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SECTI ON 01 10 00

DESCRI PTI ON OF WORK

PART 1   GENERAL

1. 1   GENERAL DESCRI PTI ON

The wor k i ncl udes,  but  i s not  l i mi t ed t o,  pr ovi di ng zer o t o 100 per cent  
desi gn ef f or t ,  r epr oduct i on,  l abor ,  t r anspor t at i on,  mat er i al s,  equi pment ,  
and super vi s i on necessar y t o accompl i sh var i ous mai nt enance,  r epai r s,  
al t er at i ons,  const r uct i on,  demol i t i on,  and associ at ed i nci dent al  
envi r onment al  wor k ( i ncl udi ng but  not  l i mi t ed t o asbest os,  l ead- based 
pai nt ,  mol d,  PCBs,  s i t e cont ami nat i on,  et c. )  t o U. S.  Gover nment  f aci l i t i es 
i n Japan,  by means of  t hi s Mul t i pl e Awar d Task Or der  Cont r act  ( MATOC) .   
Task Or der s shal l  be i ssued by t he Cont r act i ng Of f i cer  as ei t her  a 
Desi gn- Bi d- Bui l d ( D- B- B)  or  as a Desi gn- Bui l d ( D- B)  Task Or der .

1. 2   LOCATI ON

Wor k i s l ocat ed at  var i ous U. S.  Gover nment  f aci l i t i es i n Japan.   The 
Cont r act i ng Of f i cer  shal l  i dent i f y t he exact  l ocat i on of  each pr oj ect  on 
t he Task Or der .

1. 3   DEFI NI TI ON

The t er m " Uni t ed St at es"  shal l  appear  bef or e t he wor d " Gover nment "  
whenever  t he l at t er  wor d appear s i n t hi s Cont r act ,  except  wher e t he wor d 
" Gover nment "  r ef er s t o a di f f er ent - named Gover nment .

1. 4   TERM OF CONTRACT

The Cont r act  t er m shal l  be f or  a per i od of  f i ve ( 5)  year s ,  commenci ng on 
t he dat e of  awar d.

1. 5   REQUI REMENTS TYPE CONTRACTS

Task Or der s shal l  not  be i ssued under  t hi s Cont r act  when t he wor k di r ect l y 
conf l i c t s wi t h t he scope of  an i nst al l at i on' s r equi r ement s t ype Cont r act .   
Task Or der s may be i ssued under  t hi s Cont r act  i f  t he conf l i c t i ng wor k i s 
i nci dent al  t o t he over al l  scope of  t he Task Or der .

1. 6   TASK ORDER PROCEDURES

A f i xed pr i ce shal l  be pai d f or  each Task Or der  as speci f i ed i n t he 
f ol l owi ng pr ocedur es.

1. 6. 1   Fi xed Pr i ce Task Or der s

Payment  f or  f i xed pr i ced Cont r act s shal l  be made pur suant  t o Cont r act  
c l ause 52. 232- 5,  PAYMENTS UNDER FI XED- PRI CE CONSTRUCTI ON CONTRACTS.   
Par t i al  payment s ar e aut hor i zed based on agr eement  by t he Cont r act or  and 
t he Gover nment  of  t he per cent age of  wor k compl et ed.

SECTI ON 01 10 00  Page 1
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PART 2   PRODUCTS

2. 1   D- B TASK ORDERS

Task Or der s i ssued under  t he D- B pr ocess ar e gener al l y f or  pr oj ect s t hat  
r equi r e s i gni f i cant  engi neer i ng and desi gn ef f or t  by t he Cont r act or  pr i or  
t o const r uct i on.   Exampl es of  t hese t ypes of  pr oj ect s shal l  i ncl ude,  but  
not  l i mi t ed t o,  f ul l  bar r acks r enovat i ons,  condensat e t ank desi gn,  
el ect r i cal  subst at i on desi gns,  f uel  st or age f aci l i t i es,  f i r e suppr essi on 
syst ems,  et c.   The Task Or der  shal l  be awar ded f or  desi gn and const r uct i on 
ef f or t s combi ned.

2. 1. 1   Pr oj ect  Scope

The pr oj ect  scope under  D- B Task Or der s i ncl udes,  but  not  l i mi t ed t o,  t he 
scope of  wor k,  desi gn r equi r ement s,  const r uct i on met hod r equi r ement s,  
Cont r act  Cost  Li mi t at i ons ( i f  any) ,  shop dr awi ngs,  pr oj ect  dur at i on,  and 
t he amount  of  l i qui dat ed damages t hat  can be assessed ( i f  any) .   Pr oj ect  
scope under  D- B Task Or der s shal l  be of  a compl ex nat ur e.

2. 2   D- B- B TASK ORDERS

Task Or der s i ssued under  t he D- B- B pr ocess i ncl udes a compl et e desi gn 
package and speci f i cat i ons,  and i s appl i cabl e t o t he const r uct i on phase of  
t he pr oj ect  onl y.

2. 2. 1   Pr oj ect  Scope

The pr oj ect  scope under  D- B- B Task Or der s i s def i ned by t he compl et e 
desi gn package.   I n addi t i on,  t he D- B- B Task Or der  i ncl udes,  but  not  
l i mi t ed t o,  shop dr awi ngs,  const r uct i on dur at i on,  and t he amount  of  
l i qui dat ed damages t hat  can be assessed ( i f  any) .

2. 3   CONTRACTOR' S PROPOSAL SCHEDULE

Submi t  a pr oposal  i n accor dance wi t h t he r at es i n t he schedul e i n Sect i on 
00 10 00 and t he Task Or der  CLI N Schedul e.   Schedul e r equi r ement  of  t he 
Task Or der  shal l  be based upon t he compl exi t y,  ur gency and l evel  of  det ai l  
necessar y f or  t he success of  t he Task Or der .

2. 4   COST PROPOSAL

a.   Di v i de cost  pr oposal s i nt o t wo separ at e par t s f or  D- B Task Or der s:

( 1)  Desi gn ( D- B onl y) .   The f i r st  par t  shal l  cover  al l  desi gn ef f or t  
r equi r ed,  t o i ncl ude al l  desi gn meet i ngs,  on- boar d r evi ews,  s i t e 
v i s i t s,  r epr oduct i on,  and any engi neer i ng ser vi ces dur i ng 
const r uct i on.

( 2)  Const r uct i on ( D- B and D- B- B) .   The second par t  shal l  cover  al l  
const r uct i on ef f or t  r equi r ed,  t o i ncl ude al l  qual i t y cont r ol ,  
super vi s i on and any t echni cal  r equi r ement s dur i ng const r uct i on.

b.   Consi der  t he pr oj ect  scope,  cust omer s'  r equi r ement s,  desi gn and 
const r uct i on r equi r ement s,  code r equi r ement s,  saf et y r equi r ement s,  
qual i t y,  mai nt ai nabi l i t y ,  oper abi l i t y ,  and cost  when pr epar i ng a 
pr oposal .   Pr ovi de concept  sket ches or  dr awi ngs f or  pr oposed met hods,  
pr oposed schedul es ( desi gn and const r uct i on) ,  cost  pr oposal s,  and 
ot her  i nf or mat i on as r equi r ed.

SECTI ON 01 10 00  Page 2
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c.   Pr opose r epr esent at i ve cost s f or  mat er i al s,  equi pment  r ent al s,  
di sposal ,  t est i ng and l abor at or i es r equi r ed.   I n addi t i on,  t he cost s 
shal l  r ef l ect  t he r ecommended desi gn and const r uct i on met hodol ogy.   
Pr ovi de quot es f or  known mat er i al s,  equi pment ,  di sposal ,  t est i ng and 
l abor at or y cost s.   Sel ect  quot es t hat  meet  t he speci f i cat i ons.   
Pr ovi de equi pment  cat al og cut  sheet s wi t h manuf act ur er ' s 
speci f i cat i ons and manuf act ur er ' s i nst al l at i on pr ocedur es or  execut i on 
speci f i cat i ons.   Consol i dat e shop dr awi ngs,  cat al og cut s,  det ai l ed 
scope of  wor k,  sket ches,  dr awi ngs,  speci f i cat i ons,  quot es,  and pr i ce 
est i mat es i nt o a compr ehensi ve pr oposal .

The Gover nment  r eser ves t he r i ght  t o chal l enge any pr oposed cost s and may 
r equi r e t he Cont r act or  t o obt ai n addi t i onal  quot es or  may r equi r e t he 
Cont r act or  t o f ur t her  j ust i f y t he pr oposed cost s.   The Gover nment ' s 
i dent i f i cat i on of  any commer ci al  sour ces i s mer el y i nf or mat i onal  i n nat ur e 
and shal l  not  const i t ut e an endor sement  of  a par t i cul ar  sour ce or  pr oduct .

2. 5   TASK ORDER AWARD

Awar d of  i ndi v i dual  Task Or der s shal l  be made as i ndi cat ed i n Sect i on 00 
73 00 SUPPLEMENTARY CONDI TI ONS.   When eval uat i on f act or s ot her  t han 
pr oposed pr i ce ar e used as t he basi s f or  awar d,  t he Cont r act i ng Of f i cer  
may r evi ew t he Cont r act or ' s pr oposal  and may r evi se t he pr oj ect  scope 
and/ or  negot i at e wi t h t he Cont r act or .

PART 3   EXECUTI ON ( NOT USED)

    - -  End of  Sect i on - -
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SECTI ON 01 11 00

STATEMENT OF WORK

PART 1   GENERAL

1. 1   Gener al

The Cont r act or  shal l  desi gn and const r uct  [ Descr i pt i on of  Pr oj ect ]  at  
[ Locat i on of  Pr oj ect ]  r esul t i ng i n compl et e and usabl e f aci l i t y .

The i nt ent  of  t hi s sect i on i s t o speci f y t he mi ni mum desi gn and 
const r uct i on r equi r ement s f or  qual i t y,  f unct i on,  mat er i al s,  and t ypes of  
const r uct i on i n suf f i c i ent  det ai l  f or  Cont r act  compl et i on.

Basi s of  desi gn,  desi gn submi t t al  r equi r ement s,  const r uct i on document  
dr awi ngs,  and speci f i cat i ons shal l  be pr epar ed t o compl y wi t h t hi s sect i on 
and Sect i on 01 33 16 DESI GN AFTER AWARD.   No devi at i ons f r om t hese 
sect i ons shal l  be al l owed unl ess pr i or  appr oval  i s  obt ai ned f r om t he 
Cont r act i ng Of f i cer .   Al l  quest i ons or  pr obl ems encount er ed by t he 
Cont r act or  i n f ol l owi ng t he r equi r ement s i n t hi s sect i on shal l  be pr ompt l y 
submi t t ed wi t h r ecommendat i ons t o t he Cont r act i ng Of f i cer  f or  r esol ut i on.

Coor di nat e wi t h U. S.  Ar my Cor ps of  Engi neer s,  Japan Di st r i ct  r egar di ng t he 
f ol l owi ng sect i ons dur i ng desi gn:

[ a.   Sect i on 01 45 35 SPECI AL I NSPECTI ONS

b.   Sect i on 01 91 00. 15 TOTAL BUI LDI NG COMMI SSI ONI NG]

PART 2   PRODUCTS ( NOT USED)

PART 3   EXECUTI ON

3. 1   ATTACHMENTS

I nf or mat i on pr ovi ded i n t he at t achment s i s i nt ended t o pr ovi de desi gn 
r equi r ement s and i nf or mat i on.

3. 1. 1   01 11 00- A

Desi gn Cr i t er i a:  Desi gn and const r uct i on f or  t hi s pr oj ect  shal l  compl y 
wi t h At t achment  01 11 00- A.   Secur e any necessar y r ef er ence at  
Cont r act or ' s own expense and r esour ces.

3. 1. 2   01 11 00- B

Concept  Dr awi ngs:  Pr ovi ded f or  desi gn and coor di nat i on pur poses.   
I nf or mat i on depi ct ed i n t he Concept  Dr awi ngs ser ves as a gui de onl y.   
Fur t her  devel opment  shal l  r equi r e coor di nat i on wi t h t he usi ng agency and 
base per sonnel .

3. 1. 3   01 11 00- C

Room Dat a Sheet s.
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3. 1. 4   01 11 00- D

Exi st i ng Ut i l i t i es I nf or mat i on.

3. 1. 5   01 11 00- E

Geot echni cal  Repor t .

3. 1. 6   01 11 00- F

Envi r onment al / Hazar dous Mat er i al s Sur vey Repor t .

3. 2   DESI GN COORDI NATI ON,  SUBMI TTALS,  AND OTHER REQUI REMENTS

Ref er  t o Sect i on 01 33 16 DESI GN AFTER AWARD.

    - -  End of  Sect i on - -
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SECTI ON 01 11 00. 00 10

GENERAL CONTRACT REQUI REMENTS

PART 1   GENERAL

1. 1   DEFI NI TI ONS

The t er m " Gover nment "  r ef er s t o " Uni t ed St at es Gover nment "  whenever  t he 
t er m " Gover nment "  appear s i n t hi s Cont r act ,  unl ess ot her wi se i ndi cat ed 
wi t hi n t he Cont r act .

1. 2   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

AMERI CAN SOCI ETY OF HEATI NG,  REFRI GERATI NG AND AI R- CONDI TI ONI NG 
ENGI NEERS ( ASHRAE)

ASHRAE 189. 1 ( 2017)  St andar d f or  t he Desi gn of  
Hi gh- Per f or mance Gr een Bui l di ngs Except  
Low- Ri se Resi dent i al  Bui l di ngs

ASHRAE 52. 2 ( 2017)  Met hod of  Test i ng Gener al  
Vent i l at i on Ai r - Cl eani ng Devi ces f or  
Removal  Ef f i c i ency by Par t i c l e Si ze

ASTM I NTERNATI ONAL ( ASTM)

ASTM D6245 ( 2012)  Usi ng I ndoor  Car bon Di oxi de 
Concent r at i ons t o Eval uat e I ndoor  Ai r  
Qual i t y and Vent i l at i on

ASTM D6345 ( 2010)  St andar d Gui de f or  Sel ect i on of  
Met hods f or  Act i ve,  I nt egr at i ve Sampl i ng 
of  Vol at i l e Or gani c Compounds i n Ai r

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 10 ( 2022;  ERTA 1 2021)  St andar d f or  Por t abl e 
Fi r e Ext i ngui sher s

NFPA 241 ( 2022)  St andar d f or  Saf eguar di ng 
Const r uct i on,  Al t er at i on,  and Demol i t i on 
Oper at i ons

SHEET METAL AND AI R CONDI TI ONI NG CONTRACTORS'  NATI ONAL ASSOCI ATI ON 
( SMACNA)

ANSI / SMACNA 008 ( 2007)  I AQ Gui del i nes f or  Occupi ed 
Bui l di ngs Under  Const r uct i on,  2nd Edi t i on

U. S.  ARMY CORPS OF ENGI NEERS ( USACE)

EM 385- 1- 1  Saf et y - -  Saf et y and Heal t h Requi r ement s 
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U. S.  NAVAL FACI LI TI ES ENGI NEERI NG COMMAND ( NAVFAC)

NAVFAC P- 307 ( 2016)  Wei ght  Handl i ng Pr ogr am Management

U. S.  ARMY GARRI SON JAPAN ( USAG- J)

Regul at i on 190- 13 ( 2013)  I nst al l at i on Access and Cont r ol  
Pr ocedur es

1. 3   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl ysubmi t t al s 
not  havi ng a " G"  desi gnat i on ar e f or  Cont r act or  Qual i t y Cont r ol  or  
Desi gner  of  Recor d appr oval .  Submi t  t he f ol l owi ng i n accor dance wi t h 
Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 01 Pr econst r uct i on Submi t t al s

I ni t i al  Si t e Condi t i ons Phot os
Key Per sonnel  Qual i f i cat i ons;  G

[ Conf or med Dr awi ngs Submi t t al ]
[ I NDOOR AI R QUALI TY ( I AQ)  MANAGEMENT PLAN;  G]

SD- 07 Cer t i f i cat es

Mont hl y Pr ogr ess Phot os;  

SD- 11 Cl oseout  Submi t t al s

[ Const r uct i on Compl et i on Phot os;  ]

1. 4   ACCEPTABLE ALTERNATI VE JAPANESE STANDARDS

Wher e i ndi cat ed i n t he t echni cal  speci f i cat i ons REFERENCES par agr aphs,  
accept abl e Japanese st andar ds ar e l i s t ed whi ch ar e consi der ed accept abl e 
al t er nat i ves t o t he US St andar ds wi t hi n t he Cont r act  Speci f i cat i ons.   
Cont r act  speci f i cat i ons aut hor i ze t he use of  speci f i ed accept abl e 
al t er nat i ve Japanese st andar ds.   A l i mi t ed set  of  modi f i ed UFGS 
i ncor por at i ng pr evi ousl y i dent i f i ed and accept ed Japanese st andar ds and 
met hods ( al so known as Japan Edi t ed Speci f i cat i ons,  or  JES)  can be f ound 
at  ht t ps: / / www. poj . usace. ar my. mi l / Busi ness- Wi t h- Us/ Ref er ences/ .  Ot her  
por t i ons of  t he speci f i cat i ons al so aut hor i ze t he use of  speci f i ed 
accept abl e al t er nat i ve Japanese st andar ds.  The use of  pr oduct s not  meet i ng 
t he appl i cabl e US st andar ds of  t he Cont r act  or  al t er nat i ve Japanese 
st andar ds speci f i cal l y aut hor i zed by t he Cont r act  i s  pr ohi bi t ed unl ess 
aut hor i zed by t he Cont r act i ng Of f i cer .  Japanese st andar ds not  i dent i f i ed 
i n t hese speci f i cat i ons as bei ng accept abl e al t er nat i ves t o US st andar ds 
may be submi t t ed t o t he Cont r act i ng Of f i cer  f or  consi der at i on as 
accept abl e al t er nat i ves af t er  awar d usi ng t he var i at i on r equest  pr ocess 
set  f or t h i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES.  Pr i or  t o t he use of  
such pr oposed addi t i onal  al t er nat i ve Japanese st andar ds,  wr i t t en appr oval  
by t he Cont r act i ng Of f i cer  i s r equi r ed.  I ncor por at i on of  met hods,  
mat er i al s,  and equi pment  t hat  wi l l  pr omot e cost - ef f ect i ve and t i mel y 
mai nt enance,  and t hat  ar e ot her wi se aut hor i zed by t he cont r act ,  i s  hi ghl y 
encour aged.
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[ 1. 5   GOVERNMENT FURNI SHED CONTRACTOR I NSTALLED I TEMS

At t achment  01 11 00. 00 10- A " Gover nment  Fur ni shed Pr oper t y"  pr ovi des t he 
i t ems t hat  shal l  be Gover nment  Fur ni shed,  Cont r act or  I nst al l ed ( GFCI ) .

] 1. 6   MANDATORY U. S.  TESTED PRODUCTS

The f ol l owi ng i t ems shal l  meet  U. S.  t est i ng met hods ( e. g.  UL l i s t ed,  FM 
appr oved,  ASTM,  et c. )  and shal l  be l abel ed as r equi r ed.   These i t ems shal l  
not  be subst i t ut ed wi t h Japanese t est i ng met hods ( e. g.  JI S,  JASS,  et c. )  
f or  cer t i f i cat i on:

a.   Fi r e suppr essi on syst ems,  i ncl udi ng val ves,  al ar m val ves,  spr i nkl er s.   
Fi r e suppr essi on syst ems i ncl udes wet  chemi cal ,  dr y chemi cal ,  mi st ,  
del uge,  pr e- act i on,  f oam,  and cl ean agent ,  i n addi t i on t o st andar d 
spr i nkl er  syst ems.

b.   Fi r e pumps,  i ncl udi ng mot or s,  cont r ol l er s,  dr i ves,  and val ves.

c.   Fi r e al ar m and mass not i f i cat i on syst ems,  i ncl udi ng panel s,  i ni t i at i ng 
devi ces,  not i f i cat i on appl i ances,  smoke al ar ms.

d.   Engi neer i ng t echni c i an r equi r ement s f or  devel opment  of  f i r e 
suppr essi on syst ems and al ar m syst em shop dr awi ngs,  cal cul at i ons,  and 
mat er i al  submi t t al s.

e.   Fi r e door s,  smoke door s,  and f r ames.

f .   Fi r e damper s and smoke damper s.

g.   I nt er i or  f i ni shes wi t h f l ame spr ead and smoke devel opment  r at i ngs 
r equi r ed f or  i nst al l at i on of  r at ed assembl i es.

h.   I nsul at i on wi t h f l ame spr ead and smoke devel opment  r at i ngs.

i .   Fi r e pr oof i ng and f i r e st oppi ng mat er i al s.

j .   Pl enum r at ed cabl es.

k.   Domest i c wat er  suppl y pi pi ng i n t he bui l di ng and pl umbi ng f i xt ur es 
t hat  di r ect l y di spense pot abl e dr i nki ng wat er  ( NSF st amped and/ or
l abel ed) .  Pl umbi ng f i xt ur es conf or mi ng t o Japanese st andar ds t hat  do 
not  di r ect l y di spense pot abl e dr i nki ng wat er  ar e al l owed,  such as 
ur i nal s and wat er  c l oset s,  bat h and shower  f aucet s,  ut i l i t y / j ani t or  
f aucet s,  l avat or i es and si nks.

1. 7   KEY PERSONNEL QUALI FI CATI ONS

The Cont r act or ' s Pr oj ect  Key per sonnel  shal l  not  be assi gned dut i es t o any 
ot her  Cont r act s ( excl udi ng t he pr oj ect  manager )  wi t hout  appr oval  f r om t he 
Cont r act i ng Of f i cer .   [ The Pr oj ect  Super i nt endent ,  CQC Syst em Manager ,  and 
Si t e Saf et y Heal t h Of f i cer  shal l  al l  be separ at e per sons,  and shal l  not  
have ot her  dut i es assi gned. ]  [ One per son may be assi gned t he dut i es of  
Pr oj ect  Super i nt endent  and CQC Syst em Manager  pr ovi ded t hey meet  al l  
qual i f i cat i on r equi r ement s and mai nt ai n pr esence on si t e as r equi r ed f or  
t he var i ous dut i es.  The Si t e Saf et y Heal t h Of f i cer  shal l  not  be assi gned 
ot her  dut i es. ]  Wi t hi n f i ve ( 5)  wor ki ng days af t er  r ecei pt  of  t he Not i ce t o 
Pr oceed,  t he Cont r act or  shal l  submi t  i n wr i t i ng t o t he Cont r act i ng Of f i cer  
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an or gani zat i onal  char t ,  t he qual i f i cat i ons and backgr ound hi st or y of  t he 
pr oposed Key Per sonnel  f or  appr oval .   The Cont r act i ng Of f i cer  shal l  have 
t he expl i c i t  r i ght  t o det er mi ne accept abi l i t y  ( or  r ej ect i on)  of  t he 
pr oposed i ndi v i dual s.   I n addi t i on,  t he Cont r act or  shal l  be r esponsi bl e t o 
r epl ace sai d i ndi v i dual s upon not i f i cat i on by t he Gover nment  shoul d 
per f or mance become i nadequat e dur i ng t he Cont r act  per i od.   Key Per sonnel  
shal l  at t end t he Pr econst r uct i on conf er ence.

[ 1. 7. 1   Pr ogr am Manager

The Pr ogr am Manager  i s r esponsi bl e f or  t he over al l  management  of  t he 
Cont r act .   The Pr ogr am Manager  shal l  have a mi ni mum of  [ f i ve ( 5) ]  year s 
exper i ence i n t he admi ni st r at i on of  const r uct i on Cont r act s on const r uct i on 
pr oj ect s s i mi l ar  i n s i ze and scope t o t hi s Cont r act ,  and shal l  have a 
t hor ough knowl edge of  t he dut i es of  key management  per sonnel  assi gned t o 
t hi s Cont r act .

] 1. 7. 2   Pr oj ect  Manager

The Pr oj ect  Manager  shal l  have a mi ni mum of  [ f i ve ( 5) ]  year s exper i ence as 
a Pr oj ect  Manager  on const r uct i on pr oj ect s [ cont ai ni ng [ ___]  component s 
] s i mi l ar  i n s i ze and scope t o t hi s Cont r act .   The Pr oj ect  Manager  shal l  
mai nt ai n over si ght  of  Cont r act  pr oposal s pr epar ed by t he Cont r act or  st af f  
and be aut hor i zed t o negot i at e Cont r act  t er ms and si gn Cont r act  document s 
on behal f  of  t he Cont r act or .   The pr oj ect  manager  does not  need t o be 
pr esent  on t he si t e dai l y,  but  shal l  at t end weekl y pr ogr ess meet i ngs and 
be avai l abl e on si t e wi t hi n 24 hour s upon r equest .   Pr oj ect  Manager  [ shal l  
not  have ot her  dut i es assi gned] [ Pr oj ect  Manager  may have ot her  dut i es 
assi gned] .

1. 7. 3   Pr oj ect  Super i nt endent  ( Super vi sor )

The Pr oj ect  Super i nt endent  shal l  be on t he wor k s i t e when on- si t e wor k i s 
bei ng per f or med and shal l  be avai l abl e t o t he Cont r act i ng Of f i cer  or  hi s 
r epr esent at i ves upon r equest .   The Pr oj ect  Super i nt endent  shal l  have 
over al l  r esponsi bi l i t y  f or  al l  oper at i ons at  t he j ob s i t e and be 
aut hor i zed t o make deci s i ons,  negot i at e Cont r act  t er ms and si gn Cont r act  
document s on behal f  of  t he Cont r act or .   The Pr oj ect  Super i nt endent  shal l  
have a mi ni mum of  [ f i ve ( 5) ]  year s exper i ence as a super i nt endent  on 
const r uct i on pr oj ect s [ cont ai ni ng [ ___]  component s ] s i mi l ar  i n s i ze and 
scope t o t hi s Cont r act [ . ] [ ,  and have at  l east  one t he f ol l owi ng 
qual i f i cat i ons: ]

[ a.   U. S.  Regi st er ed St r uct ur al  Engi neer  or  U. S.  Regi st er ed Ar chi t ect  or  1 
Kyu Kenchi kushi  ( 1st  Cl ass Qual i f i ed Ar chi t ect ) .

] [ b.   U. S.  Regi st er ed Ci vi l  Engi neer  or  1 Kyu Doboku Sekou Kanr i gi shi  ( 1st  
Cl ass Ci v i l  Engi neer i ng Wor ks Management  Engi neer ) .

] [ c.   U. S.  Regi st er ed Mechani cal  or  El ect r i cal  Engi neer  or  1 Kyu Kankouj i  
Sekou Kanr i gi shi  ( 1st  Cl ass Bui l di ng Mechani cal  and El ect r i cal  
Engi neer ) .

] [ d.   U. S.  Regi st er ed El ect r i cal  Engi neer  or  1 Kyu Denki kouj i  Sekou 
Kanr i gi shi  ( 1st  Cl ass El ect r i c Const r uct i on Management  Engi neer ) .

] [ e.   U. S.  Bachel or s Degr ee i n Const r uct i on Management  or  1 Kyu Kenchi ku 
Sekou Kanr i gi shi  ( 1st  Cl ass Bui l di ng Const r uct i on Management  Engi neer )
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] [ f .   U. S.  Bachel or s Degr ee i n Const r uct i on Management  or  AI * DD Sougoushu 
( AI * DD Const r uct i on Engi neer ) .

] 1. 7. 4   Engl i sh Speaki ng Repr esent at i ve ( I nt er pr et er )

At  al l  t i mes dur i ng t he Cont r act  per i od t he Cont r act or  shal l  have an 
empl oyee capabl e of  f l uent  bi l i ngual  speech i n t he Japanese and Engl i sh 
l anguages at  t he j ob s i t e.   The bi l i ngual  i nt er pr et er  shal l  have t he 
capabi l i t y  t o r ecei ve and i ssue conci se and t echni cal  expl anat i on and 
i nst r uct i ons bet ween t he Gover nment  r epr esent at i ve( s)  and Cont r act or  
super vi sor y per sonnel  concer ni ng al l  aspect s of  Cont r act  admi ni st r at i on 
and const r uct i on.   Wi t hi n f i f t een ( 15)  days af t er  r ecei pt  of  t he Not i ce t o 
Pr oceed,  t he Cont r act or  shal l  submi t  i n wr i t i ng t o t he Cont r act i ng Of f i cer  
t he qual i f i cat i ons and backgr ound hi st or y of  t he pr oposed i nt er pr et er  f or  
appr oval .   The Cont r act i ng Of f i cer  shal l  have t he expl i c i t  r i ght  t o 
det er mi ne accept abi l i t y  or  r ej ect i on of  t he pr oposed i ndi v i dual .   I n 
addi t i on,  t he Cont r act or  shal l  be r esponsi bl e t o r epl ace sai d i ndi v i dual  
upon not i f i cat i on by t he Gover nment  shoul d per f or mance become i nadequat e 
dur i ng t he Cont r act  per i od.   The i nt er pr et er  shal l  at t end t he 
pr econst r uct i on conf er ence.   I nt er pr et er  shal l  not  have ot her  dut i es 
assi gned.   

1. 7. 5   Cont r act or  Qual i t y Cont r ol

1. 7. 5. 1   Cont r act or  Qual i t y Cont r ol  Syst em Manager  ( CQCSM)

The CQC Syst em Manager  i s r equi r ed t o be a gr aduat e of  an accr edi t ed 
col l ege wi t h an engi neer i ng,  ar chi t ect ur e,  or  const r uct i on management  
degr ee,  wi t h a mi ni mum of  [ 5]  year s const r uct i on exper i ence on 
const r uct i on of  s i mi l ar  s i ze and scope t o t hi s Cont r act .  Ref er  t o Sect i on 
01 45 00. 00 10 QUALI TY CONTROL,  Par agr aph " CQC Syst em Manager "  f or  
addi t i onal  r equi r ement s.

1. 7. 5. 2   Cont r act or  Qual i t y Cont r ol  Per sonnel

The f ol l owi ng Cont r act or  Qual i t y Cont r ol  ( CQC)  Per sonnel  ar e 
r equi r ed: [ Ci v i l ,  ] [ Mechani cal ,  ] [ El ect r i cal ,  ] [ St r uct ur al ,  
] [ Ar chi t ect ur al ,  ] [ Fi r e Pr ot ect i on,  ] [ Communi cat i ons,  ] [ Envi r onment al ,  
] [ Submi t t al s,  ] [ Occupi ed Fami l y Housi ng,  ] [ Concr et e,  Pavement s,  and Soi l s,  
] [ Test i ng,  Adj ust i ng,  and Bal anci ng,  ] [ Desi gn Qual i t y Cont r ol  Manager  ] .   
Al l  ot her  speci al t i es i n sect i on 01 45 00. 00 10 not  i dent i f i ed i n t hi s 
par agr aph does not  appl y t o t hi s pr oj ect .

See Sect i on 01 45 00. 00 10 QUALI TY CONTROL f or  qual i f i cat i on r equi r ement s 
f or  CQC per sonnel .  These i ndi v i dual s or  speci al i zed t echni cal  compani es 
[ must  be di r ect l y empl oyed by t he pr i me Cont r act or  and can not  be empl oyed 
by a suppl i er  or  subcont r act or  on t hi s pr oj ect ] [ may be empl oyed by t he 
pr i me cont r act or  or  a subcont r act or  on t hi s pr oj ect ] .  These i ndi v i dual s 
[ shal l  have no ot her  dut i es ot her  t han qual i t y cont r ol ]  [ can per f or m ot her  
dut i es but  need t o be al l owed suf f i c i ent  t i me t o per f or m t he speci al i zed 
per sonnel ' s assi gned qual i t y cont r ol  dut i es as descr i bed i n t he Qual i t y 
Cont r ol  Pl an] .  [ A s i ngl e per son can cover  mor e t han one ar ea pr ovi ded t hat  
t he s i ngl e per son i s qual i f i ed t o per f or m qual i t y cont r ol  act i v i t i es i n 
each desi gnat ed and t hat  wor kl oad al l ows. ] [ A s i ngl e per son cannot  cover  
mor e t han one ar ea] .

1. 7. 6   Si t e Saf et y and Heal t h Of f i cer  ( SSHO)

See Sect i on 01 35 26 GOVERNMENTAL SAFETY REQUI REMENTS.
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[ 1. 7. 7   [ SUSTAI NABI LI TY REPRESENTATI VE] [ TPC SUSTAI NABI LI TY PROFESSI ONAL]

See Sect i on 01 33 29 SUSTAI NABI LI TY REPORTI NG.

] [ 1. 7. 8   [ Pr ot ect i ve Coat i ng Speci al i st  ( PCS) ]

See Sect i on 09 97 13. 27 HI GH PERFORMANCE COATI NG FOR STEEL STRUCTURES.

] 1. 7. 9   Pass Coor di nat or

A per son on t he cont r act or ' s st af f  who i s f ami l i ar  wi t h t he r equi r ement s 
of  USAG- J Regul at i on 190- 13,  I ndi v i dual  and Vehi c l e Access Pass 
Pr ocedur es,  and USAG- J vehi c l e secur i t y i nspect i on pr ocedur es.   The Pass 
Coor di nat or  must  be abl e t o obt ai n a DBI DS access pass wi t h escor t  
pr i v i l eges and may be r equi r ed t o escor t  ot her  cont r act  per sonnel .   
Al t hough a TOEI C scor e i s not  r equi r ed,  t he Pass Coor di nat or  must  be abl e 
t o under st and pass r equi r ement s and compl et e pass appl i cat i on f or ms i n t he 
Engl i sh l anguage.

1. 8   TI ME EXTENSI ONS FOR UNUSUALLY SEVERE WEATHER 

a.   Thi s par agr aph speci f i es t he pr ocedur e f or  det er mi nat i on of  t i me 
ext ensi ons f or  unusual l y sever e weat her  i n accor dance wi t h t he 
Cont r act  c l ause ent i t l ed " DEFAULT ( FI XED- PRI CE CONSTRUCTI ON) " .   I n 
or der  f or  t he Cont r act i ng Of f i cer  t o awar d a t i me ext ensi on under  t hi s 
c l ause,  t he f ol l owi ng condi t i ons must  be sat i sf i ed:

( 1)  The weat her  exper i enced at  t he pr oj ect  s i t e dur i ng t he Cont r act  
per i od must  be f ound t o be unusual l y sever e,  t hat  i s ,  mor e sever e 
t han t he adver se weat her  ant i c i pat ed f or  t he pr oj ect  l ocat i on 
dur i ng any gi ven mont h.

( 2)  The unusual l y sever e weat her  must  act ual l y cause a del ay t o t he 
compl et i on of  t he pr oj ect .   The del ay must  be beyond t he cont r ol  
and wi t hout  t he f aul t  or  negl i gence of  t he Cont r act or .

b.   The l i s t i ng bel ow def i nes t he mont hl y ant i c i pat ed adver se weat her  days 
f or  t he Cont r act  per i od and i s based upon 20t h Weat her  Squadr on ( MAC) ,  
U. S.  Ai r  For ce;  I wakuni  U. S.  Mar i ne Cor ps Ai r  St at i on,  Weat her  
Ser vi ce;  Sasebo Naval  Paci f i c  Met eor ol ogy and Oceanogr aphy Det achment ;  
JASDF ( Japan Ai r  Sel f  Def ense For ce) ,  or  s i mi l ar  dat a f or  t he 
geogr aphi c l ocat i on of  t he pr oj ect .   ( Mor e speci f i c  i nf or mat i on may be 
obt ai ned as speci f i ed under  Speci al  Cont r act  Requi r ement s Cl ause 
ent i t l ed " Physi cal  Dat a. " )

MONTHLY ANTI CI PATED ADVERSE WEATHER DELAYS
WORK DAYS BASED ON ( 5)  DAY WORK WEEK

     Mi sawa- ar ea Kant o Pl ai n   I wakuni      Oki nawa      Sasebo      Osaka

JAN       8           1           2           5           7           4
FEB       9           3           4           7           6           4
MAR       6           6           7           8           7           5
APR       3           6           6           6           7           4
MAY       4           4           6           6           6           4
JUN       5           9           8           6          12           5
JUL       6           6           6           6           9           4
AUG       6           6           5           9           9           3
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SEP       6           7           6           7           9           4
OCT       4           5           4           4           8           4
NOV       6           4           4           4           5           3
DEC       7           1           3           5           5           3

The above schedul e of  ant i c i pat ed adver se weat her  days shal l  const i t ut e 
t he base l i ne f or  mont hl y ( or  por t i on t her eof )  weat her  t i me eval uat i ons.

c.   Upon acknowl edgment  of  t he Not i ce- t o- Pr oceed ( NTP)  and cont i nui ng 
t hr oughout  t he Cont r act ,  t he Cont r act or  shal l  r ecor d on t he dai l y CQC 
r epor t ,  t he occur r ence of  adver se weat her  and r esul t ant  i mpact  t o 
nor mal l y schedul ed wor k.   Act ual  adver se weat her  del ay days must  
pr event  wor k on cr i t i cal  act i v i t i es f or  50 per cent  or  mor e of  t he 
Cont r act or ' s schedul ed wor k day.

d.   The number  of  act ual  adver se weat her  del ay days shal l  i ncl ude days 
i mpact ed by act ual  adver se weat her  ( even i f  adver se weat her  occur r ed 
i n pr evi ous mont h) ,  be cal cul at ed chr onol ogi cal l y f r om t he f i r st  t o 
t he l ast  day of  each mont h,  and be r ecor ded as f ul l  days.   I f  t he 
number  of  act ual  adver se weat her  del ay days exceeds t he number  of  days 
ant i c i pat ed i n par agr aph ( b) ,  above,  t he Cont r act i ng Of f i cer  shal l  
conver t  any qual i f y i ng del ays t o cal endar  days,  gi v i ng f ul l  
consi der at i on f or  equi val ent  f ai r  weat her  wor k days,  and i ssue a 
modi f i cat i on i n accor dance wi t h t he Cont r act  c l ause ent i t l ed " DEFAULT 
( FI XED PRI CE CONSTRUCTI ON) " .

e.   For  al l  wor k under  t hi s Cont r act ,  adver se weat her  i s def i ned as:

( 1)  Rai nf al l  -  Number  of  occur r ences of  pr eci pi t at i on gr eat er  t han or  
equal  t o 0. 10 i nches ( 2. 54mm) .

( 2)  Snowf al l  -  Number  of  occur r ences of  pr eci pi t at i on gr eat er  t han or  
equal  t o 1. 00 i nches ( 25. 4mm) .  ( Not  appl i cabl e t o Oki nawa Ar ea)

( 3)  Col d Temper at ur e -  Number  of  occur r ences when dai l y maxi mum 
t emper at ur e does not  exceed t he mont hl y mean l ow t emper at ur e or  32 
degr ees Fahr enhei t  ( 0 degr ees Cel si us) ,  whi chever  i s l ower .   ( Not  
appl i cabl e t o Oki nawa Ar ea)

( 4)  Concur r ence bet ween snowf al l  and col d t emper at ur e i s 80 per cent ,  
i . e.  80 per cent  of  t he t i me snow f al l s,  t he t emper at ur e i s " col d" .

( 5)  Wi nd -  Number  of  occur r ences when t he wi nd i s gust i ng 30 knot s ( 56 
ki l omet er s/ hour )  or  gr eat er .

f .   The Cont r act or ' s schedul e must  r ef l ect  t he above ant i c i pat ed adver se 
weat her  del ays on al l  weat her - dependent  act i v i t i es.

1. 9   PERMI TS AND RESPONSI BI LI TI ES

The Cont r act or  shal l ,  wi t hout  addi t i onal  expense t o t he Gover nment ,  be 
r esponsi bl e f or  obt ai ni ng any necessar y l i censes and per mi t s,  and f or  
compl yi ng wi t h any l aws,  codes,  and r egul at i ons ( i ncl udi ng t he 
r equi r ement s of  mat er i al ,  pr ef ect ur al ,  and l ocal  Gover nment  of  Japan,  and 
associ at ed mi l i t ar y i nst al l at i on)  appl i cabl e t o t he per f or mance of  wor k.   
The Cont r act or  shal l  al so be r esponsi bl e f or  al l  damages t o per sons or  
pr oper t y t hat  occur  as a r esul t  of  t he Cont r act or ' s f aul t  or  negl i gence.   
These damages shal l  be r epai r ed or  r epl aced by t he Cont r act or  at  no cost  
t o t he Gover nment .  The Cont r act or  shal l  t ake pr oper  saf et y and heal t h 

SECTI ON 01 11 00. 00 10  Page 7



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

pr ecaut i ons t o pr ot ect  al l  wor k and wor ker s.

Submi t  a schedul e of  pl anned r oad cl osur es t o t he Cont r act i ng Of f i cer  wi t h 
t he i ni t i al  pr oj ect  schedul e.   Not i f i cat i on of  speci f i c  r oad cl osur es 
shal l  be i n wr i t i ng t o t he Cont r act i ng Of f i cer  not  l ess t han t hi r t y ( 30)  
cal endar  days i n advance of  t he i nt ended cl osur e.   The r oad cl osur e 
r equest  shal l  i ncl ude t he pl anned t r af f i c  cont r ol  measur es as wel l  as t he 
gener al  i nf or mat i on about  t he c l osur e.   Al l  r oad cl osur es shal l  be 
coor di nat ed wi t h base of f i c i al s and ar e subj ect  t o base r equi r ement s.   No 
r oad cl osur e shal l  be per mi t t ed unt i l  t he Cont r act or  r ecei ves wr i t t en 
appr oval  f r om t he Cont r act i ng Of f i cer .   Ful l  r oad cl osur es i s gener al l y 
not  per mi t t ed ( at  l east  one way t r af f i c  shal l  al ways be pr ovi ded) .

1. 9. 1   Naha Por t  Aut hor i t y ( NPA)  Wor k Per mi t

The Cont r act or  shal l  obt ai n a Har bor  Faci l i t y  Usage Per mi ssi on Appl i cat i on 
( For m Number  5) ,  al so known as t he " Kowan Shi set su Shi you Kyoka 
Shi nsei sho"  per mi t  f or m addr essed t o t he Naha Por t  Aut hor i t y Admi ni st r at or .

The submi ssi on shal l  i ncl ude basi c i nf or mat i on r egar di ng t he Cont r act or ' s 
poi nt  of  cont act  i nf or mat i on,  pr oj ect  t i t l e,  descr i pt i on of  wor k,  and 
usage ar ea i nf or mat i on,  as wel l  as a wor k pl an ( t o i ncl ude schedul i ng) ,  
emer gency cont act  pl an,  and pr ot ect i on pl ans.   Appl i cat i on shal l  be hand 
del i ver ed t o:

Naha Por t  Aut hor i t y
Gener al  Af f ai r s Di v i s i on
2- 1 Tondocho ( 2nd Fl oor )
Naha Ci t y,  Oki nawa Pr ef ect ur e
900- 0035

The NPA wi l l  r equi r e schedul i ng coor di nat i on and due consi der at i on t o al l  
Naha Commer ci al  Por t  end user s and coor di nat i on wi t h ot her  st akehol der s,  
such as t he Local  Fi sher i es Associ at i on,  t o ensur e t hat  st akehol der  
oper at i ons ar e not  negat i vel y i mpact ed by t he pr oposed act i v i t y and ensur e 
t hat  appr opr i at e coor di nat i on i s per f or med by t he const r uct i on act i v i t y 
pr oponent .   The f i nal  Har bor  Faci l i t y  Usage Per mi t  Appl i cat i on wi l l  be 
aut hor i zed by t he Oki nawa Pr ef ect ur al  Gover nor ' s of f i ce.

1. 9. 2   Wor k Appl i cat i on Package

I n accor dance wi t h Ar t i c l e 31 of  t he GOJ Act  on Por t  Regul at i ons " Kou 
Sokuhou" ,  t he Cont r act or  shal l  submi t  a Wor k Appl i cat i on Package known as 
a " Koj i  Sagyou Kyoka Shi nsei sho"  f or  r evi ew and appr oval  by t he Mar i t i me 
Tr af f i c  Di v i s i on Of f i ce of  t he Japan Coast  Guar d ( JCG)  at  Naha.   A 
physi cal  pr i nt ed out  copy shal l  be hand del i ver ed t o t he f ol l owi ng addr ess:

Japan Coast  Guar d
Naha Coast  Guar d Of f i ce
Mar i t i me Tr af f i c  Di v i s i on
2- 11- 1 Mi nat omachi
Naha Ci t y,  Oki nawa Pr ef ect ur e
900- 8548

Thi s appl i cat i on shal l  cont ai n pr oj ect  saf et y i nf or mat i on,  wor k pl anni ng 
and schedul i ng,  emer gency management  i nf or mat i on as wel l  as copi es of  al l  
per t i nent  cer t i f i cat i ons and l i censes ( e. g.  boat  l i censes,  commer ci al  
di ver ' s cer t i f i cat i ons,  et c. )   The mi ni mum appl i cat i on r evi ew per i od i s 30 
days,  al t hough i n t he case of  compl i cat ed wor k s i t es,  r evi ew of  wor k 
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per mi t  appl i cat i on packages by t he JCG may t ake l onger .

The Naha Coast  Guar d Of f i ce nor mal l y does not  accept  a wor k per mi t  package 
f r om a Cont r act or  unt i l  appr oval  of  wor k i s f or mal i zed f i r st  wi t h t he 
NPA.   Ther ef or e,  ampl e t i me must  be secur ed f or  t he dr edgi ng Cont r act or  t o 
c l ear  bot h NPA and JCG Naha Coast  Guar d Of f i ce wor k per mi t t i ng pr ocesses 
dur i ng t he pr e- const r uct i on phase of  t he dr edgi ng pr oj ect .

1. 9. 3   Saf et y Panel  and Commi t t ee ( SPC)

As par t  of  t he wor k per mi t t i ng pr ocess,  t he Cont r act or  shal l  al so 
par t i c i pat e i n a Saf et y Panel  and Commi t t ee ( SPC) .   Thi s SPC i s r equi r ed 
by t he Japan Coast  Guar d,  and shal l  be f aci l i t at ed by a consul t ant  hi r ed 
by t he Oki nawa Def ense Bur eau.   I nt ent  of  t he SPC i s t o pr ovi de a f or um 
under  whi ch al l  st akehol der  and por t  oper at or  concer ns can be i dent i f i ed 
and addr essed.   The Cont r act or  shal l  at t end and pr esent  pr oposed saf et y,  
envi r onment al ,  and oper at i onal  pl ans at  t he f or um.

1. 10   SPECI AL CONTRACT REQUI REMENTS

1. 10. 1   Meet i ngs

a.   Pr edesi gn Conf er ence.   A pr edesi gn conf er ence per  FAR 42. 503 shal l  be 
hel d.   The chai r per son shal l  be t he Cont r act i ng Of f i cer  or  hi s/ her  
desi gnee.   The chai r per son shal l  be r esponsi bl e f or  pr ovi di ng mi nut es 
of  t he meet i ng.

a.   Pr econst r uct i on Conf er ence.   A Pr econst r uct i on Conf er ence per  FAR 
42. 503 shal l  be hel d.   The chai r per son shal l  be t he Cont r act i ng 
Of f i cer  or  hi s/ her  desi gnee.   The chai r per son shal l  be r esponsi bl e f or  
pr ovi di ng mi nut es of  t he meet i ng.

a.   Post  Awar d Or i ent at i on.   A post  awar d or i ent at i on ( of t en r ef er r ed t o 
as a Pr econst r uct i on Conf er ence)  per  FAR 42. 503 shal l  be hel d.   The 
chai r per son shal l  be t he Cont r act i ng Of f i cer  or  hi s/ her  desi gnee.   The 
chai r per son shal l  be r esponsi bl e f or  pr ovi di ng mi nut es of  t he meet i ng.

b.   Weekl y Pr ogr ess Meet i ngs.   A weekl y pr ogr ess meet i ng shal l  be 
conduct ed,  wi t h t he day,  t i me,  and l ocat i on t o be det er mi ned at  t he 
Pr econst r uct i on Conf er ence.   The Cont r act or ' s Pr oj ect  Manager ,  
Super i nt endent ,  I nt er pr et er ,  and Qual i t y Cont r ol  Manager  shal l  
at t end.   Repr esent at i ves f r om t he Gover nment  may i ncl ude,  but  ar e not  
l i mi t ed t o,  Di r ect or  of  Publ i c Wor ks/ Faci l i t i es Engi neer i ng per sonnel ,  
Pr oj ect ' s Resi dent  Of f i ce per sonnel ,  and Pr oj ect  Manager .   The 
Cont r act or  shal l  be pr epar ed t o di scuss wor k compl et ed dur i ng t he 
pr evi ous week,  wor k cur r ent l y i n pr ogr ess,  and wor k f or ecast ed f or  t he 
f ol l owi ng week,  as wel l  as t he st at us of  any const r uct i on i ssues and 
open act i on i t ems.   Pr ovi de t he meet i ng agenda f or  r evi ew 24 hour s 
pr i or  t o t he meet i ng,  t ake not es dur i ng t he meet i ng,  and pr ovi de 
el ect r oni c copi es of  t he meet i ng mi nut es i n Engl i sh wi t hi n 24 hour s of  
t he pr ogr ess meet i ng f or  r evi ew.

c.   Red Zone Meet i ng.   A Red Zone meet i ng shal l  be conduct ed f or  Cont r act s 
wi t h a val ue i n excess of  55, 000, 000 JPY or  t hose deemed suf f i c i ent l y 
compl ex by t he Cont r act i ng Of f i cer  t o war r ant  one.   The pur pose of  t he 
Red Zone meet i ng i s t o di scuss cl oseout  r equi r ement s f or  t he cont r act  
and t o est abl i sh a t i mel i ne t o get  t hose i t ems compl et ed ( see Sect i on 
01 78 00 CLOSEOUT SUBMI TTALS f or  t ypi cal  c l oseout  r equi r ement s) .   The 
meet i ng i s a good t i me f or  t he Cont r act or  t o gai n appr oval  on f or mat  
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f or  i t ems such as Oper at i ons and Mai nt enance manual s,  t he 
equi pment - i n- pl ace l i s t ,  t he war r ant y pl an,  and any ot her  i t ems.   The 
I ni t i al  Red Zone i s t ypi cal l y schedul ed when pr oj ect  r eached 75 
per cent  compl et i on mi l est one.   Pr ovi de t he meet i ng agenda f or  r evi ew 
24 hour s pr i or  t o t he meet i ng,  t ake not es dur i ng t he meet i ng,  and 
pr ovi de el ect r oni c copi es of  t he meet i ng mi nut es i n Engl i sh wi t hi n 24 
hour s of  t he Red Zone meet i ng.

d.   Saf et y and Qual i t y Cont r ol  Meet i ngs.   Saf et y and qual i t y cont r ol  
meet i ngs shal l  be hel d as needed and det er mi ned by t he Cont r act or .   
See Sect i on 01 35 26 GOVERNMENTAL SAFETY REQUI REMENTS and Sect i on 
01 45 00. 00 10 USACE QUALI TY CONTROL f or  speci f i c  r equi r ement s.

e.   Const r uct i on Wast e Management  Meet i ngs.   See Sect i on 01 74 19 
CONSTRUCTI ON AND DEMOLI TI ON WASTE MANAGEMENT f or  r equi r ement s.

f .   Mont hl y Desi gn Pr ogr ess Meet i ngs.   A mont hl y desi gn pr ogr ess meet i ng 
shal l  be conduct ed,  wi t h t he day,  t i me,  and l ocat i on t o be det er mi ned 
at  t he pr oj ect  k i ckof f  meet i ng.   The Cont r act or ' s Desi gn t eam,  
I nt er pr et er ,  and Desi gn Qual i t y Cont r ol  manager  shal l  at t end.   
Repr esent at i ves f r om t he Gover nment  may i ncl ude,  but  ar e not  l i mi t ed 
t o,  Cl i ent ,  Pr oj ect  Manager ,  and POJ Engi neer i ng per sonnel .   The 
Cont r act or  shal l  be pr epar ed t o di scuss wor k compl et ed dur i ng t he 
pr evi ous week,  wor k cur r ent l y i n pr ogr ess,  and wor k f or ecast ed f or  t he 
f ol l owi ng week,  as wel l  as t he st at us of  any desi gn i ssues and open 
act i on i t ems.   Pr ovi de t he meet i ng agenda f or  r evi ew 24 hour s pr i or  t o 
t he meet i ng,  t ake not es dur i ng t he meet i ng,  and pr ovi de el ect r oni c 
copi es of  t he meet i ng mi nut es i n Engl i sh wi t hi n 24 hour s of  t he 
pr ogr ess meet i ng f or  r evi ew.

[ 1. 10. 2   Conf or med Dr awi ngs Submi t t al

Cont r act or  shal l  submi t  one ( 1)  har d copy Japanese- st y l e f ol ded and bound 
set  of  conf or med A3 si ze dr awi ngs.   Submi t t al  shal l  be pr ovi ded t o t he 
Resi dent  Of f i ce at  t he Pr e- Const r uct i on meet i ng.   Conf or med dr awi ngs ar e 
def i ned as t he or i gi nal  adver t i sed dr awi ngs wi t h amended dr awi ng sheet s 
r epl aced i n- k i nd wi t h t he cor r espondi ng or i gi nal  sheet  number .   I f  
appl i cabl e,  add new sheet s and r emove del et ed sheet s i n accor dance wi t h 
amendment  i nst r uct i ons.   I f  mul t i pl e amendment s ar e i ssued,  super sede any  
pr evi ousl y amended dr awi ng so t hat  onl y t he hi ghest  number ed amendment  
dr awi ng i s i ncl uded.   

] 1. 10. 3   CONSTRUCTI ON I NDOOR AI R QUALI TY ( I AQ)  MANAGEMENT PLAN

Submi t  an I AQ Management  Pl an wi t hi n 15 days af t er  Not i ce t o Pr oceed and 
not  l ess t han 10 days bef or e t he pr econst r uct i on meet i ng.   The Pl an shal l  
i ncl ude I AQ management  pr act i ces i mpl ement ed dur i ng const r uct i on and 
pr eoccupancy phases and descr i be how each r equi r ement  i n ANSI / SMACNA 008 
[ and TPC r equi r ement s ] wi l l  be met ,  addr essed,  and managed on t he j ob 
s i t e.  The pl an shal l  cover  t he f ol l owi ng addi t i onal  i t ems:

a.   I dent i f y t he key pl ayer s and per son( s)  r esponsi bl e f or  i mpl ement i ng 
t he pl an.

b.   Speci f y pr ocedur es f or  pr ot ect i ng st or ed and i nst al l ed absor pt i ve 
mat er i al s f r om moi st ur e damage.

c.   Pr ohi bi t  t he use of  t obacco pr oduct s i nsi de t he bui l di ng and wi t hi n 
7. 5 met er s ( 50 f eet )  of  t he bui l di ng ent r ance at  al l  t i mes dur i ng 
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const r uct i on.  Consi der  pr ohi bi t i ng smoki ng on t he ent i r e j ob s i t e.  I f  
smoki ng wi l l  be al l owed,  l ocat e on a s i t e pl an t he desi gnat ed 
l ocat i ons and si gnage.  Compl y wi t h t he t obacco use pol i cy of  t he l ocal  
j ur i sdi ct i on.

d.   I ndi cat e whet her  ai r  handl er s wi l l  be oper at ed dur i ng const r uct i on,  
and speci f y compl i ant  f i l t r at i on pr ocedur es f or  per manent  equi pment  
t hat  wi l l  be used.

e.   Take phot ogr aphs of  each I AQ measur e f or  document at i on.  Annot at e 
phot ogr aphs t o i ndi cat e each I AQ measur e depi ct ed and i t s gener al  
l ocat i on.  Pr ovi de phot ogr aphs of  t he met hods empl oyed t o pr ot ect  
st or ed and i nst al l ed absor pt i ve mat er i al s f r om moi st ur e damage dur i ng 
const r uct i on and pr eoccupancy.

Revi se and r esubmi t  t he Pl an as r equi r ed by t he Cont r act i ng Of f i cer .   Make 
copi es of  t he f i nal  pl an avai l abl e t o al l  wor ker s on si t e.   I ncl ude 
pr ovi s i ons i n t he Pl an t o meet  t he r equi r ement s speci f i ed bel ow and t o 
ensur e saf e,  heal t hy ai r  f or  const r uct i on wor ker s and bui l di ng occupant s.

1. 10. 3. 1   Requi r ement s Dur i ng Const r uct i on

Pr ovi de f or  eval uat i on of  i ndoor  Car bon Di oxi de concent r at i ons i n 
accor dance wi t h ASTM D6245.   Pr ovi de f or  eval uat i on of  vol at i l e or gani c 
compounds ( VOCs)  i n i ndoor  ai r  i n accor dance wi t h ASTM D6345.   Use f i l t er s 
wi t h a Mi ni mum Ef f i c i ency Repor t i ng Val ue ( MERV)  of  8 i n per manent l y 
i nst al l ed ai r  handl er s dur i ng const r uct i on.

1. 10. 3. 1. 1   Cont r ol  Measur es

Meet  or  exceed t he r equi r ement s of  ANSI / SMACNA 008,  Chapt er  3,  t o hel p 
mi ni mi ze cont ami nat i on of  t he bui l di ng f r om const r uct i on act i v i t i es.   The 
f i ve r equi r ement s of  t hi s manual  whi ch must  be adher ed t o ar e descr i bed 
bel ow:

a.   HVAC pr ot ect i on:  I sol at e r et ur n s i de of  HVAC syst em f r om sur r oundi ng 
envi r onment  t o pr event  const r uct i on dust  and debr i s f r om ent er i ng t he 
duct  wor k and spaces.

b.   Sour ce cont r ol :  Use l ow emi t t i ng pai nt s and ot her  f i ni shes,  seal ant s,  
adhesi ves,  and ot her  mat er i al s as speci f i ed.   When avai l abl e,  c l eani ng 
pr oduct s must  have a l ow VOC cont ent  and be non- t oxi c t o mi ni mi ze 
bui l di ng cont ami nat i on.   Ut i l i ze c l eani ng t echni ques t hat  mi ni mi ze 
dust  gener at i on.   Cycl e equi pment  of f  when not  needed.   Pr ohi bi t  
i dl i ng mot or  vehi c l es wher e emi ssi ons coul d be dr awn i nt o bui l di ng.   
Desi gnat e r ecei v i ng/ st or age ar eas f or  i ncomi ng mat er i al  t hat  mi ni mi ze 
I AQ i mpact s.

c.   Pat hway i nt er r upt i on:  When pol l ut ant s ar e gener at ed use st r at egi es 
such as 100 per cent  out si de ai r  vent i l at i on or  er ect i on of  physi cal  
bar r i er s bet ween wor k and non- wor k ar eas t o pr event  cont ami nat i on.

d.   Housekeepi ng:  Cl ean f r equent l y t o r emove const r uct i on dust  and 
debr i s.   Pr ompt l y c l ean up spi l l s .   Remove accumul at ed wat er  and keep 
wor k ar eas dr y t o di scour age t he gr owt h of  mol d and bact er i a.   Take 
ext r a measur es when hazar dous mat er i al s ar e i nvol ved.

e.   Schedul i ng:  Cont r ol  t he sequence of  const r uct i on t o mi ni mi ze t he 
absor pt i on of  VOCs by ot her  bui l di ng mat er i al s.
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1. 10. 3. 1. 2   Moi st ur e Cont ami nat i on

a.   Remove accumul at ed wat er  and keep wor k dr y.

b.   Use dehumi di f i cat i on t o r emove moi st ,  humi d ai r  f r om a wor k ar ea.

c.   Do not  use combust i on heat er s or  gener at or s i nsi de t he bui l di ng.

d.   Pr ot ect  por ous mat er i al s f r om exposur e t o moi st ur e.

e.   Remove and r epl ace i t ems whi ch r emai n damp f or  mor e t han a f ew hour s.

1. 10. 3. 2   Requi r ement s af t er  Const r uct i on

Af t er  const r uct i on ends and pr i or  t o occupancy,  conduct  I AQ t est i ng i n 
accor dance wi t h ASHRAE 189. 1 Sect i on 10. 3. 1. 4.

I n t he event  t hat  I AQ t est i ng f ai l s ,  conduct  a bui l di ng f l ush- out  i n 
accor dance wi t h ASHRAE 189. 1 Sect i on 10. 3. 1. 3[  and TPC r equi r ement s] .  The 
space shal l  be vent i l at ed at  a mi ni mum r at e of  1. 5 Li t er s per  second per  
squar e met er  of  out door  ai r  whi l e mai nt ai ni ng an i nt er nal  t emper at ur e of  
at  l east  15 degr ees C ( 60 degr ees F)  and no hi gher  t han 27 degr ees C ( 80 
degr ees F)  and r el at i ve humi di t y no hi gher  t han 60%.  Tot al  ai r  vol ume of  
out door  ai r  wi l l  be det er mi ned by ASHRAE 189. 1 Sect i on 10. 3. 1. 4 Equat i on 
10- 1.   Tot al  vol ume of  out door  ai r  shal l  be appr oved by t he Cont r act i ng 
Of f i ce pr i or  t o bui l di ng f l ush- out

Ai r  cont ami nat i on t est i ng must  be consi st ent  wi t h EPA' s cur r ent  Compendi um 
of  Met hods f or  t he Det er mi nat i on of  Ai r  Pol l ut ant s i n Ambi ent  Ai r .   Af t er  
bui l di ng f l ush- out  or  t est i ng and pr i or  t o occupancy,  r epl ace f i l t r at i on 
medi a.  Fi l t r at i on medi a must  have a MERV of  13 as det er mi ned by ASHRAE 52. 2.

1. 11   PROGRESS AND COMPLETI ON PHOTOGRAPHS

Phot ogr aphi cal l y document  s i t e condi t i ons pr i or  t o st ar t  of  const r uct i on 
oper at i ons.   Pr ovi de mont hl y,  and wi t hi n one mont h of  t he compl et i on of  
wor k,  di gi t al  phot ogr aphs,  1600 by 1200 by 24 bi t  t r ue col or  300 DPI  
mi ni mum r esol ut i on i n JPEG f i l e f or mat  showi ng t he sequence and pr ogr ess 
of  wor k.   Take a mi ni mum of  [ 20]  di gi t al  phot ogr aphs each week t hr oughout  
t he ent i r e pr oj ect [  and [ 20]  di gi t al  phot ogr aphs at  compl et i on of  
pr oj ect ] .   Submi t  t he I ni t i al  Si t e Condi t i ons Phot os,  Mont hl y Pr ogr ess 
Phot os[ ,  and Const r uct i on Compl et i on Phot os] .  I ndi cat e phot ogr aphs 
demonst r at i ng envi r onment al  pr ocedur es.   Pr ovi de phot ogr aphs f or  each 
mont h i n a separ at e mont hl y di r ect or y and name each f i l e t o i ndi cat e i t s 
l ocat i on on t he vi ew l ocat i on sket ch.   I ncl ude a dat e desi gnat or  i n f i l e 
names.   Cr oss r ef er ence submi t t al s i n t he appr opr i at e dai l y r epor t .   
Phot ogr aphs pr ovi ded ar e f or  unr est r i ct ed use by t he Gover nment .

1. 12   BASE REGULATI ONS

The Cont r act or  and Subcont r act or ( s)  shal l  become f ami l i ar  wi t h and obey 
al l  base r egul at i ons,  i ncl udi ng f i r e,  t r af f i c ,  saf et y,  and secur i t y 
r egul at i ons.   Al l  Cont r act or s shal l  keep wi t hi n t he l i mi t s of  t he wor k 
( and avenues of  i ngr ess and egr ess) ,  and shal l  not  ent er  any r est r i ct ed 
ar eas unl ess r equi r ed t o do so and ar e c l ear ed f or  such ent r y.   The 
Cont r act or ' s equi pment  shal l  be conspi cuousl y mar ked f or  i dent i f i cat i on.
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1. 12. 1   Request  f or  Cont r act or ' s Empl oyee Passes and Vehi c l e Passes

No empl oyee or  r epr esent at i ve of  t he Cont r act or  shal l  be admi t t ed t o t he 
wor k s i t e wi t hout  a Cont r act i ng Of f i cer ' s f ur ni shed aut hor i zed 
admi t t ance.   Ref er  t o USAG- J Regul at i on 190- 13.   Pr i or  t o t he st ar t  of  
on- si t e wor k,  submi t  appl i cat i ons f or  base passes t o t he Cont r act i ng 
Of f i cer  f or  key empl oyees ( pr oj ect  manager ,  s i t e super vi sor ,  i nt er pr et er ,  
et c. )  f or  l ong t er m DBI DS passes.     The Cont r act or  ( t hr ough t he 
empl oyment  of  a Pass Coor di nat or ) ,  wi t h assi st ance f r om t he Resi dent  
Of f i ce,  i s  r esponsi bl e f or  secur i ng suf f i c i ent  passes f or  ot her  wor ker s,  
i ncl udi ng subcont r act or ' s empl oyees and vehi c l es,  r equi r ed t o access t he 
base f or  t he pr oj ect  dur at i on.   Addi t i onal  per sonnel  dat a shal l  al so be 
f ur ni shed.

The Cont r act or  shal l  use t he USAG- J For m 1529 " EZ Pass"  as t he pr i mar y 
means of  obt ai ni ng passes f or  al l  per sonnel  who do not  qual i f y f or  DBI DS 
passes.   The USAG- J For m 1529 " EZ Pass"  One Ti me/ Mul t i pl e Access Rost er  
must  be compl et e and submi t t ed t o t he Pr ovost  Mar shal l  Pass and Vehi c l e 
Regi st r at i on Of f i ce a mi ni mum of  t hr ee ( 3)  U. S.  wor kdays pr i or  t o access.   
The use of  t he USAG- J " one day"  pass ( AJ For m 47)  shoul d be avoi ded,  and 
used onl y f or  ur gent  s i t uat i ons.   Appl i cant s f or  a " one day"  pass may be 
r equi r ed t o wai t  f or  sever al  hour s f or  t hei r  pass t o be i ssued.   
Cont r act or  per sonnel  appl y i ng f or  mor e t han one ( 1)  " one- day"  pass wi t hi n 
any 15- day per i od wi l l  not  be i ssued mul t i pl e one- day passes,  and wi l l  
i nst ead be r equi r ed t o appl y f or  access vi a t he USAG- J For m 1529,  and wai t  
t hr ee or  mor e days f or  appr oval .

Pr ovi de al l  i nf or mat i on r equi r ed f or  backgr ound checks t o meet  base access 
r equi r ement s t o be accompl i shed by Base Pr ovost  Mar shal  Of f i ce,  Di r ect or  
of  Emer gency Ser vi ces or  Secur i t y Of f i ce.   Cont r act or  wor kf or ce must  
compl y wi t h al l  per sonal  i dent i t y ver i f i cat i on r equi r ement s as di r ect ed by 
DOD,  HQDA and/ or  l ocal  pol i cy.   The Gover nment  r eser ves t he r i ght  t o make 
changes t o t he Cont r act or  secur i t y r equi r ement s or  pr ocesses due t o a 
change i n t he For ce Pr ot ect i on Condi t i on ( FPCON) .

I n addi t i on t o secur i t y r equi r ement s,  cr anes,  del i ver y " uni c"
t r ucks,  f or k l i f t s ,  backhoes,  and ot her  equi pment  capabl e of
ver t i cal  l i f t  oper at i ons must  compl y wi t h NAVFAC r ul es f or  access
t o t he base.   Ref er  t o NAVFAC P- 307.   The oper at or  must  submi t
a P- 1 Pass r equest  and submi t  t he equi pment ,  i t s  r ecor ds,  and
oper at or  r ecor ds f or  i nspect i on by Publ i c Wor ks pr i or  t o t he
i ni t i al  ent r y ont o base pr oper t y.   Vehi c l e passes f or  ver t i cal
l i f t  equi pment  must  be r enewed mont hl y wi t h Publ i c Wor ks as l ong
as t he equi pment  r emai ns on base pr oper t y.

Upon compl et i on of  t hi s Cont r act ,  r et ur n al l  empl oyee and vehi c l e passes 
t o t he base,  and obt ai n a cer t i f i cat i on of  r ecei pt .   Fi nal  payment  shal l  
be wi t hhel d unt i l  al l  passes have been r et ur ned.

1. 12. 2   No Smoki ng Pol i cy

Smoki ng i s pr ohi bi t ed  on i nst al l at i ons except  i n desi gnat ed smoki ng 
ar eas.   Thi s appl i es t o exi st i ng bui l di ngs,  bui l di ngs under  const r uct i on,  
and bui l di ngs under  r enovat i on.   Di scar di ng t obacco mat er i al s ot her  t han 
i nt o desi gnat ed t obacco r ecept acl es i s consi der ed l i t t er i ng and i s subj ect  
t o f i nes.   The Cont r act i ng Of f i cer  shal l  i dent i f y desi gnat ed smoki ng ar eas.
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1. 12. 3   Muni t i ons and Expl osi ves of  Concer n ( MEC)

Muni t i ons and Expl osi ves of  Concer n ( MEC) :  Unexpl oded Or dnance ( UXO) ,  
Mat er i al  Pr esent i ng a Pot ent i al  Expl osi ve Hazar d ( MPPEH) ,  Chemi cal  Agent s 
( CA) ,  or  Di scar ded Mi l i t ar y Muni t i ons ( DMM)  on j obsi t es shal l  be t r eat ed 
as ext r emel y danger ous and must  be r epor t ed i mmedi at el y.  Fol l ow t he 3Rs:  
RECOGNI ZE,  RETREAT,  and REPORT.  I n t he event  MEC ar e di scover ed or  
uncover ed,  i mmedi at el y st op wor k i n t hat  ar ea and i mmedi at el y i nf or m t he 
Cont r act i ng Of f i cer ' s Repr esent at i ve.   Cont r act or  shal l  pr ovi de di spat ch 
and Cont r act i ng Of f i cer ' s Repr esent at i ve wi t h speci f i c  l ocat i on of  t he 
i t em.  Cont r act or  per sonnel  shal l  st op wor k i n t he i mmedi at e v i c i ni t y of  
t he di scover y and mai nt ai n a mi ni mum di st ance of  300 met er s f r om t he i t em.  
Cont r act or  shal l  mai nt ai n f l exi bi l i t y  i n r edi r ect i ng per sonnel  and wor k 
ef f or t  i n t he event  t hat  i t ems possessi ng an expl osi ve hazar d ar e 
di scover ed and const r uct i on per sonnel  ar e excl uded f r om ar eas dur i ng t he 
dest r uct i on/ r emoval  pr ocess.

1. 12. 3. 1   Addi t i onal  Requi r ement s f or  Camp Fost er

Al l  wor ker s on si t e i nvol ved i n t he ear t hwor k,  i n any manner ,  must  at t end 
a UXO br i ef  on Mar i ne Camp Fost er .  Upon compl et i on of  t he br i ef ,  t he 
wor ker  wi l l  r ecei ve a l ami nat ed car d ver i f y i ng t hat  t hey at t ended t he 
br i ef .   The car d does not  expi r e and i s val i d f or  al l  USACE const r uct i on 
cont r act s on Oki nawa,  but  i s non- t r ansf er r abl e bet ween wor ker s.   The USACE 
t eam wi l l  hel p coor di nat e t he t r ai ni ng and assi st  wi t h pr ocessi ng base 
access r equest s f or  Mar i ne Camp Fost er  as needed.   The br i ef  i s  f r ee of  
char ge,  but  t he cont r act or  i s r esponsi bl e f or  al l  ot her  cost s associ at ed 
wi t h t r anspor t ,  l abor ,  and al l  ot her  cost s r el at ed t o t he t r ai ni ng.  The 
expect ed dur at i on of  t hi s t r ai ni ng i s t wo hour s.

1. 12. 4   Unexpl oded Or dnance ( UXO)  Pr ocedur es on Kadena Ai r  Base

Kadena Ai r  Base 718 CES/ CEN assesses t he ar ea as UXO unl i kel y
wi t h a l ow pr obabi l i t y  of  uncover i ng UXO' s on t he si t e.   However ,  s i nce
t her e i s al ways a possi bi l i t y  of  encount er i ng UXOs anywher e on Oki nawa,
al bei t  unl i kel y at  t hi s l ocat i on,  excavat i ons and ot her  const r uct i on
act i v i t i es r el at ed ear t h wor k on t he pr oj ect  s i t e,  r equi r e a measur e of
caut i on.  The Gr ound Penet r at i ng Radar  ( GPR)  sur vey speci f i ed i n 01 35 26 
par agr aph " Ut i l i t i es Wi t hi n and Under  Concr et e,  Bi t umi nous Asphal t ,  and 
Ot her  I mper vi ous Sur f aces"  f or  t he i dent i f i cat i on of  under gr ound ut i l i t i es 
wi l l  i dent i f y anomal i es.   Best  pr act i ces of  conduct i ng GPR sur veys ar e t o 
r epeat  t hem i n ar eas gr eat er  t han t he used met hod' s l evel  of  det ect i on 
( LOD) ,  down t o a dept h of  2 met er s,  t o ensur e no ut i l i t y  l i nes or  ot her  
suspi c i ous obj ect s ar e pr esent .  I f  suspect ed UXOs ar e i dent i f i ed,  t he 
const r uct i on t eam needs t o f ol l ow t he st andar d UXO not i f i cat i on pr ocedur es 
per  t he Kadena pol i c i es i dent i f i ed i n at t achment  01 11 00. 00 10- [ B]  " UXO 
Emer gency Mi t i gat i on St eps and Sur vey Pol i c i es. "  The cont act  number  f or  
t he Emer gency Di spat ch Cent er  f or  Kadena Ai r  Base i s 098- 934- 5911.  See t he 
f ol l owi ng websi t e f or  addi t i onal  i nf or mat i on:  
www. kadena. af . mi l / About - Us/ Emer gency- Act i ons/ .

1. 13   ORDER OF WORK

1. 13. 1   Schedul e

Schedul e al l  wor k t o cause t he l east  amount  of  i nt er f er ence wi t h act i v i t y 
oper at i ons.   Per mi ssi on t o i nt er r upt  any act i v i t y or  r oads shal l  be 
r equest ed i n wr i t i ng a mi ni mum of  30 cal endar  days pr i or  t o t he desi r ed 
dat e of  i nt er r upt i on.   I nt er r upt i ons of  act i v i t i es,  r oads,  and ut i l i t y  

SECTI ON 01 11 00. 00 10  Page 14



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

ser vi ces shal l  be al l owed onl y when t hey wi l l  not  cause i nt er f er ence wi t h 
t he oper at i ons of  t he act i v i t y.   The Cont r act or  shal l  r emove and di spose 
of f  Gover nment  pr oper t y al l  Cont r act or  gener at ed debr i s at  t he end of  each 
shi f t ,  or  mor e f r equent l y i f  r equi r ed,  t o keep t he space usabl e.   Upon 
awar d of  t hi s Cont r act ,  t he Cont r act or  shal l  begi n and compl et e al l  
r equi r ed wor k;  r eady f or  use and i ncl udi ng cl eanup,  wi t hi n t he t i me per i od 
speci f i ed on t hi s Cont r act .   Al l  wor k schedul ed i n occupi ed ar eas shal l  be 
accompl i shed i n such a manner  as t o cause t he l east  possi bl e i nconveni ence 
t o t he occupant s.

1. 13. 2   Wor ki ng Hour s

Nor mal  Wor ki ng Hour s and Days ar e Monday t hr ough Fr i day,  0800 hour s 
t hr ough 1700 hour s.  Sat ur day wor k i s al l owed on t hi s cont r act  and does not  
r equi r e addi t i onal  appr oval s.  Not i f y t he Cont r act i ng Of f i cer  at  l east  
t hr ee days i n advance when schedul i ng Sat ur day wor k.

1. 13. 3   Noi se and Vi br at i on

Noi se gr eat er  t han 70 deci bel s and vi br at i on pr oduci ng wor k i n occupi ed 
bui l di ngs shal l  be conduct ed out si de cor e school / busi ness hour s ( 0700 -  
1430)  unl ess wr i t t en per mi ssi on i s gi ven by t he Cont r act i ng Of f i cer .

1. 13. 4   Wor k Out si de of  Regul ar  Hour s

I f  t he Cont r act or  desi r es t o car r y on wor k out si de t he r egul ar  hour s,  on 
Sundays,  or  hol i days,  a wr i t t en appl i cat i on shal l  be submi t t ed t o t he 
Cont r act i ng Of f i cer  or  hi s r epr esent at i ve f or  appr oval .   The Cont r act or  
shal l  al l ow t hr ee wor ki ng days not i ce t o enabl e sat i sf act or y ar r angement s 
t o be made by t he Gover nment  f or  i nspect i ng t he wor k i n pr ogr ess.   I f  wor k 
i s t o be accompl i shed af t er  dayl i ght  hour s,  t he Cont r act or  shal l  
i l l umi nat e t he ar ea i n a manner  appr oved by t he Cont r act i ng Of f i cer  or  
t hei r  r epr esent at i ve and i n accor dance wi t h EM 385- 1- 1.   Unl ess di r ect ed 
by a Cont r act i ng Of f i cer ,  wor k accompl i shed out si de r egul ar  wor ki ng hour s 
shal l  be at  no addi t i onal  cost  t o t he Gover nment .

1. 14   NUCLEAR DENSOMETER TESTI NG

Nucl ear  densomet er  t est i ng and al l  f or ms of  r adi ogr aphy ar e not  per mi t t ed 
on U. S.  Navy i nst al l at i ons i n Japan because such t est i ng may i nt er f er e 
wi t h Gover nment  of  Japan moni t or i ng act i v i t i es.

1. 15   FI RE PREVENTI ON DURI NG CONSTRUCTI ON

1. 15. 1   Gener al

Compl y wi t h al l  per t i nent  f i r e pr event i on pr ovi s i ons of  t he US Ar my Cor ps 
of  Engi neer s Manual  EM 385- 1- 1,  NFPA 241 and shal l  f ol l ow t he I nst al l at i on 
f i r e r egul at i ons.   Pr i or  t o commencement  of  wel di ng or  ot her  hot  wor k 
oper at i ons,  obt ai n appr oval  f r om t he I nst al l at i on Fi r e Chi ef .

1. 15. 2   Suppl y

No mor e t han one day' s suppl y of  pai nt ,  pai nt  mat er i al s,  or  compounds 
shal l  be al l owed wi t hi n t he ar ea of  t he bui l di ng,  and shal l  be r emoved 
f r om t he j ob s i t e af t er  each wor ki ng day.   No gasol i ne or  s i mi l ar  l ow 
f l ash poi nt  f l ammabl e l i qui d shal l  be al l owed wi t hi n t he bui l di ng ar ea.  
Af t er  pr oper  coor di nat i on wi t h t he Faci l i t y ' s Emer gency Ser vi ces ( t o 
conf i r m t he maxi mum al l owabl e quant i t i es and l ocat i on of  st or age) ,  st or age 
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of  addi t i onal  pr oduct  may be aut hor i zed.

1. 15. 3   Fi r e Ext i ngui sher s

Pr ovi de,  as a mi ni mum,  t he number ,  s i ze,  and t ype of  f i r e ext i ngui sher s i n 
accor dance wi t h t he l at est  NFPA 10.   The Cont r act or  shal l  compl y wi t h t he 
I nst al l at i on Fi r e Chi ef ' s pol i c i es i f  t hey ar e mor e st r i ngent  t han NFPA 10.   
Fi r e ext i ngui sher s shal l  r emai n t he pr oper t y of  t he Cont r act or  and shal l  
be r emoved upon compl et i on of  t he pr oj ect .

1. 15. 4   Housekeepi ng

Accumul at i ons of  combust i bl e mat er i al  shal l  be r emoved f r om t he bui l di ng 
ar ea on a dai l y basi s.

1. 15. 5   Handl i ng of  Gasol i ne

Gasol i ne shal l  be st or ed i n i ndust r y st andar d appr oved saf et y cont ai ner s.   
Adequat e vent i l at i on shal l  be pr ovi ded t o saf el y di spose of  f l ammabl e 
vapor s wher e f l ammabl e l i qui ds ar e ut i l i zed.   Gasol i ne power ed equi pment  
shal l  be r ef uel ed a mi ni mum 6 met er s away f r om t he bui l di ng ar ea.

1. 15. 6   Not i f i cat i on of  Fi r e

Be f ami l i ar  wi t h met hods f or  not i f y i ng t he I nst al l at i on Fi r e Depar t ment .   
The I nst al l at i on' s f i r e post er  shal l  be post ed i n conspi cuous l ocat i ons 
and at  t el ephones i n const r uct i on shacks.

1. 16   CONTRACTOR FURNI SHED MATERI AL AND WORKMANSHI P

The Cont r act or  shal l  f ur ni sh al l  mat er i al s necessar y f or  per f or mance of  
t he wor k of  t hi s cont r act  unl ess ot her wi se speci f i ed.   Mat er i al s pr ocur ed 
shal l  be new and shal l  meet  any speci f i cat i ons and st andar ds l i s t ed i n 
t hese speci f i cat i ons.   I f  no speci f i cat i on f or  a mat er i al  needed t o 
per f or m t hi s cont r act  ar e st at ed,  t he mat er i al  shal l  be new,  of  accept abl e 
i ndust r i al  gr ade and qual i t y,  equal  t o or  bet t er  t han t he manuf act ur er ' s 
or i gi nal  equi pment  f or  equi pment  bei ng r epai r ed or  r epl aced,  and wi l l  be 
compat i bl e wi t h exi st i ng mat er i al s and syst ems.   Al l  mat er i al s pr ovi ded 
under  t hi s cont r act  shal l  be f r ee of  asbest os,  l ead i n pai nt ,  and PCB.   
The Cont r act i ng Of f i cer  r eser ves t he r i ght  t o r equest  submi t t al  of  any 
mat er i al  bei ng pr ovi ded under  t hi s cont r act .   The Cont r act i ng Of f i cer  
shal l  make t he f i nal  det er mi nat i on of  t he accept abi l i t y  of  any mat er i al  
used on t hi s cont r act .

1. 17   CORRESPONDENCE

Al l  cor r espondence addr essed t o t he Gover nment  shal l  be made t hr ough 
ser i al i zed l et t er s f ur ni shed wi t h one or i gi nal  and t wo copi es.   Ser i al i zed 
l et t er s shal l  begi n wi t h t he number  S- 0001 and shal l  be cont i nuous wi t hout  
a br eak i n number i ng.   Ser i al i zed l et t er s shal l  i ncl ude t he cont r act  t i t l e 
and number ,  dat e,  subj ect ,  and shal l  be s i gned by an aut hor i zed 
r epr esent at i ve of  t he Cont r act or .

PART 2   PRODUCTS ( NOT USED)

PART 3   EXECUTI ON ( NOT USED)

       - -  End of  Sect i on - -
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SECTI ON 01 11 30. 00 25

DI VI NG

PART 1   GENERAL

1. 1   GENERAL I NFORMATI ON

Thi s Sect i on cover s t he gener al  r equi r ement s f or  Cont r act  di v i ng 
oper at i ons t o be per f or med as speci f i ed wi t hi n t hi s Cont r act .  Di v i ng shal l  
be per f or med i n accor dance wi t h t he l at est  edi t i on of  t he U. S.  Ar my Cor ps 
of  Engi neer s Saf et y and Occupat i onal  Heal t h Requi r ement s,  EM 385- 1- 1 
Chapt er  30;  The U. S.  Navy Di vi ng Manual s,  NAVSEA 0994- LP001- 0910 and 
NAVSEA 0994- LP001- 0920;  29 CFR 1910,  Occupat i onal  Saf et y and Heal t h 
St andar ds,  Subpar t  T:  Commer i c i al  Di v i ng Oper at i ons;  Japan' s Mi ni st r y of  
Heal t h,  Labour  and Wel f ar e' s " Or di nance on Saf et y and Heal t h of  Wor k under  
Hi gh Pr essur e"  ( JI SHA ORDI NANCE NO.  171)  st andar d,  and ADCI  I nt er nat i onal  
Consensus St andar ds i ncl usi ve of  al l  ot her  r ef er ences l i s t ed t her ei n.  Al l  
di v i ng oper at i ons shal l  be consi der ed i nci dent al  t o t he wor k speci f i ed 
el sewher e her ei n.  No separ at e payment  f or  di v i ng wor k wi l l  be made.

1. 2   REFERENCES

The l at est  edi t i ons of  t he publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s 
speci f i cat i on t o t he ext ent  r ef er enced.  The publ i cat i ons ar e r ef er r ed t o 
i n t he t ext  by basi c desi gnat i on onl y.  

ASSOCI ATI ON OF DI VI NG CONTRACTORS I NTERNATI ONAL ( ADCI )

ADCI ( 2020)  I nt er nat i onal  Consensus St andar ds 
For  Commer ci al  Di v i ng And Under wat er  
Oper at i ons,  6. 4

AMERI CAN WELDI NG SOCI ETY ( AWS)

AWS D1. 1/ D1. 1M ( 2020;  Er r at a 1 2021)  St r uct ur al  Wel di ng 
Code -  St eel

AWS D3. 6M ( 2017)  Under wat er  Wel di ng Code

U. S.  ARMY CORPS OF ENGI NEERS ( USACE)

EM 385- 1- 1  Saf et y - -  Saf et y and Heal t h Requi r ement s 
Manual

ER 385- 1- 86 ( 2021)  Saf et y,  U. S.  Ar my Cor ps of  
Engi neer s Di ve Pr ogr am

U. S.  NATI ONAL ARCHI VES AND RECORDS ADMI NI STRATI ON ( NARA)

29 CFR 1910 Occupat i onal  Saf et y and Heal t h St andar ds

U. S.  NAVAL SEA SYSTEMS COMMAND ( NAVSEA)

NAVSEA 0994- LP001- 0910 ( 2016)  U. S.  Navy Di vi ng Manual ,  REV 7

NAVSEA 0994- LP001- 0920 ( 2016)  U. S.  Navy Di vi ng Manual ,  REV 7
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MI NI STRY OF HEALTH,  LABOUR AND WELFARE,  GOVERNMENT OF JAPAN ( MHLW)

ORDI NANCE NO.  171 ( 2001)  Or di nance on Saf et y and Heal t h of  
Wor k under  Hi gh Pr essur e

1. 3   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.  When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .

The f ol l owi ng shal l  be submi t t ed i n accor dance wi t h Sect i on 01 33 00 
SUBMI TTAL PROCEDURES and 01 35 26,  GOVERNMENTAL SAFETY REQUI REMENTS.

Submi t  t he f ol l owi ng pr econst r uct i on submi t t al  i t ems no l at er  t han 30 
cal endar  days af t er  Not i ce t o Pr oceed:

SD- 01 Pr econst r uct i on Submi t t al s

Di ve Oper at i ons Pl an;  G

Di ve Per sonnel  Qual i f i cat i ons;  G

Di ve Submi t t al  Revi ew Checkl i st ;  G

Addendums To The Di ve Oper at i ons Pl an;  G

SD- 06 Test  Repor t s

Under wat er  Qual i t y Cont r ol  ( UWQC)  Repor t s;  G

SD- 07 Cer t i f i cat es

Equi pment  Cer t i f i cat i ons

SD- 11 Cl oseout  Submi t t al s

Di ve Logs;  G

1. 4   PRE- QUALI FI ED DI VE COMPANI ES AND DI VE TEAM PERSONNEL

1. 4. 1   Di ve Per sonnel  Qual i f i cat i ons

a.   Qual i f i cat i ons,  and t r ai ni ng cer t i f i cat es of  di ve per sonnel .
" Annual "  di ver  physi cal s shal l  conf or m t o t he r equi r ement s of  
EM 385- 1- 1 & JI SHA ORDI NANCE NO.  171.

b.   Cont r act or  shal l  submi t  onl y a st at ement  f r om a l i censed physi c i an 
( DMO or  MD)  wi t h exper i ence wi t h di ve physi ol ogy t hat  st at es t he di ver  
i s " Fi t  t o Di ve" .  " Fi t  t o Di ve"  cer t i f i cat es wi l l  not  be accept ed wi t h 
s i gnat ur es f r om Occupat i onal  Heal t h Nur ses.  Physi c i ans'  assi st ant s ar e 
accept abl e i f  cur r ent l y l i censed speci al t y i n Di ve /  Hyper bar i c 
Medi ci ne.

c.   Submi t t ed physi c i an st at ement  shal l  cont ai n at  a mi ni mum t he di ver ' s 
name,  exami nat i on dat e,  physi c i an' s name,  physi c i an' s s i gnat ur e,  
physi c i ans'  medi cal  l i cense number ,  and physi c i ans t el ephone number .  
To i ncl ude l egi bl e cont act  i nf or mat i on and st amp.
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d.   The si gni ng physi c i an shal l  be an MD,  DMO,  or  an OD.  Submi t t ed 
st at ement  shal l  NOT cont ai n di ver s Per sonal  Heal t h I nf or mat i on ( PHI )  
or  Per sonal  I dent i f i cat i on I nf or mat i on ( PI I ) .  To meet  JI SHA 
ORDI NANCE NO.  171 r equi r ement s,  t he di ver s Fi t  t o Di ve/  Physi cal s 
shoul d be consi der ed a l i v i ng document  and t he cont r act or  shal l  updat e 
t he di ver s Physi cal s /  f i t  t o di ve st at ement s per  JI SHA 
ORDI NANCE NO.  171 r equi r ement s and f r equency.

e.   Fi r st  Ai d ( FA) ,  Car di opul monar y Resusci t at i on ( CPR)  & Emer gency Oxygen 
Syst em ( EO2)  t r ai ni ng shal l  be i n accor dance wi t h t he JI SHA 
ORDI NANCE NO.  171,  Chapt er  30- 3. D and al l  appl i cabl e OSHA r egul at i ons.

f .   FA,  CPR & EO2 t r ai ni ng ar e r equi r ed t o be Hands- on t r ai ni ng.  Onl i ne 
t r ai ni ng wi l l  " NOT"  be accept ed.

g.   Pr oof  of  Hands- on t r ai ni ng shal l  be pr ovi ded wi t hi n t hi s submi t t al .

h.   Al l  cer t i f i cat i ons shal l  be mai nt ai ned & submi t t ed as r equi r ed f or  t he 
l i f e cycl e of  t he pr oj ect .

1. 4. 2   Pr e- Di ve Conf er ence

a.   A Pr e- Di ve Conf er ence shal l  be hel d pr i or  t o commencement  of  any 
di v i ng oper at i ons and wi l l  be at t ended by t he f ol l owi ng Per sonnel  
pr i or  t o commencement  of  oper at i ons.

1.   Cont r act or  Di ve Super vi sor

2.   Desi gnat ed Di vi ng Coor di nat or  & Gover nment  Saf et y Repr esent at i ve

3.   Cont r act i ng Of f i cer s Repr esent at i ve ( havi ng aut hor i t y on cont r act

4.   Cont r act or  SSHO

5.   Cont r act or  i ndi v i dual  wi t h suf f i c i ent  aut hor i t y t o speak and make 
agr eement s on t he Cont r act or s behal f  

b.    Addi t i onal  r equi r ement  pr i or  t o commencement  of  oper at i ons.

1.   Desi gnat ed Di ve Coor di nat or  ( DDC)  /  Di ve Saf et y I nspect or  ( DSI )  
i nspect i on of  gear  t o be used and l ocat i on of  oper at i ons.

2.   Successf ul  per f or mance of  an Unr esponsi ve Di ver  Dr i l l .  Thi s shal l  
be r equi r ed annual l y and per f or med wi t h change of  Di ve Super vi sor ,  
r epl acement  of  mor e t han 50% of  di ve per sonnel ,  or  as r equest ed by 
t he Di st r i ct  Di ve Coor di nat or  f or  cause.

1. 5   DI VI NG ENVI RONMENT

Each di v i ng Cont r act  must  cont ai n t he f ol l owi ng envi r onment al  and 
wor k- ar ea i nf or mat i on:

a.   The est i mat ed maxi mum wor ki ng dept h f or  demol i t i on and r epai r  wor k i s 
appr oxi mat el y [ X]  ( MSW)  met er s bel ow wat er  sur f ace.

b.   The est i mat ed maxi mum dept h ( di st ance f r om wat er  sur f ace t o bot t om)  
t he di ver ( s)  wi l l  be exposed t o i s appr oxi mat el y [ X]  ( MSW)  met er s 
bel ow wat er  sur f ace.
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c.   Tur bi di t y dur i ng nor mal  wor ki ng condi t i ons may l i mi t  v i s i bi l i t y  t o [ X]  
CM or  l ess.

d.   The cur r ent  wat er  vel oci t y t hr ough t he wor k ar ea i s est i mat ed t o be 
appr oxi mat el y [ X]  knot s,  weat her  dependent .

e.   Wat er  t emper at ur e( s)  ar e est i mat ed t o var y bet ween [ X]  and [ XX]  
degr ees Cel si us.

f .   Under wat er  oper at i ons [ [ XXX]  wi l l  not ] [ wi l l  [ XXX] ]  r equi r e di ver ( s)  t o 
per f or m wor k wi t hi n conf i ned spaces and/ or  encl osed ar eas or  ar eas 
wi t h over head obst r uct i on.  I f  t hi s t ype of  wor k i s t o be per f or med,  
al l  r equi r ement s most  r ecent  ver si on of  EM 385- 1- 1,  Chapt er  30 shal l  
appl y.

g.   The over al l  wor k s i t e i s a r est r i ct ed access ar ea and shal l  be 
del i neat ed by t ur bi di t y cur t ai ns and mar ker  buoys.

h.   Wor k t o be per f or med i s on an act i ve ( Mi l i t ar y or  Ci v i l i an)  [ br i ef l y 
speci f y t he s i t e t hat  t he wor k i s t o be per f or med on i e:  f uel  pi er ,  
et c. ]  whose pr i mar y f unct i on i s [ pr ovi de br i ef  expl anat i on of  t he 
s i t e' s f unct i on] .

i .   The cont r act or  shal l  at  no t i me cause del ay t o any exi st i ng mar i ne 
oper at i ons unl ess pr oper l y schedul ed i n advance wi t h t he Aut hor i t y 
havi ng Jur i sdi ct i on ( AHJ) .

Any del ays i ncur r ed by t he cont r act or  t o schedul ed mar i ne oper at i ons 
shal l  be bur dened by t he cont r act or  and wi l l  r epr esent  no addi t i onal  
cost  t o t he gover nment .

j .   At  no t i me wi l l  di ver s be depl oyed whi l e vessel s ar e oper at i ng i n AOR 
unl ess pr edet er mi ned zones have been est abl i shed and appr oved.

k.   Di ver s shal l  not  wor k under  suspended or  unsecur ed l oads.  Loads 
bear i ng st r uct ur e r equi r e associ at ed engi neer i ng assessment s t o be 
per f or med by a Regi st er ed Pr of essi onal  Engi neer  ( of  appr opr i at e 
Di sci pl i ne)  as r equi r ed by t he cont r act i ng of f i cer ' s r epr esent at i ve 
and shal l  be per f or med at  no addi t i onal  cost  of  t he gover nment .

Cont r act or  shal l  t ake t he above i nt o account  whi l e schedul i ng wor k.

1. 6   DI VE OPERATI ONS PLAN,  SCHEDULE,  AND CHECKLI ST

No l at er  t han 30 wor ki ng days pr i or  t o t he f i r st  pl anned di v i ng oper at i on,  
t he Di ve Pl an and Schedul e shal l  be submi t t ed t o coor di nat e wor k schedul es 
at  t he Pr oj ect  and ot her  concur r ent  wor k.

The Di ve Pl an and Schedul e shal l  det ai l  di ve l ocat i ons and shal l  be 
f l exi bl e enough t o accommodat e any conf l i c t s wi t h Mar i ne oper at i ons.  
Per sonnel  and equi pment  cer t i f i cat i ons shal l  be i ncl uded i n t he pl an.

A si t e- speci f i c  Emer gency Management  Pl an shal l  be i ncl uded i n t he Di ve 
Pl an i n accor dance wi t h al l  appl i cabl e r ef er ences.

A j ob speci f i c  Act i v i t y Hazar d Anal ysi s ( AHA)  shal l  be pr epar ed i n 
accor dance wi t h ER 385- 1- 86 and EM 385- 1- 1,  Chapt er  30,  Di v i ng Oper at i ons,  
and shal l  be i ncl uded i n t he Di ve Pl an.
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I n addi t i on t o t he Di ve Pl an and Schedul e,  t he Di ve Submi t t al  Revi ew 
Checkl i st  ( At t achment  01 11 30. 00 25- A)  shal l  be compl et ed and submi t t ed 
f or  r evi ew and appr oval  by t he DDC.

Adj ust ment s shal l  be coor di nat ed and appr oved by t he Cont r act i ng Of f i cer ' s 
Repr esent at i ve ( COR) .  Di ve l ocat i ons and schedul es shal l  be submi t t ed i n 
accor dance wi t h Sect i on 01 33 00,  SUBMI TTAL PROCEDURES,  f or  appr oval .

I n t he event  of  any addendums t o t he Di ve Oper at i ons Pl an ar e r equi r ed,  
t he Cont r act or  must  obt ai n DDC appr oval  as per  EM 385- 1- 1.   Shoul d t he 
Cont r act or  f ai l  t o acqui r e appr oval  f or  t he addnedums,  t he DDC i s 
aut hor i zed t o st op any and al l  on goi ng di v i ng oper at i ons.

1. 7   RESOLUTI ON OF CONFLI CT

EM 385- 1- 1,  ER 385- 1- 86,  as appl i ed by t he USACE Japan Engi neer  Di st r i ct ,  
t hr ough t he DDC.  Suppl ement al  wai ver s or  appl i cabl e Memor andum of  
Agr eement  ( MOA)  shal l  be t he cont r ol l i ng aut hor i t y( s)  f or  i mpl ement at i on 
of  al l  Cont r act  di v i ng pol i cy.

Al l  Resol ut i on r equi r i ng f ul l  wai ver s of  any r egul at i on r equi r ement  shal l  
be done i n accor dance wi t h ( I AW)  EM 385- 1- 1 ( l at est  ver si on)  & ER 385- 1- 86.  
Al l  r equest s wi l l  be submi t t ed of f i c i al l y  and r equi r e Di st r i ct  DDC 
concur r ence.

PART 2   PRODUCTS -  NOT USED

PART 3   EXECUTI ON

3. 1   DI VE TEAM COMPOSI TI ON AND DI VE EQUI PMENT

Sur f ace suppl i ed ai r  ( SSA)  i s t he onl y appr oved f or m of  di v i ng aut hor i zed 
f or  execut i on of  wor k unl ess ot her wi se not ed.

a.   Mi ni mum di ve t eam st af f i ng shal l ,  unl ess a wai ver  i s appr oved by t he 
Aut hor i t y Havi ng Jur i sdi ct i on ( AHJ)  HQUSACE,  Honol ul u Di st r i ct  Saf et y 
Of f i ce,  v i a Di st r i ct  DDC,  be compr i sed of  per sonnel  l evel s as r equi r ed 
by EM 385- 1- 1:

1.   A s i ngl e di ver  r equi r es a 5- man cr ew as def i ned i n t hi s r ef er ence 
and f or  t wo i n- wat er  wor ki ng di ver s,  a 6- man cr ew shal l  be 
r equi r ed,  whi ch i ncl udes t he addi t i on of  one st and- by di ver  and 
one t ender .

2.   For  dept hs exceedi ng 100 f t .  a 6- man cr ew i s r equi r ed AND 
hyper bar i c chamber  meet i ng r equi r ement s l i s t ed i n t hi s 
speci f i cat i on i s avai l abl e onsi t e.

b.   Any use of  br eat hi ng gas wi t h oxygen cont ent  mor e t han 21 per cent  i s 
consi der ed mi xed gas di v i ng.  Mi xed gas di v i ng i s not  aut hor i zed on 
t hi s cont r act  unl ess speci f i cal l y appr oved per  t he r equi r ement s of  
EM 385- 1- 1.  

c.   Sur f ace- suppl i ed ai r  di v i ng equi pment  wi t h 2- way voi ce communi cat i on 
shal l  be used by di ver s and st andby di ver s.

d.   An i ndependent  r eser ve ai r  syst em ( 30CU bai l out  bot t l e at  mi ni mum)  f or  
al l  di ver s i s r equi r ed as speci f i ed by EM 385- 1- 1.
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e.   As a mi ni mum,  al l  di ver  sur f ace ai r  suppl y compr essor s,  t anks,  
hel met s,  and ot her  r el at ed equi pment  must  compl y wi t h t he r equi r ement s 
of  EM 385- 1- 1.

f .   Al l  di ve t eam member s must  meet  t he r equi r ement s as l i s t ed i n 
EM 385- 1- 1,  Chapt er  30- 3. b t hr ough 3 and 30- 8. a ( 10) ,  ER 385- 1- 86,  and 
JI SHA ORDI NANCE NO.  171.

g.   Sel f - Cont ai ned Under wat er  Br eat hi ng Appar at us ( SCUBA)  Di v i ng i s not  
aut hor i zed on t hi s cont r act  wi t h t he except i on of  UNDERWATER QUALI TY 
CONTROL ( UWQC)  TESTI NG or  QA t est i ng and i nspect i on i s aut hor i zed at  
Gover nment  di scr et i on wi t h DDC concur r ence.

h.   Use of  SCUBA,  t et her ed or  ot her wi se r equi r es appr oval  f r om DDC pr i or  
t o commencement  of  t est i ng /  I nspect i on AND shal l  not  r el i eve UWQC or  
QA act i v i t i es of  2- way voi ce communi cat i on r equi r ement  t o be used by 
di ver s and st andby di ver s.  An i ndependent  r eser ve ai r  syst em ( 30CU 
bai l out  bot t l e at  mi ni mum)  i s r equi r ed t o per f or m UWQC /  QA oper at i ons.

i .   Al l  necessar y t op- si de equi pment  such as cr anes,  t r ucks,  per sonnel  
vehi c l es,  access t o a hyper bar i c chamber  ( i f  r equi r ed)  per  appl i cabl e 
r egul at i on,  and appr opr i at el y power ed under wat er  hand/ power  t ool s 
shal l  be f ur ni shed by t he Cont r act or  t o enabl e accompl i shment  of  al l  
r equi r ed di ve wor k.

j .   I f  a cr ane i s used,  a cer t i f i ed cr ane oper at or  shal l  not  be i ncl uded 
as a di ve- t eam member .  The oper at or  shal l  be excl usi vel y dedi cat ed t o 
cr ane oper at i on and shal l  have di r ect  communi cat i on wi t h t he di v i ng 
super vi sor  ( DS) .

3. 2   CONTRACTOR- FURNI SHED DI VI NG SUPPORT EQUI PMENT 

Ther e i s no gover nment  f ur ni shed di v i ng suppor t  equi pment  used on t hi s 
cont r act .

3. 3   CONTRACTOR- PROVI DED SPECI AL UNDERWATER EQUI PMENT 

The Cont r act or  i s expect ed t o f ur ni sh al l  appr opr i at e t ool s,  equi pment ,  
and mat er i al s needed t o accompl i sh t he t asks as st at ed i n par agr aph DI VI NG 
WORK DESCRI PTI ON and t he speci f i cat i ons of  t hi s cont r act .

3. 4   SAFE CLEARANCE PROCEDURES

a.   A saf e c l ear ance Lock- out / Tag- out  syst em i s t o be used by di ve 
per sonnel  t o ensur e cont i nui t y of  ser vi ce and saf et y t o per sonnel  and 
equi pment .  Any wor k per f or med whi ch r equi r es t aki ng Pr oj ect  oper at i ng 
equi pment  out  of  ser vi ce shal l  be done onl y af t er  f or mal  c l ear ance i s 
obt ai ned t hr ough t he Gover nment  DDC,  DSI ,  Gover nment  Qual i t y Assur ance 
Repr esent at i ve ( GQAR) ,  or  super vi sor y /  cont r ol l i ng aut hor i t y of  wat er  
way oper at i onal  ar ea.

b.   The Cont r act or  wi l l  f ur ni sh a checkl i st  of  c l ear ance l ock- out / t ag- out  
i t ems i mpl ement ed f or  each cl ear ance act i on and t he Cont r act or  di ve 
super vi sor  shal l  accompany Gover nment  per sonnel  dur i ng t he 
ver i f i cat i on of  t he l ock- out / t ag- out  pr ocess.

c.   The Cont r act or  di ve super vi sor  Shal l  keep one of  t he f ol l owi ng 
per sonnel  al ways i nf or med of  al l  di v i ng act i v i t y under way;  DDC,  DSI ,  
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GQAR,  Har bor  Mast er  ( or  desi gnee) ,  or  super vi sor y /  cont r ol l i ng 
aut hor i t y of  wat er  way oper at i onal  ar ea.

d.   I n,  on,  or  ar ound pr oj ect  s i t e ar eas wher e di f f er ent i al  Pr essur es 
( DI F- P)  or  Hazar dous ener gy exi st  or  ar e of  concer n,  Cont r act or  
per sonnel  who vi ol at e Cl ear ances or  pr ocedur es,  wi l l  be cause t o 
i mmedi at el y and per manent l y ban t he per son( s)  f r om t he pr oj ect  s i t e at  
t he di scr et i on of  t he Di st r i ct  DDC t o i ncl ude concur r ence f r om t he 
Cont r act i ng Of f i cer s Repr esent at i ve.

3. 5   BOAT RESTRI CTED ZONE ( BRZ)

3. 5. 1   Gener al

Each USACE Japan Engi neer  Di st r i ct  Pr oj ect  r equi r es compl i ance wi t h any 
si t e- speci f i c  Boat  Rest r i ct ed Zone ( BRZ)  Pol i cy,  wher e any wor k on or  over  
wat er  near  st r uct ur es wi t h act i ve vessel  oper at i ons wi l l  be pl anned and 
coor di nat ed wi t h l ocal  Mar i ne Oper at i ons per sonnel  and t he COR or  
r epr esent at i ve bef or e appr oachi ng t he wor ksi t e.  

3. 5. 2   Per mi ssi on

The Cont r act or  shal l  be i nf or med of  pendi ng mar i ne vessel  schedul es t hat  
woul d i mpact  di v i ng oper at i ons,  i n advance of  t he ant i c i pat ed wor k 
i nt er r upt i on dat e( s) .  Coor di nat i on wi t h Mar i ne Oper at i ons and t he 
Cont r act or  shal l  i ncl ude t he COR or  t hei r  r epr esent at i ve at  mi ni mum.  

3. 5. 3   Saf et y Requi r ement s & Rest r i ct i ons

a.   Unt et her ed Scuba,  Mi xed Gas Di vi ng,  and Sci ent i f i c  Snor kel i ng ar e not  
aut hor i zed met hodol ogy f or  use on t hi s cont r act  unl ess ot her wi se not ed.

b.   Conf i ned space di v i ng i s not  aut hor i zed on t hi s cont r act  unl ess 
ot her wi se not ed.

c.   Tur bi di t y cur t ai n i nst al l at i on i f  appl i cabl e,  movement ,  and 
mai nt enance i s r equi r ed t o be accompl i shed by di ver s unl ess ot her wi se 
pr escr i bed i n t hi s cont r act  speci f i cat i on.

d.   Di ver s shal l  not  wor k under  l oads,  suspended or  ot her wi se unsecur ed 
l oad at  any t i me.  Loads bear i ng st r uct ur e r equi r e associ at ed 
engi neer i ng be per f or med by a Regi st er ed Pr of essi onal  Engi neer  ( of  
appr opr i at e Di sci pl i ne)  as r equi r ed by t he cont r act i ng of f i cer ' s 
r epr esent at i ve and shal l  be per f or med at  no addi t i onal  cost  of  t he 
gover nment .

e.   Di ve super vi sor  i s not  aut hor i zed t o di ve unl ess an accept ed al t er nat e 
super vi sor  possesses t he same cer t i f i cat i ons at  a super vi sor y l evel .

f .   Al l  Di ve Super vi sor s shal l  meet  t he mi ni mum r equi r ement s f or  Di ve 
Super vi sor  as l i s t ed i n al l  appl i cabl e r ef er ence i n t hi s speci f i cat i on.

g.   Under wat er  St r uct ur al  wel der s wi l l  not  be accept ed f or  wel di ng wor k 
wi t hout  meet i ng t he r equi r ement s AWS D1. 1/ D1. 1M & AWS D3. 6M,  or  Host  
Count r y gover ni ng r egul at i ons per t ai ni ng t o wel di ng cer t i f i cat i ons.  

    Di ver s submi t t i ng wel di ng qual i f i cat i ons meet i ng t he i nt ent  of  t he AWS 
r equi r ement s,  however  and wer e t r ai ned and wor ki ng as an under wat er  
wel der  pr i or  t o t he accept ance of  t he AWS st andar ds wi l l  be consi der ed 
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on a case- by- case basi s f or  Suppl ement al  wai ver s by t he Di st r i ct  DDC 
and t he cont r act i ng of f i cer ' s r epr esent at i ve ( U. S.  di v i ng cont r act or s 
onl y) .  

h.   Ar r ange wi t h l ocal  aut hor i t i es f or  emer gency di ve medi cal  r esponse,  
t r eat ment  and evacuat i on t o medi cal  f aci l i t y  and near est  hyper bar i c 
chamber .  Pr ovi de map wi t h r out e di r ect i ons t o near est  hospi t al  and 
hyper bar i c chamber  i n di ve pl an Emer gency Management  Pl an r equi r ed by 
EM 385- 1- 1.

3. 5. 4   Saf et y i t ems r equi r ed pr i or  t o ent r y i nt o t he BRZ

a.   The r equi r ement s of  EM 385- 1- 1 & ER 385- 1- 86.

b.   As a mi ni mum,  each vessel  i ncl udi ng f l oat i ng pl ant s used f or  di ve 
oper at i ons,  must  meet  JI SHA ORDI NANCE NO.  171 /  Japan Coast  Guar d,  or  
f or  mi l i t ar y pr oj ect s on base,  gover ni ng agency' s saf et y st andar ds f or  
day and ni ght  vessel  oper at i on.  I ncl uded but  not  l i mi t ed t o;  f i r e 
ext i ngui shi ng capabi l i t y ,  per sonal  saf et y devi ces,  r unni ng and anchor  
l i ght s,  pr opel l ar  guar ds ( wher e r equi r ed)  and an audi bl e war ni ng 
devi ce capabl e of  bei ng hear d anywher e wi t hi n t he BRZ.

c.   A mar i ne band r adi o capabl e of  communi cat i on wi t h Mar i ne Oper at i ons on 
channel  [ XX]  must  be avai l abl e t o t he boat  oper at or .  Fai l ur e t o 
mai nt ai n communi cat i on wi t h t he Har bor  Mast er  ( or  AHJ)  anyt i me vessel s 
ar e oper at i ng wi t hi n t he BRZ i s cause f or  r emoval  f r om t he BRZ unt i l  
def i c i enci es ar e r ect i f i ed.

d.   The di ve boat  oper at or  shal l  al ways r emai n at  t he boat  cont r ol s dur i ng 
di ve oper at i ons and have no ot her  dut i es whi l e i nsi de t he BRZ.

e.   The vessel  used f or  pr i mar y di v i ng oper at i ons shal l  onl y be used f or  
t he di v i ng oper at i ons.  A second boat  shal l  be pr ovi ded speci f i cal l y 
f or  r escue per  t he r equi r ement s of  EM 385- 1- 1.

f .   A r escue l i ne shal l  be avai l abl e i n a t hr ow bag.  The r escue l i ne 
l engt h shal l  be of  suf f i c i ent  l engt h t o r each per sonnel  whi ch have 
gone over boar d.  A mi ni mum l engt h of  75 f eet  /  23 met er s i s 
r ecommended.  Rescue Li ne whi ch i s const r uct ed of  a buoyant  mat er i al  i s  
r ecommended.

g.   A spot l i ght  whi ch can be easi l y oper at ed by t he boat  oper at or  must  be 
avai l abl e when per f or mi ng ni ght t i me oper at i ons.

h.   A second boat  of  suf f i c i ent  s i ze,  capabl e of  saf el y r emovi ng " ALL"  
per sonnel  f r om t he wor k zone,  must  be dedi cat ed and shal l  be of  
suf f i c i ent  s i ze t o car r y a st okes l i t t er  and backboar d al ong wi t h boat  
oper at or  and any per sonnel  r ender i ng ai d dur i ng r escue.

i .   Bot h boat s must  r emai n i n r adi o cont act  wi t h each ot her .  The r escue 
boat  i s not  t o per f or m any wor k.  I t  i s  t o be manned by a boat  oper at or  
and at  l east  one r escue i ndi v i dual .  

Di ve st at i on per sonnel  may be used dur i ng emer genci es f or  t hi s 
pur pose.  Pr ocedur es shal l  be c l ear l y l i s t ed i n Cont r act or ' s emer gency 
management  pl an.  Act i ve wor ki ng boat s shal l  not  be used f or  r escue (
EM 385- 1- 1)

j .   Bot h boat s must  be power ed by engi nes capabl e of  mot or i ng upst r eam at  
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t wi ce t he speed of  t he qui ckest  f l ow t hat  wi l l  be encount er ed i nsi de 
t he BRZ whi l e f ul l y  l oaded and oper at i onal .

k.   Each boat  must  have t wo mot or s and be of  suf f i c i ent  s i ze t o saf el y 
r emove " ALL"  per sonnel  f r om t he wor k zone.

l .   Each boat  shal l  have an adequat el y s i zed t ow l i ne capabl e of  t owi ng a 
di sabl ed boat  t o saf et y.

m.   Cont r act or  shal l  pr ovi de means of  i dent i f i cat i on ( f l ags)  f or  al l  
vessel s t hat  ar e gr ant ed per mi ssi on t o ent er  t he BRZ.  These f l ags 
shal l  be al ways di spl ayed cl ear l y and pr omi nent l y t he boat  i s i n t he 
BRZ.  I f  di v i ng,  a one ( 1) - met er  squar e Code Al pha Fl ag as wel l  as a 
" Di ver  Down"  f l ag must  be f l own a mi ni mum of  f i ve f eet  above t he 
vessel ' s hi ghest  poi nt .

n.   Al l  boat  oper at or s must  pr esent  t hei r  cr edent i al s pr i or  t o i ni t i at i on 
of  wor k.  Thi s wi l l  i ncl ude al l  l i censes,  cer t i f i cat i ons and r esume of  
appr opr i at e exper i ence.  Each oper at or  must  be appr oved by t he 
Cont r act i ng Of f i cer  ( or  t hei r  r epr esent at i ve)  pr i or  t o begi nni ng wor k.

3. 6   DI VI NG WORK OPERATI ONS

Descr i pt i on of  t he var i ous di v i ng t asks t o be accompl i shed i s as f ol l ows:

a.   Execut e di ves i n accor dance wi t h appr oved Di ve Oper at i ons Pl an 
submi t t al .

b.   Cont r act or  shal l  submi t  compl et ed dai l y di ve l ogs at  t he end of  each 
di ve day.  Dai l y di ve l ogs shal l  be submi t t ed wi t h t he dai l y qual i t y 
cont r ol  r epor t  and pr ovi ded t o t he Di st r i ct  Di ve Coor di nat or  or  
aut hor i zed r epr esent at i ve upon r equest .  Cont r act or  shal l  use COE f or m 
ENG 4615 or  accept ed equi val ent  ( must  cont ai n same i nf or mat i on)  t o 
r ecor d dai l y di v i ng act i v i t i es.  The ENG f or m can be f ound i n t he USACE 
publ i cat i on websi t e.  ( ht t ps: / / www. publ i cat i ons. usace. ar my. mi l / )

c.   Si t e speci f i c  di ve pl an shal l  be appr oved pr i or  t o commencement  of  
under wat er  const r uct i on.  

d.   Al l  debr i s,  cut t i ngs,  chi ps,  spal l s cr eat ed dur i ng t he const r uct i on 
pr ocess,  and any i t ems pl aced i n t he wat er  t hat  do not  become a 
per manent  par t  of  t he r epai r ed st r uct ur es shal l  be r ecover ed and 
di sposed of  at  t he Cont r act or  expense.

3. 7   UNDERWATER QUALI TY CONTROL ( UWQC)  REPORTS

a.   Cont r act or  i s r equi r ed t o pr ovi de phot ogr aphi c,  or  v i deo document at i on 
of  al l  under wat er  wor k as r equi r ed by cont r act  f or  accept ance by t he 
Cont r act i ng Of f i cer s Repr esent at i ve.

b.   I f  t hi r d par t y UWQC i s r equi r ed and i s not  bei ng per f or med by t he 
Cont r act or ' s di v i ng subcont r act or ,  t he Cont r act or  must  pr ovi de an UWQC 
Team at  t he wor k s i t e t o per f or m under wat er  sur vei l l ance and 
i nspect i on f or  t he Gover nment  of  cont r act ed r epai r s.  The UWQC Team 
di ver s must  have cur r ent  commer ci al  di ver ' s cr edent i al s,  wi t h a 
mi ni mum of  f i ve ( 5)  year s '  exper i ence wi t h under wat er  i nspect i on.

c.   The per sonnel  makeup of  t he UWQC t eam must  compl y wi t h al l  t he 
appl i cabl e saf et y r equi r ement s of  EM 385- 1- 1,  OSHA and l ocal  
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r equi r ement s f or  Cont r act  di v i ng oper at i ons.

d.   The UWQC l ead di ver  must  be t hor oughl y f ami l i ar  wi t h t he desi gn pl ans 
and speci f i cat i ons t o suf f i c i ent l y under st and t he engi neer i ng aspect s 
of  t he under wat er  const r uct i on and t o be abl e t o r ecogni ze and 
document  pot ent i al  pr obl em ar eas such as i mpr oper l y const r uct ed or  
def ect i ve ar eas.

e.   Pr ovi de al l  necessar y equi pment  t o conduct  sur vei l l ance and i nspect i on 
ser vi ces,  i ncl udi ng but  not  l i mi t ed t o di ver ' s equi pment ,  di ve boat ,  
communi cat i on equi pment ,  and phot ogr aphi c/ v i deo equi pment .

        - -  End of  Sect i on - -
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ITEM Pg. 
USACE               
REVIEW

1

2

3

4

5
6
7
8
9

10
11
12
13
14

15

16

17

18
19
20
21

7(b)

USACE REVIEWER: REVIEW DATE:

JAPAN ENGINEER DISTRICT DIVE SUBMITTAL REVIEW CHECKLIST 
SAFE PRACTICES MANUAL REVIEW

PRIME  CONTRACTOR PHONE:

SPM SUBMITTAL NO.:
SPM SUBMITTAL DATE:

PRIME CONTRACTOR ADDRESS:
PRIME CONTRACTOR NAME:

PROJECT NAME:
CONTRACT NO.:

4

3

2

Injured diver plan.

Description

Procedures for internal safety inspections (for example, frequency, 
checklists, etc.).

Injury or illness of surface crew with a diver in the water.
Diver loss of consciousness.
Diver blow up or rapid ascent.
Actions upon discovery of fire.

Equipment certifications, procedures, and inspection checklists.

Assignments and responsibilities of dive team members.

Dive safety procedures and checklists.

4(i)

DIVE  CONTRACTOR PHONE:
DIVE CONTRACTOR ADDRESS:
DIVE CONTRACTOR NAME:

EM 385-1-1          
Chapter 30-7.b

7(a)

7

6

5

4(j)

1

4(h)
4(g)
4(f)
4(e)
4(d)
4(c)
4(b)
4(a)

Lost diver plan (SCUBA operations only).
Action upon loss of communication.
Actions upon loss of gas supply.
Actions upon loss of vital support equipment.

Entrapped or fouled dive including fouled umbilical (suction and 
entanglement / debris).

Emergency procedures for fire, equipment failure, adverse 
weather conditions, and medical illness or injury specific for the 
following.

A sample of the diving log sheets to be used.
Standard Air Decompression Table.
Residual Nitrogen Timetables for Repetitive Air Dives.

No-Decompression Limits and Repetitive Group Designation for 
No-Decompression Air Dive Tables.

Appropriate U.S. Navy Diving Manual, SS512-AG-PRO-010 table(s), 
including as a minimum.

A complete copy of OSHA 29 CFR 1910 Subpart T, and a statement 
of employer's policy for ensuring compliance with the standard.

8
7(c)

If the checklist is not completely filled in by the Contractor, USACE may reject the dive package submittal and/or the review 
may be delayed. 
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SAFE PRACTICES MANUAL REVIEW CHECKLIST (CONTINUED)

22

23
24

Commets:
Outline of administrative and record-keeping procedures.

Outline of the fitness for duty, including medical, requirements for 
dive team members.

Sample of repetitive dive worksheets or equivalent (dive profile 
method) to be used.

11
10

9

If the checklist is not completely filled in by the Contractor, USACE may reject the dive package submittal and/or the review 
may be delayed.
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ITEM Pg. 
USACE               
REVIEW

1

2

3
4
5

6
7

8

9

10

11

12

13

14

15

13
Identification of topside assistance of support to the dive 
team ( for example, crane operator, lock operator, etc.).

14

Means of direct communication between the dive site and 
the DDC, Project Office, Lockmaster of USACE PM, and the 
COR (if applicable).

15

Description of the anticipated hazards of concerns and the 
control measures that will be implemented to control to an 
acceptable leave to include but not limited to the following:

10
Nature of work to be performed by the divers, including tools 
used and materials to be handled or installed.

11

Anticipated surface and underwater conditions, to include 
visibility, temperature, currents, etc., and as appropriate, thermal 
protection.

12

Maximun single dive bottom time for the planned depth of dive 
for each diver. Calculated altitude adjustments to dive tables for 
dives made at altitudes of 1000 feet (308 meters) or more above 
sea level.

7 Date(s), Time(s), Duration, and Location of Operation.

8
Diving mode used (SCUBA, SSA, ect.) including a description of 
back-up air supply as required.

9
Diving methodology (for example, mixed-gas, surface 
decompression using oxygen(SUR-D-O2)).

4 List of diving equipment to be used.
5 Type of diving platform to be used.

6
Detailed description of the mission. Identify if and how work will 
be divided into separate tasks of phases.

1 Date of dive plan submission.

2
Name and contact information for diving supervisor (DS) preparing 
the dive plan.

3
Names and duties of on-site dive team members, including dive 
supervisors.

PRIME  CONTRACTOR PHONE:

USACE REVIEWER: REVIEW DATE:

EM 385-1-1          
Chapter 30-7.c Description

DIVE CONTRACTOR NAME:
DIVE CONTRACTOR ADDRESS:
DIVE  CONTRACTOR PHONE:
PRIME CONTRACTOR NAME:
PRIME CONTRACTOR ADDRESS:

JAPAN ENGINEER DISTRICT DIVE SUBMITTAL REVIEW CHECKLIST 
DIVE OPERATIONS PLAN REVIEW

PROJECT NAME: DOP SUBMITTAL NO.:
CONTRACT NO.: DOP SUBMITTAL DATE:

If the checklist is not completely filled in by the Contractor, USACE may reject the dive package submittal and/or the review 
may be delayed.
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DIVE OPERATIONS PLAN REVIEW CHECKLIST (CONTINUED)

16

17

18

19

20

21

22

23

24
25

26
27

28
29
30

31

32

33

15(b-7) Hazardous water minimization and disposal.

15(c)

For diving operations involving surface decompressions with 
oxygen (SUR-D-O2) and/or 100% oxygen, the plan must include 
oxygen-specific decompression procedures and schedule.

16

Plans submitted for Contractor operations must also include the 
name of contractor (and diving subcontractor if applicable), 
contract number, and names and contact information for key 
personnel.

15(b-4) Sources of information used to determine water quality.

15(b-5)
Dive Station Decontamination Procedures for Divers and Topside 
Personnel.

15(b-6) Medical evaluation support and post dive monitoring.

15(b-1)
Types of contaminants and contaminated water categories (CAT 
1, 2, 3, 4).

15(b-2) Levels of protection and protective equipment required.

15(b-3)
Contaminated water diver and topside personnel training and 
qualifications.

15(a-6)

Procedures for emergency diver extraction or rescue due to 
pressure differential exposure, including standby diver 
deployment precautions. 

15(b)

For diving operations conducted in contaminated water, the plan 
must specifically address the areas below according to SS521-AJ-
PRO-010:

15(a-3)

Methods for checking pressure differential openting (for example, 
observing current/flow, remote testing of opening area with 
objects such as rope, sandbags, cinders).

15(a-4)

Route the dive will take from staging area to work area. Include 
specific mitigations designed to prevent diver and umbilical from 
running into uncontrolled pressure differential openings. 

15(a-5)
Procedures for immediate emergency pressure equalization or 
reduction, if possible.

15(a)

For diving operation conducted in areas where pressure 
differentials may exist, the plan must be developed in 
coordination with the facility operator and address the following.

15(a-1)
Identification of all potential exposure points (for example, gate 
sills, valve openings, holes).

15(a-2)

Means for identifying whether control structures and mechanisms 
are fully in place (for example, measurements of stop gates and 
openings, valve indicators).

Note

Include the following statement in the Dive Operations Plan: "If 
for any reason the dive plan is altered in mission, depth, 
personnel, or equipment, the DDC must be contacted in order to 
review and accept the alteration prior to actual opertion."

If the checklist is not completely filled in by the Contractor, USACE may reject the dive package submittal and/or the review 
may be delayed.
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ITEM Pg. 
USACE               
REVIEW

1

2

3

4

5

6
Comments:

5

Procedures and phone numbers of other means of 
communications to activate emergency services at the facility 
where the work is being performed. 

6

Diver rescue procedures conducted by dive team, including 
responsibilites of team members, best location(s) where injured 
divers may be removed from the water, and best location(s) for 
performing first aid and stabilization prior to emergency medical 
support arrival.

2

Location, directions to, and phone number(s) of nearest 
hospital(s) or available physicians capable of treating dive injuries.

3
Location and phone number of nearest USCG Rescue Coordination 
Center, where appropriate.

4
Emergency victim transport procedures including phone numbers 
of appropriate emergency transport services.

USACE REVIEWER: REVIEW DATE:

EM 385-1-1          
Chapter 30-7.d Description

1

Location and phone number of nearest operational recompression 
chamber, if not located at the dive site, and the Divers Alert 
Network (DAN) emergency hotline number (919-684-9111). 

JAPAN ENGINEER DISTRICT DIVE SUBMITTAL REVIEW CHECKLIST 
EMERGENCY MANAGEMENT PLAN REVIEW

PROJECT NAME: EMP SUBMITTAL NO.:
CONTRACT NO.: EMP SUBMITTAL DATE:
DIVE CONTRACTOR NAME:
DIVE CONTRACTOR ADDRESS:
DIVE  CONTRACTOR PHONE:
PRIME CONTRACTOR NAME:
PRIME CONTRACTOR ADDRESS:
PRIME  CONTRACTOR PHONE:

If the checklist is not completely filled in by the Contractor, USACE may reject the dive package submittal and/or the review 
may be delayed.
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ITEM Pg. 
USACE               
REVIEW

1

2
3

4

5

6
7

8

d.(4) AHAs must include the following:

d.(4)(a)

Identify the activity/task/DFOW name, contractor name contact 
number, project location, date of AHA development, name and 
title of AHA preparer, and name and title of AHA acceptance 
authority. 

d.(1)

AHA s must be prepared and documented for all field, laboratory, 
industrial, and maintencance activities performed. Before 
beginning each work activity, task, or DFOW, an initial AHA must 
be prepared to ensure minimum safety requirements are 
adequately addressed.

d.(2)

AHAs must be provided to and reviewed by all involved employees 
prior to starting the task. Each employee must document their 
review with a signature on the AHA or an additional signature 
sheet. Provide coopies of signed AHAs to the KO or COR upon 
request.

d.(3)

AHAs must be readily available onsite (for example, office trailer) 
and accessible onsite by all employees for a period of 12 months, 
or for contracted work, the length of the contract. Workers/crews 
must have in their possession the current AHA that reflects 
current onsite conditions, personnel, equipment, control 
measures, etc. while the work is being performed. 

Chapter 30-6

Develop AHAs according to paragraphs 1-6 or 2-6 as applicable. 
When diving opertions require the control of hazardous energy 
see paragraph 12-6.

Chapter 2-6

The requirements of this chapter apply to all AHAs required by this 
manual. Specific AHA requirements are identified in paragraph 6 
of each chapter in this manual.

d. AHA Minimum Requirements.

PRIME  CONTRACTOR PHONE:

USACE REVIEWER: REVIEW DATE:

EM 385-1-1 Description

DIVE CONTRACTOR NAME:
DIVE CONTRACTOR ADDRESS:
DIVE  CONTRACTOR PHONE:
PRIME CONTRACTOR NAME:
PRIME CONTRACTOR ADDRESS:

JAPAN ENGINEER DISTRICT DIVE SUBMITTAL REVIEW CHECKLIST 
ACTIVITY HAZARDS ANALYSIS (AHA) REVIEW

PROJECT NAME: SUBMITTAL NO.:
CONTRACT NO.: SUBMITTAL DATE:

If the checklist is not completely filled in by the Contractor, USACE may reject the dive package submittal and/or the review 
may be delayed.
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SEPTEMBER 2024 JES 1.6

ATTACHMENT 01 11 30.00 25-A  Page 6



ACTIVITY HAZARDS ANALYSIS (AHA) REVIEW (CONTINUED)

9
10

11

12

13

14

15

16

17

18

19 Chapter 12-7.a.

When a contractor SSECP is required for work on or near any 
system that produces, uses, or stores hazardous energy, the SSECP 
must be site-specific and developed according to figure 12-1 and 
ANSI Z244.4, and when electricty is a potential energy source, the 
plan must also include the required elements of NFPA 70E. The 
plan must clearly and specifically outline the scope, purpose, 
authorization, role and responsibilities, and techniques to be used.

Chapter 12-6.a

When the activity requires the control of hazardous energy, a HIP
for the activity being performed must be attached to and 
referenced in the AHA. An AHA by itself will not be considered a 
HIP. For AHAs that have been previously accepted by the KO or 
COR, the HIP alone must be submitted for review.

b.

When preparing the AHA, the HIP must also be reviewed by an 
Authorized Individual to ensure it is still valid and that there have 
been no changes in the configuration that would require a change 
to the HIP.

c.
The AHA and the HIP must be provided to and accepted by the KO 
or COR prior ro performing these activities. 

d.(4)(f)
Assign an overall RAC to the AHA. The overall RAC must not be 
lower than the highest job step RAC on the AHA.

d.(4)(g) 

Identify the equipment needed, traininmg requirements needed 
of involved personnel, and any inpsection requirements necessary 
for the activity/task/DFOW. Employer will designate, in writing 
(for example, certification, company letter) any required CP(s) and 
QP(s) by name for a particular activity (for example, excavation, 
confined space, scaffolding, fall protection, lead removal, asbestos 
abatement, other activities as specified by OSHA and this manual), 
and provided proof of competency/qualification.

d.(4)(h)

Risk acceptance according to paragraph 2-6.b. Activities that 
require an AHA must not begin until the AHA with RAC has been 
reviewed and accepted by the proper acceptance authority.

d.(4)(c) List all potential hazards associated with each specific job step.

d.(4)(d)

List all controls required to mitigate hazards according to 
paragraph 2-6.a. If one layer of control cannot fully eliminate or 
reduce hazards to an acceptable level, put additional controls in 
place to reduce risk to an acceptable level (that is, low or medium 
where possible).

d.(4)(e)
Assign a RAC to each job step to identify the residual risk that 
remains after controls have been applied.

d.(4)(b)

Define the steps to be performed for the activity/task/DFOW and 
the work sequences (for example, how the part will be installed or 
removed, anticipated voltages, quanties of chemical utilized, 
equipment utilized to accomplish the task, heights being 
accessded or trenched).

If the checklist is not completely filled in by the Contractor, USACE may reject the dive package submittal and/or the review 
may be delayed.

JAPAN EDITED SPECIFICATIONS 
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CPR First Aid
Emer.

O2

Page # Page # Page # Date USACE
Review

Page# USACE
Review

Page # USACE
Review

1

2

3

4

5

6

16-3-i

JAPAN ENGINEERING DISTRICT DIVE SUBMITTAL REVIEW CHECKLIST 
DIVE PERSONNEL QUALIFICATIONS REVIEW

CONTRACT NO.:

385-1-1 References 30-3 with parts a, b, c 30-3-d. and special note -  Little Rock
District Requirement - O2

certifications will be refreshed every 2 yrs even if no
expiration date is listed.

30-3-e.(3) 30-8-a.(23)(d)

Item Name Role

Dive Training and Experience Emergency Treatment Certifications

Comp. 
Date

Comp. 
Date

Comp.    
Date

Rigger cert. exp.  meets 
requirements in Chapter 15-

3")
Signal Person QualificationsCommercial Dive 

School Diploma 
or Cert

Diving 
Exp.(=<12 
months in 
position)

4 Similar
Dives, 1 in last  
months, Dive 
Logs

USACE
Review

USACE
Review

Dive Physical Date signed 
and signature stamped by  D 

or DO)

REVIEW DATE:

PROJECT NAME:

PRIME CONTRACTOR PHONE:
PRIME CONTRACTOR ADDRESS:
PRIME CONTRACTOR NAME:
DIVE CONTRACTOR PHONE:
DIVE CONTRACTOR ADDRESS:
DIVE CONTRACTOR NAME:

SUBMITTAL DATE:
SUBMITTAL NO.:

USACE REVIEWER:

If the checklist is not completely filled in by the Contractor, USACE may reject the dive package submittal and/or the review may be delayed.

JAPAN EDITED SPECIFICATIONS 
SEPTEMBER 2024 JES 1.6
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DIVE PERSONNEL QUALIFICATIONS REVIEW(CONTINUED)

7

8

9

10

11

12

13

14

15

Comments:

If the checklist is not completely filled in by the Contractor, USACE may reject the dive package submittal and/or the review may be delayed.

JAPAN EDITED SPECIFICATIONS 
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SECTI ON 01 20 00

PRI CE AND PAYMENT PROCEDURES

PART 1   GENERAL

1. 1   GENERAL

Payment  i t ems f or  t he wor k of  t hi s Cont r act  f or  whi ch payment s shal l  be 
made ar e l i s t ed i n t he CONTRACT LI NE I TEM NUMBER ( CLI N)  SCHEDULE and 
descr i bed bel ow.   Al l  cost s f or  i t ems of  wor k,  whi ch ar e not  speci f i cal l y 
ment i oned t o be i ncl uded i n a par t i cul ar  j ob or  uni t  pr i ce payment  i t em,  
ar e i ncl uded i n t he l i s t ed j ob i t em most  c l osel y associ at ed wi t h t he wor k 
i nvol ved.   The pr i ce and payment  made f or  each i t em l i st ed const i t ut es 
f ul l  compensat i on f or  f ur ni shi ng al l  pl ant ,  l abor ,  mat er i al s,  and 
equi pment ,  and per f or mi ng any associ at ed Cont r act or  qual i t y cont r ol ,  
envi r onment al  pr ot ect i on,  meet i ng saf et y r equi r ement s,  t est s and r epor t s,  
t opogr aphi c sur veys,  cost  of  bond pr emi ums,  and f or  per f or mi ng al l  wor k 
r equi r ed by dr awi ngs and speci f i cat i ons f or  whi ch separ at e payment  i s not  
ot her wi se pr ovi ded.   Wor k pai d f or  under  one i t em shal l  not  be pai d f or  
under  any ot her  i t em.   No separ at e payment  shal l  be made f or  t he wor k,  
ser vi ces,  or  oper at i ons r equi r ed by t he Cont r act or ,  as speci f i ed i n 
DI VI SI ON 01,  GENERAL REQUI REMENTS,  t o compl et e t he pr oj ect  i n accor dance 
wi t h t hese speci f i cat i ons;  al l  cost s t her eof  shal l  be consi der ed as 
i nci dent al  t o t he wor k.

1. 2   Submi t t al s

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
DESI GN- BI D- BUI LD: submi t t al s not  havei ng a " G"  desi gnat i on ar e f or  
i nf or mat i on onl y;  DESI GN- BUI LD:  submi t t al s not  havi ng a " G"  desi gnat i on 
ar e f or  Cont r act or  Qual i t y Cont r ol  or  Desi gner  of  Recor d apppr oval .  Submi t  
t he f ol l owi ng i n accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:  

SD- 07 Cer t i f i cat es

Bi l l  Of  Ladi ng;  G

1. 3   LI NE I TEMS

1. 3. 1   CLI N 0001,  Const r uct i on of  Pr i mar y Faci l i t y

1. 3. 1. 1   Payment

Payment  shal l  be made at  t he Cont r act  j ob pr i ce f or  CLI N 0001 
" Const r uct i on of  Pr i mar y Faci l i t y"  f or  wor k compl et ed i ncl udi ng,  but  not  
l i mi t ed t o [ ] .  Payment  f or  wor k compl et ed shal l  const i t ut e f ul l  
compensat i on of  CLI N 0001,  compl et e.

1. 3. 1. 2   Uni t  of  Measur e

Uni t  of  measur e:   j ob.
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1. 3. 2   CLI N 0002,  Const r uct i on of  Suppor t i ng Faci l i t i es,  1. 5 met er s out si de 
of  Bui l di ngs

1. 3. 2. 1   Payment

Payment  shal l  be made at  t he Cont r act  j ob pr i ce f or  CLI N 0002 
" Const r uct i on of  Suppor t i ng Faci l i t i es,  1. 5 met er s out si de of  bui l di ngs"  
f or  wor k compl et ed i ncl udi ng,  but  not  l i mi t ed t o,  const r uct i on of  
Suppor t i ng Faci l i t i es i ncl udi ng speci al  const r uct i on f eat ur es [ Pi l e 
Foundat i ons] ,  canopi es,  el ect r i cal  ut i l i t i es,  communi cat i on ut i l i t i es,  
wat er / sewer / ut i l i t i es,  s i t e pr epar at i on,  r oads,  s i dewal ks and par ki ng,  
s i t e i mpr ovement s,  AT/ FP,  demol i t i on,  l ow i mpact  devel opment ,  and 
envi r onment al  mi t i gat i on as shown on t he dr awi ngs and speci f i cat i ons 1. 5 
met er  out si de of  bui l di ngs,  compl et e.  Payment  f or  wor k compl et ed shal l  
const i t ut e f ul l  compensat i on of  CLI N 0002,  compl et e.

1. 3. 2. 2   Uni t  of  Measur e

Uni t  of  measur e:   j ob.

1. 3. 3   CLI N 0003,  Excavat i on

1. 3. 3. 1   Payment

Payment  wi l l  be made f or  cost s associ at ed wi t h excavat i on f or  t he channel  
and f or  t he st r uct ur e,  whi ch i ncl udes per f or mi ng r equi r ed excavat i on and 
ot her  oper at i ons i nci dent al  t her et o,  Cont r act or - f ur ni shed di sposal  ar ea( s)  
and di sposi t i on of  excess excavat ed mat er i al  and unsui t abl e and f r ozen 
mat er i al s.

1. 3. 3. 2   Measur ement

The t ot al  quant i t y of  excavat ed mat er i al  f or  whi ch payment  wi l l  be made 
wi l l  be t he t heor et i cal  quant i t y bet ween t he gr ound sur f ace as det er mi ned 
by a sur vey and t he gr ade and sl ope of  t he t heor et i cal  cr oss sect i ons 
i ndi cat ed.   No al l owance wi l l  be made f or  over dept h excavat i on or  f or  t he 
r emoval  of  any mat er i al  out s i de t he r equi r ed sl ope l i nes unl ess aut hor i zed.

1. 3. 3. 3   Uni t  of  Measur e

Uni t  of  measur e:   cubi c yar d ( CY) .

PART 2   PRODUCTS ( NOT USED)

PART 3   EXECUTI ON

3. 1   PROGRESS PAYMENT I NVOI CE

Request s f or  payment  shal l  be submi t t ed i n accor dance wi t h Feder al
Acqui s i t i on Regul at i ons ( FAR)  Subpar t  32. 9,  ent i t l ed " PROMPT PAYMENT" ,  and
Par agr aphs 52. 232- 5 and 52. 232- 27,  ent i t l ed " Payment s Under  Fi xed- Pr i ce
Const r uct i on Cont r act s" ,  and " Pr ompt  Payment  f or  Const r uct i on Cont r act s" ,
r espect i vel y.   I n addi t i on each r equest  shal l  be submi t t ed i n t he number  of
copi es and t o t he desi gnat ed bi l l i ng of f i ce as shown i n t he Cont r act .

When submi t t i ng payment  r equest s,  t he Cont r act or  shal l  compl et e Bl ocks 1
t hr ough 12 of  t he " PROGRESS PAYMENT I NVOI CE"  For m as di r ect ed by t he
Cont r act i ng Of f i cer  ( pr ovi ded i n RMS CM) .   The compl et ed f or m shal l  t hen
become t he cover  document  t o whi ch al l  ot her  suppor t  dat a shal l  be 
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at t ached.

One addi t i onal  copy of  t he ent i r e r equest  f or  payment ,  t o i ncl ude t he
" PROGRESS PAYMENT I NVOI CE"  cover  document ,  shal l  be f or war ded t o a separ at e
addr ess as desi gnat ed by t he Cont r act i ng Of f i cer .

The Cont r act or  shal l  submi t  wi t h each pay r equest ,  a l i s t  of  subcont r act or s
t hat  have wor ked dur i ng t hat  pay per i od.   The l i s t i ng shal l  be br oken down
i nt o weeks,  i dent i f y i ng each subcont r act or  t hat  has wor ked dur i ng a
par t i cul ar  week,  and i ndi cat e t he t ot al  number  of  empl oyees t hat  have
wor ked on si t e f or  each subcont r act or  f or  each week.   The pr i me Cont r act or
shal l  al so i ndi cat e t he t ot al  number  of  empl oyees f or  i t s on si t e st af f  f or
each week.

For mal  i nvoi ces shal l  be submi t t ed ever y mont h bet ween t he f i r st  and t he 
t ent h of  t he mont h.  Any i nvoi ce r ecei ved af t er  t he t ent h wi l l  be 
consi der ed as not  meet i ng t he cont r act  r equi r ement s and r ej ect ed.  I t  may 
be r esubmi t t ed on t he f i r st  of  t he f ol l owi ng mont h.

3. 2   TRANSPORTATI ON OF SUPPLI ES BY SEA,  BI LL OF LADI NG

The Cont r act or  shal l ,  wi t hi n 30 days af t er  each shi pment  cover ed by Def ense
Feder al  Acqui s i t i on Regul at i on ( DFAR)  Subpar t  252. 247- 7023,  pr ovi de t he
Cont r act i ng Of f i cer  and t he Mar i t i me Admi ni st r at i on ( MARAD)  one copy of  t he
r at ed on boar d vessel  oper at i ng car r i er ' s ocean Bi l l  of  Ladi ng.  See DFAR
252. 247- 7023 f or  i nf or mat i on r equi r ed i n t he bi l l  of  l adi ng.  MARAD cont act  
i nf or mat i on:  usar my. scot t . sddc. mbx. g3- f f w- t eam@mai l . mi l  and 
msc. n101. f f w@navy. mi l .

The Cont r act or  shal l  use U. S. - f l ag vessel s when t r anspor t i ng any suppl i es 
by sea under  t hi s cont r act .   I f  U. S. - f l ag vessel s ar e not  avai l abl e,  t he 
Cont r act or  may submi t  a r equest  f or  use of  f or ei gn- f l ag vessel s i n wr i t i ng 
t o t he Cont r act i ng Of f i cer  at  l east  45 days pr i or  t o t he sai l i ng dat e 
necessar y t o meet  i t s del i ver y schedul es.  Ref er  t o DFAR 252. 247- 7023 f or  
r equi r ed document at i on when maki ng t hi s r equest .   The Cont r act i ng Of f i cer  
wi l l  pr ocess r equest s submi t t ed as expedi t i ousl y as possi bl e,  but  t he 
Cont r act i ng Of f i cer ' s f ai l ur e t o gr ant  appr oval s t o meet  t he shi pper ' s 
sai l i ng dat e wi l l  not  of  i t sel f  const i t ut e a compensabl e del ay.   Fai l ur e 
t o get  appr oval  pr i or  t o t he use of  f or ei gn- f l ag vessel s may r esul t  i n 
monet ar y penal t y.

3. 3   CONTRACT COST BREAKDOWN

The Cont r act or  must  f ur ni sh wi t hi n 30 days af t er  t he dat e of  Not i ce t o 
Pr oceed,  and pr i or  t o t he submi ssi on of  i t s  f i r st  par t i al  payment  
est i mat e,  a br eakdown of  i t s  s i ngl e j ob pay i t em or  i t ems whi ch wi l l  be 
r evi ewed by t he Cont r act i ng Of f i cer  as t o pr opr i et y of  di st r i but i on of  t he 
t ot al  cost  t o t he var i ous account s.   Any unbal anced i t ems as bet ween ear l y 
and l at e payment  i t ems or  ot her  di scr epanci es wi l l  be r evi sed by t he 
Cont r act i ng Of f i cer  t o agr ee wi t h a r easonabl e cost  of  t he wor k i ncl uded 
i n t he var i ous i t ems.   Thi s cont r act  cost  br eakdown wi l l  t hen be ut i l i zed 
as t he basi s f or  pr ogr ess payment s t o t he Cont r act or .

3. 4   CONTRACT ADMI NI STRATI ON

3. 4. 1   Cont r act i ng Of f i cer  ( KO)

Thi s Cont r act  shal l  be admi ni st er ed by a Cont r act i ng Of f i cer  ( KO)  assi gned 
t o t he U. S.  Ar my Cor ps of  Engi neer s,  Japan Engi neer  Di st r i ct ,  APO AP 
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96338- 5010.

3. 4. 2   Admi ni st r at i ve Cont r act i ng Of f i cer  ( ACO)

I n accor dance wi t h t he USACE Acqui s i t i on I nst r uct i on ( UAI )  5101. 603- 3- 100,
Appoi nt ment ,  Admi ni st r at i ve Cont r act i ng Of f i cer ( s)  ( ACO' s)  may be del egat ed
a par t  of  t he Cont r act i ng Of f i cer ' s aut hor i t y t o modi f y t hi s Cont r act  and
per f or m Cont r act  admi ni st r at i on f unct i ons under  Feder al  Acqui s i t i on
Regul at i on ( FAR)  Sect i on 42. 302,  subj ect  t o t he aut hor i t y and l i mi t at i ons
set  f or t h i n t he appoi nt ment  and del egat i on l et t er .

3. 4. 3   Cont r act i ng Of f i cer ' s Repr esent at i ve ( COR)

The Cont r act i ng Of f i cer  may desi gnat e one or  mor e i ndi v i dual s as hi s/ her  
aut hor i zed r epr esent at i ves i n admi ni st er i ng t hi s Cont r act .   Ref er  t o t he 
c l ause i n Sect i on 00 70 00 CONDI TI ONS OF THE CONTRACT ent i t l ed CONTRACTI NG 
OFFI CER' S REPRESENTATI VE ( DFARS 252. 201- 7000)  f or  t he def i ni t i on and 
l i mi t ed aut hor i t y of  CORs.

3. 5   DESI GNATED BI LLI NG OFFI CE

The desi gnat ed bi l l i ng of f i ce f or  t hi s Cont r act  i s :

            Resi dent  Engi neer ,  Zuker an Resi dent  Of f i ce
            U. S.  Ar my Cor ps of  Engi neer s,  Japan Engi neer  Di st r i ct
            Uni t  35132 
            APO AP 96376- 5132
The desi gnat ed bi l l i ng of f i ce f or  t hi s Cont r act  i s :

            Resi dent  Engi neer ,  Yokosuka Resi dent  Of f i ce
            U. S.  Ar my Cor ps of  Engi neer s,  Japan Engi neer  Di st r i ct
            PSC 473,  Box 1571
            FPO AP 96349- 0016

            USAED- J
            Box 1571,  Bl dg.  4328,  3F
            Yokosuka Naval  Base
            2381 Tomar i - Cho
            Yokosuka- Ci t y,  Kanagawa
            238- 0001 JAPAN
The desi gnat ed bi l l i ng of f i ce f or  t hi s Cont r act  i s :   
            I wakuni  Resi dent  Of f i ce
            U. S.  Ar my Cor ps of  Engi neer s,  Japan Engi neer  Di st r i ct
            PSC 561,  Box 1860
            FPO AP 96310- 0019

            USAED- J
            Bl dg.  53
            MCAS I wakuni
            Mi sumi - Cho
            I wakuni - Ci t y,  Yamaguchi
            740- 0025 JAPAN
The desi gnat ed bi l l i ng of f i ce f or  t hi s Cont r act  i s :
            Kanagawa Resi dent  Of f i ce
            U. S.  Ar my Cor ps of  Engi neer s,  Japan Engi neer  Di st r i ct
            Uni t  45010
            APO AP 96343- 5010
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            USAED- J
            Bl dg.  250
            Camp Zama
            Zama- Ci t y,  Kanagawa
            252- 8511 JAPAN
The desi gnat ed bi l l i ng of f i ce f or  t hi s Cont r act  i s :
            Mi sawa Resi dent  Of f i ce
            U. S.  Ar my Cor ps of  Engi neer s,  Japan Engi neer  Di st r i ct
            Uni t  5254
            APO AP 96319- 5254

            USAED- J
            Bl dg.  793
            Mi sawa Ai r  Base
            64 Hi r ahat a
            Mi sawa- Ci t y,  Aomor i
            033- 0012 JAPAN
The desi gnat ed bi l l i ng of f i ce f or  t hi s Cont r act  i s :
            Sasebo Resi dent  Of f i ce
            U. S.  Ar my Cor ps of  Engi neer s,  Japan Engi neer  Di st r i ct
            PSC 476,  Box 83
            FPO AP 96322- 0001

            USAED- J
            Bl dg.  200,  Rm.  212
            Sasebo Naval  Base
            Hi r ase- Cho
            Sasebo Ci t y,  Nagasaki
            857- 0056 JAPAN
The desi gnat ed bi l l i ng of f i ce f or  t hi s Cont r act  i s :
            Yokot a Resi dent  Of f i ce
            U. S.  Ar my Cor ps of  Engi neer s,  Japan Engi neer  Di st r i ct
            Uni t  5101
            APO AP  96328- 5101

            USAED- J
            Uni t  5101,  Bl dg 445
            Yokot a Ai r  Base
            Fussa- Ci t y,  Tokyo
            197- 0001 JAPAN

    - -  End of  Sect i on - -
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SECTI ON 01 32 01. 00 10

PROJECT SCHEDULE
08/ 23

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

AACE I NTERNATI ONAL ( AACE)

AACE 29R- 03 ( 2011)  For ensi c Schedul e Anal ysi s

AACE 52R- 06 ( 2006)  Ti me I mpact  Anal ysi s -  As Appl i ed 
i n Const r uct i on

AACE 84R- 13 ( 2015)  Pl anni ng and Account i ng f or  Adver se 
Weat her

AMERI CAN SOCI ETY OF CI VI L ENGI NEERS ( ASCE)

ASCE 67- 17 ( 2017)  Schedul e Del ay Anal ysi s

U. S.  ARMY CORPS OF ENGI NEERS ( USACE)

ER 1- 1- 11 ( 2017)  Admi ni st r at i on - -  Pr oj ect  Schedul es

1. 2   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  or  " S"  
c l assi f i cat i on.   Submi t t al s not  havi ng a " G"  or  " S"  c l assi f i cat i on ar e 
[ f or  Cont r act or  Qual i t y Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When 
used,  a code f ol l owi ng t he " G"  c l assi f i cat i on i dent i f i es t he of f i ce t hat  
wi l l  r evi ew t he submi t t al  f or  t he Gover nment . ]   Submi t  t he f ol l owi ng i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 01 Pr econst r uct i on Submi t t al s

Pr oj ect  Schedul er  Qual i f i cat i ons;  G[ ,  [ _____] ]

Pr el i mi nar y Pr oj ect  Schedul e;  G[ ,  [ _____] ]

I ni t i al  Pr oj ect  Schedul e;  G[ ,  [ _____] ]

Per i odi c Schedul e Updat e;  G[ ,  [ _____] ]

1. 3   PROJECT SCHEDULER QUALI FI CATI ONS

Desi gnat e an aut hor i zed r epr esent at i ve t o be r esponsi bl e f or  t he 
pr epar at i on of  t he schedul e and al l  r equi r ed updat i ng and pr oduct i on of  
r epor t s.   The Desi gnat ed Pr oj ect  Schedul er  must  have pr epar ed and 
mai nt ai ned at  l east  t hr ee pr evi ous const r uct i on schedul es f or  pr oj ect s of  
s i mi l ar  s i ze and compl exi t y t o t hi s cont r act ,  usi ng Pr i maver a P6.   
Repr esent at i ve must  have a compr ehensi ve knowl edge of  CPM schedul i ng 
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pr i nci pl es and appl i cat i on.

PART 2   PRODUCTS

2. 1   SOFTWARE

The schedul i ng sof t war e ut i l i zed t o pr oduce and updat e t he schedul es 
r equi r ed her ei n must  be capabl e of  meet i ng al l  r equi r ement s of  t hi s 
speci f i cat i on.

2. 1. 1   Gover nment  Def aul t  Sof t war e

The Gover nment  uses Pr i maver a P6.   Ensur e expor t ed schedul e f i l es ar e 
compat i bl e wi t h t he ver si on of  P6 used by t he Gover nment .   

2. 1. 2   Cont r act or  Sof t war e

Schedul i ng sof t war e used by t he cont r act or  must  be commer ci al l y avai l abl e 
f r om t he sof t war e vendor  f or  pur chase wi t h vendor  sof t war e suppor t  
agr eement s avai l abl e.   The sof t war e r out i ne used t o cr eat e t he r equi r ed 
sdef  f i l e must  be cr eat ed and suppor t ed by t he sof t war e manuf act ur er .

2. 1. 2. 1   Pr i maver a

I f  Pr i maver a P6 i s sel ect ed f or  use,  pr ovi de t he " xer "  expor t  f i l e i n a 
ver si on of  P6 i mpor t abl e by t he Gover nment  syst em.   Ver i f y at  t he SEKO 
meet i ng whi ch ver si on of  P6 i s i n use by t he Gover nment .   Expor t  t he 
schedul e i n a ver si on of  P6 no newer  t han t hat  used by t he Gover nment .

2. 1. 2. 2   Ot her  Than Pr i maver a

I f  t he Cont r act or  chooses sof t war e ot her  t han Pr i maver a P6,  t hat  i s  
compl i ant  wi t h t hi s speci f i cat i on,  pr ovi de f or  t he Gover nment ' s use t wo 
l i censes,  t wo comput er s,  and t r ai ni ng f or  t wo Gover nment  empl oyees i n t he 
use of  t he sof t war e.   These comput er s wi l l  be st and- al one and not  
connect ed t o Gover nment  net wor k.   Comput er s and l i censes wi l l  be r et ur ned 
at  pr oj ect  compl et i on.

PART 3   EXECUTI ON

3. 1   GENERAL REQUI REMENTS

Pr epar e f or  appr oval  a Pr oj ect  Schedul e,  as speci f i ed her ei n,  pur suant  t o 
FAR Cl ause 52. 236- 15 Schedul es f or  Const r uct i on Cont r act s.   Show i n t he 
schedul e t he pr oposed sequence t o per f or m t he wor k and dat es cont empl at ed 
f or  st ar t i ng and compl et i ng al l  schedul e act i v i t i es.   The schedul i ng of  
t he ent i r e pr oj ect  i s  r equi r ed.   The schedul i ng of  desi gn and const r uct i on 
i s t he r esponsi bi l i t y  of  t he Cont r act or .   Cont r act or  management  per sonnel  
must  act i vel y par t i c i pat e i n i t s devel opment .   Desi gner s,  Subcont r act or s,  
and suppl i er s wor ki ng on t he pr oj ect  must  al so cont r i but e i n devel opi ng 
and mai nt ai ni ng an accur at e Pr oj ect  Schedul e.   Pr ovi de a schedul e t hat  i s  
a f or war d pl anni ng as wel l  as a pr oj ect  moni t or i ng t ool .   Use t he Cr i t i cal  
Pat h Met hod ( CPM)  of  net wor k cal cul at i on t o gener at e al l  Pr oj ect  
Schedul es.   Pr epar e each Pr oj ect  Schedul e usi ng t he Pr ecedence Di agr am 
Met hod ( PDM) .

3. 1. 1   Schedul i ng Expect at i ons Ki ckof f  Meet i ng( SEKO)

I n conj unct i on wi t h t he post  awar d conf er ence or  pr e const r uct i on 

SECTI ON 01 32 01. 00 10  Page 2



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

conf er ence t he Gover nment  and t he Cont r act or  wi l l  hol d a separ at e and 
di st i nct  Schedul i ng Expect at i ons Ki ckof f  Meet i ng( SEKO) .   The i nt ent  of  
t hi s meet i ng i s f or  t he Gover nment  t o r evi ew wi t h t he cont r act or  t he 
r equi r ement s of  t he schedul i ng speci f i cat i on,  communi cat e t he Gover nment ’ s 
expect at i ons r egar di ng schedul e devel opment  and management ,  and answer  any 
quest i ons t he Cont r act or  may have r egar di ng t he schedul e r equi r ement s.

3. 2   BASI S FOR PAYMENT AND COST LOADI NG

The schedul e i s t he basi s f or  det er mi ni ng cont r act  ear ni ngs dur i ng each 
updat e per i od and t her ef or e t he amount  of  each pr ogr ess payment .   The 
aggr egat e val ue of  al l  act i v i t i es coded t o a cont r act  CLI N must  equal  t he 
val ue of  t he CLI N.   Mat ch t he pr ogr ess payment  " Pay Per i od Thr u"  dat e i n 
RMS t o t he schedul e dat a dat e.

3. 2. 1   Act i v i t y Cost  Loadi ng

Act i v i t y cost  l oadi ng must  be r easonabl e and wi t hout  f r ont - end l oadi ng.   
Act i v i t i es wi t h a negat i ve cost  l oadi ng i s not  al l owed.   Pr ovi de 
addi t i onal  document at i on t o demonst r at e r easonabl eness i f  r equest ed by t he 
Cont r act i ng Of f i cer .

3. 2. 2   Wi t hhol di ngs /  Payment  Rej ect i on

Fai l ur e t o meet  t he r equi r ement s of  t hi s speci f i cat i on may r esul t  i n t he 
di sappr oval  of  t he pr el i mi nar y,  i ni t i al ,  or  per i odi c schedul e updat es and 
subsequent  r ej ect i on of  payment  r equest s unt i l  compl i ance i s met .    

I n t he event  t hat  t he Cont r act i ng Of f i cer  di r ect s schedul e r evi s i ons and 
t hose r evi s i ons have not  been i ncl uded i n subsequent  Pr oj ect  Schedul e 
r evi s i ons or  updat es,  t he Cont r act i ng Of f i cer  may wi t hhol d 10 per cent  of  
pay r equest  amount  f r om each payment  per i od unt i l  such r evi s i ons t o t he 
pr oj ect  schedul e have been made.

3. 3   PROJECT SCHEDULE DETAI LED REQUI REMENTS 

3. 3. 1   Level  of  Det ai l  Requi r ed

Devel op t he Pr oj ect  Schedul e t o t he appr opr i at e l evel  of  det ai l  t o addr ess 
maj or  mi l est ones and t o al l ow f or  sat i sf act or y pr oj ect  pl anni ng and 
execut i on.   Fai l ur e t o devel op t he Pr oj ect  Schedul e t o an appr opr i at e 
l evel  of  det ai l  wi l l  r esul t  i n i t s di sappr oval .   The Cont r act i ng Of f i cer  
wi l l  consi der ,  but  i s  not  l i mi t ed t o,  t he f ol l owi ng char act er i st i cs and 
r equi r ement s t o det er mi ne appr opr i at e l evel  of  det ai l :

3. 3. 2   Act i v i t y Dur at i ons

Reasonabl e act i v i t y dur at i ons ar e t hose t hat  al l ow t he pr ogr ess
of  ongoi ng act i v i t i es t o be accur at el y det er mi ned bet ween updat e per i ods.   
Non- pr ocur ement  act i v i t i es Or i gi nal  Dur at i ons ( OD)  ar e not  t o exceed 20 
wor kdays or  30 cal endar  days.

3. 3. 3   Desi gn and Per mi t  Act i v i t i es

I ncl ude desi gn and per mi t  act i v i t i es wi t h t he necessar y conf er ences and 
f ol l ow- up act i ons and desi gn package submi ssi on dat es.   I ncl ude t he desi gn 
schedul e i n t he pr oj ect  schedul e,  showi ng t he sequence of  event s i nvol ved 
i n car r y i ng out  t he pr oj ect  desi gn t asks wi t hi n t he speci f i c  cont r act  
per i od.   Pr ovi de a det ai l ed l evel  of  schedul i ng suf f i c i ent  t o i dent i f y al l  
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maj or  desi gn t asks,  i ncl udi ng t hose t hat  cont r ol  t he f l ow of  wor k.   Al so 
i ncl ude r evi ew and cor r ect i on per i ods associ at ed wi t h each i t em.

3. 3. 4   Pr ocur ement  Act i v i t i es

I ncl ude i n t he schedul e act i v i t i es associ at ed wi t h t he cr i t i cal  submi t t al s 
and t hei r  appr oval s,  pr ocur ement ,  f abr i cat i on,  and del i ver y of  l ong l ead 
mat er i al s,  equi pment ,  f abr i cat ed assembl i es,  and suppl i es.   Long l ead 
pr ocur ement  act i v i t i es ar e t hose wi t h an ant i c i pat ed pr ocur ement  sequence 
of  over  90 cal endar  days.

3. 3. 5   Mandat or y Act i v i t i es

I ncl ude t he f ol l owi ng act i v i t i es i n t he i ni t i al  pr oj ect  schedul e and al l  
updat es.  

a.   Submi ssi on,  r evi ew and accept ance of  SD- 01 Pr econst r uct i on Submi t t al s 
( i ndi v i dual  act i v i t y f or  each) .

b.   Submi ssi on,  r evi ew and accept ance of  f eat ur es r equi r i ng desi gn 
compl et i on Submi ssi on,  r evi ew and accept ance of  desi gn packages.

c.   Submi ssi on of  mechani cal / el ect r i cal / i nf or mat i on syst ems l ayout  
dr awi ngs.  

d.   Submi ssi on and appr oval  of  O & M manual s.  

e.   Submi ssi on and appr oval  of  as- bui l t  dr awi ngs.  

f .   Submi ssi on and appr oval  of  DD1354 dat a and i nst al l ed equi pment  l i s t s.

g.   Submi ssi on and appr oval  of  t est i ng and ai r  bal ance ( TAB) .  

h.   Submi ssi on of  TAB speci al i st  desi gn r evi ew r epor t .  

i .   Submi ssi on and appr oval  of  f i r e pr ot ect i on speci al i st .  

j .   Submi ssi on and appr oval  of  Bui l di ng Commi ssi oni ng Pl an,  Cont r ol s 
t est i ng pl an,  t est  dat a,  and r epor t s:   Devel op t he schedul e l ogi c 
associ at ed wi t h t est i ng and commi ssi oni ng of  mechani cal  syst ems t o a 
l evel  of  det ai l  consi st ent  wi t h t he cont r act  commi ssi oni ng 
r equi r ement s.  Al l  t asks associ at ed wi t h bui l di ng t est i ng and 
commi ssi oni ng wi l l  be compl et ed pr i or  t o submi ssi on of  bui l di ng 
commi ssi oni ng r epor t  and subsequent  cont r act  compl et i on.

These act i v i t i es may i ncl ude but  ar e not  l i mi t ed t o:  ai r  and wat er  
bal anci ng,  bui l di ng commi ssi oni ng - f unct i onal  per f or mance t est i ng,  
cont r ol s t est i ng,  and per f or mance ver i f i cat i on t est i ng.   I ncl ude ot her  
syst ems t est i ng,  i f  r equi r ed.   I ncl ude addi t i onal  commi ssi oni ng 
r equi r ement s not ed el sewher e i n t he Cont r act  as r equi r ed i n t he 
schedul e and di scuss dur i ng t he SEKO meet i ng,  not ed i n par agr aph 
SCHEDULI NG EXPECTATI ONS KI CKOFF MEETI NG ( SEKO) .  

k.   Cont r act or ' s pr e- f i nal  i nspect i on.  

m.   Cor r ect i on of  punch l i s t  f r om Cont r act or ' s pr e- f i nal  i nspect i on.  

n.   Gover nment ' s pr e- f i nal  i nspect i on.  

SECTI ON 01 32 01. 00 10  Page 4



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

o.   Cor r ect i on of  punch l i s t  f r om Gover nment ' s pr e- f i nal  i nspect i on.  

p.   Fi nal  i nspect i on.

3. 3. 6   Gover nment  Act i v i t i es

Show i n schedul e,  Gover nment  and ot her  agency act i v i t i es t hat  coul d i mpact  
pr ogr ess.   These act i v i t i es i ncl ude,  but  ar e not  l i mi t ed t o appr oval s,
accept ance,  desi gn r evi ews,  envi r onment al  per mi t  appr oval s by St at e 
r egul at or s,  i nspect i ons,  ut i l i t y  t i e- i n,  Gover nment  Fur ni shed Equi pment  
( GFE)  and Not i ce t o Pr oceed ( NTP)  f or  phasi ng r equi r ement s.

3. 3. 7   St andar d Act i v i t y Codi ng Di ct i onar y

Use t he act i v i t y codi ng st r uct ur e def i ned i n t he St andar d Dat a Exchange 
For mat  ( SDEF)  i n ER 1- 1- 11.   Thi s exact  st r uct ur e i s mandat or y.   Devel op 
and assi gn al l  Act i v i t y Codes t o act i v i t i es as det ai l ed her ei n.   

The SDEF f or mat  i s as f ol l ows:

Fi el d Act i v i t y Code Lengt h Descr i pt i on

1 WRKP 3 Wor ker s per  day

2 RESP 4 Responsi bl e par t y

3 AREA 4 Ar ea of  wor k

4 MODF 6 Modi f i cat i on Number

5 BI DI 6 Bi d I t em ( CLI N)

6 PHAS 2 Phase of  wor k

7 CATW 1 Cat egor y of  wor k

8 FOW 20 Feat ur e of  wor k*

* Some syst ems r equi r e t hat  FEATURE OF WORK val ues be pl aced i n sever al  act i v i t y code 
f i el ds.   The not at i on shown i s f or  Pr i maver a P6.   Ref er  t o t he speci f i c sof t war e 
gui del i nes wi t h r espect  t o t he FEATURE OF WORK f i el d r equi r ement s.

3. 3. 7. 1   Wor ker s Per  Day ( WRKP)

Assi gn Wor ker s per  Day f or  al l  f i el d const r uct i on or  di r ect  wor k 
act i v i t i es,  i f  di r ect ed by t he Cont r act i ng Of f i cer .   Wor ker s per  day i s 
based on t he aver age number  of  wor ker s expect ed each day t o per f or m a t ask 
f or  t he dur at i on of  t hat  act i v i t y.

3. 3. 7. 2   Responsi bl e Par t y Codi ng ( RESP)

Assi gn r esponsi bi l i t y  code f or  al l  act i v i t i es t o t he Pr i me Cont r act or ,  
Subcont r act or ( s)  or  Gover nment  agency( i es)  r esponsi bl e f or  per f or mi ng t he 
act i v i t y.
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a.   Act i v i t i es coded wi t h a Gover nment  Responsi bi l i t y  code i ncl ude,  but  
ar e not  l i mi t ed t o:   Gover nment  appr oval s,  Gover nment  desi gn r evi ews,  
envi r onment al  per mi t  appr oval s by St at e r egul at or s,  Gover nment  
Fur ni shed Pr oper t y/ Equi pment  ( GFP)  and Not i ce t o Pr oceed ( NTP)  f or  
phasi ng r equi r ement s.

b.   Act i v i t i es cannot  have mor e t han one Responsi bi l i t y  Code.   Exampl es of  
accept abl e act i v i t y code val ues ar e:  DOR ( f or  t he desi gner  of  r ecor d) ;  
ELEC ( f or  t he el ect r i cal  subcont r act or ) ;  MECH ( f or  t he mechani cal  
subcont r act or ) ;  and GOVT ( f or  USACE) .

3. 3. 7. 3   Ar ea of  Wor k Codi ng ( AREA)

Assi gn Wor k Ar ea code t o act i v i t i es based upon t he wor k ar ea i n whi ch t he 
act i v i t y occur s.   Def i ne wor k ar eas based on r esour ce const r ai nt s or  space 
const r ai nt s t hat  woul d pr ecl ude a r esour ce,  such as a par t i cul ar  t r ade or  
cr af t  wor k cr ew f r om wor ki ng i n mor e t han one wor k ar ea at  a t i me due t o 
r est r ai nt s on r esour ces or  space.   Exampl es of  Wor k Ar ea Codi ng i ncl ude 
di f f er ent  ar eas wi t hi n a f l oor  of  a bui l di ng,  di f f er ent  f l oor s wi t hi n a 
bui l di ng,  and di f f er ent  bui l di ngs wi t hi n a compl ex of  bui l di ngs.   
Act i v i t i es cannot  have mor e t han one Wor k Ar ea Code.

3. 3. 7. 4   Modi f i cat i on Number  ( MODF)

Assi gn a Modi f i cat i on Number  Code t o any act i v i t y or  sequence of  
act i v i t i es added t o t he schedul e as a r esul t  of  a Cont r act  Modi f i cat i on,  
when appr oved by Cont r act i ng Of f i cer .   Key al l  Code val ues t o t he 
Gover nment ' s modi f i cat i on number i ng syst em.   An act i v i t y can have onl y one 
Modi f i cat i on Number  Code.

3. 3. 7. 5   Bi d I t em Codi ng ( BI DI )

Assi gn a Bi d I t em Code t o al l  act i v i t i es usi ng t he Cont r act  Li ne I t em 
Number  ( CLI N)  t o whi ch t he act i v i t y bel ongs,  even when an act i v i t y i s not  
cost  l oaded.   An act i v i t y can have onl y one BI DI  Code.

3. 3. 7. 6   Phase of  Wor k Codi ng ( PHAS)

Assi gn Phase of  Wor k Code t o al l  act i v i t i es.   Exampl es of  phase of  wor k 
ar e desi gn phase,  pr ocur ement  phase and const r uct i on phase.   Each act i v i t y 
can have onl y one Phase of  Wor k code.

a.   Code pr oposed f ast  t r ack desi gn and const r uct i on phases pr oposed t o 
al l ow f i l t er i ng and or gani z i ng t he schedul e by f ast  t r ack desi gn and 
const r uct i on packages.

b.   I f  t he cont r act  speci f i es phasi ng wi t h separ at el y def i ned per f or mance 
per i ods,  i dent i f y a Phase Code t o al l ow f i l t er i ng and or gani z i ng t he 
schedul e accor di ngl y.

3. 3. 7. 7   Cat egor y of  Wor k Codi ng ( CATW)

Assi gn a Cat egor y of  Wor k Code t o al l  act i v i t i es.   Cat egor y of  Wor k Codes 
i ncl ude,  but  ar e not  l i mi t ed t o  desi gn,  desi gn submi t t al ,  desi gn r evi ews,  
r evi ew conf er ences,  per mi t s,  const r uct i on submi t t al ,  pr ocur ement ,  
f abr i cat i on,  weat her  sensi t i ve i nst al l at i on,  non- weat her  sensi t i ve 
i nst al l at i on,  st ar t - up,  and t est i ng act i v i t i es.   Each act i v i t y can have no 
mor e t han one Cat egor y of  Wor k Code.
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3. 3. 7. 8   Feat ur e of  Wor k Codi ng ( FOW)

Assi gn a Feat ur e of  Wor k Code t o appr opr i at e act i v i t i es based on t he 
Def i nabl e Feat ur e of  Wor k t o whi ch t he act i v i t y bel ongs based on t he 
appr oved QC pl an.

Def i nabl e Feat ur e of  Wor k i s def i ned i n Sect i on 01 45 00 QUALI TY CONTROL.   
An act i v i t y can have onl y one Feat ur e of  Wor k Code.

3. 3. 8   Cont r act  Mi l est ones and Const r ai nt s

Mi l est one act i v i t i es ar e t o be used f or  s i gni f i cant  pr oj ect  event s 
i ncl udi ng,  but  not  l i mi t ed t o,  pr oj ect  phasi ng,  pr oj ect  st ar t  and end 
act i v i t i es,  or  i nt er i m compl et i on dat es.   The use of  ar t i f i c i al  f l oat  
const r ai nt s such as " zer o f r ee f l oat "  or  " zer o t ot al  f l oat "  ar e pr ohi bi t ed.

 

Mandat or y const r ai nt s t hat  i gnor e or  ef f ect  net wor k l ogi c ar e pr ohi bi t ed.   
No const r ai ned dat es ar e al l owed i n t he schedul e ot her  t han t hose 
speci f i ed her ei n.   Submi t  addi t i onal  const r ai nt s t o t he Cont r act i ng 
Of f i cer  f or  appr oval  on a case by case basi s.  

3. 3. 8. 1   Pr oj ect  St ar t  Dat e Mi l est one and Const r ai nt

The f i r st  act i v i t y i n t he pr oj ect  schedul e must  be a st ar t  mi l est one 
t i t l ed " NTP Acknowl edged, "  whi ch must  have a " St ar t  On"  const r ai nt  dat e 
equal  t o t he dat e t hat  t he NTP i s acknowl edged.

3. 3. 8. 2   End Pr oj ect  Fi ni sh Mi l est one and Const r ai nt

The l ast  act i v i t y i n t he schedul e must  be a f i ni sh mi l est one t i t l ed " End 
Pr oj ect . "

Const r ai n t he pr oj ect  schedul e t o t he Cont r act  Compl et i on Dat e i n such a 
way t hat  i f  t he schedul e cal cul at es an ear l y f i ni sh,  t hen t he f l oat  
cal cul at i on f or  " End Pr oj ect "  mi l est one r ef l ect s posi t i ve f l oat  on t he 
l ongest  pat h.   I f  t he pr oj ect  schedul e cal cul at es a l at e f i ni sh,  t hen t he 
" End Pr oj ect "  mi l est one f l oat  cal cul at i on r ef l ect s negat i ve f l oat  on t he 
l ongest  pat h.

3. 3. 8. 3   I nt er i m Compl et i on Dat es and Const r ai nt s

Const r ai n cont r act ual l y speci f i ed i nt er i m compl et i on dat es t o show 
negat i ve f l oat  when t he cal cul at ed l at e f i ni sh dat e of  t he l ast  act i v i t y 
i n t hat  phase i s l at er  t han t he speci f i ed i nt er i m compl et i on dat e.

3. 3. 8. 3. 1   St ar t  Phase

Use a st ar t  mi l est one as t he f i r st  act i v i t y f or  a pr oj ect  phase.   Cal l  t he 
st ar t  mi l est one " St ar t  Phase X"  wher e " X"  r ef er s t o t he phase of  wor k.

3. 3. 8. 3. 2   End Phase

Use a f i ni sh mi l est one as t he l ast  act i v i t y f or  a pr oj ect  phase.   Cal l  t he 
f i ni sh mi l est one " End Phase X"  wher e " X"  r ef er s t o t he phase of  wor k.

3. 3. 9   Adver se Weat her

Ensur e ant i c i pat ed adver se weat her  i s account ed f or  i n t he Pr oj ect  
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Schedul e.   AACE 84R- 13 pr ovi des met hodol ogi es f or  t echni ques i n pl anni ng 
f or  adver se weat her .   The pr ef er r ed met hodol ogy i s t he use of  a weat her  
cal endar .   I f  a met hod ot her  t han a weat her  cal endar  i s pr oposed t he 
di scuss t he r eason dur i ng t he SEKO meet i ng.

3. 3. 10   Cal endar s

Schedul e act i v i t i es on a Cal endar  t o whi ch t he act i v i t y l ogi cal l y 
bel ongs.   Devel op cal endar s t o accommodat e any cont r act  def i ned wor k 
per i od such as a 7- day cal endar  f or  Gover nment  Accept ance act i v i t i es,  
concr et e cur e t i mes,  et c.   Devel op t he def aul t  Cal endar  t o mat ch t he 
physi cal  wor k pl an wi t h non- wor k per i ods i dent i f i ed i ncl udi ng weekends and 
hol i days.   Devel op Seasonal  Cal endar ( s)  and assi gn t o seasonal l y af f ect ed 
act i v i t i es as appl i cabl e.  

I f  a weat her  cal endar  i s used i t s i mpl ement at i on and execut i on i s t o be i n 
accor dance wi t h AACE 84R- 13

3. 3. 11   Open Ended Logi c

Onl y t wo open ended act i v i t i es ar e al l owed:  t he f i r st  act i v i t y " NTP 
Acknowl edged"  i s t o have no pr edecessor  l ogi c,  and t he l ast  act i v i t y - " End 
Pr oj ect "  i s  t o have no successor  l ogi c.   Except  as not ed above al l  
act i v i t i es ar e t o have at  l east  a st ar t - t o- st ar t  or  f i ni sh- t o- st ar t  
r el at i onshi p wi t h i t s pr edecessor ( s)  and a f i ni sh- t o- f i ni sh or  
f i ni sh- t o- st ar t  r el at i onshi p wi t h i t s successor ( s) .

Pr edecessor  open ended l ogi c may be al l owed i n a t i me i mpact  anal yses upon 
t he Cont r act i ng Of f i cer ' s appr oval .

3. 3. 12   Def aul t  Pr ogr ess Dat a Di sal l owed

Act ual  St ar t  and Fi ni sh dat es must  not  aut omat i cal l y updat e wi t h def aul t  
mechani sms i ncl uded i n t he schedul i ng sof t war e.   Updat i ng of  t he per cent  
compl et e and t he r emai ni ng dur at i on of  any act i v i t y must  be i ndependent  
f unct i ons.   Di sabl e pr ogr am f eat ur es t hat  cal cul at e one of  t hese 
par amet er s f r om t he ot her .   Act i v i t y Act ual  St ar t  ( AS)  and Act ual  Fi ni sh 
( AF)  dat es assi gned dur i ng t he updat i ng pr ocess must  mat ch t hose dat es 
pr ovi ded i n t he Cont r act or  Qual i t y Cont r ol  Repor t s.   Fai l ur e t o document  
t he AS and AF dat es i n t he Dai l y Qual i t y Cont r ol  r epor t  wi l l  r esul t  i n 
di sappr oval  of  t he Cont r act or ' s schedul e.

3. 3. 13   Out - of - Sequence Pr ogr ess 

Act i v i t i es t hat  have pr ogr essed bef or e al l  pr ecedi ng l ogi c has been 
sat i sf i ed ( Out - of - Sequence Pr ogr ess)  wi l l  be al l owed onl y on a 
case- by- case basi s subj ect  t o appr oval  by t he Cont r act i ng Of f i cer .   
Pr opose l ogi c cor r ect i ons t o el i mi nat e out  of  sequence pr ogr ess or  j ust i f y 
not  changi ng t he sequenci ng f or  appr oval  pr i or  t o submi t t i ng an updat ed 
pr oj ect  schedul e.   Addr ess out  of  sequence pr ogr ess or  l ogi c changes i n 
t he Nar r at i ve Repor t  and i n t he per i odi c schedul e updat e meet i ngs.

3. 3. 14   Added and Del et ed Act i v i t i es

Do not  del et e act i v i t i es f r om t he pr oj ect  schedul e or  add new act i v i t i es 
t o t he schedul e wi t hout  appr oval  f r om t he Cont r act i ng Of f i cer .   Act i v i t y 
I D and descr i pt i on changes ar e consi der ed new act i v i t i es and cannot  be 
changed wi t hout  Cont r act i ng Of f i cer  appr oval .
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3. 3. 15   Or i gi nal  Dur at i ons

Act i v i t y Or i gi nal  Dur at i ons ( OD)  must  be r easonabl e t o per f or m t he wor k 
i t em.   OD changes ar e pr ohi bi t ed unl ess j ust i f i cat i on i s pr ovi ded
and appr oved by t he Cont r act i ng Of f i cer .

3. 3. 16   Leads,  Lags,  and St ar t  t o Fi ni sh Rel at i onshi ps

Lags must  be r easonabl e as det er mi ned by t he Gover nment  and not  used i n 
pl ace of  r eal i st i c or i gi nal  dur at i ons,  must  not  be i n pl ace t o 
ar t i f i c i al l y  absor b or  cr eat e f l oat ,  or  t o r epl ace pr oper  schedul e l ogi c.  

a.   Leads ( negat i ve l ags)  ar e pr ohi bi t ed.  

b.   St ar t  t o Fi ni sh ( SF)  r el at i onshi ps ar e pr ohi bi t ed.

3. 3. 17   Ret ai ned Logi c

Schedul e cal cul at i ons must  r et ai n t he l ogi c bet ween pr edecessor s and 
successor s ( " r et ai ned l ogi c"  mode)  even when t he successor  act i v i t y( s)  
st ar t s and t he pr edecessor  act i v i t y( s)  has not  f i ni shed ( out - of - sequence 
pr ogr ess) .   Sof t war e f eat ur es t hat  i n ef f ect  sever  t he t i e bet ween 
pr edecessor  and successor  act i v i t i es when t he successor  has st ar t ed and 
t he pr edecessor  l ogi c i s not  sat i sf i ed ( " pr ogr ess over r i de" )  ar e not  be 
al l owed.

3. 3. 18   Per cent  Compl et e

Updat e t he per cent  compl et e f or  each act i v i t y st ar t ed,  based on t he 
r eal i st i c assessment  of  ear ned val ue.   Act i v i t i es whi ch ar e compl et e but  
f or  r emai ni ng mi nor  punch l i s t  wor k and whi ch do not  r est r ai n t he 
i ni t i at i on of  successor  act i v i t i es may be decl ar ed 100 per cent  compl et e t o 
al l ow f or  pr oper  schedul e management .   Budget ed cost  of  act i v i t y i s t o be 
r educed by t he amount  needed t o cor r ect  def i c i ency.   The act i v i t y 
r ef er enced i n par agr aph COST LOADI NG of  CLOSEOUT ACTI VI TI ES must  have i t s 
budget ed cost  i ncr eased by t hi s amount .

3. 3. 19   Remai ni ng Dur at i on

Updat e t he r emai ni ng dur at i on f or  each act i v i t y based on t he number  of  
est i mat ed wor kdays i t  wi l l  t ake t o compl et e t he act i v i t y.   Remai ni ng 
dur at i on may not  mat hemat i cal l y cor r el at e wi t h per cent age f ound under  
par agr aph ent i t l ed Per cent  Compl et e.   The r emai ni ng dur at i on f or  unst ar t ed 
act i v i t i es ar e not  t o be l ess t han i t s or gi nal  dur at i on.

3. 3. 20   Cost  Loadi ng of  Cl oseout  Act i v i t i es

Cost  l oad t he " Cor r ect i on of  punch l i s t  f r om Gover nment  pr e- f i nal  
i nspect i on"  act i v i t y( i es)  not  l ess t han 1 per cent  of  t he pr esent  cont r act  
val ue.   Act i v i t y( i es)  may be decl ar ed 100 per cent  compl et e upon t he 
Gover nment ' s ver i f i cat i on of  compl et i on and cor r ect i on of  al l  punch l i s t  
wor k i dent i f i ed dur i ng Gover nment  pr e- f i nal  i nspect i on( s) .  

3. 3. 20. 1   As- Bui l t  Dr awi ngs

I f  t her e i s no separ at e cont r act  l i ne i t em ( CLI N)  f or  as- bui l t  dr awi ngs,  
cost  l oad t he " Submi ssi on and appr oval  of  as- bui l t  dr awi ngs"  act i v i t y not  
l ess t han $35, 000 or  1 per cent  of  t he pr esent  cont r act  val ue,  whi ch ever  
i s gr eat er ,  up t o $200, 000.   Act i v i t y wi l l  be decl ar ed 100 per cent  
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compl et e upon t he Gover nment ' s appr oval .

3. 3. 20. 2   O & M Manual s

Cost  l oad t he " Submi ssi on and appr oval  of  O & M manual s"  act i v i t y not  l ess 
t han $20, 000.   Act i v i t y wi l l  be decl ar ed 100 per cent  compl et e upon t he 
Gover nment ' s appr oval  of  al l  O & M manual s.

3. 3. 21   Ear l y Compl et i on Schedul e and t he Ri ght  t o Fi ni sh Ear l y

An Ear l y Compl et i on Schedul e i s an I ni t i al  Pr oj ect  Schedul e ( I PS)  t hat  
i ndi cat es al l  scope of  t he r equi r ed cont r act  wor k wi l l  be compl et ed bef or e 
t he cont r act ual l y r equi r ed compl et i on dat e.  

a.   No I PS i ndi cat i ng an Ear l y Compl et i on wi l l  be accept ed wi t hout  bei ng 
f ul l y r esour ce- l oaded ( i ncl udi ng cr ew si zes and manhour s)  and t he 
Gover nment  agr eei ng t hat  t he schedul e i s r easonabl e and achi evabl e.  

b.   The Gover nment  i s under  no obl i gat i on t o accel er at e wor k i t ems i t  i s  
r esponsi bl e f or  t o ensur e t hat  t he ear l y compl et i on i s met  nor  i s i t  
r esponsi bl e t o modi f y i ncr ement al  f undi ng ( i f  appl i cabl e)  f or  t he 
pr oj ect  t o meet  t he cont r act or ' s accel er at ed wor k.

3. 4   PROJECT SCHEDULE SUBMI SSI ONS 

Pr ovi de t he submi ssi ons as descr i bed bel ow.   The dat a r epor t s and net wor k 
di agr ams r equi r ed f or  each submi ssi on ar e cont ai ned i n par agr aph 
SUBMI SSI ON REQUI REMENTS.   I f  t he Cont r act or  f ai l s  or  r ef uses t o f ur ni sh 
t he i nf or mat i on and schedul e updat es as set  f or t h her ei n,  t he Cont r act or  
wi l l  be deemed not  t o have pr ovi ded an est i mat e upon whi ch a pr ogr ess 
payment  can be made.

Revi ew comment s made by t he Gover nment  on t he schedul e( s)  do not  r el i eve 
t he Cont r act or  f r om compl i ance wi t h r equi r ement s of  t he Cont r act  Document s.

3. 4. 1   Pr el i mi nar y Pr oj ect  Schedul e Submi ssi on

Wi t hi n 15 cal endar  days af t er  t he NTP i s acknowl edged,  submi t  t he 
Pr el i mi nar y Pr oj ect  Schedul e def i ni ng t he pl anned oper at i ons det ai l ed f or  
t he f i r st  90 cal endar  days f or  appr oval .   The appr oved Pr el i mi nar y Pr oj ect  
Schedul e wi l l  be used f or  payment  pur poses not  t o exceed 90 cal endar  days 
af t er  NTP.   Compl et el y cost  l oad t he Pr el i mi nar y Pr oj ect  Schedul e t o 
bal ance t he cont r act  awar d CLI NS shown on t he Pr i ce Schedul e.   The 
Pr el i mi nar y Pr oj ect  Schedul e may be summar y i n nat ur e f or  t he r emai ni ng 
per f or mance per i od.  I t  must  be ear l y st ar t  and l at e f i ni sh const r ai ned and 
l ogi cal l y t i ed as speci f i ed.   The Pr el i mi nar y Pr oj ect  Schedul e f or ms t he 
basi s f or  t he I ni t i al  Pr oj ect  Schedul e speci f i ed her ei n and must  i ncl ude 
al l  of  t he r equi r ed pl an and pr ogr am pr epar at i ons,  submi ssi ons and 
appr oval s i dent i f i ed i n t he cont r act  ( f or  exampl e,  Qual i t y Cont r ol  Pl an,  
Saf et y Pl an,  and Envi r onment al  Pr ot ect i on Pl an)  as wel l  as desi gn 
act i v i t i es,  pl anned submi ssi ons of  al l  ear l y desi gn packages,  per mi t t i ng 
act i v i t i es,  desi gn r evi ew conf er ence act i v i t i es,  and ot her  
non- const r uct i on act i v i t i es i nt ended t o occur  wi t hi n t he f i r st  90 cal endar  
days.   Gover nment  accept ance of  t he associ at ed desi gn package( s)  and al l  
ot her  speci f i ed Pr ogr am and Pl an appr oval s must  occur  pr i or  t o any pl anned 
const r uct i on act i v i t i es.   Act i v i t y code any act i v i t i es t hat  ar e summar y i n 
nat ur e af t er  t he f i r st  90 cal endar  days wi t h Bi d I t em ( CLI N)  code ( BI DI ) ,  
Responsi bi l i t y  Code ( RESP)  and Feat ur e of  Wor k code ( FOW) .
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3. 4. 2   I ni t i al  Pr oj ect  Schedul e Submi ssi on

Submi t  t he I ni t i al  Pr oj ect  Schedul e f or  appr oval  wi t hi n 42 cal endar  days 
af t er  not i ce t o pr oceed i s i ssued.   The schedul e must  demonst r at e a 
r easonabl e and r eal i st i c sequence of  act i v i t i es whi ch r epr esent  al l  wor k 
t hr ough t he ent i r e cont r act  per f or mance per i od.   I ncl ude i n t he 
desi gn- bui l d schedul e det ai l ed desi gn and per mi t t i ng act i v i t i es,  i ncl udi ng 
but  not  l i mi t ed t o i dent i f i cat i on of  i ndi v i dual  desi gn packages,  desi gn 
submi ssi on,  r evi ews and conf er ences;  per mi t  submi ssi ons and any r equi r ed 
Gover nment  act i ons;  and l ong l ead i t em acqui s i t i on pr i or  t o desi gn 
compl et i on.   Al so cover  i n t he i ni t i al  desi gn- bui l d schedul e t he ent i r e 
const r uct i on ef f or t  wi t h as much det ai l  as i s known at  t he t i me but ,  as a 
mi ni mum,  i ncl ude al l  const r uct i on st ar t  and compl et i on mi l est ones,  and 
det ai l ed const r uct i on act i v i t i es t hr ough t he dr y- i n,  i ncl udi ng al l  
act i v i t y codi ng and cost  l oadi ng.   I ncl ude t he r emai ni ng const r uct i on,  
i ncl udi ng cost  l oadi ng,  but  i t  may be schedul ed summar y i n nat ur e.   As t he 
desi gn pr oceeds and desi gn packages ar e devel oped,  f ul l y  det ai l  t he 
r emai ni ng const r uct i on act i v i t i es concur r ent  wi t h t he mont hl y schedul e 
updat i ng pr ocess.   Const r ai n const r uct i on act i v i t i es by Gover nment  
accept ance of  associ at ed desi gns.   When t he desi gn i s compl et e,  
i ncor por at e i nt o t he t hen appr oved schedul e updat e al l  r emai ni ng det ai l ed 
const r uct i on act i v i t i es t hat  ar e pl anned t o occur  af t er  t he dr y- i n 
mi l est one.   No payment  wi l l  be made f or  wor k i t ems not  f ul l y  det ai l ed i n 
t he Pr oj ect  Schedul e.

3. 4. 2. 1   Desi gn Package Schedul e Submi ssi on

Wi t h each desi gn package submi t t ed t o t he Gover nment ,  submi t  a f r agnet  
schedul e ext r act ed f r om t he t hen cur r ent  Pr el i mi nar y,  I ni t i al  or  Updat ed 
schedul e whi ch cover s t he act i v i t i es associ at ed wi t h t hat  Desi gn Package 
i ncl udi ng const r uct i on,  pr ocur ement  and per mi t t i ng act i v i t i es.

3. 4. 3   Per i odi c Schedul e Updat es

Updat e t he Pr oj ect  Schedul e on a r egul ar  basi s,  mont hl y at  a mi ni mum.   
Pr ovi de a dr af t  Per i odi c Schedul e Updat e f or  r evi ew at  t he schedul e updat e 
meet i ngs as pr escr i bed i n t he par agr aph PERI ODI C SCHEDULE UPDATE 
MEETI NGS.   These updat es wi l l  enabl e t he Gover nment  t o assess Cont r act or ' s 
pr ogr ess.   Updat e t he schedul e t o i ncl ude det ai l ed const r uct i on act i v i t i es 
as t he desi gn pr ogr esses,  but  not  l at er  t han t he submi ssi on of  t he f i nal  
un- r evi ewed desi gn submi ssi on f or  each separ at e desi gn package.   The 
Cont r act i ng Of f i cer  may r equi r e submi ssi on of  det ai l ed schedul e act i v i t i es 
f or  any di st i nct  const r uct i on t hat  i s st ar t ed pr i or  t o submi ssi on of  a 
f i nal  desi gn submi ssi on i f  such act i v i t y i s aut hor i zed.

a.   Updat e i nf or mat i on i ncl udi ng Act ual  St ar t  Dat es ( AS) ,  Act ual  Fi ni sh 
Dat es ( AF) ,  Remai ni ng Dur at i ons ( RD) ,  and Per cent  Compl et e.   Updat ed 
i nf or mat i on  i s  subj ect  t o t he appr oval  of  t he Gover nment  at  t he 
meet i ng.    

b.   AS and AF dat es must  mat ch t he dat e( s)  r epor t ed on t he Cont r act or ' s 
Qual i t y Cont r ol  Repor t  f or  an act i v i t y st ar t  or  f i ni sh.

3. 5   SUBMI SSI ON REQUI REMENTS

Submi t  t he f ol l owi ng i t ems f or  t he Pr el i mi nar y Schedul e,  I ni t i al  Schedul e,  
and ever y Per i odi c Schedul e Updat e t hr oughout  t he l i f e of  t he pr oj ect :
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3. 5. 1   El ect r oni c Schedul i ng Dat a

Pr ovi de el ect r oni c schedul i ng dat a cont ai ni ng t he cur r ent  pr oj ect  schedul e 
and al l  pr evi ousl y submi t t ed schedul es i n t he f or mat  of  t he schedul i ng 
sof t war e ( e. g.  . xer ) .   Al so i ncl ude t he Nar r at i ve Repor t  and al l  r equi r ed 
Schedul e Repor t s.   The el ect r oni c f i l e i s t o i dent i f y t he t ype of  schedul e 
( Pr el i mi nar y,  I ni t i al ,  Updat e) ,  f ul l  cont r act  number ,  Dat a Dat e and 
schedul e f i l e name.   Each schedul e must  have a uni que f i l e name and use 
pr oj ect  speci f i c  set t i ngs.   The f i l e nami ng convent i on i s t o be det er mi ned 
at  SEKO meet i ng.

3. 5. 2   Nar r at i ve Repor t

Pr ovi de a Nar r at i ve Repor t  wi t h each schedul e submi ssi on.   The Schedul e 
Nar r at i ve Repor t  i s  a " st and al one"  r epor t  i n PDF or  Wor d f or mat .   Ti t l e 
t he r epor t  " Schedul e Nar r at i ve Repor t " .   Show t he Repor t  dat e,  schedul e 
name,  and cont r act  number  on t he f i r st  page.   I ndi cat e who i s r esponsi bl e 
f or  t he schedul e updat e and nar r at i ve r epor t .   Pr ovi de a br i ef  descr i pt i on 
of  t he Pr oj ect  Scope.   The Nar r at i ve Repor t  i s  expect ed t o communi cat e t o 
t he Gover nment  t he t hor ough anal ysi s of  t he schedul e out put  and t he pl ans 
t o compensat e f or  pr obl ems,  ei t her  cur r ent  or  pot ent i al ,  whi ch ar e 
r eveal ed t hr ough t hat  anal ysi s.   I ncl ude t he f ol l owi ng i nf or mat i on at  a 
mi ni mum i n t he Nar r at i ve Repor t :  

a.   I dent i f y and di scuss t he wor k schedul ed t o st ar t  i n t he next  updat e 
per i od.  

b.   Descr i be act i v i t i es al ong t he cr i t i cal  pat h i n addi t i on t o act i v i t i es 
on t he next  f l oat  pat h af t er  t he cr i t i cal  pat h.  

c.   Descr i be cur r ent  and ant i c i pat ed pr obl em ar eas,  del ayi ng f act or s and 
t hei r  i mpact ,  and an expl anat i on of  cor r ect i ve act i ons t aken or  
r equi r ed t o be t aken.   I dent i f y t he par t y r esponsi bl e f or  del ay,  i f  
appl i cabl e.  

d.   I dent i f y and expl ai n why act i v i t i es,  based on t hei r  cal cul at ed l at e 
dat es,  shoul d have ei t her  st ar t ed or  f i ni shed dur i ng t he updat e per i od 
but  di d not .  

e.   I dent i f y and di scuss al l  schedul e changes by act i v i t y I D and act i v i t y 
name i ncl udi ng what  speci f i cal l y was changed and why t he change was 
needed.   I ncl ude at  a mi ni mum new and del et ed act i v i t i es,  l ogi c 
changes,  dur at i on changes,  cal endar  changes,  l ag changes,  r esour ce 
changes,  and act ual  st ar t  and f i ni sh dat e changes.

f .   I dent i f y and di scuss out - of - sequence wor k.

g.   I f  t he l ongest  pat h changes f r om a mont hl y updat e t o t he next ,   
pr ovi de an expl anat i on of  t he f act or s dr i v i ng t he change.

h.   Respond t o USACE Schedul e Revi ew Comment s f r om t he pr evi ous updat e( s) .

3. 5. 3   Schedul e Repor t s

The f or mat ,  f i l t er i ng,  or gani z i ng,  and sor t i ng f or  each schedul e r epor t  
wi l l  be as di r ect ed by t he Cont r act i ng Of f i cer .   Typi cal l y,  r epor t s  
cont ai n Act i v i t y Number s,  Act i v i t y Descr i pt i on,  Or i gi nal  Dur at i on,  
Remai ni ng Dur at i on,  Ear l y St ar t  Dat e,  Ear l y Fi ni sh Dat e,  Lat e St ar t  Dat e,  
Lat e Fi ni sh Dat e,  Tot al  Fl oat ,  Act ual  St ar t  Dat e,  Act ual  Fi ni sh Dat e,  and 
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Per cent  Compl et e.   Pr ovi de t he r epor t s el ect r oni cal l y i n . pdf  f or mat .   
Pr ovi de [ _____]  set ( s)  of  har dcopy r epor t s.   The f ol l owi ng l i s t s t ypi cal  
r epor t s t hat  wi l l  be r equest ed:  

3. 5. 3. 1   Act i v i t y Repor t

Li st  of  al l  act i v i t i es sor t ed accor di ng t o act i v i t y number .

3. 5. 3. 2   Logi c Repor t

Li st  of  det ai l ed pr edecessor  and successor  act i v i t i es f or  ever y act i v i t y 
i n ascendi ng or der  by act i v i t y number .

3. 5. 3. 3   Tot al  Fl oat  Repor t

A l i s t  of  al l  i ncompl et e act i v i t i es sor t ed i n ascendi ng or der  of  t ot al  
f l oat .   Li st  act i v i t i es whi ch have t he same amount  of  t ot al  f l oat  i n 
ascendi ng or der  of  Ear l y St ar t  Dat es.   Do not  show compl et ed act i v i t i es on 
t hi s r epor t .

3. 5. 3. 4   Ear ni ngs Repor t  by CLI N

A compi l at i on of  t he Tot al  Ear ni ngs on t he pr oj ect  f r om t he NTP t o t he 
dat a dat e,  whi ch r ef l ect s t he ear ni ngs of  act i v i t i es based on t he 
agr eement s made i n t he schedul e updat e meet i ng def i ned her ei n.   Pr ovi ded a 
compl et e schedul e updat e has been f ur ni shed,  t hi s r epor t  ser ves as t he 
basi s of  det er mi ni ng pr ogr ess payment s.   Gr oup act i v i t i es by CLI N number  
and sor t  by act i v i t y number .   Pr ovi de a t ot al  CLI N per cent  ear ned val ue,  
CLI N per cent  compl et e,  and pr oj ect  per cent  compl et e.   The pr i nt ed r epor t  
must  cont ai n t he f ol l owi ng f or  each act i v i t y:  t he Act i v i t y Number ,  
Act i v i t y Descr i pt i on,  Or i gi nal  Budget ed Amount ,  Ear ni ngs t o Dat e,  Ear ni ngs 
t hi s per i od,  Tot al  Quant i t y,  Quant i t y t o Dat e,  and Per cent  Compl et e ( based 
on cost ) .

3. 5. 3. 5   Schedul i ng and Level i ng Repor t

Pr ovi de a Schedul i ng/ Level i ng Repor t  gener at ed f r om t he cur r ent  pr oj ect  
schedul e bei ng submi t t ed.

3. 5. 4   Net wor k Di agr am

The Net wor k Di agr am i s r equi r ed f or  t he Pr el i mi nar y,  I ni t i al  and Per i odi c 
Updat es.   Depi ct  and di spl ay t he or der  and i nt er dependence of  act i v i t i es 
and t he sequence i n whi ch t he wor k i s t o be accompl i shed.   The Cont r act i ng 
Of f i cer  wi l l  use,  but  i s not  l i mi t ed t o,  t he f ol l owi ng condi t i ons t o 
r evi ew compl i ance wi t h t hi s par agr aph:  

3. 5. 4. 1   Cont i nuous Fl ow

Show a cont i nuous f l ow f r om l ef t  t o r i ght  wi t h no ar r ows f r om r i ght  t o 
l ef t .   Show t he act i v i t y number ,  descr i pt i on,  dur at i on,  and est i mat ed 
ear ned val ue on t he di agr am.

3. 5. 4. 2   Pr oj ect  Mi l est one Dat es

Show dat es on t he di agr am f or  st ar t  of  pr oj ect ,  any cont r act  r equi r ed 
i nt er i m compl et i on dat es,  and cont r act  compl et i on dat es.
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3. 5. 4. 3   Cr i t i cal  Pat h

Show al l  act i v i t i es on t he cr i t i cal  pat h.   The cr i t i cal  pat h i s def i ned as 
t he l ongest  pat h.

3. 5. 4. 4   Gr oupi ng and Sor t i ng

Gr oup and sor t  act i v i t i es as di r ect ed t o assi st  i n t he under st andi ng of  
t he act i v i t y sequence.   Typi cal l y,  t hi s f l ow wi l l  gr oup act i v i t i es by 
maj or  el ement s of  wor k,  cat egor y of  wor k,  wor k ar ea and/ or  r esponsi bi l i t y .

3. 5. 4. 5   Cash Fl ow /  Schedul e Var i ance Cont r ol  ( SVC)  Di agr am

Wi t h each schedul e submi ssi on,  pr ovi de a SVC di agr am showi ng 1)  Cash Fl ow 
S- Cur ves i ndi cat i ng pl anned pr oj ect  cost  based on pr oj ect ed ear l y and l at e 
act i v i t y f i ni sh dat es,  and 2)  Ear ned Val ue t o- dat e.

3. 6   PERI ODI C SCHEDULE UPDATE

3. 6. 1   Per i odi c Schedul e Updat e Meet i ngs

Conduct  per i odi c schedul e updat e meet i ngs f or  t he pur pose of  r evi ewi ng t he 
pr oposed Per i odi c Schedul e Updat e,  Nar r at i ve Repor t ,  Schedul e Repor t s,  and 
pr ogr ess payment .   Conduct  meet i ngs at  l east  mont hl y wi t hi n f i ve days of  
t he pr oposed schedul e dat a dat e.   Pr ovi de a comput er  wi t h t he schedul i ng 
sof t war e l oaded and a pr oj ect or  whi ch al l ows al l  meet i ng par t i c i pant s t o 
v i ew t he pr oposed schedul e dur i ng t he meet i ng.   The Cont r act or ' s 
aut hor i zed schedul er  must  or gani ze,  gr oup,  sor t ,  f i l t er ,  per f or m schedul e 
r evi s i ons as needed and r evi ew f unct i ons as r equest ed by t he Cont r act or  
and/ or  Gover nment .   The Cont r act or  schedul er  must  at t end i n per son unl ess 
v i r t ual  at t endance i s appr oved by Cont r act i ng Of f i cer .   The meet i ng i s a 
wor ki ng i nt er act i ve exchange whi ch al l ows t he Gover nment  and Cont r act or  
t he oppor t uni t y t o r evi ew t he updat ed schedul e on a r eal  t i me and 
i nt er act i ve basi s.   The meet i ng wi l l  l ast  no l onger  t han 8 hour s.   Submi t  
schedul e f i l e and nar r at i ve t o t he Gover nment  a mi ni mum of  t wo wor kdays i n 
advance of  t he meet i ng.   The Cont r act or ' s Pr oj ect  Manager  must  at t end t he 
meet i ng wi t h t he aut hor i zed r epr esent at i ve of  t he Cont r act i ng Of f i cer .   
Super i nt endent s,  f or emen and maj or  subcont r act or s must  at t end t he meet i ng 
as r equi r ed t o di scuss t he pr oj ect  schedul e and wor k.   Fol l owi ng t he 
schedul e updat e meet i ng,  make cor r ect i ons t o t he schedul e and r esubmi t ,  
f ol l owi ng t he r equi r ed schedul e nami ng convent i on.   I ncl ude onl y t hose 
changes appr oved by t he Gover nment  i n t he schedul e r evi ew meet i ng.   Onl y 
appr oved schedul es may be used t o gener at e i nvoi ces f or  payment .  

3. 6. 2   Updat e Submi ssi on Fol l owi ng Pr ogr ess Meet i ng

Submi t  t he compl et e Per i odi c Schedul e Updat e of  t he Pr oj ect  Schedul e 
cont ai ni ng al l  appr oved pr ogr ess,  r evi s i ons,  and adj ust ment s,  pur suant  t o 
par agr aph SUBMI SSI ON REQUI REMENTS not  l at er  t han 4 wor kdays af t er  t he 
per i odi c schedul e updat e meet i ng.

3. 7   WEEKLY PROGRESS MEETI NGS

Conduct  a weekl y meet i ng wi t h t he Gover nment  ( or  as ot her wi se mut ual l y 
agr eed t o)  bet ween t he meet i ngs descr i bed i n par agr aph ent i t l ed PERI ODI C 
SCHEDULE UPDATE MEETI NGS f or  t he pur pose of  j oi nt l y r evi ewi ng t he act ual  
pr ogr ess of  t he pr oj ect  as compar ed t o t he as pl anned pr ogr ess and t o 
r evi ew pl anned act i v i t i es f or  t he upcomi ng t wo weeks.   Use t he cur r ent  
appr oved schedul e updat e f or  t he pur poses of  t hi s meet i ng and f or  t he 
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pr oduct i on and r evi ew of  r epor t s.   At  t he weekl y pr ogr ess meet i ng,  addr ess 
t he st at us of  RFI s,  RFPs and Submi t t al s.

3. 8   REQUESTS FOR TI ME EXTENSI ONS

ASCE 67- 17 pr ovi des del ay anal ysi s gui del i nes.   I f  t her e i s a conf l i c t  
bet ween t he cont r act  and gui dance pr ovi ded i n ASCE 67- 17,  t he cont r act  
wi l l  gover n.   Pr ovi de j ust i f i cat i on of  del ay t o t he Cont r act i ng Of f i cer  i n 
accor dance wi t h t he cont r act  pr ovi s i ons and cl auses f or  appr oval ,  wi t hi n 
10 days of  a del ay occur i ng.   Al so pr epar e a t i me i mpact  anal ysi s f or  each 
Gover nment  r equest  f or  pr oposal  ( RFP) .

3. 8. 1   Just i f i cat i on of  Del ay

Pr ovi de a descr i pt i on of  t he event ( s)  t hat  caused t he del ay and/ or  i mpact  
t o t he wor k.   As par t  of  t he descr i pt i on,  i dent i f y al l  schedul e act i v i t i es 
i mpact ed.   Show t hat  t he event  t hat  caused t he del ay/ i mpact  was t he 
r esponsi bi l i t y  of  t he Gover nment .   Pr ovi de a t i me i mpact  anal ysi s t hat  
demonst r at es t he ef f ect s of  t he del ay or  i mpact  on t he pr oj ect  compl et i on 
dat e,  or  i nt er i m compl et i on dat e( s) .   Eval uat e mul t i pl e i mpact s 
chr onol ogi cal l y;  each wi t h i t s own j ust i f i cat i on of  del ay.   Wi t h mul t i pl e 
i mpact s consi der  any concur r ency of  del ay.   A t i me ext ensi on and t he 
schedul e f r agnet  becomes par t  of  t he pr oj ect  schedul e and al l  f ut ur e 
schedul e updat es upon appr oval  by t he Cont r act i ng Of f i cer .

3. 8. 2   Changes That  Do Not  Cause Del ay

I f  i t  i s  det er mi ned t hat  a change does not  const i t ut e a schedul e t i me 
ext ensi on,  a f r agnet  as descr i bed i n par agr aph FRAGMENTARY NETWORK,  i s t o 
be cr eat ed and i nser t ed i nt o t he Pr oj ect  schedul e.

3. 8. 3   Ti me I mpact  Anal ysi s ( Pr ospect i ve Anal ysi s)

Pr epar e a t i me i mpact  anal ysi s f or  appr oval  by t he Cont r act i ng Of f i cer  
based on i ndust r y st andar d AACE 52R- 06.   Ut i l i ze a copy of  t he l ast  
appr oved schedul e pr i or  t o t he f i r st  day of  t he i mpact  or  del ay f or  t he 
t i me i mpact  anal ysi s.   I f  Cont r act i ng Of f i cer  det er mi nes t he t i me f r ame 
bet ween t he l ast  appr oved schedul e and t he f i r st  day of  i mpact  i s t oo 
gr eat ,  pr epar e an i nt er i m updat ed schedul e t o per f or m t he t i me i mpact  
anal ysi s.   Unl ess appr oved by t he Cont r act i ng Of f i cer ,  no ot her  changes 
may be i ncor por at ed i nt o t he schedul e bei ng used t o j ust i f y t he t i me 
i mpact .

3. 8. 4   For ensi c Schedul e Anal ysi s ( Ret r ospect i ve Anal ysi s)

Pr epar e an anal ysi s f or  appr oval  by t he Cont r act i ng Of f i cer  based on 
met hodol ogi es i dent i f i ed i n i ndust r y st andar d AACE 29R- 03.   I dent i f y whi ch 
met hodol ogy was chosen and expl ai n why i t  i s  mor e appr opr i at e t han ot her  
met hodol ogi es avai l abl e.

3. 8. 5   Fr agment ar y Net wor k ( Fr agnet )

Pr epar e a pr oposed f r agnet  f or  t i me i mpact  anal ysi s consi st i ng of  a 
sequence of  new act i v i t i es t hat  ar e pr oposed t o be added t o t he pr oj ect  
schedul e t o demonst r at e t he i nf l uence of  t he del ay or  i mpact  t o t he 
pr oj ect ' s cont r act ual  dat es.   Cl ear l y show how t he pr oposed f r agnet  i s t o 
be t i ed i nt o t he pr oj ect  schedul e i ncl udi ng al l  pr edecessor s and 
successor s t o t he f r agnet  act i v i t i es.   The pr oposed f r agnet  must  be 
appr oved by t he Cont r act i ng Of f i cer  pr i or  t o i ncor por at i on i nt o t he 
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pr oj ect  schedul e.

3. 8. 6   Ti me Ext ensi on

The Cont r act i ng Of f i cer  must  appr ove t he Just i f i cat i on of  Del ay i ncl udi ng 
t he t i me i mpact  anal ysi s bef or e a t i me ext ensi on wi l l  be gr ant ed.   No t i me 
ext ensi on wi l l  be gr ant ed unl ess t he del ay consumes al l  avai l abl e Pr oj ect  
Fl oat  and ext ends t he pr oj ect ed f i ni sh dat e ( " End Pr oj ect "  mi l est one)  
beyond t he Cont r act  Compl et i on Dat e.   The t i me ext ensi on wi l l  be i n 
cal endar  days.

Act ual  del ays t hat  ar e f ound t o be caused by t he Cont r act or ' s own act i ons,  
whi ch r esul t  i n a cal cul at ed schedul e del ay,  ar e not  a cause f or  an 
ext ensi on t o t he per f or mance per i od,  compl et i on dat e,  or  any i nt er i m 
mi l est one dat e.  

3. 8. 7   I mpact  t o Ear l y Compl et i on Schedul e

No ext ended over head wi l l  be pai d f or  del ay pr i or  t o t he or i gi nal  Cont r act  
Compl et i on Dat e f or  an Ear l y Compl et i on I PS unl ess t he Cont r act or  act ual l y 
per f or med wor k i n accor dance wi t h t hat  Ear l y Compl et i on Schedul e.   The 
Cont r act or  must  show t hat  an ear l y compl et i on was achi evabl e had i t  not  
been f or  t he i mpact .

3. 9   FAI LURE TO ACHI EVE PROGRESS

Shoul d t he pr ogr ess f al l  behi nd t he appr oved pr oj ect  schedul e f or  r easons 
ot her  t han t hose t hat  ar e excusabl e wi t hi n t he t er ms of  t he cont r act ,  t he 
Cont r act i ng Of f i cer  may r equi r e pr ovi s i on of  a wr i t t en r ecover y pl an f or  
appr oval .   The pl an must  det ai l  how pr ogr ess wi l l  be made- up t o i ncl ude 
whi ch act i v i t i es wi l l  be accel er at ed by addi ng addi t i onal  cr ews,  l onger  
wor k hour s,  ext r a wor kdays,  et c.

3. 9. 1   Ar t i f i c i al l y  I mpr ovi ng Pr ogr ess

Ar t i f i c i al l y  i mpr ovi ng pr ogr ess by means such as,  but  not  l i mi t ed t o,  
r evi s i ng t he schedul e l ogi c,  modi f y i ng,  or  addi ng const r ai nt s,  shor t eni ng 
act i v i t y dur at i ons,  or  changi ng cal endar s i n t he pr oj ect  schedul e i s 
pr ohi bi t ed.   I ndi cat e assumpt i ons made and t he basi s f or  any l ogi c,  
const r ai nt ,  dur at i on,  and cal endar  changes used i n t he cr eat i on of  t he 
r ecover y pl an.   Any addi t i onal  r esour ces,  manpower ,  or  dai l y and weekl y 
wor k hour  changes pr oposed i n t he r ecover y pl an must  be evi dent  at  t he 
wor k s i t e and document ed i n t he dai l y r epor t  al ong wi t h t he Schedul e 
Nar r at i ve Repor t .

3. 9. 2   Fai l ur e t o Per f or m

Fai l ur e t o per f or m wor k and mai nt ai n pr ogr ess i n accor dance wi t h t he 
suppl ement al  r ecover y pl an may r esul t  i n an i nt er i m and f i nal  
unsat i sf act or y per f or mance r at i ng and may r esul t  i n cor r ect i ve act i on 
di r ect ed by t he Cont r act i ng Of f i cer  pur suant  t o FAR 52. 236- 15 Schedul es 
f or  Const r uct i on Cont r act s,  FAR 52. 249- 10 Def aul t  ( Fi xed- Pr i ce 
Const r uct i on) ,  and ot her  cont r act  pr ovi s i ons.

3. 9. 3   Recover y Schedul e

Shoul d t he Cont r act i ng Of f i cer  f i nd i t  necessar y,  submi t  a r ecover y 
schedul e pur suant  t o FAR 52. 236- 15 Schedul es f or  Const r uct i on Cont r act s.
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3. 10   OWNERSHI P OF FLOAT

Except  f or  t he pr ovi s i on gi ven i n t he par agr aph I MPACT TO EARLY COMPLETI ON 
SCHEDULE,  f l oat  avai l abl e i n t he schedul e,  at  any t i me,  bel ongs t o t he 
Pr oj ect  and i s avai l abl e f or  Cont r act or  and Gover nment  use.   Thi s i ncl udes 
act i v i t y and pr oj ect  f l oat .   Act i v i t y f l oat  i s  t he number  of  wor kdays t hat  
an act i v i t y can be del ayed wi t hout  causi ng a del ay t o t he " End Pr oj ect "  
f i ni sh mi l est one.   Pr oj ect  f l oat  ( i f  appl i cabl e)  i s t he number  of  wor k 
days bet ween t he pr oj ect ed ear l y f i ni sh and t he " End Pr oj ect "  f i ni sh.

3. 11   TRANSFER OF SCHEDULE DATA I NTO RESI DENT MANAGEMENT SYSTEM

Ensur e schedul e dat a i s upl oaded t o RMS.   Thi s dat a i s addi t i onal  
suppor t i ng dat a i n a f or m and det ai l  r equi r ed by t he Cont r act i ng Of f i cer  
pur suant  t o FAR 52. 232- 5 Payment s under  Fi xed- Pr i ce Const r uct i on 
Cont r act s.   The r ecei pt  of  a pr oper  payment  r equest  pur suant  t o FAR 
52. 232- 27 Pr ompt  Payment  f or  Const r uct i on Cont r act s i s cont i ngent  upon t he 
Gover nment  r ecei v i ng bot h accept abl e and appr ovabl e har d copi es and 
mat chi ng el ect r oni c ver si ons of  t he appl i cat i on f or  pr ogr ess payment .

3. 12   PRI MAVERA P6 MANDATORY REQUI REMENTS

Ensur e Pr i maver a P6 set t i ngs pr ovi de a schedul e capabl e of  f ul f i l l i ng t he 
r equi r ement s of  t he cont r act .   The f ol l owi ng set t i ngs ar e mandat or y and 
r equi r ed i n al l  schedul e submi ssi ons t o t he Gover nment :  

a.   Act i v i t y Codes must  be Pr oj ect  Level ,  not  Gl obal  or  EPS l evel .

b.   Cal endar s must  be Pr oj ect  Level ,  not  Gl obal  or  Resour ce l evel .

c.   Act i v i t y Dur at i on Types must  be set  t o " Fi xed Dur at i on & Uni t s" .

d.   Per cent  Compl et e Types must  be set  t o " Physi cal " .

e.   Ti me Per i od Admi n Pr ef er ences must  r emai n t he def aul t  " 8. 0 hr / day,  40 
hr / week,  172 hr / mont h,  2000 hr / year " .   Set  Cal endar  Wor k Hour s/ Day t o 
8. 0 Hour  days.

f .   Set  Schedul e Opt i on f or  def i ni ng Cr i t i cal  Act i v i t i es t o " Longest  Pat h" .

g.   Set  Schedul e Opt i on f or  def i ni ng pr ogr essed act i v i t i es t o " Ret ai ned 
Logi c" .

h.   Set  up cost  l oadi ng usi ng a s i ngl e l ump sum non- l abor  r esour ce.   The 
Pr i ce/ Uni t  must  be $1/ hr ,  Def aul t  Uni t s/ Ti me must  be " 8h/ d" ,  and 
set t i ngs " Aut o Comput e Act ual s"  and " Cal cul at e cost s f r om uni t s"  
sel ect ed.

i .   Act i v i t y I D' s must  not  exceed 10 char act er s.

j .   Act i v i t y Names must  have a ver b- noun st r uct ur e and cont ai n t he most  
def i ni ng and det ai l ed descr i pt i on wi t hi n t he f i r st  30 char act er s.

k.   The dai l y endi ng hour  f or  al l  wor k cal endar s must  be t he same.

        - -  End of  Sect i on - -
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SECTI ON 01 32 16. 00 20

SMALL PROJECT CONSTRUCTI ON PROGRESS SCHEDULES
08/ 18

PART 1   GENERAL

1. 1   SUBMI TTALS
Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl ysubmi t t al s 
not  havi ng a " G"  desi gnat i on ar e f or  Cont r act or  Qual i t y Cont r ol  or  
Desi gner  of  Recor d appr oval .  Submi t  t he f ol l owi ng i n accor dance wi t h 
Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 01 Pr econst r uct i on Submi t t al s

Basel i ne Const r uct i on Schedul e;  G

Basel i ne Desi gn Schedul e;  G

Mont hl y Updat es;  G

1. 2   PRE- CONSTRUCTI ON SCHEDULE REQUI REMENT

Pr i or  t o t he st ar t  of  wor k,  pr epar e and submi t  t o t he Cont r act i ng Of f i cer  
a Basel i ne Desi gn Schedul e and Basel i ne Const r uct i on Schedul e i n t he f or m 
of  a Net wor k Anal ysi s Schedul e ( NAS) or  Bar  Char t  Schedul e i n accor dance 
wi t h t he t er ms i n Cont r act  Cl ause FAR 52. 236- 15 Schedul es f or  Const r uct i on 
Cont r act s,  except  as modi f i ed i n t hi s cont r act .   
Pr i or  t o t he st ar t  of  wor k,  pr epar e and submi t  t o t he Cont r act i ng Of f i cer  
a Basel i ne Const r uct i on Schedul e i n t he f or m of  a Net wor k Anal ysi s 
Schedul e ( NAS)  or  Bar  Char t  Schedul e i n accor dance wi t h t he t er ms i n 
Cont r act  Cl ause FAR 52. 236- 15 Schedul es f or  Const r uct i on Cont r act s,  except  
as modi f i ed i n t hi s cont r act .   

The appr oval  of  a Basel i ne Const r uct i on Schedul e i s a condi t i on pr ecedent  
t o:

a.   The Cont r act or  st ar t i ng demol i t i on wor k or  const r uct i on st age( s)  of  
t he cont r act .

b.   Pr ocessi ng Cont r act or ' s i nvoi ce( s)  f or  const r uct i on act i v i t i es/ i t ems 
of  wor k.

c.   Revi ew of  any schedul e updat es.

Submi t t al  of  t he Basel i ne Desi gn and Const r uct i on Schedul e,  and subsequent  
schedul e updat es,  i s  under st ood t o be t he Cont r act or ' s cer t i f i cat i on t hat  
t he submi t t ed schedul e meet s t he r equi r ement s of  t he Cont r act  Document s,  
r epr esent s t he Cont r act or ' s pl an on how t he wor k wi l l  be accompl i shed,  and 
accur at el y r ef l ect s t he wor k t hat  has been accompl i shed and how i t  was 
sequenced ( as- bui l t  l ogi c) .

1. 3   SCHEDULE FORMAT

Pr ovi de schedul e i n ei t her  NAS or  Bar  Char t  f or mat  as speci f i ed i n t he 
t ask or der .
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1. 3. 1   Net wor k Anal ysi s Schedul e ( NAS)

Use t he cr i t i cal  pat h met hod ( CPM)  t o schedul e and cont r ol  pr oj ect  
act i v i t i es.   Pr epar e and mai nt ai n pr oj ect  schedul es usi ng Pr i maver a P6 or  
Mi cr osof t  Pr oj ect  2010.

Wi t hi n 15 cal endar  days af t er  appr oval  of  t he I ni t i al  Schedul e or  appr oval  
of  t he f i nal  desi gn f or  a desi gn bui l d pr oj ect ,  submi t  t o t he Cont r act i ng 
Of f i cer  a f i nal  NAS schedul e.

1. 3. 1. 1   Act i v i t y Requi r ement s

a.   At  a mi ni mum,  i dent i f y t he f ol l owi ng i n t he schedul e:

( 1)  Desi gn and Const r uct i on t i me f or  maj or  syst ems and component s

( 2)  Each act i v i t y assi gned wi t h i t s appr opr i at e Responsi bi l i t y  Code

( 3)  Each act i v i t y assi gned wi t h i t s appr opr i at e Phase and Ar ea Codes

( 4)  Maj or  submi t t al s and submi t t al  pr ocessi ng t i me

( 5)  Maj or  equi pment  l ead t i me

b.   Bui l d t he Schedul e as f ol l ows:

( 1)  Show desi gn per i ods,  submi t t al s,  Gover nment  r evi ew per i ods,  
mat er i al / equi pment  del i ver y,  ut i l i t y  out ages,  on- si t e 
const r uct i on,  i nspect i on,  t est i ng,  and cl oseout  act i v i t i es.

( 2)  Wi t h t he except i on of  t he Cont r act  Awar d and End Cont r act  
mi l est one act i v i t i es,  use of  open- ended act i v i t i es i s not  al l owed;  
each act i v i t y must  have pr edecessor  and successor  t i es.   No 
act i v i t y must  have open st ar t  or  open f i ni sh ( dangl i ng)  l ogi c.   
Mi ni mi ze r edundant  l ogi c t i es.   Once an act i v i t y exi st s on t he 
schedul e i t  must  not  be del et ed or  r enamed t o change t he scope of  
t he act i v i t y and must  not  be r emoved f r om t he schedul e l ogi c 
wi t hout  appr oval  f r om t he Cont r act i ng Of f i cer .   Whi l e an act i v i t y 
cannot  be del et ed,  wher e sai d act i v i t y i s no l onger  appl i cabl e t o 
t he schedul e but  must  r emai n wi t hi n t he l ogi c st r eam f or  
hi st or i cal  r ecor d,  i t  can be changed t o a mi l est one.   Document  any 
such change i n t he mi l est one' s " Not ebook, "  i ncl udi ng a dat e and 
expl anat i on f or  t he change.   The I D number  f or  a del et ed act i v i t y 
must  not  be r e- used f or  anot her  act i v i t y.

( 3)  Assi gn each act i v i t y i t s appr opr i at e Responsi bi l i t y  Code and Ar ea 
Code,  i ndi cat i ng l ocat i on and r esponsi bi l i t y  t o accompl i sh t he 
wor k i ndi cat ed by t he act i v i t y,  Phase Code,  and Wor k Locat i on 
Code.   I ncl ude ant i c i pat ed t asks t o be assi gned Gover nment  
r esponsi bi l i t y .

( 4)  Dat e/ t i me const r ai nt s or  l ags,  ot her  t han t hose r equi r ed by t he 
cont r act ,  ar e not  al l owed unl ess appr oved by t he Cont r act i ng 
Of f i cer .   I ncl ude as t he l ast  act i v i t y i n t he cont r act  schedul e,  a 
mi l est one act i v i t y named " Cont r act  Compl et i on Dat e" .

( 5)  I ncl ude t he f ol l owi ng Cont r act  Mi l est ones:

( a)  I ncl ude as t he f i r st  act i v i t y on t he schedul e a st ar t  
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mi l est one t i t l ed " Cont r act  Awar d" ,  whi ch must  have a Mandat or y 
St ar t  const r ai nt  equal  t o t he Cont r act  Awar d Dat e;

( b)  I ncl ude I nt er i m or  Phased Compl et i on Mi l est ones r equi r ed by 
t he Cont r act  or  as appr oved by t he Cont r act i ng Of f i cer ;

( c)  I ncl ude Faci l i t y  Tur nover  Pl anni ng Meet i ng Mi l est ones;

( d)  I ncl ude an unconst r ai ned f i ni sh mi l est one on t he schedul e 
t i t l ed " Subst ant i al  Compl et i on" .   Subst ant i al  Compl et i on i s 
def i ned as t he poi nt  i n t i me t he Gover nment  woul d consi der  t he 
pr oj ect  r eady f or  benef i c i al  occupancy wher ei n by mut ual  agr eement  
of  t he Gover nment  and Cont r act or .   Gover nment  use of  t he f aci l i t y  
i s  al l owed whi l e const r uct i on access cont i nues i n or der  t o 
compl et e r emai ni ng i t ems ( e. g.  punch l i s t  and ot her  c l ose out  
submi t t al s) .

( e)  I ncl ude an unconst r ai ned f i ni sh mi l est one on t he schedul e 
t i t l ed " Pr oj ect ed Compl et i on" .   Pr oj ect ed Compl et i on i s def i ned as 
t he poi nt  i n t i me t he Gover nment  woul d consi der  t he pr oj ect  
compl et e.  Thi s mi l est one must  have t he Cont r act  Compl et i on Dat e 
( CCD)  mi l est one as i t s onl y successor .

( f )   I ncl ude as t he l ast  act i v i t y on t he schedul e a f i ni sh 
mi l est one t i t l ed " Cont r act  Compl et i on ( CCD) "  wi t h const r ai nt  t ype 
" Must  Fi ni sh No Lat er  Than" .   Cal cul at i on of  schedul e updat es must  
be such t hat  i f  t he f i ni sh of  t he " Pr oj ect ed Compl et i on"  mi l est one 
f al l s af t er  t he cont r act  compl et i on dat e,  t hen negat i ve f l oat  wi l l  
be cal cul at ed on t he l ongest  pat h and i f  t he f i ni sh of  t he 
" Pr oj ect ed Compl et i on"  mi l est one f al l s bef or e t he cont r act  
compl et i on dat e,  t he f l oat  cal cul at i on must  r ef l ect  posi t i ve f l oat  
on t he l ongest  pat h.   Thi s mi l est one must  be set  t o 5: 00 pm.

( 6)  Pr ovi de l ead t i me f or  maj or  equi pment .

1. 3. 1. 2   Ant i c i pat ed Weat her  Lost  Wor k Days

Ref er  t o Sect i on 01 11 00. 00 10 GENERAL CONTRACT REQUI REMENTS,  par agr aph 
TI ME EXTENSI ONS FOR UNUSUALLY SEVERE WEATHER.

Assi gn t he Weat her  Cal endar  t o any act i v i t y t hat  coul d be i mpact ed by 
adver se weat her .   The Cont r act i ng Of f i cer  wi l l  i ssue a modi f i cat i on i n 
accor dance wi t h t he cont r act  c l auses,  gi v i ng t he Cont r act or  a t i me 
ext ensi on f or  t he di f f er ence of  days bet ween t he ant i c i pat ed and act ual  
adver se weat her  del ay i f  t he number  of  act ual  adver se weat her  del ay days 
exceeds t he number  of  days ant i c i pat ed f or  t he mont h i n whi ch t he del ay 
occur s and t he adver se weat her  del ayed act i v i t i es ar e cr i t i cal  t o cont r act  
compl et i on.   A l ost  wor kday due t o weat her  condi t i ons i s def i ned as a day 
i n whi ch t he Cont r act or  cannot  wor k at  l east  50 per cent  of  t he day on t he 
i mpact ed act i v i t y.

1. 3. 1. 3   Act i v i t y I dent i f i cat i on

a.  I dent i f y Gover nment ,  Const r uct i on Qual i t y Management  ( CQM) ,  
Const r uct i on act i v i t i es pl anned f or  t he pr oj ect  and ot her  act i v i t i es 
t hat  coul d i mpact  pr oj ect  compl et i on i f  del ayed.

b.   I dent i f y admi ni st r at i ve t ype act i v i t y/ mi l est ones i ncl udi ng 
pr e- const r uct i on submi t t al  and per mi t  r equi r ement s pr i or  t o demol i t i on 
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or  const r uct i on st age.

c.   Cr eat e separ at e act i v i t i es f or  each Phase,  Ar ea,  Fl oor  Level ,  and 
Locat i on t he act i v i t y i s occur r i ng.

d.   Do not  use const r uct i on cat egor y act i v i t y t o r epr esent  non- wor k t ype 
r ef er ence ( Such as,  Ser i al  Let t er  or  Request  f or  I nf or mat i on)  i n NAS.

e.   Pl ace non- wor k r ef er ence wi t hi n P6 act i v i t y det ai l s not ebook.  Act i v i t y 
cat egor i es i ncl uded i n t he schedul e ar e speci f i ed bel ow.

1. 3. 1. 4   Responsi bi l i t y  Code

Assi gn each act i v i t y i t s appr opr i at e Responsi bi l i t y  Code i ndi cat i ng 
r esponsi bi l i t y  t o accompl i sh t he wor k i ndi cat ed by t he act i v i t y,  Phase 
Code and Wor k Locat i on Code.

1. 3. 1. 5   Pr i maver a P6 Set t i ngs and Par amet er s

Use t he f ol l owi ng Pr i maver a P6 set t i ngs and par amet er s i n pr epar i ng t he 
Basel i ne Schedul e.   Devi at i on f r om t hese set t i ngs and par amet er s,  wi t hout  
pr i or  consent  of  t he Cont r act i ng Of f i cer ,  i s  cause f or  r ej ect i on of  
schedul e submi ssi on.

a.   Gener al :  Def i ne or  est abl i sh Cal endar s and Act i v i t y Codes at  t he 
" Pr oj ect "  l evel ,  not  t he " Gl obal "  l evel .

b.   Admi n Dr op- Down Menu,  Admi n Pr ef er ences,  Ti me Per i ods Tab:

( 1)  Set  t i me per i ods f or  P6 f or  Hour s/ Day,  Hour s/ Week,  Hour s/ Mont h and 
Hour s/ Year  based on Sect i on 01 11 00. 00 10 Par agr aph " WORKI NG 
HOURS" .

( 2)  Use assi gned cal endar  t o speci f y t he number  of  wor k hour s f or  each 
t i me per i od:  Must  be checked.

c.   Admi n Dr op- Down Menu,  Admi n Pr ef er ences,  Ear ned Val ue Tab:   Ear ned 
Val ue Cal cul at i on:  Use " Budget ed val ues wi t h cur r ent  dat es" .

d.   Pr oj ect  Level ,  Dat es Tab:   Set  " Must  Fi ni sh By"  dat e t o " Cont r act  
Compl et i on Dat e" ,  and set  " Must  Fi ni sh By"  t i me t o 05: 00pm.

e.   Pr oj ect  Level ,  Def aul t s Tab:

( 1)  Dur at i on Type:  Set  t o " Fi xed Dur at i on & Uni t s" .

( 2)  Per cent  Compl et e Type:  Set  t o " Physi cal " .

( 3)  Act i v i t y Type:  Set  t o " Task Dependent " .

( 4)  Cal endar :  Set  t o " St andar d 5 Day Wor kweek" .   Cal endar  must  r ef l ect  
Sat ur day,  Sunday and al l  Feder al  hol i days as non- wor k days.   
Al t er nat i ve cal endar s may be used wi t h Cont r act i ng Of f i cer  
appr oval .

f .   Pr oj ect  Level ,  Cal cul at i ons Tab:

( 1)  Act i v i t y per cent  compl et e based on act i v i t y st eps:  Must  be Checked.
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( 2)  Reset  Remai ni ng Dur at i on and Uni t s t o Or i gi nal :  Must  be Checked.

( 3)  Subt r act  Act ual  f r om At  Compl et i on:  Must  be Checked.

( 4)  Recal cul at e Act ual  uni t s and Cost  when dur at i on per cent  ( %)  
compl et e changes:  Must  be Checked.

( 5)  Li nk Act ual  t o Dat e and Act ual  Thi s Per i od Uni t s and Cost :  Must  be 
Checked.

( 6)  Pr i ce/ Uni t :  Set  t o " $1/ h" .

( 7)  Updat e uni t s when cost s change on r esour ce assi gnment s:  Must  be 
Unchecked.

g.   Pr oj ect  Level ,  Set t i ngs Tab:

( 1)  Def i ne Cr i t i cal  Act i v i t i es:  Check " Longest  Pat h" .

h.   The NAS must  have a mi ni mum of  30 const r uct i on act i v i t i es.   No on- si t e 
const r uct i on act i v i t y may have dur at i ons i n excess of  20 wor ki ng days.

1. 3. 1. 6   Mi cr osof t  Pr oj ect  2010 Set t i ngs and Par amet er s

Use t he f ol l owi ng MS Pr oj ect  2010 set t i ngs and par amet er s i n pr epar i ng t he 
Basel i ne Schedul e:

a.   The Net wor k must  have a mi ni mum of  30 const r uct i on act i v i t i es.   I n 
gener al ,  al l  def i nabl e f eat ur es of  wor k i dent i f i ed i n t he Qual i t y 
Cont r ol  Pl an shoul d be r epr esent ed by const r uct i on act i v i t es wher e 
pr act i cabl e or  sensi bl e.

b.   No on- si t e const r uct i on act i v i t y may have dur at i ons i n excess of  20 
wor ki ng days.

c.   Cr i t i cal  i s  def i ned as havi ng zer o days of  Tot al  Sl ack.  Wi t hi n t he 
Basel i ne Schedul e no mor e t han 20 per cent  of  t he act i v i t i es shal l  be 
cr i t i cal .

d.   Logi c:  i ncl ude t he f ol l owi ng set t i ng:   Fi l e,  Opt i ons,  Schedul e t ab -  
Spl i t  i n- pr ogr ess t asks -  must  be sel ect ed.

e.   St at us Dat e gr i dl i ne i s di spl ayed i n t he Gant t  Char t  v i ew.

f .   Task Type i s set  t o Fi xed Wor k f or  " boot s- on- t he- gr ound"  const r uct i on 
act i v i t i es.

g.   Task Type i s set  t o Fi xed Dur at i on f or  desi gn act i v i t i es,  submi t t al s,  
Gover nment  r evi ews,  pr ocur ement ,  mat er i al / equi pment  del i ver y,  and 
ut i l i t y  out ages.

h.   " Ef f or t  Dr i ven"  i s t ur ned ON f or  Fi xed Dur at i on t asks.

i .   Set  t i me per i ods f or  t he pr oj ect  f or  Hr s/ Day,  Hr s/ Week,   and 
days/ mont h based on Sect i on 01 11 00. 00 10 Par agr aph " WORKI NG HOURS.

1. 3. 1. 7   Cost  Loadi ng Mi cr osof t  Pr oj ect  2010 Schedul es

Assi gn mat er i al ,  l abor  and equi pment  cost s t o t hei r  r espect i ve 
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Const r uct i on Act i v i t i es.   Assi gn mat er i al  and equi pment  cost s,  f or  whi ch 
payment  wi l l  be r equest ed i n advance of  i nst al l at i on,  t o t hei r  r espect i ve 
pr ocur ement  act i v i t y ( i . e.  t he mat er i al / equi pment  on- si t e act i v i t y) .   
Evenl y di sper se over head and pr of i t  t o each act i v i t y over  t he dur at i on of  
t he pr oj ect .   Cost  l oadi ng must  t ot al  t o 100 per cent  of  t he val ue of  t he 
cont r act .

1. 3. 1. 7. 1   Sof t war e Set t i ngs

a.   Resour ce Sheet

( 1)  Resour ce Name:  Ent er  each code and r esour ce f or  t he pr oj ect
( 2)  Type:  Set  t o " Mat er i al "
( 3)  Mat er i al  Label :   Ent er  uni t s of  measur ement  f or  each r esour ce
( 4)  St d.  Rat e:  Ent er  uni t  cost  f or  each r esour ce
( 5)  Accr ue at :  Set  t o " Pr or at ed"

b.  Assi gni ng Resour ces t o Each Act i v i t y

( 1)  Sel ect  each act i v i t y i n Gant t  Char t  
( 2)  Assi gn r esour ces,  Resour ce Tab 
( 3)  Sel ect  each r esour ce and ent er  t he quant i t y of  t he uni t s;  t hen,  

assi gn t he r esour ce( s)  t o t he act i v i t y

c.  Basel i ne f or  Ear ned Val ue Cal cul at i on,  Fi l e Tab,  Opt i ons,  Advanced,  
Def aul t  t ask Ear ned Val ue met hod:   Set  t o " Physi cal  % Compl et e"  or  as 
di r ect ed by t he Cont r act i ng Of f i cer

1. 3. 1. 7. 2   Tabul ar  Repor t s

1. 3. 1. 7. 2. 1   Tr acki ng Gant t  Schedul e wi t h Cost  Tabl e

Submi t  a Tr acki ng Gant t  Schedul e wi t h each schedul e updat e showi ng 
act i v i t y basel i ne cost ,  cost  per cent  compl et e,  and Budget ed Cost  of  Wor k 
Per f or med ( BCWP) ,  as di r ect ed by t he Cont r act i ng Of f i cer .

1. 3. 1. 7. 2. 2   Ear ned Val ue Over  Ti me Repor t

a.   Wi t h each schedul e submi ssi on,  submi t  Ear ned Val ue Over  Ti me Repor t  
S- Cur ves i ndi cat i ng Pl anned Val ue t o t he cont r act  compl et i on dat e 
based on pr oj ect ed ear l y and l at e act i v i t y f i ni sh dat es and Ear ned 
Val ue.

b.   Revi se Ear ned Val ue Over  Ti me Repor t  S- Cur ves when t he cont r act  i s  
modi f i ed,  or  as di r ect ed by t he Cont r act i ng Of f i cer .

1. 3. 1. 7. 3   Pay Act i v i t y Dat a

Manual l y ent er  pay act i v i t y dat a i n t he RMS 3 dat abase accor di ng t o t he 
r equi r ement s of  Sect i on 01 45 00. 15 10 RESI DENT MANAGEMENT SYSTEM 
CONTRACTOR MODE( RMS CM) .   Tha pay act i v i t y schedul e shal l  be i dent i cal  t o 
t he act i v i t i es i n t he NAS.

1. 3. 2   Bar  Char t  Schedul e

The Bar  Char t  must ,  as a mi ni mum,  show wor k act i v i t i es,  submi t t al s,  
Gover nment  r evi ew per i ods,  mat er i al / equi pment  del i ver y,  ut i l i t y  out ages,  
on- si t e const r uct i on,  i nspect i on,  t est i ng,  and cl oseout  act i v i t i es.   The 
Bar  Char t  must  be t i me scal ed and gener at ed usi ng an el ect r oni c 
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spr eadsheet  pr ogr am.

1. 3. 2. 1   Schedul e of  Pr i ces

Wi t hi n 15 cal endar  days af t er  t he NTP i s acknowl edged,  pr epar e and del i ver  
t o t he Cont r act i ng Of f i cer  a Schedul e of  Pr i ces.   Pr ovi de a det ai l ed 
br eakdown of  t he t ask or der  pr i ce t hat  assi gns cost s t o act i v i t i es shown 
on t he Bar  Char t  Schedul e.

Cost s may be consi der ed f or  Bondi ng,  Desi gn Submi t t al s,  and on- si t e 
const r uct i on act i v i t i es onl y.   Cost  may not  be consi der ed f or  act i v i t i es 
t hat  do not  r esul t  i n t angi bl e wor k i n pl ace i ncl udi ng mobi l i zat i on,  
t empor ar y const r uct i on,  Envi r onment al  Pr ot ect i on,  Qual i t y Cont r ol ,  Saf et y,  
submi t t al s,  pr e- const r uct i onpl anni ng,  or  s i mi l ar .

Over head and pr of i t  cost s shal l  be evenl y di sper sed over  each pay act i v i t y 
and over  t he ent i r e dur at i on of  t he pr oj ect .   Cost  l oadi ngs must  t ot al  100 
per cent  of  t he t ask or der  val ue.   The Schedul e of  Pr i ces shal l  be manual l y 
ent er ed i n t he RMS 3 dat abase as pay act i v i t i es accor di ng t o t he 
r equi r ement s of  Sect i on 01 45 00. 15 10 RESI DENT MANAGEMENT SYSTEM 
CONTRACTOR MODE( RMS CM) .

1. 3. 3   Schedul e Submi t t al s and Pr ocedur es

Submi t  Schedul es and updat es i n har d copy and on el ect r oni c medi a t hat  i s 
accept abl e t o t he Cont r act i ng Of f i cer .   Submi t  an el ect r oni c back- up of  
t he pr oj ect  schedul e i n an i mpor t  f or mat  compat i bl e wi t h t he Gover nment ' s 
schedul i ng pr ogr am.

1. 4   PAYMENTS FOR STORED MATERI ALS

Per  FAR 52. 232- 5( B) ( 2) ,  Payment s Under  Fi x- Pr i ce Const r uct i on:  " I n 
pr epar at i on of  est i mat es,  t he Cont r act i ng Of f i ce may aut hor i ze mat er i al  
del i ver ed on t he si t e and pr epar at or y wor k done t o be t aken i nt o 
consi der at i on. "   Mat er i al  cost s f or  whi ch payment  wi l l  be r equest ed i n 
advance of  i nst al l at i on must  be assi gned t o t hei r  r espect i ve on- si t e 
const r uct i on act i v i t y.   These St or ed Mat er i al s payment s r equi e evi dence of  
paymnet ,  pr oper  st or age on si t e,  and i nspect i on f or  compl i ance.

1. 5   COST LOADI NG OF CLOSEOUT ACTI VI TES

Cost  l oad t he " Cor r ect i on of  punch l i s t  f r om Gover nment  pr e- f i nal  
i nspect i on"  act i v i t y( i es)  not  l ess t han 5 per cent  of  t he pr esent  t ask 
or der  val ue.   Act i v i t y( i es)  may be decl ar ed 100 per cent  compl et e upon t he 
Gover nment ' s ver i f i cat i on of  compl et i on and cor r ect i on of  al l  punch l i s t  
wor k i dent i f i ed dur i ng Gover nment  pr e- f i nal  i nspect i on( s) .

1. 6   SCHEDULE MONTHLY UPDATES

Updat e t he Desi gn and Const r uct i on Schedul e at  mont hl y i nt er val s.   The 
updat ed schedul e must  be kept  cur r ent ,  r ef l ect i ng act ual  act i v i t y pr ogr ess 
and pl an f or  compl et i ng t he r emai ni ng wor k.   Submi t  copi es of  pur chase 
or der s and conf i r mat i on of  del i ver y dat es as di r ect ed by t he Cont r act i ng 
Of f i cer .

a.   Nar r at i ve Repor t :  I dent i f y and j ust i f y t he f ol l owi ng:

( 1)  Pr ogr ess made i n each ar ea of  t he pr oj ect ;
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( 2)  Cr i t i cal  Pat h

( 3)  Dat e/ t i me const r ai nt ( s) ,  ot her  t han t hose r equi r ed by t he cont r act ;

( 4)  Li st i ng of  changes made bet ween t he pr evi ous schedul e and cur r ent  
updat ed schedul e i ncl udi ng:  added or  r emoved act i v i t i es,  or i gi nal  
and r emai ni ng dur at i ons f or  act i v i t i es t hat  have not  st ar t ed,  
l ogi c ( sequence,  const r ai nt ,  l ag/ l ead) ,  mi l est ones,  pl anned 
sequence of  oper at i ons,  l ongest  pat h,  cal endar s or  cal endar  
assi gnment s,  and cost  l oadi ng.

( 5)  St at us of  any l ong l ead mat er i al s/ equi pment

( 6)  St at us of  cr i t i cal  t est i ng r equi r ement s,  ( i . e.  TAB ( t est i ng,  
adj ust i ng and bal anci ng) ,  sewer  l i ne t est i ng,  commi ssi oni ng) .

( 7)  St at us of  Cont r act  Compl et i on Dat e and i nt er i m mi l est ones;

( 8)  Cur r ent  and ant i c i pat ed del ays ( descr i be cause of  del ay and 
cor r ect i ve act i ons( s)  and mi t i gat i on measur es t o mi ni mi ze) ;

( 9)  Descr i pt i on of  cur r ent  and f ut ur e schedul e pr obl em ar eas.

For  each ent r y i n t he nar r at i ve r epor t ,  c i t e t he r espect i ve Act i v i t y I D 
and Act i v i t y Name,  t he dat e and r eason f or  t he change,  and descr i pt i on of  
t he change.

1. 7   CONTRACT MODI FI CATI ON ( appl i cabl e when use of  NAS i s speci f i ed)

Submi t  a Ti me I mpact  Anal ysi s ( TI A)  wi t h each cost  and t i me pr oposal  f or  a 
pr oposed change.   TI A must  i l l ust r at e t he i nf l uence of  each change or  
del ay on t he Cont r act  Compl et i on Dat e or  mi l est ones.   No t i me ext ensi ons 
wi l l  be gr ant ed nor  del ay damages pai d unl ess a del ay occur s whi ch 
consumes al l  avai l abl e Pr oj ect  Fl oat ,  and ext ends t he Pr oj ect ed Fi ni sh 
beyond t he Cont r act  Compl et i on Dat e.

a.   Each TI A must  be i n bot h nar r at i ve and schedul e f or m.   The nar r at i ve 
must  def i ne t he scope and condi t i ons of  t he change;  pr ovi de st ar t  and 
f i ni sh dat es of  i mpact ,  successor  and pr edecessor  act i v i t y t o i mpact  
per i od,  r esponsi bl e par t y,  descr i be how i t  or i gi nat ed,  and how i t  
i mpact s t he schedul e.   The schedul e submi ssi on must  consi st  of  t hr ee 
nat i ve f i l es:

( 1)  Schedul e Sub- net wor k -  Model  t he scope of  t he change condi t i on by 
showi ng onl y t he schedul e act i v i t es t o be added as a r esul t  of  t he 
change,  t hei r  i mmedi at e pr edecessor  and successor  act i v i t i es i n 
t he exi st i ng schedul e,  and how t he change act i v i t i es ar e t o be 
l ogi cal l y t i ed t oget her .

( 2)  Updat e Schedul e -  Pr ovi de t he most  r ecent l y accept ed updat e 
schedul e i n ef f ect  at  t he t i me of  t he change.   Thi s updat e 
schedul e shal l  not  cont ai n any r evi s i ons or  addi t i ons t o t he 
exi st i ng l ogi ce or  act i v i t i es.

( 3)  Revi sed Updat e Schedul e -  Pr ovi de a schedul e t hat  model s t he 
ef f ect s of  t he di sr upt i on on t he updat e schedul e i n ef f ect  at  t he 
t i me of  t he change.   The r evi sed udat e shal l  have t he Schedul e 
Sub- net wor k i nser t ed i nt o t he Updat e Schedul e t o show how t he 
pr oj ect  and schedul ed compl et i on dat e was i mpact ed as a r esul t  of  
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t he di sr upt i on.

b.   TI As must  i ncl ude any mi t i gat i on,  and must  det er mi ne t he appor t i onment  
of  t he over al l  del ay assi gnabl e t o each i ndi v i dual
del ay.   Appor t i onment  must  pr ovi de i dent i f i cat i on of  del ay t ype and 
cl assi f i cat i on of  del ay by compensabl e and non- compensabl e event s.   
The associ at ed nar r at i ve must  c l ear l y descr i be anal ysi s met hodol ogy 
used,  and t he f i ndi ngs i n a chr onol ogi cal  l i s t i ng begi nni ng wi t h t he 
ear l i est  del ay event .

( 1)  I dent i f y and cl assi f y t ypes of  del ays as f ol l ows:

( a)  For ce maj eur e del ay ( e. g.  weat her  del ay) :  Any del ay event  
caused by somet hi ng or  someone ot her  t han t he Gover nment  
( i ncl udi ng i t s agent s)  or  t he Cont r act or ,  or  t he r i sk of  whi ch has 
not  been assi gned sol el y t o t he Gover nment  or  t he Cont r act or .  I f  
t he f or ce maj eur e del ay i s on t he cr i t i cal  pat h,  i n absence of  
ot her  t ypes of  concur r ent  del ays,  t he Cont r act or  i s gr ant ed an 
ext ensi on of  cont r act  t i me,  c l assi f i ed as a non- compensabl e event .

( b)  A Cont r act or - del ay:  Any del ay event  caused by t he Cont r act or ,  
or  t he r i sk of  whi ch has been assi gned sol el y t o t he Cont r act or .  
I f  t he cont r act or - del ay i s on t he cr i t i cal  pat h,  i n absence of  
ot her  t ypes of  concur r ent  del ays,  Cont r act or  i s not  gr ant ed 
ext ensi on of  cont r act  t i me,  and cl assi f i ed as a non- compensabl e 
event .   Wher e absent  ot her  t ypes of  del ays,  and havi ng i mpact  t o 
pr oj ect  compl et i on,  pr ovi de a Cor r ect i ve Act i on Pl an,  i dent i f y i ng 
pl an t o mi t i gat e del ay,  t o t he Cont r act i ng Of f i cer .

( c)  A Gover nment - del ay:  Any del ay event  caused by t he Gover nment ,  
or  t he r i sk of  whi ch has been assi gned sol el y t o t he Gover nment .   
I f  t he Gover nment - del ay i s on t he l ongest  pat h,  i n absence of  
ot her  t ypes of  concur r ent  del ays,  t he Cont r act or  i s gr ant ed an 
ext ensi on of  cont r act  t i me,  and cl assi f i ed as a compensabl e event .

( 2)  Use f unct i onal  t heor y t o anal yze concur r ent  del ays,  wher e:  
Separ at e del ay i ssues del ay pr oj ect  compl et i on,  do not  necessar i l y  
occur  at  same t i me,  r at her  occur  wi t hi n same mont hl y schedul e 
updat e per i od at  mi ni mum,  or  wi t hi n same as- bui l t  per i od under  
r evi ew.   I f  a combi nat i on of  f unct i onal l y concur r ent  del ay t ypes 
occur s,  i t  i s  consi der ed Concur r ent  Del ay,  whi ch i s def i ned i n t he 
f ol l owi ng combi nat i ons:

( a)  Gover nment - del ay concur r ent  wi t h Cont r act or - del ay:   Excusabl e 
t i me ext ensi on,  c l assi f i ed non- compensabl e event .

( b)  Gover nment - del ay concur r ent  wi t h f or ce maj eur e del ay:  
Excusabl e t i me ext ensi on,  c l assi f i ed non- compensabl e event .

( c)  Cont r act or - del ay concur r ent  wi t h f or ce maj eur e del ay:  
Excusabl e t i me ext ensi on,  c l assi f i ed non- compensabl e event .

( 3)  A paci ng del ay,  r eact i ng t o anot her  del ay ( par ent  del ay)  equal l y 
or  mor e cr i t i cal  t han paced act i v i t y,  must  be i dent i f i ed pr i or  t o 
paci ng.   Cont r act i ng Of f i cer  wi l l  not i f y Cont r act or  pr i or  t o 
paci ng.   Cont r act or  must  not i f y Cont r act i ng Of f i cer  pr i or  t o 
paci ng.   Not i f i cat i on must  i ncl ude i dent i f i cat i on of  par ent  del ay 
i ssue,  est i mat ed par ent  del ay t i me per i od,  paced act i v i t y( s)  
i dent i t y,  and paci ng r eason( s) .   Paci ng Concur r ency i s def i ned as 
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f ol l ows:

( a)  Gover nment - del ay concur r ent  wi t h Cont r act or - paci ng:   Excusabl e 
t i me ext ensi on,  c l assi f i ed compensabl e event .

( b)  Cont r act or - del ay concur r ent  wi t h Gover nment - paci ng:  
I nexcusabl e t i me ext ensi on,  c l assi f i ed non- compensabl e event .

c.   Submi t  dat a cont ai ni ng t he nar r at i ve and nat i ve schedul e f i l es.

d.   Unl ess t he Cont r act i ng Of f i ce r equest  ot her wi se,  onl y conf i r med t ask 
or der  modi f i cat i ons must  be added i nt o t he Const r uct i on Schedul e.

1. 8   3- WEEK LOOK AHEAD SCHEDULE

Pr epar e and i ssue a 3- Week Look Ahead schedul e t o pr ovi de a mor e det ai l ed 
day- t o- day pl an of  upcomi ng wor k i dent i f i ed on t he Const r uct i on Schedul e.   
Key t he wor k pl ans t o act i v i t y number s when a NAS i s r equi r ed and updat e 
each week t o show t he pl anned wor k f or  t he cur r ent  and f ol l owi ng t wo- week 
per i od.   Addi t i onal l y,  i ncl ude upcomi ng out ages,  c l osur es,  pr epar at or y 
meet i ngs,  and i ni t i al  meet i ngs.   I dent i f y cr i t i cal  pat h act i v i t i es on t he 
Thr ee- Week Look Ahead Schedul e.   The det ai l  wor k pl ans ar e t o be bar  char t  
t ype schedul es,  mai nt ai ned separ at el y f r om t he Const r uct i on Schedul e.   
Act i v i t i es must  not  exceed 5 wor ki ng days i n dur at i on and have suf f i c i ent  
l evel  of  det ai l  t o assi gn cr ews,  t ool s and equi pment  r equi r ed t o compl et e 
t he wor k.

1. 9   CORRESPONDENCE AND TEST REPORTS:

Al l  cor r espondence ( e. g. ,  l et t er s,  Request s f or  I nf or mat i on ( RFI s) ,  
e- mai l s,  meet i ng mi nut e i t ems,  Pr oduct i on and QC Dai l y Repor t s,  mat er i al  
del i ver y t i cket s,  phot ogr aphs)  must  r ef er ence Schedul e Act i v i t i es t hat  ar e 
bei ng addr essed.   Al l  t est  r epor t s ( e. g. ,  concr et e,  soi l  compact i on,  wel d,  
pr essur e)  must  r ef er ence Schedul e Act i v i t i es t hat  ar e bei ng addr essed.

1. 10   ADDI TI ONAL SCHEDULI NG REQUI REMENTS

Any r ef er ences t o addi t i onal  schedul i ng r equi r ement s,  i ncl udi ng syst ems t o 
be i nspect ed,  t est ed and commi ssi oned,  t hat  ar e l ocat ed t hr oughout  t he 
r emai nder  of  t he Cont r act  Document s,  ar e subj ect  t o al l  r equi r ement s of  
t hi s sect i on.

PART 2   PRODUCTS

Not  used.

PART 3   EXECUTI ON

Not  used.

        - -  End of  Sect i on - -
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SECTI ON 01 33 00

SUBMI TTAL PROCEDURES
08/ 18,  CHG 4:  02/ 21

PART 1   GENERAL

1. 1   SUMMARY

1. 1. 1   Submi t t al  I nf or mat i on

The Cont r act i ng Of f i cer  may r equest  submi t t al s i n addi t i on t o t hose 
speci f i ed when deemed necessar y t o adequat el y descr i be t he wor k cover ed i n 
t he r espect i ve sect i ons.   Each submi t t al  i s  t o be compl et e and i n 
suf f i c i ent  det ai l  t o al l ow r eady det er mi nat i on of  compl i ance wi t h cont r act  
r equi r ement s.

Uni t s of  wei ght s and measur es used on al l  submi t t al s ar e t o be t he same as 
t hose used i n t he cont r act  dr awi ngs.

1. 1. 2   Pr oj ect  Type

The Cont r act or ' s Qual i t y Cont r ol  ( CQC)  Syst em Manager  ar e t o check and 
appr ove al l  i t ems bef or e submi t t al  and st amp,  s i gn,  and dat e i ndi cat i ng 
act i on t aken.   Pr oposed devi at i ons f r om t he cont r act  r equi r ement s ar e t o 
be cl ear l y i dent i f i ed.   I ncl ude wi t hi n submi t t al s i t ems such as:   
Cont r act or ' s,  manuf act ur er ' s,  or  f abr i cat or ' s dr awi ngs;  descr i pt i ve 
l i t er at ur e i ncl udi ng ( but  not  l i mi t ed t o)  cat al og cut s,  di agr ams,  
oper at i ng char t s or  cur ves;  t est  r epor t s;  t est  cyl i nder s;  sampl es;  O&M 
manual s ( i ncl udi ng par t s l i s t ) ;  cer t i f i cat i ons;  war r ant i es;  and ot her  such 
r equi r ed submi t t al s.

The Cont r act or  and t he Desi gner  of  Recor d ( DOR) ,  i f  appl i cabl e,  ar e t o 
check and appr ove al l  i t ems bef or e submi t t al  and st amp,  s i gn,  and dat e 
i ndi cat i ng act i on t aken.   Pr oposed devi at i ons f r om t he cont r act  
r equi r ement s ar e t o be cl ear l y i dent i f i ed.   I ncl ude wi t hi n submi t t al s 
i t ems such as:   Cont r act or ' s,  manuf act ur er ' s,  or  f abr i cat or ' s dr awi ngs;  
descr i pt i ve l i t er at ur e i ncl udi ng ( but  not  l i mi t ed t o)  cat al og cut s,  
di agr ams,  oper at i ng char t s or  cur ves;  t est  r epor t s;  t est  cyl i nder s;  
sampl es;  O&M manual s ( i ncl udi ng par t s l i s t ) ;  cer t i f i cat i ons;  war r ant i es;  
and ot her  such r equi r ed submi t t al s.

1. 1. 3   Submi ssi on of  Submi t t al s

Schedul e and pr ovi de submi t t al s r equi r i ng Gover nment  appr oval  bef or e 
acqui r i ng t he mat er i al  or  equi pment  cover ed t her eby.   Pi ck up and di spose 
of  sampl es not  i ncor por at ed i nt o t he wor k i n accor dance wi t h 
manuf act ur er ' s Saf et y Dat a Sheet s ( SDS)  and i n compl i ance wi t h exi st i ng 
l aws and r egul at i ons.

1. 2   DEFI NI TI ONS

1. 2. 1   Submi t t al  Descr i pt i ons ( SD)

Submi t t al  r equi r ement s ar e speci f i ed i n t he t echni cal  sect i ons.   Exampl es 
and descr i pt i ons of  submi t t al s i dent i f i ed by t he Submi t t al  Descr i pt i on 
( SD)  number s and t i t l es f ol l ow:
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SD- 01 Pr econst r uct i on Submi t t al s

Submi t t al s t hat  ar e r equi r ed pr i or  t o or  commenci ng wi t h t he st ar t  of  
wor k on si t e.   Submi t t al s t hat  ar e r equi r ed pr i or  t o or  at  t he st ar t  
of  const r uct i on ( wor k)  or  t he next  maj or  phase of  t he const r uct i on on 
a mul t i phase cont r act .

[ For  Gover nment  appr oved di v i s i on 01 pr econst r uct i on submi t t al s t hat  ar e 
r equi r ed pr i or  t o or  commenci ng wi t h t he st ar t  of  wor k shal l  be submi t t ed 
wi t hi n 30 cal endar  days of  cont r act  awar d unl ess speci f i ed el sewher e i n 
t he speci f i cat i ons.   For  cont r act or  appr oved di v i s i on 01 submi t t al s t hat  
ar e r equi r ed pr i or  t o or  commenci ng wi t h t he st ar t  of  wor k shal l  be 
submi t t ed wi t hi n 45 cal endar  days of  cont r act  awar d unl ess speci f i ed 
el sewher e i n t he speci f i cat i ons. ]

Pr econst r uct i on Submi t t al s i ncl ude schedul es and a t abul ar  l i s t  of  
l ocat i ons,  f eat ur es,  and ot her  per t i nent  i nf or mat i on r egar di ng 
pr oduct s,  mat er i al s,  equi pment ,  or  component s t o be used i n t he wor k.

 

Cer t i f i cat es Of  I nsur ance

Sur et y Bonds

Li st  Of  Pr oposed Subcont r act or s

Li st  Of  Pr oposed Pr oduct s

Basel i ne Net wor k Anal ysi s Schedul e ( NAS)

Submi t t al  Regi st er

Schedul e Of  Pr i ces Or  Ear ned Val ue Repor t

Acci dent  Pr event i on Pl an Heal t h And Saf et y Pl an

Wor k Pl an

Qual i t y Cont r ol  ( QC)  pl an

Envi r onment al  Pr ot ect i on Pl an [ Expl osi ve Saf et y Submi ssi on ESS Wor k
Pl an]
SD- 02

SD- 02 Shop Dr awi ngs

Dr awi ngs,  di agr ams and schedul es speci f i cal l y pr epar ed t o i l l ust r at e 
some por t i on of  t he wor k.

Di agr ams and i nst r uct i ons f r om a manuf act ur er  or  f abr i cat or  f or  use i n 
pr oduci ng t he pr oduct  and as ai ds t o t he Cont r act or  f or  i nt egr at i ng 
t he pr oduct  or  syst em i nt o t he pr oj ect .
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Dr awi ngs pr epar ed by or  f or  t he Cont r act or  t o show how mul t i pl e 
syst ems and i nt er di sci pl i nar y wor k wi l l  be coor di nat ed.

SD- 03 Pr oduct  Dat a

Cat al og cut s,  i l l ust r at i ons,  schedul es,  di agr ams,  per f or mance char t s,  
i nst r uct i ons and br ochur es i l l ust r at i ng s i ze,  physi cal  appear ance and 
ot her  char act er i st i cs of  mat er i al s,  syst ems or  equi pment  f or  some 
por t i on of  t he wor k.

Sampl es of  war r ant y l anguage when t he cont r act  r equi r es ext ended 
pr oduct  war r ant i es.

SD- 04 Sampl es

Fabr i cat ed or  unf abr i cat ed physi cal  exampl es of  mat er i al s,  equi pment  
or  wor kmanshi p t hat  i l l ust r at e f unct i onal  and aest het i c 
char act er i st i cs of  a mat er i al  or  pr oduct  and est abl i sh st andar ds by 
whi ch t he wor k can be j udged.

Col or  sampl es f r om t he manuf act ur er ' s st andar d l i ne ( or  cust om col or  
sampl es i f  speci f i ed)  t o be used i n sel ect i ng or  appr ovi ng col or s f or  
t he pr oj ect .

Fi el d sampl es and mock- ups const r uct ed on t he pr oj ect  s i t e est abl i sh 
st andar ds ensur i ng wor k can be j udged.   I ncl udes assembl i es or  
por t i ons of  assembl i es t hat  ar e t o be i ncor por at ed i nt o t he pr oj ect  
and t hose t hat  wi l l  be r emoved at  concl usi on of  t he wor k.

SD- 05 Desi gn Dat a

Desi gn cal cul at i ons,  mi x desi gns,  anal yses or  ot her  dat a per t ai ni ng t o 
a par t  of  wor k.

Desi gn submi t t al s,  desi gn subst ant i at i on submi t t al s and ext ensi ons of  
desi gn submi t t al s.

SD- 06 Test  Repor t s

Repor t  s i gned by aut hor i zed of f i c i al  of  t est i ng l abor at or y t hat  a 
mat er i al ,  pr oduct  or  syst em i dent i cal  t o t he mat er i al ,  pr oduct  or  
syst em t o be pr ovi ded has been t est ed i n accor d wi t h speci f i ed 
r equi r ement s.   Unl ess speci f i ed i n anot her  sect i on,  t est i ng must  have 
been wi t hi n t hr ee year s of  dat e of  cont r act  awar d f or  t he pr oj ect .

Repor t  t hat  i ncl udes f i ndi ngs of  a t est  r equi r ed t o be per f or med on an 
act ual  por t i on of  t he wor k or  pr ot ot ype pr epar ed f or  t he pr oj ect  
bef or e shi pment  t o j ob s i t e.

Repor t  t hat  i ncl udes f i ndi ng of  a t est  made at  t he j ob s i t e or  on 
sampl e t aken f r om t he j ob s i t e,  on por t i on of  wor k dur i ng or  af t er  
i nst al l at i on.

I nvest i gat i on r epor t s

Dai l y l ogs and checkl i st s
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Fi nal  accept ance t est  and oper at i onal  t est  pr ocedur e

SD- 07 Cer t i f i cat es

St at ement s pr i nt ed on t he manuf act ur er ' s l et t er head and si gned by 
r esponsi bl e of f i c i al s of  manuf act ur er  of  pr oduct ,  syst em or  mat er i al  
at t est i ng t hat  t he pr oduct ,  syst em,  or  mat er i al  meet s speci f i cat i on 
r equi r ement s.   Must  be dat ed af t er  awar d of  pr oj ect  cont r act  and 
cl ear l y name t he pr oj ect .

Document  r equi r ed of  Cont r act or ,  or  of  a manuf act ur er ,  suppl i er ,  
i nst al l er  or  Subcont r act or  t hr ough Cont r act or .   The document  pur pose 
i s t o f ur t her  pr omot e t he or der l y pr ogr essi on of  a por t i on of  t he wor k 
by document i ng pr ocedur es,  accept abi l i t y  of  met hods,  or  per sonnel  
qual i f i cat i ons.

Conf i ned space ent r y per mi t s

Text  of  post ed oper at i ng i nst r uct i ons

SD- 08 Manuf act ur er ' s I nst r uct i ons

Pr epr i nt ed mat er i al  descr i bi ng i nst al l at i on of  a pr oduct ,  syst em or  
mat er i al ,  i ncl udi ng speci al  not i ces and ( SDS) concer ni ng i mpedances,  
hazar ds and saf et y pr ecaut i ons.

SD- 09 Manuf act ur er ' s Fi el d Repor t s

Document at i on of  t he t est i ng and ver i f i cat i on act i ons t aken by 
manuf act ur er ' s r epr esent at i ve at  t he j ob s i t e,  i n t he v i c i ni t y of  t he 
j ob s i t e,  or  on a sampl e t aken f r om t he j ob s i t e,  on a por t i on of  t he 
wor k,  dur i ng or  af t er  i nst al l at i on,  t o conf i r m compl i ance wi t h 
manuf act ur er ' s st andar ds or  i nst r uct i ons.   The document at i on must  be 
si gned by an aut hor i zed of f i c i al  of  a t est i ng l abor at or y or  agency and 
st at e t he t est  r esul t s;  and i ndi cat e whet her  t he mat er i al ,  pr oduct ,  or  
syst em has passed or  f ai l ed t he t est .

Fact or y t est  r epor t s.

SD- 10 Oper at i on and Mai nt enance Dat a

Dat a pr ovi ded by t he manuf act ur er ,  or  t he syst em pr ovi der ,  i ncl udi ng 
manuf act ur er ' s hel p and pr oduct  l i ne document at i on,  necessar y t o 
mai nt ai n and i nst al l  equi pment ,  f or  oper at i ng and mai nt enance use by 
f aci l i t y  per sonnel .

Dat a r equi r ed by oper at i ng and mai nt enance per sonnel  f or  t he saf e and 
ef f i c i ent  oper at i on,  mai nt enance and r epai r  of  t he i t em.

Dat a i ncor por at ed i n an oper at i ons and mai nt enance manual  or  cont r ol  
syst em.

SD- 11 Cl oseout  Submi t t al s

Document at i on t o r ecor d compl i ance wi t h t echni cal  or  admi ni st r at i ve 
r equi r ement s or  t o est abl i sh an admi ni st r at i ve mechani sm.

Submi t t al s r equi r ed f or  Gui di ng Pr i nci pl e Val i dat i on ( GPV)  or  Thi r d 
Par t y Cer t i f i cat i on ( TPC) .
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Speci al  r equi r ement s necessar y t o pr oper l y c l ose out  a const r uct i on 
cont r act .   For  exampl e,  Recor d Dr awi ngs and as- bui l t  dr awi ngs.   Al so,  
submi t t al  r equi r ement s necessar y t o pr oper l y c l ose out  a maj or  phase 
of  const r uct i on on a mul t i - phase cont r act .

1. 2. 2   Appr ovi ng Aut hor i t y

Of f i ce or  desi gnat ed per son aut hor i zed t o appr ove t he submi t t al .

1. 2. 3   Wor k

As used i n t hi s sect i on,  on- si t e and of f - s i t e const r uct i on r equi r ed by 
cont r act  document s,  i ncl udi ng l abor  necessar y t o pr oduce submi t t al s,  
const r uct i on,  mat er i al s,  pr oduct s,  equi pment ,  and syst ems i ncor por at ed or  
t o be i ncor por at ed i n such const r uct i on.   I n except i on,  excl udes wor k t o 
pr oduce SD- 01 submi t t al s.

1. 3   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  or  " S"  
c l assi f i cat i on.   Submi t t al s not  havi ng a " G"  or  “ S”  c l assi f i cat i on ar e 
[ f or  Cont r act or  Qual i t y Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When 
used,  a code f ol l owi ng t he " G"  c l assi f i cat i on i dent i f i es t he of f i ce t hat  
wi l l  r evi ew t he submi t t al  f or  t he Gover nment . ]   Submi t  t he f ol l owi ng i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 01 Pr econst r uct i on Submi t t al s

Submi t t al  Regi st er ;  G

1. 4   SUBMI TTAL CLASSI FI CATI ON

1. 4. 1   Gover nment  Appr oved ( G)

Gover nment  appr oval  i s  r equi r ed f or  ext ensi ons of  desi gn,  cr i t i cal  
mat er i al s,  var i at i ons,  equi pment  whose compat i bi l i t y  wi t h t he ent i r e 
syst em must  be checked,  and ot her  i t ems as desi gnat ed by t he Gover nment .

Gover nment  appr oval  i s  r equi r ed f or  any var i at i ons f r om t he Sol i c i t at i on 
or  t he Accept ed Pr oposal  and f or  ot her  i t ems as desi gnat ed by t he 
Gover nment .

Wi t hi n t he t er ms of  t he Cont r act  Cl ause SPECI FI CATI ONS AND DRAWI NGS FOR 
CONSTRUCTI ON,  submi t t al s ar e consi der ed t o be " shop dr awi ngs. "

1. 4. 2   Desi gn- Bui l d Submi t t al  Cl assi f i cat i ons

1. 4. 2. 1   Desi gner  of  Recor d Appr oved ( DA)

Desi gner  of  Recor d ( DOR)  appr oval  i s  r equi r ed f or  ext ensi ons of  desi gn;  
cr i t i cal  mat er i al s;  any var i at i ons f r om t he Sol i c i t at i on,  t he Accept ed 
Pr oposal ,  or  t he compl et ed desi gn;  equi pment  whose compat i bi l i t y  wi t h t he 
ent i r e syst em must  be checked;  and ot her  i t ems as desi gnat ed by t he 
Cont r act i ng Of f i cer .   Pr ovi de t he Gover nment  wi t h t he number  of  copi es 
desi gnat ed her ei naf t er  of  al l  DOR appr oved submi t t al s.   The Gover nment  may 
r evi ew any or  al l  Desi gner  of  Recor d appr oved submi t t al s f or  conf or mance 

SECTI ON 01 33 00  Page 5



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

wi t h t he Sol i c i t at i on,  t he Accept ed Pr oposal ,  and t he compl et ed desi gn.   
The Gover nment  wi l l  r evi ew al l  submi t t al s desi gnat ed as var yi ng f r om t he 
Sol i c i t at i on or  Accept ed Pr oposal ,  as descr i bed bel ow.   Pr ovi de desi gn 
submi t t al s i n accor dance wi t h Sect i on 01 33 16 DESI GN AFTER AWARD.   
Gener al l y,  l i s t  desi gn submi t t al s under  SD- 05 Desi gn Dat a.

1. 4. 2. 2   Gover nment  Conf or mance Revi ew of  Desi gn ( CR)

The Gover nment  wi l l  r evi ew al l  i nt er medi at e and f i nal  desi gn submi t t al s 
f or  conf or mance wi t h t he t echni cal  r equi r ement s of  t he Sol i c i t at i on.   
Sect i on 01 33 16 DESI GN AFTER AWARD cover s t he desi gn submi t t al  and r evi ew 
pr ocess i n det ai l .   Revi ew wi l l  be onl y f or  conf or mance wi t h t he 
appl i cabl e codes,  st andar ds,  and cont r act  r equi r ement s.   Desi gn dat a 
i ncl udes t he desi gn document s descr i bed i n Sect i on 01 33 16 DESI GN AFTER 
AWARD,  DESI GN DATA.

1. 4. 2. 3   Desi gner  of  Recor d Appr oved/ Gover nment  Conf or mance Revi ew ( DA/ CR)

1. 4. 2. 3. 1   Var i at i ons f r om t he Accept ed Desi gn

DOR appr oval  and t he Gover nment ' s concur r ence ar e r equi r ed f or  any 
pr oposed var i at i on f r om t he accept ed desi gn t hat  st i l l  compl i es wi t h t he 
cont r act  bef or e t he Cont r act or  i s aut hor i zed t o pr oceed wi t h mat er i al  
acqui s i t i on or  i nst al l at i on.   I f  necessar y t o f aci l i t at e t he pr oj ect  
schedul e,  bef or e of f i c i al  submi ssi on t o t he Gover nment ,  t he Cont r act or  and 
t he DOR may di scuss wi t h t he Cont r act i ng Of f i cer ' s Repr esent at i ve a 
submi t t al  pr oposi ng a var i at i on.   However ,  t he Gover nment  r eser ves t he 
r i ght  t o r evi ew t he submi t t al  bef or e pr ovi di ng an opi ni on.   I n any case,  
t he Gover nment  wi l l  not  f or mal l y agr ee t o or  pr ovi de a pr el i mi nar y opi ni on 
on any var i at i on wi t hout  t he DOR' s appr oval  or  r ecommended appr oval .   The 
Gover nment  r eser ves t he r i ght  t o r ej ect  any desi gn,  var i at i on t hat  may 
af f ect  f ur ni t ur e,  f ur ni shi ngs,  equi pment  sel ect i ons,  or  oper at i onal  
deci s i ons t hat  wer e made,  based on t he r evi ewed and concur r ed desi gn.

1. 4. 2. 3. 2   Subst i t ut i ons

Unl ess pr ohi bi t ed or  ot her wi se pr ovi ded f or  el sewher e i n t he cont r act ,  
wher e t he Accept ed Pr oposal  named pr oduct s,  syst ems,  mat er i al s or  
equi pment  by manuf act ur er ,  br and name,  model  number ,  or  ot her  speci f i c  
i dent i f i cat i on,  and t he Cont r act or  desi r es t o subst i t ut e a manuf act ur er  or  
model  af t er  awar d,  submi t  a r equest ed subst i t ut i on f or  Gover nment  
concur r ence.   I ncl ude subst ant i at i on,  t hr ough i dent i f y i ng i nf or mat i on and 
t he DOR' s appr oval ,  t hat  t he subst i t ut e meet s t he cont r act  r equi r ement s 
and t hat  i t  i s  equal  i n f unct i on,  per f or mance,  qual i t y,  and sal i ent  
f eat ur es t o t hat  i n t he accept ed cont r act  pr oposal .   I f  t he cont r act  
ot her wi se pr ohi bi t s subst i t ut i ons of  equal  named pr oduct s,  syst ems,  
mat er i al s or  equi pment  by manuf act ur er ,  br and name,  model  number  or  ot her  
speci f i c  i dent i f i cat i on,  t he r equest  i s consi der ed a " var i at i on"  t o t he 
cont r act .   Var i at i ons ar e di scussed bel ow i n par agr aphs:  " DESI GNER OF 
RECORD APPROVED/ GOVERNMENT APPROVED"  and VARI ATI ONS.

1. 4. 2. 4   Desi gner  of  Recor d Appr oved/ Gover nment  Appr oved ( DA/ GA)

I n addi t i on t o t he above- st at ed r equi r ement s f or  pr oposed var i at i ons t o 
t he accept ed desi gn,  bot h DOR and Gover nment  Appr oval  and,  wher e 
appl i cabl e,  a cont r act  modi f i cat i on ar e r equi r ed bef or e t he Cont r act or  i s 
aut hor i zed t o pr oceed wi t h mat er i al  acqui s i t i on or  i nst al l at i on f or  any 
pr oposed var i at i on t o t he cont r act  ( t he Sol i c i t at i on or  t he Accept ed 
Pr oposal ) ,  t hat  const i t ut es a change t o t he cont r act  t er ms.  The Gover nment  
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r eser ves t he r i ght  t o accept  or  r ej ect  any such pr oposed var i at i on.

1. 4. 3   For  I nf or mat i on Onl y

Submi t t al s not  r equi r i ng Gover nment  appr oval  wi l l  be f or  i nf or mat i on 
onl y.   For  Desi gn- bui l d const r uct i on al l  submi t t al s not  r equi r i ng DOR or  
Gover nment  appr oval  wi l l  be f or  i nf or mat i on onl y.   Wi t hi n t he t er ms of  t he 
Cont r act  Cl ause SPECI FI CATI ONS AND DRAWI NGS FOR CONSTRUCTI ON,  t hey ar e not  
consi der ed t o be " shop dr awi ngs. "

1. 4. 4   Sust ai nabi l i t y  Repor t i ng Submi t t al s ( S)

Submi t t al s f or  Gui di ng Pr i nci pl e Val i dat i on ( GPV)  or  Thi r d Par t y 
Cer t i f i cat i on ( TPC)  ar e i ndi cat ed wi t h an " S"  desi gnat i on.   These 
submi t t al s ar e f or  i nf or mat i on onl y and f or  use as speci f i ed i n Sect i on 
01 33 29 SUSTAI NABI LI TY REPORTI NG.

Schedul e submi t t al s f or  t hese i t ems t hr oughout  t he cour se of  const r uct i on 
as pr ovi ded;  do not  wai t  unt i l  c l oseout .

1. 5   FORWARDI NG SUBMI TTALS REQUI RI NG GOVERNMENT APPROVAL

As soon as pr act i cabl e af t er  awar d of  cont r act ,  and bef or e pr ocur ement  or  
f abr i cat i on,  f or war d t o t he [ Commander ,  NAVFAC [ _____] ,  Code CI 4[ _____] ,  
[ _____] ]  [ Ar chi t ect - Engi neer :   [ _____] , ]  submi t t al s r equi r ed i n t he 
t echni cal  sect i ons of  t hi s speci f i cat i on,  i ncl udi ng shop dr awi ngs,  pr oduct  
dat a and sampl es.   I n addi t i on,  f or war d a copy of  t he submi t t al s t o t he 
Cont r act i ng Of f i cer .

1. 5. 1   O&M Dat a

Submi t  dat a speci f i ed f or  a gi ven i t em wi t hi n 30 cal endar  days af t er  t he 
i t em i s del i ver ed t o t he cont r act  s i t e.

I n t he event  t he Cont r act or  f ai l s  t o del i ver  O&M dat a wi t hi n t he t i me 
l i mi t s speci f i ed,  t he Cont r act i ng Of f i cer  may wi t hhol d f r om pr ogr ess 
payment s 50 per cent  of  t he pr i ce of  t he i t ems t o whi ch such O&M dat a appl y.

[ 1. 5. 2   Submi t t al s Reser ved f or  NAVFAC [ _____]  Appr oval

As an except i on t o t he st andar d submi t t al  pr ocedur e f or  Gover nment  
Appr oval ,  submi t  t he f ol l owi ng t o t he Commander ,  NAVFAC [ _____] ,  Code 
CI 4[ _____] ,  [ _____] :

[ a.   Sect i on [ _____]  [ _____] :   Pi l e dr i v i ng r ecor ds

] [ b.   Sect i on [ _____]  [ _____] :   Al l  f i r e pr ot ect i on syst em submi t t al s

] [ c.   Sect i on [ _____]  [ _____] :   Al l  f i r e al ar m syst em submi t t al s

] [ d.   Sect i on [ _____]  [ _____] :  Al l  el evat or  submi t t al s

] [ e.   Sect i on 01 91 00. 15 20  TOTAL BUI LDI NG COMMI SSI ONI NG:  SD- 06 
Commi ssi oni ng Pl an,  Cer t i f i cat e of  Readi ness,  and Commi ssi oni ng Repor t  
submi t t al s

] [ f .   Sect i on 23 09 00  I NSTRUMENTATI ON AND CONTROL FOR HVAC:   SD- 06 f i el d 
t est  r epor t  submi t t al s
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] [ g  Sect i on 23 09 53. 00 20 SPACE TEMPERATURE CONTROL SYSTEMS:   SD- 06 f i el d 
t est  r epor t  submi t t al s

] [ h.   Sect i on 23 05 93 TESTI NG,  ADJUSTI NG,  AND BALANCI NG FOR HVAC:   Al l  
submi t t al s

] [ i .   Sect i on 23 08 01. 00 20 TESTI NG I NDUSTRI AL VENTI LATI ON SYSTEMS:   Al l  
submi t t al s

] [ j .   Sect i on 26 12 19. 10 THREE- PHASE PAD- MOUNTED TRANSFORMERS:   Al l  
submi t t al s

] [ k.   Sect i on 26 12 21 SI NGLE- PHASE PAD- MOUNTED TRANSFORMERS:   Al l  submi t t al s

] [ l .   Sect i on 33 71 01 OVERHEAD TRANSMI SSI ON AND DI STRI BUTI ON:   Tr ansf or mer  
submi t t al s

] [ m.   Sect i on 26 11 16 SECONDARY UNI T SUBSTATI ONS:   Tr ansf or mer  submi t t al s

] [ n.   Sect i on 26 11 13. 00 20 PRI MARY UNI T SUBSTATI ON:   Tr ansf or mer  submi t t al s

] ] [ 1. 5. 3   Over seas Shop Dr awi ng Submi t t al s

Send submi t t al s v i a over ni ght  expr ess mai l  ser vi ce.   Al l  cost s associ at ed 
wi t h t he over ni ght  expr ess mai l  ser vi ce ar e bor ne by t he Cont r act or .   
Cost s associ at ed wi t h t he over ni ght  expr ess mai l  of  submi t t al s r el at ed t o 
pr oposed submi t t al  var i ances of  r esubmi t t al s necessar y as a r esul t  of  
noncompl i ant  or  i ncompl et e Cont r act or  submi t t al s ar e t he r esponsi bi l i t y  of  
t he Cont r act or .

] 1. 6   PREPARATI ON

1. 6. 1   Tr ansmi t t al  For m

Tr ansmi t  each submi t t al ,  except  sampl e i nst al l at i ons and sampl e panel s t o 
t he of f i ce of  t he appr ovi ng aut hor i t y usi ng t he t r ansmi t t al  f or m 
pr escr i bed by t he Cont r act i ng Of f i cer .  I ncl ude al l  i nf or mat i on pr escr i bed 
by t he t r ansmi t t al  f or m and r equi r ed i n par agr aph I DENTI FYI NG SUBMI TTALS.   
Use t he submi t t al  t r ansmi t t al  f or ms t o r ecor d act i ons r egar di ng sampl es.

Use t he ENG For m 4025- R t r ansmi t t al  f or m f or  submi t t i ng bot h 
Gover nment - appr oved and i nf or mat i on- onl y submi t t al s.   Submi t  i n accor dance 
wi t h t he i nst r uct i ons on t he r ever se si de of  t he f or m.   These f or ms [ wi l l  
be f ur ni shed t o t he Cont r act or ] [ ar e i ncl uded i n t he RMS CM sof t war e t hat  
t he Cont r act or  i s r equi r ed t o use f or  t hi s cont r act ] .   Pr oper l y compl et e 
t hi s f or m by f i l l i ng out  al l  t he headi ng bl ank spaces and i dent i f y i ng each 
i t em submi t t ed.   Exer ci se speci al  car e t o ensur e pr oper  l i s t i ng of  t he 
speci f i cat i on par agr aph and sheet  number  of  t he cont r act  dr awi ngs 
per t i nent  t o t he dat a submi t t ed f or  each i t em.

1. 6. 2   I dent i f y i ng Submi t t al s

The Cont r act or ' s [ Qual i t y Cont r ol  Manager ]  [ appr ovi ng aut hor i t y]  must  
pr epar e,  r evi ew and st amp submi t t al s,  i ncl udi ng t hose pr ovi ded by a 
subcont r act or ,  bef or e submi t t al  t o t he Gover nment .

I dent i f y submi t t al s,  except  sampl e i nst al l at i ons and sampl e panel s,  wi t h 
t he f ol l owi ng i nf or mat i on per manent l y adher ed t o or  not ed on each separ at e 
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component  of  each submi t t al  and not ed on t r ansmi t t al  f or m.   Mar k each copy 
of  each submi t t al  i dent i cal l y,  wi t h t he f ol l owi ng:

a.   Pr oj ect  t i t l e and l ocat i on

b.   Const r uct i on cont r act  number

c.   Dat es of  t he dr awi ngs and r evi s i ons

d.   Name,  addr ess,  and t el ephone number  of  Subcont r act or ,  suppl i er ,  
manuf act ur er ,  and any ot her  Subcont r act or  associ at ed wi t h t he 
submi t t al .

e.   Sect i on number  of  t he speci f i cat i on by whi ch submi t t al  i s  r equi r ed

f .   Submi t t al  descr i pt i on ( SD)  number  of  each component  of  submi t t al

g.   For  a r esubmi ssi on,  add al phabet i c suf f i x  on submi t t al  descr i pt i on,  
f or  exampl e,  submi t t al  18 woul d become 18A,  t o i ndi cat e r esubmi ssi on

h.   Pr oduct  i dent i f i cat i on and l ocat i on i n pr oj ect .

1. 6. 3   Submi t t al  For mat

1. 6. 3. 1   For mat  of  SD- 01 Pr econst r uct i on Submi t t al s

When t he submi t t al  i ncl udes a document  t hat  i s  t o be used i n t he pr oj ect ,  
or  i s  t o become par t  of  t he pr oj ect  r ecor d,  ot her  t han as a submi t t al ,  do 
not  appl y t he Cont r act or ' s appr oval  st amp t o t he document  i t sel f ,  but  t o a 
separ at e sheet  accompanyi ng t he document .

Pr ovi de dat a i n t he uni t  of  measur e used i n t he cont r act  document s.

1. 6. 3. 2   For mat  f or  SD- 02 Shop Dr awi ngs

Pr ovi de shop dr awi ngs not  l ess t han 210 by 297 mm nor  mor e t han 1189 by 
841 mm,  except  f or  f ul l - s i ze pat t er ns or  t empl at es.   Pr epar e dr awi ngs t o 
accur at e s i ze,  wi t h scal e i ndi cat ed,  unl ess anot her  f or m i s r equi r ed.   
Ensur e dr awi ngs ar e sui t abl e f or  r epr oduct i on and of  a qual i t y t o pr oduce 
cl ear ,  di st i nct  l i nes and l et t er s,  wi t h dar k l i nes on a whi t e backgr ound.

a.   I ncl ude t he namepl at e dat a,  s i ze,  and capaci t y on dr awi ngs.   Al so 
i ncl ude appl i cabl e f eder al ,  mi l i t ar y,  i ndust r y,  and t echni cal  soci et y 
publ i cat i on r ef er ences.

b.   Di mensi on dr awi ngs,  except  di agr ams and schemat i c dr awi ngs.   Pr epar e 
dr awi ngs demonst r at i ng i nt er f ace wi t h ot her  t r ades t o scal e.   Use t he 
same uni t  of  measur e f or  shop dr awi ngs as i ndi cat ed on t he cont r act  
dr awi ngs.   I dent i f y mat er i al s and pr oduct s f or  wor k shown.

Pr esent  210 by 297 mm shop dr awi ngs si zed as par t  of  t he bound vol ume f or  
submi t t al s.   Pr esent  l ar ger  dr awi ngs i n set s.  Submi t  an el ect r oni c copy of  
dr awi ngs i n PDF f or mat .

1. 6. 3. 2. 1   Dr awi ng I dent i f i cat i on

I ncl ude on each dr awi ng t he dr awi ng t i t l e,  number ,  dat e,  and r evi s i on 
number s and dat es,  i n addi t i on t o i nf or mat i on r equi r ed i n par agr aph 
I DENTI FYI NG SUBMI TTALS.
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Number  dr awi ngs i n a l ogi cal  sequence.   Each dr awi ng i s t o bear  t he number  
of  t he submi t t al  i n a uni f or m l ocat i on next  t o t he t i t l e bl ock.   Pl ace t he 
Gover nment  cont r act  number  i n t he mar gi n,  i mmedi at el y bel ow t he t i t l e 
bl ock,  f or  each dr awi ng.

Reser ve a bl ank space,  no smal l er  t han [ _____]  mi l l i met er  on t he 
r i ght - hand si de of  each sheet  f or  t he Gover nment  di sposi t i on st amp.

1. 6. 3. 3   For mat  of  SD- 03 Pr oduct  Dat a

Pr esent  pr oduct  dat a submi t t al s f or  each sect i on as a compl et e,  bound 
vol ume.   I ncl ude a t abl e of  cont ent s,  l i s t i ng t he page and cat al og i t em 
number s f or  pr oduct  dat a.

I ndi cat e,  by pr omi nent  not at i on,  each pr oduct  t hat  i s  bei ng submi t t ed;  
i ndi cat e t he speci f i cat i on sect i on number  and par agr aph number  t o whi ch i t  
per t ai ns.

1. 6. 3. 3. 1   Pr oduct  I nf or mat i on

Suppl ement  pr oduct  dat a wi t h mat er i al  pr epar ed f or  t he pr oj ect  t o sat i sf y 
t he submi t t al  r equi r ement s wher e pr oduct  dat a does not  exi st .   I dent i f y 
t hi s mat er i al  as devel oped speci f i cal l y f or  t he pr oj ect ,  wi t h i nf or mat i on 
and f or mat  as r equi r ed f or  submi ssi on of  SD- 07 Cer t i f i cat es.

Pr ovi de pr oduct  dat a i n met r i c di mensi ons.   Wher e pr oduct  dat a ar e 
i ncl uded i n pr epr i nt ed cat al ogs wi t h Engl i sh uni t s onl y,  submi t  met r i c 
di mensi ons on separ at e sheet .

Pr ovi de pr oduct  dat a i n uni t s used i n t he Cont r act  document s.   Wher e 
pr oduct  dat a ar e i ncl uded i n pr epr i nt ed cat al ogs wi t h anot her  uni t ,  submi t  
t he di mensi ons i n cont r act  document  uni t s,  on a separ at e sheet .

1. 6. 3. 3. 2   St andar ds

Wher e equi pment  or  mat er i al s ar e speci f i ed t o conf or m t o i ndust r y or  
t echni cal - soci et y r ef er ence st andar ds of  such or gani zat i ons as t he 
Amer i can Nat i onal  St andar ds I nst i t ut e ( ANSI ) ,  ASTM I nt er nat i onal  ( ASTM) ,  
Nat i onal  El ect r i cal  Manuf act ur er ' s Associ at i on ( NEMA) ,  Under wr i t er s 
Labor at or i es ( UL) ,  or  Associ at i on of  Edi son I l l umi nat i ng Compani es ( AEI C) ,  
submi t  pr oof  of  such compl i ance.   The l abel  or  l i s t i ng by t he speci f i ed 
or gani zat i on wi l l  be accept abl e evi dence of  compl i ance.   I n l i eu of  t he 
l abel  or  l i s t i ng,  submi t  a cer t i f i cat e f r om an i ndependent  t est i ng 
or gani zat i on,  compet ent  t o per f or m t est i ng,  and appr oved by t he 
Cont r act i ng Of f i cer .   St at e on t he cer t i f i cat e t hat  t he i t em has been 
t est ed i n accor dance wi t h t he speci f i ed or gani zat i on' s t est  met hods and 
t hat  t he i t em compl i es wi t h t he speci f i ed or gani zat i on' s r ef er ence 
st andar d.

1. 6. 3. 3. 3   Dat a Submi ssi on

Col l ect  r equi r ed dat a submi t t al s f or  each speci f i c  mat er i al ,  pr oduct ,  uni t  
of  wor k,  or  syst em i nt o a s i ngl e submi t t al  t hat  i s  mar ked f or  choi ces,  
opt i ons,  and por t i ons appl i cabl e t o t he submi t t al .   Mar k each copy of  t he 
pr oduct  dat a i dent i cal l y.   Par t i al  submi t t al s wi l l  [ not ]  be accept ed f or  
expedi t i on of  t he const r uct i on ef f or t .

Submi t  t he manuf act ur er ' s i nst r uct i ons bef or e i nst al l at i on.
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1. 6. 3. 4   For mat  of  SD- 04 Sampl es

1. 6. 3. 4. 1   Sampl e Char act er i st i cs

Fur ni sh sampl es i n t he f ol l owi ng si zes,  unl ess ot her wi se speci f i ed or  
unl ess t he manuf act ur er  has pr epackaged sampl es of  appr oxi mat el y t he same 
si ze as speci f i ed:

a.   Sampl e of  Equi pment  or  Devi ce:   Ful l  s i ze.

b.   Sampl e of  Mat er i al s Less Than 50 by 75 mm:   Bui l t  up t o 210 by 297 mm.

c.   Sampl e of  Mat er i al s Exceedi ng 210 by 297 mm:   Cut  down t o 210 by 297 mm
 and adequat e t o i ndi cat e col or ,  t ext ur e,  and mat er i al  var i at i ons.

d.   Sampl e of  Li near  Devi ces or  Mat er i al s:  250 mm l engt h or  l engt h t o be 
suppl i ed,  i f  l ess t han 250 mm.   Exampl es of  l i near  devi ces or  
mat er i al s ar e condui t  and handr ai l s.

e.   Sampl e Vol ume of  Nonsol i d Mat er i al s:   750 ml .   Exampl es of  nonsol i d 
mat er i al s ar e sand and pai nt .

f .   Col or  Sel ect i on Sampl es:  50 by 100 mm.   Wher e sampl es ar e speci f i ed 
f or  sel ect i on of  col or ,  f i ni sh,  pat t er n,  or  t ext ur e,  submi t  t he f ul l  
set  of  avai l abl e choi ces f or  t he mat er i al  or  pr oduct  speci f i ed.   Si zes 
and quant i t i es of  sampl es ar e t o r epr esent  t hei r  r espect i ve st andar d 
uni t .

g.   Sampl e Panel :   1200 by 1200 mm.

h.   Sampl e I nst al l at i on:   10 squar e met er s.

1. 6. 3. 4. 2   Sampl e I ncor por at i on

Reusabl e Sampl es:   I ncor por at e r et ur ned sampl es i nt o wor k onl y i f  so 
speci f i ed or  i ndi cat ed.   I ncor por at ed sampl es ar e t o be i n undamaged 
condi t i on at  t he t i me of  use.

Recor di ng of  Sampl e I nst al l at i on:   Not e and pr eser ve t he not at i on of  any 
ar ea const i t ut i ng a sampl e i nst al l at i on,  but  r emove t he not at i on at  t he 
f i nal  c l ean- up of  t he pr oj ect .

1. 6. 3. 4. 3   Compar i son Sampl e

Sampl es Showi ng Range of  Var i at i on:   Wher e var i at i ons i n col or ,  f i ni sh,  
pat t er n,  or  t ext ur e ar e unavoi dabl e due t o nat ur e of  t he mat er i al s,  submi t  
set s of  sampl es of  not  l ess t han t hr ee uni t s showi ng ext r emes and mi ddl e 
of  r ange.   Mar k each uni t  t o descr i be i t s r el at i on t o t he r ange of  t he 
var i at i on.

When col or ,  t ext ur e,  or  pat t er n i s speci f i ed by nami ng a par t i cul ar  
manuf act ur er  and st y l e,  i ncl ude one sampl e of  t hat  manuf act ur er  and st y l e,  
f or  compar i son.

1. 6. 3. 5   For mat  of  SD- 05 Desi gn Dat a

Pr ovi de desi gn dat a and cer t i f i cat es on 210 by 297 mm paper .   Pr ovi de a 
bound vol ume f or  submi t t al s cont ai ni ng numer ous pages.
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1. 6. 3. 6   For mat  of  SD- 06 Test  Repor t s

Pr ovi de r epor t s on 210 by 297 mm paper  i n a compl et e bound vol ume.

By pr omi nent  not at i on,  i ndi cat e each r epor t  i n t he submi t t al .   I ndi cat e 
t he speci f i cat i on number  and par agr aph number  t o whi ch each r epor t  
per t ai ns.

1. 6. 3. 7   For mat  of  SD- 07 Cer t i f i cat es

Pr ovi de desi gn dat a and cer t i f i cat es on 210 by 297 mm paper .   Pr ovi de a 
bound vol ume f or  submi t t al s cont ai ni ng numer ous pages.

1. 6. 3. 8   For mat  of  SD- 08 Manuf act ur er ' s I nst r uct i ons

Pr esent  manuf act ur er ' s i nst r uct i ons submi t t al s f or  each sect i on as a 
compl et e,  bound vol ume.   I ncl ude t he manuf act ur er ' s name,  t r ade name,  
pl ace of  manuf act ur e,  and cat al og model  or  number  on pr oduct  dat a.   Al so 
i ncl ude appl i cabl e f eder al ,  mi l i t ar y,  i ndust r y,  and t echni cal - soci et y 
publ i cat i on r ef er ences.   I f  suppl ement al  i nf or mat i on i s needed t o c l ar i f y 
t he manuf act ur er ' s dat a,  submi t  i t  as speci f i ed f or  SD- 07 Cer t i f i cat es.

Submi t  t he manuf act ur er ' s i nst r uct i ons bef or e i nst al l at i on.

1. 6. 3. 8. 1   St andar ds

Wher e equi pment  or  mat er i al s ar e speci f i ed t o conf or m t o i ndust r y or  
t echni cal - soci et y r ef er ence st andar ds of  such or gani zat i ons as t he 
Amer i can Nat i onal  St andar ds I nst i t ut e ( ANSI ) ,  ASTM I nt er nat i onal  ( ASTM) ,  
Nat i onal  El ect r i cal  Manuf act ur er ' s Associ at i on ( NEMA) ,  Under wr i t er s 
Labor at or i es ( UL) ,  or  Associ at i on of  Edi son I l l umi nat i ng Compani es ( AEI C) ,  
submi t  pr oof  of  such compl i ance.   The l abel  or  l i s t i ng by t he speci f i ed 
or gani zat i on wi l l  be accept abl e evi dence of  compl i ance.   I n l i eu of  t he 
l abel  or  l i s t i ng,  submi t  a cer t i f i cat e f r om an i ndependent  t est i ng 
or gani zat i on,  compet ent  t o per f or m t est i ng,  and appr oved by t he 
Cont r act i ng Of f i cer .   St at e on t he cer t i f i cat e t hat  t he i t em has been 
t est ed i n accor dance wi t h t he speci f i ed or gani zat i on' s t est  met hods and 
t hat  t he i t em compl i es wi t h t he speci f i ed or gani zat i on' s r ef er ence 
st andar d.

1. 6. 3. 9   For mat  of  SD- 09 Manuf act ur er ' s Fi el d Repor t s

Pr ovi de r epor t s on 210 by 297 mm paper  i n a compl et e bound vol ume.

By pr omi nent  not at i on,  i ndi cat e each r epor t  i n t he submi t t al .   I ndi cat e 
t he speci f i cat i on number  and par agr aph number  t o whi ch each r epor t  
per t ai ns.

1. 6. 3. 10   For mat  of  SD- 10 Oper at i on and Mai nt enance Dat a ( O&M)

Compl y wi t h t he r equi r ement s speci f i ed i n Sect i on 01 78 23 OPERATI ON AND 
MAI NTENANCE DATA f or  O&M Dat a f or mat .

1. 6. 3. 11   For mat  of  SD- 11 Cl oseout  Submi t t al s

When t he submi t t al  i ncl udes a document  t hat  i s  t o be used i n t he pr oj ect  
or  i s  t o become par t  of  t he pr oj ect  r ecor d,  ot her  t han as a submi t t al ,  do 
not  appl y t he Cont r act or ' s appr oval  st amp t o t he document  i t sel f ,  but  t o a 
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separ at e sheet  accompanyi ng t he document .

Pr ovi de dat a i n t he uni t  of  measur e used i n t he cont r act  document s.

Pr ovi de al l  di mensi ons i n admi ni st r at i ve submi t t al s i n met r i c.   Wher e dat a 
ar e i ncl uded i n pr epr i nt ed mat er i al  wi t h Engl i sh uni t s onl y,  submi t  met r i c 
di mensi ons on separ at e sheet .

1. 6. 4   Sour ce Dr awi ngs f or  Shop Dr awi ngs

1. 6. 4. 1   Sour ce Dr awi ngs

The ent i r e set  of  sour ce dr awi ng f i l es ( DWG)  wi l l  not  be pr ovi ded t o t he 
Cont r act or .   Request  t he speci f i c  Dr awi ng Number  f or  t he pr epar at i on of  
shop dr awi ngs.   Onl y t hose dr awi ngs r equest ed t o pr epar e shop dr awi ngs 
wi l l  be pr ovi ded.   These dr awi ngs ar e pr ovi ded onl y af t er  awar d.

1. 6. 4. 2   Ter ms and Condi t i ons

Dat a cont ai ned on t hese el ect r oni c f i l es must  not  be used f or  any pur pose 
ot her  t han as a conveni ence i n t he pr epar at i on of  const r uct i on dat a f or  
t he r ef er enced pr oj ect .   Any ot her  use or  r euse i s at  t he sol e r i sk of  t he 
Cont r act or  and wi t hout  l i abi l i t y  or  l egal  exposur e t o t he Gover nment .   The 
Cont r act or  must  make no cl ai m,  and wai ves t o t he f ul l est  ext ent  per mi t t ed 
by l aw any cl ai m or  cause of  act i on of  any nat ur e agai nst  t he Gover nment ,  
i t s  agent s,  or  i t s  subconsul t ant s t hat  may ar i se out  of  or  i n connect i on 
wi t h t he use of  t hese el ect r oni c f i l es.   The Cont r act or  must ,  t o t he 
f ul l est  ext ent  per mi t t ed by l aw,  i ndemni f y and hol d t he Gover nment  
har ml ess agai nst  al l  damages,  l i abi l i t i es,  or  cost s,  i ncl udi ng r easonabl e 
at t or ney' s f ees and def ense cost s,  ar i s i ng out  of  or  r esul t i ng f r om t he 
use of  t hese el ect r oni c f i l es.

These el ect r oni c sour ce dr awi ng f i l es ar e not  const r uct i on document s.   
Di f f er ences may exi st  bet ween t he sour ce dr awi ng f i l es and t he 
cor r espondi ng const r uct i on document s.   The Gover nment  makes no 
r epr esent at i on r egar di ng t he accur acy or  compl et eness of  t he el ect r oni c 
sour ce dr awi ng f i l es,  nor  does i t  make r epr esent at i on t o t he compat i bi l i t y  
of  t hese f i l es wi t h t he Cont r act or  har dwar e or  sof t war e.   The Cont r act or  
i s r esponsi bl e f or  det er mi ni ng i f  any conf l i c t  exi st s.   I n t he event  t hat  
a conf l i c t  ar i ses bet ween t he si gned and seal ed const r uct i on document s 
pr epar ed by t he Gover nment  and t he f ur ni shed sour ce dr awi ng f i l es,  t he 
s i gned and seal ed const r uct i on document s gover n.   Use of  t hese sour ce 
dr awi ng f i l es does not  r el i eve t he Cont r act or  of  t he dut y t o f ul l y  compl y 
wi t h t he cont r act  document s,  i ncl udi ng and wi t hout  l i mi t at i on t he need t o 
check,  conf i r m and coor di nat e t he wor k of  al l  cont r act or s f or  t he 
pr oj ect .   I f  t he Cont r act or  uses,  dupl i cat es or  modi f i es t hese el ect r oni c 
sour ce dr awi ng f i l es f or  use i n pr oduci ng const r uct i on dat a r el at ed t o 
t hi s cont r act ,  r emove al l  pr evi ous i ndi cat i on of  owner shi p ( seal s,  l ogos,  
s i gnat ur es,  i ni t i al s and dat es) .

1. 6. 5   El ect r oni c Fi l e For mat

Pr ovi de submi t t al s i n el ect r oni c f or mat ,  wi t h t he except i on of  mat er i al  
sampl es r equi r ed f or  SD- 04 Sampl es i t ems.   [ I n addi t i on t o t he el ect r oni c 
submi t t al ,  pr ovi de [ t hr ee]  [ _____]  har d copi es of  t he submi t t al s. ]   
Compi l e t he submi t t al  f i l e as a s i ngl e,  compl et e document ,  t o i ncl ude t he 
Tr ansmi t t al  For m descr i bed wi t hi n.   Name t he el ect r oni c submi t t al  f i l e 
speci f i cal l y accor di ng t o i t s cont ent s,  and coor di nat e t he f i l e nami ng 
convent i on wi t h t he Cont r act i ng Of f i cer .   El ect r oni c f i l es must  be of  

SECTI ON 01 33 00  Page 13



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

suf f i c i ent  qual i t y t hat  al l  i nf or mat i on i s l egi bl e.   Use PDF as t he 
el ect r oni c f or mat ,  unl ess ot her wi se speci f i ed or  di r ect ed by t he 
Cont r act i ng Of f i cer .   Gener at e PDF f i l es f r om or i gi nal  document s wi t h 
bookmar ks so t hat  t he t ext  i ncl uded i n t he PDF f i l e i s sear chabl e and can 
be copi ed.   I f  document s ar e scanned,  opt i cal  char act er  r esol ut i on ( OCR)  
r out i nes ar e r equi r ed.   I ndex and bookmar k f i l es exceedi ng 30 pages t o 
al l ow ef f i c i ent  navi gat i on of  t he f i l e.   When r equi r ed,  t he el ect r oni c 
f i l e must  i ncl ude a val i d el ect r oni c s i gnat ur e or  a scan of  a s i gnat ur e.

E- mai l  el ect r oni c submi t t al  document s smal l er  t han 10MB t o an e- mai l  
addr ess as di r ect ed by t he Cont r act i ng Of f i cer .   Pr ovi de el ect r oni c 
document s over  10 MB on an opt i cal  di sc or  t hr ough an el ect r oni c f i l e 
shar i ng syst em such as t he AMRDEC SAFE Web Appl i cat i on l ocat ed at  t he 
f ol l owi ng websi t e:  ht t ps: / / saf e. amr dec. ar my. mi l / saf e/ .

1. 7   QUANTI TY OF SUBMI TTALS

1. 7. 1   Number  of  SD- 01 Pr econst r uct i on Submi t t al  Copi es

Unl ess ot her wi se speci f i ed,  submi t  [ t wo] [ t hr ee]  set s of  admi ni st r at i ve 
submi t t al s.

1. 7. 2   Number  of  SD- 02 Shop Dr awi ng Copi es

Submi t  [ s i x] [ _____]  copi es of  submi t t al s of  shop dr awi ngs r equi r i ng r evi ew 
and appr oval  by a QC or gani zat i on.   Submi t  [ seven] [ _____]  copi es of  shop 
dr awi ngs r equi r i ng r evi ew and appr oval  by t he Cont r act i ng Of f i cer .

1. 7. 3   Number  of  SD- 03 Pr oduct  Dat a Copi es

Submi t  i n compl i ance wi t h quant i t y r equi r ement s speci f i ed f or  shop 
dr awi ngs.

1. 7. 4   Number  of  SD- 04 Sampl es

a.   Submi t  [ t wo]  [ _____]  sampl es,  or  [ t wo]  [ _____]  set s of  sampl es showi ng 
t he r ange of  var i at i on,  of  each r equi r ed i t em.   One appr oved sampl e or  
set  of  sampl es wi l l  be r et ai ned by t he appr ovi ng aut hor i t y and one 
wi l l  be r et ur ned t o t he Cont r act or .

b.   Submi t  one sampl e panel  or  pr ovi de one sampl e i nst al l at i on wher e 
di r ect ed.   I ncl ude component s l i s t ed i n t he t echni cal  sect i on or  as 
di r ect ed.

c.   Submi t  one sampl e i nst al l at i on,  wher e di r ect ed.

d.   Submi t  one sampl e of  nonsol i d mat er i al s.

1. 7. 5   Number  of  SD- 05 Desi gn Dat a Copi es

Submi t  i n compl i ance wi t h quant i t y r equi r ement s speci f i ed f or  shop 
dr awi ngs.

1. 7. 6   Number  of  SD- 06 Test  Repor t  Copi es

Submi t  i n compl i ance wi t h quant i t y and qual i t y r equi r ement s speci f i ed f or  
shop dr awi ngs,  ot her  t han f i el d t est  r esul t s t hat  wi l l  be submi t t ed wi t h 
QC r epor t s.
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1. 7. 7   Number  of  SD- 07 Cer t i f i cat e Copi es

Submi t  i n compl i ance wi t h quant i t y r equi r ement s speci f i ed f or  shop 
dr awi ngs.

1. 7. 8   Number  of  SD- 08 Manuf act ur er ' s I nst r uct i ons Copi es

Submi t  i n compl i ance wi t h quant i t y r equi r ement s speci f i ed f or  shop 
dr awi ngs.

1. 7. 9   Number  of  SD- 09 Manuf act ur er ' s Fi el d Repor t  Copi es

Submi t  i n compl i ance wi t h quant i t y and qual i t y r equi r ement s speci f i ed f or  
shop dr awi ngs ot her  t han f i el d t est  r esul t s t hat  wi l l  be submi t t ed wi t h QC 
r epor t s.

1. 7. 10   Number  of  SD- 10 Oper at i on and Mai nt enance Dat a Copi es

Submi t  [ f i ve] [ t hr ee] [ _____]  copi es of  O&M dat a t o t he Cont r act i ng Of f i cer  
f or  r evi ew and appr oval .

1. 7. 11   Number  of  SD- 11 Cl oseout  Submi t t al s Copi es

Unl ess ot her wi se speci f i ed,  submi t  [ t wo] [ t hr ee]  set s of  admi ni st r at i ve 
submi t t al s.

1. 8   I NFORMATI ON ONLY SUBMI TTALS

Submi t t al s wi t hout  a " G"  desi gnat i on must  be cer t i f i ed by t he QC manager  
and submi t t ed t o t he Cont r act i ng Of f i cer  f or  i nf or mat i on- onl y.   Appr oval  
of  t he Cont r act i ng Of f i cer  i s not  r equi r ed on i nf or mat i on onl y 
submi t t al s.   The Cont r act i ng Of f i cer  wi l l  mar k " r ecei pt  acknowl edged"  on 
submi t t al s f or  i nf or mat i on and wi l l  r et ur n onl y t he t r ansmi t t al  cover  
sheet  t o t he Cont r act or .   Nor mal l y,  submi t t al s f or  i nf or mat i on onl y wi l l  
not  be r et ur ned.   However ,  t he Gover nment  r eser ves t he r i ght  t o r et ur n 
unsat i sf act or y submi t t al s and r equi r e t he Cont r act or  t o r esubmi t  any i t em 
f ound not  t o compl y wi t h t he cont r act .   Thi s does not  r el i eve t he 
Cont r act or  f r om t he obl i gat i on t o f ur ni sh mat er i al  conf or mi ng t o t he pl ans 
and speci f i cat i ons;  wi l l  not  pr event  t he Cont r act i ng Of f i cer  f r om 
r equi r i ng r emoval  and r epl acement  of  nonconf or mi ng mat er i al  i ncor por at ed 
i n t he wor k;  and does not  r el i eve t he Cont r act or  of  t he r equi r ement  t o 
f ur ni sh sampl es f or  t est i ng by t he Gover nment  l abor at or y or  f or  check 
t est i ng by t he Gover nment  i n t hose i nst ances wher e t he t echni cal  
speci f i cat i ons so pr escr i be.   For  Desi gn- Bui l d const r uct i on,  t he 
Gover nment  wi l l  r et ai n [ _____]  copi es of  i nf or mat i on- onl y submi t t al s.

1. 9   PROJECT SUBMI TTAL REGI STER AND DATABASE

A sampl e Pr oj ect  Submi t t al  Regi st er  showi ng i t ems of  equi pment  and 
mat er i al s f or  when submi t t al s ar e r equi r ed by t he speci f i cat i ons i s 
pr ovi ded as " Appendi x A -  Submi t t al  Regi st er . "

1. 9. 1   Submi t t al  Management

Pr epar e and mai nt ai n a submi t t al  r egi st er ,  as t he wor k pr ogr esses.   Use an 
el ect r oni c submi t t al  r egi st er  pr ogr am f ur ni shed by t he Gover nment .   Do not  
change dat a t hat  i s  out put  i n col umns ( c) ,  ( d) ,  ( e) ,  and ( f )  as del i ver ed 
by Gover nment ;  r et ai n dat a t hat  i s  out put  i n col umns ( a) ,  ( g) ,  ( h) ,  and 
( i )  as appr oved.   As an at t achment ,  pr ovi de a submi t t al  r egi st er  showi ng 
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i t ems of  equi pment  and mat er i al s f or  whi ch submi t t al s ar e r equi r ed by t he 
speci f i cat i ons.   Thi s l i s t  may not  be al l - i ncl usi ve and addi t i onal  
submi t t al s may be r equi r ed.   Mai nt ai n a submi t t al  r egi st er  f or  t he pr oj ect  
i n accor dance wi t h Sect i on 01 45 00. 15 10 RESI DENT MANAGEMENT SYSTEM 
CONTRACTOR MODE( RMS CM) . [   The Gover nment  wi l l  pr ovi de t he i ni t i al  
submi t t al  r egi st er  ] [ i n el ect r oni c f or mat ] [  wi t h t he f ol l owi ng f i el ds 
compl et ed,  t o t he ext ent  t hat  wi l l  be r equi r ed by t he Gover nment  dur i ng 
subsequent  usage. ]

Col umn ( c) :   Li st s speci f i cat i on sect i on i n whi ch submi t t al  i s  
r equi r ed.

Col umn ( d) :   Li st s each submi t t al  descr i pt i on ( SD Number .  and 
t ype,  e. g. ,  SD- 02 Shop Dr awi ngs)  r equi r ed i n each speci f i cat i on 
sect i on.

Col umn ( e) :   Li st s one pr i nci pal  par agr aph i n each speci f i cat i on 
sect i on wher e a mat er i al  or  pr oduct  i s speci f i ed.   Thi s l i s t i ng i s 
onl y t o f aci l i t at e l ocat i ng submi t t ed r equi r ement s.   Do not  
consi der  ent r i es i n col umn ( e)  as l i mi t i ng t he pr oj ect  
r equi r ement s.

Col umn ( f ) :   Li st s t he appr ovi ng aut hor i t y f or  each submi t t al .

The dat abase and submi t t al  management  pr ogr am wi l l  be f ur ni shed t o t he 
Cont r act or  on a wr i t abl e compact  di sk ( CD- R) ,  f or  oper at i on on a 
Wi ndows- based per sonal  comput er .

Ther eaf t er ,  t he Cont r act or  i s t o t r ack al l  submi t t al s by mai nt ai ni ng a 
compl et e l i s t ,  i ncl udi ng compl et i on of  al l  dat a col umns and al l  dat es on 
whi ch submi t t al s ar e r ecei ved by and r et ur ned by t he Gover nment .

1. 9. 2   Desi gn- Bui l d Submi t t al  Regi st er  

The Desi gner  of  Recor d devel ops a compl et e l i s t  of  submi t t al s dur i ng 
desi gn and i dent i f y r equi r ed submi t t al s i n t he speci f i cat i ons,  and use t he 
l i s t  t o pr epar e t he Submi t t al  Regi st er .   The l i s t  may not  be al l  i ncl usi ve 
and addi t i onal  submi t t al s may be r equi r ed by ot her  par t s of  t he cont r act .   
Compl et e t he submi t t al  r egi st er  and submi t  i t  t o t he Cont r act i ng Of f i cer  
f or  appr oval  wi t hi n 30 cal endar  days af t er  Not i ce t o Pr oceed.   The 
appr oved submi t t al  r egi st er  wi l l  ser ve as a schedul i ng document  f or  
submi t t al s and wi l l  be used t o cont r ol  submi t t al  act i ons t hr oughout  t he 
cont r act  per i od.   Coor di nat e t he submi t  dat es and need dat es wi t h dat es i n 
t he Cont r act or  pr epar ed pr ogr ess schedul e.   Submi t  mont hl y or  unt i l  al l  
submi t t al s have been sat i sf act or i l y  compl et ed,  updat es t o t he submi t t al  
r egi st er  showi ng t he Cont r act or  act i on codes and act ual  dat es wi t h 
Gover nment  act i on codes.   Revi se t he submi t t al  r egi st er  when t he pr ogr ess 
schedul e i s r evi sed and submi t  bot h f or  appr oval .

1. 9. 3   Pr econst r uct i on Use of  Submi t t al  Regi st er

Submi t  t he submi t t al  r egi st er  as an el ect r oni c dat abase,  usi ng t he 
submi t t al  management  pr ogr am f ur ni shed t o Cont r act or .   I ncl ude t he QC pl an 
and t he pr oj ect  schedul e.   Ver i f y t hat  al l  submi t t al s r equi r ed f or  t he 
pr oj ect  ar e l i s t ed and add mi ssi ng submi t t al s.   Coor di nat e and compl et e 
t he f ol l owi ng f i el ds on t he r egi st er  dat abase submi t t ed wi t h t he QC pl an 
and t he pr oj ect  schedul e:

Col umn ( a)  Act i v i t y Number :   Act i v i t y number  f r om t he pr oj ect  

SECTI ON 01 33 00  Page 16



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

schedul e.

Col umn ( g)  Cont r act or  Submi t  Dat e:   Schedul ed dat e f or  t he 
appr ovi ng aut hor i t y t o r ecei ve submi t t al s.

Col umn ( h)  Cont r act or  Appr oval  Dat e:   Dat e t hat  Cont r act or  needs 
appr oval  of  submi t t al .

Col umn ( i )  Cont r act or  Mat er i al :   Dat e t hat  Cont r act or  needs 
mat er i al  del i ver ed t o Cont r act or  cont r ol .

1. 9. 4   Cont r act or  Use of  Submi t t al  Regi st er

Updat e t he f ol l owi ng f i el ds i n t he Gover nment - f ur ni shed submi t t al  r egi st er  
pr ogr am or  equi val ent  f i el ds i n t he pr ogr am used by t he Cont r act or  wi t h 
each submi t t al  t hr oughout  t he cont r act .

Col umn ( b)  Tr ansmi t t al  Number :   Li st  of  consecut i ve,  
Cont r act or - assi gned number s.

Col umn ( j )  Act i on Code ( k) :   Dat e of  act i on used t o r ecor d 
Cont r act or ' s r evi ew when f or war di ng submi t t al s t o QC.

Col umn ( l )  Dat e submi t t al  t r ansmi t t ed.

Col umn ( q)  Dat e appr oval  was r ecei ved.

1. 9. 5   Appr ovi ng Aut hor i t y Use of  Submi t t al  Regi st er

Updat e t he f ol l owi ng f i el ds:

Col umn ( b)  Tr ansmi t t al  Number :   Li st  of  consecut i ve,  
Cont r act or - assi gned number s.

Col umn ( l )  Dat e submi t t al  was r ecei ved.

Col umn ( m)  t hr ough ( p)  Dat es of  r evi ew act i ons.

Col umn ( q)  Dat e of  r et ur n t o Cont r act or .

1. 9. 6   Act i on Codes

Ent r i es f or  col umns ( j )  and ( o)  ar e t o be used as f ol l ows ( ot her s may be 
pr escr i bed by t he Tr ansmi t t al  For m) :

1. 9. 6. 1   Gover nment  Revi ew Act i on Codes

" A"  -  " Appr oved as submi t t ed" ;  " Compl et ed"

" B"  -  " Appr oved,  except  as not ed on dr awi ngs" ;  " Compl et ed"

" C"  -  " Appr oved,  except  as not ed on dr awi ngs;  r esubmi ssi on 
r equi r ed" ;  " Resubmi t "

" D"  -  " Ret ur ned by separ at e cor r espondence" ;  " Compl et ed"

" E"  -  " Di sappr oved ( See at t ached) " ;  " Resubmi t "

" F"  -  " Recei pt  acknowl edged" ;  " Compl et ed"
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" G"  -  " Ot her  ( Speci f y) " ;  " Resubmi t "

" X"  -  " Recei pt  acknowl edged,  does not  compl y wi t h cont r act  
r equi r ement s" ;  " Resubmi t "

1. 9. 6. 2   Gover nment  Revi ew Act i on Codes

" A"  -  " Appr oved as submi t t ed"

" AN"  -  " Appr oved as not ed"

" RR"  -  " Di sappr oved as submi t t ed" ;  " Compl et ed"

" NR"  -  " Not  Revi ewed"

" RA"  -  " Recei pt  Acknowl edged"

1. 9. 6. 3   Cont r act or  Act i on Codes

DESI GN BI D BUI LD SUBMI TTALS

Submi t t al
Cl assi f i cat i ons shown

i n UFGS Sect i ons

Submi t t al
Cl assi f i cat i on

Cor r espondi ng
SpecsI nt act

Submi t t al  Regi st er
Code whi ch i s

popul at ed i n t he SI
Submi t t al
Regi st er .

Sof t war e Li mi t at i ons:
( The

sof t war e shows one
char act er  del i neat i on

i n t he SpecsI nt act
Submi t t al  Regi st er )

RMS – The f ol l owi ng
Submi t t al

Cl assi f i cat i ons ar e
popul at ed i n RMS

when t he
SpecsI nt act

Submi t t al  Dat a
Fi l e i s pul l ed i nt o

RMS)

G Submi t t al  r equi r es
Gover nment  Appr oval

G GA

BLANK Submi t t al  i s For
I nf or mat i on Onl y

( FI O)

BLANK FI O

S Submi t t al  i s f or
document at i on

of  Sust ai nabl e
r equi r ement s

S S/ FI O
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1. 9. 6. 4   Cont r act or  Act i on Codes

DESI GN BUI LD SUBMI TTALS

Submi t t al
Cl assi f i cat i ons shown

i n UFGS Sect i ons

Submi t t al
Cl assi f i cat i on

Cor r espondi ng
SpecsI nt act

Submi t t al  Regi st er
Code whi ch i s

popul at ed i n t he SI
Submi t t al
Regi st er .
Sof t war e

Li mi t at i ons:  ( The
sof t war e shows one

char act er
del i neat i on i n t he

SpecsI nt act
Submi t t al  Regi st er )

RMS – The f ol l owi ng
Submi t t al

Cl assi f i cat i ons ar e
popul at ed i n RMS

when t he
SpecsI nt act

Submi t t al  Dat a
Fi l e i s pul l ed i nt o

RMS)

G Submi t t al  r equi r es
Gover nment  Appr oval

G GA

BLANK Submi t t al  i s For
I nf or mat i on Onl y( FI O)

BLANK FI O

DA Submi t t al  r equi r es
Desi gner  of  Recor d

Appr oval

D DA

CR Submi t t al  r equi r es
Gover nment
Conf or mance

Revi ew

C CR

DA/ CR Submi t t al  r equi r es
Desi gner  of

Recor d Appr oval  and
Gover nment
Conf or mance

Revi ew

R DA/ CR

DA/ GA Submi t t al  r equi r es
Desi gner  of

Recor d Appr oval  and
Gover nment  Appr oval

A DA/ GA

1. 9. 7   Del i ver y of  Copi es

Submi t  an updat ed el ect r oni c copy of  t he submi t t al  r egi st er  t o t he 
Cont r act i ng Of f i cer  wi t h each i nvoi ce r equest  ,  unl ess a paper  copy i s 
r equest ed by t he Cont r act i ng Of f i cer .   Pr ovi de an updat ed Submi t t al  
Regi st er  mont hl y r egar dl ess of  whet her  an i nvoi ce i s submi t t ed.

1. 10   VARI ATI ONS

Var i at i ons f r om cont r act  r equi r ement s r equi r e Cont r act i ng Of f i cer  appr oval  
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pur suant  t o cont r act  Cl ause FAR 52. 236- 21 Speci f i cat i ons and Dr awi ngs f or  
Const r uct i on,  and wi l l  be consi der ed wher e advant ageous t o t he Gover nment .

1. 10. 1   Consi der i ng Var i at i ons 

Di scussi on of  var i at i ons wi t h t he Cont r act i ng Of f i cer  bef or e submi ssi on 
[ of  a var i at i on submi t t al ]  wi l l  hel p ensur e t hat  f unct i onal  and qual i t y 
r equi r ement s ar e met  and mi ni mi ze r ej ect i ons and r esubmi t t al s.   For  
var i at i ons t hat  i ncl ude desi gn changes or  some mat er i al  or  pr oduct  
subst i t ut i ons,  t he Gover nment  may r equi r e an eval uat i on and anal ysi s by a 
l i censed pr of essi onal  engi neer  hi r ed by t he cont r act or .

Speci f i cal l y poi nt  out  var i at i ons f r om cont r act  r equi r ement s i n a 
[ t r ansmi t t al  l et t er ] [ var i at i on submi t t al ] .  Fai l ur e t o poi nt  out  var i at i ons 
may cause t he Gover nment  t o r equi r e r ej ect i on and r emoval  of  such wor k at  
no addi t i onal  cost  t o t he Gover nment .

1. 10. 2   Pr oposi ng Var i at i ons

[ When pr oposi ng var i at i on,  del i ver  a submi t t al ,  c l ear l y mar ked as a 
" VARI ATI ON"  t o t he Cont r act i ng Of f i cer ,  wi t h document at i on i l l ust r at i ng 
t he nat ur e and f eat ur es of  t he var i at i on i ncl udi ng any necessar y t echni cal  
submi t t al s and why t he var i at i on i s desi r abl e and benef i c i al  t o 
Gover nment .   I f  l ower  cost  i s  a benef i t ,  al so i ncl ude an est i mat e of  t he 
cost  savi ngs.  I n addi t i on t o document at i on r equi r ed f or  var i at i on,  i ncl ude 
t he submi t t al s r equi r ed f or  t he i t em.  Cl ear l y mar k t he pr oposed var i at i on 
i n al l  document at i on. ]

[ The Cont r act i ng Of f i cer  wi l l  i ndi cat e an appr oval  or  di sappr oval  of  t he 
var i at i on r equest ;  and i f  not  appr oved as submi t t ed,  wi l l  i ndi cat e t he 
Gover nment ' s r easons t her ef or e.  Any wor k done bef or e such appr oval  i s  
r ecei ved i s per f or med at  t he Cont r act or ' s r i sk. ] "

Speci f i cal l y poi nt  out  var i at i ons f r om cont r act  r equi r ement s i n a 
[ t r ansmi t t al  l et t er ] [ var i at i on submi t t al ] .  Fai l ur e t o poi nt  out  var i at i ons 
may cause t he Gover nment  t o r equi r e r ej ect i on and r emoval  of  such wor k at  
no addi t i onal  cost  t o t he Gover nment .

Check t he col umn " var i at i on"  of  ENG For m 4025 f or  submi t t al s t hat  i ncl ude 
var i at i ons pr oposed by t he Cont r act or .   Set  f or t h i n wr i t i ng t he r eason 
f or  any var i at i ons and not e such var i at i ons on t he submi t t al .   The 
Gover nment  r eser ves t he r i ght  t o r esci nd i nadver t ent  appr oval  of  
submi t t al s cont ai ni ng unnot ed var i at i ons.

1. 10. 3   War r ant i ng t hat  Var i at i ons ar e Compat i bl e

When del i ver i ng a var i at i on f or  appr oval ,  t he Cont r act or  war r ant s t hat  
t hi s cont r act  has been r evi ewed t o est abl i sh t hat  t he var i at i on,  i f  
i ncor por at ed,  wi l l  be compat i bl e wi t h ot her  el ement s of  wor k.
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1. 10. 4   Revi ew Schedul e Ext ensi on

I n addi t i on t o t he nor mal  submi t t al  r evi ew per i od,  a per i od of  [ 14]  
[ _____]  cal endar  wor ki ng days wi l l  be al l owed f or  t he Gover nment  t o 
consi der  submi t t al s wi t h var i at i ons.

1. 11   SCHEDULI NG

Schedul e and submi t  concur r ent l y pr oduct  dat a and shop dr awi ngs cover i ng 
component  i t ems f or mi ng a syst em or  i t ems t hat  ar e i nt er r el at ed.   Submi t  
per t i nent  cer t i f i cat i ons at  t he same t i me.   No del ay damages or  t i me 
ext ensi ons wi l l  be al l owed f or  t i me l ost  i n l at e submi t t al s.   [ Al l ow an 
addi t i onal  [ _____]  cal endar  wor ki ng days f or  r evi ew and appr oval  of  
submi t t al s f or  [ f ood ser vi ce equi pment ]  [ and]  [ r ef r i ger at i on and HVAC 
cont r ol  syst ems] ] .

a.   Coor di nat e schedul i ng,  sequenci ng,  pr epar i ng,  and pr ocessi ng of  
submi t t al s wi t h per f or mance of  wor k so t hat  wor k wi l l  not  be del ayed 
by submi t t al  pr ocessi ng.   The Cont r act or  i s r esponsi bl e f or  addi t i onal  
t i me r equi r ed f or  Gover nment  r evi ews r esul t i ng f r om r equi r ed 
r esubmi t t al s.   The r evi ew per i od f or  each r esubmi t t al  i s  t he same as 
f or  t he i ni t i al  submi t t al .

b.   Submi t t al s r equi r ed by t he cont r act  document s ar e l i s t ed on t he 
submi t t al  r egi st er .   I f  a submi t t al  i s  l i s t ed i n t he submi t t al  
r egi st er  but  does not  per t ai n t o t he cont r act  wor k,  t he Cont r act or  i s 
t o i ncl ude t he submi t t al  i n t he r egi st er  and annot at e i t  " N/ A"  wi t h a 
br i ef  expl anat i on.   Appr oval  by t he Cont r act i ng Of f i cer  does not  
r el i eve t he Cont r act or  of  suppl y i ng submi t t al s r equi r ed by t he 
cont r act  document s but  t hat  have been omi t t ed f r om t he r egi st er  or  
mar ked " N/ A. "

c.   Resubmi t  t he submi t t al  r egi st er  and annot at e i t  mont hl y wi t h act ual  
submi ssi on and appr oval  dat es.   When al l  i t ems on t he r egi st er  have 
been f ul l y appr oved,  no f ur t her  r esubmi t t al  i s  r equi r ed.

Cont r act i ng Of f i cer  r evi ew wi l l  be compl et ed wi t hi n [ _____]  cal endar  
wor ki ng days af t er  t he dat e of  submi ssi on.
d.   Except  as speci f i ed ot her wi se,  al l ow a r evi ew per i od,  begi nni ng wi t h 

r ecei pt  by t he appr ovi ng aut hor i t y,  t hat  i ncl udes at  l east  [ 15]  
[ _____]  wor ki ng days f or  submi t t al s f or  QC manager  appr oval  and [ 20]  
[ _____]  wor ki ng days f or  submi t t al s wher e t he Cont r act i ng Of f i cer  i s 
t he appr ovi ng aut hor i t y.   The per i od of  r evi ew f or  submi t t al s wi t h 
Cont r act i ng Of f i cer  appr oval  begi ns when t he Gover nment  r ecei ves t he 
submi t t al  f r om t he QC or gani zat i on.

e.   For  submi t t al s r equi r i ng r evi ew by a Gover nment  f i r e pr ot ect i on 
engi neer ,  al l ow a r evi ew per i od,  begi nni ng when t he Gover nment  
r ecei ves t he submi t t al  f r om t he QC or gani zat i on,  of  [ 30] [ _____]  
wor ki ng days f or  r et ur n of  t he submi t t al  t o t he Cont r act or .

[ Wi t hi n [ 30] [ 15]  cal endar  days of  Not i ce To Pr oceed] [ At  t he 
Pr econst r uct i on conf er ence] ,  pr ovi de t he f ol l owi ng schedul e of  submi t t al s 
f or  appr oval  by t he Cont r act i ng Of f i cer :

d.   A schedul e of  shop dr awi ngs and t echni cal  submi t t al s r equi r ed by t he 
speci f i cat i ons and dr awi ngs.   I ndi cat e t he speci f i cat i on or  dr awi ng 
r ef er ence r equi r i ng t he submi t t al ;  t he mat er i al ,  i t em,  or  pr ocess f or  
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whi ch t he submi t t al  i s  r equi r ed;  t he " SD"  number  and i dent i f y i ng t i t l e 
of  t he submi t t al ;  t he ant i c i pat ed submi ssi on dat e,  and t he appr oval  
need dat e.

e.   A separ at e schedul e of  ot her  submi t t al s r equi r ed under  t he cont r act  
but  not  l i s t ed i n t he speci f i cat i ons or  dr awi ngs.   I ndi cat e t he 
cont r act  r equi r ement  r ef er ence,  t he t ype or  t i t l e of  t he submi t t al ,  
t he ant i c i pat ed submi ssi on dat e,  and t he appr oval  need dat e ( i f  
appr oval  i s  r equi r ed) .

1. 11. 1   Revi ewi ng,  Cer t i f y i ng,  and Appr ovi ng Aut hor i t y

The QC Manager  i s r esponsi bl e f or  r evi ewi ng al l  submi t t al s and cer t i f y i ng 
t hat  t hey ar e i n compl i ance wi t h cont r act  r equi r ement s.   The appr ovi ng 
aut hor i t y on submi t t al s i s t he QC Manager  unl ess ot her wi se speci f i ed.   At  
each " Submi t t al "  par agr aph i n i ndi v i dual  speci f i cat i on sect i ons,  a 
not at i on " G"  f ol l owi ng a submi t t al  i t em i ndi cat es t hat  t he Cont r act i ng 
Of f i cer  i s t he appr ovi ng aut hor i t y f or  t hat  submi t t al  i t em.   Pr ovi de an 
addi t i onal  copy of  t he submi t t al  t o t he Gover nment  Appr ovi ng aut hor i t y

1. 11. 2   Const r ai nt s

Conf or m t o pr ovi s i ons of  t hi s sect i on,  unl ess expl i c i t l y  st at ed ot her wi se 
f or  submi t t al s l i s t ed or  speci f i ed i n t hi s cont r act .

Submi t  compl et e submi t t al s f or  each def i nabl e f eat ur e of  t he wor k.   At  t he 
same t i me,  submi t  component s of  def i nabl e f eat ur es t hat  ar e i nt er r el at ed 
as a syst em.

When accept abi l i t y  of  a submi t t al  i s  dependent  on condi t i ons,  i t ems,  or  
mat er i al s i ncl uded i n separ at e subsequent  submi t t al s,  t he submi t t al  wi l l  
be r et ur ned wi t hout  r evi ew.

Appr oval  of  a separ at e mat er i al ,  pr oduct ,  or  component  does not  i mpl y 
appr oval  of  t he assembl y i n whi ch t he i t em f unct i ons.

1. 11. 3   QC Or gani zat i on Responsi bi l i t i es

a.   Revi ew submi t t al s f or  conf or mance wi t h pr oj ect  desi gn concept s and 
compl i ance wi t h cont r act  document s.

b.   Pr ocess submi t t al s based on t he appr ovi ng aut hor i t y i ndi cat ed i n t he 
submi t t al  r egi st er .

( 1)  When t he QC manager  i s t he appr ovi ng aut hor i t y,  t ake appr opr i at e 
act i on on t he submi t t al  f r om t he possi bl e act i ons def i ned i n 
par agr aph APPROVED SUBMI TTALS.

( 2)  When t he Cont r act i ng Of f i cer  i s t he appr ovi ng aut hor i t y or  when 
var i at i on has been pr oposed,  f or war d t he submi t t al  t o t he 
Gover nment ,  al ong wi t h a cer t i f y i ng st at ement ,  or  r et ur n t he 
submi t t al  mar ked " not  r evi ewed"  or  " r evi se and r esubmi t "  as 
appr opr i at e.   The QC or gani zat i on' s r evi ew of  t he submi t t al  
det er mi nes t he appr opr i at e act i on.

c.   Ensur e t hat  mat er i al  i s  c l ear l y l egi bl e.

d.   St amp each sheet  of  each submi t t al  wi t h a QC cer t i f y i ng st at ement  or  
an appr ovi ng st at ement ,  except  t hat  dat a submi t t ed i n a bound vol ume 
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or  on one sheet  pr i nt ed on t wo si des may be st amped on t he f r ont  of  
t he f i r st  sheet  onl y.

( 1)  When t he appr ovi ng aut hor i t y i s t he Cont r act i ng Of f i cer ,  t he QC 
or gani zat i on wi l l  cer t i f y submi t t al s f or war ded t o t he Cont r act i ng 
Of f i cer  wi t h t he f ol l owi ng cer t i f y i ng st at ement :

" I  her eby cer t i f y t hat  t he ( equi pment )  ( mat er i al )  ( ar t i c l e)  shown and 
mar ked i n t hi s submi t t al  i s  t hat  pr oposed t o be i ncor por at ed wi t h 
Cont r act  Number  [ _____]  i s i n compl i ance wi t h t he cont r act  dr awi ngs 
and speci f i cat i on,  can be i nst al l ed i n t he al l ocat ed spaces,  and i s 
submi t t ed f or  Gover nment  appr oval .

Cer t i f i ed by Submi t t al  Revi ewer  _____________________,  Dat e _______
( Si gnat ur e when appl i cabl e)

Cer t i f i ed by QC Manager  _____________________________,  Dat e ______"
( Si gnat ur e)

( 2)  When appr ovi ng aut hor i t y i s t he QC manager ,  t he QC manager  wi l l  
use t he f ol l owi ng appr oval  st at ement  when r et ur ni ng submi t t al s t o 
t he Cont r act or  as " Appr oved"  or  " Appr oved as Not ed. "

" I  her eby cer t i f y t hat  t he ( mat er i al )  ( equi pment )  ( ar t i c l e)  shown and 
mar ked i n t hi s submi t t al  and pr oposed t o be i ncor por at ed wi t h Cont r act  
Number  [ _____]  i s i n compl i ance wi t h t he cont r act  dr awi ngs and 
speci f i cat i on,  can be i nst al l ed i n t he al l ocat ed spaces,  and i s 
appr oved f or  use.

Cer t i f i ed by Submi t t al  Revi ewer  ______________________,  Dat e ______
( Si gnat ur e when appl i cabl e)

Appr oved by QC Manager  _______________________________,  Dat e _____"
( Si gnat ur e)

e.   Si gn t he cer t i f y i ng st at ement  or  appr oval  st at ement .   The QC 
or gani zat i on member  desi gnat ed i n t he appr oved QC pl an i s t he per son 
si gni ng cer t i f y i ng st at ement s.   The use of  or i gi nal  i nk f or  s i gnat ur es 
i s r equi r ed.   St amped si gnat ur es ar e not  accept abl e.

f .   Updat e t he submi t t al  r egi st er  as submi t t al  act i ons occur ,  and mai nt ai n 
t he submi t t al  r egi st er  at  t he pr oj ect  s i t e unt i l  f i nal  accept ance of  
al l  wor k by t he Cont r act i ng Of f i cer .

g.   Ret ai n a copy of  appr oved submi t t al s and appr oved sampl es at  t he 
pr oj ect  s i t e.

h.   For  " S"  submi t t al s,  pr ovi de a copy of  t he appr oved submi t t al  t o t he 
Gover nment  Appr ovi ng aut hor i t y.

1. 11. 4   Gover nment  Revi ewed Desi gn

The Gover nment  wi l l  r evi ew desi gn submi t t al s f or  conf or mance wi t h t he 
t echni cal  r equi r ement s of  t he Sol i c i t at i on.   Sect i on 01 33 16. 00 10 DESI GN 
DATA ( DESI GN AFTER AWARD)  cover s t he desi gn submi t t al  and r evi ew pr ocess 
i n det ai l .   Gover nment  r evi ew i s r equi r ed f or  var i at i ons f r om t he 
compl et ed desi gn.   Revi ew wi l l  be onl y f or  conf or mance wi t h t he cont r act  
r equi r ement s.   I ncl uded ar e onl y t hose const r uct i on submi t t al s f or  whi ch 
t he DOR' s desi gn document s do not  i ncl ude enough det ai l  t o ascer t ai n 
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cont r act  compl i ance.   The Gover nment  may,  but  i s not  r equi r ed t o,  r evi ew 
ext ensi ons of  desi gn such as st r uct ur al  st eel  or  r ei nf or cement  shop 
dr awi ngs.

1. 12   GOVERNMENT APPROVI NG AUTHORI TY

When t he appr ovi ng aut hor i t y i s t he Cont r act i ng Of f i cer ,  t he Gover nment  
wi l l :

a.   Not e t he dat e on whi ch t he submi t t al  was r ecei ved f r om t he QC manager .

b.   Revi ew submi t t al s f or  appr oval  wi t hi n t he schedul i ng per i od speci f i ed 
and onl y f or  conf or mance wi t h pr oj ect  desi gn concept s and compl i ance 
wi t h cont r act  document s.

c.   I dent i f y r et ur ned submi t t al s wi t h one of  t he act i ons def i ned i n 
par agr aph REVI EW NOTATI ONS and wi t h comment s and mar ki ngs appr opr i at e 
f or  t he act i on i ndi cat ed.

Upon compl et i on of  r evi ew of  submi t t al s r equi r i ng Gover nment  appr oval ,  
st amp and dat e submi t t al s.   [ _____]  copi es of  t he submi t t al  wi l l  be 
r et ai ned by t he Cont r act i ng Of f i cer  and [ _____]  copi es of  t he submi t t al  
wi l l  be r et ur ned t o t he Cont r act or .   I f  t he Gover nment  per f or ms a 
conf or mance r evi ew of  ot her  Desi gner  of  Recor d appr oved submi t t al s,  t he 
submi t t al s wi l l  be i dent i f i ed and r et ur ned,  as descr i bed above.

1. 12. 1   Revi ew Not at i ons

Submi t t al s wi l l  be r et ur ned t o t he Cont r act or  wi t h t he f ol l owi ng not at i ons:

a.   Submi t t al s mar ked " appr oved"  or  " accept ed"  aut hor i ze pr oceedi ng wi t h 
t he wor k cover ed.

b.   Submi t t al s mar ked " appr oved as not ed"  or  " appr oved,  except  as not ed,  
r esubmi t t al  not  r equi r ed, "  aut hor i ze pr oceedi ng wi t h t he wor k cover ed 
pr ovi ded t hat  t he Cont r act or  t akes no except i on t o t he cor r ect i ons.

c.   Submi t t al s mar ked " not  appr oved, "  " di sappr oved, "  or  " r evi se and 
r esubmi t "  i ndi cat e i ncompl et e submi t t al  or  noncompl i ance wi t h t he 
cont r act  r equi r ement s or  desi gn concept .   Resubmi t  wi t h appr opr i at e 
changes.   Do not  pr oceed wi t h wor k f or  t hi s i t em unt i l  t he r esubmi t t al  
i s  appr oved.

d.   Submi t t al s mar ked " not  r evi ewed"  i ndi cat e t hat  t he submi t t al  has been 
pr evi ousl y r evi ewed and appr oved,  i s not  r equi r ed,  does not  have 
evi dence of  bei ng r evi ewed and appr oved by Cont r act or ,  or  i s  not  
compl et e.   A submi t t al  mar ked " not  r evi ewed"  wi l l  be r et ur ned wi t h an 
expl anat i on of  t he r eason i t  i s  not  r evi ewed.   Resubmi t  submi t t al s 
r et ur ned f or  l ack of  r evi ew by Cont r act or  or  f or  bei ng i ncompl et e,  
wi t h appr opr i at e act i on,  coor di nat i on,  or  change.

e.   Submi t t al s mar ked " r ecei pt  acknowl edged"  i ndi cat e t hat  submi t t al s have 
been r ecei ved by t he Gover nment .   Thi s appl i es onl y t o 
" i nf or mat i on- onl y submi t t al s"  as pr evi ousl y def i ned.

1. 13   DI SAPPROVED SUBMI TTALS

Make cor r ect i ons r equi r ed by t he Cont r act i ng Of f i cer .   I f  t he Cont r act or  
consi der s any cor r ect i on or  not at i on on t he r et ur ned submi t t al s t o 
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const i t ut e a change t o t he cont r act  dr awi ngs or  speci f i cat i ons,  gi ve 
not i ce t o t he Cont r act i ng Of f i cer  as r equi r ed under  t he FAR cl ause t i t l ed 
CHANGES.   The Cont r act or  i s r esponsi bl e f or  t he di mensi ons and desi gn of  
connect i on det ai l s and t he const r uct i on of  wor k.   Fai l ur e t o poi nt  out  
var i at i ons may cause t he Gover nment  t o r equi r e r ej ect i on and r emoval  of  
such wor k at  t he Cont r act or ' s expense.

I f  changes ar e necessar y t o submi t t al s,  make such r evi s i ons and r esubmi t  
i n accor dance wi t h t he pr ocedur es above.   No i t em of  wor k r equi r i ng a 
submi t t al  change i s t o be accompl i shed unt i l  t he changed submi t t al s ar e 
appr oved.

1. 14   APPROVED SUBMI TTALS

The Cont r act i ng Of f i cer ' s appr oval  of  submi t t al s i s not  t o be const r ued as 
a compl et e check,  and i ndi cat es onl y t hat  t he gener al  met hod of  
const r uct i on,  mat er i al s,  det ai l i ng,  and ot her  i nf or mat i on ar e sat i sf act or y.
 t he desi gn,  gener al  met hod of  const r uct i on,  mat er i al s,  det ai l i ng,  and 
ot her  i nf or mat i on appear  t o meet  t he Sol i c i t at i on and Accept ed Pr oposal .

Appr oval  or  accept ance by t he Gover nment  f or  a submi t t al  does not  r el i eve 
t he Cont r act or  of  t he r esponsi bi l i t y  f or  meet i ng t he cont r act  r equi r ement s 
or  f or  any er r or  t hat  may exi st ,  because under  t he Qual i t y Cont r ol  ( QC)  
r equi r ement s of  t hi s cont r act ,  t he Cont r act or  i s r esponsi bl e f or  ensur i ng 
i nf or mat i on cont ai ned wi t h i n each submi t t al  accur at el y conf or ms wi t h t he 
r equi r ement s of  t he cont r act  document s.

Af t er  submi t t al s have been appr oved or  accept ed by t he Cont r act i ng 
Of f i cer ,  no r esubmi t t al  f or  t he pur pose of  subst i t ut i ng mat er i al s or  
equi pment  wi l l  be consi der ed unl ess accompani ed by an expl anat i on of  why a 
subst i t ut i on i s necessar y.

1. 15   APPROVED SAMPLES

Appr oval  of  a sampl e i s onl y f or  t he char act er i st i cs or  use named i n such 
appr oval  and i s not  be const r ued t o change or  modi f y any cont r act  
r equi r ement s.   Bef or e submi t t i ng sampl es,  pr ovi de assur ance t hat  t he 
mat er i al s or  equi pment  wi l l  be avai l abl e i n quant i t i es r equi r ed i n t he 
pr oj ect .   No change or  subst i t ut i on wi l l  be per mi t t ed af t er  a sampl e has 
been appr oved.

Mat ch t he appr oved sampl es f or  mat er i al s and equi pment  i ncor por at ed i n t he 
wor k.   I f  r equest ed,  appr oved sampl es,  i ncl udi ng t hose t hat  may be damaged 
i n t est i ng,  wi l l  be r et ur ned t o t he Cont r act or ,  at  i t s  expense,  upon 
compl et i on of  t he cont r act .   Unappr oved sampl es wi l l  al so be r et ur ned t o 
t he Cont r act or  at  i t s  expense,  i f  so r equest ed.

Fai l ur e of  any mat er i al s t o pass t he speci f i ed t est s wi l l  be suf f i c i ent  
cause f or  r ef usal  t o consi der ,  under  t hi s cont r act ,  any f ur t her  sampl es of  
t he same br and or  make as t hat  mat er i al .   The Gover nment  r eser ves t he 
r i ght  t o di sappr ove any mat er i al  or  equi pment  t hat  has pr evi ousl y pr oved 
unsat i sf act or y i n ser vi ce.

Sampl es of  var i ous mat er i al s or  equi pment  del i ver ed on t he si t e or  i n 
pl ace may be t aken by t he Cont r act i ng Of f i cer  f or  t est i ng.   Sampl es 
f ai l i ng t o meet  cont r act  r equi r ement s wi l l  aut omat i cal l y voi d pr evi ous 
appr oval s.   Repl ace such mat er i al s or  equi pment  t o meet  cont r act  
r equi r ement s.
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1. 16   WI THHOLDI NG OF PAYMENT

Payment  f or  mat er i al s i ncor por at ed i n t he wor k wi l l  not  be made i f  
r equi r ed appr oval s have not  been obt ai ned.  No payment  f or  mat er i al s 
i ncor por at ed i n t he wor k wi l l  be made unl ess al l  r equi r ed DOR appr oval s or  
r equi r ed Gover nment  appr oval s have been obt ai ned.   No payment  wi l l  be made 
f or  any mat er i al s i ncor por at ed i nt o t he wor k f or  any conf or mance r evi ew 
submi t t al s or  i nf or mat i on- onl y submi t t al s f ound t o cont ai n er r or s or  
devi at i ons f r om t he Sol i c i t at i on or  Accept ed Pr oposal .

1. 17   CERTI FI CATI ON OF SUBMI TTAL DATA

Cer t i f y t he submi t t al  dat a as f ol l ows on For m ENG 4025:  " I  cer t i f y t hat  
t he above submi t t ed i t ems had been r evi ewed i n det ai l  and ar e cor r ect  and 
i n st r i ct  conf or mance wi t h t he cont r act  dr awi ngs and speci f i cat i ons except  
as ot her wi se st at ed.

______NAME OF CONTRACTOR ______ SI GNATURE OF CONTRACTOR

PART 2   PRODUCTS

Not  Used

PART 3   EXECUTI ON

Not  Used

        - -  End of  Sect i on - -
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JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

SECTI ON 01 33 16

DESI GN AFTER AWARD

PART 1   GENERAL 

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s sect i on t o t he ext ent  
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UFC 4- 010- 01 ( 2018;  wi t h Change 1,  2020)  DoD Mi ni mum 
Ant i t er r or i sm St andar ds f or  Bui l di ngs

U. S.  ARMY CORPS OF ENGI NEERS ( USACE)

ER 1110- 345- 700 ( 1997)  Desi gn Anal ysi s,  Dr awi ngs and 
Speci f i cat i ons

PDC TR 12- 08 ( 2013)  St andof f  Di st ances f or  Japanese 
Convent i onal  Const r uct i on

1. 2   SUBMI TTALS

Desi gner  of  Recor d Appr oval  and Gover nment  Conf or mance Revi ew i s r equi r ed 
f or  submi t t al s wi t h a " R"  desi gnat i on.  Submi t  t he f ol l owi ng i n accor dance 
wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 05 Desi gn Dat a

Concept  ( 35%)  Desi gn Submi t t al ;  R

I nt er medi at e ( 65%)  Desi gn Submi t t al ;  R

Fi nal  ( 95%)  Desi gn Submi t t al ;  R

Fi nal  Backcheck ( 100%)  Desi gn Submi t t al ;  R

" Cl ear ed For  Const r uct i on"  Submi t t al ;  R

SECTI ON 01 33 16  Page 1



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

1. 3   GENERAL DESCRI PTI ON

Thi s sect i on l i s t s i t ems t hat  must  be submi t t ed f or  r evi ew at  var i ous 
mi l est ones f ol l owi ng awar d of  a Desi gn- Bui l d Cont r act .

Desi gn submi t t al s ar e r equi r ed at  t he [ Concept  st age,  ] [ I nt er medi at e 
st age,  ] [ Fi nal  st age,  ] [ and Fi nal  Backcheck st age] .   The r equi r ement s f or  
each desi gn st age ar e l i s t ed her ei naf t er .

1. 4   DESI GNER

1. 4. 1   Desi gner  Of  Recor d ( DOR)  I dent i f i cat i on

I dent i f y a DOR f or  each desi gn ar ea.   Mi ni mum r equi r ement s of  t he DORs 
shal l  be as i ndi cat ed i n f ol l owi ng exper i ence mat r i x.   Submi t  a l i s t  of  
DORs t o t he Cont r act i ng Of f i cer ' s Repr esent at i ve.

[
Exper i ence Mat r i x

Ar ea Qual i f i cat i ons

Ci vi l Gr aduat e of  an accr edi t ed uni ver si t y wi t h a Ci vi l  
Engi neer i ng degr ee.  Two year s of  wor k exper i ence as 
ei t her  a U. S.  Li censed Pr of essi onal  Ci vi l  Engi neer  or  
1 Kyu Doboku Sekou Kanr i gi shi  ( 1st  Cl ass Ci vi l  
Engi neer i ng Wor ks Management  Engi neer ) .

Mechani cal Gr aduat e of  an accr edi t ed uni ver si t y wi t h a Mechani cal  
Engi neer i ng degr ee.  Two year s of  wor k exper i ence as 
ei t her  a U. S.  Li censed Pr of essi onal  Mechani cal  
Engi neer  or  1 Kyu Kankouj i  Sekou Kanr i gi shi  ( 1st  Cl ass 
Bui l di ng Mechani cal  and El ect r i cal  Engi neer ) .

El ect r i cal Gr aduat e of  an accr edi t ed uni ver si t y wi t h an 
El ect r i cal  Engi neer i ng degr ee.  Two year s of  wor k 
exper i ence as ei t her  a U. S.  Li censed Pr of essi onal  
El ect r i cal  Engi neer  or  1 Kyu Kankouj i  Sekou Kanr i gi shi  
( 1st  Cl ass Bui l di ng Mechani cal  and El ect r i cal  
Engi neer ) .

St r uct ur al Gr aduat e of  an accr edi t ed uni ver si t y wi t h a St r uct ur al  
Engi neer i ng degr ee.  Two year s of  wor k exper i ence as 
ei t her  a U. S.  Li censed Pr of essi onal  St r uct ur al  
Engi neer  or  1 Kyu Kenchi kushi  ( 1st  Cl ass Qual i f i ed 
Ar chi t ect ) .

Ar chi t ect ur al Gr aduat e of  an accr edi t ed uni ver si t y wi t h an 
Ar chi t ect ur al  degr ee.  Two year s of  wor k exper i ence as 
ei t her  a U. S.  Li censed Ar chi t ect  or  1 Kyu Kenchi kushi  
( 1st  Cl ass Qual i f i ed Ar chi t ect ) .
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Exper i ence Mat r i x

Ar ea Qual i f i cat i ons

Fi r e Pr ot ect i on Regi st er ed U. S.  Pr of essi onal  Engi neer  who has passed 
t he f i r e pr ot ect i on
engi neer i ng wr i t t en exami nat i on admi ni st er ed by t he 
Nat i onal  Counci l  of
Exami ner s and Sur veyi ng ( NCEES)  and has a mi ni mum of  
f our  ( 4)  year s of
r el evant  f i r e pr ot ect i on engi neer i ng exper i ence.  

Communi cat i ons Gr aduat e of  an accr edi t ed uni ver si t y wi t h a 
Communi cat i ons or  El ect r i cal  Engi neer i ng degr ee.  Two 
year s of  wor k exper i ence desi gni ng communi cat i on 
syst ems f or  bui l di ngs or  f aci l i t i es.  Ei t her  a U. S.  
Li censed Regi st er ed Communi cat i ons Di st r i but i on 
Desi gner  ( RCDD)  or  Type 3 Denki  Shuni n Gi j ut susha.

Envi r onment al Gr aduat e of  an accr edi t ed uni ver si t y wi t h an 
Envi r onment al  Engi neer i ng degr ee.  Two year s of  
exper i ence wor ki ng wi t h JEGS compl i ance.

Geot echni cal Gr aduat e of  an accr edi t ed uni ver si t y wi t h a Ci vi l  or  
r el at ed Engi neer i ng degr ee.  Two year s of  wor k 
exper i ence as ei t her  a U. S.  Li censed Pr of essi onal  
Engi neer  or  Regi st er ed Ci vi l  Engi neer i ng Consul t i ng 
Manager  ( RCCM)  wi t h Geot echni cal  Cer t i f i cat i on.

Sur veyi ng Gr aduat e of  an accr edi t ed uni ver si t y wi t h a Ci vi l  or  
r el at ed Engi neer i ng degr ee.  Two year s of  wor k 
exper i ence as ei t her  a U. S.  Li censed Pr of essi onal  
Engi neer  or  Sokur yo shi  Japanese Pr of essi onal  
Regi st r at i on.

For  Ar chi t ect ur e and St r uct ur al  Engi neer i ng,  t he hi ghest  l evel  of  
qual i f i cat i on i s speci f i ed.   For  Mechani cal  Engi neer i ng,  qual i f i cat i on of  
Kenchi ku Set subi shi  i s  hi gher  t han 1st  c l ass Kankouj i  Sekou Kanr i gi shi ,  
and t her ef or e accept abl e.   For  Ci v i l  and Geot echni cal  Engi neer i ng,  
Gi j ut sushi  i s  hi gher  i n qual i f i cat i ons t han RCCM,  and t her ef or e accept abl e.

]

1. 4. 2   DOR Responsi bi l i t i es

Each DOR shal l  be r esponsi bl e f or  ensur i ng i nt egr i t y of  t hei r  desi gn and 
desi gn i nt egr at i on i n al l  const r uct i on submi t t al s and ext ensi ons t o desi gn 
devel oped by ot her s,  such as t he Cont r act or ,  subcont r act or s,  or  suppl i er s.

Al l  const r uct i on dr awi ngs and desi gn cal cul at i ons of  t he Cont r act or  and 
any changes t o t hese document s shal l  be af f i xed wi t h t he r egi st r at i on 
st amp ( seal )  of  t he DOR and t hat  of  al l  consul t ant s,  as appr opr i at e,  ( i . e.  
st r uct ur al ,  c i v i l ,  mechani cal  and f i r e pr ot ect i on engi neer s)  bef or e 
submi t t al  f or  r evi ew.   Appr oval  shal l  be i ndi cat ed on al l  document s by 
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havi ng t he pr of essi onal  st amp/ seal  of  t he ar chi t ect  or  engi neer  wi t h 
per sonal  s i gnat ur e over  same appear i ng on al l  sheet s as appl i cabl e t o 
t hei r  speci al t i es.

Each DOR shal l  r evi ew and appr ove al l  const r uct i on submi t t al s and 
ext ensi ons t o desi gn,  i n accor dance wi t h t he pr ocedur es descr i bed i n 
Sect i on 01 33 00 SUBMI TTAL PROCEDURES.   Each DOR shal l  be r esponsi bl e f or  
r evi ewi ng Request s f or  I nf or mat i on ( RFI ) ,  appl i cabl e t o t hei r  ar ea of  
desi gn r esponsi bi l i t y ,  pr i or  t o submi ssi on t o t he Gover nment .

1. 5   SEQUENCE OF DESI GN AND CONSTRUCTI ON

a.   Af t er  r ecei pt  of  t he Cont r act  Not i ce t o Pr oceed ( NTP)  t he Cont r act or  
shal l  i ni t i at e desi gn,  compl y wi t h al l  desi gn submi ssi on r equi r ement s 
as cover ed under  Di v i s i on 01 Gener al  Requi r ement s,  and obt ai n 
Gover nment  r evi ew of  each submi ssi on.   No const r uct i on shal l  be 
st ar t ed unt i l  t he Gover nment  r evi ews t he Fi nal  Backcheck Desi gn 
submi ssi on and det er mi nes i t  sat i sf act or y f or  pur poses of  begi nni ng 
const r uct i on.   The COR shal l  not i f y t he Cont r act or  when t he desi gn i s 
c l ear ed f or  const r uct i on.   The Gover nment  shal l  not  gr ant  any t i me 
ext ensi on f or  any desi gn r esubmi t t al  r equi r ed when,  i n t he opi ni on of  
t he ACO or  COR,  t he i ni t i al  submi ssi on f ai l ed t o meet  t he mi ni mum 
qual i t y r equi r ement s as set  f or t h i n t he Cont r act .

b.   I f  t he Gover nment  al l ows t he Cont r act or  t o pr oceed wi t h l i mi t ed 
const r uct i on based on pendi ng mi nor  r evi s i ons t o t he r evi ewed Fi nal  
Backcheck Desi gn submi ssi on,  no payment  shal l  be made f or  any i n- pl ace 
const r uct i on r el at ed t o t he pendi ng r evi s i ons unt i l  t hey ar e 
compl et ed,  r esubmi t t ed and ar e sat i sf act or y t o t he Gover nment .

c.   No payment  shal l  be made f or  any i n- pl ace const r uct i on unt i l  al l  
r equi r ed submi t t al s have been made,  r evi ewed and ar e sat i sf act or y t o 
t he Gover nment .

1. 6   CONTRACTOR' S ROLE DURI NG DESI GN

The Cont r act or ' s const r uct i on management  key per sonnel  shal l  be act i vel y 
i nvol ved dur i ng t he desi gn pr ocess t o ef f ect i vel y i nt egr at e t he desi gn and 
const r uct i on r equi r ement s of  t hi s Cont r act .   I n addi t i on t o t he t ypi cal  
r equi r ed const r uct i on act i v i t i es,  t he Cont r act or ' s i nvol vement  i ncl udes,  
but  i s not  l i mi t ed t o act i ons such as:  i nt egr at i ng t he desi gn schedul e 
i nt o t he Mast er  Schedul e t o maxi mi ze t he ef f ect i veness of  f ast - t r acki ng 
desi gn and const r uct i on ( wi t hi n t he l i mi t s al l owed i n t he cont r act ) ,  
ensur i ng const r uct abi l i t y  and economy of  t he desi gn,  i nt egr at i ng t he shop 
dr awi ng and i nst al l at i on dr awi ng pr ocess i nt o t he desi gn,  execut i ng t he 
mat er i al  and equi pment  acqui s i t i on pr ogr ams t o meet  cr i t i cal  schedul es,  
ef f ect i vel y i nt er f aci ng t he const r uct i on QC pr ogr am wi t h t he desi gn QC 
pr ogr am,  and mai nt ai ni ng and pr ovi di ng t he desi gn t eam wi t h accur at e,  
up- t o- dat e r edl i ne and as- bui l t  document at i on.   The Cont r act or  shal l  
r equi r e and manage t he act i ve i nvol vement  of  key t r ade subcont r act or s i n 
t he above act i v i t i es.

1. 7   DESI GN TI MELI NE

As i ndi cat ed i n Sect i on [ 01 32 01. 00 10 PROJECT SCHEDULE] [ 01 32 16. 00 20 
SMALL PROJECT CONSTRUCTI ON SCHEDULES] ,  t he Cont r act or  shal l  submi t  f or  
appr oval ,  a compl et e desi gn schedul e wi t h al l  submi t t al s and r evi ew t i mes 
i ndi cat ed i n cal endar  dat es.   Updat e t hi s schedul e i n accor dance wi t h [
01 32 01. 00 10 PROJECT SCHEDULE] [ 01 32 16. 00 20 SMALL PROJECT CONSTRUCTI ON 
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SCHEDULES] .   No desi gn submi t t al s shal l  be r evi ewed or  eval uat ed unt i l  
af t er  r ecei pt  and accept ance of  t he pr oposed desi gn/ r evi ew schedul e.

1. 8   DEVI ATI NG FROM THE ACCEPTED DESI GN

The Cont r act or  must  obt ai n t he appr oval  of  t he Desi gner  of  Recor d and t he 
Gover nment ' s concur r ence f or  any Cont r act or  pr oposed r evi s i on t o t he 
pr of essi onal l y st amped and seal ed and Gover nment  r evi ewed and concur r ed 
desi gn,  bef or e pr oceedi ng wi t h t he r evi s i on.

a.   The Gover nment  r eser ves t he r i ght  t o non- concur  wi t h any r evi s i ons t o 
t he desi gn,  whi ch may i mpact  f ur ni t ur e,  f ur ni shi ngs or  equi pment  
sel ect i ons or  oper at i ons deci s i ons t hat  wer e made,  based on t he 
r evi ewed and concur r ed desi gn.

b.   Any r evi s i ons t o t he desi gn,  whi ch devi at es f r om t he Cont r act  
r equi r ement s ( i . e. ,  t he RFP and t he accept ed pr oposal ) ,  wi l l  r equi r e a 
modi f i cat i on,  pur suant  t o t he Changes cl ause,  i n addi t i on t o 
Gover nment  concur r ence.   The Gover nment  r eser ves t he r i ght  t o 
di sappr ove such a r evi s i on.

c.   Unl ess t he Gover nment  i ni t i at es a change t o t he Cont r act  r equi r ement s,  
or  t he Gover nment  det er mi nes t hat  t he Gover nment  f ur ni shed desi gn 
cr i t er i a ar e i ncor r ect  and must  be r evi sed,  any Cont r act or  i ni t i at ed 
pr oposed change t o t he Cont r act  r equi r ement s,  r esul t i ng i n addi t i onal  
cost ,  shal l  st r i ct l y be at  t he Cont r act or ' s expense.

d.   The Cont r act or  shal l  t r ack al l  appr oved r evi s i ons t o t he r evi ewed and 
accept ed desi gn and shal l  i ncor por at e t hem i nt o t he as- bui l t  desi gn 
document at i on,  i n accor dance wi t h agr eed pr ocedur es.   The Desi gner  of  
Recor d shal l  document  i t s pr of essi onal  concur r ence on t he as- bui l t s 
f or  any r evi s i ons t o t he st amped and seal ed dr awi ngs and 
speci f i cat i ons.

1. 9   DESI GN CONFERENCES

1. 9. 1   Pr e- Per f or mance

As par t  of  t he Pr e- Per f or mance Conf er ence conduct ed af t er  t he Cont r act  
awar d,  key r epr esent at i ves of  t he Gover nment  and t he Cont r act or  shal l  
r evi ew t he desi gn submi ssi on and r evi ew pr ocedur es speci f i ed her ei n,  
di scuss t he pr el i mi nar y desi gn schedul e and pr ovi s i ons f or  phase 
compl et i on of  t he D- B document s wi t h const r uct i on act i v i t i es ( f ast  
t r acki ng) ,  as appr opr i at e,  meet  wi t h Cor ps of  Engi neer s Desi gn Revi ew 
per sonnel  and key Usi ng Agency poi nt s of  cont act  and any ot her  appr opr i at e 
pr e- desi gn di scussi on i t ems.

1. 9. 2   Desi gn Char r et t e

Af t er  awar d of  t he Cont r act ,  t he Cont r act or  shal l  v i s i t  t he s i t e and 
conduct  ext ensi ve i nt er vi ews,  and pr obl em sol v i ng di scussi ons wi t h t he 
i ndi v i dual  user s,  base per sonnel ,  Cor ps of  Engi neer s per sonnel  t o acqui r e 
al l  necessar y s i t e i nf or mat i on,  r evi ew user  opt i ons,  and di scuss user  
needs.   The Cont r act or  shal l  document  al l  di scussi ons.   Addi t i onal l y,  t he 
Cont r act or  shal l  schedul e and per f or m a Desi gn Char r et t e whi ch i s a 
condensed desi gn meet i ng wi t h al l  st akehol der s pr esent ,  i f  r equi r ed by t he 
Cont r act  SOW.   The desi gn scope shal l  be f i nal i zed as di r ect  r esul t  of  
t hese meet i ngs.
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1. 9. 3   Desi gn Revi ew Conf er ences

Revi ew conf er ences shal l  be hel d ei t her  on- base or  Cor ps of  Engi neer ' s 
Of f i ce f or  each desi gn submi t t al .   The Cont r act or  shal l  br i ng t he 
per sonnel  t hat  devel oped t he desi gn submi t t al  t o t he r evi ew conf er ence.   
The conf er ences shal l  t ake pl ace appr oxi mat el y one week af t er  t he r evi ew 
i s compl et e.

1. 10   POST REVI EW CONFERENCE ACTI ON

Copi es of  comment s,  annot at ed wi t h comment  act i on agr eed on,  shal l  be made 
avai l abl e t o al l  par t i es bef or e t he conf er ence adj our ns.   Unr esol ved 
pr obl ems shal l  be r esol ved by i mmedi at e f ol l ow- on act i on at  t he end of  
conf er ences.   Val i d comment s shal l  be i ncor por at ed.   Af t er  r ecei pt  of  
Fi nal  Backcheck desi gn document s upon i ncor por at i on of  backcheck comment s,  
t he Cont r act or  may pr oceed wi t h s i t e and bui l di ng devel opment  act i v i t i es 
wi t hi n t he par amet er s set  f or t h i n t he Cont r act  and accept ed desi gn 
submi t t al .   The Gover nment ,  however ,  r eser ves t he r i ght  t o r ej ect  desi gn 
document  submi t t al s i f  comment s ar e s i gni f i cant  ( i n t he opi ni on of  t he 
Gover nment ,  i t  does not  compl y wi t h t he Cont r act  document s nor  t he l evel  
of  qual i t y i mpl i ed) .

1. 11   CONFERENCE RECORDS

The Cont r act or  shal l  wi t hi n t hr ee ( 3)  wor ki ng days af t er  each conf er ence 
or  di scussi on,  pr epar e a wr i t t en r ecor d of  t he meet i ng and/ or  di scussi ons 
and submi t  t o t he Japan Engi neer  Di st r i ct  Resi dent  Engi neer / Cont r act i ng 
Of f i cer  Repr esent at i ve i dent i f i ed i n t he Cont r act .   The wr i t t en r epor t  
shal l  i ncl ude t he pr oj ect  name,  Cont r act  number ,  subj ect ,  t he name of  t he 
par t i c i pant s,  an out l i ne of  di scussi ons,  t he r ecommendat i ons,  and 
concl usi ons.   Al l  meet i ngs,  s i t e v i s i t s,  r evi ew conf er ences,  and 
t el ephoni c di scussi ons r equi r e wr i t t en r ecor ds.   The Cont r act or  shal l  al so 
pr ovi de copi es of  conf er ence r ecor ds t o t he desi gnat ed Admi ni st r at i ve 
Cont r act i ng Of f i cer  i dent i f i ed f or  t he Cont r act .   Number  each wr i t t en 
r ecor d f or  t he par t i cul ar  pr oj ect  under  desi gn i n consecut i ve or der .

1. 12   DESI GN SUBMI TTALS

The Cont r act or  shal l  f ol l ow t he r equi r ement s out l i ned bel ow f or  al l  
submi t t al s.

1. 12. 1   Gui dance,  Ref er ences,  and Pr ecedence

The desi gn shal l  compl y wi t h Depar t ment  of  Def ense Uni f or m Faci l i t i es 
Cr i t er i a ( UFC) ,  Component  Ser vi ce ( Ai r  For ce,  Ar my,  Navy)  Desi gn 
St andar ds,  t he appr opr i at e I nst al l at i on Desi gn Gui de,  and t he US Ar my 
Cor ps of  Engi neer s pl anni ng,  desi gn,  and const r uct i on di r ect i ve.   I n t he 
event  of  conf l i c t  bet ween document s and r ef er ences,  pr ecedence shal l  be 
gi ven t o t he f ol l owi ng i n descendi ng or der .

a.   Uni f i ed Faci l i t i es Cr i t er i a ( UFC)  syst em pr escr i bed by MI L- STD 3007,  
whi ch pr ovi des pl anni ng,  desi gn,  const r uct i on,  oper at i ons,  and 
mai nt enance cr i t er i a,  and appl i es t o al l  Depar t ment  of  Def ense ( DoD)  
commands.   UFC ar e di st r i but ed i n el ect r oni c medi a f r om t he Whol e 
Bui l di ng Desi gn Gui de ( WBDG)  websi t e:  
ht t p: / / www. wbdg. or g/ ccb/ br owse_cat . php?c=4.   UFC 1- 200- 01 pr ovi des 
gui dance f or  t he use of  model  bui l di ng codes f or  desi gn and 
const r uct i on of  DoD f aci l i t i es.   Publ i c Law 104- 113,  Nat i onal  
Technol ogy Tr ansf er  and Advancement  Act  of  1995,  r equi r es f eder al  use 
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of  pr i vat e sect or  consensus st andar ds wher ever  pr act i cabl e.   The goal  
of  t he l aw i s t o r educe r el i ance on Feder al  st andar ds by usi ng 
i ndust r y st andar ds when t her e i s pot ent i al  t o s i mpl i f y cont r act i ng,  
i ncr ease t i mel i ness and cost  ef f ect i veness,  and pr omot e t he saf et y and 
wel f ar e of  user s.

b.   The Ser vi ce Component  Desi gn St andar ds pr ovi de common f aci l i t y  and 
i nf r ast r uct ur e st andar ds f or  t he r el evant  Ser vi ce Component  
i nst al l at i ons.   The appr opr i at e i nst al l at i on desi gn st andar ds i n 
conj unct i on wi t h mi ssi on r equi r ement s and t echni cal  desi gns and 
speci f i cat i ons,  def i ne r equi r ement s f or  i nst al l at i on mai nt enance,  
r epai r ,  and const r uct i on pr oj ect s.   The I nst al l at i on Desi gn St andar ds 
and I nst al l at i on Desi gn Gui des i mpr ove t he f unct i onal  and vi sual  
aspect s of  t he i nst al l at i on.   The I nst al l at i on Desi gn St andar ds f ol l ow 
t he concept  est abl i shed i n t he Joi nt  Ser vi ce Uni f i ed Faci l i t i es 
Cr i t er i a I nst al l at i on Desi gn Manual .

c.   Feder al  and I ndust r y St andar ds.   Al l  appl i cabl e Feder al  and l ocal  
i ndust r y st andar ds r ef er enced i n t he scope of  wor k,  i ncl udi ng t hose 
not  r ef er enced or  l i s t ed,  const i t ut e cr i t er i a f or  t he desi gn of  t hi s 
pr oj ect ,  unl ess ot her wi se i ndi cat ed.   Appl i cabl e Japanese st andar ds 
may appl y.

1. 12. 2   Quant i t y of  Desi gn Submi t t al s

Submi t  t he document s l i s t ed and gener al l y descr i bed her ei naf t er  t o t he 
Gover nment .  Each submi t t al  shal l  be accompani ed by t wo ( 2)  el ect r oni c 
copi es of  al l  document at i on and dr awi ngs t o be pr ovi ded.   The el ect r oni c 
copi es shal l  consi st  of  st andar d t ype wor d pr ocessi ng,  spr eadsheet ,  and 
CAD ( Aut oCAD or  Mi cr oSt at i on)  f i l es.  The del i ver y addr ess,  quant i t y and 
t ype of  t he r equi r ed har dcopy submi t t al s ar e i dent i f i ed i n t he t abl e bel ow.

Act i v i t y and Addr ess Dr awi ng set  
( Si ze A1)

Desi gn 
Anal ysi s

Specs Ot her
Document s

[ ] Resi dent  Of f i ce
ATTN:  [ ]
[ Type i n mai l i ng addr ess]
DSN:  315- [ ] - [ ]
COMM:  81- [ ] - [ ] - [ ]
EMAI L:  [ ] @usace. ar my. mi l

[ 1] [ 1] [ 1] [ 1] CD

[ ] [ 1] [ 1] [ 1] [ 1]

[ ] [ 1] [ 1] [ 1] [ 1]

1. 12. 3   Del i ver y of  Desi gn Submi t t al s

Mai l  or  hand del i ver  al l  desi gn submi t t al s t o t he Gover nment  dur i ng desi gn 
and const r uct i on.  For  mai l  del i ver y use an over ni ght  mai l i ng ser vi ce.   The 
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Gover nment  shal l  f ur ni sh t he Cont r act or  addr esses wher e each copy shal l  be 
del i ver ed af t er  Cont r act  awar d.

1. 12. 4   Tr ansmi t t al  Let t er

Each desi gn submi t t al  shal l  have a t r ansmi t t al  l et t er  accompanyi ng i t  
i ndi cat i ng t he dat e,  desi gn per cent age,  t ype of  submi t t al ,  l i s t  of  i t ems 
submi t t ed,  t r ansmi t t al  number ,  and poi nt  of  cont act  wi t h t el ephone number .

1. 12. 5   Lat e Desi gn Submi t t al

I f  a desi gn submi t t al  i s  over  one ( 1)  day l at e i n accor dance wi t h t he 
l at est  desi gn schedul e,  t he Gover nment  r evi ew per i od may be ext ended 7 
cal endar  days.   The r evi ew conf er ence shal l  be hel d t he week af t er  t he new 
per i od.   Submi t t al  dat e r evi s i ons must  be made i n wr i t i ng at  l east  one ( 1)  
week pr i or  t o t he af f ect ed submi t t al  schedul es.

1. 13   GOVERNMENT REVI EW

Af t er  r ecei pt  of  submi t t al s,  t he Gover nment  shal l  be al l owed t went y- one 
( 21)  cal endar  days t o r evi ew and comment  on each I nt er medi at e and Fi nal  
Desi gn submi t t al ,  except  as not ed bel ow.   The Fi nal  Backcheck desi gn 
submi t t al  shal l  per mi t  t he Gover nment  f our t een ( 14)  cal endar  days t o 
r evi ew and ensur e t he Fi nal  Desi gn submi t t al  was updat ed.   For  each desi gn 
submi t t al ,  t he COR shal l  f ur ni sh t he Cont r act or  comment s f r om t he var i ous 
desi gn sect i ons and f r om ot her  concer ned agenci es i nvol ved i n t he r evi ew 
pr ocess.   The r evi ew shal l  be f or  conf or mance wi t h t he t echni cal  
r equi r ement s of  t he Cont r act  RFP and t he Cont r act or ' s pr oposal .   I f  t he 
Cont r act or  di sagr ees t echni cal l y wi t h any comment  or  comment s and does not  
i nt end t o compl y wi t h t he comment ,  he must  c l ear l y out l i ne,  wi t h ampl e 
j ust i f i cat i on,  t he r easons f or  noncompl i ance wi t hi n f i ve ( 5)  wor ki ng days 
af t er  r ecei pt  of  t hese comment s i n or der  t hat  t he comment  can be 
r esol ved.   Al l  comment s must  be mut ual l y r esol ved by t he Gover nment  and 
t he Cont r act or .   The Cont r act or  shal l  f ur ni sh di sposi t i on of  al l  comment s,  
i n wr i t i ng,  wi t h t he next  schedul ed submi t t al .   The Cont r act or  i s 
caut i oned i n t hat  i f  he bel i eves t he act i on r equi r ed by any comment  
exceeds t he r equi r ement s of  t hi s Cont r act ,  t hat  he shoul d t ake no act i on 
and not i f y t he COR i n wr i t i ng i mmedi at el y.   Revi ew conf er ences shal l  be 
hel d f or  each desi gn submi t t al  at  t he pr oj ect ' s l ocat i on.   The Cont r act or  
shal l  br i ng t he per sonnel  t hat  devel oped t he desi gn submi t t al  t o t he 
r evi ew conf er ence.   These conf er ences shal l  t ake pl ace appr oxi mat el y one 
week af t er  t he t went y- one ( 21)  day r evi ew per i od.

1. 13. 1   Pr oj Net  ( Dr Checks)

Al t hough t he Cont r act or  may use i t s own i nt er nal  syst em f or  over al l  desi gn
conf i gur at i on management ,  t he Gover nment  and t he Cont r act or  shal l  use t he
Dr Checks Desi gn Revi ew and Checki ng Syst em t o i ni t i at e,  r espond t o,
r esol ve and t r ack Gover nment  desi gn compl i ance r evi ew comment s.   Thi s
syst em may be usef ul  f or  ot her  dat a whi ch needs t o be i nt er act i ve or
ot her wi se avai l abl e f or  shar ed use and r et r i eval .  The Cont r act or  shal l  
check t he Desi gn Qual i t y Lessons l ear ned ( DQLL)  t hr ough Dr Checks and 
i ncor por at e any appl i cabl e Lessons Lear ned i nt o t he desi gn of  t hi s pr oj ect .

1. 13. 1. 1   Tr acki ng Comment s i n Dr Checks

Thr oughout  t he desi gn pr ocess,  t he DB Cont r act or  shal l  ent er ,  t r ack,  and 
back- check comment s usi ng t he Dr Checks syst em.  DOR shal l  annot at e t hei r  
own di sci pl i ne speci f i c  comment s t i mel y t o i ndi cat e exact l y what  act i on 
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wi l l  be t aken or  why t he act i on i s not  r equi r ed.   Mer el y st at i ng “ concur ”  
or  “ wi l l  compl y”  or  i s not  consi der ed a sat i sf act or y r esponse.   Comment s 
consi der ed cr i t i cal  by t he conf er ence par t i c i pant s shal l  be f l agged as 
such.

1. 13. 1. 2   Dr Checks Revi ew Comment s

The DB Cont r act or  shal l  moni t or  Dr Checks t o assur e al l  comment s ar e 
annot at ed and agr eed t o by t he desi gner s and r evi ewer s pr i or  t o t he next  
submi t t al .   The Dr Checks comment s and r esponses shal l  be pr i nt ed and 
i ncl uded i n t he desi gn anal ysi s f or  r ecor d.

Conf er ence par t i c i pant s ( r evi ewer s)  wi l l  expect  coor di nat i on bet ween 
Desi gn Anal ysi s cal cul at i ons and t he submi t t ed desi gn.   Revi ewer s wi l l  
al so f ocus on t he desi gn submi t t al ' s  sat i sf act i on of  t he cont r act  
r equi r ement s.

The DOR shal l  answer  each comment  i n Dr Checks wi t h a f or mal  r esponse pr i or  
t o t he next  submi t t al ,  c l ear l y i ndi cat i ng what  act i on wi l l  be t aken and 
what  dr awi ng/ spec wi l l  change.   DOR ar e encour aged t o di r ect l y cont act  
r evi ewer s t o di scuss and agr ee t o t he f or mal  comment  r esponses r at her  t han 
r el y i ng onl y on Dr Checks and r evi ew meet i ngs t o di scuss comment s.   Wi t h 
t he next  desi gn conf er ence,  r evi ewer s wi l l  back- check answer s t o t he 
comment s agai nst  t he submi t t al ,  i n addi t i on t o r evi ewi ng addi t i onal  desi gn 
wor k.

Comment s t hat ,  i n t he DB Cont r act or ' s opi ni on,  r equi r e ef f or t  out s i de t he 
scope of  t he cont r act  shal l  be c l ear l y i ndi cat ed as such i n Dr Checks.   The 
DB Cont r act or  shal l  not  pr oceed wi t h wor k out si de t he cont r act  unt i l  a 
modi f i cat i on t o t he cont r act  i s  pr oper l y execut ed,  i f  one i s necessar y.

1. 13. 1. 3   Dr Checks I ni t i al  Account  Set - Up

To i ni t i al i ze an of f i ce' s use of  Dr Checks,  choose a cont act  per son wi t hi n 
t he of f i ce t o cal l  t he Dr Checks Hel p Desk at  800- 428- 4357,  M- F,  8AM- 5PM,  
Cent r al  t i me.   Thi s POC wi l l  be gi ven an of f i ce passwor d t o di st r i but e t o 
ot her s i n t he of f i ce.   I ndi v i dual s can t hen go t o t he hyper l i nk at  
{ ht t p: / / www. pr oj net . or g}  and r egi st er  as a f i r st  t i me user .   Upon 
r egi st r at i on,  each user  wi l l  be gi ven a per sonal  passwor d t o t he Dr Checks 
syst em.

Once t he of f i ce and i ndi v i dual s ar e r egi st er ed,  t he US Ar my Cor ps of  
Engi neer s’ s pr oj ect  manager  or  l ead r evi ewer  wi l l  assi gn t he i ndi v i dual s 
and/ or  of f i ces t o t he speci f i c  pr oj ect  f or  r evi ew.   At  t hi s poi nt ,  per sons 
assi gned can make comment s,  annot at e comment s,  and cl ose comment s,  
dependi ng on t hei r  par t i cul ar  assi gnment .

1. 13. 1. 4   Dr Checks Comment  Eval uat i on

The r ol e of  t he DOR i s t o eval uat e and r espond t o t he comment s ent er ed by 
t he r evi ewer .   To r espond t o comment s:

1.   Log i nt o Dr Checks.

2.   Cl i ck on t he appr opr i at e pr oj ect .

3.   Under  “ Eval uat e”  c l i ck on t he number  under  “ Pendi ng” .

4.   Locat e t he comment s t hat  r equi r e your  eval uat i on.  ( Not e:  I f  you 
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know t he comment  number  you can use t he Jump t o I D on t he l ef t  hand 
si de i n Dr Checks;  ent er  t he number  and cl i ck on go. )

5.   Sel ect  t he appr opr i at e eval uat i on ( concur ,  non- concur ,  f or  
i nf or mat i on onl y,  or  check and r esol ve)  and add t he r esponse.

6.   Cl i ck on t he Add but t on.  The eval uat i on wi l l  be added t o t he 
dat abase and a f r esh scr een wi l l  appear  wi t h t he next  comment .

7.   Once eval uat i ons ar e al l  ent er ed,  exi t  Dr Checks by choosi ng " My 
Account "  and t hen Logout .

1. 13. 2   Cont r act or  Act i ons

The di sposi t i on of  each Gover nment  r evi ew comment  must  be cl ear l y 
annot at ed.   Mer el y st at i ng " concur "  or  " wi l l  compl y"  i s not  consi der ed an 
adequat e i ndi cat i on of  act i ons t aken.   Not - i n- scope comment s annot at ed by 
t he Cont r act or  must  be di scussed wi t h t he Gover nment  wi t hi n f i ve ( 5)  
wor ki ng days.

1. 13. 3   Desi gn Responsi bi l i t y  and Compl i ance

Regar dl ess of  Gover nment  r evi ew and comment  on desi gn submi t t al s,  t he 
Cont r act or  shal l  be r esponsi bl e f or  compl i ance wi t h al l  r equi r ement s of  
t he RFP and accept ed Pr oposal .   Shoul d any non- compl i ance be di scover ed 
dur i ng desi gn and/ or  const r uct i on,  t he Cont r act or  shal l  be r esponsi bl e f or  
pr ovi di ng cor r ect i ve act i on at  no addi t i onal  cost  and/ or  t i me i mpact  t o 
t he Gover nment  i n or der  t o compl y wi t h t he r equi r ement s of  t he Cont r act .

PART 2   PRODUCTS

2. 1   DESI GN ANALYSI S

2. 1. 1   Gener al

Desi gn Anal ysi s f or mat  shal l  f ol l ow gui dance f r om ER 1110- 345- 700,  
Appendi x B l ocat ed on Cor ps of  Engi neer s websi t e:  
ht t p: / / www. publ i cat i ons. usace. ar my. mi l / Por t al s/ 76/ Publ i cat i ons/
Engi neer Regul at i ons/ ER_1110- 345- 700. pdf .   
Thi s shal l  excl ude par t  6 " Except i ons t o Appendi x B,  Requi r ement s. "

2. 1. 2   For mat

Use st andar d A4 si ze or  8. 5 i nch by 11 i nch paper  except  t hat  l ar ger  
sheet s may be used when r equi r ed f or  gr aphs or  ot her  speci al  cal cul at i on 
f or ms.   Al l  sheet s shal l  be i n r epr oduci bl e f or m.   The mat er i al  may be 
t ypewr i t t en,  hand l et t er ed,  handwr i t t en,  or  a combi nat i on t her eof ,  
pr ovi ded i t  i s  l egi bl e.   Si de mar gi ns shal l  be 1 i nch mi ni mum t o per mi t  
s i de bi ndi ng and head t o head pr i nt i ng.   Bot t om mar gi ns shal l  be a mi ni mum 
of  1 i nch wi t h page number s cent er ed.

2. 1. 3   Or gani zat i on

The desi gn anal ysi s shal l  be sequent i al l y  number ed and bound under  a cover  
i ndi cat i ng t he name of  t he f aci l i t y  and pr oj ect  number .   The desi gn 
anal ysi s shal l  be f ur t her  c l assi f i ed by t he submi t t al  st age.   Al l  por t i ons 
of  t he desi gn anal ysi s shal l  be or gani zed and bound by r el evant  t opi cs.
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2. 1. 4   Desi gn Comput at i ons

Cal cul at i ons ar e a par t  of  t he desi gn anal ysi s.   When t hey ar e vol umi nous,  
bi nd t hem separ at el y f r om t he nar r at i ve par t  of  t he desi gn anal ysi s.   
Pr esent  t he desi gn cal cul at i ons i n a c l ean and l egi bl e f or m i ncor por at i ng 
a t i t l e page and i ndex f or  each vol ume.   Fur ni sh a t abl e of  cont ent s whi ch 
shal l  be an i ndex of  t he i ndi ces,  when t her e i s mor e t han one vol ume.   
I dent i f y t he sour ce of  l oadi ng condi t i ons,  suppl ement ar y sket ches,  gr aphs,  
f or mul ae,  and r ef er ences.   Expl ai n al l  assumpt i ons and concl usi ons.   
Cal cul at i on sheet s shal l  car r y t he names or  i ni t i al s of  t he comput er  and 
t he checker  and t he dat es of  cal cul at i ons and checki ng.   As par t  of  t he 
Cont r act or ' s Qual i t y Cont r ol  Syst em,  no por t i on of  t he cal cul at i ons shal l  
be comput ed and checked by t he same per son.

When ADPS ar e used t o per f or m desi gn cal cul at i ons,  t he desi gn anal ysi s 
shal l  i ncl ude descr i pt i ons of  t he comput er  pr ogr ams used and copi es of  t he 
ADPS i nput  dat a and out put  summar i es.   When t he comput er  out put  i s l ar ge,  
i t  may be di v i ded i nt o vol umes at  l ogi cal  di v i s i on poi nt s.   Pr ecede each 
set  of  comput er  pr i nt out s by an i ndex and by a descr i pt i on of  t he 
comput at i on per f or med.   I f  sever al  set s of  comput at i ons ar e submi t t ed;  
t hey shal l  be accompani ed by a gener al  t abl e of  cont ent s i n addi t i on t o 
t he i ndi v i dual  i ndi ces.   I ncl ude t he f ol l owi ng i n t he descr i pt i on 
accompanyi ng each set  of  ADPS pr i nt out s:

a.   Expl ai n t he desi gn met hod,  i ncl udi ng assumpt i ons,  t heor i es and 
f or mul ae.

b.   I ncl ude appl i cabl e di agr ams,  adequat el y i dent i f i ed.

c.   St at e exact l y t he comput at i on per f or med by t he comput er .

d.   Pr ovi de al l  necessar y expl anat i ons of  t he comput er  pr i nt out  f or mat ,  
symbol s and abbr evi at i ons.

e.   Use adequat e and consi st ent  not at i on.

f .   Pr ovi de suf f i c i ent  i nf or mat i on t o per mi t  manual  checks of  t he r esul t s.

2. 2   DRAWI NGS

2. 2. 1   Gener al

Pr epar e al l  dr awi ngs ut i l i z i ng Comput er - Ai ded Desi gn and Dr af t i ng ( CADD)  
sof t war e so t hat  t hey ar e wel l  ar r anged,  pl aced f or  r eady r ef er ence and 
t hey pr esent  compl et e i nf or mat i on.   The Cont r act or  shal l  pr epar e al l  CADD 
f i l es dr awi ngs i n compl i ance wi t h t he A/ E/ C CADD St andar ds ( r el  6. 0)  dat ed 
August  2015 ( r ef er r ed t o as t he " CADD st andar d" )  unl ess ot her wi se 
speci f i ed.  Dr awi ngs shal l  be compl et e,  unnecessar y wor k such as dupl i cat e 
v i ews,  not es and l et t er i ng,  and r epet i t i on of  det ai l s shal l  not  be 
per mi t t ed.   Do not  show st andar d det ai l s t hat  ar e not  appl i cabl e t o t he 
pr oj ect ,  and mi ni mi ze unnecessar y wast ed space.   Do not  i ncl ude det ai l s of  
st andar d pr oduct s or  i t ems,  whi ch ar e adequat el y cover ed by speci f i cat i ons 
on t he dr awi ngs.   The cover  sheet  shal l  be s i gned and st amped by a 
pr i nci pal  of  t he f i r m who i s a r egi st er ed pr of essi onal  
engi neer / ar chi t ect .   Each desi gn di sci pl i ne shal l  pr ovi de a compl et e l i s t  
of  abbr evi at i ons and symbol s used i n t hei r  r espect i ve dr awi ngs.   Do not  
use shop dr awi ngs as desi gn dr awi ngs.   The desi gn document s shal l  consi st  
of  dr awi ngs ut i l i z i ng met r i c dr awi ng sheet s A1 ( 594 x 841 mm)  or  A2 ( 420 x 
594 mm)  f or mat  unl ess ot her wi se speci f i ed.  The Cont r act or  shal l  use 
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st andar d Cor ps of  Engi neer s t i t l e bl ocks and bor der s on al l  dr awi ngs.   The 
Cont r act or  shal l  submi t  al l  CADD f i l es f or  A/ E/ C compl i ance ver i f i cat i on 
and a descr i pt i on of  al l  dr awi ngs and dr awi ng f i l e names wi t h each 
r equi r ed desi gn submi t t al .

2. 2. 2   Met hods and For mat

Cr eat e al l  dr awi ngs ut i l i z i ng met r i c uni t s.   Al l  CADD f i l es shal l  ut i l i ze 
one of  t he f ol l owi ng sof t war e appl i cat i ons and t he ver si on speci f i ed ( or  
t he l at est  ver si on) :

a.   Aut oCAD 2013 ( . dwg)

b.   Mi cr oSt at i on V8 ( . dgn)

2. 2. 3   Use of  Recor ds Management  Di r ect or y St r uct ur e

a.   The mai n ( r oot )  f ol der  shal l  be named af t er  t he P2 number  of  t he 
pr oj ect .

b.   The f ol der  names ( under  t he r oot  f ol der )  ar e shown on t abl e 2- 1,  page 
13 of  t he CADD st andar d.   CADD f i l es shal l  t hen be pr oper l y or gani zed 
i n t he appl i cabl e f ol der  st r uct ur e as descr i bed.   Tabl e 2- 1 shal l  al so 
ser ve as t he sequence or  or der  of  dr awi ngs.

c.   Model  f i l es shal l  be or gani zed i n a sub- f ol der  ( i n each appl i cabl e 
di sci pl i ne)  cal l ed " r esour ce" .

d.   Sheet  f i l es shal l  be or gani zed i n t he appl i cabl e di sci pl i ne f ol der .

e.   A subf ol der  cal l ed " PDF"  shal l  be cr eat ed under  each appl i cabl e 
di sci pl i ne f ol der  t o st or e desi gn . pdf  f i l es of  each submi t t al  
per cent age phase.

f .   Onl y Engl i sh l anguage char act er s shal l  be used i n t he f ol der  names.

g.   The Cont r act or  at  t hei r  pr er ogat i ve may del et e f ol der s t hat  ar e not  
appl i cabl e t o t he desi gn.

2. 2. 4   Use of  A/ E/ C CADD Fi l e Nami ng Syst em

For  t he pur poses of  s i mpl i c i t y model  f i l es and sheet  f i l es shal l  be named 
as descr i bed bel ow:

a.   Model  f i l es names shal l  have a mi ni mum of  t en char act er s ( r ef er ence 
t he CADD st andar d,  f i gur e 2- 4,  page 12) .   The f i r st  s i x char act er s 
shal l  be t he pr oj ect  P2 number ,  f ol l owed by t wo char act er s f or  t he 
di sci pl i ne desi gnat or ,  and t he l ast  t wo char act er s t he model  f i l e 
t ype.   The l ast  f our  char act er s of  t he model  f i l e name i s user  
def i nabl e and may be used at  t he Cont r act or ' s pr er ogat i ve.   Onl y 
Engl i sh al phabet  and numer i cal  char act er s shal l  be used i n f i l e names 
( no kanj i ) .

b.   The sheet  f i l e name shal l  have a mi ni mum of  t en char act er s ( r ef er ence 
t he CADD St andar d,  f i gur e 2- 5,  page 18) .   The f i r st  s i x char act er s 
shal l  be t he pr oj ect  P2 number ,  f ol l owed by one char act er  f or  t he 
di sci pl i ne desi gnat or  ( t he l evel  2 desi gnat or  shal l  be used onl y when 
mor e t han 99 sheet s ar e needed t o subdi v i de t he appl i cabl e 
di sci pl i ne) ,  and t he l ast  t wo char act er s t he sheet  sequence number .   
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The l ast  t hr ee char act er s of  t he sheet  f i l e name i s user  def i nabl e and 
shal l  be used i n t he event  of  an amendment  or  modi f i cat i on.

2. 2. 5   Use of  Ref er ence or  Xr ef  Fi l es

The use of  r ef er ence or  xr ef s f i l es dur i ng t he desi gn st age i s at  t he 
di scr et i on of  t he desi gner s.

2. 2. 6   Dr awi ng Sheet  Assembl y

CADD dr awi ngs shal l  ut i l i ze model  and sheet  f i l es ( model space and 
paper space)  and shal l  be dr awn i n r eal  wor l d uni t s.   The dr awi ngs shal l  be 
Xr ef ' d or  r ef er enced t o a scal e ( see t abl e 3- 7,  page 35 of  t he CADD 
st andar d)  t hat  f i t s  i nt o t he Gover nment  pr ovi ded bor der  sheet .   The 
Cont r act or  shal l  ut i l i ze " Opt i on 1"  of  a dr awi ng sheet  assembl y ( see 
f i gur e 2- 2,  page 10 of  t he CADD st andar d) .   The bor der  sheet  shal l  r emai n 
at  i t s  or i gi nal  scal e and onl y one bor der sheet  ( paper space)  per  desi gn 
f i l e i s al l owed.

2. 2. 7   Use of  Tr ue Type Font s and Si zes

For  f i l e conver si on pur poses t he st andar d f ont  shal l  be Ar i al . t t f  and 
si mpl ex. t t f .   Font s cr eat ed by t hi r d par t i es or  t he desi gner s ar e not  
per mi t t ed.   St andar d t ext  s i zes t hat  may be used ar e 1. 5 mm,  3 mm,  6 mm 
and 12 mm ( t ext  hei ght  and wi dt h) .

2. 2. 8   Use of  St andar d Di mensi oni ng and Ter mi nat or  Symbol s

Al l  di mensi oni ng shal l  be i n mi l l i met er s ( see f i gur e 3- 7 t hr ough 3- 10,  
pages 38 and 39 of  t he CADD st andar d) .   The pr ef er r ed t er mi nat or  f or  
di mensi oni ng shal l  be t he ar chi t ect ur al  s l ash.   I n t he event  t hat  f i l l ed 
ar r owheads ar e sel ect ed ensur e t hat  t he s i ze of  t he ar r owheads ar e at  a 
r at i o of  3: 1 ( see page 37 of  t he CADD st andar d) .

2. 2. 9   Use of  St andar d Abbr evi at i ons

The use of  abbr evi at i ons ar e f or  use when space i s l i mi t ed wi t hi n a 
dr awi ng sheet ,  ot her wi se i t  i s  r ecommended t he al l  t he wor ds ar e spel l ed 
out  ver sus usi ng abbr evi at i ons.   Appr oved abbr evi at i ons ar e avai l abl e f r om 
t he Nat i onal  CADD St andar d ( NCS ver si on 3. 1)

2. 2. 10   Use of  St andar d Symbol s,  Pat t er ns,  and Li ne St yl es

Gener al  symbol s such as a t wo par t  det ai l ,  sect i on and el evat i on bubbl es 
ar e t o be used.   Ot her  appr oved symbol s,  pat t er ns,  and l i ne st y l es ar e 
l ocat ed i n Appendi x D of  t he CADD St andar ds.

2. 2. 11   Gover nment  Pr ovi ded Fi l es

The use of  t hese f i l es i s f r ee.   The U. S.  Ar my Cor ps of  Engi neer s ( USACE)  
makes no war r ant y,  i mpr essed or  i mpl i ed,  wi t h r egar ds t o t he use of  t hese 
f i l es.   USACE shal l  not  be l i abl e f or  any er r or s or  f or  i nci dent al  or  
consequent i al  damages i n connect i on wi t h t he f ur ni shi ng and per f or mance of  
t hese f i l es.   The COR shal l  f ur ni sh t he Cont r act or  wi t h t he f ol l owi ng:

a.   A/ E/ C CADD St andar ds r el .  6. 0 ( Mai n t ext ,  Appendi x A i n pdf  f or mat )

b.   Japan Engi neer  Di st r i ct  Ti t l e and bor der  sheet s ( Si ze A1 and A2 i n . dgn 
and . dwg f or mat )
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c.   Aut oCAD dr awi ng t empl at e and Mi cr oSt at i on l i br ar y f i l es ( . dwt  and . dgnl i b)

d.   A/ E/ C Cel l  and Bl ock Li br ar i es ( . cel  and . dwg)

e.   A/ E/ C Li ne St yl e Li br ar i es ( . r sc and . shx)

f .   A/ E/ C Pat t er n Li br ar i es ( . cel  and . pat )

2. 2. 12   Submi t t al  Del i ver y Medi a and For mat

Submi t  al l  Desi gn Compl et e CADD f i l es on t he f ol l owi ng medi a.

a.   Bef or e a CADD f i l e i s copi ed on t he del i ver y di gi t al  medi a,  t he 
f ol l owi ng pr ocedur es shal l  be per f or med:

( 1)  Remove al l  ext r aneous gr aphi cs out si de t he bor der  ar ea of  t he 
sheet  f i l e.   Set  t he act i ve par amet er s t o a st andar d set t i ng or  
t hose i n t he Gover nment - f ur ni shed t empl at e or  seed f i l e.

( 2)  I ncl ude al l  f i l es,  bot h gr aphi c and non- gr aphi c,  r equi r ed f or  t he 
pr oj ect  ( i . e. ,  col or  t abl es,  pen t abl es,  f ont  l i br ar i es,  cel l  
l i br ar i es,  user  command f i l es,  pl ot  f i l es,  et c. ) .   Al l  
cel l s/ bl ocks not  pr ovi ded as Gover nment - f ur ni shed mat er i al s must  
be pr ovi ded t o t he Gover nment  as a par t  of  t he el ect r oni c di gi t al  
del i ver abl es.

( 3)  Make sur e t hat  al l  suppor t  f i l es such as t hose l i s t ed above ar e i n 
t he r esour ce di r ect or y and t hat  model  f i l es do not  i ncl ude devi ce 
or  di r ect or y speci f i cat i ons.

( 4)  Document  any f ont s,  t abl es,  et c. ,  devel oped by t he Cont r act or  or  
not  pr ovi ded among t he Gover nment - f ur ni shed mat er i al s.   The 
Cont r act or  shal l  obt ai n Gover nment  appr oval  bef or e usi ng anyt hi ng 
ot her  t han t he Gover nment ' s st andar d f ont s,  l i ne st y l es,  pat t er ns,  
cel l s/ bl ocks.

b.   A copy of  al l  CADD dat a and f i l es devel oped under  t hi s Cont r act  shal l  
be submi t t ed t o t he Gover nment  on el ect r oni c di gi t al  CAD medi a f or  
appr oval  by t he Gover nment  at  t he I nt er medi at e Desi gn submi t t al  phase,  
t he Fi nal  Desi gn submi t t al  st age,  and at  t he Fi nal  Backcheck Desi gn 
submi t t al  phase as r equi r ed unl ess ot her wi se di r ect ed by t he 
Cont r act i ng Of f i cer .

c.   The ext er nal  l abel  f or  each el ect r oni c di gi t al  medi a shal l  cont ai n,  as 
a mi ni mum,  t he f ol l owi ng i nf or mat i on:

( 1)  The Pr oj ect  t i t l e,  desi gn submi t t al  st age,  and dat e.

( 2)  The f or mat  and ver si on of  oper at i ng syst em sof t war e.

( 3)  The name and ver si on of  ut i l i t y  sof t war e used f or  pr epar at i on 
( e. g. ,  compr essi on/ decompr essi on)  and copyi ng f i l es t o t he medi a.

( 4)  The A/ E name and addr ess.
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2. 3   SPECI FI CATI ONS

2. 3. 1   Gener al

The l at est  ver si on of  Uni f i ed Faci l i t i es Gui de Speci f i cat i ons ( UFGS) ,  as 
est abl i shed by CSI  Manual  of  Pr act i ce,  shal l  be ut i l i zed,  and can be 
obt ai ned f r om t he Whol e Bui l di ng Desi gn Gui de websi t e 
ht t p: / / www. wbdg. or g/ ccb/ br owse_cat . php?c=3.

SpecsI nt act  i s  an aut omat ed speci f i cat i on pr ocessi ng syst em f or  use i n 
pr epar i ng const r uct i on pr oj ect  speci f i cat i ons f r om t he UFGS.   The use of  
SpecsI nt act  i s  mandat or y.   SpecsI nt act  can be downl oaded at  
ht t p: / / specsi nt act . ksc. nasa. gov/ .   The Cont r act or  shal l  submi t  SpecsI nt act  
( . sec)  f i l es f or  mar ked- up and f i nal  speci f i cat i ons as r equi r ed i n t he 
Cont r act .

Feder al  Specs and MI L Specs have been phased out  wi t h a f ew except i ons.   
Onl y t hose Feder al  and MI L specs i n t he cur r ent  edi t i ons of  t he UFGS may 
be used.   I ndust r y st andar ds ( e. g.  ASTM,  ANSI )  shal l  be used t o t he 
gr eat est  ext ent  pr act i cabl e f or  descr i pt i on of  mat er i al s.   Japanese 
I ndust r y St andar ds ( e. g.  JI S,  JAS)  ar e accept abl e,  pr ovi ded t hat  t he A- E 
can pr ovi de adequat e document at i on f or  COR' s appr oval  pr ovi ng t hat  t he 
Japanese I ndust r y St andar ds ar e equi val ent  t o t he US I ndust r y St andar ds.   
A l i mi t ed set  of  modi f i ed UFGS i ncor por at i ng pr evi ousl y i dent i f i ed and
accept ed Japanese st andar ds and met hods ( al so known as Japan Edi t ed 
Speci f i cat i ons,  or  JES)  can be f ound at  
ht t ps: / / www. poj . usace. ar my. mi l / Busi ness- Wi t h- Us/ Ref er ences/ .  
When st andar ds ar e not  avai l abl e f or  an i t em,  speci f y by per f or mance 
cr i t er i a i nst ead.   Pr opr i et ar y i t ems ar e not  al l owed.

At  t he I nt er medi at e and Fi nal  Desi gn submi t t al  st ages,  submi t  edi t ed 
speci f i cat i ons i n mar ked- up or  r edl i ned f or mat .   At  t he Fi nal  Backcheck 
Desi gn submi t t al  st age,  execut e al l  pr evi ous r evi s i ons.

2. 3. 2   Submi t t al  Regi st er

A Submi t t al  Regi st er  i ndi cat i ng t he submi t t al  r equi r ement s dur i ng t he 
const r uct i on phase must  be pr epar ed by t he A- E usi ng SpecsI nt act  dur i ng 
t he desi gn phase of  t he Cont r act .   The A- E shal l  be r esponsi bl e f or  
l i s t i ng al l  r equi r ed submi t t al s necessar y t o i nsur e t he pr oj ect  
r equi r ement s ar e compl i ed wi t h.   The Regi st er  shal l  i dent i f y submi t t al  
i t ems such as shop dr awi ngs,  manuf act ur er ' s l i t er at ur e,  cer t i f i cat es of  
compl i ance,  mat er i al  sampl es,  guar ant ees,  t est  r esul t s,  et c.  t hat  t he 
Cont r act or  shal l  submi t  f or  r evi ew and/ or  appr oval  act i on dur i ng t he l i f e 
of  t he const r uct i on Cont r act .   The A- E shal l  i ncl ude t he Submi t t al  
Regi st er  as an at t achment  t o Sect i on 01 33 00 SUBMI TTAL PROCEDURES wi t h 
t he speci f i cat i ons.

PART 3   EXECUTI ON

3. 1   CONCEPT ( 35%)  DESI GN SUBMI TTAL

The A- E shal l  pr epar e t he Concept  Desi gn based on t he di scussi ons and 
deci s i ons made at  t he desi gn char r et t e.

The Concept  Desi gn goal  i s  t o demonst r at e t hat  t he A- E has a t hor ough 
under st andi ng of  t he scope of  t he pr oj ect  and t he owner ' s r equi r ement s,  as 
di scussed at  t he desi gn char r et t e.   At  t he Concept  Desi gn st age,  t he A- E 
shal l  conf i r m al l  CADD r equi r ement s ( i . e. :  sheet  number i ng,  sheet  s i ze,  
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A/ E/ C CADD & USACE st andar ds)  wi t h t he POJ CADD cent er .

Concept  Desi gn submi t t al  shal l  consi st  of ,  but  not  l i mi t ed t o,  t he 
f ol l owi ng:

3. 1. 1   Desi gn Dr awi ngs

a.   Ti t l e and gener al  sheet s wi t h pr el i mi nar y haul  r out e.

b.   Pr oj ect  s i t e pl an & ar ea si t e pl an.

c.   Const r uct i on not es and l egend pages ( al l  di sci pl i nes) ;  Phasi ng pl an,  
i f  r equi r ed.

d.   Pr el i mi nar y Bui l di ng Li f e Saf et y Code Anal ysi s.

e.   Ci v i l

( 1)  Pr oj ect  s i t e pl an,  i ncl udi ng r equi r ed st andof f  set backs.

( 2)  Ar ea si t e pl an.

( 3)  Gener al  Pr el i mi nar y Ext er i or  Ut i l i t y  Pl ans.

( 4)  Compl et e subsur f ace i nvest i gat i on and anal ysi s.  

f .   Ar chi t ect ur al

( 1)  Ar chi t ect ur al  Pl ans t hat  consi der  f unct i onal  r el at i onshi ps,  wor k 
ar ea use,  secur i t y r equi r ement s and t r af f i c  f l ow pat t er ns.

( 2)  Gener al  Pr el i mi nar y Bui l di ng code/ l i f e saf et y code anal ysi s 
di agr ams.

( 3)  Ext er i or  el evat i ons showi ng pr i nci pal  shapes,  f enest r at i ons and 
ext er i or  f i ni shes.

( 4)  Bui l di ng sect i ons.

( 5)  Gener al  i nt er i or  f i ni sh sel ect i ons.

g.  St r uct ur al

( 1)  Gener al  Pr el i mi nar y Bl ast  Requi r ement s f or  Ext er i or  Wi ndows and 
Door s.

h.   Mechani cal / Pl umbi ng

( 1)  Gener al  Pr el i mi nar y HVAC,  pl umbi ng l ayout s,  i ncl udi ng equi pment  
capaci t i es and si zes.

i .   El ect r i cal  and Tel ecommuni cat i on

( 1)  Gener al  Pr el i mi nar y el ect r i cal ,  and i nf or mat i on syst ems l ayout ,  
i ncl udi ng equi pment  capaci t i es and si zes.

j .   Fi r e Pr ot ect i on

( 1)  Fi r e Al ar m Cont r ol  Panel  conf i gur at i on,  Ri ser  conf i gur at i on,  pi pe 
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si ze and conf i gur at i on.

3. 1. 2   Speci f i cat i ons

Li st  of  Techni cal  Speci f i cat i on sect i ons t hat  wi l l  be i ncl uded i n t he 
i nt er medi at e submi t t al .

3. 1. 3   Desi gn Anal ysi s

a.   Concept  Desi gn Anal ysi s

( 1)  I ncl ude a di scussi on of  exi st i ng condi t i ons and pr oj ect  goal s.

( 2)  Li st  desi gn assumpt i ons,  desi gn cal cul at i ons r ef er enced cr i t er i a,  
and show i ni t i al  cal cul at i ons.

( 3)  I ncl ude pl acehol der  sect i ons f or  t opi cs not  r equi r ed i n t he 
concept  submi t t al ,  but  needed f or  t he i nt er medi at e submi t t al .

( 4)  Nar r at i ve descr i pt i on of  t he appr oach used and basi s f or  AT 
measur es,  and a nar r at i ve descr i pt i on of  t hose measur es i n 
accor dance wi t h UFC 4- 010- 01.

( 5)  Li f e Saf et y & Fi r e pr ot ect i on anal ysi s i n accor dance wi t h 
UFC 3- 600- 01.

( 6)  Di scussi on of  t ypes and capaci t i es of  HVAC syst ems,  i ncl udi ng a 
descr i pt i on of  t he sel ect ed syst em.

( 7)  Di scussi on of  t ypes and capaci t i es of  pr i mar y el ect r i cal  power ,  
condui t ,  i nf or mat i on syst ems,  l i ght i ng,  and ot her  syst ems 
consi der ed,  i ncl udi ng a descr i pt i on of  t he sel ect ed syst ems.

( 8)  Descr i pt i on of  t he f oundat i on,  i ncl udi ng any speci al  r equi r ement s 
such as dr i l l ed pi er s,  pi l i ngs,  and suppor t  f aci l i t i es.

( 9)  Si t e anal ysi s t hat  di scusses t he oppor t uni t i es and const r ai nt s of  
t he s i t e and i ncl ude t he r ecommendat i ons f r om t he I DG/ I nst al l at i on.

( 10) Hazar d anal ysi s ( l ead- based pai nt ,  asbest os,  et c. ,  i f  r equi r ed) .

( 11) Pr el i mi nar y er osi on cont r ol  anal ysi s.

( 12) Pr el i mi nar y pl ant  mat er i al  anal ysi s t hat  r ef l ect s t he sel ect i on of  
pl ant  mat er i al  nat i ve t o t he pr oj ect  ar ea,  i f  r equi r ed.

( 13) Li f e cycl e cost  anal ysi s.

( 14) Bui l di ng ener gy s i mul at i ons,  ener gy conser vat i on st udi es,  and 
desi gn ener gy use cal cul at i ons.

( 15) Cor r osi on mi t i gat i on pl an,  i f  r equi r ed.

( 16) Si t e speci f i c  t r af f i c  anal ysi s.

( 17) Li st  of  mat er i al s and met hods of  const r uct i on t o be used.
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3. 1. 4   Cost  Est i mat e

Cur r ent  wor ki ng est i mat e.

3. 2   I NTERMEDI ATE ( 65%)  DESI GN SUBMI TTAL

Pr epar e t he I nt er medi at e Desi gn and t echni cal  speci f i cat i ons based on 
Concept  Desi gn,  pr oj ect  cr i t er i a and gener al  i nst r uct i ons.

The I nt er medi at e Desi gn ef f or t  shal l  be a cont i nuat i on of  t he Concept  
Desi gn.   The I nt er medi at e Desi gn goal s ar e t o show t he pr oj ect  i s  on 
schedul e and at  an accept abl e l evel  of  qual i t y and compl et eness and 
demonst r at e t hat  A- E' s QC pr ocess i s f unct i oni ng pr oper l y.   Submi t  al l  QC 
document at i on wi t h t he I nt er medi at e Desi gn submi t t al .   Compl et e 
coor di nat i on amongst  desi gn di sci pl i nes shal l  be conduct ed t o r evi ew and 
r esol ve desi gn conf l i c t s.

I nt er medi at e Desi gn shal l  consi st  of ,  but  not  l i mi t ed t o,  t he f ol l owi ng:

3. 2. 1   Desi gn Dr awi ngs

a.   Ti t l e and gener al  sheet s wi t h haul  r out e.  

b.   Pr oj ect  s i t e pl an & ar ea si t e pl an.

c.   Const r uct i on not es and l egend pages ( al l  di sci pl i nes) ;  Phasi ng pl an,  
i f  r equi r ed.

d.   Bui l di ng Li f e Saf et y Code & Fi r e Pr ot ect i on Pl ans i ncl udi ng Bui l di ng 
Code and Occupancy Anal ysi s.

e.   Compl et e Di sci pl i ne coor di nat i on of  t he desi gn.
   

f .   Ci v i l

( 1)  Exi st i ng condi t i ons ( t opogr aphy) .

( 2)  Demol i t i on pl an.

( 3)  Si t e pl an.

( 4)  Gr adi ng pl an.

( 5)  Road sect i ons,  pl ans,  and pr of i l es.

( 6)  Ut i l i t y  pl ans and pr of i l es.

( 7)  Ci v i l  and si t e pr of i l es.

( 8)  Geot echni cal  bor i ng l ogs.

g.   Ar chi t ect ur al

( 1)  Ar chi t ect ur al  Fl oor  Pl ans.

( 2)  Ref l ect ed Cei l i ng Pl ans.

( 3)  Roof  Pl ans.

SECTI ON 01 33 16  Page 18



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

( 4)  Fur ni t ur e/ Equi pment  Fl oor  Pl ans and Schedul es.

( 5)  Ext er i or  el evat i ons.

( 6)  Bui l di ng sect i ons.

( 7)  Wal l  sect i ons.

( 8)  Par t i t i on Types.

( 9)  Ai r  bar r i er  pl ans and det ai l s.

( 10) I nt er i or  el evat i ons.

( 11) Door  & wi ndow t ypes/ schedul es and det ai l s.

( 12) Bl ast  r equi r ement s f or  Ext er i or  Wi ndows and Door s,  det ai l s.

( 13) Room Fi ni sh Mat er i al s and Schedul e.

( 14) Mi scel l aneous Det ai l s.

( 15) Si gnage Pl ans and Schedul es.

h.   St r uct ur al

( 1)  Foundat i on pl ans.

( 2)  Fl oor  f r ami ng pl ans.

( 3)  Roof  f r ami ng pl ans.

( 4)  Foundat i on Schedul e and det ai l s.

( 5)  Wal l  sect i ons and det ai l s.

( 6)  Col umn Schedul es and det ai l s.

( 7)  Beam/ Gi r der  Schedul es and det ai l s.

( 8)  Sl ab Schedul es and det ai l s.

( 9)  Bui l di ng sect i ons.

i .   Mechani cal

( 1)  Si t e Pl ans.

( 2)  HVAC Pl ans.

( 3)  Pi pi ng Pl ans.

( 4)  Sect i ons.

( 5)  Equi pment  Cont r ol  Sequences.

( 6)  DDC poi nt s l i s t .

( 7)  Equi pment  Schedul es.
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( 8)  I somet r i cs.

( 9)  Ri ser  Di agr ams.

( 10) Schemat i cs.

( 11) Det ai l s.

j .   Pl umbi ng

( 1)  Si t e Pl ans.

( 2)  Pl umbi ng Pl ans.

( 3)  Sect i ons.

( 4)  Equi pment  Cont r ol  Sequences.

( 5)  Fi xt ur e Schedul es.

( 6)  I somet r i cs/ Ri ser  Di agr ams.

( 7)  Det ai l s.

k.   El ect r i cal

( 1)  El ect r i cal  Legend.

( 2)  Exi st i ng El ect r i cal  Si t e pl an,  i ndi cat i ng power ,  l i ght i ng.

( 3)  Ext er i or  Demol i t i on Pl an.

( 4)  Pl an vi ew,  i ndi cat i ng t he i nt er i or  el ect r i cal  power  pl an,  
i ncl udi ng r ecept acl es,  HVAC equi pment ,  and speci al t y i t ems needi ng 
power .

( 5)  Pl an vi ew,  i ndi cat i ng t he i nt er i or  l i ght  f i x t ur e l ayout .

( 6)  Pr el i mi nar y Li ght  f i x t ur e schedul e.

( 7)  Pr el i mi nar y El ect r i cal  one l i ne di agr am.

( 8)  Pr el i mi nar y one l i ne di agr am f or  any auxi l i ar y syst ems.

l .   Tel ecommuni cat i on

( 1)  Exi st i ng Tel ecommuni cat i on Si t e pl an.

( 2)  Ext er i or  Demol i t i on Pl an.

( 3)  I nt er i or  Tel ecommuni cat i on Pl an.

( 4)  Pr el i mi nar y Tel ecommuni cat i on one- l i ne di agr ams.

m.   Fi r e Pr ot ect i on

( 1)  Fi r e Suppr essi on gener al  not es and l egend.
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( 2)  Fi r e Al ar m & Mass Not i f i cat i on gener al  not es and l egend.   
 
   ( 3)  Fi r e Pr ot ect i on s i t e pl ans.

   ( 4)  Fi r e Suppr essi on det ai l s.

   ( 5)  Fi r e al ar m pl ans and det ai l s.

n.   Food Ser vi ce ( as r equi r ed)

( 1)  Equi pment  Pl ans and Schedul es.

( 2)  Det ai l s.

o.   Audi o/ Vi deo ( as r equi r ed)

( 1)  AV Pl ans and Schedul es.

( 2)  Det ai l s.

3. 2. 2   Techni cal  Speci f i cat i ons

a.   I nt er i m set  of  Techni cal  Speci f i cat i ons.
 

( 1)  Techni cal  speci f i cat i ons shal l  i ncor por at e al l  comment s and 
r evi s i ons f r om t he pr evi ous submi ssi on.   

b.   Speci f i cat i ons shal l  i ncl ude t he submi t t al  r egi st er  ( ENG For m 4288)  i n . csv 
and . pdf  f or mat  i n t hi s and al l  subsequent  submi t t al s.

c.   Dr af t  1354 pr oper t y f or m shal l  be submi t t ed f or  r evi ew.

3. 2. 3   Desi gn Anal ysi s

a.   I nt er medi at e Desi gn Anal ysi s

( 1)  I ncl ude a di scussi on of  exi st i ng condi t i ons and pr oj ect  goal s.   
 

( 2)  Li st  desi gn assumpt i ons,  desi gn cal cul at i ons r ef er enced cr i t er i a,  
and show i ni t i al  cal cul at i ons and manuf act ur er ' s mat er i al  and 
equi pment  i nf or mat i on.  

( 3)  Nar r at i ve descr i pt i on of  t he appr oach used and basi s f or  AT 
measur es,  and a nar r at i ve descr i pt i on of  t hose measur es i n 
accor dance wi t h UFC 4- 010- 01 and PDC TR 12- 08.  

( 4)  Li f e Saf et y & Fi r e pr ot ect i on anal ysi s i ncl udi ng hydr aul i c 
cal cul at i ons i n accor dance wi t h UFC 3- 600- 01.

( 5)  Desi gned HVAC syst ems t ypes and capaci t i es,  i ncl udi ng a 
descr i pt i on of  t he sel ect ed syst em.

( 6)  Desi gned pr i mar y el ect r i cal  power  t ypes and capaci t i es,  condui t ,  
i nf or mat i on syst ems,  l i ght i ng,  and ot her  syst ems consi der ed,  
i ncl udi ng a descr i pt i on of  t he sel ect ed syst ems.

( 7)  Desi gned i nf or mat i on syst ems r equi r ement s.

( 8)  Desi gned f ood ser vi ce r equi r ement s ( as r equi r ed) .
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( 9)  Desi gned audi o/ v i sual  r equi r ement s ( as r equi r ed) .

( 10) Desi gned f oundat i on,  i ncl udi ng any speci al  r equi r ement s such as 
dr i l l ed pi er s,  pi l i ngs,  and suppor t  f aci l i t i es.

( 11) Si t e anal ysi s t hat  di scusses t he oppor t uni t i es and const r ai nt s of  
t he s i t e and i ncl ude t he r ecommendat i ons f r om t he I DG/ I nst al l at i on.

( 12) Hazar d anal ysi s,  i f  r equi r ed.

( 13) Er osi on cont r ol  anal ysi s.

( 14) Landscapi ng pl ant i ng pl an and a pl ant  mat er i al  anal ysi s t hat  
r ef l ect s t he sel ect i on of  pl ant  mat er i al  nat i ve t o t he pr oj ect  
ar ea,  i f  r equi r ed.    

( 15) Li f e cycl e cost  anal ysi s.

( 16) Bui l di ng ener gy s i mul at i ons,  ener gy conser vat i on st udi es,  and 
desi gn ener gy use cal cul at i ons.

( 17) Cor r osi on mi t i gat i on pl an ( as r equi r ed) .

( 18) Economi c anal yses.

( 19) Just i f i cat i on f or  use of  al l  U. S.  mat er i al s/ equi pment  speci f i ed i n 
t he desi gn t o be used i n const r uct i on when l ocal  
mat er i al s/ equi pment  ar e excl uded.  

[ b.   Pr ovi de compl et ed LEED Checkl i st . ]

c.   Pr ovi de a copy of  t he pr oj ect ' s DD For m 1391.

d.   For  Renovat i on Pr oj ect s:  Di scussi on on pr oper t y r epl acement  val ues 
ver sus pl ant  r epl acement  val ues of  t he exi st i ng bui l di ng( s)  and 
associ at ed i mpl ement at i on t r i gger s f or  Sei smi c ( UFC 3- 301- 01)  and 
Ant i - Ter r or i sm ( UFC 4- 010- 01)  r equi r ement s.

3. 2. 4   Cost  Est i mat e

Cur r ent  wor ki ng est i mat e f or  budget  pur poses and back- up cost  dat a and 
pr i ce quot es.

3. 2. 5   Qual i t y Cont r ol

Submi t  compl et ed Det ai l  Check Revi ew ( DCR)  and I ndependent  Techni cal  
Revi ew ( I TR)  document s t o i ncl ude:  Compl et ed DCR checkl i st s,  compl et ed I TR 
annot at ed comment  sheet s i n accor dance wi t h t he pr oj ect ' s Scope of  Wor k.

3. 3   FI NAL ( 95%)  DESI GN SUBMI TTAL

The A- E shal l  pr epar e t he Fi nal  Desi gn based on t he I nt er medi at e Desi gn,  
pr oj ect  cr i t er i a and gener al  i nst r uct i ons.

The Fi nal  Desi gn ef f or t  shal l  be a compl et e desi gn i ncor por at i ng and 
r esol v i ng al l  pr evi ous r evi ew comment s.   Compl et e coor di nat i on amongst  
desi gn di sci pl i nes shal l  be conduct ed t o r evi ew and r esol ve any and al l  
desi gn conf l i c t s.   A- E shal l  conduct  a f ul l  Qual i t y Cont r ol  r evi ew pr i or  
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t o t he submi t t al  of  t he Fi nal  Desi gn.   A- E QC r evi ew shal l  consi st  of  a 
f ul l  Det ai l  Check and I ndependent  Techni cal  Revi ew.   The Fi nal  Desi gn 
submi t t al  i s  t he l ast  f ul l  r evi ew of  t he Cont r act  document s by t he 
Gover nment .   Any si gni f i cant  new i nf or mat i on i ncl uded i n t hi s submi t t al  
t hat  i s  not  a di r ect  r esul t  of  a r evi ew comment  shal l  be br ought  t o t he 
at t ent i on of  t he r evi ewer ( s)  and USACE Pr oj ect  Manager .   Pr ovi de a br i ef  
descr i pt i on of  t he new i nf or mat i on.   The desi gn shal l  be wi t hi n t he 
pr oj ect ' s pr ogr ammed amount .

Al l  di sci pl i nes and speci al t y syst ems shal l  be desi gned and det ai l ed t o 
pr ovi de cl ear  desi gn i nt ent .   Desi gn anal ysi s shal l  i ncl ude r epr esent at i ve 
sampl e manuf act ur er ' s pr oduct  i nf or mat i on.

Fi nal  Desi gn shal l  consi st  of ,  but  not  l i mi t ed,  t o t he f ol l owi ng:

3. 3. 1   Desi gn Dr awi ngs

a.   Ti t l e and gener al  sheet s wi t h haul  r out e.

b.   Pr oj ect  s i t e pl an & ar ea si t e pl an.

c.   Const r uct i on not es and l egend pages ( al l  di sci pl i nes) ;  Phasi ng pl an 
( as r equi r ed) .

d.   Bui l di ng Li f e Saf et y Code & Fi r e Pr ot ect i on Pl ans i ncl udi ng Occupancy 
Anal ysi s.

e.   Compl et e Di sci pl i ne Coor di nat e of  t he desi gn.

f .   Ci v i l

( 1)  Compl et ed set  of  Ci v i l  dr awi ngs.
   
   g.   Ar chi t ect ur al

( 1)  Compl et ed set  of  Ar chi t ect ur al  dr awi ngs.
   

h.   St r uct ur al

( 1)  Compl et ed set  of  St r uct ur al  dr awi ngs.
   

i .   Mechani cal  & Pl umbi ng

( 1)  Compl et ed set  of  Mechani cal  and Pl umbi ng dr awi ngs.
   

j .   El ect r i cal  & Tel ecommuni cat i on 

( 1)  Compl et ed set  of  El ect r i cal  and Tel ecommuni cat i on dr awi ngs.

k.   Fi r e Pr ot ect i on

( 1)  Compl et ed set  of  Fi r e Pr ot ect i on dr awi ngs.

l .   Food Ser vi ce ( as r equi r ed)

( 1)  Compl et ed set  of  Food Ser vi ce dr awi ngs.

m.   Audi o/ Vi deo ( as r equi r ed)
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( 1)  Compl et ed set  of  Audi o/ Vi sual  dr awi ngs.

3. 3. 2   Techni cal  Speci f i cat i ons

a.   Compl et ed set  of  Techni cal  Speci f i cat i ons.
 

( 1)  Techni cal  speci f i cat i ons shal l  i ncor por at e al l  comment s and 
r evi s i ons f r om t he pr evi ous submi ssi on.   

b.   Speci f i cat i ons shal l  i ncl ude t he submi t t al  r egi st er  ( ENG For m 4288)  i n . csv 
and . pdf  f or mat  i n t hi s and al l  subsequent  submi t t al s.

c.   Dr af t  1354 pr oper t y f or m shal l  be submi t t ed f or  r evi ew.

3. 3. 3   Desi gn Anal ysi s

   a.   Fi nal  Desi gn Anal ysi s
   

( 1)  Compl et ed Desi gn Anal ysi s i ncor por at i ng al l  comment s and r evi s i ons 
f r om t he pr evi ous submi ssi on.

 [  [ [b.   Pr ovi de compl et ed LEED Checkl i st .  ]    
   

c.   Pr ovi de a copy of  t he pr oj ect  DD For m 1391.

d.   For  Renovat i on Pr oj ect s:   Di scussi on on Pr oper t y Repl acement  Val ues 
ver sus pl ant  r epl acement  val ues of  t he exi st i ng bui l di ng( s)  and 
associ at ed i mpl ement at i on t r i gger s f or  Sei smi c ( UFC 3- 301- 01)  and 
Ant i - Ter r or i sm ( UFC 4- 010- 01)  r equi r ement s.  

3. 3. 4   Cost  Est i mat e

a.   Fi nal  wor ki ng cost  est i mat e wi t h al l  back- up dat a,  vendor  est i mat es,  
et c.

3. 3. 5   Qual i t y Cont r ol

a.   Submi t  Det ai l  Check Revi ew ( DCR)  and I ndependent  Techni cal  Revi ew 
( I TR)  document s t o i ncl ude:   Compl et ed DCR checkl i st s,  compl et ed I TR 
annot at ed comment  sheet s i n accor dance wi t h t he pr oj ect  Scope of  Wor k.

3. 4   FI NAL BACKCHECK ( 100%)  DESI GN SUBMI TTAL

The A- E shal l  pr epar e t he Fi nal  Backcheck Desi gn submi t t al  based on t he 
Fi nal  Desi gn,  pr oj ect  cr i t er i a and gener al  i nst r uct i ons.

The Fi nal  Backcheck Desi gn submi t t al  shal l  be compl et e i n ever y r espect ,  
f r om t he Gover nment ' s per spect i ve.   The dr awi ngs shal l  show t he name of  
t he r evi ewer  and si gnat ur e of  t he Pr i nci pal  of  t he f i r m r esponsi bl e f or  
t he desi gn as t est i mony t hat  t hi s submi t t al  has been r evi ewed.   The 
submi t t al  shal l  i ncor por at e al l  pr evi ous r evi ew comment s.   A- E shal l  
pr ovi de a r esponse i ndi cat i ng t he r eason f or  not  i ncor por at i ng any 
non- concur r ed comment s.   The A- E shal l  submi t  a compl et e r esponse t o al l  
pr evi ous r evi ew comment s i n Dr Checks wi t h t he submi ssi on.

Fi nal  Backcheck Desi gn shal l  consi st  of ,  but  not  l i mi t ed t o,  t he f ol l owi ng:

SECTI ON 01 33 16  Page 24



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

3. 4. 1   Desi gn Dr awi ngs

Compl et e f i nal  desi gn const r uct i on dr awi ngs.

3. 4. 2   Techni cal  Speci f i cat i ons

Compl et ed set  of  f i nal  t echni cal  speci f i cat i ons.

3. 4. 3   Desi gn Anal ysi s

Compl et e f i nal  desi gn anal ysi s.

3. 4. 4   Cost  Est i mat e

Compl et e f i nal  wor ki ng cost  est i mat e.

3. 5   " CLEARED FOR CONSTRUCTI ON"  SUBMI TTAL

DOR shal l  submi t  one ( 1)  har d copy Japanese- st y l e f ol ded and bound set s of  
A3 si ze dr awi ngs and A4 speci f i cat i ons.   Submi t t al  shal l  be pr ovi ded t o 
t he Resi dent  Of f i ce at  t he Pr e- Const r uct i on meet i ng.   " Cl ear ed For  
Const r uct i on"  Submi t t al  i s  def i ned as t he compl et e,  gover nment - appr oved 
set  of  dr awi ngs and speci f i cat i ons t hat  can be used by t he Cont r act or  t o 
bui l d and compl et e t he pr oj ect .

    - -  End of  Sect i on - -
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SECTI ON 01 33 29

SUSTAI NABI LI TY REQUI REMENTS AND REPORTI NG
02/ 21

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

COUNCI L ON ENVI RONMENTAL QUALI TY ( CEQ)  ( WHI TE HOUSE)

HPSB Gui di ng Pr i nci pl es ( 2016)  Gui di ng Pr i nci pl es f or  Sust ai nabl e 
Feder al  Bui l di ngs and Det er mi ni ng 
Compl i ance wi t h t he Gui di ng Pr i nci pl es f or  
Sust ai nabl e Feder al  Bui l di ngs

GREEN BUI LDI NG I NI TI ATI VE ( GBI )

GBI  DOD GP Compl i ance ( 2017)  GBI  Depar t ment  of  Def ense Gui di ng 
Pr i nci pl es Compl i ance Pr ogr am f or  New 
Const r uct i on

GREEN BUSI NESS CERTI FI CATI ON I NC.  ( GBCI )

GP Assessment  ( DOD) Gui di ng Pr i nci pl es Assessment  f or  
Depar t ment  of  Def ense

U. S.  DEPARTMENT OF DEFENSE ( DOD)

UFC 1- 200- 02 ( 2020)  Hi gh Per f or mance and Sust ai nabl e 
Bui l di ng Requi r ement s

U. S.  DEPARTMENT OF ENERGY ( DOE)

Ener gy St ar ( 1992;  R 2006)  Ener gy St ar  Ener gy 
Ef f i c i ency Label i ng Syst em ( FEMP)

U. S.  GREEN BUI LDI NG COUNCI L ( USGBC)

LEED v4 BD+C LEED v4 Bui l di ng Desi gn and Const r uct i on

1. 2   SUMMARY

Thi s sect i on i ncl udes r equi r ement s f or  Sust ai nabi l i t y  document at i on and 
r epor t i ng submi t t al s per  t he f eder al l y mandat ed Hi gh Per f or mance and 
Sust ai nabl e Bui l di ng ( HPSB)  or  HPSB " Gui di ng Pr i nci pl es"  ( GP) , [  and Thi r d 
Par t y Cer t i f i cat i on ( TPC)  r equi r ement s, ]  i n accor dance wi t h UFC 1- 200- 02 
Hi gh Per f or mance and Sust ai nabl e Bui l di ng Requi r ement s.

1. 3   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  c l assi f i cat i on.   
Submi t t al s not  havi ng a " G"  c l assi f i cat i on ar e f or  Cont r act or  Qual i t y 
Cont r ol  appr oval .   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 01 33 00
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 SUBMI TTAL PROCEDURES:

SD- 01 Pr econst r uct i on Submi t t al s
Sust ai nabi l i t y  Act i on Pl an;  G

SD- 11 Cl oseout  Submi t t al s
Hi gh Per f or mance and Sust ai nabl e Bui l di ng Checkl i st ;  G
Fi nal  Sust ai nabi l i t y  eNot ebook;  G
Amended Fi nal  Sust ai nabi l i t y  eNot ebook;  G

[ Thi r d Par t y Cer t i f i cat i on Cer t i f i cat e,  Assessment ,  or  Val i dat i on 
and Compl i ance Repor t ;  G
Amended Fi nal  Hi gh Per f or mance And Sust ai nabl e Bui l di ng Checkl i st ;  
G

] 1. 4   GUI DI NG PRI NCI PLES VALI DATI ON ( GPV)

Pr ovi de t he f ol l owi ng sust ai nabi l i t y  act i v i t i es and document at i on t o 
ver i f y achi evement  of  HPSB Gui di ng Pr i nci pl es Val i dat i on ( GPV) :

1. 4. 1   Sust ai nabi l i t y  Act i on Pl an

I ncl ude t he f ol l owi ng i nf or mat i on i n t he Sust ai nabi l i t y  Act i on Pl an:

a.   Anal ysi s of  each HPSB Gui di ng Pr i nci pl es and how pr oj ect  wi l l  compl y.   
Fi nal  gover nment  appr oved nar r at i ve( s)  must  be i ncl uded i n t he HPSB 
Checkl i st  submi t t al .

b.   Name and cont act  i nf or mat i on f or :  Cont r act or ' s Poi nt  of  Cont act  ( POC)  
ensur i ng sust ai nabi l i t y  goal s ar e accompl i shed and document at i on i s 
assembl ed.

c.   HPSB Checkl i st .   No changes t o t he HPSB Checkl i st  ar e al l owed wi t hout  
appr oval  f r om t he Cont r act i ng Of f i cer ,  i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL REQUI REMENTS.   I mmedi at el y br i ng t o t he at t ent i on 
of  t he Cont r act i ng Of f i cer  any pr oj ect  changes t hat  i mpact  meet i ng t he 
appr oved HPSB Gui di ng Pr i nci pl es f or  t hi s pr oj ect .   Demonst r at e t he 
change wi l l  not  i ncr ease t he l i f e- cycl e cost  and mai nt ai ns or  i mpr oves 
t he bui l di ng per f or mance.

d.   Document at i on of  al l  wor k r equi r ed t o i ncor por at e t he appl i cabl e 
HPSB Gui di ng Pr i nci pl es r equi r ement s i ndi cat ed on t he HPSB Checkl i st  
and i n t hi s cont r act .

e.   I ndoor  Ai r  Qual i t y pl an.

For  each desi gnat ed const r uct i on r el at ed HPSB Gui di ng Pr i nci pl es 
Requi r ement  t hat  i s  not  achi eved,  pr ovi de a nar r at i ve expl ai ni ng how t he 
mi ssi on or  act i v i t y pr ecl udes achi evi ng t he speci f i c  sust ai nabi l i t y  
r equi r ement  or  goal .  I ncl ude f i nal ,  gover nment  appr oved nar r at i ves wi t h 
t he HPSB checkl i st .

1. 5   SUSTAI NABI LI TY SUBMI TTALS

1. 5. 1   Hi gh Per f or mance Sust ai nabl e Bui l di ng ( HPSB)  Checkl i st

Pr ovi de const r uct i on document at i on t hat  pr ovi des pr oof  of ,  and suppor t s 
compl i ance wi t h,  t he compl et ed HPSB Checkl i st .   Submi t  updat ed HPSB 
Checkl i st  wi t h each Sust ai nabi l i t y  eNot ebook submi t t al .   I ncl ude t he f i nal  
HPSB Checkl i st ( s)  wi t h t he i nt er i m DD1354 Real  Pr oper t y Recor d Submi t t al .

1. 5. 2   Sust ai nabi l i t y  eNot ebook

The Sust ai nabi l i t y  eNot ebook i s an el ect r oni c or gani zat i onal  f i l e t hat  
ser ves as a r eposi t or y f or  al l  r equi r ed sust ai nabi l i t y  submi t t al s.   To 
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suppor t  document at i on of  compl i ance wi t h an appr oved HPSB[  and TPC]  
checkl i st ,  pr ovi de and mai nt ai n a compr ehensi ve and cur r ent  Sust ai nabi l i t y  
eNot ebook.   I ncl ude al l  r equi r ed dat a i n Sust ai nabi l i t y  eNot ebook,  t o 
suppor t  f ul l  compl i ance wi t h t he HPSB Gui di ng Pr i nci pl es Requi r ement s,  
i ncl udi ng:

a.   Sust ai nabi l i t y  Act i on Pl an
b.   Cal cul at i ons
c.   Label s
d.   Sust ai nabi l i t y  submi t t al s

[ e.   HPSB checkl i st
] [ f .   Cer t i f i cat i ons,  assessment s,  or  val i dat i ons and compl i ance r epor t
] [ g.   TPC document at i on r equi r ed i n par agr aph THI RD PARTY CERTI FI CATI ON 

( TPC) .

] 1. 5. 2. 1   Sust ai nabi l i t y  eNot ebook For mat

Pr ovi de Sust ai nabi l i t y  eNot ebook i n t he f or m of  an Adobe PDF f i l e;  
bookmar k each HPSB Gui di ng Pr i nci pl es Requi r ement [ ,  TPC r equi r ement , ]  and 
sub- bookmar k at  each document .   Mat ch f or mat  t o HPSB Gui di ng Pr i nci pl es 
number i ng syst em i ndi cat ed her ei n.   Mai nt ai n up- t o- dat e i nf or mat i on,  such 
as spr eadsheet s,  t empl at es,  wi t h each cur r ent  submi t t al s. [   For  TPC 
pr oj ect s,  pr ovi de a second Tabl e of  Cont ent s usi ng TPC number i ng syst em,  
f or  mai nt ai ni ng document at i on uni que t o TPC. ]

Cont r act i ng Of f i cer  may deduct  f r om t he mont hl y pr ogr ess payment  
accor di ngl y i f  Sust ai nabi l i t y  eNot ebook i nf or mat i on i s not  cur r ent  and on 
t r ack per  pr oj ect  goal s.

1. 5. 2. 2   Sust ai nabi l i t y  eNot ebook Submi t t al  Schedul e

Pr ovi de Sust ai nabi l i t y  eNot ebook Submi t t al s at  t he f ol l owi ng mi l est ones of  
t he pr oj ect :

a.   Fi nal  Sust ai nabi l i t y  eNot ebook
    Submi t  updat ed Sust ai nabi l i t y  eNot ebook wi t h updat ed Hi gh Per f or mance 

and Sust ai nabl e Bui l di ng Checkl i st [  wi t h TPC Checkl i st ]  at  Benef i c i al  
Occupancy Dat e ( BOD) .   Fi nal  pr ogr ess payment  r et ai nage may be hel d by 
Cont r act i ng Of f i cer  unt i l  Fi nal  Sust ai nabi l i t y  const r uct i on phase 
document at i on i s compl et e.

[ b.   Amended Fi nal  Sust ai nabi l i t y  eNot ebook
    Amend and r esubmi t  t he Amended Fi nal  Sust ai nabi l i t y  eNot ebook wi t h 

Amended Fi nal  Hi gh Per f or mance and Sust ai nabl e Bui l di ng Checkl i st [  and 
amended TPC Checkl i st ] ,  t o i ncl ude post - occupancy cor r ect i ons,  
updat es,  and r equi r ement s.   Fi nal  pr ogr ess payment  r et ai nage may be 
hel d by Cont r act i ng Of f i cer  unt i l  amended f i nal  sust ai nabi l i t y  
document at i on i s compl et e.   Submi t  t he Amended Fi nal  Sust ai nabi l i t y  
eNot ebook Submi t t al  on DVDs t o t he Cont r act i ng Of f i cer  no l at er  t han 
30 days af t er  f i nal  GP[ ,  TPC]  det er mi nat i on.

] 1. 6   DOCUMENTATI ON REQUI REMENTS

a.   I ncor por at e each of  t he appl i cabl e UFC 1- 200- 02 HPSB Gui di ng Pr i nci pl es
 r equi r ement s i nt o pr oj ect  and pr ovi de document at i on t hat  pr oves 
compl i ance wi t h each l i s t ed r equi r ement .   For  l i f e- cycl e cost  anal ysi s 
r equi r ement s,  one document  wi t h al l  anal yses i s accept abl e,  wi t h 
Cont r act i ng Of f i cer  appr oval .
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b.   For  t he f ol l owi ng i t ems,  Japanese accept abl e al t er nat i ves ar e l i s t ed.   
For  al l  ot her  i t ems,  see UFC 1- 200- 02.

1. 6. 1   Ener gy Ef f i c i ent  Pr oduct s

Pr oduct s do not  have t o have t he  Ener gy St ar  l abel ,  but  t hey shal l  have 
Feder al  Ener gy Management  Pr ogr am ( FEMP)  r ecommended ef f i c i enci es.   Ener gy 
ef f i c i ent  pr oduct s can be r ef er enced at :  
ht t ps: / / www. ener gy. gov/ eer e/ f emp/ f eder al - ener gy- management - pr ogr am and 
ht t p: / / www. ener gyst ar . gov/ .

1. 6. 2   I ndoor  Wat er  Use

Pr oduct s do not  have t o have t he EPA Wat er Sense l abel ,  but  t hey shal l  
compl y wi t h Wat er Sense ef f i c i ency r equi r ement s.

1. 6. 3   Reduce Vol at i l e Or gani c Compounds ( VOC)  ( Low- Emi t t i ng Mat er i al s)

F 4- St ar  and 4VOC combi ned r at i ngs ar e accept abl e Japanese al t er nat i ves 
f or  l ow- VOC mat er i al s.   For  Const r uct i on submi t t al  document at i on,  pr ovi de 
cer t i f i cat i ons or  l abel s t hat  demonst r at e compl i ance wi t h c i t ed 
r equi r ement s.

[ 1. 6. 4   Addi t i onal  Sust ai nabi l i t y  Requi r ement s

Pr ovi de t he addi t i onal  sust ai nabi l i t y  r equi r ement s c i t ed i n t hi s par agr aph.

[ 1. 6. 4. 1   Thi r d Par t y Cer t i f i cat i on ( TPC)  Document at i on

Thi r d Par t y Cer t i f i cat i on cer t i f i cat e,  assessment ,  or  val i dat i on,  and 
compl i ance r epor t  r equi r ement s ar e i n addi t i on t o al l  r equi r ement s under  
header  above GUI DI NG PRI NCI PLES VALI DATI ON ( GPV) .

1. 6. 4. 1. 1   TPC Regi st r at i on

Thi s pr oj ect  has been desi gned f or ,  and must  be const r uct ed t o achi eve [
LEED v4 BD+C] [ GP Assessment  ( DOD) ] [ GBI  DOD GP Compl i ance] .   Pr oj ect  i s  
al r eady r egi st er ed wi t h t he TPC Or gani zat i on.   Pr ovi de const r uct i on 
r el at ed sust ai nabi l i t y  document at i on,  i n t he f or mat  r equi r ed by t he TPC 
Or gani zat i on,  t o t he Cont r act i ng Of f i cer  f or  appr oval ,  and f or  f i nal  
appr oval  by t he TPC or gani zat i on.   Thi r d Par t y Cer t i f i cat i on i s met  when 
Gover nment  r ecei ves TPC or gani zat i on cer t i f i cat e,  assessment ,  or  
val i dat i on and compl i ance r epor t .   Execut e t he f ol l owi ng:

a.   Ref er  t o TPC Checkl i st  at  t he end of  t hi s speci f i cat i on sect i on.   
( Mul t i pl e checkl i st s i ndi cat e mul t i pl e bui l di ngs t hat  r equi r e TPC. )

b.   I mmedi at el y br i ng t o t he at t ent i on of  t he Cont r act i ng Of f i cer  any 
pr oj ect  changes t hat  i mpact  meet i ng t he appr oved TPC Requi r ement s f or  
t hi s pr oj ect .   Demonst r at e t he change wi l l  not  i ncr ease t he l i f e- cycl e 
cost  and mai nt ai ns or  i mpr oves t he bui l di ng per f or mance.

c.   Compl et e al l  wor k r equi r ed t o i ncor por at e t he appl i cabl e TPC 
Requi r ement s.

d.   Mai nt ai n t he const r uct i on r el at ed i nf or mat i on i n t he Sust ai nabi l i t y  
eNot ebook per t ai ni ng t o addi t i ons and changes t o t he appr oved 
sust ai nabi l i t y  r equi r ement s.   Mai nt ai n t he Sust ai nabi l i t y  eNot ebook i n 
el ect r oni c f or mat .   For  mor e expl anat i on,  r ef er  t o par agr aph 
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SUSTAI NABI LI TY eNOTEBOOK.   Pr ovi de t he f ol l owi ng component s i n t he 
Sust ai nabi l i t y  eNot ebook,  i n addi t i on t o t he GPV component s above:

( 1)  TPC Checkl i st
( 2)  Pr ovi de const r uct i on document at i on r equi r ed t o achi eve t hi r d par t y 

cer t i f i cat i on

e.   Pr ovi de t he f ol l owi ng i nf or mat i on i n t he Sust ai nabi l i t y  Act i on Pl an.   
Pr ovi de t hi s TPC i nf or mat i on i n addi t i on t o t he GPV Act i on Pl an i t ems 
above:

( 1)  Pl anned met hod t o achi eve each TPC r equi r ement .

( 2)  For  each TPC r equi r ement  t hat  i s  at t empt ed but  not  achi eved,  
pr ovi de nar r at i ve expl ai ni ng how mi ssi on or  act i v i t y pr ecl udes 
achi evi ng speci f i c  sust ai nabi l i t y  r equi r ement  or  goal .   Pr ovi de 
anal ysi s of  par t i cul ar  r equi r ement  and l evel  t o whi ch pr oj ect  i s  
abl e t o compl y.

( 3)  Pr ovi de name and cont act  i nf or mat i on f or :  Sust ai nabi l i t y  Poi nt  of  
Cont act  ( POC)  and ot her  names of  sust ai nabi l i t y  pr of essi onal s 
r esponsi bl e f or  ensur i ng TPC sust ai nabi l i t y  goal s ar e accompl i shed 
and document at i on i s assembl ed.   Sust ai nabi l i t y  POCs ar e al so 
r esponsi bl e f or  ensur i ng GPV r equi r ed i n par agr aph GUI DI NG 
PRI NCI PLES VALI DATI ON ( GPV)  above.

f .   Bear  al l  cost s associ at ed wi t h const r uct i on changes t hat  af f ect  
sust ai nabi l i t y  desi gn r equi r ement s,  const r uct i ng,  demonst r at i ng,  and 
document i ng t hat  pr oj ect  compl i es wi t h appr oved TPC r equi r ement s,  
i ncl udi ng but  not  l i mi t ed t o:

( 1)  TPC coor di nat i on wi t h Gover nment ' s AE and ot her  consul t ant s,  TPC 
websi t e r equi r ement s,  and management  f or  const r uct i on r el at ed 
document at i on.

( 2)  Const r uct i on wor k r equi r ed t o i ncor por at e TPC r equi r ement s.

( 3)  Submi t t al s r equi r ed t o demonst r at e compl i ance wi t h Gover nment  
appr oved TPC checkl i st s.

( 4)  Document at i on i l l ust r at i ng compl i ance wi t h TPC r equi r ement s and 
addi t i onal  document at i on r equi r ed by t he TPC.

g.   Pr ovi de al l  cal cul at i ons,  pr oduct  dat a,  and cer t i f i cat i ons,  
assessment s,  or  val i dat i ons r equi r ed i n t hi s cont r act  t o demonst r at e 
compl i ance wi t h t he TPC Requi r ement s of  t hi s sect i on.

] [ 1. 6. 4. 2   Thi r d Par t y Cer t i f i cat i on ( TPC)  Document at i on

Thi r d Par t y Cer t i f i cat i on cer t i f i cat e,  assessment ,  or  val i dat i on,  and 
compl i ance r epor t  r equi r ement s ar e i n addi t i on t o al l  r equi r ement s under  
header  above GUI DI NG PRI NCI PLES VALI DATI ON ( GPV) .

[ 1. 6. 4. 2. 1   TPC Regi st r at i on Requi r ed

Pay al l  f ees associ at ed wi t h r egi st r at i on and achi evement  of  Thi r d Par t y 
Cer t i f i cat i on ( TPC) ,  by meet i ng al l  TPC and pr oj ect  r equi r ement s t o 
achi eve [ LEED v4 BD+C [ GP Assessment  ( DOD) ]  sust ai nabi l i t y  cer t i f i cat i on,  
assessment ,  or  val i dat i on.   Thi r d Par t y Cer t i f i cat i on i s met  when 
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Gover nment  r ecei ves TPC or gani zat i on cer t i f i cat e,  assessment ,  or  
val i dat i on and compl i ance r epor t

Regi st er  pr oj ect  wi t h TPC or gani zat i on usi ng t he f ol l owi ng f or mat  and 
cont ent :

a.   Pr oj ect  Ti t l e Fi r st  Li ne:  Bui l di ng Owner  ( US Ar my,  US Ai r  For ce,  US 
Navy or  US Mar i ne Cor ps) ,  Bui l di ng Name ( i f  known)

b.   Pr oj ect  Ti t l e Second Li ne:  MI LCON P#,  DD1391 Pr oj ect  Name

c.   Pr oj ect  Addr ess:  UI C ( I nst al l at i on code) ,  Cat egor y code,  RPUI D ( Real  
Pr oper t y Uni que I dent i f i er )  Number

d.   Pr oj ect  Owner  Or gani zat i on:  US Ar my,  US Ai r  For ce,  US Navy or  US 
Mar i ne Cor ps

e.   Pr i mar y Cont act ,  Pr oj ect  Owner :  Component  Pr oj ect  Manager

f .   Bui l di ng Owner  Or gani zat i on:  US Ar my,  US Ai r  For ce,  US Navy or  US 
Mar i ne Cor ps

g.  Bui l di ng Owner  Or gani zat i on Pr oj ect  Number

h.   Addi t i onal  Cont act ,  Bui l di ng Owner :  Depar t ment  of  Publ i c Wor ks,  Publ i c 
Wor ks Of f i cer ,  Base Ci vi l  Engi neer ,  or  Desi gnee

] [ 1. 6. 4. 2. 2   TPC Al r eady Regi st er ed

Pr oj ect  i s  al r eady r egi st er ed wi t h TPC or gani zat i on t o achi eve [
LEED v4 BD+C]  [ GP Assessment  ( DOD) ] [ GBI  DOD GP Compl i ance] .   When 
appl i cabl e,  r equest  TPC onl i ne access t ur nover  f r om Gover nment .   Manage 
and pr ovi de al l  document at i on f or  r equi r ement s of  TPC and obt ai n Fi nal  
Cer t i f i cat i on or  val i dat i on.   Thi r d Par t y Cer t i f i cat i on i s met  when 
Gover nment  r ecei ves TPC or gani zat i on cer t i f i cat e,  assessment ,  or  
val i dat i on and compl i ance r epor t .

] 1. 6. 4. 2. 3   TPC Management  and Cer t i f i cat i on

Execut e t he f ol l owi ng TPC Cer t i f i cat i on,  assessment ,  or  val i dat i on 
r equi r ement s:

a.   Ref er  t o TPC Checkl i st  at  t he end of  t hi s speci f i cat i on sect i on.   
( Mul t i pl e checkl i st s i ndi cat e mul t i pl e bui l di ngs t hat  r equi r e TPC. )

b.   I mmedi at el y br i ng t o t he at t ent i on of  t he Cont r act i ng Of f i cer  any 
pr oj ect  changes t hat  i mpact  meet i ng t he appr oved TPC Requi r ement s f or  
t hi s pr oj ect .   Demonst r at e t he change wi l l  not  i ncr ease t he l i f e- cycl e 
cost  and mai nt ai ns or  i mpr oves t he bui l di ng per f or mance.

c.   Compl et e al l  wor k r equi r ed t o i ncor por at e t he appl i cabl e TPC 
Requi r ement s.

d.   Mai nt ai n t he const r uct i on r el at ed i nf or mat i on i n t he Sust ai nabi l i t y  
eNot ebook per t ai ni ng t o addi t i ons and changes t o t he appr oved 
sust ai nabi l i t y  r equi r ement s.   When const r uct i on changes ar e made t hat  
af f ect  desi gn sust ai nabi l i t y  r equi r ement s,  pr ovi de al l  r equi r ed 
updat es t o af f ect ed desi gn r equi r ement s and updat e i n t he 
Sust ai nabi l i t y  eNot ebook.   Mai nt ai n t he Sust ai nabi l i t y  eNot ebook i n 
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el ect r oni c f or mat .   For  mor e expl anat i on,  r ef er  t o par agr aph 
SUSTAI NABI LI TY eNOTEBOOK.   Pr ovi de t he f ol l owi ng component s i n t he 
Sust ai nabi l i t y  eNot ebook,  i n addi t i on t o t he GPV component s above:

( 1)  TPC Checkl i st

( 2)  Compl et ed TPC f or ms.   Tr ansmi t  by t he met hod r equi r ed by t he TPC 
or gani zat i on.

( 3)  Copy of  al l  cor r espondence wi t h t he TPC or gani zat i on i ncl udi ng 
pr oof  of  TPC r egi st r at i on

( 4)  Document at i on i l l ust r at i ng compl i ance wi t h TPC r equi r ement s and 
addi t i onal  document at i on as r equest ed by t he TPC

( 5)  TPC Awar d Cer t i f i cat e,  assessment ,  or  val i dat i on and compl i ance 
r epor t .

e.   Pr ovi de t he f ol l owi ng i nf or mat i on i n t he Sust ai nabi l i t y  Act i on Pl an.   
Pr ovi de t hi s TPC i nf or mat i on i n addi t i on t o t he Sust ai nabi l i t y  Act i on 
Pl an i t ems above:

( 1)  Pl anned met hod t o achi eve each TPC r equi r ement .

( 2)  For  each TPC r equi r ement  t hat  i s  at t empt ed but  not  achi eved,  
pr ovi de nar r at i ve expl ai ni ng how mi ssi on or  act i v i t y pr ecl udes 
achi evi ng speci f i c  sust ai nabi l i t y  r equi r ement  or  goal .   Pr ovi de 
anal ysi s of  par t i cul ar  r equi r ement  and l evel  t o whi ch pr oj ect  i s  
abl e t o compl y.

( 3)  Pr ovi de name and cont act  i nf or mat i on f or :   Sust ai nabi l i t y  poi nt  of  
cont act  ( POC)  and ot her  names of  sust ai nabi l i t y  pr of essi onal s 
r esponsi bl e f or  ensur i ng TPC sust ai nabi l i t y  goal s ar e accompl i shed 
and document at i on i s assembl ed.   Sust ai nabi l i t y  POCs ar e al so 
r esponsi bl e f or  ensur i ng GPV r equi r ed i n par agr aph GUI DI NG 
PRI NCI PLES VALI DATI ON ( GPV)  above.

f .   Bear  al l  cost s associ at ed wi t h const r uct i on changes t hat  af f ect  
sust ai nabi l i t y  desi gn r equi r ement s,  const r uct i ng,  demonst r at i ng,  and 
document i ng t hat  pr oj ect  compl i es wi t h appr oved TPC r equi r ement s,  
i ncl udi ng but  not  l i mi t ed t o:

( 1)  Fi nal  TPC r evi ew,  cer t i f i cat i on,  assessment ,  or  val i dat i on f ees.

( 2)  Onl i ne ( or  of f l i ne wi t h secur e f aci l i t i es)  TPC management  and 
document at i on.

( 3)  Obt ai ni ng TPC cer t i f i cat i on or  val i dat i on based on 
Gover nment - appr oved sust ai nabi l i t y  goal s.

( 4)  Const r uct i on wor k r equi r ed t o i ncor por at e TPC r equi r ement s.

( 5)  Submi t t al s r equi r ed t o demonst r at e compl i ance wi t h Gover nment  
appr oved TPC checkl i st s.

g.   Pr ovi de al l  cal cul at i ons,  pr oduct  dat a,  and cer t i f i cat i ons,  
assessment s,  or  val i dat i ons r equi r ed i n t hi s speci f i cat i on t o 
demonst r at e compl i ance wi t h t he TPC Requi r ement s.

SECTI ON 01 33 29  Page 7



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

h.   Pr ovi de al l  TPC management  and document at i on.  Tr ansmi t  TPC 
r equi r ement s by t he met hod r equi r ed by TPC or gani zat i on.

i .   Pr ovi de al l  r equi r ed r esponses t o t hi r d par t y or gani zat i on.

[ j .   Faci l i t at e and par t i c i pat e i n r equi r ed TPC si t e v i s i t .   Coor di nat e 
wi t h t he Cont r act  Of f i cer  t o det er mi ne par t i c i pat i ng t eam member s.   
I ncl ude Commi ssi oni ng pr ovi der  on appl i cabl e pr oj ect s.

] [ k.   Pr ovi de TPC Cer t i f i cat e,  assessment ,  or  val i dat i on.  Pr ovi de TPC 
compl i ance r epor t  t hat  i ncl udes l evel  achi eved and r easons f or  
non- compl i ance or  not  appl i cabl e el ement s.  Use f or mat  bel ow t o cr eat e 
t he Cer t i f i cat e,  assessment  or  val i dat i on,  compl i ance r epor t ,  and 
Let t er  of  Congr at ul at i ons ( when pr ovi ded) .   For war d t o par t i es 
desi gnat ed by Cont r act i ng Of f i cer :

( 1)  Cer t i f i cat e,  Assessment  or  Val i dat i on:

    Pr oj ect  Ti t l e,  f i r st  l i ne:  P- ( X) ;  For m DD1391 Pr oj ect  Name) .
    Pr oj ect  Ti t l e,  second l i ne:  UI C ( I nst al l at i on code)

( 2)  Let t er  Congr at ul at i ons ( when pr ovi ded) :  Addr ess l et t er  t o 
Faci l i t y ' s I nst al l at i on Commander  Name.   Addr ess t he l et t er  t o an 
i ndi v i dual  per son.

( 3)  Compl i ance Repor t :   Ti t l e page must  c i t e Pr oj ect  t i t l e:  P- ( X) ;  
( 1391 Pr oj ect  Name) ;  Fi nal  Bui l di ng Name i f  known;  UI C 
( i nst al l at i on code) ;  Owner  Ser vi ce;  User  or gani zat i on i f  known;  
dat e of  compl i ance.   I ncl ude TPC scor esheet  i f  appl i cabl e.

]
l .   Once Fi nal  Cer t i f i cat i on i s achi eved,  t ur n over  Admi ni st r at i ve r i ght s 

t o onl i ne TPC t o t he [ Base Ci vi l  Engi neer ]  [ Depar t ment  of  Publ i c 
Wor ks]  [ Publ i c Wor ks Of f i ce]  or  desi gnee,  cont act  i nf or mat i on pr ovi ded 
by t he Cont r act i ng Of f i cer .

] ] [ 1. 6. 5   Addi t i onal  Sust ai nabi l i t y  Requi r ement s

The f ol l owi ng r equi r ement s ar e i ncl uded,  as r equi r ed by t he pr oj ect  scope 
or  t he appl i ed sust ai nabi l i t y  Thi r d Par t y Cer t i f i cat i on pr ogr am:

[ _____]

] PART 2   PRODUCTS

Not  used.

PART 3   EXECUTI ON

3. 1   SUSTAI NABI LI TY COORDI NATI ON

Pr ovi de sust ai nabi l i t y  f ocus and coor di nat i on at  al l  meet i ngs t o achi eve 
sust ai nabi l i t y  goal s.   Coor di nat e meet i ng r equi r ement s wi t h ot her  UFGS 
Sect i ons meet i ng r equi r ement s i n t hi s pr oj ect .   Ensur e t he desi gnat ed [ TPC 
accr edi t ed ] sust ai nabi l i t y  pr of essi onal  r esponsi bl e f or  GP [ and TPC 
] document at i on par t i c i pat es i n t hese meet i ngs t o coor di nat e document at i on 
compl et i on.   Revi ew GP[  and TPC]  sust ai nabi l i t y  r equi r ement s,  HPSB 
Checkl i st [  and TPC]  document at i on,  Sust ai nabi l i t y  Act i on Pl an,  and 
compl et eness st at us of  Sust ai nabi l i t y  eNot ebook[ ,  and TPC st at us]  at  t he 
f ol l owi ng meet i ngs:
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a.   Pr e- Const r uct i on Conf er ence

b.   Const r uct i on Qual i t y Cont r ol  Meet i ngs

c.  Faci l i t y  Tur nover  Meet i ngs

    Conduct  r evi ew no l at er  t han 60 days bef or e f i nal  t ur nover  and 
i dent i f y any out st andi ng i ssues t hat  af f ect  cor r ect  compl et i on of  al l  
document at i on[  and f i nal  TPC cer t i f i cat i on,  assessment  or  val i dat i on] ,  
and act i ons t hat  wi l l  achi eve r equi r ement s.  Conduct  cor r ect i ve act i ons 
pr i or  t o t ur nover ,  t o ensur e al l  r equi r ement s ar e achi eved.

[ 3. 2   THI RD PARTY CERTI FI CATI ON CERTI FI CATE,  ASSESSMENT,  OR VALI DATI ON AND 
COMPLI ANCE REPORT

Fi nal i ze t he pr ocess r equi r ement s and obt ai n t he TPC Cer t i f i cat e,  
assessment ,  or  val i dat i on,  and compl i ance r epor t ,  i ndi cat i ng compl et i on of  
t he pr oj ect ' s sust ai nabi l i t y  goal s.   I ncl ude TPC compl i ance r epor t  wi t h 
f i nal  TPC scor esheet  as appl i cabl e.

[ Pr ovi de one or i gi nal  f r amed copy of  t he cer t i f i cat e,  assessment ,  or  
val i dat i on,  mount ed i n 25 mm deep met al  f r ames,  wi t h doubl e mat t ,  and wi r e 
hanger s,  i n l ocat i on appr oved by Cont r act i ng Of f i cer .   ] Del i ver  
[ one] [ _____]  or i gi nal  cer t i f i cat e,  assessment ,  or  val i dat i on,  and 
compl i ance r epor t  t o Cont r act or  Of f i cer ,  unl ess ot her wi se i nst r uct ed.
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]

        - -  End of  Sect i on - -
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SECTI ON 01 35 26

GOVERNMENTAL SAFETY REQUI REMENTS

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

AMERI CAN SOCI ETY OF HEATI NG,  REFRI GERATI NG AND AI R- CONDI TI ONI NG 
ENGI NEERS ( ASHRAE)

ASHRAE 52. 2 ( 2017)  Met hod of  Test i ng Gener al  
Vent i l at i on Ai r - Cl eani ng Devi ces f or  
Removal  Ef f i c i ency by Par t i c l e Si ze

AMERI CAN SOCI ETY OF SAFETY PROFESSI ONALS ( ASSP)

ANSI / ASSP A10. 34 ( 2021)  Pr ot ect i on of  t he Publ i c on or  
Adj acent  t o Const r uct i on Si t es

ANSI / ASSP A10. 44 ( 2020)  Cont r ol  of  Ener gy Sour ces 
( Lockout / Tagout )  f or  Const r uct i on and 
Demol i t i on Oper at i ons

ANSI / ASSP A10. 8 ( 2019)  Scaf f ol di ng Saf et y Requi r ement s

ASTM I NTERNATI ONAL ( ASTM)

ASTM D6245 ( 2012)  Usi ng I ndoor  Car bon Di oxi de 
Concent r at i ons t o Eval uat e I ndoor  Ai r  
Qual i t y and Vent i l at i on

ASTM D6345 ( 2010)  St andar d Gui de f or  Sel ect i on of  
Met hods f or  Act i ve,  I nt egr at i ve Sampl i ng 
of  Vol at i l e Or gani c Compounds i n Ai r

ASTM F855 ( 2020)  St andar d Speci f i cat i ons f or  
Tempor ar y Pr ot ect i ve Gr ounds t o Be Used on 
De- ener gi zed El ect r i c Power  Li nes and 
Equi pment

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENGI NEERS ( I EEE)

I EEE 1048 ( 2016)  Gui de f or  Pr ot ect i ve Gr oundi ng of  
Power  Li nes

I EEE C2 ( 2023)  Nat i onal  El ect r i cal  Saf et y Code

I NTERNATI ONAL SAFETY EQUI PMENT ASSOCI ATI ON ( I SEA)

ANSI / I SEA Z89. 1 ( 2014;  R 2019)  Amer i can Nat i onal  St andar d 
f or  I ndust r i al  Head Pr ot ect i on
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Japanese St andar ds Associ at i on ( JSA)

JI S A 8951 ( 1995)  Tubul ar  St eel  Scaf f ol ds

MI NI STRY OF HEALTH,  LABOUR AND WELFARE,  GOVERNMENT OF JAPAN ( MHLW)

MHLW ( 1972)  Amendment  No.  57 -  2006 I ndust r i al  
Saf et y and Heal t h Law

ORDI NANCE NO.  34 ( 1972)  The Saf et y Or di nance f or  Cr anes

ORDI NANCE NO.  47 ( 2007)  Or di nance on I ndust r i al  Saf et y and 
Heal t h

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 51B ( 2024)  St andar d f or  Fi r e Pr event i on Dur i ng 
Wel di ng,  Cut t i ng,  and Ot her  Hot  Wor k

NFPA 70 ( 2023;  ERTA 7 2023;  TI A 23- 15)  Nat i onal  
El ect r i cal  Code

NFPA 70E ( 2024)  St andar d f or  El ect r i cal  Saf et y i n 
t he Wor kpl ace

NFPA 241 ( 2022)  St andar d f or  Saf eguar di ng 
Const r uct i on,  Al t er at i on,  and Demol i t i on 
Oper at i ons

NFPA 306 ( 2024)  St andar d f or  t he Cont r ol  of  Gas 
Hazar ds on Vessel s

SHEET METAL AND AI R CONDI TI ONI NG CONTRACTORS'  NATI ONAL ASSOCI ATI ON 
( SMACNA)

ANSI / SMACNA 008 ( 2007)  I AQ Gui del i nes f or  Occupi ed 
Bui l di ngs Under  Const r uct i on,  2nd Edi t i on

U. S.  ARMY CORPS OF ENGI NEERS ( USACE)

EM 385- 1- 1  Saf et y - -  Saf et y and Heal t h Requi r ement s 
Manual

U. S.  NATI ONAL ARCHI VES AND RECORDS ADMI NI STRATI ON ( NARA)

29 CFR 1910 Occupat i onal  Saf et y and Heal t h St andar ds

29 CFR 1910. 1000 Ai r  Cont ami nant s

29 CFR 1915 Conf i ned and Encl osed Spaces and Ot her  
Danger ous At mospher es i n Shi pyar d 
Empl oyment

29 CFR 1926 Saf et y and Heal t h Regul at i ons f or  
Const r uct i on

CPL 2. 100 ( 1995)  Appl i cat i on of  t he Per mi t - Requi r ed 
Conf i ned Spaces ( PRCS)  St andar ds,  29 CFR 
1910. 146
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1. 2   DEFI NI TI ONS

The f ol l owi ng def i ni t i ons ar e f or  t he conveni ence of  t he r eader .   I f  t her e 
i s a r ef er enced document  i n t he t ext  of  t hi s speci f i cat i on sect i on,  t hat  
i s  t he document  t hat  shoul d def i ne t er ms f or  t hat  par agr aph.   I f  f ur t her  
c l ar i f i cat i on i s needed,  cont act  t he Cont r act i ng Of f i cer .

1. 2. 1   Si t e Saf et y and Heal t h Of f i cer  ( SSHO)

A Cont r act or  Empl oyee t hat  i s r esponsi bl e f or  over seei ng and ensur i ng 
i mpl ement at i on of  t he pr i me Cont r act or ' s Saf et y and Occupat i onal  Heal t h 
( SOH)  pr ogr am accor di ng t o t he Cont r act ,  EM 385- 1- 1,  Chapt er  2 appl i cabl e 
f eder al ,  st at e,  and l ocal  r equi r ement s.   

1. 2. 1. 1   Level  One SSHO

A desi gnat ed empl oyee wi t h f ul l - t i me SOH r esponsi bi l i t y  t hat  meet s and 
f ol l ows t he r equi r ement s of  EM 385- 1- 1,  Chapt er  2- 3.   I n conj unct i on wi t h 
t he l ocal  Saf et y and Occupat i onal  Heal t h Of f i ce ( SOHO) ,  t he Cont r act i ng 
Of f i cer  wi l l  eval uat e pr oposed Japanese equi val ent  t r ai ni ng f or  
appl i cabi l i t y  t o t he cont r act  scope of  wor k bei ng per f or med.

1. 2. 1. 2   Level  Two SSHO

A desi gnat ed empl oyee wi t h Level  Two SSHO r esponsi bi l i t y  t hat  meet s and 
f ol l ows t he r equi r ement s of  EM 385- 1- 1,  Chapt er  2- 3.   Level  Two SSHOs 
cannot  be assi gned t o pr oj ect s t hat  have a r esi dual  Ri sk Assessment  Code 
( RAC)  of  hi gh or  ext r emel y hi gh.

1. 2. 1. 3   Level  Thr ee SSHO

A desi gnat ed Qual i f i ed Per son or  Compet ent  Per son wi t h SOH r esponsi bi l i t y  
t hat  meet s and f ol l ows t he r equi r ement s of  EM 385- 1- 1,  Chapt er  2- 3.   Level  
3 SSHOs cannot  be assi gned t o pr oj ect s t hat  have a r esi dual  RAC of  hi gh or  
ext r emel y hi gh.

1. 2. 1. 4   Al t er nat e SSHO

An empl oyee t hat  meet s t he def i ni t i on of  t he cont r act - r equi r ed l evel  SSHO,  
but  i s not  t he pr i mar y SSHO.

1. 2. 2   Compet ent  Per son ( CP)  

 The CP i s a per son desi gnat ed i n wr i t i ng,  who,  t hr ough t r ai ni ng,  knowl edge 
and exper i ence,  i s capabl e of  i dent i f y i ng,  eval uat i ng,  and addr essi ng 
exi st i ng and pr edi ct abl e hazar ds i n t he wor ki ng envi r onment  or  wor ki ng 
condi t i ons t hat  ar e unsani t ar y,  hazar dous,  or  danger ous t o per sonnel ,  and 
who has aut hor i zat i on t o t ake pr ompt  cor r ect i ve measur es t o el i mi nat e t hem.

1. 2. 3   Qual i f i ed Per son ( QP)

The QP i s a per son desi gnat ed i n wr i t i ng,  who,  by possessi on of  a 
r ecogni zed degr ee,  cer t i f i cat e,  or  pr of essi onal  st andi ng,  or  ext ensi ve 
knowl edge,  t r ai ni ng,  and exper i ence,  has successf ul l y demonst r at ed t hei r  
abi l i t y  t o sol ve or  r esol ve pr obl ems r el at ed t o t he subj ect  mat t er ,  t he 
wor k,  or  t he pr oj ect .
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1. 3   SUBMI TTALS

Gover nment  Accept ance or  Appr oval  does not  r emove r esponsi bi l i t y  f r om t he 
Cont r act or s f or  t hei r  act i ons or  l i abi l i t y .

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  c l assi f i cat i on.   
Submi t t al s not  havi ng a " G"  c l assi f i cat i on ar e f or  i nf or mat i on onl y.   
Submi t t al s not  havi ng a " G"  c l assi f i cat i on ar e f or  Cont r act or  Qual i t y 
Cont r ol  or  Desi gner  of  Recor d appr oval .   When used,  a code f ol l owi ng t he 
" G"  c l assi f i cat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  
f or  t he Gover nment .   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES:

SD- 01 Pr econst r uct i on Submi t t al s

Acci dent  Pr event i on Pl an ( APP) ;  G

Di ve Oper at i ons Pl an;  G

[ Fi nal  I AQ Management  Pl an;  S

] I ndoor  Ai r  Qual i t y ( I AQ)  Management  Pl an;  G

SD- 06 Test  Repor t s

Acci dent  Repor t s;  G

LHE I nspect i on Repor t s

Mont hl y Exposur e Repor t s;  G

SD- 07 Cer t i f i cat es

Cr ane Oper at or s/ Ri gger s

Act i v i t y Hazar d Anal ysi s ( AHA) ;  G

Cer t i f i cat e of  Compl i ance

Hot  Wor k Per mi t

St andar d Li f t  Pl an;  G

Cer t i f i cat i ons

Li censes

1. 4   PUBLI C HEALTH EMERGENCI ES

I n t he event  of  a decl ar ed publ i c heal t h emer gency,  f ol l ow saf et y 
pr ecaut i ons as r equi r ed by i nst al l at i on emer gency management  r equi r ement .

1. 5   MONTHLY EXPOSURE REPORTS

Pr ovi de a Mont hl y Exposur e Repor t  and at t ach t o t he mont hl y bi l l i ng 
r equest .   Thi s r epor t  i s  a compi l at i on of  empl oyee- hour s wor ked each mont h 
f or  al l  s i t e wor ker s,  bot h Pr i me and subcont r act or .  Fai l ur e t o submi t  t he 
r epor t  may r esul t  i n r et ent i on of  up t o 10 per cent  of  t he voucher .  Mont hl y 
exposur e r epor t s ar e t o be t r acked and gener at ed t hr ough RMS.
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1. 6   REGULATORY REQUI REMENTS

I n addi t i on t o t he det ai l ed r equi r ement s i ncl uded i n t he pr ovi s i ons of  
t hi s Cont r act ,  compl y wi t h t he most  r ecent  edi t i on of  USACE EM 385- 1- 1,  
MHLW Lawsand f ol l ow host  nat i on l aws,  or di nances,  cr i t er i a,  r ul es and 
r egul at i ons at  t he dat e of  t he Sol i c i t at i on f or  t hi s Cont r act .   Submi t  
mat t er s of  i nt er pr et at i on of  st andar ds t o t he appr opr i at e admi ni st r at i ve 
agency f or  r esol ut i on bef or e st ar t i ng wor k.   Wher e t he r equi r ement s of  
t hi s speci f i cat i on,  appl i cabl e l aws,  cr i t er i a,  or di nances,  r egul at i ons,  
and r ef er enced document s var y,  t he most  st r i ngent  r equi r ement s gover n.

1. 7   SI TE QUALI FI CATI ONS,  DUTI ES,  AND MEETI NGS

1. 7. 1   Si t e Saf et y and Heal t h Of f i cer  ( SSHO)

1. 7. 1. 1   Qual i f i cat i ons of  SSHO

Al l  SSHOs wi l l  have met  t he t r ai ni ng,  exper i ence r equi r ement s i dent i f i ed 
i n t he EM 385- 1- 1,  Chapt er  2 and t hi s Cont r act .   I n conj unct i on wi t h t he 
l ocal  Saf et y and Occupat i onal  Heal t h Of f i ce ( SOHO) ,  t he Cont r act i ng 
Of f i cer  wi l l  eval uat e pr oposed Japanese equi val ent  t r ai ni ng f or  
appl i cabi l i t y  t o t he cont r act  scope of  wor k bei ng per f or med.

1. 7. 1. 2   Dut i es of  SSHO

Al l  SSHOs wi l l  car r y out  t he r ol es and r esponsi bi l i t i es as i dent i f i ed i n 
t hi s Cont r act  and t he EM 385- 1- 1,  Chapt er  2.   Al l  SSHOs wi l l  be desi gnat ed 
on an ENG For m 6282,  as appr oved by t he Cont r act i ng Of f i cer .   
Super i nt endent ,  QC Manager ,  and SSHO ar e subj ect  t o di smi ssal  i f  t hei r  
r equi r ed dut i es ar e not  bei ng ef f ect i vel y car r i ed out .   I f  ei t her  t he 
Super i nt endent ,  QC Manager ,  or  SSHO ar e di smi ssed,  pr oj ect  wor k wi l l  be 
st opped and wi l l  not  be al l owed t o r esume unt i l  a sui t abl e r epl acement  i s 
appr oved and t he above dut i es ar e agai n bei ng ef f ect i vel y car r i ed out .

1. 7. 1. 3   Saf et y Meet i ngs

Conduct  saf et y meet i ngs t o r evi ew past  act i v i t i es,  pl an f or  new or  changed 
oper at i ons,  r evi ew per t i nent  aspect s of  appr opr i at e AHA ( by t r ade) ,  
est abl i sh saf e wor ki ng pr ocedur es f or  ant i c i pat ed hazar ds,  and pr ovi de 
per t i nent  Saf et y and Occupat i onal  Heal t h ( SOH)  t r ai ni ng and mot i vat i on.   
Conduct  meet i ngs at  l east  once a mont h f or  al l  super vi sor s at  t he pr oj ect  
l ocat i on.   The SSHO,  super vi sor s,  or  f or emen must  conduct  meet i ngs at  
l east  once a week f or  t he t r ade wor ker s.   Document  meet i ng mi nut es t o 
i ncl ude t he dat e,  per sons i n at t endance,  subj ect s di scussed,  and names of  
i ndi v i dual ( s)  who conduct ed t he meet i ng.   Mai nt ai n document at i on on- si t e 
and f ur ni sh copi es t o t he Cont r act i ng Of f i cer  on r equest .   Not i f y t he 
Cont r act i ng Of f i cer  of  al l  schedul ed meet i ngs 7 cal endar  days i n advance.

1. 7. 2   Rol es and Responsi bi l i t i es of  Pr i me Cont r act or  and SSHO

The Pr i me Cont r act or  and SSHO must  ensur e t hat  t he r equi r ement s of  al l  
appl i cabl e OSHA and EM 385- 1- 1,  Chapt er  2 ar e met  f or  t he pr oj ect .   The 
Pr i me Cont r act or  must  ensur e an SSHO or  an equal l y qual i f i ed Al t er nat e 
SSHO( s)  i s at  t he wor ksi t e at  al l  t i mes t o i mpl ement  and admi ni st er  t he 
Cont r act or ' s saf et y pr ogr am and Gover nment  accept ed Acci dent  Pr event i on 
Pl an.   I f  t he r equi r ed SSHO has t o t empor ar i l y  ( t hat  i s ,  up t o 24 hour s /  
1 day)  l eave t he si t e of  wor k due t o unf or eseen or  emer gency si t uat i ons,  a 
Level  One,  Two,  or  Thr ee SSHO may be used i n t he i nt er i m and must  be on 
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t he si t e of  wor k at  al l  t i mes when wor k i s bei ng per f or med.   For  f eat ur es 
of  wor k wi t h wor k wi t h mul t i pl e hi gh or  ext r emel y hi gh RAC codes,  a Level  
One SSHO or  Al t er nat e Level  One SSHO pr esence i s r equi r ed on si t e at  al l  
t i mes t he wor k i s bei ng per f or med.

I f  t he SSHO must  be of f - s i t e f or  a per i od l onger  t han 24 hour s /  1 day,  a 
qual i f i ed al t er nat e t hat  meet s t he cont r act  r equi r ement s must  be onsi t e.

a.   Pr i me cont r act or  must  ensur e al l  SSHOs wi l l :

( 1)  Ar e desi gnat ed on an ENG For m 6282.

( 2)  Meet  mi ni mum t r ai ni ng and exper i ence r equi r ement s i dent i f i ed 
i n EM 385- 1- 1,  Chapt er  2.

( 3)  Execut e r ol es and r esponsi bi l i t i es i dent i f i ed i n EM 385- 1- 1,  
Chapt er  2.

[ 1. 7. 3   Cont r act  Si t e Saf et y And Heal t h Of f i cer ( s) ( SSHOs)  Mi ni mum 
Requi r ement s

Pr ovi de a mi ni mum of  one Level  One SSHO t hat  meet s t he r equi r ement s of  
EM 385- 1- 1,  Chapt er  2 f or  t hi s pr oj ect .

] [ 1. 7. 4   Cont r act  Si t e Saf et y and Heal t h Of f i cer ( s) ( SSHOs)  Mi ni mum 
Requi r ement s f or  Pr oj ect s wi t h[  Mul t i pl e Wor k Si t es, ] [  Mul t i pl e Shi f t s, ] [  
Li mi t ed Scope, ] [  or  Mai nt enance,  or  Ser vi ce Cont r act s] .

Pr ovi de a separ at e f ul l - t i me Level  [ One] [ Two] [ Thr ee]  SSHO at  each of  t he 
f ol l owi ng wor ksi t es:

a.   [ I NDI CATE WORKSI TE LOCATI ON]  Level  [ One] [ Two] [ Thr ee]  SSHO

b.   [ I NDI CATE WORKSI TE LOCATI ON]  Level  [ One] [ Two] [ Thr ee]  SSHO

c.   [ I NDI CATE WORKSI TE LOCATI ON]  Level  [ One] [ Two] [ Thr ee]  SSHO

The SSHOs f or  t he wor ksi t es l i s t ed above must  each have t he r equi r ed 
t r ai ni ng,  exper i ence,  and qual i f i cat i ons i n accor dance wi t h EM 385- 1- 1,  
Chapt er  2.

Each SSHO i s r esponsi bl e f or  i mpl ement i ng and managi ng t he Saf et y and 
Occupat i onal  Heal t h ( SOH)  pr ogr am at  t he wor ksi t e i ndi cat ed,  whi l e 
ensur i ng t hat  t he 29 CFR 1926,  EM 385- 1- 1,  Cont r act s,  and al l  appl i cabl e 
f eder al ,  st at e,  and Local  r equi r ement s ar e met .

] 1. 7. 5   Dr edgi ng Cont r act  Si t e Saf et y and Heal t h Of f i cer ( s) ( SSHOs)  
Requi r ement s

Si nce dr edgi ng t ypi cal l y i nvol ves under wat er  di v i ng,  r ef er  t o EM 385- 1- 1,  
Chapt er  30 and Sect i on 01 11 30. 00 25 DI VI NG f or  addi t i onal  gui dance.

1. 7. 5. 1   Dr edgi ng SSHO Per sonnel  Requi r ement s

a.   Pr ovi de a mi ni mum of  one pr i mar y Level  One SSHO assi gned f or  t he 
pr i mar y shi f t .

Not e:   Hopper  Dr edges wi t h U. S.  Coast  Guar d,  cr edent i al ed cr ews t he 
pr i me cont r act or  may desi gnat e a Level  Two SSHO i n l i eu of  havi ng a 
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Level  one SSHO onboar d.

b.   For  a pr oj ect  i nvol v i ng mul t i pl e wor k shi f t s,  pr ovi de a mi ni mum of  a 
Level [  One] [  Two]  SSHO f or  each addi t i onal  shi f t .

c.   For  i ndi v i dual  dr edgi ng pr oj ect s t he pr i me cont r act or  wi l l  desi gnat e 
addi t i onal  Level  Thr ee SSHOs at  l ocat i ons wher e t he pr i mar y Level  One 
SSHO i s not  l ocat ed ( exampl e:  on dr edge,  t ug,  mat er i al  pl acement  s i t e) .

Exampl es of  one dr edgi ng pr oj ect  s i t e i s r ef l ect ed i n each of  t he 
f ol l owi ng:

( 1)  a mechani cal  dr edge,  t ug( s)  and scow( s) ,  scow r out e,  and mat er i al  
pl acement  s i t e;  or

( 2)  a hydr aul i c pi pel i ne dr edge,  at t endant  pl ant ,  and mat er i al  
pl acement  s i t e;  or ,

( 3)  a hopper  dr edge ( i ncl ude l and- based mat er i al  pl acement  s i t e -  i f  
appl i cabl e. )

d.   Desi gnat ed SSHOs must  be pr esent  at  t he pr oj ect  s i t e,  l ocat ed so t hat  
t hey have f ul l  mobi l i t y  and r easonabl e access t o al l  maj or  wor k 
oper at i ons and must  be avai l abl e dur i ng t hei r  shi f t  f or  i mmedi at e 
ver bal  consul t at i on and not i f i cat i on.

e.   Desi gnat ed Level  One and Two SSHOs must  have di r ect  r epor t  aut hor i t y 
t o a seni or  pr oj ect  ( or  cor por at e)  management  of f i c i al .   

f .   Desi gnat ed Level  Thr ee SSHOs must  r epor t  pot ent i al  saf et y and 
occupat i onal  heal t h hazar ds,  i nci dent s,  and concer ns t o t he Level  One 
or  Two SSHO on shi f t .

g.   Level  One and Level  Two SSHOs f or  dr edgi ng must  have a mi ni mum of  3 
year s exper i ence i n one of  t he f ol l owi ng ar eas:

( 1)  Super vi s i ng/ managi ng dr edgi ng act i v i t i es.

( 2)  Super vi s i ng/ managi ng mar i ne const r uct i on act i v i t i es.

( 3)  Super vi s i ng/ managi ng l and- based const r uct i on act i v i t i es.

( 4)  Wor k managi ng saf et y pr ogr ams or  pr ocesses.

( 5)  Conduct i ng hazar d anal yses and devel opi ng cont r ol s i n act i v i t i es 
or  envi r onment s wi t h s i mi l ar  hazar ds.

1. 7. 6   Compet ent  Per son f or  Conf i ned Space Ent r y

Pr ovi de a CP f or  Conf i ned Space Ent r y who meet s t he r equi r ement s of  
EM 385- 1- 1,  Chapt er  34 and her ei n.   The CP f or  Conf i ned Space Ent r y must  
super vi se t he ent r y i nt o each conf i ned space.

[ Si nce t hi s wor k i nvol ves oper at i ons t hat  handl e combust i bl e or  hazar dous 
mat er i al s,  t hi s per son must  have t he abi l i t y  t o under st and and f ol l ow 
t hr ough on t he ai r  sampl i ng,  Per sonal  Pr ot ect i ve Equi pment  ( PPE) ,  and 
i nst r uct i ons of  a Mar i ne Chemi st ,  Coast  Guar d aut hor i zed per sons,  or  
Cer t i f i ed I ndust r i al  Hygi eni st .   Conf i ned space and encl osed space wor k 
must  compl y wi t h NFPA 306,  29 CFR 1915,  " Conf i ned and Encl osed Spaces and 
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Ot her  Danger ous At mospher es i n Shi pyar d Empl oyment , "  or  as appl i cabl e i n 
29 CFR 1910 f or  gener al  i ndust r y,  29 CFR 1926 f or  const r uct i on. ]

1. 7. 7   Cr ane Oper at or s/ Ri gger s

Pr ovi de Oper at or s meet i ng t he r equi r ement s i n EM 385- 1- 1,  Chapt er  15 f or  
Ri gger s and Chapt er  16 f or  Cr ane Oper at or s.   I n addi t i on,  f or  mobi l e 
cr anes wi t h Or i gi nal  Equi pment  Manuf act ur er  ( OEM)  r at ed capaci t i es of  
22, 680 kg or  gr eat er ,  desi gnat e cr ane oper at or s qual i f i ed by a sour ce t hat  
qual i f i es cr ane oper at or s ( i . e. ,  uni on,  a Gover nment  agency,  or  an 
or gani zat i on t hat  t est s and qual i f i es cr ane oper at or s) .   Pr ovi de pr oof  of  
cur r ent  qual i f i cat i on.

1. 7. 7. 1   Load Handl i ng Equi pment  Oper at or  Accept ed Al t er at i ve

The Commander ,  POJ,  has det er mi ned t hat  t her e ar e adequat e pr ovi s i ons 
pr ovi ded under  t he Gover nment  of  Japan ( GOJ)  Or di nance t o achi eve t he 
r equi r ed pr ot ect i ons f or  cr ane oper at or  l i censi ng and pr act i cal  t r ai ni ng 
r equi r ement s empl oyed as par t  of  cont r act ed act i v i t i es pr ovi ded f or  USACE 
wi t hi n t he l ocal i t y of  Japan.  Ref er ence POJ- SO deci s i on memor andum,  
subj ect ,  Al t er nat e Requi r ement  Anal ysi s -  Load Handl i ng Equi pment ,  
Qual i f i cat i ons,  dat ed 8 Januar y 2020.

Pr ovi s i ons wi t hi n t he JI SHA ( ORDI NANCE NO.  34)  Ar t i c l es 223- 228 pr ovi de 
suf f i c i ent  conf i r mat i on of  an oper at or ' s cer t i f i cat i on/ qual i f i cat i on and 
pr act i cal  t r ai ni ng t o achi eve t he i nt ent  of  EM 385- 1- 1,  Chapt er  16- 3.

JI SHA ( ORDI NANCE NO.  34)  Ar t i c l es 223 est abl i shes t he Di r ect or  of  t he 
Pr ef ect ur al  Labour  Bur eau as t he l i censi ng aut hor i t y.  Based upon t hi s 
Ar t i c l e t he Mi ni st r y of  Labour  i s t he r ecogni zed audi t or ,  est abl i shed f or  
l ocal  accr edi t at i on of  cer t i f i cat i on and t r ai ni ng pr ogr ams.

1. 7. 8   Pr econst r uct i on Conf er ence

a.   Cont r act or  r epr esent at i ves who have a r esponsi bi l i t y  or  s i gni f i cant  
r ol e i n acci dent  pr event i on on t he pr oj ect  must  at t end t he 
pr econst r uct i on conf er ence.   Thi s i ncl udes t he pr oj ect  super i nt endent ,  
Si t e Saf et y and Occupat i onal  Heal t h Of f i cer ,  qual i t y cont r ol  manager ,  
or  any ot her  assi gned saf et y and heal t h pr of essi onal s who par t i c i pat ed 
i n t he devel opment  of  t he APP ( i ncl udi ng t he Act i v i t y Hazar d Anal yses 
( AHAs)  and speci al  pl ans,  pr ogr am and pr ocedur es associ at ed wi t h i t ) .

b.   Di scuss t he det ai l s of  t he submi t t ed APP t o i ncl ude i ncor por at ed 
pl ans,  pr ogr ams,  pr ocedur es,  and a l i s t i ng of  ant i c i pat ed AHAs t hat  
wi l l  be devel oped and i mpl ement ed dur i ng t he per f or mance of  t he 
Cont r act .   Thi s l i s t  of  pr oposed AHAs wi l l  be r evi ewed and an 
agr eement  wi l l  be r eached bet ween t he Cont r act or  and t he Cont r act i ng 
Of f i cer  as t o whi ch phases wi l l  r equi r e an anal ysi s.   I n addi t i on,  
est abl i sh a schedul e f or  t he pr epar at i on,  submi t t al ,  and Gover nment  
r evi ew of  AHAs t o pr ecl ude pr oj ect  del ays.   The cr eat i on of  t he APP 
and Schedul e wi l l  be cr eat ed  af t er  bei ng gi ven Not i ce t o Pr oceed.

c.   Def i c i enci es i n t he submi t t ed APP,  i dent i f i ed dur i ng t he Cont r act i ng 
Of f i cer ' s r evi ew,  must  be cor r ect ed,  and t he APP r e- submi t t ed f or  
r evi ew pr i or  t o t he st ar t  of  const r uct i on.   Wor k i s not  per mi t t ed t o 
begi n unt i l  an APP i s est abl i shed t hat  i s accept abl e t o t he 
Cont r act i ng Of f i cer .
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1. 8   ACCI DENT PREVENTI ON PLAN ( APP)

1. 8. 1   Desi gn Acci dent  Pr event i on Pl an ( APP)

Pr ovi de a s i t e- speci f i c  Acci dent  Pr event i on Pl an ( APP) ,  i ncl udi ng Act i v i t y 
Hazar d Anal yses ( AHA) ,  i n accor dance wi t h EM 385- 1- 1,  ENG For m 6293,  f or  
t he desi gn t eam t o f ol l ow dur i ng s i t e v i s i t s and i nvest i gat i ons.   For  
subsequent  v i s i t s,  updat e t he pl an i f  t her e ar e changes i n t he per sonnel  
who wi l l  be at t endi ng,  or  t he t asks t o be per f or med.   Submi t  t he APP f or  
r evi ew and accept ance by t he Gover nment  at  l east  15 cal endar  days pr i or  t o 
t he st ar t  of  t he desi gn f i el d wor k af t er  bei ng gi ven Not i ce t o Pr oceed.   
Fi el d wor k must  not  begi n unt i l  t he desi gn APP i s accept ed by t he 
Cont r act i ng Of f i cer .   Pr i or  t o t he st ar t  of  const r uct i on i ncor por at e t he 
Desi gn APP i nt o t he Const r uct i on APP so t hat  one si t e speci f i c  APP exi st s 
f or  t he pr oj ect  and submi t  t o t he Cont r act i ng Of f i cer  f or  accept ance.

I f  t he desi gn scope i ncl udes bor i ngs or  ot her  subsur f ace i nvest i gat i ons,  
i ncl ude i n t he APP t he t ype of  f i el d i nvest i gat i on and ver i f i cat i on 
t echni ques,  such as v i sual ,  l ocal  ut i l i t y  l ocat i ng ser vi ce scanni ng and 
t hi r d par t y subcont r act or  scanni ng,  pot hol i ng,  or  hand di ggi ng wi t hi n t wo 
f eet  of  a known ut i l i t y  t hat  wi l l  be r equi r ed.   Mar k under gr ound ut i l i t i es 
bef or e st ar t i ng any gr ound- di st ur bi ng act i ons.   Not i f y t he Cont r act i ng 
Of f i cer  15 days pr i or  t o t he st ar t  of  soi l  bor i ngs or  sub- sur f ace 
i nvest i gat i ons.

1. 8. 2   [ Const r uct i on]  Acci dent  Pr event i on Pl an ( APP)

Submi t  t he Acci dent  Pr event i on Pl an ( APP)  f or  r evi ew and accept ance by t he 
Gover nment  at  l east  15 cal endar  days pr i or  t o t he st ar t ,  af t er  bei ng gi ven 
Not i ce t o Pr oceed.  A compet ent  per son must  pr epar e t he wr i t t en
si t e- speci f i c  APP.  Pr epar e t he APP i n accor dance wi t h t he f or mat  and 
r equi r ement s of  EM 385- 1- 1,  ENG For m 6293,  and her ei n.  The APP must  be 
j ob- speci f i c  and addr ess any unusual  or  uni que aspect s of  t he pr oj ect  or  
act i v i t y f or  whi ch i t  i s  wr i t t en.  The APP must  i nt er f ace wi t h t he 
Cont r act or ' s over al l  saf et y and occupat i onal  heal t h pr ogr am r ef er enced i n 
t he APP i n t he appl i cabl e APP el ement ,  and made si t e- speci f i c .  Descr i be 
t he met hods t o eval uat e past  saf et y per f or mance of  pot ent i al  
subcont r act or s i n t he sel ect i on pr ocess.  Al so,  descr i be i nnovat i ve met hods 
used t o ensur e and moni t or  saf e wor k pr act i ces of  subcont r act or s.  The 
Gover nment  consi der s t he Pr i me Cont r act or  t o be t he " cont r ol l i ng empl oyer "  
f or  al l  wor ksi t e saf et y and heal t h of  t he subcont r act or s.   Cont r act or s ar e 
r esponsi bl e f or  i nf or mi ng t hei r  subcont r act or s of  t he saf et y pr ovi s i ons 
under  t he t er ms of  t he Cont r act  and t he penal t i es f or  noncompl i ance,  
coor di nat i ng t he wor k t o pr event  one cr af t  f r om i nt er f er i ng wi t h or  
cr eat i ng hazar dous wor ki ng condi t i ons f or  ot her  cr af t s,  and i nspect i ng 
subcont r act or  oper at i ons t o ensur e t hat  acci dent  pr event i on 
r esponsi bi l i t i es ar e bei ng car r i ed out .  The APP must  be si gned i n 
accor dance wi t h ENG For m 6293 Acci dent  Pr event i on Pl an Wor ksheet .  The SSHO 
must  pr ovi de and mai nt ai n t he APP and a l og of  s i gnat ur es by each 
subcont r act or  f or eman,  at t est i ng t hat  t hey have r ead and under st and t he 
APP,  and make t he APP and l og avai l abl e on- si t e t o t he Cont r act i ng 
Of f i cer .  I f  Engl i sh i s not  t he f or eman' s pr i mar y l anguage,  t he Pr i me 
Cont r act or  must  pr ovi de an i nt er pr et er .

Submi t  t he APP t o t he Cont r act i ng Of f i cer  as at t achment  01 35 26- A 
" ACCI DENT PREVENTI ON PLAN ( APP)  WORKSHEET;  ENG For m 6293"  15 cal endar  days
pr i or  t o t he dat e of  t he pr econst r uct i on conf er ence f or  accept ance.   Wor k 
cannot  pr oceed wi t hout  an accept ed APP.  Once r evi ewed and accept ed by t he 
Cont r act i ng Of f i cer ,  t he APP and at t achment s wi l l  be enf or ced as par t  of  
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t he Cont r act .   Di sr egar di ng t he pr ovi s i ons of  t hi s Cont r act  or  t he 
accept ed APP i s cause f or  st oppi ng of  wor k,  at  t he di scr et i on of  t he 
Cont r act i ng Of f i cer ,  unt i l  t he mat t er  has been r ect i f i ed.  Cont i nuousl y 
r evi ew and amend t he APP,  as necessar y,  t hr oughout  t he l i f e of  t he 
Cont r act .   Changes t o t he accept ed APP must  be made wi t h t he knowl edge and 
concur r ence of  t he Cont r act i ng Of f i cer ,  pr oj ect  super i nt endent ,  SSHO and 
Qual i t y Cont r ol  Manager .  I ncor por at e unusual  or  hi gh- hazar d act i v i t i es not  
i dent i f i ed i n t he or i gi nal  APP as t hey ar e di scover ed.   Shoul d any sever e 
hazar d exposur e ( i . e. ,  i mmi nent  danger )  become evi dent ,  st op wor k i n t he 
ar ea,  secur e t he ar ea,  and devel op a pl an t o r emove t he exposur e and 
cont r ol  t he hazar d.  Not i f y t he Cont r act i ng Of f i cer  wi t hi n 24 hour s of  
di scover y.   El i mi nat e and r emove t he hazar d.  I n t he i nt er i m,  t ake al l  
necessar y act i on t o r est or e and mai nt ai n saf e wor ki ng condi t i ons i n or der  
t o saf eguar d onsi t e per sonnel ,  v i s i t or s,  t he publ i c ( as def i ned by 
ANSI / ASSP A10. 34) ,  and t he envi r onment .

Copi es of  t he accept ed APP shal l  be mai nt ai ned at  t he r esi dent  engi neer ' s 
of f i ce and at  t he j ob s i t e.   Cont i nuousl y r evi ew and amend t he APP,  as 
necessar y,  t hr oughout  t he l i f e of  t he cont r act .  I ncor por at e unusual  or  
hi gh- hazar d act i v i t i es not  i dent i f i ed i n t he or i gi nal  APP as di scover ed.

1. 8. 3   Names and Qual i f i cat i ons

Pr ovi de pl ans i n accor dance wi t h t he r equi r ement s out l i ned i n EM 385- 1- 1,  
i ncl udi ng t he f ol l owi ng:

a.   Names and qual i f i cat i ons ( r esumes i ncl udi ng educat i on,  t r ai ni ng,  
exper i ence and cer t i f i cat i ons)  of  s i t e saf et y and heal t h per sonnel  
desi gnat ed t o per f or m wor k on t hi s pr oj ect  t o i ncl ude t he desi gnat ed 
Si t e Saf et y and Heal t h Of f i cer  and ot her  compet ent  and qual i f i ed 
per sonnel  t o be used.   Speci f y t he dut i es of  each posi t i on.

b.   As a mi ni mum,  desi gnat e and submi t  qual i f i cat i ons of  Compet ent  Per sons 
( CP)  f or  each of  t he f ol l owi ng maj or  ar eas:  excavat i on;  scaf f ol di ng;  
f al l  pr ot ect i on;  hazar dous ener gy;  conf i ned space;  heal t h hazar d 
r ecogni t i on,  eval uat i on and cont r ol  of  chemi cal ,  physi cal  and 
bi ol ogi cal  agent s;  and per sonal  pr ot ect i ve equi pment  and cl ot hi ng t o 
i ncl ude sel ect i on,  use and mai nt enance.   Desi gnat e and submi t  
qual i f i cat i ons f or  addi t i onal  CPs as appl i cabl e t o t he wor k per f or med 
under  t hi s Cont r act .

1. 8. 4   Pl ans

Pr ovi de pl ans i n t he APP i n accor dance wi t h t he r equi r ement s out l i ned i n 
EM 385- 1- 1,  i ncl udi ng t he f ol l owi ng:

[ 1. 8. 4. 1   Lead,  Cadmi um,  and Chr omi um Compl i ance Pl an

I dent i f y t he saf et y and heal t h aspect s of  wor k i nvol v i ng l ead,  cadmi um and 
chr omi um,  and pr epar e i n accor dance wi t h Sect i on 02 83 00 LEAD REMEDI ATI ON.

] [ 1. 8. 4. 2   Asbest os Hazar d Abat ement  Pl an

I dent i f y t he saf et y and heal t h aspect s of  asbest os wor k,  and pr epar e i n 
accor dance wi t h Sect i on 02 82 00 ASBESTOS REMEDI ATI ON.

] [ 1. 8. 4. 3   Si t e Saf et y and Heal t h Pl an

I dent i f y t he saf et y and heal t h aspect s,  and pr epar e i n accor dance wi t h 
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Sect i on 01 35 29. 13 HEALTH,  SAFETY,  AND EMERGENCY RESPONSE PROCEDURES FOR 
CONTAMI NATED SI TES.

] [ 1. 8. 4. 4   Pol ychl or i nat ed Bi phenyl s ( PCB)  Pl an

I dent i f y t he saf et y and heal t h aspect s of  Pol ychl or i nat ed Bi phenyl s wor k,  
and pr epar e i n accor dance wi t h Sect i ons 02 84 33 REMOVAL AND DI SPOSAL OF 
POLYCHLORI NATED BI PHENYLS ( PCBs)  and 02 61 23 REMOVAL AND DI SPOSAL OF PCB 
CONTAMI NATED SOI LS.

] [ 1. 8. 4. 5   Si t e Demol i t i on Pl an

I dent i f y t he saf et y and heal t h aspect s,  and pr epar e i n accor dance wi t h 
Sect i on 02 41 00 [ DEMOLI TI ON]  [ AND]  [ DECONSTRUCTI ON]  and r ef er enced 
sour ces.

] 1. 9   ACTI VI TY HAZARD ANALYSI S ( AHA)

Bef or e begi nni ng each act i v i t y,  t ask or  Def i nabl e Feat ur e of  Wor k ( DFOW)  
i nvol v i ng a t ype of  wor k pr esent i ng hazar ds not  exper i enced i n pr evi ous 
pr oj ect  oper at i ons,  or  wher e a new wor k cr ew or  subcont r act or  i s t o 
per f or m t he wor k,  t he Cont r act or ( s)  per f or mi ng t hat  wor k act i v i t y must  
pr epar e an AHA.   AHAs must  be devel oped by t he Pr i me Cont r act or ,  
subcont r act or ,  or  suppl i er  per f or mi ng t he wor k,  and pr ovi ded f or  Pr i me 
Cont r act or  r evi ew and appr oval  bef or e submi t t i ng t o t he Cont r act i ng 
Of f i cer .   AHAs must  be si gned by t he SSHO,  Super i nt endent ,  QC Manager  and 
t he subcont r act or  For eman per f or mi ng t he wor k.   For mat  t he AHA i n 
accor dance wi t h EM 385- 1- 1,  Chapt er  2 or  as di r ect ed by t he Cont r act i ng 
Of f i cer .   Submi t  t he AHA f or  r evi ew at  l east  15 wor ki ng days pr i or  t o t he 
st ar t  of  each act i v i t y t ask,  or  DFOW.   The Gover nment  r eser ves t he r i ght  
t o r equi r e t he Cont r act or  t o r evi se and r esubmi t  t he AHA i f  i t  f ai l s  t o 
ef f ect i vel y i dent i f y t he wor k sequences,  speci f i c  ant i c i pat ed hazar ds,  
s i t e condi t i ons,  equi pment ,  mat er i al s,  per sonnel  and t he cont r ol  measur es 
t o be i mpl ement ed.

AHAs must  i dent i f y compet ent  per sons r equi r ed f or  phases i nvol v i ng hi gh 
r i sk act i v i t i es,  i ncl udi ng conf i ned ent r y,  cr ane and r i ggi ng,  excavat i ons,  
t r enchi ng,  el ect r i cal  wor k,  f al l  pr ot ect i on,  and scaf f ol di ng.

1. 9. 1   AHA Management

Revi ew t he AHA l i st  per i odi cal l y ( at  l east  mont hl y)  at  t he Cont r act or  
super vi sor y saf et y meet i ng,  and updat e as necessar y when pr ocedur es,  
schedul i ng,  or  hazar ds change.   Use t he AHA dur i ng dai l y i nspect i ons by 
t he SSHO t o ensur e t he i mpl ement at i on and ef f ect i veness of  t he r equi r ed 
saf et y and heal t h cont r ol s f or  t hat  wor k act i v i t y.

1. 9. 2   AHA Si gnat ur e Log

Each empl oyee per f or mi ng wor k as par t  of  an act i v i t y,  t ask or  DFOW must  
r evi ew t he AHA f or  t hat  wor k and si gn a s i gnat ur e l og speci f i cal l y 
mai nt ai ned f or  t hat  AHA pr i or  t o st ar t i ng wor k on t hat  act i v i t y.   The SSHO 
must  mai nt ai n a s i gnat ur e l og on si t e f or  ever y AHA.   Pr ovi de empl oyees 
whose pr i mar y l anguage i s ot her  t han Engl i sh,  wi t h an i nt er pr et er  t o 
ensur e a c l ear  under st andi ng of  t he AHA and i t s cont ent s.

1. 10   SI TE SAFETY REFERENCE MATERI ALS

Mai nt ai n saf et y- r el at ed r ef er ences appl i cabl e t o t he pr oj ect ,  i ncl udi ng 
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t hose l i s t ed i n par agr aph REFERENCES.   Mai nt ai n appl i cabl e equi pment  
manuf act ur er ' s manual s.

1. 11   EMERGENCY MEDI CAL TREATMENT

Cont r act or s must  ar r ange f or  t hei r  own emer gency medi cal  t r eat ment  i n 
accor dance wi t h EM 385- 1- 1.   The Gover nment  has no r esponsi bi l i t y  t o 
pr ovi de emer gency medi cal  t r eat ment .

1. 12   NOTI FI CATI ONS AND REPORTS

1. 12. 1   Acci dent  Not i f i cat i on

Not i f y t he Cont r act i ng Of f i cer  i n accor dance wi t h t he EM 385- 1- 1 Acci dent  
Repor t i ng Ti mel i ne.

Tabl e
Acci dent  Repor t i ng Requi r ed Ti mel i ne

Acci dent  Type Not i f y KO or  COR Compl et e Fi nal  Acci dent  Repor t  on
ENG 3394 and pr ovi de t o KO or  COR

Fat al i t y,  i n- pat i ent  
hospi t al i zat i on,  
amput at i on,  eye l oss,  or  
pr oper t y damage over  
$600, 000.

I mmedi at el y,  no l at er  
t han ( NLT)  8 Hour s

Wi t hi n 7 Days

Al l  ot her  acci dent s and 
near  mi sses

I mmedi at el y,  no l at er  
t han ( NLT)  24 Hour s

Wi t hi n 7 Days

Wi t hi n not i f i cat i on i ncl ude Cont r act or  name;  Cont r act  t i t l e;  t ype of  
Cont r act ;  name of  act i v i t y,  i nst al l at i on or  l ocat i on wher e acci dent  
occur r ed;  dat e and t i me of  acci dent ;  names of  per sonnel  i nj ur ed;  ext ent  of  
pr oper t y damage,  i f  any;  ext ent  of  i nj ur y,  i f  known,  and br i ef  descr i pt i on 
of  acci dent  ( f or  exampl e,  t ype of  const r uct i on equi pment  used and PPE 
used) .   Pr eser ve t he condi t i ons and evi dence on t he acci dent  s i t e unt i l  
t he Gover nment  i nvest i gat i on t eam ar r i ves on- si t e and Gover nment  
i nvest i gat i on i s conduct ed.   Assi st  and cooper at e f ul l y  wi t h t he 
Gover nment ' s i nvest i gat i on( s)  of  any acci dent  or  near  mi ss.

1. 12. 2   Acci dent  Repor t s

a.   Conduct  an acci dent  i nvest i gat i on f or  r ecor dabl e i nj ur i es and 
i l l nesses,  pr oper t y damage,  and near  mi sses as def i ned i n EM 385- 1- 1 
t o est abl i sh t he r oot  cause( s)  of  t he acci dent .   Al l  acci dent s ar e 
r epor t abl e,  r egar dl ess of  whet her  or  not  i t  i s  r ecor dabl e.   Compl et e 
t he appl i cabl e USACE Acci dent  Repor t ,  ENG For m 3394,  and pr ovi de t he 
r epor t  t o t he Cont r act i ng Of f i cer  wi t hi n 7 cal endar  days of  t he 
acci dent .   The Cont r act i ng Of f i cer  wi l l  pr ovi de copi es of  any r equi r ed 
or  speci al  f or ms.   Al l  acci dent s ar e r epor t abl e,  r egar dl ess of  whet her  
or  not  i t  i s  r ecor dabl e.

b.   Near  Mi sses:  Repor t  al l  " Near  Mi sses"  t o t he Cont r act i ng Of f i cer ,  
usi ng l ocal  acci dent  r epor t i ng pr ocedur es,  wi t hi n 24 hour s.   The 
Cont r act i ng Of f i cer  wi l l  pr ovi de t he Cont r act or  t he r equi r ed f or ms.   
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Near  mi ss r epor t s ar e consi der ed posi t i ve and pr oact i ve Cont r act or  
saf et y management  act i ons.

1. 12. 3   LHE I nspect i on Repor t s

Submi t  LHE i nspect i on r epor t s r equi r ed i n accor dance wi t h EM 385- 1- 1 and 
as speci f i ed her ei n wi t h Dai l y Repor t s of  I nspect i ons.

1. 12. 4   Cer t i f i cat e of  Compl i ance and Pr e- l i f t  Pl an/ Checkl i st  f or  LHE and 
Ri ggi ng

Pr ovi de a Cer t i f i cat e of  Compl i ance f or  LHE ent er i ng an act i v i t y under  
t hi s Cont r act  and i n accor dance wi t h EM 385- 1- 1,  Chapt er  16- 10,  par agr aph 
b ( 16- 10. b) .   Post  cer t i f i cat i ons on t he cr ane.

Devel op a St andar d Li f t  Pl an ( SLP)  i n accor dance wi t h EM 385- 1- 1,  Chapt er  
16- 10,  par agr aph a ( 16- 10. a)  and usi ng St andar d Pr e- Li f t  Cr ane 
Pl an/ Checkl i st  f or  each l i f t  pl anned.   Submi t  SLP t o t he Cont r act i ng 
Of f i cer  f or  appr oval  wi t hi n 15 cal endar  days i n advance of  pl anned l i f t .

1. 13   HOT WORK PERMI T

1. 13. 1   Per mi t  and Per sonnel  Requi r ement s

Submi t  and obt ai n a wr i t t en per mi t  pr i or  t o per f or mi ng " Hot  Wor k"  ( i . e.  
wel di ng or  cut t i ng)  or  oper at i ng ot her  f l ame- pr oduci ng/ spar k pr oduci ng 
devi ces,  f r om t he I nst al l at i on Fi r e Depar t ment .   Cont r act or s ar e r equi r ed 
t o meet  al l  cr i t er i a bef or e a per mi t  i s  i ssued.   Pr ovi de at  l east  t wo ( 2)  
9kg 4A: 20 BC r at ed ext i ngui sher s f or  nor mal  " Hot  Wor k" .   Ext i ngui sher s 
shal l  be cur r ent  i nspect i on t agged,  and have appr oved saf et y pi n and 
t amper  r esi st ant  seal .   I t  i s  al so mandat or y t o have a desi gnat ed FI RE 
WATCH f or  any " Hot  Wor k"  done at  t hi s act i v i t y.   The Fi r e Wat ch shal l  be 
t r ai ned i n accor dance wi t h NFPA 51B and r emai n on- si t e f or  a mi ni mum of  
one hour  af t er  compl et i on of  t he t ask or  as speci f i ed on t he hot  wor k 
per mi t .

When st ar t i ng wor k i n t he f aci l i t y ,  r equi r e per sonnel  t o f ami l i ar i ze 
t hemsel ves wi t h t he l ocat i on of  t he near est  f i r e al ar m boxes and pl ace i n 
memor y t he emer gency Base Fi r e Depar t ment  phone number .   Repor t  any f i r e,  
no mat t er  how smal l ,  t o t he r esponsi bl e Base Fi r e Depar t ment  i mmedi at el y.

1. 13. 2   Wor k Ar ound Fl ammabl e Mat er i al s

Obt ai n per mi t  appr oval  f r om a NFPA Cer t i f i ed Mar i ne Chemi st ,  or  Cer t i f i ed 
I ndust r i al  Hygi eni st  f or  " Hot  Wor k"  wi t hi n or  ar ound f l ammabl e mat er i al s 
( such as f uel  syst ems or  wel di ng/ cut t i ng on f uel  pi pes)  or  conf i ned spaces 
( such as sewer  wet  wel l s,  manhol es,  or  vaul t s)  t hat  have t he pot ent i al  f or  
f l ammabl e or  expl osi ve at mospher es.

Whenever  t hese mat er i al s,  except  ber yl l i um and chr omi um ( VI ) ,  ar e 
encount er ed i n i ndoor  oper at i ons,  l ocal  mechani cal  exhaust  vent i l at i on 
syst ems t hat  ar e suf f i c i ent  t o r educe and mai nt ai n per sonal  exposur es t o 
wi t hi n accept abl e l i mi t s must  be used and mai nt ai ned i n accor dance wi t h 
manuf act ur er ' s i nst r uct i on and suppl ement ed by except i ons not ed i n 
EM 385- 1- 1,  Chapt er  6.

1. 14   RADI ATI ON SAFETY REQUI REMENTS

Not wi t hst andi ng any ot her  hazar dous mat er i al  used i n t hi s Cont r act ,  
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r adi oact i ve mat er i al s or  i nst r ument s capabl e of  pr oduci ng 
i oni z i ng/ non- i oni z i ng r adi at i on ( wi t h t he except i on of  r adi oact i ve 
mat er i al  and devi ces used i n accor dance wi t h EM 385- 1- 1 such as nucl ear  
densi t y met er s f or  compact i on t est i ng and l abor at or y equi pment  wi t h 
r adi oact i ve sour ces)  as wel l  as mat er i al s whi ch cont ai n asbest os,  mer cur y 
or  pol ychl or i nat ed bi phenyl s,  di - i socyanat es,  l ead- based pai nt ,  and 
hexaval ent  chr omi um,  ar e pr ohi bi t ed.   The Cont r act i ng Of f i cer ,  upon 
wr i t t en r equest  by t he Cont r act or ,  may consi der  except i ons t o t he use of  
any of  t he above excl uded mat er i al s.   Low mer cur y l amps used wi t hi n 
f l uor escent  l i ght i ng f i x t ur es ar e al l owed as an except i on wi t hout  f ur t her  
Cont r act i ng Of f i cer  appr oval .   The Cont r act or  shal l  r equest  appr oval  i n 
wr i t i ng t o t he Cont r act i ng Of f i cer  not  l ess t han t hi r t y ( 30)  cal endar  days 
i n advance of  any r equest  f or  except i on.   Fol l owi ng Cont r act i ng Of f i cer  
appr oval  of  any r adi at i on r el at ed except i on,  t he Cont r act or  shal l  
coor di nat e wi t h t he Cont r act i ng Of f i cer ' s Repr esent at i ve at  l east  f i f t een 
( 15)  cal endar  days i n advance t o not i f y t he Radi at i on Saf et y Of f i cer  ( RSO)  
pr i or  t o except ed i t ems of  r adi oact i ve mat er i al  and devi ces bei ng br ought  
on base.

1. 15   CONFI NED SPACE ENTRY REQUI REMENTS

Conf i ned space ent r y must  compl y wi t h EM 385- 1- 1,  Chapt er  34,  29 CFR 1926,  
29 CFR 1910,  Host  Nat i on,  l ocal  r egul at or y r equi r ement s and Di r ect i ve 
CPL 2. 100.   Any pot ent i al  f or  a hazar d i n t he conf i ned space r equi r es a 
per mi t  syst em t o be used.   Obt ai n wr i t t en per mi ssi on f r om t he Cont r act i ng 
Of f i cer  pr i or  t o conf i ned space ent r y by per sonnel .

1. 15. 1   Rescue Pr ocedur es and Coor di nat i on wi t h Local  Emer gency Responder s

Devel op and i mpl ement  an on- si t e r escue and r ecover y pl an and pr ocedur es.   
The r escue pl an must  not  r el y on l ocal  emer gency r esponder s f or  r escue 
f r om a conf i ned space.

1. 16   CONSTRUCTI ON I NDOOR AI R QUALI TY ( I AQ)  MANAGEMENT PLAN

Submi t  an I AQ Management  Pl an [ wi t hi n [ 15] [ _____]  cal endar  days af t er  
desi gn[  Cont r act  awar d] [  not i ce t o pr oceed]  and not  l ess t han 10 cal endar  
days bef or e t he pr econst r uct i on conf er ence. ] [ not  l ess t han 10 cal endar  
days bef or e t he pr econst r uct i on conf er ence. ]   Revi se and r esubmi t  Pl an as 
r equi r ed by t he Cont r act i ng Of f i cer .   Make copi es of  t he f i nal  pl an 
avai l abl e t o al l  wor ker s on si t e.   I ncl ude pr ovi s i ons i n t he Pl an t o meet  
t he r equi r ement s speci f i ed bel ow and t o ensur e saf e,  heal t hy ai r  f or  
const r uct i on wor ker s and bui l di ng occupant s. [   Submi t  Fi nal  I AQ Management  
Pl an f or  i ncl usi on i n t he Sust ai nabi l i t y  eNot ebook,  i n accor dance wi t h 
Sect i on 01 33 29 SUSTAI NABI LI TY REQUI REMENTS AND REPORTI NG. ]

1. 16. 1   Requi r ement s Dur i ng Const r uct i on

Pr ovi de f or  eval uat i on of  i ndoor  Car bon Di oxi de concent r at i ons i n 
accor dance wi t h ASTM D6245.   Pr ovi de f or  eval uat i on of  vol at i l e or gani c 
compounds ( VOCs)  i n i ndoor  ai r  i n accor dance wi t h ASTM D6345.   Use f i l t er s 
wi t h a Mi ni mum Ef f i c i ency Repor t i ng Val ue ( MERV)  of  8 i n per manent l y 
i nst al l ed ai r  handl er s dur i ng const r uct i on.

1. 16. 1. 1   Cont r ol  Measur es

Meet  or  exceed t he r equi r ement s of  ANSI / SMACNA 008 t o hel p mi ni mi ze 
cont ami nat i on of  t he bui l di ng f r om const r uct i on act i v i t i es.   The f i ve 
r equi r ement s of  t hi s manual  whi ch must  be adher ed t o ar e descr i bed bel ow:
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a.   HVAC pr ot ect i on:   I sol at e r et ur n s i de of  HVAC syst em f r om sur r oundi ng 
envi r onment  t o pr event  const r uct i on dust  and debr i s f r om ent er i ng t he 
duct  wor k and spaces.

b.   Sour ce cont r ol :   Use l ow emi t t i ng pai nt s and ot her  f i ni shes,  seal ant s,  
adhesi ves,  and ot her  mat er i al s as speci f i ed.  When avai l abl e,  c l eani ng 
pr oduct s must  have a l ow VOC cont ent  and be non- t oxi c t o mi ni mi ze 
bui l di ng cont ami nat i on.   Ut i l i ze c l eani ng t echni ques t hat  mi ni mi ze 
dust  gener at i on.   Cycl e equi pment  of f  when not  needed.   Pr ohi bi t  
i dl i ng mot or  vehi c l es wher e emi ssi ons coul d be dr awn i nt o bui l di ng.   
Desi gnat e r ecei v i ng/ st or age ar eas f or  i ncomi ng mat er i al  t hat  mi ni mi ze 
I AQ i mpact s.

c.   Pat hway i nt er r upt i on:   When pol l ut ant s ar e gener at ed use st r at egi es 
such as 100 per cent  out si de ai r  vent i l at i on or  er ect i on of  physi cal  
bar r i er s bet ween wor k and non- wor k ar eas t o pr event  cont ami nat i on.

d.   Housekeepi ng:   Cl ean f r equent l y t o r emove const r uct i on dust  and 
debr i s.  Pr ompt l y c l ean up spi l l s .   Remove accumul at ed wat er  and keep 
wor k ar eas dr y t o di scour age t he gr owt h of  mol d and bact er i a.   Take 
ext r a measur es when hazar dous mat er i al s ar e i nvol ved.

e.   Schedul i ng:   Cont r ol  t he sequence of  const r uct i on t o mi ni mi ze t he 
absor pt i on of  VOCs by ot her  bui l di ng mat er i al s.

1. 16. 1. 2   Moi st ur e Cont ami nat i on

a.   Remove accumul at ed wat er  and keep wor k dr y.

b.   Use dehumi di f i cat i on t o r emove moi st ,  humi d ai r  f r om a wor k ar ea.

c.   Do not  use combust i on heat er s or  gener at or s i nsi de t he bui l di ng.

d.   Pr ot ect  por ous mat er i al s f r om exposur e t o moi st ur e.

e.   Remove and r epl ace i t ems whi ch r emai n damp f or  mor e t han a f ew hour s.

1. 16. 2   Requi r ement s Af t er  Const r uct i on

Af t er  const r uct i on ends and pr i or  t o occupancy,  conduct  a bui l di ng 
f l ush- out  or  t est  t he i ndoor  ai r  cont ami nant  l evel s.   Fl ush- out  must  be a 
mi ni mum 2 weeks wi t h MERV- 13 f i l t r at i on medi a as det er mi ned by ASHRAE 52. 2 
at  100 per cent  out si de ai r .   Ai r  cont ami nat i on t est i ng must  be consi st ent  
wi t h EPA' s cur r ent  Compendi um of  Met hods f or  t he Det er mi nat i on of  Ai r  
Pol l ut ant s i n I ndoor  Ai r .   Af t er  bui l di ng f l ush- out  or  t est i ng and pr i or  
t o occupancy,  r epl ace f i l t r at i on medi a.   Fi l t r at i on medi a must  have a MERV 
of  13 as det er mi ned by ASHRAE 52. 2.

1. 17   DI VE SAFETY REQUI REMENTS

Devel op a Di ve Oper at i ons Pl an,  AHA,  emer gency management  pl an,  and 
per sonnel  l i s t  t hat  i ncl udes qual i f i cat i ons,  f or  each separ at e di v i ng 
oper at i on i n accor dance wi t h Sect i on 01 11 30. 00 25 Di vi ng.   Submi t  t hese 
document s t o t he Di st r i ct  Di ve Coor di nat or  ( DDC)  vi a t he Cont r act i ng 
Of f i cer ,  f or  r evi ew and appr oval  at  l east  30 wor ki ng days pr i or  t o 
commencement  of  di v i ng oper at i ons.   These document s must  be at  t he di v i ng 
l ocat i on at  al l  t i mes.   Pr ovi de each of  t hese document s as a par t  of  t he 
pr oj ect  f i l e.
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1. 18   SEVERE STORM PLAN

I n t he event  of  a sever e st or m war ni ng,  t he Cont r act or  must  compl y wi t h 
t he appl i cabl e St or m Pl an and:

a.   Secur e out si de equi pment  and mat er i al s and pl ace mat er i al s t hat  coul d 
be damaged i n pr ot ect ed ar eas.

b.   Check sur r oundi ng ar ea,  i ncl udi ng r oof ,  f or  l oose mat er i al ,  equi pment ,  
debr i s,  and ot her  obj ect s t hat  coul d be bl own away or  agai nst  exi st i ng 
f aci l i t i es.

c.   Ensur e t hat  t empor ar y er osi on cont r ol s ar e adequat e.

PART 2   PRODUCTS

Not  Used

PART 3   EXECUTI ON

3. 1   CONSTRUCTI ON AND OTHER WORK

Compl y wi t h EM 385- 1- 1,  NFPA 70,  NFPA 70E,  NFPA 241,  t he APP,  t he AHA,  
Feder al  and St at e OSHA r egul at i ons,  and ot her  r el at ed submi t t al s and 
act i v i t y f i r e and saf et y r egul at i ons.   The most  st r i ngent  st andar d 
pr evai l s.

PPE i s gover ned i n al l  ar eas by t he nat ur e of  t he wor k t he empl oyee i s 
per f or mi ng.   Use per sonal  hear i ng pr ot ect i on at  al l  t i mes i n desi gnat ed 
noi se hazar dous ar eas or  when per f or mi ng noi se hazar dous t asks.   Saf et y 
gl asses must  be wor n or  car r i ed/ avai l abl e on each per son.   Mandat or y PPE 
i ncl udes:

a.   Head Pr ot ect i on t hat  meet s ANSI / I SEA Z89. 1

b.   Long Pant s

c.   Appr opr i at e Saf et y Foot wear

d.   Appr opr i at e Cl ass Ref l ect i ve Vest s

3. 1. 1   Wor ksi t e Communi cat i on

Empl oyees wor ki ng al one i n a r emot e l ocat i on or  away f r om ot her  wor ker s 
must  be pr ovi ded an ef f ect i ve means of  emer gency communi cat i ons ( i . e. ,  
cel l ul ar  phone,  t wo- way r adi os,  l and- l i ne t el ephones or  ot her  accept abl e 
means) .   The sel ect ed communi cat i on must  be r eadi l y avai l abl e ( easi l y 
wi t hi n t he i mmedi at e r each)  of  t he empl oyee and must  be t est ed pr i or  t o 
t he st ar t  of  wor k t o ver i f y t hat  i t  ef f ect i vel y oper at es i n t he 
ar ea/ envi r onment .   Devel op an empl oyee check- i n/ check- out  communi cat i on 
pr ocedur e t o ensur e empl oyee saf et y.

3. 1. 2   Hazar dous Mat er i al  Excl usi ons

Not wi t hst andi ng any ot her  hazar dous mat er i al  used i n t hi s Cont r act ,  
r adi oact i ve mat er i al s or  i nst r ument s capabl e of  pr oduci ng 
i oni z i ng/ non- i oni z i ng r adi at i on ( wi t h t he except i on of  r adi oact i ve 
mat er i al  and devi ces used i n accor dance wi t h EM 385- 1- 1 such as nucl ear  
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densi t y met er s f or  compact i on t est i ng and l abor at or y equi pment  wi t h 
r adi oact i ve sour ces)  as wel l  as mat er i al s whi ch cont ai n asbest os,  mer cur y 
or  pol ychl or i nat ed bi phenyl s,  di - i socyanat es,  l ead- based pai nt ,  and 
hexaval ent  chr omi um,  ar e pr ohi bi t ed.   The Cont r act i ng Of f i cer ,  upon 
wr i t t en r equest  by t he Cont r act or ,  may consi der  except i ons t o t he use of  
any of  t he above excl uded mat er i al s.   Low mer cur y l amps used wi t hi n 
f l uor escent  l i ght i ng f i x t ur es ar e al l owed as an except i on wi t hout  f ur t her  
Cont r act i ng Of f i cer  appr oval .   The Cont r act or  shal l  r equest  appr oval  i n 
wr i t i ng t o t he Cont r act i ng Of f i cer  not  l ess t han t hi r t y ( 30)  cal endar  days 
i n advance of  any r equest  f or  except i on.   Fol l owi ng Cont r act i ng Of f i cer  
appr oval  of  any r adi at i on r el at ed except i on,  t he Cont r act or  shal l  
coor di nat e wi t h t he Cont r act i ng Of f i cer ' s Repr esent at i ve at  l east  f i f t een 
( 15)  cal endar  days i n advance t o not i f y t he Radi at i on Saf et y Of f i cer  ( RSO)  
pr i or  t o except ed i t ems of  r adi oact i ve mat er i al  and devi ces bei ng br ought  
on base.

3. 1. 3   Unf or eseen Hazar dous Mat er i al

Cont r act  document s i dent i f y mat er i al s such as PCB,  l ead pai nt ,  and f r i abl e 
and non- f r i abl e asbest os and ot her  OSHA r egul at ed chemi cal s ( i . e. ,  
29 CFR 1910. 1000) .   I f  mat er i al ( s)  t hat  may be hazar dous t o human heal t h 
upon di st ur bance ar e encount er ed dur i ng demol i t i on,  r epai r ,  r enovat i on,  or  
const r uct i on oper at i ons.   St op t hat  por t i on of  wor k and not i f y t he 
Cont r act i ng Of f i cer  i mmedi at el y.   Wi t hi n [ 14] [ _____]  cal endar  days t he 
Gover nment  wi l l  det er mi ne i f  t he mat er i al  i s  hazar dous.   I f  mat er i al  i s  
not  hazar dous or  poses no danger ,  t he Gover nment  wi l l  di r ect  t he 
Cont r act or  t o pr oceed wi t hout  change.   I f  mat er i al  i s  hazar dous and 
handl i ng of  t he mat er i al  i s  necessar y t o accompl i sh t he wor k,  t he 
Gover nment  wi l l  i ssue a modi f i cat i on.

3. 2   UTI LI TY OUTAGE REQUI REMENTS

Appl y f or  ut i l i t y  out ages at  l east  [ s i xt y ( 60) ] [ _____]  days i n advance.   
At  a mi ni mum,  t he wr i t t en r equest  must  i ncl ude t he l ocat i on of  t he out age,  
ut i l i t i es bei ng af f ect ed,  dur at i on of  out age,  any necessar y sket ches,  and 
a descr i pt i on of  t he means t o f ul f i l l  ener gy i sol at i on r equi r ement s i n 
accor dance wi t h EM 385- 1- 1,  Chapt er  12.   I n accor dance wi t h EM 385- 1- 1,  
Chapt er  12 wher e out ages i nvol ve Gover nment  or  Ut i l i t y  per sonnel ,  
coor di nat e wi t h t he Gover nment  on al l  act i v i t i es i nvol v i ng t he cont r ol  of  
hazar dous ener gy.

These act i v i t i es i ncl ude,  but  ar e not  l i mi t ed t o,  a r evi ew of  Hazar dous 
Ener gy Cont r ol  Pr ogr am ( HECP)  and HEC pr ocedur es,  as wel l  as appl i cabl e 
Act i v i t y Hazar d Anal yses ( AHAs) .   I n accor dance wi t h EM 385- 1- 1 and 
NFPA 70E,  wor k on ener gi zed el ect r i cal  c i r cui t s must  not  be per f or med 
wi t hout  pr i or  Gover nment  aut hor i zat i on.   Gover nment  per mi ssi on i s 
consi der ed t hr ough t he per mi t  pr ocess and submi ssi on of  a det ai l ed AHA.   
Ener gi zed wor k per mi t s ar e consi der ed onl y when de- ener gi z i ng i nt r oduces 
addi t i onal  or  i ncr eased hazar d or  when de- ener gi z i ng i s i nf easi bl e.

3. 2. 1   Oki nawa Ut i l i t y  Out ages

Out ages ( power ,  wat er ,  sewer ,  and communi cat i ons)  f or  t he f ol l owi ng l i s t ed 
dat es,  t i mes,  and l ocat i ons shal l  not  be per mi t t ed dur i ng t he per f or mance 
of  t hi s Cont r act ,  unl ess appr oved by t he aut hor i zed agent  of  t he 
I nst al l at i on Commander  and Cont r act i ng Of f i cer ' s Repr esent at i ve:

a.   DoDEA School s:  No out ages f r om 01 Sept ember  t hr ough 31 Jul y,  Monday 
t hr ough Fr i day bet ween t he hour s of  0700 and 1800.
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b.   Fami l y Housi ng Ar eas:  No out ages wi l l  be al l owed on Sat ur days when 
DoDEA school s ar e not  i n sessi on.   No mor e t han t wo ( 2)  out ages f or  
t he same ut i l i t y  ser vi ce shal l  be al l owed i n a one- mont h per i od ( 30 
cal endar  days) ,  and no mor e t han one ( 1)  out age i n a t wo- week per i od 
( 14 cal endar  days) .

c.   U. S.  Gover nment  Hol i days:  No out ages dur i ng t he f ol l owi ng per i ods:

( 1)  New Year ' s Day -  t o i ncl ude seven ( 7)  cal endar  days bef or e and one 
( 1)  cal endar  day af t er  t hi s dat e ( cont i guous wi t h t he Chr i st mas 
Day out age r equi r ement ) .

( 2)  Mar t i n Lut her  Ki ng' s Bi r t hday -  t o i ncl ude t he f ol l owi ng Tuesday.

( 3)  Pr esi dent ' s Day -  t o i ncl ude t he f ol l owi ng Tuesday.

( 4)  Memor i al  Day -  t o i ncl ude t he f ol l owi ng Tuesday.

( 5)  Junet eent h -  t o i ncl ude one ( 1)  cal endar  day bef or e and af t er  t hi s 
dat e.

( 6)  I ndependence Day -  t o i ncl ude one ( 1)  cal endar  day bef or e and 
af t er  t hi s dat e.

( 7)  Labor  Day -  t o i ncl ude t he f ol l owi ng Tuesday.

( 8)  Col umbus Day -  t o i ncl ude t he pr ecedi ng Fr i day.

( 9)  Vet er an' s Day -  t o i ncl ude t wo ( 2)  cal endar  days bef or e and af t er  
t hi s dat e.

( 10) Thanksgi v i ng Day -  t o i ncl ude one ( 1)  cal endar  day bef or e and 
af t er  t hi s dat e.

( 11) Chr i st mas Day -  t o i ncl ude seven ( 7)  cal endar  days bef or e and 
af t er  t hi s dat e ( cont i guous wi t h t he New Year ' s Day out age 
r equi r ement ) .

d.   Chi l d Devel opment  Cent er s ( CDC) :  Out ages al l owed onl y when t he CDC i s 
c l osed or  on Sundays.

e.   Mar i ne Cor ps Bases:  No out ages dur i ng Mar i ne Cor ps Bal l s or  Change of  
Commands whi ch ar e nor mal l y schedul ed bet ween 20 Oct ober  and 21 
November .   Speci f i c  dat es and l ocat i ons shal l  be pr ovi ded dur i ng or  
subsequent  t o t he Pr econst r uct i on Conf er ence.

f .   Kadena Ai r  Base:  No out ages dur i ng Change of  Commands.   Speci f i c  dat es 
and l ocat i ons shal l  be pr ovi ded dur i ng or  subsequent  t o t he 
Pr econst r uct i on Conf er ence.

g.   Tor i i  St at i on:  No out ages dur i ng Change of  Commands.   Speci f i c  dat es 
and l ocat i ons shal l  be pr ovi ded dur i ng or  subsequent  t o t he 
Pr econst r uct i on Conf er ence.

3. 2. 2   Rei mbur sement  f or  Publ i c Wor ks Suppor t  of  El ect r i cal  Out ages

The Cont r act or  shal l  r ei mbur se t he NAF At sugi  Publ i c Wor ks Depar t ment  f or  
i t s  cost s t o pr epar e f or ,  suppor t ,  and r ecover  f r om Cont r act or  r equest ed 
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ut i l i t y  out ages associ at ed wi t h t hi s wor k.   Publ i c Wor ks ef f or t s i ncl ude 
set t i ng up gener at or s,  secur i ng el evat or s and secur i ng ut i l i t i es bef or e 
t he out age,  and r est or i ng t hese syst ems af t er  t he out age.   The wor k 
i ncl udes r eset t i ng st eam syst ems,  ai r  condi t i oni ng syst ems,  hot  wat er  
syst ems and el ect r i cal  syst ems.   Out ages dur i ng t he heat i ng and cool i ng 
season cost  $1, 369 t o suppor t  dur i ng nor mal  wor ki ng hour s,  and $3, 200 
dur i ng over t i me hour s.   Out ages i n t he spr i ng and f al l ,  bet ween heat i ng 
and cool i ng seasons,  cost  $1, 150 t o suppor t  dur i ng nor mal  wor ki ng hour s,  
and $2, 696 dur i ng over t i me hour s.

3. 3   OUTAGE COORDI NATI ON MEETI NG

Af t er  t he ut i l i t y  out age r equest  i s appr oved and pr i or  t o begi nni ng wor k 
on t he ut i l i t y  syst em r equi r i ng shut - down,  conduct  a pr e- out age 
coor di nat i on meet i ng i n accor dance wi t h EM 385- 1- 1,  Chapt er  12.   Thi s 
meet i ng must  i ncl ude t he Pr i me Cont r act or ,  t he Pr i me and subcont r act or s 
per f or mi ng t he wor k,  t he Cont r act i ng Of f i cer ,  and t he I nst al l at i on 
r epr esent at i ve.   Al l  par t i es must  f ul l y  coor di nat e HEC act i v i t i es wi t h one 
anot her .   Dur i ng t he coor di nat i on meet i ng,  al l  par t i es must  di scuss and 
coor di nat e on t he scope of  wor k,  HEC pr ocedur es ( speci f i cal l y,  t he 
l ock- out / t ag- out  pr ocedur es f or  wor ker  and ut i l i t y  pr ot ect i on) ,  t he AHA,  
assur ance of  t r ade per sonnel  qual i f i cat i ons,  i dent i f i cat i on of  compet ent  
per sons,  and compl i ance wi t h HECP t r ai ni ng i n accor dance wi t h EM 385- 1- 1,  
Chapt er  12.   Cl ar i f y when per sonal  pr ot ect i ve equi pment  i s r equi r ed dur i ng 
swi t chi ng oper at i ons,  i nspect i on,  and ver i f i cat i on.

3. 4   CONTROL OF HAZARDOUS ENERGY ( LOCKOUT/ TAGOUT)

Pr ovi de and oper at e a Hazar dous Ener gy Cont r ol  Pr ogr am ( HECP)  i n 
accor dance wi t h EM 385- 1- 1,  Chapt er  12 29 CFR 1910,  29 CFR 1915,  
ANSI / ASSP A10. 44,  NFPA 70E.

3. 4. 1   Saf et y Pr epar at or y I nspect i on Coor di nat i on Meet i ng wi t h t he 
Gover nment  or  Ut i l i t y

For  el ect r i cal  di st r i but i on equi pment  t hat  i s  t o be oper at ed by Gover nment  
or  Ut i l i t y  per sonnel ,  t he Pr i me Cont r act or  and t he subcont r act or  
per f or mi ng t he wor k must  at t end t he saf et y pr epar at or y i nspect i on 
coor di nat i on meet i ng,  whi ch wi l l  al so be at t ended by t he Cont r act i ng 
Of f i cer ' s Repr esent at i ve,  and r equi r ed by EM 385- 1- 1,  Chapt er  12.   The 
meet i ng wi l l  occur  i mmedi at el y pr ecedi ng t he st ar t  of  wor k and f ol l owi ng 
t he compl et i on of  t he out age coor di nat i on meet i ng.   Bot h t he saf et y 
pr epar at or y i nspect i on coor di nat i on meet i ng and t he out age coor di nat i on 
meet i ng must  occur  pr i or  t o conduct i ng t he out age and commenci ng wi t h 
l ockout / t agout  pr ocedur es.

3. 4. 2   Lockout / Tagout  I sol at i on

Wher e t he Gover nment  or  Ut i l i t y  per f or ms equi pment  i sol at i on and 
l ockout / t agout ,  t he Cont r act or  must  pl ace t hei r  own l ocks and t ags on each 
ener gy- i sol at i ng devi ce and pr oceed i n accor dance wi t h t he HECP.   Bef or e 
any wor k begi ns,  bot h t he Cont r act or  and t he Gover nment  or  Ut i l i t y  must  
per f or m ener gy i sol at i on ver i f i cat i on t est i ng whi l e wear i ng r equi r ed PPE 
det ai l ed i n t he Cont r act or ' s AHA and r equi r ed by EM 385- 1- 1,  Chapt er  12.   
I nst al l  per sonal  pr ot ect i ve gr ounds,  wi t h t ags,  t o el i mi nat e t he pot ent i al  
f or  i nduced vol t age i n accor dance wi t h EM 385- 1- 1,  Chapt er  12.
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3. 4. 3   Lockout / Tagout  Removal

Upon compl et i on of  wor k,  conduct  l ockout / t agout  r emoval  pr ocedur e i n 
accor dance wi t h t he HECP.   I n accor dance wi t h EM 385- 1- 1,  Chapt er  12,  each 
l ock and t ag must  be r emoved f r om each ener gy i sol at i ng devi ce by t he 
aut hor i zed i ndi v i dual  or  syst ems oper at or  who appl i ed t he devi ce.   Pr ovi de 
f or mal  not i f i cat i on t o t he Gover nment  ( by compl et i ng t he Gover nment  f or m 
i f  pr ovi ded by Cont r act i ng Of f i cer ' s Repr esent at i ve) ,  conf i r mi ng t hat  
st eps of  de- ener gi zat i on and l ockout / t agout  r emoval  pr ocedur e have been 
conduct ed and cer t i f i ed t hr ough i nspect i on and ver i f i cat i on.   Gover nment  
or  Ut i l i t y  l ocks and t ags used t o suppor t  t he Cont r act or ' s wor k wi l l  not  
be r emoved unt i l  t he aut hor i zed Gover nment  empl oyee r ecei ves t he f or mal  
not i f i cat i on.

3. 5   FALL PROTECTI ON PROGRAM

Est abl i sh a f al l  pr ot ect i on pr ogr am,  f or  t he pr ot ect i on of  al l  empl oyees 
exposed t o f al l  hazar ds.   Wi t hi n t he pr ogr am i ncl ude company pol i cy,  
i dent i f y r ol es and r esponsi bi l i t i es,  educat i on and t r ai ni ng r equi r ement s,  
f al l  hazar d i dent i f i cat i on,  pr event i on and cont r ol  measur es,  i nspect i on,  
st or age,  car e and mai nt enance of  f al l  pr ot ect i on equi pment  and r escue and 
evacuat i on pr ocedur es i n accor dance wi t h EM 385- 1- 1,  Chapt er  21.

3. 5. 1   Fal l  Pr ot ect i on Equi pment  and Syst ems

Enf or ce use of  per sonal  f al l  pr ot ect i on equi pment  and syst ems desi gnat ed 
( t o i ncl ude f al l  ar r est ,  r est r ai nt ,  and posi t i oni ng)  f or  each speci f i c  
wor k act i v i t y i n t he Si t e Speci f i c  Fal l  Pr ot ect i on and Pr event i on Pl an and 
AHA at  al l  t i mes when an empl oyee i s exposed t o a f al l  hazar d.   Pr ot ect  
empl oyees f r om f al l  hazar ds as speci f i ed i n EM 385- 1- 1,  Chapt er  21- 4.

Pr ovi de per sonal  f al l  pr ot ect i on equi pment ,  syst ems,  subsyst ems,  and 
component s t hat  compl y wi t h EM 385- 1- 1 and 29 CFR 1926.

3. 5. 1. 1   Addi t i onal  Per sonal  Fal l  Pr ot ect i on Measur es

I n addi t i on t o t he r equi r ed f al l  pr ot ect i on syst ems,  ot her  pr ot ect i ve 
measur es such as saf et y ski f f s,  per sonal  f l oat at i on devi ces,  and l i f e 
r i ngs,  ar e r equi r ed when wor ki ng above or  next  t o wat er  i n accor dance wi t h 
EM 385- 1- 1,  Chapt er  21- 8. t .   Per sonal  f al l  pr ot ect i on syst ems and 
equi pment  ar e r equi r ed when wor ki ng f r om an ar t i cul at i ng or  ext endi bl e 
boom,  swi ng st ages,  or  suspended pl at f or m.   I n addi t i on,  per sonal  f al l  
pr ot ect i on syst ems ar e r equi r ed when oper at i ng ot her  equi pment  such as 
sci ssor  l i f t s .   The need f or  t y i ng- of f  i n such equi pment  i s t o pr event  
ej ect i on of  t he empl oyee f r om t he equi pment  dur i ng r ai s i ng,  l ower i ng,  
t r avel ,  or  whi l e per f or mi ng wor k.

3. 5. 1. 2   Per sonal  Fal l  Pr ot ect i on Equi pment

Onl y a f ul l - body har ness wi t h a shock- absor bi ng l anyar d or  sel f - r et r act i ng 
l anyar d i s an accept abl e per sonal  f al l  ar r est  body suppor t  devi ce.   The 
use of  body bel t s i s not  accept abl e.   Har nesses must  have a f al l  ar r est  
at t achment  af f i xed t o t he body suppor t  ( usual l y a Dor sal  D- r i ng)  and 
speci f i cal l y desi gnat ed f or  at t achment  t o t he r est  of  t he syst em.   Snap 
hooks and car abi neer s must  be sel f - c l osi ng and sel f - l ocki ng,  capabl e of  
bei ng opened onl y by at  l east  t wo consecut i ve del i ber at e act i ons and have 
a mi ni mum gat e st r engt h of  1633 kg i n al l  di r ect i ons.   Use webbi ng,  
st r aps,  and r opes made of  synt het i c f i ber .   The maxi mum f r ee f al l  di st ance 
when usi ng f al l  ar r est  equi pment  must  not  exceed 1. 8 m,  unl ess t he pr oper  
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ener gy absor bi ng l anyar d i s used.   Al ways t ake i nt o consi der at i on t he 
t ot al  f al l  di st ance and any swi ngi ng of  t he wor ker  ( pendul um- l i ke mot i on) ,  
t hat  can occur  dur i ng a f al l ,  when at t achi ng a per son t o a f al l  ar r est  
syst em.   Equi p al l  f ul l  body har nesses wi t h Suspensi on Tr auma Pr event er s 
such as st i r r ups,  r el i ef  st eps,  or  s i mi l ar  i n or der  t o pr ovi de shor t - t er m 
r el i ef  f r om t he ef f ect s of  or t host at i c i nt ol er ance i n accor dance wi t h 
EM 385- 1- 1,  Chapt er  21- 8. t .

3. 6   SCAFFOLDI NG ACCEPTED ALTERNATI VE

The Commander ,  POJ,  has det er mi ned t hat  t her e ar e adequat e pr ovi s i ons 
pr ovi ded under  t he Gover nment  of  Japan Or di nance t o achi eve t he r equi r ed 
pr ot ect i ons f or  suppor t ed met al  scaf f ol di ng empl oyed as par t  of  cont r act ed 
act i v i t i es pr ovi ded f or  U. S.  Ar my Cor ps of  Engi neer s ( USACE)  wi t hi n t he 
l ocal i t y of  Japan.  Ref er ence POJ- SO deci s i on memor andum,  subj ect ,  
Al t er nat e Requi r ement  Anal ysi s -  Scaf f ol di ng St andar ds Revi ew,  dat ed 24 
Sept ember  2019.

Thi s det er mi nat i on onl y i ncl udes suppor t ed met al  scaf f ol di ng st r uct ur es 
and does not  i ncl ude ot her  f or ms of  scaf f ol di ng met hods i ncl uded i n 
EM 385- 1- 1,  Chapt er  22.

JI SHA r equi r ement s f or  st eel  scaf f ol di ng st r uct ur es t o conf or m t o t he 
Japanese I ndust r i al  St andar d JI S A 8951 ar e compar abl e t o t hose of  
ANSI / ASSP A10. 8,  pr ovi di ng suf f i c i ent  pr ot ect i on r equi r ed t o achi eve t he 
pr ovi s i ons of  EM 385- 1- 1,  Chapt er  22.

3. 7   RI GGI NG ACCEPTED ALTERNATI VE

The Commander ,  POJ,  has det er mi ned t hat  t her e ar e adequat e pr ovi s i ons 
pr ovi ded under  t he Gover nment  of  Japan ( GOJ)  Or di nance,  whi ch war r ant  a 
par t i al  accept ance f or  r i ggi ng pr ocedur es and r i ggi ng equi pment ,  empl oyed 
as par t  of  cont r act ed act i v i t i es pr ovi ded f or  USACE wi t hi n t he l ocal i t y of  
Japan.   Ref er ence POJ- SO deci s i on memor andum,  subj ect ,  Al t er nat e 
Requi r ement  Anal ysi s -  Ri ggi ng Requi r ement s and Pr ocedur es,  dat ed 15 
Januar y 2020.

Thi s accept ance excl udes Mul t i pl e Li f t  Ri ggi ng ( MLR)  pr ocedur es as wel l  as
st andar ds f or  al l  hooks used f or  l i f t i ng or  l oad handl i ng pur poses.  MLR
and hooks used f or  l oad handl i ng pur poses wi l l  adher e t o t he r espect i ve
sect i ons of  t he EM 385- 1- 1,  Chapt er  15 wi t hout  except i on.  

Accept ed st andar ds i ncl ude,  JI SHA ORDI NANCE NO.  34,  " The Saf et y Or di nance 
f or  Cr anes" ,  Chapt er  VI I I  Sl i ng Wor k,  Sect i on 1 Sl i ngi ng Equi pment  
Ar t i c l es 213- 220.   Al so r ef er enced,  i s t he JI SHA' s " Gui del i ne f or  s l i ng 
wor k saf et y ( 2000) " .

3. 8   EXCAVATI ONS

Soi l  c l assi f i cat i on shal l  be per f or med by a compet ent  per son i n accor dance 
wi t h EM 385- 1- 1,  Chapt er  25.

3. 8. 1   Excavat i ons and Tr enchi ng Accept ed Al t er at i ve

The Commander ,  POJ,  has det er mi ned t hat  t her e ar e adequat e pr ovi s i ons 
pr ovi ded under  t he Gover nment  of  Japan Or di nance t o achi eve t he r equi r ed 
pr ot ect i ons f or  excavat i on and t r enchi ng syst ems i ncl udi ng shor i ng,  
shi el di ng,  and engi neer ed desi gned syst ems empl oyed as par t  of  cont r act ed 
act i v i t i es pr ovi ded f or  USACE wi t hi n t he l ocal i t y of  Japan.   Ref er ence 
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POJ- SO deci s i on memor andum,  subj ect ,  Al t er nat e Requi r ement  Anal ysi s -  
Excavat i on and Tr enchi ng Revi ew,  dat ed 7 November  2019.

Thi s det er mi nat i on onl y i ncl udes excavat i on and t r enchi ng syst ems 
i ncl udi ng shor i ng,  shi el di ng,  and engi neer ed desi gned syst ems wher e t he 
manuf act ur es or  a r egi st er ed pr of essi onal  engi neer ' s t abul at ed dat a has 
been empl oyed.

Pr ovi s i ons wi t hi n JI SHA ORDI NANCE NO.  47,  Ar t i c l es 368- 371 pr ovi de 
suf f i c i ent  pr ot ect i on r equi r ed t o achi eve t he pr ovi s i ons of  EM 385- 1- 1,  
Chapt er  25- 2,  par agr aph j  ( 25- 2. j ) .  JI SHA ORDI NANCE NO.  47 i nst r uct i ons 
i ncl uded i n Ar t i c l es 368- 371 conf or m wi t h t he pr ovi s i ons f or  manuf act ur ed 
shor i ng/ shi el di ng and engi neer ed desi gned suppor t  syst ems i ncl udi ng 
mat er i al  ser vi ceabi l i t y ,  st r uct ur al  desi gn,  and er ect i on/ i nst al l at i on.   
These pr ovi s i ons pr ovi ded suf f i c i ent  pr ot ect i on r equi r ed t o achi eve t he 
pr ovi s i ons of  EM 385- 1- 1,  Chapt er  25- 2,  par agr aph j  ( 25- 2. j ) .

3. 8. 2   Ut i l i t y  Locat i ons

The Cont r act or  shal l  posi t i vel y i dent i f y under gr ound ut i l i t i es i n t he wor k 
ar ea and coor di nat e wi t h t he i nst al l at i on ut i l i t y  depar t ment .   The 
Cont r act or  shal l  obt ai n di ggi ng per mi t s pr i or  t o st ar t  of  excavat i on by 
cont act i ng t he Cont r act i ng Of f i cer  at  l east  f i f t een ( 15)  cal endar  days i n 
advance.

3. 8. 3   Ut i l i t y  Locat i on Ver i f i cat i on

The Cont r act or  shal l  scan t he const r uct i on s i t e wi t h el ect r omagnet i c or  
soni c equi pment ,  and mar k t he sur f ace of  t he gr ound wher e exi st i ng 
under gr ound ut i l i t i es ar e di scover ed.   Ver i f y t he el evat i ons of  exi st i ng 
pi pi ng,  ut i l i t i es,  and any t ype of  under gr ound or  encased obst r uct i on not  
i ndi cat ed t o be speci f i ed or  r emoved,  but  i ndi cat ed or  di scover ed dur i ng 
scanni ng i n l ocat i ons t o be t r aver sed by pi pi ng,  duct s,  and ot her  wor k t o 
be conduct ed or  i nst al l ed.   Ver i f y el evat i ons bef or e i nst al l i ng new wor k 
c l oser  t han near est  manhol e or  ot her  st r uct ur e at  whi ch an adj ust ment  i n 
gr ade can be made.   Physi cal l y ver i f y under gr ound ut i l i t y  l ocat i ons,  
i ncl udi ng ut i l i t y  dept h,  by hand di ggi ng usi ng wood or  f i ber gl ass handl ed 
t ool s when any adj acent  const r uct i on wor k i s expect ed t o come wi t hi n one 
met er  of  t he under gr ound syst em.

3. 8. 4   Ut i l i t i es Wi t hi n and Under  Concr et e,  Bi t umi nous Asphal t ,  and Ot her
I mper vi ous Sur f aces

Ut i l i t i es l ocat ed wi t hi n and under  concr et e s l abs or  pi er  st r uct ur es,  
br i dges,  par ki ng ar eas,  and t he l i ke,  ar e ext r emel y di f f i cul t  t o i dent i f y.  
Whenever  Cont r act  wor k i nvol ves chi ppi ng,  saw cut t i ng,  or  cor e dr i l l i ng 
t hr ough concr et e,  bi t umi nous asphal t  or  ot her  i mper vi ous sur f aces,  t he 
exi st i ng ut i l i t y  l ocat i on must  be coor di nat ed wi t h i nst al l at i on ut i l i t y  
depar t ment s i n addi t i on t o l ocat i on and dept h ver i f i cat i on by t he 
Cont r act or .   The Cont r act or  shal l  l ocat e ut i l i t y  dept h by use of  Gr ound 
Penet r at i ng Radar  ( GPR) ,  X- r ay,  bor e scope,  or  ul t r asound pr i or  t o t he 
st ar t  of  demol i t i on and const r uct i on.  Out ages t o i sol at e ut i l i t y  syst ems 
must  be used i n c i r cumst ances wher e ut i l i t i es ar e unabl e t o be posi t i vel y 
i dent i f i ed.   The use of  hi st or i cal  dr awi ngs does not  al l evi at e t he 
Cont r act or  f r om meet i ng t hi s r equi r ement .

3. 8. 5   Muni t i ons and Expl osi ves of  Concer n ( MEC)

Muni t i ons and Expl osi ves of  Concer n ( MEC) :  Unexpl oded Or di nance ( UXO) ,  
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Mat er i al  Pr esent i ng a Pot ent i al  Expl osi ve Hazar d ( MPPEH) ,  Chemi cal  Agent s 
( CA) ,  or  Di scar ded Mi l i t ar y Muni t i ons ( DMM)  on j obsi t es shal l  be t r eat ed 
as ext r emel y danger ous and must  be r epor t ed i mmedi at el y.  Fol l ow t he 3Rs:  
RECOGNI ZE,  RETREAT,  and REPORT.

3. 8. 5. 1   I dent i f i cat i on and Not i f i cat i on

I f  you encount er  or  suspect  you have encount er ed MEC,  t he on- si t e 
super vi sor  shal l  i mmedi at el y suspend al l  oper at i ons put  at  r i sk due t o t he 
suspect ed MEC i dent i f i ed.  STOP WORK,  and DO NOT TOUCH,  mar k t he l ocat i on,  
keep peopl e out  of  t he ar ea,  and r epor t  t o t he Gover nment  Desi gnat ed 
Aut hor i t y.  Pr oj ect  per sonnel  wi l l  wi t hdr aw al ong cl ear ed pat h upwi nd 300 
met er s f r om t he di scover y or  as det er mi ned by emer gency r esponder s.

The on- si t e super vi sor  shal l  cont act  t he i nst al l at i on emer gency ser vi ces 
who wi l l  i nt er n cont act  t he appr opr i at e Expl osi ves Or di nance Di sposal  
( EOD)  uni t .  EOD wi l l  det er mi ne t he t hr eat  and mi t i gat e any i mmedi at e 
expl osi ves hazar d( s) .

Wher e suspect ed MEC ar e encount er ed dur i ng const r uct i on oper at i ons and 
ot her  act i v i t i es,  not i f y t he Cont r act i ng Of f i cer ' s 
Repr esent at i ve/ Cont r act i ng Of f i cer  i mmedi at el y.  I f  no hazar d i s pr esent  or  
poses no danger ,  t he Gover nment  wi l l  di r ect  t he Cont r act or  t o pr oceed 
wi t hout  change af t er  gi ven t he al l  c l ear  f r om t he emer gency r esponder s.  I f  
MEC ar e f ound t he condi t i on or  pr obabi l i t y  of  encount er i ng MEC may al so 
change.  The r esponsi bl e gover nment  aut hor i t y wi l l  conduct  a new 
pr obabi l i t y  assessment ,  t hi s det er mi nat i on wi l l  be used t o pl an t he l evel  
of  suppor t  r equi r ed and det er mi ne f ur t her  r equi r ement s.  Pur suant  t o FAR 
52. 243- 4,  " Changes"  t he Gover nment  may i ssue a modi f i cat i on.

3. 8. 6   Tr ai ni ng

Al l  wor ker s on si t e i nvol ved i n t he ear t hwor k,  i n any manner ,  must  at t end 
a UXO br i ef .   Coor di nat e wi t h Cont r act i ng Of f i cer  f or  schedul i ng of  t hi s 
Br i ef i ng.  Upon compl et i on of  t he br i ef ,  t he wor ker  wi l l  r ecei ve a 
l ami nat ed car d ver i f y i ng t hat  t hey at t ended t he br i ef .  The car d does not  
expi r e and i s val i d f or  al l  USACE const r uct i on cont r act s on Oki nawa,  but  
i s non- t r ansf er r abl e bet ween wor ker s.  The USACE t eam wi l l  hel p coor di nat e 
t he t r ai ni ng and assi st  wi t h pr ocessi ng base access r equest s as needed.  
The br i ef  i s  f r ee of  char ge,  but  t he cont r act or  i s r esponsi bl e f or  al l  
ot her  cost s associ at ed wi t h t r anspor t  t o Camp Fost er ,  l abor ,  and al l  ot her  
cost s r el at ed t o t he t r ai ni ng.   The expect ed dur at i on of  t hi s t r ai ni ng i s 
t wo hour s.

3. 9   EQUI PMENT

3. 9. 1   Use of  Expl osi ves

Expl osi ves must  not  be used or  br ought  t o t he pr oj ect  s i t e wi t hout  pr i or  
wr i t t en appr oval  f r om t he Cont r act i ng Of f i cer .   Such appr oval  does not  
r el i eve t he Cont r act or  of  r esponsi bi l i t y  f or  i nj ur y t o per sons or  f or  
damage t o pr oper t y due t o bl ast i ng oper at i ons.

St or age of  expl osi ves,  when per mi t t ed on Gover nment  pr oper t y,  must  be onl y 
wher e di r ect ed and i n appr oved st or age f aci l i t i es.   These f aci l i t i es must  
be kept  l ocked at  al l  t i mes except  f or  i nspect i on,  del i ver y,  and 
wi t hdr awal  of  expl osi ves.
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3. 10   ELECTRI CAL 

Per f or m el ect r i cal  wor k i n accor dance wi t h EM 385- 1- 1,  Chapt er s 11 and 12.

3. 10. 1   El ect r i cal  Wor k

As descr i bed i n EM 385- 1- 1,  el ect r i cal  wor k i s t o be conduct ed i n a 
de- ener gi zed st at e unl ess t her e i s no al t er nat i ve met hod f or  accompl i shi ng 
t he wor k.   I n t hose cases obt ai n an ener gi zed wor k per mi t  f r om t he 
Cont r act i ng Of f i cer .   The ener gi zed wor k per mi t  appl i cat i on must  be 
accompani ed by t he AHA and a summar y of  why t he equi pment / c i r cui t  needs t o 
be wor ked ener gi zed.   Under gr ound el ect r i cal  spaces must  be cer t i f i ed saf e 
f or  ent r y bef or e ent er i ng t o conduct  wor k.   Cabl es t hat  wi l l  be cut  must  
be posi t i vel y i dent i f i ed and de- ener gi zed pr i or  t o per f or mi ng each cut .   
At t ach t empor ar y gr ounds i n accor dance wi t h ASTM F855 and I EEE 1048.   
Per f or m al l  hi gh vol t age cabl e cut t i ng r emot el y usi ng hydr aul i c cut t i ng 
t ool .   When r acki ng i n or  l i ve swi t chi ng of  c i r cui t  br eaker s,  no 
addi t i onal  per son ot her  t han t he swi t ch oper at or  i s al l owed i n t he space 
dur i ng t he act ual  oper at i on.   Pl an so t hat  wor k near  ener gi zed par t s i s 
mi ni mi zed t o t he f ul l est  ext ent  possi bl e.   Use of  el ect r i cal  out ages cl ear  
of  any ener gi zed el ect r i cal  sour ces i s t he pr ef er r ed met hod.

When wor ki ng i n ener gi zed subst at i ons,  onl y qual i f i ed el ect r i cal  wor ker s 
ar e per mi t t ed t o ent er .   When wor k r equi r es wor k near  ener gi zed ci r cui t s 
as def i ned by NFPA 70,  hi gh vol t age per sonnel  must  use per sonal  pr ot ect i ve 
equi pment  t hat  i ncl udes,  as a mi ni mum,  el ect r i cal  har d hat ,  saf et y 
f oot wear ,  i nsul at i ng gl oves and el ect r i cal  ar c f l ash pr ot ect i on f or  
per sonnel  as r equi r ed by NFPA 70E.   I nsul at i ng bl anket s,  hear i ng 
pr ot ect i on,  and swi t chi ng sui t s may al so be r equi r ed,  dependi ng on t he 
speci f i c  j ob and as del i neat ed i n t he Cont r act or ' s AHA.   Ensur e t hat  each 
empl oyee i s f ami l i ar  wi t h and compl i es wi t h t hese pr ocedur es and 
29 CFR 1910and 29 CFR 1926.

3. 10. 1. 1   Ener gi zed El ect r i cal  Wor k Per mi t  ( EEWP)

Al l  equi pment  and ci r cui t s must  be pl aced i nt o an Est abl i shi ng an 
El ect r i cal l y Saf e Wor ki ng Condi t i on ( ESWC)  must  be de- ener gi zed bef or e 
wor k i s st ar t ed unl ess ener gi zed wor k can be j ust i f i ed.   A QP must  
compl et e and ver i f y t he f ol l owi ng t o est abl i sh el ect r i cal l y saf e wor ki ng 
condi t i on i n accor dance wi t h EM 385- 1- 1,  par agr aph 11- 8. d unl ess t he wor k 
meet s t he EEWP exempt i on l ocat ed under  EM 385- 1- 1,  par agr aph 11- 8. e( 5)  or  
t he host  empl oyer  or  syst em owner  can show t hat  t her e ar e addi t i onal  
hazar ds or  an i ncr eased r i sk f r om de- ener gi z i ng.

Hazar dous Ener gy:   Any ener gy i ncl udi ng but  not  l i mi t ed t o mechani cal  ( f or  
exampl e,  power  t r ansmi ssi on appar at us,  count er bal ances,  spr i ngs,  pr essur e,  
gr avi t y) ,  pneumat i c,  hydr aul i c,  el ect r i cal ,  st or ed el ect r i cal  ener gy 
exi st s such as Uni nt er r upt ed Power  Syst ems ( UPS) ,  chemi cal ,  nucl ear ,  and 
t her mal  ( f or  exampl e,  hi gh or  l ow t emper at ur e)  ener gi es,  whi ch coul d cause 
i nj ur y t o empl oyees.

Once i t  has been det er mi ned t hat  equi pment  must  be wor ked on i n an 
ener gi zed condi t i on,  an EEWP must  be submi t t ed t o t he USACE super vi sor / KO 
or  COR and AHJ f or  accept ance.   Do not  per f or m ener gi zed wor k wi t hout  
pr i or  aut hor i zat i on.   Al l  per mi t s must  be pr epar ed,  s i gned,  and aut hor i zed 
i n advance of  per f or mi ng any el ect r i cal  wor k.   A non- mandat or y ENG For m 
6277 ( Ener gi zed El ect r i cal  Wor k Per mi t )  i s  pr ovi ded i n EM 385- 1- 1,  Chapt er  
11- 10.
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3. 10. 2   Qual i f i cat i ons

El ect r i cal  wor k must  be per f or med by QP wi t h ver i f i abl e cr edent i al s who 
ar e f ami l i ar  wi t h appl i cabl e code r equi r ement s.   Ver i f i abl e cr edent i al s 
consi st  of  St at e,  Nat i onal  and Local  Cer t i f i cat i ons or  Li censes t hat  a 
Mast er  or  Jour neyman El ect r i c i an may hol d,  dependi ng on wor k bei ng 
per f or med,  and must  be i dent i f i ed i n t he appr opr i at e AHA.   
Jour neyman/ Appr ent i ce r at i o must  be i n accor dance wi t h Host  Nat i on 
r equi r ement s appl i cabl e t o wher e wor k i s bei ng per f or med.

3. 10. 3   Ar c Fl ash

Conduct  a hazar d anal ysi s/ ar c f l ash hazar d anal ysi s whenever  wor k on or  
near  ener gi zed par t s gr eat er  t han 50 vol t s i s necessar y,  i n accor dance 
wi t h NFPA 70E.

Al l  per sonnel  ent er i ng t he i dent i f i ed ar c f l ash pr ot ect i on boundar y must  
be QPs and pr oper l y t r ai ned i n NFPA 70E r equi r ement s and pr ocedur es.   
Unl ess per mi t t ed by NFPA 70E,  no Unqual i f i ed Per son i s per mi t t ed t o 
appr oach near er  t han t he Li mi t ed Appr oach Boundar y of  ener gi zed conduct or s 
and ci r cui t  par t s.   Tr ai ni ng must  be admi ni st er ed by an el ect r i cal l y 
qual i f i ed sour ce and document ed.

3. 10. 4   Gr oundi ng

Gr ound el ect r i cal  c i r cui t s,  equi pment  and encl osur es i n accor dance wi t h 
NFPA 70 and I EEE C2 t o pr ovi de a per manent ,  cont i nuous and ef f ect i ve pat h 
t o gr ound unl ess ot her wi se not ed by EM 385- 1- 1.

3. 10. 5   Test i ng

Tempor ar y el ect r i cal  di st r i but i on syst ems and devi ces must  be i nspect ed,  
t est ed and f ound accept abl e f or  Gr ound- Faul t  Ci r cui t  I nt er r upt er  ( GFCI )  
pr ot ect i on,  pol ar i t y,  gr ound cont i nui t y,  and gr ound r esi st ance bef or e 
i ni t i al  use,  bef or e use af t er  modi f i cat i on and at  l east  mont hl y.   Mont hl y 
i nspect i ons and t est s must  be mai nt ai ned f or  each t empor ar y el ect r i cal  
di st r i but i on syst em,  and si gned by t he el ect r i cal  CP or  QP.

        - -  End of  Sect i on - -
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SECTI ON 01 42 00

SOURCES FOR REFERENCE PUBLI CATI ONS
02/ 19

PART 1   GENERAL

1. 1   REFERENCES

Var i ous publ i cat i ons ar e r ef er enced i n ot her  sect i ons of  t he 
speci f i cat i ons t o est abl i sh r equi r ement s f or  t he wor k.   These r ef er ences 
ar e i dent i f i ed i n each sect i on by document  number ,  dat e and t i t l e.   The 
document  number  used i n t he c i t at i on i s t he number  assi gned by t he 
st andar ds pr oduci ng or gani zat i on ( e. g. ,  ASTM B564 St andar d Speci f i cat i on 
f or  Ni ckel  Al l oy For gi ngs) .   However ,  when t he st andar ds pr oduci ng 
or gani zat i on has not  assi gned a number  t o a document ,  an i dent i f y i ng 
number  has been assi gned f or  r ef er ence pur poses.

1. 2   ORDERI NG I NFORMATI ON

The addr esses of  t he st andar ds publ i shi ng or gani zat i ons whose document s 
ar e r ef er enced i n ot her  sect i ons of  t hese speci f i cat i ons ar e l i s t ed bel ow,  
and i f  t he sour ce of  t he publ i cat i ons i s di f f er ent  f r om t he addr ess of  t he 
sponsor i ng or gani zat i on,  t hat  i nf or mat i on i s al so pr ovi ded.

AACE I NTERNATI ONAL ( AACE)
1265 Suncr est  Towne Cent r e Dr i ve
Mor gant own,  WV 26505- 1876 USA
Ph:    304- 296- 8444
Fax:   304- 291- 5728
I nt er net :   ht t ps: / / web. aacei . or g/

AI R BARRI ER ASSOCI ATI ON OF AMERI CA ( ABAA)
1600 Bost on- Pr ovi dence Hwy
Wal pol e,  MA 02081
Ph:    1- 866- 956- 5888
Fax:   1- 866- 956- 5819
I nt er net :   ht t ps: / / www. ai r bar r i er . or g/

AI R MOVEMENT AND CONTROL ASSOCI ATI ON I NTERNATI ONAL,  I NC.  ( AMCA)
30 West  Uni ver si t y Dr i ve
Ar l i ngt on Hei ght s,  I L 60004 U. S. A.
Ph:    +1 847- 394- 0150
E- mai l :   communi cat i ons@amca. or g
I nt er net :   ht t ps: / / www. amca. or g/

ALUMI NUM ASSOCI ATI ON ( AA)
1400 Cr yst al  Dr i ve
Sui t e 430
Ar l i ngt on,  VA  22202
Ph:    703- 358- 2960
E- Mai l :   i nf o@al umi num. or g
I nt er net :   ht t ps: / / www. al umi num. or g/

AMERI CAN ARCHI TECTURAL MANUFACTURERS ASSOCI ATI ON ( AAMA)
1900 E Gol f  Rd,  Sui t e 1250
Schaumbur g,  I L  60173
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Ph:    847- 303- 5664
E- mai l :  cust omer ser vi ce@aamanet . or g
I nt er net :   ht t ps: / / aamanet . or g/

AMERI CAN ASSOCI ATI ON OF RADON SCI ENTI STS AND TECHNOLOGI STS ( AARST)
475 Sout h Chur ch St r eet  -  Sui t e 600
Hender sonvi l l e,  NC  28792
Ph:    800- 269- 4174
Fax:   828- 214- 6299
E- mai l :  i nf o@aar st . or g
I nt er net :   ht t p: / / aar st - nr pp. com/ wp/

AMERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI CI ALS 
( AASHTO)
444 Nor t h Capi t al  St r eet ,  NW,  Sui t e 249
Washi ngt on,  DC  20001
Ph:    202- 624- 5800
Fax:   202- 624- 5806
E- Mai l :  i nf o@aasht o. or g
I nt er net :   ht t ps: / / www. t r anspor t at i on. or g/

AMERI CAN CONCRETE I NSTI TUTE ( ACI )
ACI  Wor l d Headquar t er s
38800 Count r y Cl ub Dr i ve
Far mi ngt on Hi l l s ,  MI
48331- 3439 USA
Ph:    248- 848- 3800
I nt er net :   ht t ps: / / www. concr et e. or g/

AMERI CAN FOREST FOUNDATI ON ( AFF)
Amer i can Tr ee Far m Syst em
2000 M St r eet ,  NW,  Sui t e 550
Washi ngt on,  DC  20036
Ph:   202- 765- 3660
Fax:  202- 827- 7924
Emai l :  i nf o@f or est f oundat i on. or g
I nt er net :   ht t ps: / / www. t r eef ar msyst em. or g

AMERI CAN HARDBOARD ASSOCI ATI ON ( AHA)
1210 West  Nor t hwest  Hi ghway
Pal at i ne,   I L 60067
Ph:    847- 934- 8800
Fax:   847- 934- 8803
E- mai l :   aha@har dboar d. or g
I nt er net :   ht t p: / / domensi no. com/ AHA/

AMERI CAN I NSTI TUTE OF STEEL CONSTRUCTI ON ( AI SC)
130 East  Randol ph,  Sui t e 2000
Chi cago,  I L  60601
Ph:    312- 670- 5444
Fax:   312- 670- 5403
St eel  Sol ut i ons Cent er :   866- 275- 2472
E- mai l :   sol ut i ons@ai sc. or g
I nt er net :   ht t ps: / / www. ai sc. or g/

AMERI CAN I NSTI TUTE OF TI MBER CONSTRUCTI ON ( AI TC)
7012 Sout h Rever e Par kway,  Sui t e 140
Cent enni al ,  CO  80112
Ph:    503- 639- 0651
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Fax:   503- 684- 8928
E- mai l :   mschoen@wcl i b. or g
I nt er net :   ht t p: / / www. ai t c- gl ul am. or g

AMERI CAN I RON AND STEEL I NSTI TUTE ( AI SI )
25 Massachuset t s Avenue,  NW Sui t e 800
Washi ngt on,  DC 20001
Ph:    202- 452- 7100
I nt er net :   ht t ps: / / www. st eel . or g/

AMERI CAN LUMBER STANDARDS COMMI TTEE ( ALSC)
7470 New Technol ogy Way,  Sui t e F
Fr eder i ck,  MD  21703
Ph:    301- 972- 1700
Fax:   301- 540- 8004
E- mai l :   al sc@al sc. or g
I nt er net :    ht t p: / / www. al sc. or g

AMERI CAN NATI ONAL STANDARDS I NSTI TUTE ( ANSI )
1899 L St r eet ,  NW, 11t h Fl oor
Washi ngt on,  DC  20036
Ph:    202- 293- 8020
Fax:   202- 293- 9287
E- mai l :   st or emanager @ansi . or g
I nt er net :   ht t ps: / / www. ansi . or g/

AMERI CAN PETROLEUM I NSTI TUTE ( API )
1220 L St r eet ,  NW
Washi ngt on,  DC  20005- 4070
Ph:    202- 682- 8000
I nt er net :   ht t ps: / / www. api . or g/

AMERI CAN RAI LWAY ENGI NEERI NG AND MAI NTENANCE- OF- WAY ASSOCI ATI ON 
( AREMA)
4501 For bes Bl vd. ,  Sui t e 130
Lanham,  MD  20706
Ph:    301- 459- 3200
E- mai l :   i nf o@ar ema. or g
I nt er net :   ht t ps: / / www. ar ema. or g

AMERI CAN SOCI ETY FOR NONDESTRUCTI VE TESTI NG ( ASNT)
P. O.  Box 28518
1711 Ar l i ngat e Lane
Col umbus,  OH  43228- 0518
Ph:    800- 222- 2768 or  614- 274- 6003
Fax:   614- 274- 6899
E- mai l :   t j ones@asnt . or g
I nt er net :   ht t ps: / / www. asnt . or g/

AMERI CAN SOCI ETY OF CI VI L ENGI NEERS ( ASCE)
1801 Al exander  Bel l  Dr i ve
Rest on,  VA  20191
Ph:    800- 548- 2723;  703- 295- 6300
I nt er net :   ht t ps: / / www. asce. or g/

AMERI CAN SOCI ETY OF HEATI NG,  REFRI GERATI NG AND AI R- CONDI TI ONI NG 
ENGI NEERS ( ASHRAE)
1791 Tul l i e Ci r c l e,  NE
At l ant a,  GA  30329
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Ph:    404- 636- 8400 or  800- 527- 4723
Fax:   404- 321- 5478
E- mai l :   ashr ae@ashr ae. or g
I nt er net :   ht t ps: / / www. ashr ae. or g/

AMERI CAN SOCI ETY OF MECHANI CAL ENGI NEERS ( ASME)
Two Par k Avenue
New Yor k,  NY  10016- 5990
Ph:    800- 843- 2763
Fax:   973- 882- 1717
E- mai l :   cust omer car e@asme. or g
I nt er net :   ht t ps: / / www. asme. or g/

AMERI CAN SOCI ETY OF SAFETY PROFESSI ONALS ( ASSP)
520 N.  Nor t hwest  Hi ghway
Par k Ri dge,  I L 60068
Ph:   847- 699- 2929
E- mai l :   cust omer ser vi ce@assp. or g
I nt er net :   ht t ps: / / www. assp. or g/

AMERI CAN SOCI ETY OF SANI TARY ENGI NEERI NG ( ASSE)
18927 Hi ckor y Cr eek Dr i ve,  Sui t e 220
Mokena,  I L  60448
Ph:    708- 995- 3019
Fax:   708- 479- 6139
I nt er net :  ht t p: / / www. asse- pl umbi ng. or g

AMERI CAN WATER WORKS ASSOCI ATI ON ( AWWA)
6666 W.  Qui ncy Avenue
Denver ,  CO  80235 USA
Ph:   303- 794- 7711 or  800- 926- 7337
Fax:   303- 347- 0804
I nt er net :   ht t ps: / / www. awwa. or g/

AMERI CAN WELDI NG SOCI ETY ( AWS)
8669 NW 36 St r eet ,  #130
Mi ami ,  FL  33166- 6672
Ph:    800- 443- 9353
I nt er net :   ht t ps: / / www. aws. or g/

AMERI CAN WOOD COUNCI L ( AWC)
222 Cat oct i n Ci r c l e SE,  Sui t e 201
Leesbur g,  VA  20175
Ph:    800- 890- 7732
Fax:   412- 741- 0609
E- mai l :   publ i cat i ons@awc. or g
I nt er net :   ht t ps: / / www. awc. or g/

AMERI CAN WOOD PROTECTI ON ASSOCI ATI ON ( AWPA)
P. O.  Box 361784
Bi r mi ngham,  AL  35236- 1784
Ph:    205- 733- 4077
Fax:   205- 733- 4075
I nt er net :  ht t p: / / www. awpa. com

APA -  THE ENGI NEERED WOOD ASSOCI ATI ON ( APA)
7011 Sout h 19t h St .
Tacoma,  WA  98466- 5333
Ph:    253- 565- 6600
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Fax:   253- 565- 7265
I nt er net :   ht t ps: / / www. apawood. or g/

ARCHI TECTURAL I NSTI TUTE OF JAPAN ( AI J)
26- 20 Shi ba 5- chome
Mi nat o- ku,  Tokyo  108- 8414
PH:    +81- 3- 3456- 2051
E- mai l :   i nf o@ai j . or . j p
I nt er net :   ht t ps: / / www. ai j . or . j p/ ai j home. ht m

ASSOCI ATED AI R BALANCE COUNCI L ( AABC)
1220 19t h St  NW,  Sui t e 410
Washi ngt on,  DC  20036
Ph:    202- 737- 0202
Fax:   202- 315- 0285
E- mai l :   i nf o@aabc. com
I nt er net :   ht t ps: / / www. aabc. com/

ASSOCI ATI ON FOR MATERI ALS PROTECTI ON AND PERFORMANCE ( AMPP)
800 Tr umbul l  Dr i ve
Pi t t sbur gh,  PA 15205
Ph ( US) :   +1- 877- 281- 7772
Ph ( I nt er nat i onal ) :   +1- 412- 281- 2331
I nt er net :   ht t ps: / / www. ampp. or g/ home

ASSOCI ATI ON OF DI VI NG CONTRACTORS I NTERNATI ONAL ( ADCI )
5206 Cypr ess Cr eek Par kway St e.  202
Houst on,  TX 77069
Ph:    281- 891- 8388 or  281- 893- 6438
Fax:   281- 893- 5118
I nt er net :   ht t ps: / / www. adc- i nt . or g/

ASTM I NTERNATI ONAL ( ASTM)
100 Bar r  Har bor  Dr i ve,  P. O.  Box C700
West  Conshohocken,  PA  19428- 2959
Ph:    610- 832- 9500
Fax:   610- 832- 9555
E- mai l :   ser vi ce@ast m. or g
I nt er net :   ht t ps: / / www. ast m. or g/

BUI LDERS HARDWARE MANUFACTURERS ASSOCI ATI ON ( BHMA)
529 14t h St r eet  NW Sui t e 1280
Washi ngt on,  DC 20045
Ph:   212- 297- 2122
Fax:  212- 370- 9047
I nt er net :   ht t ps: / / www. bui l der shar dwar e. com/

CALI FORNI A AI R RESOURCES BOARD ( CARB)
1001 I  St r eet
Sacr ament o,  CA  95814
Ph:    800- 242- 4450
Emai l :   hel pl i ne@ar b. ca. gov
I nt er net :  ht t ps: / / ww2. ar b. ca. gov/

CALI FORNI A DEPARTMENT OF PUBLI C HEALTH ( CDPH)
PO Box 997377,  MS 0500
Sacr ament o,  CA  95899- 7377
Ph:    916- 558- 1784
I nt er net :   ht t ps: / / www. cdph. ca. gov/
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COMPOSI TE PANEL ASSOCI ATI ON ( CPA)
19465 Deer f i el d Avenue,  Sui t e 306
Leesbur g,  VA  20176
Ph:    703- 724- 1128
Fax:   703- 724- 1588
I nt er net :   ht t ps: / / www. composi t epanel . or g/

COMPRESSED GAS ASSOCI ATI ON ( CGA)
14501 Geor ge Car t er  Way,  Sui t e 103
Chant i l l y ,  VA  20151- 1788
Ph:    703- 788- 2700
Fax:   703- 961- 1831
E- mai l :   cga@cganet . com
I nt er net :   ht t ps: / / www. cganet . com/

COUNCI L ON ENVI RONMENTAL QUALI TY ( CEQ)  ( WHI TE HOUSE)
722 Jackson Pl ace
Washi ngt on DC  20506
I nt er net :   ht t ps: / / www. whi t ehouse. gov/ admi ni st r at i on/ eop/ ceq

CRANE MANUFACTURERS ASSOCI ATI ON OF AMERI CA ( CMAA)
8720 Red Oak Boul evar d,  Sui t e 201
Char l ot t e,  NC  28217- 3992
Ph:   704- 676- 1190
Fax:   704- 676- 1199
I nt er net :   ht t p: / / www. mhi . or g/ cmaa

CSA GROUP ( CSA)
178 Rexdal e Bl vd.
Tor ont o,  ON,  Canada M9W 1R3
Ph:    416- 747- 4044
Fax:   416- 747- 2510
E- mai l :   member @csagr oup. or g
I nt er net :   ht t ps: / / www. csagr oup. or g/

EUROPEAN COMMI TTEE FOR STANDARDI ZATI ON ( CEN/ CENELEC)
CEN- CENELEC Management  Cent r e
Rue de l a Sci ence 23
B -  1040 Br ussel s,  Bel gi um
Ph:   32- 2- 550- 08- 11
Fax:  32- 2- 550- 08- 19
I nt er net :   ht t ps: / / www. cencenel ec. eu/

ELECTRI CAL SAFETY I NSPECTI ON ASSOCI ATI ONS
Shi nt or anomon Ji t sugyokai kan 9F
1- 1- 21 Tor anomon
Mi nat o- ku,  Tokyo  105- 0011,  JAPAN 
E- mai l :   i nf o@denki - hoan. or g
I nt er net :   ht t ps: / / denki hoan. or g/ en/

FEDERAL EMERGENCY MANAGEMENT AGENCY ( FEMA)
615 Chest nut  St r eet
One I ndependence Mal l ,  Si xt h Fl oor
Phi l adel phi a,  PA  19106- 4404
Ph:    215- 931- 5597
E- mai l :   f emar 3newsdesk@f ema. dhs. gov
I nt er net :   ht t ps: / / www. f ema. gov/
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FM GLOBAL ( FM)
270 Cent r al  Avenue
Johnst on,  RI   02919- 4949
Ph:    401- 275- 3000
Fax:   401- 275- 3029
I nt er net :   ht t ps: / / www. f mgl obal . com/

FOREST STEWARDSHI P COUNCI L ( FSC)
708 Fi r st  St r eet  Nor t h,  Sui t e 235
Mi nneapol i s,  MN  55401
Ph:    612- 353- 4511
E- mai l :  i nf o@us. f cs. or g
I nt er net :   ht t ps: / / us. f sc. or g/

FOUNDATI ON FOR CROSS- CONNECTI ON CONTROL AND HYDRAULI C RESEARCH 
( FCCCHR)
USC Foundat i on Of f i ce
Resear ch Annex 219
Los Angel es,  CA  90089- 7700
Ph:    866- 545- 6340
Fax:   213- 740- 8399
E- mai l :   f ccchr @usc. edu
I nt er net :   ht t ps: / / f ccchr . usc. edu/

GREEN BUSI NESS CERTI FI CATI ON I NC.  ( GBCI )
Washi ngt on,  D. C.
Ph:   1- 800- 795- 1747
I nt er net :   ht t ps: / / www. gbci . or g

GREEN BUI LDI NG I NI TI ATI VE ( GBI )
7805 SW 40t h Ave.   #80010
Por t l and,  Or egon  97219
Ph:   503- 274- 0448
Emai l :  i nf o@t hegbi . or g
I nt er net :   ht t ps: / / www. t hegbi . or g/

GREEN SEAL ( GS)
1001 Connect i cut  Avenue,  NW
Sui t e 827
Washi ngt on,   DC 20036- 5525
Ph:    202- 872- 6400
Fax:   202- 872- 4324
E- mai l :   gr eenseal @gr eenseal . or g
I nt er net :   ht t ps: / / www. gr eenseal . or g/

GREEN CI RCULATI ON CERTI FI CATI ON COUNCI L ( SGEC/ PEFC JAPAN)
4F Nagat acho Bui l di ng
2- 4- 3 Nagat acho,  Chi yoda- ku
Tokyo,  100- 0014,  JAPAN
I nt er net :   ht t ps: / / sgec- pef cj . j p/

GYPSUM ASSOCI ATI ON ( GA)
962 Wayne Ave. ,  Sui t e 620
Si l ver  Spr i ng,  MD  20910
Ph:    301- 277- 8686
Fax:   301- 277- 8747
E- mai l :  i nf o@gypsum. or g
I nt er net :   ht t ps: / / www. gypsum. or g/
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GYPSUM BOARD ASSOCI ATI ON OF JAPAN
5t h f l oor ,  Yoshi no Gypsum Tor anomon Bui l di ng
2- 13- 10 Ni shi - Shi nbashi
Mi nat o- ku,  Tokyo 105- 0003,  JAPAN
I nt er net :   ht t ps: / / www. gypsumboar d- a. or . j p/

HARDWOOD PLYWOOD AND VENEER ASSOCI ATI ON ( HPVA)
Decor at i ve Har dwoods Associ at i on
42777 Tr ade West  Dr .
St er l i ng,  VA  20166
Ph:    703- 435- 2900
Fax:   703- 435- 2537
E- mai l :   Resour ces@decor at i vehar dwoods. or g
I nt er net :   ht t ps: / / www. decor at i vehar dwoods. or g/

I CC EVALUATI ON SERVI CE,  I NC.  ( I CC- ES)
3060 Sat ur n St r eet ,  Sui t e 100
Br ea,  CA  92821
Ph:    800- 423- 6587
Fax:   562- 695- 4694
E- mai l :  es@i cc- es. or g
I nt er net :   ht t ps: / / i cc- es. or g/

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENGI NEERS ( I EEE)
445 and 501 Hoes Lane
Pi scat away,  NJ  08854- 4141
Ph:    732- 981- 0060 or  800- 701- 4333
Fax:   732- 981- 9667
E- mai l :  onl i nesuppor t @i eee. or g
I nt er net :   ht t ps: / / www. i eee. or g/

I NTELLI GENCE COMMUNI TY STANDARD ( I CS)
Homel and Secur i t y Di gi t al  Li br ar y
Ph:    831- 272- 2437
E- mai l :   hsdl @nps. edu
I nt er net :   ht t ps: / / www. hsdl . or g/ c/

I NTERNATI ONAL CODE COUNCI L ( I CC)
500 New Jer sey Avenue,  NW 
6t h Fl oor ,  Washi ngt on,  DC  20001
Ph:    800- 786- 4452 or  888- 422- 7233
Fax:   202- 783- 2348
E- mai l :   or der @i ccsaf e. or g
I nt er net :   ht t ps: / / www. i ccsaf e. or g/

NATI ONAL ELEVATOR I NDUSTRY,  I NC.  ( NEI I )
5537 SW Ur i sh Road
Topeka,  KS 66610
Ph:    703- 589- 9985
E- Mai l :  i nf o@nei i . or g
I nt er net :   ht t ps: / / nat i onal el evat or i ndust r y. or g/

I NTERNATI ONAL ELECTRI CAL TESTI NG ASSOCI ATI ON ( NETA)
3050 Ol d Cent r e Ave.  Sui t e 101
Por t age,  MI   49024
Ph:    269- 488- 6382
Fax:   269- 488- 6383
I nt er net :   ht t ps: / / www. net awor l d. or g/
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I NTERNATI ONAL CAST POLYMER ASSOCI ATI ON ( I CPA)
12195 Hi ghway 92 Sui t e 114 #176
Woodst ock,  GA 30188
Ph:   470- 219- 8139
I nt er net :   ht t ps: / / t hei cpa. com/

I NTERNATI ONAL ELECTROTECHNI CAL COMMI SSI ON ( I EC)
3,  r ue de Var embe,  1st  f l oor
P. O.  Box 131
CH- 1211  Geneva 20,  Swi t zer l and
Ph:    41- 22- 919- 02- 11
Fax:   41- 22- 919- 03- 00
E- mai l :   i nf o@i ec. ch
I nt er net :   ht t ps: / / www. i ec. ch/

I NTERNATI ONAL NAVI GATI ON ASSOCI ATI ON ( PI ANC)
Gener al  Secr et ar i at
Bl vd.  du Roi  Al ber t  I I
20 -  Boi t e 3 
B- 1000 Br ussel s
Bel gi um
Ph:    +32 2 553 71 61
E- mai l :   i nf o@pi anc. or g
I nt er net :   ht t ps: / / www. pi anc. or g/

I NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON ( I SO)
I SO Cent r al  Secr et ar i at
BI BC I I
Chemi n de Bl andonnet  8
CP 401 -  1214 Ver ni er ,  Geneva
Swi t zer l and
Ph:    41- 22- 749- 01- 11
E- mai l :   cent r al @i so. ch
I nt er net :   ht t ps: / / www. i so. or g

I NTERNATI ONAL SAFETY EQUI PMENT ASSOCI ATI ON ( I SEA)
1901 Nor t h Moor e St r eet
Ar l i ngt on,  VA  22209- 1762
Ph:    703- 525- 1695
Fax:   703- 528- 2148
I nt er net :   ht t ps: / / saf et yequi pment . or g/

JAPAN ADHESI VE I NDUSTRY ASSOCI ATI ON ( JAI A)
2nd Fl . ,  Mar ui shi  Bl dg.
10- 4 Kaj i cho 1- Chome
Chi yoda- ku,  Tokyo 101- 0044,  JAPAN
Ph:   +81- 3- 3251- 3360
I nt er net :   ht t ps: / / www. j ai a. gr . j p/

JAPAN ROAD ASSOCI ATI ON ( JARA)
( Shoyu Kai kan)  3- 3- 1
Kasumi gaseki ,  Chi yoda- ku,  Tokyo  100- 8955,  JAPAN
Ph:  +81 ( 0)  3- 3581- 2211  
E- mai l :   i nf o@r oad. or . j p
I nt er net :   ht t ps: / / www. r oad. or . j p/

JAPAN POWER CABLE ACCESSORI ES ASSOCI ATI ON ( JCAA)
2- 20- 6 Ni honbashi  Hama- cho
Chuo- ku Tokyo 103- 0007,   JAPAN
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Ph:    +81- 3- 3808- 0750
E- mai l :   j caasecr @ppp. st ar - net . or . j p
I nt er net :   ht t ps: / / www. j pcaa. or . j p/ i ndex. ht ml

THE JAPANESE ELECTRI C WI RE & CABLE MAKERS'  ASSOCI ATI ON ( JCMA)
Konwa Bui l di ng
2F,  1- 12- 22 Tsuki j i
Chuo- ku,  Tokyo  104- 0045,  JAPAN
I nt er net :   ht t ps: / / www. j cma2. j p/ i ndex. ht ml

JAPAN CAST I RON COVER & WASTE FI TTI NG ASSOCI ATI ON ( JCW)
1- 5- 14 Kawaguchi
Kawaguchi ,  Sai t ama 332- 0015,  JAPAN
Ph:    048- 226- 3320

JAPAN DUCTI LE I RON PI PE ASSOCI ATI ON ( JDPA)
4- chome- 8- 9 Kudanmi nami
Chi yoda- ku,  Tokyo 102- 0074,  JAPAN
Ph:    81- 3- 3264- 6655
I nt er net :   ht t ps: / / www. j dpa. gr . j p/

JAPANESE ELECTROTECHNI CAL COMMI TTEE ( JEC)
Homat  Hor i zon Bl dg. 8FL,  6- 2 Gobancho
Chi yoda- ku,  Tokyo  102- 0076,  JAPAN
E- mai l :   i ec@i ee. or . j p
I nt er net :   ht t ps: / / www. i ee. j p/

THE JAPAN ELECTRI CAL MANUFACTURERS'  ASSOCI ATI ON ( JEMA)
17- 4,  I chi ban- cho
Chi yoda- ku,  Tokyo  102- 0082,  JAPAN
Ph:    +81- 3- 3556- 5881
I nt er net :   ht t ps: / / www. j ema- net . or . j p/

JAPAN LI GHTI NG MANUFACTURERS ASSOCI ATI ON ( JLMA)
11- 4,  Tai t o 4- chome
Tai t o- ku,  Tokyo 110- 0016,  JAPAN
Ph:    +81- 3- 6803- 0501
I nt er net :   ht t ps: / / www. j l ma. or . j p/ i ndex. ht m

JAPAN PI PE FI TTI NGS ASSOCI ATI ON ( JPFA)
Sai t o Bui l di ng 8F,  3- 14- 6 Kyobashi
Chuo- ku,  Tokyo  104- 0031
Ph:   03- 3564- 2035
I nt er net :    ht t p: / / www. t sugi t e. j p/  

JAPAN SEWAGE WORKS ASSOCI ATI ON ( JSWA)
Uchi kanda Sui sui  Bui l di ng
2- 10- 12 Uchi kanda
Chi yodaku,  Tokyo  101- 0047,  JAPAN
Ph:    81- 3- 6206- 0289
I nt er net :   ht t ps: / / www. j swa. j p/

JAPAN VALVE MANUFACTURERS'  ASSOCI ATI ON ( JVMA)
5t h Fl oor ,  Ki kai - Shi nko Bl dg.
3- 5- 8,  Shi ba- Koen,  Mi nat o- Ku
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Tokyo 105- 0011,  JAPAN
Ph:   +81- 3- 3434- 1811
E- mai l :   i nf o@j - val ve. or . j p
I nt er net :   ht t ps: / / j - val ve. or . j p/

JAPAN WATER WORKS ASSOCI ATI ON ( JWWA)
4- chome- 8- 9 Kudanmi nami
Chi yoda- ku,  Tokyo  102- 0074,  JAPAN
Ph:    +81- 3- 3264- 2307
I nt er net :   ht t p: / / www. j wwa. or . j p/

JAPANESE GEOTECHNI CAL SOCI ETY ( JGS)
4- 38- 2 Sengoku
Bunkyo- ku,  Tokyo  112- 0011,  JAPAN
Emai l :   j gs@j i ban. or . j p
I nt er net :   ht t ps: / / www. j i ban. or . j p/ e/

JAPANESE I NDUSTRI AL STANDARDS COMMI TTEE ( JI SC)
1- 3- 1 Kasumi gaseki
Chi yoda- ku,  Tokyo 100- 8901,  JAPAN
E- mai l :   bzl - j i sc@met i . go. j p
I nt er net :   ht t ps: / / www. j i sc. go. j p/

THE JAPAN REFRI GERATI ON AND AI R CONDI TI ONI NG I NDUSTRY ASSOCI ATI ON 
( JRAI A)
Ki kai  Shi nko Bl dg.  201
5- 8,  Shi bakoen 3- chome
Mi nat o- ku,  Tokyo 105- 0011,  JAPAN
Ph:    +81- 3- 3432- 1671
I nt er net :   ht t ps: / / www. j r ai a. or . j p/ engl i sh/

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)
c/ o MI TA MT Bl dg. ,  3- 13- 12 Mi t a
Mi nat o- ku,  Tokyo 108- 0073,  JAPAN
Fax:   81- 3- 4231- 8650
E- mai l :   po@j sa. or . j p
I nt er net :   ht t ps: / / www. j sa. or . j p/ en/

JAPANESE SOCI ETY OF STEEL CONSTRUCTI ON ( JSS)
3 Chome- 15- 8 Ni honbashi
Chuo Ci t y,  Tokyo 103- 0027,  JAPAN
Ph:    0335162151
I nt er net :   ht t p: / / www. j ssc. or . j p/

THE JAPAN WELDI NG ENGI NEERI NG SOCI ETY ( JWES)
4 Chome- 20 Kanda Sakumacho
Chi yoda- ku,  Tokyo  101- 0025,  JAPAN
I nt er net :   ht t ps: / / www. j wes. or . j p/

  MI NI STRY OF AGRI CULTURE,  FORESTRY AND FI SHERI ES ( MAFF)
1- 2- 1 Kasumi gaseki
Chi yoda- ku,  Tokyo  100- 8950,  JAPAN
Ph:    03- 3502- 8111
I nt er net :   ht t ps: / / www. maf f . go. j p/

METAL FRAMI NG MANUFACTURERS ASSOCI ATI ON ( MFMA)
330 N.  Wabash Avenue
Chi cago,  I L  60611
Ph:    312- 644- 6610
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E- mai l :   MFMAst at s@smi t hbuckl i n. com
I nt er net :   ht t p: / / www. met al f r ami ngmf g. or g/

  MI NI STRY OF HEALTH,  LABOUR AND WELFARE,  GOVERNMENT OF JAPAN ( MHLW)
1- 2- 2 Kasumi gaseki  
Chi yoda- ku Tokyo,  100- 8916,  JAPAN
Ph:    03- 5253- 1111
E- mai l :   www- admi n@mhl w. go. j p
I nt er net :   ht t ps: / / www. mhl w. go. j p/ i ndex. ht ml

MI NI STRY OF LAND,  I NFRASTRUCTURE,  TRANSPORT AND TOURI SM ( MLI T)  
2- 1- 3 Kasumi gaseki
Chi yoda- ku,  Tokyo  100- 8918
Ph:    +81- 3- 5253- 8111
I nt er net :  ht t ps: / / www. ml i t . go. j p/ en/

MI NI STRY OF THE ENVI RONMENT GOVERNMENT OF JAPAN ( MOE)
Godochosha No.  5
Kasumi gaseki  1- 2- 2
Chi yoda- ku,  Tokyo 100- 8975,  JAPAN
Ph:   +81- 3- 3581- 3351
I nt er net :   ht t ps: / / www. env. go. j p/ en/

MASTER PAI NTERS I NSTI TUTE ( MPI )
2800 I ngl et on Avenue
Bur naby,  BC CANADA V5C 6G7
Ph:  1- 888- 674- 8937
Fax:  1- 888- 211- 8708
E- mai l :  i nf o@pai nt i nf o. com or  t echser vi ces@mpi . net
I nt er net :   ht t p: / / www. mpi . net /

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS 
I NDUSTRY ( MSS)
127 Par k St r eet ,  NE
Vi enna,  VA  22180- 4602
Ph:    703- 281- 6613
E- mai l :   i nf o@msshq. or g
I nt er net :   ht t p: / / msshq. or g

NATI ONAL ASSOCI ATI ON OF ARCHI TECTURAL METAL MANUFACTURERS ( NAAMM)
800 Roosevel t  Road,  Bl dg C,  Sui t e 312
Gl en El l yn,  I L  60137
Ph:    630- 942- 6591
Fax:   630- 790- 3095
E- mai l :   i nf o@naamm. or g
I nt er net :   ht t p: / / www. naamm. or g

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)
1300 Nor t h 17t h St r eet ,  Sui t e 900
Ar l i ngt on,  VA  22209
Ph:    703- 841- 3200
I nt er net :   ht t ps: / / www. nema. or g

NATI ONAL ENVI RONMENTAL BALANCI NG BUREAU ( NEBB)
8575 Gr ovemont  Ci r c l e
Gai t her sbur g,  MD  20877
Ph:    301- 977- 3698
Fax:   301- 977- 9589
I nt er net :   ht t p: / / www. nebb. or g
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NATI ONAL FENESTRATI ON RATI NG COUNCI L ( NFRC)
6305 I vy Lane,  Sui t e 140
Gr eenbel t ,  MD  20770
Ph:    301- 589- 1776
Fax:   301- 589- 3884
E- Mai l :   i nf o@nf r c. or g
I nt er net :   ht t p: / / www. nf r c. or g

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
1 Bat t er ymar ch Par k
Qui ncy,  MA  02169- 7471
Ph:    800- 344- 3555
Fax:   800- 593- 6372
I nt er net :   ht t ps: / / www. nf pa. or g

NATI ONAL HARDWOOD LUMBER ASSOCI ATI ON ( NHLA)
6830 Ral ei gh LaGr ange Road
PO Box 34518
Memphi s,  TN  38184
Ph:    901- 377- 1818
I nt er net :   ht t ps: / / nhl a. com/

NATI ONAL I NSTI TUTE FOR CERTI FI CATI ON I N ENGI NEERI NG TECHNOLOGI ES 
( NI CET)
1420 Ki ng St r eet
Al exandr i a,  VA  22314- 2794
Ph:   888- 476- 4238 ( 1- 888 I S- NI CET)
E- mai l :  t ech@ni cet . or g
I nt er net :   ht t ps: / / www. ni cet . or g/

NATI ONAL I NSTI TUTE FOR OCCUPATI ONAL SAFETY AND HEALTH ( NI OSH)
Pat r i ot s Pl aza 1
395 E St r eet ,  SW,  Sui t e 9200
Washi ngt on,  DC  20201
Ph:   800- 232- 4636
Fax:   513- 533- 8347
I nt er net :   ht t ps: / / www. cdc. gov/ ni osh/

NATI ONAL I NSTI TUTE OF STANDARDS AND TECHNOLOGY ( NI ST)
100 Bur eau Dr i ve
Gai t her sbur g,  MD  20899
Ph:    301- 975- 2000
I nt er net :   ht t ps: / / www. ni st . gov/

NORTHEASTERN LUMBER MANUFACTURERS ASSOCI ATI ON ( NELMA)
272 Tut t l e Road
Cumber l and,  ME  04021
Ph:    207- 829- 6901
Fax:   207- 829- 4293
E- mai l :   i nf o@nel ma. or g
I nt er net :   ht t ps: / / www. nel ma. or g/

NSF I NTERNATI ONAL ( NSF)
789 Nor t h Di xbor o Road
P. O.  Box 130140
Ann Ar bor ,  MI   48105
Ph:    734- 769- 8010 or  800- NSF- MARK
Fax:   734- 769- 0109
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E- mai l :  i nf o@nsf . or g
I nt er net :  ht t p: / / www. nsf . or g

ORGANI SATI ON FOR ECONOMI C CO- OPERATI ON AND DEVELOPMENT ( OECD)
2,  r ue Andr e Pascal
75775 Par i s Cedex 16,  Fr ance
Ph:    + 33 1 45 24 82 00
Fax:   33 1 45 24 85 00
I nt er net :  ht t p: / / www. oecd. or g
U. S.  Cont act  Cent er
OECD Washi ngt on Cent er
1776 I  St r eet ,  NW,  Sui t e 450
Washi ngt on,  DC  20006
Ph:    202- 785- 6323
E- mai l :   washi ngt on. cont act @oecd. or g

PLASTI C PI PE AND FI TTI NGS ASSOCI ATI ON ( PPFA)
800 Roosevel t  Road
Bui l di ng C,  Sui t e 312
Gl en El l yn,  I L  60137
Ph:    630- 858- 6540
Fax:   630- 790- 3095
I nt er net :   ht t ps: / / www. ppf ahome. or g/

PROGRAMME FOR ENDORSEMENT OF FOREST CERTI FI CATI ON ( PEFC)
10,  Rout e de l ' Aer opor t
Case Post al e 638
1215 Geneva -  Swi t zer l and
Ph:    +41 ( 22)  799- 4540
Fax:   +41 ( 22)  799- 4550
I nt er net :  ht t ps: / / www. pef c. or g/

PLUMBI NG AND DRAI NAGE I NSTI TUTE ( PDI )
800 Tur npi ke St r eet ,  Sui t e 300
Nor t h Andover ,  MA  01845
Ph:    978- 557- 0720 or  800- 589- 8956
E- Mai l :  pdi @PDI onl i ne. or g
I nt er net :   ht t p: / / www. pdi onl i ne. or g

REDWOOD I NSPECTI ON SERVI CE ( RI S)  OF THE CALI FORNI A REDWOOD 
ASSOCI ATI ON ( CRA)
818 Gr ayson Road,  Sui t e 201 
Pl easant  Hi l l ,  CA  94523
Ph:    925- 935- 1499
Fax:   925- 935- 1496
I nt er net :   
ht t ps: / / www. wwpa. or g/ about - wwpa/ r edwood- i nspect i on- ser vi ce

SCI ENTI FI C CERTI FI CATI ON SYSTEMS ( SCS)
2000 Powel l  St r eet ,  Sui t e 600
Emer yvi l l e,  CA 94608
Ph:    510- 452- 8000
Fax:   510- 452- 8001
E- mai l :   i nf o@SCSgl obal ser vi ces. com
I nt er net :   ht t ps: / / www. scsgl obal ser vi ces. com/

SHEET METAL AND AI R CONDI TI ONI NG CONTRACTORS'  NATI ONAL ASSOCI ATI ON 
( SMACNA)
4201 Laf ayet t e Cent er  Dr i ve
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Chant i l l y ,  VA  20151- 1219
Ph:    703- 803- 2980
Fax:   703- 803- 3732
I nt er net :   ht t ps: / / www. smacna. or g/

SOCI ETY OF AUTOMOTI VE ENGI NEERS I NTERNATI ONAL ( SAE)
400 Commonweal t h Dr i ve
War r endal e,  PA  15096
Ph:    877- 606- 7323 or  724- 776- 4841
Fax:   724- 776- 0790
E- mai l :   cust omer ser vi ce@sae. or g
I nt er net :   ht t ps: / / www. sae. or g/

SOUTH COAST AI R QUALI TY MANAGEMENT DI STRI CT ( SCAQMD)
21865 Copl ey Dr i ve
Di amond Bar ,  CA  91765
Ph:    909- 396- 2000
E- mai l :   webi nqui r y@aqmd. gov
I nt er net :   ht t p: / / www. aqmd. gov

SOUTHERN CYPRESS MANUFACTURERS ASSOCI ATI ON ( SCMA)
665 Rodi  Road,  Sui t e 305
Pi t t sbur gh,  PA  15235
Ph:    412- 244- 0440 
Fax:   412- 244- 9090 
I nt er net :   ht t p: / / www. cypr essi nf o. or g

SOUTHERN PI NE I NSPECTI ON BUREAU ( SPI B)
P. O.  Box 10915
Pensacol a,  FL  32524- 0915
Ph:    850- 434- 2611 or  800- 995- 7742
Fax:   850- 434- 1290
E- mai l :   spi b@spi b. or g
I nt er net :   ht t ps: / / www. spi b. or g/

SPATI AL DATA STANDARD FOR FACI LI TI ES,  I NFRASTRUCTURE,  AND 
ENVI RONMENT ( SDSFI E)
U. S.  Ar my Cor ps of  Engi neer s -  Ar my Geospat i al  Cent er
I nt er net :   ht t ps: / / www. sdsf i e. mi l /

STEEL DECK I NSTI TUTE ( SDI )
P. O.  Box 426
Gl enshaw,  PA  15116
Ph:    412- 487- 3325
Fax:   412- 487- 3326
I nt er net :   ht t ps: / / www. sdi . or g/

THE SOCI ETY OF HEATI NG,  AI R- CONDI TI ONI NG AND SANI TARY ENGI NEERS OF 
JAPAN ( SHASE)
4F Kagur azaka Pl aza Bui l di ng,  4- 8 Kagur azaka
Shi nj uku- ku,  Tokyo  162- 0825,  JAPAN
I nt er net :   ht t ps: / / www. shasej . or g/

SPRAY POLYURETHANE FOAM ALLI ANCE ( SPFA)
3927 Ol d Lee Hwy.  #101B
Fai r f ax,  VA  22030
Ph:  800- 523- 6154
Fax:  703- 222- 5816
I nt er net :   ht t p: / / www. spr ayf oam. or g 
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STEEL WI NDOW I NSTI TUTE ( SWI )
1300 Sumner  Avenue
Cl evel and,  OH  44115- 2851
Ph:    216- 241- 7333
Fax:   216- 241- 0105
E- mai l :   swi @st eel wi ndows. com
I nt er net :   ht t ps: / / www. st eel wi ndows. com/

SUSTAI NABLE FOREST I NI TI ATI VE ( SFI )
2121 K St r eet  NW
Sui t e 750
Washi ngt on,  DC  20037
Ph:    202- 596- 3450
Fax:   202- 596- 3451
E- mai l :   i nf o@sf i pr ogr am. or g
I nt er net :  ht t p: / / www. sf i pr ogr am. or g

TECHNI CAL ASSOCI ATI ON OF THE PULP AND PAPER I NDUSTRY ( TAPPI )
15 Technol ogy Par kway Sout h,  Sui t e 115
Peacht r ee Cor ner s,  GA  30092
Ph:    800- 332- 8686 or  770- 446- 1400
Fax:   770- 446- 6947
E- mai l :  member connect i on@t appi . or g
I nt er net :   ht t p: / / www. t appi . or g

TRUSS PLATE I NSTI TUTE ( TPI )
218 N.  Lee St r eet ,  Sui t e 312
Al exandr i a,  VA  22314
Ph:    703- 683- 1010
Fax:   866- 501- 4012
E- mai l :  i nf o@t pi nst . or g
I nt er net :   ht t ps: / / www. t pi nst . or g/

U. S.  AI R FORCE ( USAF)
E- mai l :   usaf . pent agon. saf - aa. mbx. AFDPO- PPL@mai l . mi l
I nt er net :   ht t ps: / / www. e- publ i shi ng. af . mi l /

U. S.  AI R FORCE,  MI SAWA AI R BASE
Ushi r okubo- 125- 7 Mi sawa
Aomor i  033- 0022,  Japan
I nt er net :   ht t ps: / / www. mi sawa. af . mi l /

U. S.  ARMY CORPS OF ENGI NEERS ( USACE)
CRD- C DOCUMENTS avai l abl e on I nt er net :   
ht t p: / / www. wbdg. or g/ f f c/ ar my- coe/ st andar ds
Or der  Ot her  Document s f r om:
Of f i c i al  Publ i cat i ons of  t he Headquar t er s,  USACE
E- mai l :   hqpubl i cat i ons@usace. ar my. mi l
I nt er net :   ht t p: / / www. publ i cat i ons. usace. ar my. mi l /
     or    
ht t ps: / / www. hnc. usace. ar my. mi l / Mi ssi ons/ Engi neer i ng- Di r ect or at e/ TECHI NFO/
U. S.  ARMY GARRI SON JAPAN ( USAG- J)
I nt er net :   ht t ps: / / home. ar my. mi l / j apan/

U. S.  DEPARTMENT OF COMMERCE ( DOC)
1401 Const i t ut i on Avenue,  NW
Washi ngt on,  DC  20230
Ph:  202- 482- 2000
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I nt er net :   ht t ps: / / www. commer ce. gov/
Or der  Publ i cat i ons Fr om:
Nat i onal  Techni cal  I nf or mat i on Ser vi ce ( NTI S)
5301 Shawnee Road
Al exandr i a,  VA  22312
Ph:    703- 605- 6060 or  1- 800- 363- 2068
Fax:   703- 605- 6880
TDD:   703- 487- 4639
E- mai l :  i nf o@nt i s. gov
I nt er net :   ht t ps: / / www. nt i s. gov/

U. S.  DEPARTMENT OF DEFENSE ( DOD)
Or der  DOD Document s f r om:
Room 3A750- The Pent agon
1400 Def ense Pent agon
Washi ngt on,  DC 20301- 1400
Ph:    703- 571- 3343
Fax:   215- 697- 1462
E- mai l :   cust omer ser vi ce@nt i s. gov
I nt er net :   ht t ps: / / www. nt i s. gov/
Obt ai n Mi l i t ar y Speci f i cat i ons,  St andar ds and Rel at ed Publ i cat i ons 
f r om:
Acqui s i t i on St r eaml i ni ng and St andar di zat i on I nf or mat i on Syst em 
( ASSI ST)
Depar t ment  of  Def ense Si ngl e St ock Poi nt  ( DODSSP)
Document  Aut omat i on and Pr oduct i on Ser vi ce ( DAPS)
Bui l di ng 4/ D
700 Robbi ns Avenue
Phi l adel phi a,  PA 19111- 5094
Ph:    215- 697- 6396 -  f or  account / passwor d i ssues
I nt er net :   ht t ps: / / assi st . dl a. mi l / onl i ne/ st ar t / ;  account  
r egi st r at i on r equi r ed
Obt ai n Uni f i ed Faci l i t i es Cr i t er i a ( UFC)  f r om:
Whol e Bui l di ng Desi gn Gui de ( WBDG)
Nat i onal  I nst i t ut e of  Bui l di ng Sci ences ( NI BS)
1090 Ver mont  Avenue NW,  Sui t e 700
Washi ngt on,  DC  20005
Ph:   202- 289- 7800
Fax:  202- 289- 1092
I nt er net :   
ht t ps: / / www. wbdg. or g/ f f c/ dod/ uni f i ed- f aci l i t i es- cr i t er i a- uf c

U. S.  DEPARTMENT OF DEFENSE HEADQUARTERS,  U. S.  FORCES JAPAN ( USFJ)
Bui l di ng 714
Yokot a Ai r  Base
Fussa- shi ,  Tokyo 197- 0001,  JAPAN
I nt er net :   ht t ps: / / www. usf j . mi l /

U. S.  DEPARTMENT OF ENERGY ( DOE)
1000 I ndependence Avenue Sout hwest
Washi ngt on,  D. C.   20585
Ph:    202- 586- 5000
Fax:   202- 586- 4403
E- mai l :   The. Secr et ar y@hq. doe. gov
I nt er net :   ht t ps: / / www. ener gy. gov/

U. S.  DEPARTMENT OF HOUSI NG AND URBAN DEVELOPMENT ( HUD)
HUD User
P. O.  Box 23268
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Washi ngt on,  DC 20026- 3268
Ph:    800- 245- 2691 or  202- 708- 3178
TDD:   800- 927- 7589
Fax:   202- 708- 9981
E- mai l :   hel pdesk@huduser . gov
I nt er net :   ht t ps: / / www. huduser . gov

U. S.  DEPARTMENT OF THE NAVY
The Pent agon,  Washi ngt on,  DC  20350
I nt er net :   ht t p: / / www. navy. mi l

U. S.  ENVI RONMENTAL PROTECTI ON AGENCY ( EPA)
1200 Pennsyl vani a Avenue,  N. W.
Washi ngt on,  DC  20004
Ph:    202- 564- 4700
I nt er net :   ht t ps: / / www. epa. gov
- - -  Some EPA document s ar e avai l abl e onl y f r om:  
Nat i onal  Techni cal  I nf or mat i on Ser vi ce ( NTI S)
5301 Shawnee Road
Al exandr i a,  VA  22312
Ph:    703- 605- 6060 or  1- 800- 363- 2068
Fax:   703- 605- 6880
TDD:   703- 487- 4639
E- mai l :  i nf o@nt i s. gov
I nt er net :   ht t ps: / / www. nt i s. gov/

U. S.  FEDERAL AVI ATI ON ADMI NI STRATI ON ( FAA)
Or der  f or  sal e document s f r om:
Super i nt endent  of  Document s
U. S.  Gover nment  Publ i shi ng Of f i ce ( GPO)
732 N.  Capi t ol  St r eet ,  NW
Washi ngt on,  DC  20401
Ph:    202- 512- 1800 or  866- 512- 1800
Bookst or e:   202- 512- 0132
I nt er net :   ht t ps: / / www. gpo. gov/
Or der  f r ee document s f r om:
U. S.  Depar t ment  of  Tr anspor t at i on
Feder al  Avi at i on Admi ni st r at i on
800 I ndependence Avenue,  SW
Washi ngt on,  DC  20591
Ph:    866- 835- 5322
I nt er net :   ht t ps: / / www. f aa. gov/

U. S.  FEDERAL HI GHWAY ADMI NI STRATI ON ( FHWA)
1200 New Jer sey Ave. ,  SE
Washi ngt on,  DC  20590
Ph:    202- 366- 4000
E- mai l :   ExecSecr et ar i at . FHWA@dot . gov
I nt er net :   ht t ps: / / hi ghways. dot . gov/
Or der  f r om:
Super i nt endent  of  Document s
U. S.  Gover nment  Publ i shi ng Of f i ce ( GPO)
732 N.  Capi t ol  St r eet ,  NW
Washi ngt on,  DC  20401
Ph:    202- 512- 1800 or  866- 512- 1800
Bookst or e:   202- 512- 0132
I nt er net :   ht t ps: / / www. gpo. gov/
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U. S.  GENERAL SERVI CES ADMI NI STRATI ON ( GSA)
Gener al  Ser vi ces Admi ni st r at i on
1800 F St r eet ,  NW
Washi ngt on,  DC 20405
Ph:    1- 844- 472- 4111
I nt er net :   ht t ps: / / www. gsael i br ar y. gsa. gov/ El i bMai n/ home. do
Obt ai n document s f r om:
Acqui s i t i on St r eaml i ni ng and St andar di zat i on I nf or mat i on Syst em 
( ASSI ST)
I nt er net :   ht t ps: / / assi st . dl a. mi l / onl i ne/ st ar t / ;  account  
r egi st r at i on r equi r ed

U.  S.  GREEN BUI LDI NG COUNCI L ( USGBC)
2101 L St  NW,  Sui t e 500
Washi ngt on,  DC  20037
Ph:    202- 828- 7422
I nt er net :   ht t ps: / / new. usgbc. or g/

U. S.  NATI ONAL ARCHI VES AND RECORDS ADMI NI STRATI ON ( NARA)
8601 Adel phi  Road 
Col l ege Par k,  MD  20740- 6001
Ph:   866- 272- 6272
I nt er net :   ht t ps: / / www. ar chi ves. gov/
Or der  document s f r om:
Super i nt endent  of  Document s
U. S.  Gover nment  Publ i shi ng Of f i ce ( GPO)
732 N.  Capi t ol  St r eet ,  NW
Washi ngt on,  DC  20401
Ph:    202- 512- 1800 or  866- 512- 1800
Bookst or e:   202- 512- 0132
I nt er net :   ht t ps: / / www. gpo. gov/

U. S.  NAVAL FACI LI TI ES ENGI NEERI NG COMMAND ( NAVFAC)
1322 Pat t er son Ave.  SE,  Sui t e 1000
Washi ngt on Navy Yar d,  DC  20374- 5065
Ph:    202- 685- 9387
I nt er net :   ht t p: / / www. navf ac. navy. mi l

U. S.  NAVAL SEA SYSTEMS COMMAND ( NAVSEA)
Commander  Naval  Sea Syst ems Command
1333 I saac Hul l  Ave. ,  SE
Washi ngt on Navy Yar d,  DC 20376- 1080
Ph:    202- 781- 0000
E- mai l :   navsea_publ i cquer i es@navy. mi l
I nt er net :   ht t p: / / www. navsea. navy. mi l / Publ i cI nqui r i es. aspx

UNDERWRI TERS LABORATORI ES ( UL)
2600 N. W.  Lake Road
Camas,  WA  98607- 8542
Ph:    877- 854- 3577 or  360- 817- 5500
E- mai l :   Cust omer Exper i enceCent er @ul . com
I nt er net :   ht t ps: / / www. ul . com/
UL Di r ect or i es avai l abl e t hr ough I HS at  ht t ps: / / i hsmar ki t . com/

UNDERWRI TERS LABORATORI ES OF CANADA ( ULC)
7 Under wr i t er s Road
Tor ont o,  Ont ar i o,  Canada M1R 3A9
Ph:    866- 937- 3852
Fax:   416. 757. 8727
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E- mai l :   cec@ul . com
I nt er net :   ht t ps: / / canada. ul . com/

VI BRATI ON I SOLATI ON AND SEI SMI C CONTROL MANUFACTURERS ASSOCI ATI ON 
( VI SCMA)
994 Ol d Eagl e School  Road
Sui t e 1019
Wayne,  PA  19087- 1866
Ph:    610- 971- 4850
E- mai l :   i nf o@vi scma. com
I nt er net :   ht t p: / / www. vi scma. com

WEST COAST LUMBER I NSPECTI ON BUREAU ( WCLI B)
6980 S. W.  Var ns
Ti gar d,  OR  97223
Ph:    503- 639- 0651
Fax:   503- 684- 8928
E- mai l :   i nf o@wcl i b. or g
I nt er net :   ht t p: / / www. wcl i b. or g

WI NDOW AND DOOR MANUFACTURERS ASSOCI ATI ON ( WDMA)
2001 K St r eeet  NW
3r d Fl oor  Nor t h
Washi ngt on,  DC  20006
Ph:    202- 367- 1157
    or     
330 N Wabash Avenue,  Sui t e 2000
Chi cago,  I L  60611
Ph:    312- 321- 6802
E- mai l :   member suppor t @wdma. com
I nt er net :   ht t ps: / / www. wdma. com/

WOOD MOULDI NG AND MI LLWORK PRODUCERS ASSOCI ATI ON ( WMMPA)
1282 St abl er  Lane,  STE 630 #146
Yuba Ci t y,  CA95993- 2625
Ph:    530- 661- 9591
Fax:   530- 661- 9586
E- mai l :  i nf o@wmmpa. com
I nt er net :   ht t ps: / / www. wmmpa. com/

WOODWORK I NSTI TUTE ( WI )
1455 Response Road,  Sui t e 110
Sacr ement o,  CA 95815
Ph:    916- 372- 9943
Fax:   916- 372- 9950
E- mai l :   i nf o@woodi nst . com
I nt er net :   ht t ps: / / woodwor ki nst i t ut e. com

WESTERN WOOD PRODUCTS ASSOCI ATI ON ( WWPA)
1500 SW Fi r st  Ave. ,  Sui t e 870
Por t l and,  OR  97201 
Ph:    503- 224- 3930
E- mai l :   i nf o@wwpa. or g
I nt er net :   ht t p: / / www. wwpa. or g

PART 2   PRODUCTS

Not  used
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PART 3   EXECUTI ON

Not  used

        - -  End of  Sect i on - -
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SECTI ON 01 42 15

METRI C MEASUREMENTS

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

ASTM I NTERNATI ONAL ( ASTM)

ASTM SI 10 ( 2010)  Amer i can Nat i onal  St andar d f or  Use 
of  t he I nt er nat i onal  Syst em of  Uni t s ( SI ) :  
The Moder n Met r i c Syst em

1. 2   GENERAL

Thi s pr oj ect  i ncl udes met r i c uni t s of  measur ement s.   The met r i c uni t s used 
ar e t he I nt er nat i onal  Syst em of  Uni t s ( SI )  devel oped and mai nt ai ned by t he 
Gener al  Conf er ence on Wei ght s and Measur es ( CGPM) ;  t he name I nt er nat i onal  
Syst em of  Uni t s and t he i nt er nat i onal  abbr evi at i on SI  wer e adopt ed by t he 
11t h CGPM i n 1960.   The f ol l owi ng cr i t er i a al l ow bot h met r i c and Engl i sh 
i nch- pound ( I - P)  measur ement s t o be shown f or  a pr oduct :

a.   To subsi t ut e pr oduct s t hat  ar e manuf act ur ed t o an i ndust r y r ecogni zed 
r ounded met r i c ( har d met r i c)  di mensi on wi t h I - P pr oduct s.

b.   To i ndi cat e i ndust r y and/ or  Gover nment  st andar ds,  t est  val ues or  ot her  
cont r ol l i ng f act or s ( such as t he code r equi r ement s wher e I - P val ues 
ar e needed f or  c l ar i t y) .

c.   To t r ace back t o t he r ef er enced st andar d( s) ,  t est  val ue( s)  or  code( s) .

1. 3   USE OF MEASUREMENTS I N DRAWI NGS AND SPECI FI CATI ONS

Measur ement s i n dr awi ngs and speci f i cat i ons shal l  be i n SI  uni t s,  wi t h I - P 
uni t s i n par ent hesi s i n cases as i ndi cat ed i n Par agr aph GENERAL and as 
ot her wi se aut hor i zed by t he Cont r act i ng Of f i cer .   Pr ocur e t he pr oduct  i n 
SI  uni t s unl ess ot her wi se aut hor i zed by t he Cont r act i ng Of f i cer .   The 
Cont r act or  i s r esponsi bl e f or  al l  associ at ed l abor  and mat er i al s when 
aut hor i zed t o subst i t ut e one syst em of  uni t s f or  anot her  and f or  t he f i nal  
assembl y and per f or mance of  t he speci f i ed wor k and/ or  pr oduct s.

1. 3. 1   Har d Met r i c

Har d met r i c measur ement s ar e of t en used f or  f i el d dat a such as di st ance 
f r om one poi nt  t o anot her  or  di st ance above t he f l oor .   Pr oduct s ar e 
consi der ed t o be har d met r i c when t hey ar e manuf act ur ed t o met r i c 
di mensi ons or  have an i ndust r y r ecogni zed met r i c desi gnat i on.

1. 3. 2   Sof t  Met r i c

a.   A sof t  met r i c measur ement  i s a non- mat hemat i cal ,  i ndust r y r el at ed 
conver si on.   Sof t  met r i c measur ement s ar e used f or  measur ement s 
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per t ai ni ng t o pr oduct s,  t est  val ues,  and ot her  s i t uat i ons wher e t he 
I - P uni t s ar e t he st andar d f or  manuf act ur e,  ver i f i cat i on,  or  ot her  
cont r ol l i ng f act or .

b.   A sof t  met r i c measur ement  i s al so i ndi cat ed f or  pr oduct s t hat  ar e 
manuf act ur ed i n i ndust r y desi gnat ed met r i c di mensi ons but  ar e r equi r ed 
by l aw t o al l ow subst i t ut e I - P pr oduct s.

1. 3. 3   Neut r al

A neut r al  measur ement  i s i ndi cat ed by an i dent i f i er  whi ch has no expr essed 
r el at i on t o ei t her  an SI  or  an I - P val ue ( e. g. ,  Amer i can Wi r e Gage ( AWG)  
whi ch i ndi cat es t hi ckness but  i n i t sel f  i s  nei t her  SI  nor  I - P) .

1. 4   COORDI NATI ON

Br i ng di scr epanci es,  such as mi smat ches or  pr oduct  unavai l abi l i t y ,  ar i s i ng 
f r om use of  bot h met r i c and non- met r i c measur ement s and di scr epanci es 
bet ween t he measur ement s i n t he speci f i cat i ons and t he measur ement s i n t he 
dr awi ngs t o t he at t ent i on of  t he Cont r act i ng Of f i cer  f or  r esol ut i on.

1. 5   RELATI ONSHI P TO SUBMI TTALS

Submi t t al s f or  Gover nment  appr oval  or  f or  i nf or mat i on onl y cover s t he SI  
pr oduct s act ual l y bei ng f ur ni shed f or  t he pr oj ect .   Submi t  t he r equi r ed 
dr awi ngs and cal cul at i ons i n t he same uni t s used i n t he Cont r act  document s 
descr i bi ng t he pr oduct  or  r equi r ement  unl ess ot her wi se i nst r uct ed or  
appr oved.   Use ASTM SI 10 as t he basi s f or  est abl i shi ng met r i c measur ement s 
r equi r ed t o be used i n submi t t al s.

PART 2   PRODUCTS ( NOT USED)

PART 3   EXECUTI ON ( NOT USED)

    - -  End of  Sect i on - -
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SECTI ON 01 45 00. 00 10

QUALI TY CONTROL
11/ 16

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

U. S.  ARMY CORPS OF ENGI NEERS ( USACE)

ER 1110- 1- 12 ( 2006;  Change 1)  Engi neer i ng and Desi gn - -  
Qual i t y Management

1. 2   PAYMENT

Separ at e payment  wi l l  not  be made f or  pr ovi di ng and mai nt ai ni ng an 
ef f ect i ve Qual i t y Cont r ol  pr ogr am,  al l  associ at ed cost s shal l  be i ncl uded 
i n t he appl i cabl e CLI N Schedul e uni t  or  j ob pr i ces.

1. 3   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl ysubmi t t al s 
not  havi ng a " G"  desi gnat i on ar e f or  Cont r act or  Qual i t y Cont r ol  or  
Desi gner  of  Recor d appr oval . Submi t  t he f ol l owi ng i n accor dance wi t h 
Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 01 Pr econst r uct i on Submi t t al s

Cont r act or  Qual i t y Cont r ol  ( CQC)  Pl an;  G

Desi gn Qual i t y Cont r ol  ( DQC)  Pl an

SD- 05 Desi gn Dat a

Di sci pl i ne- Speci f i c  Checkl i st s

Desi gn Qual i t y Cont r ol

SD- 06 Test  Repor t s

Ver i f i cat i on St at ement

PART 2   PRODUCTS

Not  Used

PART 3   EXECUTI ON

3. 1   GENERAL REQUI REMENTS

Est abl i sh and mai nt ai n an ef f ect i ve qual i t y cont r ol  ( QC)  syst em t hat  
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compl i es wi t h FAR 52. 246- 12 I nspect i on of  Const r uct i on.   QC consi st  of  
pl ans,  pr ocedur es,  and or gani zat i on necessar y t o pr oduce an end pr oduct  
whi ch compl i es wi t h t he Cont r act  r equi r ement s.   The QC syst em  cover s al l  
desi gn and/ or  const r uct i on oper at i ons,  bot h onsi t e and of f s i t e,  and be 
keyed t o t he pr oposed desi gn and const r uct i on sequence.   The pr oj ect  
super i nt endent  wi l l  be hel d r esponsi bl e f or  t he qual i t y of  wor k and i s 
subj ect  t o r emoval  by t he Cont r act i ng Of f i cer  f or  non- compl i ance wi t h t he 
qual i t y r equi r ement s speci f i ed i n t he Cont r act .   I n t hi s cont ext  t he 
hi ghest  l evel  manager  r esponsi bl e f or  t he over al l  const r uct i on act i v i t i es 
at  t he s i t e,  i ncl udi ng qual i t y and pr oduct i on i s t he pr oj ect  
super i nt endent .   The pr oj ect  super i nt endent  mai nt ai ns a physi cal  pr esence 
at  t he s i t e at  al l  t i mes and i s r esponsi bl e f or  al l  const r uct i on and 
r el at ed act i v i t i es at  t he s i t e,  except  as ot her wi se accept abl e t o t he 
Cont r act i ng Of f i cer .

3. 2   CONTRACTOR QUALI TY CONTROL ( CQC)  PLAN

Submi t  no l at er  t han 15 days af t er  r ecei pt  of  not i ce t o pr oceed,  t he 
Cont r act or  Qual i t y Cont r ol  ( CQC)  Pl an pr oposed t o i mpl ement  t he 
r equi r ement s FAR 52. 246- 12 I nspect i on of  Const r uct i on.   I ncl ude t he 
submi t t al  r egi st er  wi t h CQC Pl an submi ssi ons.  The Gover nment  wi l l  consi der  
an i nt er i m pl an f or  t he f i r st  14 days of  oper at i on.  Const r uct i onDesi gn 
and/ or  const r uct i on wi l l  be per mi t t ed t o begi n onl y af t er  accept ance of  
t he CQC Pl an or  accept ance of  an i nt er i m pl an appl i cabl e t o t he par t i cul ar  
f eat ur e of  wor k t o be st ar t ed.   Wor k out si de of  t he accept ed i nt er i m pl an 
wi l l  not  be per mi t t ed t o begi n unt i l  accept ance of  t he CQC Pl an.

3. 2. 1   Cont ent  of  t he CQC Pl an

I ncl ude,  as a mi ni mum,  t he f ol l owi ng t o cover  al l  desi gn and 
const r uct i on- oper at i ons,  bot h onsi t e and of f s i t e,  i ncl udi ng wor k by 
subcont r act or s desi gner s of  r ecor d,  consul t ant s,  ar chi t ect / engi neer s ( AE) ,  
f abr i cat or s,  suppl i er s and pur chasi ng agent s:

a.   A descr i pt i on of  t he qual i t y cont r ol  or gani zat i on,  i ncl udi ng a char t  
showi ng l i nes of  aut hor i t y and acknowl edgment  t hat  t he CQC st af f  wi l l  
i mpl ement  t he t hr ee phase cont r ol  syst em f or  al l  aspect s of  t he wor k 
speci f i ed.   The CQC Syst em Manager  shal l  r epor t  t o t he assi gned 
Pr oj ect  Manager .

b.   The name,  qual i f i cat i ons ( i n r esume f or mat ) ,  dut i es,  r esponsi bi l i t i es,  
and aut hor i t i es of  each per son assi gned a CQC f unct i on.

c.   A copy of  t he l et t er  t o t he CQC Syst em Manager  s i gned by an aut hor i zed 
of f i c i al  of  t he f i r m whi ch descr i bes t he r esponsi bi l i t i es and 
del egat es suf f i c i ent  aut hor i t i es t o adequat el y per f or m t he f unct i ons 
of  t he CQC Syst em Manager ,  i ncl udi ng aut hor i t y t o st op wor k whi ch i s 
not  i n compl i ance wi t h t he Cont r act .   Let t er s of  di r ect i on t o al l  
ot her  var i ous qual i t y cont r ol  r epr esent at i ves out l i ni ng dut i es,  
aut hor i t i es,  and r esponsi bi l i t i es wi l l  be i ssued by t he CQC Syst em 
Manager .   Fur ni sh copi es of  t hese l et t er s t o t he Cont r act i ng Of f i cer .

d.   Pr ocedur es f or  schedul i ng,  r evi ewi ng,  cer t i f y i ng,  and managi ng 
submi t t al s,  i ncl udi ng t hose of  subcont r act or s,  desi gner s of  r ecor d,  
consul t ant s,  ar chi t ect  engi neer s ( AE) ,  of f s i t e f abr i cat or s,  suppl i er s,  
and pur chasi ng agent s.   These pr ocedur es must  be i n accor dance wi t h 
Sect i on 01 33 00 SUBMI TTAL PROCEDURES.

e.   Cont r ol ,  ver i f i cat i on,  and accept ance t est i ng pr ocedur es f or  each 
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speci f i c  t est  t o i ncl ude t he t est  name,  speci f i cat i on par agr aph 
r equi r i ng t est ,  f eat ur e of  wor k t o be t est ed,  t est  f r equency,  and 
per son r esponsi bl e f or  each t est .   ( Labor at or y f aci l i t i es appr oved by 
t he Cont r act i ng Of f i cer  ar e r equi r ed t o be used. )

f .   Pr ocedur es f or  t r acki ng pr epar at or y,  i ni t i al ,  and f ol l ow- up cont r ol  
phases and cont r ol ,  ver i f i cat i on,  and accept ance t est s i ncl udi ng 
document at i on.

g.   Pr ocedur es f or  t r acki ng desi gn and const r uct i on def i c i enci es f r om 
i dent i f i cat i on t hr ough accept abl e cor r ect i ve act i on.   Est abl i sh 
ver i f i cat i on pr ocedur es t hat  i dent i f i ed def i c i enci es have been 
cor r ect ed.

h.   Repor t i ng pr ocedur es,  i ncl udi ng pr oposed r epor t i ng f or mat s.

i .   A l i s t  of  t he def i nabl e f eat ur es of  wor k.   A def i nabl e f eat ur e of  wor k 
i s a t ask whi ch i s separ at e and di st i nct  f r om ot her  t asks,  has 
separ at e cont r ol  r equi r ement s,  and i s i dent i f i ed by di f f er ent  t r ades 
or  di sci pl i nes,  or  i t  i s  wor k by t he same t r ade i n a di f f er ent  
envi r onment .   Al t hough each sect i on of  t he speci f i cat i ons can 
gener al l y be consi der ed as a def i nabl e f eat ur e of  wor k,  t her e ar e 
f r equent l y mor e t han one def i nabl e f eat ur es under  a par t i cul ar  
sect i on.   Thi s l i s t  wi l l  be agr eed upon dur i ng t he coor di nat i on 
meet i ng.

[ j .   Coor di nat e schedul ed wor k wi t h Speci al  I nspect i ons r equi r ed by Sect i on 
01 45 35 SPECI AL I NSPECTI ONS,  t he St at ement  of  Speci al  I nspect i ons and 
t he Schedul e of  Speci al  I nspect i ons.   Wher e t he appl i cabl e Code i ssue 
by t he I nt er nat i onal  Code Counci l  ( I CC)  cal l s f or  i nspect i ons by t he 
Bui l di ng Of f i c i al ,  t he Cont r act or  must  i ncl ude t he i nspect i ons i n t he 
Qual i t y Cont r ol  Pl an and must  per f or m t he i nspect i ons r equi r ed by t he 
appl i cabl e I CC.   The Cont r act or  must  per f or m t hese i nspect i ons usi ng 
i ndependent  qual i f i ed i nspect or s.   I ncl ude t he Speci al  I nspect i on Pl an 
r equi r ement s i n t he QC Pl an. ]

3. 2. 2    Addi t i onal  Requi r ement s f or  Desi gn Qual i t y Cont r ol  ( DQC)  Pl an

The f ol l owi ng addi t i onal  r equi r ement s appl y t o t he Desi gn Qual i t y Cont r ol  
( DQC)  pl an:

a.   Submi t  and mai nt ai n a Desi gn Qual i t y Cont r ol  ( DQC)  Pl an as an 
ef f ect i ve qual i t y cont r ol  pr ogr am whi ch assur es t hat  al l  ser vi ces 
r equi r ed by t hi s cont r act  ar e per f or med and pr ovi ded i n a manner  t hat  
meet s pr of essi onal  ar chi t ect ur al  and engi neer i ng qual i t y st andar ds.   
As a mi ni mum,  al l  document s must  be t echni cal l y r evi ewed by compet ent ,  
i ndependent  r evi ewer s i dent i f i ed i n t he DQC Pl an.   The same el ement  
t hat  pr oduced t he pr oduct  may not  per f or m t he i ndependent  t echni cal  
r evi ew ( I TR) .   Cor r ect  er r or s and def i c i enci es i n t he desi gn document s 
pr i or  t o submi t t i ng t hem t o t he Gover nment .

b.   I ncl ude t he desi gn schedul e i n t he mast er  pr oj ect  schedul e,  showi ng 
t he sequence of  event s i nvol ved i n car r y i ng out  t he pr oj ect  desi gn 
t asks wi t hi n t he speci f i c  Cont r act  per i od.   Thi s shoul d be at  a 
det ai l ed l evel  of  schedul i ng suf f i c i ent  t o i dent i f y al l  maj or  desi gn 
t asks,  i ncl udi ng t hose t hat  cont r ol  t he f l ow of  wor k.   I ncl ude r evi ew 
and cor r ect i on per i ods associ at ed wi t h each i t em.   Thi s shoul d be a 
f or war d pl anni ng as wel l  as a pr oj ect  moni t or i ng t ool .   The schedul e 
r ef l ect s cal endar  days and not  dat es f or  each act i v i t y.   I f  t he 
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schedul e i s changed,  submi t  a r evi sed schedul e r ef l ect i ng t he change 
wi t hi n 7 cal endar  days.   I ncl ude i n t he DQC Pl an t he 
di sci pl i ne- speci f i c  checkl i st s t o be used dur i ng t he desi gn and 
qual i t y cont r ol  of  each submi t t al .   Submi t  at  each desi gn phase as 
par t  of  t he pr oj ect  document at i on t hese compl et ed di sci pl i ne- speci f i c  
checkl i st s.   ER 1110- 1- 12 pr ovi des some usef ul  i nf or mat i on i n 
devel opi ng checkl i st s.

c.   I mpl ement  t he DQC Pl an by a Desi gn Qual i t y Cont r ol  Manager  who has t he 
r esponsi bi l i t y  of  bei ng cogni zant  of  and assur i ng t hat  al l  document s 
on t he pr oj ect  have been coor di nat ed.   Thi s i ndi v i dual  must  be a 
per son who has ver i f i abl e engi neer i ng or  ar chi t ect ur al  desi gn 
exper i ence and i s a r egi st er ed pr of essi onal  engi neer  or  ar chi t ect .   
Not i f y t he Cont r act i ng Of f i cer ,  i n wr i t i ng,  of  t he name of  t he 
i ndi v i dual ,  and t he name of  an al t er nat e per son assi gned t o t he 
posi t i on.

The Cont r act i ng Of f i cer  wi l l  not i f y t he Cont r act or  i n wr i t i ng of  t he 
accept ance of  t he DQC Pl an.   Af t er  accept ance,  any changes pr oposed by t he 
Cont r act or  ar e subj ect  t o t he accept ance of  t he Cont r act i ng Of f i cer .

3. 2. 3   Accept ance of  Pl an

Accept ance of  t he Cont r act or ' s pl an i s r equi r ed pr i or  t o t he st ar t  of  
desi gn and const r uct i on.   Accept ance i s condi t i onal  and wi l l  be pr edi cat ed 
on sat i sf act or y per f or mance dur i ng t he desi gn and const r uct i on.   The 
Gover nment  r eser ves t he r i ght  t o r equi r e t he Cont r act or  t o make changes i n 
t he Cont r act or  Qual i t y Cont r ol ( CQC)  Pl an and oper at i ons i ncl udi ng r emoval  
of  per sonnel ,  as necessar y,  t o obt ai n t he qual i t y speci f i ed.

3. 2. 4   Not i f i cat i on of  Changes

Af t er  accept ance of  t he CQC Pl an,  not i f y t he Cont r act i ng Of f i cer  i n 
wr i t i ng a mi ni mum of  seven ( 7)  days pr i or  of  any pr oposed change.   
Pr oposed changes ar e subj ect  t o accept ance by t he Cont r act i ng Of f i cer .

3. 3   COORDI NATI ON MEETI NG

Af t er  t he Pr econst r uct i on Conf er ence, Post awar d Conf er ence,  bef or e st ar t  of  
desi gn or  const r uct i on,  and pr i or  t o accept ance by t he Gover nment  of  t he 
CQC Pl an,  meet  wi t h t he Cont r act i ng Of f i cer  and di scuss t he Cont r act or ' s 
qual i t y cont r ol  syst em.   Submi t  t he CQC Pl an a mi ni mum of  15 cal endar  days 
pr i or  t o t he Coor di nat i on Meet i ng.   Dur i ng t he meet i ng,  a mut ual  
under st andi ng of  t he syst em det ai l s must  be devel oped,  i ncl udi ng t he f or ms 
f or  r ecor di ng t he CQC oper at i ons,  desi gn act i v i t i es,  cont r ol  act i v i t i es,  
t est i ng,  admi ni st r at i on of  t he syst em f or  bot h onsi t e and of f s i t e wor k,  
and t he i nt er r el at i onshi p of  Cont r act or ' s Management  and cont r ol  wi t h t he 
Gover nment ' s Qual i t y Assur ance.   Mi nut es of  t he meet i ng wi l l  be pr epar ed 
by t he Gover nment ,  s i gned by bot h t he Cont r act or  and t he Cont r act i ng 
Of f i cer  and wi l l  become a par t  of  t he cont r act  f i l e.   Ther e can be 
occasi ons when subsequent  conf er ences wi l l  be cal l ed by ei t her  par t y t o 
r econf i r m mut ual  under st andi ngs or  addr ess def i c i enci es i n t he CQC syst em 
or  pr ocedur es whi ch can r equi r e cor r ect i ve act i on by t he Cont r act or .

3. 4   QUALI TY CONTROL ORGANI ZATI ON

3. 4. 1   Per sonnel  Requi r ement s

The r equi r ement s f or  t he CQC or gani zat i on ar e a Si t e Saf et y and Heal t h 
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Of f i cer  ( SSHO) ,  CQC Syst em Manager ,  a Desi gn Qual i t y Manager ,  and 
suf f i c i ent  number  of  addi t i onal  qual i f i ed per sonnel  t o ensur e saf et y and 
Cont r act  compl i ance.   The SSHO r epor t s di r ect l y t o a seni or  pr oj ect  ( or  
cor por at e)  of f i c i al  i ndependent  f r om t he CQC Syst em Manager .   The SSHO 
wi l l  al so ser ve as a member  of  t he CQC St af f .   Per sonnel  i dent i f i ed i n t he 
t echni cal  pr ovi s i ons as r equi r i ng speci al i zed ski l l s  t o assur e t he 
r equi r ed wor k i s bei ng per f or med pr oper l y wi l l  al so be i ncl uded as par t  of  
t he CQC or gani zat i on.   The Cont r act or ' s CQC st af f  mai nt ai ns a pr esence at  
t he s i t e at  al l  t i mes dur i ng pr ogr ess of  t he wor k and have compl et e 
aut hor i t y and r esponsi bi l i t y  t o t ake any act i on necessar y t o ensur e 
Cont r act  compl i ance.   The CQC st af f  wi l l  be subj ect  t o accept ance by t he 
Cont r act i ng Of f i cer .   Pr ovi de adequat e of f i ce space,  f i l i ng syst ems and 
ot her  r esour ces as necessar y t o mai nt ai n an ef f ect i ve and f ul l y f unct i onal  
CQC or gani zat i on.   Pr ompt l y compl et e and f ur ni sh al l  l et t er s,  mat er i al  
submi t t al s,  shop dr awi ng submi t t al s,  schedul es and al l  ot her  pr oj ect  
document at i on t o t he CQC or gani zat i on.   The CQC or gani zat i on i s 
r esponsi bl e t o mai nt ai n t hese document s and r ecor ds at  t he s i t e at  al l  
t i mes,  except  as ot her wi se accept abl e t o t he Cont r act i ng Of f i cer .

3. 4. 2   CQC Syst em Manager

I dent i f y as CQC Syst em Manager  an i ndi v i dual  wi t hi n t he onsi t e wor k 
or gani zat i on t hat  i s r esponsi bl e f or  over al l  management  of  CQC and has t he 
aut hor i t y t o act  i n al l  CQC mat t er s f or  t he Cont r act or .  Thi s CQC Syst em 
Manager  i s on t he si t e at  al l  t i mes dur i ng const r uct i on and i s empl oyed by 
t he pr i me Cont r act or .  I dent i f y i n t he pl an an al t er nat e t o ser ve i n t he 
event  of  t he CQC Syst em Manager ' s absence.   The r equi r ement s f or  t he 
al t er nat e ar e t he same as t he CQC Syst em Manager .  The CQC Syst em Manager  
shal l  r epor t  t o t he assi gned Pr oj ect  Manager .  Ref er  t o Sect i on 
01 11 00. 00 10 GENERAL CONTRACT REQUI REMENTS,   Par agr aph " Cont r act or  
Qual i t y Cont r ol  Syst em Manager "  f or  exper i ence r equi r ement s.

3. 4. 3   CQC Per sonnel

I n addi t i on t o CQC per sonnel  speci f i ed el sewher e i n t he cont r act ,  pr ovi de 
as par t  of  t he CQC or gani zat i on speci al i zed per sonnel  t o assi st  t he CQC 
Syst em Manager  f or  t he r equi r ed ar eas l i s t ed i n Sect i on 01 11 00. 00 10 
GENERAL CONTRACT REQUI REMENTS,   Par agr aph " Cont r act or  Qual i t y Cont r ol  
Per sonnel " .  Al l  per sonnel  l i s t ed i n t hi s t abl e may not  be r equi r ed on t hi s 
Cont r act .   These i ndi v i dual s or  speci al i zed t echni cal  compani es must  be 
r esponsi bl e t o t he CQC Syst em Manager ;  must  be physi cal l y pr esent  at  t he 
const r uct i on s i t e dur i ng wor k on t he speci al i zed per sonnel ' s ar eas of  
r esponsi bi l i t y ;  must  have t he necessar y educat i on or  exper i ence i n 
accor dance wi t h t he exper i ence mat r i x l i s t ed her ei n.  The t abl e bel ow 
def i nes onl y t he qual i f i cat i on r equi r ement s.  Ref er  t o t he Sect i on 
01 11 00. 00 10 GENERAL CONTRACT REQUI REMENTS,   Par agr aph " Cont r act or  
Qual i t y Cont r ol  Per sonnel "  f or  act ual  r equi r ed per sonnel .  
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Exper i ence Mat r i x

Ar ea Qual i f i cat i ons

Ci vi l Gr aduat e of  an accr edi t ed uni ver si t y wi t h an Ci vi l  
Engi neer i ng or  Const r uct i on Manager  degr ee wi t h 3 
year s exper i ence i n t he t ype of  wor k bei ng per f or med 
on t hi s pr oj ect  or  t echni ci an wi t h 5 yr s r el at ed 
exper i ence.  Or  Non- US degr ee pl us 1 Kyu Doboku Sekou 
Kanr i gi shi  ( 1st  Cl ass Ci vi l  Engi neer i ng Wor ks 
Management  Engi neer ) .

Mechani cal Gr aduat e of  an accr edi t ed uni ver si t y wi t h an 
Mechani cal  Engi neer  degr ee wi t h 3 year s exper i ence or  
per son wi t h 5 year s of  exper i ence super vi s i ng 
mechani cal  f eat ur es of  wor k i n t he f i el d wi t h a 
const r uct i on company.   Or  Non- US degr ee pl us 1 Kyu 
Kankouj i  Sekou Kanr i gi shi  ( 1st  Cl ass Bui l di ng 
Mechani cal  and El ect r i cal  Engi neer ) .

El ect r i cal Gr aduat e of  an accr edi t ed uni ver si t y wi t h an 
El ect r i cal  Engi neer i ng degr ee wi t h 3 year s r el at ed 
exper i ence or  per son 5 year s of  exper i ence 
super vi s i ng el ect r i cal  f eat ur es of  wor k i n t he f i el d 
wi t h a const r uct i on company.   Or  Non- US degr ee pl us 1 
Kyu Kankouj i  Sekou Kanr i gi shi  ( 1st  Cl ass Bui l di ng 
Mechani cal  and El ect r i cal  Engi neer )  or  1 Kyu 
Denki kouj i  Sekou Kanr i gi shi  ( 1st  Cl ass El ect r i c 
Const r uct i on Management  Engi neer ) .

St r uct ur al Gr aduat e of  an accr edi t ed uni ver si t y wi t h an Ci vi l  
Engi neer i ng degr ee ( wi t h St r uct ur al  Tr ack or  Focus)  
or  Const r uct i on Management  degr ee wi t h 3 year s 
exper i ence or  t echni ci an 5 year s of  exper i ence 
super vi s i ng st r uct ur al  f eat ur es of  wor k i n t he f i el d 
wi t h a const r uct i on company.  Or  Non- US degr ee pl us 1 
Kyu Kenchi kushi  ( 1st  Cl ass Qual i f i ed Ar chi t ect )  or  1 
Kyu Kenchi ku Sekou Kanr i gi shi  ( 1st  Cl ass Bui l di ng 
Const r ust i on Managemnet  Engi neer ) .

Ar chi t ect ur al Gr aduat e of  an accr edi t ed uni ver si t y wi t h an 
Ar chi t ect ur e degr ee wi t h 3 year s exper i ence or  per son 
wi t h 5 year s r el at ed exper i ence.  Or  Non- US degr ee 
pl us 1 
Kyu Kenchi kushi  ( 1st  Cl ass Qual i f i ed Ar chi t ect )  or  1 
Kyu Kenchi ku Sekou Kanr i gi shi  ( 1st  Cl ass Bui l di ng 
Const r uct i on Management  Engi neer ) .
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Exper i ence Mat r i x

Ar ea Qual i f i cat i ons

Fi r e Pr ot ect i on 3 t o 5 year s of  document ed exper i ence of  s i mi l ar  
pr oj ect s.

Communi cat i ons Gr aduat e of  an accr edi t ed uni ver si t y wi t h an 
El ect r i cal  Engi neer i ng degr ee wi t h 3 yr s r el at ed 
exper i ence or  t echni ci an wi t h 5 year s of  exper i ence 
super vi s i ng communi cat i ons f eat ur es of  wor k i n t he 
f i el d wi t h a const r uct i on company.  Non- US degr ee pl us 
AI * DD Sougoushu( AI * DD Const r uct i on Engi neer ) .

Envi r onment al Ref er  t o Sect i on [ 01 57 19] [ 01 57 19. 01]  
ENVI RONMENTAL MANAGER.

Submi t t al s Submi t t al  Cl er k wi t h 1 year  exper i ence

Occupi ed Fami l y Housi ng Per son,  cust omer  r el at i ons t ype,  coor di nat or  
exper i ence

Concr et e,  Pavement s and Soi l s Mat er i al s Techni ci an wi t h 2 year s exper i ence f or  t he 
appr opr i at e ar ea

Test i ng,  Adj ust i ng and 
Bal anci ng ( TAB)  Per sonnel

Speci al i st  must  be a member  of  AABC or  an exper i enced 
t echni ci an of  t he f i r m cer t i f i ed by t he NEBB

Desi gn Qual i t y Cont r ol  
Manager

Regi st er ed Ar chi t ect  or  Pr of essi onal  Engi neer  or  
Japanese equi val ent  ( i . e.  1st  Cl ass Li cense i n any 
speci f i c di scpl i ne,  et c. )   Mi ni mum of  5 year s 
exper i ence as a Desi gn Qual i t y Cont r ol  Manager .

3. 4. 4   Si t e Saf et y and Heal t h Of f i cer  ( SSHO)

See Sect i on 01 35 26 GOVERNMENTAL SAFETY REQUI REMNTS.

3. 4. 5   Addi t i onal  Requi r ement

I n addi t i on t o t he above exper i ence and educat i on r equi r ement s,  t he 
Cont r act or  Qual i t y Cont r ol ( CQC)  Syst em Manager  and Al t er nat e CQC Syst em 
Manager  ar e r equi r ed t o have compl et ed t he Const r uct i on Qual i t y Management  
( CQM)  f or  Cont r act or s cour se.   I f  t he CQC Syst em Manager  does not  have a 
cur r ent  cer t i f i cat i on,  obt ai n t he CQM f or  Cont r act or s cour se cer t i f i cat i on 
wi t hi n 90 days of  awar d.   Thi s cour se i s per i odi cal l y of f er ed by t he Naval  
Faci l i t i es Engi neer i ng Command and t he Ar my Cor ps of  Engi neer s.   Cont act  
t he Cont r act i ng Of f i cer  f or  i nf or mat i on on t he next  schedul ed cl ass.
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The Const r uct i on Qual i t y Management  Tr ai ni ng cer t i f i cat e expi r es af t er  5 
year s.   I f  t he CQC Syst em Manager ' s cer t i f i cat e has expi r ed,  r et ake t he 
cour se t o r emai n cur r ent .

3. 4. 6   Or gani zat i onal  Changes

Mai nt ai n t he CQC st af f  at  f ul l  s t r engt h at  al l  t i mes.  When i t  i s  necessar y 
t o make changes t o t he CQC st af f ,  r evi se t he CQC Pl an t o r ef l ect  t he 
changes and submi t  t he changes t o t he Cont r act i ng Of f i cer  f or  accept ance.

3. 5   SUBMI TTALS AND DELI VERABLES

Submi t t al s,  i f  needed,  have t o compl y wi t h t he r equi r ement s i n Sect i on 
01 33 00 SUBMI TTAL PROCEDURES.   The CQC or gani zat i on i s r esponsi bl e f or  
cer t i f y i ng t hat  al l  submi t t al s and del i ver abl es ar e i n compl i ance wi t h t he 
cont r act  r equi r ement s.   When Sect i on 01 91 00. 15 10 TOTAL BUI LDI NG 
COMMI SSI ONI NG i s i ncl uded t he submi t t al s r equi r ed by t hose sect i ons must  
be coor di nat ed wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES t o ensur e 
adequat e t i me i s al l owed f or  each t ype of  submi t t al  r equi r ed.

3. 6   CONTROL

CQC i s t he means by whi ch t he Cont r act or  ensur es t hat  t he const r uct i on,  t o 
i ncl ude t hat  of  subcont r act or s and suppl i er s,  compl i es wi t h t he 
r equi r ement s of  t he cont r act .   At  l east  t hr ee phases of  cont r ol  ar e 
r equi r ed t o be conduct ed by t he CQC Syst em Manager  f or  each def i nabl e 
f eat ur e of  t he const r uct i on wor k as f ol l ows:

3. 6. 1   Pr epar at or y Phase

Thi s phase i s per f or med pr i or  t o begi nni ng wor k on each def i nabl e f eat ur e of  
wor k,  af t er  al l  r equi r ed pl ans/ document s/ mat er i al s ar e appr oved/ accept ed,  
and af t er  copi es ar e at  t he wor k s i t e.   Thi s phase i ncl udes:

a.   A r evi ew of  each par agr aph of  appl i cabl e speci f i cat i ons,  r ef er ence 
codes,  and st andar ds.   Make avai l abl e dur i ng t he pr epar at or y 
i nspect i on a copy of  t hose sect i ons of  r ef er enced codes and st andar ds 
appl i cabl e t o t hat  por t i on of  t he wor k t o be accompl i shed i n t he 
f i el d.   Mai nt ai n and make avai l abl e i n t he f i el d f or  use by Gover nment  
per sonnel  unt i l  f i nal  accept ance of  t he wor k.

b.   Revi ew of  t he Cont r act  dr awi ngs.

c.   Check t o assur e t hat  al l  mat er i al s and equi pment  have been t est ed,  
submi t t ed,  and appr oved.

d.   Revi ew of  pr ovi s i ons t hat  have been made t o pr ovi de r equi r ed cont r ol  
i nspect i on and t est i ng.

e.   Revi ew Speci al  I nspect i ons r equi r ed by Sect i on 01 45 35 SPECI AL 
I NSPECTI ONS,  t he St at ement  of  Speci al  I nspect i ons and t he Schedul e of  
Speci al  I nspect i ons.

f .   Exami nat i on of  t he wor k ar ea t o assur e t hat  al l  r equi r ed pr el i mi nar y 
wor k has been compl et ed and i s i n compl i ance wi t h t he Cont r act .

g.   Exami nat i on of  r equi r ed mat er i al s,  equi pment ,  and sampl e wor k t o 
assur e t hat  t hey ar e on hand,  conf or m t o appr oved shop dr awi ngs or  
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submi t t ed dat a,  and ar e pr oper l y st or ed.

h.   Revi ew of  t he appr opr i at e act i v i t y hazar d anal ysi s t o assur e saf et y 
r equi r ement s ar e met .

i .   Di scussi on of  pr ocedur es f or  cont r ol l i ng qual i t y of  t he wor k i ncl udi ng 
r epet i t i ve def i c i enci es.   Document  const r uct i on t ol er ances and 
wor kmanshi p st andar ds f or  t hat  f eat ur e of  wor k.

j .   Check t o ensur e t hat  t he por t i on of  t he pl an f or  t he wor k t o be 
per f or med has been accept ed by t he Cont r act i ng Of f i cer .

k.   Di scussi on of  t he i ni t i al  cont r ol  phase.

l .   The Gover nment  needs t o be not i f i ed at  l east  72 hour s i n advance of  
begi nni ng t he pr epar at or y cont r ol  phase.   I ncl ude a meet i ng conduct ed 
by t he CQC Syst em Manager  and at t ended by t he super i nt endent ,  ot her  
CQC per sonnel  ( as appl i cabl e) ,  and t he f or eman r esponsi bl e f or  t he 
def i nabl e f eat ur e.   Document  t he r esul t s of  t he pr epar at or y phase 
act i ons by separ at e mi nut es pr epar ed by t he CQC Syst em Manager  and 
at t ach t o t he dai l y CQC r epor t .   I nst r uct  appl i cabl e wor ker s as t o t he 
accept abl e l evel  of  wor kmanshi p r equi r ed i n or der  t o meet  cont r act  
speci f i cat i ons.

3. 6. 2   I ni t i al  Phase

Thi s phase i s accompl i shed at  t he begi nni ng of  a def i nabl e f eat ur e of  
wor k.   Accompl i sh t he f ol l owi ng:

a.   Check wor k t o ensur e t hat  i t  i s  i n f ul l  compl i ance wi t h cont r act  
r equi r ement s.   Revi ew mi nut es of  t he pr epar at or y meet i ng.

b.   Ver i f y adequacy of  cont r ol s t o ensur e f ul l  cont r act  compl i ance.   
Ver i f y r equi r ed cont r ol  i nspect i on and t est i ng ar e i n compl i ance wi t h 
t he cont r act .

c.   Est abl i sh l evel  of  wor kmanshi p and ver i f y t hat  i t  meet s mi ni mum 
accept abl e wor kmanshi p st andar ds.   Compar e wi t h r equi r ed sampl e panel s 
as appr opr i at e.

d.   Resol ve al l  di f f er ences.

e.   Check saf et y t o i ncl ude compl i ance wi t h and upgr adi ng of  t he saf et y 
pl an and act i v i t y hazar d anal ysi s.   Revi ew t he act i v i t y anal ysi s wi t h 
each wor ker .

f .   The Gover nment  needs t o be not i f i ed at  l east  24 hour s i n advance of  
begi nni ng t he i ni t i al  phase f or  def i nabl e f eat ur e of  wor k.   Pr epar e 
separ at e mi nut es of  t hi s phase by t he CQC Syst em Manager  and at t ach t o 
t he dai l y CQC r epor t .   I ndi cat e t he exact  l ocat i on of  i ni t i al  phase  
f or  def i nabl e f eat ur e of  wor k f or  f ut ur e r ef er ence and compar i son wi t h 
f ol l ow- up phases.

g.   The i ni t i al  phase f or  each def i nabl e f eat ur e of  wor k i s r epeat ed f or  
each new cr ew t o wor k onsi t e,  or  any t i me accept abl e speci f i ed qual i t y 
st andar ds ar e not  bei ng met .

h.   Coor di nat e schedul ed wor k wi t h Speci al  I nspect i ons r equi r ed by Sect i on 
01 45 35 SPECI AL I NSPECTI ONS,  t he St at ement  of  Speci al  I nspect i ons and 
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t he Schedul e of  Speci al  I nspect i ons.

3. 6. 3   Fol l ow- up Phase

Per f or m dai l y checks t o assur e cont r ol  act i v i t i es,  i ncl udi ng cont r ol  
t est i ng,  ar e pr ovi di ng cont i nued compl i ance wi t h cont r act  r equi r ement s,  
unt i l  compl et i on of  t he par t i cul ar  f eat ur e of  wor k.   Recor d t he checks i n 
t he CQC document at i on.   Conduct  f i nal  f ol l ow- up checks and cor r ect  al l  
def i c i enci es pr i or  t o t he st ar t  of  addi t i onal  f eat ur es of  wor k whi ch may 
be af f ect ed by t he def i c i ent  wor k.   Do not  bui l d upon nor  conceal  
non- conf or mi ng wor k.   Coor di nat e schedul ed wor k wi t h Speci al  I nspect i ons 
r equi r ed by Sect i on 01 45 35 SPECI AL I NSPECTI ONS,  t he St at ement  of  Speci al  
I nspect i ons and t he Schedul e of  Speci al  I nspect i ons.

3. 6. 4   Addi t i onal  Pr epar at or y and I ni t i al  Phases

Conduct  addi t i onal  pr epar at or y and i ni t i al  phases on t he same def i nabl e 
f eat ur es of  wor k i f :   t he qual i t y of  on- goi ng wor k i s unaccept abl e;  i f  
t her e ar e changes i n t he appl i cabl e CQC st af f ,  onsi t e pr oduct i on 
super vi s i on or  wor k cr ew;  i f  wor k on a def i nabl e f eat ur e i s r esumed af t er  
a subst ant i al  per i od of  i nact i v i t y;  or  i f  ot her  pr obl ems devel op.

3. 7   TESTS

3. 7. 1   Test i ng Pr ocedur e

Per f or m speci f i ed or  r equi r ed t est s t o ver i f y t hat  cont r ol  measur es ar e 
adequat e t o pr ovi de a pr oduct  whi ch conf or ms t o cont r act  r equi r ement s.   
Upon r equest ,  f ur ni sh t o t he Gover nment  dupl i cat e sampl es of  t est  
speci mens f or  possi bl e t est i ng by t he Gover nment .   Test i ng i ncl udes 
oper at i on and accept ance t est s when speci f i ed.   Pr ocur e t he ser vi ces of  a 
Cor ps of  Engi neer s appr oved t est i ng l abor at or y or  est abl i sh an appr oved 
t est i ng l abor at or y at  t he pr oj ect  s i t e.   Per f or m t he f ol l owi ng act i v i t i es 
and r ecor d and pr ovi de t he f ol l owi ng dat a:

a.   Ver i f y t hat  t est i ng pr ocedur es compl y wi t h cont r act  r equi r ement s.

b.   Ver i f y t hat  f aci l i t i es and t est i ng equi pment  ar e avai l abl e and compl y 
wi t h t est i ng st andar ds.

c.   Check t est  i nst r ument  cal i br at i on dat a agai nst  cer t i f i ed st andar ds.

d.   Ver i f y t hat  r ecor di ng f or ms and t est  i dent i f i cat i on cont r ol  number  
syst em,  i ncl udi ng al l  of  t he t est  document at i on r equi r ement s,  have 
been pr epar ed.

e.   Recor d r esul t s of  al l  t est s t aken,  bot h passi ng and f ai l i ng on t he CQC 
r epor t  f or  t he dat e t aken.   Speci f i cat i on par agr aph r ef er ence,  
l ocat i on wher e t est s wer e t aken,  and t he sequent i al  cont r ol  number  
i dent i f y i ng t he t est .   I f  appr oved by t he Cont r act i ng Of f i cer ,  act ual  
t est  r epor t s ar e submi t t ed l at er  wi t h a r ef er ence t o t he t est  number  
and dat e t aken.   Pr ovi de an i nf or mat i on copy of  t est s per f or med by an 
of f s i t e or  commer ci al  t est  f aci l i t y  di r ect l y t o t he Cont r act i ng 
Of f i cer .   Fai l ur e t o submi t  t i mel y t est  r epor t s as st at ed r esul t s i n 
nonpayment  f or  r el at ed wor k per f or med and di sappr oval  of  t he t est  
f aci l i t y  f or  t hi s Cont r act .
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3. 7. 2   Onsi t e Labor at or y

The Gover nment  r eser ves t he r i ght  t o ut i l i ze t he Cont r act or ' s cont r ol  
t est i ng l abor at or y and equi pment  t o make assur ance t est s,  and t o check t he 
Cont r act or ' s t est i ng pr ocedur es,  t echni ques,  and t est  r esul t s at  no 
addi t i onal  cost  t o t he Gover nment .

3. 8   COMPLETI ON I NSPECTI ON

3. 8. 1   Punch- Out  I nspect i on

Conduct  an i nspect i on of  t he wor k by t he CQC Syst em Manager  near  t he end 
of  t he wor k,  or  any i ncr ement  of  t he wor k est abl i shed by a t i me st at ed i n 
FAR 52. 211- 10 Commencement ,  Pr osecut i on,  and Compl et i on of  Wor k.   Pr epar e 
and i ncl ude i n t he CQC document at i on a punch l i s t  of  i t ems whi ch do not  
conf or m t o t he appr oved dr awi ngs and speci f i cat i ons,  as r equi r ed by 
par agr aph DOCUMENTATI ON.   I ncl ude wi t hi n t he l i s t  of  def i c i enci es t he 
est i mat ed dat e by whi ch t he def i c i enci es wi l l  be cor r ect ed.   Make a second 
i nspect i on t he CQC Syst em Manager  or  st af f  t o ascer t ai n t hat  al l  
def i c i enci es have been cor r ect ed.   Once t hi s i s accompl i shed,  not i f y t he 
Gover nment  t hat  t he f aci l i t y  i s  r eady f or  t he Gover nment  Pr e- Fi nal  
i nspect i on.

3. 8. 2   Pr e- Fi nal  I nspect i on

The Gover nment  wi l l  per f or m t he pr e- f i nal  i nspect i on t o ver i f y t hat  t he 
f aci l i t y  i s  compl et e and r eady t o be occupi ed.   A Gover nment  Pr e- Fi nal  
Punch Li st  may be devel oped as a r esul t  of  t hi s i nspect i on.   Ensur e t hat  
al l  i t ems on t hi s l i s t  have been cor r ect ed bef or e not i f y i ng t he 
Gover nment ,  so t hat  a Fi nal  i nspect i on wi t h t he cust omer  can be 
schedul ed.   Cor r ect  any i t ems not ed on t he Pr e- Fi nal  i nspect i on i n a 
t i mel y manner .   These i nspect i ons and any def i c i ency cor r ect i ons r equi r ed 
by t hi s par agr aph need t o be accompl i shed wi t hi n t he t i me sl at ed f or  
compl et i on of  t he ent i r e wor k or  any par t i cul ar  i ncr ement  of  t he wor k i f  
t he pr oj ect  i s  di v i ded i nt o i ncr ement s by separ at e compl et i on dat es.

3. 8. 3   Fi nal  Accept ance I nspect i on

The Cont r act or ' s Qual i t y Cont r ol  I nspect i on per sonnel ,  pl us t he 
super i nt endent  or  ot her  pr i mar y management  per son,  and t he Cont r act i ng 
Of f i cer ' s Repr esent at i ve i s r equi r ed t o be i n at t endance at  t he f i nal  
accept ance i nspect i on.   Addi t i onal  Gover nment  per sonnel  i ncl udi ng,  but  not  
l i mi t ed t o,  t hose f r om Base/ Post  Ci v i l  Faci l i t y  Engi neer  user  gr oups,  and 
maj or  commands can al so be i n at t endance.   The f i nal  accept ance i nspect i on 
wi l l  be f or mal l y schedul ed by t he Cont r act i ng Of f i cer  based upon r esul t s 
of  t he Pr e- Fi nal  i nspect i on.   Not i f y t he Cont r act i ng Of f i cer  at  l east  14 
days pr i or  t o t he f i nal  accept ance i nspect i on and i ncl ude t he Cont r act or ' s 
assur ance t hat  al l  speci f i c  i t ems pr evi ousl y i dent i f i ed t o t he Cont r act or  
as bei ng unaccept abl e,  al ong wi t h al l  r emai ni ng wor k per f or med under  t he 
Cont r act ,  wi l l  be compl et e and accept abl e by t he dat e schedul ed f or  t he 
f i nal  accept ance i nspect i on.   Fai l ur e of  t he Cont r act or  t o have al l  
cont r act  wor k accept abl y compl et e f or  t hi s i nspect i on wi l l  be cause f or  
t he Cont r act i ng Of f i cer  t o bi l l  t he Cont r act or  f or  t he Gover nment ' s 
addi t i onal  i nspect i on cost  i n accor dance FAR 52. 246- 12 I nspect i on of  
Const r uct i on.
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3. 9   DOCUMENTATI ON

3. 9. 1   Qual i t y Cont r ol  Act i v i t i es

Mai nt ai n cur r ent  r ecor ds pr ovi di ng f act ual  evi dence t hat  r equi r ed qual i t y 
cont r ol  act i v i t i es and t est s have been per f or med.   I ncl ude i n t hese 
r ecor ds t he wor k of  subcont r act or s and suppl i er s on an accept abl e f or m 
t hat  i ncl udes,  as a mi ni mum,  t he f ol l owi ng i nf or mat i on:

a.   The name and ar ea of  r esponsi bi l i t y  of  t he Cont r act or / Subcont r act or .

b.   Oper at i ng pl ant / equi pment  wi t h hour s wor ked,  i dl e,  or  down f or  r epai r .

c.   Wor k per f or med each day,  gi v i ng l ocat i on,  descr i pt i on,  and by whom.   
When Net wor k Anal ysi s ( NAS)  i s used,  i dent i f y each phase of  wor k 
per f or med each day by NAS act i v i t y number .

d.   Test  and cont r ol  act i v i t i es per f or med wi t h r esul t s and r ef er ences t o 
speci f i cat i ons/ dr awi ngs r equi r ement s.   I dent i f y t he cont r ol  phase 
( Pr epar at or y,  I ni t i al ,  Fol l ow- up) .   Li st  of  def i c i enci es not ed,  al ong 
wi t h cor r ect i ve act i on.

e.   Quant i t y of  mat er i al s r ecei ved at  t he s i t e wi t h st at ement  as t o 
accept abi l i t y ,  st or age,  and r ef er ence t o speci f i cat i ons/ dr awi ngs 
r equi r ement s.

f .   Submi t t al s and del i ver abl es r evi ewed,  wi t h Cont r act  r ef er ence,  by 
whom,  and act i on t aken.

g.   Of f s i t e sur vei l l ance act i v i t i es,  i ncl udi ng act i ons t aken.

h.   Job saf et y eval uat i ons st at i ng what  was checked,  r esul t s,  and 
i nst r uct i ons or  cor r ect i ve act i ons.

i .   I nst r uct i ons gi ven/ r ecei ved and conf l i c t s i n pl ans and speci f i cat i ons.

j .   Pr ovi de document at i on of  desi gn qual i t y cont r ol  act i v i t i es.   For  
i ndependent  desi gn r evi ews,  pr ovi de,  as a mi ni mum,  i dent i f i cat i on of  
t he I ndependent  Techni cal  Revi ew ( I TR)  t eam,  t he I TR r evi ew comment s,  
r esponses and t he r ecor d of  r esol ut i on of  t he comment s.

3. 9. 2   Ver i f i cat i on St at ement

I ndi cat e a descr i pt i on of  t r ades wor ki ng on t he pr oj ect ;  t he number  of  
per sonnel  wor ki ng;  weat her  condi t i ons encount er ed;  and any del ays 
encount er ed.   Cover  bot h conf or mi ng and def i c i ent  f eat ur es and i ncl ude a 
st at ement  t hat  equi pment  and mat er i al s i ncor por at ed i n t he wor k and 
wor kmanshi p compl y wi t h t he Cont r act .   Fur ni sh t he or i gi nal  and one copy 
of  t hese r ecor ds i n r epor t  f or m t o t he Gover nment  dai l y wi t hi n 24 hour s 
af t er  t he dat e cover ed by t he r epor t ,  except  t hat  r epor t s need not  be 
submi t t ed f or  days on whi ch no wor k i s per f or med.   As a mi ni mum,  pr epar e 
and submi t  one r epor t  f or  ever y 7 days of  no wor k and on t he l ast  day of  a 
no wor k per i od.   Al l  cal endar  days need t o be account ed f or  t hr oughout  t he 
l i f e of  t he cont r act .   The f i r st  r epor t  f ol l owi ng a day of  no wor k wi l l  be 
f or  t hat  day onl y.   Repor t s need t o be si gned and dat ed by t he Cont r act or  
Qual i t y Cont r ol ( CQC)  Syst em Manager .   I ncl ude copi es of  t est  r epor t s and 
copi es of  r epor t s pr epar ed by al l  subor di nat e qual i t y cont r ol  per sonnel  
wi t hi n t he CQC Syst em Manager  Repor t .
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3. 10   SAMPLE FORMS

Sampl e f or ms can be obt ai ned f r om t he Resi dent  Of f i ce or  f ound t hr ough 
Cont r act or  l i nk of  t he RMS websi t e ht t ps: / / r ms. usace. ar my. mi l / .

3. 11   NOTI FI CATI ON OF NONCOMPLI ANCE

The Cont r act i ng Of f i cer  wi l l  not i f y t he Cont r act or  of  any det ect ed 
noncompl i ance wi t h t he f or egoi ng r equi r ement s.   Take i mmedi at e cor r ect i ve 
act i on af t er  r ecei pt  of  such not i ce.   Such not i ce,  when del i ver ed t o t he 
Cont r act or  at  t he wor k s i t e,  wi l l  be deemed suf f i c i ent  f or  t he pur pose of  
not i f i cat i on.   I f  t he Cont r act or  f ai l s  or  r ef uses t o compl y pr ompt l y,  t he 
Cont r act i ng Of f i cer  can i ssue an or der  st oppi ng al l  or  par t  of  t he wor k 
unt i l  sat i sf act or y cor r ect i ve act i on has been t aken.   No par t  of  t he t i me 
l ost  due t o such st op or der s wi l l  be made t he subj ect  of  c l ai m f or  
ext ensi on of  t i me or  f or  excess cost s or  damages by t he Cont r act or .

        - -  End of  Sect i on - -
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SECTI ON 01 45 00. 15 10

RESI DENT MANAGEMENT SYSTEM CONTRACTOR MODE ( RMS CM)
11/ 16

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s sect i on t o t he ext ent  
r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by t he basi c 
desi gnat i on onl y.

U. S.  ARMY CORPS OF ENGI NEERS ( USACE)

EM 385- 1- 1  Saf et y - -  Saf et y and Heal t h Requi r ement s 
Manual

1. 2   MEASUREMENT AND PAYMENT

The wor k of  t hi s sect i on i s not  measur ed f or  payment .   The Cont r act or  i s 
r esponsi bl e f or  t he wor k of  t hi s sect i on,  wi t hout  any di r ect  compensat i on 
ot her  t han t he payment  r ecei ved f or  cont r act  i t ems.

1. 3   CONTRACT ADMI NI STRATI ON

The Gover nment  wi l l  use t he Resi dent  Management  Syst em ( RMS)  t o assi st  i n 
i t s moni t or i ng and admi ni st r at i on of  t hi s cont r act .   The Gover nment  
accesses t he syst em usi ng t he Gover nment  Mode of  RMS ( RMS GM)  and t he 
Cont r act or  accesses t he syst em usi ng t he Cont r act or  Mode ( RMS CM) .   The 
t er m RMS wi l l  be used i n t he r emai nder  of  t hi s sect i on f or  bot h RMS GM and 
RMS CM.   The j oi nt  Gover nment - Cont r act or  use of  RMS f aci l i t at es el ect r oni c 
exchange of  i nf or mat i on and over al l  management  of  t he cont r act .   The 
Cont r act or  accesses RMS t o r ecor d,  mai nt ai n,  i nput ,  t r ack,  and 
el ect r oni cal l y shar e i nf or mat i on wi t h t he Gover nment  t hr oughout  t he 
cont r act  per i od i n t he f ol l owi ng ar eas:

Admi ni st r at i on
Fi nances
Qual i t y Cont r ol
Submi t t al  Moni t or i ng
Schedul i ng
Cl oseout
I mpor t / Expor t  of  Dat a

1. 3. 1   Cor r espondence and El ect r oni c Communi cat i ons

For  ease and speed of  communi cat i ons,  exchange cor r espondence and ot her  
document s i n el ect r oni c f or mat  t o t he maxi mum ext ent  f easi bl e.   Some 
cor r espondence,  i ncl udi ng pay r equest s and payr ol l s,  ar e al so t o be 
pr ovi ded i n paper  f or mat  wi t h or i gi nal  s i gnat ur es.   Paper  document s wi l l  
gover n,  i n t he event  of  di scr epancy wi t h t he el ect r oni c ver si on.

1. 3. 2   Ot her  Fact or s

Ot her  por t i ons of  t hi s document  have a di r ect  r el at i onshi p t o t he 
r epor t i ng accompl i shed t hr ough RMS.   Par t i cul ar  at t ent i on i s di r ect ed t o 
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FAR 52. 236- 15 Schedul es f or  Const r uct i on Cont r act s;  FAR 52. 232- 27 Pr ompt  
Payment  f or  Const r uct i on Cont r act s;  FAR 52. 232- 5 Payment s Under  
Fi xed- Pr i ced Const r uct i on Cont r act s;  [ Sect i on 01 32 01. 00 10 PROJECT 
SCHEDULE] [ Sect i on 01 32 16. 00 20 SMALL PROJECT CONSTRUCTI ON PROGRESS 
SCHEDULES] ;  Sect i on 01 33 00 SUBMI TTAL PROCEDURES;  Sect i on 01 35 26 
GOVERNMENTAL SAFETY REQUI REMENTS;  and Sect i on 01 45 00. 00 10 QUALI TY 
CONTROL.

1. 4   RMS SOFTWARE

RMS i s a Wi ndows- based pr ogr am t hat  can be r un on a Wi ndows- based PC 
meet i ng t he r equi r ement s as speci f i ed i n par agr aph SYSTEM REQUI REMENTS.   
Downl oad,  i nst al l  and be abl e t o ut i l i ze t he l at est  ver si on of  t he RMS 
sof t war e wi t hi n 7 cal endar  days of  r ecei pt  of  t he Not i ce t o Pr oceed.   RMS 
sof t war e,  user  manual s,  access and i nst al l at i on i nst r uct i ons,  pr ogr am 
updat es and t r ai ni ng i nf or mat i on ar e avai l abl e f r om t he RMS websi t e (
ht t ps: / / r ms. usace. ar my. mi l ) .   The Gover nment  and t he Cont r act or  wi l l  have 
di f f er ent  access aut hor i t i es t o t he same cont r act  dat abase t hr ough RMS.   
The common dat abase wi l l  be updat ed aut omat i cal l y each t i me a user  
f i nal i zes an ent r y or  change.

1. 5   SYSTEM REQUI REMENTS

The f ol l owi ng i s t he r ecommended syst em conf i gur at i on t o r un t he 
Cont r act or  Mode RMS f or  f ul l  ut i l i zat i on of  al l  f eat ur es f or  al l  t ypes and 
si zes of  cont r act s.   Smal l er ,  l ess compl i cat ed,  pr oj ect s may not  r equi r e 
t he conf i gur at i on l evel s descr i bed bel ow.   Requi r ed conf i gur at i on al so 
not ed bel ow.

Recommended RMS Syst em Requi r ement s

Har dwar e

Wi ndows- based PC 1. 7 GHz i 3;  AMD A6 3650 GHz or  hi gher  
pr ocessor  ( REQUI RED)

RAM 8 GB

Har d dr i ve di sk 100 GB space f or  sol e use by RMS syst em

Moni t or Scr een r esol ut i on 1366 x 768

Mouse or  ot her  poi nt i ng devi ce

Wi ndows compat i bl e pr i nt er Laser  pr i nt er  must  have 4 MB+ of  RAM

Connect i on t o t he I nt er net mi ni mum 4 Mbs per  user

Sof t war e

MS Wi ndows Wi ndows 10 x 64 bi t  ( RMS r equi r es 64 bi t  
O/ S)  or  newer  ( REQUI RED)

Wor d Pr ocessi ng sof t war e Vi ewer  f or  MS Wor d 2013,  MS Excel  2013 or  
newer  ( REQUI RED)
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Recommended RMS Syst em Requi r ement s

E- mai l MAPI  compat i bl e ( REQUI RED)

Vi r us pr ot ect i on sof t war e Regul ar l y upgr aded wi t h al l  i ssued 
Manuf act ur er ' s updat es and i s abl e t o 
det ect  most  zer o day vi r uses  ( REQUI RED)

1. 6   CONTRACT DATABASE -  GOVERNMENT

The Gover nment  wi l l  ent er  t he basi c cont r act  awar d dat a i n RMS pr i or  t o 
gr ant i ng t he Cont r act or  access.   The Gover nment  ent r i es i nt o RMS wi l l  
gener al l y be r el at ed t o submi t t al  r evi ews,  cor r espondence st at us,  and 
Qual i t y Assur ance( QA) comment s,  as wel l  as ot her  mi scel l aneous 
admi ni st r at i ve i nf or mat i on.

1. 7   CONTRACT DATABASE -  CONTRACTOR 

Cont r act or  ent r i es i nt o RMS est abl i sh,  mai nt ai n,  and updat e dat a 
t hr oughout  t he dur at i on of  t he cont r act .   Cont r act or  ent r i es gener al l y 
i ncl ude pr i me and subcont r act or  i nf or mat i on,  dai l y r epor t s,  submi t t al s,  
RFI ' s,  schedul e updat es and payment  r equest s.  RMS i ncl udes t he abi l i t y  t o 
i mpor t  at t achment s and expor t  r epor t s i n many of  t he modul es,  i ncl udi ng 
submi t t al s.   The Cont r act or  r esponsi bi l i t i es f or  ent r i es i n RMS t ypi cal l y 
i ncl ude t he f ol l owi ng i t ems:  

1. 7. 1   Admi ni st r at i on

1. 7. 1. 1   Cont r act or  I nf or mat i on

Ent er  al l  cur r ent  Cont r act or  admi ni st r at i ve dat a and i nf or mat i on i nt o RMS 
wi t hi n 7 cal endar  days of  r ecei v i ng access t o t he cont r act  i n RMS.   Thi s 
i ncl udes,  but  i s not  l i mi t ed t o,  Cont r act or ' s name,  addr ess,  t el ephone 
number s,  management  st af f ,  and ot her  r equi r ed i t ems.

1. 7. 1. 2   Subcont r act or  I nf or mat i on

Ent er  al l  mi ssi ng subcont r act or  admi ni st r at i ve dat a and i nf or mat i on i nt o 
RMS CM wi t hi n 7 cal endar  days of  r ecei v i ng access t o t he cont r act  i n RMS 
or  wi t hi n 7 cal endar  days of  t he s i gni ng of  t he subcont r act or  agr eement  
f or  agr eement s s i gned at  a l at er  dat e.   Thi s i ncl udes name,  t r ade,  
addr ess,  phone number s,  and ot her  r equi r ed i nf or mat i on f or  al l  
subcont r act or s.   A subcont r act or  i s l i s t ed separ at el y f or  each t r ade t o be 
per f or med.

1. 7. 1. 3   Cor r espondence

I dent i f y al l  Cont r act or  cor r espondence t o t he Gover nment  wi t h a ser i al  
number .   Pr ef i x cor r espondence i ni t i at ed by t he Cont r act or ' s s i t e of f i ce 
wi t h " S" .   Pr ef i x l et t er s i ni t i at ed by t he Cont r act or ' s home ( mai n)  of f i ce 
wi t h " H" .   Let t er s ar e number ed st ar t i ng f r om 0001.   ( e. g. ,  H- 0001 or  
S- 0001) .   The Gover nment ' s l et t er s t o t he Cont r act or  wi l l  be pr ef i xed wi t h 
" C"  or  " RFP" .

1. 7. 1. 4   Equi pment  

Ent er  and mai nt ai n a cur r ent  l i s t  of  equi pment  pl anned f or  use or  bei ng 
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used on t he j obsi t e,  i ncl udi ng t he most  r ecent  and pl anned equi pment  
i nspect i on dat es.

1. 7. 1. 5   Repor t s

Tr ack t he st at us of  t he pr oj ect  ut i l i z i ng t he r epor t s avai l abl e i n RMS.   
The val ue of  t hese r epor t s i s r ef l ect i ve of  t he qual i t y of  t he dat a 
i nput .   These r epor t s i ncl ude t he Pr ogr ess Payment  Request  wor ksheet ,  
Qual i t y Cont r ol  ( QC)  comment s,  Submi t t al  Regi st er  St at us,  and Thr ee- Phase 
Cont r ol  wor ksheet s.

1. 7. 1. 6   Request  For  I nf or mat i on ( RFI )

Cr eat e and t r ack al l  Request s For  I nf or mat i on ( RFI )  i n t he RMS 
Admi ni st r at i on Modul e f or  Gover nment  r evi ew and r esponse.  

1. 7. 2   Fi nances

1. 7. 2. 1   Pay Act i v i t y Dat a

Devel op and ent er  a l i s t  of  pay act i v i t i es i n conj unct i on wi t h t he pr oj ect  
schedul e.   The sum of  pay act i v i t i es equal s t he t ot al  cont r act  amount ,  
i ncl udi ng modi f i cat i ons.   Each pay act i v i t y must  be assi gned t o a Cont r act  
Li ne I t em Number  ( CLI N) .   The sum of  t he act i v i t i es assi gned t o a CLI N 
equal s t he amount  of  each CLI N.  

1. 7. 2. 2   Payment  Request s

Pr epar e al l  pr ogr ess payment  r equest s usi ng RMS.   Updat e t he wor k 
compl et ed under  t he cont r act  at  l east  mont hl y,  measur ed as per cent  or  as 
speci f i c  quant i t i es.   Af t er  t he updat e,  gener at e a payment  r equest  and 
pr ompt  payment  cer t i f i cat i on usi ng RMS.   Submi t  t he s i gned pr ompt  payment  
cer t i f i cat i on and payment  r equest  as wel l  as suppor t i ng dat a ei t her  
el ect r oni cal l y or  by har d copy.   Unl ess wai ved by t he Cont r act i ng Of f i cer ,  
a s i gned paper  copy of  t he appr oved payment  cer t i f i cat i on and r equest  i s 
al so r equi r ed and wi l l  gover n i n t he event  of  di scr epancy wi t h t he 
el ect r oni c ver si on.

1. 7. 3   Qual i t y Cont r ol  ( QC)

Ent er  and t r ack i mpl ement at i on of  t he 3- phase QC Cont r ol  Syst em,  QC 
t est i ng,  t r ansf er r ed and i nst al l ed pr oper t y and war r ant i es i n RMS.   
Pr epar e dai l y r epor t s,  i dent i f y and t r ack def i c i enci es,  document  pr ogr ess 
of  wor k,  and suppor t  ot her  Cont r act or  QC r equi r ement s i n RMS.   Mai nt ai n 
al l  dat a on a dai l y basi s.   I nsur e t hat  RMS r ef l ect s al l  qual i t y cont r ol  
met hods,  t est s and act i ons cont ai ned wi t hi n t he Cont r act or  Qual i t y Cont r ol  
( CQC)  Pl an and Gover nment  r evi ew comment s of  same wi t hi n 7 cal endar  days 
of  Gover nment  accept ance of  t he CQC Pl an.

1. 7. 3. 1   Qual i t y Cont r ol  ( QC)  Repor t s

The Cont r act or ' s Qual i t y Cont r ol  ( QC)  Dai l y Repor t  i n RMS i s t he of f i c i al  
r epor t .   The Cont r act or  can use ot her  suppl ement al  f or mat s t o r ecor d QC 
dat a,  but  i nf or mat i on f r om any suppl ement al  f or mat s ar e t o be consol i dat ed 
and ent er ed i nt o t he RMS QC Dai l y Repor t .   Any suppl ement al  i nf or mat i on 
may be ent er ed i nt o RMS as an at t achment  t o t he r epor t .   QC Dai l y Repor t s 
must  be f i nal i zed and si gned i n RMS wi t hi n 24 hour s af t er  t he dat e cover ed 
by t he r epor t .   Pr ovi de t he Gover nment  a pr i nt ed si gned copy of  t he QC 
Dai l y Repor t ,  unl ess wai ved by t he Cont r act i ng Of f i cer .
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1. 7. 3. 2   Def i c i ency Tr acki ng.

Use t he QC Dai l y Repor t  Modul e t o ent er  and t r ack def i c i enci es.  
Def i c i enci es i dent i f i ed and ent er ed i nt o RMS by t he Cont r act or  or  t he 
Gover nment  wi l l  be sequent i al l y  number ed wi t h a QC or  QA pr ef i x f or  
t r acki ng pur poses.   Ent er  each def i c i ency i nt o RMS t he same day t hat  t he 
def i c i ency i s i dent i f i ed.   Moni t or ,  t r ack and r esol ve al l  QC and QA 
ent er ed def i c i enci es.   A def i c i ency i s not  consi der ed t o be cor r ect ed 
unt i l  t he Gover nment  i ndi cat es concur r ence i n RMS.

1. 7. 3. 3   Thr ee- Phase Cont r ol  Meet i ngs

Mai nt ai n schedul ed and act ual  dat es and t i mes of  pr epar at or y and i ni t i al  
cont r ol  meet i ngs i n RMS.   Wor ksheet s f or  t he t hr ee- phase cont r ol  meet i ngs 
ar e gener at ed wi t hi n RMS.

1. 7. 3. 4   Labor  and Equi pment  Hour s

Ent er  l abor  and equi pment  exposur e hour s on a dai l y basi s.   Rol l  up t he 
l abor  and equi pment  exposur e dat a i nt o a mont hl y exposur e r epor t .

1. 7. 3. 5   Acci dent / Saf et y Repor t i ng

Bot h t he Cont r act or  and t he Gover nment  ent er  saf et y r el at ed comment s i n 
RMS as a def i c i ency.   The Cont r act or  must  moni t or ,  t r ack and show 
r esol ut i on f or  saf et y i ssues i n t he QC Dai l y Repor t  ar ea of  t he RMS QC 
Modul e.   I n addi t i on,  f ol l ow al l  r epor t i ng r equi r ement s f or  acci dent s and 
i nci dent s as r equi r ed i n EM 385- 1- 1,  Sect i on 01 35 26 GOVERNMENTAL SAFETY 
REQUI REMENTS and as r equi r ed by any ot her  appl i cabl e Feder al ,  St at e or  
l ocal  agenci es.

1. 7. 3. 6   Def i nabl e Feat ur es of  Wor k

Ent er  each f eat ur e of  wor k,  as def i ned i n t he appr oved CQC Pl an,  i nt o t he 
RMS QC Modul e.   A f eat ur e of  wor k may be associ at ed wi t h a s i ngl e or  
mul t i pl e pay act i v i t i es,  however  a pay act i v i t y i s onl y t o be l i nked t o a 
s i ngl e f eat ur e of  wor k.

1. 7. 3. 7   Act i v i t y Hazar d Anal ysi s

I mpor t  act i v i t y hazar d anal ysi s el ect r oni c document  f i l es i nt o t he RMS QC 
Modul e ut i l i z i ng t he document  package manager .

1. 7. 4   Submi t t al  Management

Ent er  al l  cur r ent  submi t t al  r egi st er  dat a and i nf or mat i on i nt o RMS wi t hi n 
7 cal endar  days of  r ecei v i ng access t o t he cont r act  i n RMS.   The 
i nf or mat i on shown on t he submi t t al  r egi st er  f ol l owi ng t he speci f i cat i on 
Sect i on 01 33 00 SUBMI TTAL PROCEDURES wi l l  al r eady be ent er ed i nt o t he RMS 
dat abase when access i s gr ant ed.   Gr oup el ect r oni c submi t t al  document s 
i nt o t r ansmi t t al  packages t o send t o t he Gover nment ,  except  ver y l ar ge 
el ect r oni c f i l es,  sampl es,  mock ups,  col or  boar ds,  or  wher e har d copi es 
ar e speci f i cal l y r equi r ed.   Tr ack t r ansmi t t al s and updat e t he submi t t al  
r egi st er  i n RMS on a dai l y basi s t hr oughout  t he dur at i on of  t he cont r act .   
Submi t  har d copi es of  al l  submi t t al s unl ess wai ved by t he Cont r act i ng 
Of f i cer .
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1. 7. 5   Schedul e

Ent er  and updat e t he cont r act  pr oj ect  schedul e i n RMS by ei t her  manual l y 
ent er i ng al l  schedul e dat a or  by i mpor t i ng t he St andar d Dat a Exchange 
For mat  ( SDEF)  f i l e,  based on t he r equi r ement s i n [ Sect i on 01 32 01. 00 10 
PROJECT SCHEDULE] [ Sect i on 01 32 16. 00 20 SMALL PROJECT CONSTRUCTI ON 
PROGRESS SCHEDULES] .

1. 7. 6   Cl oseout

Cl oseout  document s,  pr ocesses and f or ms ar e managed and t r acked i n RMS by 
bot h t he Cont r act or  and t he Gover nment .   Ensur e t hat  al l  c l oseout  
document s ar e ent er ed,  compl et ed and document ed wi t hi n RMS.

1. 8   I MPLEMENTATI ON

Use of  RMS as descr i bed i n t he pr ecedi ng par agr aphs i s mandat or y.   Ensur e 
t hat  suf f i c i ent  r esour ces ar e avai l abl e t o mai nt ai n cont r act  dat a wi t hi n 
t he RMS syst em.   RMS i s an i nt egr al  par t  of  t he Cont r act or ' s r equi r ed 
management  of  qual i t y cont r ol .

1. 9   MONTHLY COORDI NATI ON MEETI NG

Updat e t he RMS CM dat abase each wor kday.  At  l east  mont hl y,  gener at e and 
submi t  one schedul e updat e.  At  l east  one week pr i or  t o submi t t al ,  meet  
wi t h t he Gover nment  r epr esent at i ve t o r evi ew t he pl anned pr ogr ess payment  
dat a submi ssi on f or  er r or s and omi ssi ons.

Make r equi r ed cor r ect i ons pr i or  t o Gover nment  accept ance of  t he expor t  
f i l e and pr ogr ess payment  r equest .  Payment  r equest s accompani ed by 
i ncompl et e or  i ncor r ect  dat a submi t t al s wi l l  not  be accept ed.  The 
Gover nment  wi l l  not  pr ocess pr ogr ess payment s unt i l  al l  r equi r ed 
cor r ect i ons ar e pr ocessed.

1. 10   NOTI FI CATI ON OF NONCOMPLI ANCE

Take cor r ect i ve act i on wi t hi n 7 cal endar  days af t er  r ecei pt  of  not i ce of  
RMS non- compl i ance by t he Cont r act i ng Of f i cer .

PART 2   PRODUCTS

Not  Used

PART 3   EXECUTI ON

Not  Used

        - -  End of  Sect i on - -
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SECTI ON 01 45 35

SPECI AL I NSPECTI ONS
02/ 15

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

AMERI CAN SOCI ETY OF CI VI L ENGI NEERS ( ASCE)

ASCE 7 ( 2017)  Mi ni mum Desi gn Loads f or  Bui l di ngs 
and Ot her  St r uct ur es

I NTERNATI ONAL CODE COUNCI L ( I CC)

I CC I BC ( 2021)  I nt er nat i onal  Bui l di ng Code

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S Z2305 ( 2013)  Non- dest r uct i ve Test i ng -  
Qual i f i cat i on and Cer t i f i cat i on of  
Per sonnel

U. S.  DEPARTMENT OF DEFENSE ( DOD)

UFC 03- 301- 01 ( 2019)  St r uct ur al  Engi neer i ng

1. 2   GENERAL REQUI REMENTS

Per f or m Speci al  I nspect i ons i n accor dance wi t h t he St at ement  of  Speci al  
I nspect i ons,  Schedul e of  Speci al  I nspect i ons and Chapt er  17 of  I CC I BC.   
The St at ement  of  Speci al  I nspect i ons and Schedul e of  Speci al  I nspect i ons 
ar e i ncl uded as an at t achment  t o t hi s speci f i cat i on.   Speci al  I nspect i ons 
ar e t o be per f or med by an i ndependent  t hi r d par t y and ar e i nt ended t o 
ensur e t hat  t he wor k of  t he pr i me cont r act or  i s i n accor dance wi t h t he 
Cont r act  Document s and appl i cabl e bui l di ng codes.   Speci al  i nspect i ons do 
not  t ake t he pl ace of  t he t hr ee phases of  cont r ol  i nspect i ons per f or med by 
t he Cont r act or ' s QC Manager  or  any t est i ng and i nspect i ons r equi r ed by 
ot her  sect i ons of  t he speci f i cat i ons. [

St r uct ur al  obser vat i ons wi l l  be per f or med by t he Gover nment .   The 
cont r act or  must  pr ovi de not i f i cat i on t o t he Cont r act i ng Of f i cer  14 days 
pr i or  t o t he f ol l owi ng poi nt s of  const r uct i on:

a.    [ _____]
b.    [ _____]
c.    [ _____] ]
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1. 3   DEFI NI TI ONS

1. 3. 1   Cont i nuous Speci al  I nspect i ons

Cont i nuous Speci al  I nspect i ons i s t he const ant  moni t or i ng of  speci f i c  
t asks by a speci al  i nspect or .  These i nspect i ons must  be car r i ed out  
cont i nuousl y over  t he dur at i on of  t he par t i cul ar  t asks.

1. 3. 2   Per i odi c Speci al  I nspect i ons

Per i odi c Speci al  I nspect i ons i s Speci al  I nspect i ons by t he speci al  
i nspect or  who i s i nt er mi t t ent l y pr esent  wher e t he wor k t o be i nspect ed has 
been or  i s bei ng per f or med.

1. 3. 3   Per f or m

Per f or m t hese Speci al  I nspect i ons t asks f or  each wel ded j oi nt  or  member ,  
bol t ed or  f ast ener  connect i on,  and r equi r ed ver i f i cat i on.

1. 3. 4   Obser ve

Obser ve t hese Speci al  I nspect i ons i t ems on a r andom dai l y basi s.   
Oper at i ons need not  be del ayed pendi ng t hese i nspect i ons.

1. 3. 5   Speci al  I nspect or  ( SI )

A qual i f i ed per son r et ai ned by t he cont r act or  and appr oved by t he 
Cont r act i ng Of f i cer  as havi ng t he compet ence necessar y t o i nspect  a 
par t i cul ar  t ype of  const r uct i on r equi r i ng Speci al  I nspect i ons.   The SI  
must  be an i ndependent  t hi r d par t y hi r ed di r ect l y by t he Pr i me Cont r act or .

1. 3. 6   Associ at e Speci al  I nspect or  ( ASI )

A qual i f i ed per son who assi st s t he SI  i n per f or mi ng Speci al  I nspect i ons 
but  must  per f or m i nspect i on under  t he di r ect  super vi s i on of  t he SI  and 
cannot  per f or m i nspect i ons wi t hout  t he SI  on si t e.

1. 3. 7   Thi r d Par t y

A t hi r d par t y i nspect or  must  not  be company empl oyee of  t he Cont r act or  or  
any Sub- Cont r act or  per f or mi ng t he wor k t o be i nspect ed.

[ 1. 3. 8   Speci al  I nspect or  of  Recor d ( SI OR)

A l i censed engi neer  i n r esponsi bl e char ge of  super vi s i on al l  speci al  
i nspect or s f or  t he pr oj ect  and appr oved by t he Cont r act i ng of f i cer .   The 
SI OR must  be an i ndependent  t hi r d par t y hi r ed di r ect l y by t he Pr i me 
Cont r act or .

] 1. 3. 9   Cont r act i ng Of f i cer

The Gover nment  of f i c i al  havi ng over al l  aut hor i t y f or  admi ni st r at i ve 
cont r act i ng act i ons.  Cer t ai n cont r act i ng act i ons may be del egat ed t o t he 
Cont r act i ng Of f i cer ' s Repr esent at i ve ( COR) .

1. 3. 10   Cont r act or ' s Qual i t y Cont r ol  ( QC)  Manager

An i ndi v i dual  r et ai ned by t he pr i me cont r act or  and qual i f i ed i n accor dance 
wi t h t he Sect i on [ 01 45 00. 00 10 QUALI TY CONTROL]  havi ng t he over al l  
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r esponsi bi l i t y  f or  t he cont r act or ' s QC or gani zat i on.

1. 3. 11   Desi gner  of  Recor d ( DOR)

A r egi st er ed desi gn pr of essi onal  [ empl oyed by t he Gover nment ]  [ cont r act ed 
by t he Gover nment  as an A/ E]  r esponsi bl e f or  t he over al l  desi gn and r evi ew 
of  submi t t al  document s pr epar ed by ot her s.   The DOR i s r egi st er ed or  
l i censed t o pr act i ce t hei r  r espect i ve desi gn pr of essi on as def i ned by t he 
st at ut or y r equi r ement s of  t he pr of essi onal  r egi st r at i on l aws i n st at e i n 
whi ch t he desi gn pr of essi onal  wor ks.   The DOR i s al so r ef er r ed t o as t he 
Engi neer  of  Recor d ( EOR)  i n desi gn code document s.

1. 3. 12   St at ement  of  Speci al  I nspect i ons ( SSI )

A document  devel oped by t he DOR i dent i f y i ng t he mat er i al ,  syst ems,  
component s and wor k r equi r ed t o have Speci al  I nspect i ons.

1. 3. 13   Schedul e of  Speci al  I nspect i ons

A schedul e whi ch l i s t s each of  t he r equi r ed Speci al  I nspect i ons,  t he 
ext ent  t o whi ch each Speci al  I nspect i ons i s t o be per f or med,  and t he 
r equi r ed f r equency f or  each i n accor dance wi t h I CC I BC Chapt er  17.

[ 1. 3. 14   Desi gnat ed Sei smi c Syst em

Those nonst r uct ur al  component s t hat  r equi r e desi gn i n accor dance wi t h 
ASCE 7 Chapt er  13 and f or  whi ch t he component  i mpor t ance f act or ,  I p,  i s  
gr eat er  t han 1. 0.   Thi s desi gnat i on appl i es t o syst ems t hat  ar e r equi r ed 
t o be oper at i onal  f ol l owi ng t he Desi gn Ear t hquake f or  RC I  -  I V st r uct ur es 
[ and f ol l owi ng t he MCER f or  RC V st r uct ur es.   Al l  syst ems i n RC V 
f aci l i t i es desi gnat ed as MC- 1 i n accor dance wi t h UFC 03- 301- 01 ar e 
consi der ed par t  of  t he Desi gnat ed Sei smi c Syst ems] .   [ Desi gnat ed Sei smi c 
Syst ems wi l l  be i dent i f i ed by Owner  and wi l l  have an I mpor t ance Fact or  I p 
= 1. 5] .

] [ 1. 3. 15   Component  Cer t i f i cat i on and O&M Manual

For  any el ect r i cal  or  mechani cal  component  r equi r ed by ASCE 7 Sect i on 
13. 2. 2 t o be cer t i f i ed,  evi dence demonst r at i ng compl i ance wi t h t he 
r equi r ement  shal l  be mai nt ai ned i n a f i l e i dent i f i ed as " Equi pment  
Cer t i f i cat i on Document at i on. "  Thi s f i l e shal l  be a par t  of  t he Oper at i ons 
& Mai nt enance Manual  t hat  i s  t ur ned over  t o t he Cont r act i ng Of f i cer .  The 
pr oj ect  speci f i cat i ons shal l  r equi r e t he Oper at i ons & Mai nt enance Manual  
st at e t hat  r epl aced or  modi f i ed component s need t o be cer t i f i ed per  t he 
or i gi nal  cer t i f i cat i on cr i t er i a.

] [ 1. 3. 16   Component  I dent i f i cat i on Namepl at e

Any el ect r i cal  or  mechani cal  component  r equi r ed by ASCE 7 SSect i on 13. 2. 2 
t o be cer t i f i ed shal l  bear  per manent  mar ki ng or  namepl at es const r uct ed of  
a dur abl e heat  and wat er  r esi st ant  mat er i al .  Namepl at es shal l  be 
mechani cal l y at t ached t o such nonst r uct ur al  component s and pl aced on each 
component  f or  c l ear  i dent i f i cat i on.  The namepl at e shal l  not  be l ess t han 
125 x 180 wi t h r ed l et t er s 25 i n hei ght  on a whi t e backgr ound st at i ng 
" Cer t i f i ed Equi pment . "  The f ol l owi ng st at ement  shal l  be on t he namepl at e:   
" Thi s equi pment / component  i s cer t i f i ed.   No modi f i cat i ons ar e al l owed 
unl ess aut hor i zed i n advance and document ed i n t he Equi pment  Cer t i f i cat i on 
Document at i on f i l e. "  The namepl at e shal l  al so cont ai n t he component  
i dent i f i cat i on number  i n accor dance wi t h t he dr awi ngs/ speci f i cat i ons and 
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t he O&M manual s.

] 1. 4   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  [ Cont r act or  Qual i t y 
Cont r ol  appr oval . ] [ i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng 
t he " G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  
f or  t he Gover nment . ]   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES:

SD- 01 Pr econst r uct i on Submi t t al s

SI OR Let t er  of  Accept ance;  G[ ,  [ _____] ]

Speci al  I nspect i ons Pr oj ect  Manual ;  G[ ,  [ _____] ]

Speci al  I nspect i ons Agency' s Wr i t t en Pr act i ces

NDT Pr ocedur es and Equi pment  Cal i br at i on Recor ds

SD- 06 Test  Repor t s

Speci al  I nspect i ons Dai l y Repor t s

Speci al  I nspect i ons Bi weekl y Repor t s

SD- 07 Cer t i f i cat es

Fabr i cat i on Pl ant

Cer t i f i cat e of  Compl i ance

Speci al  I nspect or  of  Recor d Qual i f i cat i ons;  G[ ,  [ _____] ]

Speci al  I nspect or  Qual i f i cat i ons;  G[ ,  [ _____] ]

Qual i f i cat i on Recor ds f or  NDT t echni c i ans

SD- 11 Cl oseout  Submi t t al s

I nt er i m Fi nal  Repor t  of  Speci al  I nspect i ons

Compr ehensi ve Fi nal  Repor t  of  Speci al  I nspect i ons;  G[ ,  [ _____] ]

1. 5   SPECI AL I NSPECTOR QUALI FI CATI ONS

Submi t  qual i f i cat i ons f or  each speci al  i nspect or  [ and t he speci al  
i nspect or  of  r ecor d] .

Cer t i f y i ng Associ at i ons

FM Fact or y Mut ual

I CC I nt er nat i onal  Code Counci l
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Cer t i f y i ng Associ at i ons

JCI Japan Concr et e I nst i t ut e

JSFA Japan St eel  Fabr i cat or s Associ at i on

JWES Japan Wel di ng Engi neer i ng Soci et y

UL Under wr i t er s Labor at or i es

Ar chi t ect  Under  Bl dg 
St andar d Law of  Japan

Fi r st  Cl ass Ar chi t ect  ( Kenchi kushi )  Regi st er ed Under  
St andar d Law of  Japan

1. 5. 1   St eel  Const r uct i on and Hi gh St r engt h Bol t i ng

1. 5. 1. 1   Speci al  I nspect or

a.   St r uct ur al  St eel  Wor k Manager  ( Tekkot su Koj i  Kanr i  Seki ni nsha) ,  or

b.   Japan Wel di ng Soci et y Cer t i f i ed I nspect or  ( Ni hon Yoset su Kyokai        
Kensa- i n) ,  or

c.   Non- Dest r uct i ve Test  Techni c i an ( Hi hakai  Kensa Gi j ut susha) ,  or

d.   Ar chi t ect ur al  or  Ci v i l  Const r uct i on Managi ng Engi neer  ( Kenchi ku/  
Doboku Koj i  Sekou Kanr i gi shi ) ,  or

e.   JSFA Cer t i f i ed Ar chi t ect ur al  Hi gh St r engt h Bol t  Joi nt  Management  
Engi neer  

1. 5. 2   Wel di ng St r uct ur al  St eel

1. 5. 2. 1   Speci al  I nspect or

a.   JWES Cer t i f i ed Wel di ng Management  Engi neer  

b.   JSFA Cer t i f i ed Ar chi t ect ur al  St r uct ur al  St eel  Pr oduct s I nspect i on 
Engi neer  

1. 5. 3   Nondest r uct i ve Test i ng of  Wel ds

1. 5. 3. 1   Speci al  I nspect or

JI S Z2305 NDT Level  I I I  Cer t i f i cat e.

1. 5. 3. 2   Associ at e Speci al  I nspect or

JI S Z2305 NDT Level  I I  Cer t i f i cat e pl us one year  of  r el at ed exper i ence.

1. 5. 4   Col d For med St eel  Fr ami ng

1. 5. 4. 1   Speci al  I nspect or

a.   JSFA Cer t i f i ed Ar chi t ect ur al  St r uct ur al  St eel  Pr oduct s I nspect i on 
Engi neer ,  or
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b.   Regi st er ed Pr of essi onal  Engi neer  wi t h r el at ed exper i ence.

1. 5. 5   Concr et e Const r uct i on

1. 5. 5. 1   Speci al  I nspect or

a.   Japan Concr et e I nst i t ut e Concr et e Engi neer  ( JCI  Concr et e Gi shi ) ,  or

b.   Regi st er ed Pr of essi onal  Engi neer  wi t h r el at ed exper i ence,  or

c.   Fi r st  Cl ass Kenchi kushi  wi t h f our  year s of  r el at ed exper i ence.   

d.   Ar chi t ect ur al  or  Ci v i l  Const r uct i on Managi ng Engi neer  ( Kenchi ku/  
Doboku Sekou Kanr i gi shi )

1. 5. 6   Pr est r essed Concr et e Const r uct i on

1. 5. 6. 1   Speci al  I nspect or

a.   Regi st er ed Pr of essi onal  Engi neer  wi t h r el at ed exper i ence,  or

b.   Fi r st  Cl ass Kenchi kushi  wi t h f our  year s of  r el at ed exper i ence

1. 5. 7   Post - t ensi oned Concr et e Const r uct i on

1. 5. 7. 1   Speci al  I nspect or

a.   Regi st er ed Pr of essi onal  Engi neer  wi t h r el at ed exper i ence,  or

b.   Fi r st  Cl ass Kenchi kushi  wi t h f our  year s of  r el at ed exper i ence.

1. 5. 8   Masonr y Const r uct i on

1. 5. 8. 1   Speci al  I nspect or

a.   Regi st er ed Pr of essi onal  Engi neer  wi t h r el at ed exper i ence,  or

b.   Fi r st  Cl ass Kenchi kushi  wi t h f our  year s of  r el at ed exper i ence.

1. 5. 9   Wood

1. 5. 9. 1   Speci al  I nspect or

a.   Regi st er ed Pr of essi onal  Engi neer  wi t h r el at ed exper i ence

b.   Fi r st  Cl ass Kenchi kushi  wi t h f our  year s of  r el at ed exper i ence

1. 5. 10   Ver i f i cat i on of  Si t e Soi l  Condi t i on,  Fi l l  Pl acement  and 
Load- Bear i ng Requi r ement s

1. 5. 10. 1   Speci al  I nspect or

a.    Fi r st  Cl ass Kenchi kushi ,  or

b.    Fi r st  Cl ass Doboku Sekou Kanr i gi shi  ( 1st  c l ass Ci v i l  Engi neer i ng 
Wor ks Management  Engi neer ) ,  or

c.    Geot echni cal  Sur vey Techni c i an ( Chi shi t su Chosa Gi shi ) ,  or
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d.    Soi l  I nvest i gat i on Techni c i an ( J i ban Kensa Gi shi )

1. 5. 11   Deep Foundat i ons

1. 5. 11. 1   Speci al  I nspect or

Chi shi t su Chosa Gi shi  ( Pr of essi onal  Geot echni cal  Engi neer )

1. 5. 12   Spr ayed Fi r e Resi st ant  Mat er i al

1. 5. 12. 1   Speci al  I nspect or

a.   I CC Spr ay- appl i ed Fi r epr oof i ng Speci al  I nspect or  Cer t i f i cat e,  or

b.   I CC Fi r e I nspect or  I  Cer t i f i cat e wi t h one year  of  r el at ed exper i ence,  
or

c.   Regi st er ed Pr of essi onal  Engi neer  wi t h r el at ed exper i ence,  or

d.   Fi r st  Cl ass Kenchi kushi  wi t h f our  year s r el at ed exper i ence.

1. 5. 13   Mast i c and I nt umescent  Fi r e Resi st ant  Coat i ngs

1. 5. 13. 1   Speci al  I nspect or

a.   I CC Spr ay- appl i ed Fi r epr oof i ng Speci al  I nspect or  Cer t i f i cat e,  or

b.   I CC Fi r e I nspect or  I  Cer t i f i cat e wi t h one year  of   r el at ed exper i ence,  
or

c.   Regi st er ed Pr of essi onal  Engi neer  wi t h r el at ed exper i ence,  or

d.   Fi r st  Cl ass Kenchi kushi  wi t h f our  year s r el at ed exper i ence

1. 5. 14   Ext er i or  I nsul at i on and Fi ni sh Syst em ( EI FS)

1. 5. 14. 1   Speci al  I nspect or

a.   Regi st er ed Pr of essi onal  Engi neer  wi t h r el at ed exper i ence,  or

b.   Fi r st  Cl ass Kenchi kushi  wi t h f our  year s r el at ed exper i ence.

1. 5. 15   Fi r e- Resi st ant  Penet r at i ons and Joi nt s

1. 5. 15. 1   Speci al  I nspect or

a.   Passed t he UL Fi r est op Exam wi t h one year  of   r el at ed exper i ence,  or

b.   Passed t he FM Fi r est op Exam wi t h one year  of   r el at ed exper i ence,  or

c.   Regi st er ed Pr of essi onal  Engi neer  wi t h r el at ed exper i ence,  or

d.   Fi r st  Cl ass Kenchi kushi  wi t h f our  year s r el at ed exper i ence.

1. 5. 16   Smoke Cont r ol

1. 5. 16. 1   Speci al  I nspect or

a.   AABC Techni c i an Cer t i f i cat i on wi t h one year  of   r el at ed exper i ence,  or
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b.   Regi st er ed Pr of essi onal  Engi neer  wi t h r el at ed exper i ence,  or

c.   Fi r st  Cl ass Kenchi kushi  wi t h f our  year s r el at ed exper i ence

1. 5. 17   Ar chi t ect ur al  Component s

1. 5. 17. 1   Speci al  I nspect or

a.   Regi st er ed Pr of essi onal  Ar chi t ect  wi t h r el at ed exper i ence,  or

b.   Regi st er ed Pr of essi onal  Engi neer  wi t h r el at ed exper i ence,  or

c.   Fi r st  Cl ass Kenchi kushi  wi t h f our  year s r el at ed exper i ence.

1. 5. 18   Mechani cal ,  El ect r i cal ,  and Pl umbi ng Desi gnat ed Sei smi c Syst ems

1. 5. 18. 1   Speci al  I nspect or

a.   Regi st er ed Pr of essi onal  Engi neer  wi t h r el at ed exper i ence,  or

b.   Fi r st  Cl ass Kenchi kushi  wi t h f our  year s r el at ed exper i ence.

1. 5. 19   Ver i f i cat i on of  El ect r i cal  Syst ems

a.  Chi ef  El ect r i cal  Engi neer  ( Denki  Shuni n Gi j ut usha) ,  or

b.  El ect r i cal  Const r uct i on Managi ng Engi neer  ( Denki  Sekou Kanr i gi shi ) ,  or

c.  Japanese Li censed El ect r i c i an ( Denki  Kouj i shi )

[ 1. 5. 20   Speci al  I nspect or  of  Recor d ( SI OR)

Regi st er ed Pr of essi onal  Engi neer  or  Fi r st  Cl ass Kenchi kushi  wi t h f our  
year s of  r el at ed exper i ence.

] PART 2   PRODUCTS

2. 1   FABRI CATOR SPECI AL I NSPECTI ONS

Speci al  I nspect i ons of  f abr i cat or ' s wor k per f or med i n t he f abr i cat or ' s 
shop i s r equi r ed t o be i nspect ed i n accor dance wi t h t he St at ement  of  
Speci al  I nspect i ons and t he Schedul e of  Speci al  I nspect i ons unl ess t he 
f abr i cat or  i s cer t i f i ed by t he appr oved agency t o per f or m such wor k 
wi t hout  Speci al  I nspect i ons.   Submi t  t he f ol l owi ng cer t i f i cat i on 
[ cer t i f i cat i ons]  t o t he Cont r act i ng Of f i cer  f or  i nf or mat i on t o al l ow wor k 
per f or med i n t he f abr i cat or ' s shop t o not  be subj ect ed t o Speci al  
I nspect i ons.

Mi ni st er  of  Land,  I nf r ast r uct ur e and Tr anspor t at i on ( MLI T)  Cer t i f i ed 
Fabr i cat i on Pl ant ,  Cat egor y as speci f i ed

At  t he compl et i on of  f abr i cat i on,  submi t  a cer t i f i cat e of  compl i ance,  t o 
be i ncl uded wi t h t he compr ehensi ve f i nal  r epor t  of  Speci al  I nspect i ons,  
st at i ng t hat  t he mat er i al s suppl i ed and wor k per f or med by t he f abr i cat or  
ar e i n accor dance t he const r uct i on document s.

SECTI ON 01 45 35  Page 8



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

PART 3   EXECUTI ON

3. 1   RESPONSI BI LI TI ES

[ 3. 1. 1   Speci al  I nspect or  of  Recor d

a.   Super vi se al l  Speci al  I nspect or s r equi r ed by t he cont r act  document s 
and t he I BC.

b.   Submi t  a SI OR Let t er  of  Accept ance t o t he Cont r act i ng Of f i cer  
at t est i ng t o accept ance of  t he dut i es of  SI OR,  s i gned and seal ed by 
t he SI OR.

c.   Ver i f y t he qual i f i cat i ons of  al l  of  t he Speci al  I nspect or s.

d.   Ver i f y t he qual i f i cat i ons of  f abr i cat or s.

[ e.   Submi t  Speci al  I nspect i ons agency' s wr i t t en pr act i ces f or  t he 
moni t or i ng and cont r ol  of  t he agency' s oper at i ons t o i ncl ude t he 
f ol l owi ng:

( 1)   The agency' s pr ocedur es f or  t he sel ect i on and admi ni st r at i on of  
i nspect i on per sonnel ,  descr i bi ng t he t r ai ni ng,  exper i ence and 
exami nat i on r equi r ement s f or  qual i f i cat i ons and cer t i f i cat i on of  
i nspect i on per sonnel .

( 2)   The agency' s i nspect i on pr ocedur es,  i ncl udi ng gener al  i nspect i on,  
mat er i al  cont r ol s,  and vi sual  wel di ng i nspect i on.

f .   Submi t  qual i f i cat i on r ecor ds f or  nondest r uct i ve t est i ng ( NDT)  
t echni c i ans desi gnat ed f or  t he pr oj ect .

g.   Submi t  NDT pr ocedur es and equi pment  cal i br at i on r ecor ds f or  NDT t o be 
per f or med and equi pment  t o be used f or  t he pr oj ect . ]

h.   Pr epar e a Speci al  I nspect i ons Pr oj ect  Manual ,  whi ch wi l l  cover  t he 
f ol l owi ng:

( 1)   Rol es and r esponsi bi l i t i es of  t he f ol l owi ng i ndi v i dual s 
dur i ng Speci al  I nspect i ons:  SI OR,  SI ,  Gener al  Cont r act or ,  
Subcont r act or s,  QC Manager ,  and DOR.

( 2)   Or gani zat i onal  char t  and/ or  communi cat i on pl an,  i ndi cat i ng l i nes 
of  communi cat i on.

( 3)   Cont r act or ' s i nt er nal  pl an f or  schedul i ng i nspect i ons.   Addr ess 
i t ems such as t i mel i ness of  i nspect i on r equest s,  who t o cont act  
f or  i nspect i on r equest s,  and avai l abi l i t y  of  al t er nat e i nspect or s.

( 4)   I ndi cat e t he gover nment  r epor t i ng pr ocedur es.

( 5)   Pr opose f or ms or  t empl at es t o be used by SI  and SI OR t o document  
i nspect i ons.

( 6)   I ndi cat e pr ocedur es f or  t r acki ng nonconf or mi ng wor k and 
ver i f i cat i on t hat  cor r ect i ve wor k i s compl et e.

( 7)   I ndi cat e how t he SI OR and/ or  SI  wi l l  par t i c i pat e i n weekl y QC 
meet i ngs.
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( 8)   I ndi cat e how Speci al  I nspect i ons of  shop f abr i cat ed i t ems wi l l  be 
handl ed when t he f abr i cat or ' s shop i s not  cer t i f i ed per  par agr aph 
FABRI CATOR SPECI AL I NSPECTI ONS.

( 9)   I ncl ude a sect i on i n t he manual  t hat  cover s each speci f i c  i t em 
r equi r i ng Speci al  I nspect i ons t hat  i s i ndi cat ed on t he Schedul e of  
Speci al  I nspect i ons.   Pr ovi de names and qual i f i cat i ons of  each 
speci al  i nspect or  who wi l l  be per f or mi ng t he Speci al  I nspect i ons 
f or  each speci f i c  i t em.   Pr ovi de det ai l  on how t he Speci al  
I nspect i ons ar e t o be car r i ed out  f or  each i t em so t hat  t he 
expect at i ons ar e c l ear  f or  t he Gener al  Cont r act or  and t he 
Subcont r act or  per f or mi ng t he wor k.

Make a copy of  t he Speci al  I nspect i ons Pr oj ect  Manual  avai l abl e on t he 
j ob s i t e dur i ng const r uct i on.  Submi t  a copy of  t he Speci al  I nspect i ons 
Pr oj ect  Manual  f or  appr oval .  

i .   At t end coor di nat i on and mut ual  under st andi ng meet i ng wher e t he 
i nf or mat i on i n t he Speci al  I nspect i ons Pr oj ect  Manual  wi l l  be r evi ewed 
t o ver i f y t hat  al l  par t i es have a c l ear  under st andi ng of  t he Speci al  
I nspect i ons pr ovi s i ons and t he i ndi v i dual  dut i es and r esponsi bi l i t i es 
of  each par t y.

j .   Mai nt ai n a 3-  r i ng bi nder  f or  t he Speci al  I nspect or ' s dai l y and 
bi weekl y r epor t s and t he Speci al  I nspect i ons Pr oj ect  Manual .   Thi s 
f i l e must  be l ocat ed i n a conspi cuous pl ace i n t he pr oj ect  
t r ai l er / of f i ce t o al l ow r evi ew by t he Cont r act i ng Of f i cer  and t he DOR.  

k.   Submi t  a copy of  t he Speci al  I nspect or ' s dai l y r epor t s t o t he QC 
Manager .

l .   Di scr epanci es t hat  ar e obser ved dur i ng Speci al  I nspect i ons must  be 
r epor t ed t o t he QC Manager  f or  cor r ect i on.   I f  di scr epanci es ar e not  
cor r ect ed bef or e t he speci al  i nspect or  l eaves t he si t e t he obser ved 
di scr epanci es must  be document ed i n t he dai l y r epor t .

m.   Submi t  a bi weekl y Speci al  I nspect i ons r epor t  unt i l  al l  wor k r equi r i ng 
Speci al  I nspect i ons i s compl et e.  A r epor t  i s  r equi r ed f or  each 
bi weekl y per i od i n whi ch Speci al  I nspect i ons act i v i t y occur s,  and must  
i ncl ude t he f ol l owi ng:

( 1)   A br i ef  summar y of  t he wor k per f or med dur i ng t he r epor t i ng t i me 
f r ame.

( 2)   Changes and/ or  di scr epanci es wi t h t he dr awi ngs,  speci f i cat i ons 
[ and mechani cal  or  el ect r i cal  component  cer t i f i cat i on, ]  t hat  wer e 
obser ved dur i ng t he r epor t i ng per i od.

( 3)   Di scr epanci es whi ch wer e r esol ved or  cor r ect ed.

( 4)   A l i s t  of  nonconf or mi ng i t ems r equi r i ng r esol ut i on.

( 5)   Al l  appl i cabl e t est  r esul t s i ncl udi ng nondest r uct i ve t est i ng 
r epor t s.

[ n.   At  t he compl et i on of  each Def i nabl e Feat ur e of  Wor k ( DFOW)  r equi r i ng 
Speci al  I nspect i ons,  submi t  an i nt er i m f i nal  r epor t  of  Speci al  
I nspect i ons t hat  document s t he Speci al  I nspect i ons compl et ed f or  t hat  
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DFOW and cor r ect i ons of  al l  di scr epanci es not ed i n t he dai l y r epor t s.   
The i nt er i m f i nal  r epor t  of  Speci al  I nspect i ons must  be si gned,  dat ed 
and bear  t he seal  of  t he SI OR. ]

o.   At  t he compl et i on of  t he pr oj ect  submi t  a compr ehensi ve f i nal  r epor t  
of  Speci al  I nspect i ons t hat  document s t he Speci al  I nspect i ons 
compl et ed f or  t he pr oj ect  and cor r ect i ons of  al l  di scr epanci es not ed 
i n t he dai l y r epor t s.   The compr ehensi ve f i nal  r epor t  of  Speci al  
I nspect i ons must  be si gned,  dat ed and bear  t he seal  of  t he SI OR.

] 3. 1. 2   Qual i t y Cont r ol  Manager

[ a.   Super vi se al l  Speci al  I nspect or s r equi r ed by t he cont r act  document s 
and t he I BC.

b.   Ver i f y t he qual i f i cat i ons of  al l  of  t he Speci al  I nspect or s.

c.   Ver i f y t he qual i f i cat i ons of  f abr i cat or s.

d.   Mai nt ai n a 3-  r i ng bi nder  f or  t he Speci al  I nspect or ' s dai l y and 
bi weekl y r epor t s.  Thi s f i l e must  be l ocat ed i n a conspi cuous pl ace i n 
t he pr oj ect  t r ai l er / of f i ce t o al l ow r evi ew by t he Cont r act i ng Of f i cer  
and t he DOR.

] [ a. ] [ e. ]   Mai nt ai n a r ewor k i t ems l i s t  t hat  i ncl udes di scr epanci es not ed 
on t he Speci al  I nspect or s dai l y r epor t .

3. 1. 3   Speci al  I nspect or s

a.   I nspect  al l  el ement s of  t he pr oj ect  f or  whi ch t he speci al  i nspect or  i s 
qual i f i ed t o i nspect  and ar e i dent i f i ed i n t he Schedul e of  Speci al  
I nspect i ons.

b.   At t end pr epar at or y phase meet i ngs r el at ed t o t he Def i nabl e Feat ur e of  
Wor k ( DFOW)  f or  whi ch t he speci al  i nspect or  i s qual i f i ed t o i nspect .

[ c.   Submi t  Speci al  I nspect i ons agency' s wr i t t en pr act i ces f or  t he 
moni t or i ng and cont r ol  of  t he agency' s oper at i ons t o i ncl ude t he 
f ol l owi ng:

( 1)   The agency' s pr ocedur es f or  t he sel ect i on and admi ni st r at i on of  
i nspect i on per sonnel ,  descr i bi ng t he t r ai ni ng,  exper i ence and 
exami nat i on r equi r ement s f or  qual i f i cat i ons and cer t i f i cat i on of  
i nspect i on per sonnel .

( 2)   The agency' s i nspect i on pr ocedur es,  i ncl udi ng gener al  i nspect i on,  
mat er i al  cont r ol s,  and vi sual  wel di ng i nspect i on.

d.   Submi t  qual i f i cat i on r ecor ds f or  nondest r uct i ve t est i ng ( NDT)  
t echni c i ans desi gnat ed f or  t he pr oj ect .

e.   Submi t  NDT pr ocedur es and equi pment  cal i br at i on r ecor ds f or  NDT t o be 
per f or med and equi pment  t o be used f or  t he pr oj ect . ]

f .   Submi t  a copy of  t he dai l y r epor t s t o t he QC Manager .

g.   Di scr epanci es t hat  ar e obser ved dur i ng Speci al  I nspect i ons must  be 
r epor t ed t o t he QC Manager  f or  cor r ect i on.   I f  di scr epanci es ar e not  
cor r ect ed bef or e t he speci al  i nspect or  l eaves t he si t e t he obser ved 
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di scr epanci es must  be document ed i n t he dai l y r epor t .

h.   Submi t  a bi weekl y Speci al  I nspect i on Repor t  unt i l  al l  i nspect i ons ar e 
compl et e.  A r epor t  i s  r equi r ed f or  each bi weekl y per i od i n whi ch 
Speci al  I nspect i ons act i v i t y occur s,  and must  i ncl ude t he f ol l owi ng:

( 1)   A br i ef  summar y of  t he wor k per f or med dur i ng t he r epor t i ng t i me 
f r ame.

( 2)   Changes and/ or  di scr epanci es wi t h t he dr awi ngs,  speci f i cat i ons 
[ and mechani cal  or  el ect r i cal  component  cer t i f i cat i on, ]  t hat  wer e 
obser ved dur i ng t he r epor t i ng per i od.

( 3)   Di scr epanci es whi ch wer e r esol ved or  cor r ect ed.

( 4)   A l i s t  of  nonconf or mi ng i t ems r equi r i ng r esol ut i on.

5)   Al l  appl i cabl e t est  r esul t  i ncl udi ng nondest r uct i ve t est i ng 
r epor t s.

[ i .   At  t he compl et i on of  each DFOW r equi r i ng Speci al  I nspect i ons,  submi t  
an i nt er i m f i nal  r epor t  of  Speci al  I nspect i ons t hat  document s t he 
Speci al  I nspect i ons compl et ed f or  t hat  DFOW.   I dent i f y t he i nspect or  
r esponsi bl e f or  each i t em i nspect ed and cor r ect i ons of  al l  
di scr epanci es not ed i n t he dai l y r epor t s.   The i nt er i m f i nal  r epor t  of  
Speci al  I nspect i ons must  be si gned,  dat ed and i ndi cat e t he 
cer t i f i cat i on of  t he speci al  i nspect or  qual i f y i ng t hem t o conduct  t he 
i nspect i on.  ]

j .   At  t he compl et i on of  t he pr oj ect  submi t  a compr ehensi ve f i nal  r epor t  
of  Speci al  I nspect i ons t hat  document s t he Speci al  I nspect i ons 
compl et ed f or  t he pr oj ect  and cor r ect i ons of  al l  di scr epanci es not ed 
i n t he dai l y r epor t s.   The compr ehensi ve f i nal  r epor t  of  Speci al  
I nspect i ons must  be si gned,  dat ed and i ndi cat e t he cer t i f i cat i on of  
t he speci al  i nspect or  qual i f y i ng t hem t o conduct  t he i nspect i on.

[ k.   Submi t  dai l y r epor t s t o t he SI OR.

] 3. 2   DEFECTI VE WORK

Check wor k as i t  pr ogr esses,  but  f ai l ur e t o det ect  any def ect i ve wor k or  
mat er i al s must  i n no way pr event  l at er  r ej ect i on i f  def ect i ve wor k or  
mat er i al s ar e di scover ed,  nor  obl i gat e t he Cont r act i ng Of f i cer  t o accept  
such wor k.

        - -  End of  Sect i on - -
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Project:

Location:

Project #:

Date:

E
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No

P234 ‐ Maintenance Hangar

Anytown, VA

12345678

4/10/2017

STATEMENT OF SPECIAL INSPECTIONS

Structure Height Above Grade (M):

Hazardous Occupancy or attached to such? Group H Occupancies (2018 IBC, Section 415)

Special Inspector of Record (SIOR)
A Special Inspector of Record (SIOR) IS required (per UFGS 01 45 35, Section 1.3.8)

Project Seismic Design Category:

Project Risk Category:

Project Design Wind Speed (km/h):

Number of Stories:

SIOR Name (Registered Professional): John Doe P.E.

Professional Registration Number: C222222

Consulting Firm Name (if any): ABC Structural Consulting

SIOR Office AND Mobile Phone Number: 1234567895 (Mobile), 123456789 (Office)  

Special Concentric Braced Frames Lettered Gridline only, see plan for call out

Ordinary Steel Moment resisting Frames (SMRF) Both orthogonal Directions,  See plan for call out

Ordinary Reinforced Concrete Shearwalls See Key Notes

This Statement of Special Inspections is in accordance with 

Section 1704.3 of the 2018 IBC. It includes a Schedule of 

Special Inspections applicable to the above referenced 

project.

2018 IBC 1704.3.2 and 1704.3.3

Following is a listing of critical main wind/seismic force resisting systems for this structure.  Carefully inspect these 

elements as part of the roles and responsibilities of the Special Inspector (reference the Schedule of Special Inspections for 

inspection checklists).

Vertical LFRS Elements Notes

Ordinary Concentric Braced Frames North ‐ South Direction Only, See Plan

Shear Wall Hold Downs Identified on Plan & in Detail Sheet X.XX

Horizontal LFRS Elements Notes

Continuous Roof Ties See Key Notes on Roof Plan

Concrete Grade Beams Resisting Lateral Loads Office Portion Only, see plan key notes

Ordinary Reinforced Masonry Shear Walls High Bay, Numbered Gridlines only, see plan

OSB Sheathed Shear Walls (nailing, sill bolting, Etc) See schedule on plan

Out of Plane Wall Connections See Structural Details XX & XX

Diaphragm Cross Rod Bracing See Roof Plan for locations

Cast in Place Concrete Floor and Roof Diaphragms See sheet XX for details and rebar schedule

Collector Elements Identified on plan with key notes

Concrete over metal deck 2nd floor and roof

Metal Roof Deck & Related Fastening System See Roof Plan

Special Force Transfer Connection See Detail X on Sheet X.XX

Statement of Special Inspections Page 1 of 2
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Project:

Location:

Project #:

Date:

1.

2.

3.

4.

5.

1.

2.

3.

4.

5.

1.

2.

3.

4.

5.

Designated Seismic Systems (DSS) 
(2018 IBC 1705.13.3.4) (ASCE 7‐16, 13.2.2, C13.2.2) (UFC 3‐301‐04, 2‐11.2 & 2‐13.2.2) 

Non‐structural 'Designated Seismic Systems' (DSS) have an Ip greater than 1.0, and must be certified by the 

manufacturer to remain operable after a design earthquake.  The Prime Contractor shall collect the 

manufacturers Certificates of Compliance for incorporation into the Operations and Maintenance manual per 

Section 01 78 23 paragraph 1.3.  The SIOR shall review the Certificates of Compliance as part of the special 

inspection.  Additionally, the below listed Designated Seismic Systems must be carefully inspected by the 

Special Inspector according to the requirements noted in the Schedule of Special Inspections.

ELECTRICAL Designated Seismic Systems (DSS) Requiring a Certificate of Compliance

DSS Emergency or Standby Power System 

P234 ‐ Maintenance Hangar

Anytown, VA

12345678

4/10/2017

DSS Lighting Inverters and Associated Conduits 

DSS Electrical System (including conduits) and Panels Serving Fire Pump Controller and Fire Pump

DSS Light Fixture with Emergency Battery Backup

DSS Component XX
If additional space is required, append an additional sheet listing the remaining DSS           

MECHANICAL/PLUMBING Designated Seismic Systems (DSS) Requiring a Certificate of Compliance

DSS Gas lines and associated fittings, anchorage, & flexible Connections

DSS Component XX

OTHER Designated Seismic Systems (DSS) Requiring a Certificate of Compliance

DSS Building egress stair systems

DSS Building fire sprinkler systems

DSS Elevator System, see specification section 14 21 23

DSS Fire pump, Fire pump controller, fire alarm control panel and mass notification

DSS Component XX

DSS Component XX

DSS Component XX
If additional space is required, append an additional sheet listing the remaining DSS           

Final Walk Down Report, Prepared by the Registered Design Professional in Responsible Charge, Must Include:

1.  Record observations of Final Walk Down Inspection

2.  Document that Inspections were performed in accordance with the Schedule of Special Inspections

3.  Document that all Designated Seismic Systems are installed according to construction/manufacturer 

document requirements, and that Compliance Certificates have been collected (UFC 3‐ 301‐01, 01, 2‐13.2.2.1).
Statement of Special Inspections Page 2 of 2

Japan Edited Specifications, Feb 2020

DSS Component XX

Final Walk Down Inspection and Report
(UFC 3‐301‐01 SECTION 2‐2.4.3)

Designated Seismic Systems shall receive a final walk‐down inspection by the Registered Design Professional in 

Responsible Charge.
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SCHEDULE OF SPECIAL INSPECTIONS (UFGS 01 45 35) REVISED FOR IBC 2018 
Japan Edited Specifications 

DESIGNER NOTES (to be deleted after reviewing): 

1. This schedule contains minimum requirements.  Do not delete applicable inspection tasks unless notes in
blue indicate it is acceptable to do so.

2. Blue text = designers notes.   The designer must review and edit all blue text in this schedule prior to
inserting this schedule into the special inspections spec (UFGS 01 45 35).

3. Check section boxes with ANY inspection tasks applicable to your project.  You may choose to delete
unchecked sections or leave them in the scheduled unchecked.

4. Individual rows/tasks that that are not applicable to the project may be left in the section, as the
inspector can determine whether they occur/apply (e.g. metal trusses in the light gauge framing section
for example).

5. Design discipline sections are color coded for easier reference by designers.  This schedule does NOT
need to be printed in color.

6. When finished editing, delete this note box and save this schedule as a PDF and insert into the project
specifications (special inspections section).

SCHEDULE OF SPECIAL INSPECTIONS 

Reference UFGS 01 45 35 for all requirements not noted as part of this schedule.   

INSPECTION DEFINITIONS: 

PERFORM:  Perform these tasks for each weld, fastener or bolted connection, and noted verification. 

OBSERVE:  Observe these items randomly during the course of each work day to ensure that applicable 
requirements are being met.  Operations need not be delayed pending these inspections at 
contractor’s risk. 

DOCUMENT:  Document, with a report, that the work has been performed in accordance with the contract 
documents.  This is in addition to any other reports required in the Special Inspections guide 
specification. 

CONTINUOUS: Constant  monitoring  by  a  special  inspector  of  identified  tasks  over  the  duration  of 
performance of said tasks.   

PERIODIC:  Intermittent monitoring by a special inspector of identified tasks that have been or are being 
performed. 

JAPAN EDITED SPECIFICATIONS 
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SCHEDULE OF SPECIAL INSPECTIONS (UFGS 01 45 35)                                    REVISED FOR IBC 2018 
Japan Edited Specifications 

 

A. STRUCTURAL ‐ STEEL – WELDING SECTION 

THIS SECTION APPLICABLE IF BOX IS CHECKED: ☒ 

STEEL INSPECTION PRIOR TO WELDING  – VERIFY THE FOLLOWING ARE IN COMPLIANCE                                    
IBC 1705.2.1, AISC 360‐16: Table C‐N5.4‐1 

TASK  INSPECTION TYPE1  DESCRIPTION 

1. Verify that the welding 
procedures specification 
(WPS) is available 

PERFORM   

2. Verify manufacturer 
certifications for welding 
consumables are available 

PERFORM   

3. Verify material identification  PERFORM  Type and grade. 

4. Welder Identification 
System 

PERFORM  The fabricator or erector, as applicable, shall maintain a 
system by which a welder who has welded a joint or 
member can be identified.  Stamps, if used, shall be the 
low‐stress type. 

5. Fit‐up of groove welds 
(including joint geometry) 

OBSERVE   Joint preparation  
 Dimensions (alignment, root opening, root face, bevel) 
 Cleanliness (condition of steel surfaces) 
 Tacking (tack weld quality and location) 
 Backing type and fit (if applicable) 

6. Configuration and finish of 
access holes 

OBSERVE   

7. Fit‐up of fillet welds  OBSERVE   Dimensions (alignment, gaps at root) 
 Cleanliness (condition of steel surfaces) 
 Tacking (tack weld quality and location) 

8. Check welding equipment  OBSERVE   

STEEL INSPECTION DURING WELDING  – VERIFY THE FOLLOWING ARE IN COMPLIANCE                                       
IBC 1705.2.1, AISC 360‐16: Table C‐N5.4‐2 

TASK  INSPECTION TYPE 2  DESCRIPTION 

9. Use of qualified welders  PERFORM  Welding by welders, welding operators, and tack welders 
who are qualified in conformance with requirements. 

10. Control and handling of 
welding consumables 

OBSERVE   Packaging 
 Electrode atmospheric exposure control 

11. No welding over cracked 
tack welds 

OBSERVE   

12. Environmental conditions  OBSERVE   Wind speed within limits  
 Precipitation and temperature 

13. Welding Procedures 
Specification followed 

OBSERVE   Settings on welding equipment 
 Travel speed  
 Selected welding materials 
 Shielding gas type/flow rate  
 Preheat applied  
 Interpass temperature maintained (min./max.) 

                                                            
1  PERFORM:  Perform these tasks for each weld, fastener or bolted connection, and required verification. 

 OBSERVE:    Observe these items on a random sampling basis daily to ensure that applicable requirements are met.  Operations need 
not be delayed pending these inspections at contractor’s risk. 

2  PERFORM:  Perform these tasks for each weld, fastener or bolted connection, and required verification. 

 OBSERVE:    Observe these items on a random sampling basis daily to ensure that applicable requirements are met.  Operations need 
not be delayed pending these inspections at contractor’s risk. 

JAPAN EDITED SPECIFICATIONS 
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SCHEDULE OF SPECIAL INSPECTIONS (UFGS 01 45 35)                                    REVISED FOR IBC 2018 
Japan Edited Specifications 

 

 Proper position (F, V, H, OH) 
 Intermix of filler metals avoided  

CONTINUED ON FOLLOWING PAGE 

 
A. STRUCTURAL ‐ STEEL – WELDING SECTION (CONTINUED) 
STEEL INSPECTION AFTER WELDING  – VERIFY THE FOLLOWING ARE IN COMPLIANCE                                           
IBC 2018 1705.2.1, AISC 360‐16: Table C‐N5.4‐3 

TASK  INSPECTION TYPE 2  DESCRIPTION 

15. Welds cleaned  OBSERVE   

16. Size, length, and location of 
all welds  

PERFORM  Size,  length,  and  location  of  all  welds  conform  to  the 
requirements of the detail drawings. 

17. Welds meet visual 
acceptance criteria 

PERFORM AND
DOCUMENT 

 Crack prohibition 
 Weld/base‐metal fusion 
 Crater cross section 
 Weld profiles 
 Weld size 
 Undercut 
 Porosity 

18. Arc strikes  PERFORM   

19. k‐area  PERFORM  When  welding  of  doubler  plates,  continuity  plates  or 
stiffeners  has  been  performed  in  the  k‐area,  visually 
inspect the web k‐area for cracks. 

20. Backing removed, weld tabs 
removed and finished, and 
fillet welds added where 
required 

PERFORM   

21. Repair activities   PERFORM AND 
DOCUMENT 

 

22. Document acceptance or 
rejection of welded joint or 
member  

PERFORM   

23. No prohibited welds have 
been added without the 
approval of the Contracting 
Officer 

OBSERVE   

END SECTION 

                                                            
1      OBSERVE:  Observe these items on a random sampling basis daily to ensure that applicable requirements are met.  Operations need 

not be delayed pending these inspections at contractor’s risk. 
2     PERFORM:  Perform these tasks for each weld, fastener or bolted connection, and required verification. 

    OBSERVE:    Observe these items on a random sampling basis daily to ensure that applicable requirements are met.  Operations need 
not be delayed pending these inspections at contractor’s risk. 

DOCUMENT:    Document in a report that the work has been performed as required.  This is in addition to all other required reports. 

STEEL INSPECTION DURING WELDING  – VERIFY THE FOLLOWING ARE IN COMPLIANCE                                    
IBC 1705.2.1, AISC 360‐16: Table C‐N5.4‐2 

TASK  INSPECTION TYPE1  DESCRIPTION 

14. Welding techniques  OBSERVE   Interpass and final cleaning 
 Each pass within profile limitations 
 Each pass meets quality requirements 

JAPAN EDITED SPECIFICATIONS 
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SCHEDULE OF SPECIAL INSPECTIONS (UFGS 01 45 35)                                    REVISED FOR IBC 2018 
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B. STRUCTURAL ‐ STEEL – BOLTING SECTION 

THIS SECTION APPLICABLE IF BOX IS CHECKED: ☒                                       

STEEL INSPECTION TASKS PRIOR TO BOLTING  – VERIFY THE FOLLOWING ARE IN COMPLIANCE                                         
IBC 1705.2.1, AISC 360‐16: Table C‐N5.6‐1 

TASK  INSPECTION TYPE 1  DESCRIPTION 

1. Manufacture’s certifications available for 
fastener materials 

PERFORM   

2. Fasteners marked in accordance with 
ASTM or JIS requirements 

OBSERVE   

3. Proper fasteners selected for joint detail 
(grade, type, bolt length if threads are to 
be excluded from shear plane) 

OBSERVE   

4. Proper bolting procedure selected for joint 
detail 

OBSERVE   

5. Connecting elements, including  
appropriate faying surface condition and 
hole preparation, if specified, meet 
applicable requirements 

OBSERVE   

6. Pre‐installation verification testing by 
installation personnel observed and 
documented for fastener assemblies and 
methods used 

PERFORM   

7. Proper storage provided for bolts, nuts, 
washers, and other fastener components 

OBSERVE   

STEEL INSPECTION TASKS DURING BOLTING  – VERIFY THE FOLLOWING ARE IN COMPLIANCE                                           
IBC 1705.2.1, AISC 360‐16: Table C‐N5.6‐2 

TASK  INSPECTION TYPE 1   DESCRIPTION 

8. Fastener assemblies of suitable condition, 
placed in all holes and washers (if 
required) are positioned as required 

OBSERVE   

9. Joint brought to the snug‐tight condition 
prior to pretensioning operation 

OBSERVE   

10. Fastener component not turned by the 
wrench prevented from rotating 

OBSERVE   

11. Bolts are pretensioned in accordance with 
RCSC Specification, progressing 
systematically from the most rigid point 
toward the free edges  

OBSERVE   

STEEL INSPECTION TASKS AFTER BOLTING  – VERIFY THE FOLLOWING ARE IN COMPLIANCE                                              
IBC 1705.2.1, AISC 360‐16: Table C‐N5.6‐3 

TASK  INSPECTION TYPE 1  DESCRIPTION 

12. Document acceptance or rejection of all 
bolted connections 

DOCUMENT   

END SECTION 

                                                            
1    PERFORM:  Perform these tasks for each weld, fastener or bolted connection, and required verification. 

    OBSERVE:    Observe these items on a random sampling basis daily to ensure that applicable requirements are met.  Operations need 
not be delayed pending these inspections at contractor’s risk. 

DOCUMENT:    Document in a report that the work has been performed as required.  This is in addition to all other required reports. 
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C. STRUCTURAL ‐ STEEL ‐ NON DESTRUCTIVE TESTING SECTION 

THIS SECTION APPLICABLE IF BOX IS CHECKED: ☒ 

NONDESTRUCTIVE TESTING OF WELDED JOINTS  – VERIFY THE FOLLOWING ARE IN COMPLIANCE                                 
IBC 1705.2.1, AISC 360‐16: Section N5.5 

TASK  INSPECTION TYPE 1  DESCRIPTION 

1. Use of qualified 
nondestructive testing 
personnel 

PERFORM  Visual weld  inspection and nondestructive  testing  (NDT) shall 
be conducted by personnel qualified  in accordance with AWS 
D1.8 clause 7.2 

2. CJP groove welds   OBSERVE  [NOTE:    DOR  must  delete  this  row  if  section  D  (SEISMIC 
PROVISIONS SECTION) is checked] 
Dye penetrant testing (DT) and ultrasonic testing (UT) shall be 
performed on 20% of CJP groove welds  for materials greater 
than  8mm  thick.  Testing  rate must  be  increased  to  100%  if 
greater than 5% of welds tested have unacceptable defects. 

3. Welded joints subject 
to fatigue 

OBSERVE  Dye penetrant testing (DT) and Ultrasonic testing (UT) shall be 
performed  on  100%  of  welded  joints  identified  on  contract 
drawings as being subject to fatigue. 

4. Weld tab removal sites  OBSERVE  At  the  end  of  welds  where  weld  tabs  have  been  removed, 
magnetic particle testing shall be performed on the same beam‐
to‐column joints receiving UT 

END SECTION 
 

   

                                                            
1  PERFORM:  Perform these tasks for each weld, fastener or bolted connection, and required verification. 

 OBSERVE:    Observe these items on a random sampling basis daily to ensure that applicable requirements are met.  Operations need 
not be delayed pending these inspections at contractor’s risk. 
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SEPTEMBER 2024 JES 1.6

ATTACHMENT 01 45 35-B  Page 5



SCHEDULE OF SPECIAL INSPECTIONS (UFGS 01 45 35)                                    REVISED FOR IBC 2018 
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D. STRUCTURAL ‐ STEEL – AISC 341 REQUIREMENTS (SEISMIC PROVISIONS) SECTION 

THIS SECTION APPLICABLE IF BOX IS CHECKED: ☒ 

NONDESTRUCTIVE TESTING OF WELDED JOINTS  – VERIFY THE FOLLOWING ARE IN COMPLIANCE                                 
IBC 1705.2.1, AISC 341‐16: Section J6.2 

TASK  INSPECTION TYPE 1  DESCRIPTION 

[NOTE:  DOR may uncheck this section for projects NOT designed in accordance with AISC 341 (Seismic 
Provisions) or for projects designed according to AISC 341, but using an R value equal to 3] 
1. CJP groove welds   OBSERVE  Dye  penetrant  testing  (DT)  and  ultrasonic  testing  (UT)  shall  be 

performed on 100% of CJP groove welds for materials greater than 
5/16” thick (8mm). 

2. Beam cope and 
access hole. 

OBSERVE  At welded splices and connections, thermally cut surfaces of beam 
copes and access holes shall be tested using magnetic particle testing 
(MT)  or  dye  penetrant  testing  (DT),  when  the  flange  thickness 
exceeds 38mm for rolled shapes, or when the web thickness exceeds 
38mm for built‐up shapes. 

3. K‐area NDT (AISC 
341) 

PERFORM  Where welding of doubler plates, continuity plates or stiffeners has 
been performed  in  the  k‐area,  the web  shall be  tested  for  cracks 
using magnetic particle testing (MT).   The MT  inspection area shall 
include the k‐area base metal within 75mm of the weld.  The MT shall 
be performed no sooner than 48 hours following completion of the 
welding. 

4. Placement of 
reinforcing or 
contouring fillet 
welds  

DOCUMENT   

END SECTION 
   

                                                            
1       PERFORM:  Perform these tasks for each weld, fastener or bolted connection, and required verification. 

     OBSERVE:    Observe these items on a random sampling basis daily to ensure that applicable requirements are met.  Operations need 
not be delayed pending these inspections at contractor’s risk. 

DOCUMENT:     Document in a report that the work has been performed as required.  This is in addition to all other required reports. 
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E. STRUCTURAL ‐ STEEL ‐ COMPOSITE CONSTRUCTION 1 

THIS SECTION APPLICABLE IF BOX IS CHECKED: ☒ 

COMPOSITE CONSTRUCTION PRIOR TO PLACING CONCRETE  – VERIFY THE FOLLOWING ARE IN COMPLIANCE               
IBC 1705.2.1, AISC 360‐16: Table N6.1, AISC 341‐16: Table J9‐1 

TASK  INSPECTION TYPE 2   DESCRIPTION 

1. Placement and installation of 
steel headed stud anchors 

PERFORM   

2. Material identification of 
reinforcing steel (Type/Grade)  

OBSERVE   

3. Determination of carbon 
equivalent for reinforcing steel 
other than ASTM A706  

OBSERVE   

4. Proper reinforcing steel size, 
spacing, clearances, support, and 
orientation  

OBSERVE   

5. Reinforcing steel has been tied 
and supported as required  

OBSERVE   

END SECTION 
 
 

F. STRUCTURAL ‐ STEEL ‐ OTHER INSPECTIONS 

THIS SECTION APPLICABLE IF BOX IS CHECKED: ☒ 

OTHER STEEL INSPECTIONS  – VERIFY THE FOLLOWING ARE IN COMPLIANCE                                                                         
IBC 1705.2.1, AISC 341‐16: Tables J8‐1 & J10‐1 

TASK  INSPECTION TYPE 2   DESCRIPTION 

1. Anchor rods and other 
embedments supporting 
structural steel 

PERFORM  Verify  the  diameter,  grade,  type,  and  length  of  the 
anchor  rod  or  embedded  item,  and  the  extent  or 
depth of embedment prior to placement of concrete. 

2. Fabricated steel or erected steel 
frame 

OBSERVE  Verify  compliance  with  the  details  shown  on  the 
construction  documents,  such  as  braces,  stiffeners, 
member  locations  and  proper  application  of  joint 
details at each connection. 

3. Reduced beam sections (RBS) 
where/if occurs  

DOCUMENT   Contour and finish 
 Dimensional tolerances 

4. Protected zones   DOCUMENT  No  holes  or  unapproved  attachments  made  by 
fabricator or erector  

5. H‐piles where/if occurs  DOCUMENT  No  holes  or  unapproved  attachments made  by  the 
responsible contractor  

END SECTION 

   

                                                            
1  See Concrete Construction Section for all concrete related inspection of composite steel construction. 

2     PERFORM:  Perform these tasks for each weld, fastener or bolted connection, and required verification. 

     OBSERVE:    Observe these items on a random sampling basis daily to ensure that applicable requirements are met.  Operations need 
not be delayed pending these inspections at contractor’s risk. 

DOCUMENT:    Document in a report that the work has been performed as required.  This is in addition to all other required reports. 
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SCHEDULE OF SPECIAL INSPECTIONS (UFGS 01 45 35)                                    REVISED FOR IBC 2018 
Japan Edited Specifications 

 

G. STRUCTURAL ‐ COLD‐FORMED METAL DECK ‐ PLACEMENT SECTION  

THIS SECTION APPLICABLE IF BOX IS CHECKED: ☒ 

METAL DECK INSPECTION PRIOR TO DECK PLACEMENT  – VERIFY THE FOLLOWING ARE IN COMPLIANCE                      
SDI QA/QC‐2017, Appendix 1, Table 1.1 

TASK  INSPECTION TYPE 1  DESCRIPTION  

1. Verify compliance of materials 
(deck and all deck accessories) 
with construction documents, 
including profiles, material 
properties, and base metal 
thickness  

PERFORM   

2. Document acceptance or 
rejection of deck and deck 
accessories 

DOCUMENT   

METAL DECK INSPECTION DURING DECK PLACEMENT  – VERIFY THE FOLLOWING ARE IN COMPLIANCE                      
SDI QA/QC‐2017, Appendix 1, Table 1.2 

TASK  INSPECTION TYPE 1  DESCRIPTION 

3. Verify compliance of deck and all 
deck accessories installation 
with construction documents 

PERFORM   

4. Verify deck materials are 
represented by the mill 
certifications that comply with 
the construction documents 

PERFORM   

5. Document acceptance or 
rejection of installation of deck 
and deck accessories 

DOCUMENT   

METAL DECK INSPECTION AFTER DECK PLACEMENT  – VERIFY THE FOLLOWING ARE IN COMPLIANCE                           
SDI QA/QC‐2017, Appendix 1, Table 1.3 

TASK  INSPECTION TYPE 1  DESCRIPTION 

6. Welding procedure specification 
(WPS) available 

PERFORM   

7. Manufactures certifications for 
welding consumables available 

OBSERVE   

8. Material identification 
(type/grade) 

OBSERVE   

9. Check welding equipment  OBSERVE   

END SECTION 
   

                                                            

1     PERFORM:  Perform these tasks for each weld, fastener or bolted connection, and required verification. 

     OBSERVE:    Observe these items on a random sampling basis daily to ensure that applicable requirements are met.  Operations need 
not be delayed pending these inspections at contractor’s risk. 

DOCUMENT:    Document in a report that the work has been performed as required.  This is in addition to all other required reports. 

JAPAN EDITED SPECIFICATIONS 
SEPTEMBER 2024 JES 1.6

ATTACHMENT 01 45 35-B  Page 8



SCHEDULE OF SPECIAL INSPECTIONS (UFGS 01 45 35)                                    REVISED FOR IBC 2018 
Japan Edited Specifications 

 

H. STRUCTURAL ‐ COLD‐FORMED METAL DECK – WELDING SECTION  

THIS SECTION APPLICABLE IF BOX IS CHECKED: ☒  

METAL DECK INSPECTION DURING WELDING  – VERIFY THE FOLLOWING ARE IN COMPLIANCE                                      
SDI QA/QC‐2017, Appendix 1, Table 1.4 or JASS 6 

TASK  INSPECTION TYPE 1   DESCRIPTION 

1. Use of qualified welders  OBSERVE   

2. Control and handling of welding 
consumables 

OBSERVE   

3. Environmental conditions (wind 
speed, moisture, temperature) 

OBSERVE   

4. WPS followed  OBSERVE   

METAL DECK INSPECTION AFTER WELDING – VERIFY THE FOLLOWING ARE IN COMPLIANCE                                               
SDI QA/QC‐2017, Appendix 1, Table 1.5 or JASS 6 

TASK  INSPECTION TYPE 1  DESCRIPTION 

5. Verify size and location of welds, 
including support, sidelap, and 
perimeter welds. 

PERFORM   

6. Welds meet visual acceptance 
criteria 

PERFORM   

7. Verify repair activities   PERFORM   

8. Document acceptance or 
rejection of welds 

DOCUMENT   

END SECTION 
   

                                                            
1     PERFORM:  Perform these tasks for each weld, fastener or bolted connection, and required verification. 

     OBSERVE:    Observe these items on a random sampling basis daily to ensure that applicable requirements are met.  Operations need 
not be delayed pending these inspections at contractor’s risk. 

DOCUMENT:    Document in a report that the work has been performed as required.  This is in addition to all other required reports. 

JAPAN EDITED SPECIFICATIONS 
SEPTEMBER 2024 JES 1.6
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SCHEDULE OF SPECIAL INSPECTIONS (UFGS 01 45 35)                                    REVISED FOR IBC 2018 
Japan Edited Specifications 

 

I. STRUCTURAL ‐ COLD‐FORMED METAL DECK – FASTENING SECTION 

THIS SECTION APPLICABLE IF BOX IS CHECKED: ☐ 

METAL DECK INSPECTION BEFORE MECHANICAL FASTENING – VERIFY THE FOLLOWING ARE IN COMPLIANCE          
SDI QA/QC‐2017, Appendix 1, Table 1.6 

TASK  INSPECTION TYPE 1  DESCRIPTION 

1. Manufacturer installation 
instructions available for 
mechanical fasteners 

OBSERVE   

2. Proper tools available for 
fastener installation 

OBSERVE   

METAL DECK INSPECTION DURING MECHANICAL FASTENING  – VERIFY THE FOLLOWING ARE IN COMPLIANCE          
SDI QA/QC‐2017, Appendix 1, Table 1.7 

TASK  INSPECTION TYPE 1  DESCRIPTION 

3. Fasteners are positioned as 
required 

OBSERVE   

4. Fasteners are installed in 
accordance with manufacturer's 
instructions 

OBSERVE   

METAL DECK INSPECTION AFTER MECHANICAL FASTENING  – VERIFY THE FOLLOWING ARE IN COMPLIANCE             
SDI QA/QC‐2017, Appendix 1, Table 1.8 

TASK  INSPECTION TYPE 1  DESCRIPTION 

5. Check spacing, type, and 
installation of support fasteners  

PERFORM   

6. Check spacing, type, and 
installation of sidelap fasteners 

PERFORM   

7. Check spacing, type, and 
installation of perimeter 
fasteners  

PERFORM   

8. Verify repair activities  PERFORM   

9. Document acceptance or 
rejection of mechanical 
fasteners 

DOCUMENT   

END SECTION 
   

                                                            
1    PERFORM:  Perform these tasks for each weld, fastener or bolted connection, and required verification. 

    OBSERVE:    Observe these items on a random sampling basis daily to ensure that applicable requirements are met.  Operations need 
not be delayed pending these inspections at contractor’s risk. 

DOCUMENT:    Document in a report that the work has been performed as required.  This is in addition to all other required reports. 

JAPAN EDITED SPECIFICATIONS 
SEPTEMBER 2024 JES 1.6
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SCHEDULE OF SPECIAL INSPECTIONS (UFGS 01 45 35)                                    REVISED FOR IBC 2018 
Japan Edited Specifications 

 

J. STRUCTURAL ‐ LIGHT GAUGE STEEL FRAMING AND/OR LIGHT GAUGE TRUSSES SECTION  

THIS SECTION APPLICABLE IF BOX IS CHECKED: ☐ 

LIGHT GAUGE STEEL CONSTRUCTION AND CONNECTIONS – VERIFY THE FOLLOWING ARE IN COMPLIANCE                 
IBC 1705.2.2, 1705.11.2, 1705.11.3, UFC 4 023 03          

TASK  INSPECTION TYPE1  DESCRIPTION 

1. Trusses spanning 
18.3m or greater 
where/if applies 

PERFORM  Verify that temporary and permanent truss restraint/bracing is 
installed in accordance with approved truss submittal package. 

2. Welded connections 
(seismic and/or wind 
resisting system) 

OBSERVE  Visually  inspect all welds composing part of the main wind or 
seismic  force  resisting  system,  including  shearwalls,  braces, 
collectors (drag struts), and hold‐downs. 
[NOTE: DOR must  identify critical wind and/or seismic  force 
resisting welds  in  the  contract drawings  so  that  the  special 
inspector can confirm compliance.] 

3. Connections  (seismic 
and/or wind resisting 
system) 

OBSERVE  Visually  inspect  all  screw  attachment, bolting,  anchoring  and 
other fastening of components within the main wind or seismic 
force  resisting  system,  including  roof  deck,  roof  framing, 
exterior wall covering, wall  to  roof/floor connections, braces, 
collectors (drag struts) and hold‐downs. 
[NOTE: DOR must  identify critical wind and/or seismic  force 
resisting  connection/fastener  components  in  the  contract 
drawings  so  that  the  special  inspector  can  confirm 
compliance.] 

4. Cold‐formed steel 
(progressive collapse 
resisting system 
where/if applies) 

OBSERVE  Verify proper welding operations,  screw attachment, bolting, 
anchoring  and  other  fastening  of  components  within  the 
progressive  collapse  resisting  system,  including horizontal  tie 
force  elements,  vertical  tie  force  elements  and  bridging 
elements (UFC 4 023 03). 
[NOTE:  DOR  must  identify  critical  progressive  collapse 
resisting  connection/fastener  components  in  the  contract 
drawings  so  that  the  special  inspector  can  confirm 
compliance.] 

END SECTION 
 
 

K. STRUCTURAL ‐ OPEN‐WEB STEEL JOISTS SECTION  

THIS SECTION APPLICABLE IF BOX IS CHECKED: ☐ 

OPEN‐WEB STEEL JOISTS AND JOIST GIRDERS – VERIFY THE FOLLOWING ARE IN COMPLIANCE                                       
IBC TABLE 1705.2.3 

TASK  INSPECTION TYPE 1   DESCRIPTION 

1. Installation of open‐
web steel joists and 
joist girders 

OBSERVE   End connections – welded or bolted 
 All Bridging – horizontal and diagonal, per Steel Joist 

Institute specifications listed in Section 2207.1. 

END SECTION 
 

                                                            
1  PERFORM:  Perform these tasks for each weld, fastener or bolted connection, and required verification. 

 OBSERVE:    Observe these items on a random sampling basis daily to ensure that applicable requirements are met.  Operations need 
not be delayed pending these inspections at contractor’s risk. 

JAPAN EDITED SPECIFICATIONS 
SEPTEMBER 2024 JES 1.6
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SCHEDULE OF SPECIAL INSPECTIONS (UFGS 01 45 35)                                    REVISED FOR IBC 2018 
Japan Edited Specifications 

 

 

L. STRUCTURAL ‐ CONCRETE CONSTRUCTION SECTION 

THIS SECTION APPLICABLE IF BOX IS CHECKED: ☒ 

CONCRETE CONSTRUCTION, INCLUDING COMPOSITE DECK  – VERIFY THE FOLLOWING ARE IN COMPLIANCE             
IBC TABLE 1705.3 (ACI 318 REFERENCES NOTED IN IBC TABLE) 

TASK  INSPECTION TYPE 1  DESCRIPTION 

1. Inspect reinforcement, including 
prestressing tendons, and verify 
placement. 

PERIODIC  Verify prior  to placing concrete  that  reinforcing  is of 
specified type, grade and size; that it is free of oil, dirt 
and unacceptable  rust;  that  it  is  located and  spaced 
properly;  that  hooks,  bends,  ties,  stirrups  and 
supplemental reinforcement are placed correctly; that 
lap lengths, stagger and offsets are provided; and that 
all  mechanical  connections  are  installed  per  the 
manufacturer’s instructions and/or evaluation report. 
[NOTE:  DOR  must  identify  critical  progressive 
collapse  resisting  connection/fastener  components 
in the contract drawings so that the special inspector 
can confirm compliance.] 

2. Reinforcing bar welding  PERIODIC   Verify  weldability  of  reinforcing  bars  other  than 
ASTM A 706 

 Inspect single‐pass  fillet welds, maximum 8mm  in 
accordance with AWS D1.4 or JASS 6                             

3. All other welding  CONTINUOUS  Visually inspect all welds in accordance with AWS D1.4 
or JASS 6 

4. Gas Pressure Welding  CONTINUOUS  Visually  inspect  all  welds  for  compliance  with 
construction documents and workmanship and check 
all welds for internal flaws by ultrasonic inspection 

5. Cast in place anchors and post 
installed drilled anchors 
(downward inclined) 

PERIODIC  Verify  prior  to  placing  concrete  that  cast  in  place 
anchors and post installed drilled anchors have proper 
embedment, spacing and edge distance.            

6. Post‐installed adhesive anchors 
in horizontal or upward inclined 
orientations 

CONTINUOUS AND 
DOCUMENT 

 Inspect as required per approved ICC‐ES report 
 Verify  that  installer  is  certified  for  installation  of 

horizontal and overhead installation applications 
 Inspect proof  loading as  required by  the  contract 

documents                                                        

7. Verify use of required mix design  PERIODIC  Verify  that all mixes used comply with  the approved 
construction documents 

8. Prior to concrete placement, 
fabricate specimens for strength 
tests, perform slump and air 
content tests, and determine the 
temperature of the concrete 

CONTINUOUS  At  the  time  fresh  concrete  is  sampled  to  fabricate 
specimens  for  strength  test  verify  these  tests  are 
performed by qualified technicians. 

 
CONTINUED ON FOLLOWING PAGE 

 

                                                            
1        PERIODIC:  Intermittent monitoring by a special inspector of identified tasks that have been or are being performed.   

   DOCUMENT:   Document in a report that the work has been performed as required.  This is in addition to all other required reports. 
CONTINUOUS:  Constant monitoring of identified tasks by a special inspector over the duration of performance of said tasks. 

JAPAN EDITED SPECIFICATIONS 
SEPTEMBER 2024 JES 1.6
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SCHEDULE OF SPECIAL INSPECTIONS (UFGS 01 45 35)                                    REVISED FOR IBC 2018 
Japan Edited Specifications 

 

 

STRUCTURAL ‐ CONCRETE CONSTRUCTION (CONTINUED)  
CONCRETE CONSTRUCTION, INCLUDING COMPOSITE DECK  – VERIFY THE FOLLOWING ARE IN COMPLIANCE  
IBC TABLE 1705.3 (ACI 318 REFERENCES NOTED IN IBC TABLE) 

TASK  INSPECTION TYPE 1  DESCRIPTION 

9. Inspect concrete and/or 
shotcrete placement for proper 
application techniques 

CONTINUOUS  Verify proper application techniques are used during 
concrete  conveyance  and  depositing  avoids 
segregation or contamination. Verify that concrete  is 
properly consolidated. 

10. Verify maintenance of specified 
curing temperature and 
technique 

PERIODIC  Inspect curing, cold weather protection, and hot 
weather protection procedures. 

11. Pre‐stressed concrete  CONTINUOUS  Verify application of prestressing forces and grouting 
of bonded prestressing tendons. 

12. Inspect erection of precast 
concrete members 

PERIODIC   

13. Verify in‐situ concrete strength, 
prior to stressing of tendons in 
post‐tensioned concrete and 
prior to removal of shores and 
forms from beams and structural 
slabs.  

PERIODIC   

14. Inspect formwork for shape, 
location and dimensions of the 
concrete member being formed. 

PERIODIC   

END SECTION 

   

                                                            
1        PERIODIC:  Intermittent monitoring by a special inspector of identified tasks that have been or are being performed.   

CONTINUOUS:  Constant monitoring of identified tasks by a special inspector over the duration of performance of said tasks. 

JAPAN EDITED SPECIFICATIONS 
SEPTEMBER 2024 JES 1.6
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SCHEDULE OF SPECIAL INSPECTIONS (UFGS 01 45 35)                                    REVISED FOR IBC 2018 
Japan Edited Specifications 

 

M. STRUCTURAL ‐ MASONRY CONSTRUCTION SECTION (ALL RISK CATEGORIES)  

THIS SECTION APPLICABLE IF BOX IS CHECKED: ☒ 

MASONRY CONSTRUCTION – VERIFY THE FOLLOWING ARE IN COMPLIANCE AT START OF CONSTRUCTION                     
IBC 1705.4 (ACI 530‐13 TABLE 3.1.2 & 3.1.3)                                                  

TASK  INSPECTION TYPE 1  DESCRIPTION 

1. Compliance with approved submittals prior to start   PERIODIC   

2. Proportions of site‐mixed mortar.  PERIODIC   

3. Grade and type of reinforcement, anchor bolts, and 
prestressing tendons and anchorages 

PERIODIC   

4. Prestressing technique  PERIODIC   

5. Properties of thin bed mortar for AAC masonry  PERIODIC   

MASONRY CONSTRUCTION – VERIFY THE FOLLOWING ARE IN COMPLIANCE PRIOR TO GROUTING                                    
IBC 1705.4 (ACI 530‐13 TABLE 3.1.2 & 3.1.3)                                                  

TASK  INSPECTION TYPE 1  DESCRIPTION 

6. Grout space  PERIODIC 
CONTINUOUS 

[NOTE: DOR must  either  delete 
‘OBSERVE’  for  Risk  Category 
IV/V,  or  delete  ‘CONTINUOUS’ 
for Risk Categories I/II/ III]   

7. Proportions of site‐prepared grout and prestressing 
grout for bonded tendons 

PERIODIC   

8. Proportions of site‐mixed grout and prestressing 
grout for bonded tendons 

PERIODIC   

9. Placement of masonry units and mortar joints  PERIODIC   

10. Welding of reinforcement  CONTINUOUS   

MASONRY CONSTRUCTION – VERIFY THE FOLLOWING ARE IN COMPLIANCE DURING CONSTRUCTION                             
IBC 1705.4 (ACI 530‐13 TABLE 3.1.2 & 3.1.3)                                                  

TASK  INSPECTION TYPE 1  DESCRIPTION 

11. Size and location of structural elements is in 
compliance 

PERIODIC   

12. Preparation, construction, and protection of masonry 
during cold weather (temperature below 40oF (4.4oc) 
or hot weather (temp above 90oF (32.2oC))  

PERIODIC   

13. Application and measurement of prestressing force   CONTINUOUS   

14. Placement of grout and prestressing grout for bonded 
tendons  

CONTINUOUS   

15. Placement of AAC masonry units and construction of 
thin bed mortar joints  

CONTINUOUS   Continuous for first 465 square 
meters only.   

16. Observe preparation of grout specimens, mortar 
specimens, and/or prisms 

PERIODIC   

17. Type, size and placement of reinforcement, 
connectors, anchor bolts and prestressing tendons 
and anchorages, including details of anchorage of 
masonry to structural members, frames, or other 
construction 

PERIODIC 
CONTINUOUS 

[NOTE: DOR must  either  delete 
‘OBSERVE’  for  Risk  Category 
IV/V,  or  delete  ‘CONTINUOUS’ 
for Risk Categories I/II/III] 

END SECTION 
   

                                                            
1         PERIODIC:  Intermittent monitoring by a special inspector of identified tasks that have been or are being performed.   

CONTINUOUS:  Constant monitoring of identified tasks by a special inspector over the duration of performance of said tasks. 

JAPAN EDITED SPECIFICATIONS 
SEPTEMBER 2024 JES 1.6
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SCHEDULE OF SPECIAL INSPECTIONS (UFGS 01 45 35)                                    REVISED FOR IBC 2018 
Japan Edited Specifications 

 

N. STRUCTURAL ‐ WOOD CONSTRUCTION – SPECIALTY ITEMS SECTION 

THIS SECTION APPLICABLE IF BOX IS CHECKED: ☒ 

WOOD CONSTRUCTION – VERIFY THE FOLLOWING ARE IN COMPLIANCE  
IBC 1705.5  

TASK  INSPECTION TYPE 1   DESCRIPTION 

1. High‐load diaphragms where 
applicable 

PERIODIC  Verify  thickness  and  grade  of  sheathing,  size  of 
framing members at panel edges, nail diameters and 
length,  and  the  number  of  fastener  lines  and  that 
fastener spacing is per approved contract documents. 

2. Metal‐plate connected wood 
trusses spanning 18.3m or 
greater 

PERIODIC  Verify  that  the  temporary  installation 
restraint/bracing and the permanent individual truss 
member restraint/bracing are installed in accordance 
with the approved truss submittal package 

END SECTION 
 
 

O. STRUCTURAL ‐ WOOD CONSTRUCTION ‐ SEISMIC & WIND SECTION  

THIS SECTION APPLICABLE IF BOX IS CHECKED: ☒ 

WOOD CONSTRUCTION SEISMIC AND WIND – VERIFY THE FOLLOWING ARE IN COMPLIANCE  
IBC 1705.5  

TASK  INSPECTION TYPE 1   DESCRIPTION 

[NOTE: DOR may uncheck this section where sheathing nailing/fasteners (both shearwall and roof) are consistently 
greater than 100mm on center, or  if the design wind speed  is  less than 49 meters/sec AND the seismic design 
category is A or B] 

1. Field gluing operation of elements 
of the main wind/seismic force‐
resisting system 

CONTINUOUS   

2. Nailing, bolting, anchoring and 
other fastening of elements of 
the main wind/seismic force‐
resisting system 

PERIODIC  Includes  connectors  for:  shearwall  sheathing, 
roof/floor  sheathing,  drag  struts/collectors,  braces, 
hold downs,  roof  and  floor  framing  connections  to 
exterior walls. 

END SECTION 
 
 

P. STRUCTURAL – ISOLATION AND ENERGY DISSIPATION SYSTEMS SECTION  

THIS SECTION APPLICABLE IF BOX IS CHECKED: ☒ 

ISOLATION AND ENERGY DISSIPATION SYSTEMS – VERIFY THE FOLLOWING ARE IN COMPLIANCE                                      
IBC TABLE 1705.2.3 

TASK  INSPECTION TYPE 1   DESCRIPTION 

1. Fabrication and installation  PERIODIC  Verify that fabrication and installation of isolator 
units and energy dissipation devices conform to 
manufacturer’s recommendations and approved 
construction documents 

END SECTION 
 

                                                            
1     PERIODIC:  Intermittent monitoring by a special inspector of identified tasks that have been or are being performed.   

CONTINUOUS:  Constant monitoring of identified tasks by a special inspector over the duration of performance of said tasks. 

JAPAN EDITED SPECIFICATIONS 
SEPTEMBER 2024 JES 1.6

ATTACHMENT 01 45 35-B  Page 15



SCHEDULE OF SPECIAL INSPECTIONS (UFGS 01 45 35)                                    REVISED FOR IBC 2018 
Japan Edited Specifications 

 

 

Q. GEOTECHNICAL ‐ SOILS INSPECTION SECTION 

THIS SECTION APPLICABLE IF BOX IS CHECKED: ☒ 

SOILS INSPECTION – VERIFY THE FOLLOWING ARE IN COMPLIANCE  
IBC 1705.6  

TASK  INSPECTION TYPE 1  DESCRIPTION 

1. Materials below shallow foundations are 
adequate to achieve the design bearing capacity. 

PERIODIC   

2. Excavations are extended to proper depth and 
have reached proper material 

PERIODIC   

3. Perform classification and testing of compacted 
fill materials 

PERIODIC   

4. Verify use of proper materials, densities and lift 
thicknesses during placement and compaction of 
compacted fill 

CONTINUOUS   

5. Prior to placement of compacted fill, inspect 
subgrade and verify that site has been prepared 
properly. 

PERIODIC  During  fill  placement,  the  special 
inspector  shall  verify  that  proper 
materials and procedures are used in 
accordance  with  the  provisions  of 
the approved geotechnical report 

END SECTION 
 
 

R. GEOTECHNICAL ‐ DRIVEN DEEP FOUNDATION ELEMENTS SECTION 

THIS SECTION APPLICABLE IF BOX IS CHECKED: ☒ 

DEEP DRIVEN FOUNDATION CONSTRUCTION – VERIFY THE FOLLOWING ARE IN COMPLIANCE  
IBC 1705.5  

TASK  INSPECTION TYPE 1  DESCRIPTION 

1. Verify element materials, sizes and lengths 
comply with requirements 

CONTINUOUS 
 

 

2. Determine capacities of test elements and 
conduct additional load tests as required 

CONTINUOUS   

3. Inspect driving operations and maintain complete 
and accurate records for each element 

CONTINUOUS   

4. Verify placement locations and plumbness, 
confirm type and size of hammer, record number 
of blows per foot of penetration, determine 
required penetrations to achiever design 
capacity, record tip and butt elevations and 
document ay damage to foundation element 

CONTINUOUS   

END SECTION 
   

                                                            
1     PERIODIC:  Intermittent monitoring by a special inspector of identified tasks that have been or are being performed.  

CONTINUOUS:    Constant monitoring of identified tasks by a special inspector over the duration of performance of said tasks. 

JAPAN EDITED SPECIFICATIONS 
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SCHEDULE OF SPECIAL INSPECTIONS (UFGS 01 45 35)                                    REVISED FOR IBC 2018 
Japan Edited Specifications 

 

S. GEOTECHNICAL ‐ HELICAL PILE FOUNDATIONS SECTION 

THIS SECTION APPLICABLE IF BOX IS CHECKED: ☒ 

HELICAL PILE FOUNDATIONS  – VERIFY THE FOLLOWING ARE IN COMPLIANCE  
IBC 1705.9  

TASK  INSPECTION TYPE 1   DESCRIPTION 

1. Record installation equipment used, pile 
dimensions, tip elevations, final depth, final 
installation torque and other pertinent 
installation data.  The approved geotechnical 
report (provided upon request) and the contract 
documents shall be used to determine 
compliance 

CONTINUOUS 
 

 

END SECTION 
 
 

T. GEOTECHNICAL ‐ CAST IN PLACE DEEP FOUNDATION ELEMENTS SECTION 

THIS SECTION APPLICABLE IF BOX IS CHECKED: ☒ 

CAST IN PLACE DEEP FOUNDATION ELEMENTS  – VERIFY THE FOLLOWING ARE IN COMPLIANCE  
IBC 1705.8  

TASK  INSPECTION TYPE 1   DESCRIPTION 

1. Inspect drilling operations and maintain complete 
and accurate records for each element. 

CONTINUOUS 
 

 

2. Verify placement locations and plumbness, 
confirm element diameters, bell diameters (if 
applicable), lengths, embedment into bedrock (if 
applicable and adequate end‐bearing strata 
capacity.  Record concrete or grout volumes 

CONTINUOUS   

END SECTION 
   

                                                            
1 CONTINUOUS:    Constant monitoring of identified tasks by a special inspector over the duration of performance of said tasks. 
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SCHEDULE OF SPECIAL INSPECTIONS (UFGS 01 45 35)                                    REVISED FOR IBC 2018 
Japan Edited Specifications 

 

U. FIRE PROTECTION ‐ SPRAYED FIRE‐RESISTANT MATERIALS SECTION 

THIS SECTION APPLICABLE IF BOX IS CHECKED: ☒ 

SPRAYED FIRE RESISTANT MATERIALS  – VERIFY THE FOLLOWING ARE IN COMPLIANCE  
IBC 1705.14 

TASK  INSPECTION TYPE 1  DESCRIPTION 

1. Surface condition  PERIODIC 
 

Prior  to application  confirm  that  surface has been prepared 
per  the  approved  fire‐resistance  design  and manufacturer’s 
instructions. 

2. Application  PERIODIC  Prior  to  application  confirm  that  the  substrate  meets  the 
minimum  ambient  temperature  per  the  approved  fire‐
resistance design and manufacturer’s instructions. 

3. Material thickness  PERIODIC  Verify that the thickness of the SFRM to structural elements is 
not less than the thickness require by the fire‐resistant design 
in more that 10 percent of the measurement, but  in no case 
less than minimum allowable thickness required by 1705.14.4. 

4. Material density  PERIODIC  Verify that the density of the SFRM is not less than the density 
required  by  the  fire‐resistant  design  and  according  to  IBC 
1705.14.5. 

5. Bond strength  PERIODIC  Verify  cohesive/adhesive  bond  strength  of  the  cured  SFRM 
applied to the structural element  is not  less than 150psf and 
according to IBC 1705.14.6 

END SECTION 
 
V. FIRE PROTECTION ‐ MASTIC AND INTUMESCENT COATINGS SECTION 

THIS SECTION APPLICABLE IF BOX IS CHECKED: ☒ 

MASTIC AND INTUMESCENT FIRE‐RESISTANT COATINGS – VERIFY THE FOLLOWING ARE IN COMPLIANCE 
IBC 1705.15 

TASK  INSPECTION TYPE 1   DESCRIPTION 

1. Surface preparation  PERIODIC 
 

Inspections shall be performed in accordance with AWCI 12‐B 
and the contract documents 

END SECTION 
 

W. FIRE PROTECTION – FIRE RESISTANT PENETRATIONS AND JOINTS SECTION 
THIS SECTION APPLICABLE IF BOX IS CHECKED: ☒ 

FIRE RESISTANT PENETRATIONS AND JOINTS – VERIFY THE FOLLOWING ARE IN COMPLIANCE  
IBC 1705.17  

TASK 
INSPECTION 
TYPE 1 

DESCRIPTION 

1. Inspections of penetration firestop 
systems conducted in accordance 
with ASTM E 2174. 

PERFORM 
  [NOTE: This section applies to Risk Category III, IV, & V 

only.   DOR may choose to uncheck this section where 
project is assigned to Risk Category I or II.  Confirm Risk 
Category with Structural Engineer] 

2. Inspections of fire‐resistant joint 
systems conducted in accordance 
with ASTM E 2393 

PERFORM 
 

END SECTION 

                                                            
1   PERFORM:  Perform these tasks for each weld, fastener or bolted connection, and required verification. 

      PERIODIC:  Intermittent monitoring by a special inspector of identified tasks that have been or are being performed.  
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SCHEDULE OF SPECIAL INSPECTIONS (UFGS 01 45 35)                                    REVISED FOR IBC 2018 
Japan Edited Specifications 

 

 

X. FIRE PROTECTION – SMOKE CONTROL SECTION 

THIS SECTION APPLICABLE IF BOX IS CHECKED: ☒         

SMOKE CONTROL – VERIFY THE FOLLOWING ARE IN COMPLIANCE  
IBC 1705.17  

TASK 
INSPECTION 
TYPE 1  

DESCRIPTION 

1. Verify device locations and perform 
leakage testing 

PERIODIC 
 

Perform during erection of ductwork and prior to 
concealment 

2. Pressure difference testing, flow 
measurements and detection and 
control verification 

PERIODIC 
 

Perform  prior  to  occupancy  and  after  sufficient 
completion 

END SECTION 
 
 
 

   

                                                            
1  PERIODIC:  Intermittent monitoring by a special inspector of identified tasks that have been or are being performed.  

JAPAN EDITED SPECIFICATIONS 
SEPTEMBER 2024 JES 1.6

ATTACHMENT 01 45 35-B  Page 19



SCHEDULE OF SPECIAL INSPECTIONS (UFGS 01 45 35)                                    REVISED FOR IBC 2018 
Japan Edited Specifications 

 

Y. ARCHITECTURAL ‐ EXTERIOR INSULATION AND FINISH SYSTEMS SECTION 

THIS SECTION APPLICABLE IF BOX IS CHECKED: ☒ 

EXTERIOR INSULATION AND FINISH SYSTEMS (EIFS) – VERIFY THE FOLLOWING ARE IN COMPLIANCE  
IBC 1705.16  

TASK  INSPECTION TYPE 1   DESCRIPTION 

1. Water resistive barrier 
coating applied over a 
sheathing substrate. 

PERIODIC 
 

Verify  that  water  resistive  barrier  coating  complies  with 
ASTM E 2570. 
[NOTE:  not  applicable  to  masonry  or  concrete  wall 
applications.  Uncheck this section in those cases] 

END SECTION 
 

Z. ARCHITECTURAL – ARCHITECTURAL COMPONENTS  

THIS SECTION APPLICABLE IF BOX IS CHECKED: ☐ 

ARCHITECTURAL COMPONENTS  – VERIFY THE FOLLOWING ARE IN COMPLIANCE  
IBC 1705.12.4, 1705.12.7 

TASK 
INSPECTION 
TYPE 1 

DESCRIPTION 

[NOTE: This section is not applicable to Seismic Design Categories A, B, & C.  Uncheck this section if one of those 
categories applies.  Confirm Seismic Design Category with the structural engineer] 

1. Erection and fastening of 
exterior cladding and interior 
and exterior veneer. 

PERIODIC 
 

Verify  appropriate materials,  fasteners  and  attachment  at 
commencement of work and at completion.  Inspector Note: 
Inspection  not  required  if  height  is  less  than  9.15m  or 
weight is less than 0.24kPa 

2. Interior and exterior non‐
load bearing walls 

PERIODIC  Verify  appropriate materials,  fasteners  and  attachment  at 
commencement of work and at completion.  Inspector Note: 
Inspection not required  if height  is  less than 9.15m.   Also, 
Interior  non‐load  bearing walls  need  not  be  inspected  if 
weighing less than 0.72kPa 

3. Access floors PERIODIC  Verify that anchorage complies with approved construction 
documents. Inspection of post‐installed anchors shall comply 
with approved ICC‐ES report 

4. Storage racks PERIODIC  Verify that anchorage complies with approved construction 
documents. Inspection of post‐installed anchors shall comply 
with approved ICC‐ES report.  Inspector Note:  Not required 
for racks less than 8 feet in height 

5. Acoustical ceiling with 22mm 
wall molding and clip 

PERIODIC  Verify  ceiling  system  is  installed  per manufacturer  details.  
Conduct  special  inspection  per  IBC  2018,  1705.1.1  and 
provide  certification  from  manufacturer  based  on  the 
Seismic Design Category of the project. 

6. Acoustical ceiling with 50mm 
wall molding and no clip 

PERIODIC  Verify ceiling system is installed per ASTM E580. 

7. Elevator equipment, 
supports and seismic switch 

PERIODIC  Verify  anchors  have  been  prequalified  per  ACI  355.2  and 
designed  per  ACI  318  Appendix  D.  Locate  switch  on 
loadbearing wall or column. Do not attach to metal stud wall. 

END SECTION 
 
 
 

                                                            
1 PERIODIC:  Intermittent monitoring by a special inspector of identified tasks that have been or are being performed.   
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SCHEDULE OF SPECIAL INSPECTIONS (UFGS 01 45 35)                                    REVISED FOR IBC 2018 
Japan Edited Specifications 

 

AA. PLUMBING/MECHANICAL DESIGNATED SEISMIC SYSTEMS SECTION 

THIS SECTION APPLICABLE IF BOX IS CHECKED: ☐  

PLUMBING AND MECHANICAL ‐ DESIGNATED SEISMIC SYSTEMS  
IBC 1705.12.4, 1705.13.3 

TASK  INSPECTION TYPE 1   DESCRIPTION 

[NOTE: This section  is not applicable to Seismic Design Categories A or B.   Uncheck this section  if one of those 
categories applies.  Confirm Seismic Design Category with structural engineer] 

1. Designated Seismic Systems equipment 
verification 

PERIODIC 
 

 Verify model number and serial number 
are in conformance with project specific 
seismic qualification (PSSQ)  

 Verify Tag ID is correct and installed per 
specifications 

2. Designated Seismic Systems equipment 
Mounting  

PERIODIC   Verify that Anchor Base Bolting is 
installed per PSSQ 

 Verify that Equipment Bracing is Installed 
per PSSQ 

 Verify that Bracing Attachments are 
installed per PSSQ 

3. Designated Seismic Systems utility 
Conduit/Piping 

PERIODIC   Verify that Conduit/Piping is connected to 
the equipment per PSSQ (flex or rigid) 

 Verify that Conduit/Piping is seismically 
supported independently of equipment 
and in accordance with PSSQ support 
requirements 

4. Designated Seismic Systems clearance  PERIODIC   Adjacent Equipment – Verify that there is 
adequate gap to eliminate possibility of 
pounding 

 Conduit/Piping ‐ Verify that there is 
adequate gap to eliminate possibility of 
pounding 

5. Installation of Vibration Isolation System 
(Snubber) 

PERIODIC   Verify Anchors have been pre‐qualified 
per ACI 355.2 and designed per ACI 318 
Appendix D. 

 

END SECTION 
 
 

   

                                                            
1 PERIODIC:  Intermittent monitoring by a special inspector of identified tasks that have been or are being performed.  
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SCHEDULE OF SPECIAL INSPECTIONS (UFGS 01 45 35)                                    REVISED FOR IBC 2018 
Japan Edited Specifications 

 

BB. ELECTRICAL DESIGNATED SEISMIC SYSTEMS SECTION 

THIS SECTION APPLICABLE IF BOX IS CHECKED: ☒  

ELECTRICAL ‐ DESIGNATED SEISMIC SYSTEMS  
IBC 1705.12.4 

TASK  INSPECTION TYPE 1   DESCRIPTION 

[NOTE: This section  is not applicable to Seismic Design Categories A or B.   Uncheck this section  if one of those 
categories applies.  Confirm Seismic Design Category with structural engineer] 

1. Generator PERIODIC 
 

 Verify certification of emergency 
generator, ATS, switchgear, and control 
panelboard by NIPPON Engine Generator 
Association (NEGA)  

 Verify conformance with the Fire 
Protection Law of Standby Generator 

2. Automatic Transfer Switch (ATS)   PERIODIC   Verify certification of emergency 
generator, ATS, switchgear, and control 
panelboard by NIPPON Engine Generator 
Association (NEGA)  

 Verify conformance with the Fire 
Protection Law of Standby Generator 

3. Uninterrupted Power Source (UPS) PERIODIC   Verify anchors have been pre‐qualified 
per ACI 355.2 and designed per ACI 318 
Appendix D. 

4. Electrical Panels  PERIODIC   Verify anchors have been pre‐qualified 
per ACI 355.2 and designed per ACI 318 
Appendix D. 

5. Switchgear  PERIODIC   Verify Anchors have been pre‐qualified 
per ACI 355.2 and designed per ACI 318 
Appendix D. 

6. Emergency Fixtures  PERIODIC   Verify light fixtures have been installed 
per ASTM E580. 

END SECTION 
 

 

                                                            
1 PERIODIC:  Intermittent monitoring by a special inspector of identified tasks that have been or are being performed.   
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JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
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SECTI ON 01 50 00

TEMPORARY CONSTRUCTI ON FACI LI TI ES AND CONTROLS

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

AMERI CAN WATER WORKS ASSOCI ATI ON ( AWWA)

AWWA C511 ( 2007)  St andar d f or  Reduced- Pr essur e 
Pr i nci pl e Backf l ow Pr event i on Assembl y

FOUNDATI ON FOR CROSS- CONNECTI ON CONTROL AND HYDRAULI C RESEARCH 
( FCCCHR)

FCCCHR Li st ( cont i nuousl y updat ed)  Li st  of  Appr oved 
Backf l ow Pr event i on Assembl i es

FCCCHR Manual ( 10t h Edi t i on)  Manual  of  Cr oss- Connect i on 
Cont r ol

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 241 ( 2022)  St andar d f or  Saf eguar di ng 
Const r uct i on,  Al t er at i on,  and Demol i t i on 
Oper at i ons

NFPA 70 ( 2023;  ERTA 7 2023;  TI A 23- 15)  Nat i onal  
El ect r i cal  Code

U. S.  ARMY CORPS OF ENGI NEERS ( USACE)

EM 385- 1- 1  Saf et y - -  Saf et y and Heal t h Requi r ement s 
Manual

U. S.  ENVI RONMENTAL PROTECTI ON AGENCY ( EPA)

PL 93- 523 ( 1974;  A 1999)  Saf e Dr i nki ng Wat er  Act

U. S.  FEDERAL AVI ATI ON ADMI NI STRATI ON ( FAA)

FAA AC 70/ 7460- 1 ( 2016;  Rev L;  Change 2)  Obst r uct i on 
Mar ki ng and Li ght i ng

1. 2   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.  
Submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  Cont r act or  Qual i t y Cont r ol  
or  Desi gner  of  Recor d appr oval .   Submi t  t he f ol l owi ng i n accor dance wi t h 
Sect i on 01 33 00 SUBMI TTAL PROCEDURES:
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SD- 01 Pr econst r uct i on Submi t t al s

Const r uct i on Si t e Pl an;  G
Tr af f i c Cont r ol  Pl an;  G
Tempor ar y Ut i l i t y  Connect i ons Pl an;  G

1. 3   CONSTRUCTI ON SI TE PLAN

Pr i or  t o t he st ar t  of  wor k,  submi t  a s i t e pl an showi ng t he l ocat i ons and 
di mensi ons of  t empor ar y f aci l i t i es ( i ncl udi ng l ayout s and det ai l s,  
equi pment  and mat er i al  st or age ar ea ( onsi t e and of f s i t e) ,  and access and 
haul  r out es,  avenues of  i ngr ess/ egr ess t o t he f enced ar ea and det ai l s of  
t he f ence i nst al l at i on.   I dent i f y any ar eas whi ch may have t o be gr avel ed 
t o pr event  t he t r acki ng of  mud.   I ndi cat e i f  t he use of  a suppl ement al  or  
ot her  st agi ng ar ea i s desi r ed.   Show l ocat i ons of  saf et y and const r uct i on 
f ences,  s i t e t r ai l er s,  const r uct i on ent r ances,  t r ash dumpst er s,  t empor ar y 
sani t ar y f aci l i t i es,  and wor ker  par ki ng ar eas.

1. 4   BACKFLOW PREVENTERS CERTI FI CATE

Cer t i f i cat e of  Ful l  Appr oval  f r om FCCCHR Li st ,  at t est i ng t hat  t he desi gn,  
s i ze and make of  each backf l ow pr event er  has sat i sf act or i l y  passed t he 
compl et e sequence of  per f or mance t est i ng and eval uat i on f or  t he r espect i ve 
l evel  of  appr oval .   Cer t i f i cat e of  Pr ovi s i onal  Appr oval  wi l l  not  be 
accept abl e.

1. 4. 1   Backf l ow Test er  Cer t i f i cat e

Cer t i f i cat i on i ssued by t he l ocal  r egul at or y agency at t est i ng t hat  t he 
backf l ow t est er  has successf ul l y compl et ed a cer t i f i cat i on cour se 
sponsor ed by t he r egul at or y agency.   Test er  must  not  be af f i l i at ed wi t h 
any company par t i c i pat i ng i n any ot her  phase of  t hi s Cont r act .

1. 4. 2   Backf l ow Pr event i on Tr ai ni ng Cer t i f i cat e

Cer t i f i cat i on r ecogni zed by t he l ocal  aut hor i t y t hat  st at es t he Cont r act or  
has compl et ed at  l east  10 hour s of  t r ai ni ng i n backf l ow pr event er  
i nst al l at i ons.   The cer t i f i cat e must  be cur r ent .   Tr ai ni ng and 
cer t i f i cat i on can be obt ai ned f r om t he f ol l owi ng sour ces:

a.  Kyuusui kouj i  Gi j ut su Koshi n Zai dan;  ht t ps: / / www. kyuukou. or . j p/

b.  Zenkoku Kenset su Kenshu Cent er ;  ht t ps: / / www. j ct c. j p/

c.  Test er  Tr ai ni ng Cour se,  Foundat i on f or  Cr oss- Connect i on Cont r ol  and 
Hydr aul i c Resear ch,  Uni ver si t y of  Sout her n Cal i f or ni a;  
ht t ps: / / f ccchr . usc. edu/ t est er . ht ml

1. 5   TYPHOON AND STORM PREPARATI ONS

I n or der  t o mi ni mi ze damage t o publ i c pr oper t i es and pr event  per sonal  
i nj ur y,  t he f ol l owi ng act i ons shal l  be t aken upon decl ar at i on of  t he 
t yphoon condi t i ons descr i bed bel ow.   Ensur e t hat  t he const r uct i on s i t es 
ar e wel l - pr epar ed f or  pr ot ect i on f r om t he damages of  heavy r ai n and st r ong 
wi nds.   Devel op and est abl i sh t he necessar y pr ocedur es t o be t aken f or  
st or m pr epar at i on.   I n Par t  1 of  t he Acci dent  Pr event i on Pl an,  pr ovi de 
emer gency phone number s and addr esses wher e at  l east  t hr ee Cont r act or  
of f i c i al s may be r eached and not i f i ed i n t he event  t hat  an i mmedi at e 
t yphoon al er t  i s  decl ar ed.
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1. 5. 1   Tr opi cal  Cycl one Condi t i ons of  Readi ness ( TCCOR)

a.   TCCOR STORM WATCH:  The wi nds ar e not  f or ecast  t o exceed 50 knot s ( 58 
mph/ 26 m/ s)  sust ai ned ( t he cr i t er i a f or  " dest r uct i ve wi nds" )  but  t her e 
st i l l  exi st s a pr obabi l i t y  of  hi gh wi nds due t o t he pr oxi mi t y of  t he 
st or m.   Hi gh wi nds may i ncl ude gust s exceedi ng 50 knot s and/ or  
sust ai ned wi nds meet i ng TCCOR 1 Caut i on cr i t er i a.   The st or m i s al so 
c l ose enough t o t he ar ea t hat  a hei ght ened al er t  st at us i s necessar y 
i n or der  t o r api dl y est abl i sh el evat ed TCCOR condi t i ons shoul d t he 
st or m devi at e f r om t he f or ecast  t r ack.   Per sonnel  shoul d f ol l ow 
St andar d Oper at i ng Pr ocedur es f or  TCCOR St or m Wat ch and st ay al er t  f or  
any changes t o TCCOR st at us.

When wi nd gust s of  30 knot s ( 35 mph/ 16 m/ s)  or  gr eat er  ar e f or ecast ,  
t he Cont r act or  shal l  be r equi r ed t o per f or m gener al  ar ea cl eanup and 
moni t or  TCCOR l evel s.

When a l ocal  st or m war ni ng has been i ssued,  t he Cont r act or  compet ent  
per son and/ or  SSHO shal l  det er mi ne whet her  i t  i s  necessar y t o 
i mpl ement  manuf act ur er  r ecommendat i ons f or  secur i ng t he equi pment  t o 
i ncl ude Wei ght  Handl i ng Equi pment  ( WHE) .

Cont r act or  r evi ews pr oj ect  s i t e st or m pr epar at i on pl ans and di scuss 
pl an of  act i on wi t h Cont r act i ng Of f i cer ' s Repr esent at i ve.

b.   TCCOR 4:  Wi nds of  50 knot s ( 58 mph/ 26 m/ s)  sust ai ned or  gr eat er  ar e 
possi bl e wi t hi n 72 hour s.

When wi nd gust s of  30 knot s ( 35 mph/ 16 m/ s)  or  gr eat er  ar e f or ecast ,  
t he Cont r act or  wi l l  be r equi r ed t o per f or m gener al  ar ea cl eanup and 
moni t or  TCCOR l evel s.

Cr anes shal l  not  be oper at ed when wi nd speeds at  t he s i t e at t ai n t he 
maxi mum wi nd vel oci t y based on t he sur f ace/ l oad r at i o r ecommendat i ons 
of  t he manuf act ur er .

At  wi nds gr eat er  t han 20 mph ( 17 knot s/ 9 m/ s) ,  t he oper at or ,  r i gger ,  
l i f t  super vi sor ,  and SSHO shal l  cease al l  cr ane oper at i ons,  eval uat e 
condi t i ons and det er mi ne i f  t he l i f t  can pr oceed wi t h Cont r act i ng 
Of f i cer ' s Repr esent at i ve accept ance.

Al l  el evat ed wor k above 6 f t  ( 1. 8 m)  shal l  be r i sk assessed by t he 
Cont r act or ' s compet ent  per son and/ or  SSHO and di scussed wi t h t he 
Cont r act i ng Of f i cer ' s Repr esent at i ve f or  accept ance.

c.   TCCOR 3:  Wi nds of  50 knot s ( 58 mph/ 26 m/ s)  sust ai ned or  gr eat er  ar e 
possi bl e wi t hi n 48 hour s.

( 1)  Cl ean and r emove al l  l oose debr i s and wast e i ncl udi ng scr ap wood 
and met al ,  empt y bar r el s,  and const r uct i on f or m mat er i al s no 
l onger  r equi r ed on t he j ob s i t e,  t o a saf e ar ea f or  pr oper  
di sposi t i on.

( 2)  Secur e,  t i e down,  and anchor  const r uct i on f i el d of f i ce and st or age 
f aci l i t i es,  scaf f ol di ng,  concr et e f or ms and suppor t s,  door s,  
wi ndows,  openi ng cover s,  st or ed l umber  and ot her  mat er i al s,  
mechani zed const r uct i on equi pment ,  t empor ar y power  l i nes and 
suppor t s,  and ot her  i t ems t hat  may be bl own away or  t hat  mi ght  
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cause i nj ur y or  damage.

( 3)  I nspect  al l  excavat i on and t r enchi ng wor k i n pr ocess,  and pr ovi de 
necessar y t empor ar y dr ai nage and pr oper  pr ot ect i on and shor i ng f or  
excavat i on s i des and openi ngs,  i n or der  t o pr event  damage t o 
publ i c r oads and f aci l i t i es by s l i des or  f l oodi ng.   Accumul at i on 
of  wat er  i n t he excavat i on of  st r uct ur e f oundat i on wor k shal l  be 
cont r ol l ed and mi ni mi zed.

( 4)  I nspect  scaf f ol di ng or  wor k pl at f or ms f or  l oose mat er i al s,  
pl anki ng,  et c.  t hat  coul d become ai r bor ne pr oj ect i l e hazar ds and 
secur e scaf f ol d net t i ng,  t ar ps,  et c.  f r om wi nd l oads.

d.   TCCOR 2:  Wi nds of  50 knot s ( 58 mph/  26 m/ s)  sust ai ned or  gr eat er  ar e 
possi bl e wi t hi n 24 hour s.

Wor k r equi r ed at  r emot e ar eas such as of f - shor e f aci l i t i es or  hi gh 
el evat i ons shal l  cease i mmedi at el y and t he wor ker s shal l  be evacuat ed 
t o a saf e ar ea.   Dur i ng TCCOR 2,  t he Cont r act or  shal l  cont i nue t he 
act i ons descr i bed i n TCCOR 3 above and t he const r uct i on s i t e shal l  be 
i nspect ed f or  st or m pr epar at i on by t he Cont r act i ng Of f i cer ' s 
Repr esent at i ve.   The Cont r act or  shal l  r equest  an i nspect i on by cal l i ng 
t he Cont r act i ng Of f i cer ' s Repr esent at i ve at  t he appr opr i at e Japan 
Engi neer  Di st r i ct  f i el d of f i ce.

e.   TCCOR 1:  Wi nds of  50 knot s ( 58 mph/ 26 m/ s)  sust ai ned or  gr eat er  ar e 
possi bl e wi t hi n 12 hour s.

Al l  wor k shal l  cease i mmedi at el y and t he Cont r act or ' s r epr esent at i ve 
shal l  i nsur e t hat  al l  necessar y st or m pr epar at i ons,  i ncl udi ng t he 
i t ems l i s t ed bel ow,  ar e compl et ed.

( 1)  Al l  el ect r i cal  c i r cui t s and equi pment  i ncl udi ng t empor ar y power  
l i nes ar e cut  of f  and secur ed agai nst  unaut hor i zed use.

( 2)  Gas cyl i nder s,  hot  wor k equi pment ,  and f l ammabl e mat er i al s 
pr oper l y st or ed at  a saf e ar ea.

( 3)  No i gni t i ng sour ce i s pr esent .

( 4)  Al l  wor ker s have been evacuat ed f r om t he const r uct i on s i t e.   When 
TCCOR 1 i s decl ar ed wi t hout  t he nor mal  pr ogr essi on t hr ough TCCOR 3 
and/ or  2,  t he Cont r act or  shal l  t ake t he act i ons l i s t ed i n TCCOR 3 
above,  and al so f ol l ow t he pr ocedur es descr i bed her ei n.

f .   TCCOR 1 Caut i on:  Wi nds of  35 t o 49 knot s ( 39/ 17 t o 56/ 25 mph/  m/ s)  
sust ai ned ar e occur r i ng.

Const r uct i on Si t es Secur ed.

g.   TCCOR 1 Emer gency:  Wi nds of  50 knot s ( 58 mph/ 26 m/ s)  sust ai ned or  
gr eat er  ar e occur r i ng.

Const r uct i on Si t es Secur ed.

h.   TCCOR 1 Recover y:  Wi nds of  50 knot s ( 58 mph/ 26 m/ s)  sust ai ned or  
gr eat er  ar e no l onger  f or ecast  t o occur .   St r ong wi nds may st i l l  exi st .

I nst al l at i on per sonnel  begi n st or m damage assessment s and cl ean up.
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i .   TCCOR St or m Cl ear :  The st or m i s over  and not  f or ecast  t o r et ur n.   Used 
t o i nf or m per sonnel  t hat  t he t hr eat  of  t he st or m i s over ,  but  t he 
st or m damage coul d st i l l  pr esent  a danger .

Cont r act or  may r esume nor mal  act i v i t i es.   The const r uct i on s i t e shal l  
be i nvest i gat ed f or  al l  damage caused by t he t yphoon or  hi gh wi nds,  
and t he r esul t  of  t he i nvest i gat i on shal l  be f ur ni shed i n ver bal  or  
wr i t t en f or m t o t he Cont r act i ng Of f i cer ' s Repr esent at i ve as soon as 
pr act i cabl e.

Compl et e and submi t  PODWP 134 Typhoon Damage Repor t  f or  st or m damages 
or  negat i ve r epor t  of  damage t o Emer gency Management ,  Const r uct i on 
Di v i s i on,  and Saf et y Of f i ce.

j .   TCCOR Al l  Cl ear :  The st or m i s over  and not  f or ecast  t o r et ur n,  and 
r ecover y ef f or t s ar e compl et e.

Resume nor mal  act i v i t i es.

PART 2   PRODUCTS

2. 1   TEMPORARY SI GNAGE

2. 1. 1   Bul l et i n Boar d

I mmedi at el y upon begi nni ng of  wor k,  pr ovi de a weat her pr oof  gl ass- cover ed 
bul l et i n boar d not  l ess t han 915 by 1220 mm i n s i ze f or  di spl ayi ng t he 
Equal  Empl oyment  Oppor t uni t y post er ,  a copy of  t he wage deci s i on cont ai ned 
i n t he Cont r act ,  Wage Rat e I nf or mat i on post er ,  and ot her  i nf or mat i on 
appr oved by t he Cont r act i ng Of f i cer .   Locat e t he bul l et i n boar d at  t he 
pr oj ect  s i t e i n a conspi cuous pl ace easi l y accessi bl e t o al l  empl oyees,  as 
appr oved by t he Cont r act i ng Of f i cer .

2. 1. 2   Pr oj ect  and Saf et y Si gns

Pr ovi de [ one ( 1) ]  pr oj ect  s i gn and [ one ( 1) ]  saf et y s i gn f abr i cat ed t o 
s i ze and desi gn as shown i n At t achment  01 50 00- A.   The si gns shal l  be 
r i gi dl y f or med and er ect ed at  l ocat i on desi gnat ed by t he Cont r act i ng 
Of f i cer  pr i or  t o commencement  of  wor k.   A bl ue- l i ne dr awi ng of  di f f er ent  
l et t er  s i zes and st y l e shal l  be made avai l abl e by t he Cont r act i ng Of f i cer  
upon r equest .   Pr i or  t o pai nt i ng t he s i gn,  submi t  f or  appr oval  a sket ch,  
s i mi l ar  t o di agr am shown i n At t achment  01 50 00- A,  i ndi cat i ng t he act ual  
i nf or mat i on f or  t he pr oj ect .   The sket ch shal l  i ndi cat e l et t er i ng 
di mensi ons and l ocat i ons.   The Cor ps of  Engi neer s cast l e l ogo shal l  be 
pai nt ed r ed per  At t achment  01 50 00- A.   Cor r ect  t he dat a r equi r ed by t he 
saf et y s i gn dai l y,  wi t h l i ght - col or ed met al l i c  or  non- met al l i c  numer al s.   
No separ at e payment  shal l  be made f or  t he s i gn,  and al l  cost s i n 
connect i on t her ewi t h shal l  be i ncl uded i n t he Cont r act  pr i ce f or  t he 
pr oj ect .   The si gn shal l  be subj ect  t o t he appr oval  of  t he Cont r act i ng 
Of f i cer .   Er ect  s i gns wi t hi n 15 days af t er  r ecei pt  of  t he Not i ce t o 
Pr oceed.   Cor r ect  t he dat a r equi r ed by t he saf et y s i gn dai l y,  wi t h 
l i ght - col or ed met al l i c  or  non- met al l i c  numer al s.   Upon compl et i on of  wor k 
under  t hi s Cont r act ,  t he s i gns shal l  be r emoved f r om t he j ob s i t e and 
shal l  r emai n t he pr oper t y of  t he Cont r act or .
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2. 2   TEMPORARY TRAFFI C CONTROL

2. 2. 1   Haul  Roads

Const r uct  access and haul  r oads necessar y f or  pr oper  pr osecut i on of  t he 
wor k under  t hi s Cont r act .   Const r uct  wi t h sui t abl e gr ades and wi dt hs;  
shar p cur ves,  bl i nd cor ner s,  and danger ous cr oss t r af f i c  ar e t o be 
avoi ded.   Pr ovi de necessar y l i ght i ng,  s i gns,  bar r i cades,  and di st i nct i ve 
mar ki ngs f or  t he saf e movement  of  t r af f i c .   The met hod of  dust  cont r ol  
must  be adequat e t o ensur e saf e oper at i on at  al l  t i mes.   Locat i on,  gr ade,  
wi dt h,  and al i gnment  of  const r uct i on and haul i ng r oads ar e subj ect  t o 
appr oval  by t he Cont r act i ng Of f i cer .   Li ght i ng must  be adequat e t o assur e 
f ul l  and cl ear  v i s i bi l i t y  f or  f ul l  wi dt h of  haul  r oad and wor k ar eas 
dur i ng any ni ght  wor k oper at i ons.

2. 2. 2   Bar r i cades

Er ect  and mai nt ai n t empor ar y bar r i cades t o l i mi t  publ i c access t o 
hazar dous ar eas.   Whenever  saf e publ i c access t o paved ar eas such as 
r oads,  par ki ng ar eas or  s i dewal ks i s pr event ed by const r uct i on act i v i t i es 
or  as ot her wi se necessar y t o ensur e t he saf et y of  bot h pedest r i an and 
vehi cul ar  t r af f i c  bar r i cades wi l l  be r equi r ed.   Secur el y pl ace bar r i cades 
cl ear l y v i s i bl e wi t h adequat e i l l umi nat i on t o pr ovi de suf f i c i ent  v i sual  
war ni ng of  t he hazar d dur i ng bot h day and ni ght .

2. 2. 3   Tempor ar y Wi r i ng

Pr ovi de t empor ar y wi r i ng i n accor dance wi t h NFPA 241 and NFPA 70.   I ncl ude 
f r equent  i nspect i on of  al l  equi pment  and appar at us.

2. 2. 4   Backf l ow Pr event er s

Reduced pr essur e pr i nci pl e t ype conf or mi ng t o t he appl i cabl e r equi r ement s 
AWWA C511.   Pr ovi de backf l ow pr event er s compl et e wi t h 65 kg f l anged,  
mount ed gat e val ve and st r ai ner ,  st ai nl ess st eel  or  br onze,  i nt er nal  
par t s.   Af t er  i nst al l at i on conduct  Backf l ow Pr event er  Test s and pr ovi de 
t est  r epor t s ver i f y i ng t hat  t he i nst al l at i on meet s t he FCCCHR Manual  
St andar ds.

PART 3   EXECUTI ON

3. 1   EMPLOYEE PARKI NG

Cont r act or  empl oyees wi l l  par k pr i vat el y owned vehi c l es i n an ar ea 
desi gnat ed by t he Cont r act i ng Of f i cer .   Thi s ar ea shal l  be wi t hi n 
r easonabl e wal k i ng di st ance of  t he const r uct i on s i t e.   Cont r act or  empl oyee 
par ki ng must  not  i nt er f er e wi t h exi st i ng and est abl i shed par ki ng 
r equi r ement s of  t he gover nment  i nst al l at i on.

3. 2   TEMPORARY BULLETI N BOARD

Locat e t he bul l et i n boar d at  t he pr oj ect  s i t e i n a conspi cuous pl ace 
easi l y accessi bl e t o al l  empl oyees,  as appr oved by t he Cont r act i ng Of f i cer .

3. 3   AVAI LABI LI TY AND USE OF UTI LI TY SERVI CES

3. 3. 1   Payment  f or  Ut i l i t y  Ser vi ces

The Gover nment  shal l  make al l  r easonabl y r equi r ed ut i l i t i es avai l abl e t o 
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t he Cont r act or [  ,  wi t hout  char ge, ]  f r om exi st i ng out l et s and suppl i es,  as 
speci f i ed i n t he Cont r act .   Car ef ul l y conser ve any ut i l i t i es.

3. 3. 2   Met er s and Tempor ar y Connect i ons

At  t he Cont r act or ' s expense and i n a manner  sat i sf act or y t o t he 
Cont r act i ng Of f i cer ,  pr ovi de and mai nt ai n necessar y t empor ar y connect i ons,  
di st r i but i on l i nes,  and met er  bases r equi r ed t o measur e t he amount  of  each 
ut i l i t y  used.  Mat er i al s may be new or  used,  must  be adequat e f or  t he 
r equi r ed usage,  not  cr eat e unsaf e condi t i ons,  and not  v i ol at e appl i cabl e 
codes and st andar ds.  Submi t  a Tempor ar y Ut i l i t y  Connect i ons Pl an f or  
appr oval  t o t he Cont r act i ng Of f i cer ,  f i f t een ( 15)  wor ki ng days bef or e 
maki ng t empor ar y ut i l i t y  connect i ons.

[
The Gover nment  shal l

[    Fur ni sh t he wat er  met er ]
[    Fur ni sh t he el ect r i c met er ]
[    Fur ni sh t he backf l ow pr event er ]
[    I nst al l  t he wat er  met er ]
[    I nst al l  t he el ect r i c met er ]
[    I nst al l  t he backf l ow pr event er ]
] [

The Cont r act or  shal l
[    Fur ni sh t he wat er  met er ]
[    Fur ni sh t he el ect r i c met er ]
[    Fur ni sh t he backf l ow pr event er ]
[    I nst al l  t he wat er  met er ]
[    I nst al l  t he el ect r i c met er ]
[    I nst al l  t he backf l ow pr event er ]
]
[ 3. 3. 3   Advance Deposi t

An advance deposi t  f or  ut i l i t i es consi st i ng of  an est i mat ed mont h' s usage 
or  a mi ni mum of  [ 6, 000]  JPY shal l  be r equi r ed.   Adj ust ment s t o t he mont hl y 
bi l l s  shal l  be set t l ed at  t he end of  t he f i scal  year  endi ng on 30 
Sept ember .   Ser vi ces t o be r ender ed f or  t he next  f i scal  year ,  begi nni ng 1 
Oct ober ,  shal l  r equi r e a new deposi t .   Not i f i cat i on of  t he due dat e f or  
t he new deposi t  shal l  be mai l ed t o t he Cont r act or  pr i or  t o t he end of  t he 
pr evi ous f i scal  year .

] 3. 3. 4   Fi nal  Met er  Readi ng

Bef or e compl et i on of  t he wor k and f i nal  accept ance of  t he wor k by t he 
Gover nment ,  not i f y t he Cont r act i ng Of f i cer ,  i n wr i t i ng,  f i ve wor ki ng days 
bef or e t er mi nat i on i s desi r ed.   A f i nal  r eadi ng shal l  be t aken by t he 
Gover nment .   Af t er war ds,  r emove al l  t empor ar y di st r i but i on l i nes,  met er  
bases,  met er s,  and associ at ed appur t enances. [   Pay al l  out st andi ng ut i l i t y  
bi l l s  bef or e f i nal  accept ance of  t he wor k by t he Gover nment . ]

3. 3. 5   Sani t at i on

Pr ovi de and pr oper l y mai nt ai n t empor ar y t oi l et  f aci l i t y  f or  use of  
Cont r act or  per sonnel .   Gover nment  t oi l et  f aci l i t i es ar e not  avai l abl e t o 
Cont r act or  per sonnel .   Toi l et  f aci l i t y  shal l  be const r uct ed as r equi r ed i n 
EM 385- 1- 1 and by l ocal  i nst al l at i on r egul at i ons,  wher e di r ect ed.   I ncl ude 
pr ovi s i ons f or  pest  cont r ol  and el i mi nat i on of  odor s.   Upon compl et i on of  
t he Cont r act ,  di spose f aci l i t y  out s i de t he l i mi t s of  Gover nment - cont r ol l ed 
l and and at  Cont r act or ' s expense.
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3. 3. 6   El ect r i c i t y

The Cont r act or  shal l  be r esponsi bl e f or  al l  t empor ar y connect i ons 
r equi r ed,  as wel l  as t he r emoval  of  t hese t empor ar y connect i ons upon 
compl et i on of  t he pr oj ect .   The Cont r act or ' s pl an f or  t empor ar y 
connect i ons shal l  be submi t t ed t o t he Cont r act i ng Of f i cer  Repr esent at i ve 
f or  appr oval  pr i or  t o maki ng any t empor ar y connect i ons.

El ect r i cal  power  syst em f r equenci es f or  di f f er ent  i nst al l at i ons ar e as 
f ol l ows:

a.   50 Her t z ( Hz) :  Camp Zama,  Sagami  Depot ,  Sagami har a Housi ng Ar ea,  
Yokot a Ai r  Base,  Commander  Fl eet  Act i v i t i es Yokosuka,  Naval  Ai r  
Faci l i t y  At sugi ,  Mi sawa Ai r  Base,  Camp Fuj i ,  and Naval  Suppor t  
Faci l i t y  Kami seya.

b.   60 Her t z ( Hz) :  Mar i ne Cor ps Ai r  St at i on I wakuni ,  Commander  Fl eet  
Act i v i t i es Sasebo,  and al l  of  Oki nawa.

3. 3. 7   Tel ephone and Dat a

Make ar r angement s and pay al l  cost s f or  t el ephone f aci l i t i es and dat a 
connect i ons.

3. 3. 8   Obst r uct i on Li ght i ng of  Cr anes

Pr ovi de a mi ni mum of  2 avi at i on r ed or  hi gh i nt ensi t y whi t e obst r uct i on 
l i ght s on t empor ar y st r uct ur es ( i ncl udi ng cr anes)  over  30 met er  above 
gr ound l evel .   Li ght  const r uct i on and i nst al l at i on shal l  compl y wi t h 
FAA AC 70/ 7460- 1.   Li ght s shal l  be oper at i onal  dur i ng per i ods of  r educed 
vi s i bi l i t y ,  dar kness,  and as di r ect ed by t he Cont r act i ng Of f i cer .

3. 3. 9   Fi r e Pr ot ect i on

Pr ovi de t empor ar y f i r e pr ot ect i on equi pment  f or  t he pr ot ect i on of  
per sonnel  and pr oper t y dur i ng const r uct i on.   Remove debr i s and f l ammabl e 
mat er i al s  dai l y t o mi ni mi ze pot ent i al  hazar ds.

3. 4   TRAFFI C PROVI SI ONS

3. 4. 1   Mai nt enance of  Tr af f i c

a.   Conduct  oper at i ons i n a manner  t hat  wi l l  not  c l ose any t hor oughf ar e or  
i nt er f er e i n any way wi t h t r af f i c  except  wi t h wr i t t en per mi ssi on of  
t he Cont r act i ng Of f i cer  at  l east  30 cal endar  days pr i or  t o t he 
pr oposed modi f i cat i on dat e,  and pr ovi de a Tr af f i c  Cont r ol  Pl an 
det ai l i ng t he pr oposed cont r ol s t o t r af f i c  movement  f or  appr oval .   The 
pl an must  be i n accor dance wi t h i nst al l at i on r egul at i ons.   Coor di nat e 
wi t h i nst al l at i on of f i c i al s.   Cont r act or  may move over si zed and 
sl ow- movi ng vehi c l es t o t he wor ksi t e once t he r equi r ement s of  t he 
hi ghway aut hor i t y have been met .   I ncl ude a schedul e of  pl anned r oad 
cl osur es i n t he 
I ni t i al  Pr oj ect  Schedul e.

b.   Conduct  wor k so [ t her e i s no obst r uct i on of  t r af f i c ,  and mai nt ai n 
t r af f i c  on t he f ul l  r oadway wi dt h at  al l  t i mes] [ as t o mi ni mi ze 
obst r uct i on of  t r af f i c ,  and mai nt ai n t r af f i c  on at  l east  hal f  of  t he 
r oadway wi dt h at  al l  t i mes] .   Obt ai n appr oval  f r om t he Cont r act i ng 
Of f i cer  pr i or  t o st ar t i ng any act i v i t y t hat  wi l l  obst r uct  t r af f i c .
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c.   At  t he Cont r act or ' s expense,  pr ovi de,  er ect ,  and mai nt ai n:  l i ght s,  
bar r i er s,  s i gnal s,  passageways,  det our s,  and ot her  i t ems,  t hat  may be 
r equi r ed by t he Li f e Saf et y Si gnage over head pr ot ect i on aut hor i t y 
havi ng j ur i sdi ct i on.  

3. 4. 2   Pr ot ect i on of  Tr af f i c

Mai nt ai n and pr ot ect  t r af f i c  on al l  af f ect ed r oads dur i ng t he const r uct i on 
per i od except  as ot her wi se speci f i cal l y di r ect ed by t he Cont r act i ng 
Of f i cer .   Measur es f or  t he pr ot ect i on and di ver si on of  t r af f i c ,  i ncl udi ng 
t he pr ovi s i on of  wat chmen and f l agmen,  er ect i on of  bar r i cades,  pl aci ng of  
l i ght s ar ound and i n f r ont  of  equi pment ,  t he wor k,  and t he er ect i on and 
mai nt enance of  adequat e war ni ng,  danger ,  and di r ect i on s i gns,  wi l l  be as 
r equi r ed by t he St at e and l ocal  aut hor i t i es havi ng j ur i sdi ct i on.  Pr ot ect  
t he t r avel i ng publ i c f r om damage t o per son and pr oper t y.   Mi ni mi ze t he 
i nt er f er ence wi t h publ i c t r af f i c  on r oads sel ect ed f or  haul i ng mat er i al  t o 
and f r om t he si t e.   I nvest i gat e t he adequacy of  exi st i ng r oads and t hei r  
al l owabl e l oad l i mi t .   Cont r act or  i s r esponsi bl e f or  t he r epai r  of  any 
damage t o r oads caused by const r uct i on oper at i ons.

3. 4. 3   Dust  Cont r ol

Dust  cont r ol  met hods and pr ocedur es must  be appr oved by t he Cont r act i ng 
Of f i cer .   Tr eat  dust  abat ement  on access r oads wi t h appl i cat i ons of  
cal c i um chl or i de,  wat er  spr i nkl er s,  or  s i mi l ar  met hods or  t r eat ment .

3. 5   CONTRACTOR' S TEMPORARY FACI LI TI ES

3. 5. 1   Saf et y

Pr ot ect  t he i nt egr i t y of  any i nst al l ed saf et y syst ems or  per sonnel  saf et y 
devi ces.   I f  ent r ance i nt o syst ems ser vi ng saf et y devi ces i s r equi r ed,  t he 
Cont r act or  must  obt ai n pr i or  appr oval  f r om t he Cont r act i ng Of f i cer .   I f  i t  
i s  t empor ar i l y  necessar y t o r emove or  di sabl e per sonnel  saf et y devi ces i n 
or der  t o accompl i sh cont r act  r equi r ement s,  pr ovi de al t er nat i ve means of  
pr ot ect i on pr i or  t o r emovi ng or  di sabl i ng any per manent l y i nst al l ed saf et y 
devi ces or  equi pment  and obt ai n appr oval  f r om t he Cont r act i ng Of f i cer .

3. 5. 2   Admi ni st r at i ve Fi el d Of f i ces

Pr ovi de and mai nt ai n admi ni st r at i ve f i el d of f i ce f aci l i t i es wi t hi n t he 
const r uct i on ar ea at  t he desi gnat ed si t e.   Gover nment  of f i ce and war ehouse 
f aci l i t i es wi l l  not  be avai l abl e t o t he Cont r act or ' s per sonnel .

3. 5. 3   Tempor ar y Pr oj ect  Saf et y and St or age Ar ea Fenci ng

As soon as pr act i cabl e,  but  not  l at er  t han 15 days af t er  t he dat e 
est abl i shed f or  commencement  of  wor k,  f ur ni sh and er ect  t empor ar y pr oj ect  
saf et y and st or age ar ea f enci ng t o cont r ol  access by unaut hor i zed peopl e.   
Fenci ng shal l  be abl e t o r est r ai n a f or ce of  at  l east  114 kg.   Saf et y and 
st or age ar ea f enci ng shal l  be [ 1. 8 m hi gh wi r e mesh f ence wi t h l ockabl e 
gat es and vi s i bi l i t y  scr eeni ng ( s i mi l ar  t o t enni s cour t  scr eeni ng) ] [ 2. 5 t o 
3. 0m hi gh sheet  met al  f ence ( s i mi l ar  t o const r uct i on f enci ng used 
t hr oughout  Japan) ]  [ l ocat ed ar ound t he per i met er  of  pr oj ect  wor k ar eas and 
t he per i met er  of  Cont r act or  l ay- down ar eas] . [   Use pl ast i c panel s or  
per f or at ed st eel  sheet s t o i mpr ove vi s i bi l i t y  f or  vehi cul ar  t r af f i c  when 
er ect i ng f enci ng wi t hi n 3 met er s of  st r eet  cor ner s. ]   The i nt ent  i s t o 
bl ock ( scr een)  publ i c v i ew of  t he const r uct i on,  and pr event  unaut hor i zed 
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access t o t he s i t e.   Fence post s may be dr i ven,  i n l i eu of  concr et e bases,  
wher e soi l  condi t i ons per mi t .   Mai nt ai n t he saf et y and st or age ar ea 
f enci ng dur i ng t he l i f e of  t he Cont r act  and,  upon compl et i on and 
accept ance of  t he wor k,  shal l  become t he pr oper t y of  t he Cont r act or  and be 
r emoved f r om t he wor k s i t e.

3. 5. 4   St or age Ar ea

Do not  pl ace or  st or e t r ai l er s,  mat er i al s,  or  equi pment  out si de t he f enced 
ar ea unl ess such t r ai l er s,  mat er i al s,  or  equi pment  ar e assi gned a separ at e 
and di st i nct  st or age ar ea by t he Cont r act i ng Of f i cer  away f r om t he 
vi c i ni t y of  t he const r uct i on s i t e but  wi t hi n t he i nst al l at i on boundar i es.   
Tr ai l er s,  equi pment ,  or  mat er i al s must  not  be open t o publ i c v i ew wi t h t he 
except i on of  t hose i t ems whi ch ar e i n suppor t  of  ongoi ng wor k on any gi ven 
day.   Do not  st ockpi l e mat er i al s out si de t he f ence i n pr epar at i on f or  t he 
next  day' s wor k.   Par k mobi l e equi pment ,  such as t r act or s,  wheel ed l i f t i ng 
equi pment ,  cr anes,  t r ucks,  and l i ke equi pment  wi t hi n t he f enced ar ea at  
t he end of  each wor k day.

3. 5. 5   Suppl ement al  St or age Ar ea

Upon Cont r act or ' s r equest ,  t he Cont r act i ng Of f i cer  wi l l  desi gnat e anot her  
or  suppl ement al  ar ea f or  t he Cont r act or ' s use and st or age of  t r ai l er s,  
equi pment ,  and mat er i al s.   Thi s ar ea may not  be i n c l ose pr oxi mi t y of  t he 
const r uct i on s i t e but  wi l l  be wi t hi n t he i nst al l at i on boundar i es.   Fenci ng 
of  mat er i al s or  equi pment  wi l l  be r equi r ed at  t hi s s i t e.  The Cont r act or  i s 
r esponsi bl e f or  c l eanl i ness and or der l i ness of  t he ar ea used and f or  t he 
secur i t y of  any mat er i al  or  equi pment  st or ed i n t hi s ar ea.   Ut i l i t i es wi l l  
not  be pr ovi ded t o t hi s ar ea by t he Gover nment .

3. 5. 6   Appear ance of  Tr ai l er s

Tr ai l er s ut i l i zed by t he Cont r act or  f or  admi ni st r at i ve or  mat er i al  st or age 
pur poses must  pr esent  a c l ean and neat  ext er i or  appear ance and be i n a 
st at e of  good r epai r .   Tr ai l er s whi ch,  i n t he opi ni on of  t he Cont r act i ng 
Of f i cer ,  r equi r e ext er i or  pai nt i ng or  mai nt enance wi l l  not  be al l owed on 
i nst al l at i on pr oper t y.

3. 5. 7   Mai nt enance of  St or age Ar ea

Keep f enci ng i n a st at e of  good r epai r  and pr oper  al i gnment .   Gr assed or  
unpaved ar eas,  whi ch ar e not  est abl i shed r oadways,  wi l l  be cover ed wi t h a 
l ayer  of  gr avel  as necessar y t o pr event  r ut t i ng and t he t r acki ng of  mud 
ont o paved or  est abl i shed r oadways,  shoul d t he Cont r act or  el ect  t o 
t r aver se t hem wi t h const r uct i on equi pment  or  ot her  vehi c l es;  gr avel  
gr adat i on wi l l  be at  t he Cont r act or ' s di scr et i on.   Mow and mai nt ai n gr ass 
t o a maxi mum hei ght  of  100 mm l ocat ed wi t hi n t he boundar i es of  t he 
const r uct i on s i t e f or  t he dur at i on of  t he pr oj ect .   Gr ass and veget at i on 
al ong f ences,  bui l di ngs,  under  t r ai l er s,  and i n ar eas not  accessi bl e t o 
mower s wi l l  be edged or  t r i mmed neat l y.

3. 5. 8   Secur i t y Pr ovi s i ons

Pr ovi de adequat e out si de secur i t y l i ght i ng at  t he Cont r act or ' s t empor ar y 
f aci l i t i es.   The Cont r act or  wi l l  be r esponsi bl e f or  t he secur i t y of  i t s  
own equi pment .
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3. 5. 9   Weat her  Pr ot ect i on of  Tempor ar y Faci l i t i es and St or ed Mat er i al s

Take necessar y pr ecaut i ons t o ensur e t hat  r oof  openi ngs and ot her  cr i t i cal  
openi ngs i n t he bui l di ng ar e moni t or ed car ef ul l y.   Take i mmedi at e act i ons 
r equi r ed t o seal  of f  such openi ngs when r ai n or  ot her  det r i ment al  weat her  
i s i mmi nent ,  and at  t he end of  each wor kday.   Ensur e t hat  t he openi ngs ar e 
compl et el y seal ed of f  t o pr ot ect  mat er i al s and equi pment  i n t he bui l di ng 
f r om damage.

3. 5. 9. 1   Bui l di ng and Si t e St or m Pr ot ect i on

When a war ni ng of  gal e f or ce wi nds i s i ssued,  t ake pr ecaut i ons t o mi ni mi ze 
danger  t o per sons,  and pr ot ect  t he wor k and near by Gover nment  pr oper t y.   
Pr ecaut i ons must  i ncl ude,  but  ar e not  l i mi t ed t o,  c l osi ng openi ngs;  
r emovi ng l oose mat er i al s,  t ool s and equi pment  f r om exposed l ocat i ons;  and 
r emovi ng or  secur i ng scaf f ol di ng and ot her  t empor ar y wor k.   Cl ose openi ngs 
i n t he wor k when st or ms of  l esser  i nt ensi t y pose a t hr eat  t o t he wor k or  
any near by Gover nment  pr oper t y.

3. 6   GOVERNMENT FI ELD OFFI CE

The Cont r act or  shal l  be r esponsi bl e f or  pr ovi di ng and mai nt ai ni ng,  i n good 
condi t i on,  an of f i ce f or  t he sol e use of  Gover nment  per sonnel ,  i n a 
st r uct ur e physi cal l y separ at ed f r om t he Cont r act or ' s s i t e of f i ces.   
Faci l i t y  shal l  be f ur ni shed at  a l ocat i on desi gnat ed and appr oved by t he 
Cont r act i ng Of f i cer ,  and avai l abl e f or  use concur r ent  wi t h avai l abi l i t y  of  
Cont r act or ' s s i t e of f i ce or  wi t hi n 15 cal endar  days of  Not i ce t o Pr oceed,  
whi chever  occur s f i r st .   The of f i ce f aci l i t y ,  i ncl udi ng al l  f ur ni t ur e,  
equi pment ,  and connect i ons,  shal l  r emai n t he pr oper t y of  t he Cont r act or  
and,  upon compl et i on of  wor k under  t hi s Cont r act ,  shal l  be r emoved f r om 
t he si t e by t he Cont r act or  and t he si t e r et ur ned as near l y as pr act i cal  t o 
t he or i gi nal  condi t i ons.

Cont r act or  shal l  pr ovi de t wo desi gnat ed USACE par ki ng spaces as c l ose t o 
t he Gover nment  Fi el d Of f i ce as pr act i cabl e.   The spaces shal l  not  exceed 
50 met er s f r om t he f i el d of f i ce wi t hout  wr i t t en appr oval  f r om t he 
Cont r act i ng Of f i cer .

3. 6. 1   Faci l i t y  Requi r ement s

Pr ovi de t he Gover nment  an of f i ce wi t h a mi ni mum of  [ 67 squar e met er s ( 720 
squar e f eet ) ]  i n f l oor  ar ea,  wi ndows,  a door  wi t h l ockset  i ndi v i dual l y 
keyed wi t h t wo keys,  and a bat t er y oper at ed smoke det ect or  i n each r oom.   
Pr ovi de bat t er i es f or  t he smoke det ect or s,  and r epl ace bat t er i es i n each 
smoke det ect or  at  l east  t wi ce annual l y.

The wal l s and cei l i ng of  t he of f i ce shal l  be i nsul at ed.   Al l  wi ndows shal l
be scr eened.   Wi ndows shal l  be openabl e and be secur el y f ast ened f r om
t he i nsi de.   Gl ass panel s i n wi ndows shal l  be pr ot ect ed by bar s or  heavy
mesh scr eens t o pr event  easy access t o t he f aci l i t y  t hr ough t hese panel s.   
The of f i ce shal l  cont ai n a mi ni mum of  ei ght  ( 8)  st andar d el ect r i cal  out l et s
meet i ng l ocal  r equi r ement s and addi t i onal l y pr ovi de f or  del i ver y of  a
mi ni mum 3, 000 Wat t s.

The of f i ce shal l  cont ai n an i nt egr al  t oi l et  f aci l i t y  wi t h west er n- t ype
( wi t h a push- t ype f l ush but t on)  t oi l et  f i x t ur e ( bowl ) ,  whi ch shal l  hol d
wat er  i n i t  at  al l  t i mes,  and a wash basi n.

The of f i ce f aci l i t y  shal l  cont ai n a k i t chenet t e t ype f aci l i t y  wi t h a 
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count er t op/ wor k ar ea wi t h a mi ni mum sur f ace ar ea of  55 cm ( W)  by 150 cm
( L) .   A mi ni mum of  t wo el ect r i cal  out l et s ( l ocal  cur r ent )  shal l  be l ocat ed
adj acent  t o t he count er t op.

Hot  wat er  f or  al l  f aucet s shal l  be pr ovi ded.

3. 6. 2   Fur ni t ur e and Equi pment

Fur ni sh t he of f i ce wi t h t he f ol l owi ng f ur ni t ur e and equi pment .   Al l  
f ur ni shi ng shal l  be new and manuf act ur ed by a r ecogni zed suppl i er  of  
of f i ce equi pment .   Al l  i t ems shal l  be assembl ed,  i nst al l ed,  and mai nt ai ned 
by t he Cont r act or .

a.   Two desks ( mi ni mum 80 cm by 150 cm)  doubl e pedest al  wi t h l ockabl e 
dr awer s.

b.   Two desk chai r s wi t h ar ms:  swi vel  t i l t ,  hydr aul i c hei ght - adj ust abl e,  
medi um back,  f abr i c cover ed seat  cushi on,  cast or ed.

c.   One conf er ence t abl e ( mi ni mum 120 cm by 250 cm) ,  wi t h a mi ni mum of  s i x 
new ar m- chai r s,  cast or ed.

d.   Thr ee f i l e cabi net s,  capabl e of  hol di ng US l et t er - s i ze document s,  wi t h 
a mi ni mum f i ve dr awer s each.

e.   Two bookcases wi t h a mi ni mum of  f i ve shel ves each.   Mi ni mum di mensi ons 
ar e 120 cm ( W)  by 200 cm ( H)  by 30 cm ( D) .

f .   One cl ock:  wal l  hung,  quar t z,  12 di al ,  bat t er y power ed.

g.   Pl an r acks capabl e of  hol di ng t wo f ul l - s i ze set  of  Cont r act  pl ans.

h.   One dr y- er ase boar d wi t h a mi ni mum di mensi on of  1. 5 m by 1. 0 m.   Dr y 
er ase mar ker s ( mi ni mum f our  di f f er ent  col or s)  shal l  be pr ovi ded and 
r epl aced as depl et ed.

i .   One mi cr owave ( mi ni mum 0. 028 cubi c met er ) .

j .   One r ef r i ger at or  ( mi ni mum 0. 70 cubi c met er ) .

3. 6. 3   Li ght i ng Requi r ement s

The of f i ce f aci l i t y  shal l  i ncl ude sui t abl e el ect r i c l i ght i ng t o meet  t he
mi ni mum l i ght i ng r equi r ement s ( l umi nance)  of  admi ni st r at i ve ar eas as
i ndi cat ed i n EM 385- 1- 1.

3. 6. 4   Heat i ng/ Cool i ng Requi r ement s

Pr ovi de heat i ng and cool i ng capabl e of  mai nt ai ni ng an i nt er i or  t emper at ur e 
of  bet ween 16 degr ees Cel si us and 25 degr ees Cel si us i n al l  seasons.   I f  
appl i cabl e,  use a f l uor ocar bon gas r ef r i ger ant  wi t h an Ozone Depl et i on 
Pot ent i al  ( ODP)  of  l ess t han or  equal  t o 0. 05.

3. 6. 5   Dr i nki ng Wat er

Pr ovi de pot abl e dr i nki ng wat er  f or  t he f aci l i t y  t hat
meet s or  exceeds PL 93- 523.
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3. 6. 6   Dat a Connect i on

Pr ovi de net wor k connect i v i t y ( ADSL,  Cabl e or  Fi ber ) ,  one USACE- dedi cat ed 
r out er  and one swi t chi ng hub,  ei ght - 5 m net wor k cabl es,  and ei ght  power  
st r i ps.

3. 6. 7   Mai nt enance

Pr ovi de mai nt enance and j ani t or i al  ser vi ces,  t o
i ncl ude:

a.   Empt yi ng of  t r ash at  l east  t wi ce a week.

b.   Cl eani ng of  t he of f i ce,  i ncl udi ng t he t oi l et  f aci l i t i es,  weekl y.

c.   Repl eni shment  of  l i qui d soap,  t oi l et  paper ,  and paper  t owel s f or  dai l y 
use.   Adequat e quant i t y of  t hese suppl i es shal l  be pr ovi ded on- si t e 
and r epl aced as needed.

3. 6. 8   Secur i t y Requi r ement s

The physi cal  secur i t y of  t he Gover nment  per sonnel ,  pr oper t y,  and f i el d 
of f i ce shal l  be t he r esponsi bi l i t y  of  t he Cont r act or  t hr oughout  t he 
dur at i on of  t he Cont r act .

I f  t he pr oj ect  s i t e i s out si de of  t he cont r ol l ed ar ea of  an exi st i ng
mi l i t ar y i nst al l at i on,  t he Gover nment  f i el d of f i ce shal l  have 30 met er s of  
st andof f  f r om a f ence encl osi ng t he of f i ce and al l  par ki ng or  r oads.   
Addi t i onal  f enci ng,  ear t h ber ms,  concr et e bar r i er s,  cont r ol l ed access 
poi nt s,  and si mi l ar  secur i t y f eat ur es shal l  be pr ovi ded t o l i mi t  access t o 
t he s i t e and pr ovi de addi t i onal  bui l di ng st andof f  or  secur i t y.

3. 7   PLANT COMMUNI CATI ON

Whenever  t he Cont r act or  has t he i ndi v i dual  el ement s of  i t s  pl ant  so 
l ocat ed t hat  oper at i on by nor mal  voi ce bet ween t hese el ement s i s not  
sat i sf act or y,  t he Cont r act or  must  i nst al l  a sat i sf act or y means of  
communi cat i on,  such as t el ephone or  ot her  sui t abl e devi ces and made 
avai l abl e f or  use by Gover nment  per sonnel .

3. 8   CLEANUP

Remove const r uct i on debr i s,  wast e mat er i al s,  packagi ng mat er i al  and t he 
l i ke f r om t he wor k s i t e dai l y.   Any di r t  or  mud whi ch i s t r acked ont o 
paved or  sur f aced r oadways must  be cl eaned away.   St or e any sal vageabl e 
mat er i al s r esul t i ng f r om demol i t i on act i v i t i es wi t hi n t he f enced ar ea 
descr i bed above or  at  t he suppl ement al  st or age ar ea.   Neat l y st ack st or ed 
mat er i al s not  i n t r ai l er s,  whet her  new or  sal vaged.

3. 9   RESTORATI ON OF STORAGE AREA

Upon compl et i on of  t he pr oj ect  r emove t he bul l et i n boar d,  s i gns,  
bar r i cades,  haul  r oads,  and any ot her  t empor ar y pr oduct s f r om t he si t e.   
Al l  t ool s,  equi pment ,  and mat er i al s not  t he pr oper t y of  t he Gover nment  
shal l  be r emoved f r om t he pr emi ses and pr oper l y di sposed of  of f  Gover nment  
pr oper t y.   Af t er  r emoval  of  t r ai l er s,  mat er i al s,  and equi pment  f r om wi t hi n 
t he f enced ar ea,  r emove t he t empor ar y pr oj ect  saf et y and st or age ar ea 
f enci ng.   Rest or e ar eas used by t he Cont r act or  f or  t he st or age of  
equi pment  or  mat er i al ,  or  ot her  use t o t he or i gi nal  or  bet t er  condi t i on.   
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Remove gr avel  used t o t r aver se gr assed ar eas and r est or e t he ar ea t o i t s 
or i gi nal  condi t i on,  i ncl udi ng t op soi l  and seedi ng as necessar y.   Upon 
compl et i on of  t he wor k,  not i f y t he Cont r act i ng Of f i cer  f or  f i nal  
i nspect i on.

    - -  End of  Sect i on - -
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The use of signs to identify Corps 
managed or supervised design, construc-
tion, and rehabilitation projects for military  
is an important part of efforts to keep the 
public informed of Corps work.  For this 
purpose, a construction project sign 
package has been adopted.  This 
package consists of two signs: one for 
project identification and the other to show 
on-the-job safety performance of the 
contractor.

These two signs are to be displayed side 
by side and mounted for reading by 
passing viewers.  Exact placement 
location will be designated by the 
contracting officer’s representative.

The panel sizes and graphic formats have 
been standardized for visual consistency 
throughout all Corps operations.

Panels are fabricated using HDO plywood 
or aluminum with dimensional lumber 
uprights and bracing.  The sign faces are 
nonreflective vinyl.

All legends are to be die-cut or computer-
cut in the sizes and typefaces specified
and applied to the white panel back-
ground following the graphic formats
shown on pages 16-2 and 16-3. The
Communication Red panel on the left
side of the construction project sign with
Corps Signature (reverse version) is
screen-printed onto the white back-
ground.

A display of these two signs is shown on
the following two pages.  Mounting and
fabrication details are provided on page
16-4.

Special applications or situations not
covered in these guidelines should be
referred to the district Sign Program
Manager.

JAPAN EDITED SPECIFICATIONS 
SEPTEMBER 2024 JES 1.6
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Construction Project Identification SignEP 310-1-6a (Modified per ECB 2020-1)
01 Jun 06 (ECB modified 1/31/2020)

The 2’x 4' section of the sign on the 
left with the full Corps Signature 
(reverse version) is to be screen-
printed Communication Red on the 
white background. The designation of 
a sponsor in the area indicated is 
optional with Military construction 
signs.  

This sign is to be placed with the Safety 
Performance sign shown on the following 
page.  Mounting and fabrication details are 
provided on page 16-4.

Special applications or situations not covered 
in these guidelines should be referred to the 
district Sign Program Manager.

Post size is 4"x4". 
Mounting height is 48".

Legend Group 1: One- to 
two-line description of Corps 
relationship to project.
Color: White
Typeface: 1.25" Helvetica 
Regular
Maximum line length: 19”

Legend Group 2: Division or 
District Name
(optional).  Placed below 
10.5” reverse Signature (6” 
Castle).
Color: White
Typeface: 1.25" Helvetica 
Regular

Legend Group 2a: Army 
Star emblem.
Color: Various

Legend Group 3: One- to 
three-line project title legend 
describes the work being 
done under this contract.
Color: Black
Typeface: 3" Helvetica Bold
Maximum line length: 42"

Legend Group 4: Logo of 
sponsoring department 
(military).
Color: Various

Legend Groups 5a-b: One- 
to five-line identification of 
prime contractors including: 
type (architect, general 
contractor, etc.), corporate 
or firm name, city, state.  
Use of Legend Group 5 is 
optional.
Color: Black
Typeface: 1.25" Helvetica 
Regular
Maximum line length: 21"

All typography is flush left 
and rag right, upper and 
lower case with initial 
capitals only as shown.  
Letter- and word-spacing to 
follow Corps standards as 
specified in Appendix D.

16-2

Below is one sample of the Construction 
Project Identification sign showing how 
this panel is to identify military projects.  
The graphic format for this 4’x 6' sign 
panel follows the legend guidelines and 
layout as specified below. The large 4’x 
4' section of the panel on the right is to 
be white with black legend. 

JAPAN EDITED SPECIFICATIONS 
SEPTEMBER 2024 JES 1.6
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Safety Performance Sign EP 310-1-6a
01 Jun 06

16-3

Each contractor’s safety record is to be
posted on Corps managed or supervised
construction projects and mounted with
the Construction Project Identification
sign specified on page 16-2.

The graphic format, color, size and type-
faces used on the sign are to be repro-
duced exactly as specified below. The

title with First Aid logo in the top section
of the sign, and the performance record
captions are standard for all signs of this
type.  Legend groups 2 and 3 below
identify the project and the contractor and
are to be placed on the sign as shown.

Safety record numbers are mounted on
individual metal plates and are screw-

mounted to the background to allow for
daily revisions to posted safety perfor-
mance record.

Special applications or situations not
covered in these guidelines should be
referred to the district Sign Program
Manager.

Legend Group 1: Standard two-line title “Safety
is a Job Requirement” with 8” (outside
diameter) Safety Green first aid logo.
Color: To match Pantone system 347
Typeface: 3" Helvetica Bold
Color: Black

Legend Group 2: One- to two-line project title
legend describes the work being done under
this contract and name of host project.
Color: Black
Typeface: 1.5" Helvetica Regular
Maximum line length: 42"

Legend Group 3: One- to two-line identifica-
tion: name of prime contractor and city, state
address.  Color: Black
Typeface: 1.5" Helvetica Regular
Maximum line length: 42"

Legend Group 4: Standard safety record
captions as shown.
Color: Black
Typeface: 1.25” Helvetica Regular

Replaceable numbers are to be mounted on
white .060 aluminum plates and screw-
mounted to background.
Color: Black
Typeface: 3" Helvetica Regular
Plate size: 2.5" x 4.5"

All typography is flush left and rag right, upper
and lower case with initial capitals only as
shown.  Letter- and word-spacing to follow
Corps standards as specified in Appendix D.

3” 33.030” eq. 8” eq.

6”

4.5”

10.5”

2.25”
3”

2.25”
3”

4.875”

4.875”

6.75”

4.875”
.75”
4.875”

4.5”

3”

3” 42” 3”

2.25” 2.25” 2.25” 2.25”

.75”

3”

Sign Legend Panel Post Specification Mounting Color
Type Size (A) Size Size Code Height Bkg/Lgd

CID-02 various 4’x4’ 4”x4” HDO-3 48” WH/BK-SG

JAPAN EDITED SPECIFICATIONS 
SEPTEMBER 2024 JES 1.6
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Fabrication and Mounting GuidelinesEP 310-1-6a
01 Jun 06

16-4

All Construction Project Identification
signs and Safety Performance signs are
to be fabricated and installed as de-
scribed below.  The signs are to be
erected at a location designated by the
contracting officer representative and
shall conform to the size, format, and
typographic standards shown on
pages16-2 and 16-3. Detailed specifica-

tions for HDO plywood panel preparation
are provided in Appendix B.

Shown below the mounting diagram is a
panel layout grid with spaces provided for
project information.  Photocopy this page
and use as a worksheet when preparing
sign legend orders.

For additional information on the proper
method to prepare sign panel graphics,
contact the district Sign Program
Manager.

The sign panels are to be fabricated from .75"
High Density Overlay Plywood.  Panel
preparation to follow HDO specifications
provided in Appendix B.

Sign graphics to be prepared on a white
nonreflective vinyl film with positionable
adhesive backing.

All graphics except for the Communication
Red background with Corps Signature on the
project sign are to be die-cut or computer-cut
nonreflective vinyl, prespaced legends
prepared in the sizes and typefaces specified
and applied to the background panel following
the graphic formats shown on pages
16-2 and 16-3.

The 2’x 4’ Communication Red panel (to match
Pantone system 032) with full Corps Signa-
ture (reverse version) is to be screen-printed
on the white background.  Identification of the
district or division may be applied under the
signature with white cut vinyl letters prepared
to Corps standards.

Drill and insert six (6) .375" T-nuts from the
front face of the HDO sign panel.  Position
holes as shown.  Flange of T-nut to be flush
with sign face.

Apply graphic panel to prepared HDO
plywood panel following manufacturers’
instructions.

Sign uprights to be structural grade 4" x 4"
treated Douglas Fir or Southern Yellow Pine,
No.1 or better.  Post to be 12' long.  Drill six (6)
.375" mounting holes in uprights to align with
T-nuts in sign panel.  Countersink (.5") back of
hole to accept socket head cap screw (4" x
.375").

Assemble sign panel and uprights.  Imbed
assembled sign panel and uprights in 4' hole.
Local soil conditions and/or wind loading may
require bolting additional 2" x 4" struts on
inside face of uprights to reinforce installation
as shown.

48”

48”

18”

Construction Project Identification Sign
Legend Group 1: Corps Relationship
1.
2.

Legend Group 2: Division/District Name
1.
2.

Legend Group 3: Project Title
1.
2.
3.

Legend Group 4: Facility Name
1.
2.

Legend Group 5: Contractor/A&E
1.
2.
3.
4.
5.

Safety Performance Sign
Legend Group 2: Project Title
1.
2.

Legend Group 3: Contractor/A&E
1.
2.

Legend Group 2a: Military/Civil Works Sponsor
1.
2.

Legend Group 5b: Contractor/A&E
1.
2.
3.
4.
5.

JAPAN EDITED SPECIFICATIONS 
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JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

SECTI ON 01 57 19

TEMPORARY ENVI RONMENTAL CONTROLS
01/ 24

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.   The Cont r act or  shal l  compl y wi t h appl i cabl e 
U. S.  Gover nment  and Gover nment  of  Japan ( GOJ)  l aws and r egul at i ons,  
however  denomi nat ed,  i ncl udi ng t hose appl i cabl e pol i t i cal  subdi v i s i on,  
depar t ment s and ot her  ent i t i es,  t o i ncl ude but  not  l i mi t ed t o t he 
f ol l owi ng:   

U. S.  DEPARTMENT OF DEFENSE ( DOD)

JEGS ( Apr  2024)  Japan Envi r onment al  Gover ni ng 
St andar ds

U. S.  NATI ONAL ARCHI VES AND RECORDS ADMI NI STRATI ON ( NARA)

29 CFR 1910 Occupat i onal  Saf et y and Heal t h St andar ds

29 CFR 1926. 1101 Asbest os

40 CFR 261 I dent i f i cat i on and Li st i ng of  Hazar dous 
Wast e

1. 2   DEFI NI TI ONS

I n some cases,  def i ni t i ons ar e gi ven onl y f or  i l l ust r at i ve pur poses.   
Pr evai l i ng JEGS def i ni t i ons shal l  be used f or  envi r onment al  compl i ance 
r equi r ement s.

1. 2. 1   Abovegr ound St or age Tank

A por t abl e or  f i xed POL abovegr ound st or age cont ai ner  as def i ned i n t he 
JEGS wi t h a capaci t y gr eat er  t han 55 gal l ons.

1. 2. 2   Asbest os Cont ai ni ng Mat er i al  ( ACM)

Any mat er i al  cont ai ni ng mor e t han one t ent h of  one per cent  ( 0. 1%)  
asbest os  by wei ght .

1. 2. 3   Bul ky Wast e

Lar ge i t ems of  sol i d wast e such as househol d appl i ances,  f ur ni t ur e,  l ar ge 
aut o par t s,  t r ees,  br anches,  st umps,  and ot her  over si ze wast es whose l ar ge 
si ze pr ecl udes or  compl i cat es t hei r  handl i ng by nor mal  sol i d wast e 
col l ect i on,  pr ocessi ng,  or  di sposal  met hods.

1. 2. 4   Chemi cal  Wast es

Sal t s,  aci ds,  al kal i s,  her bi c i des,  pest i c i des,  or gani c chemi cal s,  and 
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JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

spent  pr oduct s,  whi ch ser ve no pur pose.

1. 2. 5   Cl ass I  and I I  Ozone Depl et i ng Subst ance ( ODS)

Cl ass I  and I I  ODS ar e l i s t ed i n t he JEGS.

1. 2. 6   Const r uct i on and Demol i t i on Wast e

The wast e bui l di ng mat er i al s,  packagi ng,  and r ubbl e r esul t i ng f r om 
const r uct i on,  r emodel i ng,  r epai r  and demol i t i on oper at i ons on pavement s,  
houses,  commer ci al  bui l di ngs,  and ot her  st r uct ur es.

1. 2. 7   Cont r act or  Gener at ed Hazar dous Wast e

Cont r act or  gener at ed hazar dous wast e i s mat er i al s t hat ,  i f  abandoned or  
di sposed of ,  may meet  t he def i ni t i on of  a hazar dous wast e.   These wast e 
st r eams woul d t ypi cal l y consi st  of  mat er i al  br ought  on si t e by t he 
Cont r act or  t o execut e wor k,  but  ar e not  f ul l y  consumed dur i ng t he cour se 
of  const r uct i on.   Exampl es i ncl ude,  but  ar e not  l i mi t ed t o,  excess pai nt  
t hi nner s ( i . e.  met hyl  et hyl  ket one,  t ol uene) ,  wast e t hi nner s,  excess 
pai nt s,  excess sol vent s,  wast e sol vent s,  excess pest i c i des,  and 
cont ami nat ed pest i c i de equi pment  r i nse wat er .

1. 2. 8   El ect r oni cs Wast e

El ect r oni cs wast e i s di scar ded el ect r oni c devi ces i nt ended f or  sal vage,  
r ecycl i ng,  or  di sposal .

1. 2. 9   Envi r onment al  Pol l ut i on and Damage

Envi r onment al  pol l ut i on and damage i s t he pr esence of  chemi cal ,  physi cal ,  
or  bi ol ogi cal  el ement s or  agent s whi ch adver sel y af f ect  human heal t h or  
wel f ar e;  unf avor abl y al t er  ecol ogi cal  bal ances of  i mpor t ance t o human 
l i f e;  af f ect  ot her  speci es of  i mpor t ance t o humanki nd;  or  degr ade t he 
envi r onment  aest het i cal l y,  cul t ur al l y or  hi st or i cal l y.

1. 2. 10   Envi r onment al  Pr ot ect i on

Envi r onment al  pr ot ect i on i s t he pr event i on/ cont r ol  of  pol l ut i on and 
habi t at  di sr upt i on t hat  may occur  t o t he envi r onment  dur i ng const r uct i on.   
The cont r ol  of  envi r onment al  pol l ut i on and damage r equi r es consi der at i on 
of  l and,  wat er ,  and ai r ;  bi ol ogi cal  and cul t ur al  r esour ces;  and i ncl udes 
management  of  v i sual  aest het i cs;  noi se;  sol i d,  chemi cal ,  gaseous,  and 
l i qui d wast e;  r adi ant  ener gy and r adi oact i ve mat er i al  as wel l  as ot her  
pol l ut ant s.

1. 2. 11   Food Wast e

Or gani c r esi dues gener at ed by t he handl i ng,  st or age,  sal e,  pr epar at i on,  
cooki ng,  and ser vi ng of  f oods ( commonl y cal l ed gar bage) .

1. 2. 12   Hazar dous Debr i s

As def i ned i n par agr aph SOLI D WASTE,  debr i s t hat  cont ai ns l i s t ed hazar dous 
wast e ( ei t her  on t he debr i s sur f ace,  or  i n i t s i nt er st i ces,  such as por e 
st r uct ur e)  i n accor dance wi t h t he JEGS.   Hazar dous debr i s al so i ncl udes 
debr i s t hat  exhi bi t s a char act er i st i c of  hazar dous wast e i n accor dance 
wi t h t he JEGS.
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1. 2. 13   Hazar dous Mat er i al s

Hazar dous mat er i al  i s  any mat er i al  t hat  i s  capabl e of  posi ng an 
unr easonabl e r i sk t o heal t h,  saf et y,  or  t he envi r onment  i f  i mpr oper l y 
handl ed,  st or ed,  i ssued,  t r anspor t ed,  l abel ed,  or  di sposed because i t  
di spl ays a char act er i st i c l i s t ed i n t he JEGS,  " Typi cal  Hazar dous Mat er i al s 
Char act er i st i cs, "  or  t he mat er i al  i s  l i s t ed i n t he " Li st  of  Hazar dous 
Wast e/ Subst ances/ Mat er i al s"  or  i s  r egul at ed as a hazar dous mat er i al  i n 
accor dance wi t h t he JEGS or  GOJ or  l ocal  i nst al l at i on r egul at i ons,  or  
r equi r es a Saf et y Dat a Sheet  ( SDS) ,  or  dur i ng end use,  t r eat ment ,  
handl i ng,  packagi ng,  st or age,  t r anspi r at i on,  or  di sposal  meet s or  has 
component s t hat  meet  or  have pot ent i al  t o meet  t he def i ni t i on of  a 
hazar dous wast e as def i ned by t he JEGS or  pr ef ect ur al  r egul at i ons.  
Muni t i ons ar e excl uded.   

Desi gnat i on of  a mat er i al  by t hi s def i ni t i on,  when separ at el y r egul at ed or  
cont r ol l ed by ot her  i nst r uct i ons or  di r ect i ves,  does not  el i mi nat e t he 
need f or  adher ence t o t hat  hazar d- speci f i c  gui dance whi ch t akes pr ecedence 
over  t hi s i nst r uct i on f or  " cont r ol "  pur poses.  Such mat er i al  i ncl ude 
ammuni t i on,  weapons,  expl osi ve act uat ed devi ces,  pr opel l ant s,  
pyr ot echni cs,  chemi cal  and bi ol ogi cal  war f ar e mat er i al s,  medi cal  and 
phar maceut i cal  suppl i es,  medi cal  wast e and i nf ect i ous mat er i al s,  bul k 
f uel s,  r adi oact i ve mat er i al s,  and ot her  mat er i al s such as asbest os,  
mer cur y,  and pol ychl or i nat ed bi phenyl s ( PCBs) .  Nonet hel ess,  t he exposur e 
may occur  i nci dent  t o manuf act ur e,  st or age,  use and demi l i t ar i zat i on of  
t hese i t ems.

1. 2. 14   Hazar dous Subst ances

Any subst ance havi ng t he pot ent i al  t o do ser i ous har m t o human heal t h or  
t he envi r onment  i f  spi l l ed or  r el eased i n r epor t abl e quant i t y.    A l i s t  of  
t hese subst ances and t he cor r espondi ng r epor t abl e quant i t i es i s cont ai ned 
i n t he JEGS,  " Char act er i st i cs of  Hazar dous Wast e and Li st s of  Hazar dous 
Wast e and Hazar dous Mat er i al . "

1. 2. 15   Hazar dous Wast e

Hazar dous Wast e i s di scar ded mat er i al  t hat  may be sol i d,  semi - sol i d,  
l i qui d,  or  cont ai ned gas,  and ei t her  exhi bi t s a char act er i st i c of  a 
hazar dous wast e as def i ned i n t he JEGS.   Excl uded f r om t hi s def i ni t i on ar e 
domest i c sewage sl udge,  househol d wast es,  and medi cal  wast es.

1. 2. 16   I nst al l at i on Pest  Management  Coor di nat or

I nst al l at i on Pest  Management  Coor di nat or  ( I PMC)  i s t he i ndi v i dual  
of f i c i al l y  desi gnat ed by t he I nst al l at i on Commander  t o over see t he 
I nst al l at i on Pest  Management  Pr ogr am and t he I nst al l at i on Pest  Management  
Pl an.

1. 2. 17   I nst al l at i on Pest  Management  Consul t ant

I nst al l at i on Pest  Management  Consul t ant  ( I PMC)  i s t he pr of essi onal  DoD 
pest  management  per sonnel  l ocat ed at  component  headquar t er s,  f i el d 
oper at i ng agenci es,  maj or  commands,  f aci l i t i es engi neer i ng f i el d di v i s i ons 
or  act i v i t i es,  or  ar ea suppor t  act i v i t i es who pr ovi de t echni cal  and 
management  gui dance f or  t he conduct  of  i nst al l at i on pest  management  
oper at i ons.   Some pest  management  consul t ant s may be desi gnat ed by t hei r  
component  as cer t i f y i ng of f i c i al s.
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1. 2. 18   Land Appl i cat i on

Land Appl i cat i on means spr eadi ng or  spr ayi ng di schar ge wat er  at  a r at e 
t hat  al l ows t he wat er  t o per col at e i nt o t he soi l .   No sheet i ng act i on,  
soi l  er osi on,  di schar ge i nt o st or m sewer s,  or  di schar ge i nt o def i ned 
dr ai nage ar eas ( i ncl udes dr ai nage di t ches,  st r eams,  r i ver s,  ocean,  et c. )  
must  occur .   Compl y wi t h t he JEGS and al l  appl i cabl e Feder al ,  GOJ nat i onal  
or  pr ef ect ur al  l aws and r egul at i ons,  and i nst al l at i on r equi r ement s.

1. 2. 19   Lead- based Pai nt  ( LBP)

Pai nt  or  ot her  sur f ace coat i ngs t hat  cont ai n l ead gr eat er  t han or  equal  t o
1. 0 mi l l i gr am per  squar e cent i met er ,  or  0. 5 per cent  by wei ght ,  or  5, 000 
ppm by wei ght .

1. 2. 20   Oi l y Wast es

Oi l y wast es ar e t hose mat er i al s t hat  ar e,  or  wer e,  mi xed wi t h Pet r ol eum,  
Oi l s,  and Lubr i cant s ( POLs)  and have become separ at ed f r om t hose POLs.   
Oi l y wast es al so means mat er i al s,  i ncl udi ng wast ewat er s,  cent r i f uge 
sol i ds,  f i l t er  r esi dues or  s l udges,  bot t om sedi ment s,  t ank bot t oms,  and 
sor bent s whi ch have come i nt o cont act  wi t h and have been cont ami nat ed by,  
POLs and may be appr opr i at el y t est ed and di scar ded i n a manner  whi ch i s i n 
compl i ance wi t h t he JEGS and al l  appl i cabl e Feder al ,  GOJ nat i onal  or  
pr ef ect ur al  l aws and r egul at i ons,  and i nst al l at i on r equi r ement s. .

Thi s def i ni t i on i ncl udes mat er i al s such as oi l y r ags,  " k i t t y l i t t er "  
sor bent  c l ay and or gani c sor bent  mat er i al .   These mat er i al s may be l and 
f i l l ed pr ovi ded t hat :   I t  i s  not  pr ohi bi t ed i n t he JEGS and al l  appl i cabl e 
Feder al ,  GOJ nat i onal  or  pr ef ect ur al  l aws and r egul at i ons,  and 
i nst al l at i on r equi r ement s;  t he amount  gener at ed i s " de mi ni mus"  ( a smal l  
amount ) ;  i t  i s  t he r esul t  of  mi nor  l eaks or  spi l l s  r esul t i ng f r om nor mal  
pr ocess oper at i ons;  and f r ee- f l owi ng oi l  has been r emoved t o t he 
pr act i cabl e ext ent  possi bl e.   Lar ge quant i t i es of  t hi s mat er i al ,  gener at ed 
as a r esul t  of  a maj or  spi l l  or  i n l i eu of  pr oper  mai nt enance of  t he 
pr ocessi ng equi pment ,  ar e a sol i d wast e.   As a sol i d wast e,  per f or m a 
hazar dous wast e det er mi nat i on pr i or  t o di sposal .   As t hi s can be an 
expensi ve pr ocess,  i t  i s  r ecommended t hat  t hi s t ype of  wast e be mi ni mi zed 
t hr ough good housekeepi ng pr act i ces and empl oyee educat i on.

1. 2. 21   Pest i c i de

Pest i c i de i s any subst ance or  mi xt ur e of  subst ances,  i ncl udi ng bi ol ogi cal  
cont r ol  agent s t hat  may pr event ,  dest r oy,  r epel ,  or  mi t i gat e pest s.

1. 2. 22   Pest i c i de Tr eat ment  Pl an

A pl an f or  t he pr event i on,  moni t or i ng,  and cont r ol  t o el i mi nat e pest  
i nf est at i on.

1. 2. 23   Pest s

Pest s ar e ar t hr opods,  bi r ds,  r odent s,  nemat odes,  f ungi ,  bact er i a,  v i r uses,  
al gae,  snai l s,  mar i ne bor er s,  snakes,  weeds and ot her  or gani sms ( except  
f or  human or  ani mal  di sease- causi ng or gani sms)  t hat  adver sel y af f ect  
r eadi ness,  mi l i t ar y oper at i ons,  or  t he wel l - bei ng of  per sonnel  and 
ani mal s;  at t ack or  damage r eal  pr oper t y,  suppl i es,  equi pment ,  or  
veget at i on;  or  ar e ot her wi se undesi r abl e.  
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1. 2. 24   Pr oj ect  Pest i c i de Coor di nat or

The Pr oj ect  Pest i c i de Coor di nat or  ( PPC)  i s an i ndi v i dual  who r esi des at  a 
Ci v i l  Wor ks Pr oj ect  of f i ce and who i s r esponsi bl e over seei ng of  pest i c i de 
appl i cat i on on pr oj ect  gr ounds.

1. 2. 25   Pet r ol eum,  Oi l ,  and Lubr i cant s

Ref i ned pet r ol eum,  oi l s,  and l ubr i cant s,  i ncl udi ng,  but  not  l i mi t ed t o,  
pet r ol eum,  f uel ,  l ubr i cant  oi l s,  synt het i c oi l s,  mi ner al  oi l s ,  ani mal  
f at s,  veget abl e oi l ,  s l udge,  and POL mi xed wi t h wast es ot her  t han dr edged 
spoi l .

1. 2. 26   Pol ychl or i nat ed Bi phenyl  ( PCB)

Any PCB ar t i c l e,  PCB ar t i c l e cont ai ner ,  PCB cont ai ner ,  or  PCB equi pment
t hat  del i ber at el y or  uni nt ent i onal l y cont ai ns or  has as a par t  of  i t  any
det ect abl e concent r at i on of  PCB.

1. 2. 27   Regul at ed Wast e

Regul at ed wast e ar e sol i d wast es t hat  have speci f i c  addi t i onal   Feder al ,  
GOJ nat i onal ,  and pr ef ect ur al  cont r ol s f or  handl i ng,  st or age,  or  di sposal .

1. 2. 28   Rubbi sh

A gener al  t er m f or  sol i d wast e,  excl udi ng f ood wast es and ashes,  t aken f r om
r esi dences,  commer ci al  est abl i shment s,  and i nst i t ut i ons.

1. 2. 29   Sani t ar y Wast e

a.  Sewage:  Wast es char act er i zed as domest i c sani t ar y sewage.

b.  Gar bage:  Ref use and scr aps r esul t i ng f r om pr epar at i on,  cooki ng,
di spensi ng,  and consumpt i on of  f ood.

1. 2. 30   Sedi ment

Sedi ment  i s soi l  and ot her  debr i s t hat  have er oded and have been 
t r anspor t ed by r unof f  wat er  or  wi nd.

1. 2. 31   Sol i d Wast e

Sol i d wast e i s gar bage,  r ef use,  s l udge,  and ot her  di scar ded mat er i al s,  
i ncl udi ng sol i d,  semi - sol i d,  l i qui d,  and cont ai ned gaseous mat er i al s 
r esul t i ng f r om i ndust r i al  and commer ci al  oper at i ons and f r om communi t y 
act i v i t i es.   I t  does not  i ncl ude sol i ds or  di ssol ved mat er i al  i n domest i c 
sewage or  t hei r  s i gni f i cant  pol l ut ant s i n wat er  r esour ces,  such as s i l t ,  
di ssol ved or  suspended sol i ds i n i ndust r i al  wast ewat er  ef f l uent ,  di ssol ved 
mat er i al s i n i r r i gat i on r et ur n f l ows,  or  ot her  common wat er  pol l ut ant s.   
Mat er i al  not  r egul at ed as sol i d wast e ar e:  nucl ear  sour ce or  bypr oduct  
mat er i al s r egul at ed under  t he Feder al  At omi c Ener gy Act  of  1954 as 
amended;  suspended or  di ssol ved mat er i al s i n domest i c sewage ef f l uent  or  
i r r i gat i on r et ur n f l ows,  or  ot her  r egul at ed poi nt  sour ce di schar ges;  
r egul at ed ai r  emi ssi ons;  and f l ui ds or  wast es associ at ed wi t h nat ur al  gas 
or  cr ude oi l  expl or at i on or  pr oduct i on.   Types of  sol i d wast e t ypi cal l y 
gener at ed at  const r uct i on s i t es may i ncl ude:
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1. 2. 31. 1   Debr i s

Debr i s i s non- hazar dous sol i d mat er i al  gener at ed dur i ng t he const r uct i on,  
demol i t i on,  or  r enovat i on of  a st r uct ur e t hat  exceeds 60 mm par t i c l e s i ze 
t hat  i s:  a manuf act ur ed obj ect ;  pl ant  or  ani mal  mat t er ;  or  nat ur al  
geol ogi c mat er i al  ( f or  exampl e,  cobbl es and boul der s) ,  br oken or  r emoved 
concr et e,  masonr y,  and r ock asphal t  pavi ng;  cer ami cs;  r oof i ng paper  and 
shi ngl es.   I ner t  mat er i al s [ may] [ may not ]  be r ei nf or ced wi t h or  cont ai n 
f er r ous wi r e,  r ods,  accessor i es and wel dment s.   A mi xt ur e of  debr i s and 
ot her  mat er i al  such as soi l  or  s l udge i s al so subj ect  t o r egul at i on as 
debr i s i f  t he mi xt ur e i s compr i sed pr i mar i l y of  debr i s by vol ume,  based on 
vi sual  i nspect i on.

1. 2. 31. 2   Gr een Wast e

Gr een wast e i s t he veget at i ve mat t er  f r om l andscapi ng,  l and cl ear i ng and 
gr ubbi ng,  i ncl udi ng,  but  not  l i mi t ed t o,  gr ass,  bushes,  scr ubs,  smal l  
t r ees and sapl i ngs,  t r ee st umps and pl ant  r oot s.   Mar ket abl e t r ees,  
gr asses and pl ant s t hat  ar e i ndi cat ed t o r emai n,  be r e- l ocat ed,  or  be 
r e- used ar e not  i ncl uded.

1. 2. 31. 3   Hazar dous Wast e

By def i ni t i on,  t o be a hazar dous wast e a mat er i al  must  f i r st  meet  t he 
def i ni t i on of  a sol i d wast e.  Hazar dous wast e and hazar dous debr i s ar e 
speci al  cases of  sol i d wast e.  They have addi t i onal  r egul at or y cont r ol s and 
must  be handl ed separ at el y.  They ar e t hus def i ned separ at el y i n t hi s 
document .

1. 2. 31. 4   Mat er i al  Not  Regul at ed as Sol i d Wast e

Mat er i al  not  r egul at ed as sol i d wast e i s nucl ear  sour ce or  bypr oduct  
mat er i al s r egul at ed under  t he Feder al  At omi c Ener gy Act  of  1954 as 
amended;  suspended or  di ssol ved mat er i al s i n domest i c sewage ef f l uent  or  
i r r i gat i on r et ur n f l ows,  or  ot her  r egul at ed poi nt  sour ce di schar ges;  
r egul at ed ai r  emi ssi ons;  and f l ui ds or  wast es associ at ed wi t h nat ur al  gas 
or  cr ude oi l  expl or at i on or  pr oduct i on.

1. 2. 31. 5   Non- Hazar dous Wast e

Non- hazar dous wast e i s wast e t hat  i s excl uded f r om,  or  does not  meet ,  
char act er i st i c of  a hazar dous wast e as def i ned i n t he JEGS or  i s l i s t ed as 
a hazar dous wast e i n t he JEGS.  Excl uded f r om t hi s def i ni t i on i s medi cal  
wast es.

1. 2. 31. 6   Pai nt  Cans

Met al  cans t hat  ar e empt y of  pai nt s,  sol vent s,  t hi nner s and adhesi ves.  I f  
per mi t t ed by t he pai nt  can l abel ,  a t hi n dr y f i l m may r emai n i n t he can.

1. 2. 31. 7   Recycl abl es

Recycl abl es ar e mat er i al s,  equi pment  and assembl i es such as door s,  
wi ndows,  door  and wi ndow f r ames,  pl umbi ng f i xt ur es,  gl azi ng and mi r r or s 
t hat  ar e r ecover ed and sol d as r ecycl abl e,  wi r i ng,  i nsul at ed/ non- i nsul at ed 
copper  wi r e cabl e,  wi r e r ope,  and st r uct ur al  component s.   I t  al so i ncl udes 
commer ci al - gr ade r ef r i ger at i on equi pment  wi t h Fr eon r emoved,  househol d 
appl i ances wher e t he basi c mat er i al  cont ent  i s met al ,  c l ean pol yet hyl ene 
t er epht hal at e bot t l es,  cooki ng oi l ,  used f uel  oi l ,  t ext i l es,  hi gh- gr ade 
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paper  pr oduct s and cor r ugat ed car dboar d,  st ackabl e pal l et s i n good 
condi t i on,  c l ean cr at i ng mat er i al ,  and cl ean r ubber / vehi c l e t i r es.   Met al  
meet i ng t he def i ni t i on of  l ead cont ami nat ed or  l ead based pai nt  
cont ami nat ed may not  be i ncl uded as r ecycl abl e i f  sol d t o a scr ap met al  
company.   

1. 2. 31. 8   Sur pl us Soi l

Sur pl us soi l  i s  exi st i ng soi l  t hat  i s  i n excess of  what  i s r equi r ed f or  
t hi s wor k,  i ncl udi ng aggr egat es i nt ended,  but  not  used,  f or  on- si t e mi xi ng 
of  concr et e,  mor t ar s,  and pavi ng.   Cont ami nat ed soi l  meet i ng t he 
def i ni t i on of  hazar dous mat er i al  or  hazar dous wast e i s not  i ncl uded and 
must  be managed i n accor dance wi t h par agr aph HAZARDOUS MATERI AL MANAGEMENT.

1. 2. 31. 9   Scr ap Met al

Thi s i ncl udes scr ap and excess f er r ous and non- f er r ous met al s such as 
r ei nf or ci ng st eel ,  st r uct ur al  shapes,  pi pe,  and wi r e t hat  ar e r ecover ed or  
col l ect ed and di sposed of  as scr ap.   Scr ap met al  meet i ng t he def i ni t i on of  
hazar dous mat er i al  or  hazar dous wast e i s not  i ncl uded.

1. 2. 31. 10   Wood

Wood i s di mensi on and non- di mensi on l umber ,  pl ywood,  chi pboar d,  
har dboar d.   Tr eat ed or  pai nt ed wood t hat  meet s t he def i ni t i on of  l ead 
cont ami nat ed or  l ead based cont ami nat ed pai nt  i s  not  i ncl uded.   Tr eat ed 
wood i ncl udes,  but  i s not  l i mi t ed t o,  l umber ,  ut i l i t y  pol es,  cr osst i es,  
and ot her  wood pr oduct s wi t h chemi cal  t r eat ment .

1. 2. 32   Sur f ace Di schar ge

Sur f ace di schar ge means di schar ge of  wat er  i nt o dr ai nage di t ches,  st or m 
sewer s,  or  cr eeks,  or  wat er s of  Japan.   Sur f ace di schar ges ar e di scr et e,  
i dent i f i abl e sour ces and r equi r e a per mi t  f r om t he gover ni ng agency.   
Compl y wi t h t he JEGS and al l  appl i cabl e Feder al ,  GOJ nat i onal  or  
pr ef ect ur al  l aws and r egul at i ons,  and i nst al l at i on r equi r ement s.

1. 2. 33   Wast ewat er

Wast ewat er  i s t he used wat er  and sol i ds f r om a communi t y t hat  f l ow t o a 
t r eat ment  pl ant .

1. 2. 33. 1   St or mwat er

St or mwat er  i s any pr eci pi t at i on i n an ur ban or  subur ban ar ea t hat  does not  
evapor at e or  soak i nt o t he gr ound,  but  i nst ead col l ect s and f l ows i nt o 
st or m dr ai ns,  r i ver s,  and st r eams.

1. 2. 34   Wat er s of  Japan

Wat er s of  Japan,  as def i ned by t he JEGS,  means sur f ace wat er  i ncl udi ng t he 
t er r i t or i al  seas r ecogni zed under  cust omar y i nt er nat i onal  l aw.

1. 2. 35   Wet l ands

Wet l ands ar e t hose ar eas t hat  ar e i nundat ed or  sat ur at ed by sur f ace or  
gr oundwat er  at  a f r equency and dur at i on suf f i c i ent  t o suppor t ,  and t hat  
under  nor mal  c i r cumst ances do suppor t ,  a pr eval ence of  veget at i on 
t ypi cal l y adapt ed f or  l i f e i n sat ur at ed soi l  condi t i ons.
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1. 3   PROHI BI TED PRODUCTS

The f ol l owi ng i t ems ar e f or bi dden f or  use by t he JEGS or  ot her  cr i t er i a.   
Det ai l s of  each ar e i ncl uded i n t he t ext  of  each chapt er  of  t he 
Envi r onment al  Pr ot ect i on Pl an ( EPP)  descr i bed i n t hi s sect i on.

a.   Asbest os Cont ai ni ng Mat er i al s ( ACM) .

b.   Lead- Cont ai ni ng Pai nt .   Pai nt  cont ai ni ng gr eat er  t han 0. 009 per cent  
l ead by wei ght .

c.   Pol ychl or i nat ed Bi phenyl s ( PCBs) .   Mat er i al s cont ai ni ng PCBs gr eat er  
t han 0. 5mg/ kg shal l  not  be used.

d.   Cl ass I  Ozone Depl et i ng Subst ances ( ODS) .   Cl ass 1 ODS l i st ed i n t he 
JEGS shal l  not  be used.

e.   Lead Dr i nki ng- Wat er  Pi pes,  Sol der s,  Fl ux,  and Fi t t i ngs.

1. 4   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e [ f or  Cont r act or  Qual i t y 
Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When used,  a desi gnat i on 
f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he 
submi t t al  f or  t he Gover nment . ]   Submi t  t he f ol l owi ng i n accor dance wi t h 
Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 01 Pr econst r uct i on Submi t t al s

Envi r onment al  Pr ot ect i on Pl an;  G[ ,  [ _____] ]

Envi r onment al  Manager  Qual i f i cat i ons;  G[ ,  [ _____] ]

Qual i f i cat i ons

Tr ai ni ng Pr ogr am

Wr i t t en Assessment  Of  Fr i abl e Asbest os Di st ur bance

SD- 06 Test  Repor t s

Sol i d Wast e Management  Repor t ;  G[ ,  [ _____] ]

Nonhazar dous Sol i d Wast e Di ver si on Repor t

Di sposal  Requi r ement s;   G

SD- 07 Cer t i f i cat es

ECATTS Cer t i f i cat e Of  Compl et i on;  G[ ,  [ _____] ]

Cer t i f i cat e of  Compet ency

Asbest os Cer t i f i cat i on

Lead Cer t i f i cat i on
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SD- 11 Cl oseout  Submi t t al s

Di sposal  Document at i on f or  Hazar dous and Regul at ed Wast e;  G[ ,  
[ _____] ] ( Di sposal  document at i on i ncl udes cer t i f i cat es of  l andf i l l  
f aci l i t y ,  t r eat ment  f aci l i t y ,  and t r anspor t at i on of  
hazar dous/ r egul at ed wast e,  and compl et ed si gned 
hazar dous/ r egul at ed wast e mani f est . )

[ Assembl ed Empl oyee Tr ai ni ng Recor ds;  G[ ,  [ _____] ] ]

Sol i d Wast e Management  Repor t ;  G[ ,  [ _____] ]

Hazar dous Wast e/ Debr i s Management ;  G[ ,  [ _____] ]

Envi r onment al  Recor ds Bi nder

1. 5   PAYMENT

No separ at e payment  shal l  be made f or  wor k cover ed under  t hi s sect i on.   
Payment  of  f ees associ at ed wi t h envi r onment al  per mi t s,  appl i cat i on,  and/ or  
not i ces obt ai ned by t he Cont r act or ,  and payment  of  al l  f i nes/ f ees f or  
v i ol at i on or  non- compl i ance wi t h GOJ,  Feder al ,  and l ocal  l aws and 
r egul at i ons ar e t he Cont r act or ' s r esponsi bi l i t y .   Al l  cost s associ at ed 
wi t h t hi s sect i on shal l  be i ncl uded i n t he Cont r act  pr i ce.

1. 6   ENVI RONMENTAL PROTECTI ON REQUI REMENTS

Pr ovi de and mai nt ai n,  dur i ng t he l i f e of  t he Cont r act ,  envi r onment al  
pr ot ect i on as def i ned.   Pl an f or  and pr ovi de envi r onment al  pr ot ect i ve 
measur es t o cont r ol  pol l ut i on t hat  devel ops dur i ng const r uct i on pr act i ce.   
Pl an f or  and pr ovi de envi r onment al  pr ot ect i ve measur es r equi r ed t o cor r ect  
condi t i ons t hat  devel op dur i ng t he const r uct i on of  per manent  or  t empor ar y 
envi r onment al  f eat ur es associ at ed wi t h t he pr oj ect .   Pr ot ect  t he 
envi r onment al  r esour ces wi t hi n t he pr oj ect  boundar i es and t hose af f ect ed 
out si de t he l i mi t s of  per manent  wor k dur i ng t he ent i r e dur at i on of  t hi s 
Cont r act .   Compl y wi t h t he JEGS and al l  appl i cabl e Feder al ,  GOJ nat i onal  
or  pr ef ect ur al  l aws and r egul at i ons,  and i nst al l at i on r equi r ement s and 
management  pl ans per t ai ni ng t o t he envi r onment ,  i ncl udi ng wat er ,  ai r ,  
sol i d wast e,  hazar dous wast e and subst ances,  oi l y subst ances,  and noi se 
pol l ut i on.

Test s and pr ocedur es assessi ng whet her  const r uct i on oper at i ons compl y wi t h 
appl i cabl e Envi r onment al  Laws may be r equi r ed.   Labor at or y anal yses 
necessar y t o i mpl ement  t he JEGS shal l  be conduct ed i n a l abor at or y 
cer t i f i ed by a U. S.  or  GOJ r egul at or y aut hor i t y f or  t he appl i cabl e t est  
met hod,  and wher e r equi r ed by l aw,  t he l abor at or i es shal l  be cer t i f i ed.   
I n t he absence of  a cer t i f i ed l abor at or y,  cont act  t he Cont r act i ng Of f i cer  
f or  f ur t her  gui dance.

Cont r act or  shal l  be r esponsi bl e t o ensur e t hat  subcont r act or s compl y wi t h 
al l  envi r onment al  pr ot ect i on r equi r ement s of  t hi s sect i on.

The Cont r act or  shal l  r ecor d any pr obl ems i n compl yi ng wi t h l aws,  
r egul at i ons,  per mi t  r equi r ement s,  or di nances,  and cor r ect i ve act i ons 
t aken.  The Cont r act or  shal l  i mmedi at el y i nf or m t he Cont r act i ng Of f i cer  of  
any envi r onment al  pr obl ems.
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1. 6. 1   Tr ai ni ng i n Envi r onment al  Compl i ance Assessment  Tr ai ni ng and 
Tr acki ng Syst em ( ECATTS)

1. 6. 1. 1   Per sonnel  Requi r ement s

The Envi r onment al  Manager  i s r esponsi bl e f or  envi r onment al  compl i ance on 
pr oj ect s.   The Envi r onment al  Manager [  and ot her  st af f ] ,  must  compl et e 
appl i cabl e ECATTS t r ai ni ng modul es ( i nst al l at i on speci f i c  or  gener al )  
pr i or  t o st ar t i ng r espect i ve por t i ons of  on- si t e wor k under  t hi s 
Cont r act .   I f  per sonnel  changes occur  f or  any of  t hese posi t i ons af t er  
st ar t i ng wor k,  r epl acement  per sonnel  must  compl et e appl i cabl e ECATTS 
t r ai ni ng wi t hi n 14 days of  assi gnment  t o t he pr oj ect .

1. 6. 1. 2   Cer t i f i cat i on

Pr ovi de a copy of  t he ECATTS cer t i f i cat e of  compl et i on f or  per sonnel  who 
have compl et ed t he r equi r ed ECATTS t r ai ni ng i n t he Envi r onment al  Recor ds 
Bi nder . .   Thi s t r ai ni ng i s web- based and can be accessed f r om any comput er  
wi t h I nt er net  access usi ng t he f ol l owi ng i nst r uct i ons.

[ Regi st er  f or  NAVFAC Envi r onment al  Compl i ance Tr ai ni ng and Tr acki ng 
Syst em,  by l oggi ng on t o ht t ps: / / envi r onment al t r ai ni ng. ecat t s. com/ .   
Obt ai n t he passwor d f or  r egi st r at i on f r om t he Cont r act i ng Of f i cer . ]

Al l  Cont r act or  per sonnel  who per f or m wor k at  CFAS must  compl et e t he EMS 
Awar eness Tr ai ni ng usi ng t he Envi r onment al  Compl i ance,  Tr ai ni ng and 
Tr acki ng Syst em ( ECATTS) .  The Cont r act i ng Of f i cer  wi l l  ver i f y compl et i on 
of  t r ai ni ng t hr ough t he ECATTS dat abase.

Go t o ht t ps: / / envi r onment al t r ai ni ng. ecat t s. com/  home page and cl i ck 
" ent er " .  Regi st er  as a new user  by ent er i ng " navf ac"  ( al l  l ower  case wi t h 
no quot at i on mar ks)  i n t he Regi st r at i on Passwor d di al og box.  Cl i ck t he 
" Cr eat e an Account "  l i nk t o est abl i sh an account .  Ent er  t he empl oyee' s 
name,  e- mai l ,  l ogi n I D ( pi ck any I D you choose t o use) ,  passwor d ( pi ck any 
passwor d you choose t o use) ,  t r ai ni ng t ype ( i . e.  Ot her  Const r uct i on 
Cont r act or  or  Cont r act  Empl oyee Wor ki ng on I nst al l at i on)  and wor k l ocat i on 
( Japan,  COMFLEACT Sasebo JA) .  Cl i ck t he " r egi st er "  but t on and t he websi t e 
wi l l  gener at e a passwor d t o l og i nt o t he t r ai ni ng si t e.

Go t o t he home page and l ogi n wi t h t he user  name and passwor d gener at ed by 
t he websi t e.  Cl i ck " Japanese l anguage"  but t on,  c l i ck " Go To Your  
Tr ai ni ng" ,  c l i ck " Go To My Tr ai ni ng Modul es" .  Open " Envi r onment al  
Management  Syst em Awar eness Tr ai ni ng" ,  compl et e t he t r ai ni ng,  t ake t he 
t est  and pr i nt  a cer t i f i cat e f or  your  r ecor ds.  The t r ai ni ng t akes 
appr oxi mat el y 20 mi nut es t o compl et e.

1. 6. 1. 3   Ref r esher  Tr ai ni ng

Thi s t r ai ni ng has been st r uct ur ed t o al l ow Cont r act or  per sonnel  t o r ecei ve 
cr edi t  under  t hi s Cont r act  and t o car r y f or war d cr edi t  t o f ut ur e 
cont r act s.   Ensur e t he Envi r onment al  Manager  r evi ew t hei r  t r ai ni ng pl ans 
f or  new modul es or  updat ed t r ai ni ng r equi r ement s pr i or  t o begi nni ng wor k.   

ECATTS i s avai l abl e f or  use by al l  Cont r act or  and subcont r act or  per sonnel  
associ at ed wi t h t hi s pr oj ect .  These ot her  per sonnel  ar e encour aged ( but  
not  r equi r ed)  t o t ake t he t r ai ni ng and may do so at  t hei r  di scr et i on.
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1. 6. 2   Conf or mance wi t h t he Envi r onment al  Management  Syst em

Per f or m wor k under  t hi s Cont r act  consi st ent  wi t h t he pol i cy and obj ect i ves 
i dent i f i ed i n t he i nst al l at i on' s Envi r onment al  Management  Syst em ( EMS) .   
Per f or m wor k i n a manner  t hat  conf or ms t o obj ect i ves and t ar get s of  t he 
envi r onment al  pr ogr ams and oper at i onal  cont r ol s i dent i f i ed by t he EMS.   
Suppor t  Gover nment  per sonnel  when envi r onment al  compl i ance and EMS audi t s 
ar e conduct ed by escor t i ng audi t or s at  t he Pr oj ect  s i t e,  answer i ng 
quest i ons,  and pr ovi di ng pr oof  of  r ecor ds bei ng mai nt ai ned.   Pr ovi de 
moni t or i ng and measur ement  i nf or mat i on as necessar y t o addr ess 
envi r onment al  per f or mance r el at i ve t o envi r onment al ,  ener gy,  and 
t r anspor t at i on management  goal s.   I n t he event  an EMS nonconf or mance or  
envi r onment al  noncompl i ance associ at ed wi t h t he cont r act ed ser vi ces,  
t asks,  or  act i ons occur s,  t ake cor r ect i ve and pr event at i ve act i ons.   I n 
t he case of  a noncompl i ance,  t he Cont r act or  shal l  assume l egal  and 
f i nanci al  l i abi l i t y  f or  t he noncompl i ance and i mmedi at el y t ake cor r ect i ve 
act i on and document  t he r oot  cause.   I n t he case of  a nonconf or mance,  t he 
Cont r act or  shal l  r espond and t ake cor r ect i ve act i on based on t he t i me 
schedul e est abl i shed by t he Cont r act i ng Of f i cer .   I n addi t i on,  empl oyees 
must  be awar e of  t hei r  r ol es and r esponsi bi l i t i es under  t he i nst al l at i on 
EMS and of  how t hese EMS r ol es and r esponsi bi l i t i es af f ect  wor k per f or med 
under  t he Cont r act .

The Cont r act or  shal l  per f or m wor k under  t hi s Cont r act  consi st ent  wi t h t he 
f ol l owi ng EMS goal s and pol i cy.

1. 6. 2. 1   Goal s

1.  Reduce pur chase and use of  t oxi c and hazar dous mat er i al s.

2.  Expand pur chase of  gr een pr oduct s and ser vi ces;  i ncr ease       
r ecycl i ng.

3.  Reduce ener gy and wat er  use.

4.  I ncr ease use of  al t er nat i ve f uel s and r enewabl e ener gy.

5.  I nt egr at e gr een bui l di ng concept s i n maj or  r enovat i ons and new 
const r uct i on.

6.  Pr event  pol l ut i on at  t he sour ce.

7.  Cont i nual  i mpr ovement .

1. 6. 2. 2   Pol i cy

    1.  Pr ot ect  publ i c heal t h and t he envi r onment  by bei ng an 
envi r onment al l y r esponsi bl e member  of  Sasebo' s communi t y.

2.  Pr eser ve nat ur al ,  hi st or i c and cul t ur al  r esour ces.

3.  Conser ve nat ur al  r esour ces by r educi ng what  we di scar d,  r eusi ng 
i t ems,  and r ecycl i ng mat er i al s,  whi ch i ncl udes pur chasi ng pr oduct s 
made f r om r ecycl ed mat er i al s.

4.  I nt egr at e sound envi r onment al  pr act i ces i nt o al l  oper at i ons and 
busi ness deci s i ons;  I nt egr at e envi r onment al  pr ot ect i on 
r equi r ement s and pol l ut i on pr event i on i ni t i at i ves i nt o t he ear l y 
pl anni ng,  desi gn and pr ocur ement  of  f aci l i t i es,  equi pment  and 
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mat er i al .

5.  Pr event  or  mi ni mi ze pol l ut i on at  i t s  sour ce and seek out  ways 
t o el i mi nat e or  f ur t her  mi ni mi ze use of  hazar dous mat er i al s and 
gener at i on of  hazar dous wast e.

6.  Mai nt ai n a sound par t ner shi p wi t h r egul at or y agenci es t o 
sust ai n compl i ance wi t h exi st i ng and new envi r onment al  l aws and 
r egul at i ons.

7.  Enhance our  pr ogr am as we devel op and i mpl ement  an 
Envi r onment al  Management  Syst em.

8.  Adher e t o t hi s pol i cy,  r emi nd one anot her  t o do so,  and ensur e 
t hat  our  ent i r e communi t y knows t hi s i s our  pol i cy by our  act i ons 
as wel l  as our  wor ds

Coor di nat e wi t h t he i nst al l at i on' s EMS coor di nat or  t o i dent i f y t r ai ni ng 
needs associ at ed wi t h envi r onment al  aspect s and t he EMS,  and ar r ange 
t r ai ni ng or  t ake ot her  act i on t o meet  t hese needs.   Pr ovi de t r ai ni ng 
document at i on t o t he Cont r act i ng Of f i cer .   The I nst al l at i on Envi r onment al  
Of f i ce wi l l  r et ai n associ at ed envi r onment al  compl i ance r ecor ds.   Make EMS 
Awar eness t r ai ni ng compl et i on cer t i f i cat es avai l abl e t o Gover nment  
audi t or s dur i ng EMS audi t s and i ncl ude t he cer t i f i cat es i n t he Empl oyee 
Tr ai ni ng Recor ds.   See par agr aph EMPLOYEE TRAI NI NG RECORDS.

The Cont r act or  i s r esponsi bl e f or  ensur i ng t hat  t hei r  empl oyees r ecei ve 
appl i cabl e envi r onment al  and occupat i onal  heal t h and saf et y t r ai ni ng and 
r emai ns cur r ent  on r egul at or y r equi r ed speci f i c  t r ai ni ng f or  t he t ype of  
wor k t o be conduct ed onsi t e.  Al l  on- si t e Cont r act or  per sonnel ,  and t hei r  
subcont r act or  per sonnel ,  per f or mi ng t asks t hat  have t he pot ent i al  t o cause 
a s i gni f i cant  envi r onment al  i mpact  shal l  be compet ent  on t he basi s of  
appr opr i at e educat i on,  t r ai ni ng or  exper i ence.

The Cont r act or  shal l  pr ovi de a l i s t  of  empl oyees who ar e expect ed t o 
per f or m wor k or  ser vi ces on CFAS pr oper t y t o t he Cont r act i ng Of f i cer  
bef or e t he commencement  of  const r uct i on. Pr ovi de a copy of  t he wr i t t en 
Tr ai ni ng Pr ogr am t o be i mpl ement ed on t hi s pr oj ect ,  i ncl udi ng,  but  not  
l i mi t ed t o pr oj ect  s i t e- speci f i c  t r ai ni ng mat er i al  as i ndi cat ed i n 
29 CFR 1926. 1101 and compl y wi t h appl i cabl e l aws and r egul at i ons of  
Gover nment  of  t he Uni t ed St at es and Japan,  however  denomi nat ed i ncl udi ng 
t hose appl i cabl e pol i t i cal  subdi v i s i ons,  depar t ment s,  and ot her  ent i t i es 
t hat  wi l l  be used t o t r ai n on- si t e empl oyees ( i f  r equi r ed) .

1. 7   SPECI AL ENVI RONMENTAL REQUI REMENTS

Compl y wi t h t he speci al  envi r onment al  r equi r ement s l i s t ed her e [ _____]  and 
at t ached at  t he end of  t hi s sect i on.

1. 7. 1   Asbest os Pr ohi bi t i on and Cer t i f i cat i on

a.   Mat er i al s or  pr oduct s cont ai ni ng mor e t han one- t ent h of  one per cent  
( 0. 1 per cent )  by t ot al  wei ght ,  of  t he mat er i al  or  pr oduct ,  of  asbest os 
shal l  not  be used i n t hi s pr oj ect .   The Cont r act i ng Of f i cer ,  at  any 
t i me pr i or  t o accept ance of  t he wor k,  or  dur i ng t he per i od desi gnat ed 
f or  war r ant y of  t he wor k,  i f  any,  may r ej ect  mat er i al s and pr oduct s 
t hat  cont ai n asbest os i n excess of  one- t ent h of  one per cent  by wei ght ,  
and di r ect  t he r emoval  of  such mat er i al s and pr oduct s f r om t he j ob 
s i t e,  at  t he sol e expense of  t he Cont r act or ,  and wi t hout  addi t i onal  
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t i me gr ant ed f or  per f or mance of  t he wor k.   Af t er  compl et i on of  t hi s 
Cont r act ,  i f  asbest os ( exceedi ng 0. 1 per cent  by wei ght )  i s  di scover ed 
i n t he pr oduct s or  mat er i al s ( excl udi ng i t ems per mi t t ed by t he 
except i on)  i nst al l ed by t he Cont r act or ,  t he Gover nment  r eser ves t he 
r i ght  t o di r ect  t he Cont r act or  t o per f or m asbest os abat ement  and 
r est or at i on wor k,  as r equi r ed,  at  t he Cont r act or ' s sol e cost .   
Asbest os abat ement  wor k ( r emoval  and di sposal  of  asbest os- cont ai ni ng 
mat er i al s and pr oduct s)  shal l  be accompl i shed i n accor dance wi t h 
cur r ent l y appl i cabl e Gover nment  st andar ds f or  such wor k.

Except i on:  Wher e sui t abl e asbest os- f r ee subst i t ut es do not  exi st  f or  a 
mat er i al  or  pr oduct ,  t he Cont r act or  may use a mat er i al  or  pr oduct  
cont ai ni ng asbest os i n t he excess of  0. 1 per cent  by wei ght ,  wi t h pr i or  
wr i t t en appr oval  of  t he Cont r act i ng Of f i cer .   Submi t  a wr i t t en r equest  
f or  subst i t ut i on,  accompani ed by a cer t i f i cat i on f r om t he manuf act ur er  
of  t he mat er i al  or  pr oduct  t hat  shal l  set  f or t h,  i n speci f i c  det ai l ,  
t he amount  of  asbest os pr esent  i n t he mat er i al  or  pr oduct .   When 
avai l abl e,  l abor at or y anal ysi s of  t he mat er i al  or  pr oduct  f or  asbest os 
cont ent  shal l  be i ncl uded wi t h t he submi t t al .

b.   The Gover nment  may conduct  asbest os t est i ng on suspect ed 
asbest os- cont ai ni ng mat er i al s and pr oduct s excl udi ng i t ems per mi t t ed 
by t he " except i on" ,  and such t est i ng shal l  be conduct ed at  t he expense 
of  t he Gover nment .   However ,  wher ever  dest r uct i ve t est i ng i s r equi r ed,  
or  a mat er i al  or  pr oduct  must  be ut i l i zed by t he Gover nment  f or  
t est i ng,  t he Cont r act or  shal l ,  at  i t s  own expense,  r epai r  or  r epl ace 
t he mat er i al  or  pr oduct ,  or  t he i t em of  wor k t hat  has been di st ur bed 
by t est i ng,  i f  t he r esul t s conf i r m pr esence of  asbest os exceedi ng 0. 1 
per cent  by wei ght .   I n t he event  t est  r esul t s i ndi cat e 0. 1 per cent  or  
l ess asbest os cont ent  or  compl et e absence of  asbest os,  t he Cont r act or  
shal l  r est or e t he t est  s i t e t o i t s or i gi nal  condi t i on and t he cost  of  
r est or at i on wor k,  as appr oved by t he Cont r act i ng Of f i cer ,  shal l  be 
bor ne by t he Gover nment .

c.   As a mi ni mum,  f ur ni sh manuf act ur er ' s cer t i f i cat i on f or  t he i t ems 
l i s t ed bel ow,  excl udi ng i t ems per mi t t ed by t he " except i on" ,  cer t i f y i ng 
t hat  t he i t ems ar e asbest os- f r ee and do not  cont ai n asbest os i n excess 
of  0. 1 per cent  by wei ght ,  as appl i cabl e.   However ,  when pr esence of  
asbest os i s suspect ed i n ot her  pr oduct s and mat er i al s used i n t hi s 
pr oj ect ,  t he Cont r act or  shal l  be r equi r ed t o pr ovi de such 
cer t i f i cat i on f or  t hose addi t i onal  i t ems when so di r ect ed by t he 
Cont r act i ng Of f i cer .   Asbest os cer t i f i cat i on shal l  be r equi r ed f or  t he 
i t ems appl i cabl e t o t hi s pr oj ect  onl y.

( 1)  Vi nyl  sheet / v i nyl  t i l e f l oor i ng,  i ncl udi ng accessor i es and 
adhesi ves.

( 2)  I nsul at i on mat er i al s,  i ncl udi ng f aci ng.

( 3)  Gasket s f or  pi pi ng and duct  wor k.

( 4)  Acoust i cal  t i l es.

( 5)  Fi r est oppi ng mat er i al s.

( 6)  Fi r epr oof i ng mat er i al s.

( 7)  Speci al  coat i ng,  i ncl udi ng f act or y appl i ed coat i ngs,  on sheet  
met al  r oof i ng and si di ng.
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( 8)  Wal l boar d f or  al l  i nt er i or  and ext er i or  appl i cat i ons,  i ncl udi ng 
j oi nt  compounds.

( 9)  Adhesi ves ( ot her  t han i t em 1)  used i n t he pr oj ect .

( 10) Tape mat er i al s used i n t he pr oj ect .

( 11) Roof i ng and si di ng,  nonmet al l i c .

( 12) Fel t  mat er i al s and cushi on mat er i al s.

( 13) Pr e- mi xed mor t ar s,  gr out s,  l evel i ng compounds,  f i l l er s,  and ot her  
cement i t i ous mat er i al s.

( 14) Caul ki ng and seal i ng mat er i al s.

d.   Al l  submi t t al s shal l  be accompani ed by a cer t i f i cat i on f r om t he 
manuf act ur er  of  t he mat er i al  or  pr oduct  t hat  t he mat er i al  or  pr oduct  
i s asbest os- f r ee;  or  shal l  set  f or t h,  i n speci f i c  det ai l ,  t he amount  
of  asbest os pr esent  i n t he mat er i al  or  pr oduct .   Document ar y evi dence 
of  l abor at or y anal ysi s of  t he mat er i al  or  pr oduct  f or  asbest os 
cont ent ,  conduct ed by a qual i f i ed i ndependent  t est i ng l abor at or y,  
shal l  be i ncl uded wi t h t he submi t t al .

1. 7. 2   Lead Pr ohi bi t i on and Cer t i f i cat i on

a.   Pai nt  or  pr oduct  coat i ng cont ai ni ng mor e t han 0. 009
per cent )  by t ot al  wei ght  of  l ead shal l  not  be used i n t hi s pr oj ect .   
The Cont r act i ng Of f i cer ,  at  any t i me pr i or  t o accept ance of  t he wor k,  
or  dur i ng t he per i od desi gnat ed f or  war r ant y of  t he wor k,  i f  any,  may 
r ej ect  mat er i al s and pr oduct s t hat  cont ai n l ead i n excess of  0. 009 
per cent  by wei ght ,  and di r ect  t he r emoval  of  such mat er i al s and 
pr oduct s f r om t he j ob s i t e,  at  t he sol e expense of  t he Cont r act or ,  and 
wi t hout  addi t i onal  t i me gr ant ed f or  per f or mance of  t he wor k.   Af t er  
compl et i on of  t hi s Cont r act ,  i f  l ead ( exceedi ng 0. 009 per cent  by 
wei ght )  i s  di scover ed i n t he pr oduct s or  mat er i al s ( excl udi ng i t ems 
per mi t t ed by t he except i on)  i nst al l ed by t he Cont r act or ,  t he 
Gover nment  r eser ves t he r i ght  t o di r ect  t he Cont r act or  t o per f or m l ead 
abat ement  and r est or at i on wor k,  as r equi r ed,  at  t he Cont r act or ' s sol e 
cost .   Lead abat ement  wor k ( r emoval  and di sposal  of  l ead- cont ai ni ng 
mat er i al s and pr oduct s)  shal l  be accompl i shed i n accor dance wi t h 
cur r ent l y appl i cabl e Gover nment  st andar ds f or  such wor k.

  Except i on:  Wher e sui t abl e l ead- f r ee subst i t ut es do not  exi st
f or  a pai nt  or  pr oduct  coat i ng,  t he Cont r act or  may use a mat er i al  or  
pr oduct  cont ai ni ng l ead i n t he excess of  0. 009 per cent  by wei ght ,  wi t h 
pr i or  wr i t t en appr oval  of  t he Cont r act i ng Of f i cer .   Submi t  a wr i t t en 
r equest  f or  subst i t ut i on,  accompani ed by a cer t i f i cat i on f r om t he 
manuf act ur er  of  t he mat er i al  or  pr oduct  t hat  shal l  set  f or t h,  i n 
speci f i c  det ai l ,  t he amount  of  l ead pr esent  i n t he mat er i al  or  
pr oduct .   When avai l abl e,  l abor at or y anal ysi s of  t he mat er i al  or  
pr oduct  f or  l ead  cont ent  shal l  be i ncl uded wi t h t he submi t t al .

   b.   The Gover nment  may conduct  l ead t est i ng on suspect ed l ead- cont ai ni ng 
mat er i al s and pr oduct s excl udi ng i t ems per mi t t ed by t he " except i on" ,  
and such t est i ng shal l  be conduct ed at  t he expense of  t he Gover nment .   
However ,  wher ever  dest r uct i ve t est i ng i s r equi r ed,  or  a mat er i al  or  
pr oduct  must  be ut i l i zed by t he Gover nment  f or  t est i ng,  t he Cont r act or  
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shal l ,  at  i t s  own expense,  r epai r  or  r epl ace t he mat er i al  or  pr oduct ,  
or  t he i t em of  wor k t hat  has been di st ur bed by t est i ng,  i f  t he r esul t s 
conf i r m pr esence of  l ead exceedi ng 0. 009 per cent  by wei ght .   I n t he 
event  t est  r esul t s i ndi cat e 0. 009 per cent  or  l ess l ead cont ent  or  
compl et e absence of  l ead,  t he Cont r act or  shal l  r est or e t he t est  s i t e 
t o i t s or i gi nal  condi t i on and t he cost  of  r est or at i on wor k,  as 
appr oved by t he Cont r act i ng Of f i cer ,  shal l  be bor ne by t he Gover nment .

  c.   As a mi ni mum,  f ur ni sh manuf act ur er ' s cer t i f i cat i on f or  t he i t ems 
l i s t ed bel ow,  excl udi ng i t ems per mi t t ed by t he " except i on" ,  cer t i f y i ng 
t hat  t he i t ems ar e l ead- f r ee and do not  cont ai n l ead i n excess of  
0. 009 per cent  by wei ght ,  as appl i cabl e.   However ,  when pr esence of  
l ead i s suspect ed i n ot her  pr oduct s and mat er i al s used i n t hi s 
pr oj ect ,  t he Cont r act or  shal l  be r equi r ed t o pr ovi de such 
cer t i f i cat i on f or  t hose addi t i onal  i t ems when so di r ect ed by t he 
Cont r act i ng Of f i cer .   Lead cer t i f i cat i on shal l  be r equi r ed f or  t he 
i t ems appl i cabl e t o t hi s pr oj ect  onl y.

  1.   Pai nt s and Coat i ngs

  2.   Any pr oduct  or  mat er i al  wi t h a f act or y appl i ed
coat i ng

1. 7. 3   Cl ass I  and Cl ass I I  Ozone Depl et i ng Chemi cal s ( ODC)  or  Subst ances 
( ODS)

Cl ass I  and I I  Ozone Depl et i ng Subst ances l i s t ed i n t he JEGS ar e 
pr ohi bi t ed f r om bei ng used.  Cont act or  must  pr ovi de cer t i f i cat i ons t hat  
mat er i al s ut i l i zed do not  cont ai n Cl ass I  and Cl ass I I  ODC/ ODS.

1. 7. 4   Pol ychl or i nat ed Bi phenyl s ( PCB)

Mat er i al s ( bal l ast s,  capaci t or s,  t r ansf or mer s,  di el ect r i c f l ui d,  swi t ches,  
et c. )  t hat  cont ai n PCBs ar e pr ohi bi t ed.  Cont r act or  must  pr ovi de 
cer t i f i cat i ons t hat  mat er i al s ut i l i zed do not  cont ai n PCBs,  i n accor dance 
wi t h t he JEGS.

1. 7. 5   Hazar dous Mat er i al  Sur vey

[ The Cont r act or  shal l  r evi ew t he [ t i t l e of  sur vey]  Sur vey by [ Company t hat  
per f or med Sur vey]  dat ed [ dat e of  sur vey] ,  at t ached at  t he end of  t hi s 
sect i on,  t o f ami l i ar i ze t hemsel ves wi t h t he mat er i al s t hat  have been 
sampl ed and t est ed f or  t hi s pr oj ect .   The Cont r act or  shal l  ut i l i ze t he 
i nf or mat i on cont ai ned wi t hi n t he r epor t  t o devel op t hei r  wor k and 
compl i ance pl ans wi t h r egar ds t o Hazar dous Mat er i al s.   Dur i ng 
const r uct i on,  shoul d pot ent i al l y  hazar dous mat er i al  be di scover ed,  whi ch 
has not  been pr evi ousl y t est ed,  t he Cont r act or  shal l  t ake act i on t o assur e 
t hat  t he unt est ed mat er i al  i s  not  di st ur bed and cont act  t he Cont r act i ng 
Of f i cer .   The quant i t i es pr ovi ded i n t he r epor t  r epr esent s a r ough or der  
of  magni t ude est i mat e of  mat er i al s and shal l  not  be used f or  bi ddi ng 
pur poses as condi t i ons may have changed f r om t he dat e of  t he sur vey and 
t he pr esent  exi st ence of  t he mat er i al ( s) . ]

[ [ No exi st i ng Hazar dous Mat er i al  Sur vey f or  t he mat er i al  t o be di st ur bed 
under  t hi s pr oj ect ,  exi st s.  The Cont r act or  shal l  assume t hat  al l  pot ent i al  
ACM i s ACM and al l  pai nt s and coat i ngs cont ai n l ead.  A Hazar dous Mat er i al  
Sur vey i s not  r equi r ed f or  t hi s pr oj ect . ]  [ The Cont r act or  shal l  per f or m a 
Hazar dous Mat er i al  Sur vey pr i or  t o i ni t i at i ng any act i on t hat  coul d 
di st ur b suspect  Hazar dous Mat er i al s as r equi r ed by t hi s Cont r act .  The 
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Cont r act or  shal l  not i f y t he Cont r act i ng Of f i cer  upon f i ndi ng any mat er i al  
t hat  wi l l  be di st ur bed under  t hi s Cont r act  and i s suspect ed t o cont ai n 
Hazar dous Mat er i al s.   The Cont r act i ng Of f i cer  wi l l  handl e t he i dent i f i ed 
mat er i al s under ,  Unexpect ed Di scover y of  Hazar dous Mat er i al s. ] ]

1. 7. 6   Cul t ur al / Hi st or i c Resour ces

The Cont r act or  must  r ecei ve appr oval  f r om t he Cont r act i ng Of f i cer  pr i or  t o 
wor ki ng i n or  near  hi st or i c bui l di ngs and f or  any excavat i on wor k.  The 
Cont r act or  i s r esponsi bl e f or  f ul l y  compl yi ng wi t h t he JEGS and t he CFAS 
I CRMP whi ch i ncl udes bot h pr i or  wor k appr oval  and st oppage of  wor k i f  
Cul t ur al  Resour ce ( CR)  ar t i f act s ar e di scover ed.  The Cont r act i ng Of f i cer  
must  be not i f i ed i mmedi at el y i n t he case of  t he di scover y of  undocument ed 
CR and t he l ocat i on must  be secur ed and pr ot ect ed unt i l  i nvest i gat i on by 
t he CFAS Envi r onment al  Of f i ce.

Pr i or  t o any const r uct i on,  r epai r ,  or  mai nt enance wor k af f ect i ng t he 
gr ound and/ or  any bui l di ng or  st r uct ur e,  t he pr oposed pr oj ect  must  be 
r evi ewed by t he I nst al l at i on Cul t ur al  Resour ces Manager  ( CRM)  t o det er mi ne 
whet her  i t  i s  l ocat ed wi t hi n a cul t ur al l y sensi t i ve ( hi gh pr obabi l i t y)  
ar ea or  t he bui l di ng or  st r uct ur e i s a cul t ur al  pr oper t y.

I f  a pot ent i al  i mpact  t o cul t ur al  r esour ces exi st s,  CFAS Envi r onment al  
Of f i ce wi l l  consul t  wi t h t he Host  Nat i on CR r epr esent at i ves and pr ovi de 
r ecommendat i ons f or  mi ni mi zi ng any negat i ve i mpact s.

1. 7. 7   Nat ur al  Resour ces

Bl ast i ng or  use of  expl osi ves ar e not  per mi t t ed wi t hout  wr i t t en per mi ssi on 
f r om t he Cont r act i ng Of f i cer .  Const r uct i on act i v i t i es must  be kept  under  
sur vei l l ance and cont r ol  t o mi ni mi ze envi r onment  damage by noi se.  Compl y 
wi t h t he pr ovi s i ons of  any appl i cabl e host  nat i on r egul at i ons.

1. 7. 8   Wat er  Qual i t y Pr ot ect i on

1. 7. 8. 1   Wat er  Suppl y Syst ems

Cont r act or s ar e r equi r ed t o t ake Dr i nki ng Wat er  f or  Cont r act or s-  Japan 
avai l abl e t hr ough an on- l i ne ECATTS cour se.  Pr ovi de pr oof  of  t r ai ni ng t o 
t he Cont r act i ng Of f i cer  pr i or  t o wor k commencement .  Fi l e cour se 
cer t i f i cat es i n Envi r onment al  Manager ' s Bi nder .

New pi pel i nes and pi pel i nes t hat  wi l l  be r epai r ed shal l  be per f or med i n 
accor dance wi t h AWWA C651 pr ocedur es and t he JEGS f or  di s i nf ect i on of  t he 
pot abl e wat er  syst em.

1. 7. 8. 2   Cr oss Connect i on and Backf l ow Pr event i on

Per sonnel  or  Cont r act or s who use hose bi bbs shal l  keep on hand hose bi bb 
vacuum br eaker s t o connect  t o hose bi bbs t hat  do not  al r eady have a 
backf l ow pr event er  i nst al l ed.  The per sonnel  or  Cont r act or  shal l  al so 
ensur e t hat  an ai r  gap i s mai nt ai ned bet ween t he hose and wat er  sur f ace.  
When use of  t he hose bi bb i s f i ni shed,  t he backf l ow pr event er  may be 
di sconnect ed and put  asi de f or  subsequent  use on hose bi bbs t hat  do not  
have a backf l ow pr event er .

Const r uct i on pr oj ect s ar e t o be desi gned wi t hout  cr oss- connect i ons.  The 
desi gn must  pr ovi de adequat e backf l ow pr ot ect i on t hr ough t he use of  
appr oved backf l ow pr event er s ( BFPs) .  BFP sel ect i on shoul d be based on t he 
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Degr ee of  Hazar d associ at ed wi t h t he cr oss- connect i on.  Al l  newl y i nst al l ed 
BFPs wi l l  be t est ed and cer t i f i ed bef or e bei ng pl aced i nt o ser vi ce.

Consul t  wi t h CFAS PWD Faci l i t i es Engi neer i ng or  Envi r onment al  Di v i s i on t o 
det er mi ne i f  cr oss connect i ons and backf l ow pr ot ect i on exi st  f or  
const r uct i on pr oj ect s based on cr oss connect i on sur veys and cor r ect i ve 
act i on r ecor ds.

Document  cor r ect i ve act i ons t aken t o cor r ect  br eaches of  cr oss connect i on 
and backf l ow pr event i on cr i t er i a and r epor t  t hese cor r ect i ve act i ons t o 
t he Cont r act i ng Of f i cer  and CFAS PWD Envi r onment al  Di v i s i on wi t hi n 10 
wor ki ng days af t er  t he cor r ect i ve act i ons ar e made.

I nst al l i ng t empor ar y backf l ow devi ces ( i . e.  check val ves)  may be r equi r ed 
when conduct i ng necessar y hydr ost at i c t est s of  equi pment  or  pi pi ng.

1. 7. 9   Wast e Management

I dent i f y const r uct i on act i v i t i es t hat  wi l l  gener at e hazar dous wast e or  
debr i s.  Pr ovi de a document ed wast e det er mi nat i on f or  r esul t ant  wast e 
st r eams.  I dent i f y,  l abel ,  handl e,  st or e,  and di spose of  hazar dous wast e or  
debr i s i n accor dance wi t h CFA Sasebo Hazar dous Wast e Management  Pl an.

Manage hazar dous wast e i n accor dance wi t h t he appr oved Hazar dous Wast e 
Management  Sect i on of  t he EPP.  St or e hazar dous wast es i n appr oved 
cont ai ner s i n accor dance wi t h CFA Sasebo Envi r onment al  Di v i s i on Gui del i nes.
Hazar dous wast e gener at ed wi t hi n t he conf i nes of  Gover nment  f aci l i t i es i s 
i dent i f i ed as bei ng gener at ed by t he Gover nment .  Pr i or  t o r emoval  of  any 
hazar dous wast e f r om Gover nment  pr oper t y,  r emoval  must  be coor di nat ed wi t h 
t he i nst al l at i on Envi r onment al  Of f i ce.  Do not  br i ng hazar dous wast e ont o 
Gover nment  pr oper t y.  Pr ovi de t he Cont r act i ng Of f i cer  wi t h a copy of  wast e 
det er mi nat i on document at i on f or  any sol i d wast e st r eams t hat  have any 
pot ent i al  t o be hazar dous wast e or  cont ai n any chemi cal  const i t uent s 
l i s t ed i n Japanese Envi r onment al  Gover nment  Regul at i ons.

1. 8   QUALI TY ASSURANCE

1. 8. 1   Regul at or y Not i f i cat i ons

Pr ovi de r egul at or y not i f i cat i on r equi r ement s i n accor dance wi t h GOJ 
nat i onal  and pr ef ect ur al  l aws and r egul at i ons and i nst al l at i on 
r equi r ement s. .   I ncl ude copi es of  r egul at or y not i f i cat i ons i n t he appr oved 
EPP pr i or  t o commencement  of  wor k act i v i t i es t r ansl at ed t o Engl i sh.

1. 8. 2   Envi r onment al  Br i ef

At t end an envi r onment al  br i ef  t o be i ncl uded i n t he pr econst r uct i on 
meet i ng.   Pr ovi de t he f ol l owi ng i nf or mat i on:  t ypes,  quant i t i es,  and use of  
hazar dous mat er i al s t hat  wi l l  be br ought  ont o t he i nst al l at i on;  and t ypes 
and quant i t i es of  wast es/ wast ewat er  t hat  may be gener at ed dur i ng t he 
Cont r act .  Di scuss t he r esul t s of  t he Pr econst r uct i on Sur vey at  t hi s t i me.

Pr i or  t o i ni t i at i ng any wor k on si t e,  meet  wi t h t he Cont r act i ng Of f i cer  
and i nst al l at i on Envi r onment al  Of f i ce t o di scuss t he pr oposed 
Envi r onment al  Pr ot ect i on Pl an ( EPP) .   Devel op a mut ual  under st andi ng 
r el at i ve t o t he det ai l s of  envi r onment al  pr ot ect i on,  i ncl udi ng measur es 
f or  pr ot ect i ng nat ur al  and cul t ur al  r esour ces,  r equi r ed r epor t s,  r equi r ed 
per mi t s,  per mi t  r equi r ement s ( such as mi t i gat i on measur es) ,  and ot her  
measur es t o be t aken.
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Per mi t s,  l i censes,  or  ot her  f or ms of  of f i c i al  appr oval s ar e not  r equi r ed 
by DoD act i v i t i es and i nst al l at i ons.   Per mi t s,  l i censes,  or  ot her  f or ms of  
of f i c i al  appr oval s may,  however ,  be r equi r ed under  GOJ l aw f or  cer t ai n 
cont r act ed act i v i t i es.   When r equi r ed,  al l  such per mi t s,  l i censes and 
ot her  f or ms of  of f i c i al  appr oval  shal l  be obt ai ned by t he Cont r act or  f r om 
t he appr opr i at e GOJ aut hor i t i es and i ncl uded i n t he Envi r onment al  
Pr ot ect i on Pl an.  DoD Component s shal l  assi st  Cont r act or s when t hey ar e 
appl y i ng f or  a r equi r ed per mi t ,  l i cense or  ot her  f or m of  of f i c i al  appr oval  
by pr ovi di ng necessar y i nf or mat i on onl y.

1. 8. 3   Envi r onment al  Manager

Appoi nt  i n wr i t i ng an Envi r onment al  Manager  f or  t he pr oj ect  s i t e.   The 
Envi r onment al  Manager  i s di r ect l y r esponsi bl e f or  Envi r onment al  Qual i t y 
Cont r ol  and coor di nat i ng Cont r act or  compl i ance wi t h t he JEGS,  Feder al ,  GOJ 
nat i onal  and pr ef ect ur al  l aws and r egul at i ons,  and i nst al l at i on 
r equi r ement s.   The Envi r onment al  Manager  must  ensur e compl i ance wi t h 
Hazar dous Wast e Pr ogr am r equi r ement s ( i ncl udi ng hazar dous wast e handl i ng,  
st or age,  mani f est i ng,  and di sposal ) ;  i mpl ement  t he EPP;  ensur e 
envi r onment al  per mi t s ar e obt ai ned,  mai nt ai ned,  and cl osed out ;  ensur e 
compl i ance wi t h St or mwat er  Pr ogr am r equi r ement s;  ensur e compl i ance wi t h 
Hazar dous Mat er i al s ( st or age,  handl i ng,  and r epor t i ng)  r equi r ement s;  and 
coor di nat e any r emedi at i on of  r egul at ed subst ances ( l ead,  asbest os,  PCB 
t r ansf or mer s) .   Thi s can be a col l at er al  posi t i on;  however ,  t he per son i n 
t hi s posi t i on must  be t r ai ned t o adequat el y accompl i sh t he f ol l owi ng 
dut i es:  ensur e wast e segr egat i on and st or age compat i bi l i t y  r equi r ement s 
ar e met ;  i nspect  and manage Sat el l i t e Accumul at i on ar eas;  ensur e onl y 
aut hor i zed per sonnel  add wast es t o cont ai ner s;  ensur e Cont r act or  per sonnel  
ar e t r ai ned i n JEGS r equi r ement s i n accor dance wi t h t hei r  posi t i on 
r equi r ement s;  coor di nat e r emoval  of  wast e cont ai ner s;  and mai nt ai n t he 
Envi r onment al  Recor ds bi nder  and r equi r ed document at i on,  i ncl udi ng 
envi r onment al  per mi t s compl i ance and cl ose- out .   I nser t  Envi r onment al  
Manager  Qual i f i cat i ons i nt o t he Envi r onment al  Recor ds Bi nder  t o i ndi cat e 
t he t r ai ni ng and past  exper i ence whi ch meet s t he r equi r ement s of  t hi s 
posi t i on as descr i bed i n t hi s sect i on.

Cont r act or  must  al so pr ovi de a wr i t t en r epor t  pr ovi di ng evi dence of  
Qual i f i cat i ons f or  per sonnel ,  f aci l i t i es,  and equi pment  assi gned t o t he 
wor k.

1. 8. 4   Empl oyee Tr ai ni ng Recor ds

Pr epar e and mai nt ai n Empl oyee Tr ai ni ng Recor ds t hr oughout  t he t er m of  t he 
Cont r act  meet i ng appl i cabl e JEGS r equi r ement s.   Pr ovi de Empl oyee Tr ai ni ng 
Recor ds i n t he Envi r onment al  Recor ds Bi nder .   Ensur e ever y empl oyee 
compl et es a pr ogr am of  c l assr oom i nst r uct i on or  on- t he- j ob t r ai ni ng t hat  
t eaches t hem t o per f or m t hei r  dut i es i n a way t hat  ensur es compl i ance wi t h 
t he JEGS and al l  appl i cabl e Feder al ,  GOJ nat i onal  or  pr ef ect ur al  l aws or  
r egul at i ons and i nst al l at i on r equi r ement s.   Al l  Cont r act or  per sonnel  and 
t hei r  super vi sor s who ar e assi gned dut i es i nvol v i ng act ual  or  pot ent i al  
exposur e t o hazar dous wast e must  successf ul l y compl et e an appr opr i at e 
t r ai ni ng pr ogr am pr i or  t o assumi ng t hose dut i es and must  successf ul l y 
compl et e al l  t r ai ni ng as st i pul at ed i n t he JEGS pr i or  t o commencement  of  
pr oj ect  wor k.  [ Submi t  t hese Assembl ed Empl oyee Tr ai ni ng Recor ds t o t he 
Cont r act i ng Of f i cer  at  t he concl usi on of  t he pr oj ect ,  unl ess ot her wi se 
di r ect ed. ]

Tr ai n per sonnel  t o meet  t he JEGS and al l  appl i cabl e Feder al ,  GOJ nat i onal  
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or  pr ef ect ur al  l aws or  r egul at i ons,  and I nst al l at i on r equi r ement s.   
Conduct  envi r onment al  pr ot ect i on/ pol l ut i on cont r ol  meet i ngs f or  per sonnel  
pr i or  t o commenci ng const r uct i on act i v i t i es.   Conduct  addi t i onal  meet i ngs 
f or  new per sonnel  and when si t e condi t i ons change.   I ncl ude i n t he 
t r ai ni ng and meet i ng agenda:  met hods of  det ect i ng and avoi di ng pol l ut i on;  
f ami l i ar i zat i on wi t h st at ut or y and cont r act ual  pol l ut i on st andar ds;  
i nst al l at i on and car e of  devi ces,  veget at i ve cover s,  and i nst r ument s 
r equi r ed f or  moni t or i ng pur poses t o ensur e adequat e and cont i nuous 
envi r onment al  pr ot ect i on/ pol l ut i on cont r ol ;  ant i c i pat ed hazar dous or  t oxi c 
chemi cal s or  wast es,  and ot her  r egul at ed cont ami nant s;  r ecogni t i on and 
pr ot ect i on of  ar chaeol ogi cal  s i t es,  ar t i f act s,  wat er s of  Japan,  and 
endanger ed speci es and t hei r  habi t at  t hat  ar e known t o be i n t he ar ea.

[ 1. 8. 4. 1   Pest  Cont r ol  Tr ai ni ng

Tr ai ned per sonnel  i n pest  cont r ol .   Conduct  a pest  cont r ol  meet i ng f or  
per sonnel  pr i or  t o commenci ng const r uct i on act i v i t i es.   Conduct  addi t i onal  
meet i ngs f or  new per sonnel  and when si t e condi t i ons change.   I ncl ude i n 
t he t r ai ni ng and meet i ng agenda:   met hods of  det ect i ng pest  i nf est at i on;  
f ami l i ar i zat i on wi t h st at ut or y and cont r act ual  pest  cont r ol  st andar ds;  
i nst al l at i on and car e of  devi ces,  and i nst r ument s,  i f  r equi r ed,  f or  
moni t or i ng pur poses t o ensur e adequat e and cont i nuous pest  cont r ol ;  
ant i c i pat ed hazar dous or  t oxi c chemi cal s or  wast es,  and ot her  r egul at ed 
cont ami nant s;  r ecogni t i on and pr ot ect i on of  wat er s of  t he Uni t ed St at es,  
and endanger ed speci es and t hei r  habi t at  t hat  ar e known t o be i n t he ar ea.  
Pr ovi de a Cer t i f i cat e of  Compet ency f or  t he per sonnel  who wi l l  be 
conduct i ng t he pest i c i de appl i cat i on and management  of  pest  cont r ol .

] 1. 8. 5   Non- Compl i ance Not i f i cat i ons

The Cont r act i ng Of f i cer  wi l l  not i f y t he Cont r act or  i n wr i t i ng of  any 
obser ved noncompl i ance wi t h t he JEGS,  appl i cabl e Feder al ,  GOJ nat i onal  or  
pr ef ect ur al  l aws and r egul at i ons,  and i nst al l at i on r equi r ement s,  and ot her  
el ement s of  t he Cont r act or ' s EPP.   Af t er  r ecei pt  of  such not i ce,  i nf or m 
t he Cont r act i ng Of f i cer  of  t he pr oposed cor r ect i ve act i on and t ake such 
act i on when appr oved by t he Cont r act i ng Of f i cer .   The Cont r act i ng Of f i cer  
may i ssue an or der  st oppi ng al l  or  par t  of  t he wor k unt i l  sat i sf act or y 
cor r ect i ve act i on has been t aken.   No t i me ext ensi ons wi l l  be gr ant ed or  
equi t abl e adj ust ment s al l owed f or  any such suspensi ons.   Thi s i s i n 
addi t i on t o any ot her  act i ons t he Cont r act i ng Of f i cer  may t ake under  t he 
Cont r act ,  or  i n accor dance wi t h t he Feder al  Acqui s i t i on Regul at i on or  
Feder al  Law.

1. 9   ENVI RONMENTAL PROTECTI ON PLAN

The pur pose of  t he EPP i s t o pr esent  an over vi ew of  known or  pot ent i al  
envi r onment al  i ssues t hat  must  be consi der ed and addr essed dur i ng 
const r uct i on.   I ncor por at e const r uct i on r el at ed obj ect i ves and t ar get s 
f r om t he i nst al l at i on' s EMS i nt o t he EPP.   I ncl ude i n t he EPP measur es f or  
pr ot ect i ng nat ur al  and cul t ur al  r esour ces,  r equi r ed r epor t s,  and ot her  
measur es t o be t aken.   Meet  wi t h t he Cont r act i ng Of f i cer  or  Cont r act i ng 
Of f i cer  Repr esent at i ve t o di scuss t he EPP and devel op a mut ual  
under st andi ng r el at i ve t o t he det ai l s f or  envi r onment al  pr ot ect i on 
i ncl udi ng measur es f or  pr ot ect i ng nat ur al  r esour ces,  r equi r ed r epor t s,  and 
ot her  measur es t o be t aken.   Submi t  t he EPP wi t hi n 15 days af t er  r ecei v i ng 
not i ce t o pr oceed.   The f or mat  of  t he EPP shal l  f ol l ow t he CFAY 
Envi r onment al  t empl at e pr ovi ded as At t achment  01 57 19- A.   Commencement  of  
wor k wi l l  not  begi n unt i l  t he Envi r onment al  Pr ot ect i on Pl an has been 
appr oved.
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Revi se t he EPP t hr oughout  t he pr oj ect  t o i ncl ude any r epor t i ng 
r equi r ement s,  changes i n s i t e condi t i ons,  or  Cont r act  modi f i cat i ons t hat  
change t he pr oj ect  scope of  wor k i n a way t hat  coul d have an envi r onment al  
i mpact .   No r equi r ement  i n t hi s sect i on wi l l  r el i eve t he Cont r act or  of  t he 
JEGS,  and appl i cabl e Feder al ,  GOJ nat i onal  or  pr ef ect ur al  l aws and 
r egul at i ons,  and i nst al l at i on r equi r ement s.   Dur i ng Const r uct i on,  
i dent i f y,  i mpl ement ,  and submi t  f or  appr oval  any addi t i onal  r equi r ement s 
t o be i ncl uded i n t he EPP.   Mai nt ai n t he cur r ent  ver si on of  t he EPP 
onsi t e.   I n addi t i on,  t he Cont r act or  shal l  compl et e a CFAY Envi r onment al  
Br i ef  Checkl i st  f or  Cont r act or  and Sub- cont r act or ( s)  f or m and Rost er  
Sheet   ( At t achment  01 57 19- B) .   The checkl i st  and r ost er  sheet  shal l  be 
i ncl uded as an appendi x t o t he EPP submi t t al .

The EPP i ncl udes,  but  i s not  l i mi t ed t o,  t he f ol l owi ng el ement s as t hey 
appl y t o t hi s pr oj ect :

1. 9. 1   Gener al  Over vi ew and Pur pose

1. 9. 1. 1   Descr i pt i ons

A br i ef  descr i pt i on of  each speci f i c  pl an r equi r ed by envi r onment al  per mi t  
or  el sewher e i n t hi s Cont r act  such as[  st or mwat er  pol l ut i on pr event i on  
pl an, ] [  spi l l  cont r ol  pl an, ] [  sol i d wast e management  pl an, ] [  wast ewat er  
management  pl an, ] [  ai r  pol l ut i on cont r ol  pl an, ] [  cont ami nant  pr event i on 
pl an, ] [  pest i c i de t r eat ment  pl an, ] [  a hi st or i cal ,  ar chaeol ogi cal ,  cul t ur al  
r esour ces,  bi ol ogi cal  r esour ces and wet l ands pl an, ] [  t r af f i c  cont r ol  
pl an] [  Hazar dous,  Toxi c and Radi oact i ve Wast e ( HTRW)  Pl an] [  Non- Hazar dous 
Sol i d Wast e Di sposal  Pl an] [  bor r owi ng mat er i al  pl an] [ _____] .

I ncl ude a l i s t  of  appl i cabl e Feder al ,  GOJ,  JEGS,  pr ef ect ur al  l aws,  
r egul at i ons,  and per mi t s concer ni ng envi r onment al  pr ot ect i on,  pol l ut i on 
cont r ol ,  and abat ement  t hat  ar e appl i cabl e t o t he Cont r act or ' s pr oposed 
oper at i ons and r equi r ement s i mposed by t hose l aws,  r egul at i ons,  and 
per mi t s.   Whenever  t her e i s conf l i c t  bet ween Feder al ,  GOJ,  JEGS,  or  
pr ef ect ur al  l aws,  r egul at i ons,  and per mi t  r equi r ement s,  t he st r i ct est  
appl i cabl e r ul e appl i es.

Li st  what  not i f i cat i ons,  per mi t  appl i cat i ons and l i censes must  be made or  
secur ed.  Some per mi t s may t ake a consi der abl e amount  of  t i me t o obt ai n.  
Demonst r at e t hat  t hose per mi t s have been obt ai ned or  appl i ed f or  by 
i ncl udi ng copi es of  appl i cabl e envi r onment al  per mi t s.  The EPP wi l l  not  be 
appr oved unt i l  t he per mi t s have been obt ai ned.

1. 9. 1. 2   Dut i es

The dut i es and l evel  of  aut hor i t y assi gned t o t he per son( s)  on t he j ob 
s i t e who over see envi r onment al  compl i ance,  such as who i s r esponsi bl e f or  
adher ence t o t he EPP,  who i s r esponsi bl e f or  spi l l  c l eanup and t r ai ni ng 
per sonnel  on spi l l  r esponse pr ocedur es,  who i s r esponsi bl e f or  mani f est i ng 
hazar dous wast e t o be r emoved f r om t he si t e ( i f  appl i cabl e) ,  and who i s 
r esponsi bl e f or  t r ai ni ng t he Cont r act or ' s envi r onment al  pr ot ect i on 
per sonnel .

Pr ovi de t he name,  t el ephone number ,  and addr ess of  a Pr i mar y and Al t er nat e 
Envi r onment al  Repr esent at i ve.
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1. 9. 1. 3   Pr ocedur es

A copy of  any st andar d or  pr oj ect - speci f i c  oper at i ng pr ocedur es t hat  wi l l  
be used t o ef f ect i vel y manage and pr ot ect  t he envi r onment  on t he pr oj ect  
s i t e.

Pr ovi de schedul e of  di ggi ng or  t r enchi ng act i ons t o i ncl ude dat e/ t i me,  
l ocat i on,  pur pose,  met hod and dept h.

1. 9. 1. 4   Communi cat i ons

Communi cat i on and t r ai ni ng pr ocedur es t hat  wi l l  be used t o convey 
envi r onment al  management  r equi r ement s t o Cont r act or  empl oyees and 
subcont r act or s.

1. 9. 1. 5   Cont act  I nf or mat i on

Emer gency cont act  i nf or mat i on cont act  i nf or mat i on ( of f i ce phone number ,  
cel l  phone number ,  and e- mai l  addr ess) .

1. 9. 2   Gener al  Si t e I nf or mat i on

1. 9. 2. 1   Dr awi ngs

Dr awi ngs showi ng l ocat i ons of  pr oposed t empor ar y excavat i ons or  
embankment s f or  haul  r oads,  st r eam cr ossi ngs,  j ur i sdi ct i onal  wet l ands,  
mat er i al  st or age ar eas,  st r uct ur es,  sani t ar y f aci l i t i es,  st or m dr ai ns and 
conveyances,  and st ockpi l es of  excess soi l .

1. 9. 2. 2   Wor k Ar ea

Wor k ar ea pl an showi ng t he pr oposed act i v i t y i n each por t i on of  t he ar ea 
and i dent i f y t he ar eas of  l i mi t ed use or  nonuse.   I ncl ude measur es f or  
mar ki ng t he l i mi t s of  use ar eas,  i ncl udi ng met hods f or  pr ot ect i on of  
f eat ur es t o be pr eser ved wi t hi n aut hor i zed wor k ar eas and met hods t o 
cont r ol  r unof f  and t o cont ai n mat er i al s on si t e,  and a t r af f i c  cont r ol  
pl an.

1. 9. 2. 3   Document at i on

A l et t er  s i gned by an of f i cer  of  t he f i r m appoi nt i ng t he Envi r onment al  
Manager  and st at i ng t hat  per son i s r esponsi bl e f or  managi ng and 
i mpl ement i ng t he Envi r onment al  Pr ogr am as descr i bed i n t hi s Cont r act .   
I ncl ude i n t hi s l et t er  t he Envi r onment al  Manager ' s aut hor i t y t o di r ect  t he 
r emoval  and r epl acement  of  non- conf or mi ng wor k.

1. 9. 3   Management  of  Nat ur al  Resour ces

a.   Land r esour ces

b.   Tr ee pr ot ect i on

c.   Repl acement  of  damaged l andscape f eat ur es

d.   Tempor ar y const r uct i on

e.   St r eam cr ossi ngs

f .   Fi sh and wi l dl i f e r esour ces
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g.   Wet l and ar eas

h.   Wat er s of  Japan

1. 9. 4   Pr ot ect i on of  Hi st or i cal  and Ar chaeol ogi cal  Resour ces

a.   Obj ect i ves

b.   Met hods

1. 9. 5   St or mwat er  Management  and Cont r ol

a.   Gr ound cover

b.   Er odi bl e soi l s

c.   Tempor ar y measur es

( 1)  St r uct ur al  Pr act i ces

( 2)  Tempor ar y and per manent  st abi l i zat i on

d.   Ef f ect i ve sel ect i on,  i mpl ement at i on and mai nt enance of  Best  Management  
Pr act i ces ( BMPs) .  

e.   Er osi on Cont r ol  Pl an.  Pr epar ed i n accor dance wi t h t he JEGS.

f .   St or m Wat er  Pol l ut i on Pr event i on Pl an.  Pr epar ed i n accor dance wi t h  
par agr aph St or mwat er  Pol l ut i on Pr event i on Pl an and t he JEGS ( i f  
r equi r ed)

1. 9. 6   Hazar dous Mat er i al  Li st

Pr epar ed i n accor dance wi t h par agr aph Hazar dous Mat er i al  and t he JEGS ( i f  
r equi r ed) .  Saf et y Dat a Sheet s ( SDS) :  SDS i n Engl i sh f or  al l  Hazar dous 
mat er i al s t o be used i n accor dance wi t h t he JEGS ( i f  r equi r ed) .

Li st  shal l  i ncl ude al l  pest i c i des and her bi c i des t hat  wi l l  be br ought  ont o 
t he I nst al l at i on.

1. 9. 7   Pr ot ect i on of  t he Envi r onment  f r om Wast e Der i ved f r om Cont r act or  
Oper at i ons

Cont r ol  and di sposal  of  sol i d and sani t ar y wast e.   Cont r ol  and di sposal  of  
hazar dous wast e.

I ncl ude a Hazar dous Wast e Management  and Di sposal  Pl an pr epar ed i n 
accor dance wi t h par agr aph Cont r ol  and Management  of  Hazar dous Wast e and 
t he JEGS ( i f  r equi r ed) .   Thi s i t em consi st s of  t he management  pr ocedur es 
f or  hazar dous wast e t o be gener at ed.   The el ement s of  t hose pr ocedur es 
wi l l  coi nci de wi t h t he I nst al l at i on Hazar dous Wast e Management  Pl an.   The 
Cont r act i ng Of f i cer  wi l l  pr ovi de a copy of  t he I nst al l at i on Hazar dous 
Wast e Management  Pl an.   As a mi ni mum,  i ncl ude t he f ol l owi ng:

a.   Li st  of  t he t ypes of  hazar dous wast es expect ed t o be gener at ed

b.   Pr ocedur es t o ensur e a wr i t t en wast e det er mi nat i on i s made f or  
appr opr i at e wast es t hat  ar e t o be gener at ed
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c.   Sampl i ng/ anal ysi s pl an,  i ncl udi ng l abor at or y met hod( s)  t hat  wi l l  be 
used f or  wast e det er mi nat i ons and copi es of  r el evant  l abor at or y 
cer t i f i cat i ons

d.   Met hods and pr oposed l ocat i ons f or  hazar dous wast e 
accumul at i on/ st or age ( t hat  i s ,  i n t anks or  cont ai ner s)

e.   Management  pr ocedur es f or  st or age,  l abel i ng,  t r anspor t at i on,  and 
di sposal  of  wast e ( t r eat ment  of  wast e i s not  al l owed unl ess 
speci f i cal l y not ed)

f .   Management  pr ocedur es and r egul at or y document at i on ensur i ng di sposal  
of  hazar dous wast e compl i es wi t h Land Di sposal  Rest r i ct i ons,  
appl i cabl e Feder al ,  GOJ and pr ef ect ur al  l aws and r egul at i ons,  JEGS,  
and I nst al l at i on Hazar dous Wast e Management  Pl an.  .

g.   Management  pr ocedur es f or  r ecycl abl e hazar dous mat er i al s such as 
l ead- aci d bat t er i es,  used oi l ,  and si mi l ar

h.   Used oi l  management  pr ocedur es i n accor dance wi t h t he JEGS;  Hazar dous 
wast e mi ni mi zat i on pr ocedur es,  and I nst al l at i on Hazar dous Wast e 
Management  Pl an.

i .   Pl ans f or  t he di sposal  of  hazar dous wast e by per mi t t ed f aci l i t i es;  and 
Pr ocedur es t o be empl oyed t o ensur e r equi r ed empl oyee t r ai ni ng r ecor ds 
ar e mai nt ai ned.

j .   Pr ocedur es t o be empl oyed t o ensur e r equi r ed empl oyee t r ai ni ng r ecor ds 
ar e mai nt ai ned.

k.   Hazar dous Wast e Di sposal  l ocal  per mi t s or  l i censes f or  hazar dous wast e 
di sposal  i n accor dance wi t h t he JEGS ( i f  r equi r ed) .

l .   Hazar dous Wast e Di sposal  St at ement  of  Agr eement .   Fr om a t r eat ment ,  
st or age,  or  di sposal  ( TSD)  f aci l i t y  t hat  wi l l  accept  t he wast e f r om 
t he Cont r act or  and al so a st at ement  f r om a cer t i f i ed hazar dous wast e 
t r anspor t er  who wi l l  t r anspor t  t he wast e t o t he TSD f aci l i t y  i n 
accor dance wi t h t he JEGS ( i f  r equi r ed) .

1. 9. 8   Sol i d Wast e Management  Pl an

Pr epar ed i n accor dance wi t h t he Wast e Management  Pl an r equi r ement s i n 
par agr aph Sect i on 01 74 19 Sol i d Wast e Management  Pl an and t he JEGS.

1. 9. 9   Si t e Speci f i c  Spi l l  Pr event i on Pl an

Pr epar ed i n accor dance wi t h par agr aph SPI LLS and t he JEGS ( i f  r equi r ed) .

1. 9. 10   Pr event i on of  Rel eases t o t he Envi r onment

a.   Pr ocedur es t o pr event  r el eases t o t he envi r onment

b.   Not i f i cat i ons i n t he event  of  a r el ease t o t he envi r onment

1. 9. 11   Regul at or y Not i f i cat i on and Per mi t s

Li st  what  not i f i cat i ons and per mi t  appl i cat i ons must  be made.   Some 
per mi t s r equi r e up t o 180 days t o obt ai n.   Demonst r at e t hat  t hose per mi t s 
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have been obt ai ned or  appl i ed f or  by i ncl udi ng copi es of  appl i cabl e 
envi r onment al  per mi t s.   The EPP wi l l  not  be appr oved unt i l  t he per mi t s 
have been obt ai ned.

1. 9. 12   Ai r  Qual i t y Compl i ance

1. 9. 12. 1   Haul  Rout e

I ncl ude t he t r uck and mat er i al  haul  r out es al ong wi t h a Di r t  and Dust  
Cont r ol  Pl an f or  cont r ol l i ng di r t ,  debr i s,  and dust  on I nst al l at i on 
r oadways as a par t  of  t he EPP.   As a mi ni mum,  i dent i f y i n t he pl an t he 
subcont r act or  and equi pment  f or  c l eani ng al ong t he haul  r out e and measur es 
t o r educe di r t ,  dust ,  and debr i s f r om r oadways.

1. 9. 12. 2   Pol l ut i on Gener at i ng Equi pment

I dent i f y ai r  pol l ut i on gener at i ng equi pment  or  pr ocesses t hat  may gener at e 
ai r  emi ssi ons and r equi r e compl i ance wi t h t he JEGS or  GOJ nat i onal  or  
pr ef ect ur al  l aws and r egul at i ons.   Det er mi ne r equi r ement s based on any 
cur r ent  JEGS and i nst al l at i on r equi r ement s and t he i mpact s of  t he pr oj ect .  
Pr ovi de a l i s t  of  al l  f i xed or  mobi l e equi pment ,  machi ner y or  oper at i ons 
t hat  coul d gener at e ai r  emi ssi ons dur i ng t he pr oj ect  t o t he I nst al l at i on 
Envi r onment al  Of f i ce ( Ai r  Pr ogr am Manager )  i n t he EPP.   Ai r  emi ssi ons must  
compl y wi t h t he JEGS.

1. 9. 12. 3   St at i onar y I nt er nal  Combust i on Engi nes

I dent i f y por t abl e and st at i onar y i nt er nal  combust i on engi nes t hat  wi l l  be 
suppl i ed,  used or  ser vi ced i n t he EPP.   Compl y wi t h t he JEGS and al l  
appl i cabl e Feder al ,  GOJ nat i onal  or  pr ef ect ur al  l aws and r egul at i ons,  and 
i nst al l at i on r equi r ement s.   At  mi ni mum,  i ncl ude t he make,  model ,  ser i al  
number ,  manuf act ur e dat e,  s i ze ( engi ne br ake hor sepower ) ,  and EPA emi ssi on 
cer t i f i cat i on st at us of  each engi ne.   Mai nt ai n appl i cabl e r ecor ds and l og 
hour s of  oper at i on and f uel  use.   Logs must  i ncl ude r easons f or  oper at i on 
and del i neat e bet ween emer gency and non- emer gency oper at i on.

1. 9. 12. 4   Ref r i ger ant s

I dent i f y management  pr act i ces t o ensur e t hat  heat i ng,  vent i l at i on,  and ai r  
condi t i oni ng ( HVAC)  wor k i nvol v i ng r ef r i ger ant s and ozone depl et i ng 
subst ances compl y wi t h t he JEGS and i nst al l at i on r equi r ement s.  Techni c i ans 
[ must  be cer t i f i ed,  mai nt ai n copi es of  cer t i f i cat i on on si t e,  use 
cer t i f i ed equi pment  and l og wor k t hat  r equi r es t he addi t i on or  r emoval  of  
r ef r i ger ant ] [ shal l  be t r ai ned i n pr oper  r ecover y/ r ecycl i ng pr ocedur es,  
l eak det ect i on,  saf et y,  shi ppi ng,  and di sposal  i n accor dance wi t h 
r ecogni zed i ndust r y st andar ds or  Japanese equi val ent ] .  Any r ef r i ger ant  
r ecl ai med i s t he pr oper t y of  t he Gover nment ,  coor di nat e wi t h t he 
I nst al l at i on Envi r onment al  Of f i ce t o det er mi ne t he appr opr i at e t ur n i n 
l ocat i on.

1. 9. 12. 5   Ai r  Pol l ut i on- engi neer i ng Pr ocesses

I dent i f y pl anned ai r  pol l ut i on- gener at i ng pr ocesses and management  cont r ol  
measur es ( i ncl udi ng,  but  not  l i mi t ed t o,  spr ay pai nt i ng,  abr asi ve 
bl ast i ng,  demol i t i on,  mat er i al  handl i ng,  f ugi t i ve dust ,  and f ugi t i ve 
emi ssi ons) .   Log hour s of  oper at i ons and t r ack quant i t i es of  mat er i al s 
used.
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1. 9. 12. 6   Moni t or i ng

For  t he pr ot ect i on of  publ i c heal t h,  moni t or  and cont r ol  cont ami nant  
emi ssi ons t o t he ai r  f r om Hazar dous,  Toxi c,  and Radi oact i ve Wast e r emedi al  
act i on ar ea sour ces t o mi ni mi ze shor t - t er m r i sks t hat  mi ght  be posed t o 
t he communi t y dur i ng i mpl ement at i on of  t he r emedi al  al t er nat i ve i n 
accor dance wi t h t he f ol l owi ng.

a.   Per i met er  Ai r  Cont ami nant  of  Concer n [ _____] .

b.   Ti me Aver aged Per i met er  Act i on Level s [ _____] .

Concent r at i on [ _____]

Ti me [ _____]

c.   Per i met er  Sampl i ng/ Moni t or i ng Locat i on[ s]  [ _____] .

d.   Moni t or i ng I nst r ument s/ Sampl i ng and Anal ysi s Met hods [ _____] .

e.   St af f i ng [ _____] .

1. 9. 12. 7   Compl i ant  Mat er i al s

Pr ovi de t he Gover nment  a l i s t  of  and SDSs f or  al l  hazar dous mat er i al s 
pr oposed f or  use on si t e.   Mat er i al s must  be compl i ant  wi t h t he JEGS and 
al l  appl i cabl e Feder al ,  GOJ nat i onal  or  pr ef ect ur al  l aws and r egul at i ons,  
and i nst al l at i on r equi r ement s f or  emi ssi ons i ncl udi ng sol vent  and vol at i l e 
or gani c compound cont ent s,  and appl i cabl e Nat i onal  Emi ssi on St andar ds f or  
Hazar dous Ai r  Pol l ut ant s r equi r ement s and ei t her  al r eady be i ncl uded on 
t he CFAS appr oved Aut hor i zed Use Li st  ( AUL)  or  be appr oved f or  i ncl usi on 
on t he AUL pr i or  t o t he pr oj ect  st ar t .   The Gover nment  may al t er  or  l i mi t  
use of  speci f i c  mat er i al s as needed t o meet  i nst al l at i on per mi t  
r equi r ement s f or  emi ssi ons.

1. 10   LI CENSES AND PERMI TS

Obt ai n l i censes and per mi t s r equi r ed f or  t he const r uct i on of  t he pr oj ect  
and i n accor dance wi t h FAR 52. 236- 7.   Not i f y t he Gover nment  of  al l  gener al  
use per mi t t ed equi pment  t he Cont r act or  pl ans t o use on si t e.   Thi s 
par agr aph suppl ement s t he Cont r act or ' s r esponsi bi l i t y  under  FAR 52. 236- 7.   
A copy of  al l  Li censes and Per mi t s shal l  be i ncl uded i n t he Envi r onment al  
Pr ot ect i on Pl an.

[ a.   The f ol l owi ng per mi t s have been obt ai ned by t he Gover nment :

[ ( 1)  [ _____]

] [ ( 2)  [ _____]

] [ ( 3)  [ _____]
] ]
[ b.   The f ol l owi ng per mi t s wi l l  be obt ai ned by t he Gover nment :

[ ( 1)  [ _____]

] [ ( 2)  [ _____]
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] [ ( 3)  [ _____]

] ] 1. 11   ENVI RONMENTAL RECORDS BI NDER

Mai nt ai n on- si t e a separ at e t hr ee- r i ng Envi r onment al  Recor ds Bi nder  and 
submi t  at  t he compl et i on of  t he pr oj ect .   Make separ at e par t s wi t hi n t he 
bi nder  t hat  cor r espond t o each submi t t al  l i s t ed under  par agr aph CLOSEOUT 
SUBMI TTALS i n t hi s sect i on.

[ 1. 12   PESTI CI DE DELI VERY,  STORAGE,  AND HANDLI NG

1. 12. 1   Del i ver y and St or age

Del i ver  pest i c i des t o t he s i t e i n t he or i gi nal ,  unopened cont ai ner s 
bear i ng l egi bl e l abel s i ndi cat i ng t he EPA r egi st r at i on number  and t he 
manuf act ur er ' s r egi st er ed uses.   St or e pest i c i des accor di ng t o 
manuf act ur er ' s i nst r uct i ons and under  l ock and key when unat t ended.

1. 12. 2   Handl i ng Requi r ement s

For mul at e,  t r eat  wi t h,  and di spose of  pest i c i des and associ at ed cont ai ner s 
i n accor dance wi t h l abel  di r ect i ons and use t he cl ot hi ng and per sonal  
pr ot ect i ve equi pment  speci f i ed on t he l abel i ng f or  use dur i ng each phases 
of  t he appl i cat i on.   Fur ni sh SDSs f or  pest i c i de pr oduct s.

] 1. 13   SOLI D WASTE MANAGEMENT PERMI T

I ncl ude as a par t  of  t he Envi r onment al  Pr ot ect i on Pl an ( EPP)  wr i t t en 
not i f i cat i on of  t he quant i t y of  ant i c i pat ed sol i d wast e or  debr i s t hat  i s  
ant i c i pat ed or  est i mat ed t o be gener at ed by const r uct i on.   I ncl ude i n t he 
r epor t  t he l ocat i ons wher e var i ous t ypes of  wast e wi l l  be di sposed or  
r ecycl ed.   I ncl ude l et t er s of  accept ance f r om t he r ecei v i ng l ocat i on or  as 
appl i cabl e;  submi t  one copy of  t he r ecei v i ng l ocat i on  and l ocal  Sol i d 
Wast e Management  Per mi t  or  l i cense showi ng such agency' s appr oval  of  t he 
di sposal  pl an bef or e t r anspor t i ng wast es of f  Gover nment  pr oper t y.

1. 13. 1   Sol i d Wast e Management  Repor t

Mont hl y,  submi t  a sol i d wast e di sposal  r epor t  t o t he Cont r act i ng Of f i cer .   
For  each wast e,  t he r epor t  wi l l  s t at e t he c l assi f i cat i on ( usi ng t he 
def i ni t i ons pr ovi ded i n t hi s sect i on) ,  amount ,  l ocat i on,  and name of  t he 
busi ness r ecei v i ng t he sol i d wast e.

The Cont r act or  shal l  submi t  al l  wast e di sposal  mani f est s.  For  each sol i d 
wast e r et ai ned by t he Cont r act or  f or  hi s own use,  t he Cont r act or  wi l l  
i ncl ude i n t he sol i d wast e di sposal  r epor t  t he i nf or mat i on pr evi ousl y 
descr i bed i n t hi s par agr aph.  Pr i ces pai d or  r ecei ved wi l l  not  be r epor t ed 
t o t he Cont r act i ng Of f i cer  unl ess r equi r ed by ot her  pr ovi s i ons or  
speci f i cat i ons of  t hi s Cont r act  or  publ i c l aw.

PART 2   PRODUCTS

2. 1   GREEN PROCUREMENT  

The Cont r act or  i s r equi r ed t o buy i t ems usi ng r ecover ed,  or  bi o- based,  
mat er i al s l i s t ed at  t he f ol l owi ng websi t e:  
ht t p: / / www. epa. gov/ epp/ pubs/ pr oduct s/ i ndex. ht m pr ovi ded,  however ,  t he cost  
of  buyi ng and t r anspor t i ng t hese mat er i al s does not  exceed t he cost  of  
buyi ng t he l i s t ed r ecover ed,  or  bi o- based,  mat er i al s,  and pr ovi di ng t hat  
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t hese mat er i al s ar e compet i t i vel y avai l abl e and avai l abl e wi t hi n 
r easonabl e per i od.  A r easonabl e per i od i s t he t i me r equi r ed t o buy,  shi p,  
r ecei ve,  and use t he mat er i al s t hat  does not  exceed t he t i me al l owed f or  
compl et i on of  a del i ver y or der .  Recover ed and bi o- based mat er i al s i ncl ude 
i t ems l i s t ed by t he EPA i n t he f ol l owi ng cat egor i es:   

a.  Bi o- based.   

b.  Const r uct i on Pr oduct s.   

c.  Non- Paper  Of f i ce Pr oduct s.   

d.  Mi scel l aneous Pr oduct s.   

e.  Tr anspor t at i on Pr oduct s.   

f .  Vehi cul ar  Pr oduct s.   

g.  Par k and Recr eat i on Pr oduct s.   

h.  Landscape Pr oduct s.   

i .  Paper  and Paper  Pr oduct s.   

The Cont r act or  shal l  pr ovi de a Recover ed Mat er i al s Cer t i f i cat i on and 
est i mat e of  Per cent age of  Recover ed Mat er i al  Cont ent  f or  EPA desi gnat ed 
i t ems.   2. 1. 1   Recycl ed Paper   The Cont r act or  shal l  use,  as a mi ni mum,  
paper  t hat  i s  Pr ocessed Chl or i ne Fr ee ( PCF)  and cont ai ns at  l east  30 
per cent  r ecycl ed cont ent .  Al l  pr i nt ed or  copi ed pr oduct s shal l  be 
doubl e- si ded and on r ecycl ed paper .

  2. 1. 2   Ener gy St ar  and Ener gy Ef f i c i ent  Pr oduct s  

Al l  appl i cabl e pr oduct s del i ver ed,  used i n t he per f or mance of  t he wor k,  
f ur ni shed f or  Gover nment  use,  or  speci f i ed i n t he desi gn of  a bui l di ng or  
wor k shal l  be Ener gy St ar  and Ener gy Ef f i c i ent  Pr oduct s.

  2. 1. 3   El ect r oni c Pr oduct  Envi r onment al  Assessment  Tool  ( EPEAT)    

Pur chased comput er s,  not ebook and moni t or s shal l ,  as a mi ni mum,  meet  t he 
El ect r oni c Pr oduct  Envi r onment al  Assessment  Tool  ( EPEAT)  Br onze l evel  of  
cer t i f i cat i on.

  
2. 1. 4   Leader shi p i n Ener gy and Envi r onment al  Desi gn ( LEED)   Al l  new 

const r uct i on Cont r act s or  t hose per f or mi ng maj or  r enovat i ons shal l  
i ncor por at e t he Leader shi p i n Ener gy and Envi r onment al  Desi gn ( LEED)  
Syst em gui del i nes wi t h Si l ver  bei ng t he goal ,  or  shal l  use Compr ehensi ve 
Assessment  Syst em f or  Bui l di ng Envi r onment al  Ef f i c i ency ( CASBEE) .  

PART 3   EXECUTI ON

3. 1   PROTECTI ON OF NATURAL RESOURCES

Mi ni mi ze i nt er f er ence wi t h,  di st ur bance t o,  and damage t o f i sh,  wi l dl i f e,  
and pl ant s,  i ncl udi ng t hei r  habi t at s.   Pr i or  t o t he commencement  of  
act i v i t i es,  consul t  wi t h t he I nst al l at i on Envi r onment al  Of f i ce,  r egar di ng 
r ar e speci es or  sensi t i ve habi t at s t hat  need t o be pr ot ect ed.   The 
pr ot ect i on of  r ar e,  t hr eat ened,  and endanger ed ani mal  and pl ant  speci es 
i dent i f i ed,  i ncl udi ng t hei r  habi t at s,  i s  t he Cont r act or ' s 
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r esponsi bi l i t y . [   The f ol l owi ng speci es ar e known and coul d be af f ect ed 
wi t hi n t he const r uct i on ar ea:  [ _____] . ]

Pr eser ve t he nat ur al  r esour ces wi t hi n t he pr oj ect  boundar i es and out si de 
t he l i mi t s of  per manent  wor k.   Rest or e t o an equi val ent  or  i mpr oved 
condi t i on upon compl et i on of  wor k t hat  i s  consi st ent  wi t h t he r equi r ement s 
of  t he I nst al l at i on Envi r onment al  Of f i ce or  as ot her wi se speci f i ed.   
Conf i ne const r uct i on act i v i t i es t o wi t hi n t he l i mi t s of  t he wor k i ndi cat ed 
or  speci f i ed.

The Cont r act or  shal l  t ake pr ecaut i ons t o pr eser ve al l  such r esour ces as 
t hey exi st ed at  t he t i me t hey wer e f i r st  poi nt ed out .   The Cont r act or  
shal l  pr ovi de and i nst al l  pr ot ect i on f or  t hese r esour ces and be 
r esponsi bl e f or  t hei r  pr eser vat i on dur i ng t he l i f e of  t he Cont r act .   
Envi r onment al  pr ot ect i on shal l  be conduct ed as f ol l ows:

a.   Except  i n ar eas i ndi cat ed on t he dr awi ng or  speci f i ed t o be cl ear ed,  
t he Cont r act or  shal l  not  r emove,  cut ,  def ace,  i nj ur e,  or  dest r oy l and 
r esour ces,  i ncl udi ng t r ees,  shr ubs,  v i nes,  gr asses,  t opsoi l ,  and l and 
f or ms wi t hout  t he Cont r act i ng Of f i cer ' s per mi ssi on.   Veget at i on 
r esour ces,  l and f or ms and ot her  l andscape f eat ur es i ndi cat ed and 
def i ned on t he dr awi ngs t o be pr eser ved shal l  be c l ear l y i dent i f i ed by 
mar ki ng,  f enci ng,  or  wr appi ng wi t h boar ds,  or  any ot her  appr oved 
t echni ques.  Any ant i c i pat ed veget at i on di st ur bance needs t o be 
coor di nat ed wi t h t he Gover nment  bef or e i t  occur s.

3. 1. 1   Fl ow Ways

Do not  al t er  wat er  f l ows or  ot her wi se si gni f i cant l y di st ur b t he nat i ve 
habi t at  adj acent  t o t he pr oj ect  and cr i t i cal  t o t he sur vi val  of  f i sh and 
wi l dl i f e,  except  as speci f i ed and per mi t t ed.

3. 1. 2   Veget at i on

Except  i n ar eas t o be cl ear ed,  do not  r emove,  cut ,  def ace,  i nj ur e,  or  
dest r oy t r ees or  shr ubs wi t hout  t he Cont r act i ng Of f i cer ' s per mi ssi on.   Do 
not  f ast en or  at t ach r opes,  cabl es,  or  guys t o exi st i ng near by t r ees f or  
anchor ages unl ess aut hor i zed by t he Cont r act i ng Of f i cer .   Wher e such use 
of  at t ached r opes,  cabl es,  or  guys i s aut hor i zed,  t he Cont r act or  i s 
r esponsi bl e f or  any r esul t ant  damage.

Pr ot ect  exi st i ng t r ees t hat  ar e t o r emai n t o ensur e t hey ar e not  i nj ur ed,  
br ui sed,  def aced,  or  ot her wi se damaged by const r uct i on oper at i ons.   Remove 
di spl aced r ocks f r om uncl ear ed ar eas.   By appr oved excavat i on,  r emove 
t r ees wi t h 30 per cent  or  mor e of  t hei r  r oot  syst ems dest r oyed.   Coor di nat e 
wi t h t he Cont r act i ng Of f i cer  and I nst al l at i on Envi r onment al  Of f i ce t o 
det er mi ne appr opr i at e act i on f or  t r ees and ot her  l andscape f eat ur es 
scar r ed or  damaged by equi pment  oper at i ons.   Obt ai n Cont r act i ng Of f i cer ' s 
appr oval  pr i or  t o r epl acement .

3. 1. 3   GOJ- Pr ot ect ed Speci es

GOJ- Pr ot ect ed speci es ar e t ypi cal l y f ound i n undevel oped and unmai nt ai ned 
por t i ons of  t he base.  Pr oj ect s t hat  may af f ect  pr ot ect ed speci es shal l  
i ncl ude mi t i gat i on measur es t o el i mi nat e or  mi ni mi ze ef f ect s.

3. 1. 4   St r eams

St r eam cr ossi ngs must  al l ow movement  of  mat er i al s or  equi pment  wi t hout  
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vi ol at i ng wat er  pol l ut i on cont r ol  st andar ds of  t he JEGS and appl i cabl e,  
Feder al ,  and GOJ nat i onal  and pr ef ect ur al  l aws and r egul at i ons,  and 
i nst al l at i on r equi r ement s.   Const r uct i on of  st r eam cr ossi ng st r uct ur es 
must  be i n compl i ance wi t h t he JEGS,  appl i cabl e Feder al  and GOJ nat i onal  
and pr ef ect ur al  l aws and r egul at i ons,  and i nst al l at i on r equi r ement s,  
i ncl udi ng t he St or m Wat er  Pol l ut i on Pr event i on Pl an.

The Cont r act i ng Of f i cer ' s appr oval  and appr opr i at e per mi t s ar e r equi r ed 
bef or e any equi pment  wi l l  be per mi t t ed t o f or d l i ve st r eams.   I n ar eas 
wher e f r equent  cr ossi ngs ar e r equi r ed,  i nst al l  t empor ar y cul ver t s or  
br i dges.   Obt ai n Cont r act i ng Of f i cer ' s appr oval  pr i or  t o i nst al l at i on.   
Remove t empor ar y cul ver t s or  br i dges upon compl et i on of  wor k,  and r epai r  
t he ar ea t o i t s or i gi nal  condi t i on unl ess ot her wi se r equi r ed by t he 
Cont r act i ng Of f i cer .   A copy of  al l  secur ed per mi t s shal l  be i ncl uded i n 
t he EPP.

3. 1. 5   Banyan Tr ees  

Al l  Banyan t r ees must  be pr eser ved and pr ot ect ed.  Pr ot ect  exi st i ng t r ees 
t hat  ar e t o r emai n and whi ch may be i nj ur ed,  br ui sed,  def aced,  or  
ot her wi se damaged by const r uct i on oper at i ons.  Remove di spl aced r ocks f r om 
uncl ear ed ar eas.  Remove t r ees wi t h 30 per cent  or  mor e of  t hei r  r oot  
syst ems dest r oyed.  Any banyan t r ee r equi r i ng dest r uct i on or  r emoval  must  
f i r st  be coor di nat ed wi t h t he i nst al l at i on envi r onment al  of f i ce  or  
desi gnat ed r epr esent at i ve.

3. 1. 6   Endanger ed Speci es

At  any t i me an endanger ed or  t hr eat ened speci es,  f l or a or  f auna,  t o 
i ncl ude sea t ur t l e nest s ar e encount er ed,  al l  act i v i t i es shal l  st op and 
t he Cont r act i ng Of f i cer  shal l  be not i f i ed.

3. 1. 7   I ndi genous/ Nat i ve Fl or a and Fauna

The Cont r act or  shal l  pl ace emphasi s on t he pr ot ect i on of  habi t at s 
f avor abl e t o t he r epr oduct i on and sur vi val  of  i ndi genous f l or a and f auna.  
The Cont r act or  shal l  use i ndi genous f l or a f or  pl ant i ng/ soddi ng.

3. 1. 8   I nvasi ve Speci es

I nvasi ve Speci es ar e pr ohi bi t ed t o be r ai sed,  pl ant ed,  st or ed or  possessed 
on DoD i nst al l at i ons.  The Cont r act or  shal l  not  br i ng i n any i nvasi ve 
speci es t o DoD i nst al l at i ons.

3. 2   STORMWATER

Obt ai n aut hor i zat i on i n advance f r om t he I nst al l at i on Envi r onment al  Of f i ce 
f or  any r el ease of  cont ami nat ed wat er .

3. 2. 1   Const r uct i on Oper at i ons and Management

Mai nt ai n const r uct i on oper at i ons and management  as r equi r ed by t he 
I nst al l at i on St or m Wat er  Pol l ut i on Pr event i on Pl an,  whi ch addr esses 
pol l ut i on pr event i on f or  st or m wat er  di schar ges f r om const r uct i on 
act i v i t i es.

[ 3. 2. 2   St or mwat er  Pol l ut i on Pr event i on Pl an

I f  appl i cabl e,  submi t  a pr oj ect - speci f i c  St or mwat er  Pol l ut i on Pr event i on 
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Pl an ( SWPPP)  t o t he Cont r act i ng Of f i cer  as a par t  of  t he EPP,  f or  
appr oval ,  pr i or  t o t he commencement  of  wor k.   The SWPPP shal l  meet  t he 
r equi r ement s of  t he Japanese Laws,  l ocal  gover nment  r egul at i ons and t he 
I nst al l at i on SWPPP f or  pol l ut i on pr event i on t o st or m wat er  di schar ges f r om 
const r uct i on s i t es.  The SWPPP al ong wi t h any r equi r ed Not i ce of  I nt ent s,  
Not i ce of  Ter mi nat i on,  and appr opr i at e per mi t  f ees,  shal l  be i ncor por at ed 
i nt o t he EPP.   The Cont r act or  shal l  mai nt ai n an appr oved copy of  t he SWPPP 
at  t he const r uct i on on- si t e of f i ce,  and cont i nual l y updat e as r egul at i ons 
r equi r e,  t o r ef l ect  cur r ent  s i t e condi t i ons.   The Cont r act or  may be 
r equi r ed t o i nst al l ,  i nspect ,  mai nt ai n best  management  pr act i ces ( BMPs) ,  
and submi t  st or m wat er  BMPs i nspect i on r epor t s and st or m wat er  pol l ut i on 
pr event i on pl an i nspect i on r epor t s.
 
The SWPPP must  meet  t he r equi r ement s of  t he JEGS and t he I nst al l at i on' s 
SWPPP.

I ncl ude t he f ol l owi ng:

a.   I dent i f y pot ent i al  sour ces of  pol l ut i on whi ch may be r easonabl y 
expect ed t o af f ect  t he qual i t y of  st or m wat er  di schar ge f r om t he si t e.  

b.   Compl y wi t h t er ms of  t he I nst al l at i on SWPPP f or  st or mwat er  di schar ges 
f r om const r uct i on act i v i t i es.   Pr epar e SWPPP i n accor dance wi t h t he 
JEGS and i nst al l at i on r equi r ement s.  

c.   Sel ect  appl i cabl e BMPs f r om t he JEGS and/ or  t he I nst al l at i on SWPPP.   
Appl i cabl e Best  Management  Pr act i ces i n t he JEGS shal l  be i ncor por at ed 
i nt o t he s i t e- speci f i c  SWPPP and i mpl ement ed.

d.   The SWPPP shal l  al so addr ess er osi on and sedi ment  cont r ol  measur es and 
st or mwat er  management  and cont r ol  i ncl udi ng,  but  not  l i mi t ed t o 
gr ound  cover ,  er odi bl e soi l s,  t empor ar y measur es -  st r uct ur al  
pr act i ces,  t empor ar y and per manent  st abi l i zat i on.

e.   Descr i be and ensur e i mpl ement at i on of  pr act i ces whi ch wi l l  be used t o 
r educe t he pol l ut ant s i n st or m wat er  di schar ge f r om t he si t e.

f .   Ensur e compl i ance wi t h t er ms of  t he Japanese Law and l ocal  gover nment  
gener al  per mi t  f or  st or m wat er  di schar ge.

g.   I ncl ude a compl et ed copy of  t he Regi st r at i on St at ement ,  BMP I nspect i on 
Repor t  Templ at e and Not i ce of  Ter mi nat i on except  f or  t he ef f ect i ve 
dat e.

3. 2. 2. 1   I nspect i on Repor t s

I nser t  " I nspect i on Repor t s"  i nt o t he Envi r onment al  Recor ds Bi nder  i n 
accor dance wi t h t he JEGS and appl i cabl e GOJ or  l ocal  l aws and r egul at i ons.

] 3. 2. 3   Er osi on and Sedi ment  Cont r ol  Measur es

Pr ovi de er osi on and sedi ment  cont r ol  measur es i n accor dance wi t h t he JEGS 
and appl i cabl e GOJ or  l ocal  l aws and r egul at i ons.   Pr eser ve veget at i on t o 
t he maxi mum ext ent  pr act i cabl e.

Er osi on cont r ol  i nspect i on r epor t s may be compi l ed as par t  of  a st or mwat er  
pol l ut i on pr event i on pl an i nspect i on r epor t s.   I nser t  " Er osi on and 
Sedi ment  Cont r ol  I nspect i on Repor t s"  ( E&S)  i nt o t he Envi r onment al  Recor ds 
Bi nder  once ever y seven ( 7)  cal endar  days and wi t hi n 24 hour s of  a st or m 
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event  t hat  pr oduces 12 mm or  mor e of  r ai n.

[ 3. 2. 3. 1   Er osi on Cont r ol

Pr event  er osi on by[  mul chi ng, ] [  Compost  Bl anket s, ] [  Geot ext i l es, ] [  
t empor ar y s l ope dr ai ns, ] [ _____] .   St abi l i ze s l opes by[  chemi cal  
st abi l i zat i on, ] [  soddi ng, ] [  seedi ng, ] [ _____]  or  such combi nat i on of  t hese 
met hods necessar y f or  ef f ect i ve er osi on cont r ol .   Use of  hay bal es i s 
pr ohi bi t ed.

[ Pr ovi de seedi ng i n accor dance wi t h Sect i on 32 92 1932 92 19 SEEDI NG. ]

Any di st ur bed ar ea wi t h exposed soi l  t hat  i s  not  bei ng wor ked on must  be 
seeded or  sodded no l at er  t han t wo weeks f r om t he l ast  di st ur bance 
r egar dl ess of  t he i nst al l at i on of  any ot her  er osi on cont r ol  measur es i n 
pl ace.   Remove any t empor ar y measur es af t er  t he ar ea has been st abi l i zed.   
No " r ed soi l "  shal l  be al l owed t o l eave t he si t e t hr ough r unof f .

]
3. 2. 3. 2   Pr ot ect i on of  Er odi bl e Soi l s

I mmedi at el y f i ni sh t he ear t hwor k br ought  t o a f i nal  gr ade,  as i ndi cat ed or  
speci f i ed.  I mmedi at el y pr ot ect  t he s i de sl opes and back sl opes upon 
compl et i on of  r ough gr adi ng.  Pl an and conduct  ear t hwor k t o mi ni mi ze t he 
dur at i on of  exposur e of  unpr ot ect ed soi l s.

3. 2. 3. 3   Tempor ar y Pr ot ect i on of  Er odi bl e Soi l s

Use t he f ol l owi ng met hods t o pr event  er osi on and cont r ol  sedi ment at i on:

a.    Mechani cal  Ret ar dat i on and Cont r ol  of  Runof f

( 1)  Mechani cal l y r et ar d and cont r ol  t he r at e of  r unof f  f r om t he 
const r uct i on s i t e.  Thi s i ncl udes const r uct i on of  di ver si on 
di t ches,  benches,  ber ms,  and use of  s i l t  f ences and st r aw bal es t o 
r et ar d and di ver t  r unof f  t o pr ot ect ed dr ai nage cour ses.  

b.  Sedi ment  Basi ns

( 1)  Tr ap sedi ment  i n t empor ar y sedi ment  basi ns.  Sel ect  a basi n s i ze t o 
accommodat e t he r unof f  of  a l ocal  10- year  st or m ( " kou no kakur i t su 
nen" ) .  Pump dr y and r emove t he accumul at ed sedi ment ,  af t er  each 
st or m.  Use a paved wei r  or  ver t i cal  over f l ow pi pe f or  over f l ow.  
Remove col l ect ed sedi ment  f r om t he si t e.  I nst i t ut e ef f l uent  
qual i t y moni t or i ng pr ogr ams.

( 2)  I nst al l ,  i nspect ,  and mai nt ai n best  management  pr act i ces ( BMPs)  as 
r equi r ed by t he gener al  per mi t .  Pr epar e BMP I nspect i on Repor t s as 
r equi r ed by t he gener al  per mi t .  I f  r equi r ed by t he per mi t ,  i ncl ude 
t hose i nspect i on r epor t s.

c.    Veget at i on and Mul ch

( 1)  Pr ovi de t empor ar y pr ot ect i on on si des and back sl opes as soon as 
r ough gr adi ng i s compl et ed or  suf f i c i ent  soi l  i s  exposed t o 
r equi r e er osi on pr ot ect i on.  Pr ot ect  s l opes by accel er at ed gr owt h 
of  per manent  veget at i on,  t empor ar y veget at i on,  mul chi ng,  or  
net t i ng.  St abi l i ze s l opes by hydr oseedi ng,  anchor i ng mul ch i n 
pl ace,  cover i ng wi t h anchor ed net t i ng,  soddi ng,  or  such 
combi nat i on of  t hese and ot her  met hods necessar y f or  ef f ect i ve 
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er osi on cont r ol .

( 2)  Seedi ng:  Pr ovi de new seedi ng wher e gr ound i s di st ur bed.  I ncl ude 
t opsoi l  or  nut r i ment  dur i ng t he seedi ng oper at i on necessar y t o 
r eest abl i sh a sui t abl e st and of  gr ass.  The seedi ng oper at i on wi l l  
be as speci f i ed.

[ 3. 2. 3. 4   Sedi ment  Cont r ol  Pr act i ces

I mpl ement  sedi ment  cont r ol  pr act i ces t o di ver t  f l ows f r om exposed soi l s,  
t empor ar i l y  st or e f l ows,  or  ot her wi se l i mi t  r unof f  and t he di schar ge of  
pol l ut ant s f r om exposed ar eas of  t he s i t e.   I mpl ement  sedi ment  cont r ol  
pr act i ces pr i or  t o soi l  di st ur bance and pr i or  t o cr eat i ng ar eas wi t h 
concent r at ed f l ow,  dur i ng t he const r uct i on pr ocess t o mi ni mi ze er osi on and 
sedi ment  l aden r unof f .   Best  Management  Pr act i ces ( BMPs)  may i ncl ude,  but  
not  l i mi t ed t o,  veget at i on cover ,  st r eam bank st abi l i zat i on,  s l ope 
st abi l i zat i on,  s i l t  f ences,  const r uct i on of  t er r aces,  i nt er cept or  
channel s,  sedi ment  t r aps,  i nl et  and out f al l  pr ot ect i on,  di ver si on 
channel s,  and sedi ment at i on basi ns.   [ Locat i on and det ai l s of  i nst al l at i on 
and const r uct i on ar e as i ndi cat ed on t he dr awi ngs. ]  I ncl ude t he f ol l owi ng 
devi ces: [  s i l t  f ence, ] [  t empor ar y di ver si on di kes, ] [  st or m dr ai n i nl et  
pr ot ect i on, ] [ _____, ] [  Locat i on and det ai l s of  i nst al l at i on and 
const r uct i on ar e i ndi cat ed on t he dr awi ngs. ]

] 3. 2. 4   Wor k Ar ea Li mi t s

Mar k t he ar eas t hat  need not  be di st ur bed under  t hi s Cont r act  pr i or  t o 
commenci ng const r uct i on act i v i t i es.   Mar k or  f ence i sol at ed ar eas wi t hi n 
t he gener al  wor k ar ea t hat  ar e not  t o be di st ur bed.   Pr ot ect  monument s and 
mar ker s bef or e const r uct i on oper at i ons commence.   Wher e const r uct i on 
oper at i ons ar e t o be conduct ed dur i ng dar kness,  any mar ker s must  be 
vi s i bl e i n t he dar k.   Per sonnel  must  be knowl edgeabl e of  t he pur pose f or  
mar ki ng and pr ot ect i ng par t i cul ar  obj ect s.

3. 2. 5   Cont r act or  Faci l i t i es and Wor k Ar eas

Pl ace f i el d of f i ces,  st agi ng ar eas,  st ockpi l e st or age,  and t empor ar y 
bui l di ngs i n ar eas desi gnat ed on t he dr awi ngs or  as di r ect ed by t he 
Cont r act i ng Of f i cer .   Move or  r el ocat e t he Cont r act or  f aci l i t i es onl y when 
appr oved by t he Gover nment .   Pr ovi de er osi on and sedi ment  cont r ol s f or  
onsi t e bor r ow and spoi l  ar eas t o pr event  sedi ment  f r om ent er i ng near by 
wat er s.   Cont r ol  t empor ar y excavat i on and embankment s f or  pl ant  or  wor k 
ar eas t o pr ot ect  adj acent  ar eas.

3. 2. 6   Si l t  Scr eens

Si l t  scr eens must  be i nst al l ed pr i or  t o st ar t  of  const r uct i on.  Si l t  
scr eens and/ or  ot her  er osi on cont r ol  devi ces shal l  be i nst al l ed on 
const r uct i on s i t es t hat  ar e i n or  near  wat er .  Si l t  scr eens shal l  consi st  
of  t r enched and st aked f i l t er  f abr i c and t r enched and st aked hay bal es.  
Fi l t er  f abr i c must  be t oed 8 i nches i nt o t he soi l  t o avoi d sedi ment s t hat  
woul d be t r anspor t ed vi a wat er  under  t he scr een.  Hay bal es must  be pl aced 
end t o end on t he downst r eam si de of  t he scr een and be t r enched and st aked 
f i r ml y i nt o t he gr ound.  Chi nki ng i s usual l y r equi r ed t o f i l l  gaps bet ween 
t he bal es.  Si l t  scr eens must  be mai nt ai ned pr oper l y.  Scr eens and ot her  
cont r ol  devi ces must  be i nspect ed once a week and af t er  any r ai nf al l  event  
t ot al i ng 1. 27 cm ( 0. 5 i n. )  or  mor e t o ensur e t hey ar e i n good r epai r  and 
f unct i oni ng pr oper l y.  I n ar eas t hat  exper i ence hi gh f l ow r at es,  ext r a 
pr ecaut i ons wi l l  be necessar y t o st abi l i ze scr eens.  Tr enchi ng of  hay bal e 
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bar r i er s i s r equi r ed t o adequat el y cont r ol  r unof f .  A ser i es of  scr eens may 
have t o be i nst al l ed i n wat er s t hat  ar e especi al l y t ur bi d t o pr oper l y 
f i l t er  out  sedi ment s.  Si l t  scr eens wi l l  r emai n i n pl ace and pr oper l y 
mai nt ai ned unt i l  t he s i t e i s pr oper l y st abi l i zed wi t h sod or  seedi ng.

3. 2. 7   Pr ot ect i on of  Excavat ed Soi l

Dur i ng t he t empor ar y st or i ng of  excavat ed soi l  unt i l  of f  base di sposal  or  
backf i l l ,  t he excavat ed soi l / r ocks shal l  be compl et el y segr egat ed wi t h 
mat er i al s f r om ot her  l ocat i ons,  and cover ed wi t h v i nyl  sheet s t o pr event  
t he soi l  f r om r un- of f  by r ai n,  and l abel  i ndi cat es " Pr oj ect  Name" ,  
" Cont r act  Number " ,  " Cont r act or ' s Name" ,  " POC phone number "  shal l  be post ed 
on t he vi nyl  sheet .

3. 3   SURFACE AND GROUNDWATER

3. 3. 1   Cof f er dams,  Di ver si ons,  and Dewat er i ng 

Const r uct i on oper at i ons f or  dewat er i ng,  r emoval  of  cof f er dams,  t ai l r ace 
excavat i on,  and t unnel  c l osur e must  be const ant l y cont r ol l ed t o mai nt ai n 
compl i ance wi t h exi st i ng GOJ,  Pr ef ect ur al ,  i nst al l at i on wat er  qual i t y 
st andar ds and desi gnat ed uses of  t he sur f ace wat er  body.   Compl y wi t h 
wat er  qual i t y st andar ds and ant i - degr adat i on pr ovi s i ons.   Do not  di schar ge 
excavat i on gr ound wat er  t o t he sani t ar y sewer ,  st or m dr ai ns,  or  t o sur f ace 
wat er s wi t hout  pr i or  speci f i c  aut hor i zat i on i n wr i t i ng f r om t he 
I nst al l at i on Envi r onment al  Of f i ce.   Di schar ge of  hazar dous subst ances wi l l  
not  be per mi t t ed under  any ci r cumst ances.   Use sedi ment  cont r ol  BMPs t o 
pr event  const r uct i on s i t e r unof f  f r om di r ect l y ent er i ng any st or m dr ai n or  
sur f ace wat er s.

Const r uct i on s i t e r unof f  wi l l  be pr event ed f r om ent er i ng any st or m dr ai n 
or  t he r i ver  di r ect l y by t he use of  s i l t  f ence,  st r aw bal es,  or  ot her  
met hod sui t abl e t o t he Envi r onment al  Di v i s i on.  Cont r act or  wi l l  pr ovi de 
er osi on pr ot ect i on of  t he sur r oundi ng soi l s.

Const r uct i on Dewat er i ng shal l  not  be di schar ged t o t he sani t ar y sewer .  I f  
t he const r uct i on dewat er i ng i s not ed or  suspect ed of  bei ng cont ami nat ed,  
i t  may onl y be r el eased t o t he st or m dr ai n syst em i f  t he di schar ge i s 
speci f i cal l y per mi t t ed.   Obt ai n aut hor i zat i on f or  any cont ami nat ed 
gr oundwat er  r el ease i n advance f r om t he I nst al l at i on Envi r onment al  Of f i cer  
and t he GOJ,  Pr ef ect ur al ,  i nst al l at i on,  or  l ocal  aut hor i t y,  as 
appl i cabl e.   Di schar ge of  hazar dous subst ances wi l l  not  be per mi t t ed under  
any ci r cumst ances.

Wat er  pumped f r om t he t r enches shal l  be f i l t er ed usi ng an appr opr i at e 
dewat er i ng devi ces,  such as a wei r  t ank or  ot her  sui t abl e devi ces,  bef or e 
di schar gi ng i nt o any st or m dr ai n/ di t ch.  Fi l t r at i on shal l  be capabl e of  
t r eat i ng t he wat er  t o meet  t he al l owabl e l i mi t  of  t ot al  suspended soi l s 
( TSS)  as l i s t ed i n t he JEGS.  Di schar gi ng and dumpi ng of  wast ewat er s and 
wast e mat er i al s i nt o st or m dr ai ns,  di t ches,  canal s,  and l ocal  bodi es of  
wat er  ar e f or bi dden;  t hi s i ncl udes mop wat er ,  c l eani ng/ st r i ppi ng sol ut i ons 
and sol vent s,  pai nt  r el at ed wast es ( i ncl udi ng wat er - bor ne pai nt s) ,  
pest i c i des ( i nsect i c i de,  her bi c i de,  and/ or  f ungi c i de) ,  her bi c i des,  f i r e 
ext i ngui shi ng agent s,  f uel s,  oi l s ,  hazar dous mat er i al s,  hazar dous 
subst ances,  and hazar dous wast es.

3. 3. 2   Wat er s of  Japan

Do not  ent er ,  di st ur b,  dest r oy,  or  al l ow di schar ge of  cont ami nant s i nt o 
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wat er s of  Japan[ . ] [  except  as aut hor i zed her ei n.   The pr ot ect i on of  wat er s 
of  Japan shown on t he dr awi ngs i n accor dance wi t h par agr aph LI CENSES AND 
PERMI TS i s t he Cont r act or ' s r esponsi bi l i t y .   Aut hor i zat i on t o ent er  
speci f i c  wat er s of  Japan i dent i f i ed does not  r el i eve t he Cont r act or  f r om 
any obl i gat i on t o pr ot ect  ot her  wat er s of  Japan wi t hi n,  adj acent  t o,  or  i n 
t he v i c i ni t y of  t he const r uct i on s i t e and associ at ed boundar i es. ]

3. 3. 3   Wet l ands

Al l  wet l ands on t he i nst al l at i on ( cur r ent l y onl y Har i oshi ma Or dnance ar ea)  
must  be i dent i f i ed on t he pr oj ect  dr awi ngs.  I f  wet l ands on t he pr oj ect  
s i t e must  be di st ur bed,  coor di nat e wi t h t he CFAS Envi r onment al  Of f i ce 
bef or e st ar t  of  pr oj ect .  The Cont r act or  i s r equi r ed t o be cogni zant  of  
t hei r  r esponsi bi l i t y  t o pr ot ect  wet l ands r egar dl ess of  whet her  t hey ar e 
i dent i f i ed on dr awi ngs or  i n t he event  s i t e condi t i ons have changed si nce 
desi gn ( JEGS) .

3. 3. 4   Tur bi di t y

I n some cases wher e sever e er osi on r esul t s i n wat er s becomi ng t ur bi d 
despi t e cont r ol  measur es,  r egul ar  t ur bi di t y moni t or i ng and document at i on 
shal l  be necessar y.  Any such document at i on shal l  be f or war ded t o USAG- O 
Envi r onment al  Di v i s i on f or  r evi ew vi a t he Cont r act i ng Of f i cer .

3. 3. 5   Wat er  Pr ot ect i on

Cont r act or  shal l  pr event  oi l y wast es or  ot her  hazar dous subst ances f r om 
ent er i ng t he gr ound,  dr ai nage ar eas,  or  l ocal  bodi es of  wat er .

3. 3. 6   Sewage

Cont r act or  i s not  aut hor i zed sewage hol di ng t anks on base and must  pr ocur e 
a por t a- pot t y ser vi ce Cont r act .  The por t a- pot t y Cont r act  must  i ncl ude t he 
cor r ect  r emoval  of  sewage and mai nt enance of  t he f aci l i t i es.

3. 3. 7   Wast ewat er

I f  t he pr oj ect  gener at es wast ewat er  f r om r i nsi ng t anks,  dewat er i ng s i t es,  
et c. ,  cont act  t he Cont r act i ng Of f i cer  on pr oper  di sposal .

3. 3. 7. 1   Wast ewat er  Gener at ed by concr et e/ asphal t  cut t i ng

Di spose wast ewat er  gener at ed f r om t he concr et e/ asphal t  cut t i ng event  as 
i ndust r i al  wast e.  I f  wast ewat er  gener at ed f r om concr et e/ asphal t  cut t i ng 
act i v i t i es wi l l  be di schar ged t o t he st or m/ sewer  syst em,  t hen t he
di schar ge must  sat i sf y t he f ol l owi ng condi t i ons i n accor dance wi t h 
COMFLEACTI NST 5090. 13_Di r ect  Di schar ge St andar d_Revi sed_03022020.

1) pH must  be bet ween 6. 0 -  9. 0
2) TSS must  be bel ow 45
3) The concent r at i on of  Hexaval ent  Chr omi um must  be bel ow 0. 5 mg/ L 

Not i f y UEM and PRY4 bef or e di schar gi ng t he wast ewat er  i nt o sewer  l i ne.
UEM:  DSN:  243- 5232 and 243- 5701
PRY4: DSN:  243- 9578 
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3. 4   PROTECTI ON OF CULTURAL RESOURCES

3. 4. 1   Ar chaeol ogi cal  Resour ces

[ Exi st i ng ar chaeol ogi cal  r esour ces wi t hi n t he wor k ar ea ar e shown on t he 
dr awi ngs.   Pr ot ect  t hese r esour ces and be r esponsi bl e f or  t hei r  
pr eser vat i on dur i ng t he l i f e of  t he Cont r act .   ] I f ,  dur i ng excavat i on or  
ot her  const r uct i on act i v i t i es,  any pr evi ousl y uni dent i f i ed or  
unant i c i pat ed hi st or i cal ,  ar chaeol ogi cal ,  and cul t ur al  r esour ces ar e 
di scover ed or  f ound,  act i v i t i es t hat  may damage or  al t er  such r esour ces 
wi l l  be suspended.   Resour ces cover ed by t hi s par agr aph i ncl ude,  but  ar e 
not  l i mi t ed t o:  any human skel et al  r emai ns or  bur i al s;  ar t i f act s;  shel l ,  
mi dden,  bone,  char coal ,  or  ot her  deposi t s;  r ock or  cor al  al i gnment s,  
pavi ngs,  wal l ,  or  ot her  const r uct ed f eat ur es;  and any i ndi cat i on of  
agr i cul t ur al  or  ot her  human act i v i t i es.   Upon such di scover y or  f i nd,  
i mmedi at el y not i f y t he I nst al l at i on Cul t ur al  Resour ces Manager  v i a t he 
Cont r act i ng Of f i cer  so t hat  t he appr opr i at e aut hor i t i es may be not i f i ed 
and a det er mi nat i on made as t o t hei r  s i gni f i cance and what ,  i f  any,  
speci al  di sposi t i on of  t he f i nds shoul d be made.   Cease al l  act i v i t i es 
t hat  may r esul t  i n i mpact  t o or  t he dest r uct i on of  t hese r esour ces.   
Secur e t he ar ea and pr event  empl oyees or  ot her  per sons f r om t r espassi ng 
on,  r emovi ng,  or  ot her wi se di st ur bi ng such r esour ces.   The Gover nment  
r et ai ns owner shi p and cont r ol  over  ar chaeol ogi cal  r esour ces.

3. 4. 1. 1   Rest r i ct i ons

Pr oj ect  wor k may be r est r i ct ed t o be per f or med onl y dur i ng cer t ai n per i ods 
or  t i mes as speci f i ed.

3. 4. 1. 2   Pr ot ect i on Measur es

The Cont r act or  shal l  i mpl ement  and adher e t o al l  pr ot ect i on measur es 
speci f i ed t o ensur e pr ot ect i on of  ar chaeol ogi cal l y sensi t i ve ar eas and t o 
avoi d i mpact  t o known pr oper t i es and ar t i f act s as i dent i f i ed

3. 4. 1. 3   Tr ai ni ng and Awar eness -  Si t e Wal k

When speci f i ed,  t he Cont r act or  shal l  ar r ange t o have si t e per sonnel  
r ecei ve appr opr i at e awar eness t r ai ni ng t o be pr ovi ded by or  under  t he 
gui dance of  t he Envi r onment al  Of f i ce.  I n addi t i on,  a s i t e wal k may al so be 
r equest ed i n or der  t o ensur e t hat  t he Cont r act or  under st ands and i s 
pr epar ed t o i mpl ement  r equi r ed pr ot ect i on measur es.

[ 3. 4. 2   Hi st or i cal  Resour ces

Exi st i ng hi st or i cal  r esour ces wi t hi n t he wor k ar ea ar e shown on t he 
dr awi ngs.   Pr ot ect  t hese r esour ces and be r esponsi bl e f or  t hei r  
pr eser vat i on dur i ng t he l i f e of  t he Cont r act . ]

3. 4. 3   Hi st or i cal  and Ar chaeol ogi cal  Resour ces 

I f  t he i t ems need t o be t empor ar i l y  r emoved,  r ecei ve appr oval  f r om t he 
Cont r act i ng Of f i cer  and PWD Envi r onment al  Cul t ur al  Resour ces Manager  ( CRM)  
t hen car ef ul l y pr ot ect  t hem f r om di st ur bance,  i ncl udi ng weat her  
condi t i ons,  unf or eseen t r af f i c ,  and pi l f er i ng.   The CRM PWD Envi r onment al  
Cul t ur al  Resour ces Manager  t hr ough t he Cont r act i ng Of f i cer  wi l l  pr ovi de 
f ur t her  di r ect i on/ gui dance on how t o pr ot ect  t he i t ems.  The Gover nment  
r et ai ns owner shi p and cont r ol  over  hi st or i cal  and ar chaeol ogi cal  r esour ces.
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3. 5   AI R RESOURCES

Equi pment  oper at i on,  act i v i t i es,  or  pr ocesses wi l l  be i n accor dance wi t h 
t he JEGS and al l  appl i cabl e Feder al ,  GOJ nat i onal  or  pr ef ect ur al  ai r  
emi ssi on and per f or mance l aws and r egul at i ons.

3. 5. 1   Oi l  or  Dual - f uel  Boi l er s and Fur naces

Pr ovi de pr oduct  dat a and det ai l s f or  new,  r epl acement ,  or  r el ocat ed f uel  
f i r ed boi l er s,  heat er s,  or  f ur naces t o t he I nst al l at i on Envi r onment al  
Of f i ce ( Ai r  Pr ogr am Manager )  t hr ough t he Cont r act i ng Of f i cer .   Dat a t o be 
r epor t ed i ncl ude:  equi pment  pur pose ( wat er  heat er ,  bui l di ng heat ,  
pr ocess) ,  manuf act ur er ,  model  number ,  ser i al  number ,  f uel  t ype ( oi l  t ype,  
gas t ype)  s i ze ( MMBTU heat  i nput ) .   Pr oduct  dat a shal l  be pr ovi ded pr i or  
t o equi pment  i nst al l at i on.

3. 5. 2   Bur ni ng 

[ Bur ni ng i s pr ohi bi t ed on t he Gover nment  pr emi ses. ]  [ Bur ni ng i s al l owed on 
Gover nment  pr emi ses[ ;  conf i ne f i r es t o a c l osed vessel  t hat  i s  guar ded and 
under  const ant  sur vei l l ance unt i l  cont ent s have bur ned out  or  have been 
ext i ngui shed] . [   Bur ni ng must  compl et el y r educe t he mat er i al s t o ashes. ] ]

3. 5. 3   Cl ass I  and I I  ODS Pr ohi bi t i on

The Cont r act or  shal l  be r esponsi bl e t o t ur n i n al l  of  r ecycl abl e Cl ass I  
and I I  ODS ( R22)  t o DLA Yokosuka.   The Cont r act or  shal l  f ol l ow Feb 2017 
Tur n- i n Pr ocedur es pr epar ed by DLA,  and coor di nat e wi t h Tor i i  
Envi r onment al  Di v i s i on pr i or  t o r ecover i ng ODS.   The Cont r act or  shal l  
conduct  necessar y sampl i ng,  mar ki ng,  l abel i ng,  and at t ach ot her  r equi r ed 
i nf or mat i on.  For  r epl acement  of  ai r  condi t i oni ng syst ems/ uni t s or  i n new 
const r uct i on,  t he Cont r act or  shal l  pr ovi de quant i t y of  r ef r i ger ant  
r ecover ed f r om t he exi st i ng equi pment  as wel l  as t he quant i t y of  
r ef r i ger ant  char ged i n new equi pment  t o t he Cont r act i ng Of f i cer .  Under  no 
ci r cumst ances shal l  t he Cont r act or  desi gn or  use ODS pr oduct s f or  new 
syst ems t o be i nst al l ed on t he i nst al l at i on.

Cl ass I  and I I  ODS ar e Gover nment  pr oper t y and must  be r et ur ned t o t he 
Gover nment  f or  appr opr i at e management .   Coor di nat e wi t h t he I nst al l at i on 
Envi r onment al  Of f i ce t o det er mi ne t he r equi r ed r ecover y cyl i nder s and t he 
appr opr i at e l ocat i on f or  t ur n i n of  al l  r ecl ai med r ef r i ger ant . Cl ass I  and 
I I  ODS as def i ned and i dent i f i ed her ei n shal l  not  be used i n t he 
per f or mance of  t hi s Cont r act .   

The Cont r act or  shal l  coor di nat e wi t h t he [ Ref r i ger ant ,  AC and Heat i ng 
Shop,  ( DSN 652- 4302) ] [ ]  on t he quant i t y of  ODS r ecover ed f r om syst em f or  
t he pur pose of  r ecycl e,  r euse or  di l ut i on.  I n t he event  t he ODS can be 
r ecycl ed,  r eused or  di l ut ed,  t he ent i r e quant i t y wi l l  be t ur ned over  t o 
t he [ Ref r i ger ant ,  AC and Heat i ng shop] [ ] .  

I n cases wher e t he ODS i s suf f i c i ent l y cont ami nat ed and cannot  be 
r ecycl ed,  r eused and/ or  di l ut ed,  t he Cont r act or  shal l  di spose of  t he ODS 
accor di ng t o t he JEGS and l ocal  r egul at i ons.  

I n t he event  of  a r el ease of  ODS,  base per sonnel  and/ or  Cont r act or  shal l  
i nf or m [ Fi r e and Emer gency' s Ser vi ce Br anch and Envi r onment al  Di v i s i on] [ ] .
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3. 5. 3. 1   Recycl i ng Requi r ement s

Recycl e used r ef r i ger ant s and ozone depl et i ng subst ances gener at ed dur i ng 
t he per f or mance of  t hi s Cont r act  t o t he maxi mum ext ent  pr act i cabl e t o 
mi ni mi ze used r ef r i ger ant  and ozone depl et i ng subst ance di sposal  as 
r egul at ed wast e i n accor dance wi t h t he JEGS and l ocal  l aws and 
r egul at i ons.  Test ,  col l ect ,  t r ansf er ,  r ecycl e,  and/ or  ar r ange f or  shi ppi ng 
and pr oper  di sposal  of  used r ef r i ger ant s and ozone depl et i ng subst ances 
gener at ed dur i ng t he per f or mance of  wor k under  t hi s Cont r act .  The 
Cont r act or  i s r esponsi bl e f or  al l  associ at ed cost s.  Any and al l  Cl ass I  
ODS and R- 22 r ecover ed by t he Cont r act or  as par t  of  t hi s Cont r act  shal l  be 
packaged and t ur ned i n t o t he Gover nment  f or  r ecycl i ng upon t he compl et i on 
of  t he wor k cover ed by t hi s Cont r act .  Tur n- i n of  ODS shal l  be per f or med i n 
accor dance wi t h " Depar t ment  of  Def ense Ozone Depl et i ng Subst ances Tur n- I n 
Pr ocedur es" .  The Cont r act or  shal l  ar r ange f or  r ecycl i ng of  used 
r ef r i ger ant s not  t ur ned i n t o t he gover nment ,  at  a l i censed r ef r i ger ant  
r ecycl er  appr oved by t he Cont r act i ng Of f i cer .

3. 5. 3. 2   ODS St or age

The Cont r act or  i s pr ohi bi t ed f r om st or i ng or  accumul at i ng 
cyl i nder s/ cont ai ner s of  ODS,  r ef r i ger ant  or  f i r e suppr essi on chemi cal s on 
al l  i nst al l at i ons.  The Cont r act or  shal l  st or e or  accumul at e t he ODS 
cyl i nder s/ cont ai ner s on Cont r act or ' s pr emi ses.

3. 5. 4   Acci dent al  Vent i ng of  Ref r i ger ant

Acci dent al  vent i ng of  a r ef r i ger ant  i s a r el ease and must  be r epor t ed 
i mmedi at el y t o t he Cont r act i ng Of f i cer .  Compl y wi t h t he JEGS.

3. 5. 5   Hal on Fi r e Ext i ngui shi ng Equi pment

Remove f i r e ext i ngui shi ng equi pment  wi t hout  r el easi ng Hal ons t o t he 
at mospher e.  

3. 5. 6   Tr ai ni ng/ Cer t i f i cat i on Requi r ement s

Heat i ng and ai r  condi t i oni ng t echni c i ans must  be t r ai ned t o meet  
r equi r ement s i n t he JEGS.  Mai nt ai n copi es of  cer t i f i cat i ons at  t he 
empl oyees'  pl aces of  busi ness;  t echni c i ans must  car r y cer t i f i cat i on wal l et  
car ds,  as pr ovi ded by GOJ nat i onal  or  pr ef ect ur al  l aws and r egul at i ons.

3. 5. 7   Dust  Cont r ol

Keep dust  down at  al l  t i mes,  i ncl udi ng dur i ng nonwor ki ng per i ods. [   
Spr i nkl e or  t r eat ,  wi t h dust  suppr essant s,  t he soi l  at  t he s i t e,  haul  
r oads,  and ot her  ar eas di st ur bed by oper at i ons. ]   Dr y power  br oomi ng wi l l  
not  be per mi t t ed.   I nst ead,  use vacuumi ng,  wet  moppi ng,  wet  sweepi ng,  or  
wet  power  br oomi ng.   Ai r  bl owi ng wi l l  be per mi t t ed onl y f or  c l eani ng 
nonpar t i cul at e debr i s such as st eel  r ei nf or ci ng bar s.   Onl y wet  cut t i ng 
wi l l  be per mi t t ed f or  cut t i ng concr et e bl ocks,  concr et e,  and bi t umi nous 
concr et e.   Do not  unnecessar i l y  shake bags of  cement ,  concr et e mor t ar ,  or  
pl ast er .   Do not  di schar ge any const r uct i on wast e wat er  or  sur f ace 
cl eani ng wat er  i nt o t he st or m dr ai n or  on- base sewer  l i ne di r ect l y wi t hout  
aut hor i zat i on of  NAVFAC Ut i l i t i es Ser vi ces ( US)  Br anch and NAVFAC PWD 
Envi r onment al  Of f i ce v i a t he Cont r act i ng Of f i cer .   Keep sedi ment  l eaves,  
and const r uct i on debr i s away f r om st or m dr ai ns ( use bar r i er s) .
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3. 5. 7. 1   Par t i cul at es

Dust  par t i c l es,  aer osol s and gaseous by- pr oduct s f r om const r uct i on 
act i v i t i es,  and pr ocessi ng and pr epar at i on of  mat er i al s ( such as f r om 
asphal t i c  bat ch pl ant s)  must  be cont r ol l ed at  al l  t i mes,  i ncl udi ng 
weekends,  hol i days,  and hour s when wor k i s not  i n pr ogr ess.   Mai nt ai n 
excavat i ons,  st ockpi l es,  haul  r oads,  per manent  and t empor ar y access r oads,  
pl ant  s i t es,  spoi l  ar eas,  bor r ow ar eas,  and ot her  wor k ar eas wi t hi n or  
out si de t he pr oj ect  boundar i es f r ee f r om par t i cul at es t hat  woul d exceed 
t he JEGS and appl i cabl e US Feder al ,  GOJ nat i onal  or  pr ef ect ur al   ai r  
pol l ut i on st andar ds or  t hat  woul d cause a hazar d or  a nui sance.   
Spr i nkl i ng,  chemi cal  t r eat ment  of  an appr oved t ype,  baghouse,  scr ubber s,  
el ect r ost at i c pr eci pi t at or s,  or  ot her  met hods wi l l  be per mi t t ed t o cont r ol  
par t i cul at es i n t he wor k ar ea.   Spr i nkl i ng,  t o be ef f i c i ent ,  must  be 
r epeat ed t o keep t he di st ur bed ar ea damp.   Pr ovi de suf f i c i ent ,  compet ent  
equi pment  avai l abl e t o accompl i sh t hese t asks.   Per f or m par t i cul at e 
cont r ol  as t he wor k pr oceeds and whenever  a par t i cul at e nui sance or  hazar d 
occur s.   Compl y wi t h t he JEGS,  GOJ nat i onal  or  pr ef ect ur al  l aws and 
r egul at i ons,  and i nst al l at i on r equi r ement s.

3. 5. 7. 2   Abr asi ve Bl ast i ng

Bl ast i ng oper at i ons cannot  be per f or med wi t hout  pr i or  appr oval  of  t he 
I nst al l at i on Ai r  Pr ogr am Manager .   The use of  s i l i ca sand i s pr ohi bi t ed i n 
sandbl ast i ng.

Pr ovi de t ar paul i n dr op cl ot hs and wi ndscr eens t o encl ose abr asi ve bl ast i ng 
oper at i ons t o conf i ne and col l ect  dust ,  abr asi ve agent ,  pai nt  chi ps,  and 
ot her  debr i s. [   Per f or m wor k i nvol v i ng r emoval  of  hazar dous mat er i al  i n 
accor dance wi t h t he JEGS,  GOJ nat i onal  or  pr ef ect ur al  l aws and 
r egul at i ons,  and i nst al l at i on r equi r ement s. ]

3. 5. 7. 2. 1   Di sposal  Requi r ement s

Submi t  anal yt i cal  r esul t s of  t he debr i s gener at ed f r om abr asi ve bl ast i ng 
oper at i ons per  par agr aph ent i t l ed Labor at or y Anal ysi s of  t hi s sect i on.
Hazar dous wast e gener at ed f r om bl ast i ng oper at i ons wi l l  be managed i n 
accor dance wi t h par agr aph ent i t l ed " HAZARDOUS WASTE AND DEBRI S MANAGEMENT"  
of  t hi s sect i on and wi t h t he appr oved HWMP.  Di sposal  of  non- hazar dous 
abr asi ve bl ast i ng debr i s wi l l  be i n accor dance wi t h par agr aph ent i t l ed 
" CONTROL AND MANAGEMENT OF SOLI D WASTES" .

3. 5. 8   Odor s

Cont r ol  odor s f r om const r uct i on act i v i t i es.   The odor s must  be i n 
compl i ance wi t h appl i cabl e GOJ nat i onal  or  pr ef ect ur al  l aws and 
r egul at i ons and may not  const i t ut e a heal t h hazar d.

3. 6   WATER RESOURCES

Keep const r uct i on act i v i t i es under  sur vei l l ance,  management ,  and cont r ol ,  
and moni t or  al l  wat er  ar eas af f ect ed by const r uct i on act i v i t i es i n or der  
t o pr event  pol l ut i on of  sur f ace and gr ound wat er s.   Toxi c or  hazar dous 
chemi cal s shal l  not  be appl i ed t o soi l  or  veget at i on when such appl i cat i on 
may cause cont ami nat i on.   Pr event  oi l y wast es or  ot her  hazar dous 
subst ances f r om ent er i ng t he gr ound,  dr ai nage ar eas,  or  l ocal  bodi es of  
wat er .
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3. 6. 1   Lead- Fr ee Dr i nki ng Wat er  Pi pe,  Sol der s,  Fl ux and Fi t t i ngs

The maxi mum al l owabl e l ead cont ent  f or  pi pes,  f i t t i ngs,  and f i xt ur es 
i nt ended t o convey or  di spense wat er  f or  human consumpt i on and cooki ng 
shal l  be a wei ght ed aver age of  0. 25 per cent  wi t h r espect  t o t he wet t ed 
sur f aces of  pi pes and pi pe f i t t i ngs,  pl umbi ng f i t t i ngs,  and f i xt ur es i n 
accor dance wi t h NSF 61.   

3. 7   WASTE MI NI MI ZATI ON

Mi ni mi ze t he use of  hazar dous mat er i al s and t he gener at i on of  wast e.   
I ncl ude pr ocedur es f or  pol l ut i on pr event i on/  hazar dous wast e mi ni mi zat i on 
i n t he Hazar dous Wast e Management  Sect i on of  t he EPP.   Obt ai n a copy of  
t he i nst al l at i on' s Pol l ut i on Pr event i on/ Hazar dous Wast e Mi ni mi zat i on Pl an 
f or  r ef er ence mat er i al  when pr epar i ng t hi s par t  of  t he EPP.   I f  no wr i t t en 
pl an exi st s,  obt ai n i nf or mat i on by cont act i ng t he Cont r act i ng Of f i cer .   
Descr i be t he ant i c i pat ed t ypes of  t he hazar dous mat er i al s t o be used i n 
t he const r uct i on when r equest i ng i nf or mat i on.

3. 7. 1   Sal vage,  Reuse and Recycl e

I dent i f y ant i c i pat ed mat er i al s and wast e f or  sal vage,  r euse,  and 
r ecycl i ng.   Descr i be act i ons t o pr omot e mat er i al  r euse,  r esal e or  
r ecycl i ng.   The f ol l owi ng i t ems shal l  be r ecycl ed:  scr ap met al ,  St yr of oam,  
car dboar d,  gl ass,  scr ap wood,  wood pal l et s,  concr et e,  and asphal t .  Ot her  
wast e mi ni mi zat i on st r at egi es i ncl ude compost i ng or  mul chi ng gr een wast es.  
To t he ext ent  pr act i cabl e,  al l  scr ap met al  must  be sent  [ f or  r euse or  
r ecycl i ng] [ t o t he I nst al l at i on' s Recycl i ng Yar d] [ ]  and wi l l  not  be 
di sposed of  i n a l andf i l l .

I ncl ude t he name,  physi cal  addr ess,  and t el ephone number  of  t he haul er ,  i f  
t r anspor t ed by a f r anchi sed sol i d wast e haul er .   I ncl ude t he dest i nat i on 
and,  unl ess exempt ed,  pr ovi de a copy of  t he GOJ,  Pr ef ect ur al ,  i nst al l at i on 
or  l ocal  per mi t  ( cover )  or  l i cense f or  r ecycl i ng.

Al l  sol i d wast es and mat er i al s t hat  have been separ at ed f or  t he pur pose of  
r ecycl i ng shal l  be st or ed i n such a manner  t hat  t hey do not  const i t ut e a 
f i r e,  heal t h or  saf et y hazar d,  or  pr ovi de f ood or  har bor age f or  vect or s,  
and shal l  be cont ai ned or  bundl ed so as t o not  r esul t  i n spi l l age.  
Cont ai ner s must  be:  l eak pr oof ,  wat er  pr oof ,  and ver mi n pr oof  i ncl udi ng 
si des,  seams,  t ops and bot t oms,  dur abl e enough t o wi t hst and ant i c i pat ed 
usage,  and st or ed on a f i r m,  l evel ,  wel l - dr ai ned sur f ace) .

The Cont r act or  shal l  compl et e and submi t  COMFLEACTY 5090. 8A ( at t achment  4 
at  t he end of  t hi s speci f i cai on sect i on) ,  and CFAY PWD Env Jun 2022 
( at t achment  5,  at  t he end of  t hi s speci f i cat i on sect i on)  each t i me 
mat er i al  i s  r ecycl ed and t ur ned i nt o t he i nst al l at i on r ecycl i ng cent er  or  
each t i me sol i d wast e i s di sposed of  of f  post ,  r espect i vel y.   

3. 7. 1. 1   Pr ohi bi t i ons f or  Hazar dous Wast e ( CFAS Requi r ement )

The Cont r act or  shal l  mi ni mi ze t he amount  of  hazar dous mat er i al s br ought  
ont o t he pr oj ect  wor k s i t e and onl y br i ng ont o Gover nment  pr oper t y HM 
di r ect l y associ at ed and necessar y t o per f or m wor k assi gned.  The Cont r act or  
shal l  al so mi ni mi ze t he amount  of  hazar dous wast e gener at ed t hr ough t he 
use of  ef f ect i ve const r uct i on management  pr act i ces.  The Cont r act or  i s 
f ul l y  r esponsi bl e t o pr oper l y handl e,  segr egat e and cont ai ner i ze al l  HW as 
r equi r ed by t he CFAS Hazar dous Wast e Management  Pl an ( HWMP)  and gui dance 
pr ovi ded by t he Envi r onment al  Of f i ce HW per sonnel .  Fai l ur e by t he 
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Cont r act or  t o pr oper l y manage HW as descr i bed above and t hat  r esul t s i n 
i ncr eased cost s t o t he Gover nment  shal l  be bi l l ed back t o t he Cont r act or .

3. 7. 1. 2   Pr ohi bi t i ons f or  Nonhazar dous Wast e ( CFAS Requi r ement )

No hazar dous mat er i al  shal l  be br ought  ont o t he gover nment  pr oper t y t hat  
ar e not  di r ect l y r el at ed t o r equi r ement s f or  t he per f or mance of  t hi s 
Cont r act .  The gover nment  i s not  r esponsi bl e f or  t he di sposal s of  
Cont r act or ' s wast es/ mat er i al s br ought  on t he j ob s i t e whi ch ar e not  
r equi r ed i n t he per f or mance of  t hi s Cont r act .  The i nt ent  of  t hi s pr ovi s i on 
i s t o onl y di spose of  hazar dous wast es t hat  i s def i ned i n t hi s sect i on,  i s  
gener at ed as par t  of  t hi s Cont r act ,  and exi st  wi t hi n t he boundar y of  t he 
Cont r act  l i mi t s and has not  been br ought  i n f r om of f s i t e by t he Cont r act or .

[ 3. 7. 1. 3   Qual i f i ed Recycl i ng Pr ogr am ( QRP)  at  U. S.  Mar i ne Cor ps Ai r  
St at i on ( MCAS) ,  I wakuni

NOTE:  These par agr aphs onl y appl y t o pr oj ect s l ocat ed at  U. S.  Mar i ne Cor ps 
Ai r  St at i on ( MCAS) ,  I wakuni .  I wakuni  Mar i ne Cor ps Ai r  St at i on Or der  
( MCASO)  5090. 2 “ Envi r onment al  Compl i ance and Pr ot ect i on St andar d Oper at i ng 
Pr ocedur es ( ECPSOP) ” ,  Chapt er  17 “ Sol i d Wast e Management  and Resour ce 
Recover y”  appl i es t o exi st i ng mat er i al s and equi pment  t o be r emoved but  t o 
r emai n t he pr oper t y of  t he Gover nment .  Al l  scr ap met al s gener at ed f r om t he 
pr oj ect  shal l  be sal vaged and r emai n t he pr oper t y of  t he Gover nment .  The 
sal vaged pr oper t y shal l  be segr egat ed,  c l eaned,  i t emi zed,  del i ver ed f r om 
t he pr oj ect  s i t e t o t he f ol l owi ng st or age ar ea,  and of f - l oaded,  under  t he 
di r ect i on of  t he Cont r act i ng Of f i cer .

SALVAGED PROPERTY             STORAGE AREA
Scr ap Met al                    Bl dg. 7725

Al l  " met al  i t ems"  t o be r emoved shal l  be vest ed i n t he Gover nment  Pr oper t y 
and del i ver ed t o Bl dg. 7725 ( Faci l i t i es Recycl e Cent er )  i n accor dance wi t h 
t he f ol l owi ng r egul at i ons:

a.  Met al  i t ems t hat  ar e t o be " t ur ned- i n"  shal l  be pr ecut  t o 3 met er s ( 10 
f eet )  i n l engt h or  l ess.  St eel  decki ng,  st eel  pl at es,  deck gr at i ng or  
pl at e met al  wi l l  be accept ed i n any si ze.

b.  Segr egat e copper ,  br ass and ot her  met al  i t ems f r om st eel  i t ems as much 
as possi bl e.

c.  Bef or e del i ver y,  met al  i t ems shal l  be f r ee of  al l  l aggi ng,  c l amps,  
st r aps,  f i t t i ngs or  any ot her  t ype of  encumbr ances,  and met al  i t ems bei ng 
used f or  f uel  and oi l  handl i ng syst em shal l  be compl et el y pur ged.

d.  Fol l ow t he di r ect i ons of  t he Cont r act i ng Of f i cer  when of f - l oadi ng and 
posi t i oni ng of  " sal vage met al  i t ems"  i n t hi s Recycl e Cent er .

e.  Make an appoi nt ment  pr i or  t o t ur n- i ns on Monday,  Tuesday,  Wednesday,  
and Fr i day bet ween t he hour s of  0800- 1500,  and on Thur sday bet ween t he 
hour s of  0900- 1500.

f .  Pr ovi de document  descr i bi ng i t em descr i pt i on,  quant i t y,  pr oj ect  number  
and dat e del i ver ed t o r ecycl e cent er .

] 3. 7. 2   Rubbi sh and Debr i s Di sposal  and Repor t i ng

Remove r ubbi sh and debr i s f r om Gover nment  pr oper t y and di spose i n 
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accor dance wi t h Japanese l aw.  The Cont r act or  shal l  pr ovi de t o t he DPW 
pr oj ect  manager  t he wei ght  of  const r uct i on and demol i t i on debr i s i n met r i c 
t ons wi t hi n 30 days or  sooner  of  each di sposal  and det ai l  how i t  has been 
di sposed of  t o i ncl ude l andf i l l ,  r ecycl e,  r euse,  compost ed,  or  mul ched.  
These met r i cs ar e r equi r ed by Depar t ment  of  t he Ar my 27 Feb 2006 
Memor andum f or  Commander ,  U. S.  Ar my Gar r i son Japan.

Segr egat i on measur es shal l  be empl oyed so t hat  no hazar dous or  t oxi c wast e 
i s co- mi ngl ed wi t h sol i d wast e.  The Cont r act or  shal l  t r anspor t  sol i d wast e 
of f  Gover nment  pr oper t y and di spose of  i t  i n compl i ance wi t h appl i cabl e 
l aws and r egul at i ons of  U. S.  Gover nment  and GOJ,  however  denomi nat ed,  
i ncl udi ng t hose appl i cabl e pol i t i cal  subdi v i s i ons,  depar t ment s,  and ot her  
ent i t i es f or  sol i d wast e di sposal .  Vehi c l es used i n t r anspor t i ng r ef use 
shal l  be cover ed and encl osed t o pr event  spi l l age.  The Cont r act or  shal l  be 
r esponsi bl e f or  al l  expense and cl eanup of  any spi l l s  on-  or  of f - base.

3. 7. 3   Nonhazar dous Sol i d Wast e Di ver si on Repor t

Mai nt ai n an i nvent or y of  nonhazar dous sol i d wast e di ver si on and di sposal  
of  const r uct i on and demol i t i on debr i s.   Submi t  a r epor t  t o t he 
I nst al l at i on Envi r onment al  Of f i ce [ _____ t hr ough]  t he Cont r act i ng Of f i cer  
on t he f i r st  wor ki ng day af t er  each f i scal  year  quar t er ,  st ar t i ng t he 
f i r st  quar t er  t hat  nonhazar dous sol i d wast e has been gener at ed.   I ncl ude 
t he f ol l owi ng i n t he r epor t :

Const r uct i on and Demol i t i on ( C&D)  Debr i s 
Di sposed

( _____)  ki l ogr ams or  met r i c t ons as 
appr opr i at e

C&D Debr i s Recycl ed ( _____)  ki l ogr ams or  met r i c t ons as 
appr opr i at e

Tot al  C&D Debr i s Gener at ed ( _____)  ki l ogr ams or  met r i c t ons as 
appr opr i at e

Wast e Sent  t o Wast e- To- Ener gy I nci ner at i on 
Pl ant  ( Thi s amount  shoul d not  be i ncl uded 
i n t he r ecycl ed amount )

( _____)  ki l ogr ams or  met r i c t ons as 
appr opr i at e

3. 8   WASTE MANAGEMENT AND DI SPOSAL

3. 8. 1   Wast e Det er mi nat i on Document at i on

I ncor por at e t he Wast e Det er mi nat i on Document at i on f or  Cont r act or - der i ved 
wast es t o be gener at ed i nt o t he Envi r onment al  Recor ds Bi nder .   Al l  
pot ent i al l y  hazar dous sol i d wast e st r eams t hat  ar e not  subj ect  t o a 
speci f i c  excl usi on or  exempt i on f r om t he hazar dous wast e r egul at i ons ( e. g.  
scr ap met al ,  domest i c sewage)  or  subj ect  t o speci al  r ul es,  ( l ead- aci d 
bat t er i es and pr eci ous met al s)  must  be char act er i zed i n accor dance wi t h 
t he r equi r ement s of  t he JEGS and al l  appl i cabl e Feder al ,  GOJ nat i onal  or  
pr ef ect ur al  l aws and r egul at i ons.   Base wast e det er mi nat i on on user  
knowl edge of  t he pr ocesses and mat er i al s used,  and anal yt i cal  dat a when 
necessar y.   Consul t  wi t h t he I nst al l at i on envi r onment al  st af f  f or  gui dance 
on speci f i c  r equi r ement s.   At t ach suppor t  document at i on t o t he Wast e 
Det er mi nat i on Document at i on.   As a mi ni mum,  pr ovi de Wast e Det er mi nat i on 
Document at i on f or  t he f ol l owi ng wast e ( t hi s l i s t i ng i s not  i ncl usi ve) :  
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oi l -  and l at ex - based pai nt i ng and caul k i ng pr oduct s,  sol vent s,  adhesi ves,  
aer osol s,  pet r ol eum pr oduct s,  and cont ai ner s of  t he or i gi nal  mat er i al s.

NOTE:  The Cont r act or  shoul d i ncl ude wast e det er mi nat i on/ cat egor i zat i on i n 
t he EPP f or  al l  common const r uct i on wast es t o be gener at ed under  t hi s 
Cont r act .  I f  a wast e i s gener at ed but  not  i ncl uded i n t he appr oved EPP,  
addi t i onal  wast e det er mi nat i on may be r equi r ed by t he Gover nment  pr i or  t o 
accept i ng t he wast e f or  di sposal .  Compl et e Wast e Det er mi nat i on 
Document at i on f or  al l  Cont r act or  bui l di ng demol i t i on r el at ed der i ved 
wast es t o be gener at ed.  Base t he wast e det er mi nat i on upon l abor at or y 
anal ysi s and at t ach al l  suppor t  document at i on t o t he Wast e Det er mi nat i on.  
Saf et y Dat a Sheet s ( SDS)  by t hemsel ves ar e not  adequat e ot her  t han f or  
di sposal  of  r emai ni ng unusabl e por t i ons of  HM.

[ 3. 8. 1. 1   Sampl i ng and Anal ysi s of  Wast e 

3. 8. 1. 1. 1   Wast e Sampl i ng

Sampl e wast e i n accor dance wi t h t he JEGS,  I nst al l at i on Hazar dous Wast e 
Management  Pl an,  and appr opr i at e Japanese or  US EPA t est i ng pr ot ocol s t hat  
meet  t he pur pose of  t he t est i ng.   Cl ear l y mar k each sampl ed dr um or  
cont ai ner  wi t h t he Cont r act or ' s i dent i f i cat i on number ,  and cr oss r ef er ence 
t o t he chemi cal  anal ysi s per f or med.

Excess excavat ed soi l  shal l  become t he pr oper t y of  t he Cont r act or  and 
shal l  be di sposed of  of f  base at  a pr oper l y l i censed f aci l i t y  i n 
accor dance wi t h t he l at est  ver si on of  t he JEGS and appl i cabl e GOJ f eder al  
and l ocal  l aws and r egul at i ons.   Any excess soi l  shal l  be sampl ed and 
t est ed accor di ng t o t he appl i cabl e GOJ f eder al  and l ocal  l aws and 
r egul at i ons and di sposal  f aci l i t y  r equi r ement s pr i or  t o di sposal .   

3. 8. 1. 1. 2   Labor at or y Anal ysi s

Fol l ow t he anal yt i cal  pr ocedur e and met hods i n accor dance wi t h t he JEGS 
and al l  appl i cabl e GOJ nat i onal  or  pr ef ect ur al  l aws and r egul at i ons and 
t he I nst al l at i on Hazar dous Wast e Management  Pl an.   Pr ovi de anal yt i cal  
r esul t s and r epor t s per f or med i n t he Envi r onment al  Recor ds Bi nder .

3. 8. 1. 1. 3   Anal ysi s Type

I dent i f y hazar dous wast e by anal yzi ng f or  t he f ol l owi ng char act er i st i cs: [  
i gni t abi l i t y , ] [  cor r osi v i t y, ] [  r eact i v i t y, ] [  t oxi c i t y based on TCLP 
r esul t s, ]  [ _____] .

] 3. 8. 2   Sol i d Wast e Management

3. 8. 2. 1   Sol i d Wast e Management  Pl an

The Sol i d Wast e Management  Pl an i n t he EPP shal l  i ncl ude,  but  not  l i mi t ed 
t o,  t he f ol l owi ng:

a.  Descr i pt i on and est i mat ed quant i t i es of  t he pr oposed j ob- si t e wast e t o 
be gener at ed.

b.  Landf i l l  Opt i ons:  The name of  t he l andf i l l ( s)  wher e t r ash wi l l  be 
di sposed of ,  appl i cabl e l andf i l l  t i ppi ng f ee( s) ,  and t he pr oj ect ed cost  of  
di sposi ng of  al l  pr oj ect  wast e i n t he l andf i l l ( s) .

c.  Wast e Di ver si on:  A l i s t  of  t he wast e mat er i al s f r om t he pr oj ect  t hat  

SECTI ON 01 57 19  Page 42



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

wi l l  be separ at ed f or  r euse,  sal vage,  or  r ecycl i ng,  associ at ed wei ght s and 
est i mat ed cost  savi ngs shal l  be r epor t ed t o USAG- O by t he 25t h day of  each 
mont h v i a t he Cont r act i ng Of f i cer .

d.  Handl i ng Pr ocedur es:  A descr i pt i on of  t he means by whi ch any wast e 
mat er i al s i dent i f i ed i n ( c)  above wi l l  be st or ed and a descr i pt i on of  t he 
means t o be empl oyed i n r ecycl i ng t he above mat er i al s consi st ent  wi t h 
r equi r ement s f or  accept ance by desi gnat ed f aci l i t i es.

e.  Tr anspor t at i on:  A descr i pt i on of  t he means of  t r anspor t at i on of  t he 
wast e and r ecycl ed mat er i al s ( whet her  mat er i al s wi l l  be s i t e- separ at ed and 
sel f - haul ed t o desi gnat ed cent er ,  or  whet her  mi xed mat er i al s wi l l  be 
col l ect ed by a wast e haul er  and r emoved f r om t he si t e) .  Request  
manuf act ur er s t o use t he mi ni mum packagi ng r equi r ed f or  pr ot ect i on and 
i dent i f i cat i on of  pr oj ect  pr oduct s,  and t o use packagi ng mat er i al s wi t h 
r ecycl ed cont ent  wher e economi cal l y f easi bl e.

f .  Submi t  cost  i nf or mat i on on t he wast es di ver t ed f r om t he l andf i l l  t o t he 
Cont r act i ng Of f i cer  or  USAG- O by t he 25t h day of  each mont h v i a t he 
Cont r act i ng Of f i cer .

3. 8. 2. 2   Sol i d Wast e Management  Repor t

Pr ovi de copi es of  t he wast e handl i ng f aci l i t i es '  wei ght  t i cket s,  r ecei pt s,  
bi l l s  of  sal e,  Cont r act or  Cer t i f i cat i on and ot her  sal es document at i on.   I n 
l i eu of  sal es document at i on,  a st at ement  i ndi cat i ng t he di sposal  l ocat i on 
f or  t he sol i d wast e t hat  i s  s i gned by an empl oyee aut hor i zed t o l egal l y 
obl i gat e or  bi nd t he f i r m may be submi t t ed.   The sal es document at i on[  
Cont r act or  cer t i f i cat i on]  must  i ncl ude t he r ecei ver ' s t ax i dent i f i cat i on 
number  and busi ness,  GOJ or  pr ef ect ur al  r egi st r at i on number ,  al ong wi t h 
t he r ecei ver ' s del i ver y and busi ness addr esses and t el ephone number s.   
Submi t  a copy of  t he appl i cabl e Japanese l ocal  per mi t s and l i censes f or  
t r anspor t at i on,  t r eat ment ,  st or age and di sposal  of  sol i d wast e ( " Sangyou 
Hai ki but su" )  by per mi t t ed f aci l i t i es.

3. 8. 2. 3   Cont r ol  and Management  of  Sol i d Wast es

Pi ck up sol i d wast es,  and pl ace i n cover ed cont ai ner s t hat  ar e r egul ar l y 
empt i ed.   Do not  pr epar e or  cook f ood on t he pr oj ect  s i t e.   Pr event  
cont ami nat i on of  t he s i t e or  ot her  ar eas when handl i ng and di sposi ng of  
wast es.   At  pr oj ect  compl et i on,  l eave t he ar eas cl ean.   Recycl i ng i s 
encour aged and can be coor di nat ed wi t h t he Cont r act i ng Of f i cer  and t he 
act i v i t y r ecycl i ng coor di nat or .   Empl oy segr egat i on measur es so t hat  no 
hazar dous or  t oxi c wast e wi l l  become co- mi ngl ed wi t h non- hazar dous sol i d 
wast e. [   Tr anspor t  sol i d wast e of f  Gover nment  pr oper t y and di spose of  i t  
i n compl i ance wi t h t he JEGS and al l  appl i cabl e Feder al ,  GOJ nat i onal  or  
pr ef ect ur al  l aws and r egul at i ons,  and i nst al l at i on r equi r ement s f or  sol i d 
wast e di sposal .   Sol i d wast e di sposal  of f s i t e must  compl y wi t h t he JEGS 
and al l  appl i cabl e Feder al ,  GOJ nat i onal  or  pr ef ect ur al  l aws and 
r egul at i ons,  and i nst al l at i on r equi r ement s.   Ver i f y t hat  t he sel ect ed 
t r anspor t er s and di sposal  f aci l i t i es have t he necessar y per mi t s and 
l i censes t o oper at e.   I ncl ude a copy of  al l  l i censes and per mi t s secur ed 
i n t he Envi r onment al  Pr ot ect i on Pl an]

Manage hazar dous mat er i al  used i n const r uct i on,  i ncl udi ng but  not  l i mi t ed 
t o,  aer osol  cans,  wast e pai nt ,  c l eani ng sol vent s,  cont ami nat ed br ushes,  
and used r ags,  i n accor dance wi t h t he JEGS and al l  appl i cabl e Feder al ,  GOJ 
nat i onal  or  pr ef ect ur al  l aws and r egul at i ons,  and i nst al l at i on 
r equi r ement s.

SECTI ON 01 57 19  Page 43



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

Submi t  Di sposal  mani f est s as speci f i ed i n Sect i on 01 74 19 CONSTRUCTI ON 
AND DEMOLI TI ON WASTE MANAGEMENT.

3. 8. 2. 4   Sol i d Wast e Management  Pl an I mpl ement at i on

a.  The Cont r act or  shal l  desi gnat e an on- si t e par t y ( or  par t i es)  
r esponsi bl e f or  i nst r uct i ng wor ker s and over seei ng and document i ng r esul t s 
of  t he Sol i d Wast e Management  Pl an f or  t he pr oj ect .

b.  The Cont r act or  shal l  di st r i but e copi es of  t he Sol i d Wast e Management  
Pl an t o key per sonnel  and submi t  t he pl an t o t he Cont r act i ng Of f i cer  as 
par t  of  t he Envi r onment al  Pr ot ect i on Pl an.

c.  The Cont r act or  shal l  pr ovi de on- si t e i nst r uct i on of  appr opr i at e 
separ at i on,  handl i ng,  and r ecycl i ng,  sal vage,  r euse,  and r et ur n met hods t o 
be used by al l  par t i es.

d.  The Cont r act or  shal l  l ay out  and l abel  a speci f i c  ar ea t o f aci l i t at e 
separ at i on of  mat er i al s f or  pot ent i al  r ecycl i ng,  sal vage,  r euse,  and 
r et ur n.  Recycl i ng and wast e bi n ar eas ar e t o be kept  neat  and cl ean and 
cl ear l y mar ked i n or der  t o avoi d cont ami nat i on of  mat er i al s.

e.  The Cont r act or  shal l  submi t  a Summar y of  Sol i d Wast e Gener at ed by t he 
pr oj ect  t o USAG- O vi a t he Cont r act i ng Of f i cer  wi t h each appl i cat i on f or  
pr ogr ess payment .   Fai l ur e t o submi t  t hi s i nf or mat i on shal l  r ender  t he 
appl i cat i on f or  pr ogr ess payment  i ncompl et e and shal l  del ay pr ogr ess 
payment .  The Summar y shal l  be submi t t ed on a f or m accept abl e t o t he Owner  
and shal l  cont ai n t he f ol l owi ng i nf or mat i on:

( 1)  The amount  ( i n t ons)  of  mat er i al  l and- f i l l ed f r om t he pr oj ect ,  t he 
i dent i t y of  t he l andf i l l ,  t he t ot al  amount  of  t i ppi ng f ees pai d at  t he 
l andf i l l ,  and t he t ot al  di sposal  cost .  I ncl ude mani f est s,  wei ght  t i cket s,  
r ecei pt ,  and i nvoi ces.

( 2)  For  each mat er i al  r ecycl ed,  r eused or  sal vaged f r om t he pr oj ect ,  t he 
amount  ( i n t ons) ,  t he dat e r emoved f r om t he j obsi t e,  t he r ecei v i ng par t y,  
t he t r anspor t at i on cost ,  t he amount  of  any money pai d or  r ecei ved f or  t he 
r ecycl ed or  sal vaged mat er i al ,  and t he net  t ot al  cost  or  savi ngs of  
sal vage or  r ecycl i ng each mat er i al .  At t ach mani f est s,  wei ght  t i cket s,  
r ecei pt s,  and i nvoi ces.

3. 8. 3   Cont r ol  and Management  of  Hazar dous Wast e

The Cont r act or  shal l  be consi der ed t he pr i mar y gener at or  f or  al l  hazar dous 
wast es gener at ed t hr oughout  t he dur at i on of  t he Cont r act .  However ,  al l  
hazar dous wast e management  act i v i t i es shal l  be coor di nat ed and appr oved by 
USAG- O Envi r onment al  Di v i s i on v i a t he Cont r act i ng Of f i cer .

Al l  hazar dous wast e must  be managed i n accor dance wi t h appl i cabl e l aws and 
r egul at i ons of  U. S.  Gover nment  and GOJ,  however  denomi nat ed,  i ncl udi ng 
t hose appl i cabl e pol i t i cal  subdi v i s i ons,  depar t ment ,  and ot her  ent i t i es.  
The Cont r act i ng Of f i cer  shal l  cont act  USAG- O Envi r onment al  Di v i s i on i f  
handl i ng pr ocedur es f or  hazar dous wast es and mat er i al s ar e uncl ear .

Hazar dous wast es,  i ncl udi ng excavat ed cont ami nat ed soi l ,  shal l  be st or ed,  
t r anspor t ed,  and di sposed i n accor dance wi t h appl i cabl e l aws and 
r egul at i ons of  U. S.  Gover nment  and GOJ,  however  denomi nat ed,  i ncl udi ng 
t hose appl i cabl e pol i t i cal  subdi v i s i ons,  depar t ment s,  and ot her  ent i t i es,  
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i ncl udi ng obt ai ni ng necessar y l ocal  per mi t s,  l i censes,  and appr oval s.  The 
Cont r act or  shal l  i dent i f y what  wast es ar e hazar dous usi ng speci f i c  and 
t echni cal  knowl edge and/ or  sampl i ng and anal ysi s.  Thi s r esponsi bi l i t y  al so 
i ncl udes pr epar at i on of  wast e pr of i l e sheet s,  packagi ng,  mar ki ng and 
l abel i ng of  wast es i n accor dance wi t h Feder al ,  JEGS,  GOJ,  pr ef ect ur al ,  and 
l ocal  r equi r ement s.  Al l  per sons i nvol ved i n t he hazar dous wast e management  
pr ocess or  pot ent i al  exposur e t o hazar dous wast e must  have hazar dous wast e 
t r ai ni ng r equi r ed by t he JEGS.

Al l  cost s f or  l abor ,  equi pment ,  mat er i al s,  t r anspor t at i on,  and ot her  
ser vi ces r equi r ed t o compl y wi t h appl i cabl e l aws and r egul at i ons of  U. S.
Gover nment  and GOJ,  however  denomi nat ed,  i ncl udi ng t hose appl i cabl e 
pol i t i cal  subdi v i s i ons,  depar t ment s,  and ot her  ent i t i es,  gover ni ng 
hazar dous wast e gener at i ons ar e t he r esponsi bi l i t y  of  t he Cont r act or .  Thi s 
r equi r ement  ext ends t o per sonnel  t r ai ni ng and t he i dent i f i cat i on,  i ni t i al  
accumul at i on and t r anspor t at i on of  hazar dous wast e gener at ed dur i ng t he 
pr oj ect .  

Cont r act or  must  package hazar dous wast e i n a Uni t ed Nat i ons ( UN)  appr oved 
cont ai ner ,  l abel ed i n Engl i sh and Japanese,  f ur ni sh anal yt i cal  r esul t s and 
submi t  t he cont ai ner ( s)  and i nf or mat i on t o t he USAG- O Envi r onment al  
Di v i s i on v i a t he Cont r act i ng Of f i cer .  The Cont r act or  shal l  be r esponsi bl e 
f or  col l ect i on and di sposal  of  hazar dous wast es.  When t he wast e i s r eady 
f or  shi pment ,  t he USAG- O Envi r onment al  Di v i s i on per sonnel  wi l l  i nspect  t he 
Cont r act or ' s mat er i al  i f  necessar y.  The Cont r act or ' s r epr esent at i ve wi l l  
be pr esent  f or  t he i nspect i on and wi l l  cor r ect  any di scr epanci es on t he 
spot  or  r emove t he unaccept abl e cont ai ner s and cor r ect  t he def i c i enci es.  
For  f ur t her  i nf or mat i on,  cont act  t he USAG- O Hazar dous Wast e Manager  at  DSN 
652- 4910 vi a t he Cont r act i ng Of f i cer .

Do not  di spose of  hazar dous wast e on Gover nment  pr oper t y.   Do not  
di schar ge any wast e t o a sani t ar y sewer ,  st or m dr ai n,  or  t o sur f ace wat er s 
or  conduct  wast e t r eat ment  or  di sposal  on Gover nment  pr oper t y wi t hout  
wr i t t en appr oval  of  t he Cont r act i ng Of f i cer .

3. 8. 3. 1   Hazar dous Wast e/ Debr i s Management

I dent i f y const r uct i on act i v i t i es t hat  wi l l  gener at e hazar dous wast e or  
debr i s.   Pr ovi de a document ed wast e det er mi nat i on f or  r esul t ant  wast e 
st r eams.   I dent i f y,  l abel ,  handl e,  st or e,  and di spose of  hazar dous wast e 
or  debr i s i n accor dance wi t h t he JEGS and al l  appl i cabl e Feder al ,  GOJ 
nat i onal  or  pr ef ect ur al  l aws and r egul at i ons,  and i nst al l at i on r equi r ement s

Manage hazar dous wast e i n accor dance wi t h t he appr oved Hazar dous Wast e 
Management  Sect i on of  t he EPP.   St or e hazar dous wast es i n appr oved 
cont ai ner s i n accor dance wi t h t he JEGS and al l  appl i cabl e Feder al ,  GOJ 
nat i onal  or  pr ef ect ur al  l aws and r egul at i ons,  and i nst al l at i on 
r equi r ement s.   Pr i or  t o r emoval  of  any hazar dous wast e f r om Gover nment  
pr oper t y,  al l  hazar dous wast e mani f est s must  be si gned by wast e 
t r anspor t er  and di sposal  f aci l i t y .  I f  hazar dous wast es ar e t ur ned i nt o t he 
Gover nment ,  submi t  Hazar dous Wast e t ur n- i n document  i nst ead of  mani f est .  
Do not  br i ng hazar dous wast e ont o Gover nment  pr oper t y.   Pr ovi de t he 
Cont r act i ng Of f i cer  wi t h a copy of  wast e det er mi nat i on document at i on f or  
any sol i d wast e st r eams t hat  have any pot ent i al  t o be hazar dous wast e or  
cont ai n any chemi cal  const i t uent s l i s t ed i n t he JEGS.  For  hazar dous wast es 
spi l l s ,  ver bal l y not i f y t he Cont r act i ng Of f i cer  i mmedi at el y. Hazar dous 
wast e gener at ed wi t hi n t he conf i nes of  Gover nment  f aci l i t i es wi l l  be 
i dent i f i ed as bei ng gener at ed by t he Gover nment  and wi l l  be l abel ed,  
handl ed,  st or ed,  and t r anspor t  t o desi gnat ed Gover nment  f aci l i t y  speci f i ed 

SECTI ON 01 57 19  Page 45



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

i n Sect i on 01 74 19 CONSTRUCTI ON AND DEMOLI TI ON WASTE MANAGEMENT.

3. 8. 3. 2   Cont r act or  Hazar dous Wast e Accumul at i on Poi nt  ( HWAP)  

I f  t he wor k r equi r es t he t empor ar y st or age/ col l ect i on of  hazar dous wast es 
on si t e over ni ght ,  t he Cont r act or  shal l  r equest  t he est abl i shment  of  a 
Cont r act or  HWAP at  t he poi nt  of  gener at i on.  The Cont r act or  must  submi t  a 
r equest  f or m wi t h ot her  r equi r ed document at i on/ i nf or mat i on t o t he 
I nst al l at i on Envi r onment al  Of f i ce v i a t he Cont r act i ng Of f i cer .  The 
Cont r act or  shal l  not  st or e/ col l ect  hazar dous wast e on si t e over ni ght  
unl ess t he r equest ed Cont r act or  HWAP i s appr oved and managed pr oper l y.  
When hazar dous wast e wi l l  be r emoved f r om t he j ob s i t e pr oper l y dai l y,  t he 
Cont r act or  HWAP i s not  r equi r ed.

Accumul at e hazar dous wast e at  HWAP and i n compl i ance wi t h t he JEGS and 
CFAS HWMP.  I ndi v i dual  wast e st r eams wi l l  be l i mi t ed t o 208 l i t er  ( 55 
gal l ons)  of  accumul at i on,  or  0. 95 l i t er  ( 1 quar t )  f or  acut el y hazar dous 
wast es.  I f  t he Cont r act or  expect s t o gener at e hazar dous wast e at  a r at e 
and quant i t y t hat  makes a HWAP i mpr act i cal ,  t he Cont r act or  must  r equest  
assi st ance f r om t he I nst al l at i on Hazar dous Wast e Manager  v i a t he 
Cont r act i ng Of f i cer .
Submi t  a r equest  f or  assi st ance i n wr i t i ng t o t he Cont r act i ng Of f i cer  and 
pr ovi de t he f ol l owi ng i nf or mat i on:

a.  Cont r act  Number
b.  Cont r act or
c.  Haz Wast e or  Regul at ed Wast e POC
d.  Phone Number
e.  Type of  Wast e
f .  Sour ce of  Wast e
g.  Emer gency POC
h.  Phone Number
i .  Locat i on of  t he Si t e ( At t ach Si t e Pl an t o t he Request )

At t ach a wast e det er mi nat i on f or m f or  t he expect ed wast e st r eams.  Al l ow 
( 10)  t en wor ki ng days f or  pr ocessi ng t hi s r equest .  Addi t i onal  compl i ance 
r equi r ement s ( e. g.  t r ai ni ng and cont i ngency pl anni ng)  t hat  may be r equi r ed 
and ar e t he r esponsi bi l i t y  of  t he Cont r act or .

3. 8. 3. 3   Cont r act or  Di sposal  Tur n- I n Requi r ement s

Handl i ng and di sposal  of  HW shal l  be per f or med i n accor dance wi t h t he JEGS.  
Unl ess ot her wi se speci f i ed or  di r ect ed,  al l  hazar dous wast e di sposal  wi l l  
be coor di nat ed wi t h t he CFAS Envi r onment al  Of f i ce and t r ansf er r ed t o 
( usual l y pi cked up by)  CFAS Hazar dous Wast e per sonnel  t o pr ocess f i nal  
di sposal .  THE CONTRACTOR SHALL NOT DI SPOSE OF ANY HAZARDOUS WASTES I NTO 
ANY AREA OUTSI DE THE GOVERNMENT' S CONTROL.

To coor di nat e hazar dous wast e di sposal  needs,  t he Cont r act or  shal l  i nf or m 
t he Cont r act i ng Of f i cer  i n wr i t i ng pr i or  t o gener at i on of  t he hazar dous 
wast e by submi t t i ng a Hazar dous Wast e Di sposal  Di sposi t i on f or m pr ovi ded 
by t he Cont r act i ng Of f i cer .  The Gover nment  wi l l  pr ovi de HW accumul at i on 
cont ai ner s f or  al l  HW di sposed of  t hr ough t he CFAS Envi r onment al  Of f i ce

Hazar dous wast e wi l l  al so be managed i n accor dance wi t h t he appr oved 
Hazar dous Wast e Management  Sect i on of  t he EPP.  St or e hazar dous wast es i n 
appr oved cont ai ner s i n accor dance wi t h t he JEGS.  Pr i or  t o r emoval  of  any 
hazar dous wast e f r om Gover nment  pr oper t y,  al l  hazar dous wast e mani f est s 
must  be si gned by wast e t r anspor t er  and di sposal  f aci l i t y .  I f  hazar dous 
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wast es ar e t ur ned i nt o t he Gover nment ,  submi t  Hazar dous Wast e t ur n- i n 
document  i nst ead of  mani f est .  No hazar dous wast e wi l l  be br ought  ont o 
Gover nment  pr oper t y.  Pr ovi de t o t he Cont r act i ng Of f i cer  a copy of  wast e 
det er mi nat i on document at i on f or  any sol i d wast e st r eams t hat  have any 
pot ent i al  t o be hazar dous wast e or  cont ai n any chemi cal  const i t uent s 
l i s t ed i n t he JEGS.  For  hazar dous wast es spi l l s ,  cal l  base 911 and 
ver bal l y not i f y t he Cont r act i ng Of f i cer  i mmedi at el y.

Pr i or  t o shi ppi ng any hazar dous Wast e of f  t he i nst al l at i on,  t he Cont r act or  
must  pr ovi de t he CFAS Envi r onment al  Of f i ce v i a t he Cont r act i ng Of f i cer  a 
copy of  t he appl i cabl e mani f est  f or  t r anspor t at i on,  t r eat ment ,  st or age,  
and di sposal  of  hazar dous,  r egul at ed,  or  t oxi c wast e.

I nci dent al  wast es used t o suppor t  t hi s Cont r act  i ncl udi ng,  but  not  l i mi t ed 
t o aer osol  cans,  wast e pai nt s,  c l eani ng sol vent s,  cont ami nat ed br ushes,  
r ags,  c l ot hi ng,  Per sonal  Pr ot ect i on Equi pment  ( PPE) ,  et c.  ar e consi der ed 
as hazar dous wast es.   Chemi cal  pai nt  r emover s shal l  al so be di sposed of  as 
Hazar dous Wast e.

HWAP -  For  pr oj ect s t hat  r esul t  i n gener at i on of  HW over  a per i od of  t i me 
and i n such quant i t y as t o need a t empor ar y HWAP t o ensur e pr oper ,  
ef f i c i ent  and saf e st or age of  HW at  t he j ob s i t e,  t he CFAS Envi r onment al  
Of f i ce wi l l  coor di nat e wi t h t he Cont r act or  and pr ovi de gui dance t o set  up 
a t empor ar y HWAP f or  t he dur at i on of  t he pr oj ect  t ask or der .  The 
Cont r act or  shal l  set - up and manage t he t empor ar y HWAP t o meet  t he CFAS 
HWMP and gui dance pr ovi ded by t he Envi r onment al  Of f i ce.

3. 8. 3. 4   Hazar dous Wast e Recor ds

The Cont r act or  shal l  mai nt ai n sampl i ng,  anal ysi s,  and t ur n- i n r ecor ds f or  
al l  hazar dous wast e gener at ed dur i ng t he pr oj ect .   These r ecor ds shal l  
i ncl ude,  but  not  be l i mi t ed t o:  [ wast e pr of i l e sheet s pr ovi ded by HWSF 
per sonnel  f or  wast es st r eams t ur ned i n t o t he HWSF,  mani f est s ( DD f or ms 
1348- 1A)  f or  al l  wast es t ur ned over  t o t he HWSF, ] l ogs of  sampl e l ocat i ons 
or  cont ai ner  i dent i f i cat i on dat a ( i ncl udi ng t i me and dat e of  sampl e 
col l ect i on) ,  anal yt i cal  r esul t s,  and qual i t y cont r ol  dat a pr ovi ded by t he 
anal yt i cal  l ab per t ai ni ng t o t he sampl es anal yzed.   Copi es of  t hi s dat a 
shal l  be submi t t ed t o [ ] [ 374 CES/ CEI E] [ 35 CES/ CEI E] [ I NSERT ORGANI ZATI ON]  
v i a t he COR af t er  t he wor k i s compl et ed.

3. 8. 3. 5   Excavat ed Soi l  or  Ot her  Excavat ed Mat er i al s

I f  excavat ed soi l  or  ot her  excavat ed mat er i al s,  not  i ndi cat ed,  t hat  may be 
hazar dous wast e or  hazar dous t o human heal t h dur i ng const r uct i on 
oper at i ons i s encount er ed,  st op t hat  por t i on of  wor k and not i f y t he 
Cont r act i ng Of f i cer  i mmedi at el y as speci f i ed i n par agr aph ent i t l ed 
" EXCAVATI ON REQUI REMENTS" ,  Sect i on 01 11 00 GENERAL PARAGRAPHS.  Any t est  
r esul t s f r om t he excavat ed soi l  shal l  be f or war ded t o t he envi r onment  
of f i ce.  Case by case si t uat i on f or  speci al  soi l  excavat i ons i . e.  soi l  wi t h 
asbest os,  PCB and heavy- met al .  For  f ur t her  soi l  excavat i on/ di sposal  
gui dance,  cont act  t he I nst al l at i on Envi r onment al  Of f i ce.

3. 8. 3. 6   Mer cur y Cont ai ni ng I t ems

Mer cur y i s pr ohi bi t ed i n t he const r uct i on of  t hi s f aci l i t y ,  unl ess 
speci f i ed ot her wi se,  and wi t h t he except i on of  mer cur y vapor  l amps and 
f l uor escent  l amps.  Dumpi ng of  mer cur y- cont ai ni ng mat er i al s and devi ces 
such as mer cur y vapor  l amps,  f l uor escent  l amps,  and mer cur y swi t ches,  
et c. ,  i n Base t r ash encl osur es/ r ubbi sh cont ai ner s i s st r i ct l y pr ohi bi t ed.  
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Such mat er i al  shal l  be car ef ul l y r emoved wi t hout  br eaki ng,  appr opr i at el y 
packaged t o pr event  br eakage,  and t r ansf er r ed t o t he Gover nment ,  
coor di nat e t ur n- i n wi t h t he Hazar dous Wast e Pr ogr am Manager  of  
I nst al l at i on' s Envi r onment al  Of f i ce.

I n case of  br eakage or  any mer cur y spi l l age,  t he Cont act or  shal l  cal l  base 
911 and r epor t  i mmedi at el y t o t he cont r act i ng Of f i cer .  The Cont act or  shal l  
c l eanup mer cur y spi l l  ar ea t o t he sat i sf act i on of  t he Cont r act i ng Of f i cer .  
Do not  r ecycl e a mer cur y spi l l  c l eanup;  manage i t  as a hazar dous wast e f or  
di sposal .

3. 8. 3. 7   El ect r oni cs End- of - Li f e Management

Recycl e or  di spose of  el ect r oni cs wast e,  i ncl udi ng,  but  not  l i mi t ed t o,  
used el ect r oni c devi ces such as comput er s,  moni t or s,  har d- copy devi ces,  
t el evi s i ons,  mobi l e devi ces,  i n accor dance wi t h t he JEGS and al l  
appl i cabl e Feder al ,  GOJ nat i onal  or  pr ef ect ur al  l aws and r egul at i ons,  and 
i nst al l at i on r equi r ement s.

3. 8. 3. 8   Di sposal  Document at i on f or  Hazar dous and Regul at ed Wast e

[ I f  t he Cont r act or  i s di sposi ng of  Hazar dous wast e of - base,  Cont act  t he 
Cont r act i ng Of f i cer  f or  t he f aci l i t y  uni que i dent i f i cat i on number  ( i f  
appl i cabl e)  t hat  i s  t o be used on each mani f est .

Submi t  a copy of  t he appl i cabl e l ocal  per mi t ( s) ,  mani f est ( s) ,  or  
l i cense( s)  f or  t r anspor t at i on,  t r eat ment ,  st or age,  and di sposal  of  
hazar dous and r egul at ed wast e by per mi t t ed f aci l i t i es.   Hazar dous or  t oxi c 
wast e mani f est s must  be r evi ewed,  s i gned,  and appr oved by t he Cont r act i ng 
Of f i cer  bef or e t he Cont r act or  may shi p wast e.   To obt ai n speci f i c  di sposal  
i nst r uct i ons,  coor di nat e wi t h t he I nst al l at i on Envi r onment al  Of f i ce.  ] The 
hazar dous wast es shal l  be t aken t o a TSD f aci l i t y  whi ch has been pr oper l y 
l i censed by t he pr ef ect ur e gover nment  or  t he mayor  of  a c i t y and compl i es 
wi t h al l  t he pr ovi s i ons of  appl i cabl e di sposal  r egul at i ons.  An accept ance 
st at ement  of  agr eement  f r om t he pr oposed TSD and cer t i f i ed t r anspor t er s 
shal l  be submi t t ed t o t he Cont r act i ng Of f i ce not  l ess t han 14 days bef or e 
t r anspor t i ng of  wast es.  The or i gi nal  r et ur n copy of  t he mani f est ,  s i gned 
by t he owner  or  oper at or  of  a per mi t t ed TSD f aci l i t y ,  shal l  be pr ovi ded t o 
t he Cont r act i ng Of f i cer  no l at er  t han 5 wor ki ng days f ol l owi ng t he 
del i ver y of  t he wast es t o t he TSD f aci l i t y .  Upon compl et i on of  wast e 
di sposal ,  a copy of  t he di sposal  cer t i f i cat e f r om TSD f aci l i t y  must  al so 
be pr ovi ded t o t he Cont r act i ng Of f i cer .

The Cont r act or  shal l  mai nt ai n r ecor ds of  al l  wast e sampl i ng and t est  dat a.  
The dat a i ncl udes t he r esul t s of  anal yses per f or med,  sampl e l ocat i ons,  t he 
t i me of  col l ect i on,  and ot her  per t i nent  dat a dur i ng t he l i f e of  t he 
Cont r act .  Tr anspor t at i on,  t r eat ment ,  and di sposal  met hods and dat es;  t he 
quant i t i es of  wast es;  and t he names and addr esses of  each t r anspor t er  and 
t he di sposal  or  r ecl amat i on f aci l i t y ,  shal l  al so be r ecor ded and avai l abl e 
f or  i nspect i on,  as wel l  as t he f ol l owi ng document s:

( 1)  Mani f est s
( 2)  Wast e anal yses or  wast e pr of i l e sheet s 
( 3)  Cer t i f i cat i on of  f i nal  t r eat ment  or  di sposal  wi l l  be s i gned by t he 
l i censed TSD f aci l i t y  of f i c i al .  
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3. 8. 4   Rel eases/ Spi l l s  of  Oi l  and Hazar dous Subst ances

3. 8. 4. 1   Response and Not i f i cat i ons

Exer ci se due di l i gence t o pr event ,  cont ai n,  and r espond t o spi l l s  of  
hazar dous mat er i al ,  hazar dous subst ances,  hazar dous wast e,  sewage,  
r egul at ed gas,  pet r ol eum,  l ubr i cat i on oi l ,  and ot her  subst ances r egul at ed 
i n accor dance wi t h t he JEGS and I nst al l at i on pl ans.   Mai nt ai n spi l l  
c l eanup equi pment  and mat er i al s at  t he wor k s i t e.  I n t he event  of  a spi l l ,  
t ake pr ompt ,  ef f ect i ve act i on t o st op,  cont ai n,  cur t ai l ,  or  ot her wi se 
l i mi t  t he amount ,  dur at i on,  and sever i t y of  t he spi l l / r el ease.   I n t he 
event  of  any r el eases of  oi l  and hazar dous subst ances,  chemi cal s,  or  
gases;  i mmedi at el y ( wi t hi n 15 mi nut es)  not i f y t he [ I nst al l at i on] [ Act i v i t y]  
Fi r e Depar t ment  [ di al  911 on base] ,  t he [ I nst al l at i on] [ Act i v i t y]  Command 
Dut y Of f i cer ,  t he [ I nst al l at i on] [ Act i v i t y]  Envi r onment al  Of f i ce,  t he 
Cont r act i ng Of f i cer .   The Cont r act or  shal l  i mmedi at el y r epor t  al l  POL or  
Hazar dous Subst ances spi l l s  t o t he Cont r act i ng Of f i cer .  Submi t  ver bal  and 
wr i t t en not i f i cat i ons as r equi r ed by t he JEGS and i nst al l at i on and ser vi ce 
component  i nst r uct i ons and pl ans,  and l ocal  r egul at i ons.   Pr ovi de copi es 
of  t he wr i t t en not i f i cat i on and document at i on t hat  a ver bal  not i f i cat i on 
was made wi t hi n [ t he t i mef r ames r equi r ed by t he JEGS and i nst al l at i on 
i nst r uct i ons] [ f i ve wor ki ng days] .   Spi l l  r esponse must  be i n accor dance 
wi t h t he JEGS and i nst al l at i on r equi r ement s.   Cont ai n and cl ean up t hese 
spi l l s  wi t hout  cost  t o t he Gover nment .   I f  t he Cont r act or ' s r esponse i s 
i nadequat e,  t he Navy may r espond.  I f  t hi s shoul d occur ,  t he Cont r act or  
wi l l  be r equi r ed t o r ei mbur se t he gover nment  f or  spi l l  r esponse assi st ance 
and anal ysi s.   Spi l l  r esponse shal l  be i n accor dance wi t h t he JEGS,  CFAS 
SPRP,  GOJ and l ocal  Pr ef ect ur e r egul at i ons.

3. 8. 4. 2   Cl ean Up

The Cont r act or  i s r esponsi bl e f or  spi l l  c l eanup.  Det er mi ne,  as qui ckl y as 
possi bl e,  t he nat ur e of  t he spi l l ed subst ance and i mpl ement  necessar y 
saf et y pr ecaut i ons t o pr ot ect  bot h human heal t h and t he envi r onment .  
Cl eanup shal l  be i n accor dance wi t h appl i cabl e l ocal  l aws and r egul at i ons 
as det er mi ned by t he Envi r onment al  Di v i s i on at  no addi t i onal  cost  t o t he 
Gover nment ,  and shal l  onl y be per f or med by per sonnel  adequat el y t r ai ned i n 
spi l l  r esponse and cl eanup t echni ques f or  t he sever i t y of  t he spi l l  
i nci dent .

a.  The Cont r act or  shal l  pr ovi de and mai nt ai n spi l l  equi pment ,  suf f i c i ent  
i n bot h t ype and quant i t y,  at  al l  s i t es i nvol v i ng t he st or age,  use or  
handl i ng of  hazar dous mat er i al s and/ or  hazar dous wast es.  The t ype of  
equi pment  and quant i t y r equi r ed wi l l  be i dent i f i ed i n t he Cont r act or ' s 
s i t e speci f i c  cont i ngency pl ans.  Equi pment  must  be adequat e t o cont ai n any 
r el ease.

b.  Cost  i ncur r ed f r om any Cont r act or  spi l l s  i s  t he r esponsi bi l i t y  of  t he 
Cont r act or ,  i f  t he Gover nment  has t o per f or m emer gency spi l l  r esponse and 
cl eanup,  due t o t he non- avai l abi l i t y  of  desi gnat ed per sonnel  or  i f  spi l l  
i s  beyond t he capabi l i t y  of  desi gnat ed per sonnel ,  t he Cont r act or  shal l  be 
hel d l i abl e f or  al l  cost s associ at ed wi t h per f or mi ng sai d wor k.  The cost s 
of  c l ean- up wi l l  be subj ect  t o Cont r act  pr i ce of f set s.

I f  r emai ni ng Cont r act  payment s ar e i nsuf f i c i ent ,  t he gover nment  r eser ves 
t he r i ght  t o pur sue ot her  of f set s,  admi ni st r at i ve or  c i v i l  act i ons t o 
sat i sf y t hi s.  ( JEGS)

c.  The Cont r act or  shal l  t r ai n empl oyees i n t he use of  t he above equi pment  
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and document  t r ai ni ng.

d.  The Cont r act or  shal l  t ake suf f i c i ent  measur es t o pr event  spi l l age of  
hazar dous and t oxi c mat er i al s dur i ng di spensi ng and shal l  col l ect  wast e i n 
sui t abl e cont ai ner s obser vi ng chemi cal  compat i bi l i t y  r equi r ement s.  I f  t he 
Cont r act or  i s r equi r ed t o st ockpi l e cont ami nat ed soi l  f or  t est i ng pr i or  t o 
di sposal ,  t he Cont r act i ng Of f i cer  wi l l  i nf or m t he Cont r act or  of  t he 
st ockpi l e l ocat i on af t er  consul t at i on wi t h USAG- O.

e.  The Cont r act or  wai ves al l  c l ai ms t o damage or  l oss t hat  ar i se f r om 
Gover nment  act i ons af t er  t hi r t y ( 30)  days.

Cl ean up hazar dous and non- hazar dous wast e spi l l s  i n accor dance wi t h t he 
JEGS,  l ocal  r egul at i ons and t he i nst al l at i on' s spi l l  r esponse pr ocedur es.   
Rei mbur se t he Gover nment  f or  cost s i ncur r ed i ncl udi ng sampl e anal ysi s 
mat er i al s,  c l ot hi ng,  equi pment ,  and l abor  i f  t he Gover nment  wi l l  i ni t i at e 
i t s own spi l l  c l eanup pr ocedur es,  f or  Cont r act or - r esponsi bl e spi l l s ,  when:  
Spi l l  c l eanup pr ocedur es have not  begun wi t hi n one hour  of  spi l l  
di scover y/ occur r ence;  or ,  i n t he Gover nment ' s j udgment ,  spi l l  c l eanup i s 
i nadequat e and t he spi l l  r emai ns a t hr eat  t o human heal t h or  t he 
envi r onment .

3. 8. 4. 3   Repor t i ng Requi r ement s

Submi t  a wr i t t en f ol l ow- up r epor t  t o t he Cont r act i ng Of f i cer  not  l at er  
t han 7 days af t er  t he i nci dent .  The wr i t t en r epor t  shal l  conf or m t o t he 
r equi r ement s det ai l ed i n t he I nst al l at i on Spi l l  Response Pl an and t o t he 
s i t e speci f i c  spi l l  pr event i on pl an,  or i gi nal l y submi t t ed.  At  a mi ni mum,  
t he r epor t  shal l  pr ovi de t he i nf or mat i on necessar y t o compl et e an Ar my 
Envi r onment al  Pol l ut i on I nci dent  Repor t  For m.  Copi es may be obt ai ned f r om 
t he Envi r onment al  Di v i s i on.  

The Emer gency Response Pl an as r equi r ed i n EPP sect i on shal l  i ncl ude,  but  
not  be l i mi t ed t o t he f ol l owi ng:

a.  I nf or mat i on f or  r evi ew by t he Cont r act i ng Of f i cer  t o show t hat  t he 
Cont r act or  has successf ul l y per f or med hazar dous wast e management  ( as 
appl i cabl e) .

b.  The " Si t e Speci f i c  Spi l l  Pr event i on/ Response Pl an"  shal l  be adapt ed t o 
speci f i c  s i t es wher e t he Cont r act or  handl es chemi cal s or  hazar dous 
mat er i al s.  Si t e- speci f i c  spi l l  pl ans shal l  be r evi sed as necessar y t o 
r ef l ect  cur r ent  hazar dous mat er i al  st or age and usage.  The pl an shal l  
det ai l  t he Cont r act or  r epr esent at i ve and al t er nat e t hat  wi l l  be cont act ed 
i n t he event  of  an emer gency and t he equi pment  t o be used t o adequat el y 
cont ai n and cl eanup spi l l s .  Revi s i ons t o t he pl an shal l  be coor di nat ed 
wi t h Fi r e Depar t ment  and USAG- O Envi r onment al  Di v i s i on t hr ough t he 
Cont r act i ng Of f i cer .

3. 8. 5   Mer cur y Mat er i al s

I mmedi at el y r epor t  t o t he Envi r onment al  Of f i ce and t he Cont r act i ng Of f i cer  
i nst ances of  br eakage or  mer cur y spi l l age.   Cl ean mer cur y spi l l  ar ea t o 
t he sat i sf act i on of  t he Cont r act i ng Of f i cer .

Do not  r ecycl e a mer cur y spi l l  c l eanup;  manage i t  as a hazar dous wast e f or  
di sposal .
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3. 8. 6   Wast ewat er

3. 8. 6. 1   Di sposal  of  wast ewat er  must  be as speci f i ed bel ow.

3. 8. 6. 1. 1   Tr eat ment

Do not  al l ow wast ewat er  f r om const r uct i on act i v i t i es,  such as onsi t e 
mat er i al  pr ocessi ng,  concr et e cur i ng,  f oundat i on and concr et e c l ean- up,  
wat er  used i n concr et e t r ucks,  and f or ms t o ent er  wat er  ways or  t o be 
di schar ged pr i or  t o bei ng t r eat ed t o r emove pol l ut ant s.   Di spose of  t he 
const r uct i on-  r el at ed wast e wat er [  of f - Gover nment  pr oper t y i n accor dance 
wi t h t he JEGS and al l  appl i cabl e Feder al ,  GOJ nat i onal  or  pr ef ect ur al  l aws 
and r egul at i ons,  and i nst al l at i on r equi r ement s. ] [  by col l ect i ng and 
pl aci ng i t  i n a r et ent i on pond wher e suspended mat er i al  can be set t l ed out  
or  t he wat er  can evapor at e t o separ at e pol l ut ant s f r om t he wat er .   The 
si t e f or  t he r et ent i on pond must  be coor di nat ed and appr oved wi t h t he 
Cont r act i ng Of f i cer .   The r esi due l ef t  i n t he pond pr i or  t o compl et i on of  
t he pr oj ect  must  be r emoved,  t est ed,  and di sposed of  of f -  Gover nment  
pr oper t y i n accor dance wi t h t he JEGS and al l  appl i cabl e Feder al ,  GOJ 
nat i onal  or  pr ef ect ur al  l aws and r egul at i ons,  and i nst al l at i on 
r equi r ement s.   Backf i l l  t he ar ea t o t he or i gi nal  gr ade,  t op- soi l ed,  and 
seeded or  sodded. [   Consul t  wi t h t he I nst al l at i on Envi r onment al  Of f i ce on 
speci f i c  t est i ng r equi r ement s f or  wat er  i n t he r et ent i on pond.   I f  
r equi r ed,  t est  t he wat er  i n t he r et ent i on pond f or  [ _____]  and have t he 
r esul t s r evi ewed and appr oved by t he I nst al l at i on Envi r onment al  Of f i ce v i a 
t he Cont r act i ng Of f i cer  pr i or  t o bei ng di schar ged or  di sposed of  
of f - Gover nment  pr oper t y] . ]

3. 8. 6. 1. 2   Sur f ace Di schar ge

For  di schar ge of  gr ound wat er , [ i f  appl i cabl e,  obt ai n a GOJ or  l ocal  
pr ef ect ur al  per mi t  speci f i c  f or  pumpi ng and di schar gi ng gr ound wat er  pr i or  
t o sur f ace di schar gi ng. ] [   Sur f ace di schar ge shal l  be done i n accor dance 
wi t h t he JEGS and al l  appl i cabl e Feder al ,  GOJ nat i onal  or  pr ef ect ur al  l aws 
and r egul at i ons and i nst al l at i on r equi r ement s. ]

3. 8. 6. 1. 3   Land Appl i cat i on

Wat er  gener at ed f r om t he f l ushi ng of  l i nes af t er [  di s i nf ect i on or  
di s i nf ect i on i n conj unct i on wi t h hydr ost at i c t est i ng] [  hydr ost at i c 
t est i ng]  must  be[  l and-  appl i ed i n accor dance wi t h t he JEGS and appl i cabl e 
Feder al ,  GOJ,  pr ef ect ur al  and l ocal  l aws and i nst al l at i on r equi r ement s f or  
l and appl i cat i on] [  di schar ged i nt o t he sani t ar y sewer  wi t h pr i or  appr oval  
and not i f i cat i on t o t he owner  of  t he sani t ar y sewer  syst em] .

3. 9   HAZARDOUS MATERI AL MANAGEMENT f or  t he per f or mance of  t hi s Cont r act .

I ncl ude hazar dous mat er i al  cont r ol  pr ocedur es i n t he Saf et y Pl an,  i n 
accor dance wi t h Sect i on 01 35 26 GOVERNMENTAL SAFETY REQUI REMENTS.   
Addr ess pr ocedur es and pr oper  handl i ng of  hazar dous mat er i al s,  i ncl udi ng 
t he appr opr i at e t r anspor t at i on r equi r ement s.   Do not  br i ng hazar dous 
mat er i al  ont o Gover nment  pr oper t y t hat  does not  di r ect l y r el at e t o 
r equi r ement s f or  t he per f or mance of  t hi s Cont r act .   Submi t  an Saf et y Dat a 
Sheet  i n bot h Engl i sh and Japanese and est i mat ed quant i t i es t o be used f or  
each hazar dous mat er i al  t o t he Cont r act i ng Of f i cer  pr i or  t o br i ngi ng t he 
mat er i al  on t he i nst al l at i on.   Typi cal  mat er i al s r equi r i ng SDS and 
quant i t y r epor t i ng i ncl ude,  but  ar e not  l i mi t ed t o,  oi l  and l at ex based 
pai nt i ng and caul k i ng pr oduct s,  sol vent s,  adhesi ves,  aer osol ,  and 
pet r ol eum pr oduct s.   Use hazar dous mat er i al s i n a manner  t hat  mi ni mi zes 
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t he amount  of  hazar dous wast e gener at ed.   Cont ai ner s of  hazar dous 
mat er i al s must  have Nat i onal  Fi r e Pr ot ect i on Associ at i on l abel s or  t hei r  
equi val ent .   

St or age and handl i ng of  hazar dous mat er i al s wi l l  adher e t o t he DoD 
Component  pol i c i es,  i ncl udi ng Joi nt  Ser vi ce Publ i cat i on on St or age and 
Handl i ng of  Hazar dous Mat er i al s.   Def ense Logi st i cs Agency I nst r uct i on 
( DLAI )  4145. 11,  Ar my Techni cal  Manual  ( TM)  38- 410,  Naval  Suppl y 
Publ i cat i on ( NAVSUP PUB)  573,  Ai r  For ce Joi nt  Manual  ( AFJMAN)  23- 209,  and 
Mar i ne Cor ps Or der  ( MCO)  4450. 12A,  " St or age and Handl i ng of  Hazar dous 
Mat er i al s, "  Januar y 13,  1999 pr ovi de addi t i onal  gui dance on t he st or age 
and handl i ng of  hazar dous mat er i al s.   The I nt er nat i onal  Mar i t i me Danger ous 
Goods ( I MDG)  Code and appr opr i at e DoD and Component  i nst r uct i ons pr ovi de 
r equi r ement s f or  i nt er nat i onal  mar i t i me t r anspor t  of  hazar dous mat er i al s 
or i gi nat i ng f r om DoD i nst al l at i ons.   I nt er nat i onal  ai r  shi pment s of  
hazar dous mat er i al s or i gi nat i ng f r om DoD i nst al l at i ons ar e subj ect  t o 
I nt er nat i onal  Ci v i l  Avi at i on Or gani zat i on Techni cal  I nst r uct i ons or  DoD 
Component  gui dance,  i ncl udi ng Ai r  For ce Manual  24- 204,  ( I nt er ser vi ce)  TM 
38- 250,  NAVSUP PUB 505,  MCO P4030. 19J,  and DLAI  4145. 3,  DCMAD1,  Ch3. 4 
( HM24) ,  " Pr epar i ng Hazar dous Mat er i al s f or  Mi l i t ar y Ai r  Shi pment s, "  3 
December  2012.   At  t he end of  t he pr oj ect ,  pr ovi de t he Cont r act i ng Of f i cer  
wi t h t he maxi mum quant i t y of  each mat er i al  t hat  was pr esent  at  t he s i t e at  
any one t i me,  t he dat es t he mat er i al  was pr esent ,  t he amount  of  each 
mat er i al  t hat  was used dur i ng t he pr oj ect ,  and how t he mat er i al  was used.  
Ensur e t hat  hazar dous mat er i al s ar e ut i l i zed i n a manner  t hat  wi l l  
mi ni mi ze t he amount  of  hazar dous wast e t hat  i s gener at ed.  Ensur e t hat  al l  
cont ai ner s of  hazar dous mat er i al s have NFPA l abel s or  t hei r  Japanese 
equi val ent .  Keep copi es of  t he SDS f or  hazar dous mat er i al s on si t e at  al l  
t i mes and pr ovi de t hem t o t he Cont r act i ng Of f i cer  at  t he end of  t he 
pr oj ect .  Cer t i f y t hat  hazar dous mat er i al s r emoved f r om t he si t e ar e 
hazar dous mat er i al s and do not  meet  t he def i ni t i on of  hazar dous wast e,  i n 
accor dance wi t h t he 40 CFR 261,  JEGS,  and i nst al l at i on r equi r ement s.

3. 9. 1   Hazar dous Mat er i al

Cont r act or s br i ngi ng hazar dous mat er i al  ont o t he i nst al l at i on must  have a 
l i s t  of  t he hazmat s,  al ong wi t h an SDS i n bot h Engl i sh and Japanese 
pr ovi ded i n t he EPP submi t t al  document s.  These document s must  be 
coor di nat ed and r out ed t hr ough Fi r e Depar t ment  and Envi r onment al  Di v i s i on.  
Al l  excess mat er i al s and empt y cont ai ner s ar e t he r esponsi bi l i t y  of  t he 
Cont r act or  and shal l  be r emoved at  t he end of  t he Cont r act .  Shoul d HM 
r equi r ement s change dur i ng t he per f or mance per i od,  t he Cont r act or  shal l  
i mmedi at el y not i f y t he Envi r onment al  Di v i s i on and Fi r e Depar t ment  of  such 
changes i n wr i t i ng.  

Hazar dous mat er i al s must  be st or ed,  handl ed,  used,  and di sposed of ,  i n 
accor dance wi t h 29 CFR 1910,  JEGS,  and l ocal  r egul at i ons.  

A l i s t  of  HM' s,  and t he associ at ed SDS i n bot h Engl i sh and Japanese must  
be pr esent ed t o t he Cont r act i ng Of f i cer  bef or e br i ngi ng HM' s on t he base.  
Al l  cont ai ner s wi t h hazar dous mat er i al s shal l  be cor r ect l y mar ked/ l abel ed 
wi t h DD For m 2522 ( DD- 2522)  or  an equi val ent  l abel  wi t h t he cont ai ner  
cont ent s and pr ot ect ed f r om damage ( compr essed gases,  f uel s,  aci ds,  and 
r ef r i ger ant s ( ODS)  ar e al so i ncl uded) .  

At  t he end of  t he pr oj ect  al l  Hazar dous Mat er i al s wi l l  be r emoved f r om t he 
i nst al l at i on,  unl ess appr oval  i s  gr ant ed by t he Envi r onment al  Di v i s i on,  
Saf et y and Fi r e Depar t ment  v i a t he Cont r act i ng Of f i cer .
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The Cont r act i ng Of f i cer  may r equest  document at i on f or  any spi l l s  or  
r el eases,  envi r onment al  r epor t s,  or  of f - s i t e t r ansf er s.

3. 9. 2   Cont r act or  Hazar dous Mat er i al  I nvent or y Log

I nser t  t he " Cont r act or  Hazar dous Mat er i al  I nvent or y Log" ( f ound at :  
ht t p: / / www. wbdg. or g/ f f c/ dod/ uni f i ed-  
f aci l i t i es- gui de- speci f i cat i ons- uf gs/ f or ms- gr aphi cs- t abl es) ,  whi ch 
pr ovi des i nf or mat i on r equi r ed by ( EPCRA Sect i ons 312 and 313)  al ong wi t h 
cor r espondi ng Saf et y Dat a Sheet s ( SDS)  i nt o t he Envi r onment al  Recor ds 
Bi nder  and updat e mont hl y and no l at er  t han Januar y 31 of  each cal endar  
year  dur i ng t he l i f e of  t he Cont r act .  Keep copi es of  t he SDSs f or  
hazar dous mat er i al s onsi t e.  At  t he end of  t he pr oj ect ,  pr ovi de t he 
Cont r act i ng Of f i cer  wi t h Envi r onment al  Recor ds Bi nder  cont ai ni ng copi es of  
t he SDSs,  and t he maxi mum quant i t y of  each mat er i al  t hat  was pr esent  at  
t he s i t e at  any one t i me,  t he dat es t he mat er i al  was pr esent ,  t he amount  
of  each mat er i al  t hat  was used dur i ng t he pr oj ect ,  and how t he mat er i al  
was used.  The Cont r act i ng Of f i cer  may r equest  document at i on f or  any 
spi l l s / r el eases,  envi r onment al  r epor t s or  of f - s i t e t r ansf er s may be 
r equest ed by t he Cont r act i ng Of f i cer .

Hazar dous mat er i al  may r equi r e pr i or  appr oval  f r om t he I nst al l at i on pr i or  
t o bei ng t r anspor t ed t o t he pr oj ect  s i t e.   The i nst al l at i on shal l  be 
cont act ed f or  pr ocedur es t o t r anspor t  and st or e hazar dous mat er i al  
r equi r ed by t he Cont r act or .   An SDS i n bot h Engl i sh and Japanese i s 
r equi r ed t o accompany al l  hazar dous mat er i al s br ought  ont o t he 
i nst al l at i on.

The Cont r act i ng Of f i cer  may r equest  document at i on f or  any spi l l s  or  
r el eases,  envi r onment al  r epor t s,  or  of f - s i t e t r ansf er s.

3. 9. 3   HAZARDOUS MATERI AL AND HAZARDOUS WASTE PROHI BI TI ONS

Unl ess ot her wi se speci f i ed i n t ask or der ,  do not  di spose hazar dous 
mat er i al s and hazar dous wast e i nt o any ar ea out si de t he Gover nment  cont r ol  
ar ea.  The Cont r act or  shal l  i nf or m of  hazar dous wast e t o be sal vaged t o t he 
Cont r act i ng Of f i cer  f or  t he not i f i cat i on pur pose t o Envi r onment al  
Hazar dous Wast e Di sposal  Br . ,  Envi r onment al  Di v i s i on,  PWD Sasebo,  NAVFAC 
FE f or  CFAS pr oj ect s i n wr i t i ng and coor di nat e set t i ng up t he boxes wi t h 
t he Cont r act i ng Of f i cer .  The Cont r act or  shal l  submi t  Hazar dous Wast e 
Di sposal  Di sposi t i on f or m pr ovi ded by t he Cont r act i ng Of f i cer .  No 
hazar dous mat er i al  shal l  be br ought  ont o t he gover nment  pr oper t y t hat  ar e 
not  di r ect l y r el at ed t o r equi r ement s f or  t he per f or mance of  t hi s Cont r act .  
The gover nment  i s not  r esponsi bl e f or  t he di sposal s of  Cont r act or ' s 
wast es/ mat er i al s br ought  on t he j ob s i t e whi ch ar e not  r equi r ed i n t he 
per f or mance of  t hi s Cont r act .  The i nt ent  of  " hazar dous wast es t hat  exi st  
i n t he Gover nment  f aci l i t y"  i s  hazar dous wast es t hat  i s gener at ed as par t  
of  t hi s Cont r act ,  and i s exi st ed wi t hi n t he boundar y of  t he Cont r act  
l i mi t s and not  br ought  i n f r om of f s i t e by t he Cont r act or .  The di sposal  of  
i nci dent al  mat er i al s used t o accompl i sh t he wor k i ncl udi ng,  but  not  
l i mi t ed t o aer osol  cans,  wast e pai nt ,  c l eani ng sol vent s,  cont ami nat ed 
br ushes,  r ags,  c l ot hi ng,  et c.  ar e t he r esponsi bi l i t y  of  t he Cont r act or ,  
except  t he i nci dent al  hazar dous wast e speci f i ed i n el sewher e of  t hi s 
Cont r act .

3. 10   PREVI OUSLY USED EQUI PMENT

Cl ean pr evi ousl y used const r uct i on equi pment  pr i or  t o br i ngi ng i t  ont o t he 
pr oj ect  s i t e.   Equi pment  must  be f r ee f r om soi l  r esi dual s,  egg deposi t s 
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f r om pl ant  pest s,  noxi ous weeds,  and pl ant  seeds.   

[ 3. 11   CONTROL AND MANAGEMENT OF ASBESTOS- CONTAI NI NG MATERI AL ( ACM)

Manage and di spose of  asbest os-  cont ai ni ng wast e i n accor dance wi t h t he  
JEGS and appl i cabl e Feder al ,  GOJ nat i onal  or  pr ef ect ur al  l aws and 
r egul at i ons.   Cont r act or  must  doubl e- bag ACM wast e,  package i n a UN 
appr oved Tr i - wal l  cont ai ner ,  wei gh wi t h a cer t i f i ed scal e,  l abel  i n 
Engl i sh and Japanese,  f ur ni sh anal yt i cal  r esul t  and submi t  i nf or mat i on t o 
t he USAG- O Envi r onment al  Di v i s i on.  The Cont r act or  shal l  be r esponsi bl e f or  
col l ect i on and di sposal  of  ACM wast e.  The ACM wast e shal l  be subj ect ed t o 
pr e- shi pment  i nspect i ons by t he Envi r onment al  Di v i s i on i f  necessar y.   
[ Cont act  JED Envi r onment al  f or  t he most  cur r ent  ver si on of ] [ Ref er  t o]  
Sect i on 02 82 00 ASBESTOS REMEDI ATI ON.   Mani f est  asbest os- cont ai ni ng wast e 
and pr ovi de t he mani f est  t o t he Cont r act i ng Of f i cer .   Not i f i cat i ons t o t he 
Cont r act i ng Of f i cer  and I nst al l at i on Ai r  Pr ogr am Manager  ar e r equi r ed 
bef or e st ar t i ng any asbest os wor k.

Removal  of  mast i cs,  necessar y t o achi eve t he Cont r act ' s obj ect i ves,  shal l  
be per f or med i n a manner  as i f  t he mat er i al  cont ai ns asbest os.

When appl i cabl e,  a mi ni mum of  14 cal endar  days pr i or  t o t he demol i t i on or  
r enovat i on of  a f aci l i t y  t hat  i nvol ves r emovi ng or  di st ur bi ng f r i abl e ACM,  
t he Cont r act or  shal l  pr epar e a Wr i t t en Assessment  Of  Fr i abl e Asbest os 
Di st ur bance and submi t  t o t he COR,  who wi l l ,  i n t ur n submi t  t o t he 
I nst al l at i on Commander  i n accor dance wi t h t he JEGS.

[ For  any pr evi ousl y unt est ed mat er i al  suspect ed t o cont ai n asbest os and 
l ocat ed i n ar eas i mpact ed by t he wor k,  not i f y t he Cont r act i ng Of f i cer  ( CO)  
who wi l l  or der  up t o [ _____]  bul k sampl es t o be obt ai ned and anal yzed at  
t he Cont r act or ' s expense.  Sampl es shal l  be col l ect ed i n suf f i c i ent  amount s 
such t hat  a f ol l ow- on t est  ut i l i z i ng TEM or  1000 poi nt  count  anal ysi s can 
be per f or med,  shoul d i t  be necessar y.    The Cont r act or  shal l  del i ver  t he 
sampl e( s)  t o a l abor at or y accr edi t ed under  t he Nat i onal  I nst i t ut e of  
St andar ds and Technol ogy ( NI ST)  " Nat i onal  Vol unt ar y Labor at or y 
Accr edi t at i on Pr ogr am ( NVLAP) "  and anal yzed by PLM.   The l abor at or y shal l  
have a wor ki ng def i ni t i on of  “ Tr ace”  amount s of  asbest os,  and t he 
l abor at or y shal l  r epor t  any det ect abl e amount  of  asbest os i n a bul k sampl e 
t hat  i s l ess t han t he PLM Li mi t  of  Quant i f i cat i on of  1% as a “ Tr ace”  
concent r at i on.  I f  PLM does not  det ect  t he pr esence of  asbest os ( e. g.  
“ non- det ect ” ) ,  t he mat er i al  shal l  be consi der ed <0. 1% asbest os.  I f  PLM 
anal ysi s det ect s asbest os i n any di scer ni bl e amount  ( t o i ncl ude “ t r ace”  or  
“ l ess t han 1%” ) ,  t he mat er i al  shal l  be consi der ed >0. 1% asbest os unl ess 
pr oven t o be non- ACM by t he use of  quant i f i cat i on met hods capabl e of  
achi evi ng an anal yt i cal  sensi t i v i t y of  l ess t han 0. 1%,  such as 
Tr ansmi ssi on El ect r on Mi cr oscopy ( TEM)  or  1000 poi nt  count i ng.   

The Cont r act i ng Of f i cer  ( CO)  wi l l  or der ,  t est i ng by TEM or  1000 poi nt  
count i ng,  f or  up t o [  ]  sampl es,  t o be obt ai ned at  t he Cont r act or ' s 
expense and del i ver ed t o a l abor at or y accr edi t ed under  t he Nat i onal  
I nst i t ut e of  St andar ds and Technol ogy ( NI ST)  " Nat i onal  Vol unt ar y 
Labor at or y Accr edi t at i on Pr ogr am ( NVLAP) " ,  f or  t hose sampl es wi t h r esul t s 
of  < 1% ACM as anal yzed by PLM.   

Any addi t i onal  component s i dent i f i ed as ACM t hat  have been appr oved by t he 
CO f or  r emoval  shal l  be r emoved and wi l l  be pai d f or  by an equi t abl e 
adj ust ment  t o t he Cont r act  pr i ce under  t he CONTRACT CLAUSE t i t l ed 
" changes" .   Sampl i ng shal l  be conduct ed by per sonnel  who have successf ul l y 
compl et ed t he EPA Model  Accr edi t at i on Pl an ( MAP)  " Bui l di ng I nspect or "  
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t r ai ni ng cour se and i s AHERA cer t i f i ed as a " Bui l di ng I nspect or " . ]

] [ 3. 12   CONTROL AND MANAGEMENT OF LEAD- BASED PAI NT ( LBP)

Manage and di spose of  l ead- cont ami nat ed wast e i n accor dance wi t h t he JEGS 
and al l  appl i cabl e Feder al ,  GOJ nat i onal  or  pr ef ect ur al  l aws and 
r egul at i ons and i nst al l at i on r equi r ement s.  [ Cont act  JED Envi r onment al  f or  
t he most  cur r ent  ver si on of ] [ Ref er  t o]  Sect i on 02 83 00 LEAD REMEDI ATI ON.   
The Cont r act or  shal l  assume al l  pai nt s and coat i ngs t hat  wi l l  be di st ur bed 
dur i ng t he cour se of  meet i ng t he cont r act ual  r equi r ement s,  cont ai n 
det ect abl e l evel s of  l ead,  r equi r i ng t he Cont r act or  t o i ncor por at e OSHA 
r egul at i ons f or  wor ker  and occupant  pr ot ect i on.   Cont r act or  must  package 
l ead cont ami nat ed wast e i n a UN appr oved cont ai ner ,  wei gh wi t h a cer t i f i ed 
scal e,  l abel  i n Engl i sh and Japanese,  f ur ni sh anal yt i cal  r esul t  and submi t  
i nf or mat i on t o USAG- O Envi r onment al  Di v i s i on.  The Cont r act or  shal l  be 
r esponsi bl e f or  col l ect i on and di sposal  of  LBP wast e.  The LBP wast e shal l  
be subj ect ed t o pr e- shi pment  i nspect i ons by t he Envi r onment al  Di v i s i on i f  
necessar y. The Cont r act or  i s t o assume t hat  al l  exi st i ng pai nt  encount er ed 
i n t hi s Cont r act  cont ai n det ect abl e l evel s of  l ead,  and t he OSHA 
r egul at i ons r ef er enced i n t hese speci f i cat i on appl i es.  Any at t ached l ead 
mat er i al  sur vey i nf or mat i on i s pr ovi ded f or  di sposal  pur poses onl y.  
Mani f est  any l ead- cont ami nat ed wast e and pr ovi de t he mani f est  t o t he 
Cont r act i ng Of f i cer . No pai nt  cont ai ni ng l ead shal l  be used dur i ng t he 
cour se of  t hi s Cont r act .  Wor k wi t h LBP must  compl y wi t h 29 CFR 1926. 62,  
29 CFR 1910. 134,  JEGS,  GOJ,  Pr ef ect ur al ,  and l ocal  r equi r ement s.  The 
Cont r act or  must  mai nt ai n al l  document at i on r egar di ng l ead exposur e by 
ei t her  hi st or i cal  dat a or  pr oj ect  dat a.  Conduct  i n accor dance wi t h Sect i on 
[ ] .

a.  Pr i or  t o t he commencement  of  const r uct i on,  t he pr i me Cont r act or ,  each 
subcont r act or  and mat er i al / equi pment  suppl i er  shal l  pr ovi de t o t he CO and 
USAG- O Envi r onment al  Di v i s i on t he most  cur r ent  Saf et y Dat a Sheet s pr ovi ng 
t hat  t he pai nt  does not  have any l ead cont ent .

b.  The Cont r act or  shal l  be r esponsi bl e f or  col l ect i on and di sposal  of  al l  
l ead pai nt  chi ps and l ead pai nt - cont ami nat ed mat er i al s,  and f or  
accumul at i on of  t hese chi ps/ mat er i al s on si t e.  The Cont r act or  shal l  t est  
t he pai nt  mat er i al s,  pr ovi de cont ai ner s f or  pr oper  di sposal ,  t r anspor t  and 
di spose of  any r esul t i ng hazar dous wast e as descr i bed i n par agr aphs [ ] .

c.  Const r uct i on and demol i t i on wast e suspect ed of ,  or  r epor t ed t o cont ai n
LBP cont ami nat i on must  be pr of i l ed t hr ough t he per f or mance of  a t oxi c i t y 
anal ysi s.  A copy of  t he t oxi c i t y anal ysi s must  be pr ovi ded t o USAG- O 
Envi r onment al  Di v i s i on and t he CO.  LBP wast es ar e speci al l y cont r ol l ed 
i ndust r i al  wast e havi ng t he pot ent i al  t o have l ead and cadmi um l evel s 
above t he r egul at or y l evel s.  Lead and cadmi um l evel s above t he 0. 3 mg/ L 
r egul at or y l evel s wi l l  not  be di sposed of  i n a sol i d wast e l andf i l l .  These 
t ypes of  wast es shal l  be di sposed of  as hazar dous wast e.  LBP wast es bel ow 
t he l ead and cadmi um r egul at or y l evel s may be di sposed of  i n a per mi t t ed 
sol i d wast e l andf i l l .

d.  Copi es of  al l  l ead pai nt - r el at ed document at i on gener at ed f r om t hi s 
pr oj ect ,  i ncl udi ng l ead t est i ng,  ai r  moni t or i ng and hazar dous wast e 
mani f est s,  shal l  be pr ovi ded by t he Cont r act or  t o t he Cont r act i ng Of f i cer .  
A copy shal l  be f or war ded t o USAG- O Envi r onment al  Di v i s i on v i a t he 
Cont r act i ng Of f i cer  wi t hi n 10 wor ki ng days of  t ask compl et i on.
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] [ 3. 13   CONTROL AND MANAGEMENT OF POLYCHLORI NATED BI PHENYLS ( PCBS)

Manage and di spose of  PCB- cont ami nat ed wast e i n accor dance wi t h t he JEGS,  
i nst al l at i on r equi r ement s,  and Sect i on 02 84 33 REMOVAL AND DI SPOSAL OF 
POLYCHLORI NATED BI PHENYLS ( PCB) .  Pur chase of  el ect r i cal  equi pment  and 
t r ansf or mer s cont ai ni ng PCBs i s pr ohi bi t ed.

3. 13. 1   Removal  Or  I nst al l at i on

Wor k on PCB equi pment  i s f or bi dden usi ng t hi s suppl ement  al one.   I f  t he 
pr oj ect  i nvol ves t he di st ur bance,  r el ocat i on,  i nst al l at i on,  or  r emoval  of  
pr oduct s t hat  have hi st or i cal l y cont ai ned PCBs,  f ol l ow t he i nst r uct i ons i n 
t he suppl ement  t o t he speci f i cat i on t hat  per t ai ns t o t hat  pr oduct ' s 
i nst al l at i on or  r emoval  ( Tr ansf or mer  Repl acement ,  Li ght i ng Repl acement ,  
et c. ) .

a.  Tr ansf or mer s

( 1)  Cont r act or  must  pr ovi de a manuf act ur er  cer t i f i cat i on st at i ng t hat  t he 
t r ansf or mer s used i n t he pr oj ect  ar e PCB- f r ee ( no det ect abl e PCBs) .  The 
phr ase " No PCBs"  must  appear  on t he l abel  of  t he t r ansf or mer .  ( JEGS)

( 2)  Cont r act or  shal l  sampl e t he t r ansf or mer  f or  t he pr esence of  PCBs usi ng 
sampl es anal yzed at  a l ocal  Japanese l abor at or y.  Resul t s ar e t o be 
bi l i ngual .  Recommend t hat  t he l abor at or y t echni c i an pul l  t he sampl e.  
Cont r act or  i s r equi r ed t o submi t  bi l i ngual  copi es of  t he l ab r esul t  t o 
USAG- O Envi r onment al  Di v i s i on f or  appr oval .  Cont r act or  wi l l  al so pr ovi de a 
copy of  t he l ab r esul t  t o t he CO.

( 3)  I f  l ab r esul t s i ndi cat e t hat  t he PCBs cont ent  i s mor e t han 0. 5 mg/ Kg 
cont act  USAG- O Envi r onment al  Di v i s i on f or  gui dance on t ur n- i n pr ocedur es 
of  t r ansf or mer s.

( 4)  I f  l ab r esul t s i ndi cat e t hat  t he t r ansf or mer  i s non- PCB ( i . e.  l ess 
t han 0. 5 mg/ Kg)  t hen i t  may be possi bl e t o r ecycl e t he t r ansf or mer  and 
di el ect r i c f l ui d.

b.  Paper  I nsul at ed Lead Cover ed ( PI LC)  Cabl e

( 1)  Cont r act or  must  pr ovi de a manuf act ur er  cer t i f i cat i on st at i ng t hat  t he 
PI LC used i n t he pr oj ect  i s  PCB- f r ee ( no det ect abl e PCBs)  and 
non- Asbest os.  ( JEGS) .

( 2)  Cont r act or  shal l  sampl e each r un of  cabl e f or  t he pr esence of  PCBs and 
Asbest os usi ng a l ocal  Japanese l abor at or y i n accor dance wi t h Japanese 
di sposal  met hods.  PCB r esul t s ar e t o be bi l i ngual .  Asbest os t est  met hod i s 
t o be i n accor dance t o JI S A 1481 t o 0. 1% by wei ght .  Recommend t hat  t he 
l abor at or y t echni c i an pul l  t he sampl e.  Cont r act or  i s r equi r ed t o submi t  
bi l i ngual  copi es of  t he l ab r esul t  t o USAG- O Envi r onment al  Di v i s i on f or  
appr oval .  Cont r act or  wi l l  al so pr ovi de a copy of  t he l ab r esul t  t o t he CO.

( 3)  I f  t he l ab r esul t s i ndi cat e t hat  t her e ar e PCBs pr esent  i n t he PI LC i n 
concent r at i ons above 0. 5 mg/ Kg,  cont act  USAG- O Envi r onment al  Di v i s i on f or  
gui dance on t ur n- i n pr ocedur es.

( 4)  Cont r act or  shal l  t ake car e when handl i ng PI LC.  Pr i or  t o r emoval ,  t he 
Cont r act or  shal l  l ay down t ar ps ( bl ue pol y sheet s ar e accept abl e)  at  t he 
manhol e and sur r oundi ng ar ea.  Cabl e shal l  be pul l ed i n l ong r uns,  
mi ni mi zi ng cut s,  and pl aced i n a spool  and i dent i f i ed as t o whi ch manhol e 
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t hey or i gi nat ed.

( 5)  Cont r act or  shal l  seal  ends of  cabl e,  and any ar ea wher e sheat hi ng i s 
compr omi sed wi t h spl i c i ng t ape.  A cover ,  such as a bl ue pol y sheet ,  i s  t o 
be pl aced over  t he spool  of  cabl e t o pr event  r ai nf al l  f r om cont act i ng t he 
cabl e.  Cabl e i s t o be st aged away f r om st or m dr ai ns whi l e awai t i ng r esul t s.

( 6)  Cont r act or  shal l  pl ace spl i ces al ong wi t h t ar ps and r ags used i n 
pul l i ng cabl e i n UN cer t i f i ed open- head dr ums and i dent i f i ed as t o whi ch 
manhol e t hey or i gi nat ed.  Debr i s i s t o be cl eaned up and cont ai ner i zed 
dai l y.

( 7)  I f  t he l ab r esul t s i ndi cat e Asbest os i s pr esent  i n t he PI LC i n 
concent r at i ons above 0. 1 % by wei ght ,  abat e Asbest os i n accor dance wi t h 
Sect i on 13280A,  Asbest os Hazar d Cont r ol  Act i v i t i es.

( 8)  I f  l ab r esul t s i ndi cat e t hat  t he PI LC i s non- PCB ( i . e.  l ess t han 0. 5 
mg/ Kg)  and non-  Asbest os ( l ess t han 0. 1% by wei ght )  t hen t he mat er i al  may 
be managed as a scr ap met al  and di sposed of  of f - base by t he Cont r act or .

] [ 3. 14   CONTROL AND MANAGEMENT OF LI GHTI NG BALLAST AND LAMPS CONTAI NI NG PCBS

Manage and di spose of  cont ami nat ed wast e i n accor dance wi t h t he JEGS and 
i nst al l at i on r equi r ement s. [  [ Cont act  JED Envi r onment al  f or  t he most  
cur r ent  ver si on of ] [ Ref er  t o]  Sect i on 02 84 16 HANDLI NG OF LI GHTI NG 
BALLASTS AND LAMPS CONTAI NI NG PCBS AND MERCURY. ]

I f  bal l ast s wi t hout  a " No PCBs"  l abel  ar e encount er ed,  t he manuf act ur er  
shal l  be cont act ed t o det er mi ne t he PCB- cont ent  of  t he bal l ast .  
Fur t her mor e,  t her e i s a possi bi l i t y  t hat  bal l ast s l abel ed " No PCBs"  may 
st i l l  cont ai n PCBs above t he Japan- est abl i shed l evel  of  0. 5 mg/ Kg.  Because 
t he U. S.  def i ni t i on f or  PCBs i s 50 mg/ Kg and over ,  i t  i s  possi bl e t hat  
some U. S.  manuf act ur er s may consi der  " No PCBs"  as 50 mg/ Kg or  bel ow.  
Ther ef or e,  i f  a pr oj ect  i nvol ves t he r emoval ,  di sposal  and i nst al l at i on of  
bal l ast s,  t he manuf act ur er  shal l  be cont act ed and an MSDS or  a wr i t t en 
st at ement  i ndi cat i ng t hat  t he bal l ast s cont ai n l ess t han 0. 5 mg/ Kg of  PCBs 
shal l  be r equest ed,  even i f  t he exi st i ng bal l ast s ar e l abel ed " No PCBs" .  
However ,  i t  i s  best  i f  t he manuf act ur er  i s abl e t o st at e t hat  t her e i s 
absol ut el y 0 PCBs i n t hei r  pr oduct .  I f  t he Cont r act or  cannot  obt ai n any 
PCB i nf or mat i on f or  t he bal l ast s,  t he Cont r act or  shal l  t ake a 
r epr esent at i ve sampl e of  each model  and have t he sampl es anal yzed at  a 
l ocal  Japanese l abor at or y.  The Cont r act or  i s r equi r ed t o submi t  bi l i ngual  
copi es of  t he l ab r esul t s t o USAG- O Envi r onment al  Di v i s i on.  I f  t he l ab 
r esul t s i ndi cat e t hat  t he PCB- cont ent  i s mor e t han 0. 5 mg/ Kg,  USAG- O 
Envi r onment al  Di v i s i on shal l  be cont act ed f or  gui dance on t he t ur n- i n 
pr ocedur es f or  t he wast es cont ai ni ng PCBs.  Segr egat e PCBs f r ee bal l ast s 
f r om PCBs cont ai ni ng bal l ast s and f ur t her  segr egat ed accor di ng t o model .  
The bal l ast s shal l  be pl aced i n a uni t ed nat i on cer t i f i ed dr um cont ai ner  
and i n separ at e boxes per  br and as wel l  as per  US and Japanese pr oduct s.  
Cont r act or  must  package PCBs bal l ast  i n a UN appr oved cont ai ner ,  wei gh 
wi t h a cer t i f i ed scal e,  l abel  i n Engl i sh and Japanese,  f ur ni sh anal yt i cal  
r esul t  and submi t  i nf or mat i on t o USAG- O Envi r onment al  Di v i s i on.  For  
f ur t her  i nf or mat i on,  cont act  t he PCBs Manager  at  652- 4382 or  652- 4910.

Li ght  Fi xt ur es wast e i ncl udi ng,  but  not  l i mi t ed t o mer cur y cont ai ni ng 
equi pment  such as f l or escent  l amps,  mer cur y vapor  l amps,  and hi gh pr essur e 
sodi um l amps shal l  be di sposed as Hazar dous Wast e and t ur ned i n t o t he 
Gover nment  i n accor dance wi t h t he JEGS.   Non hazar dous wast e shal l  be 
di sposed of f - base i n accor dance wi t h al l  appl i cabl e JEGS,  Japanese l aws 
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and l ocal  r egul at i ons.   Li ght i ng f i x t ur e bal l ast s may cont ai n PCB as 
speci f i ed i n Par agr aph " PCB Cont ai ned Wast e Mat er i al s and Equi pment " .  When 
t he l i ght  bal l ast  does not  cont ai n PCBs,  submi t  t he bal l ast  manuf act ur er ' s 
non- PCB cer t i f i cat e t o t he NAVFAC PWD Envi r onment  Of f i ce v i a t he 
Cont r act i ng Of f i cer .

a.  Li ght  Bal l ast s/ Capaci t or s.

( 1)  Cont r act or  must  pr ovi de a manuf act ur er  cer t i f i cat i on st at i ng t hat  t he 
bal l ast s/ capaci t or s used i n t he pr oj ect  ar e PCB- f r ee ( no det ect abl e PCBs) .  
The phr ase " No PCBs  "  must  appear  on t he l abel  of  t he bal l ast / capaci t or .  (
JEGS) .

( 2)  Al l  bal l ast s/ capaci t or s must  be r emoved f r om t he f i xt ur es.  
Bal l ast s/ capaci t or s ar e t o be segr egat ed based on PCB- f r ee f r om 
PCB- cont ai ni ng,  U. S.  and Japanese- made and accor di ng t o model .  Ref er  t o 
Sect i on 3. 73 of  t hi s par t  f or  t ur n- i n and di sposal .   

] 3. 15   CONTROL AND DI SPOSAL OF I ONI ZATI ON SMOKE DETECTORS AND TRI TI UM EXI T 
SI GNS

3. 15. 1   Mat er i al  Baggi ng

Remove exi st i ng i oni zat i on smoke det ect or s and t r i t i um exi t  s i gns,  and 
pl ace l i ke t ypes t oget her ;  i . e.  same manuf act ur er  and model  number ,  i n a 
pl ast i c bag.  Pr ovi de a l abel  on t he bag wi t h t he f ol l owi ng dat a:

Manuf act ur er
Model  Number

  I sot ope/ Quant i t y ( i f  known)
Act i v i t y
Cont r act  Number

3. 15. 2   Mat er i al  St or age

Do not  open smoke det ect or s due t o a smal l  amount  of  r adi oact i ve 
( Amer i c i um 241)  mat er i al .  St or e pl ast i c bags i n 55- gal l on cover ed dr um( s) .  
Do not  seal  t he dr um( s) .  Appl y a l abel  ent i t l ed " RADI OACTI VE"  and t he 
st or age i nvent or y f or m t o ext er i or  sur f ace of  t he cover  and si de of  t he 
dr um( s) .  Pr ovi de a r ecor d copy,  f or  each dr um st or age i nvent or y t o t he 
Cont r act i ng Of f i cer .

3. 15. 2. 1   St or age Si t e and Di sposal  f or  U. S.  Pr oduct s

Del i ver  dr ums t o desi gnat ed f aci l i t y  f or  st or age and di sposal  of  U. S made 
i oni zat i on smoke det ect or s and t r i t i um exi t  s i gns as di r ect ed by t he 
Cont r act i ng Of f i cer .

3. 15. 3   St or age and Di sposal  f or  Japanese Pr oduct s

The Cont r act or  shal l  be r esponsi bl e f or  st or age of  Japanese i oni zat i on 
smoke det ect or s and del i ver y t o each manuf act ur er  i n accor dance wi t h 
Japanese l aw,  " Houshasei  Doui genso Tou Ni  Yor u Houshasen Shougai  Boushi  Ni  
Kannsur u Hour i shu" .  I f  unabl e t o i dent i f y t he manuf act ur er ,  i t ems may be 
sent  t o t he " Japan Radi oi sot ope Associ at i on" .

3. 16   PETROLEUM,  OI L,  LUBRI CANT ( POL)  STORAGE AND FUELI NG

POL pr oduct s i ncl ude f l ammabl e or  combust i bl e l i qui ds,  such as gasol i ne,  
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di esel ,  l ubr i cat i ng oi l ,  used engi ne oi l ,  hydr aul i c oi l ,  mi ner al  oi l ,  and 
cooki ng oi l .   St or e POL pr oduct s and f uel  equi pment  and mot or  vehi c l es i n 
a manner  t hat  af f or ds t he maxi mum pr ot ect i on agai nst  spi l l s  i nt o t he 
envi r onment .   Manage and st or e POL pr oduct s i n accor dance wi t h t he JEGS 
and i nst al l at i on r equi r ement s and appl i cabl e GOJ nat i onal  or  pr ef ect ur al  
l aws and r egul at i ons.   Use secondar y cont ai nment s,  di kes,  cur bs,  and ot her  
bar r i er s,  t o pr event  POL pr oduct s f r om spi l l i ng and ent er i ng t he gr ound,  
st or m or  sewer  dr ai ns,  st or mwat er  di t ches or  canal s,  or  navi gabl e wat er s 
of  Japan.   Descr i be i n t he EPP ( see par agr aph ENVI RONMENTAL PROTECTI ON 
PLAN)  how POL t anks and cont ai ner s must  be st or ed,  managed,  and i nspect ed 
and what  pr ot ect i ons must  be pr ovi ded. [   St or age of  oi l ,  i ncl udi ng f uel ,  
on t he pr oj ect  s i t e i s not  al l owed.   Fuel  must  be br ought  t o t he pr oj ect  
s i t e each day t hat  wor k i s per f or med. ] [   St or age of  f uel  on t he pr oj ect  
s i t e must  be i n accor dance wi t h t he JEGS and i nst al l at i on r equi r ement s,  
and l ocal  l aws and r egul at i ons and par agr aph OI L STORAGE I NCLUDI NG FUEL 
TANKS. ]  

I f  t empor ar y pet r ol eum pr oduct s and l ubr i cant s cont ai ni ng t anks/ cont ai ner s 
ar e t o be st or ed at  a j ob s i t e,  spi l l  pr event i ve measur es shal l  be t aken.  
A secondar y cont ai nment  syst em shal l  be appl i ed.  Appr opr i at e and 
compat i bl e spi l l  k i t s shal l  be r eadi l y avai l abl e at  a j ob s i t e.  A s i gn 
l ar ger  t han 0. 3 met er s wi de and 0. 6 met er s l ong or  c l ear l y v i s i bl e f r om 16 
met er s shal l  be pr ovi ded cont ai ni ng f ol l owi ng i nf or mat i on i n Engl i sh and 
Japanese:  i dent i f i cat i on number ,  maxi mum st or age capaci t y,  t he t i t l e and 
t el ephone number  of  t he poi nt  of  cont act ,  and st at e t hat  " DANGER:  NO 
FLAMMABLE OR I GNI TI ON SOURCES WI THI N 50 FEET OR 16 METERS"  i n r ed l et t er s.
Fur t her  gui dance on spi l l  pr event i on measur es i s avai l abl e;  cont act  
I nst al l at i on Envi r onment al  Of f i ce.

3. 16. 1   Used Oi l  Management

" Used oi l , "  means any oi l  or  ot her  wast e pet r ol eum,  oi l ,  or  l ubr i cant  
( POL)  pr oduct  t hat  has been r ef i ned f r om cr ude oi l ,  or  i s  synt het i c oi l ,  
has been used and as a r esul t  of  such use,  i s cont ami nat ed by physi cal  or  
chemi cal  i mpur i t i es,  or  i s  of f  speci f i cat i on and cannot  be used as 
i nt ended.  Al t hough used oi l  may exhi bi t  t he char act er i st i cs of  r eact i v i t y,  
t oxi c i t y,  i gni t abi l i t y ,  or  cor r osi v i t y,  i t  i s  st i l l  consi der ed used oi l ,  
unl ess i t  has been mi xed wi t h hazar dous wast e.   Manage used oi l  gener at ed 
on si t e i n accor dance wi t h t he JEGS and i nst al l at i on r equi r ement s.   
Det er mi ne i f  any used oi l  gener at ed whi l e onsi t e exhi bi t s a char act er i st i c 
of  hazar dous wast e.   Used oi l  cont ai ni ng 1, 000 par t s per  mi l l i on of  
sol vent s i s consi der ed a hazar dous wast e and di sposed of  at  t he 
Cont r act or ' s expense.   Used oi l  mi xed wi t h a hazar dous wast e i s al so 
consi der ed a hazar dous wast e.   Di spose i n accor dance wi t h par agr aph 
HAZARDOUS WASTE DI SPOSAL.

Pet r ol eum Pr oduct  Used or  Remai ni ng I n Exi st i ng Faci l i t y  -  Tur n- i n 
pet r ol eum pr oduct s gener at ed f r om exi st i ng f aci l i t i es whi ch i s def i ned as 
a hazar dous wast e or  r ecycl abl e.  Tur n- i n t o Gover nment ' s st or age f aci l i t y  
i n accor dance wi t h Sect i on 01 74 19 CONSTRUCTI ON AND DEMOLI TI ON WASTE 
MANAGEMENT.

3. 16. 2   Oi l  St or age I ncl udi ng Fuel  Tanks

Pr ovi de secondar y cont ai nment  and over f i l l  pr ot ect i on f or  oi l  st or age 
t anks.   A ber m used t o pr ovi de secondar y cont ai nment  must  be of  suf f i c i ent  
s i ze and st r engt h t o cont ai n t he cont ent s of  t he t anks pl us 12 cent i met er s 
f r eeboar d f or  pr eci pi t at i on.   Const r uct  t he ber m t o be i mper vi ous t o oi l  
f or  72 hour s t hat  no di schar ge wi l l  per meat e,  dr ai n,  i nf i l t r at e,  or  
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ot her wi se escape bef or e c l eanup occur s.   Use dr i p pans dur i ng oi l  t r ansf er  
oper at i ons;  adequat e absor bent  mat er i al  must  be onsi t e t o c l ean up any 
spi l l s  and pr event  r el eases t o t he envi r onment .   Cover  t anks and dr i p pans 
dur i ng i ncl ement  weat her .   Pr ovi de pr ocedur es and equi pment  t o pr event  
over f i l l i ng of  t anks.   I f  t anks and cont ai ner s wi t h an aggr egat e 
abovegr ound capaci t y gr eat er  t han 5000 l i t er  wi l l  be used onsi t e ( onl y 
cont ai ner s wi t h a capaci t y of  208 l i t er  or  gr eat er  ar e count ed) ,  pr ovi de 
and i mpl ement  a SPCC pl an meet i ng t he r equi r ement s of  40 CFR 112.   Do not  
br i ng under gr ound st or age t anks t o t he i nst al l at i on f or  Cont r act or  use 
dur i ng a pr oj ect .   Submi t  t he SPCC pl an t o t he Cont r act i ng Of f i cer  f or  
appr oval .

Moni t or  and r emove any r ai nwat er  t hat  accumul at es i n open cont ai nment  
di kes or  ber ms.   I nspect  t he accumul at ed r ai nwat er  pr i or  t o dr ai ni ng f r om 
a cont ai nment  di ke t o t he envi r onment ,  t o det er mi ne t her e i s no oi l  sheen 
pr esent .  I f  a sheen i s pr esent ,  r emove t he sheen i n accor dance wi t h CFAS 
Envi r onment al  Management  Pl ans,  pr i or  t o dr ai ni ng cont ai nment  di ke.
Mai nt ai n a wr i t t en r ecor d of  cont ai nment  di ke i nspect i ons,  sheen r emoval ,  
and dr ai nage by dat e and t i me.

3. 16. 3   Secondar y Cont ai nment

A secondar y cont ai nment  capabl e of  hol di ng t he ent i r e cont ent s of  t he 
l ar gest  s i ngl e t ank pl us suf f i c i ent  f r eeboar d t o al l ow f or  pr eci pi t at i on 
and expansi on of  pr oduct  shal l  be pr ovi ded.  Al t er nat i vel y,  a doubl e wal l  
cont ai ner  equi pped wi t h adequat e t echni cal  spi l l  and l eak pr event i on 
opt i ons such as over f i l l  al ar m and f l ow shut of f  may pr ovi de as t he 
secondar y cont ai nment .

3. 16. 4   FUEL STORAGE TANKS

US Ar my Gar r i son Fi r e Depar t ment  and USAG- O Envi r onment al  Di v i s i on must  
appr ove t he use of  f uel  st or age t anks on base,  and t he Cont r act or  must  
ensur e adequat e spi l l  cont ai nment  ( spi l l  k i t s)  f or  any t anks appr oved f or  
use.  The Cont r act or  must  have wr i t t en spi l l  pr ocedur es f or  t anks and heavy 
equi pment  t hat  t hey use on base.  Tempor ar y gasol i ne st or age i s not  
per mi t t ed on base.

Pr ovi de secondar y cont ai nment  such as spi l l  pans or  i mper vi ous ber ms wher e 
necessar y when br i ngi ng f uel  st or age t anks on base.  Cont act  t he 
Cont r act i ng Of f i cer  f or  i nspect i on t o ensur e pr oper  set up of  f uel  st or age 
pr i or  t o di spensi ng of  f uel .  

Al l  t anks r egar dl ess of  s i ze must  have secondar y cont ai nment  or  doubl e 
wal l  capabl e of  hol di ng t he ent i r e cont ent s of  t he l ar gest  s i ngl e t ank 
pl us suf f i c i ent  f r eeboar d t o al l ow f or  pr eci pi t at i on and expansi on of  
pr oduct .  

When a f aci l i t y  wi t h f uel  st or age t anks i s demol i shed,  demol i t i on of  t he 
t ank( s)  shal l  be i ncl uded i n t he scope of  t he pr oj ect .  The f ol l owi ng 
st andar ds shal l  be appl i ed when demol i shi ng an exi st i ng t ank.

a.  Tr ai ni ng:  Per sonnel  i nvol ved i n r emovi ng t anks must  have t r ai ni ng on
UST/ AST r emoval  and conf i ned space ent r y.

b.  Envi r onment al ,  Heal t h and Saf et y Pl an:  Pr epar e envi r onment al ,  heal t h 
and saf et y pl an and keep i t  at  t he s i t e dur i ng t ank r emoval .  Coor di nat e 
pl an wi t h USAG- O Envi r onment al  Di v i s i on v i a t he Cont r act i ng Of f i cer  pr i or  
t o st ar t  of  const r uct i on.

SECTI ON 01 57 19  Page 60



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

Pl an shal l  i ncl ude:

( 1)  Al l  pl anned saf et y measur es

( 2)  Pr ot ect i ve equi pment  t o be used by wor ker s

( 3)  Document at i on of  wor ker  t r ai ni ng

( 4)  Lab anal ysi s of  t he mat er i al  i n t he t ank

( 5)  Di sposal  met hod f or  t ank cont ent s and any cont ami nat i on i n accor dance 
wi t h l ocal  r egul at i ons

( 6)  Locat i on of  post - excavat i on soi l  sampl i ng poi nt s,  anal yt i cal  met hods 
t o be used on sampl es,  and cl ean up l evel s.  At  l east  5 sampl i ng poi nt s 
wi l l  be used af t er  excavat i on or  soi l  known t o be cont ami nat ed has been 
r emoved.  Consul t  wi t h USAG- O Envi r onment al  Di v i s i on v i a t he Cont r act i ng 
Of f i cer  f or  assi st ance i n pl anni ng sampl i ng.

c.  Bef or e Removi ng Tank:  Not i f y Envi r onment al  Di v i s i on,  at  l east  24 hour s 
bef or e r emovi ng t ank.  Cl ean t he t ank ( t r i pl e r i nse)  and r ender  t ank i ner t  
( vapor  must  not  t o exceed 10 per cent  Lower  Expl osi ve Li mi t ) .

d.  Tank Cut t i ng:  Cut  a 2'  by 2'  openi ng on each si de of  t he t ank t o 
pr event  r euse,  pai nt  t he Bl dg.  Number  and dat e of  r emoval  on t he t ank,  
t ake phot os f or  document at i on pur pose.

e.  Soi l  Removal :  Segr egat e c l ean soi l  f r om t he cont ami nat ed soi l .  The soi l  
shal l  be v i sual l y i nspect ed f or  st ai ni ng af t er  r emoval  of  al l  obvi ousl y 
cont ami nat ed soi l ,  t hen scr eened f or  t he pr esence of  vol at i l e and/ or  
semi - vol at i l e cont ami nat i on usi ng an appr oved vapor  moni t or i ng i nst r ument .  
I f  t he soi l  i s  cont ami nat ed wi t h pet r ol eum,  i t  shal l  be di sposed of  i n 
accor dance wi t h l ocal  r egul at i ons.  I f  i t  i s  cont ami nat ed wi t h hazar dous 
subst ance,  t he Cont r act or  shal l  di spose of  i t  i n accor dance wi t h sect i on 
3. 08 of  t hi s par t .  I f  addi t i onal  i nf or mat i on i s needed,  consul t  wi t h 
USAG- O Envi r onment al  Di v i s i on v i a t he Cont r act i ng Of f i cer .

f .  Cl osur e Repor t :  Pr epar e c l osur e r epor t ,  i ncl udi ng document at i on of  al l  
of  t he r equi r ement s of  t hi s sect i on and t he f ol l owi ng i nf or mat i on as a 
mi ni mum,  and submi t  t o USAG- O Envi r onment al  Di v i s i on v i a t he Cont r act i ng 
Of f i cer .

( 1)  A cover  l et t er  s i gned by a r esponsi bl e company of f i c i al  cer t i f y i ng 
t hat  al l  ser vi ces i nvol ved have been per f or med i n accor dance wi t h t he 
t er ms and condi t i ons of  t hi s sect i on.

( 2)  A nar r at i ve r epor t  descr i bi ng what  was encount er ed at  each si t e,  
i ncl udi ng:  condi t i on of  t he UST,  any vi s i bl e evi dence of  l eaks or  st ai ned 
soi l s,  r esul t s of  vapor  moni t or i ng r eadi ngs,  act i ons t aken i ncl udi ng 
quant i t i es of  mat er i al s t r eat ed or  r emoved,  r easons f or  sel ect i ng sampl e 
l ocat i ons,  sampl e l ocat i ons,  whet her  or  not  gr oundwat er  was encount er ed.

( 3)  Copi es of  al l  anal yses.

( 4)  I nf or mat i on on who t r anspor t ed and accept ed al l  wast es encount er ed,  
i ncl udi ng copi es of  mani f est s.

( 5)  Scal ed one- l i ne dr awi ngs showi ng t ank l ocat i ons,  l i mi t s of  excavat i on,  
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l i mi t s of  cont ami nat i on,  under gr ound ut i l i t i es wi t hi n f i f t y  f eet ,  sampl e 
l ocat i ons,  and sampl e i dent i f i cat i on number s.

( 6)  The Cont r act or  shal l  t ake si t e phot os i ncl udi ng:  s i t e condi t i on bef or e 
wor k begi ns,  soi l  st ockpi l e ar ea,  t ank,  excavat i on ar ea,  s i t e condi t i on 
af t er  t he const r uct i on.

3. 17   I NADVERTENT DI SCOVERY OF PETROLEUM- CONTAMI NATED SOI L OR HAZARDOUS 
WASTES

I f  pet r ol eum- cont ami nat ed soi l ,  or  suspect ed hazar dous wast e i s f ound 
dur i ng const r uct i on t hat  was not  i dent i f i ed i n t he Cont r act  document s,  
i mmedi at el y not i f y t he Cont r act i ng Of f i cer .   Do not  di st ur b t hi s mat er i al  
unt i l  aut hor i zed by t he Cont r act i ng Of f i cer .

3. 18   Cont ami nat ed Soi l

I n case t he Gover nment  assumes t hat  soi l  on pr oj ect  s i t e i s cont ami nat ed 
soi l ,  t he Cont r act or  shal l  st or e excavat ed soi l  and t ake necessar y measur e 
t o pr ot ect  gr ound f r om cont ami nat i on.  Excavat i on and handl i ng soi l  shal l  
be per f or med i n accor dance wi t h di r ect i on f r om Act i v i t y envi r onment al  
of f i ce.

I n accor dance wi t h CNFJ Pol i cy Let t er  " CONTAMI NATED SOI L EXCAVATI ON AND 
MANAGEMENT POLI CY" ,  back f i l l i ng of  exi st i ng cont ami nat ed soi l  t o i t s 
or i gi nal  pl ace wi l l  be al l owed and pr ovi de cover i ng f or  t he sur f ace.  
Tr anspor t  and di spose of  excess cont ami nat ed soi l  t o of f - base f aci l i t y  as 
speci f i ed Par agr aph " Di sposal  of  Cont ami nat ed Soi l "  i n t hi s sect i on.

3. 18. 1   Soi l  Sampl i ng and Test i ng

I f  soi l  cont ami nat i on i s unknown,  ( i . e.  sampl e r esul t s do not  exi st ) ,  
pr evi ous sampl es i ndi cat i ng cont ami nat i on exi st ,  but  ar e over  one- year  ol d 
or  soi l  cont ami nat i on i s suspect ed t hen sampl i ng and anal ysi s i s r equi r ed 
i n accor dance wi t h Soi l  Cont ami nat i on Count er measur es Law Soi l  Test i ng 
St andar ds.  As a mi ni mum,  sampl i ng wi l l  consi st  of  a composi t e sampl e 
composed of  f i ve separ at e sampl es per  100 squar e met er s.  A sampl i ng pl an 
wi l l  be submi t t ed t o t he I nst al l at i on Envi r onment al  Of f i ce f or  appr oval .

Sampl e anal ysi s wi l l  be per f or med ut i l i z i ng an i ndependent  accr edi t ed 
l abor at or y.  Test i ng shal l  consi st  of  t hose cont ami nant s l i s t ed i n t he JEGS.  
Sampl es shal l  be anal yzed i n accor dance wi t h Soi l  Cont ami nat i on 
Count er measur es Law Soi l  Test i ng St andar ds.   Resul t s shal l  be pr ovi ded t o 
t he Act i v i t y Envi r onment al  Soi l  Manager  f or  det er mi nat i on of  soi l  di sposal  
met hodol ogy.  For  const i t uent ( s)  exceedi ng t he l i mi t s of  t he soi l  pr i mar y 
l eachat e st andar d ( JEGS) ,  t he I nst al l at i on Envi r onment al  Of f i ce wi l l  be 
t he det er mi ni ng aut hor i t y f or  t he need f or  soi l  cont ent s t est ( s) .

Soi l  awai t i ng anal ysi s or  di sposal  maybe t empor ar i l y  st or ed wi t hi n t he 
i nst al l at i on.  Tempor ar y soi l  st agi ng ar eas shal l  be l ocat ed and mai nt ai ned 
i n such a way as t o pr event  damage t o cul t ur al  /  nat ur al  r esour ces,  i mpact  
wat er ways or  dr i nki ng wat er  sour ces,  cr eat e an ai r  or  odor ous nui sance or  
endanger  publ i c heal t h.  Map( s)  i ndi cat i ng t empor ar y st or age ar ea l ocat i on 
and a pl an descr i bi ng pol l ut i on pr event i on measur es shal l  be submi t t ed t o 
t he I nst al l at i on Envi r onment al  Of f i ce f or  appr oval .

Cont ami nat ed soi l  pi l es shal l  be on an i mper meabl e sur f ace or  membr ane.  
Soi l s shal l  be compl et el y and secur el y cover ed,  f or  t he dur at i on of  t he 
st or age per i od,  wi t h an i mper meabl e mat er i al  of  suf f i c i ent  st r engt h,  
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t hi ckness,  anchor i ng or  wei ght i ng t o pr event  t ear i ng or  l i f t i ng of  t he 
cover ,  i nf i l t r at i on of  pr eci pi t at i on or  r unof f ,  and exposur e of  t he soi l  
t o t he at mospher e.

Appr opr i at e st eps shal l  be t aken t o det er  publ i c access t o t he st or age 
ar ea.  Thi s may i ncl ude f enci ng,  s i mi l ar  bar r i er s,  secur i t y pat r ol s or  
war ni ng si gns.

Soi l s r el ocat ed t o a Tempor ar y St agi ng,  Tr ansf er ,  and/ or  Tempor ar y St or age 
Ar ea ( i . e.  an ar ea away f r om t he pr oj ect  s i t e)  t o awai t  of f - s i t e 
di sposi t i on shal l  have a s i gn post ed i dent i f y i ng i n i ndel i bl e i nk:

a.    " Tempor ar y St aged Soi l "  

b.    Cont r act  Number

c.    POC Phone Number

d.    Cont ami nant s

e.    Dat e Soi l  St aged

3. 18. 2   Di sposal  of  Cont ami nat ed Soi l

The Cont r act or  shal l  di spose of  cont ami nat ed soi l  of f - base i n accor dance 
wi t h Japanese l aws,  l ocal  pr ef ect ur al  r egul at i ons,  and t he JEGS.

[ 3. 19   PEST MANAGEMENT

I n or der  t o mi ni mi ze i mpact s t o exi st i ng f auna and f l or a,  coor di nat e wi t h 
t he I nst al l at i on Pest  Management  Coor di nat or  ( I PMC)  or  t he Nat ur al  
Resour ces Manager  i n t he DPW Envi r onment al  Di v i s i on,  t hr ough t he 
Cont r act i ng Of f i cer ,  at  t he ear l i est  possi bl e t i me pr i or  t o pest i c i de 
appl i cat i on.   Di scuss i nt egr at ed pest  management  st r at egi es wi t h t he 
[ I PMC] [ PPC]  and r ecei ve concur r ence f r om t he [ I PMC] [ PPC]  t hr ough t he 
Cont r act i ng Of f i cer  pr i or  t o t he appl i cat i on of  any pest i c i de associ at ed 
wi t h t hese speci f i cat i ons.   Pr ovi de I nst al l at i on Pr oj ect  Of f i ce Pest  
Management  per sonnel  t he oppor t uni t y t o be pr esent  at  meet i ngs concer ni ng 
t r eat ment  measur es f or  pest  or  di sease cont r ol  and dur i ng appl i cat i on of  
t he pest i c i de. [   For  t er mi t i c i de r equi r ement s,  see[  Sect i on 31 31 16. 13 
CHEMI CAL TERMI TE CONTROL] [  Sect i on 31 31 16. 19 TERMI TE CONTROL BARRI ERS] ]   
The use and management  of  pest i c i des ar e r egul at ed under  t he JEGS and al l  
appl i cabl e Feder al ,  GOJ nat i onal  or  pr ef ect ur al  l aws and r egul at i ons and 
i nst al l at i on r equi r ement s.

3. 19. 1   Appl i cat i on

Appl y pest i c i des usi ng a DoD- cer t i f i ed or  equi val ent  Japanese- cer t i f i ed 
pest i c i de appl i cat or  i n accor dance wi t h gui dance gi ven on t he pest i c i de 
l abel .   The cer t i f i ed appl i cat or  must  wear  c l ot hi ng and per sonal  
pr ot ect i ve equi pment  as speci f i ed on t he pest i c i de l abel .   I f  l ocal  
nat i onal s wi l l  be usi ng t he pest i c i des,  t he pr ecaut i onar y messages and use 
i nst r uct i ons shal l  be i n Engl i sh and Japanese.   The Cont r act i ng Of f i cer  
wi l l  desi gnat e l ocat i ons f or  wat er  used i n f or mul at i ng.   Do not  al l ow t he 
equi pment  t o over f l ow.   I nspect  equi pment  f or  l eaks,  c l oggi ng,  wear ,  or  
damage and r epai r  pr i or  t o appl i cat i on of  pest i c i de.
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3. 19. 2   Pest i c i de Tr eat ment  Pl an

I ncl ude and updat e a pest i c i de t r eat ment  pl an,  as i nf or mat i on becomes 
avai l abl e.   I ncl ude i n t he pl an t he sequence of  t r eat ment ,  dat es,  t i mes,  
l ocat i ons,  pest i c i de t r ade name,  EPA r egi st r at i on number s i f  appl i cabl e,  
aut hor i zed uses,  chemi cal  composi t i on,  f or mul at i on,  or i gi nal  and appl i ed 
concent r at i on,  appl i cat i on r at es of  act i ve i ngr edi ent  ( t hat  i s ,  pounds of  
act i ve i ngr edi ent  appl i ed) ,  equi pment  used f or  appl i cat i on and cal i br at i on 
of  equi pment .   Compl y wi t h t he JEGS or  any appl i cabl e Feder al  GOJ nat i onal  
or  pr ef ect ur al  and i nst al l at i on  pest  management  r ecor d- keepi ng and 
r epor t i ng r equi r ement s as wel l  as any addi t i onal  I nst al l at i on Pr oj ect  
Of f i ce speci f i c  r equi r ement s i n conf or mance wi t h [ DA AR 200- 1 Chapt er  5,  
Pest  Management ,  Sect i on 5- 4 " Pr ogr am r equi r ement s" ]  f or  dat a r equi r ed t o 
be r epor t ed t o t he I nst al l at i on.

] 3. 20   POST CONSTRUCTI ON CLEANUP

Cl ean up ar eas used f or  const r uct i on i n accor dance wi t h Cont r act  Cl ause:  
" Cl eani ng Up" .   Unl ess ot her wi se i nst r uct ed i n wr i t i ng by t he Cont r act i ng 
Of f i cer ,  r emove t r aces of  t empor ar y const r uct i on f aci l i t i es such as haul  
r oads,  wor k ar ea,  st r uct ur es,  f oundat i ons of  t empor ar y st r uct ur es,  
st ockpi l es of  excess or  wast e mat er i al s,  and ot her  vest i ges of  
const r uct i on pr i or  t o f i nal  accept ance of  t he wor k.   Gr ade par ki ng ar ea 
and si mi l ar  t empor ar i l y  used ar eas t o conf or m wi t h sur r oundi ng cont our s.

        - -  End of  Sect i on - -

SECTI ON 01 57 19  Page 64



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

SECTI ON 01 57 19. 01

TEMPORARY ENVI RONMENTAL CONTROLS -  AI R FORCE I NSTALLATI ONS
01/ 24

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons l i s t  t he cr i t er i a i ssued by t he 
Uni t ed St at es Ai r  For ce ( USAF) ,  Uni t ed St at es For ces Japan ( USFJ) ,  18t h 
Wi ng,  18t h Ci v i l  Engi neer  Gr oup ( 18CEG) ,  and t he 718t h Ci v i l  Engi neer  
Squadr on/ Envi r onment al  Management  ( 718CES/ CEI E) .   Gover nment  of  Japan 
( GoJ)  and pr ef ect ur al  l aws and r egul at or y r equi r ement s def i ned i n t hi s 
sect i on ar e der i ved f r om gui dance i n t he Japan Envi r onment al  Gover ni ng 
St andar ds (

JEGS)  and t he pr act i ce of  appl i cabl e l aws,  r ef er enced or  not .   The 
publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by t he basi c desi gnat i on onl y.

I NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON ( I SO)

I SO 14001 ( 2015)  Envi r onment al  Management  Syst ems -  
Requi r ement s wi t h Gui dance f or  Use

U. S.  AI R FORCE ( USAF)

AFI  23- 204 ( 2012)  Or gani zat i onal  Fuel  Tanks

AFMAN 32- 1067 ( 4 Aug 2020)  Wat er  and Fuel  Syst ems 

AFI  32- 7001 ( 04 Oct  2019)  Envi r onment al  Management  

AFMAN 32- 7002 ( 4 Feb 2020)  Envi r onment al  Compl i ance and 
Pol l ut i on Pr event i on

U. S.  DEPARTMENT OF DEFENSE ( DOD)

JEGS ( Apr  2024)  Japan Envi r onment al  Gover ni ng 
St andar ds

UFC 3- 460- 01 ( 2015)  Desi gn:  Pet r ol eum Fuel  Faci l i t i es

U. S.  ENVI RONMENTAL PROTECTI ON AGENCY ( EPA)

U. S.  NATI ONAL ARCHI VES AND RECORDS ADMI NI STRATI ON ( NARA)

29 CFR 1910 Occupat i onal  Saf et y and Heal t h St andar ds

U. S.  AI R FORCE,  MI SAWA AI R BASE

18WG AST ( Sept  2009)  18t h WG AST I nst al l at i on 
Det ai l s and St andar ds
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1. 2   DEFI NI TI ONS

I n some cases,  def i ni t i ons ar e gi ven onl y f or  i l l ust r at i ve pur poses.   
Pr evai l i ng JEGS def i ni t i ons shal l  be used f or  envi r onment al  compl i ance 
r equi r ement s.

1. 2. 1   Abovegr ound St or age Tank

[ A por t abl e or  f i xed POL abovegr ound st or age cont ai ner  as def i ned i n t he 
JEGS wi t h a capaci t y gr eat er  t han 55 gal l ons. ] [ A cont ai ner  wi t h a capaci t y 
gr eat er  t han 55 gal l ons whi ch i s a f i xed i nst al l at i on or  i s por t abl e and 
i s ei t her  an abovegr ound st or age cont ai ner  as def i ned i n t he JEGS or  a 
bel ow gr ound st or age cont ai ner  as def i ned i n t he JEGS whi ch cont ai ns POL,  
hazar dous mat er i al s,  hazar dous subst ances or  hazar dous wast e. ]

1. 2. 2   Asbest os Cont ai ni ng Mat er i al  ( ACM)

Any mat er i al  cont ai ni ng gr eat er  t han or  equal  t o one- t ent h of  one per cent  
( 0. 1 per cent )  asbest os,  by wei ght .

1. 2. 3   Bul ky Wast e

Lar ge i t ems of  sol i d wast e such as househol d appl i ances,  f ur ni t ur e,  l ar ge 
aut o par t s,  t r ees,  br anches,  st umps,  and ot her  over si ze wast es whose l ar ge 
si ze pr ecl udes or  compl i cat es t hei r  handl i ng by nor mal  sol i d wast e 
col l ect i on,  pr ocessi ng,  or  di sposal  met hods.

1. 2. 4   Chemi cal  Wast es

Sal t s,  aci ds,  al kal i s,  her bi c i des,  pest i c i des,  or gani c chemi cal s,  and 
spent  pr oduct s,  whi ch ser ve no pur pose.

1. 2. 5   Cl ass I  and I I  Ozone Depl et i ng Subst ance ( ODS)

Cl ass I  and I I  ODS ar e l i s t ed i n t he JEGS.

1. 2. 6   Const r uct i on and Demol i t i on Wast e

The wast e bui l di ng mat er i al s,  packagi ng,  and r ubbl e r esul t i ng f r om 
const r uct i on,  r emodel i ng,  r epai r  and demol i t i on oper at i ons on pavement s,  
houses,  commer ci al  bui l di ngs,  and ot her  st r uct ur es.

1. 2. 7   Cont r act or  Gener at ed Hazar dous Wast e

Cont r act or  gener at ed hazar dous wast e i s mat er i al s t hat ,  i f  abandoned or  
di sposed of ,  may meet  t he def i ni t i on of  a hazar dous wast e.   These wast e 
st r eams woul d t ypi cal l y consi st  of  mat er i al  br ought  on si t e by t he 
Cont r act or  t o execut e wor k,  but  ar e not  f ul l y  consumed dur i ng t he cour se 
of  const r uct i on.   Exampl es i ncl ude,  but  ar e not  l i mi t ed t o,  excess pai nt  
t hi nner s ( i . e.  met hyl  et hyl  ket one,  t ol uene) ,  wast e t hi nner s,  excess 
pai nt s,  excess sol vent s,  wast e sol vent s,  excess pest i c i des,  and 
cont ami nat ed pest i c i de equi pment  r i nse wat er .

1. 2. 8   El ect r oni cs Wast e

El ect r oni cs wast e i s di scar ded el ect r oni c devi ces i nt ended f or  sal vage,  
r ecycl i ng,  or  di sposal .
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1. 2. 9   Envi r onment al  Pol l ut i on and Damage

Envi r onment al  pol l ut i on and damage i s t he pr esence of  chemi cal ,  physi cal ,  
or  bi ol ogi cal  el ement s or  agent s whi ch adver sel y af f ect  human heal t h or  
wel f ar e;  unf avor abl y al t er  ecol ogi cal  bal ances of  i mpor t ance t o human 
l i f e;  af f ect  ot her  speci es of  i mpor t ance t o humanki nd;  or  degr ade t he 
envi r onment  aest het i cal l y,  cul t ur al l y or  hi st or i cal l y.

1. 2. 10   Envi r onment al  Pr ot ect i on

Envi r onment al  pr ot ect i on i s t he pr event i on/ cont r ol  of  pol l ut i on and 
habi t at  di sr upt i on t hat  may occur  t o t he envi r onment  dur i ng const r uct i on.   
The cont r ol  of  envi r onment al  pol l ut i on and damage r equi r es consi der at i on 
of  l and,  wat er ,  and ai r ;  bi ol ogi cal  and cul t ur al  r esour ces;  and i ncl udes 
management  of  v i sual  aest het i cs;  noi se;  sol i d,  chemi cal ,  gaseous,  and 
l i qui d wast e;  r adi ant  ener gy and r adi oact i ve mat er i al  as wel l  as ot her  
pol l ut ant s.

1. 2. 11   Food Wast e

Or gani c r esi dues gener at ed by t he handl i ng,  st or age,  sal e,  pr epar at i on,  
cooki ng,  and ser vi ng of  f oods ( commonl y cal l ed gar bage) .

1. 2. 12   Hazar dous Debr i s

As def i ned i n par agr aph SOLI D WASTE,  debr i s t hat  cont ai ns l i s t ed hazar dous 
wast e ( ei t her  on t he debr i s sur f ace,  or  i n i t s i nt er st i ces,  such as por e 
st r uct ur e)  i n accor dance wi t h t he JEGS.   Hazar dous debr i s al so i ncl udes 
debr i s t hat  exhi bi t s a char act er i st i c of  hazar dous wast e i n accor dance 
wi t h t he JEGS.

1. 2. 13   Hazar dous Mat er i al s

Hazar dous mat er i al  i s  any mat er i al  t hat  i s  capabl e of  posi ng an 
unr easonabl e r i sk t o heal t h,  saf et y,  or  t he envi r onment  i f  i mpr oper l y 
handl ed,  st or ed,  i ssued,  t r anspor t ed,  l abel ed,  or  di sposed because i t  
di spl ays a char act er i st i c l i s t ed i n t he JEGS.  Muni t i ons ar e excl uded.

1. 2. 14   Hazar dous Subst ances

Any subst ance havi ng t he pot ent i al  t o do ser i ous har m t o human heal t h or  
t he envi r onment  i f  spi l l ed or  r el eased i n r epor t abl e quant i t y.    A l i s t  of  
t hese subst ances and t he cor r espondi ng r epor t abl e quant i t i es i s cont ai ned 
i n t he JEGS.

1. 2. 15   Hazar dous Wast e

Hazar dous Wast e i s di scar ded mat er i al  t hat  may be sol i d,  semi - sol i d,  
l i qui d,  or  cont ai ned gas,  and ei t her  exhi bi t s a char act er i st i c of  a 
hazar dous wast e as def i ned i n t he JEGS.   Excl uded f r om t hi s def i ni t i on ar e 
domest i c sewage sl udge,  househol d wast es,  and medi cal  wast es.

1. 2. 16   Hazar dous Wast e Accumul at i on Poi nt

A shop,  s i t e,  or  ot her  wor k cent er  wher e hazar dous wast es ar e accumul at ed 
unt i l  r emoved t o a Hazar dous Wast e St or age Ar ea ( HWSA)  or  shi pped f or  
t r eat ment  or  di sposal .  A HWAP may be used t o accumul at e no mor e t han 208 
l i t er s ( 55 gal l ons)  of  hazar dous wast e,  or  1 l i t er  ( 1 quar t )  of  acut e 
hazar dous wast e,  f r om each wast e st r eam.  The HWAP must  be at  or  near  t he 
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poi nt  of  gener at i on and under  t he cont r ol  of  t he oper at or .   

1. 2. 17   I nst al l at i on Pest  Management  Consul t ant

I nst al l at i on Pest  Management  Consul t ant  ( I PMC)  i s t he pr of essi onal  DoD 
pest  management  per sonnel  l ocat ed at  component  headquar t er s,  f i el d 
oper at i ng agenci es,  maj or  commands,  f aci l i t i es engi neer i ng f i el d di v i s i ons 
or  act i v i t i es,  or  ar ea suppor t  act i v i t i es who pr ovi de t echni cal  and 
management  gui dance f or  t he conduct  of  i nst al l at i on pest  management  
oper at i ons.   Some pest  management  consul t ant s may be desi gnat ed by t hei r  
component  as cer t i f y i ng of f i c i al s.

1. 2. 18   Land Appl i cat i on

Land Appl i cat i on means spr eadi ng or  spr ayi ng di schar ge wat er  at  a r at e 
t hat  al l ows t he wat er  t o per col at e i nt o t he soi l .   No sheet i ng act i on,  
soi l  er osi on,  di schar ge i nt o st or m sewer s,  or  di schar ge i nt o def i ned 
dr ai nage ar eas ( i ncl udes dr ai nage di t ches,  st r eams,  r i ver s,  ocean,  et c. )  
must  occur .   Compl y wi t h t he JEGS and al l  appl i cabl e Feder al ,  GOJ nat i onal  
or  pr ef ect ur al  l aws and r egul at i ons,  and i nst al l at i on r equi r ement s.

1. 2. 19   Lead- Based Pai nt  ( LBP)

Pai nt  or  ot her  sur f ace coat i ngs t hat  cont ai n gr eat er  t han or  equal  t o 1. 0 
mi l l i gr am per  squar e cent i met er  ( cm) ,  or  0. 5 per cent  by wei ght ,  or  5, 000 
ppm of  l ead by wei ght .

1. 2. 20   Oi l y Wast es

Oi l y wast es ar e t hose mat er i al s t hat  ar e,  or  wer e,  mi xed wi t h Pet r ol eum,  
Oi l s,  and Lubr i cant s ( POLs)  and have become separ at ed f r om t hose POLs.   
Oi l y wast es al so means mat er i al s,  i ncl udi ng wast ewat er s,  cent r i f uge 
sol i ds,  f i l t er  r esi dues or  s l udge,  bot t om sedi ment s,  t ank bot t oms,  and 
sor bent s whi ch have come i nt o cont act  wi t h and have been cont ami nat ed by,  
POLs and may be appr opr i at el y t est ed and di scar ded i n a manner  whi ch i s i n 
compl i ance wi t h t he JEGS and al l  appl i cabl e Feder al ,  GOJ nat i onal  or  
pr ef ect ur al  l aws and r egul at i ons,  and i nst al l at i on r equi r ement s.

Thi s def i ni t i on i ncl udes mat er i al s such as oi l y r ags,  " k i t t y l i t t er "  
sor bent  c l ay and or gani c sor bent  mat er i al .   These mat er i al s may be l and 
f i l l ed pr ovi ded t hat :   I t  i s  not  pr ohi bi t ed i n t he JEGS and al l  appl i cabl e 
Feder al ,  GOJ nat i onal  or  pr ef ect ur al  l aws and r egul at i ons,  and 
i nst al l at i on r equi r ement s;  t he amount  gener at ed i s " de mi ni mus"  ( a smal l  
amount ) ;  i t  i s  t he r esul t  of  mi nor  l eaks or  spi l l s  r esul t i ng f r om nor mal  
pr ocess oper at i ons;  and f r ee- f l owi ng oi l  has been r emoved t o t he 
pr act i cabl e ext ent  possi bl e.   Lar ge quant i t i es of  t hi s mat er i al ,  gener at ed 
as a r esul t  of  a maj or  spi l l  or  i n l i eu of  pr oper  mai nt enance of  t he 
pr ocessi ng equi pment ,  ar e a sol i d wast e.   As a sol i d wast e,  per f or m a 
hazar dous wast e det er mi nat i on pr i or  t o di sposal .   As t hi s can be an 
expensi ve pr ocess,  i t  i s  r ecommended t hat  t hi s t ype of  wast e be mi ni mi zed 
t hr ough good housekeepi ng pr act i ces and empl oyee educat i on.

1. 2. 21   Pest i c i de

Pest i c i de i s any subst ance or  mi xt ur e of  subst ances,  i ncl udi ng bi ol ogi cal  
cont r ol  agent s t hat  may pr event ,  dest r oy,  r epel ,  or  mi t i gat e pest s.
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1. 2. 22   Pest i c i de Tr eat ment  Pl an

A pl an f or  t he pr event i on,  moni t or i ng,  and cont r ol  t o el i mi nat e pest  
i nf est at i on.

1. 2. 23   Pest s

Ant hr opods,  bi r ds,  r odent s,  nemat odes,  f ungi ,  bact er i a,  v i r uses,  al gae,  
snai l s,  mar i ne bor er s,  snakes,  weeds,  undesi r abl e veget at i on,  and ot her  
or gani sms ( except  f or  mi cr oor gani sms t hat  cause human or  ani mal  di sease)  
t hat  adver sel y af f ect  t he wel l - bei ng of  humans or  ani mal s;  at t ack r eal  
pr oper t y,  suppl i es,  equi pment ,  or  veget at i on;  or  ar e ot her wi se undesi r abl e.

1. 2. 24   Pet r ol eum,  Oi l ,  and Lubr i cant s

Ref i ned pet r ol eum,  oi l s,  and l ubr i cant s,  i ncl udi ng,  but  not  l i mi t ed t o,  
pet r ol eum,  f uel ,  l ubr i cant  oi l s,  synt het i c oi l s,  mi ner al  oi l s ,  ani mal  
f at s,  veget abl e oi l ,  s l udge,  and POL mi xed wi t h wast es ot her  t han dr edged 
spoi l .

1. 2. 25   Pol ychl or i nat ed Bi phenyl  ( PCB)

Any PCB ar t i c l e,  PCB ar t i c l e cont ai ner ,  PCB cont ai ner ,  or  PCB equi pment
t hat  del i ber at el y or  uni nt ent i onal l y cont ai ns or  has as a par t  of  i t  any
det ect abl e concent r at i on of  PCB.

1. 2. 26   Regul at ed Wast e

Regul at ed wast e ar e sol i d wast es t hat  have speci f i c  addi t i onal  Mi sawa AB,  
JEGS,  Feder al ,  or  GOJ nat i onal  and pr ef ect ur al  cont r ol s f or  handl i ng,  
st or age,  or  di sposal .

1. 2. 27   Rubbi sh

A gener al  t er m f or  sol i d wast e,  excl udi ng f ood wast es and ashes,  t aken 
f r om r esi dences,  commer ci al  est abl i shment s,  and i nst i t ut i ons.

1. 2. 28   Sani t ar y Wast e

a.  Sewage:  Wast es char act er i zed as domest i c sani t ar y sewage.

b.  Gar bage:  Ref use and scr aps r esul t i ng f r om pr epar at i on,  cooki ng,
di spensi ng,  and consumpt i on of  f ood.

1. 2. 29   Sedi ment

Sedi ment  i s soi l  and ot her  debr i s t hat  have er oded and have been 
t r anspor t ed by r unof f  wat er  or  wi nd.

1. 2. 30   Sol i d Wast e

Sol i d wast e i s gar bage,  r ef use,  s l udge,  and ot her  di scar ded mat er i al s,  
i ncl udi ng sol i d,  semi - sol i d,  l i qui d,  and cont ai ned gaseous mat er i al s 
r esul t i ng f r om i ndust r i al  and commer ci al  oper at i ons and f r om communi t y 
act i v i t i es.   I t  does not  i ncl ude sol i ds or  di ssol ved mat er i al  i n domest i c 
sewage or  t hei r  s i gni f i cant  pol l ut ant s i n wat er  r esour ces,  such as s i l t ,  
di ssol ved or  suspended sol i ds i n i ndust r i al  wast ewat er  ef f l uent ,  di ssol ved 
mat er i al s i n i r r i gat i on r et ur n f l ows,  or  ot her  common wat er  pol l ut ant s.
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Types of  sol i d wast e t ypi cal l y gener at ed at  const r uct i on s i t es may i ncl ude:

1. 2. 30. 1   Debr i s

Debr i s i s non- hazar dous sol i d mat er i al  gener at ed dur i ng t he const r uct i on,  
demol i t i on,  or  r enovat i on of  a st r uct ur e t hat  exceeds 60 mm par t i c l e s i ze 
t hat  i s:  a manuf act ur ed obj ect ;  pl ant  or  ani mal  mat t er ;  or  nat ur al  
geol ogi c mat er i al  ( f or  exampl e,  cobbl es and boul der s) ,  br oken or  r emoved 
concr et e,  masonr y,  and r ock asphal t  pavi ng;  cer ami cs;  r oof i ng paper  and 
shi ngl es.   I ner t  mat er i al s [ may] [ may not ]  be r ei nf or ced wi t h or  cont ai n 
f er r ous wi r e,  r ods,  accessor i es and wel dment s.   A mi xt ur e of  debr i s and 
ot her  mat er i al  such as soi l  or  s l udge i s al so subj ect  t o r egul at i on as 
debr i s i f  t he mi xt ur e i s compr i sed pr i mar i l y of  debr i s by vol ume,  based on 
vi sual  i nspect i on.

1. 2. 30. 2   Gr een Wast e

Gr een wast e i s t he veget at i ve mat t er  f r om l andscapi ng,  l and cl ear i ng and 
gr ubbi ng,  i ncl udi ng,  but  not  l i mi t ed t o,  gr ass,  bushes,  scr ubs,  smal l  
t r ees and sapl i ngs,  t r ee st umps and pl ant  r oot s.   Mar ket abl e t r ees,  
gr asses and pl ant s t hat  ar e i ndi cat ed t o r emai n,  be r e- l ocat ed,  or  be 
r e- used ar e not  i ncl uded.

1. 2. 30. 3   Mat er i al  Not  Regul at ed as Sol i d Wast e

Mat er i al  not  r egul at ed as sol i d wast e i s nucl ear  sour ce or  bypr oduct  
mat er i al s r egul at ed under  t he Feder al  At omi c Ener gy Act  of  1954 as 
amended;  suspended or  di ssol ved mat er i al s i n domest i c sewage ef f l uent  or  
i r r i gat i on r et ur n f l ows,  or  ot her  r egul at ed poi nt  sour ce di schar ges;  
r egul at ed ai r  emi ssi ons;  and f l ui ds or  wast es associ at ed wi t h nat ur al  gas 
or  cr ude oi l  expl or at i on or  pr oduct i on.

1. 2. 30. 4   Non- Hazar dous Wast e

Non- hazar dous wast e i s wast e t hat  i s excl uded f r om,  or  does not  meet ,  
char act er i st i c of  a hazar dous wast e as def i ned i n t he JEGS or  i s l i s t ed as 
a hazar dous wast e i n t he JEGS.  Excl uded f r om t hi s def i ni t i on i s medi cal  
wast es.

1. 2. 30. 5   Recycl abl es

Recycl abl es ar e mat er i al s,  equi pment  and assembl i es such as door s,  
wi ndows,  door  and wi ndow f r ames,  pl umbi ng f i xt ur es,  gl azi ng and mi r r or s 
t hat  ar e r ecover ed and sol d as r ecycl abl e,  wi r i ng,  i nsul at ed/ non- i nsul at ed 
copper  wi r e cabl e,  wi r e r ope,  and st r uct ur al  component s.   I t  al so i ncl udes 
commer ci al - gr ade r ef r i ger at i on equi pment  wi t h Fr eon r emoved,  househol d 
appl i ances wher e t he basi c mat er i al  cont ent  i s met al ,  c l ean pol yet hyl ene 
t er epht hal at e bot t l es,  cooki ng oi l ,  used f uel  oi l ,  t ext i l es,  hi gh- gr ade 
paper  pr oduct s and cor r ugat ed car dboar d,  st ackabl e pal l et s i n good 
condi t i on,  c l ean cr at i ng mat er i al ,  and cl ean r ubber / vehi c l e t i r es.   Met al  
meet i ng t he def i ni t i on of  l ead cont ami nat ed or  l ead based pai nt  
cont ami nat ed may not  be i ncl uded as r ecycl abl e i f  sol d t o a scr ap met al  
company.

1. 2. 30. 6   Scr ap Met al

Thi s i ncl udes scr ap and excess f er r ous and non- f er r ous met al s such as 
r ei nf or ci ng st eel ,  st r uct ur al  shapes,  pi pe,  and wi r e t hat  ar e r ecover ed or  
col l ect ed and di sposed of  as scr ap.   Scr ap met al  meet i ng t he def i ni t i on of  
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hazar dous mat er i al  or  hazar dous wast e i s not  i ncl uded.

1. 2. 30. 7   Sur pl us Soi l

Sur pl us soi l  i s  exi st i ng soi l  t hat  i s  i n excess of  what  i s r equi r ed f or  
t hi s wor k,  i ncl udi ng aggr egat es i nt ended,  but  not  used,  f or  on- si t e mi xi ng 
of  concr et e,  mor t ar s,  and pavi ng.   Cont ami nat ed soi l  meet i ng t he 
def i ni t i on of  hazar dous mat er i al  or  hazar dous wast e i s not  i ncl uded and 
must  be managed i n accor dance wi t h par agr aph HAZARDOUS MATERI AL MANAGEMENT.

1. 2. 30. 8   Wood

Wood i s di mensi on and non- di mensi on l umber ,  pl ywood,  chi pboar d,  
har dboar d.   Tr eat ed or  pai nt ed wood t hat  meet s t he def i ni t i on of  l ead 
cont ami nat ed or  l ead based cont ami nat ed pai nt  i s  not  i ncl uded.   Tr eat ed 
wood i ncl udes,  but  i s not  l i mi t ed t o,  l umber ,  ut i l i t y  pol es,  cr osst i es,  
and ot her  wood pr oduct s wi t h chemi cal  t r eat ment .

1. 2. 30. 9   Uni ver sal  Wast e

The uni ver sal  wast e r egul at i ons st r eaml i ne col l ect i on r equi r ement s f or  
cer t ai n hazar dous wast es i n t he f ol l owi ng cat egor i es:  bat t er i es,  
pest i c i des,  mer cur y- cont ai ni ng equi pment  ( f or  exampl e,  t her most at s) ,  and 
l amps ( f or  exampl e,  f l uor escent  bul bs) .    The r ul e i s desi gned t o r educe 
hazar dous wast e i n t he muni ci pal  sol i d wast e ( MSW)  st r eam by maki ng i t  
easi er  f or  uni ver sal  wast e handl er s t o col l ect  t hese i t ems and send t hem 
f or  r ecycl i ng or  pr oper  di sposal .

1. 2. 31   Sur f ace Di schar ge

Sur f ace di schar ge means di schar ge of  wat er  i nt o dr ai nage di t ches,  st or m 
sewer s,  or  cr eeks,  or  wat er s of  Japan.   Sur f ace di schar ges ar e di scr et e,  
i dent i f i abl e sour ces and r equi r e a per mi t  f r om t he gover ni ng agency.   
Compl y wi t h t he JEGS and al l  appl i cabl e Feder al ,  GOJ nat i onal  or  
pr ef ect ur al  l aws and r egul at i ons,  and i nst al l at i on r equi r ement s.

1. 2. 32   Wast ewat er

Wast ewat er  i s t he used wat er  and sol i ds f r om a communi t y t hat  f l ow t o a 
t r eat ment  pl ant .

1. 2. 32. 1   St or mwat er

St or mwat er  i s any pr eci pi t at i on i n an ur ban or  subur ban ar ea t hat  does not  
evapor at e or  soak i nt o t he gr ound,  but  i nst ead col l ect s and f l ows i nt o 
st or m dr ai ns,  r i ver s,  and st r eams.

1. 2. 33   Wet l ands

Wet l ands ar e t hose ar eas t hat  ar e i nundat ed or  sat ur at ed by sur f ace or  
gr oundwat er  at  a f r equency and dur at i on suf f i c i ent  t o suppor t ,  and t hat  
under  nor mal  c i r cumst ances do suppor t ,  a pr eval ence of  veget at i on 
t ypi cal l y adapt ed f or  l i f e i n sat ur at ed soi l  condi t i ons.

1. 3   PROHI BI TED PRODUCTS

The f ol l owi ng i t ems ar e f or bi dden f or  use by t he JEGS or  ot her  cr i t er i a.   
Det ai l s of  each ar e i ncl uded i n t he t ext  of  each chapt er  of  t he 
Envi r onment al  Pr ot ect i on Pl an ( EPP)  descr i bed i n t hi s sect i on.
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a.   Asbest os Cont ai ni ng Mat er i al s ( ACM) .   Do not  use mat er i al s cont ai ni ng 
asbest os unl ess deemed absol ut el y necessar y.   I f  necessar y,
asbest os concent r at i on shal l  be l i mi t ed t o l ess t han 0. 1 per cent  by 
wei ght .   The Cont r act or  shal l  pr ovi de manuf act ur er  cer t i f i cat i ons t hat  
st at e t hat  mat er i al s ut i l i zed do not  cont ai n asbest os or  j ust i f i cat i on 
f or  ACM and r el evant  cer t i f i cat i on.

b.   Lead- Cont ai ni ng Pai nt .   Pai nt  cont ai ni ng gr eat er  t han 0. 009 per cent  
l ead by wei ght .   Cont r act or  must  pr ovi de manuf act ur er  cer t i f i cat i ons 
t hat  mat er i al s ut i l i zed ar e l ead f r ee per  t he JEGS.  The cont r act or  
shal l  f ur ni sh a cer t i f i cat e f or  pai nt  and pai nt  r el at ed mat er i al s 
pr oposed f or  use at t est i ng t hat  t he pai nt  i s  l ead f r ee unl ess deemed 
necessar y.

c.   Pol ychl or i nat ed Bi phenyl s ( PCBs) .  Mat er i al s cont ai ni ng PCBs gr eat er  
t han 0. 5mg/ kg shal l  not  be used.

d.   Cl ass I  Ozone Depl et i ng Subst ances ( ODS) .  Cl ass 1 ODS l i st ed i n t he 
JEGS shal l  not  be used.

e.   Lead- cont ai ni ng Dr i nki ng- Wat er  Pi pes,  Sol der s,  Fl ux,  and Fi t t i ngs.   
Compl y wi t h JEGS r equi r ement s wher e appl i cabl e

1. 4   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   Submi t  t he f ol l owi ng 
i n accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 01 Pr econst r uct i on Submi t t al s

Pr econst r uct i on Sur vey

Regul at or y Not i f i cat i ons;  G

Envi r onment al  Pr ot ect i on Pl an;  G

Envi r onment al  Manager  Qual i f i cat i ons;  G

Tempor ar y Fuel  St or age Tank Appr oval  Request ;  G

Under gr ound Fuel  St or age Tank Appr oval  Request ;  G

Li censes/ Per mi t s/ Not i f i cat i ons;  G

Gener al  Use Per mi t t ed Equi pment

Fuel  St or age Tank I nst al l at i on/ Removal  Repor t ;  G[ ,  [ ____] ]

Wr i t t en Assessment  Of  Fr i abl e Asbest os Di st ur bance

SD- 06 Test  Repor t s

Labor at or y Anal ysi s

Nonhazar dous Sol i d Wast e Di ver si on Repor t
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SD- 07 Cer t i f i cat es

EMS Cer t i f i cat e of  Compl et i on;  G

Asbest os Cer t i f i cat i on;  G

Lead Cer t i f i cat i on;  G

SD- 11 Cl oseout  Submi t t al s

Envi r onment al  Recor ds Bi nder

1. 5   PAYMENT

No separ at e payment  shal l  be made f or  wor k cover ed under  t hi s sect i on.   
Payment  of  f ees associ at ed wi t h envi r onment al  per mi t s,  appl i cat i on,  and/ or  
not i ces obt ai ned by t he Cont r act or ,  and payment  of  al l  f i nes/ f ees f or  
v i ol at i on or  non- compl i ance wi t h GOJ,  Feder al ,  and l ocal  l aws and 
r egul at i ons ar e t he Cont r act or ' s r esponsi bi l i t y .   Al l  cost s associ at ed 
wi t h t hi s sect i on shal l  be i ncl uded i n t he Cont r act  pr i ce.

1. 6   ENVI RONMENTAL PROTECTI ON REQUI REMENTS

Pr ovi de and mai nt ai n,  dur i ng t he l i f e of  t he Cont r act ,  envi r onment al  
pr ot ect i on as def i ned.   Pl an f or  and pr ovi de envi r onment al  pr ot ect i ve 
measur es t o cont r ol  pol l ut i on t hat  devel ops dur i ng const r uct i on pr act i ce.   
Pl an f or  and pr ovi de envi r onment al  pr ot ect i ve measur es r equi r ed t o cor r ect  
condi t i ons t hat  devel op dur i ng t he const r uct i on of  per manent  or  t empor ar y 
envi r onment al  f eat ur es associ at ed wi t h t he pr oj ect .   Pr ot ect  t he 
envi r onment al  r esour ces wi t hi n t he pr oj ect  boundar i es and t hose af f ect ed 
out si de t he l i mi t s of  per manent  wor k dur i ng t he ent i r e dur at i on of  t hi s 
Cont r act .   Compl y wi t h t he JEGS and al l  appl i cabl e Feder al ,  GOJ nat i onal  
or  pr ef ect ur al  l aws and r egul at i ons,  and i nst al l at i on r equi r ement s 
per t ai ni ng t o t he envi r onment ,  i ncl udi ng but  not  l i mi t ed t o wat er ,  ai r ,  
sol i d wast e,  hazar dous wast e and subst ances,  oi l y subst ances,  and noi se 
pol l ut i on.

Test s and pr ocedur es assessi ng whet her  const r uct i on oper at i ons compl y wi t h 
Appl i cabl e Envi r onment al  Laws may be r equi r ed.   Labor at or y anal yses 
necessar y t o i mpl ement  t he JEGS shal l  be conduct ed i n a l abor at or y 
cer t i f i ed by a U. S.  or  GOJ r egul at or y aut hor i t y f or  t he appl i cabl e t est  
met hod.   I n t he absence of  a cer t i f i ed l abor at or y,  cont act  t he Cont r act i ng 
Of f i cer  f or  f ur t her  gui dance.

Cont r act or  shal l  be r esponsi bl e t o ensur e t hat  subcont r act or s compl y wi t h 
al l  envi r onment al  pr ot ect i on r equi r ement s of  t hi s sect i on.

The Cont r act or  shal l  r ecor d any pr obl ems i n compl yi ng wi t h l aws,  
r egul at i ons,  per mi t  r equi r ement s,  or di nances,  and cor r ect i ve act i ons 
t aken.  The Cont r act or  shal l  i mmedi at el y i nf or m t he Cont r act i ng Of f i cer  of  
any envi r onment al  pr obl ems.

1. 6. 1   Envi r onment al  Management  Syst em ( EMS)  Tr ai ni ng

1. 6. 1. 1   Per sonnel  Requi r ement s

The Envi r onment al  Manager  i s r esponsi bl e f or  envi r onment al  compl i ance on 
pr oj ect s.  The Envi r onment al  Manager  [ and ot her  st af f ] ,  must  compl et e 
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appl i cabl e EMS t r ai ni ng pr i or  t o st ar t i ng r espect i ve por t i ons of  on- si t e 
wor k under  t hi s Cont r act .  Cont act  35 CES/ CEI E f or  obt ai ni ng t r ai ni ng 
mat er i al .  I f  per sonnel  changes occur  f or  any of  t hese posi t i ons af t er  
st ar t i ng wor k,  r epl acement  per sonnel  must  compl et e appl i cabl e EMS t r ai ni ng 
wi t hi n 14 days of  assi gnment  t o t he pr oj ect . EMS  Tr ai ni ng i s avai l abl e i n 
Engl i sh and Japanese at  ht t ps: / / usaf . l ear ni ngbui l der . com  New user s must  
cr eat e a new account .  Sear ch f or  EMS Tr ai ni ng once l ogged i n.  Pr i nt  out  
t he EMS Cer t i f i cat e of  Compl et i on and submi t  wi t h t he EPP.

1. 6. 1. 2   Cer t i f i cat i on

Submi t  a r ost er  of  i ndi v i dual s whom have compl et ed t he EMS t r ai ni ng t o 35 
CES/ CEI E.  Thi s t r ai ni ng i s a one t i me r equi r ement ;  35 CES/ CEI E shal l  
mai nt ai n a l i s t i ng of  Cont r act or  per sonnel  whom have compl et ed t he 
t r ai ni ng,  t her eby el i mi nat i ng t he need f or  Cont r act or s who f r equent l y 
per f or m wor k at  Mi sawa AB t o t ake t hi s t r ai ni ng pr i or  t o each cont r act .

1. 6. 2   Conf or mance wi t h t he Envi r onment al  Management  Syst em

Al l  cont r act or  per sonnel  shal l  be awar e of  and compl y wi t h t he Yokot a Ai r  
Base Envi r onment al  Commi t ment  St at ement .   The Cont r act or  shal l  al so compl y 
wi t h t he EMS pr ogr am,  i ncl udi ng al l  base envi r onment al  pl ans,  i nst r uct i ons 
and t he Japan Envi r onment al  Gover ni ng St andar ds ( JEGS) .   Thi s al so 
i ncl udes i nst r uct i ons/ comment s pr ovi ded on pl anni ng document s such as 
332' s ( Base Ci vi l  Engi neer  Wor k Request ) ,  and 813s ( Request  f or  
Envi r onment al  I mpact  Anal ysi s) .

Communi cat e wi t h Envi r onment al  Pr ogr am Manager s ( EPMs)  t o be awar e of  any 
oper at i onal  cont r ol s ( per mi t s,  pl ans,  r equi r ement s t o pur chase r ecycl ed 
cont ent ,  bi o- based,  or  ener gy ef f i c i ent  pr oduct s) .

Pr ovi de copi es of  envi r onment al  r ecor ds as r equest ed by EPMs t o meet  
r ecor dkeepi ng r equi r ement s.

Ensur e t hat  per sonnel  ar e pr oper l y t r ai ned i n accor dance wi t h appl i cabl e 
st at ut es and r egul at i ons.

I mmedi at el y r epor t  al l  hazar dous wast e or  hazar dous mat er i al  r el eases t o 
t he i nst al l at i on emer gency r esponse act i v i t y,  and f ul l y cooper at e wi t h any 
emer gency r esponse.

Per f or m wor k under  t hi s Cont r act  consi st ent  wi t h t he pol i cy and obj ect i ves 
i dent i f i ed i n t he i nst al l at i on' s Envi r onment al  Management  Syst em ( EMS) .   
Per f or m wor k i n a manner  t hat  conf or ms t o obj ect i ves and t ar get s of  t he 
envi r onment al  pr ogr ams and oper at i onal  cont r ol s i dent i f i ed by t he EMS.   
Suppor t  Gover nment  per sonnel  when envi r onment al  compl i ance and EMS audi t s 
ar e conduct ed by escor t i ng audi t or s at  t he Pr oj ect  s i t e,  answer i ng 
quest i ons,  and pr ovi di ng pr oof  of  r ecor ds bei ng mai nt ai ned.   Pr ovi de 
moni t or i ng and measur ement  i nf or mat i on as necessar y t o addr ess 
envi r onment al  per f or mance r el at i ve t o envi r onment al ,  ener gy,  and 
t r anspor t at i on management  goal s.   I n t he event  an EMS nonconf or mance or  
envi r onment al  noncompl i ance associ at ed wi t h t he cont r act ed ser vi ces,  
t asks,  or  act i ons occur s,  t ake cor r ect i ve and pr event at i ve act i ons.   I n 
addi t i on,  empl oyees must  be awar e of  t hei r  r ol es and r esponsi bi l i t i es 
under  t he i nst al l at i on EMS and of  how t hese EMS r ol es and r esponsi bi l i t i es 
af f ect  wor k per f or med under  t he Cont r act .

Coor di nat e wi t h t he i nst al l at i on' s EMS coor di nat or  t o i dent i f y t r ai ni ng 
needs associ at ed wi t h envi r onment al  aspect s and t he EMS,  and ar r ange 

SECTI ON 01 57 19. 01  Page 10



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

t r ai ni ng or  t ake ot her  act i on t o meet  t hese needs.   Pr ovi de t r ai ni ng 
document at i on t o t he Cont r act i ng Of f i cer .   The I nst al l at i on Envi r onment al  
Of f i ce wi l l  r et ai n associ at ed envi r onment al  compl i ance r ecor ds.   Make EMS 
Awar eness t r ai ni ng compl et i on cer t i f i cat es avai l abl e t o Gover nment  
audi t or s dur i ng EMS audi t s and i ncl ude t he cer t i f i cat es i n t he Empl oyee 
Tr ai ni ng Recor ds.   See par agr aph EMPLOYEE TRAI NI NG RECORDS.

1. 7   SPECI AL ENVI RONMENTAL REQUI REMENTS

1. 7. 1   Asbest os Pr ohi bi t i on and Cer t i f i cat i on

a.   Mat er i al s or  pr oduct s cont ai ni ng mor e t han one- t ent h of  one per cent  
( 0. 1 per cent )  by t ot al  wei ght ,  of  t he mat er i al  or  pr oduct ,  of  asbest os 
shal l  not  be used i n t hi s pr oj ect .   The Cont r act i ng Of f i cer ,  at  any 
t i me pr i or  t o accept ance of  t he wor k,  or  dur i ng t he per i od desi gnat ed 
f or  war r ant y of  t he wor k,  i f  any,  may r ej ect  mat er i al s and pr oduct s 
t hat  cont ai n asbest os i n excess of  one- t ent h of  one per cent  by wei ght ,  
and di r ect  t he r emoval  of  such mat er i al s and pr oduct s f r om t he j ob 
s i t e,  at  t he sol e expense of  t he Cont r act or ,  and wi t hout  addi t i onal  
t i me gr ant ed f or  per f or mance of  t he wor k.   Af t er  compl et i on of  t hi s 
Cont r act ,  i f  asbest os ( exceedi ng 0. 1 per cent  by wei ght )  i s  di scover ed 
i n t he pr oduct s or  mat er i al s ( excl udi ng i t ems per mi t t ed by t he 
except i on)  i nst al l ed by t he Cont r act or ,  t he Gover nment  r eser ves t he 
r i ght  t o di r ect  t he Cont r act or  t o per f or m asbest os abat ement  and 
r est or at i on wor k,  as r equi r ed,  at  t he Cont r act or ' s sol e cost .   
Asbest os abat ement  wor k ( r emoval  and di sposal  of  asbest os- cont ai ni ng 
mat er i al s and pr oduct s)  shal l  be accompl i shed i n accor dance wi t h 
cur r ent l y appl i cabl e Gover nment  st andar ds f or  such wor k.

Except i on:  Wher e sui t abl e asbest os- f r ee subst i t ut es do not  exi st  f or  a 
mat er i al  or  pr oduct ,  t he Cont r act or  may use a mat er i al  or  pr oduct  
cont ai ni ng asbest os i n t he excess of  0. 1 per cent  by wei ght ,  wi t h pr i or  
wr i t t en appr oval  of  t he Cont r act i ng Of f i cer .   Submi t  a wr i t t en r equest  
f or  subst i t ut i on,  accompani ed by a cer t i f i cat i on f r om t he manuf act ur er  
of  t he mat er i al  or  pr oduct  t hat  shal l  set  f or t h,  i n speci f i c  det ai l ,  
t he amount  of  asbest os pr esent  i n t he mat er i al  or  pr oduct .   When 
avai l abl e,  l abor at or y anal ysi s of  t he mat er i al  or  pr oduct  f or  asbest os 
cont ent  shal l  be i ncl uded wi t h t he submi t t al .

b.   The Gover nment  may conduct  asbest os t est i ng on suspect ed 
asbest os- cont ai ni ng mat er i al s and pr oduct s excl udi ng i t ems per mi t t ed 
by t he " except i on" ,  and such t est i ng shal l  be conduct ed at  t he expense 
of  t he Gover nment .   However ,  wher ever  dest r uct i ve t est i ng i s r equi r ed,  
or  a mat er i al  or  pr oduct  must  be ut i l i zed by t he Gover nment  f or  
t est i ng,  t he Cont r act or  shal l ,  at  i t s  own expense,  r epai r  or  r epl ace 
t he mat er i al  or  pr oduct ,  or  t he i t em of  wor k t hat  has been di st ur bed 
by t est i ng,  i f  t he r esul t s conf i r m pr esence of  asbest os exceedi ng 0. 1 
per cent  by wei ght .   I n t he event  t est  r esul t s i ndi cat e 0. 1 per cent  or  
l ess asbest os cont ent  or  compl et e absence of  asbest os,  t he Cont r act or  
shal l  r est or e t he t est  s i t e t o i t s or i gi nal  condi t i on and t he cost  of  
r est or at i on wor k,  as appr oved by t he Cont r act i ng Of f i cer ,  shal l  be 
bor ne by t he Gover nment .

c.   As a mi ni mum,  f ur ni sh manuf act ur er ' s cer t i f i cat i on f or  t he i t ems 
l i s t ed bel ow,  excl udi ng i t ems per mi t t ed by t he " except i on" ,  cer t i f y i ng 
t hat  t he i t ems ar e asbest os- f r ee or  do not  cont ai n asbest os i n excess 
of  0. 1 per cent  by wei ght ,  as appl i cabl e.   However ,  when pr esence of  
asbest os i s suspect ed i n ot her  pr oduct s and mat er i al s used i n t hi s 
pr oj ect ,  t he Cont r act or  shal l  be r equi r ed t o pr ovi de such 
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cer t i f i cat i on f or  t hose addi t i onal  i t ems when so di r ect ed by t he 
Cont r act i ng Of f i cer .   Asbest os cer t i f i cat i on shal l  be r equi r ed f or  t he 
i t ems appl i cabl e t o t hi s pr oj ect  onl y.

( 1)  Vi nyl  sheet / v i nyl  t i l e f l oor i ng,  i ncl udi ng accessor i es and 
adhesi ves.

( 2)  I nsul at i on mat er i al s,  i ncl udi ng f aci ng.

( 3)  Gasket s f or  pi pi ng and duct  wor k.

( 4)  Acoust i cal  t i l es.

( 5)  Fi r est oppi ng mat er i al s.

( 6)  Fi r epr oof i ng mat er i al s.

( 7)  Speci al  coat i ng,  i ncl udi ng f act or y appl i ed coat i ngs,  on sheet  
met al  r oof i ng and si di ng.

( 8)  Wal l boar d f or  al l  i nt er i or  and ext er i or  appl i cat i ons,  i ncl udi ng 
j oi nt  compounds.

( 9)  Adhesi ves ( ot her  t han i t em 1)  used i n t he pr oj ect .

( 10) Tape mat er i al s used i n t he pr oj ect .

( 11) Roof i ng and si di ng,  nonmet al l i c .

( 12) Fel t  mat er i al s and cushi on mat er i al s.

( 13) Pr e- mi xed mor t ar s,  gr out s,  l evel i ng compounds,  f i l l er s,  and ot her  
cement i t i ous mat er i al s.

( 14) Caul ki ng and seal i ng mat er i al s.

d.   Al l  submi t t al s shal l  be accompani ed by a cer t i f i cat i on f r om t he 
manuf act ur er  of  t he mat er i al  or  pr oduct  t hat  t he mat er i al  or  pr oduct  
i s asbest os- f r ee;  or  shal l  set  f or t h,  i n speci f i c  det ai l ,  t he amount  
of  asbest os pr esent  i n t he mat er i al  or  pr oduct .   Document ar y evi dence 
of  l abor at or y anal ysi s of  t he mat er i al  or  pr oduct  f or  asbest os 
cont ent ,  conduct ed by a qual i f i ed i ndependent  t est i ng l abor at or y,  
shal l  be i ncl uded wi t h t he submi t t al .

1. 7. 2   Lead Pr ohi bi t i on and Cer t i f i cat i on

a.   Pai nt  or  pr oduct  coat i ng cont ai ni ng mor e t han 0. 009
per cent )  by t ot al  wei ght  of  l ead shal l  not  be used i n t hi s pr oj ect .   
The Cont r act i ng Of f i cer ,  at  any t i me pr i or  t o accept ance of  t he wor k,  
or  dur i ng t he per i od desi gnat ed f or  war r ant y of  t he wor k,  i f  any,  may 
r ej ect  mat er i al s and pr oduct s t hat  cont ai n l ead i n excess of  0. 009 
per cent  by wei ght ,  and di r ect  t he r emoval  of  such mat er i al s and 
pr oduct s f r om t he j ob s i t e,  at  t he sol e expense of  t he Cont r act or ,  and 
wi t hout  addi t i onal  t i me gr ant ed f or  per f or mance of  t he wor k.   Af t er  
compl et i on of  t hi s Cont r act ,  i f  l ead ( exceedi ng 0. 009 per cent  by 
wei ght )  i s  di scover ed i n t he pr oduct s or  mat er i al s ( excl udi ng i t ems 
per mi t t ed by t he except i on)  i nst al l ed by t he Cont r act or ,  t he 
Gover nment  r eser ves t he r i ght  t o di r ect  t he Cont r act or  t o per f or m l ead 
abat ement  and r est or at i on wor k,  as r equi r ed,  at  t he Cont r act or ' s sol e 

SECTI ON 01 57 19. 01  Page 12



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

cost .   Lead abat ement  wor k ( r emoval  and di sposal  of  l ead- cont ai ni ng 
mat er i al s and pr oduct s)  shal l  be accompl i shed i n accor dance wi t h 
cur r ent l y appl i cabl e Gover nment  st andar ds f or  such wor k.

  Except i on:  Wher e sui t abl e l ead- f r ee subst i t ut es do not  exi st
f or  a pai nt  or  pr oduct  coat i ng,  t he Cont r act or  may use a mat er i al  or  
pr oduct  cont ai ni ng l ead i n t he excess of  0. 009 per cent  by wei ght ,  wi t h 
pr i or  wr i t t en appr oval  of  t he Cont r act i ng Of f i cer .   Submi t  a wr i t t en 
r equest  f or  subst i t ut i on,  accompani ed by a cer t i f i cat i on f r om t he 
manuf act ur er  of  t he mat er i al  or  pr oduct  t hat  shal l  set  f or t h,  i n 
speci f i c  det ai l ,  t he amount  of  l ead pr esent  i n t he mat er i al  or  
pr oduct .   When avai l abl e,  l abor at or y anal ysi s of  t he mat er i al  or  
pr oduct  f or  l ead  cont ent  shal l  be i ncl uded wi t h t he submi t t al .

   b.   The Gover nment  may conduct  l ead t est i ng on suspect ed l ead- cont ai ni ng 
mat er i al s and pr oduct s excl udi ng i t ems per mi t t ed by t he " except i on" ,  
and such t est i ng shal l  be conduct ed at  t he expense of  t he Gover nment .   
However ,  wher ever  dest r uct i ve t est i ng i s r equi r ed,  or  a mat er i al  or  
pr oduct  must  be ut i l i zed by t he Gover nment  f or  t est i ng,  t he Cont r act or  
shal l ,  at  i t s  own expense,  r epai r  or  r epl ace t he mat er i al  or  pr oduct ,  
or  t he i t em of  wor k t hat  has been di st ur bed by t est i ng,  i f  t he r esul t s 
conf i r m pr esence of  l ead exceedi ng 0. 009 per cent  by wei ght .   I n t he 
event  t est  r esul t s i ndi cat e 0. 009 per cent  or  l ess l ead cont ent  or  
compl et e absence of  l ead,  t he Cont r act or  shal l  r est or e t he t est  s i t e 
t o i t s or i gi nal  condi t i on and t he cost  of  r est or at i on wor k,  as 
appr oved by t he Cont r act i ng Of f i cer ,  shal l  be bor ne by t he Gover nment .

  c.   As a mi ni mum,  f ur ni sh manuf act ur er ' s cer t i f i cat i on f or  t he i t ems 
l i s t ed bel ow,  excl udi ng i t ems per mi t t ed by t he " except i on" ,  cer t i f y i ng 
t hat  t he i t ems ar e l ead- f r ee and do not  cont ai n l ead i n excess of  
0. 009 per cent  by wei ght ,  as appl i cabl e.   However ,  when pr esence of  
l ead i s suspect ed i n ot her  pr oduct s and mat er i al s used i n t hi s 
pr oj ect ,  t he Cont r act or  shal l  be r equi r ed t o pr ovi de such 
cer t i f i cat i on f or  t hose addi t i onal  i t ems when so di r ect ed by t he 
Cont r act i ng Of f i cer .   Lead cer t i f i cat i on shal l  be r equi r ed f or  t he 
i t ems appl i cabl e t o t hi s pr oj ect  onl y.

  1.   Pai nt s and Coat i ngs

  2.   Any pr oduct  or  mat er i al  wi t h a f act or y appl i ed
coat i ng

1. 7. 3   Cl ass I  and Cl ass I I  Ozone Depl et i ng Chemi cal s ( ODC)  or  Subst ances 
( ODS)

Cl ass I  and I I  Ozone Depl et i ng Subst ances l i s t ed i n t he JEGS ar e 
pr ohi bi t ed f r om bei ng used.  Cont act or  must  pr ovi de cer t i f i cat i ons t hat  
mat er i al s ut i l i zed do not  cont ai n Cl ass I  and Cl ass I I  ODC/ ODS.

1. 7. 4   Pol ychl or i nat ed Bi phenyl s ( PCB)

Mat er i al s ( bal l ast s,  capaci t or s,  t r ansf or mer s,  di el ect r i c f l ui d,  swi t ches,  
et c. )  t hat  cont ai n PCBs ar e pr ohi bi t ed.  Cont r act or  must  pr ovi de 
cer t i f i cat i ons t hat  mat er i al s ut i l i zed do not  cont ai n PCBs,  i n accor dance 
wi t h t he JEGS.

1. 7. 5   Hazar dous Mat er i al  Sur vey

[ The Cont r act or  shal l  r evi ew t he [ t i t l e of  sur vey]  by [ Company t hat  
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per f or med Sur vey]  dat ed [ dat e of  sur vey] ,  at t ached at  t he end of  t hi s 
sect i on,  t o f ami l i ar i ze t hemsel ves wi t h t he mat er i al s t hat  have been 
sampl ed and t est ed f or  t hi s pr oj ect .   The Cont r act or  shal l  ut i l i ze t he 
i nf or mat i on cont ai ned wi t hi n t he r epor t  t o devel op t hei r  wor k and 
compl i ance pl ans wi t h r egar ds t o Hazar dous Mat er i al s.   Dur i ng 
const r uct i on,  shoul d pot ent i al l y  hazar dous mat er i al  be di scover ed,  whi ch 
has not  been pr evi ousl y t est ed,  t he Cont r act or  shal l  t ake act i on t o assur e 
t hat  t he unt est ed mat er i al  i s  not  di st ur bed and cont act  t he Cont r act i ng 
Of f i cer .   The quant i t i es pr ovi ded i n t he r epor t  r epr esent s a r ough or der  
of  magni t ude est i mat e of  mat er i al s and shal l  not  be used f or  bi ddi ng 
pur poses as condi t i ons may have changed f r om t he dat e of  t he sur vey and 
t he pr esent  exi st ence of  t he mat er i al ( s) . ]

[ No exi st i ng Hazar dous Mat er i al  Sur vey f or  t he mat er i al  t o be di st ur bed 
under  t hi s pr oj ect ,  exi st s.  The Cont r act or  shal l  assume t hat  al l  pot ent i al  
ACM i s ACM and al l  pai nt s and coat i ngs cont ai n l ead.  A Hazar dous Mat er i al  
Sur vey i s not  r equi r ed f or  t hi s pr oj ect . ] [ The Cont r act or  shal l  per f or m a 
Hazar dous Mat er i al  Sur vey pr i or  t o i ni t i at i ng any act i on t hat  coul d 
di st ur b suspect  Hazar dous Mat er i al s as r equi r ed by t hi s cont r act . ] [ A 
Hazar dous Mat er i al  Sur vey i s not  r equi r ed f or  t hi s pr oj ect . ]   [ The 
Cont r act or  shal l  not i f y t he Cont r act i ng Of f i cer  upon f i ndi ng any mat er i al  
t hat  wi l l  be di st ur bed under  t hi s cont r act  and i s suspect ed t o cont ai n 
Hazar dous Mat er i al s.   The Cont r act i ng Of f i cer  wi l l  handl e t he i dent i f i ed 
mat er i al s under ,  Unexpect ed Di scover y of  Hazar dous Mat er i al s. ]

1. 8   QUALI TY ASSURANCE

1. 8. 1   Pr econst r uct i on Sur vey and Pr ot ect i on of  Feat ur es

Thi s par agr aph suppl ement s t he Cont r act  Cl ause PROTECTI ON OF EXI STI NG 
VEGETATI ON,  STRUCTURES,  EQUI PMENT,  UTI LI TI ES,  AND I MPROVEMENTS.   Pr i or  t o 
st ar t  of  any onsi t e const r uct i on act i v i t i es,  per f or m a Pr econst r uct i on 
Sur vey of  t he pr oj ect  s i t e wi t h t he Cont r act i ng Of f i cer ,  and t ake 
phot ogr aphs showi ng exi st i ng envi r onment al  condi t i ons i n and adj acent  t o 
t he s i t e.   Submi t  a r epor t  f or  t he r ecor d.   I ncl ude i n t he r epor t  a pl an 
descr i bi ng t he f eat ur es r equi r i ng pr ot ect i on under  t he pr ovi s i ons of  t he 
Cont r act  Cl auses,  whi ch ar e not  speci f i cal l y i dent i f i ed on t he dr awi ngs as 
envi r onment al  f eat ur es r equi r i ng pr ot ect i on al ong wi t h t he condi t i on of  
t r ees,  shr ubs and gr assed ar eas i mmedi at el y adj acent  t o t he s i t e of  wor k 
and adj acent  t o t he Cont r act or ' s assi gned st or age ar ea and access 
r out e( s) ,  as appl i cabl e.   The Cont r act or  and t he Cont r act i ng Of f i cer  wi l l  
s i gn t hi s sur vey r epor t  upon mut ual  agr eement  r egar di ng i t s accur acy and 
compl et eness.   Pr ot ect  t hose envi r onment al  f eat ur es i ncl uded i n t he sur vey 
r epor t  and any i ndi cat ed on t he dr awi ngs,  r egar dl ess of  i nt er f er ence t hat  
t hei r  pr eser vat i on may cause t o t he wor k under  t he Cont r act .

1. 8. 2   Regul at or y Not i f i cat i ons

Pr ovi de r egul at or y not i f i cat i on r equi r ement s i n accor dance wi t h GOJ 
nat i onal  and pr ef ect ur al  l aws and r egul at i ons and i nst al l at i on 
r equi r ement s.   Submi t  copi es of  r egul at or y not i f i cat i ons t o t he 
Cont r act i ng Of f i cer  at  l east  [ _____]  days pr i or  t o commencement  of  wor k 
act i v i t i es.  

1. 8. 3   Envi r onment al  Br i ef

At t end an envi r onment al  br i ef  t o be i ncl uded i n t he pr econst r uct i on 
meet i ng.   Pr ovi de t he f ol l owi ng i nf or mat i on:  t ypes,  quant i t i es,  and use of  
hazar dous mat er i al s t hat  wi l l  be br ought  ont o t he i nst al l at i on;  and t ypes 
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and quant i t i es of  wast es/ wast ewat er  t hat  may be gener at ed dur i ng t he 
Cont r act .  Di scuss t he r esul t s of  t he Pr econst r uct i on Sur vey at  t hi s t i me.

Pr i or  t o i ni t i at i ng any wor k on si t e,  meet  wi t h t he Cont r act i ng Of f i cer  
and i nst al l at i on Envi r onment al  Of f i ce t o di scuss t he pr oposed 
Envi r onment al  Pr ot ect i on Pl an ( EPP) .   Devel op a mut ual  under st andi ng 
r el at i ve t o t he det ai l s of  envi r onment al  pr ot ect i on,  i ncl udi ng measur es 
f or  pr ot ect i ng nat ur al  and cul t ur al  r esour ces,  r equi r ed r epor t s,  r equi r ed 
per mi t s,  per mi t  r equi r ement s ( such as mi t i gat i on measur es) ,  and ot her  
measur es t o be t aken.

Per mi t s,  l i censes,  or  ot her  f or ms of  of f i c i al  appr oval s ar e not  r equi r ed 
by DoD act i v i t i es and i nst al l at i ons.   Per mi t s,  l i censes,  or  ot her  f or ms of  
of f i c i al  appr oval s may,  however ,  be r equi r ed under  GOJ l aw f or  cer t ai n 
cont r act ed act i v i t i es.   When r equi r ed,  al l  such per mi t s,  l i censes and 
ot her  f or ms of  of f i c i al  appr oval  shal l  be obt ai ned by t he Cont r act or  f r om 
t he appr opr i at e GOJ aut hor i t i es.  DoD Component s shal l  assi st  Cont r act or s 
when t hey ar e appl y i ng f or  a r equi r ed per mi t ,  l i cense or  ot her  f or m of  
of f i c i al  appr oval  by pr ovi di ng necessar y i nf or mat i on onl y.  Submi t  copi es 
of  al l  Li censes/ Per mi t s/ Not i f i cat i ons obt ai ned.

[ 1. 8. 4   Envi r onment al  Manager

Appoi nt  i n wr i t i ng an Envi r onment al  Manager  f or  t he pr oj ect  s i t e.   The 
Envi r onment al  Manager  i s di r ect l y r esponsi bl e f or  coor di nat i ng Cont r act or  
compl i ance wi t h t he JEGS,  Feder al ,  GOJ nat i onal  and pr ef ect ur al  l aws and 
r egul at i ons,  and i nst al l at i on r equi r ement s.   The Envi r onment al  Manager  
must  ensur e adher ence t o t he EPP;  ensur e al l  appr opr i at e document s ar e 
submi t t ed t o 374 CES/ CEI E;  appoi nt  an emer gency r esponse manager  f or  
envi r onment al  emer genci es;  t r ai n per sonnel  i n accor dance wi t h t he 
r equi r ement s of  t he EPP;  ensur e compl i ance wi t h Hazar dous Wast e Pr ogr am 
r equi r ement s ( i ncl udi ng hazar dous wast e handl i ng,  st or age,  mani f est i ng,  
and di sposal ) ;  i mpl ement  t he EPP;  ensur e envi r onment al  per mi t s ar e 
obt ai ned,  mai nt ai ned,  and cl osed out ;  ensur e compl i ance wi t h St or mwat er  
Pr ogr am r equi r ement s;  ensur e compl i ance wi t h Hazar dous Mat er i al s ( st or age,  
handl i ng,  and r epor t i ng)  r equi r ement s;  and coor di nat e any r emedi at i on of  
r egul at ed subst ances ( l ead,  asbest os,  PCB t r ansf or mer s) .   Thi s can be a 
col l at er al  posi t i on;  however ,  t he per son i n t hi s posi t i on must  be t r ai ned 
t o adequat el y accompl i sh t he f ol l owi ng dut i es:  ensur e wast e segr egat i on 
and st or age compat i bi l i t y  r equi r ement s ar e met ;  i nspect  and manage 
Sat el l i t e Accumul at i on ar eas;  ensur e onl y aut hor i zed per sonnel  add wast es 
t o cont ai ner s;  ensur e Cont r act or  per sonnel  ar e t r ai ned i n JEGS 
r equi r ement s i n accor dance wi t h t hei r  posi t i on r equi r ement s;  coor di nat e 
r emoval  of  wast e cont ai ner s;  and mai nt ai n t he Envi r onment al  Recor ds bi nder  
and r equi r ed document at i on,  i ncl udi ng envi r onment al  per mi t s compl i ance and 
cl ose- out .   Submi t  Envi r onment al  Manager  Qual i f i cat i ons t o t he Cont r act i ng 
Of f i cer  t o i ndi cat e t he t r ai ni ng and past  exper i ence whi ch meet s t he 
r equi r ement s of  t hi s posi t i on as descr i bed i n t hi s sect i on.

] 1. 8. 5   Empl oyee Tr ai ni ng Recor ds

Pr epar e and mai nt ai n Empl oyee Tr ai ni ng Recor ds t hr oughout  t he t er m of  t he 
Cont r act  meet i ng appl i cabl e JEGS r equi r ement s.   Pr ovi de Empl oyee Tr ai ni ng 
Recor ds i n t he Envi r onment al  Recor ds Bi nder .   Ensur e ever y empl oyee 
compl et es a pr ogr am of  c l assr oom i nst r uct i on or  on- t he- j ob t r ai ni ng t hat  
t eaches t hem t o per f or m t hei r  dut i es i n a way t hat  ensur es compl i ance wi t h 
t he JEGS and al l  appl i cabl e Feder al ,  GOJ nat i onal  or  pr ef ect ur al  l aws or  
r egul at i ons and i nst al l at i on r equi r ement s.   Submi t  t hese Assembl ed 
Empl oyee Tr ai ni ng Recor ds i n t he Envi r onment al  Recor ds Bi nder  t o t he 
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Cont r act i ng Of f i cer  at  t he concl usi on of  t he pr oj ect ,  unl ess ot her wi se 
di r ect ed.

Tr ai n per sonnel  t o meet  t he JEGS and al l  appl i cabl e Feder al ,  GOJ nat i onal  
or  pr ef ect ur al  l aws or  r egul at i ons,  and I nst al l at i on r equi r ement s.   
Conduct  envi r onment al  pr ot ect i on/ pol l ut i on cont r ol  meet i ngs f or  per sonnel  
pr i or  t o commenci ng const r uct i on act i v i t i es.   Conduct  addi t i onal  meet i ngs 
f or  new per sonnel  and when si t e condi t i ons change.   I ncl ude i n t he 
t r ai ni ng and meet i ng agenda:  met hods of  det ect i ng and avoi di ng pol l ut i on;  
f ami l i ar i zat i on wi t h st at ut or y and cont r act ual  pol l ut i on st andar ds;  
i nst al l at i on and car e of  devi ces,  veget at i ve cover s,  and i nst r ument s 
r equi r ed f or  moni t or i ng pur poses t o ensur e adequat e and cont i nuous 
envi r onment al  pr ot ect i on/ pol l ut i on cont r ol ;  ant i c i pat ed hazar dous or  t oxi c 
chemi cal s or  wast es,  and ot her  r egul at ed cont ami nant s;  r ecogni t i on and 
pr ot ect i on of  ar chaeol ogi cal  s i t es,  ar t i f act s,  wat er s of  Japan,  and 
endanger ed speci es and t hei r  habi t at  t hat  ar e known t o be i n t he ar ea.

1. 8. 6   Non- Compl i ance Not i f i cat i ons

The Cont r act i ng Of f i cer  shal l  not i f y t he Cont r act or  i n wr i t i ng of  any 
obser ved noncompl i ance wi t h t he JEGS,  appl i cabl e Feder al ,  GOJ nat i onal  or  
pr ef ect ur al  l aws and r egul at i ons,  and i nst al l at i on r equi r ement s,  and ot her  
el ement s of  t he Cont r act or ' s EPP.   Af t er  r ecei pt  of  such not i ce,  i nf or m 
t he Cont r act i ng Of f i cer  of  t he pr oposed cor r ect i ve act i on and t ake such 
act i on when appr oved by t he Cont r act i ng Of f i cer .   The Cont r act i ng Of f i cer  
may i ssue an or der  st oppi ng al l  or  par t  of  t he wor k unt i l  sat i sf act or y 
cor r ect i ve act i on has been t aken.   No t i me ext ensi ons wi l l  be gr ant ed or  
equi t abl e adj ust ment s al l owed f or  any such suspensi ons.   Thi s i s i n 
addi t i on t o any ot her  act i ons t he Cont r act i ng Of f i cer  may t ake under  t he 
Cont r act ,  or  i n accor dance wi t h t he Feder al  Acqui s i t i on Regul at i on or  
Feder al  Law.

1. 9   ENVI RONMENTAL PROTECTI ON PLAN

The pur pose of  t he EPP i s t o pr esent  an over vi ew of  known or  pot ent i al  
envi r onment al  i ssues t hat  must  be consi der ed and addr essed dur i ng 
const r uct i on.   The EPP consi st s of  [ 14] [ 15]  chapt er s and r equi r es an ent r y 
f or  each chapt er .   I ncor por at e const r uct i on r el at ed obj ect i ves and t ar get s 
f r om t he i nst al l at i on' s EMS i nt o t he EPP.   I ncl ude i n t he EPP measur es f or  
pr ot ect i ng nat ur al  and cul t ur al  r esour ces,  r equi r ed r epor t s,  and ot her  
measur es t o be t aken.   Meet  wi t h t he Cont r act i ng Of f i cer  or  Cont r act i ng 
Of f i cer  Repr esent at i ve t o di scuss t he EPP and devel op a mut ual  
under st andi ng r el at i ve t o t he det ai l s f or  envi r onment al  pr ot ect i on 
i ncl udi ng measur es f or  pr ot ect i ng nat ur al  r esour ces,  r equi r ed r epor t s,  and 
ot her  measur es t o be t aken.   Submi t  t he EPP wi t hi n 15 days af t er  r ecei v i ng 
not i ce t o pr oceed.   Commencement  of  wor k wi l l  not  begi n unt i l  t he 
Envi r onment al  Pr ot ect i on Pl an has been appr oved.

Revi se t he EPP t hr oughout  t he pr oj ect  t o i ncl ude any r epor t i ng 
r equi r ement s,  changes i n s i t e condi t i ons,  or  Cont r act  modi f i cat i ons t hat  
change t he pr oj ect  scope of  wor k i n a way t hat  coul d have an envi r onment al  
i mpact .   No r equi r ement  i n t hi s sect i on wi l l  r el i eve t he Cont r act or  of  any 
JEGS,  and appl i cabl e Feder al ,  GOJ nat i onal  or  pr ef ect ur al  l aws and 
r egul at i ons,  and i nst al l at i on r equi r ement s.   Dur i ng Const r uct i on,  
i dent i f y,  i mpl ement ,  and submi t  f or  appr oval  any addi t i onal  r equi r ement s 
t o be i ncl uded i n t he EPP.   Pr ovi de an el ect r oni c copy of  t he EPP t o 35 
CES/ CEI E vi a t he Cont r act i ng Of f i cer .   Mai nt ai n t he cur r ent  ver si on of  t he 
EPP onsi t e.
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1. 9. 1   Submi ssi on Gui dance

The EPP i s a r equi r ed submi t t al  f or  al l  pr oj ect s,  and shal l  be submi t t ed a 
mi ni mum of  14 days pr i or  t o t he schedul ed st ar t  of  const r uct i on act i v i t i es 
or  del i ver y of  mat er i al s t o t he s i t e.    Wor k i mpact ed by t he cont ent s of  
t he EPP cannot  st ar t  pr i or  t o appr oval  of  t he EPP.   Mai nt ai n a copy of  t he 
appr oved EPP on- si t e at  al l  t i mes.

I f  di sappr oved,  t he Cont r act or  shal l  r evi se and r esubmi t  t he EPP t o 
pr oper l y addr ess r evi ewer  comment s.   Del ays r esul t i ng f r om di sappr oval  ar e 
t he r esponsi bi l i t y  of  t he Cont r act or .

1. 9. 2   EPP Dr af t i ng I nst r uct i ons

Addr ess t he t opi c of  each chapt er  at  a l evel  of  det ai l  commensur at e wi t h 
t he envi r onment al  i ssue and t he scope of  wor k.  The EPP shal l  expl ai n how 
t he Cont r act or  wi l l  meet  t he r equi r ement s i n each chapt er . [   Chapt er s t hat  
ar e not  appl i cabl e t o t hi s pr oj ect  shal l  be r epl aced wi t h a st at ement  
i ndi cat i ng as such. ] [   Chapt er s t hat  ar e not  appl i cabl e t o t hi s pr oj ect  
shal l  be r epl aced wi t h t he f ol l owi ng:

" Thi s chapt er  does not  appl y t o t he Cont r act  because"  f ol l owed by a br i ef  
expl anat i on on why i t  does not  appl y.

The EPP shal l  not  be mer el y a r ei t er at i on of  t he r equi r ement s or  t he t ext  
of  i nst r uct i ons i n t hi s sect i on,  except  f or  t he " Not  Appl i cabl e"  chapt er s.  
The EPP shal l  expl ai n how t he Cont r act or  wi l l  meet  t he r equi r ement s i n 
each chapt er .

Any si t e- speci f i c  envi r onment al  i ssues i dent i f i ed as necessar y by t he 
Gover nment  shal l  be addr essed i n t he EPP even i f  t hi s suppl ement  does not  
speci f i cal l y ment i on such a s i t uat i on as a r equi r ement . ]

1. 9. 3   Emer gency Revi ew Request

The Cont r act i ng Of f i cer  may r equest  t he Envi r onment al  Repr esent at i ve t o 
r evi ew an EPP i n emer genci es or  r api dl y det er i or at i ng s i t uat i ons.   Lat e 
submi ssi on does not  j ust i f y a pr i or i t y r evi ew.   Al l  ot her  r evi ews shal l  be 
conduct ed on a f i r st - come,  f i r st - ser ved basi s.   The Cont r act or  bear s f ul l  
r esponsi bi l i t i es f or  any del ays r esul t i ng f r om l at e appr oval  of  t he EPP.

1. 9. 4   Wor k Cl ear ance Request

AF I MT 103:  Base Ci vi l  Engi neer i ng Wor k Cl ear ance Request ,  commonl y 
r ef er r ed t o as t he " Di g Per mi t " ,  cannot  be si gned and appr oved unt i l  t he 
EPP has been submi t t ed,  r evi ewed,  and appr oved by t he Envi r onment al  
Repr esent at i ve.

1. 9. 5   EPP Gener al  Over vi ew and Pur pose

1. 9. 5. 1   Descr i pt i ons

A br i ef  descr i pt i on of  each speci f i c  pl an r equi r ed by envi r onment al  per mi t  
or  el sewher e i n t hi s Cont r act  such as st or mwat er  pol l ut i on pr event i on 
pl an,  spi l l  cont r ol  pl an,  sol i d wast e management  pl an,  wast ewat er  
management  pl an,  ai r  pol l ut i on cont r ol  pl an,  cont ami nant  pr event i on pl an,  
a hi st or i cal ,  ar chaeol ogi cal ,  cul t ur al  r esour ces,  bi ol ogi cal  r esour ces and 
wet l ands pl an,  t r af f i c  cont r ol  pl an,  Hazar dous,  Toxi c and Radi oact i ve 
Wast e ( HTRW)  Pl an,  Non- Hazar dous Sol i d Wast e Di sposal  Pl an,  and bor r owi ng 
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mat er i al  pl an.

I ncl ude a l i s t  of  appl i cabl e Feder al ,  GOJ,  JEGS,  pr ef ect ur al  l aws,  
r egul at i ons,  and per mi t s concer ni ng envi r onment al  pr ot ect i on,  pol l ut i on 
cont r ol ,  and abat ement  t hat  ar e appl i cabl e t o t he Cont r act or ' s pr oposed 
oper at i ons and r equi r ement s i mposed by t hose l aws,  r egul at i ons,  and 
per mi t s.   Whenever  t her e i s conf l i c t  bet ween Feder al ,  GOJ,  JEGS,  or  
pr ef ect ur al  l aws,  r egul at i ons,  and per mi t  r equi r ement s,  t he st r i ct est  
appl i cabl e r ul e appl i es.

1. 9. 5. 2   Dut i es

The dut i es and l evel  of  aut hor i t y assi gned t o t he per son( s)  on t he j ob 
s i t e who over see envi r onment al  compl i ance,  such as who i s r esponsi bl e f or  
adher ence t o t he EPP,  who i s r esponsi bl e f or  spi l l  c l eanup and t r ai ni ng 
per sonnel  on spi l l  r esponse pr ocedur es,  who i s r esponsi bl e f or  mani f est i ng 
hazar dous wast e t o be r emoved f r om t he si t e ( i f  appl i cabl e) ,  and who i s 
r esponsi bl e f or  t r ai ni ng t he Cont r act or ' s envi r onment al  pr ot ect i on 
per sonnel .

Pr ovi de t he name,  t el ephone number ,  and addr ess of  a Pr i mar y and Al t er nat e 
Envi r onment al  Repr esent at i ve.

1. 9. 5. 3   Pr ocedur es

A copy of  any st andar d or  pr oj ect - speci f i c  oper at i ng pr ocedur es t hat  wi l l  
be used t o ef f ect i vel y manage and pr ot ect  t he envi r onment  on t he pr oj ect  
s i t e.

Pr ovi de schedul e of  di ggi ng or  t r enchi ng act i ons t o i ncl ude dat e/ t i me,  
l ocat i on,  pur pose,  met hod and dept h.

1. 9. 5. 4   Communi cat i ons

Communi cat i on and t r ai ni ng pr ocedur es t hat  wi l l  be used t o convey 
envi r onment al  management  r equi r ement s t o Cont r act or  empl oyees and 
subcont r act or s.

1. 9. 5. 5   Cont act  I nf or mat i on

Emer gency cont act  i nf or mat i on cont act  i nf or mat i on ( of f i ce phone number ,  
cel l  phone number ,  and e- mai l  addr ess) .

1. 9. 6   Gener al  Si t e I nf or mat i on

1. 9. 6. 1   Dr awi ngs

Dr awi ngs showi ng l ocat i ons of  pr oposed t empor ar y excavat i ons or  
embankment s f or  haul  r oads,  st r eam cr ossi ngs,  j ur i sdi ct i onal  wet l ands,  
mat er i al  st or age ar eas,  st r uct ur es,  sani t ar y f aci l i t i es,  st or m dr ai ns and 
conveyances,  and st ockpi l es of  excess soi l .

Dr awi ngs showi ng l ocat i ons of  any pr oposed t empor ar y f aci l i t i es,  hazar dous 
mat er i al s st or age,  hazar dous and sol i d wast e col l ect i on poi nt s,  
excavat i ons,  embankment s,  exi st i ng ut i l i t y  l i nes t o i ncl ude st or m dr ai ns 
i ncl uded i n t he EPP.
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1. 9. 6. 2   Wor k Ar ea

Wor k ar ea pl an showi ng t he pr oposed act i v i t y i n each por t i on of  t he ar ea 
and i dent i f y t he ar eas of  l i mi t ed use or  nonuse.   I ncl ude measur es f or  
mar ki ng t he l i mi t s of  use ar eas,  i ncl udi ng met hods f or  pr ot ect i on of  
f eat ur es t o be pr eser ved wi t hi n aut hor i zed wor k ar eas and met hods t o 
cont r ol  r unof f  and t o cont ai n mat er i al s on si t e,  and a t r af f i c  cont r ol  
pl an.

1. 9. 6. 3   Document at i on

A l et t er  s i gned by an of f i cer  of  t he f i r m appoi nt i ng t he Envi r onment al  
Manager  and st at i ng t hat  per son i s r esponsi bl e f or  managi ng and 
i mpl ement i ng t he Envi r onment al  Pr ogr am as descr i bed i n t hi s cont r act .   
I ncl ude i n t hi s l et t er  t he Envi r onment al  Manager ' s aut hor i t y t o di r ect  t he 
r emoval  and r epl acement  of  non- conf or mi ng wor k.

1. 9. 6. 4   Regul at or y Not i f i cat i on and Per mi t s

Li st  t he r equi r ed not i f i cat i ons and per mi t  appl i cat i ons.   Some per mi t s 
r equi r e up t o 180 days t o obt ai n.   Demonst r at e t hat  per mi t s have been 
obt ai ned or  appl i ed f or  by i ncl udi ng har d copi es.   The EPP shal l  not  be 
appr oved unt i l  t he per mi t s have been obt ai ned.

1. 9. 7   CHAPTER 1:  ENVI RONMENTAL REQUI REMENTS AND TRAI NI NG

1. 9. 7. 1   Wor k Scope Summar y

The f i r st  page of  Chapt er  1 shal l  be a s i ngl e- page summar y t hat  def i nes 
al l  of  t he wor k pr ocesses and t he gener al  sequence of  execut i on.  Descr i be 
t he t asks suf f i c i ent l y f or  EPP r evi ewer s t o det er mi ne t he pot ent i al  
envi r onment al  i mpact  of  t he wor k,  t he l evel  of  r i sk,  and whet her  
addi t i onal  s i t e- speci f i c  pl ans must  be submi t t ed.  The EPP may be 
di sappr oved i f  t he summar y det ai l s ar e i nsuf f i c i ent .

1. 9. 7. 2   Cr i t er i a Summar y

Pr ovi de and mai nt ai n envi r onment al  pr ot ect i ve measur es t o cont r ol  
pol l ut i on t hat  devel ops dur i ng nor mal  const r uct i on pr act i ce dur i ng t he 
l i f e of  t he Cont r act .

1. 9. 7. 3   Appl i cabl e Regul at i ons

Compl y wi t h al l  l aws and r egul at i ons r ef er enced i n t he dr awi ngs and 
speci f i cat i ons,  as wel l  as appl i cabl e GOJ and pr ef ect ur al  l aws or  
r egul at i ons,  r ef er enced or  not .

1. 9. 7. 4   EPP Mandat or y I t ems

I ncl ude t he f ol l owi ng i t ems i n t he EPP:

a.   Envi r onment al  Manager  Appoi nt ment  Let t er :  I ncl ude a l et t er  s i gned by 
an of f i cer  of  t he f i r m desi gnat i ng a Pr i mar y and an Al t er nat e 
Envi r onment al  Manager  wi t h t el ephone number  ( of f i ce phone number ,  cel l  
phone number ) ,  e- mai l  addr ess,  and mai l i ng addr ess and st at i ng t hat  
t hi s per son i s r esponsi bl e f or  managi ng and i mpl ement i ng t he 
Envi r onment al  Pr ogr am as descr i bed i n t hi s Cont r act .   I ncl ude i n t hi s 
l et t er  t he Envi r onment al  Manager ' s aut hor i t y t o di r ect  t he r emoval  and 
r epl acement  of  non- conf or mi ng wor k.   The Envi r onment al  Manager  shal l  
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be r esponsi bl e f or  pr ovi di ng al l  pr oj ect  Envi r onment al  submi t t al s and 
f or  coor di nat i ng wi t h t he Cont r act i ng Of f i cer  on any envi r onment al  
i ssues encount er ed dur i ng wor k.

b.   Empl oyee Tr ai ni ng Let t er :  The Envi r onment al  Manager  shal l  i mpl ement  a 
t r ai ni ng pr ogr am t o ensur e t hat  al l  Cont r act or  per sonnel  ar e t r ai ned 
i n envi r onment al  pr ot ect i on r equi r ement s.   I ncl ude a l et t er  t hat  l i s t s 
empl oyee' s names,  t ypes of  envi r onment al  t r ai ni ng compl et ed,  and dat es 
of  compl et i on.

c.  Empl oyee Tr ai ni ng Rost er :  Pr ovi de a r ost er  of  i ndi v i dual s i nvol ved wi t h 
t he pr oj ect  who have compl et ed t he r equi r ed EMS t r ai ni ng.

d.  I ncl ude i n t hi s sect i on t he r equi r ement s out l i ned i n par agr aphs 1. 9. 6. 1 
-  Dr awi ngs and 1. 9. 6. 2 -  Wor k Ar ea.  

1. 9. 8   CHAPTER 2:  AI R EMI SSI ONS AND OZONE DEPLETI NG SUBSTANCES ( ODS)

1. 9. 8. 1   Cr i t er i a Summar y

ODSs,  i ncl udi ng Hydr of l uor ocar bons ( HFC)  and per f l uor ocar bons ( PFC)  f r om 
r ef r i ger at i on and f i r e suppr essi on equi pment ,  ar e cat egor i zed i nt o t wo 
speci f i c  c l asses.   See t he JEGS f or  pr oper  c l assi f i cat i ons.

1. 9. 8. 2   EPP Mandat or y I t ems

I nser t  t he f ol l owi ng t ext  i n Chapt er  2 of  t he EPP:

" CHAPTER 2:  AI R EMI SSI ONS & ODSs

1.   No ODS cont ai ni ng i t ems wi l l  be ser vi ced,  r emoved or  i nst al l ed dur i ng 
t hi s pr oj ect .

2.   I n t he event  ODS i t ems become unexpect edl y i nvol ved,  t he Cont r act or  
shal l  not  di st ur b t he i t em,  and i mmedi at el y not i f y t he Cont r act i ng 
Of f i cer ' s Repr esent at i ve,  who wi l l  make a det er mi nat i on on how t o 
pr oceed. "

I f  t hi s pr oj ect  i nvol ves t he ser vi c i ng,  r el ocat i on,  r emoval ,  or  
i nst al l at i on of  any ODS cont ai ni ng i t ems,  cont r act or  shal l  pr ovi de,  i n t he 
EPP,  an expl anat i on of  how r equi r ement s of  par agr aph 3. 5 wi l l  be 
achi eved/ mai nt ai ned.  

I ncl ude t he f ol l owi ng i t ems i n t he EPP as appl i cabl e:

a.   Haul  Rout e:  Submi t  t r uck and mat er i al  haul  r out es al ong wi t h a Di r t  
and Dust  Cont r ol  Pl an i n t he EPP f or  cont r ol l i ng di r t ,  debr i s,  and 
dust  on I nst al l at i on r oadways.   As a mi ni mum,  i dent i f y i n t he pl an t he 
subcont r act or  and equi pment  f or  c l eani ng al ong t he haul  r out e and 
measur es t o r educe di r t ,  dust ,  and debr i s f r om r oadways.

b.   Pol l ut i on Gener at i ng Equi pment :  I dent i f y ai r  pol l ut i on gener at i ng 
equi pment  or  pr ocesses t hat  may r equi r e compl i ance wi t h t he JEGS or  
GOJ nat i onal  or  pr ef ect ur al  l aws- r egul at i ons.  Det er mi ne r equi r ement s 
based on any cur r ent  JEGS and i nst al l at i on r equi r ement s and t he 
i mpact s of  t he pr oj ect .  Pr ovi de a l i s t  of  al l  f i xed or  mobi l e 
equi pment ,  machi ner y or  oper at i ons t hat  coul d gener at e ai r  emi ssi ons 
dur i ng t he pr oj ect  t o t he I nst al l at i on Envi r onment al  Of f i ce ( Ai r  
Pr ogr am Manager ) .
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c.   St at i onar y I nt er nal  Combust i on Engi nes:  I dent i f y por t abl e and 
st at i onar y i nt er nal  combust i on engi nes t hat  wi l l  be suppl i ed,  used or  
ser vi ced.    Compl y wi t h t he JEGS and al l  appl i cabl e Feder al ,  GOJ 
nat i onal  or  pr ef ect ur al  l aws and r egul at i ons,  and i nst al l at i on 
r equi r ement s.    At  mi ni mum,  i ncl ude t he make,  model ,  ser i al  number ,  
manuf act ur e dat e,  s i ze ( engi ne br ake hor sepower ) ,  and EPA emi ssi on 
cer t i f i cat i on st at us of  each engi ne.    Mai nt ai n appl i cabl e r ecor ds and 
l og hour s of  oper at i on and f uel  use.    Logs must  i ncl ude r easons f or  
oper at i on and del i neat e bet ween emer gency and non- emer gency oper at i on.

d.   Ref r i ger ant s:  I dent i f y management  pr act i ces t o ensur e t hat  heat i ng,  
vent i l at i on,  and ai r  condi t i oni ng ( HVAC)  wor k i nvol v i ng r ef r i ger ant s 
compl i es wi t h t he JEGS and i nst al l at i on r equi r ement s.   Techni c i ans 
shal l  be t r ai ned i n pr oper  r ecover y/ r ecycl i ng pr ocedur es,  l eak 
det ect i on,  saf et y,  shi ppi ng,  and di sposal  i n accor dance wi t h 
r ecogni zed i ndust r y st andar ds or  Japanese equi val ent .   Any r ef r i ger ant  
r ecl ai med i s t he pr oper t y of  t he Gover nment ;  coor di nat e wi t h t he 
I nst al l at i on Envi r onment al  Of f i ce t o det er mi ne t he appr opr i at e t ur n i n 
l ocat i on.

e.   Tr ai ni ng/ Cer t i f i cat i on Requi r ement s:  Heat i ng and ai r  condi t i oni ng 
t echni c i ans must  be t r ai ned t o meet  r equi r ement s i n t he JEGS.  Mai nt ai n 
copi es of  cer t i f i cat i ons at  t he empl oyees'  pl aces of  busi ness;  
t echni c i ans must  car r y cer t i f i cat i on wal l et  car ds,  as pr ovi ded by GOJ 
nat i onal  or  pr ef ect ur al  l aws and r egul at i ons.   Submi t  t r ai ni ng 
cer t i f i cat es as par t  of  t he EPP.

f .  Ai r  Pol l ut i on- Engi neer i ng Pr ocesses:  I dent i f y pl anned ai r  
pol l ut i on- gener at i ng pr ocesses and management  cont r ol  measur es 
( i ncl udi ng,  but  not  l i mi t ed t o,  spr ay pai nt i ng,  abr asi ve bl ast i ng,  
demol i t i on,  mat er i al  handl i ng,  f ugi t i ve dust ,  and f ugi t i ve 
emi ssi ons) .   Log hour s of  oper at i ons and t r ack quant i t i es of  mat er i al s 
used.

g.  Compl i ance Mat er i al s:  Pr ovi de t he Gover nment  a l i s t  of  and SDSs f or  al l  
hazar dous mat er i al s pr oposed f or  use on si t e.   Mat er i al s must  be 
compl i ant  wi t h t he JEGS and al l  appl i cabl e Feder al ,  GOJ nat i onal  or  
pr ef ect ur al  l aws and r egul at i ons,  and i nst al l at i on r equi r ement s f or  
emi ssi ons i ncl udi ng sol vent  and vol at i l e or gani c compound cont ent s,  
and appl i cabl e Nat i onal  Emi ssi on St andar ds f or  Hazar dous Ai r  
Pol l ut ant s r equi r ement s.   The Gover nment  may al t er  or  l i mi t  use of  
speci f i c  mat er i al s as needed t o meet  i nst al l at i on per mi t  r equi r ement s 
f or  emi ssi ons.

1. 9. 8. 3   Ot her  Requi r ed Submi t t al s

For  Cont r act s ser vi c i ng,  r emovi ng,  or  r epl aci ng ODS- cont ai ni ng i t ems,  such 
as r ef r i ger at i on or  f i r e suppr essi on equi pment ,  f ol l ow t he gui dance f or  
submi t t al s i n accor dance wi t h t he speci f i cat i ons under  whi ch t he wor k i s 
bei ng per f or med ( HVAC,  Fi r e Suppr essi on,  et c. ) .

1. 9. 9   CHAPTER 3:  WATER RESOURCES

1. 9. 9. 1   EPP Mandat or y I t ems

I ncl ude t he f ol l owi ng i t ems i n t he EPP as appl i cabl e:

a.   Si t e- Speci f i c  St or m Wat er  Pol l ut i on Pr event i on Pl an ( SWPPP) :  For  any 
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Cont r act  wher e wor k may possi bl y l ead t o di sr upt i on of  t he st or mwat er  
f l ow,  t he Cont r act or  shal l  devel op and submi t  a pr oj ect - speci f i c  SWPPP 
as a mandat or y par t  of  Chapt er  3 of  t he EPP.

The SWPPP must  i ncl ude ef f ect i ve sel ect i on,  i mpl ement at i on and 
mai nt enance of  Best  Management  Pr act i ces ( BMPs)  as i ndi cat ed i n t he 
JEGS,  and i ncl ude met hods and dr awi ngs as necessar y t o pr event  st or m 
wat er  pol l ut i on as speci f i ed i n t he St or m Wat er  Pol l ut i on Pr event i on 
Measur es sect i on i n Par t  3.   The SWPPP shal l  al so addr ess er osi on and 
sedi ment  cont r ol  measur es and st or mwat er  management  and cont r ol  
i ncl udi ng,  but  not  l i mi t ed t o gr ound cover ,  er odi bl e soi l s,  t empor ar y 
measur es -  st r uct ur al  pr act i ces,  t empor ar y and per manent  
st abi l i zat i on.   The SWPPP must  meet  t he r equi r ement s of  t he JEGS and 
t he I nst al l at i on' s SWPPP.

I f  appl i cabl e,  submi t  a pr oj ect - speci f i c  St or mwat er  Pol l ut i on 
Pr event i on Pl an ( SWPPP)  t o t he Cont r act i ng Of f i cer  f or  appr oval ,  pr i or  
t o t he commencement  of  wor k.   The Cont r act or  shal l  mai nt ai n an 
appr oved copy of  t he SWPPP at  t he const r uct i on on- si t e of f i ce,  and 
cont i nual l y updat e as r egul at i ons r equi r e,  t o r ef l ect  cur r ent  s i t e 
condi t i ons.   The Cont r act or  may be r equi r ed t o i nst al l ,  i nspect ,  
mai nt ai n best  management  pr act i ces ( BMPs) ,  and submi t  st or m wat er  BMPs 
i nspect i on r epor t s and st or m wat er  pol l ut i on pr event i on pl an 
i nspect i on r epor t s.
 
The SWPPP must  meet  t he r equi r ement s of  t he JEGS and t he 
I nst al l at i on' s SWPPP.

I ncl ude t he f ol l owi ng:

a.   I dent i f y pot ent i al  sour ces of  pol l ut i on whi ch may be r easonabl y 
expect ed t o af f ect  t he qual i t y of  st or m wat er  di schar ge f r om t he si t e.

b.  Compl y wi t h t er ms of  t he I nst al l at i on SWPPP f or  st or mwat er  
di schar ges f r om const r uct i on act i v i t i es.   Pr epar e SWPPP i n accor dance 
wi t h t he JEGS and i nst al l at i on r equi r ement s.

c.   Sel ect  appl i cabl e BMPs f r om t he JEGS and/ or  t he I nst al l at i on 
SWPPP.   Appl i cabl e Best  Management  Pr act i ces i n t he JEGS shal l  be 
i ncor por at ed i nt o t he s i t e- speci f i c  SWPPP and i mpl ement ed.

d.   The SWPPP shal l  al so addr ess er osi on and sedi ment  cont r ol  measur es 
and st or mwat er  management  and cont r ol  i ncl udi ng,  but  not  l i mi t ed t o 
gr ound cover ,  er odi bl e soi l s,  t empor ar y measur es -  st r uct ur al  
pr act i ces,  t empor ar y and per manent  st abi l i zat i on.

b.   Wast ewat er  Management  Pl an ( WWMP) :  For  any Cont r act  t hat  may gener at e 
wast ewat er ,  t he Cont r act or  shal l  submi t  a WWMP.

( 1)  The WWMP must  i dent i f y t he met hods and pr ocedur es f or  management  
and/ or  di schar ge of  wast ewat er  whi ch ar e di r ect l y der i ved f r om 
const r uct i on act i v i t i es,  such as concr et e cur i ng wat er ,  c l ean- up 
wat er ,  dewat er i ng of  gr ound wat er ,  di s i nf ect i on wat er ,  hydr ost at i c 
t est  wat er ,  and wat er  used i n f l ushi ng of  l i nes.

( 2)  I f  a set t l i ng/ r et ent i on pond i s r equi r ed,  t he WWMP must  i ncl ude 
t he desi gn of  t he pond,  i ncl udi ng dr awi ngs,  r emoval  pl an,  and 
t est i ng r equi r ement s f or  possi bl e pol l ut ant s.   I f  di sposal  i s  t o a 
sani t ar y sewer ,  t he WWMP must  i ncl ude document at i on t hat  t he Wast e 
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Wat er  Tr eat ment  Pl ant  Oper at or  has appr oved t he f l ow r at e,  vol ume,  
and t ype of  di schar ge.

( 3)  Cont r act or  i s not  aut hor i zed sewage hol di ng t anks on base and i s 
not  aut hor i zed t o di spose of  wast e f r om chemi cal  
t oi l et s/ por t a- pot t i es v i a t he i nst al l at i on sewer  syst em.

( 4)  When usi ng chemi cal  t oi l et s,  pl an f or  pr ocur i ng a 
por t a- pot t y/ chemi cal  t oi l et  ser vi ce Cont r act .   The 
por t a- pot t y/ chemi cal  t oi l et  ser vi ce Cont r act  must  i ncl ude t he 
cor r ect  mai nt enance,  wast e col l ect i on,  t r anspor t at i on,  and 
di sposal  of  al l  por t a- pot t y/ chemi cal  t oi l et s and cont ent  and 
i ncl ude pr ovi s i ons f or  pest  cont r ol  and el i mi nat i on of  odor s.

( 5)  I f  t he pr oj ect  gener at es wast ewat er  f r om r i nsi ng t anks,  dewat er i ng 
s i t es,  et c. ,  t he Cont r act or  shal l  ensur e pr oper  di sposal [ . ] [  wi t h 
CEI E appr oval .   The Cont r act or  may be r equi r ed t o pr ovi de f ur t her  
anal ysi s and t r eat ment  based on t he condi t i on of  wast ewat er . ]

1. 9. 10   CHAPTER 4:  HAZARDOUS MATERI ALS

1. 9. 10. 1   Cr i t er i a Summar y

Hazar dous Mat er i al  I nvent or y,  Mat er i al  Saf et y Dat a Sheet s,  and Saf et y Dat a 
Sheet s:  Submi t  document at i on and r ecei ve appr oval  pr i or  t o br i ngi ng any 
hazar dous mat er i al s ( HAZMAT)  ont o t he i nst al l at i on.   Consul t  wi t h t he 
Hazar dous Mat er i al s Pr ogr am Manager  [ 718 CES/ CEI E at  DSN 634- 2600] [ 374 
CES/ CEI E at  DSN:  225- 5440] [ I NSERT ORGANI ZATI ON AND PHONE NUMBER]  f or  a 
det er mi nat i on of  whet her  or  not  a pr oduct  i s a HAZMAT.

1. 9. 10. 2   EPP Mandat or y I t ems

I f  t he pr oj ect  does not  i nvol ve any HAZMAT,  i nser t  t he f ol l owi ng t ext  i nt o 
Chapt er  4 of  t he EPP:

" CHAPTER 4:  HAZARDOUS MATERI ALS

1.   No hazar dous mat er i al s wi l l  be br ought  t o t he wor ksi t e dur i ng t hi s
pr oj ect . "

For  al l  Cont r act s wher e HAZMAT wi l l  be br ought  t o t he wor ksi t e,  submi t  t he 
f ol l owi ng document s i n Chapt er  4 of  t he EPP:

a.   Hazar dous Mat er i al  I nvent or y:  A t abl e l i s t i ng al l  hazar dous mat er i al s 
br ought  ont o t he base,  i ncl udi ng t he est i mat ed amount s of  each 
mat er i al  t hat  wi l l  be used.   Li st  shal l  i ncl ude al l  pest i c i des and 
her bi c i des t hat  wi l l  be br ought  ont o t he I nst al l at i on.

b.   Hazmat  SDS ( i n Engl i sh and Japanese) :  An SDS sheet  f or  each hazar dous 
mat er i al  on t he i nvent or y.

c.   AF For m 3000.

d.   I f  HAZMAT i s suspect ed t o cont ai n l ead or  asbest os,  such as pai nt ,  
pr i mer ,  caul k i ng,  a cer t i f i cat e f r om t he manuf act ur er  shal l  be 
pr ovi ded t o pr ove t hat  t he HAZMAT i s f r ee of  asbest os/ l ead.

The AF For m 3000 package must  be r evi ewed by Bi oenvi r onment al  ( 374 
AMDS/ SGPB) ,  Saf et y ( 374 AW/ SE)  and Envi r onment al  ( 374 CES/ CEI E)  v i a 
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t he Cont r act i ng Of f i cer .

1. 9. 10. 3   Ot her  Requi r ed Submi t t al s

I f  af t er  begi nni ng wor k,  t he Cont r act or  di scover s pr evi ousl y undi scl osed,  
unexpect ed,  or  suspect ed HAZMAT,  subst ances,  chemi cal s,  or  cont ami nat ed 
ar eas,  t he Cont r act or  shal l  i mmedi at el y r epor t  t he di scover y t o t he 
Cont r act i ng Of f i cer  and t o [ 718 CES/ CEI E ( DSN 634- 2600) ] [ 374 CES/ CEI E 
( DSN:  225- 5440) ] [ I NSERT ORGANI ZATI ON AND PHONE NUMBER] .   Cont r act or  
per sonnel  shal l  i mmedi at el y cease wor k i n t he ar ea,  unl ess t he wor k i s of  
an emer gency nat ur e and t he r i sk of  exposur e can be mi t i gat ed by t he use 
of  per sonal  pr ot ect i ve equi pment  ( PPE)  or  c l ot hi ng.   Submi t ,  i n wr i t i ng,  a 
Not i f i cat i on of  Unexpect ed Hazar dous Mat er i al  Di scover y t o t he Cont r act i ng 
Of f i cer  out l i ni ng t he event s l eadi ng t o t he di scover y.

1. 9. 11   CHAPTER 5:  HAZARDOUS WASTE

1. 9. 11. 1   EPP Mandat or y I t ems

I f  t he pr oj ect  does not  i nvol ve any Hazar dous wast e,  i nser t  t he f ol l owi ng 
t ext  i n Chapt er  5 of  t he EPP:

" CHAPTER 5:  HAZARDOUS WASTE

1.   No hazar dous wast es wi l l  be gener at ed dur i ng t hi s pr oj ect .

2.   I n t he event  hazar dous wast e i s unexpect edl y di scover ed,  t he 
Cont r act or  shal l  not  di st ur b t he i t em,  and i mmedi at el y not i f y t he 
Cont r act i ng Of f i cer ' s Repr esent at i ve,  who wi l l  make a det er mi nat i on on 
how t o pr oceed. "

For  al l  Cont r act s wher e Hazar dous Wast e wi l l  be gener at ed,  submi t  t he 
f ol l owi ng i nf or mat i on and document s i n Chapt er  5 of  t he EPP:

a.   Hazar dous Wast e Manager  Let t er :  A l et t er  desi gnat i ng t he hazar dous 
wast e manager .   The l et t er  shal l  i ncl ude:

( 1)  Manager ' s name.

( 2)  Tr ai ni ng and exper i ence.

( 3)  Cont act  i nf or mat i on.

b.   Management  Pr ocedur es f or  Hazar dous Wast e t o be Gener at ed:  The 
el ement s of  t hose pr ocedur es wi l l  coi nci de wi t h t he I nst al l at i on 
Hazar dous Wast e Management  Pl an ( HWMP) .   The Cont r act i ng Of f i cer  wi l l  
pr ovi de a copy of  t he I nst al l at i on Hazar dous Wast e Management  Pl an.   
As a mi ni mum,  i ncl ude t he f ol l owi ng:

( 1)  Li st  of  t he t ypes of  hazar dous wast es expect ed t o be gener at ed.

( 2)  Pr ocedur es t o ensur e a wr i t t en wast e det er mi nat i on i s made f or  
appr opr i at e wast es t hat  ar e t o be gener at ed.

( 3)  Sampl i ng/ anal ysi s pl an,  i ncl udi ng l abor at or y met hod( s)  t hat  wi l l  
be used f or  wast e det er mi nat i ons and copi es of  r el evant  l abor at or y 
cer t i f i cat i ons.   Fol l ow t he anal yt i cal  pr ocedur e and met hods i n 
accor dance wi t h t he JEGS and al l  appl i cabl e GOJ nat i onal  or  
pr ef ect ur al  l aws and r egul at i ons.   I dent i f y hazar dous wast e by 
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anal yzi ng f or  t he f ol l owi ng char act er i st i cs:  i gni t abi l i t y ,  
cor r osi v i t y,  r eact i v i t y,  and t oxi c i t y based on TCLP r esul t s.  
Pr ovi de anal yt i cal  r esul t s and r epor t s per f or med t o t he 
Cont r act i ng Of f i cer .   Sampl e wast e i n accor dance wi t h appr opr i at e 
Japanese or  U. S.  EPA t est i ng pr ot ocol s t hat  meet  t he pur pose of  
t he t est i ng.   Cl ear l y mar k each sampl ed dr um or  cont ai ner  wi t h t he 
Cont r act or ' s i dent i f i cat i on number ,  and cr oss r ef er ence t o t he 
chemi cal  anal ysi s per f or med.

( 4)  Met hods and pr oposed l ocat i ons f or  hazar dous wast e 
accumul at i on/ st or age ( t hat  i s ,  i n t anks or  cont ai ner s) .

( 5)  Management  pr ocedur es f or  st or age,  l abel i ng,  t r anspor t at i on,  and 
di sposal  of  wast e ( t r eat ment  of  wast e i s not  al l owed unl ess 
speci f i cal l y not ed) .

( 6)  Management  pr ocedur es and r egul at or y document at i on ensur i ng 
di sposal  of  hazar dous wast e compl i es wi t h Land Di sposal  
Rest r i ct i ons,  appl i cabl e Feder al ,  GOJ and pr ef ect ur al  l aws and 
r egul at i ons,  JEGS,  and I nst al l at i on Hazar dous Wast e Management  
Pl an.

( 7)  Management  pr ocedur es f or  r ecycl abl e hazar dous mat er i al s such as 
l ead- aci d bat t er i es,  used oi l ,  and si mi l ar .

( 8)  Used oi l  management  pr ocedur es i n accor dance wi t h t he JEGS;  
Hazar dous wast e mi ni mi zat i on pr ocedur es.   Obt ai n a copy of  t he 
i nst al l at i on' s Pol l ut i on Pr event i on/ Hazar dous Wast e Mi ni mi zat i on 
Pl an f or  r ef er ence mat er i al  when pr epar i ng t hi s par t  of  t he EPP.   
I f  no wr i t t en pl an exi st s,  obt ai n i nf or mat i on by cont act i ng t he 
Cont r act i ng Of f i cer .   Descr i be t he ant i c i pat ed t ypes of  t he 
hazar dous mat er i al s t o be used i n t he const r uct i on when r equest i ng 
i nf or mat i on.

( 9)  Pl ans f or  t he di sposal  of  hazar dous wast e by per mi t t ed f aci l i t i es;  
and pr ocedur es t o be empl oyed t o ensur e r equi r ed empl oyee t r ai ni ng 
r ecor ds ar e mai nt ai ned.

( 10) Pr ocedur es t o be empl oyed t o ensur e r equi r ed empl oyee t r ai ni ng 
r ecor ds ar e mai nt ai ned.

( 11)  Hazar dous Wast e Di sposal  l ocal  per mi t s or  l i censes f or  hazar dous 
wast e di sposal  i n accor dance wi t h t he JEGS ( i f  r equi r ed) .

( 12)  Hazar dous Wast e Di sposal  St at ement  of  Agr eement .   Fr om a 
t r eat ment ,  st or age,  or  di sposal  ( TSD)  f aci l i t y  t hat  wi l l  accept  
t he wast e f r om t he cont r act or  and al so a st at ement  f r om a 
cer t i f i ed hazar dous wast e t r anspor t er  who wi l l  t r anspor t  t he wast e 
t o t he TSD f aci l i t y  i n accor dance wi t h t he JEGS ( i f  r equi r ed) .

1. 9. 11. 2   Ot her  Requi r ed Submi t t al s

a.   Hazar dous Wast e Anal ysi s Repor t :  For  any mat er i al s t hat  wer e sampl ed 
and anal yzed f or  hazar dous wast e cont ent ,  submi t  a Hazar dous Wast e 
Anal ysi s Repor t  cont ai ni ng:

( 1)  Who t he sampl e was t aken by.

( 2)  What  t ype of  sampl e was t aken ( soi l ,  wat er ,  chemi cal ,  et c. ) .
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( 3)  Wher e t he sampl e was t aken ( bui l di ng number ,  r oom number ,  et c. ) .

( 4)  The sampl i ng t i me and dat e.

( 5)  An expl anat i on of  why t he mat er i al  was sampl ed ( di sposal  
det er mi nat i on,  f i nal  c l ear ance,  et c. ) .

( 6)  Phot ogr aphs of  t he sampl ed l ocat i on or  mat er i al  ( i f  r equi r ed t o 
posi t i vel y i dent i f y t he exact  l ocat i on or  mat er i al  l at er ) .

( 7)  The l abor at or y ' s cer t i f i ed anal ysi s r esul t s l et t er .

1. 9. 12   CHAPTER 6:  SOLI D WASTE

1. 9. 12. 1   EPP Mandat or y I t ems

Sol i d Wast e Management  Pl an:  To ensur e t he Cont r act or  under st ands t he 
sol i d wast e r educt i on r equi r ement s,  t he Cont r act or  i s r equi r ed t o submi t  a 
Sol i d Wast e Management  Pl an SWMP,  as par t  of  t he EPP.   The Sol i d Wast e 
Management  Pl an shal l  be consi st ent  wi t h t he I nst al l at i on I nt egr at ed Sol i d 
Wast e Management  Pl an ( I SWMP) .

The SWMP has f our  ( 4)  sect i ons:  Di ver si on,  Pr ocedur es,  Tr ai ni ng,  and 
Per mi t s.

Pr ovi de t he Cont r act i ng Of f i cer  wi t h wr i t t en not i f i cat i on of  t he quant i t y 
of  ant i c i pat ed sol i d wast e or  debr i s t hat  i s  ant i c i pat ed or  est i mat ed t o 
be gener at ed by const r uct i on.   I ncl ude i n t he r epor t  t he l ocat i ons wher e 
var i ous t ypes of  wast e wi l l  be di sposed or  r ecycl ed.   I ncl ude l et t er s of  
accept ance f r om t he r ecei v i ng l ocat i on or  as appl i cabl e;  submi t  one copy 
of  t he r ecei v i ng l ocat i on st at e and l ocal  Sol i d Wast e Management  Per mi t  or  
Sol i d Wast e Management  Li cense showi ng such agency' s appr oval  of  t he 
di sposal  pl an bef or e t r anspor t i ng wast es of f  Gover nment  pr oper t y.

a.   SWMP:  Di ver si on Sect i on

Pr ovi de t he dat es f or  t he st ar t  and end of  wor k,  t he t ypes of  wast es 
expect ed t o be gener at ed by t he pr oj ect ,  est i mat ed wei ght s f or  each 
t ype of  wast e,  and t he f aci l i t y  or  f aci l i t i es wher e each wast e wi l l  be 
t aken.   Al so i ncl ude a l i s t  of  whi ch wast es wi l l  be sal vaged,  r eused,  
and r ecycl ed,  est i mat ed wei ght s f or  each r ecycl abl e commodi t y,  and t he 
f aci l i t y  or  f aci l i t i es wher e each r ecycl abl e wi l l  be t aken.

To t he ext ent  pr act i cabl e,  al l  scr ap met al  must  be sent  f or  r euse or  
r ecycl i ng and wi l l  not  be di sposed of  i n a l andf i l l .   I ncl ude t he 
name,  physi cal  addr ess,  and t el ephone number  of  t he haul er ,  i f  
t r anspor t ed by a f r anchi sed sol i d wast e haul er .   I ncl ude t he 
dest i nat i on and,  unl ess exempt ed,  pr ovi de a copy of  t he st at e or  l ocal  
per mi t  ( cover )  or  l i cense f or  r ecycl i ng.

b.   SWMP:  Pr ocedur es Sect i on:  Descr i be t he pl anned Separ at i on,  
Cont ami nat i on Pr event i on,  and Tr anspor t at i on pr ocedur es.

( 1)  Out l i ne how r ecycl abl es wi l l  be separ at ed f r om ot her  wast es,  how 
wast es wi l l  be col l ect ed,  and wher e t hey wi l l  be st or ed at  t he 
pr oj ect  s i t e unt i l  t r anspor t ed t o r ecycl i ng f aci l i t i es.   The 
Separ at i on Pr ocedur es shal l  al so det ai l  how ot her  wast es wi l l  be 
col l ect ed and wher e t hey wi l l  be st or ed at  t he pr oj ect  s i t e unt i l  
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t r anspor t ed t o di sposal  f aci l i t i es.   Cont ai ner s f or  r ecycl abl es 
and ot her  wast es must  meet  t he r equi r ement s i n t he JEGS t hat  
st or age of  r ecycl abl es and ot her  wast es must  meet  t he JEGS and 
t hat  st or age of  bul ky wast es must  meet  t he JEGS.

( 2)  Cont ami nat i on Pr event i on Pr ocedur es shal l  expl ai n how r ecycl abl es 
wi l l  be kept  f r ee f r om cont ami nant s ( hazar dous,  t oxi c,  or  ot her  
wast es)  and how ot her  non- r ecycl abl e wast es wi l l  be kept  f r ee of  
cont ami nant s ( r ecycl abl es and hazar dous or  t oxi c wast es) .

( 3)  Tr anspor t at i on Pr ocedur es shal l  out l i ne how spi l l s  of  r ecycl abl es 
or  ot her  wast es wi l l  be pr event ed dur i ng col l ect i on,  st or age,  
l oadi ng,  and t r anspor t at i on.   They al so det ai l  how t he r ecycl abl es 
and ot her  wast es wi l l  be t r anspor t ed f r om t he pr oj ect  s i t e t o t he 
r ecycl i ng or  di sposal  f aci l i t y .   These pr ocedur es al so must  st at e 
how of t en r ecycl abl es and ot her  wast es wi l l  be pi cked up by t he 
t r anspor t at i on company.

c.   SWMP:  Tr ai ni ng Sect i on

Set  f or t h how empl oyees and subcont r act or s wi l l  be t r ai ned on sol i d 
wast e management  pol i c i es and pr ocedur es.   I ncl ude how t r ai ni ng wi l l  
be document ed and who wi l l  conduct  t he t r ai ni ng.   Al so out l i ne any 
consequences or  r eper cussi ons f or  empl oyees or  subcont r act or s t hat  
f ai l  t o f ol l ow t he pol i c i es and pr ocedur es.

d.   SWMP:  Per mi t s Sect i on

I ncl ude copi es of  al l  per mi t s,  l i censes,  and agr eement s f or  t he 
r ecycl i ng and di sposal  f aci l i t i es and f or  t he t r anspor t at i on compani es 
ut i l i zed dur i ng t he pr oj ect .   I ncl ude Engl i sh t r ansl at i ons f or  al l  
document s i n t hi s sect i on.

1. 9. 12. 2   Ot her  Requi r ed Submi t t al s

a.   Sol i d Wast e Management  Repor t :  Dur i ng pr oj ect  execut i on,  t he 
Cont r act or  shal l  submi t  wei ght  t i cket s or  mani f est s,  r ecei pt s,  bi l l s  
of  sal e,  and ot her  sal es document at i on ( wi t h Engl i sh t r ansl at i ons)  f or  
al l  mat er i al s r emoved f r om t he pr oj ect  s i t e.   Wei ght  t i cket s and 
mani f est s r ecei pt s,  bi l l s  of  sal e,  and ot her  sal es document at i on shal l  
be submi t t ed dur i ng t he pr oj ect  ever y mont h by t he 5t h day of  t he 
f ol l owi ng mont h,  ( i ncl ude t hi s st at ement  as par t  of  t he SWMP) .   
Desi gnat e on each document  whet her  t he mat er i al  was di sposed of ,  
r ecycl ed,  or  r eused,  and st at e t he amount s,  l ocat i ons,  and names of  
t he busi nesses r ecei v i ng t he sol i d wast e.

I n l i eu of  sal es document at i on,  a st at ement  i ndi cat i ng t he di sposal  
l ocat i on f or  t he sol i d wast e t hat  i s s i gned by an empl oyee aut hor i zed 
t o l egal l y obl i gat e or  bi nd t he f i r m may be submi t t ed.   Al so i ncl ude 
any addi t i onal  or  r enewal  per mi t s,  l i censes,  or  agr eement s,  wi t h 
r ecycl i ng or  di sposal  l andf i l l s .   I n addi t i on,  a copy of  Cont r act ( s)  
f or  wast e col l ect i on/ t r anspor t at i on and di sposal  per mi t s i ssued f r om 
met r opol i t an/ pr ef ect ur al  gover nment s shal l  be submi t t ed wi t h AF For m 
3000 t o 374 CES/ CEI E vi a t he Cont r act i ng Of f i cer .   Af t er  t he di sposal ,  
wast e mani f est s shal l  be submi t t ed t o 374 CES/ CEI E vi a t he Cont r act i ng 
Of f i cer  al ong wi t h r ecycl i ng r epor t  t hat  shows t he amount  of  wast e 
r ecycl ed,  i nci ner at ed/ l andf i l l ed ( At t achment  1) .
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1. 9. 13   CHAPTER 7:  FUEL STORAGE TANKS

1. 9. 13. 1   EPP Mandat or y I t em

I f  t he pr oj ect  does not  i nvol ve t he r emoval  or  i nst al l at i on of  any POL 
TANKS,  i nser t  t he f ol l owi ng t ext  i n Chapt er  7 of  t he EPP:

" CHAPTER 7:  FUEL STORAGE TANKS

No ASTs or  USTs wi l l  be r emoved or  i nst al l ed dur i ng t hi s pr oj ect . "

Descr i be i n t he EPP how POL t anks and cont ai ner s must  be st or ed,  managed,  
and i nspect ed and what  pr ot ect i ons must  be pr ovi ded.   POL t ank wor k cannot  
be per f or med usi ng t hi s sect i on al one.  Al l  UST t ank r emoval s shal l  be 
per f or med i n accor dance wi t h SECTI ON 02 65 00.  Tank i nst al l at i ons shal l  be 
per f or med i n accor dance wi t h SECTI ON 33 56 10,  AFI  23- 204,  and 35FW AST 
STANDARDS document s.  Cont act  MAB Envi r onment al  Sect i on at  t o obt ai n copi es 
of  t he r equi r ement s.

1. 9. 13. 2   Ot her  Requi r ed Submi t t al s

Fuel  St or age Tank Removal / I nst al l at i on Repor t :  I f  an AST/ UST ( t o i ncl ude 
t empor ar y f uel  st or age t anks)  i s i nst al l ed or  r emoved as par t  of  t he 
pr oj ect ,  t he Cont r act or  shal l  pr epar e a [ Fuel  St or age Tank 
I nst al l at i on/ Removal  Repor t ] [ Fuel  St or age Tank I nst al l at i on/ Removal  
Repor t ]  and submi t  i t  t o [ 718 CES/ CEI E] [ 374 CES/ CEI E] [ I NSERT ORGANI ZATI ON]  
v i a t he COR wi t hi n 30 days of  t he compl et i on of  s i t e wor k.   At  a mi ni mum,  
t he r epor t  shal l  i ncl ude t he f ol l owi ng as appl i cabl e:

a.   Summar y of  wor k conduct ed.

b.   I nst al l at i on/ Removal  dat e f or  each i nst al l ed/ r emoved st or age t ank.

c.   Dat e pl aced i n ser vi ce,  capaci t y,  manuf act ur er  name,  model  number ,  and 
ser i al  number  f or  each new AST/ UST.

d.   As- bui l t  dr awi ngs showi ng t he r emoved AST/ USTs and/ or  t he newl y 
i nst al l ed AST/ USTs and associ at ed i nf r ast r uct ur e.

e.   Copy of  t he Manuf act ur er ' s Oper at i ons and Mai nt enance Manual s and 
pr oduct  i nf or mat i on.

f .   Copy of  t he Manuf act ur er ' s War r ant y Car ds.

g.   Phot o document at i on of  const r uct i on act i v i t i es,  i ncl udi ng AST/ UST 
r emoval s and/ or  new AST/ UST i nst al l at i ons.   Phot os shal l  show t he 
i ni t i al  and compl et ed si t e condi t i on,  each exposed UST,  each t ank' s 
condi t i on upon r emoval ,  t he compl et ed UST excavat i on( s)  t o show any 
cont ami nat i on,  and t he cont ami nat ed soi l  pi l e,  i f  any.

h.   I f  a t ank was r emoved,  i ncl ude a phot ogr aph of  t he ol d t ank wi t h a 
hol e cut  i nt o t he s i de as descr i bed i n par agr aph UST REMOVAL.   Pr ovi de 
a l ocat i on map and t ank I D ( when avai l abl e) .

i .   Leak check r epor t  f or  bur i ed pi pi ng associ at ed wi t h st or age t ank at  
t i me of  i nst al l at i on,  modi f i cat i on,  const r uct i on,  r el ocat i on or  
r epl acement .
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1. 9. 14   CHAPTER 8:  HI STORI CAL,  CULTURAL,  AND NATURAL RESOURCES

1. 9. 14. 1   EPP Mandat or y I t ems

a.   Descr i pt i on of  measur es t o manage and mi t i gat e damage t o nat ur al  
r esour ces i ncl udi ng,  but  not  l i mi t ed t o l and r esour ces,  t r ee 
pr ot ect i on,  r epl acement  of  damaged l andscape f eat ur es,  t empor ar y 
const r uct i on,  st r eam cr ossi ngs,  f i sh and wi l dl i f e r esour ces,  and 
wet l ands ar eas.

b.   Obj ect i ves and met hods t o pr ot ect  i dent i f i ed hi st or i cal  and 
ar cheol ogi cal  r esour ces.

1. 9. 14. 2   Ot her  Requi r ed Submi t t al s

Not i f i cat i on Of  Di scover y Or  Hi st or i cal  Or  Cul t ur al  I t ems:  The Cont r act or  
shal l  i mmedi at el y r epor t  t he di scover y of  any hi st or i cal
and/ or  ar chaeol ogi cal  i t ems or  human r emai ns i n t he cour se of  wor k t o t he 
Cont r act i ng Of f i cer  and t he [ Kadena Ai r  Base] [ Yokot a Ai r  Base] [ Mi sawa Ai r  
Base]  [ I NSERT I NSTALLATI ON NAME]  Envi r onment al  Of f i ce at  DSN 
[ 634- 2600] [ 225- 5440] [ I NSERT CONTACT PHONE NUMBER] .

Resour ces cover ed by t hi s par agr aph i ncl ude,  but  ar e not  l i mi t ed t o:  any 
human skel et al  r emai ns or  bur i al s;  ar t i f act s;  shel l ,  mi dden,  bone,  
char coal ,  or  ot her  deposi t s;  r ock or  cor al  al i gnment s,  pavi ngs,  wal l ,  or  
ot her  const r uct ed f eat ur es;  and any i ndi cat i on of  agr i cul t ur al  or  ot her  
human act i v i t i es.

St op wor k i mmedi at el y i n t he ar ea of  t he di scover y unt i l  t he Envi r onment al  
Of f i ce eval uat es t he s i t e.  The Cont r act i ng Of f i cer  wi l l  pr ovi de di r ect i on 
on how t o pr oceed.  Secur e t he ar ea and pr event  empl oyees or  ot her  per sons 
f r om t r espassi ng on,  r emovi ng,  or  ot her wi se di st ur bi ng such r esour ces.  The 
Gover nment  r et ai ns owner shi p and cont r ol  over  ar chaeol ogi cal  r esour ces.

The Cont r act or  shal l  be r esponsi bl e f or  compl et i ng and submi t t i ng of f i c i al  
paper wor k on t he di scover y.  The Envi r onment al  Of f i ce' s Cul t ur al  Resour ces 
Manager  wi l l  advi se t he Cont r act or  concer ni ng t he cont ent  of  t he r epor t .

1. 9. 15   CHAPTER 9:  POLYCHLORI NATED BI PHENYLS ( PCB)

1. 9. 15. 1   EPP Mandat or y I t ems

I f  t he pr oj ect  does not  i nvol ve t he di st ur bance,  r el ocat i on,  r emoval ,  or  
i nst al l at i on of  any i t em t hat  hi st or i cal l y cont ai ned PCBs,  i nser t  t he 
f ol l owi ng t ext  i n Chapt er  9 of  t he EPP:

" CHAPTER 9:  POLYCHLORI NATED BI PHENYLS ( PCB)

1.   I t ems hi st or i cal l y cont ai ni ng PCBs wi l l  not  be di st ur bed,  r emoved,  or  
i nst al l ed dur i ng t hi s pr oj ect .

2.   I n t he event  of  unexpect ed di scover y of  suspect ed PCB i t ems,  t he 
Cont r act or  shal l  not  di st ur b t he mat er i al ,  and i mmedi at el y not i f y t he 
Cont r act i ng Of f i cer ' s Repr esent at i ve,  who wi l l  make a det er mi nat i on on 
how t o pr oceed. " [ I nf or mat i on on t he PCB equi pment  t hat  wi l l  be 

r emoved,  i ncl udi ng,  but  not  l i mi t ed t o:

( a)  Equi pment  t ype.
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( b)  Mont h/ year  of  manuf act ur e.

( c)  Dat e r emoved f r om ser vi ce.

( d)  Bui l di ng number ,  c i r cui t  number  or  set  number .

( e)  Base f r om whi ch i t em was r emoved.

I t ems ( c)  -  ( e)  shal l  al so be wr i t t en on t he equi pment  chassi s i n 
per manent  i nk. ]

Pr ovi de a l i s t  of  any equi pment  whi ch i s known,  or  has pot ent i al  t o 
cont ai n ( cont ai ns di el ect r i c f l ui d)  PCBs r emoved under  t hi s pr oj ect .  Li st  
shal l  i ncl ude equi pment  ser i al  number s and map i ndi cat i ng l ocat i on of  
equi pment .  When l i s t i ng l i ght  bal l ast s pr ovi de t he quant i t y t o be r emoved.  

I f  t he pr oj ect  i nvol ves t he r emoval  of  an oi l - f i l l ed t r ansf or mer  or  
swi t chgear  manuf act ur ed pr i or  t o 1980,  per f or m t he wor k i n accor dance wi t h 
t he speci f i cat i on and suppl ement  t hat  appl i es t o t he wor k,  such as:  
( Sect i on 26 12 21 SI NGLE- PHASE PAD- MOUNTED TRANSFORMERS,  et c. )  I n Chapt er  
9 of  t he EPP,  ent er  t he f ol l owi ng:

[ " CHAPTER 9:  POLYCHLORI NATED BI PHENYLS ( PCB)

A separ at e PCB equi pment  r emoval  pl an wi l l  be submi t t ed i n accor dance wi t h 
[ SECTI ON 26 XX XX. 00]  and t he l ocal  suppl ement . "  

I f  t he pr oj ect  i nvol ves t he r emoval  of  an oi l - f i l l ed t r ansf or mer  or  
swi t chgear  t hat  was manuf act ur ed af t er  1980,  per f or m t he wor k i n 
accor dance wi t h t he speci f i cat i on and suppl ement  t hat  appl i es t o t he wor k,  
such as:  ( Sect i on 26 12 21 SI NGLE- PHASE PAD- MOUNTED TRANSFORMERS,  et c. )

I n Chapt er  9 of  t he EPP,  ent er  t he f ol l owi ng:

a.   ( A t r ansf or mer )  ( and)  ( or )  ( Swi t chgear )  manuf act ur ed ( i nser t  
mont h/ year  of  manuf act ur e)  wi l l  be r emoved i n accor dance wi t h ( i nser t  
spec sect i on)  and pl aced at  Bl dg 1465 f or  st or age.

( 1)   I nser t  t he i t em' s mont h/ year  of  manuf act ur e i n t he spaces above.

( 2)   Wr i t e t he speci f i cat i on used t o per f or m t he wor k i n t he spec 
spaces.

b.   The Cont r act or  shal l  wr i t e t he f ol l owi ng i nf or mat i on on t he chassi s 
wi t h per manent  i nk.

( 1)  " Dat e r emoved f r om ser vi ce" .

( 2)  " Bui l di ng number " ,  " c i r cui t - number " ,  or  " set - number " .

( 3)  " Base"  wher e i t em was r emoved. " ]

1. 9. 16   CHAPTER 10:  PESTI CI DES

1. 9. 16. 1   EPP Mandat or y I t ems

I f  t he pr oj ect  does not  i nvol ve t he suppl i cat i on of  pest i c i des i nser t  t he 
f ol l owi ng t ext  i n Chapt er  10 of  t he EPP:
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" CHAPTER 10:  PESTI CI DES

No pest i c i des wi l l  be st or ed or  appl i ed as par t  of  t hi s pr oj ect . "

Pest i c i de Tr eat ment  Pl an:  I ncl ude and updat e a pest i c i de t r eat ment  pl an,  
as i nf or mat i on becomes avai l abl e.   I ncl ude i n t he pl an t he sequence of  
t r eat ment ,  dat es,  t i mes,  l ocat i ons,  pest i c i de t r ade name,  EPA r egi st r at i on 
number s i f  appl i cabl e,  aut hor i zed uses,  chemi cal  composi t i on,  f or mul at i on,  
or i gi nal  and appl i ed concent r at i on,  appl i cat i on r at es of  act i ve i ngr edi ent  
( t hat  i s ,  pounds of  act i ve i ngr edi ent  appl i ed) ,  equi pment  used f or  
appl i cat i on,  and cal i br at i on of  equi pment .   Compl y wi t h t he JEGS or  any 
appl i cabl e Feder al  GOJ nat i onal  or  pr ef ect ur al  and i nst al l at i on 
r equi r ement s.

1. 9. 17   CHAPTER 11:  ASBESTOS CONTAI NI NG MATERI ALS ( ACM)

1. 9. 17. 1   EPP Mandat or y I t ems

I f  t he pr oj ect  does not  i nvol ve t he di st ur bance,  r emoval ,  i nst al l at i on,  or  
r el ocat i on of  any ACM,  i nser t  t he f ol l owi ng t ext  i n Chapt er  10 of  t he EPP:

" CHAPTER 11:  ASBESTOS- CONTAI NI NG MATERI ALS ( ACM)

1.   Al l  new mat er i al s i nst al l ed on t hi s pr oj ect  cont ai n l ess t han 
one- t ent h of  one per cent  ( 0. 1 per cent )  asbest os,  by wei ght .

2.   Suspect ed ACM wi l l  not  be di st ur bed,  r emoved,  or  r el ocat ed dur i ng t hi s 
pr oj ect .

3.   I n t he event  of  unexpect ed di scover y of  suspect ed ACM,  t he Cont r act or  
shal l  not  di st ur b t he mat er i al ,  and i mmedi at el y not i f y t he Cont r act i ng 
Of f i cer ' s Repr esent at i ve,  who wi l l  make a det er mi nat i on on how t o 
pr oceed. "

I ndi cat e whet her  t he pr oj ect  i nvol ves sampl i ng,  di st ur bance,  and/ or  
abat ement  of  any ACM.   [ Ref er  t o sect i on [ ]  f or  asbest os management  and 
di sposal  r equi r ement s. ]

[   I nser t  t he f ol l owi ng t ext  i n Chapt er  11 of  t he EPP:

" CHAPTER 11:  ASBESTOS- CONTAI NI NG MATERI ALS ( ACM)

1.   An Asbest os [ Sampl i ng and Anal ysi s Repor t ] [ Hazar d Abat ement  and 
Di sposal  Pl an]  wi l l  be submi t t ed separ at el y i n accor dance wi t h t he ACM 
speci f i cat i ons and suppl ement s.    The Cont r act or  under st ands t hat  t he 
pl an must  be appr oved pr i or  t o begi nni ng si t e wor k. " ]

1. 9. 17. 2   Ot her  Mandat or y Requi r ement s

I f  ACM i s unexpect edl y di scover ed at  t he wor ksi t e,  submi t  an Unexpect ed 
Di scover y of  Asbest os Repor t  t o t he Cont r act i ng Of f i cer ,  br i ef l y 
expl ai ni ng t he l ocat i on of  di scover y,  t he t i me and dat e.

Consul t  wi t h t he Envi r onment al  Repr esent at i ve i n advance of  dr af t i ng t he 
EPP i f  asbest os appl i cabi l i t y  i s  uncer t ai n.
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1. 9. 18   CHAPTER 12:  LEAD- BASED PAI NT ( LBP)

1. 9. 18. 1   EPP Mandat or y I t ems
I f  t he pr oj ect  does not  i nvol ve t he di st ur bance,  r emoval ,  or  appl i cat i on 
of  pai nt ,  i nser t  t he f ol l owi ng t ext  i n Chapt er  11 of  t he EPP:

" CHAPTER 12:  LEAD- BASED PAI NT ( LBP)

1.   Al l  pai nt  and coat i ngs appl i ed dur i ng t hi s pr oj ect  cont ai n l ess t han 
0. 009 per cent  l ead,  by wei ght .

2.   LBP wi l l  not  be di st ur bed or  r emoved dur i ng t hi s pr oj ect .

3.   I n t he event  of  unexpect ed di scover y of  suspect ed LBP,  t he Cont r act or  
shal l  not  di st ur b t he mat er i al ,  and i mmedi at el y not i f y t he Cont r act i ng 
Of f i cer ' s Repr esent at i ve,  who wi l l  make a det er mi nat i on on how t o 
pr oceed. "

I ndi cat e whet her  t he pr oj ect  i nvol ves sampl i ng,  di st ur bance,  r emoval ,  
and/ or  abat ement  of  l ead- cont ai ni ng and/ or  LBP.   [ Ref er  t o sect i on [ ]  f or  
l ead pai nt  management  and di sposal  r equi r ement s] .

I f  t he pr oj ect  does i nvol ve t he di st ur bance,  r emoval ,  or  abat ement  of  LBP,  
i nser t  t he f ol l owi ng t ext  i n Chapt er  11 of  t he EPP:

" CHAPTER 12:  LEAD- BASED PAI NT ( LBP)

1.    A Lead- Based Pai nt  Abat ement  and Di sposal  Pl an wi l l  be submi t t ed 
separ at el y i n accor dance wi t h t he LBP speci f i cat i ons and 
suppl ement s.    The Cont r act or  under st ands t hat  t he pl an must  be 
appr oved pr i or  t o begi nni ng t he si t e wor k. "

Consul t  wi t h t he Envi r onment al  Repr esent at i ve i n advance of  dr af t i ng t he 
EPP i f  l ead appl i cabi l i t y  i s  uncer t ai n.

1. 9. 19   CHAPTER 13:  SPI LL PREVENTI ON AND RESPONSE

1. 9. 19. 1   EPP Mandat or y I t ems

I f  t he pr oj ect  does not  st or e POL or  hazar dous mat er i al s on- si t e,  i nser t  
t he f ol l owi ng t ext  i n Chapt er  12 of  t he EPP:

" CHAPTER 13:  SPI LL PREVENTI ON AND RESPONSE

No POL or  hazar dous mat er i al s wi l l  be st or ed on- si t e dur i ng t hi s pr oj ect . "

Si t e- speci f i c  Spi l l  Cont i ngency Pl an ( SSCP) :  The Cont r act or  shal l  devel op 
and submi t  a SSCP f or  any pr oj ect  at  whi ch POL or  Hazar dous Subst ances ar e 
used and/ or  st or ed at  t he pr oj ect  s i t e.   The SSCP shal l  be consi st ent  wi t h 
t he I nst al l at i on Spi l l  Pr event i on and Response Pl an ( SPRP) .   The 
Cont r act or  shal l  t r ai n empl oyees on t he cont ent s of  t he SSCP and t he use 
of  spi l l  r esponse equi pment  and shal l  document  such t r ai ni ng.   The SSCP 
shal l  be post ed at  t he wor k s i t e at  al l  t i mes.

The SSCP must  be i ncl uded i n Chapt er  13 of  t he EPP and be at  l east  t wo 
pages i n l engt h:

a.   ( Page 1)  Descr i pt i on of  t he spi l l  r esponse pr ocedur es,  an i nvent or y of  
POL and/ or  hazar dous subst ances,  pr obabl e spi l l  r out es,  and an 
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i nvent or y of  spi l l  r esponse equi pment .

b.   ( Page 2)  Pr oj ect  s i t e l ayout  di agr am.

c.   An SSCP Pl an t empl at e can be obt ai ned f r om [ 718] [ 374] [ 35]  CES 
Envi r onment al  Sect i on by cal l i ng DSN [ 634- 2600] [ 225- 5440] [ I NSERT PHONE 
NUMBER] .

1. 9. 19. 2   Ot her  Mandat or y Requi r ement s

Pr event i on:  Pr ocedur es t o pr event  r el eases t o t he envi r onment .

Spi l l  Not i f i cat i on:  The Cont r act or  i s r equi r ed t o submi t  a wr i t t en Spi l l  
Not i f i cat i on when a wor ksi t e spi l l  occur s.   The quant i t y of  POL spi l l ed 
det er mi nes t he amount  of  i nf or mat i on r equi r ed on t he r epor t  and t he 
deadl i ne f or  submi ssi on.   Consul t  wi t h [ Kadena Ai r  Base] [ Yokot a Ai r  
Base] [ Mi sawa Ai r  Base] [ I NSERT I NSTALLATI ON NAME]  Envi r onment al  Sect i on on 
t he r equi r ement s when i ni t i al l y  r epor t i ng t he spi l l .

1. 9. 20   CHAPTER 14:  ENVI RONMENTAL MANAGEMENT SYSTEM ( EMS)

1. 9. 20. 1   Cr i t er i a Summar y

I n accor dance wi t h EO 13693,  [ Kadena Ai r  Base] [ Yokot a Ai r  Base] [ Mi sawa Ai r  
Base] [ I NSERT I NSTALLATI ON NAME]  has i mpl ement ed t he I SO 14001 t o r ecogni ze 
envi r onment al  i mpact s,  r educe our  envi r onment al  f oot pr i nt ,  and t o al ways 
l ook t o i mpr ove t he way busi ness i s conduct ed at  [ Kadena Ai r  Base] [ Yokot a 
Ai r  Base] [ Mi sawa Ai r  Base] [ I NSERT I NSTALLATI ON NAME] .

1. 9. 20. 2   Tr ai ni ng

I n accor dance wi t h AFI  32- 7001] ,  t he Cont r act or  shal l  ensur e t hat  al l  
per sonnel  and subcont r act or s compl et e t he EMS Awar eness t r ai ni ng vi a t he 
Envi r onment al  Occupat i onal  Saf et y Heal t h- Tr ai ni ng Net wor k,  
( ht t ps: / / esoht n. com/ st ar t ,  passwor d:  esoht n)  pr i or  t o commenci ng 
const r uct i on/ pr oj ect  act i v i t i es or  del i ver y of  mat er i al s t o t he s i t e.   For  
quest i ons,  pl ease cont act  [ 718 CES/ CEI E] [ I NSERT ORGANI ZATI ON NAME] .

1. 9. 20. 3   EPP Mandat or y I t ems

The Cont r act or  i s r equi r ed t o under st and and i mpl ement  EMS and shal l  
descr i be how t hi s wi l l  be accompl i shed i n t hi s Chapt er  of  t he EPP.   For  
chapt er  14,  submi t  a pr i nt - out  of  t he EMS Tr ai ni ng Cer t i f i cat e ( f r om t he 
websi t e)  f or  each empl oyee showi ng compl et i on of  EMS Tr ai ni ng cour ses.

1. 9. 21   CHAPTER 15:  SUSTAI NABLE PROCUREMENT PROGRAM

1. 9. 21. 1   Cr i t er i a Summar y

The Sust ai nabl e Pr ocur ement  Pr ogr am ( SPP) ,  est abl i shes goal s f or  al l  
f eder al  empl oyees,  t o i ncl ude cont r act or s,  t o i mpr ove sust ai nabl e 
envi r onment  pr act i ces and pr ocedur es t hr ough t he pur chase and use of  
r ecycl ed cont ent ,  bi o- based pr oduct s,  ener gy and wat er  ef f i c i ent  pr oduct s,  
and envi r onment al l y pr ef er abl e pr oduct s.  Recycl ed cont ent  pr oduct s ar e 
made f r om or  cont ai n r ecycl ed mat er i al s.  Bi o- based pr oduct s ar e made wi t h 
bi ol ogi cal ,  agr i cul t ur e,  or  f or est r y mat er i al s.  Ener gy- ef f i c i ent  pr oduct s 
use l ess ener gy t han compar abl e equi pment .  Wat er - ef f i c i ent  pr oduct s use 
l ess wat er  t han compar abl e equi pment .  Envi r onment al l y pr ef er abl e pr oduct s 
ar e mat er i al s and i t ems t hat  have r educed ef f ect s on heal t h and t he 
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envi r onment  compar ed t o ot her  pr oduct s wi t h t he same pur pose.

I n t he per f or mance of  t hi s cont r act ,  t he cont r act or  shal l  make maxi mum 
ef f or t  t o i mpr ove sust ai nabl e envi r onment al  pr act i ces and pr ocedur es as 
f ol l ows:  r educe sol i d and hazar dous wast e gener at i on,  r educe gr eenhouse 
gas emi ssi ons,  i ncr ease t he use of  r enewabl e ener gy and bi o- based 
pr oduct s,  r educe t he use of  ozone depl et i ng subst ances and hazar dous and 
t oxi c chemi cal s,  r educe consumpt i on of  ener gy and nat ur al  r esour ces,  
expand mar ket s f or  gr een pr oduct s and ser vi ces,  and r educe dependence on 
f ossi l  f uel - based pr oduct s.  Make maxi mum use of  pr oduct s cont ai ni ng 
r ecover ed mat er i al s t hat  ar e EPA- desi gnat ed i t ems unl ess t he pr oduct  
cannot  be acqui r ed:

a.   Compet i t i vel y wi t hi n a t i mef r ame pr ovi di ng f or  compl i ance wi t h t he 
cont r act  per f or mance schedul e,

b.   Meet i ng cont r act  per f or mance r equi r ement s,  or

c.   At  a r easonabl e pr i ce.

The U. S.  Envi r onment al  Pr ot ect i on Agency ( EPA)  has devel oped t he 
Compr ehensi ve Pr ocur ement  Gui del i nes ( CPG)  t o hel p i dent i f y r ecycl ed 
cont ent  pr oduct s.   The CPG al so pr ovi des a " Tot al  Recover ed Mat er i al s
Cont ent "  per cent age t hat  i s a r ange of  how much r ecycl ed cont ent  shoul d be 
i n each i t em.   CPG- l i st ed i t ems must  be pur chased at  t he amount s 
r ecommended by EPA ( t he Tot al  Recover ed Mat er i al s Cont ent  per cent age) .

The CPG cat egor i es ar e:  Paper  and Paper  Pr oduct s,  Vehi cul ar  Pr oduct s,  
Const r uct i on Pr oduct s,  Tr anspor t at i on Pr oduct s,  Par k and Recr eat i on 
Pr oduct s,  Landscapi ng Pr oduct s,  Non- paper  Of f i ce Pr oduct s,  and 
Mi scel l aneous Pr oduct s.

The U. S.  Depar t ment  of  Agr i cul t ur e ( USDA)  has devel oped a l i s t  of  
bi o- based pr oduct s,  s i mi l ar  t o t hat  of  EPA' s CPG f or  r ecycl ed cont ent  
pr oduct s.   The Cont r act or  shal l  pur chase bi o- based pr oduct s whenever  
possi bl e.

The USDA' s Bi opr ef er r ed cat egor i es ar e:  Const r uct i on and Road Mai nt enance,  
Fur ni t ur e and Fur ni shi ngs,  Housewar es and Cl eani ng,  I ndust r i al  Suppl i es,  
Landscapi ng and Agr i cul t ur e,  Of f i ce Suppl i es,  Per sonal  Car e and 
Toi l et r i es,  The Gr eat  Out door s,  and Ut i l i t i es.

I nf or mat i on about  t hi s r equi r ement  and t hese pr oduct s i s avai l abl e at :  
ht t p: / / www. bi opr ef er r ed. gov.

Recycl ed cont ent  pr oduct s not  l i s t ed i n t he CPG may al so be used i n t he 
execut i on of  any cont r act .  Look f or  oppor t uni t i es t o maxi mi ze t he use of  
pr oduct s cont ai ni ng r ecycl ed cont ent .  Gr een pr oduct s can and shoul d be 
used i n ever y const r uct i on pr oj ect ,  i ncl udi ng new const r uct i on,  addi t i on,  
r enovat i on,  or  r epai r  pr oj ect s,  and ever y ser vi ce cont r act .

1. 9. 21. 2   EPP Mandat or y I t ems

For  Chapt er  14,  l i s t  pr oduct s wi t h r ecycl ed cont ent ,  envi r onment al l y 
pr ef er abl e,  bi o- based,  and ener gy and wat er  ef f i c i ent  pr oduct s wi l l  be 
pur chased or  ut i l i zed,  i f  any.

SECTI ON 01 57 19. 01  Page 34



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

1. 10   LI CENSES AND PERMI TS

Obt ai n l i censes and per mi t s r equi r ed f or  t he const r uct i on of  t he pr oj ect  
and i n accor dance wi t h FAR 52. 236- 7.   Not i f y t he Gover nment  of  al l  gener al  
use per mi t t ed equi pment  t he Cont r act or  pl ans t o use on si t e.   Thi s 
par agr aph suppl ement s t he Cont r act or ' s r esponsi bi l i t y  under  FAR 52. 236- 7.

[ a.   The f ol l owi ng per mi t s have been obt ai ned by t he Gover nment :

[ ( 1)  [ _____]

] [ ( 2)  [ _____]

] [ ( 3)  [ _____]
] ]
[ b.   The f ol l owi ng per mi t s wi l l  be obt ai ned by t he Gover nment :

[ ( 1)  [ _____]

] [ ( 2)  [ _____]

] [ ( 3)  [ _____] ] ]

1. 11   ENVI RONMENTAL RECORDS BI NDER

Mai nt ai n on- si t e a separ at e t hr ee- r i ng Envi r onment al  Recor ds Bi nder  and 
submi t  at  t he compl et i on of  t he pr oj ect .   Mai nt ai n di gi t al  copi es of  
r ecor ds t o submi t .   Make separ at e par t s wi t hi n t he bi nder  t hat  cor r espond 
t o each submi t t al  l i s t ed bel ow:

a)  Wast e Det er mi nat i on Document at i on
b)  Di sposal  Document at i on f or  Hazar dous and Regul at ed Wast e
c)  St or mwat er  I nspect i on Repor t s and St or mwat er  Pol l ut i on 
Pr event i on Pl an Compl i ance Not ebook

PART 2   PRODUCTS ( NOT USED)

PART 3   EXECUTI ON

3. 1   PROTECTI ON OF NATURAL RESOURCES

Mi ni mi ze i nt er f er ence wi t h,  di st ur bance t o,  and damage t o f i sh,  wi l dl i f e,  
and pl ant s,  i ncl udi ng t hei r  habi t at s.   Pr i or  t o t he commencement  of  
act i v i t i es,  consul t  wi t h t he I nst al l at i on Envi r onment al  Of f i ce,  r egar di ng 
r ar e speci es or  sensi t i ve habi t at s t hat  need t o be pr ot ect ed.   The 
pr ot ect i on of  r ar e,  t hr eat ened,  and endanger ed ani mal  and pl ant  speci es 
i dent i f i ed,  i ncl udi ng t hei r  habi t at s,  i s  t he Cont r act or ' s r esponsi bi l i t y .

Pr eser ve t he nat ur al  r esour ces wi t hi n t he pr oj ect  boundar i es and out si de 
t he l i mi t s of  per manent  wor k.   Rest or e t o an equi val ent  or  i mpr oved 
condi t i on upon compl et i on of  wor k t hat  i s  consi st ent  wi t h t he r equi r ement s 
of  t he I nst al l at i on Envi r onment al  Of f i ce or  as ot her wi se speci f i ed.   
Conf i ne const r uct i on act i v i t i es t o wi t hi n t he l i mi t s of  t he wor k i ndi cat ed 
or  speci f i ed.

The Cont r act or  shal l  t ake pr ecaut i ons t o pr eser ve al l  such r esour ces as 
t hey exi st ed at  t he t i me t hey wer e f i r st  poi nt ed out .   The Cont r act or  
shal l  pr ovi de and i nst al l  pr ot ect i on f or  t hese r esour ces and be 
r esponsi bl e f or  t hei r  pr eser vat i on dur i ng t he l i f e of  t he Cont r act .   
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Envi r onment al  pr ot ect i on shal l  be conduct ed as f ol l ows:

a.  Except  i n ar eas i ndi cat ed on t he dr awi ng or  speci f i ed t o be cl ear ed,  
t he Cont r act or  shal l  not  r emove,  cut ,  def ace,  i nj ur e,  or  dest r oy l and 
r esour ces,  i ncl udi ng t r ees,  shr ubs,  v i nes,  gr asses,  t opsoi l ,  and l and 
f or ms wi t hout  t he Cont r act i ng Of f i cer ' s per mi ssi on.   Any ant i c i pat ed 
veget at i on di st ur bance needs t o be coor di nat ed wi t h t he Gover nment  
bef or e i t  occur s.

b.   Al l  const r uct i on act i v i t i es shal l  st ay out  of  t he dr i p l i ne of  t r ees.  
Damagi ng r oot s and/ or  compact i ng soi l  wi t hi n t he dr i pl i ne of  t r ees i s 
pr ohi bi t ed.  Tr ees,  shr ubs,  and ot her  veget at i on not  i dent i f i ed f or  
r emoval  shal l  be pr ot ect ed agai nst  r emoval ,  i nj ur y,  def aci ng,  and 
scar r i ng -  no r opes,  cabl es,  or  guys shal l  be f ast ened t o or  at t ached 
t o any t r ees f or  anchor age unl ess speci f i cal l y aut hor i zed.   Wher e such 
emer gency use i n per mi t t ed,  t he cont r act or  shal l  pr ovi de ef f ect i ve 
pr ot ect i on f or  l and and veget at i on r esour ces at  al l  t i mes as def i ned 
i n t he f ol l owi ng subpar agr aphs.  St one,  ear t h or  ot her  mat er i al  
di spl aced i nt o uncl ear ed ar eas shal l  be r emoved.

c.   Wher e an except i on i s per mi t t ed,  t he Cont r act or  shal l  pr ovi de 
ef f ect i ve pr ot ect i on f or  l and and veget at i on r esour ces at  al l  t i mes 
and shal l  be r esponsi bl e f or  any r esul t ant  damage.

3. 1. 1   Fl ow Ways

Do not  al t er  wat er  f l ows or  ot her wi se si gni f i cant l y di st ur b t he nat i ve 
habi t at  adj acent  t o t he pr oj ect  and cr i t i cal  t o t he sur vi val  of  f i sh and 
wi l dl i f e,  except  as speci f i ed and per mi t t ed.

3. 1. 2   Veget at i on

Except  i n ar eas t o be cl ear ed,  do not  r emove,  cut ,  def ace,  i nj ur e,  or  
dest r oy t r ees or  shr ubs wi t hout  t he Cont r act i ng Of f i cer ' s per mi ssi on.   Do 
not  f ast en or  at t ach r opes,  cabl es,  or  guys t o exi st i ng near by t r ees f or  
anchor ages unl ess aut hor i zed by t he Cont r act i ng Of f i cer .   Wher e such use 
of  at t ached r opes,  cabl es,  or  guys i s aut hor i zed,  t he Cont r act or  i s 
r esponsi bl e f or  any r esul t ant  damage.

Pr ot ect  exi st i ng t r ees t hat  ar e t o r emai n t o ensur e t hey ar e not  i nj ur ed,  
br ui sed,  def aced,  or  ot her wi se damaged by const r uct i on oper at i ons.   Remove 
di spl aced r ocks f r om uncl ear ed ar eas.   Coor di nat e wi t h t he Cont r act i ng 
Of f i cer  and I nst al l at i on Envi r onment al  Of f i ce t o det er mi ne appr opr i at e 
act i on f or  t r ees and ot her  l andscape f eat ur es scar r ed or  damaged by 
equi pment  oper at i ons.

3. 1. 3   GOJ- Pr ot ect ed Speci es

GOJ- Pr ot ect ed speci es ar e t ypi cal l y f ound i n undevel oped and unmai nt ai ned 
por t i ons of  t he base.  Pr oj ect s t hat  may af f ect  pr ot ect ed speci es shal l  
i ncl ude mi t i gat i on measur es t o el i mi nat e or  mi ni mi ze ef f ect s.

[ 3. 1. 4   Banyan Tr ees

Al l  Banyan t r ees must  be pr eser ved and pr ot ect ed.   Banyan t r ees mar k t he 
v i l l ages and ar e used as l andmar ks f or  t he Oki nawans.   Any banyan t r ee 
r equi r i ng dest r uct i on or  r emoval  must  f i r st  be coor di nat ed wi t h t he [ 18 
CEG/ CC] [ I NSERT ORGANI ZATI ON NAME] ,  or  i n hi s absence wi t h t he [ 18 
CEG/ CD] [ I NSERT ORGANI ZATI ON NAME]  ( f or  exampl e,  t r ees wi t h 30 per cent  or  
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mor e of  t hei r  r oot  syst ems dest r oyed may need t o be r emoved) .   Pr ot ect  
exi st i ng t r ees f r om i nj ur y,  br ui s i ng,  def aci ng,  or  ot her  damage by 
const r uct i on oper at i ons. ]

For  Ar my pr oj ect s,  any banyan t r ee r equi r i ng dest r uct i on or  r emoval  must  
f i r st  be coor di nat ed wi t h t he Chi ef  of  Oki nawa Publ i c Wor ks or  t he 
desi gnat ed r epr esent at i ve.

3. 1. 5   Tr ee Repl acement

The r el ocat i on of  t r ees i s pr ef er r ed t o r emoval  and r epl acement .   I f  t r ees 
can' t  be r el ocat ed,  r epl ace r emoved t r ees 3 f or  1 may be aut hor i zed.   
Exot i c pl ant s shal l  not  be i nt r oduced t o t he I nst al l at i on;  i ndi genous 
t r ees/ shr ubs shal l  be pl ant ed as much as possi bl e.   Ut i l i ze " Landscape 
Devel opment  Pl an Ref er ence Dat a,  Kadena Ai r  Base,  Oki nawa,  Japan,  2nd 
Edi t i on"  f or  gui dance on l andscapi ng.   Obt ai n Cont r act i ng Of f i cer ' s 
appr oval  bef or e r el ocat i on or  r epl acement .

3. 1. 6   Post - Const r uct i on Si t e Rest or at i on

Remove t r aces of  t empor ar y const r uct i on f aci l i t i es such as haul  r oads,  
wor k ar eas,  st r uct ur es,  f oundat i ons of  t empor ar y st r uct ur es,  st ockpi l es of  
excess or  wast e mat er i al s,  and ot her  s i gns of  const r uct i on.   Gr ade 
t empor ar y r oads,  par ki ng ar eas,  and si mi l ar  t empor ar i l y  used ar eas t o 
conf or m t o sur r oundi ng cont our s.   St abi l i ze di st ur bed soi l s af t er  
const r uct i on t o pr event  er osi on. ]

3. 1. 7   St r eams

St r eam cr ossi ngs must  al l ow movement  of  mat er i al s or  equi pment  wi t hout  
v i ol at i ng wat er  pol l ut i on cont r ol  st andar ds of  t he JEGS and appl i cabl e,  
Feder al ,  and GOJ nat i onal  and pr ef ect ur al  l aws and r egul at i ons,  and 
i nst al l at i on r equi r ement s.   Const r uct i on of  st r eam cr ossi ng st r uct ur es 
must  be i n compl i ance wi t h JEGS,  appl i cabl e Feder al  and GOJ nat i onal  and 
pr ef ect ur al  l aws and r egul at i ons,  and i nst al l at i on r equi r ement s,  i ncl udi ng 
t he St or m Wat er  Pol l ut i on Pr event i on Pl an.

The Cont r act i ng Of f i cer ' s appr oval  and appl i cabl e l ocal  per mi t s ar e 
r equi r ed bef or e any equi pment  wi l l  be per mi t t ed t o f or d l i ve st r eams.   I n 
ar eas wher e f r equent  cr ossi ngs ar e r equi r ed,  i nst al l  t empor ar y cul ver t s or  
br i dges.   Obt ai n Cont r act i ng Of f i cer ' s appr oval  pr i or  t o i nst al l at i on.   
Remove t empor ar y cul ver t s or  br i dges upon compl et i on of  wor k,  and r epai r  
t he ar ea t o i t s or i gi nal  condi t i on unl ess ot her wi se r equi r ed by t he 
Cont r act i ng Of f i cer .

3. 1. 8   Endanger ed Speci es

At  any t i me an endanger ed or  t hr eat ened speci es,  f l or a or  f auna,  t o 
i ncl ude sea t ur t l e nest s ar e encount er ed,  al l  act i v i t i es shal l  st op and 
t he Cont r act i ng Of f i cer  shal l  be not i f i ed.

3. 1. 9   I ndi genous/ Nat i ve Fl or a and Fauna

The Cont r act or  shal l  pl ace emphasi s on t he pr ot ect i on of  habi t at s 
f avor abl e t o t he r epr oduct i on and sur vi val  of  i ndi genous f l or a and f auna.  
The Cont r act or  shal l  use i ndi genous f l or a f or  pl ant i ng/ soddi ng.
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3. 1. 10   I nvasi ve Speci es

I nvasi ve Speci es ar e pr ohi bi t ed t o be r ai sed,  pl ant ed,  st or ed or  possessed 
on DoD i nst al l at i ons.  The Cont r act or  shal l  not  br i ng i n any i nvasi ve 
speci es t o DoD i nst al l at i ons.

3. 2   STORMWATER

Do not  di schar ge st or mwat er  f r om const r uct i on s i t es t o t he sani t ar y 
sewer .   I f  t he wat er  i s not ed or  suspect ed of  bei ng cont ami nat ed,  i t  may 
onl y be r el eased t o t he st or m dr ai n syst em i f  t he di schar ge i s 
speci f i cal l y per mi t t ed.   Obt ai n aut hor i zat i on i n advance f r om t he 
I nst al l at i on Envi r onment al  Of f i ce f or  any r el ease of  cont ami nat ed wat er .   
St or m wat er  management  and cont r ol  shal l  be det ai l ed i n t he SWPPP 
submi t t ed as par t  of  Chapt er  3 of  t he EPP submi t t al .   Ref er  t o par agr aph 
[ 1. 9. 9. 1. a]  of  t hi s sect i on.

3. 2. 1   St or m Wat er  Pol l ut i on Pr event i on Measur es

The Cont r act or  shal l  use pr oper  cont r ol  and management  t echni ques t o 
ensur e st or m wat er  cr i t er i a ar e met  i n accor dance wi t h t he JEGS st or m 
wat er  r egul at i ons.   As r equi r ed by t he JEGS,  er osi on/ sedi ment  cont r ol  
measur es t o pr event  t he di schar ge of  s i l t  i nt o near by wat er  shal l  be 
i mpl ement ed.   Cont r ol  measur es shal l  i ncl ude t he use of  veget at i ve cover s,  
const r uct i on of  di ver si on dr ai ns,  gr adi ng management ,  f i l t er  st r i ps,  and 
use of  sedi ment  basi ns.

3. 2. 2   I nspect i on Repor t s

Submi t  I nspect i on Repor t s and St or mwat er  Pol l ut i on Pr event i on Pl an 
Compl i ance Not ebook i n t he Envi r onment al  Recor ds Bi nder  and pr ovi de t o t he 
Cont r act i ng Of f i cer  i n accor dance wi t h t he JEGS and appl i cabl e GOJ or  
Local  Laws and Regul at i ons.

a.   Runof f  f r om t he const r uct i on s i t e or  f r om st or ms shal l  be cont r ol l ed,  
r et ar ded,  and di ver t ed,  as i ndi cat ed on t he SWPPP dr awi ngs,  t o pr ot ect  
dr ai nage cour ses by means of  di ver si on di t ches,  benches,  and ber ms.   
Ber ms,  di kes,  dr ai ns,  sedi ment at i on basi ns,  gr assi ng,  and mul chi ng 
shal l  be mai nt ai ned unt i l  per manent  dr ai nage and er osi on cont r ol  
f aci l i t i es ar e compl et ed and oper at i ve.

b.   Si l t  scr eens must  be i nst al l ed pr i or  t o st ar t  of  const r uct i on.   Si l t  
scr eens and/ or  ot her  er osi on cont r ol  devi ces shal l  be i nst al l ed on 
const r uct i on s i t es t hat  ar e i n or  near  wat er .   Si l t  scr eens shal l  
consi st  of  t r enched and st aked f i l t er  f abr i c and t r enched and st aked 
hay bal es.   Fi l t er  f abr i c must  be t oed 8 i nches i nt o t he soi l  t o avoi d 
sedi ment s t hat  woul d be t r anspor t ed vi a wat er  under  t he scr een.   Hay 
bal es must  be pl aced end- t o- end on t he downst r eam si de of  t he scr een 
and be t r enched and st aked f i r ml y i nt o t he gr ound.   Chi nki ng i s 
usual l y r equi r ed t o f i l l  gaps bet ween t he bal es.   Si l t  scr eens must  be 
mai nt ai ned pr oper l y.   Scr eens and ot her  cont r ol  devi ces must  be 
i nspect ed once a week and af t er  any r ai nf al l  event  t ot al i ng one- hal f  
i nch or  mor e t o ensur e t hey ar e i n good r epai r  and f unct i oni ng 
pr oper l y.

c.   I n ar eas t hat  exper i ence hi gh f l ow r at es,  ext r a pr ecaut i ons shal l  be 
necessar y t o st abi l i ze scr eens.   Tr enchi ng of  hay bal e bar r i er s i s 
r equi r ed t o adequat el y cont r ol  r unof f .   A ser i es of  scr eens may have 
t o be i nst al l ed i n wat er s t hat  ar e especi al l y t ur bi d t o pr oper l y 
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f i l t er  out  sedi ment s.   Si l t  scr eens shal l  r emai n i n pl ace and pr oper l y 
mai nt ai ned unt i l  t he s i t e i s pr oper l y st abi l i zed wi t h sod or  seedi ng.

d.   Pr ovi di ng er osi on and sedi ment  cont r ol  measur es i s t he Cont r act or ' s 
r esponsi bi l i t y .   The er osi on and sedi ment  cont r ol s sel ect ed and 
mai nt ai ned by t he Cont r act or  shal l  be such t hat  wat er  qual i t y 
st andar ds,  l i s t ed i n t he JEGS ar e not  v i ol at ed as a r esul t  of  
const r uct i on act i v i t i es.   The ar ea of  bar e soi l  exposed at  any one 
t i me by const r uct i on oper at i ons shal l  be kept  t o a mi ni mum.   Const r uct  
or  i nst al l  t empor ar y and per manent  er osi on and sedi ment  cont r ol  BMPs 
as i ndi cat ed on t he dr awi ngs and as speci f i ed i n t he SWPPP.

e.   BMPs may i ncl ude,  but  ar e not  l i mi t ed t o,  veget at i on cover ,  st r eam 
bank st abi l i zat i on,  s l ope st abi l i zat i on,  s i l t  f ences,  const r uct i on of  
t er r aces,  i nt er cept or  channel s,  sedi ment  t r aps,  i nl et  and out f al l  
pr ot ect i on,  di ver si on channel s,  and sedi ment at i on basi ns.   The 
Cont r act or ' s Best  Management  Pr act i ces must  al so be i n accor dance wi t h 
t he JEGS and t he SWPPP.   Remove any t empor ar y measur es af t er  t he ar ea 
has been st abi l i zed.

f .   Al l  ear t hwor k shal l  be pl anned and conduct ed t o mi ni mi ze t he dur at i on 
of  exposur e of  unpr ot ect ed soi l s.   Si de and back sl opes shal l  be 
pr ot ect ed as soon as pr act i cabl e upon compl et i on of  r ough gr adi ng.  
Ear t hwor k br ought  t o f i nal  gr ade shal l  be f i ni shed as i ndi cat ed.

g.   The Cont r act or ' s f i el d of f i ces,  st agi ng ar eas,  st ockpi l e st or age,  and 
t empor ar y bui l di ngs shal l  be pl aced i n ar eas desi gnat ed on t he 
dr awi ngs,  or  as di r ect ed by t he Cont r act i ng Of f i cer .   Tempor ar y 
movement  or  r el ocat i on of  t he Cont r act or ' s f aci l i t i es shal l  be made 
onl y when appr oved.   Bor r ow ar eas shal l  be managed t o mi ni mi ze er osi on 
and t o pr event  sedi ment  f r om ent er i ng near by wat er s.

h.   Spoi l  ar eas shal l  be managed and cont r ol l ed t o l i mi t  spoi l  i nt r usi on 
i nt o ar eas desi gnat ed on t he dr awi ngs and t o pr event  er osi on of  soi l  
or  sedi ment  f r om ent er i ng near by wat er s.   Spoi l  ar eas shal l  be 
devel oped i n accor dance wi t h t he gr adi ng pl an i ndi cat ed on t he 
dr awi ngs.   Tempor ar y excavat i on and embankment s f or  pl ant  and/ or  wor k 
ar eas shal l  be cont r ol l ed t o pr ot ect  adj acent  ar eas f r om despoi l ment .

3. 2. 3   Er osi on and Sedi ment  Cont r ol  Measur es

Pr ovi de er osi on and sedi ment  cont r ol  measur es i n accor dance wi t h GOJ,  
Feder al ,  and Local  pr ef ect ur e l aws and r egul at i ons,  and JEGS.   Pr eser ve 
veget at i on t o t he maxi mum ext ent  pr act i cabl e.

Er osi on cont r ol  i nspect i on r epor t s may be compi l ed as par t  of  a st or mwat er  
pol l ut i on pr event i on pl an i nspect i on r epor t s.

3. 2. 3. 1   Er osi on Cont r ol

Pr event  er osi on by [ mul chi ng] ,  [ compost  bl anket s, ] [  geot ext i l es, ]  or  
[ t empor ar y s l ope dr ai ns] [ ] .   St abi l i ze s l opes by [  chemi cal  
st abi l i zat i on, ] [  soddi ng, ] [  seedi ng, ] [ _____] ,  or  a combi nat i on of  t hese 
met hods necessar y f or  ef f ect i ve er osi on cont r ol .   Pr ovi de seedi ng i n 
accor dance wi t h Sect i on 32 92 19 SEEDI NG.   Use of  hay bal es i s 
pr ohi bi t ed.   

Any di st ur bed ar ea wi t h exposed soi l  t hat  i s  not  bei ng wor ked on must  be 
seeded or  sodded no l at er  t han t wo weeks f r om t he l ast  di st ur bance 
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r egar dl ess of  t he i nst al l at i on of  any ot her  er osi on cont r ol  measur es i n 
pl ace.   Remove any t empor ar y measur es af t er  t he ar ea has been st abi l i zed.

3. 2. 3. 2   Sedi ment  Cont r ol  Pr act i ces

I mpl ement  sedi ment  cont r ol  pr act i ces t o di ver t  f l ows f r om exposed soi l s,  
t empor ar i l y  st or e f l ows,  or  ot her wi se l i mi t  r unof f  and t he di schar ge of  
pol l ut ant s f r om exposed ar eas of  t he s i t e.   I mpl ement  sedi ment  cont r ol  
pr act i ces pr i or  t o soi l  di st ur bance and pr i or  t o cr eat i ng ar eas wi t h 
concent r at ed f l ow,  dur i ng t he const r uct i on pr ocess t o mi ni mi ze er osi on and 
sedi ment  l aden r unof f .   Best  Management  Pr act i ces ( BMPs)  may i ncl ude,  but  
not  l i mi t ed t o,  veget at i on cover ,  st r eam bank st abi l i zat i on,  s l ope 
st abi l i zat i on,  s i l t  f ences,  const r uct i on of  t er r aces,  i nt er cept or  
channel s,  sedi ment  t r aps,  i nl et  and out f al l  pr ot ect i on,  di ver si on 
channel s,  and sedi ment at i on basi ns.  [ Locat i on and det ai l s of  i nst al l at i on 
and const r uct i on ar e as i ndi cat ed on t he dr awi ngs. ]  I ncl ude t he f ol l owi ng 
devi ces: [  s i l t  f ence, ] [  t empor ar y di ver si on di kes, ] [  st or m dr ai n i nl et  
pr ot ect i on, ] [ _____, ] [  Locat i on and det ai l s of  i nst al l at i on and 
const r uct i on ar e i ndi cat ed on t he dr awi ngs. ]

3. 2. 4   Wor k Ar ea Li mi t s

Mar k t he ar eas t hat  need not  be di st ur bed under  t hi s Cont r act  pr i or  t o 
commenci ng const r uct i on act i v i t i es.   Mar k or  f ence i sol at ed ar eas wi t hi n 
t he gener al  wor k ar ea t hat  ar e not  t o be di st ur bed.   Pr ot ect  monument s and 
mar ker s bef or e const r uct i on oper at i ons commence.   Wher e const r uct i on 
oper at i ons ar e t o be conduct ed dur i ng dar kness,  any mar ker s must  be 
vi s i bl e i n t he dar k.   Per sonnel  must  be knowl edgeabl e of  t he pur pose f or  
mar ki ng and pr ot ect i ng par t i cul ar  obj ect s.

3. 2. 5   Cont r act or  Faci l i t i es and Wor k Ar eas

Pl ace f i el d of f i ces,  st agi ng ar eas,  st ockpi l e st or age,  and t empor ar y 
bui l di ngs i n ar eas desi gnat ed on t he dr awi ngs or  as di r ect ed by t he 
Cont r act i ng Of f i cer .   Move or  r el ocat e t he Cont r act or  f aci l i t i es onl y when 
appr oved by t he Gover nment .   Pr ovi de er osi on and sedi ment  cont r ol s f or  
onsi t e bor r ow and spoi l  ar eas t o pr event  sedi ment  f r om ent er i ng near by 
wat er s.   Cont r ol  t empor ar y excavat i on and embankment s f or  pl ant  or  wor k 
ar eas t o pr ot ect  adj acent  ar eas.

3. 3   SURFACE AND GROUNDWATER

3. 3. 1   Cof f er dams,  Di ver si ons,  and Dewat er i ng

Const r uct i on oper at i ons f or  dewat er i ng,  r emoval  of  cof f er dams,  t ai l r ace 
excavat i on,  and t unnel  c l osur e must  be const ant l y cont r ol l ed t o mai nt ai n 
compl i ance wi t h exi st i ng wat er  qual i t y st andar ds and desi gnat ed uses of  
t he sur f ace wat er  body.   Compl y wi t h wat er  qual i t y st andar ds and 
ant i - degr adat i on pr ovi s i ons.   Do not  di schar ge excavat i on gr ound wat er  t o 
t he sani t ar y sewer ,  st or m dr ai ns,  or  t o sur f ace wat er s wi t hout  pr i or  
speci f i c  aut hor i zat i on i n wr i t i ng f r om t he I nst al l at i on Envi r onment al  
Of f i ce.   Di schar ge of  hazar dous subst ances wi l l  not  be per mi t t ed under  any 
ci r cumst ances.   Use sedi ment  cont r ol  BMPs t o pr event  const r uct i on s i t e 
r unof f  f r om di r ect l y ent er i ng any st or m dr ai n or  sur f ace wat er s.

I f  t he const r uct i on dewat er i ng i s not ed or  suspect ed of  bei ng 
cont ami nat ed,  i t  may onl y be r el eased t o t he st or m dr ai n syst em i f  t he 
di schar ge i s speci f i cal l y per mi t t ed.   Obt ai n aut hor i zat i on f or  any 
cont ami nat ed gr oundwat er  r el ease i n advance f r om t he I nst al l at i on 
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Envi r onment al  Of f i cer .   Di schar ge of  hazar dous subst ances wi l l  not  be 
per mi t t ed under  any ci r cumst ances.

3. 3. 2   Wat er s of  Japan

Do not  ent er ,  di st ur b,  dest r oy,  or  al l ow di schar ge of  cont ami nant s i nt o 
wat er s of  Japan[ . ] [ ,  except  as aut hor i zed her ei n.   The pr ot ect i on of  
wat er s of  Japan shown on t he dr awi ngs i n accor dance wi t h par agr aph 
LI CENSES AND PERMI TS i s t he Cont r act or ' s r esponsi bi l i t y .   Aut hor i zat i on t o 
ent er  speci f i c  wat er s of  Japan i dent i f i ed does not  r el i eve t he Cont r act or  
f r om any obl i gat i on t o pr ot ect  ot her  wat er s of  Japan wi t hi n,  adj acent  t o,  
or  i n t he v i c i ni t y of  t he const r uct i on s i t e and associ at ed boundar i es. ]

3. 3. 3   Wat er  Pr ot ect i on

Cont r act or  shal l  pr event  oi l y wast es or  ot her  hazar dous subst ances f r om 
ent er i ng t he gr ound,  dr ai nage ar eas,  or  l ocal  bodi es of  wat er .

3. 3. 4   Sewage

Cont r act or  i s not  aut hor i zed sewage hol di ng t anks on base and must  pr ocur e 
a por t a- pot t y ser vi ce Cont r act .  The por t a- pot t y Cont r act  must  i ncl ude t he 
cor r ect  r emoval  of  sewage and mai nt enance of  t he f aci l i t i es.

3. 3. 5   Wast ewat er

I f  t he pr oj ect  gener at es wast ewat er  f r om r i nsi ng t anks,  dewat er i ng s i t es,  
et c. ,  cont act  t he Cont r act i ng Of f i cer  on pr oper  di sposal .

3. 4   PROTECTI ON OF CULTURAL RESOURCES

3. 4. 1   Ar chaeol ogi cal  Resour ces

[ Exi st i ng hi st or i cal ,  ar chaeol ogi cal ,  and cul t ur al  r esour ces wi t hi n t he 
Cont r act or ' s wor k ar ea wi l l  be so desi gnat ed by t he Cont r act i ng Of f i cer  i f  
any such ar eas have been i dent i f i ed. ]   I f ,  dur i ng excavat i on or  ot her  
const r uct i on act i v i t i es,  any pr evi ousl y uni dent i f i ed or  unant i c i pat ed 
hi st or i cal ,  ar chaeol ogi cal ,  and cul t ur al  r esour ces ar e di scover ed or  
f ound,  act i v i t i es t hat  may damage or  al t er  such r esour ces wi l l  be 
suspended.   Resour ces cover ed by t hi s par agr aph i ncl ude,  but  ar e not  
l i mi t ed t o:  any human skel et al  r emai ns or  bur i al s;  ar t i f act s;  shel l ,  
mi dden,  bone,  char coal ,  or  ot her  deposi t s;  r ock or  cor al  al i gnment s,  
pavi ngs,  wal l ,  or  ot her  const r uct ed f eat ur es;  and any i ndi cat i on of  
agr i cul t ur al  or  ot her  human act i v i t i es.   Upon such di scover y or  f i nd,  
i mmedi at el y not i f y t he I nst al l at i on Cul t ur al  Resour ces Manager  v i a t he 
Cont r act i ng Of f i cer  so t hat  t he appr opr i at e aut hor i t i es may be not i f i ed 
and a det er mi nat i on made as t o t hei r  s i gni f i cance and what ,  i f  any,  
speci al  di sposi t i on of  t he f i nds shoul d be made.   Cease al l  act i v i t i es 
t hat  may r esul t  i n i mpact  t o or  t he dest r uct i on of  t hese r esour ces.   
Secur e t he ar ea and pr event  empl oyees or  ot her  per sons f r om t r espassi ng 
on,  r emovi ng,  or  ot her wi se di st ur bi ng such r esour ces.   The Gover nment  
r et ai ns owner shi p and cont r ol  over  ar chaeol ogi cal  r esour ces.

[ 3. 4. 2   Hi st or i cal  Resour ces

Exi st i ng hi st or i cal  r esour ces wi t hi n t he wor k ar ea ar e shown on t he 
dr awi ngs.   Pr ot ect  t hese r esour ces and be r esponsi bl e f or  t hei r  
pr eser vat i on dur i ng t he l i f e of  t he Cont r act . ]
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3. 5   AI R RESOURCES

Equi pment  oper at i on,  act i v i t i es,  or  pr ocesses wi l l  be i n accor dance wi t h 
t he JEGS and al l  appl i cabl e Feder al ,  GOJ nat i onal  or  pr ef ect ur al  ai r  
emi ssi on and per f or mance l aws and r egul at i ons.

3. 5. 1   Oi l  or  Dual - f uel  Boi l er s and Fur naces

Pr ovi de pr oduct  dat a and det ai l s f or  new,  r epl acement ,  or  r el ocat ed f uel  
f i r ed boi l er s,  heat er s,  or  f ur naces t o t he I nst al l at i on Envi r onment al  
Of f i ce ( Ai r  Pr ogr am Manager )  t hr ough t he Cont r act i ng Of f i cer .   Dat a t o be 
r epor t ed i ncl ude:  equi pment  pur pose ( wat er  heat er ,  bui l di ng heat ,  
pr ocess) ,  manuf act ur er ,  model  number ,  ser i al  number ,  f uel  t ype ( oi l  t ype,  
gas t ype)  s i ze ( MMBTU heat  i nput ) .   Pr oduct  dat a shal l  be pr ovi ded pr i or  
t o equi pment  i nst al l at i on.

3. 5. 2   Bur ni ng

Bur ni ng i s pr ohi bi t ed on t he Gover nment  pr emi ses.

3. 5. 3   Cl ass I  and I I  ODS Pr ohi bi t i on

Cl ass I  and I I  ODS ar e Gover nment  pr oper t y and must  be r et ur ned t o t he 
Gover nment  f or  appr opr i at e management .   Coor di nat e wi t h t he I nst al l at i on 
Envi r onment al  Of f i ce t o det er mi ne t he r equi r ed r ecover y cyl i nder s and t he 
appr opr i at e l ocat i on f or  t ur n i n of  al l  r ecl ai med r ef r i ger ant .  Cl ass I  and 
I I  ODS as def i ned and i dent i f i ed her ei n shal l  not  be used i n t he 
per f or mance of  t hi s cont r act .

The cont r act or  shal l  coor di nat e wi t h t he [ Ref r i ger ant ,  AC and Heat i ng 
Shop,  ( DSN 652- 4302) ] [ ]  on t he quant i t y of  ODS r ecover ed f r om syst em f or  
t he pur pose of  r ecycl e,  r euse or  di l ut i on.  I n t he event  t he ODS can be 
r ecycl ed,  r eused or  di l ut ed,  t he ent i r e quant i t y wi l l  be t ur ned over  t o 
t he [ Ref r i ger ant ,  AC and Heat i ng shop] [ ] .  

I n cases wher e t he ODS i s suf f i c i ent l y cont ami nat ed and cannot  be 
r ecycl ed,  r eused and/ or  di l ut ed,  t he Cont r act or  shal l  di spose of  t he ODS 
accor di ng t o t he JEGS and l ocal  r egul at i ons.  

I n t he event  of  a r el ease of  ODS,  base per sonnel  and/ or  Cont r act or  shal l  
i nf or m [ Fi r e and Emer gency' s Ser vi ce Br anch and Envi r onment al  Di v i s i on] [ ] .

3. 5. 4   Acci dent al  Vent i ng of  Ref r i ger ant

Acci dent al  vent i ng of  a r ef r i ger ant  i s a r el ease and must  be r epor t ed 
i mmedi at el y t o t he Cont r act i ng Of f i cer .  Compl y wi t h t he JEGS.

3. 5. 5   Tr ai ni ng/ Cer t i f i cat i on Requi r ement s

Heat i ng and ai r  condi t i oni ng t echni c i ans must  be t r ai ned t o meet  
r equi r ement s i n t he JEGS.   Mai nt ai n copi es of  cer t i f i cat i ons at  t he 
empl oyees'  pl aces of  busi ness;  t echni c i ans must  car r y cer t i f i cat i on wal l et  
car ds,  as pr ovi ded by GOJ nat i onal  or  pr ef ect ur al  l aws and r egul at i ons.

3. 5. 6   Dust  Cont r ol

Keep dust  down at  al l  t i mes,  i ncl udi ng dur i ng nonwor ki ng per i ods.   Dr y 
power  br oomi ng wi l l  not  be per mi t t ed.   I nst ead,  use vacuumi ng,  wet  
moppi ng,  wet  sweepi ng,  or  wet  power  br oomi ng.   Ai r  bl owi ng wi l l  be 
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per mi t t ed onl y f or  c l eani ng nonpar t i cul at e debr i s such as st eel  
r ei nf or ci ng bar s.   Onl y wet  cut t i ng wi l l  be per mi t t ed f or  cut t i ng concr et e 
bl ocks,  concr et e,  and bi t umi nous concr et e.   Do not  unnecessar i l y  shake 
bags of  cement ,  concr et e mor t ar ,  or  pl ast er .

3. 5. 6. 1   Par t i cul at es

Dust  par t i c l es,  aer osol s and gaseous by- pr oduct s f r om const r uct i on 
act i v i t i es,  and pr ocessi ng and pr epar at i on of  mat er i al s ( such as f r om 
asphal t i c  bat ch pl ant s)  must  be cont r ol l ed at  al l  t i mes,  i ncl udi ng 
weekends,  hol i days,  and hour s when wor k i s not  i n pr ogr ess.   Mai nt ai n 
excavat i ons,  st ockpi l es,  haul  r oads,  per manent  and t empor ar y access r oads,  
pl ant  s i t es,  spoi l  ar eas,  bor r ow ar eas,  and ot her  wor k ar eas wi t hi n or  
out si de t he pr oj ect  boundar i es f r ee f r om par t i cul at es t hat  woul d exceed 
t he JEGS and appl i cabl e U. S.  Feder al ,  GOJ nat i onal  or  pr ef ect ur al  ai r  
pol l ut i on st andar ds or  t hat  woul d cause a hazar d or  a nui sance.   
Spr i nkl i ng,  chemi cal  t r eat ment  of  an appr oved t ype,  baghouse,  scr ubber s,  
el ect r ost at i c pr eci pi t at or s or  ot her  met hods shal l  be per mi t t ed t o cont r ol  
par t i cul at es i n t he wor k ar ea.   Spr i nkl i ng,  t o be ef f i c i ent ,  must  be 
r epeat ed t o keep t he di st ur bed ar ea damp at  al l  t i mes.   The cont r act or  
shal l  coor di nat e wi t h 374 CES/ CEI E vi a t he Cont r act i ng Of f i cer  bef or e t he 
commencement  of  any par t i cul at e cont r ol  act i v i t i es.  Even spr i nkl i ng of  
wat er  shoul d be r econsi der ed f r om r esour ce conser vat i on st andpoi nt .  
Pr ovi de suf f i c i ent ,  compet ent  equi pment  avai l abl e t o accompl i sh t hese 
t asks.   Per f or m par t i cul at e cont r ol  as t he wor k pr oceeds and whenever  a 
par t i cul at e nui sance or  hazar d occur s.   Compl y wi t h t he JEGS,  GOJ nat i onal  
or  pr ef ect ur al  l aws and r egul at i ons,  and i nst al l at i on r equi r ement s.

Responsi bl e uni t s/ act i v i t i es/ st akehol der s/ cont r act or s must  have 
suf f i c i ent ,  compet ent  equi pment  avai l abl e and shal l  use Best  Management  
Pr act i ce ( BMP)  at  al l  t i mes t o accompl i sh t hese t asks.   Ai r  
emi ssi on/ pol l ut ant  cont r ol  shal l  be per f or med as t he wor k pr oceeds and 
whenever  pot ent i al  hazar ds exi st ,  emi ssi on st andar ds ar e l i s t ed i n t he JEGS.

3. 5. 6. 2   Abr asi ve Bl ast i ng

Bl ast i ng oper at i ons cannot  be per f or med wi t hout  pr i or  appr oval  of  t he 
I nst al l at i on Ai r  Pr ogr am Manager .   The use of  s i l i ca sand i s pr ohi bi t ed i n 
sandbl ast i ng.

Pr ovi de t ar paul i n dr op cl ot hs and wi ndscr eens t o encl ose abr asi ve bl ast i ng 
oper at i ons t o conf i ne and col l ect  dust ,  abr asi ve agent ,  pai nt  chi ps,  and 
ot her  debr i s. [   Per f or m wor k i nvol v i ng r emoval  of  hazar dous mat er i al  i n 
accor dance wi t h t he JEGS,  GOJ nat i onal  or  pr ef ect ur al  l aws and 
r egul at i ons,  and i nst al l at i on r equi r ement s. ]

3. 5. 7   Odor s

Cont r ol  odor s f r om const r uct i on act i v i t i es.   The odor s must  be i n 
compl i ance wi t h appl i cabl e GOJ nat i onal  or  pr ef ect ur al  l aws and 
r egul at i ons,  and may not  const i t ut e a heal t h hazar d.

3. 5. 8   Al l  Ref r i ger ant  Types

Ensur e a weat her pr oof  dat a pl at e i s per manent l y at t ached t o r ef r i ger at i on 
( or  ai r  condi t i oni ng)  equi pment  i n a l ocat i on v i s i bl e t o mai nt enance 
wor ker s,  showi ng r ef r i ger ant  t ype and t he f ul l  char ge quant i t y.
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3. 5. 9   Ot her  Pol l ut ant s

Dust  par t i c l es,  aer osol s and gaseous by- pr oduct s f r om const r uct i on 
act i v i t i es,  and pr ocessi ng and pr epar at i on of  mat er i al s shal l  be 
cont r ol l ed at  al l  t i mes,  i ncl udi ng weekends,  hol i days,  and hour s when wor k 
i s not  i n pr ogr ess.   Responsi bl e uni t s/ act i v i t i es/ st akehol der s/ Cont r act or s 
must  have suf f i c i ent ,  compet ent  equi pment  avai l abl e and shal l  use Best  
Management  Pr act i ce ( BMP)  at  al l  t i me whi l e accompl i shi ng t asks.   Ai r  
emi ssi on/ pol l ut ant  cont r ol  shal l  be per f or med as t he wor k pr oceeds and 
whenever  pot ent i al  hazar ds exi st .  Emi ssi on st andar ds ar e l i s t ed i n t he JEGS.

3. 5. 10   Cl ass I  ODS

Cl ass I  ODS l i st ed i n t he JEGS ar e pr ohi bi t ed f r om use i n const r uct i on,  
r emodel i ng,  or  mai nt enance.   Pr ovi de cer t i f i cat i ons t hat  mat er i al s 
ut i l i zed dur i ng t he pr oj ect  do not  cont ai n Cl ass I  ODSs.   The pur chase of  
Cl ass I  ODS f or  f i r e suppr essi on equi pment ,  ai r  condi t i oni ng,  and 
r ef r i ger at i on equi pment  f or  gr ound appl i cat i ons i s pr ohi bi t ed by
AFMAN 32- 7002 on al l  new and/ or  r ef ur bi shi ng pr oj ect s.   Li mi t ed except i ons 
f or  usi ng Cl ass I  ODS f or  ai r bor ne equi pment  exi st ,  but  shal l  r equi r e 
pr i or  appr oval .

a.   Phase- out  of  Cl ass I  ODS:  I nst al l at i on t o compl y wi t h t he r equi r ement s 
of  EO 13148,  Sec 505( b) ,  t o cost  ef f ect i vel y phase- out  Cl ass I  ODS 
r equi r ement s as equi pment  usi ng Cl ass I  ODS r each t he end of  t hei r  
expect ed ser vi ce l i f e per  AFMAN 32- 7002.   Cl ass 1 ODS shal l  not  be 
di sposed of  of f  t he i nst al l at i on;  Cont r act or  shal l  coor di nat e wi t h 35 
CES/ CEI E f or  pr ocedur es t o ensur e Cl ass I  ODSs ar e t ur ned i nt o t he DLA 
ODS Reser ve.

3. 5. 11   Cl ass I I  ODS Appr oval  Request

Cl ass I I  ODS l i st ed i n t he JEGS and AFMAN 32- 7002 must  f i r st  be appr oved 
by [ 718 CES/ CEI E] [ 374 CES/ CEI E] [ 35 CES/ CEI E] ,  Envi r onment al  Of f i ce pr i or  
t o use.   [ 718 CES/ CEI E] [ 374 CES/ CEI E] [ 35 CES/ CEI E]  r ecommends usi ng 
non- ODS pr oduct s as a subst i t ut e.

a.   Phase- out  of  Cl ass I I  ODS:  I nst al l at i ons,  Cont r act or s,  and ot her  usi ng 
agenci es shal l  compl y wi t h USAF phase- out  goal  by 01 Jan 2020 per
AFMAN 32- 7002.

3. 5. 12   Ref r i ger ant  Recover y and Recycl i ng

Pr i or  t o r ecover y and r ecycl i ng of  ODS,  t he Cont r act or  i s r equi r ed t o 
coor di nat e wi t h t he usi ng agenci es [ ( 918 CES HVAC Shop,  718 CES Housi ng 
Mai nt enance) ] ,  or  [ 718 CES] [ 374 CES/ CEI E] [ 35 CES/ CEI E]  Envi r onment al  
Br anch)  of  t he f ut ur e i nt ended use of  t he ODS.   Al l  r epai r s,  i ncl udi ng 
l eak r epai r s or  ser vi ces t o appl i ances,  i ndust r i al  pr ocess r ef r i ger at i on 
uni t s,  ai r  condi t i oni ng uni t s,  or  mot or  vehi c l e ai r  condi t i oner s,  must  be 
per f or med usi ng commer ci al l y avai l abl e r ef r i ger ant  r ecover y/ r ecycl i ng 
equi pment  oper at ed by t r ai ned per sonnel .   Ref r i ger ant  t echni c i ans shal l  be 
t r ai ned i n pr oper  r ecover y/ r ecycl i ng pr ocedur es,  l eak det ect i on,  saf et y,  
shi ppi ng,  and di sposal  i n accor dance wi t h r ecogni zed i ndust r y st andar ds or  
Japanese equi val ent .

3. 5. 13   Ref r i ger ant  Vent i ng Pr ohi bi t i on

Any cl ass I  or  c l ass I I  ODS,  HFC,  and PFC r ef r i ger ant  shal l  not  be 
i nt ent i onal l y r el eased i n t he cour se of  mai nt ai ni ng,  ser vi c i ng,  r epai r i ng,  
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or  di sposi ng of  appl i ances,  i ndust r i al  pr ocess r ef r i ger at i on uni t s,  ai r  
condi t i oni ng uni t s,  or  mot or  vehi c l e ai r  condi t i oner s.   Mi nor  r el eases 
associ at ed wi t h good f ai t h at t empt s t o r ecycl e or  r ecover  ODS,  HFC,  and 
PFC r ef r i ger ant s ar e not  subj ect  t o t hi s pr ohi bi t i on.

3. 5. 14   Hal on Vent i ng Pr ohi bi t i on

Hal ons shal l  not  be i nt ent i onal l y r el eased i nt o t he envi r onment  whi l e 
t est i ng,  mai nt ai ni ng,  ser vi c i ng,  r epai r i ng,  or  di sposi ng of
Hal on- cont ai ni ng equi pment  or  usi ng such equi pment  f or  t echni c i an 
t r ai ni ng.   Thi s vent i ng pr ohi bi t i on does not  appl y t o t he Hal on r el eases 
l i s t ed i n t he JEGS.

a.  Hal on De mi ni ms r el ease associ at ed wi t h good f ai t h at t empt s t o r ecycl e 
or  r ecover  hal on ( i . e.  r el ease of  r esi dual  hal on cont ai ned i n f ul l y  
di schar ged t ot al  f l oodi ng f i r e ext i ngui shi ng syst ems) .

b.  Emer gency r el ease f or  t he l egi t i mat e pur pose of  f i r e ext i ngui shi ng,  
expl osi on i ner t i on,  or  ot her  emer gency appl i cat i ons f or  whi ch t he 
equi pment  or  syst ems wer e desi gned.

c.  Rel eases dur i ng t he t est i ng of  f i r e ext i ngui shi ng syst ems i f  each of  
t he f ol l owi ng i s t r ue;  syst ems or  equi pment  empl oyi ng sui t abl e 
al t er nat i ve f i r e ext i ngui shi ng agent s ar e not  avai l abl e;  r el ease of  
ext i ngui shi ng agent  i s essent i al  t o demonst r at e equi pment  
f unct i onal i t y;  f ai l ur e of  syst em equi pment  woul d pose a gr eat  r i sk t o 
human saf et y or  t he envi r onment ;  and si mul ant  agent  cannot  be used. b.   
Hydr ocar bons and Car bon Monoxi de:  Hydr ocar bons and car bon monoxi de 
emi ssi ons f r om equi pment  shal l  be cont r ol l ed t o al l owabl e l i mi t s at  
al l  t i mes.

3. 5. 15   Gener at or s,  I nci ner at or s,  and Boi l er s

Gener at or s,  I nci ner at or s,  and Boi l er s:  I f  gener at or s,  i nci ner at or s,  or  
boi l er s ar e t o be i nst al l ed or  r epl aced as par t  of  t he pr oj ect ,  t hey must  
meet  st andar ds l i s t ed i n t he JEGS.   Pr ovi de [ 718 CES] [ 374 CES/ CEI E] [ 35 
CES/ CEI E]  wi t h t he st ack hei ght ,  Fuel  Combust i on Rat e ( L/ hr )  f or  
gener at or s;  Gr at e ar ea ( m2) ,  Rat e capaci t y ( t / day) ,  I nci ner at i on r at e 
( kg/ h)  f or  i nci ner at or s;  and heat i ng ar ea ( m2) ,  bur ner  combust i on r at e 
( L/ hr ) ,  Heat  i nput  r at i ng ( MMbt u/ hr )  f or  boi l er s,  manuf act ur er ' s r esul t s 
f r om t hei r  pr oduct  emi ssi on t est i ng or  ot her  emi ssi on t est i ng r esul t s,  t he 
heat  exchange sur f ace ar ea i n squar e met er s f or  boi l er s,  and t he f uel  oi l  
consumpt i on r at e i n l i t er s per  hour  f or  boi l er s and gener at or s.

3. 5. 16   Hydr ocar bons and Car bon Monoxi de

Hydr ocar bons and Car bon Monoxi de:  Hydr ocar bons and car bon monoxi de 
emi ssi ons f r om equi pment  shal l  be cont r ol l ed t o al l owabl e l i mi t s at  al l  
t i mes.

3. 6   WATER RESOURCES

Keep const r uct i on act i v i t i es under  sur vei l l ance,  management ,  and cont r ol ,  
and moni t or  al l  wat er  ar eas af f ect ed by const r uct i on act i v i t i es i n or der  
t o pr event  pol l ut i on of  sur f ace and gr ound wat er s.   Toxi c or  hazar dous 
chemi cal s shal l  not  be appl i ed t o soi l  or  veget at i on when such appl i cat i on 
may cause cont ami nat i on.   Pr event  oi l y wast es or  ot her  hazar dous 
subst ances f r om ent er i ng t he gr ound,  dr ai nage ar eas,  or  l ocal  bodi es of  
wat er .
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Moni t or i ng of  wat er  ar eas af f ect ed by const r uct i on shal l  be t he 
Cont r act or ' s r esponsi bi l i t y .  Al l  wat er  ar eas af f ect ed by const r uct i on 
act i v i t i es shal l  be moni t or ed by t he Cont r act or .

3. 6. 1   Lead- Fr ee Dr i nki ng Wat er  Pi pe,  Sol der s,  Fl ux and Fi t t i ngs

The maxi mum al l owabl e l ead cont ent  f or  pi pes,  f i t t i ngs,  and f i xt ur es 
i nt ended t o convey or  di spense wat er  f or  human consumpt i on and cooki ng 
shal l  be a wei ght ed aver age of  0. 25 per cent  wi t h r espect  t o t he wet t ed 
sur f aces of  pi pes and pi pe f i t t i ngs,  pl umbi ng f i t t i ngs,  and f i xt ur es i n 
accor dance wi t h NSF 61.   Ref er  t o sect i on 22 00 00 PLUMBI NG,  GENERAL 
PURPOSE.

3. 7   WASTE MI NI MI ZATI ON

Mi ni mi ze t he use of  hazar dous mat er i al s and t he gener at i on of  wast e.   
I ncl ude pr ocedur es f or  pol l ut i on pr event i on/ hazar dous wast e mi ni mi zat i on 
i n t he Hazar dous Wast e Management  Sect i on of  t he EPP.   Obt ai n a copy of  
t he i nst al l at i on' s Pol l ut i on Pr event i on/ Hazar dous Wast e Mi ni mi zat i on Pl an 
f or  r ef er ence mat er i al  when pr epar i ng t hi s par t  of  t he EPP.   I f  no wr i t t en 
pl an exi st s,  obt ai n i nf or mat i on by cont act i ng t he Cont r act i ng Of f i cer .   
Descr i be t he ant i c i pat ed t ypes of  t he hazar dous mat er i al s t o be used i n 
t he const r uct i on when r equest i ng i nf or mat i on.

3. 7. 1   Sal vage,  Reuse and Recycl e

I dent i f y ant i c i pat ed mat er i al s and wast e f or  sal vage,  r euse,  and 
r ecycl i ng.   Descr i be act i ons t o pr omot e mat er i al  r euse,  r esal e or  
r ecycl i ng.   To t he ext ent  pr act i cabl e,  al l  scr ap met al  must  be sent  f or  
r euse or  r ecycl i ng and wi l l  not  be di sposed of  i n a l andf i l l .

I ncl ude t he name,  physi cal  addr ess,  and t el ephone number  of  t he haul er ,  i f  
t r anspor t ed by a f r anchi sed sol i d wast e haul er .   I ncl ude t he dest i nat i on 
and,  unl ess exempt ed,  pr ovi de a copy of  t he st at e or  l ocal  per mi t  ( cover )  
or  l i cense f or  r ecycl i ng.

Al l  sol i d wast es and mat er i al s t hat  have been separ at ed f or  t he pur pose of  
r ecycl i ng shal l  be st or ed i n such a manner  t hat  t hey do not  const i t ut e a 
f i r e,  heal t h or  saf et y hazar d,  or  pr ovi de f ood or  har bor age f or  vect or s,  
and shal l  be cont ai ned or  bundl ed so as t o not  r esul t  i n spi l l age.  
Cont ai ner s must  be:  l eak pr oof ,  wat er  pr oof ,  and ver mi n pr oof  i ncl udi ng 
si des,  seams,  t ops and bot t oms,  dur abl e enough t o wi t hst and ant i c i pat ed 
usage,  and st or ed on a f i r m,  l evel ,  wel l - dr ai ned sur f ace) .

3. 7. 2   Nonhazar dous Sol i d Wast e Di ver si on Repor t

Mai nt ai n an i nvent or y of  nonhazar dous sol i d wast e di ver si on and di sposal  
of  const r uct i on and demol i t i on debr i s.   Submi t  a r epor t  t o t he 
Envi r onment al  Of f i ce t hr ough t he Cont r act i ng Of f i cer  on t he f i r st  wor ki ng 
day af t er  each f i scal  year  quar t er ,  st ar t i ng t he f i r st  quar t er  t hat  
nonhazar dous sol i d wast e has been gener at ed.  [ ] [ I ncl ude t he f ol l owi ng i n 
t he r epor t : ]

[

SECTI ON 01 57 19. 01  Page 46



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

Const r uct i on and Demol i t i on ( C&D)  
Debr i s Di sposed

( _____)  cubi c met er s,  as appr opr i at e

C&D Debr i s Recycl ed ( _____)  cubi c met er s,  as appr opr i at e

Tot al  C&D Debr i s Gener at ed ( _____)  cubi c met er s,  as appr opr i at e

Wast e Sent  t o Wast e- To- Ener gy 
I nci ner at i on Pl ant  ( Thi s amount  
shoul d not  be i ncl uded i n t he 
r ecycl ed amount )

( _____)  cubi c met er s,  as appr opr i at e

]
I ncl ude t he compl et ed f or m,  Di sposal  and Recycl i ng Dat a Sheet ,  At t achment  A,  
at t ached at  t he end of  t he sect i on.

3. 8   WASTE MANAGEMENT AND DI SPOSAL

3. 8. 1   Wast e Det er mi nat i on Document at i on

Compl et e Wast e Det er mi nat i on Document at i on f or  Cont r act or - der i ved wast es 
t o be gener at ed and submi t  i n t he Envi r onment al  Recor ds Bi nder .   Al l  
pot ent i al l y  hazar dous sol i d wast e st r eams t hat  ar e not  subj ect  t o a 
speci f i c  excl usi on or  exempt i on f r om t he hazar dous wast e r egul at i ons ( e. g.  
scr ap met al ,  domest i c sewage)  or  subj ect  t o speci al  r ul es,  ( l ead- aci d 
bat t er i es and pr eci ous met al s)  must  be char act er i zed i n accor dance wi t h 
t he r equi r ement s of  t he JEGS and al l  appl i cabl e Feder al ,  GOJ nat i onal  or  
pr ef ect ur al  l aws and r egul at i ons,  and i nst al l at i on r equi r ement s.   Base 
wast e det er mi nat i on on user  knowl edge of  t he pr ocesses and mat er i al s used,  
and anal yt i cal  dat a when necessar y.   Consul t  wi t h t he I nst al l at i on 
envi r onment al  st af f  f or  gui dance on speci f i c  r equi r ement s.   At t ach suppor t  
document at i on t o t he Wast e Det er mi nat i on f or m.   As a mi ni mum,  pr ovi de a 
Wast e Det er mi nat i on f or m f or  t he f ol l owi ng wast e ( t hi s l i s t i ng i s not  
i ncl usi ve) :  oi l -  and l at ex - based pai nt i ng and caul k i ng pr oduct s,  
sol vent s,  adhesi ves,  aer osol s,  pet r ol eum pr oduct s,  and cont ai ner s of  t he 
or i gi nal  mat er i al s.

3. 8. 1. 1   Sampl i ng and Anal ysi s of  Wast e

3. 8. 1. 1. 1   Wast e Sampl i ng

Sampl e wast e i n accor dance wi t h t he JEGS,  I nst al l at i on Hazar dous Wast e 
Management  Pl an, appr opr i at e Japanese or  U. S.  EPA t est i ng pr ot ocol s t hat  
meet  t he pur pose of  t he t est i ng.   Cl ear l y mar k each sampl ed dr um or  
cont ai ner  wi t h t he Cont r act or ' s i dent i f i cat i on number ,  and cr oss r ef er ence 
t o t he chemi cal  anal ysi s per f or med.

Excess excavat ed soi l  shal l  become t he pr oper t y of  t he Cont r act or  and 
shal l  be di sposed of  of f  base at  a pr oper l y l i censed f aci l i t y  i n 
accor dance wi t h t he l at est  ver si on of  t he JEGS and appl i cabl e GOJ f eder al  
and l ocal  l aws and r egul at i ons.   Any excess soi l  shal l  be sampl ed and 
t est ed accor di ng t o t he appl i cabl e GOJ f eder al  and l ocal  l aws and 
r egul at i ons and di sposal  f aci l i t y  r equi r ement s pr i or  t o di sposal .

3. 8. 1. 1. 2   Labor at or y Anal ysi s

Fol l ow t he anal yt i cal  pr ocedur e and met hods i n accor dance wi t h t he JEGS 
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and al l  appl i cabl e GOJ nat i onal  or  pr ef ect ur al  l aws and r egul at i ons and 
I nst al l at i on Hazar dous Wast e Management  Pl an.   Pr ovi de anal yt i cal  r esul t s 
and r epor t s per f or med t o t he Cont r act i ng Of f i cer .

3. 8. 1. 1. 3   Anal ysi s Type

I dent i f y hazar dous wast e by anal yzi ng f or  t he f ol l owi ng char act er i st i cs: [  
[ i gni t abi l i t y ] ,  [ cor r osi v i t y] ,  [ r eact i v i t y] ,  and [ t oxi c i t y]  based on TCLP 
r esul t s. ] [ ___]

3. 8. 2   Sol i d Wast e Management

The Cont r act or  shal l  est abl i sh a pr ogr am t o pr omot e cost - ef f ect i ve wast e 
r educt i on i n al l  oper at i ons and f aci l i t i es cover ed by t hi s Cont r act .      
The pr oj ect ' s r ecycl i ng pr ogr am shal l  i ncl ude al l  Cont r act or  empl oyees and 
subcont r act or s.

At  a mi ni mum,  t he f ol l owi ng i t ems shal l  be r ecycl ed:  scr ap met al ,  
car dboar d,  concr et e,  asphal t ,  scr ap wood,  wooden pal l et s,  gl ass,  and 
pl ast i c.   Gr een wast es shoul d be mul ched or  compost ed.   The pr oj ect  
s i t e( s)  must  be l ef t  c l ean and cl ear  of  al l  debr i s upon compl et i on of  wor k.

3. 8. 2. 1   Sol i d Wast e Management  Repor t

Pr ovi de copi es of  t he wast e handl i ng f aci l i t i es '  wei ght  t i cket s,  r ecei pt s,  
bi l l s  of  sal e,  Cont r act or  Cer t i f i cat i on and ot her  sal es document at i on i n 
t he Envi r onment al  Pr ot ect i on Pl an.   I n l i eu of  sal es document at i on,  a 
st at ement  i ndi cat i ng t he di sposal  l ocat i on f or  t he sol i d wast e t hat  i s 
s i gned by an empl oyee aut hor i zed t o l egal l y obl i gat e or  bi nd t he f i r m may 
be submi t t ed.   The sal es document at i on[  Cont r act or  cer t i f i cat i on]  must  
i ncl ude t he r ecei ver ' s t ax i dent i f i cat i on number  and busi ness,  GOJ or  
pr ef ect ur al  r egi st r at i on number ,  al ong wi t h t he r ecei ver ' s del i ver y and 
busi ness addr esses and t el ephone number s.

3. 8. 2. 2   Cont r ol  and Management  of  Sol i d Wast es

Pi ck up sol i d wast es,  and pl ace i n cover ed cont ai ner s t hat  ar e r egul ar l y 
empt i ed.   Do not  pr epar e or  cook f ood on t he pr oj ect  s i t e.   Pr event  
cont ami nat i on of  t he s i t e or  ot her  ar eas when handl i ng and di sposi ng of  
wast es.   At  pr oj ect  compl et i on,  l eave t he ar eas cl ean.   Empl oy segr egat i on 
measur es so t hat  no hazar dous or  t oxi c wast e wi l l  become co- mi ngl ed wi t h 
non- hazar dous sol i d wast e.   Tr anspor t  sol i d wast e of f  Gover nment  pr oper t y 
and di spose of  i t  i n compl i ance wi t h t he JEGS and al l  appl i cabl e Feder al ,  
GOJ nat i onal  or  pr ef ect ur al  l aws and r egul at i ons,  and i nst al l at i on 
r equi r ement s f or  sol i d wast e di sposal .   Sol i d wast e di sposal  of f s i t e must  
compl y wi t h t he JEGS and al l  appl i cabl e Feder al ,  GOJ nat i onal  or  
pr ef ect ur al  l aws and r egul at i ons,  and i nst al l at i on r equi r ement s.  Ver i f y 
t hat  t he sel ect ed t r anspor t er s and di sposal  f aci l i t i es have t he necessar y 
per mi t s and l i censes t o oper at e.

Manage hazar dous mat er i al  used i n const r uct i on,  i ncl udi ng but  not  l i mi t ed 
t o,  aer osol  cans,  wast e pai nt ,  c l eani ng sol vent s,  cont ami nat ed br ushes,  
and used r ags,  i n accor dance wi t h t he JEGS and al l  appl i cabl e Feder al ,  GOJ 
nat i onal  or  pr ef ect ur al  l aws and r egul at i ons,  and i nst al l at i on 
r equi r ement s.

3. 8. 3   Cont r ol  and Management  of  Hazar dous Wast e

Do not  di spose of  hazar dous wast e on Gover nment  pr oper t y.   Do not  
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di schar ge any wast e t o a sani t ar y sewer ,  st or m dr ai n,  or  t o sur f ace wat er s 
or  conduct  wast e t r eat ment  or  di sposal  on Gover nment  pr oper t y wi t hout  
wr i t t en appr oval  of  t he Cont r act i ng Of f i cer .

The Cont r act or  i s r esponsi bl e f or  managi ng al l  hazar dous wast es ( HW)  
gener at ed t hr oughout  t he dur at i on of  t he Cont r act .   The Cont r act or  shal l  
desi gnat e a hazar dous wast e manager  i n wr i t i ng who shal l  be r esponsi bl e 
f or  al l  HW management  act i v i t i es.   The Cont r act or  may at t end t he Hazar dous 
Wast e Accumul at i on Poi nt  Management  cour se ( Engl i sh onl y)  of f er ed 
quar t er l y by [ 718] [ 374] [ 35] CES/ CEI E. Hazar dous wast es,  i ncl udi ng excavat ed 
cont ami nat ed soi l ,  shal l  be st or ed,  t r anspor t ed,  and di sposed of  i n 
accor dance wi t h t he JEGS and appl i cabl e
U. S.  and GOJ l aws and r egul at i ons,  i ncl udi ng obt ai ni ng necessar y l ocal  
per mi t s,  l i censes,  and appr oval s.   

Al l  HW gener at ed by t he Cont r act or  shal l  be di sposed/ r ecycl ed of f  base i n 
accor dance wi t h Japanese r egul at i on,  Ar t i c l e 3 of  " Law of  Di sposal  and 
Cl ear i ng of  Wast e " Hai k i but su no shor i  oyobi  sei sou ni  kansur u hor i t su"  
and l ocal  r egul at i ons.   U. S. / f or ei gn made i oni zat i on smoke det ect or s shal l  
be t ur ned i n t o 374 CES/ CEOFA ( Al ar m Shop) .   The Cont r act or  shal l  not  
l eave any hazar dous wast e at  wor k s i t e ar eas at  t he end of  dut y hour s.   I f  
t empor ar y hazar dous wast e st or age i s needed t o accumul at e hazar dous wast e 
on base,  t he Cont r act or  shal l  submi t  spi l l  r esponse pl an wi t h s i t e map,  
t he l i s t  of  al l  hazar dous wast e t o be st or ed on- base and est i mat ed 
quant i t i es t o 374 CES/ CEI E,  374 CES/ CEF,  374 AMDS/ SGPB and 374 AW/ SE f or  
appr oval  v i a t he Cont r act i ng Of f i cer .

The Cont r act or  shal l  i dent i f y what  wast es ar e hazar dous usi ng speci f i c  and 
t echni cal  knowl edge and/ or  sampl i ng and anal ysi s.   Thi s r esponsi bi l i t y  
al so i ncl udes pr epar at i on of  wast e pr of i l e sheet s,  packagi ng,  mar ki ng and 
l abel i ng of  wast es i n accor dance wi t h t he JEGS,  U. S.  Feder al ,  GOJ,  
Pr ef ect ur al ,  and l ocal  r equi r ement s.

Under  no ci r cumst ances may hazar dous wast e be di sposed of  i n t he dumpst er  
of  any f aci l i t y  i n accor dance wi t h I nst al l at i on HWMP.   Do not  di spose of  
hazar dous wast e on Gover nment  pr oper t y.   Do not  di schar ge any wast e t o a 
sani t ar y sewer ,  st or m dr ai n,  or  t o sur f ace wat er s or  conduct  wast e 
t r eat ment  or  di sposal  on Gover nment  pr oper t y wi t hout  wr i t t en appr oval  of  
t he Cont r act i ng Of f i cer .

3. 8. 3. 1   Hazar dous Wast e/ Debr i s Management

I dent i f y const r uct i on act i v i t i es t hat  wi l l  gener at e hazar dous wast e or  
debr i s.   Pr ovi de a document ed wast e det er mi nat i on f or  r esul t ant  wast e 
st r eams.   I dent i f y,  l abel ,  handl e,  st or e,  and di spose of  hazar dous wast e 
or  debr i s i n accor dance wi t h t he JEGS and al l  appl i cabl e Feder al ,  GOJ 
nat i onal  or  pr ef ect ur al  l aws and r egul at i ons,  and i nst al l at i on 
r equi r ement s.

Manage hazar dous wast e i n accor dance wi t h t he appr oved Hazar dous Wast e 
Management  Sect i on of  t he EPP.   St or e hazar dous wast es i n appr oved 
cont ai ner s i n accor dance wi t h t he JEGS and al l  appl i cabl e Feder al ,  GOJ 
nat i onal  or  pr ef ect ur al  l aws and r egul at i ons,  and i nst al l at i on 
r equi r ement s.   Do not  br i ng hazar dous wast e ont o Gover nment  pr oper t y.   
Pr ovi de t he Cont r act i ng Of f i cer  wi t h a copy of  wast e det er mi nat i on 
document at i on f or  any sol i d wast e st r eams t hat  have any pot ent i al  t o be 
hazar dous wast e or  cont ai n any chemi cal  const i t uent s l i s t ed i n t he JEGS.  
For  hazar dous wast es spi l l s ,  ver bal l y not i f y t he Cont r act i ng Of f i cer  
i mmedi at el y.
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3. 8. 3. 2   Hazar dous Wast e Di sposal  Pr ocedur es

For  Cont r act s st at i ng t hat  t he Cont r act or  shal l  t ur n- over  hazar dous wast e 
t o t he U. S.  Gover nment ,  t he Cont r act or  must  package hazar dous wast e i n a 
Uni t ed Nat i ons ( UN)  appr oved cont ai ner  l abel ed i n Engl i sh and Japanese,  
f ur ni sh anal yt i cal  r esul t s,  and submi t  t he cont ai ner ( s)  and i nf or mat i on t o 
t he Kadena Hazar dous Wast e St or age Faci l i t y  ( HWSF)  l ocat ed i n Bl dg 3623.   
Kadena HWSF per sonnel  wi l l  wei gh t he cont ai ner ( s)  and compl et e a wast e 
pr of i l e sheet  f or  t he mat er i al  and mani f est  document  ( DD For m 1348- 1A) .   
I f  t he Cont r act or  does not  pr ovi de adequat e i nf or mat i on f or  t he HWSF t o 
r ecei ve t he hazar dous wast e,  t he Cont r act or  shal l  cor r ect  any 
di scr epanci es on t he spot  or  r emove t he unaccept abl e cont ai ner s unt i l  t he 
def i c i enci es can be cor r ect ed.   For  f ur t her  i nf or mat i on,  cal l  t he Kadena 
Hazar dous Wast e Pr ogr am Manager  at  DSN 634- 2600.

Al l  commer ci al  hazar dous wast e shi pment s must  be pr oper l y packaged,  
l abel ed,  and t he Hazar dous Wast e Mani f est  must  be si gned by a 
r epr esent at i ve of  t he 718 CES/ CEI E pr i or  t o bei ng t r anspor t ed.   To 
coor di nat e hazar dous wast e pi ck- up i nspect i ons,  cal l  DSN 634- 2600.

a.   For  Ar my pr oj ect s,  submi t  t he anal yt i cal  r esul t s t o t he U. S.  Ar my 
Gar r i son Japan ( USAG- J)  Envi r onment al  Br anch,  who wi l l  assi st  EP and S 
i n compl et i ng a wast e pr of i l e sheet  and DD For m 1348.   Submi t  a copy 
of  t he DD For m 1348 showi ng t he mat er i al  was t ur ned- i n.   For  f ur t her  
i nf or mat i on,  cont act  t he Hazar dous Wast e Manager  at  DSN 652- 4910 or  652
- 5189.

b.   For  Cont r act s st at i ng t hat  t he Cont r act or  i s r esponsi bl e f or  di sposal  
of  hazar dous wast e at  a Japanese commer ci al  f aci l i t y ,  t he Cont r act or  
shal l  subcont r act  a t r anspor t at i on company hol di ng a pr ef ect ur e- i ssued 
I ndust r i al  Wast e Col l ect i on and Tr anspor t  Busi ness Per mi t .   The 
hazar dous wast e shal l  be di sposed of  at  a l andf i l l  or  di sposal  company 
hol di ng ei t her  an I ndust r i al  Wast e Di sposal  Busi ness Per mi t  or  a 
Speci al l y Cont r ol l ed I ndust r i al  Wast e Di sposal  Busi ness Per mi t  
dependi ng upon t he t ype of  wast e bei ng di sposed.

Al l  commer ci al  hazar dous wast e shi pment s must  be pr oper l y packaged,  
l abel ed,  and t he Hazar dous Wast e Mani f est  must  be si gned by a 
r epr esent at i ve of  t he 718 CES/ CEI E pr i or  t o bei ng t r anspor t ed.   To 
coor di nat e hazar dous wast e pi ck- up i nspect i ons,  cal l  DSN 634- 2600.

3. 8. 3. 3   Hazar dous Wast e Recor ds

The Cont r act or  shal l  mai nt ai n sampl i ng,  anal ysi s,  and t ur n- i n r ecor ds f or  
al l  hazar dous wast e gener at ed dur i ng t he pr oj ect .   These r ecor ds shal l  
i ncl ude,  but  not  be l i mi t ed t o:  [ wast e pr of i l e sheet s pr ovi ded by HWSF 
per sonnel  f or  wast es st r eams t ur ned i n t o t he HWSF,  mani f est s ( DD f or ms 
1348- 1A)  f or  al l  wast es t ur ned over  t o t he HWSF, ] l ogs of  sampl e l ocat i ons 
or  cont ai ner  i dent i f i cat i on dat a ( i ncl udi ng t i me and dat e of  sampl e 
col l ect i on) ,  anal yt i cal  r esul t s,  and qual i t y cont r ol  dat a pr ovi ded by t he 
anal yt i cal  l ab per t ai ni ng t o t he sampl es anal yzed.   Copi es of  t hi s dat a 
shal l  be submi t t ed t o [ 718 CES/ CEI E] [ 374 CES/ CEI E] [ 35 CES/ CEI E] [ I NSERT 
ORGANI ZATI ON]  v i a t he COR af t er  t he wor k i s compl et ed.

3. 8. 3. 4   El ect r oni cs End- of - Li f e Management

Recycl e or  di spose of  el ect r oni cs wast e,  i ncl udi ng,  but  not  l i mi t ed t o,  
used el ect r oni c devi ces such as comput er s,  moni t or s,  har d- copy devi ces,  
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t el evi s i ons,  mobi l e devi ces,  i n accor dance wi t h t he JEGS and al l  
appl i cabl e Feder al ,  GOJ nat i onal  or  pr ef ect ur al  l aws and r egul at i ons, l ocal  
r equi r ement s and i nst al l at i on i nst r uct i ons.

3. 8. 3. 5   Di sposal  Document at i on f or  Hazar dous and Regul at ed Wast e

[ Submi t  a copy of  t he appl i cabl e l ocal  per mi t ( s) ,  mani f est ( s) ,  or  
l i cense( s)  f or  t r anspor t at i on,  t r eat ment ,  st or age,  and di sposal  of  
hazar dous and r egul at ed wast e by per mi t t ed f aci l i t i es i n t he Envi r onment al  
Recor ds Bi nder .   Hazar dous or  t oxi c wast e mani f est s must  be r evi ewed,  
s i gned,  and appr oved by t he Cont r act i ng Of f i cer  bef or e t he Cont r act or  may 
shi p wast e.   To obt ai n speci f i c  di sposal  i nst r uct i ons,  coor di nat e wi t h t he 
I nst al l at i on Envi r onment al  Of f i ce.

] [
I f  t he Cont r act  speci f i es t hat  t he Cont r act or  i s r esponsi bl e f or  di sposal  
at  a commer ci al  l andf i l l ,  submi t  copi es of  t he f ol l owi ng document s:

a.   Copy E of  t he Hazar dous Wast e Mani f est  f or m used t o t r anspor t  f r om 
on- base t o t he of f - base di sposal  f aci l i t y  ( Sangyou Hai ki but su 
Mani f esut o)  wi t hi n 60 days of  t r anspor t .

b.   Tr anspor t at i on company' s I ndust r i al  Wast e Col l ect i on and Tr anspor t  
Busi ness Per mi t  ( Sangyou Hai ki but su Shuushuu Unpangyou no Kyoka)  as a 
par t  of  a separ at e Hazar dous Wast e Abat ement  Pl an.

c.   Di sposal  f aci l i t y ' s I ndust r i al  Wast e Busi ness Per mi t  ( Sangyou 
Hai ki but su Shobungyou no Kyoka)  as a par t  of  a separ at e Hazar dous 
Wast e Abat ement  Pl an.

]
3. 8. 4   Rel eases/ Spi l l s  of  Oi l  and Hazar dous Subst ances

3. 8. 4. 1   Response and Not i f i cat i ons

The Cont r act or  shal l  conduct  al l  oper at i ons i n a manner  t hat  pr event s
spi l l s  of  POL or  ot her  hazar dous subst ances.   The Cont r act or  i s r equi r ed 
t o f ami l i ar i ze per sonnel  wi t h spi l l  pr event i on and r esponse pr ocedur es,  
f i r e suppr essi on syst ems,  and SDSs f or  al l  mat er i al s used and/ or  st or ed on 
t he pr oj ect  s i t e.  The Cont r act or  shal l  pr ovi de and mai nt ai n spi l l  
equi pment ,  suf f i c i ent  i n bot h t ype and quant i t y,  at  al l  s i t es i nvol v i ng 
t he st or age,  use,  or  handl i ng of  POL and/ or  hazar dous subst ances. Exer ci se 
due di l i gence t o pr event ,  cont ai n,  and r espond t o spi l l s  of  hazar dous 
mat er i al ,  hazar dous subst ances,  hazar dous wast e,  sewage,  r egul at ed gas,  
pet r ol eum,  l ubr i cat i on oi l ,  and ot her  subst ances r egul at ed i n accor dance 
wi t h t he JEGS and i nst al l at i on pl ans.   Mai nt ai n spi l l  c l eanup equi pment  
and mat er i al s at  t he wor k s i t e.

Fol l ow t he spi l l  pr event i on measur es det ai l ed i n t he I nst al l at i on Spi l l  
Pr event i on and Response Pl an.   The Cont r act or  i s r equi r ed t o f ami l i ar i ze 
per sonnel  wi t h spi l l  pr event i on and r esponse pr ocedur es,  f i r e suppr essi on 
syst ems,  and SDSs f or  al l  mat er i al s used and/ or  st or ed on t he pr oj ect  
s i t e.   Pr ovi de and mai nt ai n spi l l  equi pment ,  suf f i c i ent  i n bot h t ype and 
quant i t y,  at  al l  s i t es i nvol v i ng t he st or age,  use,  or  handl i ng of  POL 
and/ or  hazar dous subst ances.

I n t he event  of  a spi l l ,  t ake pr ompt ,  ef f ect i ve act i on t o st op,  cont ai n,  
cur t ai l ,  or  ot her wi se l i mi t  t he amount ,  dur at i on,  and sever i t y of  t he 
spi l l / r el ease.   I n t he event  of  any r el eases of  oi l  and hazar dous 
subst ances,  chemi cal s,  or  gases;  i mmedi at el y ( wi t hi n 15 mi nut es)  not i f y 
t he [ 18 CES/ CEF] , I nst al l at i on Fi r e Depar t ment [  ( at  911 f r om a l andl i ne or
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098- 934- 5911 f r om a cel l  phone) ] ,  t he I nst al l at i on Command Dut y Of f i cer ,  
t he [ 718 CES] [ 374 CES] [ 35 CES]  I nst al l at i on Envi r onment al  Of f i ce at  DSN 
[ 634- 2600] [ 225- 5440] [ I NSERT ENVI RONMENTAL OFFI CE PHONE NUMBER] ] ,  and t he 
Cont r act i ng Of f i cer .

The Cont r act or  shal l  i mmedi at el y r epor t  al l  POL or  Hazar dous Subst ances 
spi l l s  t o t he Cont r act i ng Of f i cer ,  who wi l l  r epor t  t o t he Fi r e Emer gency 
Ser vi ces ( 374 CES/ CEF)  at  911 or  Commer ci al  042- 507- 6560 ( di r ect  number
t o Yokot a Fi r e Di spat ch)  as r equi r ed.  Submi t  ver bal  and wr i t t en 
not i f i cat i ons as r equi r ed by t he JEGS and i nst al l at i on and ser vi ce 
component  i nst r uct i ons and pl ans,  and l ocal  r egul at i ons.   Pr ovi de copi es 
of  t he wr i t t en not i f i cat i on and document at i on t hat  a ver bal  not i f i cat i on 
was made wi t hi n [ t he t i mef r ames r equi r ed by t he JEGS and i nst al l at i on 
i nst r uct i ons] [ f i ve wor ki ng days] .   Spi l l  r esponse must  be i n accor dance 
wi t h t he JEGS and i nst al l at i on r equi r ement s.   Cont ai n and cl ean up t hese 
spi l l s  wi t hout  cost  t o t he Gover nment .

Submi t  ver bal  and wr i t t en not i f i cat i ons as r equi r ed by t he JEGS and 
i nst al l at i ons i nst r uct i ons.   Pr ovi de copi es of  t he wr i t t en not i f i cat i on 
and document at i on t hat  a ver bal  not i f i cat i on was made wi t hi n t he 
t i mef r ames r equi r ed by t he JEGS and i nst al l at i on i nst r uct i ons.   Spi l l  
r esponse must  be i n accor dance wi t h t he JEGS and i nst al l at i on 
r equi r ement s.   Cont ai n and cl ean up t hese spi l l s  wi t hout  cost  t o t he 
Gover nment .

3. 8. 4. 2   Cl ean Up

[ The Cont r act or  i s r esponsi bl e f or  t he c l eanup of  POL and/ or  hazar dous 
subst ance spi l l s  and di sposal  of  c l ean- up mat er i al .   The Cont r act or  shal l  
det er mi ne,  as qui ckl y as possi bl e,  t he nat ur e of  t he spi l l ed subst ance and 
i mpl ement  necessar y saf et y pr ecaut i ons t o pr ot ect  bot h human heal t h and 
t he envi r onment .   Cl eanup shal l  be i n accor dance wi t h appl i cabl e l ocal  
l aws and r egul at i ons,  as det er mi ned by t he Fi r e Depar t ment  and [ 718 
CES/ CEI E,  or  t he Envi r onment al  Br anch f or  t he Ar my] [ 374 CES/ CEI E] [ 35 
CES/ CEI E] .   Cl eanup shal l  onl y be per f or med by per sonnel  adequat el y 
t r ai ned i n spi l l  r esponse and cl eanup t echni ques f or  t he sever i t y of  t he 
spi l l  i nci dent .   ] [ Cl ean up hazar dous and non- hazar dous wast e spi l l s .   
] Rei mbur se t he Gover nment  f or  cost s i ncur r ed i ncl udi ng sampl e anal ysi s 
mat er i al s,  c l ot hi ng,  equi pment ,  and l abor  i f  t he Gover nment  wi l l  i ni t i at e 
i t s own spi l l  c l eanup pr ocedur es,  f or  Cont r act or - r esponsi bl e spi l l s ,  when:  
Spi l l  c l eanup pr ocedur es have not  begun wi t hi n one hour  of  spi l l  
di scover y/ occur r ence;  or ,  i n t he Gover nment ' s j udgment ,  spi l l  c l eanup i s 
i nadequat e and t he spi l l  r emai ns a t hr eat  t o human heal t h or  t he 
envi r onment .

The Cont r act or  shal l  be r esponsi bl e f or  al l  cost s i ncur r ed f r om any 
Cont r act or  spi l l s .   The Cont r act or  shal l  be hel d l i abl e f or  al l  cost s 
associ at ed wi t h per f or mi ng emer gency spi l l  r esponse and cl eanup by t he 
U. S.  Gover nment  due t o t he non- avai l abi l i t y  of  desi gnat ed per sonnel  or  t he 
l i mi t ed capabi l i t y  of  desi gnat ed per sonnel .   The U. S.  Gover nment ' s cost  of  
c l eanup shal l  be consi der ed a Cont r act  debt  and col l ect ed i n accor dance 
wi t h FAR subpar t  32. 6.   I f  r emai ni ng Cont r act  payment s ar e i nsuf f i c i ent ,  
t he Gover nment  r eser ves t he r i ght  t o pur sue ot her  of f set s or  
admi ni st r at i ve or  c i v i l  act i ons t o sat i sf y t he debt .

3. 8. 5   Mer cur y Mat er i al s

I mmedi at el y r epor t  t o t he Envi r onment al  Of f i ce and t he Cont r act i ng Of f i cer  
i nst ances of  br eakage or  mer cur y spi l l age.   Cl ean mer cur y spi l l  ar ea t o 
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t he sat i sf act i on of  t he Cont r act i ng Of f i cer .

Do not  r ecycl e a mer cur y spi l l  c l eanup;  manage i t  as a hazar dous wast e f or  
di sposal .

3. 8. 6   Wast ewat er

Di sposal  of  wast ewat er  must  be as speci f i ed bel ow.

3. 8. 6. 1   Tr eat ment

Do not  al l ow wast ewat er  f r om const r uct i on act i v i t i es,  such as on- si t e 
mat er i al  pr ocessi ng,  concr et e cur i ng,  f oundat i on and concr et e c l ean- up,  
wat er  used i n concr et e t r ucks,  and f or ms t o ent er  wat er  ways[ . ] [  or  t o be 
di schar ged wi t hout  pr oper  appr oval  f r om t he Cont r act i ng Of f i cer . ]   Di spose 
of  t he const r uct i on- r el at ed wast e wat er  of f - Gover nment  pr oper t y i n 
accor dance wi t h t he JEGS and al l  appl i cabl e Feder al ,  GOJ nat i onal  or  
pr ef ect ur al  l aws and r egul at i ons,  and i nst al l at i on r equi r ement s,  or  by 
col l ect i ng and pl aci ng i t  i n a r et ent i on pond wher e suspended mat er i al  can 
be set t l ed out  or  t he wat er  can evapor at e t o separ at e pol l ut ant s f r om t he 
wat er .   The si t e f or  t he r et ent i on pond as wel l  as i t s use must  be 
coor di nat ed and appr oved wi t h t he Cont r act i ng Of f i cer .   The r esi due l ef t  
i n t he pond pr i or  t o compl et i on of  t he pr oj ect  must  be r emoved and 
di sposed of  of f - Gover nment  pr oper t y i n accor dance wi t h t he JEGS and al l  
appl i cabl e Feder al ,  GOJ nat i onal  or  pr ef ect ur al  l aws and r egul at i ons,  and 
i nst al l at i on r equi r ement s.   Backf i l l  t he ar ea t o t he or i gi nal  gr ade,  
t op- soi l ed,  and seeded or  sodded.   [   Consul t  wi t h t he I nst al l at i on 
Envi r onment al  Of f i ce on speci f i c  t est i ng r equi r ement s f or  wat er  i n t he 
r et ent i on pond.   I f  r equi r ed,  t est  t he wat er  i n t he r et ent i on pond f or  
[ _____]  and have t he r esul t s r evi ewed and appr oved by t he I nst al l at i on 
Envi r onment al  Of f i ce v i a t he Cont r act i ng Of f i cer  pr i or  t o bei ng di schar ged 
or  di sposed of  of f - Gover nment  pr oper t y] . ]

3. 8. 6. 2   Sur f ace Di schar ge

For  di schar ge of  gr ound wat er , [ i f  appl i cabl e,  obt ai n a GOJ or  l ocal  
pr ef ect ur al  per mi t  speci f i c  f or  pumpi ng and di schar gi ng gr ound wat er  pr i or  
t o sur f ace di schar gi ng. ] [   Sur f ace di schar ge i n accor dance wi t h f eder al ,  
st at e,  and l ocal  l aws and r egul at i ons. ] [   Sur f ace di schar ge shal l  be done 
i n accor dance wi t h t he JEGS and al l  appl i cabl e Feder al ,  GOJ nat i onal  or  
pr ef ect ur al  l aws and r egul at i ons and i nst al l at i on r equi r ement s. ]

3. 8. 6. 3   Land Appl i cat i on

Wat er  gener at ed f r om t he f l ushi ng of  l i nes af t er [  di s i nf ect i on or  
di s i nf ect i on i n conj unct i on wi t h hydr ost at i c t est i ng] [  hydr ost at i c 
t est i ng]  must  be[  l and-  appl i ed i n accor dance wi t h t he JEGS and appl i cabl e 
Feder al ,  GOJ,  pr ef ect ur al  and l ocal  l aws and i nst al l at i on r equi r ement s f or  
l and appl i cat i on] [  di schar ged i nt o t he sani t ar y sewer  wi t h pr i or  appr oval  
and not i f i cat i on t o t he owner  of  t he sani t ar y sewer  syst em] .

3. 8. 7   Cont ami nat ed Soi l  St ockpi l e Request

The Cont r act or  shal l  submi t  a Cont ami nat ed Soi l  St ockpi l e Request  t o 
[ 718] [ 374] [ 35]  CES/ CEI E f or  st ockpi l i ng cont ami nat ed soi l  f or  t est i ng 
pr i or  t o di sposal .   Upon r ecei pt  of  r equest ,  [ 718] [ 374] [ 35]  CES/ CEI E wi l l  
i nf or m t he Cont r act or  of  an appr oved st ockpi l e l ocat i on.   The Cont r act or  
shal l  be r esponsi bl e f or  cont ai nment  and moni t or i ng of  t he cont ami nat ed 
soi l  st ockpi l e at  no addi t i onal  cost  t o t he U. S.  Gover nment .
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3. 9   HAZARDOUS MATERI AL MANAGEMENT

I ncl ude hazar dous mat er i al  cont r ol  pr ocedur es i n t he Saf et y Pl an,  i n 
accor dance wi t h Sect i on 01 35 26 GOVERNMENTAL SAFETY REQUI REMENTS.   
Addr ess pr ocedur es and pr oper  handl i ng of  hazar dous mat er i al s,  i ncl udi ng 
t he appr opr i at e t r anspor t at i on r equi r ement s.   Do not  br i ng hazar dous 
mat er i al  ont o Gover nment  pr oper t y t hat  does not  di r ect l y r el at e t o 
r equi r ement s f or  t he per f or mance of  t hi s Cont r act .   Submi t  a Saf et y Dat a 
Sheet  and est i mat ed quant i t i es t o be used f or  each hazar dous mat er i al  t o 
t he Cont r act i ng Of f i cer  pr i or  t o br i ngi ng t he mat er i al  on t he 
i nst al l at i on.   Typi cal  mat er i al s r equi r i ng SDS and quant i t y r epor t i ng 
i ncl ude,  but  ar e not  l i mi t ed t o,  oi l  and l at ex based pai nt i ng and caul k i ng 
pr oduct s,  sol vent s,  adhesi ves,  aer osol ,  and pet r ol eum pr oduct s.   Use 
hazar dous mat er i al s i n a manner  t hat  mi ni mi zes t he amount  of  hazar dous 
wast e gener at ed.   Cont ai ner s of  hazar dous mat er i al s must  have Nat i onal  
Fi r e Pr ot ect i on Associ at i on l abel s or  t hei r  equi val ent .  

St or age and handl i ng of  hazar dous mat er i al s wi l l  adher e t o t he DoD 
Component  pol i c i es,  i ncl udi ng Joi nt  Ser vi ce Publ i cat i on on St or age and 
Handl i ng of  Hazar dous Mat er i al s.   Def ense Logi st i cs Agency I nst r uct i on 
( DLAI )  4145. 11,  Ar my Techni cal  Manual  ( TM)  38- 410,  Naval  Suppl y 
Publ i cat i on ( NAVSUP PUB)  573,  Ai r  For ce Joi nt  Manual  ( AFJMAN)  23- 209,  and 
Mar i ne Cor ps Or der  ( MCO)  4450. 12A,  " St or age and Handl i ng of  Hazar dous 
Mat er i al s, "  Januar y 13,  1999 pr ovi de addi t i onal  gui dance on t he st or age 
and handl i ng of  hazar dous mat er i al s.   The I nt er nat i onal  Mar i t i me Danger ous 
Goods ( I MDG)  Code and appr opr i at e DoD and Component  i nst r uct i ons pr ovi de 
r equi r ement s f or  i nt er nat i onal  mar i t i me t r anspor t  of  hazar dous mat er i al s 
or i gi nat i ng f r om DoD i nst al l at i ons.   I nt er nat i onal  ai r  shi pment s of  
hazar dous mat er i al s or i gi nat i ng f r om DoD i nst al l at i ons ar e subj ect  t o 
I nt er nat i onal  Ci v i l  Avi at i on Or gani zat i on Techni cal  I nst r uct i ons or  DoD 
Component  gui dance,  i ncl udi ng Ai r  For ce Manual  24- 204,  ( I nt er ser vi ce)  TM 
38- 250,  NAVSUP PUB 505,  MCO P4030. 19J,  and DLAI  4145. 3,  DCMAD1,  Ch3. 4 
( HM24) ,  " Pr epar i ng Hazar dous Mat er i al s f or  Mi l i t ar y Ai r  Shi pment s, "  3 
December  2012.   Cer t i f y t hat  hazar dous mat er i al s r emoved f r om t he si t e ar e 
hazar dous mat er i al s and do not  meet  t he def i ni t i on of  hazar dous wast e,  i n 
accor dance wi t h t he JEGS and i nst al l at i on r equi r ement s.

3. 9. 1   Hazar dous Mat er i al  Appr oval

Cont r act or s seeki ng appr oval  t o br i ng HAZMAT ont o t he i nst al l at i on must  
submi t  an [ AF For m 3952] [ AF For m 3000] .   A Saf et y Dat a Sheet  ( SDS)  or  
Saf et y Dat a Sheet  ( SDS) ,  i n Engl i sh and Japanese,  must  accompany t he [ AF 
For m 3952] [ AF For m 3000] .   For  speci f i c  det ai l s on i nf or mat i on r equi r ed 
f or  submi t t i ng an [ AF For m 3952] [ AF For m 3000] ,  cont act  t he Hazar dous 
Mat er i al  Pr ogr am Manager  at  DSN [ 634- 2600] [ I NSERT PHONE NUMBER] .   The 
Cont r act or  must  coor di nat e and r out e t he [ AF For m 3952] [ AF For m 3000]  
t hr ough [ 18t h Wi ng] [ ]  Saf et y,  Fi r e Depar t ment ,  Bi oenvi r onment al ,  and 
[ 718] [ 374] [ 35]  CES/ CEI E.   Al l  excess mat er i al s and empt y cont ai ner s ar e 
t he r esponsi bi l i t y  of  t he Cont r act or  and shal l  be r emoved at  t he end of  
t he Cont r act .   I f  HAZMAT r equi r ement s change dur i ng t he pr oj ect ,  submi t  a 
new or  r evi sed [ USAF For m 3952] [ AF For m 3000]  and obt ai n appr oval  bef or e 
br i ngi ng t he HAZMAT ont o t he i nst al l at i on.   For  Ar my pr oj ect s,  t he AF For m 
3952 shal l  be coor di nat ed t hr ough t he Di r ect or at e of  Logi st i cs ( DOL)  
HAZMAT and appr oved by Fi r e Depar t ment ,  Saf et y,  and Envi r onment al .   When 
occupant s of  t he f aci l i t y  r equest  t hat  t he cont r act or  l eave t he excess 
HAZMAT,  t he Cont r act or  shal l  coor di nat e wi t h and obt ai n appr oval  f r om 374 
CES/ CEI E.
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3. 9. 2   Hazar dous Mat er i al  St or age,  Handl i ng and Mar ki ng

HAZMAT must  be st or ed,  handl ed,  used,  and di sposed of  i n accor dance wi t h
29 CFR 1910,  JEGS,  and l ocal  r egul at i ons.   The Cont r act or  shal l  obser ve 
HAZMAT st or age pr act i ces i n accor dance wi t h r egul at i ons,  pol i c i es,  pl ans,  
and pr ocedur es empl oyed by t he I nst al l at i on.   Al l  cont ai ner s wi t h HAZMAT 
shal l  be cor r ect l y mar ked/ l abel ed wi t h DD For m 2522 or  an equi val ent  
l abel .   The l abel  shal l  i ncl ude t he cont ai ner ' s cont ent s,  shal l  be 
l egi bl e,  and shal l  be pr ot ect ed f r om damage ( e. g. ,  by cover i ng l abel  wi t h 
pl ast i c or  t ape) .   Label i ng r equi r ement s appl y t o al l  HAZMAT cont ai ner s,  
i ncl udi ng compr essed gas cyl i nder s,  f uel  cont ai ner s,  aci d cont ai ner s,  and 
ODS cont ai ner s.   Consul t  wi t h HAZMAT at  [ DSN 652- 4739]  t o det er mi ne i f  an 
i t em i s a HAZMAT or  not .

St or age of  oi l s ,  gr eases,  chemi cal s,  f uel s or  ot her  l i qui ds wi l l  r equi r e 
spi l l  pr event i on and secur i t y.   Cont r act or  i s not  al l owed t o st or e HAZMAT 
on base f or  over  24 hour s wi t hout  aut hor i zat i on.   I f  on- base HAZMAT 
st or age ar eas ar e needed,  Cont r act or  shal l  submi t  t he l i s t  of  al l  i t ems 
t hat  ar e t o be st or ed on- base and est i mat ed quant i t i es t o 374 CES/ CEI E,  
374 CES/ CEF and 374 AW/ SE f or  appr oval .   Hazar dous mat er i al s st or age ar eas 
may be i nspect ed by 374 CES/ CEI E,  374 CES/ CEF and 374 AW/ SE.   SDSs must  be 
avai l abl e at  st or age and on si t e at  al l  t i mes.

3. 10   PREVI OUSLY USED EQUI PMENT

Cl ean pr evi ousl y used const r uct i on equi pment  pr i or  t o br i ngi ng i t  ont o t he 
pr oj ect  s i t e.   Equi pment  must  be f r ee f r om soi l  r esi dual s,  egg deposi t s 
f r om pl ant  pest s,  noxi ous weeds,  and pl ant  seeds.

[ 3. 11   CONTROL AND MANAGEMENT OF ASBESTOS- CONTAI NI NG MATERI AL ( ACM)

Manage and di spose of  asbest os-  cont ai ni ng wast e i n accor dance wi t h t he 
JEGS and appl i cabl e Feder al ,  GOJ nat i onal  or  pr ef ect ur al  l aws and 
r egul at i ons.   [ Cont act  JED Envi r onment al  f or  t he most  cur r ent  ver si on 
of ] [ Ref er  t o]  Sect i on 02 82 00 ASBESTOS REMEDI ATI ON.   Mani f est  
asbest os- cont ai ni ng wast e and pr ovi de t he mani f est  t o t he Cont r act i ng 
Of f i cer .   Not i f i cat i ons t o t he Cont r act i ng Of f i cer  and I nst al l at i on Ai r  
Pr ogr am Manager  ar e r equi r ed bef or e st ar t i ng any asbest os wor k.

Removal  of  mast i cs,  necessar y t o achi eve t he cont r act ' s obj ect i ves,  shal l  
be per f or med i n a manner  as i f  t he mat er i al  cont ai ns asbest os.

When appl i cabl e,  a mi ni mum of  14 cal endar  days pr i or  t o t he demol i t i on or  
r enovat i on of  a f aci l i t y  t hat  i nvol ves r emovi ng or  di st ur bi ng f r i abl e ACM,  
t he Cont r act or  shal l  pr epar e a wr i t t en assessment  of  f r i abl e asbest os 
di st ur bance and submi t  t o t he COR,  who wi l l ,  i n t ur n submi t  t o t he 
I nst al l at i on Commander  i n accor dance wi t h t he JEGS.

For  any pr evi ousl y unt est ed mat er i al  suspect ed t o cont ai n asbest os and 
l ocat ed i n ar eas i mpact ed by t he wor k,  not i f y t he Cont r act i ng Of f i cer ,  who 
wi l l  or der  up t o [ _____]  bul k sampl es t o be obt ai ned and anal yzed at  t he 
Cont r act or ' s expense.   Sampl es shal l  be col l ect ed i n suf f i c i ent  amount s 
such t hat  a f ol l ow- on t est  ut i l i z i ng TEM or  1000 poi nt  count  anal ysi s can 
be per f or med,  shoul d i t  be necessar y.   The Cont r act or  shal l   del i ver  t he 
sampl e( s)  t o a l abor at or y accr edi t ed under  t he Nat i onal  I nst i t ut e of  
St andar ds and Technol ogy ( NI ST)  " Nat i onal  Vol unt ar y Labor at or y 
Accr edi t at i on Pr ogr am ( NVLAP) "  and anal yzed by PLM.   The l abor at or y shal l  
have a wor ki ng def i ni t i on of  " Tr ace"  amount s of  asbest os,  and t he 
l abor at or y shal l  r epor t  any det ect abl e amount  of  asbest os i n a bul k sampl e 
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t hat  i s l ess t han t he PLM Li mi t  of  Quant i f i cat i on of  1 per cent  as a 
" Tr ace"  concent r at i on.   I f  PLM does not  det ect  t he pr esence of  asbest os 
( e. g.  " non- det ect " ) ,  t he mat er i al  shal l  be consi der ed l ess t han 0. 1 
per cent  asbest os.   I f  PLM anal ysi s det ect s asbest os i n any di scer ni bl e 
amount  ( t o i ncl ude “ t r ace”  or  " l ess t han 1 per cent " ) ,  t he mat er i al  shal l  
be consi der ed gr eat er  t han 0. 1 per cent  asbest os unl ess pr oven t o be 
non- ACM by t he use of  quant i f i cat i on met hods capabl e of  achi evi ng an 
anal yt i cal  sensi t i v i t y of  l ess t han 0. 1 per cent ,  such as Tr ansmi ssi on 
El ect r on Mi cr oscopy ( TEM)  or  1000 poi nt  count i ng.   

The Cont r act i ng Of f i cer  ( CO)  wi l l  or der ,  t est i ng by TEM or  1000 poi nt  
count i ng,  f or  up t o [  ]  sampl es,  t o be obt ai ned at  t he Cont r act or ' s 
expense and del i ver ed t o a l abor at or y accr edi t ed under  t he Nat i onal  
I nst i t ut e of  St andar ds and Technol ogy ( NI ST)  " Nat i onal  Vol unt ar y 
Labor at or y Accr edi t at i on Pr ogr am ( NVLAP) " ,  f or  t hose sampl es wi t h r esul t s 
of  < 1% ACM as anal yzed by PLM.  

Any addi t i onal  component s i dent i f i ed as ACM t hat  have been appr oved by t he 
Cont r act i ng Of f i cer  f or  r emoval  shal l  be r emoved and wi l l  be pai d f or  by 
an equi t abl e adj ust ment  t o t he Cont r act  pr i ce under  t he CONTRACT CLAUSE 
t i t l ed " changes" .   Sampl i ng shal l  be conduct ed by per sonnel  who have 
successf ul l y compl et ed t he EPA Model  Accr edi t at i on Pl an ( MAP)  " Bui l di ng 
I nspect or "  t r ai ni ng cour se and i s AHERA cer t i f i ed as a " Bui l di ng 
I nspect or " . ]

3. 11. 1   Sampl e Resul t  Repor t i ng

The cont r act or  shal l  submi t  t o t he Cont r act i ng Of f i cer  a " Suspect ed ACM 
Di scover y Repor t "  wi t hi n 5 days of  r ecei v i ng t he f i nal  l abor at or y 
anal ysi s.  The r epor t  shal l  cont ai n,  at  a mi ni mum,  a t ext  descr i pt i on of  
t he l ocat i on,  bui l di ng and r oom number  of  t he di scover y,  and t he condi t i on 
of  t he mat er i al ;  a copy of  t he sampl er ' s " Bui l di ng I nspect or "  cer t i f i cat e;  
copi es of  t he l abor at or y ' s accr edi t at i ons;  a col or  phot ogr aph of  t he 
sampl ed l ocat i on;  t he chai n of  cust ody document ;  a cer t i f i ed copy of  
l abor at or y anal ysi s sheet  di scer ni ng t he non- det ect / det ect  t hr eshol d at  
0. 1 per cent .

3. 11. 2   Cont r act  Changes

ACM- r el at ed wor k beyond t he scope of  t hi s speci f i cat i on,  such as t he 
r emoval  of  ACM i dent i f i ed by t he cont r act or  af t er  begi nni ng si t e wor k,  
must  be appr oved by t he Cont r act i ng Of f i cer ,  i n advance,  and wi l l  be pai d 
f or  by an equi t abl e adj ust ment  t o t he Cont r act  pr i ce under  t he CONTRACT 
CLAUSE t i t l ed " changes" .

3. 11. 3   New Mat er i al s

Al l  mat er i al s pr ovi ded by t he Cont r act or  shal l  cont ai n l ess t han 0. 1% 
asbest os per  wei ght  i n accor dance wi t h t he JEGS.  The COR may r equest  t he 
cont r act or  t o pr ovi de document at i on f r om t he manuf act ur er  f or  any mat er i al  
suspect ed of  cont ai ni ng asbest os t o conf i r m asbest os cont ent .

3. 11. 4   Fl oor i ng/ Base Cove Mast i c

Removal  of  mast i cs,  necessar y t o achi eve t he cont r act ' s obj ect i ves,  shal l  
be per f or med i n a manner  as i f  t he mat er i al  cont ai ns asbest os.   
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3. 11. 5   Addi t i onal  Requi r ement s

Al l  such wor k " changes"  must  be per f or med i n accor dance wi t h Sect i on 
ASBESTOS REMEDI ATI ON [ 02 82 00 ASBESTOS REMEDI ATI ON] [ and i s subj ect  t o t he 
submi t t al  r equi r ement s l i s t ed t her ei n]  [ speci f i cat i ons not  i ncl uded i n 
t hi s cont r act  t hat  wi l l  be added as a par t  of  t he cont r act  " changes" ] . ] ]

[ 3. 12   CONTROL AND MANAGEMENT OF LEAD- BASED PAI NT ( LBP)

[ Manage and di spose of  l ead- cont ami nat ed wast e i n accor dance wi t h t he JEGS 
and al l  appl i cabl e Feder al ,  GOJ nat i onal  or  pr ef ect ur al  l aws and 
r egul at i ons and i nst al l at i on r equi r ement s.  [ Cont act  JED Envi r onment al  f or  
t he most  cur r ent  ver si on of ] [ Ref er  t o]  Sect i on [ 02 83 00 LEAD 
REMEDI ATI ON] .   The Cont r act or  i s t o assume t hat  al l  exi st i ng pai nt  
encount er ed i n t hi s Cont r act  cont ai n det ect abl e l evel s of  l ead,  and t he 
OSHA r egul at i ons r ef er enced i n t hese speci f i cat i on appl i es.   Any at t ached 
l ead mat er i al  sur vey i nf or mat i on i s pr ovi ded f or  di sposal  pur poses onl y.    
Mani f est  any l ead- cont ami nat ed wast e and pr ovi de t he mani f est  t o t he 
Cont r act i ng Of f i cer . ]

[ For  LBP and ot her  l ead abat ement  pr oj ect s,  r ef er  t o t he JEGS and Sect i on  
[ 02 83 00 LEAD REMEDI ATI ON] .

3. 12. 1   New Mat er i al s

The JEGS def i nes LBP as any pai nt  or  coat i ng cont ai ni ng gr eat er  t han 0. 5 
per cent  l ead,  by wei ght ,  and mandat es t he i mpl ement at i on of  a pr ogr am t o 
r educe LBP hazar ds.  U. S.  l aw r equi r es al l  new pai nt  t o cont ai n l ess t han 
0. 009 per cent  l ead,  by wei ght .  Some Japanese and ot her  f or ei gn pai nt s 
cont ai ni ng gr eat er  t han 0. 5 per cent  l ead ar e l egal l y manuf act ur ed and 
sol d,  but  ar e c l assi f i ed as LBP under  U. S.  l aw,  and not  sui t abl e f or  use 
on USFJ pr oj ect s.

The Cont r act i ng Of f i cer  may r equest  t he Cont r act or  t o pr ovi de 
manuf act ur er ' s document at i on f or  any mat er i al  suspect ed of  cont ai ni ng hi gh 
l evel s of  l ead or  ot her  hazar dous mat er i al s.

3. 12. 2   Suspect ed LBP and Speci al l y Cont r ol l ed I ndust r i al  Wast es

The Cont r act or  shal l  assume exi st i ng pai nt  or  ot her  mat er i al s encount er ed 
on t hi s Cont r act  may cont ai n det ect abl e l evel s of  l ead or  ot her  hazar dous 
subst ances.  I f  such mat er i al s ar e di st ur bed dur i ng t he wor k,  t he 
cont r act or  i s r esponsi bl e t o compl y wi t h t he appl i cabl e sect i ons of  t he 
JEGS,  OSHA,  Japanese Labor  Saf et y and Heal t h Law and pr ef ect ur al  wast e 
di sposal  r egul at i on.  Ref er  t o t he JEGS t o det er mi ne i f  C&D wast e exceeds 
t he r egul at or y l evel s f or  di sposal  as gener al  i ndust r i al  wast e.

Cont r act or s ar e r equi r ed t o i dent i f y,  sor t ,  t est ,  and di spose of  al l  C&D 
wast e i n accor dance wi t h Japan Nat i onal  and l ocal  l aws and r egul at i ons 
r egar dl ess of  t hei r  i dent i f i cat i on,  or  l ack of ,  as hazar dous mat er i al s by 
t he gover nment  i n t hi s cont r act .

] [ 3. 13   CONTROL AND MANAGEMENT OF POLYCHLORI NATED BI PHENYLS ( PCBS)

Manage and di spose of  PCB- cont ami nat ed wast e i n accor dance wi t h t he JEGS,  
i nst al l at i on r equi r ement s,  and Sect i on 02 84 33 REMOVAL AND DI SPOSAL OF 
POLYCHLORI NATED BI PHENYLS ( PCB) .  Pur chase of  el ect r i cal  equi pment  and 
t r ansf or mer s cont ai ni ng PCBs i s pr ohi bi t ed.
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The JEGS pr ohi bi t s t he acqui s i t i on of  any new i t ems cont ai ni ng any 
det ect abl e PCBs.   I t ems t hat  hi st or i cal l y cont ai ned PCB i ncl udes,  but  ar e 
not  l i mi t ed t o:  any di el ect r i c oi l - f i l l ed i t ems such as t r ansf or mer s,  
swi t chgear ,  capaci t or s,  r ect i f i er s,  hi gh- vol t age paper  i nsul at ed l ead 
cabl e ( PI LC) ,  magnet i c l i ght i ng bal l ast s ( i ncl udi ng some l abel ed No- PCB) ,  
hi gh- vol t age pot heads,  Hi gh I nt ensi t y Di schar ge ( HI D)  l i ght i ng bal l ast s,  
hydr aul i c oi l - f i l l ed machi ner y,  et c.

Some i t ems manuf act ur ed f or  t he U. S.  mar ket  t hat  ar e l abel ed " No- PCB"  may 
l egal l y cont ai n as hi gh as 49ppm PCBs.   However ,  t hese i t ems ar e r egul at ed 
under  t he JEGS and not  sui t abl e f or  use on USFJ pr oj ect s.

Al l  pr ocur ement  of  t r ansf or mer s or  any ot her  equi pment  cont ai ni ng 
di el ect r i c or  hydr aul i c f l ui d shal l  be accompani ed by t he manuf act ur er ' s 
cer t i f i cat i on t hat  al l  mat er i al s/ equi pment  ( e. g. ,  bal l ast s,  capaci t or s,  
t r ansf or mer s,  Paper  I nsul at ed Lead Cover ed ( PI LC)  Cabl e,  et c. )  cont ai n 
non- PCB di el ect r i c f l ui d.   Al l  Non- PCB cer t i f i cat es shal l  be submi t t ed t o 
t he 374 CES/ CEI E and CEOFE wi t h t he l i s t  of  t he new mat er i al / equi pment  
i nf or mat i on pr i or  t o t r ansf or mer  or  equi pment  i nst al l at i on ( At ch D) .   
Newl y pr ocur ed t r ansf or mer s and equi pment  shal l  have per manent  pl at e 
af f i xed st at i ng t hey ar e PCB- f r ee i n Japanese and i n Engl i sh.   The pl at e 
shoul d be a 200mm l ong and 50mm wi de acr yl i c pl at e wi t h heat  t r eat ed 
pai nt .   Base col or  shoul d be gr een and l et t er  col or  shoul d be whi t e.   The 
pl at e must  st at e " PCB Fr ee by Japanese st andar d;  dat e of  i nst al l at i on,  
manuf act ur er ,  and ser i al  number "  i n bot h Japanese and Engl i sh.   The sampl e 
of  PCB Fr ee Pl at e i s at t ached ( At t achment  B) .   The pl at e shoul d be af f i xed 
t o t he out si de of  t r ansf or mer  or  cubi c l e encl osur e i n an easi l y 
i dent i f i abl e l ocat i on.

Fol l ow t he JEGS r egar di ng t he st r i ct  handl i ng,  st or age,  mar ki ng,  
t r anspor t at i on,  di sposal ,  and r ecor dkeepi ng f or  al l  equi pment  cont ai ni ng 
l ess t han 0. 5 ppm PCB.

Al l  t r ansf or mer s or  any ot her  equi pment  cont ai ni ng di el ect r i c/ hydr aul i c 
f l ui d shal l  be consi der ed and t r eat ed as PCB cont ai ni ng unl ess i nf or mat i on 
t o t he cont r ar y exi st s.   Al l  suspect ed PCB mat er i al s r emoved f or  di sposal  
must  be sampl ed f or  anal ysi s.   The Cont r act or  shal l  i dent i f y i f  t he 
mat er i al  cont ai ns PCB by usi ng Japanese appr oved met hod r equi r ed by t he 
Mi ni st r y of  t he Envi r onment .   Af t er  t he mat er i al  i s  conf i r med as PCB,  t he 
Cont r act or  shal l  pr ovi de t he sampl e r esul t  t o 374 CES/ CEI E.   I n addi t i on,  
al l  sampl e r esul t s,  r egar dl ess of  PCB cont ami nat i on,  must  be pr ovi ded t o 
374 CES/ CEI E.   Mat er i al  and equi pment  whi ch cannot  be sampl ed such as 
t hose her met i cal l y seal ed shal l  be t r eat ed as PCB cont ai ni ng.   I f  t he 
mat er i al  i s  conf i r med as Non- PCB,  t he Cont r act or  i s abl e t o di spose of  i t  
as a r egul ar  i ndust r i al  wast e or  r ecycl e i t  by f ol l owi ng appl i cabl e l ocal  
Japanese r egul at i ons.   Gover nment  wi l l  pr ovi de PCB sampl i ng r esul t s t o t he 
Cont r act or ,  i f  avai l abl e.   I f  t he mat er i al  i s  conf i r med as PCB,  t he 
Cont r act or  shal l  t ur n i n t he mat er i al  t o 374 CES/ CEI E f or  pr oper  
di sposal .   Al l  PCB cont ai ni ng mat er i al s must  be cont ai ner i zed i n 
appr opr i at e UN cer t i f i ed dr um or  pl aced i n a met al  secondar y cont ai nment  
whi ch hol ds 125 per cent  of  t ot al  oi l  vol ume.   PCB i t em( s)  and secondar y 
cont ai nment  must  be pl aced on a pal l et  and secur ed wi t h met al  st r ap 
bands.   Pr i or  t o t ur n i n,  t he Cont r act or  shal l  pr ovi de a l i s t  of  PCB i t ems 
t o 374 CES/ CEI E ( 01 57 19- X) .   The l i s t  must  cont ai n count r y of  or i gi n,  
name of  manuf act ur er ,  year  of  manuf act ur e,  ser i al  number ,  KVA,  PCB 
concent r at i on,  oi l  vol ume,  wei ght  of  i t em,  wei ght  of  dr um/ secondar y 
cont ai nment ,  wei ght  of  pal l et  and t ot al  wei ght .   The l i s t  needs t o be 
r evi ewed by 374 CES/ CEI E pr i or  t o t ur n i n.   The Cont r act or  must  not  r emove 
any PCB i dent i f i cat i on l abel  af f i xed on t he mat er i al ,  and ensur e t he PCB 
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i t ems do not  spi l l  dur i ng handl i ng,  st or age and t r anspor t at i on.

3. 13. 1   Removal  Or  I nst al l at i on

Wor k on PCB equi pment  i s f or bi dden usi ng t hi s suppl ement  al one.   I f  t he 
pr oj ect  i nvol ves t he di st ur bance,  r el ocat i on,  i nst al l at i on,  or  r emoval  of  
pr oduct s t hat  have hi st or i cal l y cont ai ned PCBs,  f ol l ow t he i nst r uct i ons i n 
t he suppl ement  t o t he speci f i cat i on t hat  per t ai ns t o t hat  pr oduct ' s 
i nst al l at i on or  r emoval  ( Tr ansf or mer  Repl acement ,  Li ght i ng Repl acement ,  
et c. ) .   Shoul d t he pr oj ect  scope of  wor k r equi r e t he i nst al l at i on of  a new 
t r ansf or mer  or  t he r emoval  of  an exi st i ng t r ansf or mer ,  t he Cont r act or  
shal l  f i l l  and submi t  at t achment s D and E,  r espect i vel y.

] [ 3. 14   CONTROL AND MANAGEMENT OF LI GHTI NG BALLAST AND LAMPS CONTAI NI NG PCBS

Manage and di spose of  cont ami nat ed wast e i n accor dance wi t h t he JEGS and 
i nst al l at i on r equi r ement s.   [ [ Cont act  JED Envi r onment al  f or  t he most  
cur r ent  ver si on of ] [ Ref er  t o]  Sect i on 02 84 16 HANDLI NG OF LI GHTI NG 
BALLASTS AND LAMPS CONTAI NI NG PCBS AND MERCURY

Li ght i ng bal l ast s r emoved under  Sect i on 02 84 16 HANDLI NG OF LI GHTI NG 
BALLASTS AND LAMPS CONTAI NI NG PCBs AND MERCURY( i f  appl i cabl e)  shal l  be 
t ur ned i n at  [ Kadena Ai r  Base Bui l di ng 3625] [ ]  on [ any Fr i day ( except  f or  
f eder al  hol i days)  bet ween t he hour s of  0800 and 1200] [ ] .   The Cont r act or  
must  [ compl et e a Bal l ast  Tur n- i n I nvent or y f or m t hat  can be obt ai ned by 
cal l i ng t he Kadena Ai r  Base Envi r onment al  Sect i on at  DSN 634- 2600] [ ] .

The Cont r act or  shal l  i dent i f y i f  l i ght i ng f i x t ur e/ bal l ast ( s)  cont ai n 
PCBs.   Japanese l i ght i ng f i x t ur es/ bal l ast s may be i dent i f i ed wi t h t he 
manuf act ur er ' s websi t e.   Al l  U. S.  l i ght i ng f i x t ur es/ bal l ast s shal l  be 
t r eat ed as PCBs unl ess t her e i s a l abel  st at i ng as Non- PCB.   Al l  U. S.  made 
bal l ast s wi t h or  wi t hout  a l abel  st at i ng PCB Fr ee shal l  be t r eat ed as PCB 
cont ai ni ng mat er i al s i n Japan unl ess i nf or mat i on t o t he cont r ar y exi st s.   
U. S.  made bal l ast s wi t hout  l abel  may cont ai n gr eat er  t han 500ppm PCBs,  and 
t hose wi t h " PCB Fr ee"  l abel  may cont ai n l ess t han 50ppm PCBs.   I f  t he 
l i ght i ng f i x t ur e/ bal l ast  i s  conf i r med as Non- PCB i t em,  t he Cont r act or  i s 
abl e t o di spose of  i t  as a r egul ar  i ndust r i al  wast e or  r ecycl e i t  
f ol l owi ng l ocal  Japanese r egul at i ons.   I f  t he l i ght i ng f i x t ur e/ bal l ast  i s  
conf i r med as t o cont ai n PCBs,  t he Cont r act or  shal l  segr egat e bal l ast s by 
count r y and manuf act ur er ,  and shr i nk wr ap each i ndi v i dual l y f or  t ur n i n t o 
t he 374 CES/ CEI E.   Pr i or  t o t ur n i n,  t he Cont r act or  shal l  submi t  a l i s t  of  
PCB wast e i ncl udi ng count r y of  or i gi n,  name of  manuf act ur er ,  ser i al  
number ,  year  of  manuf act ur e,  wei ght  and quant i t y of  bal l ast s t o 374 
CES/ CEI E f or  pr oper  di sposal  ( at t achment  C) .

Smal l  quant i t i es can be br ought  i n " as- i s" .   However ,  quant i t i es over  100 
must  be st acked on pal l et s and sor t ed by manuf act ur er  t ype.   Assi st ance 
unl oadi ng pal l et s may be avai l abl e,  but  Cont r act or  i s r equi r ed t o cal l  t o 
make an appoi nt ment  t o ensur e t he ser vi ce i s avai l abl e.

Do not  at t empt  t o open seal ed bal l ast s or  per f or m an oi l  anal ysi s.   I f  
bal l ast s ar e l eaki ng when r emoved,  not i f y t he Cont r act i ng Of f i cer  and cal l  
t he [ Kadena Ai r  Base] [ Yokot a Ai r  Base] [ Mi sawa Ai r  Base]  Envi r onment al  
Sect i on i mmedi at el y f or  i nst r uct i ons on how t o pr oceed.

] 3. 15   PETROLEUM,  OI L,  LUBRI CANT ( POL)  STORAGE AND FUELI NG

POL pr oduct s i ncl ude f l ammabl e or  combust i bl e l i qui ds,  such as gasol i ne,  
di esel ,  l ubr i cat i ng oi l ,  used engi ne oi l ,  hydr aul i c oi l ,  mi ner al  oi l ,  and 
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cooki ng oi l .   St or e POL pr oduct s and f uel  equi pment  and mot or  vehi c l es i n 
a manner  t hat  af f or ds t he maxi mum pr ot ect i on agai nst  spi l l s  i nt o t he 
envi r onment .   Manage and st or e POL pr oduct s i n accor dance wi t h t he JEGS 
and i nst al l at i on r equi r ement s.   Use secondar y cont ai nment s,  di kes,  cur bs,  
and ot her  bar r i er s,  t o pr event  POL pr oduct s f r om spi l l i ng and ent er i ng t he 
gr ound,  st or m or  sewer  dr ai ns,  st or mwat er  di t ches or  canal s,  or  navi gabl e 
wat er s of  Japan.   Descr i be i n t he EPP ( see par agr aph ENVI RONMENTAL 
PROTECTI ON PLAN)  how POL t anks and cont ai ner s must  be st or ed,  managed,  and 
i nspect ed and what  pr ot ect i ons must  be pr ovi ded. [   St or age of  oi l ,  
i ncl udi ng f uel ,  on t he pr oj ect  s i t e i s not  al l owed.   Fuel  must  be br ought  
t o t he pr oj ect  s i t e each day t hat  wor k i s per f or med. ] [   St or age of  f uel  on 
t he pr oj ect  s i t e must  be i n accor dance wi t h t he JEGS and i nst al l at i on 
r equi r ement s,  and l ocal  l aws and r egul at i ons and par agr aph OI L STORAGE 
I NCLUDI NG FUEL TANKS. ]

3. 15. 1   Used Oi l  Management

" Used oi l , "  means any oi l  or  ot her  wast e pet r ol eum,  oi l ,  or  l ubr i cant  
( POL)  pr oduct  t hat  has been r ef i ned f r om cr ude oi l ,  or  i s  synt het i c oi l ,  
has been used and as a r esul t  of  such use,  i s cont ami nat ed by physi cal  or  
chemi cal  i mpur i t i es,  or  i s  of f  speci f i cat i on and cannot  be used as 
i nt ended.  Al t hough used oi l  may exhi bi t  t he char act er i st i cs of  r eact i v i t y,  
t oxi c i t y,  i gni t abi l i t y ,  or  cor r osi v i t y,  i t  i s  st i l l  consi der ed used oi l ,  
unl ess i t  has been mi xed wi t h hazar dous wast e.   Manage used oi l  gener at ed 
on si t e i n accor dance wi t h t he JEGS and i nst al l at i on r equi r ement s.   
Det er mi ne i f  any used oi l  gener at ed whi l e onsi t e exhi bi t s a char act er i st i c 
of  hazar dous wast e.   Used oi l  cont ai ni ng 1, 000 par t s per  mi l l i on of  
sol vent s i s consi der ed a hazar dous wast e and di sposed of  at  t he 
Cont r act or ' s expense.   Used oi l  mi xed wi t h a hazar dous wast e i s al so 
consi der ed a hazar dous wast e.   Di spose i n accor dance wi t h par agr aph 
HAZARDOUS WASTE DI SPOSAL.

3. 15. 2   Oi l  St or age I ncl udi ng Fuel  Tanks

Pr ovi de secondar y cont ai nment  and over f i l l  pr ot ect i on f or  oi l  st or age 
t anks.   A ber m used t o pr ovi de secondar y cont ai nment  must  be of  suf f i c i ent  
s i ze and st r engt h t o cont ai n t he cont ent s of  t he t anks pl us 12 cent i met er s 
f r eeboar d f or  pr eci pi t at i on.   Const r uct  t he ber m t o be i mper vi ous t o oi l  
f or  72 hour s t hat  no di schar ge wi l l  per meat e,  dr ai n,  i nf i l t r at e,  or  
ot her wi se escape bef or e c l eanup occur s.   Use dr i p pans dur i ng oi l  t r ansf er  
oper at i ons;  adequat e absor bent  mat er i al  must  be onsi t e t o c l ean up any 
spi l l s  and pr event  r el eases t o t he envi r onment .   Cover  t anks and dr i p pans 
dur i ng i ncl ement  weat her .   Pr ovi de pr ocedur es and equi pment  t o pr event  
over f i l l i ng of  t anks.   I f  t anks and cont ai ner s wi t h an aggr egat e 
abovegr ound capaci t y gr eat er  t han 5000 l i t er  wi l l  be used onsi t e ( onl y 
cont ai ner s wi t h a capaci t y of  208 l i t er  or  gr eat er  ar e count ed) ,  pr ovi de 
and i mpl ement  a SPCC pl an meet i ng t he r equi r ement s of  40 CFR 112.   Do not  
br i ng under gr ound st or age t anks t o t he i nst al l at i on f or  Cont r act or  use 
dur i ng a pr oj ect .   Submi t  t he SPCC pl an t o t he Cont r act i ng Of f i cer  f or  
appr oval .

Moni t or  and r emove any r ai nwat er  t hat  accumul at es i n open cont ai nment  
di kes or  ber ms.   I nspect  t he accumul at ed r ai nwat er  pr i or  t o dr ai ni ng f r om 
a cont ai nment  di ke t o t he envi r onment ,  t o det er mi ne t her e i s no oi l  sheen 
pr esent .

3. 15. 3   Tempor ar y Fuel  St or age Tanks

The use of  t empor ar y f uel  st or age t anks on base as par t  of  a pr oj ect  must  
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be appr oved by [ 718 CES/ CEI E] [ 374 CES/ CEI E] [ 35 CES/ CEI E] .   The Cont r act or  
shal l  submi t  a Tempor ar y Fuel  St or age Tank Appr oval  Request  t o [ 718 
CES/ CEI E] [ 374 CES/ CEI E] [ 35 CES/ CEI E] .   The appr oval  r equest  must  cont ai n 
j ust i f i cat i on f or  t he use of  a t empor ar y t ank and desi gn det ai l s,  
i ncl udi ng a l ayout  di agr am i ndi cat i ng t he pr oposed l ocat i on of  t he t ank 
wi t hi n t he pr oj ect  s i t e.

I f  appr oved,  t empor ar y f uel  st or age t anks shal l  be i nst al l ed i n accor dance 
wi t h al l  appl i cabl e r egul at i on ( JEGS,  AFI s,  UFCs,  et c. )  and t he [ 18WG AST 
st andar ds] [ I NSERT STANDARD] ,  whi ch ar e mai nt ai ned by [ 718] [ 374] [ 35]  
CES/ CEI E and ar e avai l abl e upon r equest .   I n addi t i on,  a s i t e- speci f i c  
Spi l l  Cont i ngency Pl an ( SSCP)  must  be devel oped.   Af t er  
const r uct i on/ i nst al l at i on of  a t empor ar y f uel  st or age t ank,  t he Cont r act or  
shal l  cont act  [ 718] [ 374] [ 35]  CES/ CEI E at  DSN [ 634- 2600] [ 225- 5440] [ I NSERT 
PHONE NUMBER]  and t he Fuel s Management  Fl i ght  [ ( 18 LRS/ LGRF)  at  DSN 
634- 7039 or  634- 7037] [ I NSERT ORG CODE AND PHONE NUMBER]  t o coor di nat e an 
i ni t i al  i nspect i on of  t he t ank bef or e i t  i s  put  i n ser vi ce.

3. 15. 4   Abovegr ound St or age Tank ( AST)  I nst al l at i on

I f  t he Cont r act or  i s i nst al l i ng a per manent  abovegr ound f uel  st or age t anks 
as par t  of  t he pr oj ect ,  i t  must  be appr oved by 35 CES/ CEI E,  St or age Tank 
Pr ogr am Manager .   Tank appr oval  r equest  must  cont ai n j ust i f i cat i on f or  t he 
i nst al l at i on t ank and desi gn det ai l s,  i ncl udi ng a l ayout  di agr am 
i ndi cat i ng t he pr oposal  l ocat i on of  t he t ank wi t hi n t he pr oj ect  s i t e.  t he 
t anks shal l  be i nst al l ed i n accor dance wi t h al l  appl i cabl e r egul at i ons (
JEGS,  AFI s,  UFCs,  et c. )  and t he [ 18WG AST] [ ]  st andar ds,  whi ch ar e 
mai nt ai ned by [ 718 CES/ CEI E] [ 374 CES/ CEI E] [ 35 CES/ CEI E]  and ar e avai l abl e 
upon r equest .   The Cont r act or  i s r esponsi bl e f or  conduct i ng al l  
oper at i onal  checks,  i ncl udi ng pr ovi di ng f uel  f or  t he t est s,  pr i or  t o 
t ur nover  t o t he I nst al l at i on.   The Cont r act or  shal l  ensur e t hat  desi gn 
dr awi ngs cont ai n adequat e det ai l  t o demonst r at e t hat  t he AST wi l l  be 
i nst al l ed i n accor dance wi t h al l  appl i cabl e r egul at i ons.

[ 718] [ 374] [ 35]  CES/ CEI E wi l l  assi gn a Tank I D Number  t o each AST t hat  wi l l  
be used on t ank si gnage and i n pr oj ect  document at i on.   Af t er  
const r uct i on/ i nst al l at i on of  an AST,  t he Cont r act or  shal l  cont act  
[ 718] [ 374] [ 35]  CES/ CEI E at  DSN [ 634- 2600] [ 225- 5440] [ I NSERT PHONE NUMBER]  
and t he [ Fuel s Management  Fl i ght  ( 18 LRS/ LGRF)  at  DSN 634- 7039 or  
634- 7037] [ I NSERT ORG CODE AND PHONE NUMBER]  t o coor di nat e an I ni t i al  
I nspect i on of  t he t ank bef or e i t ' s  put  i n- ser vi ce i n accor dance wi t h [
AFI  23- 204 KADENAABSUP] [ I NSERT I NSTALLATI ON REFERENCE] .

3. 15. 5   Under gr ound St or age Tank ( UST)  I nst al l at i on

As per  PACAF UST Pol i cy,  USTs shal l  not  be i nst al l ed.   Fuel  st or age t anks 
shal l  be i nst al l ed above gr ound,  unl ess over r i di ng r equi r ement s exi st  
agai nst  above gr ound i nst al l at i on such as saf et y,  f i r e pr ot ect i on 
measur es,  or  f or ce pr ot ect i on measur es.   I nst al l at i on of  a UST r equi r es 
t he appr oval  of  [ 718] [ 374] [ 35]  CES/ CEI E and appr oval  wi l l  onl y be gr ant ed 
i f  adequat e j ust i f i cat i on of  over r i di ng r equi r ement s agai nst  i nst al l at i on 
of  an AST i s pr ovi ded.

To r equest  appr oval  f or  i nst al l at i on of  a UST,  t he Cont r act or  shal l  submi t  
an Under gr ound Fuel  St or age Tank Appr oval  Request  t o [ 718] [ 374] [ 35]  
CES/ CEI E.   The appr oval  r equest  must  cont ai n a det ai l ed j ust i f i cat i on of  
t he over r i di ng r equi r ement s agai nst  i nst al l at i on of  an AST.   I f  a UST i s 
appr oved f or  i nst al l at i on as par t  of  a pr oj ect ,  t he Cont r act or  shal l  
ensur e t hat  desi gn dr awi ngs cont ai n adequat e det ai l  t o demonst r at e t hat  
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t he UST wi l l  be i nst al l ed i n accor dance wi t h al l  appl i cabl e r egul at i ons.   
Af t er  const r uct i on/ i nst al l at i on of  a UST,  t he Cont r act or  shal l  cont act  
[ 718 CES/ CEI E at  DSN 634- 2600 and t he Fuel s Management  Fl i ght  ( 18 
LRS/ LGRF)  at  DSN 634- 7039 or  634- 7037] [ ]  t o coor di nat e an i ni t i al  
i nspect i on of  t he t ank i n accor dance wi t h AFI  23- 204 KADENAABSUP bef or e 
i t ' s  put  i n- ser vi ce.

3. 15. 6   AST Removal

When a f aci l i t y  wi t h a f uel  st or age t ank( s)  i s demol i shed,  demol i t i on of  
t he t ank( s)  and associ at ed i nf r ast r uct ur e,  i ncl udi ng above gr ound pi pi ng,  
under gr ound pi pi ng t o t he bui l di ng ser vi ced by t he t ank,  i ndoor  pi pi ng t o 
t he equi pment  ser vi ced by t he t ank,  secondar y cont ai nment  cur bi ng,  t ank 
saddl es,  t ank pads,  Oi l  Wat er  Separ at or s ( OWS) ,  gr oundi ng st at i ons,  
s i gnage,  f enci ng ar ound t he AST,  and si dewal ks l eadi ng t o t he AST shal l  be 
i ncl uded i n t he scope of  t he pr oj ect .   The Cont r act or  shal l  compl y wi t h 
appl i cabl e r egul at i ons,  i ncl udi ng,  but  not  l i mi t ed t o AFMAN 32- 1067,  
UFC 3- 460- 01,  and 33 01 50. 55 CLEANI NG OF PETROLEUM STORAGE TANKS.

3. 15. 7   UST Removal

The f ol l owi ng st andar ds shal l  be appl i ed when r emovi ng a UST,  as r equi r ed 
by t he UST Removal  Pr ocedur es appendi x of  t he PACAF UST Pol i cy.   
Addi t i onal  UST st andar ds shal l  al so be appl i ed,  i ncl udi ng but  not  l i mi t ed 
t o t he JEGS ,  AFMAN 32- 1067,  UFC 3- 460- 01,  Sect i on 02 65 00 UNDERGROUND 
STORAGE TANK REMOVAL, ,  and 33 01 50. 55 CLEANI NG OF PETROLEUM STORAGE TANKS. :

a.   Tank Removal .   Not i f y t he Envi r onment al  Repr esent at i ve at  l east  24 
hour s bef or e r emovi ng a t ank.   Deact i vat e any el ect r i cal  power  
connect ed t o t he t ank or  associ at ed i nf r ast r uct ur e.   Cl ean t he t ank 
( t r i pl e r i nse)  and r ender  t ank i ner t  ( vapor  must  not  exceed 10 per cent  
Lower  Expl osi ve Li mi t  f or  t he subst ance( s)  t hat  wer e i n t he t ank) .

b.   Excavat i on.   Pl ace bar r i cades ar ound al l  excavat i ons,  excavat ed soi l s,  
r emoved t anks,  and equi pment  unt i l  compl et i on.   The Cont r act or  must  
have an appr oved AF I MT 103 pr i or  t o any excavat i on.

c.   Tank Cut t i ng.   Cut  a 0. 6 m by 0. 6 m openi ng on each si de of  t he t ank 
t o pr event  r euse,  pai nt  t he Tank I D Number  ( obt ai ned f r om 
[ 718] [ 374] [ 35]  CES/ CEI E)  and dat e of  r emoval  on t he t ank,  and t ake 
phot os f or  document at i on pur poses.

d.   Soi l  Removal .   I f  exposed f r ee pr oduct  and/ or  obvi ousl y cont ami nat ed 
soi l  i s  encount er ed dur i ng UST r emoval ,  cont act  [ 718] [ 374] [ 35]  
CES/ CEI E i mmedi at el y.   When a l eaki ng UST i s r emoved,  exposed f r ee 
pr oduct  and/ or  obvi ousl y cont ami nat ed soi l  i n t he i mmedi at e v i c i ni t y 
of  t he t ank wi l l  be r emoved and appr opr i at el y di sposed of  i n 
accor dance wi t h t he JEGS.   I f  soi l  cont ami nat i on i s caused by t he 
Cont r act or ' s mi smanagement ,  t he Cont r act or  i s r esponsi bl e f or  c l eanup 
and di sposal  i n accor dance wi t h spi l l  r esponse pr ocedur es out l i ned i n 
t hi s speci f i cat i on and l ocal  appl i cabl e r egul at i ons.

I f  addi t i onal  cont ami nat ed soi l  i s  pr esent  beyond t he i mmedi at e v i c i ni t y 
of  t he t ank,  [ 718] [ 374] [ 35]  CES/ CEI E wi l l  pr ovi de addi t i onal  gui dance on 
necessar y act i ons.   Segr egat e c l ean soi l  f r om t he cont ami nat ed soi l .   Onl y 
c l ean soi l  shal l  be used as backf i l l .   I f  t he soi l  i s  cont ami nat ed wi t h 
Pet r ol eum,  Oi l ,  and Lubr i cant s ( POL) ,  i t  shal l  be di sposed of  i n 
accor dance wi t h l ocal  r egul at i ons.   I f  i t  i s  cont ami nat ed wi t h hazar dous 
subst ances,  t he Cont r act or  shal l  di spose of  i t  i n accor dance wi t h 
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Par agr aph CHAPTER 5:  HAZARDOUS WASTE and t he JEGS.   I f  addi t i onal  
i nf or mat i on i s needed,  consul t  t he Envi r onment al  Repr esent at i ve.

3. 16   I NADVERTENT DI SCOVERY OF PETROLEUM- CONTAMI NATED SOI L OR HAZARDOUS 
WASTES

I f  pet r ol eum- cont ami nat ed soi l ,  or  suspect ed hazar dous wast e i s f ound 
dur i ng const r uct i on t hat  was not  i dent i f i ed i n t he Cont r act  document s,  
i mmedi at el y not i f y t he Cont r act i ng Of f i cer .   Do not  di st ur b t hi s mat er i al  
unt i l  aut hor i zed by t he Cont r act i ng Of f i cer .

3. 17   PEST MANAGEMENT

I n or der  t o mi ni mi ze i mpact s t o exi st i ng f auna and f l or a,  coor di nat e wi t h 
t he [ I nst al l at i on Pest  Management  Consul t ant  ( I PMC)  and t he Nat ur al  
Resour ces Manager ] ,  t hr ough t he Cont r act i ng Of f i cer ,  at  t he ear l i est  
possi bl e t i me pr i or  t o pest i c i de appl i cat i on.   Di scuss i nt egr at ed pest  
management  st r at egi es wi t h t he I PC and r ecei ve concur r ence f r om t he I PM 
t hr ough t he Cont r act i ng Of f i cer  pr i or  t o t he appl i cat i on of  any pest i c i de 
associ at ed wi t h t hese speci f i cat i ons.   Pr ovi de I nst al l at i on Pr oj ect  Of f i ce 
Pest  Management  per sonnel  t he oppor t uni t y t o be pr esent  at  meet i ngs 
concer ni ng t r eat ment  measur es f or  pest  or  di sease cont r ol  and dur i ng 
appl i cat i on of  t he pest i c i de.   The use and management  of  pest i c i des ar e 
r egul at ed under  t he JEGS and al l  appl i cabl e Feder al ,  GOJ nat i onal  or  
pr ef ect ur al  l aws and r egul at i ons and i nst al l at i on r equi r ement s.

3. 17. 1   Appl i cat i on

Appl y pest i c i des usi ng a DoD- cer t i f i ed or  equi val ent  Japanese- cer t i f i ed 
pest i c i de appl i cat or  i n accor dance wi t h gui dance gi ven on t he pest i c i de 
l abel .   Label s wi l l  bear  t he appr opr i at e use i nst r uct i ons and 
pr ecaut i onar y message based on t he t oxi c i t y cat egor y of  t he pest i c i de.   
The cer t i f i ed appl i cat or  must  wear  c l ot hi ng and per sonal  pr ot ect i ve 
equi pment  as speci f i ed on t he pest i c i de l abel .   I f  l ocal  nat i onal s wi l l  be 
usi ng t he pest i c i des,  t he pr ecaut i onar y messages and use i nst r uct i ons 
shal l  be i n Engl i sh and Japanese.   The Cont r act i ng Of f i cer  shal l  desi gnat e 
l ocat i ons f or  wat er  used i n f or mul at i ng.   Do not  al l ow t he equi pment  t o 
over f l ow.   I nspect  equi pment  f or  l eaks,  c l oggi ng,  wear ,  or  damage and 
r epai r  pr i or  t o appl i cat i on of  pest i c i de.

3. 17. 2   Pest i c i de Tr eat ment  Pl an

I ncl ude and updat e a pest i c i de t r eat ment  pl an,  as i nf or mat i on becomes 
avai l abl e.   I ncl ude i n t he pl an t he sequence of  t r eat ment ,  dat es,  t i mes,  
l ocat i ons,  pest i c i de t r ade name,  EPA r egi st r at i on number s i f  appl i cabl e,  
aut hor i zed uses,  chemi cal  composi t i on,  f or mul at i on,  or i gi nal  and appl i ed 
concent r at i on,  appl i cat i on r at es of  act i ve i ngr edi ent  ( t hat  i s ,  pounds of  
act i ve i ngr edi ent  appl i ed) ,  equi pment  used f or  appl i cat i on,  and 
cal i br at i on of  equi pment .   Compl y wi t h t he JEGS or  any appl i cabl e Feder al  
GOJ nat i onal  or  pr ef ect ur al  and i nst al l at i on r equi r ement s.

3. 18   PESTI CI DES I N SOI L

Eval uat e excess soi l s and concr et e f oundat i on debr i s gener at ed dur i ng t he 
demol i t i on of  housi ng uni t s or  ot her  wooden st r uct ur es f or  t he pr esence of  
pest i c i des pr i or  t o r euse or  f i nal  di sposal .
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3. 19   SOUND I NTRUSI ON

Make t he maxi mum use of  l ow- noi se emi ssi on pr oduct s,  as cer t i f i ed by t he 
EPA or  Japanese equi val ent .   Bl ast i ng or  use of  expl osi ves ar e not  
per mi t t ed wi t hout  wr i t t en per mi ssi on f r om t he Cont r act i ng Of f i cer ,  and 
t hen onl y dur i ng t he desi gnat ed t i mes.   Conf i ne pi l e- dr i v i ng oper at i ons t o 
t he per i od bet ween 0800 and 1600,  Monday t hr ough Fr i day,  excl usi ve of  
hol i days,  unl ess ot her wi se speci f i ed.

Keep const r uct i on act i v i t i es under  sur vei l l ance and cont r ol  t o mi ni mi ze 
envi r onment  damage by noi se.   Compl y wi t h t he pr ovi s i ons of  t he 29 CFR 1910,  
and appl i cabl e GOJ,  U. S.  Feder al ,  and l ocal  r ul es and r egul at i ons.

3. 20   POST CONSTRUCTI ON CLEANUP

Cl ean up ar eas used f or  const r uct i on i n accor dance wi t h Cont r act  Cl ause 
CLEANI NG UP.   Unl ess ot her wi se i nst r uct ed i n wr i t i ng by t he Cont r act i ng 
Of f i cer ,  r emove t r aces of  t empor ar y const r uct i on f aci l i t i es such as haul  
r oads,  wor k ar ea,  st r uct ur es,  f oundat i ons of  t empor ar y st r uct ur es,  
st ockpi l es of  excess or  wast e mat er i al s,  and ot her  vest i ges of  
const r uct i on pr i or  t o f i nal  accept ance of  t he wor k.   Gr ade and seed 
di st ur bed ar eas t o conf or m t o sur r oundi ng cont our s.

    - -  End of  Sect i on - -
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ENVIRONMENTAL PROTECTION 

1. GENERAL

1.1 SECTION INCLUDES:  This specification covers the requirements for environmental protection 
during construction activities. 

1.2 REFERENCES:  
The Contractor shall comply with applicable laws and regulations of the Governments of the United 
States and Japan, however denominated, including those applicable political subdivisions, departments, 
and other entities, to include but not be limited to, the most current versions of the following: 

A. DOD Japan Environmental Governing Standards (JEGS), Headquarters, U.S. Forces Japan

B. Air Force Instructions (AFIs)

C. 374AWI 32-7001 Solid Waste Management

D. 374AWI 32-7002 Water Pollution Control Facilities

E. Other applicable regulations and management plans

1.3  ENVIRONMENTAL PROTECTION REQUIREMENTS: 

A. The Contractor shall minimize environmental pollution and damage as the result of contractor’s
performance.  The control of environmental pollution and damage requires consideration of land, water,
and air, and includes management of visual aesthetics, solid waste, as well as other pollutants. The
environmental resources within the project boundaries and those affected outside the limits of permanent
work shall be protected during the entire duration of this contract.

B. Subcontractors: The Contractor shall ensure compliance with this section by their subcontractors.

C. Environmental Protection Plan: The Contractor shall submit an Environmental Protection Plan (EPP)
within 15 days after receipt of the notice to proceed. Approval of the Contractor's plan will not relieve the
Contractor of responsibility for adequate and continuing control of pollutants and other environmental
protection measures. The EPP shall include, but not be limited to, the statement under 1.3.1 through
1.3.13:

D. The Project Manager (or designee) shall be responsible for the execution of the EPP.  His or her
responsibilities are, but not limited to, as follows:

1. Ensuring adherence to the Environmental Protection Plan;
2. Ensuring all appropriate documents are submitted to Environmental Element (374 CES/CEIE);
3. Appointing an emergency response manager for environmental emergencies, and;
4. Training personnel in accordance with the requirements of this plan.

E. The use of the following materials is prohibited:
1. Do not use materials containing asbestos unless deemed absolutely necessary.  If necessary,
asbestos concentration shall be limited to less than 0.1 percent by weight.
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2. Do not use materials containing lead-based paint greater than 0.06 percent lead by weight.
3. Do not use materials containing polychlorinated biphenyl’s (PCB) greater than 0.5mg/kg.
4. Do not use class 1 ozone depleting substances (ODS) listed in JEGS, Chapter 2.

1.3.1. ENVIRONMENTAL MANAGEMENT SYSTEM 

A. All contractor personnel shall be aware of and comply with the Yokota Air Base Environmental
Commitment Statement.  The contractor shall also comply with the EMS program, including all base
environmental plans, instructions and the Japan Environmental Governing Standards (JEGS).  This also
includes instructions/comments provided on planning documents such as 332’s (Base Civil Engineer
Work Request), and 813s (Request for Environmental Impact Analysis).

B. Communicate with Environmental Program Managers (EPMs) to be aware of any operational controls
(permits, plans, requirements to purchase recycled content, bio-based, or energy efficient products).

C. Provide copies of environmental records as requested by EPMs to meet recordkeeping requirements.

D. Ensure that personnel are properly trained in accordance with applicable statutes and regulations.

E. Immediately report all hazardous waste or hazardous material releases to the installation emergency
response activity, and fully cooperate with any emergency response.

1.3.2. AIR QUALITY 

A. Equipment operation and activities or processes performed by the Contractor in accomplishing the
specified construction shall be in accordance with all applicable Federal and local laws and standards.

B. Class I Ozone Depleting Substances (ODS): Class I ODS listed in JEGS, Chapter 2 are prohibited from
being used in construction, remodeling, or maintenance.  Contractor must provide certifications that
refrigerant utilized during the project do not contain Class I ODS. The purchase of Class I ODS for air
conditioning and refrigeration equipment for ground applications is also prohibited by AFI 32-7086 on all
new and/or refurbishing projects.  NOTE: Limited exceptions exist for using Class I ODS for airborne
equipment with prior approval.  Contact 374 CES/CEIE for details.

C. Class II ODS Approval Request: Class II ODS listed in JEGS, Chapter 2 must first be approved by 374
CES/CEIE prior to use.

D. All Refrigerant Types: Ensure a weatherproof data plate is permanently attached to refrigeration (or air
conditioning) equipment, in a location visible to maintenance workers, showing refrigerant type and full
charge quantity.

E. Generators, Incinerator, and Boilers:  If generators, incinerator or boilers are to be installed or replaced
as part of the project, the contractor shall provide 374 CES/CEIE stack height with:

1) Fuel Combustion Rate (L/hr) for Generators;
2) Grate area (m2), Rated Capacity (t/day), Incineration rate(kg/h) for Incinerator;
3) Heating area (m2), Burner combustion rate (L/hr), Heat Input rating (MMbtu/hr) for Boilers.
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F. Particulates: Dust particles; aerosols and gaseous by-products from construction activities; and 
processing and preparation of materials, such as from asphaltic batch plants; shall be controlled at all 
times, including weekends, holidays and hours when work is not in progress. The Contractor shall 
maintain excavations, stockpiles, haul roads, permanent and temporary access roads, plant sites, spoil 
areas, borrow areas, and other work areas within or outside the project boundaries free from particulates 
which would cause the air pollution standards to be exceeded or which would cause a hazard or a 
nuisance. Sprinkling, chemical treatment of an approved type, light bituminous treatment, baghouse, 
scrubbers, electrostatic precipitators or other methods will be permitted to control particulates in the work 
area. Sprinkling, to be efficient, must be repeated to keep the disturbed area damp at all times.  The 
contractor shall coordinate with 374 CES/CEIE before the commencement of any activities.  Even 
sprinkling of water should be reconsidered from resource conservation standpoint. The Contractor must 
have sufficient, competent equipment available to accomplish these tasks. Particulate control shall be 
performed as the work proceeds and whenever a particulate nuisance or hazard occurs. 

G. Hydrocarbons and Carbon Monoxide: Hydrocarbons and carbon monoxide emissions from equipment 
shall be controlled to allowable limits at all times. 

H. Odors: Odors shall be controlled at all times for all construction activities, processing and preparation 
of materials. 

I. Sound Intrusions: The Contractor shall control noise to minimize environment damage.  

1.3.3.WATER RESOURCES  

A. The Contractor shall manage their activities to avoid pollution of surface and ground waters. Toxic or 
hazardous chemicals shall not cause contamination of the fresh water reserve. Monitoring of water areas 
affected by construction shall be the Contractor's responsibility. All water areas affected by construction 
activities shall be monitored by the Contractor. 

B. Washing and Curing Water: Wastewaters originating from construction activities shall not be allowed 
to enter water areas. 

C. Fish and Wildlife: The Contractor shall minimize interference with, disturbance to, and damage of fish 
and wildlife. Species that require specific attention along with measures for their protection shall be listed 
by the Contractor prior to beginning of construction operations. 

D. Wastewater Management: The Contractor is not authorized sewage holding tanks on base and is not 
authorized to dispose of waste from chemical toilets/porta-potties via the installation sewer system.  When 
using chemical toilets, the contractor shall plan for procuring a porta-potty/chemical toilet service contract.  
The porta-potty/chemical toilet service contract must include the correct maintenance, waste collection, 
transportation and disposal of all porta-potty/chemical toilets and content to include provisions for pest 
control and elimination of odors.  If the project generates wastewater from rinsing tanks, dewatering sites, 
etc, the contractor shall ensure proper disposal after CEIE’s approval.  The Contractor may be required to 
provide further analysis and treatment based on the condition of wastewater. 
 
1.3.4. HAZARDOUS MATERIALS 

A. Approval is required before bringing any hazardous materials (HAZMAT) on to the installation.  
Contractors seeking approval to bring HAZMAT onto the installation must submit AF Form 3000 along 
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with Safety Data Sheet (SDS) in English and Japanese.  The contractor is also required to provide the 
estimated amount of HAZMAT to be used during the project.  If the HAZMAT is suspected to contain 
lead or asbestos, such as paint, primer, caulking, a certificate from the manufacturer has to be provided to 
prove that the HAZMAT is free of asbestos/lead.  The AF Form 3000 package has to be reviewed by 
Bioenvironmental (374 AMDS/SGPB), Safety (374 AW/SE) and Environmental (374 CES/CEIE).  The 
Contractor should use non or less -hazardous chemicals when available.   All excess materials and empty 
containers are the responsibility of the contractor and shall be removed at the end of the contract.  When 
the occupants of the facility request the contractor leave the excess HAZMAT, the contractor has to 
coordinate with and be approved by 374 CES/CEIE.   

B. Storage: All containers of HAZMAT in the work place should be labeled, tagged or marked in both 
English and Japanese with the identity of the products. The contractor shall ensure adequate handling and 
storage in accordance with JEGS where the HAZMAT is stored.  Storage of oils, greases, chemicals, fuels 
or other liquids will require spill prevention and security.   Contractor is not allowed to store HAZMAT on 
base for over 24 hours without authorization.  If on-base HAZMAT storage areas are needed, Contractor 
shall submit the list of all items that are to be stored on-base and estimated quantities to 374 CES/CEIE, 374 
CES/CEF and 374 AW/SE for approval.  Hazardous materials storage areas may be inspected by 374 
CES/CEIE, 374 CES/CEF and 374 AW/SE.  SDSs must be available at storage and on site at all times. 

1.3.5. WASTE DISPOSAL 

A. Every effort shall be made to use recycling and/or reuse (diversion) measures to reduce the amount of 
waste generated under the Contract.  Waste minimization and disposal plan shall be included in the EPP.  
In addition, a copy of contract(s) for waste collection/transportation and disposal permits issued from 
metropolitan/prefectural governments shall be submitted with AF Form 3000 to 374 CES/CEIE separate 
from the EPP.  The plan also needs to list waste that will be generated from the contract and how they are 
treated (recycled/incinerated/landfilled).  After the disposal, waste manifests shall be submitted to 374 
CES/CEIE along with recycling report that shows the amount of waste recycled, incinerated/landfilled (Atch 
1). 

B. Solid Wastes: Solid wastes (excluding clearing debris) shall be placed in containers which are emptied 
on a regular schedule. Handling and disposal shall be conducted to prevent contamination. Segregation 
measures shall be employed so that no hazardous or toxic waste will become co-mingled with solid waste. 
The Contractor shall transport solid waste off government property and dispose of it in compliance with 
applicable federal and local requirements for solid waste disposal. The Contractor shall comply with site 
procedures Federal and local laws and regulations pertaining to the use of landfill areas.  At a minimum, 
the following items will be recycled: scrap metal, cardboard, concrete, asphalt, scrap wood, wooden 
pallets, glass and plastic.  Green wastes should be mulched or composted.   

C. Hazardous Waste (HW):  All HW generated by the contractor shall be disposed/recycled off base in 
accordance with Japanese regulation, Article 3 of “Law of Disposal and Clearing of Waste “Haikibutsu no 
shori oyobi seisou ni kansuru horitsu” and local regulations.  US/foreign made ionization smoke detectors 
shall be turned in to 374 CES/CEOFA (Alarm Shop).  The Contractor shall not leave any hazardous waste 
at work site areas at the end of duty hours.  If temporary hazardous waste storage is needed to accumulate 
hazardous waste on base, the contractor shall submit spill response plan with site map, the list of all 
hazardous waste to be stored on-base and estimated quantities to 374 CES/CEIE, 374 CES/CEF, 374 
AMDS/SGPB and 374 AW/SE for approval.    
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E. Burning: Open burning is prohibited for the purpose of reducing waste.  

1.3.6. FUEL STORAGE TANKS 

A.  Temporary Fuel Storage Tanks: The use of temporary fuel storage tanks with capacities greater than 
55 gallons as part of a project must be approved by 374 CES/CEIE. The approval request must contain 
justification for the use of a temporary tank and design details, including a layout diagram indicating the 
proposed location of the tank within the project site. If a temporary fuel storage tank is approved for use, 
a Site-specific Spill Contingency Plan (SSCP) must be developed. After construction/installation of a 
temporary fuel storage tank, the Contractor shall contact project manager or 374 CES/CEIE at 225-5440 
to inform Fuels Management Flight (374 LRS/LGRF) to coordinate an initial inspection (AFI 23-204). 

B. Aboveground Storage Tank (AST) Installation: If the contractor is installing a permanent aboveground 
fuel storage tanks as part of the project, it shall be designed and installed in accordance with all applicable 
regulations (JEGS, AFIs, UFCs, etc). The contractor is responsible to conduct all operation check, 
including providing fuel for the test, before hand over to the base. AST will be assigned a Tank ID Number 
by 374CES/CEIAP and this Tank ID Number shall be used on tank signage and in project documentation. 
After construction/installation of an AST, the Contractor shall contact project manager or 374CES/CEIE 
at 225-5440 and the Fuels Management Flight (374 LRS/LGRF) at 225-4617 to coordinate an initial 
inspection (AFI 23-204). 
 
C. Underground Storage Tank (UST) Installation: In general, USTs should not be installed. Fuel storage 
tanks shall be installed aboveground, unless overriding requirements exist against aboveground 
installation such as safety, fire protection measures, or force protection measures. The contractor shall 
report justification of overriding requirements against installation of an AST to 374 CES/CEIE. If a UST 
is approved for installation as part of a project, the Contractor shall ensure that design drawings contain 
adequate detail to demonstrate that the UST will be installed in accordance with all applicable regulations.  
The contractor is responsible to conduct all operation checks, including providing fuel for the test, before 
hand over to the base. After construction/installation of an AST, the Contractor shall contact project 
manager or 374CES/CEIE at 225-5440 and the Fuels Management Flight (374 LRS/LGRF) at 225-4617 
to coordinate an initial inspection (AFI 23-204). 

 

D. AST Removal: When a facility with a fuel storage tank(s) is demolished, demolition of the tank(s) and 
associated infrastructure, including above-ground piping, underground piping to the building serviced by 
the tank, indoor piping to the equipment serviced by the tank, secondary containment curbing, tank 
saddles, tank pads, Oil Water Separators (OWS), grounding stations, signage, fencing around the AST, 
associated equipment and sidewalks leading to the AST shall be included in the scope of the project. 
Contractor shall ensure to comply with applicable regulations such as AFI32-7044, UFC 3-460-01 and 
UFGS 33 01 50.01, 33 65 00. 
 
E. UST Removal: The following standards of UST removal shall be applied as required including but not 
limited to applicable JEGS Chapter 19, AFI32-7044, UFC 3-460-01, USGF 02 65 00, 33 01 50.01, 33 65 
00 the UST Removal Procedures appendix of the PACAF UST Policy: Contractor shall ensure to comply 
with above regulations. 
 
F. Contaminated Soil Removal: If  exposed free product and/or obviously contaminated soil is 
encountered during UST removal, contact 374CES/CEIE immediately. If soil contamination is caused by 
the contractor’s mismanagement, the contractor is responsible for cleanup and disposal in accordance with 
spill response procedures outlined in this specification and local applicable regulations. 
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G. Fuel Storage Tank Installation/Removal Report:  If an AST/UST is installed or an AST/UST is removed 
as part of the project, the Contractor shall prepare a Fuel Storage Tank Installation/Removal Report and 
provide it to 374CES/CEIE within 30 days of the completion of site work. At a minimum, the report shall 
include the following: 
 

1) Summary of work conducted;  
2) Removal date for each removed storage tank; 
3)   Date placed in service, capacity, manufacturer name, model number, and serial number for each 

new AST/UST; 
4)   As-built  drawings  showing  the  removed  AST/USTs  and  new  ASTs  and  associated 

infrastructure; 
5)   Leak check report for buried piping associated with storage tank at time of installation, 

modification, construction, relocation or replacement.  
6)   Manufacturer Operations & Maintenance Manuals and product information; 
7)   Manufacturer Warranty Cards(Copy);  
8)  Photo documentation of construction activities, including AST/UST removals and/or new AST 

installations. 
 

1.3.7. POLYCHLORINATED BIPHENYLS (PCBs) 

A. Procurement of No PCB Containing Materials: Materials that contain PCBs are prohibited from being 
used under this Contract.  All procurement of transformers or any other equipment containing dielectric or 
hydraulic fluid shall be accompanied by the manufacturer’s certification that all materials/equipment 
(e.g., ballasts, capacitors, transformers, Paper Insulated Lead Covered (PILC) Cable, etc.) 
contain non-PCB dielectric fluid.  All Non-PCB certificates shall be submitted to the 374 CES/CEIE 
and CEOFE with the list of the new material/equipment information prior to transformer or equipment 
installation (Atch 2).  Newly procured transformers and equipment shall have permanent plate affixed 
stating they are PCB-free in Japanese and in English.  The plate should be a 200mm long and 50mm wide 
acrylic plate with heat treated paint.  Base color should be green and letter color should be white.  The 
plate must state “PCB Free by Japanese standard; date of installation, manufacturer, and serial number” in 
both Japanese and English.  The sample of PCB Free Plate is attached (Atch 3).  The plate should be 
affixed to the outside of transformer or cubicle enclosure in an easily identifiable location.   

B. Lighting Fixture/Ballast Disposal: The contractor shall identify if lighting fixture/ballast(s) contain-
PCBs.  Japanese lighting fixtures/ballasts may be identified with the manufacturer’s website.  All US 
lighting fixtures/ballasts shall be treated as PCBs unless there is a label stating as Non-PCB.  All US 
made ballasts with or without a label stating PCB Free shall be treated as PCB containing materials in 
Japan unless information to the contrary exists. US made ballasts without label may contain >500ppm 
PCBs, and those with “PCB Free” label may contain <50ppm PCBs.  If the lighting fixture/ballast is 
confirmed as Non-PCB item, the contractor is able to dispose of it as a regular industrial waste or recycle 
it following local Japanese regulations. If the lighting fixture/ballast is confirmed as to contain PCBs, the 
Contractor shall segregate ballasts by country and manufacturer, and shrink wrap each individually for 
turn in to the 374 CES/CEIE.  Prior to turn in, the contractor shall submit a list of PCB waste including 
country of origin, name of manufacturer, serial number, year of manufacture, weight and quantity of 
ballasts to 374 CES/CEIE for proper disposal.    
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C. PCB Transformer/Equipment Disposal:  All transformers or any other equipment containing 
dielectric/hydraulic fluid shall be considered and treated as PCB containing unless information to the 
contrary exists.  All suspected PCB materials removed for disposal must be sampled for analysis.  The 
Contractor shall identify if the material contains PCB by using Japanese approved method required by the 
Ministry of the Environment.  After the material is confirmed as PCB, the Contractor shall provide the 
sample result to 374 CES/CEIE.  In addition, all sample results, regardless of PCB contamination, must 
be provided to 374 CES/CEIE.  Material and equipment which cannot be sampled such as those 
hermetically sealed shall be treated as PCB containing.  If the material is confirmed as Non-PCB, the 
Contractor is able to dispose of it as a regular industrial waste or recycle it by following applicable local 
Japanese regulations.  Government will provide PCB sampling results to the contractor, if available. If the 
material is confirmed as PCB, the Contractor shall turn in the material to 374 CES/CEIE for proper 
disposal.  All PCB containing materials must be containerized in appropriate UN certified drum or placed 
in a metal secondary containment which holds 125 percent of total oil volume.  PCB item(s) and 
secondary containment must be placed on a pallet and secured with metal strap bands.  Prior to turn in, 
the Contractor shall provide a list of PCB items to 374 CES/CEIE (Atch 2).  The list must contain country 
of origin, name of manufacturer, year of manufacture, serial number, KVA, PCB concentration, oil 
volume, weight of item, weight of drum/secondary containment, weight of pallet and total weight. The list 
needs to be reviewed by 374 CES/CEIE prior to turn in.   The Contractor must remove any PCB 
identification label affixed on the material, and ensure the PCB items do not spill during handling, storage 
and transportation. 
 
1.3.8. ASBESTOS 
A. No Asbestos Containing Materials (ACM): Material that contains asbestos is prohibited from 
being used in construction, remodeling, or maintenance unless deemed absolutely necessary.  If 
necessary, asbestos concentration shall be limited to less than 0.1% by weight. T he  Contractor must 
provide manufacturer certifications that state materials utilized do not contain asbestos or justification 
for ACM and relevant certification.  
 
B. Asbestos Sampling and Analysis Plan (SAP): If historical asbestos sampling data is not available for 
the building materials to be disturbed, asbestos sampling may be required prior to the start of the 
project. If the contractor is required to collect samples, an asbestos Sampling and Analysis Plan must 
be submitted and approved by 374 CES/CEIE prior to sample collection. The SAP must adhere to 
Asbestos Hazard Emergency Response Act (AHERA) sampling requirements.  
 
C. Asbestos Abatement & Disposal Plan: An Asbestos Abatement and Disposal Plan must be submitted 
and approved by 374 CES/CEIE prior to starting asbestos abatement.  
 
D. Asbestos Accident Prevention Plan: If asbestos abatement work is required, the Contractor shall 
prepare a written comprehensive site-specific Accident Prevention Plan (APP).  
 
E. Notification of Unexpected Discovery of Asbestos During Work: If the Contractor discovers 
previously untested building components suspected to contain asbestos and located in areas impacted 
by the work, the Contractor shall not disturb the suspect material. In such instances, the 
Contractor shall notify the CO and 374 CES/CEIE immediately for direction.  
 
F. Asbestos Disposal Manifests: A copy of the asbestos disposal manifest indicating final disposal 
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must be provided to 374 CES/CEIE and the CO within 60 days after issuance. It will be kept for a 
minimum of five years. If a copy of the manifest is not received by the CO within 60 days after 
issuance, the government will investigate the Contractor’s work for transportation or disposal and report 
the findings to USFJ/J42E. 
 
1.3.9. LEAD-BASED PAINT 

A. Lead-Based Paints: Paint containing lead is prohibited from being used in construction, remodeling, or 
maintenance. Contractor must provide manufacturer certifications that materials utilized are lead free per 
JEGS, Chapter 17.  The contractor shall furnish a certificate for paint and paint related materials proposed 
for use attesting that the paint is lead free unless deemed necessary. If so, the concentration of lead shall be 
no more than 0.06 percent lead.  
 
B. Lead-Based Paint Sampling Plan: If historical lead-based paint sampling data is not available for 
the building materials to be disturbed, lead-based paint sampling may be required prior to the start of the 
project. If the contractor is required to collect samples, Lead-Based Paint Sampling and Analysis Plan 
must be submitted and approved by 374 CES/CEIE prior to sample collection.  

 
C. Lead-Based Paint Abatement & Disposal Plan: A Lead-Based Paint Abatement and Disposal 
Plan must be submitted and approved by 374 CES/CEIE and 374 AMDS/SGPB prior to starting lead-
based paint abatement activities.   
 
D. Lead-Based Paint Clearance Sampling Results: Clearance sampling must be coordinated with 374 
AMDS/SGPB for approval prior to tearing down the containment enclosure. The contractor will 
provide sample analysis results to the CO, 374 CES/CEIE, and 374 AMDS/SGPB. 374 AMDS /SGPB 
will provide approval for containment tear-down. The on-site QA will ensure the site is returned to the 
base in proper condition and will notify the CO of the site status.   
 
E. Lead Waste Disposal: The contractor must collect, characterize for possible hazardous toxicity, 
and dispose of in accordance with applicable local regulations.  
 
1.3.10. HISTORICAL, ARCHAEOLOGICAL, AND CULTURAL RESOURCES 
 
A.  Existing historical, archaeological, and cultural resources within the contractor’s work area will be 
so designated by the Contracting Officer if any has been identified.  The contractor shall take 
precautions to preserve all such resources as they existed at the time they were first pointed out.  The 
contractor shall provide and install protection for these resources and be responsible for their 
preservation during the life of the contract.  If any previously unidentified or unanticipated resources are 
discovered during the project, stop any type of work, which is anticipated, to damage the resource and 
report the fact to the Contracting Officer.  Resources covered by this paragraph include but are not 
limited to: any human skeletal remains or burials; artifacts; shell, midden, bone, charcoal, or other 
deposits; rocks or coral alignments, pavings, wall, or other constructed features; and any indication of 
agricultural or other human activities.  Upon such discovery or find, the Contractor shall immediately 
notify the Contracting Officer. 
 
1.3.11. LAND RESOURCES 
 
A. The contractor’s field offices, staging areas, stockpile storage, and temporary buildings shall be 
placed in areas designated on the drawings or as directed by the Contracting Officer.  Temporary 
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movement or relocation of contractor facilities shall be made only when approved.  The contractor shall 
manage to minimize erosion and to prevent sediment from entering nearby waters. The contractor shall 
confine all activities to areas defined by the drawings and specifications.  Prior to the beginning of any 
construction, the contractor shall identify the land resources to be preserved within the work area.  
Except in areas indicated on the drawings or specified to be cleared, the contractor shall not remove, cut 
deface, injure, or destroy land resources including trees, shrubs, vines, grasses, topsoil, and land forms 
without permission.  No ropes, cables, or guys shall be fastened to or attached to any trees for anchorage 
unless specifically authorized.  Where such emergency use in permitted, the contractor shall provide 
effective protection for land and vegetation resources at all times as defined in the following 
subparagraphs.  Stone, earth or other material displaced into uncleared areas shall be removed.   
 
B. Work Area Limits: Prior to any construction, the contractor shall mark the areas that need not be 
disturbed under this contract.  Isolated areas within the general work area which are to be saved and 
protected shall also be marked or fenced.  Monuments and markers shall be protected before 
construction operations commence. 
 
C. Landscape: Vegetation resources, land forms and other landscape features indicated and defined on 
the drawings to be preserved shall be clearly identified by marking, fencing, or wrapping with boards, or 
any other approved techniques.  Any anticipated vegetation disturbance needs to be coordinated with the 
Government before it occurs. 
 
D. Unprotected Erodible Soils: All earthwork shall be planned and conducted to minimize the duration of 
exposure of unprotected soils. 

E. Disturbed Areas: The Contractor shall effectively prevent erosion and control sedimentation. Control 
methods should be coordinated with the Government. 

F. Preconstruction Survey:  Prior to starting any onsite construction activities, the Contractor and the 
Contracting Officer shall make a joint condition survey after which the Contractor shall prepare a brief 
report indicating on a layout plan the condition of trees, shrubs and grassed areas immediately adjacent to 
work sites and adjacent to the assigned storage area and access routes as applicable. This report will be 
signed by both the Contracting Officer and the Contractor upon mutual agreement as to its accuracy and 
completeness. 

1.3.12. ENVIRONMENTAL EMERGENCY PROCEDURES 

A. Drawing: Drawings showing locations of any proposed temporary facilities, hazardous materials 
storage, hazardous and solid waste collection point, excavations, embankments, existing utility lines to 
include storm drains shall be attached to EPP and submitted to 374 CES/CEIE for review. 

B. Notification: The Contracting Officer will notify the Contractor in writing of any observed 
noncompliance with the previously mentioned Federal or local laws or regulations, permits, and other 
elements of the Contractor's environmental protection plan. The Contractor shall, after receipt of such 
notice, inform the Contracting Officer of proposed corrective action and take such action when approved. 
If the Contractor fails to comply promptly, the Contracting Officer may issue an order stopping all or part 
of the work until satisfactory corrective action has been taken. No time extensions shall be granted or 
costs or damages allowed to the Contractor for any such suspensions. 

C. Spill Prevention and Response: 

JAPAN EDITED SPECIFICATIONS 
SEPTEMBER 2024 JES 1.6

ATTACHMENT 01 57 19.01-A  Page 9



 
1) The Contractor shall conduct all operations in a manner that prevents spills of POL and Hazardous 
Substances. The Contractor is required to familiarize personnel with spill prevention and response 
procedures, fire suppression systems, and SDSs for all materials used and/or stored on the project 
site. The Contractor shall provide and maintain spill equipment, sufficient in both type and 
quantity, at all sites involving the storage, use, or handling of POL and/or hazardous substances. 

 
2) Site-specific Spill Contingency Plan (SSCP): An SSCP must be developed for any project at which 
POL or Hazardous Substances are used and/or stored at the project site. The SSCP shall include spill 
response procedures, an inventory of POL and/or hazardous substances, probable spill routes, a 
project site layout diagram, and a spill response equipment inventory. A template SSCP can be 
obtained from 374CES/CEIE. The Contractor shall train employees on the contents of the SSCP 
and the use of spill response equipment and shall document such training. 

 
3) Spill Reporting: The Contractor shall immediately report all POL or Hazardous Substances spills 
to the Fire Emergency Services (374 CES/CEF) at 911 or Commercial 042-507-6560 (direct number 
to Yokota Fire Dispatch).  

  
4) Spill Cleanup:  

 
a. The Contractor is responsible for clean-up of POL and/or hazardous substance spills and 
disposal of clean-up material.  The Contractor shall determine, as quickly as possible, the 
nature of the spilled substance and implement necessary safety precautions to protect both 
human health and the environment  at no additional cost to the US Government, and shall only 
be performed by personnel adequately trained in spill response and cleanup techniques for the 
severity of the spill incident. 

 
b. Costs incurred from any Contractor spills are the responsibility of the Contractor. If the US 
Government has to perform emergency spill response and cleanup, due to the non- 
availability of designated personnel or if the spill is beyond the capability of designated 
personnel, the Contractor shall be held liable for all costs associated with performing said 
work. 

 
1.3.13. OTHERS 

A. Previously Used Equipment: The Contractor shall thoroughly clean all construction equipment 
previously used at other sites before it is brought into the work areas, ensuring that soil residuals are 
removed and that egg deposits from plant pests are not present. 

B. Post Construction Cleanup: The contractor shall clean up all areas used for construction. 

C. Restoration of Landscape Damage: The Contractor shall restore landscape features damaged or 
destroyed during construction operations. 

D. Training of Contractor Personnel: The Contractor's personnel shall be trained in all phases of 
environmental protection.  The training shall include methods of detecting and avoiding pollution, 
familiarization with pollution standards, both statutory and contractual, and installation and care of 
devices, vegetative covers, and instruments required for monitoring purposes to ensure adequate and 
continuous environmental pollution control. 
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Attachments: 

1. Construction Debris Disposal and Recycling Data 
2. New & Existing Transformer List 
3. PCB Free Plate 
4. PCB Lighting Fixture/Ballast List 

 

END OF SECTION 
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Project Number 

Title of Project 

Date Project Started

Date of Final Inspection
Date of Submission

Items Concrete 
Debris 

Recycle 
Amount Metals Recycle 

Amount 
Asphalt 
Debris 

Recycle 
Amount Wood Recycle 

Amount 

Others 
(soil not 
included)

Recycle 
Amount 

Generated Weight (ton)
Volume (m3) 

Recycle Rate (%)

Remarks

1. Fill out and submit this form to CE Environmental through government representative before final inspection is completed.
2. Specify method of recycling in "Remarks".
3. If any other wastes are recycled, list them below.
4. Specify how the waste get disposed of (incinerated, landfilled etc.)

Name of Contractor

Name of Project Manager

Phone Number of Contractor

Phone Number of Inspector

Disposal and Recycling Data Sheet

Name of Inspector/Office Symbol

Attachment 1JAPAN EDITED SPECIFICATIONS 
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Project #（プロジェクト番号）：

Project Title（プロジェクト名）:

No. Bldg #  
建物番号

Facilty Name 施設名
Trans ID 

トランスＩＤ
Type  型式 KVA 容量

Phase 
相数

Serial#　 
製造番号

MFR Name　　　            
製造元

 MFG Date  
製造年・月

Oil 
(L)　　    
油量

Total 
Weight 

(Kg)  
総重量

Non PCB 
Certificate/Analyt
ical Results (Y/N) 
ＰＣＢ不含証明書/分

析結果の有・無 

1 T-

2 T-

3 T-

4 T-

5 T-

6 T-

7 T-

8 T-

9 T-

10 T-

Please submit this list to CE Environmental Office (DSN: 225-5440) with Non-PCB Certificate prior to install transformer(s) listed above. 
本リストは上記の変圧器の撤去前にＣＥ環境課(内線　225-5440)へＰＣＢ不含証明書もしくは分析結果とともにご提出願います。

Existing Transformer List (to-be-removed)

既存の変圧器リスト(撤去予定）
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Project #（プロジェクト番号）：

Project Title（プロジェクト名）:

No. Bldg #  
建物番号

Facilty Name 施設名
Trans ID 

トランスＩＤ
Type  型式 KVA 容量

Phase 
相数

Serial#　 
製造番号

MFR Name　　　            
製造元

 MFG Date  
製造年・月

Oil 
(L)　　    
油量

Total 
Weight 

(Kg)  
総重量

Non PCB 
Certificate/Analyt
ical Results (Y/N) 
ＰＣＢ不含証明書/分

析結果の有・無 

1 T-

2 T-

3 T-

4 T-

5 T-

6 T-

7 T-

8 T-

9 T-

10 T-

新規変圧器リスト(設置予定）

Please submit this list to CE Environmental Office (DSN: 225-5440) with Non-PCB Certificate prior to install transformer(s) listed above. 
本リストは上記の変圧器の設置前にＣＥ環境課(内線　225-5440)へＰＣＢ不含証明書もしくは分析結果とともにご提出願います。

New Transformer List (to-be-installed)
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Attachment 3:  Example of PCB Free Plate  
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MFR Name　　　            
製造元

Serial/Catalog#         
製造・カタログ番号 Power Factor 力率

Country of Origin  
生産国

MFG Date  
製造年 Qty  数量

Method of PCB Identiciation 
(PCB判別方法）

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

Project # (プロジェクト番号)：

Project Title (プロジェクト名):

Bldg (建物番号）:
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SECTI ON 01 74 19

CONSTRUCTI ON AND DEMOLI TI ON WASTE MANAGEMENT
01/ 24

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

U. S.  DEPARTMENT OF DEFENSE ( DOD)

JEGS ( Apr  2024)  Japan Envi r onment al  Gover ni ng 
St andar ds

1. 2   GOVERNMENT POLI CY

Gover nment  pol i cy i s t o appl y sound envi r onment al  pr i nci pl es i n t he 
desi gn,  const r uct i on and use of  f aci l i t i es.   As par t  of  t he i mpl ement at i on 
of  t hat  pol i cy,  pr act i ce ef f i c i ent  wast e management  when si z i ng,  cut t i ng,  
and i nst al l i ng pr oduct s and mat er i al s,  and use al l  r easonabl e means t o 
di ver t  const r uct i on and demol i t i on wast e f r om l andf i l l s  and i nci ner at or s 
and t o f aci l i t at e t hei r  r ecycl i ng or  r euse.   Di ver t  a mi ni mum of  60 
per cent  by wei ght  of  t ot al  pr oj ect  sol i d wast e f r om t he l andf i l l . [ Compl y 
wi t h TPC r equi r ement s as speci f i ed i n Sect i on 01 33 29 SUSTAI NABI LI TY 
REQUI REMENTS AND REPORTI NG. ]

1. 3   MANAGEMENT

Devel op and i mpl ement  a wast e management  pr ogr am.   Take a pr o- act i ve,  
r esponsi bl e r ol e i n t he management  of  const r uct i on and demol i t i on wast e 
and r equi r e al l  subcont r act or s,  vendor s,  and suppl i er s t o par t i c i pat e i n 
t he ef f or t .   The Envi r onment al  Manager ,  as speci f i ed i n Sect i on [ 01 57 19] [
01 57 19. 01]  TEMPORARY ENVI RONMENTAL CONTROLS,  i s r esponsi bl e f or  
i nst r uct i ng wor ker s and over seei ng and document i ng r esul t s of  t he Wast e 
Management  Pl an f or  t he pr oj ect .   Const r uct i on and demol i t i on wast e 
i ncl udes pr oduct s of  demol i t i on or  r emoval ,  excess or  unusabl e 
const r uct i on mat er i al s,  packagi ng mat er i al s f or  const r uct i on pr oduct s,  and 
ot her  mat er i al s gener at ed dur i ng t he const r uct i on pr ocess but  not  
i ncor por at ed i nt o t he wor k.   I n t he management  of  wast e,  consi der  t he 
avai l abi l i t y  of  v i abl e mar ket s,  t he condi t i on of  t he mat er i al ,  t he abi l i t y  
t o pr ovi de t he mat er i al  i n sui t abl e condi t i on and i n a  quant i t y 
accept abl e t o avai l abl e mar ket s,  and t i me const r ai nt s i mposed by i nt er nal  
pr oj ect  compl et i on mandat es.   I mpl ement  any speci al  pr ogr ams i nvol v i ng 
r ebat es or  s i mi l ar  i ncent i ves r el at ed t o r ecycl i ng of  wast e.   Revenues or  
ot her  savi ngs obt ai ned f or  sal vage,  or  r ecycl abl e mat er i al s not  c l ai med by 
t he Gover nment  wi l l  accr ue t o t he Cont r act or .   Appr opr i at el y per mi t  f i r ms 
and f aci l i t i es used f or  r ecycl i ng,  r euse,  and di sposal  f or  t he i nt ended 
use t o t he ext ent  r equi r ed by f eder al ,  st at e,  and l ocal  r egul at i ons.   
Al so,  pr ovi de on- si t e i nst r uct i on of  appr opr i at e separ at i on,  handl i ng,  
r ecycl i ng,  sal vage,  r euse,  and r et ur n met hods t o be used by al l  par t i es at  
t he appr opr i at e st ages of  t he pr oj ect .
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1. 4   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl ysubmi t t al s 
not  havi ng a " G"  desi gnat i on ar e f or  Cont r act or  Qual i t y Cont r ol  or  
Desi gner  of  Recor d appr oval .  Submi t  t he f ol l owi ng i n accor dance wi t h 
Sect i on 01 33 00SUBMI TTAL PROCEDURES:

SD- 01 Pr econst r uct i on Submi t t al s

Wast e Management  Pl an;  G

SD- 11 Cl oseout  Submi t t al s

Recor ds;  G

1. 5   MEETI NGS

Conduct  Const r uct i on Wast e Management  meet i ngs.   Af t er  awar d of  t he 
Cont r act  and pr i or  t o commencement  of  wor k,  schedul e and conduct  a meet i ng 
wi t h t he Cont r act i ng Of f i cer  t o di scuss t he pr oposed Wast e Management  Pl an 
and t o devel op a mut ual  under st andi ng r el at i ve t o t he det ai l s of  wast e 
management .   The r equi r ement s f or  t hi s meet i ng may be f ul f i l l ed dur i ng t he 
coor di nat i on and mut ual  under st andi ng meet i ng out l i ned i n Sect i on 
01 45 00. 00 10 QUALI TY CONTROL.   At  a mi ni mum,  di scuss envi r onment al  and 
wast e management  goal s and i ssues at  t he f ol l owi ng addi t i onal  meet i ngs:

a.   Pr e- bi d meet i ng.

b.   Pr econst r uct i on meet i ng.

c.   Regul ar  QC meet i ngs.

d.   Wor k saf et y meet i ngs.

1. 6   WASTE MANAGEMENT PLAN

Submi t  a Wast e Management  Pl an wi t hi n 15 days af t er  Not i ce t o Pr oceed.   
The pl an demonst r at es how t o meet  t he pr oj ect  wast e di ver si on goal .   Al so,  
i ncl ude t he f ol l owi ng i n t he pl an:

a.   Name of  i ndi v i dual s on t he Cont r act or ' s st af f  r esponsi bl e f or  wast e 
pr event i on and management .

b.   Act i ons t hat  wi l l  be t aken t o r educe sol i d wast e gener at i on,  i ncl udi ng 
coor di nat i on wi t h Subcont r act or s t o ensur e awar eness and par t i c i pat i on.

c.   Descr i pt i on of  t he r egul ar  meet i ngs t o be hel d t o addr ess wast e 
management .

d.   Descr i pt i on of  t he speci f i c  appr oaches t o be used i n r ecycl i ng/ r euse 
of  t he var i ous mat er i al s gener at ed,  i ncl udi ng t he ar eas on si t e and 
equi pment  t o be used f or  pr ocessi ng,  sor t i ng,  and t empor ar y st or age of  
wast es.

e.   Char act er i zat i on,  i ncl udi ng est i mat ed t ypes and quant i t i es,  of  t he 
wast e t o be gener at ed.

f .   Name of  l andf i l l  and/ or  i nci ner at or  t o be used and t he est i mat ed cost s 
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f or  use,  assumi ng t hat  t her e woul d be no sal vage or  r ecycl i ng on t he 
pr oj ect .

g.   I dent i f i cat i on of  l ocal  and r egi onal  r euse pr ogr ams,  i ncl udi ng 
non- pr of i t  or gani zat i ons such as school s,  l ocal  housi ng agenci es,  and 
or gani zat i ons t hat  accept  used mat er i al s such as mat er i al s exchange 
net wor ks and Habi t at  f or  Humani t y.   I ncl ude t he name,  l ocat i on,  and 
phone number  f or  each r euse f aci l i t y  t o be used,  and pr ovi de a copy of  
t he per mi t  or  l i cense f or  each f aci l i t y .

h.   Li st  of  speci f i c  wast e mat er i al s t hat  wi l l  be sal vaged f or  r esal e,  
sal vaged and r eused on t he cur r ent  pr oj ect ,  sal vaged and st or ed f or  
r euse on a f ut ur e pr oj ect ,  or  r ecycl ed.   I dent i f y t he r ecycl i ng 
f aci l i t i es by name,  l ocat i on,  and phone number ,  i ncl udi ng a copy of  
t he per mi t  or  l i cense f or  each f aci l i t y .

i .   I dent i f i cat i on of  mat er i al s t hat  cannot  be r ecycl ed/ r eused wi t h an 
expl anat i on or  j ust i f i cat i on,  t o be appr oved by t he Cont r act i ng 
Of f i cer .

j .   Descr i pt i on of  t he means by whi ch any wast e mat er i al s i dent i f i ed i n 
i t em ( h)  above wi l l  be pr ot ect ed f r om cont ami nat i on.

k.   Descr i pt i on of  t he means of  t r anspor t at i on of  t he r ecycl abl e mat er i al s 
( whet her  mat er i al s wi l l  be s i t e- separ at ed and sel f - haul ed t o 
desi gnat ed cent er s,  or  whet her  mi xed mat er i al s wi l l  be col l ect ed by a 
wast e haul er  and r emoved f r om t he si t e) .

l .   Ant i c i pat ed net  cost  savi ngs det er mi ned by subt r act i ng Cont r act or  
pr ogr am management  cost s and t he cost  of  di sposal  f r om t he r evenue 
gener at ed by sal e of  t he mat er i al s and t he i nci ner at i on and/ or  
l andf i l l  cost  avoi dance.

Revi se and r esubmi t  Pl an as r equi r ed by t he Cont r act i ng Of f i cer .   Appr oval  
of  Cont r act or ' s Pl an shal l  not  r el i eve t he Cont r act or  of  r esponsi bi l i t y  
f or  compl i ance wi t h appl i cabl e envi r onment al  r egul at i ons or  meet i ng 
pr oj ect  cumul at i ve wast e di ver si on r equi r ement .   Di st r i but e copi es of  t he 
Wast e Management  Pl an t o each Subcont r act or ,  t he Qual i t y Cont r ol  Manager ,  
and t he Cont r act i ng Of f i cer .

1. 7   RECORDS

Mai nt ai n r ecor ds t o document  t he quant i t y of  wast e gener at ed;  t he quant i t y 
of  wast e di ver t ed t hr ough sal e,  r euse,  or  r ecycl i ng;  and t he quant i t y of  
wast e di sposed by l andf i l l  or  i nci ner at i on.   Quant i t i es may be measur ed by 
wei ght  or  by vol ume,  but  must  be consi st ent  t hr oughout .   Li st  each t ype of  
wast e separ at el y not i ng t he di sposal  or  di ver si on dat e.   I dent i f y t he 
l andf i l l ,  r ecycl i ng cent er ,  wast e pr ocessor ,  or  ot her  or gani zat i on used t o 
pr ocess or  r ecei ve t he sol i d wast e.   Pr ovi de expl anat i ons f or  any wast e 
not  r ecycl ed or  r eused.   Wi t h each appl i cat i on f or  payment ,  submi t  updat ed 
document at i on f or  sol i d wast e di sposal  and di ver si on,  and submi t  
mani f est s,  wei ght  t i cket s,  r ecei pt s,  and i nvoi ces speci f i cal l y i dent i f y i ng 
t he pr oj ect  and wast e mat er i al .   Make t he r ecor ds avai l abl e t o t he 
Cont r act i ng Of f i cer  dur i ng const r uct i on,  and del i ver  t o t he Cont r act i ng 
Of f i cer  upon compl et i on of  t he const r uct i on a copy of  t he r ecor ds.

1. 8   REPORTS

Pr ovi de quar t er l y r epor t s and a f i nal  r epor t  t o Cont r act i ng Of f i cer .   
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I ncl ude pr oj ect  name,  i nf or mat i on f or  wast e gener at ed t hi s quar t er ,  and 
cumul at i ve t ot al s f or  t he pr oj ect  i n quar t er l y and f i nal  r epor t s.   Al so 
i ncl ude i n each r epor t ,  suppor t i ng document at i on t o i ncl ude mani f est s,  
wei ght  t i cket s,  r ecei pt s,  and i nvoi ces speci f i cal l y i dent i f y i ng t he 
pr oj ect  and wast e mat er i al .   I ncl ude t i mber  har vest  and demol i t i on 
i nf or mat i on,  i f  any.   See Sect i on [ 01 57 19]  [ 01 57 19. 01]  TEMPORARY 
ENVI RONMENTAL CONTROLS f or  Nonhazar dous Sol i d Wast e Di ver si on Repor t  
r equi r ement s.

1. 9   COLLECTI ON

Separ at e,  st or e,  pr ot ect ,  and handl e at  t he s i t e i dent i f i ed r ecycl abl e and 
sal vageabl e wast e pr oduct s i n a manner  t hat  maxi mi zes r ecycl abi l i t y  and 
sal vagabi l i t y  of  i dent i f i ed mat er i al s.   Pr ovi de t he necessar y cont ai ner s,  
bi ns and st or age ar eas t o f aci l i t at e ef f ect i ve wast e management  and 
cl ear l y and appr opr i at el y i dent i f y t hem.   Pr ovi de mat er i al s f or  bar r i er s 
and encl osur es ar ound r ecycl abl e mat er i al  st or age ar eas whi ch ar e 
nonhazar dous and r ecycl abl e or  r eusabl e.   Locat e out  of  t he way of  
const r uct i on t r af f i c .   Pr ovi de adequat e space f or  pi ck- up and del i ver y and 
conveni ence t o Subcont r act or s.   Recycl i ng and wast e bi n ar eas ar e t o be 
kept  neat  and cl ean,  and handl e r ecycl abl e mat er i al s t o pr event  
cont ami nat i on of  mat er i al s f r om i ncompat i bl e pr oduct s and mat er i al s.   
Cl ean cont ami nat ed mat er i al s pr i or  t o pl aci ng i n col l ect i on cont ai ner s.   
Use cl eani ng mat er i al s t hat  ar e nonhazar dous and bi odegr adabl e.   Handl e 
hazar dous wast e and hazar dous mat er i al s i n accor dance wi t h appl i cabl e 
r egul at i ons and coor di nat e wi t h Sect i on [ 01 57 19] [ 01 57 19. 01]  TEMPORARY 
ENVI RONMENTAL CONTROLS.   Separ at e mat er i al s by one of  t he f ol l owi ng 
met hods:

1. 9. 1   Sour ce Separ at ed Met hod

Separ at e wast e pr oduct s and mat er i al s t hat  ar e r ecycl abl e f r om t r ash and 
sor t ed as descr i bed bel ow i nt o appr opr i at el y mar ked separ at e cont ai ner s.   
Tr anspor t  mat er i al s t o t he r espect i ve r ecycl i ng f aci l i t y  f or  f ur t her  
pr ocessi ng.  Del i ver  mat er i al s i n accor dance wi t h r ecycl i ng or  r euse 
f aci l i t y  r equi r ement s ( e. g. ,  f r ee of  di r t ,  adhesi ves,  sol vent s,  pet r ol eum 
cont ami nat i on,  and ot her  subst ances del et er i ous t o t he r ecycl i ng 
pr ocess) .   Separ at e mat er i al s i nt o t he f ol l owi ng cat egor y t ypes as 
appr opr i at e t o t he pr oj ect  wast e and t o t he avai l abl e r ecycl i ng and r euse 
pr ogr ams i n t he pr oj ect  ar ea:

a.   Land cl ear i ng debr i s.

b.   Asphal t .

c.   Concr et e and masonr y.

d.   Met al  ( e. g.  bandi ng,  st ud t r i m,  duct wor k,  pi pi ng,  r ebar ,  r oof i ng,  
ot her  t r i m,  st eel ,  i r on,  gal vani zed,  st ai nl ess st eel ,  al umi num,  
copper ,  z i nc,  l ead br ass,  br onze) .

( 1)  Fer r ous.

( 2)  Non- f er r ous.

e.   Wood ( nai l s and st apl es al l owed) .

f .   Debr i s.
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g.   Gl ass ( col or ed gl ass al l owed) .

h.   Paper .

( 1)  Bond.

( 2)  Newspr i nt .

( 3)  Car dboar d and paper  packagi ng mat er i al s.

i .   Pl ast i c.

( 1)  Type 1 -  Pol yet hyl ene Ter epht hal at e ( PET,  PETE) .

( 2)  Type 2 -  Hi gh Densi t y Pol yet hyl ene ( HDPE) .

( 3)  Type 3 -  Vi nyl  ( Pol yvi nyl  Chl or i de or  PVC) .

( 4)  Type 4 -  Low Densi t y Pol yet hyl ene ( LDPE) .

( 5)  Type 5 -  Pol ypr opyl ene ( PP) .

( 6)  Type 6 -  Pol yst yr ene ( PS) .

( 7)  Type 7 -  Ot her .   Use of  t hi s code i ndi cat es t hat  t he package i n 
quest i on i s made wi t h a r esi n ot her  t han t he si x l i s t ed above,  or  
i s made of  mor e t han one r esi n l i s t ed above,  and used i n a 
mul t i - l ayer  combi nat i on.

j .   Gypsum.

k.   Non- hazar dous pai nt  and pai nt  cans.

l .   Car pet .

m.   Cei l i ng t i l es.

n.   I nsul at i on.

o.   Bever age cont ai ner s.

1. 9. 2   Co- Mi ngl ed Met hod

Pl ace wast e pr oduct s and r ecycl abl e mat er i al s i nt o a s i ngl e cont ai ner  and 
t hen t r anspor t  t o a r ecycl i ng f aci l i t y  wher e t he r ecycl abl e mat er i al s ar e 
sor t ed and pr ocessed.

1. 9. 3   Ot her  Met hods

Ot her  pr oposed met hods may be used when appr oved by t he Cont r act i ng 
Of f i cer .

1. 10   DI SPOSAL

Cont r ol  accumul at i on of  wast e mat er i al s and t r ash.   Wher e mat er i al s ar e t o 
be t ur ned over  t o t he Cont r act or  f or  di sposal ,  ever y ef f or t  shal l  be made 
t o obt ai n cr edi t  f r om t he di sposal  t o r educe t he cost  of  t he Cont r act .  
Recycl e or  di spose of  col l ect ed mat er i al s of f  of  Gover nment  pr oper t y at  
i nt er val s appr oved by t he Cont r act i ng Of f i cer  and i n compl i ance wi t h wast e 
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management  pr ocedur es of  JEGS and l ocal  l aws and r egul at i ons. [ For  MCAS 
I wakuni ,  met al  I t ems t o be demol i shed shal l  be sent  t o t he Recycl e Cent er ,  
Bui l di ng 7725. ]   Except  as ot her wi se speci f i ed i n ot her  sect i ons of  t he 
speci f i cat i ons,  di spose of  i n accor dance wi t h t he f ol l owi ng:

1.   Reuse.   Gi ve f i r st  consi der at i on t o sal vage f or  r euse si nce l i t t l e or  
no r e- pr ocessi ng i s necessar y f or  t hi s met hod,  and l ess pol l ut i on i s 
cr eat ed when i t ems ar e r eused i n t hei r  or i gi nal  f or m.   Consi der  sal e 
or  donat i on of  wast e sui t abl e f or  r euse.

2.   Recycl e.   Recycl e wast e mat er i al s not  sui t abl e f or  r euse,  but  havi ng 
val ue as bei ng r ecycl abl e.   Recycl e al l  f l uor escent  l amps,  HI D l amps,  
and mer cur y- cont ai ni ng t her most at s r emoved f r om t he si t e.   Ar r ange f or  
t i mel y pi ckups f r om t he si t e or  del i ver i es t o r ecycl i ng f aci l i t i es i n 
or der  t o pr event  cont ami nat i on of  r ecycl abl e mat er i al s.

3.   Compost .   Consi der  compost i ng on- si t e i f  a r easonabl e amount  of  
compost abl e mat er i al  wi l l  be avai l abl e.   Compost abl e mat er i al s i ncl ude 
pl ant  mat er i al ,  sawdust ,  and cer t ai n f ood scr aps.

4.   Wast e.   Di spose of  mat er i al s wi t h no pr act i cal  use or  economi c benef i t  
t o wast e- t o- ener gy pl ant s wher e avai l abl e.   As t he l ast  choi ce,  
di spose of  mat er i al s at  a l andf i l l  or  i nci ner at or .

5.   Ret ur n.   Set  asi de and pr ot ect  mi sdel i ver ed and subst andar d pr oduct s 
and mat er i al s and r et ur n t o suppl i er  f or  cr edi t .

PART 2   PRODUCTS ( NOT USED)

PART 3   EXECUTI ON ( NOT USED)

    - -  End of  Sect i on - -
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SECTI ON 01 78 00

CLOSEOUT SUBMI TTALS
05/ 19

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

ASTM I NTERNATI ONAL ( ASTM)

ASTM E1971 ( 2005;  R 2011)  St ewar dshi p f or  t he 
Cl eani ng of  Commer ci al  and I nst i t ut i onal  
Bui l di ngs

GREEN SEAL ( GS)

GS- 37 ( 2017)  Cl eani ng Pr oduct s f or  I ndust r i al  
and I nst i t ut i onal  Use

SPATI AL DATA STANDARD FOR FACI LI TI ES,  I NFRASTRUCTURE,  AND 
ENVI RONMENT ( SDSFI E)

SDSFI E 3. 1. 0. 1 ( 2015)  Ai r  For ce Dat a Model

U. S.  ARMY CORPS OF ENGI NEERS ( USACE)

ERDC/ I TL TR- 12- 1 ( 2015)  A/ E/ C Gr aphi cs St andar d,  Rel ease 2. 0

ERDC/ I TL TR- 12- 6 ( 2015)  A/ E/ C CAD St andar d -  Rel ease 6. 0

U. S.  DEPARTMENT OF DEFENSE ( DOD)

UFC 1- 300- 08 ( 2009,  wi t h Change 2,  2011)  Cr i t er i a f or  
Tr ansf er  and Accept ance of  DoD Real  
Pr oper t y

1. 2   DEFI NI TI ONS

1. 2. 1   As- Bui l t  Dr awi ngs

As- bui l t  dr awi ngs ar e t he mar ked- up dr awi ngs,  mai nt ai ned by t he Cont r act or  
on- si t e,  t hat  depi ct  act ual  condi t i ons and devi at i ons f r om t he Cont r act  
Document s.   These devi at i ons and addi t i ons may r esul t  f r om coor di nat i on 
r equi r ed by,  but  not  l i mi t ed t o:  cont r act  modi f i cat i ons;  of f i c i al  
r esponses t o submi t t ed Request s f or  I nf or mat i on ( RFI ' s) ;  di r ect i on f r om 
t he Cont r act i ng Of f i cer ;  desi gn t hat  i s t he r esponsi bi l i t y  of  t he 
Cont r act or ,  and di f f er i ng s i t e condi t i ons.   Mai nt ai n t he as- bui l t s 
t hr oughout  const r uct i on as r ed- l i ned har d copi es on si t e and/ or  r ed- l i ned 
PDF f i l es.   These f i l es ser ve as t he basi s f or  t he cr eat i on of  t he r ecor d 
dr awi ngs.
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1. 2. 2   Recor d Dr awi ngs

The r ecor d dr awi ngs ar e t he f i nal  compi l at i on of  act ual  condi t i ons 
r ef l ect ed i n t he as- bui l t  dr awi ngs.

1. 2. 3   USACE CAD/ BI M Technol ogy Cent er

The USACE CAD/ BI M Technol ogy Cent er  host s al l  st andar d cont ent  f or  USACE.   
Thi s cont ent  can be accessed t hr ough t he CAD/ BI M Technol ogy Cent er  
websi t e,  ht t ps: / / cadbi mcent er . er dc. dr en. mi l / .

1. 3   SOURCE DRAWI NG FI LES

Request  t he f ul l  set  of  el ect r oni c dr awi ngs,  i n t he sour ce f or mat ,  f or  
Recor d Dr awi ng pr epar at i on,  af t er  awar d and at  l east  30 days pr i or  t o 
r equi r ed use.

1. 3. 1   Ter ms and Condi t i ons

Dat a cont ai ned on t hese el ect r oni c f i l es must  not  be used f or  any pur pose 
ot her  t han as a conveni ence i n t he pr epar at i on of  const r uct i on dr awi ngs 
and dat a f or  t he r ef er enced pr oj ect .   Any ot her  use or  r euse shal l  be at  
t he sol e r i sk of  t he Cont r act or  and wi t hout  l i abi l i t y  or  l egal  exposur e t o 
t he Gover nment .   The Cont r act or  must  make no cl ai m and wai ves t o t he 
f ul l est  ext ent  per mi t t ed by l aw,  any cl ai m or  cause of  act i on of  any 
nat ur e agai nst  t he Gover nment ,  i t s  agent s or  sub consul t ant s t hat  may 
ar i se out  of  or  i n connect i on wi t h t he use of  t hese el ect r oni c f i l es.   The 
Cont r act or  must ,  t o t he f ul l est  ext ent  per mi t t ed by l aw,  i ndemni f y and 
hol d t he Gover nment  har ml ess agai nst  al l  damages,  l i abi l i t i es or  cost s,  
i ncl udi ng r easonabl e at t or ney' s f ees and def ense cost s,  ar i s i ng out  of  or  
r esul t i ng f r om t he use of  t hese el ect r oni c f i l es.

These el ect r oni c CAD dr awi ng f i l es ar e not  const r uct i on document s.   
Di f f er ences may exi st  bet ween t he CAD f i l es and t he cor r espondi ng 
const r uct i on document s.   The Gover nment  makes no r epr esent at i on r egar di ng 
t he accur acy or  compl et eness of  t he el ect r oni c CAD f i l es,  nor  does i t  make 
r epr esent at i on t o t he compat i bi l i t y  of  t hese f i l es wi t h t he Cont r act or  
har dwar e or  sof t war e.   I n t he event  t hat  a conf l i c t  ar i ses bet ween t he 
si gned and seal ed const r uct i on document s pr epar ed by t he Gover nment  and 
t he f ur ni shed Sour ce dr awi ng f i l es,  t he s i gned and seal ed const r uct i on 
document s gover n.   The Cont r act or  i s r esponsi bl e f or  det er mi ni ng i f  any 
conf l i c t  exi st s.   Use of  t hese Sour ce Dr awi ng f i l es does not  r el i eve t he 
Cont r act or  of  dut y t o f ul l y  compl y wi t h t he cont r act  document s,  i ncl udi ng 
and wi t hout  l i mi t at i on,  t he need t o check,  conf i r m and coor di nat e t he wor k 
of  al l  cont r act or s f or  t he pr oj ect .   I f  t he Cont r act or  uses,  dupl i cat es or  
modi f i es t hese el ect r oni c sour ce dr awi ng f i l es f or  use i n pr oduci ng 
const r uct i on dr awi ngs anddat a r el at ed t o t hi s cont r act ,  r emove al l  
pr evi ous i ndi c i a of  owner shi p ( seal s,  l ogos,  s i gnat ur es,  i ni t i al s and 
dat es) .

1. 4   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl ysubmi t t al s 
not  havi ng a " G"  desi gnat i on ar e f or  Cont r act or  Qual i t y Cont r ol  or  
Desi gner  of  Recor d appr oval .  Submi t  t he f ol l owi ng i n accor dance wi t h 
Sect i on 01 33 00SUBMI TTAL PROCEDURES:

SD- 03 Pr oduct  Dat a
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War r ant y Management  Pl an;  G

War r ant y Tags

Fi nal  Cl eani ng

Spar e Par t s Dat a

Spar e Par t s And Spar e Par t s Dat a

SD- 08 Manuf act ur er ' s I nst r uct i ons

Post ed I nst r uct i ons

SD- 10 Oper at i on and Mai nt enance Dat a

Oper at i on and Mai nt enance Manual s;  G

SD- 11 Cl oseout  Submi t t al s

As- Bui l t  Dr awi ngs;  G

Recor d Dr awi ngs;  G

As- Bui l t  Recor d of  Equi pment  and Mat er i al s;  G

Fi nal  Appr oved Shop Dr awi ngs;  G

Const r uct i on Cont r act  Speci f i cat i ons;  G

I nt er i m DD FORM 1354;  G

Checkl i st  f or  DD FORM 1354;  G

1. 5   SPARE PARTS AND SPARE PARTS DATA

Submi t  t wo copi es of  t he Spar e Par t s Dat a l i s t .

a.   Suppl y t he necessar y quant i t y of  i t ems of  each par t  f or  spar e par t s 
r equi r ed by t hi s cont r act ,  i dent i f i ed i n t he t echni cal  speci f i cat i on 
her ei n.  I ndi cat e manuf act ur er ' s name,  par t  number ,  nomencl at ur e,  and 
st ock l evel  r equi r ed f or  mai nt enance and r epai r .   Li st  t hose i t ems 
t hat  may be st andar d t o t he nor mal  mai nt enance of  t he syst em.

1. 6   QUALI TY CONTROL

Addi t i ons and cor r ect i ons t o t he cont r act  dr awi ngs must  be equal  i n 
qual i t y and det ai l  t o t hat  of  t he or i gi nal s.   Li ne col or s,  l i ne wei ght s,  
l et t er i ng,  l ayer i ng convent i ons,  and symbol s must  be t he same as t he 
or i gi nal  l i ne col or s,  l i ne wei ght s,  l et t er i ng,  l ayer i ng convent i ons,  and 
symbol s.

1. 7   WARRANTY MANAGEMENT

1. 7. 1   War r ant y Management  Pl an

Devel op a war r ant y management  pl an whi ch cont ai ns i nf or mat i on r el evant  t o 
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FAR 52. 246- 21 War r ant y of  Const r uct i on.   At  l east  30 days bef or e t he 
pl anned pr e- war r ant y conf er ence,  submi t  one set  of  t he war r ant y management  
pl an.   I ncl ude wi t hi n t he war r ant y management  pl an al l  r equi r ed act i ons 
and document s t o assur e t hat  t he Gover nment  r ecei ves al l  war r ant i es t o 
whi ch i t  i s  ent i t l ed.   The pl an nar r at i ve must  cont ai n suf f i c i ent  det ai l  
t o r ender  i t  sui t abl e f or  use by f ut ur e mai nt enance and r epai r  per sonnel ,  
whet her  t r adesmen,  or  of  engi neer i ng backgr ound,  not  necessar i l y  f ami l i ar  
wi t h t hi s cont r act .   The t er m " st at us"  as i ndi cat ed bel ow must  i ncl ude due 
dat e and whet her  i t em has been submi t t ed or  was accompl i shed.   Submi t  
war r ant y i nf or mat i on,  made avai l abl e dur i ng t he const r uct i on phase,   t o 
t he Cont r act i ng Of f i cer  f or  appr oval  pr i or  t o each mont hl y pay est i mat e.   
Assembl e appr oved i nf or mat i on i n a bi nder  and t ur n over  t o t he Gover nment  
upon accept ance of  t he wor k.   The const r uct i on war r ant y per i od must  begi n 
on t he dat e of  pr oj ect  accept ance and cont i nue f or  t he f ul l  pr oduct  
war r ant y per i od.   Conduct  a j oi nt  4 mont h and 9 mont h war r ant y i nspect i on,  
measur ed f r om t i me of  accept ance;  wi t h t he Cont r act or ,  Cont r act i ng Of f i cer  
and t he Cust omer  Repr esent at i ve.   The war r ant y management  pl an must  
i ncl ude,  but  i s not  l i mi t ed t o,  t he f ol l owi ng:

a.   Rol es and r esponsi bi l i t i es of  per sonnel  associ at ed wi t h t he war r ant y 
pr ocess,  i ncl udi ng poi nt s of  cont act  and t el ephone number s wi t hi n t he 
or gani zat i ons of  t he Cont r act or s,  subcont r act or s,  manuf act ur er s or  
suppl i er s i nvol ved.

b.   For  each war r ant y,  t he name,  addr ess,  t el ephone number ,  and emai l  of  
each of  t he guar ant or ' s r epr esent at i ves near est  t o t he pr oj ect  
l ocat i on.

c.   A l i s t  and st at us of  del i ver y of  Cer t i f i cat es of  War r ant y f or  ext ended 
war r ant y i t ems,  i ncl udi ng r oof s,  HVAC bal anci ng,  pumps,  mot or s,  
t r ansf or mer s,  and f or  commi ssi oned syst ems,  such as f i r e pr ot ect i on 
and al ar m syst ems,  spr i nkl er  syst ems,  and l i ght ni ng pr ot ect i on syst ems.

d.   As- Bui l t  Recor d of  Equi pment  and Mat er i al s l i s t  f or  each war r ant ed 
equi pment ,  i t em,  f eat ur e of  const r uct i on or  syst em i ndi cat i ng:

( 1)   Name of  i t em.
( 2)   Model  and ser i al  number s.
( 3)   Locat i on wher e i nst al l ed.
( 4)   Name and phone number s of  manuf act ur er s or  suppl i er s.
( 5)   War r ant i es and t er ms of  war r ant y.   I ncl ude one- year  over al l  

war r ant y of  const r uct i on,  i ncl udi ng t he st ar t i ng dat e of  war r ant y 
of  const r uct i on.   I t ems whi ch have ext ended war r ant i es must  be 
i ndi cat ed wi t h separ at e war r ant y expi r at i on dat es.

( 6)   Cr oss- r ef er ence t o war r ant y cer t i f i cat es as appl i cabl e.
( 7)   St ar t i ng poi nt  and dur at i on of  war r ant y per i od.
( 8)   Summar y of  mai nt enance pr ocedur es r equi r ed t o cont i nue t he 

war r ant y i n f or ce.
( 9)  Cr oss- r ef er ence t o speci f i c  per t i nent  Oper at i on and Mai nt enance 

manual s.
( 10)  Or gani zat i on,  names and phone number s of  per sons t o cal l  f or  

war r ant y ser vi ce.
( 11)  Typi cal  r esponse t i me and r epai r  t i me expect ed f or  var i ous 

war r ant ed equi pment .

e.   The pl ans f or  at t endance at  t he 4 and 9 mont h post - const r uct i on 
war r ant y i nspect i ons conduct ed by t he Gover nment .

f .   Pr ocedur e and st at us of  t aggi ng of  equi pment  cover ed by ext ended 
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war r ant i es.

g.   Copi es of  i nst r uct i ons t o be post ed near  sel ect ed pi eces of  equi pment  
wher e oper at i on i s cr i t i cal  f or  war r ant y or  saf et y r easons.

1. 7. 2   Per f or mance Bond

The Per f or mance Bond must  r emai n ef f ect i ve t hr oughout  t he const r uct i on 
per i od.

a.   I n t he event  t he Cont r act or  f ai l s  t o commence and di l i gent l y pur sue 
any const r uct i on war r ant y wor k r equi r ed,  t he Cont r act i ng Of f i cer  wi l l  
have t he wor k per f or med by ot her s,  and af t er  compl et i on of  t he wor k,  
wi l l  char ge t he r emai ni ng const r uct i on war r ant y f unds of  expenses 
i ncur r ed by t he Gover nment  whi l e per f or mi ng t he wor k,  i ncl udi ng,  but  
not  l i mi t ed t o admi ni st r at i ve expenses.

b.   I n t he event  suf f i c i ent  f unds ar e not  avai l abl e t o cover  t he 
const r uct i on war r ant y wor k per f or med by t he Gover nment  at  t he 
Cont r act or ' s expense,  t he Cont r act i ng Of f i cer  wi l l  have t he r i ght  t o 
r ecoup expenses f r om t he bondi ng company.

c.   Fol l owi ng or al  or  wr i t t en not i f i cat i on of  r equi r ed const r uct i on 
war r ant y r epai r  wor k,  r espond i n a t i mel y manner .   Wr i t t en 
ver i f i cat i on wi l l  f ol l ow or al  i nst r uct i ons.   Fai l ur e t o r espond wi l l  
be cause f or  t he Cont r act i ng Of f i cer  t o pr oceed agai nst  t he Cont r act or .

1. 7. 3   Pr e- War r ant y Conf er ence

Pr i or  t o cont r act  compl et i on,  and at  a t i me desi gnat ed by t he Cont r act i ng 
Of f i cer ,  meet  wi t h t he Cont r act i ng Of f i cer  t o devel op a mut ual  
under st andi ng wi t h r espect  t o t he r equi r ement s of  t hi s sect i on.   At  t hi s 
meet i ng,  est abl i sh and r evi ew communi cat i on pr ocedur es f or  Cont r act or  
not i f i cat i on of  const r uct i on war r ant y def ect s,  pr i or i t i es wi t h r espect  t o 
t he t ype of  def ect ,  r easonabl e t i me r equi r ed f or  Cont r act or  r esponse,  and 
ot her  det ai l s deemed necessar y by t he Cont r act i ng Of f i cer  f or  t he 
execut i on of  t he const r uct i on war r ant y  I n connect i on wi t h t hese 
r equi r ement s and at  t he t i me of  t he Cont r act or ' s qual i t y cont r ol  
compl et i on i nspect i on,  f ur ni sh t he name,  t el ephone number  and addr ess of  a 
l i censed and bonded company whi ch i s aut hor i zed t o i ni t i at e and pur sue 
const r uct i on war r ant y wor k act i on on behal f  of  t he Cont r act or .   Thi s poi nt  
of  cont act  must  be l ocat ed wi t hi n t he l ocal  ser vi ce ar ea of  t he war r ant ed 
const r uct i on,  be cont i nuousl y avai l abl e,  and be r esponsi ve t o Gover nment  
i nqui r y on war r ant y wor k act i on and st at us.   Thi s r equi r ement  does not  
r el i eve t he Cont r act or  of  any of  i t s  r esponsi bi l i t i es i n connect i on wi t h 
ot her  por t i ons of  t hi s pr ovi s i on.

1. 7. 4   Cont r act or ' s Response t o Const r uct i on War r ant y Ser vi ce Requi r ement s

Fol l owi ng or al  or  wr i t t en not i f i cat i on by t he Cont r act i ng Of f i cer ,  r espond 
t o const r uct i on war r ant y ser vi ce r equi r ement s i n accor dance wi t h t he 
" Const r uct i on War r ant y Ser vi ce Pr i or i t y Li st "  and t he t hr ee cat egor i es of  
pr i or i t i es l i s t ed bel ow.   Submi t  a r epor t  on any war r ant y i t em t hat  has 
been r epai r ed dur i ng t he war r ant y per i od.   I ncl ude wi t hi n t he r epor t  t he 
cause of  t he pr obl em,  dat e r epor t ed,  cor r ect i ve act i on t aken,  and when t he 
r epai r  was compl et ed.   I f  t he Cont r act or  does not  per f or m t he const r uct i on 
war r ant y wi t hi n t he t i mef r ame speci f i ed,  t he Gover nment  wi l l  per f or m t he 
wor k and back char ge t he const r uct i on war r ant y payment  i t em est abl i shed.
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a.   Fi r st  Pr i or i t y Code 1.   Per f or m onsi t e i nspect i on t o eval uat e 
s i t uat i on,  and det er mi ne cour se of  act i on wi t hi n 4 hour s,  i ni t i at e 
wor k wi t hi n 6 hour s and wor k cont i nuousl y t o compl et i on or  r el i ef .

b.   Second Pr i or i t y Code 2.   Per f or m onsi t e i nspect i on t o eval uat e 
s i t uat i on,  and det er mi ne cour se of  act i on wi t hi n 8 hour s,  i ni t i at e 
wor k wi t hi n 24 hour s and wor k cont i nuousl y t o compl et i on or  r el i ef .

c.   Thi r d Pr i or i t y Code 3.   Al l  ot her  wor k t o be i ni t i at ed wi t hi n 3 wor k 
days and wor k cont i nuousl y t o compl et i on or  r el i ef .

d.   The " Const r uct i on War r ant y Ser vi ce Pr i or i t y Li st "  i s  as f ol l ows:

Code 1- Li f e Saf et y Syst ems
( 1)   Fi r e suppr essi on syst ems.
( 2)   Fi r e al ar m syst em( s)  i n pl ace i n t he bui l di ng.

Code 1- Ai r  Condi t i oni ng Syst ems
( 1)   Recr eat i onal  suppor t .
( 2)   Ai r  condi t i oni ng l eak i n par t  of  bui l di ng,  i f  causi ng damage.
( 3)   Ai r  condi t i oni ng syst em not  cool i ng pr oper l y.

Code 1- Door s
( 1)   Over head door s not  oper at i onal ,  causi ng a secur i t y,  f i r e,  or  

saf et y pr obl em.
( 2)   I nt er i or ,  ext er i or  per sonnel  door s or  har dwar e,  not  f unct i oni ng 

pr oper l y,  causi ng a secur i t y,  f i r e,  or  saf et y pr obl em.

Code 3- Door s
( 1)   Over head door s not  oper at i onal .
( 2)   I nt er i or / ext er i or  per sonnel  door s or  har dwar e not  f unct i oni ng 

pr oper l y.

Code 1- El ect r i cal
( 1)   Power  f ai l ur e ( ent i r e ar ea or  any bui l di ng oper at i onal  af t er  1600 

hour s) .
( 2)   Secur i t y l i ght s
( 3)   Smoke det ect or s

Code 2- El ect r i cal
( 1)   Power  f ai l ur e ( no power  t o a r oom or  par t  of  bui l di ng) .
( 2)   Recept acl e and l i ght s ( i n a r oom or  par t  of  bui l di ng) .

Code 3- El ect r i cal
St r eet  l i ght s.

Code 1- Gas
( 1)   Leaks and br eaks.
( 2)   No gas t o f ami l y housi ng uni t  or  cant onment  ar ea.

Code 1- Heat
( 1)   Ar ea power  f ai l ur e af f ect i ng heat .
( 2)   Heat er  i n uni t  not  wor ki ng.

Code 2- Ki t chen Equi pment
( 1)   Di shwasher  not  oper at i ng pr oper l y.
( 2)   Al l  ot her  equi pment  hamper i ng pr epar at i on of  a meal .

Code 1- Pl umbi ng
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( 1)   Hot  wat er  heat er  f ai l ur e.
( 2)   Leaki ng wat er  suppl y pi pes.

Code 2- Pl umbi ng
( 1)   Fl ush val ves not  oper at i ng pr oper l y.
( 2)   Fi xt ur e dr ai n,  suppl y l i ne t o commode,  or  any wat er  pi pe l eaki ng.
( 3)   Commode l eaki ng at  base.

Code 3  - Pl umbi ng
Leaky f aucet s.

Code 3- I nt er i or
( 1)   Fl oor s damaged.
( 2)   Pai nt  chi ppi ng or  peel i ng.
( 3)   Casewor k.

Code 1- Roof  Leaks
Tempor ar y r epai r s wi l l  be made wher e maj or  damage t o pr oper t y i s 

occur r i ng.

Code 2- Roof  Leaks
Wher e maj or  damage t o pr oper t y i s not  occur r i ng,  check f or  l ocat i on of  

l eak dur i ng r ai n and compl et e r epai r s on a Code 2 basi s.

Code 2- Wat er  ( Ext er i or )
No wat er  t o f aci l i t y .

Code 2- Wat er  ( Hot )
No hot  wat er  i n por t i on of  bui l di ng l i s t ed.

Code 3- Al l  ot her  wor k not  l i s t ed above.

1. 7. 5   War r ant y Tags

At  t he t i me of  i nst al l at i on,  t ag each war r ant ed i t em wi t h a dur abl e,  oi l  
and wat er  r esi st ant  t ag appr oved by t he Cont r act i ng Of f i cer .   At t ach each 
t ag wi t h a copper  wi r e and spr ay wi t h a s i l i cone wat er pr oof  coat i ng.   
Al so,  submi t  t wo r ecor d copi es of  t he war r ant y t ags showi ng t he l ayout  and 
desi gn.   The dat e of  accept ance and t he QC si gnat ur e must  r emai n bl ank 
unt i l  t he pr oj ect  i s  accept ed f or  benef i c i al  occupancy.   Show t he 
f ol l owi ng i nf or mat i on on t he t ag.

Type of  pr oduct / mat er i al

Model  number

Ser i al  number

Cont r act  number

War r ant y per i od f r om/ t o

I nspect or ' s s i gnat ur e
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Const r uct i on Cont r act or

Addr ess

Tel ephone number

War r ant y cont act

Addr ess

Tel ephone number

War r ant y r esponse t i me 
pr i or i t y code

WARNI NG -  PROJECT PERSONNEL TO PERFORM ONLY OPERATI ONAL MAI NTENANCE DURI NG THE 
WARRANTY PERI OD.

PART 2   PRODUCTS

2. 1   RECORD DRAWI NGS

Pr epar e t he CAD dr awi ng f i l es i n Aut oCAD Rel ease 2013 f or mat  and Bent l ey 
Mi cr ost at i on V8i  f or mat  compat i bl e wi t h a Wi ndows 7 or  hi gher  oper at i ng 
syst em.

2. 1. 1   Addi t i onal  Dr awi ngs

I f  addi t i onal  dr awi ngs ar e r equi r ed,  pr epar e t hem usi ng t he speci f i ed 
el ect r oni c f i l e f or mat  appl y i ng t he same gr aphi c st andar ds speci f i ed f or  
or i gi nal  dr awi ngs.   The t i t l e bl ock and dr awi ng bor der  t o be used f or  any 
new f i nal  r ecor d dr awi ngs must  be i dent i cal  t o t hat  used on t he cont r act  
dr awi ngs.

2. 1. 1. 1   Sheet  Number s and Fi l e Names

I f  a sheet  needs t o be added bet ween t wo sequent i al  sheet s,  append a 
Suppl ement al  Dr awi ng Desi gnat or  i n accor dance wi t h ERDC/ I TL TR- 12- 6 Addi ng 
a dr awi ng sheet ,  and ERDC/ I TL TR- 12- 1.

2. 2   PDF AS- BUI LT FI LES

Pr ovi de el ect r oni c PDF " pl ot s"  of  al l  cont r act  dr awi ngs sheet s associ at ed 
wi t h t he as- bui l t  dr awi ng submi t t al .   Compi l e and or gani ze t he PDF set  t o 
mat ch t he cont r act  dr awi ngs.   

2. 3   REDLI NES AND MARKUPS

Pr ovi de PDFs of  t he cur r ent  wor ki ng r edl i nes and/ or  mar kups compl yi ng wi t h 
t he as- bui l t s dr awi ng and mar kup r equi r ement s cont ai ned i n t hi s 
speci f i cat i on.
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2. 4   AS- BUI LT RE- SUBMI SSI ON REQUI REMENTS

I f  el ement s of  an as- bui l t  submi t t al  or  advanced model i ng package ar e 
r ej ect ed,  pr ovi de t he f ol l owi ng f or  each r e- submi ssi on,  i n addi t i on t o any 
i nf or mat i on r equi r ed i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

a.   Re- submi t  al l  component s r equi r ed under  par agr aph As- Bui l t s or  
Advanced Model i ng Package,  i ncl udi ng a new Advanced Model i ng Submi t t al  
Checkl i st  and updat ed cont ent  i n r esponse t o Gover nment  comment s.

b.   Pr ovi de a copy of  al l  Gover nment  r evi ew comment s.

c.   Pr ovi de a di sposi t i on/ r esponse t o each Gover nment  r evi ew comment  f or  a 
back- check of  t he r e- submi ssi on del i ver abl e.

PART 3   EXECUTI ON

3. 1   AS- BUI LT DRAWI NGS

Pr ovi de and mai nt ai n t wo bl ack l i ne pr i nt  copi es of  t he PDF cont r act  
dr awi ngs f or  As- Bui l t  Dr awi ngs.   Mai nt ai n t he as- bui l t s t hr oughout  
const r uct i on as r ed- l i ned har d copi es on si t e and/ or  r ed- l i ned PDF f i l es.   
Submi t  As- Bui l t  Dr awi ngs 30 days pr i or  t o Benef i c i al  Occupance Dat e ( BOD) .

3. 1. 1   Mar kup Gui del i nes

Make comment s and mar kup t he dr awi ngs compl et e wi t hout  r ef er ence t o 
l et t er s,  memos,  or  mat er i al s t hat  ar e not  par t  of  t he As- Bui l t  dr awi ng.   
Show what  was changed,  how i t  was changed,  wher e i t em( s)  wer e r el ocat ed 
and change r el at ed det ai l s.   These wor ki ng as- bui l t  mar kup pr i nt s must  be 
neat ,  l egi bl e and accur at e as f ol l ows:

a.   Use base col or s of  r ed,  gr een,  and bl ue.   Col or  code f or  changes as 
f ol l ows:

( 1)   Speci al  ( Bl ue)  -  I t ems r equi r i ng speci al  i nf or mat i on,  
coor di nat i on,  or  speci al  det ai l i ng or  det ai l i ng not es.

( 2)   Del et i ons ( Red)  -  Over - st r i ke del et ed gr aphi c i t ems ( l i nes) ,  
l et t er i ng i n not es and l eader s.

( 3)   Addi t i ons ( Gr een)  -  Added i t ems,  l et t er i ng i n not es and l eader s.

b.   Pr ovi de a l egend i f  col or s ot her  t han t he " base"  col or s of  r ed,  gr een,  
and bl ue ar e used.

c.   Add and denot e any addi t i onal  equi pment  or  mat er i al  f aci l i t i es,  
ser vi ce l i nes,  i ncor por at ed under  As- Bui l t  Revi s i ons i f  not  al r eady 
shown i n l egend.

d.   Use f r equent  wr i t t en expl anat i ons on mar kup dr awi ngs t o descr i be 
changes.   Do not  t ot al l y r el y on gr aphi c means t o convey t he r evi s i on.

e.   Use l egi bl e l et t er i ng and pr eci se and cl ear  di gi t al  val ues when 
mar ki ng pr i nt s.   Cl ar i f y ambi gui t i es concer ni ng t he nat ur e and 
appl i cat i on of  change i nvol ved.

f .   Wher ever  a r evi s i on i s made,  al so make changes t o r el at ed sect i on 
v i ews,  det ai l s,  l egend,  pr of i l es,  pl ans and el evat i on v i ews,  
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schedul es,  not es and cal l  out  desi gnat i ons,  and mar k accor di ngl y t o 
avoi d conf l i c t i ng dat a on al l  ot her  sheet s.

g.   For  del et i ons,  cr oss out  al l  f eat ur es,  dat a and capt i ons t hat  r el at e 
t o t hat  r evi s i on.

h.   For  changes on smal l - scal e dr awi ngs and i n r est r i ct ed ar eas,  pr ovi de 
l ar ge- scal e i nser t s,  wi t h l eader s t o t he appl i cabl e l ocat i on.

i .   I ndi cat e one of  t he f ol l owi ng when at t achi ng a pr i nt  or  sket ch t o a 
mar kup pr i nt :

1)   Add an ent i r e dr awi ng t o cont r act  dr awi ngs

2)   Change t he cont r act  dr awi ng t o show

3)   Pr ovi ded f or  r ef er ence onl y t o f ur t her  det ai l  t he i ni t i al  desi gn.

j .   I ncor por at e al l  shop and f abr i cat i on dr awi ngs i nt o t he mar kup dr awi ngs.

3. 1. 2   As- Bui l t  Dr awi ngs Cont ent

Revi se As- Bui l t  Dr awi ngs i n accor dance wi t h ERDC/ I TL TR- 12- 1 and 
ERDC/ I TL TR- 12- 6.   Keep t hese wor ki ng as- bui l t  mar kup dr awi ngs cur r ent  on 
a weekl y basi s and at  l east  one set  avai l abl e on t he j obsi t e at  al l  
t i mes.   Changes f r om t he cont r act  dr awi ngs whi ch ar e made dur i ng 
const r uct i on or  addi t i onal  i nf or mat i on whi ch mi ght  be uncover ed i n t he 
cour se of  const r uct i on must  be accur at el y and neat l y r ecor ded as t hey 
occur  by means of  det ai l s and not es.   Submi t  t he wor ki ng as- bui l t  mar kup 
dr awi ngs f or  appr oval  pr i or  t o submi ssi on of  each mont hl y pay est i mat e.   
For  f ai l ur e t o mai nt ai n t he wor ki ng and f i nal  r ecor d dr awi ngs as speci f i ed 
her ei n,  t he Cont r act i ng Of f i cer  wi l l  wi t hhol d 10 per cent  of  t he mont hl y 
pr ogr ess payment  unt i l  appr oval  of  updat ed dr awi ngs.   Show on t he as- bui l t  
dr awi ngs,  but  not  l i mi t ed t o,  t he f ol l owi ng i nf or mat i on:

a.   The act ual  l ocat i on,  k i nds and si zes of  al l  sub- sur f ace ut i l i t y  
l i nes.   I n or der  t hat  t he l ocat i on of  t hese l i nes and appur t enances 
may be det er mi ned i n t he event  t he sur f ace openi ngs or  i ndi cat or s 
become cover ed over  or  obscur ed,  show by of f set  di mensi ons t o t wo 
per manent l y f i xed sur f ace f eat ur es t he end of  each r un i ncl udi ng each 
change i n di r ect i on on t he r ecor d dr awi ngs.   Locat e val ves,  spl i ce 
boxes and si mi l ar  appur t enances by di mensi oni ng al ong t he ut i l i t y  r un 
f r om a r ef er ence poi nt .   Al so r ecor d t he aver age dept h bel ow t he 
sur f ace of  each r un.

b.   The l ocat i on and di mensi ons of  any changes wi t hi n t he bui l di ng 
st r uct ur e.

c.   Layout  and schemat i c dr awi ngs of  el ect r i cal  c i r cui t s and pi pi ng.

d.   Cor r ect  gr ade,  el evat i ons,  cr oss sect i on,  or  al i gnment  of  r oads,  
ear t hwor k,  st r uct ur es or  ut i l i t i es i f  any changes wer e made f r om 
cont r act  pl ans.

e.   Changes i n det ai l s of  desi gn or  addi t i onal  i nf or mat i on obt ai ned f r om 
wor ki ng dr awi ngs speci f i ed t o be pr epar ed or  f ur ni shed by t he 
Cont r act or ;  i ncl udi ng but  not  l i mi t ed t o shop dr awi ngs,  f abr i cat i on,  
er ect i on,  i nst al l at i on pl ans and pl aci ng det ai l s,  pi pe s i zes,  
i nsul at i on mat er i al ,  di mensi ons of  equi pment ,  and f oundat i ons.
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f .   The t opogr aphy,  i nver t  el evat i ons and gr ades of  dr ai nage i nst al l ed or  
af f ect ed as par t  of  t he pr oj ect  const r uct i on.

g.   Changes or  Revi s i ons whi ch r esul t  f r om t he f i nal  i nspect i on.

h.   Wher e cont r act  dr awi ngs or  speci f i cat i ons pr esent  opt i ons,  show onl y 
t he opt i on sel ect ed f or  const r uct i on on t he wor ki ng as- bui l t  mar kup 
dr awi ngs.

i .   I f  bor r ow mat er i al  f or  t hi s pr oj ect  i s  f r om sour ces on Gover nment  
pr oper t y,  or  i f  Gover nment  pr oper t y i s used as a spoi l  ar ea,  f ur ni sh a 
cont our  map of  t he f i nal  bor r ow pi t / spoi l  ar ea el evat i ons.

j .   Syst ems desi gned or  enhanced by t he Cont r act or ,  such as HVAC cont r ol s,  
f i r e al ar m,  f i r e spr i nkl er ,  and i r r i gat i on syst ems.

k.   Changes i n l ocat i on of  equi pment  and ar chi t ect ur al  f eat ur es.

j .   Modi f i cat i ons ( i ncl ude wi t hi n change or der  pr i ce t he cost  t o change 
wor ki ng as- bui l t  mar kup dr awi ngs t o r ef l ect  modi f i cat i ons) .

l .   Act ual  l ocat i on of  anchor s,  const r uct i on and cont r ol  j oi nt s,  et c. ,  i n 
concr et e.

m.   Unusual  or  unchar t ed obst r uct i ons t hat  ar e encount er ed i n t he cont r act  
wor k ar ea dur i ng const r uct i on.

n.   Locat i on,  ext ent ,  t hi ckness,  and si ze of  st one pr ot ect i on par t i cul ar l y 
wher e i t  wi l l  be nor mal l y submer ged by wat er .

3. 1. 3   GI S Dat a

Pr ovi de GI S dat a wi t h as- bui l t s.   GI S dat a shal l  be i n a f or mat  accept ed 
by ESRI  sof t war e.   Dat a shal l  compl y wi t h SDSFI E 3. 1. 0. 1.   The Ai r  For ce 
adapt at i on dat a di ct i onar y can be obt ai ned f r om t he Kadena GeoBase Of f i ce 
( 718ces. geobase@us. af . mi l  or  DSN 634- 9322) .   Al l  GI S dat a shal l  be 
del i ver ed wi t h t he f ol l owi ng r equi r ement s:

a.   Pr oj ect i on:  UTM Zone 52N

b.   Dat um:  WGS 1984

c.   Geoi d:  EGM 96

d.   Uni t s:  Met er s

3. 1. 4   GI S Dat a

Pr ovi de GI S dat a wi t h as- bui l t s.   GI S dat a shal l  be i n a f or mat  accept ed 
by ESRI  sof t war e.   Dat a shal l  compl y wi t h SDSFI E 3. 1. 0. 1.   Al l  GI S dat a 
shal l  be del i ver ed wi t h t he f ol l owi ng r equi r ement s:

a.   Pr oj ect i on:  JGD 2000 Zone 15

b.   Dat um:  WGS 1984

c.   Geoi d:  EGM 96
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d.   Uni t s:  Met er s

3. 2   RECORD DRAWI NG FI LES

I f  addi t i onal  dr awi ngs ar e r equi r ed,  pr epar e t hem usi ng t he speci f i ed 
el ect r oni c f i l e f or mat  appl y i ng t he same gr aphi c st andar ds speci f i ed f or  
or i gi nal  dr awi ngs.   The t i t l e bl ock and dr awi ng bor der  t o be used f or  any 
new f i nal  r ecor d dr awi ngs must  be i dent i cal  t o t hat  used on t he cont r act  
dr awi ngs.   Accompl i sh addi t i ons and cor r ect i ons t o t he cont r act  dr awi ngs 
usi ng CAD f i l es.   Pr ovi de al l  pr ogr am f i l es and har dwar e necessar y t o 
pr epar e f i nal  PDF r ecor d dr awi ngs.   The Cont r act i ng Of f i cer  wi l l  r evi ew 
f i nal  PDF r ecor d dr awi ngs f or  accur acy and r et ur n t hem t o t he Cont r act or  
f or  r equi r ed cor r ect i ons,  changes,  addi t i ons,  and del et i ons.

3. 2. 1   Rename t he CAD Dr awi ng f i l es

Rename t he CAD Dr awi ng f i l es usi ng t he [ ACES- PM Pr oj ect  Number  as t he 
Pr oj ect  Code f i el d,  ( e. g. ,  LXEZ11745C- 101. DWG) ] [ Cont r act  number  as t he 
Pr oj ect  Code f i el d,  ( e. g. ,  W912HV- 15- C- 0001- A- 101. DWG) ]  as i nst r uct ed i n 
t he Pr e- Const r uct i on conf er ence.   Use onl y t hose r enamed f i l es f or  t he 
Mar ked- up changes.   Make al l  changes on t he l ayer / l evel  as t he or i gi nal  
i t em.

a.   For  Aut oCAD f i l es ( DWG) ,  ent er  al l  as- bui l t  del t a changes and 
not at i ons on t he AS- BUI LT l ayer .

c.   When f i nal  r evi s i ons have been compl et ed,  show t he wor di ng " RECORD 
DRAWI NG AS- BUI LTS"  f ol l owed by t he name of  t he Cont r act or  i n l et t er s 
at  l east  5 mm hi gh on t he cover  sheet  dr awi ng.   Dat e RECORD DRAWI NG 
AS- BUI LTS"  dr awi ng r evi s i ons i n t he r evi s i on bl ock.

d.   Wi t hi n 20 days  af t er  Gover nment  appr oval  of  al l  of  t he wor ki ng r ecor d 
dr awi ngs f or  a phase of  wor k,  pr epar e t he f i nal  CAD r ecor d dr awi ngs 
f or  t hat  phase of  wor k and submi t  PDF dr awi ng f i l es and t wo set s of  
pr i nt s f or  r evi ew and appr oval .   The Gover nment  wi l l  pr ompt l y r et ur n 
one set  of  pr i nt s annot at ed wi t h any necessar y cor r ect i ons.   Wi t hi n 10 
days r evi se t he CAD f i l es accor di ngl y at  no addi t i onal  cost  and submi t  
one set  of  f i nal  pr i nt s f or  t he compl et ed phase of  wor k t o t he 
Gover nment .   Wi t hi n 20 days of  subst ant i al  compl et i on of  al l  phases of  
wor k,  submi t  t he f i nal  r ecor d dr awi ng package f or  t he ent i r e pr oj ect .   
Submi t  one set  of  el ect r oni c CAD f i l es,  and one set  of  t he appr oved 
wor ki ng r ecor d PDF f i l es on an opt i cal  di sc wi t h t wo set s of  pr i nt s.   
The CAD f i l es must  be compl et e i n al l  det ai l s and i dent i cal  i n f or m 
and f unct i on t o t he CAD dr awi ng f i l es suppl i ed by t he Gover nment .   
Pr epar e Aut oCAD f i l es f or  t r ansmi t t al  usi ng e- Tr ansmi t .  Make any 
t r ansact i ons or  adj ust ment s necessar y t o accompl i sh t hi s.   The 
Gover nment  r eser ves t he r i ght  t o r ej ect  any dr awi ng f i l es i t  deems 
i ncompat i bl e wi t h t he cust omer ' s CAD syst em.   Paper  pr i nt s,  dr awi ng 
f i l es and st or age medi a submi t t ed wi l l  become t he pr oper t y of  t he 
Gover nment  upon f i nal  appr oval .   Fai l ur e t o submi t  f i nal  r ecor d PDF 
dr awi ng f i l es,  CAD f i l es and mar ked pr i nt s as speci f i ed wi l l  be cause 
f or  wi t hhol di ng any payment  due under  t hi s cont r act .   Appr oval  and 
accept ance of  f i nal  r ecor d dr awi ngs must  be accompl i shed bef or e f i nal  
payment  i s made.

3. 3   RECORD DRAWI NGS

Pr epar e f i nal  r ecor d dr awi ngs af t er  t he compl et i on of  each def i nabl e 
f eat ur e of  wor k as l i s t ed i n t he Cont r act or  Qual i t y Cont r ol  Pl an ( such as 
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Foundat i ons,  Ut i l i t i es,  or  St r uct ur al  St eel  as appr opr i at e f or  t he 
pr oj ect ) .   Tr ansf er  t he changes f r om t he appr oved wor ki ng as- bui l t  mar kup 
dr awi ngs t o t he or i gi nal  el ect r oni c CAD dr awi ng f i l es.   Modi f y t he 
as- bui l t  CAD dr awi ng f i l es t o cor r ect l y show t he f eat ur es of  t he pr oj ect  
as- bui l t  by br i ngi ng t he wor ki ng CAD dr awi ng set  i nt o agr eement  wi t h 
appr oved wor ki ng as- bui l t  mar kup dr awi ngs,  and addi ng such addi t i onal  
dr awi ngs as may be necessar y.   Ref er  t o ERDC/ I TL TR- 12- 1.   Joi nt l y r evi ew 
t he wor ki ng as- bui l t  mar kup dr awi ngs wi t h pr i nt out s f r om wor ki ng as- bui l t  
CAD dr awi ng PDF f i l es f or  accur acy and compl et eness.   Mont hl y r evi ew of  
wor ki ng as- bui l t  CAD dr awi ng PDF f i l e pr i nt out s must  cover  al l  sheet s 
r evi sed si nce t he pr evi ous r evi ew.   These PDF dr awi ng f i l es ar e par t  of  
t he per manent  r ecor ds of  t hi s pr oj ect .   Any dr awi ngs damaged or  l ost  must  
be sat i sf act or i l y  r epl aced at  no expense t o t he Gover nment .

Dr awi ng r evi s i ons ( i ncl ude wi t hi n change or der  pr i ce t he cost  t o change 
wor ki ng and f i nal  r ecor d dr awi ngs t o r ef l ect  r evi s i ons)  and compl i ance 
wi t h t he f ol l owi ng pr ocedur es.

a.   Fol l ow di r ect i ons i n t he r evi s i on f or  post i ng descr i pt i ve changes.

b.   The r evi s i on del t a s i ze must  be 8 mm unl ess t he ar ea wher e t he 
del t a i s t o be pl aced i s cr owded.   Use a smal l er  s i ze del t a f or  
cr owded ar eas.

c.   Pl ace a r evi s i on del t a at  t he l ocat i on of  each del et i on.

d.   For  new det ai l s or  sect i ons whi ch ar e added t o a dr awi ng,  pl ace a 
r evi s i on del t a by t he det ai l  or  sect i on t i t l e.

e.   For  mi nor  changes,  pl ace a r evi s i on del t a by t he ar ea changed on 
t he dr awi ng ( each l ocat i on) .

f .   For  maj or  changes t o a dr awi ng,  pl ace a r evi s i on del t a by t he 
t i t l e of  t he af f ect ed pl an,  sect i on,  or  det ai l  at  each l ocat i on.

g.   For  changes t o schedul es or  dr awi ngs,  pl ace a r evi s i on del t a 
ei t her  by t he schedul e headi ng or  by t he change i n t he schedul e.

3. 3. 1   Fi nal  Recor d Dr awi ng Package

Submi t  t he f i nal  r ecor d PDF and  CAD dr awi ngs package f or  t he ent i r e 
pr oj ect  wi t hi n 20 days of  subst ant i al  compl et i on of  al l  phases of  wor k.   
Submi t  one set  of  A1 si ze PDF and CAD f i l es on opt i cal  di sc,  r ead- onl y 
memor y ( ROM) ,  t wo set s of  A1 si ze pr i nt s and one set  of  t he appr oved 
wor ki ng r ecor d dr awi ngs.   The package must  be compl et e i n al l  det ai l s and 
i dent i cal  i n f or m and f unct i on t o t he cont r act  dr awi ng f i l es suppl i ed by 
t he Gover nment .

3. 4   FI NAL APPROVED SHOP DRAWI NGS

Submi t  f i nal  appr oved pr oj ect  shop dr awi ngs 30 days af t er  t r ansf er  of  t he 
compl et ed f aci l i t y .

3. 5   CONSTRUCTI ON CONTRACT SPECI FI CATI ONS

Submi t  f i nal  PDF f i l e r ecor d const r uct i on cont r act  speci f i cat i ons,  
i ncl udi ng r evi s i ons t her et o,  30 days af t er  t r ansf er  of  t he compl et ed 
f aci l i t y .

SECTI ON 01 78 00  Page 13



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

3. 6   AS- BUI LT RECORD OF EQUI PMENT AND MATERI ALS

Fur ni sh one copy of  pr el i mi nar y r ecor d of  equi pment  and mat er i al s used on 
t he pr oj ect  15 days pr i or  t o f i nal  i nspect i on.   Thi s pr el i mi nar y submi t t al  
wi l l  be r evi ewed and r et ur ned 2 days af t er  f i nal  i nspect i on wi t h 
Gover nment  comment s.   Submi t  Two set s of  f i nal  r ecor d of  equi pment  and 
mat er i al s 10 days af t er  f i nal  i nspect i on.   Key t he desi gnat i ons t o t he 
r el at ed ar ea depi ct ed on t he cont r act  dr awi ngs.   Li st  t he f ol l owi ng dat a:

RECORD OF DESI GNATED EQUI PMENT AND MATERI ALS DATA

Descr i pt i on Speci f i cat i on 
Sect i on

Manuf act ur er  
and Cat al og,  
Model ,  and 
Ser i al  Number

Composi t i on 
and Si ze

Wher e Used

3. 7   OPERATI ON AND MAI NTENANCE MANUALS

Pr ovi de pr oj ect  oper at i on and mai nt enance manual s as speci f i ed i n Sect i on 
01 78 23 OPERATI ON AND MAI NTENANCE MANUALS DATA.   Pr ovi de one
el ect r oni c copy of  t he Oper at i on and Mai nt enance Manual  f i l es and
t hr ee har d copi es of  t he Oper at i on and Mai nt enance Manual s.   Submi t
t o t he Cont r act i ng Of f i cer  f or  appr oval  wi t hi n 30 cal endar
days of  t he Benef i c i al  Occupancy Dat e ( BOD) .  Updat e and r esubmi t  f i l es f or
f i nal  appr oval  at  BOD.

3. 8   CLEANUP

Pr ovi de f i nal  c l eani ng i n accor dance wi t h ASTM E1971 and submi t  t wo copi es 
of  t he l i s t i ng of  compl et ed f i nal  c l ean- up i t ems.   Leave pr emi ses " br oom 
cl ean. "   Compl y wi t h GS- 37 f or  gener al  pur pose cl eani ng and bat hr oom 
cl eani ng.   Use onl y nonhazar dous cl eani ng mat er i al s,  i ncl udi ng nat ur al  
c l eani ng mat er i al s,  i n t he f i nal  c l eanup.   Cl ean i nt er i or  and ext er i or  
gl ass sur f aces exposed t o v i ew;  r emove t empor ar y l abel s,  st ai ns and 
f or ei gn subst ances;  pol i sh t r anspar ent  and gl ossy sur f aces;  vacuum 
car pet ed and sof t  sur f aces.   Cl ean equi pment  and f i xt ur es t o a sani t ar y 
condi t i on.   Cl ean f i l t er s of  oper at i ng equi pment  and compl y wi t h t he 
I ndoor  Ai r  Qual i t y ( I AQ)  Management  Pl an as r equi r ed.   Cl ean debr i s f r om 
r oof s,  gut t er s,  downspout s and dr ai nage syst ems.   Sweep paved ar eas and 
r ake cl ean l andscaped ar eas.   Remove wast e and sur pl us mat er i al s,  r ubbi sh 
and const r uct i on f aci l i t i es f r om t he si t e.   Recycl e,  sal vage,  and r et ur n 
const r uct i on and demol i t i on wast e f r om pr oj ect  i n accor dance wi t h  Sect i on 
01 57 19 TEMPORARY ENVI RONMENTAL CONTROLS,  and 01 74 19 CONSTRUCTI ON WASTE 
MANAGEMENT AND DI SPOSAL.

3. 9   REAL PROPERTY RECORD

Near  t he compl et i on of  Pr oj ect ,  but  a mi ni mum of  60 days pr i or  t o f i nal  
accept ance of  t he wor k,  compl et e and submi t  an account i ng of  al l  i nst al l ed 
pr oper t y wi t h I nt er i m DD FORM 1354.  Cont act  t he Cont r act i ng Of f i cer  f or  
any pr oj ect  speci f i c  i nf or mat i on necessar y t o compl et e t he DD FORM 1354.   
Ref er  t o UFC 1- 300- 08 f or  i nst r uct i on on compl et i ng t he DD FORM 1354.  
Ref er  t o At t achment  01 78 00- A f or  t he Dr af t  DD FORM 1354. At t ach t he Real  
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Pr oper t y r ecei v i ng Component ' s compl et ed Hi gh Per f or mance and Sust ai nabl e 
Bui l di ng ( HPSB)  Checkl i st  f or  each appl i cabl e bui l di ng t o t he compl et ed DD 
1354,  i n accor dance wi t h Sect i on 01 33 29 SUSTAI NABI LI TY REPORTI NG.   For  
conveni ence,  a bl ank f i l l abl e PDF DD FORM 1354 may be obt ai ned at  t he 
f ol l owi ng l i nk:   
www. esd. whs. mi l / Por t al s/ 54/ Document s/ DD/ f or ms/ dd/ dd1354. pdf  

Submi t  t he compl et ed Checkl i st  f or  DD FORM 1354 of  I nst al l ed Bui l di ng 
Equi pment  i t ems.   At t ach t hi s l i s t  t o t he updat ed DD FORM 1354.

    - -  End of  Sect i on - -
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SECTI ON 01 78 23

OPERATI ON AND MAI NTENANCE DATA

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

ASTM I NTERNATI ONAL ( ASTM)

ASTM E1971 ( 2005;  R 2011)  St ewar dshi p f or  t he 
Cl eani ng of  Commer ci al  and I nst i t ut i onal  
Bui l di ngs

1. 2   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl ysubmi t t al s 
not  havi ng a " G"  desi gnat i on ar e f or  Cont r act or  Qual i t y Cont r ol  or  
Desi gner  of  Recor d appr oval .  Submi t  t he f ol l owi ng i n accor dance wi t h 
Sect i on 01 33 00SUBMI TTAL PROCEDURES:

SD- 10 Oper at i on and Mai nt enance Dat a

O&M Dat abase;  G
Tr ai ni ng Pl an;  G
Tr ai ni ng Out l i ne;  G
Tr ai ni ng Cont ent ;  G

SD- 11 Cl oseout  Submi t t al s

Tr ai ni ng Vi deo Recor di ng;  G
Val i dat i on of  Tr ai ni ng Compl et i on;  G

1. 3   OPERATI ON AND MAI NTENANCE DATA

Submi t  Oper at i on and Mai nt enance ( O&M)  Dat a f or  t he pr ovi ded equi pment ,  
pr oduct ,  or  syst em,  def i ni ng t he i mpor t ance of  syst em i nt er act i ons,  
t r oubl eshoot i ng,  and l ong- t er m pr event i ve oper at i on and mai nt enance.   
Compi l e,  pr epar e,  and aggr egat e O&M dat a t o i ncl ude cl ar i f y i ng and 
updat i ng t he or i gi nal  sequences of  oper at i on t o as- bui l t  condi t i ons.   
Or gani ze and pr esent  i nf or mat i on i n suf f i c i ent  det ai l  t o c l ear l y expl ai n 
O&M r equi r ement s at  t he syst em,  equi pment ,  component ,  and subassembl y 
l evel .   I ncl ude an i ndex pr ecedi ng each submi t t al .   Submi t  i n accor dance 
wi t h t hi s sect i on and Sect i on 01 33 00 SUBMI TTAL PROCEDURES.

1. 3. 1   Package Qual i t y

Document s must  be f ul l y l egi bl e.   Oper at i on and Mai nt enance dat a must  be 
consi st ent  wi t h t he manuf act ur er ' s st andar d br ochur es,  schemat i cs,  pr i nt ed 
i nst r uct i ons,  gener al  oper at i ng pr ocedur es,  and saf et y pr ecaut i ons.
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1. 3. 2   Package Cont ent

Pr ovi de dat a package cont ent  i n bot h Engl i sh and Japanese,  and i n 
accor dance wi t h par agr aph SCHEDULE OF OPERATI ON AND MAI NTENANCE DATA 
PACKAGES.   Compl y wi t h t he dat a package r equi r ement s speci f i ed i n t he 
i ndi v i dual  t echni cal  sect i ons,  i ncl udi ng t he cont ent  of  t he packages and 
addr essi ng each pr oduct ,  component ,  and syst em desi gnat ed f or  dat a package 
submi ssi on,  except  as f ol l ows.   Use Dat a Package 5 f or  commi ssi oned i t ems 
wi t hout  a speci f i ed dat a package r equi r ement  i n t he i ndi v i dual  t echni cal  
sect i ons.   Pr ovi de a Dat a Package 5 i nst ead of  Dat a Package 1 or  2,  as 
speci f i ed i n t he i ndi v i dual  t echni cal  sect i on,  f or  i t ems t hat  ar e 
commi ssi oned.

1. 3. 3   Changes t o Submi t t al s

Pr ovi de manuf act ur er - or i gi nat ed changes or  r evi s i ons t o submi t t ed dat a i f  
a component  of  an i t em i s so af f ect ed subsequent  t o accept ance of  t he O&M 
Dat a.   Submi t  changes,  addi t i ons,  or  r evi s i ons r equi r ed by t he Cont r act i ng 
Of f i cer  f or  f i nal  accept ance of  submi t t ed dat a wi t hi n 30 cal endar  days of  
t he not i f i cat i on of  t hi s change r equi r ement .

[ 1. 3. 4   Commi ssi oni ng Aut hor i t y Revi ew and Appr oval

Submi t  t he commi ssi oned syst ems and equi pment  submi t t al s t o t he 
Commi ssi oni ng Aut hor i t y ( CxA)  t o r evi ew f or  compl et eness and 
appl i cabi l i t y .   Obt ai n val i dat i on f r om t he CxA t hat  t he syst ems and 
equi pment  pr ovi ded meet  t he r equi r ement s of  t he Cont r act  document s and 
desi gn i nt ent ,  par t i cul ar l y as t hey r el at e t o f unct i onal i t y,  ener gy 
per f or mance,  wat er  per f or mance,  mai nt ai nabi l i t y ,  sust ai nabi l i t y ,  syst em 
cost ,  i ndoor  envi r onment al  qual i t y,  and l ocal  envi r onment al  i mpact s.   The 
CxA communi cat es def i c i enci es t o t he Cont r act i ng Of f i cer .   Submi t  t he O&M 
manual s t o t he Cont r act i ng Of f i cer  upon a successf ul  r evi ew of  t he 
cor r ect i ons,  and wi t h t he CxA r ecommendat i on f or  appr oval  and accept ance 
of  t hese O&M manual s.   Thi s wor k i s i n addi t i on t o t he nor mal  r evi ew 
pr ocedur es f or  O&M dat a.

] 1. 4   O&M DATABASE

Devel op an edi t abl e,  el ect r oni c spr eadsheet  based on t he equi pment  i n t he 
Oper at i on and Mai nt enance Manual s t hat  cont ai ns t he i nf or mat i on r equi r ed 
t o st ar t  a pr event i ve mai nt enance pr ogr am.   As a mi ni mum,  pr ovi de l i s t  of  
syst em equi pment ,  l ocat i on i nst al l ed,  war r ant y expi r at i on dat e,  
manuf act ur er ,  model ,  and ser i al  number .

1. 5   OPERATI ON AND MAI NTENANCE MANUAL FI LE FORMAT

Assembl e dat a packages i nt o el ect r oni c Oper at i on and Mai nt enance Manual s.   
Assembl e each manual  i nt o a composi t e el ect r oni cal l y i ndexed f i l e usi ng 
t he most  cur r ent  ver si on of  Adobe Acr obat  or  s i mi l ar  sof t war e capabl e of  
pr oduci ng PDF f i l e f or mat .   Pr ovi de compact  di sks ( CD)  or  dat a di gi t al  
ver sat i l e di sk ( DVD)  as appr opr i at e,  so t hat  each one cont ai ns oper at i on,  
mai nt enance and r ecor d f i l es,  pr oj ect  r ecor d document s,  and t r ai ni ng 
vi deos.   I ncl ude a compl et e el ect r oni cal l y l i nked oper at i on and 
mai nt enance di r ect or y.

1. 5. 1   Or gani zat i on

Bookmar k Pr oduct  and Dr awi ng I nf or mat i on document s usi ng t he cur r ent  
ver si on of  CSI  Mast er f or mat  number i ng syst em,  and ar r ange submi t t al s usi ng 
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t he speci f i cat i on sect i ons as a st r uct ur e.   Use CSI  Mast er f or mat  and UFGS 
number s al ong wi t h descr i pt i ve bookmar ked t i t l es t hat  expl ai n t he cont ent  
of  t he i nf or mat i on t hat  i s bei ng bookmar ked.

1. 5. 2   CD or  DVD Label  and Di sk Hol der  or  Case

Pr ovi de t he f ol l owi ng i nf or mat i on on t he di sk l abel  and di sk hol der  or  
case:

a.   Bui l di ng Number .

b.   Pr oj ect  Ti t l e.

c.   Act i v i t y and Locat i on.

d.   Const r uct i on Cont r act  Number .

e.   Pr epar ed For :  ( Cont r act i ng Agency) .

f .   Pr epar ed By:  ( Name,  t i t l e,  phone number  and emai l  addr ess) .

g.   I ncl ude t he di sk cont ent  on t he di sk l abel .

h.   Dat e.

i .   Vi r us scanni ng pr ogr am used.

1. 6   TYPES OF I NFORMATI ON REQUI RED I N O&M DATA PACKAGES

The f ol l owi ng ar e a det ai l ed descr i pt i on of  t he dat a package i t ems l i s t ed 
i n par agr aph SCHEDULE OF OPERATI ON AND MAI NTENANCE DATA PACKAGES.

1. 6. 1   Oper at i ng I nst r uct i ons

Pr ovi de speci f i c  i nst r uct i ons,  pr ocedur es,  and i l l ust r at i ons f or  t he 
f ol l owi ng phases of  oper at i on f or  t he i nst al l ed model  and f eat ur es of  each 
syst em:

1. 6. 1. 1   Saf et y Pr ecaut i ons and Hazar ds

Li st  per sonnel  hazar ds and equi pment  or  pr oduct  saf et y pr ecaut i ons f or  
oper at i ng condi t i ons.   Li st  al l  r esi dual  hazar ds i dent i f i ed i n t he 
Act i v i t y Hazar d Anal ysi s pr ovi ded under  Sect i on 01 35 26 GOVERNMENT SAFETY 
REQUI REMENTS.   Pr ovi de r ecommended saf eguar ds f or  each i dent i f i ed hazar d.

1. 6. 1. 2   Oper at or  Pr est ar t

Pr ovi de pr ocedur es r equi r ed t o i nst al l ,  set  up,  and pr epar e each syst em 
f or  use.

1. 6. 1. 3   St ar t up,  Shut down,  and Post - Shut down Pr ocedur es

Pr ovi de nar r at i ve descr i pt i on f or  St ar t up,  Shut down and Post - shut down 
oper at i ng pr ocedur es i ncl udi ng t he cont r ol  sequence f or  each pr ocedur e.

1. 6. 1. 4   Nor mal  Oper at i ons

Pr ovi de Cont r ol  Di agr ams wi t h dat a t o expl ai n oper at i on and cont r ol  of  
syst ems and speci f i c  equi pment .   Pr ovi de nar r at i ve descr i pt i on of  Nor mal  
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Oper at i ng Pr ocedur es.

1. 6. 1. 5   Emer gency Oper at i ons

Pr ovi de Emer gency Pr ocedur es f or  equi pment  mal f unct i ons t o per mi t  a shor t  
per i od of  cont i nued oper at i on or  t o shut  down t he equi pment  t o pr event  
f ur t her  damage t o syst ems and equi pment .   Pr ovi de Emer gency Shut down 
I nst r uct i ons f or  f i r e,  expl osi on,  spi l l s ,  or  ot her  f or eseeabl e 
cont i ngenci es.   Pr ovi de gui dance and pr ocedur es f or  emer gency oper at i on of  
ut i l i t y  syst ems i ncl udi ng r equi r ed val ve posi t i ons,  val ve l ocat i ons and 
zones or  por t i ons of  syst ems cont r ol l ed.

1. 6. 1. 6   Oper at or  Ser vi ce Requi r ement s

Pr ovi de i nst r uct i ons f or  ser vi ces t o be per f or med by t he oper at or  such as 
l ubr i cat i on,  adj ust ment ,  i nspect i on,  and r ecor di ng gauge r eadi ngs.

1. 6. 1. 7   Envi r onment al  Condi t i ons

Pr ovi de a l i s t  of  Envi r onment al  Condi t i ons ( t emper at ur e,  humi di t y,  and 
ot her  r el evant  dat a)  t hat  ar e best  sui t ed f or  t he oper at i on of  each 
pr oduct ,  component  or  syst em.   Descr i be condi t i ons under  whi ch t he i t em 
equi pment  shoul d not  be al l owed t o r un.

1. 6. 1. 8   Oper at i ng Log

Pr ovi de f or ms,  sampl e l ogs,  and i nst r uct i ons f or  mai nt ai ni ng necessar y 
oper at i ng r ecor ds.

1. 6. 1. 9   Addi t i onal  Requi r ement s f or  HVAC Cont r ol  Syst ems

Pr ovi de Dat a Package 5 and t he f ol l owi ng f or  cont r ol  syst ems:

a.   Nar r at i ve descr i pt i on on how t o per f or m and appl y f unct i ons,  f eat ur es,  
modes,  and ot her  oper at i ons,  i ncl udi ng unoccupi ed oper at i on,  seasonal  
changeover ,  manual  oper at i on,  and al ar ms.   I ncl ude det ai l ed t echni cal  
manual  f or  pr ogr ammi ng and cust omi zi ng cont r ol  l oops and al gor i t hms.

b.   Ful l  as- bui l t  sequence of  oper at i ons.

c.   Copi es of  checkout  t est s and cal i br at i ons per f or med by t he Cont r act or  
( not  Cx t est s) .

d.   Ful l  poi nt s l i s t .   Pr ovi de a l i s t i ng of  r ooms wi t h t he f ol l owi ng 
i nf or mat i on f or  each r oom:

( 1)  Fl oor .

( 2)  Room number .

( 3)  Room name.

( 4)  Ai r  handl er  uni t  I D.

( 5)  Ref er ence dr awi ng number .

( 6)  Ai r  t er mi nal  uni t  t ag I D.

( 7)  Heat i ng or  cool i ng val ve t ag I D.

SECTI ON 01 78 23  Page 4



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

( 8)  Mi ni mum cf m.

( 9)  Maxi mum cf m.

e.   Ful l  pr i nt  out  of  al l  schedul es and set  poi nt s af t er  t est i ng and 
accept ance of  t he syst em.

f .   Ful l  as- bui l t  pr i nt  out  of  sof t war e pr ogr am.

g.   Mar ki ng of  syst em sensor s and t her most at s on t he as- bui l t  f l oor  pl an 
and mechani cal  dr awi ngs wi t h t hei r  cont r ol  syst em desi gnat i ons.

1. 6. 2   Pr event i ve Mai nt enance

Pr ovi de t he f ol l owi ng i nf or mat i on f or  pr event i ve and schedul ed mai nt enance 
t o mi ni mi ze r epai r s f or  t he i nst al l ed model  and f eat ur es of  each syst em.   
I ncl ude pot ent i al  envi r onment al  and i ndoor  ai r  qual i t y i mpact s of  
r ecommended mai nt enance pr ocedur es and mat er i al s.

1. 6. 2. 1   Lubr i cat i on Dat a

I ncl ude t he f ol l owi ng pr event i ve mai nt enance l ubr i cat i on dat a,  i n addi t i on 
t o i nst r uct i ons f or  l ubr i cat i on r equi r ed under  par agr aph OPERATOR SERVI CE 
REQUI REMENTS:

a.   A t abl e showi ng r ecommended l ubr i cant s f or  speci f i c  t emper at ur e r anges 
and appl i cat i ons.

b.   Char t s wi t h a schemat i c di agr am of  t he equi pment  showi ng l ubr i cat i on 
poi nt s,  r ecommended t ypes and gr ades of  l ubr i cant s,  and capaci t i es.

c.   A Lubr i cat i on Schedul e showi ng ser vi ce i nt er val  f r equency.

1. 6. 2. 2   Pr event i ve Mai nt enance Pl an,  Schedul e,  and Pr ocedur es

Pr ovi de manuf act ur er ' s schedul e f or  r out i ne pr event i ve mai nt enance,  
i nspect i ons,  condi t i on moni t or i ng ( pr edi ct i ve t est s)  and adj ust ment s 
r equi r ed t o ensur e pr oper  and economi cal  oper at i on and t o mi ni mi ze 
r epai r s.   Pr ovi de i nst r uct i ons st at i ng when t he syst ems shal l  be 
r et est ed.   Pr ovi de manuf act ur er ' s pr oj ect i on of  pr event i ve mai nt enance 
wor k- hour s on a dai l y,  weekl y,  mont hl y,  and annual  basi s i ncl udi ng cr af t  
r equi r ement s by t ype of  cr af t .   For  per i odi c cal i br at i ons,  pr ovi de 
manuf act ur er ' s speci f i ed f r equency and pr ocedur es f or  each separ at e 
oper at i on.

a.   Def i ne t he ant i c i pat ed t i me r equi r ed t o per f or m each of  each t est  
( wor k- hour s) ,  t est  appar at us,  number  of  per sonnel  i dent i f i ed by 
r esponsi bi l i t y ,  and a t est i ng val i dat i on pr ocedur e per mi t t i ng t he 
r ecor d oper at i on capabi l i t y  r equi r ement s wi t hi n t he schedul e.   Pr ovi de 
a r emar ks col umn f or  t he t est i ng val i dat i on pr ocedur e r ef er enci ng 
oper at i ng l i mi t s of  t i me,  pr essur e,  t emper at ur e,  vol ume,  vol t age,  
cur r ent ,  accel er at i on,  vel oci t y,  al i gnment ,  cal i br at i on,  adj ust ment s,  
c l eani ng,  or  speci al  syst em not es.   Del i neat e pr ocedur es f or  
pr event i ve mai nt enance,  i nspect i on,  adj ust ment ,  l ubr i cat i on and 
cl eani ng necessar y t o mi ni mi ze r epai r s.

b.   Repai r  r equi r ement s must  i nf or m oper at or s how t o check out ,  
t r oubl eshoot ,  r epai r ,  and r epl ace component s of  t he syst em.   I ncl ude 
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el ect r i cal  and mechani cal  schemat i cs and di agr ams and di agnost i c 
t echni ques necessar y t o enabl e oper at i on and t r oubl eshoot i ng of  t he 
syst em af t er  accept ance.

1. 6. 2. 3   Cl eani ng Recommendat i ons

Pr ovi de envi r onment al l y pr ef er abl e c l eani ng r ecommendat i ons i n accor dance 
wi t h ASTM E1971.

1. 6. 3   Repai r

Pr ovi de manuf act ur er ' s r ecommended pr ocedur es and i nst r uct i ons f or  
cor r ect i ng pr obl ems and maki ng r epai r s f or  t he i nst al l ed model  and 
f eat ur es of  each syst em.   I ncl ude pot ent i al  envi r onment al  and i ndoor  ai r  
qual i t y i mpact s of  r ecommended mai nt enance pr ocedur es and mat er i al s.

1. 6. 3. 1   Tr oubl eshoot i ng Gui des and Di agnost i c Techni ques

Pr ovi de st ep- by- st ep pr ocedur es t o pr ompt l y i sol at e t he cause of  t ypi cal  
mal f unct i ons.   Descr i be c l ear l y why t he checkout  i s per f or med and what  
condi t i ons ar e t o be sought .   I dent i f y t est s or  i nspect i ons and t est  
equi pment  r equi r ed t o det er mi ne whet her  par t s and equi pment  may be r eused 
or  r equi r e r epl acement .

1. 6. 3. 2   Wi r i ng Di agr ams and Cont r ol  Di agr ams

Pr ovi de poi nt - t o- poi nt  dr awi ngs of  wi r i ng and cont r ol  c i r cui t s i ncl udi ng 
f act or y- f i el d i nt er f aces.   Pr ovi de a compl et e and accur at e depi ct i on of  
t he act ual  j ob speci f i c  wi r i ng and cont r ol  wor k.   On di agr ams,  number  
el ect r i cal  and el ect r oni c wi r i ng and pneumat i c cont r ol  t ubi ng and t he 
t er mi nal s f or  each t ype,  i dent i cal l y t o act ual  i nst al l at i on conf i gur at i on 
and number i ng.

1. 6. 3. 3   Repai r  Pr ocedur es

Pr ovi de i nst r uct i ons and a l i s t  of  t ool s r equi r ed t o r epai r  or  r est or e t he 
pr oduct  or  equi pment  t o pr oper  condi t i on or  oper at i ng st andar ds.

1. 6. 3. 4   Removal  and Repl acement  I nst r uct i ons

Pr ovi de st ep- by- st ep pr ocedur es and a l i s t  of  r equi r ed t ool s and suppl i es 
f or  r emoval ,  r epl acement ,  di sassembl y,  and assembl y of  component s,  
assembl i es,  subassembl i es,  accessor i es,  and at t achment s.   Pr ovi de 
t ol er ances,  di mensi ons,  set t i ngs and adj ust ment s r equi r ed.   Use a 
combi nat i on of  t ext  and i l l ust r at i ons.

1. 6. 3. 5   Spar e Par t s and Suppl y Li st s

Pr ovi de l i s t s of  spar e par t s and suppl i es r equi r ed f or  r epai r  t o ensur e 
cont i nued ser vi ce or  oper at i on wi t hout  unr easonabl e del ays.   Speci al  
consi der at i on i s r equi r ed f or  f aci l i t i es at  r emot e l ocat i ons.   Li st  spar e 
par t s and suppl i es t hat  have a l ong l ead- t i me t o obt ai n.

1. 6. 3. 6   Repai r  Wor k- Hour s

Pr ovi de manuf act ur er ' s pr oj ect i on of  r epai r  wor k- hour s i ncl udi ng 
r equi r ement s by t ype of  cr af t .   I dent i f y,  and t abul at e separ at el y,  r epai r  
t hat  r equi r es t he equi pment  manuf act ur er  t o compl et e or  t o par t i c i pat e.
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1. 6. 4   Real  Pr oper t y Equi pment

Pr ovi de a l i s t  of  i nst al l ed equi pment  f ur ni shed under  t hi s Cont r act .   
I ncl ude al l  i nf or mat i on usual l y l i s t ed on manuf act ur er ' s name pl at e.   I n 
t he " EQUI PMENT- I N- PLACE LI ST"  i ncl ude,  as appl i cabl e,  t he f ol l owi ng f or  
each pi ece of  equi pment  i nst al l ed:   descr i pt i on of  i t em,  l ocat i on ( by r oom 
number ) ,  model  number ,  ser i al  number ,  capaci t y,  name and addr ess of  
manuf act ur er ,  name and addr ess of  equi pment  suppl i er ,  condi t i on,  spar e 
par t s l i s t ,  manuf act ur er ' s cat al og,  and war r ant y.   Submi t  t he f i nal  l i s t  
30 days af t er  t r ansf er  of  t he compl et ed f aci l i t y .

Key t he desi gnat i ons t o t he r el at ed ar ea depi ct ed on t he Cont r act  
dr awi ngs.   Li st  t he f ol l owi ng dat a:

            RECORD OF DESI GNATED EQUI PMENT AND MATERI ALS DATA

  Descr i pt i on   Speci f i cat i on   Manuf act ur er    Composi t i on   Wher e Used     
              Sect i on         and Cat al og,    and Si ze

                                Model ,  and
                                Ser i al  Number  

1. 6. 5   Appendi ces

Pr ovi de i nf or mat i on r equi r ed bel ow and i nf or mat i on not  speci f i ed i n t he 
pr ecedi ng par agr aphs but  per t i nent  t o t he mai nt enance or  oper at i on of  t he 
pr oduct  or  equi pment .   I ncl ude t he f ol l owi ng:

1. 6. 5. 1   Pr oduct  Submi t t al  Dat a

Pr ovi de a copy of  SD- 03 Pr oduct  Dat a submi t t al s document ed wi t h t he 
r equi r ed appr oval .

1. 6. 5. 2   Manuf act ur er ' s I nst r uct i ons

Pr ovi de a copy of  SD- 08 Manuf act ur er ' s I nst r uct i ons submi t t al s document ed 
wi t h t he r equi r ed appr oval .

1. 6. 5. 3   O&M Submi t t al  Dat a

Pr ovi de a copy of  SD- 10 Oper at i on and Mai nt enance Dat a submi t t al s 
document ed wi t h t he r equi r ed appr oval .

1. 6. 5. 4   Par t s I dent i f i cat i on

Pr ovi de i dent i f i cat i on and cover age f or  t he par t s of  each component ,  
assembl y,  subassembl y,  and accessor y of  t he end i t ems subj ect  t o 
r epl acement .   I ncl ude speci al  har dwar e r equi r ement s,  such as r equi r ement  
t o use hi gh- st r engt h bol t s and nut s.   I dent i f y par t s by make,  model ,  
ser i al  number ,  and sour ce of  suppl y t o al l ow r eor der i ng wi t hout  f ur t her  
i dent i f i cat i on.   Pr ovi de cl ear  and l egi bl e i l l ust r at i ons,  dr awi ngs,  and 
expl oded vi ews t o enabl e easy i dent i f i cat i on of  t he i t ems.   When 
i l l ust r at i ons omi t  t he par t  number s and descr i pt i on,  bot h t he 
i l l ust r at i ons and separ at e l i s t i ng must  show t he i ndex,  r ef er ence,  or  key 
number  t hat  shal l  cr oss- r ef er ence t he i l l ust r at ed par t  t o t he l i s t ed 
par t .   Gr oup t he par t s shown i n t he l i s t i ngs by component s,  assembl i es,  
and subassembl i es i n accor dance wi t h t he manuf act ur er ' s st andar d 
pr act i ce.   Par t s dat a may cover  mor e t han one model  or  ser i es of  
equi pment ,  component s,  assembl i es,  subassembl i es,  at t achment s,  or  
accessor i es,  such as t ypi cal l y shown i n a mast er  par t s cat al og.
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1. 6. 5. 5   War r ant y I nf or mat i on

Li st  and expl ai n t he var i ous war r ant i es and cl ear l y i dent i f y t he ser vi c i ng 
and t echni cal  pr ecaut i ons pr escr i bed by t he manuf act ur er s or  Cont r act  
document s i n or der  t o keep war r ant i es i n f or ce.   I ncl ude war r ant y 
i nf or mat i on f or  pr i mar y component sof  t he syst em.   Pr ovi de copi es of  
war r ant i es r equi r ed by Sect i on 01 78 00 CLOSEOUT SUBMI TTALS.

1. 6. 5. 6   Ext ended War r ant y I nf or mat i on

Li st  al l  war r ant i es f or  pr oduct s,  equi pment ,  component s,  and 
sub- component s whose dur at i on exceeds one year .   For  each war r ant y l i s t ed,  
i ndi cat e t he appl i cabl e speci f i cat i on sect i on,  dur at i on,  st ar t  dat e,  end 
dat e,  and t he poi nt  of  cont act  f or  war r ant y f ul f i l l ment .   Al so,  l i s t  or  
r ef er ence t he speci f i c  oper at i on and mai nt enance pr ocedur es t hat  must  be 
per f or med t o keep t he war r ant y val i d.   Pr ovi de copi es of  war r ant i es 
r equi r ed by Sect i on 01 78 00 CLOSEOUT SUBMI TTALS.

1. 6. 5. 7   Per sonnel  Tr ai ni ng Requi r ement s

Pr ovi de i nf or mat i on avai l abl e f r om t he manuf act ur er s t hat  i s  needed f or   
use i n t r ai ni ng desi gnat ed per sonnel  t o pr oper l y oper at e and mai nt ai n t he 
equi pment  and syst ems.

1. 6. 5. 8   Test i ng Equi pment  and Speci al  Tool  I nf or mat i on

I ncl ude i nf or mat i on on t est  equi pment  r equi r ed t o per f or m speci f i ed t est s 
and on speci al  t ool s needed f or  t he oper at i on,  mai nt enance,  and r epai r  of  
component s.   Pr ovi de f i nal  set  poi nt s.

1. 6. 5. 9   Test i ng and Per f or mance Dat a

I ncl ude compl et ed pr ef unct i onal  checkl i st s,  f unct i onal  per f or mance t est  
f or ms,  and moni t or i ng r epor t s.   I ncl ude r ecommended schedul e f or  r et est i ng 
and bl ank t est  f or ms.   Pr ovi de f i nal  set  poi nt s.

1. 6. 5. 10   Fi el d Test  Repor t s

Pr ovi de a copy of  Fi el d Test  Repor t s ( SD- 06)  submi t t al s document ed wi t h 
t he r equi r ed appr oval .

1. 6. 5. 11   Cont r act or  I nf or mat i on

Pr ovi de a l i s t  t hat  i ncl udes t he name,  addr ess,  and t el ephone number  of  
t he Gener al  Cont r act or  and each Subcont r act or  who i nst al l ed t he pr oduct  or  
equi pment ,  or  syst em.   For  each i t em,  al so pr ovi de t he name addr ess and 
t el ephone number  of  t he manuf act ur er ' s r epr esent at i ve and ser vi ce 
or gani zat i on t hat  can pr ovi de r epl acement s most  conveni ent  t o t he pr oj ect  
s i t e.   Pr ovi de t he name,  addr ess,  and t el ephone number  of  t he pr oduct ,  
equi pment ,  and syst em manuf act ur er s.

1. 7   SCHEDULE OF OPERATI ON AND MAI NTENANCE DATA PACKAGES

Pr ovi de t he O&M dat a packages speci f i ed i n i ndi v i dual  t echni cal  sect i ons.   
The i nf or mat i on r equi r ed i n each t ype of  dat a package f ol l ows:
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1. 7. 1   Dat a Package 1

a.   Saf et y pr ecaut i ons and hazar ds.

b.   Cl eani ng r ecommendat i ons.

c.   Mai nt enance and r epai r  pr ocedur es.

d.   War r ant y i nf or mat i on.

e.   Ext ended war r ant y i nf or mat i on.

f .   Cont r act or  i nf or mat i on.

g.   Spar e par t s and suppl y l i s t .

1. 7. 2   Dat a Package 2

a.   Saf et y pr ecaut i ons and hazar ds.

b.   Nor mal  oper at i ons.

c.   Envi r onment al  condi t i ons.

d.   Lubr i cat i on dat a.

e.   Pr event i ve mai nt enance pl an,  schedul e,  and pr ocedur es.

f .   Cl eani ng r ecommendat i ons.

g.   Mai nt enance and r epai r  pr ocedur es.

h.   Removal  and r epl acement  i nst r uct i ons.

i .   Spar e par t s and suppl y l i s t .

j .   Par t s i dent i f i cat i on.

k.   War r ant y i nf or mat i on.

l .   Ext ended war r ant y i nf or mat i on.

m.   Cont r act or  i nf or mat i on.

1. 7. 3   Dat a Package 3

a.   Saf et y pr ecaut i ons and hazar ds.

b.   Oper at or  pr est ar t .

c.   St ar t up,  shut down,  and post - shut down pr ocedur es.

d.   Nor mal  oper at i ons.

e.   Emer gency oper at i ons.

f .   Envi r onment al  condi t i ons.

g.   Oper at i ng l og.
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h.   Lubr i cat i on dat a.

i .   Pr event i ve mai nt enance pl an,  schedul e,  and pr ocedur es.

j .   Cl eani ng r ecommendat i ons.

k.   Tr oubl eshoot i ng gui des and di agnost i c t echni ques.

l .   Wi r i ng di agr ams and cont r ol  di agr ams.

m.   Mai nt enance and r epai r  pr ocedur es.

n.   Removal  and r epl acement  i nst r uct i ons.

o.   Spar e par t s and suppl y l i s t .

p.   Pr oduct  submi t t al  dat a.

q.   O&M submi t t al  dat a.

r .   Par t s i dent i f i cat i on.

s.   War r ant y i nf or mat i on.

t .   Ext ended war r ant y i nf or mat i on.

u.   Test i ng equi pment  and speci al  t ool  i nf or mat i on.

v.   Test i ng and per f or mance dat a.

w.   Cont r act or  i nf or mat i on.

x.   Fi el d t est  r epor t s.

1. 7. 4   Dat a Package 4

a.   Saf et y pr ecaut i ons and hazar ds.

b.   Oper at or  pr est ar t .

c.   St ar t up,  shut down,  and post - shut down pr ocedur es.

d.   Nor mal  oper at i ons.

e.   Emer gency oper at i ons.

f .   Oper at or  ser vi ce r equi r ement s.

g.   Envi r onment al  condi t i ons.

h.   Oper at i ng l og.

i .   Lubr i cat i on dat a.

j .   Pr event i ve mai nt enance pl an,  schedul e,  and pr ocedur es.

k.   Cl eani ng r ecommendat i ons.
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l .   Tr oubl eshoot i ng gui des and di agnost i c t echni ques.

m.   Wi r i ng di agr ams and cont r ol  di agr ams.

n.   Repai r  pr ocedur es.

o.   Removal  and r epl acement  i nst r uct i ons.

p.   Spar e par t s and suppl y l i s t .

q.   Repai r  wor k- hour s.

r .   Pr oduct  submi t t al  dat a.

s.   O&M submi t t al  dat a.

t .   Par t s i dent i f i cat i on.

u.   War r ant y i nf or mat i on.

v.   Ext ended war r ant y i nf or mat i on.

w.   Per sonnel  t r ai ni ng r equi r ement s.

x.   Test i ng equi pment  and speci al  t ool  i nf or mat i on.

y.   Test i ng and per f or mance dat a.

z.   Cont r act or  i nf or mat i on.

aa.  Fi el d t est  r epor t s.

1. 7. 5   Dat a Package 5

a.   Saf et y pr ecaut i ons and hazar ds.

b.   Oper at or  pr est ar t .

c.   St ar t - up,  shut down,  and post - shut down pr ocedur es.

d.   Nor mal  oper at i ons.

e.   Envi r onment al  condi t i ons.

f .   Pr event i ve mai nt enance pl an,  schedul e,  and pr ocedur es.

g.   Tr oubl eshoot i ng gui des and di agnost i c t echni ques.

h.   Wi r i ng and cont r ol  di agr ams.

i .   Mai nt enance and r epai r  pr ocedur es.

j .   Removal  and r epl acement  i nst r uct i ons.

k.   Spar e par t s and suppl y l i s t .

l .   Pr oduct  submi t t al  dat a.

m.   Manuf act ur er ' s i nst r uct i ons.
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n.   O&M submi t t al  dat a.

o.   Par t s i dent i f i cat i on.

p.   Test i ng equi pment  and speci al  t ool  i nf or mat i on.

q.   War r ant y i nf or mat i on.

r .   Ext ended war r ant y i nf or mat i on.

s.   Test i ng and per f or mance dat a.

t .   Cont r act or  i nf or mat i on.

u.   Fi el d t est  r epor t s.

v.   Addi t i onal  r equi r ement s f or  HVAC cont r ol  syst ems.

PART 2   PRODUCTS ( NOT USED)

PART 3   EXECUTI ON

3. 1   TRAI NI NG

Pr i or  t o accept ance of  t he f aci l i t y  by t he Cont r act i ng Of f i cer  f or  
Benef i c i al  Occupancy,  pr ovi de compr ehensi ve t r ai ni ng conduct ed i n Engl i sh 
f or  t he syst ems and equi pment  speci f i ed i n t he t echni cal  speci f i cat i ons.   
The t r ai ni ng must  be t ar get ed f or  t he Faci l i t i es Management  Speci al i st ,  
bui l di ng mai nt enance per sonnel ,  and appl i cabl e bui l di ng occupant s.   
I nst r uct or s must  be wel l - ver sed i n t he par t i cul ar  syst ems t hat  t hey ar e 
pr esent i ng.   Addr ess aspect s of  t he Oper at i on and Mai nt enance Manual  
submi t t ed i n accor dance wi t h Sect i on 01 78 00 CLOSEOUT SUBMI TTALS.   
Tr ai ni ng must  i ncl ude cl assr oom or  f i el d l ect ur es based on t he syst em 
oper at i ng r equi r ement s.   Not i f y t he Cont r act i ng Of f i cer  i n wr i t i ng seven 
( 7)  cal endar  days pr i or  of  t he schedul ed i nst r uct i onal  ser vi ces.   The 
l ocat i on of  c l assr oom t r ai ni ng r equi r es appr oval  by t he Cont r act i ng 
Of f i cer .

3. 1. 1   Tr ai ni ng Pl an

Submi t  a wr i t t en t r ai ni ng pl an t o t he Cont r act i ng Of f i cer  f or  appr oval  at  
l east  60 cal endar  days pr i or  t o t he schedul ed t r ai ni ng. [   Tr ai ni ng pl an 
must  be appr oved by t he Commi ssi oni ng Aut hor i t y ( CxA)  pr i or  t o f or war di ng 
t o t he Cont r act i ng Of f i cer .   Al so,  coor di nat e t he t r ai ni ng schedul e wi t h 
t he Cont r act i ng Of f i cer  and CxA. ]   I ncl ude wi t hi n t he pl an t he f ol l owi ng 
el ement s:

a.   Equi pment  i ncl uded i n t r ai ni ng.

b.   I nt ended audi ence.

c.   Locat i on of  t r ai ni ng.

d.   Dat es of  t r ai ni ng.

e.   Obj ect i ves.

f .   Out l i ne of  t he i nf or mat i on t o be pr esent ed and subj ect s cover ed 
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i ncl udi ng descr i pt i on.

g.   St ar t  and f i ni sh t i mes and dur at i on of  t r ai ni ng on each subj ect .

h.   Met hods ( e. g.  c l assr oom l ect ur e,  v i deo,  s i t e wal k- t hr ough,  act ual  
oper at i onal  demonst r at i ons,  wr i t t en handout s) .

i .   I nst r uct or  names and i nst r uct or  qual i f i cat i ons f or  each subj ect .

j .   Li st  of  t ext s and ot her  mat er i al s t o be f ur ni shed by t he Cont r act or  
t hat  ar e r equi r ed t o suppor t  t r ai ni ng.

k.   Descr i pt i on of  pr oposed sof t war e t o be used f or  v i deo r ecor di ng of  
t r ai ni ng sessi ons.

3. 1. 2   Tr ai ni ng Cont ent

The cor e of  t hi s t r ai ni ng must  be based on manuf act ur er ' s r ecommendat i ons 
and t he oper at i on and mai nt enance i nf or mat i on. [   The CxA i s r esponsi bl e 
f or  over seei ng and appr ovi ng t he cont ent  and adequacy of  t he t r ai ni ng. ]   
Spend 95 per cent  of  t he i nst r uct i on t i me dur i ng t he pr esent at i on on t he 
OPERATI ON AND MAI NTENANCE DATA.   I ncl ude t he f ol l owi ng f or  each syst em 
t r ai ni ng pr esent at i on:

a.   St ar t - up,  nor mal  oper at i on,  shut down,  unoccupi ed oper at i on,  seasonal  
changeover ,  manual  oper at i on,  cont r ol s set - up and pr ogr ammi ng,  
t r oubl eshoot i ng,  and al ar ms.

b.   Rel evant  heal t h and saf et y i ssues.

c.   Di scussi on of  how t he f eat ur e or  syst em i s envi r onment al l y 
r esponsi ve.   Advi se adj ust ment s and opt i mi zi ng met hods f or  ener gy 
conser vat i on.

d.   Desi gn i nt ent .

e.   Use of  O&M Manual  Fi l es.

f .   Revi ew of  cont r ol  dr awi ngs and schemat i cs.

g.   I nt er act i ons wi t h ot her  syst ems.

h.   Speci al  mai nt enance and r epl acement  sour ces.

i .   Tenant  i nt er act i on i ssues.

3. 1. 3   Tr ai ni ng Out l i ne

Pr ovi de t he Oper at i on and Mai nt enance Manual  Fi l es ( Bookmar ked PDF)  and a 
wr i t t en cour se out l i ne l i s t i ng t he maj or  and mi nor  t opi cs t o be di scussed 
by t he i nst r uct or  on each day of  t he cour se t o each t r ai nee i n t he 
cour se.   Pr ovi de t he cour se out l i ne 14 cal endar  days pr i or  t o t he t r ai ni ng.

3. 1. 4   Tr ai ni ng Vi deo Recor di ng

Recor d c l assr oom t r ai ni ng sessi on( s)  on vi deo.   Pr ovi de t o t he Cont r act i ng 
Of f i cer  t wo copi es of  t he t r ai ni ng sessi on( s)  i n DVD vi deo r ecor di ng 
f or mat .   Capt ur e wi t hi n t he r ecor di ng,  i n v i deo and audi o,  t he 
i nst r uct or s '  t r ai ni ng pr esent at i ons i ncl udi ng quest i on and answer  per i ods 

SECTI ON 01 78 23  Page 13



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

wi t h t he at t endees.   The r ecor di ng camer a( s)  must  be at t ended by a per son 
dur i ng t he r ecor di ng sessi ons t o assur e pr oper  s i ze of  exhi bi t s and 
pr oj ect i ons dur i ng t he r ecor di ng ar e v i s i bl e and r eadabl e when vi ewed as 
t r ai ni ng.

3. 1. 5   Unr esol ved Quest i ons f r om At t endees

I f ,  at  t he end of  t he t r ai ni ng cour se,  t her e ar e quest i ons f r om at t endees 
t hat  r emai n unr esol ved,  t he i nst r uct or  must  send t he answer s,  i n wr i t i ng,  
t o t he Cont r act i ng Of f i cer  f or  t r ansmi t t al  t o t he at t endees,  and t he 
t r ai ni ng vi deo must  be modi f i ed t o i ncl ude t he appr opr i at e c l ar i f i cat i ons.

3. 1. 6   Val i dat i on of  Tr ai ni ng Compl et i on

Ensur e t hat  each at t endee at  each t r ai ni ng sessi on si gns a c l ass r ost er  
dai l y t o conf i r m Gover nment  par t i c i pat i on i n t he t r ai ni ng.   At  t he 
compl et i on of  t r ai ni ng,  submi t  a s i gned val i dat i on l et t er  t hat  i ncl udes a 
sampl e r ecor d of  t r ai ni ng f or  r epor t i ng what  syst ems wer e i ncl uded i n t he 
t r ai ni ng,  who pr ovi ded t he t r ai ni ng,  when and wher e t he t r ai ni ng was 
per f or med,  and copi es of  t he s i gned cl ass r ost er s.   Pr ovi de t wo copi es of  
t he val i dat i on t o t he Cont r act i ng Of f i cer ,  and one copy t o t he Oper at i on 
and Mai nt enance Manual  Pr epar er  f or  i ncl usi on i nt o t he Manual ' s 
document at i on.

3. 1. 7   Qual i t y Cont r ol  Coor di nat i on

Coor di nat e t hi s t r ai ni ng wi t h[  t he CxA i n accor dance wi t h]  Sect i on 
01 45 00. 00 10 QUALI TY CONTROL.

    - -  End of  Sect i on - -
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TOTAL BUI LDI NG COMMI SSI ONI NG
05/ 16

PART 1   GENERAL

1. 1   SUMMARY

Commi ssi on t he bui l di ng syst ems l i s t ed her ei n.  Empl oy t he ser vi ces of  an 
i ndependent  Commi ssi oni ng Fi r m.  The Commi ssi oni ng Fi r m must  be a 1st  t i er  
subcont r act or  of  t he Gener al  or  Pr i me Cont r act or  and must  be f i nanci al l y 
and cor por at el y i ndependent  of  al l  ot her  subcont r act or s.   The 
Commi ssi oni ng Fi r m must  empl oy a Lead Commi ssi oni ng Speci al i st  f or  t he 
Cont r act or  ( CxC)  t hat  coor di nat es al l  aspect s of  t he commi ssi oni ng 
pr ocess.  Per f or m Commi ssi oni ng i n accor dance wi t h t he r equi r ement s of  t he 
cont r act  speci f i cat i ons and t he st andar d under  whi ch t he Commi ssi oni ng 
Fi r m' s qual i f i cat i ons ar e appr oved.  I n t he case of  a conf l i c t ,  t he most  
st r i ngent  r equi r ement  wi l l  pr evai l .   

The Commi ssi oni ng Speci al i st  f or  t he Gover nment  ( CxG)  i s a Gover nment  
empl oyee.  I n gener al ,  t he CxC coor di nat es t he commi ssi oni ng act i v i t i es and 
r epor t s t o t he Cont r act i ng Of f i cer ' s Repr esent at i ve/ CxG,  copyi ng t he 
Gener al  or  Pr i me Cont r act or  on al l  r esul t s i n accor dance wi t h Thi r d Par t y 
Cer t i f i cat i on ( TPC)  r equi r ement s.  The CxC' s r esponsi bi l i t i es,  al ong wi t h 
al l  ot her  cont r act or s '  commi ssi oni ng r esponsi bi l i t i es ar e det ai l ed i n t he 
speci f i cat i ons.   Al l  member s wor k t oget her  t o f ul f i l l  t hei r  cont r act ed 
r esponsi bi l i t i es and meet  t he obj ect i ves of  t he Cont r act  Document s.   

1. 2   SYSTEMS TO BE COMMI SSI ONED

Commi ssi on t he f ol l owi ng syst ems:

[ Heat i ng,  Vent i l at i ng,  Ai r  Condi t i oni ng,  and Ref r i ger at i on Syst ems 
( HVAC)

] [ Bui l di ng Aut omat i on Syst em
] [ Ut i l i t y  Moni t or i ng and Cont r ol  Syst em
] [ Li ght i ng Syst ems
] [ Power  Di st r i but i on Syst ems
] [ Power  Gener at i on Syst ems
] [ Renewabl e Ener gy Syst ems
] [ Ser vi ce Wat er  Heat i ng Syst ems
] [ Pl umbi ng Syst ems
] [ Nat ur al  Gas and Pr opane Syst ems
] [ Wat er  Pumpi ng and Mi xi ng Syst ems
] [ I r r i gat i on Syst ems
] [ Wat er  Har vest i ng/ Recl ai m Syst ems
] [ Compr essed Ai r  and Vacuum Syst ems
] [ Ener gy and Wat er  Ut i l i t y  Met er i ng Syst ems and Sub- Met er s
] Bui l di ng Envel ope:  moi st ur e and t her mal  i nt egr i t y and ai r  t i ght ness
[ Fenest r at i on Cont r ol  Syst ems
]
1. 3   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
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t he basi c desi gnat i on onl y.

AMERI CAN SOCI ETY OF HEATI NG,  REFRI GERATI NG AND AI R- CONDI TI ONI NG 
ENGI NEERS ( ASHRAE)

ASHRAE 180 ( 2012)  St andar d Pr act i ce f or  I nspect i on 
and Mai nt enance of  Commer ci al  Bui l di ng 
HVAC Syst ems

ASHRAE 202 ( 2013)  Commi ssi oni ng Pr ocess f or  Bui l di ngs 
and Syst ems

ASSOCI ATED AI R BALANCE COUNCI L ( AABC)

ACG Commi ssi oni ng Gui del i ne ( 2005)  Commi ssi oni ng Gui del i ne

NATI ONAL ENVI RONMENTAL BALANCI NG BUREAU ( NEBB)

NEBB Commi ssi oni ng St andar d ( 2009)  Pr ocedur al  St andar ds f or  Whol e 
Bui l di ng Syst ems Commi ssi oni ng of  New 
Const r uct i on;  3r d Edi t i on

SHEET METAL AND AI R CONDI TI ONI NG CONTRACTORS'  NATI ONAL ASSOCI ATI ON 
( SMACNA)

SMACNA 1429 ( 1994)  HVAC Syst ems Commi ssi oni ng Manual ,  
1st  Edi t i on

1. 4   COMMUNI CATI ON WI TH THE GOVERNMENT

The Lead Commi ssi oni ng Speci al i st  ( CxC)  must  submi t  al l  pl ans,  schedul es,  
r epor t s,  and document at i on di r ect l y t o t he Cont r act i ng Of f i cer ' s 
Repr esent at i ve concur r ent  wi t h submi ssi on t o t he CQC Syst em Manager .  The 
Lead Commi ssi oni ng Speci al i st  must  have di r ect  communi cat i on wi t h t he 
Cont r act i ng Of f i cer ' s Repr esent at i ve  r egar di ng al l  el ement s of  t he 
commi ssi oni ng pr ocess;  however ,  t he Gover nment  has no di r ect  cont r act  
aut hor i t y wi t h t he Lead Commi ssi oni ng Speci al i st .

1. 5   SEQUENCI NG AND SCHEDULI NG

1. 5. 1   Sequenci ng

Compl et e t he f ol l owi ng pr i or  t o st ar t i ng Funct i onal  Per f or mance Test s of  
mechani cal  syst ems:

a.   Al l  equi pment  and syst ems have been compl et ed,  c l eaned,  f l ushed,  
di s i nf ect ed,  cal i br at ed,  t est ed,  and oper at e i n accor dance wi t h 
cont r act  document s and const r uct i on pl ans and speci f i cat i ons.

b.   Per f or mance Ver i f i cat i on Test s of  t he cont r ol s syst ems have been 
compl et ed and t he Per f or mance Ver i f i cat i on Test  Repor t  has been 
submi t t ed and appr oved i n accor dance wi t h Speci f i cat i ons.

c.   Test i ng,  Adj ust i ng,  and Bal anci ng has been compl et ed and t he Test i ng,  
Adj ust i ng,  and Bal anci ng Repor t ,   has been submi t t ed and appr oved i n 
accor dance wi t h Speci f i cat i on Sect i on 23 05 93 TESTI NG,  ADJUSTI NG,  AND 
BALANCI NG FOR HVAC.

d.   The bui l di ng envel ope i s encl osed accor di ng t o cont r act  document s wi t h 
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f i nal  const r uct i on compl et ed,  t he Ai r  Bar r i er  Pr essur e Test s have been 
compl et ed and t he Ai r  Leakage Test  Repor t s and Di agnost i c Test  Repor t s 
have been submi t t ed and appr oved i n accor dance wi t h Speci f i cat i on 
Sect i on 07 05 23 PRESSURE TESTI NG AN AI R BARRI ER SYSTEM FOR AI R 
TI GHTNESS.

e.   The Pr e- Funct i onal  Checkl i st s have been submi t t ed and appr oved.

f .   The Cer t i f i cat e of  Readi ness f or  mechani cal  syst ems has been submi t t ed 
and appr oved.

Compl et e t he f ol l owi ng pr i or  t o st ar t i ng Funct i onal  Per f or mance Test s of  
t he el ect r i cal  syst ems:

a.   Al l  el ect r i cal ,  power  gener at i on,  and l i ght i ng equi pment  and syst ems 
have been compl et ed,  cal i br at ed,  t est ed,  and oper at e i n accor dance 
wi t h cont r act  document s and const r uct i on pl ans and speci f i cat i ons.

b.   The bui l di ng envel ope i s encl osed accor di ng t o cont r act  document s wi t h 
f i nal  const r uct i on compl et ed.

c.   Cei l i ng t i l es,  f l oor  cover i ngs,  and wi ndow cover i ngs ar e i n pl ace.

d.   The Cer t i f i cat e of  Readi ness f or  el ect r i cal  syst ems has been submi t t ed 
and appr oved.

e.   Lamps have compl et ed a mi ni mum 100 hour  bur n- i n per i od.

1. 5. 2   Pr oj ect  Schedul e

I ncl ude t he f ol l owi ng t asks i n t he pr oj ect  schedul e r equi r ed by Sect i on [
01 32 01. 00 10 PROJECT SCHEDULE] [ 01 32 16. 00 20 SMALL PROJECT CONSTRUCTI ON 
PROGRESS SCHEDULES] .   Ensur e suf f i c i ent  t i me i s schedul ed t o accommodat e 
t he r equi r ement s of  t hi s speci f i cat i on sect i on.   The or der  of  i t ems l i s t ed 
bel ow i s not  i nt ended t o i mpl y a speci f i ed sequence:

a.   Submi ssi on and appr oval  of  t he Commi ssi oni ng Fi r m and Commi ssi oni ng 
Speci al i st

b.   Submi ssi on and appr oval  of  t he Test i ng,  Adj ust i ng,  and Bal anci ng ( TAB)  
Fi r m and TAB Speci al i st  speci f i ed i n Sect i on 23 05 93 TESTI NG,  
ADJUSTI NG,  AND BALANCI NG FOR HVAC

c.   Submi ssi on of  t he Desi gn Revi ew Repor t  speci f i ed her ei n.

d.   Submi ssi on of  t he Desi gn Revi ew Repor t  speci f i ed i n Sect i on 23 05 93 
TESTI NG,  ADJUSTI NG,  AND BALANCI NG FOR HVAC.

e.   Submi ssi on and appr oval  of  t he Const r uct i on Phase Commi ssi oni ng Pl an

f .   I nst al l at i on of  per manent  ut i l i t i es ( gas,  wat er ,  el ect r i c)

g.   Bui l di ng Envel ope Const r uct i on

h.   Submi ssi on and appr oval  of  t he Bui l di ng Envel ope I nspect i on Checkl i st s

i .   Ai r  Bar r i er  Pr essur e Test s speci f i ed i n Sect i on 07 05 23 PRESSURE 
TESTI NG AN AI R BARRI ER SYSTEM FOR AI R TI GHTNESS
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j .   Dr ai nage and Vent ,  Bui l di ng Sewer s,  Wat er  Suppl y Syst ems and Backf l ow 
Pr event i on Assembl y Test s speci f i ed i n Sect i on 22 00 00 PLUMBI NG,  
GENERAL PURPOSE

k.   Fact or y Accept ance Test i ng f or  each of  t he syst ems t o be commi ssi oned 
as r equi r ed by t echni cal  speci f i cat i ons

l .   Manuf act ur er ' s Equi pment  St ar t - Up f or  each of  t he syst ems t o be 
commi ssi oned.

m.   Pot abl e Wat er  Syst em Fl ushi ng speci f i ed i n Sect i on 22 00 00 PLUMBI NG,  
GENERAL PURPOSE

n.   Oper at i onal  Test s of  t he pl umbi ng syst em speci f i ed i n Sect i on 22 00 00 
PLUMBI NG,  GENERAL PURPOSE.

o.   Pot abl e Wat er  Syst em Di si nf ect i on speci f i ed i n Sect i on 22 00 00 
PLUMBI NG,  GENERAL PURPOSE

p.   Submi ssi on and appr oval  of  t he TAB Schemat i c Dr awi ngs,  Repor t  For ms,  
and Pr ocedur es speci f i ed i n Sect i on 23 05 93 TESTI NG,  ADJUSTI NG,  AND 
BALANCI NG FOR HVAC.

q.   Submi ssi on and appr oval  of  Duct  Ai r  Leakage Test  Pr ocedur es speci f i ed 
i n Sect i on 23 05 93 TESTI NG,  ADJUSTI NG,  AND BALANCI NG FOR HVAC

r .   Duct  Ai r  Leakage Test  Execut i on speci f i ed i n Sect i on 23 05 93 TESTI NG,  
ADJUSTI NG,  AND BALANCI NG FOR HVAC

s.   Submi ssi on and appr oval  of  t he Fi nal  Duct  Ai r  Leakage Test  Repor t  
speci f i ed i n Sect i on 23 05 93 TESTI NG,  ADJUSTI NG,  AND BALANCI NG FOR 
HVAC

t .   Test i ng,  Adj ust i ng,  and Bal anci ng ( TAB)  Fi el d Wor k r equi r ed by Sect i on 
23 05 93 TESTI NG,  ADJUSTI NG,  AND BALANCI NG FOR HVAC

u.   Submi ssi on and appr oval  of  t he TAB Repor t  speci f i ed i n Sect i on 23 05 93
 TESTI NG,  ADJUSTI NG,  AND BALANCI NG FOR HVAC

v.   TAB Fi el d Accept ance Test i ng r equi r ed by Sect i on 23 05 93 TESTI NG,  
ADJUSTI NG,  AND BALANCI NG FOR HVAC

w.   Submi ssi on and appr oval  of  t he St ar t - Up Test i ng Repor t .

x.   Submi ssi on and appr oval  of  t he Per f or mance Ver i f i cat i on Test  
Pr ocedur es.

y.   Per f or mance Ver i f i cat i on Test s.   

z.   Per f or mance Ver i f i cat i on Test  Repor t .   

aa.  Pr e- Funct i onal  Checkl i st  Submi t t al

bb.  Funct i onal  Per f or mance Test i ng f or  each syst em t o be commi ssi oned

cc.  I nt egr at ed Syst ems Test s

dd.  Post - Test  Def i c i ency Cor r ect i on f or  each syst em t o be commi ssi oned
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ee.  Re- Test i ng

f f .  Endur ance Test s

gg.  Tr ai ni ng f or  each of  t he syst ems t o be commi ssi oned

hh.  Syst ems Manual / Comput er i zed Mai nt enance Management  Syst em Manual ,      
Mai nt enance Pl an,  and Ser vi ce Li f e Pl an submi ssi on and appr oval

i i .   Submi ssi on and appr oval  of  t he Commi ssi oni ng Repor t

j j .   Seasonal  Test i ng

1. 6   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .  Submi t  t he f ol l owi ng i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 01 Pr econst r uct i on Submi t t al s

Commi ssi oni ng Fi r m;  G

Lead Commi ssi oni ng Speci al i st

Techni cal  Commi ssi oni ng Speci al i st s

Commi ssi oni ng Fi r m' s Cont r act

SD- 06 Test  Repor t s 

Desi gn Revi ew Repor t ;  G

I nt er i m Const r uct i on Phase Commi ssi oni ng Pl an;  G

Fi nal  Const r uct i on Phase Commi ssi oni ng Pl an;  G

Bui l di ng Envel ope I nspect i on Checkl i st s;  G

Pr e- Funct i onal  Checkl i st s;  G

I ssues Log

Commi ssi oni ng Repor t ;  G 

Post - Const r uct i on Tr end Log Repor t ;  G

SD- 07 Cer t i f i cat es

Cer t i f i cat e of  Readi ness;  G

SD- 10 Oper at i on and Mai nt enance Dat a

Tr ai ni ng Pl an;  G

Tr ai ni ng At t endance Rost er s
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Syst ems Manual ;  G

Mai nt enance and Ser vi ce Li f e Pl ans

SD- 11 Cl oseout  Submi t t al s

Const r uct i on Phase Commi ssi oni ng Pl an;  G

Fi nal  Commi ssi oni ng Repor t ;  G

1. 7   COMMI SSI ONI NG FI RM

Pr ovi de a Commi ssi oni ng Fi r m t hat  i s cer t i f i ed i n commi ssi oni ng by one of  
t he f ol l owi ng:  t he AABC Commi ssi oni ng Gr oup ( ACG) ;  t he Nat i onal  
Envi r onment al  Bal anci ng Bur eau ( NEBB) ;  t he I nt er nat i onal  Cer t i f i cat i on 
Boar d/ Test i ng,  Adj ust i ng,  and Bal anci ng Bur eau ( I CB/ TABB) ,  t he Bui l di ng 
Commi ssi oni ng Associ at i on ( BCA) ;  t he Associ at i on of  Ener gy Engi neer s 
( AEE) .  The Commi ssi oni ng Fi r m must  be cer t i f i ed i n al l  syst ems t o be 
commi ssi oned t o t he ext ent  such cer t i f i cat i ons ar e avai l abl e f r om t he 
cer t i f y i ng body.   Descr i be any l apses i n cer t i f i cat i on or  di sci pl i nar y 
act i on t aken by t he cer t i f y i ng body agai nst  t he pr oposed Commi ssi oni ng 
Fi r m or  Lead Commi ssi oni ng Speci al i st  i n det ai l .   Any f i r m or  
commi ssi oni ng pr of essi onal  t hat  has been t he subj ect  of  di sci pl i nar y 
act i on by t he cer t i f y i ng body wi t hi n t he f i ve year s pr ecedi ng cont r act  
awar d i s not  el i gi bl e t o per f or m any dut i es r el at ed t o commi ssi oni ng.

a.   Submi t  t he Commi ssi oni ng Fi r m' s cer t i f i cat i on of  qual i f i cat i ons 
i ncl udi ng t he name of  t he f i r m and cer t i f i cat i ons no l at er  t han 60 
cal endar  days af t er  Not i ce t o Pr oceed.   Submi t  f our  har d copi es and an 
el ect r oni c copy.

b.   The Commi ssi oni ng Fi r m' s and Commi ssi oni ng Speci al i st s '  cer t i f i cat i ons 
must  be mai nt ai ned f or  t he ent i r e dur at i on of  t he dut i es speci f i ed 
her ei n.   I f ,  f or  any r eason,  t he f i r m or  a speci al i st  l oses a 
cer t i f i cat i on dur i ng t hi s per i od,  i mmedi at el y not i f y t he Cont r act i ng 
Of f i cer ' s Repr esent at i ve and submi t  anot her  Commi ssi oni ng Fi r m or  
Commi ssi oni ng Speci al i st  f or  appr oval .   Al l  wor k speci f i ed i n t hi s 
speci f i cat i on sect i on per f or med by t he Commi ssi oni ng Fi r m or  
associ at ed Commi ssi oni ng Speci al i st s i s i nval i d i f  t he Commi ssi oni ng 
Fi r m or  Commi ssi oni ng Speci al i st  l oses i t s cer t i f i cat i on pr i or  t o 
cont r act  compl et i on and must  be per f or med by an appr oved successor .

c.   The Commi ssi oni ng Fi r m must  over see and assi st  t he Gener al  or  Pr i me 
Cont r act or  wi t h t he wor k speci f i ed her ei n.  Submi t  t he Commi ssi oni ng 
Fi r m' s Cont r act  i ncl udi ng t he Scope of  Wor k associ at ed wi t h t he 
par agr aph POST- CONSTRUCTI ON SUPPORT no l at er  t han 30 cal endar  days 
af t er  appr oval  of  t he Commi ssi oni ng Fi r m.   Submi t  f our  har d copi es and 
an el ect r oni c copy.

d.   The Commi ssi oni ng Fi r m may act  as t he Pr essur e Test  Agency r equi r ed by 
Sect i on 07 05 23 PRESSURE TESTI NG AN AI R BARRI ER SYSTEM FOR AI R 
TI GHTNESS pr ovi ded t hat  al l  qual i f i cat i on r equi r ement s of  t hat  
speci f i cat i on sect i on ar e met .

1. 7. 1   Lead Commi ssi oni ng Speci al i st

The Commi ssi oni ng Fi r m must  pr ovi de a Lead Commi ssi oni ng Speci al i st  ( CxC)  
t hat  has a mi ni mum of  f i ve year s of  commi ssi oni ng exper i ence,  i ncl udi ng 
t wo pr oj ect s of  s i mi l ar  s i ze and compl exi t y,  and t hat  i s one of  t he 

SECTI ON 01 91 00. 15 10  Page 6



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

f ol l owi ng:  a NEBB qual i f i ed Syst ems Commi ssi oni ng Admi ni st r at or  ( SCA) ;   
ACG Cer t i f i ed Commi ssi oni ng Aut hor i t y ( CxA) ;  I CB/ TABB Cer t i f i ed 
Commi ssi oni ng Super vi sor ;  BCA Cer t i f i ed Commi ssi oni ng Pr of essi onal  ( CCP) ;  
AEE Cer t i f i ed Bui l di ng Commi ssi oni ng Pr of essi onal  ( CBCP) ;  Uni ver si t y of  
Wi sconsi n- Madi son Qual i f i ed Commi ssi oni ng Pr ocess Pr ovi der  ( QCxP) ;  ASHRAE 
Bui l di ng Commi ssi oni ng Pr of essi onal  ( BCxP) .  

a.   Submi t  t he Lead Commi ssi oni ng Speci al i st ' s  cer t i f i cat i on of  
qual i f i cat i ons i ncl udi ng t he name of  t he speci al i st  and f i r m;  
cer t i f i cat i ons;  year s of  exper i ence;  and a l i s t i ng of  r epr esent at i ve 
pr oj ect s of  s i mi l ar  s i ze and compl exi t y no l at er  t han 60 cal endar  days 
af t er  Not i ce t o Pr oceed.   Submi t  f our  har d copi es and an el ect r oni c 
copy.

b.   The Lead Commi ssi oni ng Speci al i st s cer t i f i cat i ons must  be mai nt ai ned 
f or  t he ent i r e dur at i on of  t he dut i es speci f i ed her ei n.   I f ,  f or  any 
r eason,  t he speci al i st  l oses a cer t i f i cat i on dur i ng t hi s per i od,  
i mmedi at el y not i f y t he Cont r act i ng Of f i cer ' s Repr esent at i ve  and 
submi t  anot her  Lead Commi ssi oni ng Speci al i st  f or  appr oval .   Al l  wor k 
speci f i ed i n t hi s speci f i cat i on sect i on t o be per f or med by t he Lead 
Commi ssi oni ng Speci al i st  i s  i nval i d i f  t he Lead Commi ssi oni ng 
Speci al i st  l oses i t s cer t i f i cat i on pr i or  t o cont r act  compl et i on and 
must  be per f or med by an appr oved successor .

c.   The Lead Commi ssi oni ng Speci al i st  must  l ead and over see t he 
commi ssi oni ng wor k speci f i ed her ei n and be t he pr i mar y poi nt  of  
cont act  f or  t he Gover nment  r egar di ng t he commi ssi oni ng wor k.

1. 7. 2   Techni cal  Commi ssi oni ng Speci al i st s

Techni cal  Commi ssi oni ng Speci al i st s,  empl oyed by t he Commi ssi oni ng Fi r m or  
f i nanci al l y and cor por at el y i ndependent  subcont r act or  hi r ed by t he 
Commi ssi oni ng Fi r m,  and t hat  have t he f ol l owi ng qual i f i cat i ons,  must  
per f or m t he t echni cal  wor k speci f i ed her ei n associ at ed wi t h each syst em t o 
be commi ssi oned:

a.   The t echni cal  wor k associ at ed wi t h mechani cal  syst ems i ncl udi ng 
Heat i ng,  Vent i l at i ng,  Ai r  Condi t i oni ng,  and Ref r i ger at i on Syst ems;  
Bui l di ng Aut omat i on Syst em;  Ut i l i t y  Moni t or i ng and Cont r ol  Syst em;  
Ser vi ce Wat er  Heat i ng Syst ems;  Pl umbi ng Syst ems;  Wat er  Pumpi ng and 
Mi xi ng Syst ems;  [ I r r i gat i on Syst ems] ;  [ Compr essed Ai r  and Vacuum 
Syst ems] ;  Ener gy and Wat er  Ut i l i t y  Met er i ng Syst ems must  be per f or med 
by a Commi ssi oni ng Speci al i st  cer t i f i ed by NEBB,  ACG,  I CB/ TABB,  or  BCA 
i n t he commi ssi oni ng of  HVAC syst ems wi t h f i ve year s of  exper i ence i n 
t he commi ssi oni ng of  HVAC syst ems.

b.   The t echni cal  wor k associ at ed wi t h el ect r i cal  syst ems i ncl udi ng 
Li ght i ng Syst ems;  Power  Di st r i but i on Syst ems;  Power  Gener at i on 
Syst ems;  Renewabl e Ener gy Syst ems must  be per f or med by an engi neer i ng 
t echni c i an cer t i f i ed by t he I nt er Nat i onal  El ect r i cal  Test i ng 
Associ at i on ( NETA)  or  t he Nat i onal  I nst i t ut e f or  Cer t i f i cat i on i n 
Engi neer i ng Technol ogi es ( NI CET)  wi t h f i ve year s of  exper i ence 
i nspect i ng,  t est i ng,  and cal i br at i ng el ect r i cal  di st r i but i on and 
gener at i on equi pment ,  syst ems,  and devi ces.

c.   The t echni cal  wor k associ at ed wi t h t he Bui l di ng Envel ope syst em must  
be per f or med by a r egi st er ed ar chi t ect  wi t h f i ve year s of  bui l di ng 
envel ope desi gn or  const r uct i on exper i ence.  The Commi ssi oni ng Fi r m 
t eam member  wi t h t he r equi r ed exper i ence r el at ed t o t he bui l di ng 
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envel ope may act  as t he Ai r  Bar r i er  I nspect or  r equi r ed by 
speci f i cat i on sect i on 07 27 10. 00 10 BUI LDI NG AI R BARRI ER SYSTEM 
pr ovi ded t hat  al l  qual i f i cat i on r equi r ement s of  t hat  speci f i cat i on 
sect i on ar e met .  The Commi ssi oni ng Fi r m t eam member  wi t h t he r equi r ed 
exper i ence r el at ed t o t he bui l di ng envel ope may act  as t he 
t her mogr apher  r equi r ed by speci f i cat i on sect i on 07 05 23 PRESSURE 
TESTI NG AN AI R BARRI ER SYSTEM FOR AI R TI GHTNESS pr ovi ded t hat  al l  of  
t he qual i f i cat i on r equi r ement s of  t hat  speci f i cat i on sect i on ar e met .

d.   Submi t  t he Techni cal  Commi ssi oni ng Speci al i st ' s  cer t i f i cat i on of  
qual i f i cat i ons i ncl udi ng t he name of  t he speci al i st  and f i r m;  
cer t i f i cat i ons;  year s of  exper i ence;  and a l i s t i ng of  r epr esent at i ve 
pr oj ect s of  s i mi l ar  s i ze and compl exi t y no l at er  t han 60 cal endar  days 
af t er  Not i ce t o Pr oceed.   Submi t  f our  har d copi es and an el ect r oni c 
copy.

1. 7. 3   Commi ssi oni ng St andar d

Compl y wi t h t he r equi r ement s of  t he commi ssi oni ng st andar d under  whi ch t he 
Commi ssi oni ng Fi r m and Speci al i st s qual i f i cat i ons ar e appr oved.   When t he 
f i r m and speci al i st s ar e cer t i f i ed by BCA,  AEE,  ASHRAE,  or  t he Uni ver si t y 
of  Wi sconsi n- Madi son,  compl y wi t h t he r equi r ement s of  one of  t he 
accept abl e st andar ds unl ess ot her wi se st at ed her ei n.   The accept abl e 
st andar ds ar e ACG Commi ssi oni ng Gui del i ne,  NEBB Commi ssi oni ng St andar d,  
SMACNA 1429,  or  ASHRAE 202.   Compl y wi t h appl i cabl e NETA and NI CET t est i ng 
st andar ds f or  el ect r i cal  syst ems.

a.   I mpl ement  al l  r ecommendat i ons and suggest ed pr act i ces cont ai ned i n t he 
Commi ssi oni ng St andar d and el ect r i cal  t est  st andar ds.   

b.   Use t he Commi ssi oni ng St andar d f or  al l  aspect s of  Commi ssi oni ng,  
i ncl udi ng cal i br at i on of  i nst r ument s.   

c.   Wher e t he i nst r ument  manuf act ur er  cal i br at i on r ecommendat i ons ar e mor e 
st r i ngent  t han t hose l i s t ed i n t he Commi ssi oni ng St andar d,  adher e t o 
t he manuf act ur er  cal i br at i on r ecommendat i ons.   

d.   Al l  qual i t y assur ance pr ovi s i ons of  t he Commi ssi oni ng St andar d such as 
per f or mance guar ant ees ar e par t  of  t hi s cont r act .   

e.   The Commi ssi oni ng Speci al i st s must  devel op commi ssi oni ng pr ocedur es 
f or  any syst ems or  syst em component s not  cover ed i n t he Commi ssi oni ng 
St andar d.   

f .   Use any new r equi r ement s,  r ecommendat i ons,  and pr ocedur es publ i shed or  
adopt ed pr i or  t o cont r act  sol i c i t at i on by t he body r esponsi bl e f or  t he 
Commi ssi oni ng St andar d.

[ 1. 8   SUSTAI NABI LI TY THI RD PARTY CERTI FI CATI ON ( TPC)

The Commi ssi oni ng Speci al i st s must  execut e and document  t he commi ssi oni ng 
act i v i t i es r equi r ed of  t he Commi ssi oni ng Aut hor i t y f or  t he pur poses of  
compl yi ng wi t h t he Thi r d Par t y Cer t i f i cat i on ( TPC)  r equi r ement s f or  t he 
pr oj ect  i n accor dance wi t h Sect i on 01 33 29 SUSTAI NABI LI TY REPORTI NG.  
Pr ovi de al l  commi ssi oni ng document at i on r equi r ed t o meet  t he TPC 
r equi r ement s.
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] 1. 9   I SSUES LOG

The Lead Commi ssi oni ng Speci al i st  must  devel op and mai nt ai n an I ssues Log 
f or  t r acki ng and r esol ut i on of  al l  def i c i enci es di scover ed t hr ough 
commi ssi oni ng r evi ew,  i nspect i on,  and t est i ng.   I ncl ude t he dat e of  f i nal  
r esol ut i on of  i ssues as conf i r med by t he Commi ssi oni ng Speci al i st .   Submi t  
t he I ssues Log on a mont hl y basi s at  a mi ni mum.   At  any poi nt  dur i ng 
const r uct i on,  any commi ssi oni ng t eam member  f i ndi ng def i c i enci es may 
communi cat e t hose def i c i enci es i n wr i t i ng t o t he Commi ssi oni ng Speci al i st  
f or  i ncl usi on i nt o t he I ssues Log.

Tr ack const r uct i on def i c i enci es i dent i f i ed i n t he I ssues Log usi ng QCS as 
speci f i ed i n Speci f i cat i on Sect i on 01 45 00. 15 10 RESI DENT MANAGEMENT 
SYSTEM CONTRACTOR MODE( RMS CM) .

1. 10   CERTI FI CATE OF READI NESS

Pr i or  t o schedul i ng Funct i onal  Per f or mance Test s f or  each syst em,  i ssue a 
Cer t i f i cat e of  Readi ness f or  t he syst em cer t i f y i ng t hat  t he syst em i s 
r eady f or  Funct i onal  Per f or mance Test i ng.   The Cer t i f i cat e of  Readi ness 
must  i ncl ude,  f or  each syst em t o be commi ssi oned,  al l  equi pment  and syst em 
st ar t - up r epor t s;  Per f or mance Ver i f i cat i on Test  Repor t s;  compl et ed 
Bui l di ng Envel ope I nspect i on Checkl i st s;  compl et ed Pr e- Funct i onal  
Checkl i st s;  Test i ng,  Adj ust i ng,  and Bal anci ng ( TAB)  Repor t ;  HVAC Cont r ol s 
St ar t - Up Repor t s;  and t he Ai r  Leakage Test  Repor t s and Di agnost i c Test  
Repor t s t o t he ext ent  appl i cabl e t o t he syst em.   The Cont r act or ;  t he Lead 
Commi ssi oni ng Speci al i st ;  t he Cont r act or ' s Qual i t y Cont r ol  Repr esent at i ve;  
t he Mechani cal ,  El ect r i cal ,  Cont r ol s,  and TAB subcont r act or  
r epr esent at i ves must  s i gn and dat e t he Cer t i f i cat e of  Readi ness.   Submi t  
t he Cer t i f i cat e of  Readi ness f or  each syst em no l at er  t han 14 cal endar  
days pr i or  t o Funct i onal  Per f or mance Test s of  t hat  syst em.   Submi t  f our  
har d copi es and an el ect r oni c copy.   Do not  schedul e Funct i onal  
Per f or mance Test s f or  a syst em unt i l  t he Cer t i f i cat e of  Readi ness f or  t hat  
syst em r ecei ves appr oval  by t he Gover nment .

PART 2   PRODUCTS

Not  used

PART 3   EXECUTI ON

3. 1   CONSTRUCTI ON PHASE

3. 1. 1   Const r uct i on Commi ssi oni ng Coor di nat i on Meet i ng

The Lead Commi ssi oni ng Speci al i st  must  l ead a Const r uct i on Commi ssi oni ng 
Coor di nat i on Meet i ng no l at er  t han 14 days af t er  appr oval  of  t he 
Commi ssi oni ng Fi r m and Commi ssi oni ng Speci al i st s t o di scuss t he 
commi ssi oni ng pr ocess i ncl udi ng cont r act  r equi r ement s,  l i nes of  
communi cat i on,  r ol es and r esponsi bi l i t i es,  schedul es,  document at i on 
r equi r ement s,  i nspect i on and t est  pr ocedur es,  and l ogi st i cs as speci f i ed 
i n t hi s speci f i cat i on sect i on.   The Cont r act or ' s Super i nt endent  or  Pr oj ect  
Manager ,  t he Cont r act or ' s Qual i t y Cont r ol  Repr esent at i ve,  and t he 
Gover nment  must  at t end t hi s meet i ng.   I nvi t e t he User  and a Di r ect or at e of  
Publ i c Wor ks Repr esent at i ve,  Reser ve Suppor t  Command Repr esent at i ve,  or  a 
Base Ci vi l  Engi neer  Of f i ce Repr esent at i ve t o at t end t hi s meet i ng.
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3. 1. 2   Const r uct i on Phase Commi ssi oni ng Pl an

3. 1. 2. 1   I nt er i m Const r uct i on Phase Commi ssi oni ng Pl an

The Lead Commi ssi oni ng Speci al i st  ( CxC)  must  pr epar e t he I nt er i m 
Const r uct i on Phase Commi ssi oni ng Pl an.   Submi t  t he I nt er i m Const r uct i on 
Phase Commi ssi oni ng Pl an no l at er  t han 30 cal endar  days af t er  t he 
Const r uct i on Commi ssi oni ng Coor di nat i on Meet i ng and no l at er  t han 14 days 
pr i or  t o t he st ar t  of  const r uct i on of  t he bui l di ng envel ope.   Submi t  f our   
har d copi es and an el ect r oni c copy.

I dent i f y t he commi ssi oni ng and t est i ng st andar ds and out l i ne t he over al l  
commi ssi oni ng pr ocess,  t he commi ssi oni ng schedul e,  t he commi ssi oni ng t eam 
member s and r esponsi bi l i t i es,  l i nes of  communi cat i on,  document at i on 
r equi r ement s f or  t he const r uct i on phase of  t he pr oj ect ,  and Templ at e 
Bui l di ng Envel ope I nspect i on Checkl i st s i n t he I nt er i m Const r uct i on Phase 
Commi ssi oni ng Pl an.  A Templ at e Const r uct i on Phase Commi ssi oni ng Pl an i s 
at t ached t o t hi s speci f i cat i on and i s avai l abl e i n wor d f or mat  upon 
r equest .   Pl ease not e t hat  t he Templ at e Const r uct i on Phase Commi ssi oni ng 
Pl an i s pr ovi ded as a suppl ement  and cont ai ns addi t i onal  det ai l ed 
r equi r ement s not  speci f i cal l y addr essed wi t hi n t hi s speci f i cat i on 
sect i on.   The CxC i s r equi r ed t o devel op a commi ssi oni ng pl an t hat  i s 
compr ehensi ve i n scope and conf or ms t o t he r equi r ement s of  t he cont r act  
document s.   

3. 1. 2. 1. 1   Checkl i st s

Downl oad exampl e Bui l di ng Envel ope I nspect i on Checkl i st s,  Pr e- Funct i onal  
Checkl i st s,  Funct i onal  Per f or mance Test  Checkl i st s,  and I nt egr at ed Syst ems 
Test  Checkl i st s f or  speci f i cat i on sect i on 01 91 00. 15 TOTAL BUI LDI NG 
COMMI SSI ONI NG at  t he f ol l owi ng l ocat i on:   
ht t p: / / www. wbdg. or g/ f f c/ dod/ uni f i ed- f aci l i t i es- gui de- speci f i cat i ons- uf gs/ f or ms- gr aphi cs- t abl es
The checkl i st s submi t t ed i n t he I nt er i m and Fi nal  Const r uct i on Phase 
Commi ssi oni ng Pl ans must  cont ai n t he same l evel  of  det ai l  shown i n t he 
exampl es.   The submi t t ed checkl i st s ar e not  r equi r ed t o mat ch t he f or mat  
of  t he exampl es.

3. 1. 2. 1. 2   Cont ent s

I n addi t i on t o t he r equi r ement s l i s t ed above and t hose i ncl uded i n t he 
Templ at e Commi ssi oni ng Pl an,  i ncl ude t he f ol l owi ng i n t he I nt er i m 
Const r uct i on Phase Commi ssi oni ng Pl an:

a.   Pl an pur pose

b.   Commi ssi oni ng scope

c.   Syst ems t o be commi ssi oned

d.   Exampl es and descr i pt i on of  devel opment  of  pr e- f unct i onal ,  i nt egr at ed 
syst ems t est ,  and f unct i onal  per f or mance t est  checkl i st s

e.   Bui l di ng i nf or mat i on

f .   Cont act  i nf or mat i on f or  t he Commi ssi oni ng Speci al i st s,  t he Cont r act i ng 
Of f i cer ' s Techni cal  Repr esent at i ve,  and t he Commi ssi oni ng Team l i st ed 
i n par agr aph Commi ssi oni ng Team

g.   Rol es and r esponsi bi l i t i es
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h.   Management  pl an

i .   Owner ' s Pr oj ect  Requi r ement s

j .   Descr i pt i on of  desi gn r evi ews by t he Commi ssi oni ng Speci al i st s

k.   Descr i pt i on and t empl at es f or  s i t e obser vat i on r epor t s and t he i ssues 
l og

l .   Li st i ng and descr i pt i on of  r equi r ed meet i ngs

m.   I dent i f i cat i on and sequence of  commi ssi oni ng and accept ance t asks f or  
i ncor por at i on i nt o t he Pr oj ect  Schedul e

n.   Li st i ng of  r equi r ed submi t t al s t o Gover nment  and Commi ssi oni ng 
Speci al i st s

o.   Descr i pt i on of  execut i on of  bui l di ng envel ope i nspect i on,  
pr e- f unct i onal  checks,  i nt egr at ed syst ems t est s,  and f unct i onal  
per f or mance t est s

p.   Descr i pt i on of  Endur ance Test s

q.   Accept ance t est i ng of  cr i t i cal  syst ems as i dent i f i ed i n cont r act  
document s

r .   Oper at i on and mai nt enance manual  r equi r ement s

s.   Descr i pt i on of  t r ai ni ng r equi r ement s

t .   Descr i pt i on of  r equi r ed Syst ems Manual

u.   Descr i pt i on of  t he Commi ssi oni ng Repor t

3. 1. 2. 1. 3   Templ at e Bui l di ng Envel ope I nspect i on Checkl i st s

The Bui l di ng Envel ope Techni cal  Commi ssi oni ng Speci al i st  must  devel op t he 
Templ at e Bui l di ng Envel ope I nspect i on Checkl i st s.  I ncl ude i t ems t hat  
ver i f y t he bui l di ng mat er i al s and const r uct i on mai nt ai n t he r equi r ed 
t her mal  and moi st ur e i nt egr i t y and ai r  t i ght ness of  t he bui l di ng envel ope 
syst em i n t he Bui l di ng Envel ope I nspect i on Checkl i st s.

3. 1. 2. 2   Fi nal  Const r uct i on Phase Commi ssi oni ng Pl an

The Lead Commi ssi oni ng Speci al i st  ( CxC)  must  pr epar e t he Fi nal  
Const r uct i on Phase Commi ssi oni ng Pl an.   Submi t  t he Fi nal  Const r uct i on 
Phase Commi ssi oni ng Pl an no l at er  t han 30 cal endar  days pr i or  t o t he st ar t  
of  Pr e- Funct i onal  Checks.   Submi t  f our  har d copi es and an el ect r oni c copy.

I ncl ude t he i nf or mat i on pr ovi ded i n t he I nt er i m Const r uct i on Phase 
Commi ssi oni ng Pl an.   I n addi t i on,  t he Techni cal  Commi ssi oni ng Speci al i st  
must  devel op t he Pr e- Funct i onal  Checkl i st s,  I nt egr at ed Syst ems Test  
Checkl i st s,  and Funct i onal  Per f or mance Test  Checkl i st s f or  each bui l di ng,  
f or  each syst em r equi r ed t o be commi ssi oned,  and f or  each component  f or  
i ncl usi on i n t he Fi nal  Const r uct i on Phase Commi ssi oni ng Pl an.
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3. 1. 2. 2. 1   Pr e- Funct i onal  Checkl i st s

The Pr e- Funct i onal  Checkl i st s must  i ncl ude i t ems f or  physi cal  i nspect i on 
or  t est i ng t hat  demonst r at e t hat  i nst al l at i on and st ar t - up of  equi pment  
and syst ems i s compl et e.   See par agr aph Pr e- Funct i onal  Checks f or  mor e 
i nf or mat i on.   

3. 1. 2. 2. 2   Funct i onal  Per f or mance Test  Checkl i st s

Funct i onal  Per f or mance Test  Checkl i st s must  i ncl ude pr ocedur es t hat   
expl ai n,  st ep- by- st ep,  t he act i ons and expect ed r esul t s t hat  wi l l  
demonst r at e t hat  t he syst em per f or ms i n accor dance wi t h t he cont r act .   See 
par agr aph Funct i onal  Per f or mance and I nt egr at ed Syst ems Test s f or  mor e 
i nf or mat i on.   I ncl ude t he f ol l owi ng sect i ons and det ai l s appr opr i at e t o 
t he syst ems bei ng t est ed i n t he Funct i onal  Per f or mance Test  Checkl i st s:

a.   Not abl e syst em f eat ur es i ncl udi ng i nf or mat i on about  cont r ol s t o 
f aci l i t at e under st andi ng of  syst em oper at i on

b.   Concl usi ons and r ecommendat i ons.   Concl usi ons must  c l ear l y i ndi cat e i f  
syst em does or  does not  per f or m i n accor dance wi t h cont r act  
r equi r ement s.   Recommendat i on must  c l ear l y i ndi cat e t hat  t he syst em 
shoul d or  shoul d not  be accept ed by t he Gover nment .

c.   Test  condi t i ons i ncl udi ng dat e,  begi nni ng and endi ng t i me,  and 
begi nni ng and endi ng out door  ai r  condi t i ons

d.   At t endees 

e.   I dent i f i cat i on of  t he equi pment  i nvol ved i n t he t est

f .   Cont r ol  syst em f eat ur e i dent i f i cat i on 

g.   Poi nt - t o- poi nt  obser vat i ons i ncl udi ng demonst r at i ng syst em f l ow met er s 
and sensor s have been cal i br at ed and ar e cor r ect l y di spl ayed on t he 
Oper at or  wor k st at i on

h.   Act uat or  oper at i on obser vat i ons demonst r at i ng act uat or  r esponses t o 
commands f r om t he cont r ol  syst em

i .   As- f ound condi t i on of  t he syst em oper at i on

j .   Li st  of  t est  i t ems wi t h st ep number s al ong wi t h t he cor r espondi ng 
f eat ur e or  cont r ol  oper at i on,  i nt ended t est  pr ocedur e,  expect ed syst em 
r esponse,  and pass/ f ai l  i ndi cat i on.

k.   Space f or  comment s f or  each t est  i t em.

3. 1. 2. 2. 3   I nt egr at ed Syst ems Test  Checkl i st s

I nt egr at ed Syst ems Test  Checkl i st s must  i ncl ude t est  pr ocedur es t hat  
expl ai n,  st ep- by- st ep,  t he act i ons and expect ed r esul t s t hat  wi l l  
demonst r at e t hat  t he syst em per f or ms i n accor dance wi t h t he cont r act .   See 
par agr aph Funct i onal  Per f or mance and I nt egr at ed Syst ems Test s f or  mor e 
i nf or mat i on.   I ncl ude t he f ol l owi ng sect i ons i n t he I nt egr at ed Syst ems 
Test  Checkl i st s:

a.   Not abl e f eat ur es of  t he i nt er connect ed syst ems or gani zed by di sci pl i ne 
i ncl udi ng i nf or mat i on t o f aci l i t at e under st andi ng of  syst em oper at i on
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b.   Concl usi ons and r ecommendat i ons.   Concl usi ons must  c l ear l y i ndi cat e i f  
t he syst ems do or  do not  per f or m i n accor dance wi t h cont r act  
r equi r ement s.   Recommendat i on must  c l ear l y i ndi cat e t hat  t he syst ems 
shoul d or  shoul d not  be accept ed by t he Gover nment

c.   Test  condi t i ons i ncl udi ng dat e and begi nni ng and endi ng t i me

d.   At t endees 

e.   I dent i f i cat i on of  t he equi pment  and syst ems i nvol ved i n t he t est

f .   Li st  of  t est  i t ems wi t h st ep number s al ong wi t h t he cor r espondi ng 
f eat ur e or  cont r ol  oper at i on,  i nt ended t est  pr ocedur e,  expect ed syst em 
r esponse,  and pass/ f ai l  i ndi cat i on.

g.   Space f or  comment s f or  each t est  i t em.

3. 1. 3   Desi gn Revi ew

The Lead Commi ssi oni ng Speci al i st  and Techni cal  Commi ssi oni ng Speci al i st s 
must  r evi ew t he const r uct i on cont r act  pl ans and speci f i cat i ons.   

a.   Advi se t he Cont r act i ng Of f i cer ' s Repr esent at i ve of  any def i c i enci es 
t hat  woul d pr event  t he bui l di ng syst ems and f eat ur es f r om oper at i ng or  
per f or mi ng ef f ect i vel y and f r om bei ng adequat el y mai nt ai nabl e.

b.   The Commi ssi oni ng Speci al i st s must  pr ovi de a Desi gn Revi ew Repor t  
i ndi v i dual l y l i s t i ng each def i c i ency and t he cor r espondi ng pr oposed 
cor r ect i ve act i on necessar y f or  pr oper  syst em oper at i on or  
per f or mance.   Submi t  f our  har d copi es and an el ect r oni c copy of  t he 
r epor t  t o t he Cont r act i ng Of f i cer ' s Repr esent at i ve  no l at er  t han 30 
days af t er  appr oval  of  t he Commi ssi oni ng Speci al i st s.   

c.   The Lead Commi ssi oni ng Speci al i st  must  par t i c i pat e i n a meet i ng t o 
di scuss any i t ems cont ai ned i n t he r epor t  no l at er  t han 14 cal endar  
days af t er  submi ssi on of  t he r epor t .

3. 1. 4   Const r uct i on Submi t t al s

Pr ovi de al l  submi t t al s associ at ed wi t h t he syst ems t o be commi ssi oned,  
i ncl udi ng shop dr awi ngs;  equi pment  submi t t al s;  t est  pl ans,  pr ocedur es,  and 
r epor t s;  and r esubmi t t al ' s  t o t he Commi ssi oni ng Speci al i st s.   The 
Techni cal  Commi ssi oni ng Speci al i st  must  r evi ew t he submi t t al s t o t he 
ext ent  necessar y t o ver i f y t hat  t he equi pment  and syst em i nst al l at i on wi l l  
compl y wi t h t he cont r act  r equi r ement s.

3. 1. 5   I nspect i on and Test i ng

Demonst r at e t hat  al l  syst em component s have been i nst al l ed,  t hat  each 
cont r ol  devi ce and i t em of  equi pment  oper at es,  and t hat  t he syst ems 
oper at e and per f or m,  i ncl udi ng i nt er act i ve oper at i on bet ween syst ems,  i n 
accor dance wi t h cont r act  document s and t he Owner ' s Pr oj ect  Requi r ement s.   
Requi r ement s i n r el at ed speci f i cat i on sect i ons ar e i ndependent  f r om t he 
r equi r ement s of  t hi s sect i on and do not  sat i sf y any of  t he r equi r ement s 
speci f i ed i n t hi s speci f i cat i on sect i on.   Pr ovi de al l  mat er i al s,  ser vi ces,  
and l abor  r equi r ed t o per f or m t he Pr e- Funct i onal  Checks,  Bui l di ng Envel ope 
I nspect i on,  I nt egr at ed Syst ems Test s,  and Funct i onal  Per f or mance Test s.
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3. 1. 5. 1   Commi ssi oni ng Team

Pr ovi de a commi ssi oni ng r epr esent at i ve f or  each sub- cont r act or  associ at ed 
wi t h t he syst ems t o be commi ssi oned.   Each commi ssi oni ng r epr esent at i ve i s 
r esponsi bl e f or  coor di nat i on of  t hei r  r espect i ve sub- cont r act or ' s 
execut i on of  t he commi ssi oni ng act i v i t i es and par t i c i pat i on i n t he 
i nspect i on and t est i ng r equi r ed by t hi s speci f i cat i on sect i on.   The 
desi gner s l i s t ed bel ow ar e t he desi gner s of  r ecor d f or  t hei r  r espect i ve 
syst ems.   Subst i t ut es must  be appr oved by t he Cont r act i ng Of f i cer ' s 
Repr esent at i ve.  The Gener al  or  Pr i me Cont r act or  shal l  pr ovi de a det ai l ed 
schedul e of  al l  Funct i onal  Per f or mance and I nt egr at ed Syst em Test i ng 
act i v i t i es t o be accompl i shed at  l east  14 cal endar  days pr i or  t o t he st ar t  
dat e of  t est i ng.  

3. 1. 5. 1. 1   Bui l di ng Envel ope I nspect i ons Team

The f ol l owi ng t eam member s must  par t i c i pat e i n bui l di ng envel ope 
i nspect i ons:

Desi gnat i on Funct i on

CxB Bui l di ng Envel ope Techni cal  Commi ssi oni ng Speci al i st

QAR Cont r act i ng Of f i cer ' s Qual i t y Assur ance Repr esent at i ve

CQC Cont r act or ' s Qual i t y Cont r ol  Per sonnel

BEC Cont r act or ' s Bui l di ng Envel ope Commi ssi oni ng Repr esent at i ve

[ AD] [ Ar chi t ect ur al  Desi gner ]

3. 1. 5. 1. 2   Mechani cal  Syst em Pr e- Funct i onal  Checks Team

The f ol l owi ng t eam member s must  par t i c i pat e i n Pr e- Funct i onal  checks of  
mechani cal  syst ems:

Desi gnat i on Funct i on

CxM Mechani cal  Syst em Techni cal  Commi ssi oni ng Speci al i st

QAR Cont r act i ng Of f i cer ' s Qual i t y Assur ance Repr esent at i ve

CQC Cont r act or ' s Qual i t y Cont r ol  Per sonnel

MC Cont r act or ' s Mechani cal  Commi ssi oni ng Repr esent at i ve

EC Cont r act or ' s El ect r i cal  Commi ssi oni ng Repr esent at i ve

CC Cont r act or ' s Cont r ol s Commi ssi oni ng Repr esent at i ve

TABC Cont r act or ' s TAB Commi ssi oni ng Repr esent at i ve

PC Cont r act or ' s Pl umbi ng Commi ssi oni ng Repr esent at i ve
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Desi gnat i on Funct i on

I C Cont r act or ' s I r r i gat i on Commi ssi oni ng Repr esent at i ve

3. 1. 5. 1. 3   El ect r i cal  Syst em Pr e- Funct i onal  Checks Team

The f ol l owi ng t eam member s must  par t i c i pat e i n Pr e- Funct i onal  checks of  
el ect r i cal  syst ems:

Desi gnat i on Funct i on

CxE El ect r i cal  Syst em Techni cal  Commi ssi oni ng Speci al i st

QAR Cont r act i ng Of f i cer ' s Qual i t y Assur ance Repr esent at i ve

CQC Cont r act or ' s Qual i t y Cont r ol  Per sonnel

EC Cont r act or ' s El ect r i cal  Commi ssi oni ng Repr esent at i ve

3. 1. 5. 1. 4   Mechani cal  Syst ems Test  Team

The f ol l owi ng t eam member s must  par t i c i pat e i n Funct i onal  Per f or mance,  
Seasonal , and I nt egr at ed Syst ems Test i ng of  mechani cal  syst ems:

Desi gnat i on Funct i on

CxM Mechani cal  Syst em Techni cal  Commi ssi oni ng Speci al i st

QAR Cont r act i ng Of f i cer ' s Qual i t y Assur ance Repr esent at i ve

CQC Cont r act or ' s Qual i t y Cont r ol  Per sonnel

MC Cont r act or ' s Mechani cal  Commi ssi oni ng Repr esent at i ve

EC Cont r act or ' s El ect r i cal  Commi ssi oni ng Repr esent at i ve

CC Cont r act or ' s Cont r ol s Commi ssi oni ng Repr esent at i ve

TABC Cont r act or ' s TAB Commi ssi oni ng Repr esent at i ve

PC Cont r act or ' s Pl umbi ng Commi ssi oni ng Repr esent at i ve

I C Cont r act or ' s I r r i gat i on Commi ssi oni ng Repr esent at i ve

[ MD] [ Mechani cal  Desi gner ]

[ PD] [ Pl umbi ng Desi gner ]
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3. 1. 5. 1. 5   El ect r i cal  Syst ems Test  Team

 The f ol l owi ng t eam member s must  par t i c i pat e i n Funct i onal  Per f or mance and 
I nt egr at ed Syst ems Test i ng of  el ect r i cal  syst ems:

Desi gnat i on Funct i on

CxE El ect r i cal  Syst em Techni cal  Commi ssi oni ng Speci al i st

QAR Cont r act i ng Of f i cer ' s Qual i t y Assur ance Repr esent at i ve

CQC Cont r act or ' s Qual i t y Cont r ol  Per sonnel

EC Cont r act or ' s El ect r i cal  Commi ssi oni ng Repr esent at i ve

[ ED] [ El ect r i cal  Desi gner ]

3. 1. 5. 1. 6   Ot her  Pr e- Funct i onal  and Funct i onal  Per f or mance Par t i c i pant s 

The f ol l owi ng may par t i c i pat e as t eam member s dur i ng Pr e- Funct i onal  Checks 
and Funct i onal  Per f or mance Test i ng:

Desi gnat i on Funct i on

[ DPW] [ Di r ect or at e of  Publ i c Wor ks Repr esent at i ve]

[ BCE] [ Base Ci vi l  Engi neer  Of f i ce Repr esent at i ve]

[ RSC] [ Reser ve Suppor t  Command Repr esent at i ve]

[ PWD] [ Publ i c Wor ks Di vi s i on Repr esent at i ve]

User Usi ng Agent ' s Repr esent at i ve

3. 1. 5. 2   Bui l di ng Envel ope I nspect i on

Document  bui l di ng envel ope i nspect i on by t he commi ssi oni ng t eam usi ng t he 
appr oved Templ at e Bui l di ng Envel ope I nspect i on Checkl i st s.   I ndi cat e 
commi ssi oni ng t eam member  i nspect i on and accept ance of  each Bui l di ng 
Envel ope I nspect i on Checkl i st  i t em by i ni t i al s at  t he t i me t hey ar e 
i nspect ed and f ound t o be i n conf or mance wi t h cont r act  r equi r ement s.   
I nspect  checkl i st  i t ems bef or e t hey become hi dden as const r uct i on 
pr ogr esses.

a.   Submi t  t he compl et ed and i ni t i al ed Bui l di ng Envel ope I nspect i on 
Checkl i st s no l at er  t han 7 cal endar  days af t er  compl et i on of  
i nspect i on of  al l  checkl i st s i t ems.   Submi t  f our  har d copi es and an 
el ect r oni c copy.

b.   The Bui l di ng Envel ope Techni cal  Commi ssi oni ng Speci al i st  must  make at  
l east  t wo si t e v i s i t s t o t he s i t e t o obser ve const r uct i on of  t he 
bui l di ng envel ope i n- pr ogr ess.   On each vi s i t ,  t he Bui l di ng Envel ope 
Commi ssi oni ng Speci al i st  must  r evi ew t he Cont r act or ' s i n- pr ogr ess 
checkl i st s t o ensur e t hat  t he commi ssi oni ng t eam i s i nspect i ng t he 
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bui l di ng envel ope as r equi r ed.

c.   The Bui l di ng Envel ope Techni cal  Commi ssi oni ng Speci al i st  must  wi t ness 
t he bui l di ng envel ope pr essur e t est s and di agnost i c t est s speci f i ed i n 
Speci f i cat i on Sect i on 07 05 23 PRESSURE TESTI NG AN AI R BARRI ER SYSTEM 
FOR AI R TI GHTNESS.   The Bui l di ng Envel ope Techni cal  Commi ssi oni ng 
Speci al i st  must  r evi ew t he r esul t i ng r epor t s and pr ovi de 
r ecommendat i ons f or  cor r ect i on of  any def i c i enci es or  f ur t her  t est i ng.

3. 1. 5. 3   Pr e- Funct i onal  Checks

Pr e- Funct i onal  Checkl i st s f r om t he appr oved Fi nal  Const r uct i on Phase 
Commi ssi oni ng Pl an must  be compl et ed by t he commi ssi oni ng t eam.   Compl et e 
one Pr e- Funct i onal  Checkl i st  f or  each i ndi v i dual  i t em of  equi pment  or  f or  
each syst em r equi r ed t o be commi ssi oned i ncl udi ng,  but  not  l i mi t ed t o,  
duct wor k,  pi pi ng,  equi pment ,  f i x t ur es ( l i ght i ng and pl umbi ng) ,  and 
cont r ol s.   I ndi cat e commi ssi oni ng t eam member  i nspect i on and accept ance of  
each Pr e- Funct i onal  Checkl i st  i t em by i ni t i al s.   Accept ance of  each 
Pr e- Funct i onal  Checkl i st  i t em by each t eam member  i ndi cat es t hat  i t em 
conf or ms t o t he const r uct i on cont r act  r equi r ement s i n t hei r  ar ea of  
r esponsi bi l i t y .   Techni cal  Commi ssi oni ng Speci al i st  accept ance of  each 
Pr e- Funct i onal  Checkl i st  i t em i ndi cat es t hat  each i t em has been i nst al l ed 
cor r ect l y and i n accor dance wi t h cont r act  document s and t he Owner ' s 
Pr oj ect  Requi r ement s.   Submi t  t he compl et ed and i ni t i al ed Pr e- Funct i onal  
Checkl i st s no l at er  t han 7 cal endar  days af t er  compl et i on of  i nspect i on of  
al l  checkl i st s i t ems f or  each syst em.   Submi t  f our  har d copi es and an 
el ect r oni c copy.   I ncl ude manuf act ur er  st ar t - up checkl i st s associ at ed wi t h 
equi pment  wi t h t he submi ssi on of  t he Pr e- Funct i onal  Checkl i st s.

3. 1. 5. 4   Test i ng,  Adj ust i ng,  and Bal anci ng ( TAB)  Repor t  and Fi el d 
Accept ance Test i ng

The Mechani cal  Syst em Techni cal  Commi ssi oni ng Speci al i st  must  r evi ew t he 
pr e- f i nal  TAB Repor t  r equi r ed by Speci f i cat i on Sect i on 23 05 93 TESTI NG,  
ADJUSTI NG,  AND BALANCI NG FOR HVAC.   I dent i f y any def i c i enci es t o t he 
Cont r act i ng Of f i cer ' s Repr esent at i ve  and t he Cont r act or ' s Qual i t y Cont r ol  
Per sonnel .   Resol ve al l  def i c i enci es pr i or  t o TAB Fi el d Accept ance 
Test i ng.  

The Mechani cal  Syst em Techni cal  Commi ssi oni ng Speci al i st  must  wi t ness t he 
TAB Fi el d Accept ance Test i ng speci f i ed by Sect i on 23 05 93 TESTI NG,  
ADJUSTI NG,  AND BALANCI NG FOR HVAC.   I ncl ude a cer t i f i cat i on by t he 
Mechani cal  Techni cal  Speci al i st  t hat  no out st andi ng def i c i enci es exi st  i n 
t he syst ems r el at i ve t o Test i ng,  Adj ust i ng,  and Bal anci ng wi t h t he f i nal  
TAB Repor t  submi t t al .

3. 1. 5. 5   HVAC Cont r ol s Test  Repor t s

The Mechani cal  Syst em Techni cal  Commi ssi oni ng Speci al i st  must  r evi ew t he 
Per f or mance Ver i f i cat i on Test i ng Pl an,  Checkl i st s,  and Repor t .   I ncl ude a 
cer t i f i cat i on by t he Mechani cal  Syst em Techni cal  Commi ssi oni ng Speci al i st  
t hat  t he submi t t al s cont ai n no def i c i enci es or  t hat  t he submi t t al s do not  
i ndi cat e any def i c i enci es i n t he HVAC syst ems or  HVAC cont r ol  syst ems wi t h 
each of  t hese submi t t al s.

SECTI ON 01 91 00. 15 10  Page 17



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

3. 1. 5. 6   Test s

3. 1. 5. 6. 1   Funct i onal  Per f or mance and I nt egr at ed Syst ems Test s

Schedul e Funct i onal  Per f or mance Test s f or  each syst em onl y af t er  t he 
Cer t i f i cat e of  Readi ness has been appr oved by t he Gover nment  f or  t he 
syst em.   Cor r ect  al l  def i c i enci es i dent i f i ed t hr ough any pr i or  r evi ew,  
i nspect i on,  or  t est  act i v i t y bef or e t he st ar t  of  Funct i onal  Per f or mance 
Test s.   Per f or m I nt egr at ed Syst ems Test s onl y af t er  t he Funct i onal  
Per f or mance Test s f or  each associ at ed syst em ar e compl et ed wi t h al l  
def i c i enci es r esol ved and af t er  t he r el at ed Funct i onal  Per f or mance Test  
Checkl i st s have been si gned by each commi ssi oni ng t eam member .

a.   Funct i onal  Per f or mance Test s and I nt egr at ed Syst ems Test s must  be 
per f or med wi t h t he Cont r act i ng Of f i cer ' s Qual i t y Assur ance 
Repr esent at i ve pr esent .   

b.   Abor t  Funct i onal  Per f or mance Test s or  I nt egr at ed Syst ems Test s when 
any syst em def i c i ency pr event s t he successf ul  compl et i on of  t he t est .   

c.  Techni cal  Commi ssi oni ng Speci al i st s must  l ead and document  al l  
Funct i onal  Per f or mance Test s and I nt egr at ed Syst ems Test s f or  t he 
syst ems t o be commi ssi oned wi t h t he Cont r act or  and appr opr i at e 
sub- cont r act or s per f or mi ng t he Funct i onal  Per f or mance Test s and 
I nt egr at ed Syst ems Test s.   The r epr esent at i ves l i s t ed i n t he par agr aph 
Commi ssi oni ng Team must  at t end t he t est s.   Abor t  Funct i onal  
Per f or mance Test s or  I nt egr at ed Syst ems Test s when any r equi r ed 
commi ssi oni ng t eam member  i s not  pr esent  f or  t he t est .

3. 1. 5. 6. 1. 1   Checkl i st   

Use t he Funct i onal  Per f or mance Test  and I nt egr at ed Syst ems Test  Checkl i st s 
f r om t he appr oved Fi nal  Const r uct i on Phase Commi ssi oni ng Pl an t o gui de t he 
Funct i onal  Per f or mance Test s and I nt egr at ed Syst ems Test s.   Funct i onal  
Per f or mance Test s must  be per f or med f or  each i t em of  equi pment  and each 
syst em r equi r ed t o be commi ssi oned and ver i f y al l  sensor  cal i br at i ons,  
cont r ol  r esponses,  saf et i es,  i nt er l ocks,  oper at i ng modes,  sequences of  
oper at i on,  capaci t i es,  l i ght i ng l evel s,  and al l  ot her  per f or mance 
r equi r ement s compl y wi t h const r uct i on cont r act  r egar dl ess of  t he speci f i c  
i t ems l i s t ed wi t hi n t he Funct i onal  Per f or mance Test  and I nt egr at ed Syst ems 
Test  Checkl i st s pr ovi ded.   Test i ng must  pr ogr ess f r om equi pment  or  
component s t o subsyst ems t o syst ems t o i nt er l ocks and connect i ons bet ween 
syst ems.   I nt egr at ed Syst ems Test s must  be per f or med f or  t he i nt er act i ve 
oper at i on bet ween syst ems such as HVAC syst ems,  f i r e pr ot ect i on syst ems,  
back- up el ect r i cal  suppl y,  ener gy gener at i on syst ems,  and ot her  syst ems,  
and ver i f y cor r ect  i nt er act i ve oper at i on,  accept abl e speed of  r esponse,  
and ot her  cont r act  r equi r ement s f or  bot h nor mal  and f ai l ur e modes.  
Exampl es of  I nt egr at ed Syst ems Test s i ncl ude t he cor r ect  oper at i on of  HVAC 
syst ems dur i ng emer gency syst em act i vat i on,  cor r ect  oper at i on of  
uni nt er r upt i bl e power  suppl i es or  ener gy gener at or s and connect ed syst ems,  
or  l i ght i ng syst em oper at i on dur i ng power  out age or  emer gency syst em 
act i vat i on.   The or der  of  component s and syst ems t o be t est ed must  be 
det er mi ned by t he Techni cal  Commi ssi oni ng Speci al i st s.

3. 1. 5. 6. 1. 2   Accept ance

I ndi cat e accept ance of  each i t em of  equi pment  and syst ems t est ed by 
s i gnat ur e of  each commi ssi oni ng t eam member  f or  each Funct i onal  
Per f or mance Test  or  I nt egr at ed Syst ems Test  Checkl i st .   The Cont r act or ' s 
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Qual i t y Cont r ol  Repr esent at i ve and t he Techni cal  Commi ssi oni ng Speci al i st s 
must  i ndi cat e accept ance af t er  t he equi pment  and syst ems ar e f r ee of  
def i c i enci es.

3. 1. 5. 6. 2   HVAC Test  Met hods

Per f or m Funct i onal  Per f or mance Test s i n accor dance wi t h t he f ol l owi ng:

3. 1. 5. 6. 2. 1   Pr i or  t o Test i ng

Pr i or  t o t est i ng oper at i ng modes,  sequences of  oper at i on,  i nt er l ocks,  and 
saf et i es,  compl et e cont r ol  poi nt - t o- poi nt  obser vat i ons,  t est  sensor  
cal i br at i ons,  and t est  act uat or  commands.

3. 1. 5. 6. 2. 2   Si mul at i ng Condi t i ons

Over - wr i t i ng cont r ol  i nput  val ues t hr ough t he cont r ol s syst em i s not  
accept abl e,  unl ess appr oved by t he Cont r act i ng Of f i cer ' s Repr esent at i ve .  
I dent i f y pr oposed except i ons i n a pr ot ocol  submi t t ed t o t he Cont r act i ng 
Of f i cer ' s Repr esent at i ve  f or  appr oval .  Bef or e s i mul at i ng condi t i ons,  
over wr i t i ng val ues ( i f  appr oved) ,  or  changi ng set - poi nt s,  cal i br at e al l  
sensor s,  t r ansducer s and devi ces.   Bel ow ar e sever al  exampl es of  
except i ons t hat  woul d be consi der ed accept abl e:

a.   When var yi ng st at i c pr essur es i nsi de duct wor k can not  be si mul at ed 
wi t hi n t he duct ,  and wher e a sensor  s i gnal s t he cont r ol s syst em t o 
i ni t i at e sequences at  var i ous duct  st at i c pr essur es,  i t  i s  accept abl e 
t o s i mul at e t he var i ous pr essur es wi t h a Pneumat i c Squeeze- Bul b Type 
Si gnal i ng Devi ce wi t h gauge t empor ar i l y  at t ached t o t he sensi ng t ube 
l eadi ng t o t he t r ansmi t t er .  I t  i s  not  accept abl e t o r eset  t he var i ous 
set - poi nt s,  nor  t o s i mul at e an el ect r i c anal og si gnal  ( unl ess appr oved 
as not ed above) .

b.   Di r t y f i l t er  pr essur e dr ops can be si mul at ed usi ng sheet s of  car dboar d 
at  f i l t er  f ace.

c.   Fr eeze- st at  saf et i es can be si mul at ed by packi ng por t i on of  sensor  
wi t h i ce.  

d.   Hi gh out si de ai r  t emper at ur es can be si mul at ed wi t h a hai r  bl ower .

e.   Hi gh ent er i ng cool i ng coi l  t emper at ur es can be used t o s i mul at e 
ent er i ng cool i ng coi l  condi t i ons.

f .   Do not  use si gnal  gener at or s t o s i mul at e sensor  s i gnal s unl ess 
appr oved by t he Cont r act i ng Of f i cer ' s Repr esent at i ve ,  as not ed above,  
f or  speci al  cases.

g.   Cont r ol  set  poi nt s can be al t er ed.   For  exampl e,  t o see t he ai r  
condi t i oni ng compr essor  l ockout  wor k at  an out si de ai r  t emper at ur e 
bel ow 13 degr ees C,  when t he out si de ai r  t emper at ur e i s above 13 
degr ees C,  t empor ar i l y  change t he l ockout  set  poi nt  t o be mi nus 18 
degr ees C above t he cur r ent  out si de ai r  t emper at ur e.  Caut i on:  Set  
poi nt s ar e not  t o be r ai sed or  l ower ed t o a poi nt  such t hat  damage t o 
t he component s,  syst ems,  or  t he bui l di ng st r uct ur e and/ or  cont ent s 
wi l l  occur .

h.   Test  duct  mount ed smoke det ect or s i n accor dance wi t h t he 
manuf act ur er ' s r ecommendat i ons.  Per f or m t he t est s wi t h ai r  syst em at  
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mi ni mum ai r f l ow condi t i on i n duct wor k.

i .   Test  cur r ent  sensi ng r el ays used f or  f an and pump st at us s i gnal s t o 
cont r ol  syst em t o i ndi cat e uni t  f ai l ur e and r un st at us by r eset t i ng 
t he set  poi nt  on t he r el ay t o s i mul at e a l ost  bel t  or  uni t  f ai l ur e 
whi l e t he uni t  i s  r unni ng.   Conf i r m t hat  t he f ai l ur e al ar m was 
gener at ed and r ecei ved at  t he cont r ol  syst em.   Af t er  t he t est  i s  
conduct ed,  r et ur n t he set  poi nt  t o i t s or i gi nal  set - poi nt  or  a 
set - poi nt  as i ndi cat ed by t he Cont r act i ng Of f i cer ' s Repr esent at i ve .

3. 1. 5. 6. 2. 3   Set up

Per f or m each t est  under  condi t i ons t hat  s i mul at e act ual  condi t i ons as 
c l ose as i s pr act i cal l y possi bl e.  Pr ovi de al l  necessar y mat er i al s and 
syst em modi f i cat i ons t o pr oduce t he necessar y f l ows,  pr essur es,  
t emper at ur es,  and ot her  condi t i ons necessar y t o execut e t he t est  accor di ng 
t o t he speci f i ed condi t i ons.  At  compl et i on of  t he t est ,  r et ur n t he 
af f ect ed bui l di ng equi pment  and syst ems t o t hei r  pr e- t est  condi t i on.

3. 1. 5. 6. 3   Sampl e St r at egy

Per f or m Funct i onal  Per f or mance Test s and I nt egr at ed Syst em Test s f or  al l  
equi pment  and syst ems.  Pr epar e and compl et e a Funct i onal  Per f or mance Test  
checkl i st  f or  each pi ece of  equi pment  or  syst em.   Pr epar e and compl et e an 
I nt egr at ed Syst ems Test  Checkl i st  f or  al l  syst ems and equi pment  havi ng 
i nt er act i ve oper at i on.  Test  100 per cent  of  al l  HVAC Cent r al  Pl ant  
equi pment  and pr i mar y ai r  handl i ng uni t s.  [ Test  [ 100]  per cent  of  r enewabl e 
ener gy syst ems/ equi pment ] .  Sampl e t est i ng of  10 uni t s or  [ t went y]  per cent ,  
whi chever  i s gr eat er ,  i s  al l owed f or  HVAC equi pment  wi t h i dent i cal  
cont r ol l er s such as ai r  t er mi nal  uni t s and f an coi l  uni t s.  [ Sampl e t est i ng 
of  [ t went y]  per cent  i s al l owed f or  ot her  equi pment  and syst ems. ]

3. 1. 5. 6. 4   Seasonal  Test s

3. 1. 5. 6. 4. 1   I ni t i al  Funct i onal  Per f or mance Test s

Per f or m I ni t i al  Funct i onal  Per f or mance Test s as soon as al l  cont r act  wor k 
i s compl et ed,  r egar dl ess of  t he season.   Devel op and i mpl ement  means of  
ar t i f i c i al  l oadi ng t o demonst r at e,  t o a r easonabl e l evel  of  conf i dence,  
t he abi l i t y  of  t he HVAC syst ems t o handl e peak seasonal  l oads.

3. 1. 5. 6. 4. 2   Ful l - Load Condi t i ons

I n addi t i on t o t he I ni t i al  Funct i onal  Per f or mance Test s,  per f or m 
Funct i onal  Per f or mance Test s of  HVAC syst ems under  f ul l - l oad condi t i ons 
dur i ng peak heat i ng and cool i ng seasons dur i ng out door  ai r  condi t i on 
desi gn ext r emes.  Test  cool i ng equi pment  and syst ems wi t h t he bui l di ng 
f ul l y occupi ed when per f or mi ng t he Funct i onal  Per f or mance Test s dur i ng 
peak cool i ng season.

Schedul e Seasonal  Funct i onal  Per f or mance Test s i n coor di nat i on wi t h t he 
Gover nment .

3. 1. 5. 6. 4. 3   Syst em Accept ance

Syst ems may be par t i al l y  accept ed pr i or  t o seasonal  t est i ng i f  t hey compl y 
wi t h al l  const r uct i on cont r act  t hat  can be t est ed dur i ng i ni t i al  
Funct i onal  Per f or mance Test s.   Al l  Funct i onal  Per f or mance Test  pr ocedur es 
must  be compl et ed pr i or  t o f ul l  syst ems accept ance.
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3. 1. 5. 6. 5   Abor t ed Test s and Re- Test i ng

Abor t  Funct i onal  Per f or mance Test s,  I nt egr at ed Syst ems Test s,  or  Seasonal  
Test s i f  any def i c i ency pr event s successf ul  compl et i on of  t he t est  or  i f  
any r equi r ed commi ssi oni ng t eam member  i s not  pr esent  f or  t he t est .   
r ei mbur se t he Gover nment  f or  al l  cost s associ at ed wi t h ef f or t  l ost  due t o 
r e- t est i ng due t o t est  f ai l ur es and abor t ed t est s.   These cost s must  
i ncl ude sal ar y,  t r avel  cost s,  and per  di em f or  Gover nment  commi ssi oni ng 
t eam member s.   Re- t est  onl y af t er  al l  def i c i enci es i dent i f i ed dur i ng t he 
or i gi nal  t est s have been cor r ect ed.

3. 1. 5. 6. 5. 1   100 Per cent  Sampl e

Syst ems or  equi pment  f or  whi ch 100 per cent  sampl e s i ze ar e t est ed f ai l  i f  
one or  mor e of  t he t est  pr ocedur es r esul t s i n di scover y of  a def i c i ency 
and t he def i c i ency cannot  be r esol ved wi t hi n 5 mi nut es dur i ng t he t est .

Re- t est  t o t he ext ent  necessar y t o conf i r m t hat  t he def i c i enci es have been 
cor r ect ed wi t hout  negat i vel y i mpact i ng t he per f or mance of  t he r est  of  t he 
syst em.

3. 1. 5. 6. 5. 2   Less t han 100 Per cent  Sampl e

For  syst ems t est s wi t h a sampl e s i ze l ess t han 100 per cent ,   i f  one or  
mor e of  t he t est  pr ocedur es f or  an i t em of  equi pment  or  a syst em r esul t s 
i n di scover y of  a def i c i ency,  r egar dl ess of  whet her  t he def i c i ency i s 
cor r ect ed dur i ng t he sampl e t est s,  t he i t em of  equi pment  or  syst em f ai l s 
t he t est .

a.   I f  t he syst em f ai l ur e r at e i s 5 per cent  or  l ess,  meani ng t hat  5 
per cent  or  l ess of  t he equi pment  or  syst ems t est ed had at  l east  one 
def i c i ency,  r e- t est  onl y on t he i t ems whi ch exper i enced t he i ni t i al  
f ai l ur es.   

b.   I f  t he syst em f ai l ur e r at e i s gr eat er  t han 5 per cent ,  meani ng t hat  
mor e t han 5 per cent  of  equi pment  or  syst ems t est ed had at  l east  one 
def i c i ency,  r e- t est  t he i t ems whi ch exper i enced t he i ni t i al  f ai l ur es 
t o t he ext ent  necessar y t o conf i r m t hat  t he def i c i enci es have been 
cor r ect ed .   I n addi t i on,  t est  anot her  r andom sampl e of  t he same si ze 
as t he i ni t i al  sampl e f or  t he f i r st  t i me.   I f  t he second r andom sampl e 
set  has any f ai l ur es,  r e- t est  t hose f ai l ed i t ems and al l  r emai ni ng 
equi pment  and syst ems t o compl et e 100 per cent  t est i ng of  t hat  syst em 
t ype.

3. 1. 6   Tr ai ni ng Pl an

Devel op a t r ai ni ng pl an whi ch i dent i f i es al l  t r ai ni ng r equi r ed by 
speci f i cat i on sect i ons associ at ed wi t h commi ssi oned syst ems.  I ncl ude a 
mat r i x l i s t i ng each t r ai ni ng r equi r ement ,  cont ent  of  t he t r ai ni ng,  t he 
t r ai ner  name,  t r ai ner  cont act  i nf or mat i on,  and schedul e and l ocat i on of  
t r ai ni ng.   Submi t  f our  har d copi es and an el ect r oni c copy of  t he Tr ai ni ng 
Pl an t o t he Commi ssi oni ng Speci al i st s and t he Gover nment  no l at er  t han 30 
cal endar  days pr i or  t o t he associ at ed t r ai ni ng.

Document  t r ai ni ng at t endance usi ng t r ai ni ng at t endance r ost er s and pr ovi de 
compl et ed at t endance r ost er s t o t he Commi ssi oni ng Speci al i st s and t he 
Gover nment  no l at er  t han 7 cal endar  days f ol l owi ng t he compl et i on of  
t r ai ni ng f or  each syst em t o be commi ssi oned.   Submi t  f our  har d copi es and 
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an el ect r oni c copy. .

3. 1. 7   Syst ems Manual

Pr epar e and submi t  a Syst ems Manual  i ncl udi ng,  f or  al l  commi ssi oned 
syst ems,  t he Owner ' s Pr oj ect  Requi r ement s,  syst em si ngl e l i ne di agr ams,  
as- bui l t  sequences of  oper at i on and cont r ol s dr awi ngs,  as- bui l t  cont r ol  
set poi nt s,  r ecommended schedul e f or  sensor  and act uat or  cal i br at i on,  
r ecommended schedul e of  mai nt enance when not  i n t he O&M manual s,  
r ecommended r e- t est i ng schedul e wi t h pr oposed t est i ng f or ms,  and f ul l  
equi pment  war r ant y i nf or mat i on.   Updat e and r esubmi t  t he Syst ems Manual  
based on any cor r ect i ve act i on t aken dur i ng t he war r ant y per i od.   I ncl ude 
a s i gned cer t i f i cat i on or  l et t er  f r om t he Lead Commi ssi oni ng Speci al i st  
wi t h t he submi t t al  st at i ng t hat  t he Syst ems Manual  i s compl et e,  c l ear ,  and 
accur at e.

Submi t  Syst ems Manual  no l at er  t han 30 cal endar  days f ol l owi ng compl et i on 
of  Funct i onal  Per f or mance Test s.   Submi t  f our  har d copi es and an 
el ect r oni c copy.

3. 1. 8   Mai nt enance and Ser vi ce Li f e Pl ans

3. 1. 8. 1   Mai nt enance Pl an

Pr epar e and submi t  a Mai nt enance Pl an f or  t he pr oj ect  mechani cal ,  
el ect r i cal ,  pl umbi ng,  and f i r e pr ot ect i on syst ems.   Pr epar e t he HVAC and 
r ef r i ger at i on sect i ons of  t he Mai nt enance Pl an i n accor dance wi t h 
ASHRAE 180.   Devel op r equi r ed i nspect i on and mai nt enance t asks s i mi l ar  t o 
Sect i on 5 of  ASHRAE 180 f or  t he ot her  commi ssi oned syst ems and f i r e 
pr ot ect i on syst ems.

Submi t  t he Mai nt enance Pl an no l at er  t han 30 cal endar  days f ol l owi ng t he 
compl et i on of  Funct i onal  Per f or mance t est s.   Submi t  f our  har d copi es and 
an el ect r oni c copy.

3. 1. 8. 2   Ser vi ce Li f e Pl an

Pr epar e and submi t  a Ser vi ce Li f e Pl an f or  t he bui l di ng envel ope,  
st r uct ur al  syst ems,  and si t e har dscape t hat  i ncl udes t he f ol l owi ng f or  
each assembl y or  component :

a.   A descr i pt i on of  each i ncl udi ng t he mat er i al s or  pr oduct s.

b.   The est i mat ed ser vi ce l i f e,  i n year s.

c.   The est i mat ed mai nt enance f r equency and descr i pt i on of  mai nt enance 
t asks.

d.   The poi nt  of  mai nt enance access f or  t he component s wi t h est i mat ed 
ser vi ce l i f e l ess t han ser vi ce l i f e of  t he bui l di ng.

Submi t  t he Ser vi ce Li f e Pl an no l at er  t han 30 cal endar  days f ol l owi ng t he 
compl et i on of  Funct i onal  Per f or mance t est s.   Submi t  f our  har d copi es and 
an el ect r oni c copy.

3. 2   COMMI SSI ONI NG REPORT

Fol l owi ng t he compl et i on of  Funct i onal  Per f or mance Test s and I nt egr at ed 
Syst ems Test s,  wi t h t he except i on of  Seasonal  Test s,  t he Lead 
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Commi ssi oni ng Speci al i st  must  pr epar e a Commi ssi oni ng Repor t .

a.   I ncl ude an execut i ve summar y descr i bi ng t he over al l  commi ssi oni ng 
pr ocess,  t he r esul t s of  t he commi ssi oni ng pr ocess,  any out st andi ng 
def i c i enci es and r ecommended r esol ut i ons,  and any seasonal  t est i ng 
t hat  must  be schedul ed f or  a l at er  dat e.   I ndi cat e,  i n t he execut i ve 
summar y,  whet her  t he syst ems meet  t he r equi r ement s of  t he const r uct i on 
cont r act  and t he Owner ' s Pr oj ect  Requi r ement s.   

b.   Det ai l  any def i c i enci es di scover ed dur i ng t he commi ssi oni ng pr ocess 
and t he cor r ect i ve act i ons t aken i n t he r epor t .  I ncl ude t he compl et ed 
Bui l di ng Envel ope I nspect i on Checkl i st s,  Pr e- Funct i onal  Checkl i st s,  
Funct i onal  Per f or mance Test  Checkl i st s,  I nt egr at ed Syst ems Test  
Checkl i st s,  t he Commi ssi oni ng Pl ans,  t he I ssues Log,  cont r ol  
sequences,  meet i ng mi nut es,  pr ogr ess and si t e v i s i t  r epor t s,  
Per f or mance Ver i f i cat i on Test  Repor t s,  Tr ai ni ng At t endance Rost er s,  
t he Desi gn Revi ew Repor t ,  t he f i nal  TAB Repor t .

c.   Submi t  t he Commi ssi oni ng Repor t  no l at er  t han 14 cal endar  days 
f ol l owi ng commi ssi oni ng t eam accept ance of  al l  Funct i onal  Per f or mance 
Test s and I nt egr at ed Syst ems Test s wi t h t he except i on of  Seasonal  
Test s.   Submi t  f our  har d copi es and an el ect r oni c copy.

d.   Fol l owi ng any Seasonal  Test s or  Post - Const r uct i on Act i v i t i es,  updat e 
t he Fi nal  Commi ssi oni ng Repor t  t o r ef l ect  any changes and r esubmi t .

3. 3   POST- CONSTRUCTI ON SUPPORT
  
3. 3. 1   Post - Const r uct i on Endur ance Test

Per f or m a one- week Endur ance Test  once dur i ng t he peak heat i ng season and 
once dur i ng t he peak cool i ng season dur i ng out door  ai r  condi t i on ext r emes 
usi ng t he bui l di ng cont r ol  syst em t o t r end al l  poi nt s necessar y t o 
eval uat e t he i nst al l ed equi pment  and syst em per f or mance or  as shown as 
r equi r i ng a t r end on t he pr oj ect  schedul es.   I f  i nsuf f i c i ent  buf f er  
capaci t y exi st s t o t r end t he ent i r e endur ance t est ,  upl oad t r end l ogs 
dur i ng t he cour se of  t he endur ance t est  t o ensur e t hat  no t r end dat a i s 
l ost .   Pol l  al l  poi nt s shown i n t he pr oj ect  schedul es wi t h an al ar m 
condi t i on at  5 mi nut e i nt er val s.   Pol l  al l  poi nt s shown i n t he pr oj ect  
schedul es r equi r ed f or  t r endi ng,  over r i des,  or  gr aphi cal  di spl ays at  15 
mi nut e i nt er val s.

The Mechani cal  Syst em Commi ssi oni ng Speci al i st s must  r evi ew t he t r end l ogs 
f r om t he Endur ance Test s t o ensur e t hat  t he syst ems have st abl e oper at i on 
and oper at e as r equi r ed by t he const r uct i on cont r act  and t he Owner ' s 
Pr oj ect  Requi r ement s.   The Commi ssi oni ng Speci al i st s must  pr ovi de a 
Post - Const r uct i on Tr end Log Repor t  t hat  i dent i f i es any def i c i enci es not ed 
i n oper at i on and i ncl udes a gr aphi cal  r epr esent at i on of  t he t r ends.   
Pr ovi de one Tr end Log Repor t  f or  t he peak cool i ng season and one Tr end Log 
Repor t  f or  t he peak heat i ng season.   Submi t  f our  har d copi es and one 
el ect r oni c copy of  t he Post - Const r uct i on Tr end Log Repor t s no l at er  t han 
14 cal endar  days f ol l owi ng r ecei pt  of  t he t r end l og dat a by t he 
Commi ssi oni ng Speci al i st .

3. 3. 2   Post - Const r uct i on Si t e Vi s i t

The Commi ssi oni ng Speci al i st s must  v i s i t  t he bui l di ng s i t e concur r ent  wi t h 
t he 9 mont h war r ant y i nspect i on t o i nspect  bui l di ng syst em equi pment  and 
r evi ew bui l di ng oper at i on wi t h t he bui l di ng oper at i ng/ mai nt enance st af f .  
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The Commi ssi oni ng Speci al i st s must  i dent i f y any def i c i ency of  t he bui l di ng 
syst ems t o oper at e i n accor dance wi t h t he cont r act  r equi r ement s and t he 
Owner ' s Pr oj ect  Requi r ement s.   The Commi ssi oni ng Speci al i st s must  advi se 
t he Cont r act i ng Of f i cer ' s Repr esent at i ve of  any i dent i f i ed def i c i enci es 
and t he pr oposed cor r ect i ve act i on.   Submi t  an updat ed commi ssi oni ng 
r epor t  and syst ems manual  document i ng t he r esul t s of  t he post - const r uct i on 
i nspect i on.

    - -  End of  Sect i on - -
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Summary 

The Construction Phase Commissioning Plan is developed in draft form for the specific project during 
the design phase.  During the design phase, the plan provides direction for the development of the site-
specific commissioning specifications by the design team.  During the construction phase, the plan 
provides direction for the commissioning tasks during construction.  The plan focuses on providing 
support for the specifications and provides forms for the application of the commissioning process. 
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Commissioning Plan—Construction Phase 
 

  Project: Project Name                                         Cx Plan Version 

   Project Location                
         _x_ TEMPLATE Construction Phase   
  Date:                             __   Final Construction Phase 
  
 
 
1. Overview 
 
1.1 Abbreviations and Definitions 
 
The following are common abbreviations used in this document.   
 
A/E Architect and design engineers  FPT Function Performance Test       
BOD Basis of Design HVAC Heating, Ventilating and Air Conditioning 
CxG Commissioning Specialist GC General contractor 
 
CC 

for the Government 
Controls contractor 

MC Mechanical contractor 

COR Contracting Officer's Representative PC Prefunctional Checklist 
Cx Commissioning PE Project Engineer – Gov’t 
Cx Plan Commissioning Plan document PM Project Manager – Gov’t 
CxC Commissioning Specialist   
 
DA 

for the Contractor 
Design Agent 

Subs Subcontractors to General 

DOR Designer of Record TAB Test and Balance Contractor 
EC Electrical contractor USACE US Army Corps of Engineers 
FPC Fire Protection Contractor User Facility User/Occupant – Gov’t 

 
1.2 Purpose of the Commissioning Plan 
 

             The purpose of the construction phase commissioning plan is to document a plan for the commissioning 
process during construction.  
 
This plan does not provide a detailed explanation of required testing procedures.  In general, this plan 
identifies roles and responsibilities, systems to be commissioned, commissioning standards and 
procedures, and sample forms to indicate the level of detail desired.  Additionally, this plan does not 
provide extensive narrative on all commissioning concepts, as this information can be found in 
commissioning guide references. 
 
1.3 Commissioning Scope 
 
Commissioning is a systematic process of ensuring that all building systems perform interactively 
according to the Owner’s Project Requirements (OPR) and contract documents.  This is achieved by, 
beginning in the design phase, documenting the design intent and continuing through construction, 
acceptance and the warranty period with actual verification of performance. 
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Commissioning during the construction and acceptance phase of this project is intended to achieve the 
following specific objectives: 
 

 Ensure that applicable equipment and systems are installed properly and receive adequate 
operational checkout by installing contractors. 

 Verify and document proper performance of equipment and systems. 
 Ensure that O&M documentation is complete and is in custody of the owner. 
 Ensure that the Owner’s operating personnel are adequately trained. 

 
1.4      Commissioned System 
(NOTE:  THIS IS AN EXAMPLE.  THIS IS NOT A COMPLETE LIST FOR THIS PROJECT.  
THIS MUST BE EDITED FOR EACH PROJECT TO REFLECT ALL EQUIPMENT AND 
SYSTEMS TO BE COMMISSIONED.) 
  
The following systems will be commissioned in this project (shall include, but not limited to): 
 
HVAC System (and all integral equipment controls) 
 _x_ Computer Room Air Conditioning Units* 
 _x_ Hydronic Hot Water System* 
 _x_ Chilled Water System* 
 _x_ Pumps* 
 _x_ Variable speed drives 
 _x_ Piping, cleaning and flushing 
 _x_ Ductwork 
 _x_ Air handling units (including energy recovery modules, MUAs, coils, etc)* 
 _x_ Fan Coil Units 
 _x_ VAV Terminal Units 
 _x_ Testing, Adjusting and Balancing work 
 _x_ Unit heaters 
 _x_ Exhaust Fans 
 _x_ Building automation system (controlled devices, control loops and system integration)* 
      _x_ Renewable Energy Systems/Equipment 
 _x_ Other energy transfer or producing equipment 
  
Electrical Systems 
 _x_ Automatic Lighting Controls 
 _x_ Daylighting/dimming controls 
 _x_ Occupancy Controls 
 
Plumbing 
 _x_ Domestic hot water system 
  
Other 
      _x_ Building Air Tightness 
 _x_ Control system 
 _x_ Indoor Air Quality  
 _x_ Water Measurement Devices* 
 _x_ Energy Measurement Devices* 
 _x_ Fire Protection Systems* 
* Denotes critical equipment 
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2.      General Building Information  
 

Owner:  FEDERAL GOVERNMENT 

Project:  PROJECT NAME 

Location: PROJECT LOCATION  

 
Building Type (office, court, etc.): Building Type 
Square Footage:  ###### GSF        Number of stories: ##   

 
3.   Cx Team Data  (primary parties)  
(NOTE:  THIS IS NOT A COMPLETE LIST.  THIS IS A TEMPLATE AND SHOULD BE 
EDITED FOR EACH PROJECT TO INCLUDE CX TEAM MEMBERS.) 

 

 
Team Member Contact Name Email Address, Phone 

Project Manager   

Design Team Leader   

Project Engineer   

General Contractor   

Commissioning 
Specialist Government 

  

Commissioning 
Specialist Contractor 

  

Mechanical 
Designer/Eng. 

  

Electrical 
Designer/Eng. 

  

Tenant Representative   

Mechanical 
Contractor 

  

Electrical Contractor   

TAB Contractor   

Controls Contractor   

Mechanical 
Independent Technical 
Review 

  

Architect   

   

JAPAN EDITED SPECIFICATIONS 
SEPTEMBER 2024 JES 1.6

ATTACHMENT 01 91 00.15 10-A  Page 6



                                                                                        Template Construction Phase Commissioning Plan 
 

Project Name, Location Page 4 

4. Roles and Responsibilities (Note this is a template. This must be edited 
and coordinated with the specifications for this project.  Add roles and 
responsibilities for Cx team members not specifically addressed below such as 
the Technical Commissioning Specialists.) 
 
4.1 Team Members 
The members of the commissioning team consist of the CxC, CxG, PE/COR, GC, A/E (particularly the 
mechanical engineer), the mechanical contractor, electrical contractor, TAB representative, controls 
contractor, any other installing subcontractors or suppliers of equipment and those performing technical 
design review of the construction documents.  If known, the Owner’s building or plant operator/ engineer 
is also a member of the commissioning team.  Additional information on roles and responsibilities of the 
CxC and CxG is provided in APPENDIX D. 
 
4.2      General Management Plan  
The CxC will be hired by the General Contractor.  The CxG is a Government employee.  In general, the 
CxC coordinates the commissioning activities and reports to the CxG and Contracting Officer’s 
Representative copying the GC on all results in accordance with LEED.  The CxC’s responsibilities, 
along with all other contractors’ commissioning responsibilities are outlined herein or detailed in the 
specifications.  The Specifications will take precedence over this Cx Plan.  All members work together to 
fulfill their contracted responsibilities and meet the objectives of the Contract Documents.  Refer to the 
management protocols section below. 
 
4.3 Descriptions of Roles and Responsibilities 
General descriptions of the commissioning roles are as follows: 
 

Commissioning Specialist for the Contractor (CxC): 
a. Directs/Coordinates the Cx process and activities. 
b. Coordinates all commissioning schedule and activities with the CxG. 
c. Obtain copies of all shop drawings, manufacturer's literature, maintenance information or other 

information as may be needed for systems to be commissioned. 
d. Collect the information needed for development of a complete Commissioning Plan and 

functional performance tests. 
e. Obtain all proposed start-up and Prefunctional Checklists documentation. 
f. Obtain updates to all project documentation to reflect all supplemental instructions, addenda or 

other revisions to the project construction documents. 
g. Obtain submittals for all systems to be commissioned including controls system and wiring 

diagrams and narrative sequences of operation, in time for use in preparing the Functional Test 
Procedures. 

h. Obtain preliminary TAB report, indicating all actual field values recorded, prior to initiation of 
functional testing. 

i. Obtain complete operation and maintenance information and as-built drawings for verification, 
organization and distribution. 

j. Update and finalize the Draft Construction Phase Commissioning Plan. 
k. As part of Final Commissioning Plan, develop Prefunctional Checklists and Functional Test 

Procedures from Contract Documents and final equipment submittals including narrative 
sequences of operation, control diagrams and software code for execution with the assistance of 
Contractor staff as required.   Sample PC and FPT documents located under Appendix C are 
examples representing the scope and rigor of the commissioning procedures required, and shall 
be used as the basis for developing the detailed checklists and functional performance test 
procedures for all equipment requiring commissioning. 
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l. Perform site observations to follow installation progress and to verify system installation and 
readiness for testing. 

m. Reviews and implements the contractor Start-up Procedures and Forms 
n. Review submittal of all required prefunctional and start-up documentation provided by 

Contractor for completeness and reasonableness. This includes installation documentation, start-
up documentation, point-to-point checklists and preliminary TAB report, prior to initiation of 
functional testing. 

o. Schedule, direct and witness complete functional testing as defined in the Commissioning Plan 
and Functional Test Procedures.  All testing shall be performed by the Contractors and 
subcontractors, and documented by the Commissioning Specialist. 

p. Conduct commissioning meetings. 
q. Provide site observation, functional tests or other project reports in a timely manner. 
r. Identify and document inconsistencies or deficiencies in system operations and system 

compliance. System deficiencies shall be forwarded to the Contractor and Contracting Officer 
and documented in a Communication Log and the CQC system. 

s. Provides limited problem resolution assistance. 
t. Coordinate the participation of Government's personnel with equipment, component and systems 

performance verification and participation in required training. 
u. When commissioning has been successfully completed, recommend acceptance to the 

Government. 
v. Once all functional tests have been successfully completed and all outstanding issues resolved, 

the Commissioning Specialist will provide the Contracting Officer with a Final Commissioning 
Report of all commissioning activities and test results that occurred during the project. 

w. Observe and document training of government personnel on commissioning systems and 
equipment. 

x. Develop Systems Manual and obtain all necessary information/documentation needed for 
inclusion. 

y. Perform Post Occupancy Activities. 
 

Owner/Government Representative (CxG, COR, PE, or PM): 
a. Facilitates and supports the Cx process assuring that all commissioning activities are performed 

in accordance with LEED requirements and contract documents.. 
b. Approves the Final Commissioning Plan including PCs and FPTs. 
c. Approves the Commissioning Report. 
d. Performs construction observation. 
e. Has final authority in decision making processes 

 
General Contractor: 

a. Facilitate the Cx process. 
b. Ensure CxC receives copies of all shop drawings, manufacturer's literature, maintenance 

information or other information as may be needed for systems to be commissioned. 
c. Ensure CxC is provided necessary information for updating the Commissioning Plan and 

development of checklists and functional tests. The Contractor shall review these documents and 
confirm in writing to the CxC, PE/COR and CxG any known areas of conflict or areas requiring 
clarifications. 

d. Assists in development of Prefunctional Checklists (PC). 
e. Ensure all proposed start-up and Prefunctional Checklists documentation is provided to the CxC. 
f. Assists in the development of the Functional Performance Testing Procedures and Forms (FPT).  
g. Plan for and incorporate all commissioning activities into the construction schedule. 
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h. Provide a fully operational system per Specifications, started, verified, debugged, calibrated, 
balanced, tested and under automatic control. 

i. Provide qualified personnel to participate in the commissioning tests, including seasonal testing. 
j. Provide updates to all project documentation to reflect all supplemental instructions, addenda or 

other revisions to the project construction documents. Updates and supplemental instructions 
must be posted to the master set of documentation for review and reference by all Contractors 
and for the Commissioning Specialist’s use. 
 

k. Provide adequate time and resources to support CxC with functional testing of systems to be 
commissioned. 

l. Coordinate participation of the mechanical, electrical, controls and TAB subcontractors, and all 
Contractor Quality Control personnel in the commissioning process.  Ensure that Subs perform 
their responsibilities. 

m. Ensure CxC and CxG receive submittals for all systems to be commissioned including controls 
system and wiring diagrams and narrative sequences of operation, in time for use in preparing the 
Functional Test Procedures. 

n. Participate in any efforts to finalize sequences of operations with Government and CxC. 
o. Verify that coordination, installation, quality control and final testing have been completed such 

that installed systems and equipment comply with construction documents. 
p. Review the Commissioning Plan, interim reports such as issues log and progress reports, and 

Commissioning Report to include test results and submit comments to the CxC. 
q. In a timely manner, address issues identified during construction that may affect the 

commissioning process or final system performance. 
r. Perform start-up and testing of mechanical and electrical equipment and systems and document 

as required with start-up reports and completion of Prefunctional Checklists.  These checklists 
include installation documentation, start-up documentation, controls point-to-point 
documentation and calibration documentation, verification that controls sequence of operations 
meets design intent and TAB final documentation.  Reports will be stored in the Contractor's 
field trailer.  Contractor will coordinate efforts to complete the prefunctional documentation. 

s. Ensure preliminary TAB report, indicating all actual field values recorded is provided to the CxC 
and CxG, prior to initiation of functional testing. These reports shall be incorporated in the 
commissioning field notebook. The final TAB report is distinguished from the preliminary TAB 
report by the fact that all submittals and corrections shall be approved by the issuance of the final 
TAB report. All balancing issues and corrections shall have been resolved to the satisfaction of 
all parties by the final TAB report. 

t. Issue a written Certificate of Readiness for each system to CxC, CxG and PE/COR upon 
completion of all systems work, start-up and Prefunctional Checklists requirements by trade 
contractors. 

u. Responsible for and demonstrate proper system installation and performance (typically through 
the use of installers, subs and/or manufacturers).  Operate equipment and systems as required for 
functional performance testing. This includes, but is not limited to; manipulating the appropriate 
controls systems to execute the Functional Test Procedures. 

v. Participate in the fine-tuning or troubleshooting of system performance, if either of these 
measures becomes necessary. 

w. Ensure complete operation and maintenance information and as-built drawings is provided to the 
CxC and CxG for verification, organization and distribution. 

x. Provide documentation of training for the systems specified. 
y. Provide test equipment required to test all the systems and equipment in this project. 
z. Review operating and maintenance data for verification, organization, distribution and 

conformance to requirement of the Contract Documents. 
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aa. Provide necessary information/documentation to CxC for inclusion in the Systems Manual.   
 

Subcontractors: 
 Demonstrate proper system installation and performance. 
 Assists in development of Prefunctional Checklists (PC). 
 Assists in the development of the Functional Performance Testing Procedures and Forms (FPT). 

 
Architect/Engineer (A/E or DOR): 

 Develops and updates Basis of Design. 
 Incorporates Commissioning requirements in construction documents. 
 Performs construction observation. 
 Assists in resolving problems. 

 
Project Manager: 

 Facilitates and supports the Cx process. 
 

 
5. Construction Phase Commissioning Activities 
This section sequentially details the commissioning process by commissioning task or activity. 
 
5.1      Construction Commissioning Coordination Meeting  
A commissioning scoping meeting is planned and conducted by the CxC early during the construction 
phase.  Cx Team members such as the GC, CxG, PE/COR, A/E, Technical Commissioning Specialists, 
and the mechanical, electrical, controls, and TAB subs shall attend.  The agenda should include but is not 
limited to: 
 

 Cx party introductions 
 Cx process overview 
 Management and lines of reporting and communication are determined 
 Draft Cx Plan is reviewed  
 Roles and Responsibilities 
 Proposed Cx Schedule 
 Documentation flow and submittal data the CxG will receive 
 Review of building systems to be commissioned including intended operation 
 Process questions are addressed  

 
The outcome of the meeting is increased understanding by all parties of the commissioning process and 
their respective responsibilities.  The meeting provides the CxC additional information needed to update 
the Cx Plan, including the commissioning schedule. 
 
Prior to this meeting the CxC is given, by the GC, all drawings and specifications and the construction 
schedule by trade.  The CxC keeps notes from the meeting and distributes them, along with the updated 
Cx Plan, to each team member. 
 
5.2   Final Commissioning Plan and Schedule - Construction Phase  
The CxC develops a final Construction Phase Cx Plan using the information gathered from the scoping 
meeting.  The initial commissioning schedule is also developed and integrated into the construction 
schedule.  The Cx schedule will be adjusted as construction progresses.  Reference Project Schedule in 
Total Building Commissioning Specification. 
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5.3 Site Observation 
The CxC will make periodic site visits to observe equipment and system installations.  The CxG, selected 
maintenance personnel and the PE/COR should be notified and may accompany the CxC during these 
visits.  Site visits shall begin regularly by the time 40% of the commissioned systems are installed. The 
frequency of these visits shall be monthly at a minimum.  As construction progresses and mechanical 
system installation activity increases, CxC representatives will need to increase site observation 
frequency.  The CxC shall provide a site observation report for each visit.  Additional CxC visits should 
include, but not limited to, selective witnessing of DALT, hydrostatic pressure testing, startup, controls 
startup/point verification, TAB, and spot checking contractor performed Prefunctional Checkout for 
completeness and accuracy.  Observed deficiencies shall be documented and tracked in a construction Cx 
issues log.  The GC will maintain the master issue log. 
 
5.4 Periodic Meetings 
The CxC attends selected planning and job-site meetings while on site in order to remain informed on 
construction progress and to update parties involved in commissioning.  The PE/COR and GC provide 
the CxC and CxG with information regarding substitutions, change orders and any supplemental 
instructions that may affect commissioning equipment, systems or the commissioning schedule.  The 
CxC and CxG may review construction meeting minutes, change orders or requests for information for 
the same purpose.  Later during construction, necessary meetings between various commissioning team 
parties will be scheduled by the CxC, through the GC, as required to meet the project’s needs.  These 
periodic meetings shall initially be held monthly (and may coincide with the CxC site visits) and then 
more frequently as project nears completion or as requested by the COR or CxG.  The COR and CxG 
should be notified of all meetings.  The CxC will provide minutes for these meetings. 
 
5.5 Miscellaneous Management Protocols   
The following protocols will be used on this project. 
 
 Issue      Protocol 
Requests for Information (RFI) or formal 
documentation requests: 

 
The CxC goes first through the GC and CxG. 

Minor or verbal information and 
clarifications: 

 
The CxC communicates directly with subcontractors while keeping  
the CxG, PE/COR and GC informed. 

Deficiencies notification:  The CxC documents deficiencies through the CxG and PE/COR, but 
may discuss deficiency issues with GC prior to notifying the CxG and 
PE/COR.  Copies of deficiency reports shall be provided to CxG and 
PE/COR. 

Functional Test Scheduling or Training:  The CxC may provide input for (and do some coordination of) testing 
and training, but does not schedule testing or training. 

Scheduling Commissioning meetings:  The CxC coordinates date and schedules through GC, CxG, and 
PE/COR.  The GC notifies attendees directly. 

Significant Change requests:  The CxC has no authority to issue change orders. 

For making small changes in specified 
sequences of operations: 

 The CxC may suggest (to the DOR, for approval by the PE/COR) 
changes in sequences of operations to improve efficiency or to control 
or to correct deficiencies.  

Disagreements between contractors and 
CxC’s interpretations: 

 Try and resolve with the CxC first.  Then work through CxG and GC 
who will work with CxC directly. 
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5.6 Progress Reporting and Logs 
At the beginning of construction, the CxC provides the PE/COR with monthly Commissioning Progress 
Reports.  Thirty (30) days prior to the startup of the first piece of major equipment, the frequency of 
progress reports is increased to twice per month, until startup is completed. Thirty (30) days before 
functional testing of equipment begins, weekly progress reports are required until functional testing and 
all non-conformance issues are resolved.  The CxC may increase the reporting frequency as needed.  The 
progress reports shall include, but are not limited to, an update of the schedule with list of requested 
schedule changes and new items added to the schedule, a list of new and outstanding deficiencies, and a 
description of commissioning progress corresponding to the plan.  The CxC keeps a log of all 
commissioning-related issues that require current or future attention using a Commissioning Issues Log.   
Samples of the Commissioning Progress Report and Commissioning Issues Log are included in 
Appendix A. 
 
The CxC regularly communicates with all members of the commissioning team, keeping them apprised 
of outstanding issues, commissioning progress, and scheduling through memos, progress reports, etc. The 
CxC maintains all commissioning related materials in an organized notebook to become part of the final 
Cx report.   
 
5.7 Cx Related Submittals and Documentation 
 
5.7.1 Standard Submittals 
The CxC provides all Subs responsible for commissioned equipment with commissioning documentation 
requirements for their respective equipment and systems through the GC. Subcontractor documentation 
submissions typically coincide with the normal submittal process.  At a minimum, this documentation 
includes manufacturer’s installation instructions, start-up and check-out procedures, O&M data, 
performance data and control drawings.  The CxC reviews and approves submissions relative to 
commissioning issues expressed in the contract documents. CxC recommendations are provided to the 
DOR, CxG, owner and/or PE/COR as directed. 

5.7.2 Special Submittals, Notifications and Clarifications 
The Subs, GC or DOR shall notify the CxC within one (1) week of approval of any design intent or 
operating parameter changes, added control strategies and sequences of operation, or other change orders 
that may affect commissioned systems.  Thirty (30) days prior to performing any applicable tests, the 
Subs must provide the CxC full procedure details.  As TAB phases are completed, a draft TAB report is 
provided to the CxC with full explanations of approach, methods, results, data table legends, etc.  The 
final TAB report is provided to the CxC and CxG upon completion. 
 

These submittals to the CxC do not constitute O&M manual submittal compliance.  Documentation 
requirements for the O&M manuals are discussed in Section 5.11, herein. 
 
The CxC may request additional design narrative from the DOR and/or the contractor depending on 
completeness of original bid documents.  The CxC may submit written RFIs to contractors through the 
standard process. 
 
5.8 Prefunctional Checklists, Tests and Startup 
Prefunctional checklists (PC) are important to ensure that the equipment and systems are installed and 
operational and that functional performance testing (FPT) may proceed without unnecessary delays.  The 
CxC will assist/develop with commissioning team members detailed prefunctional checklists and start up 
plans.  The CxC shall provide prefunctional checklists and start up plans to CxG for review.  Each piece 
of equipment receives full prefunctional checkout by the GC/Subs.  No sampling strategies are used.  The 
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prefunctional checkout for a given system must be successfully completed prior to formal functional 
performance testing of equipment or subsystems of the given system. 
 
Prefunctional checklists are primarily static inspections and procedures to prepare the equipment or 
system for initial operation (oil levels OK, fan belt tension, labels affixed, gages in place, sensor 
calibration, etc.).  Some prefunctional checklist items entail simple testing of the function of a 
component, a piece of equipment or system (such as measuring the voltage imbalance on a three phase 
pump motor of a chiller system).  Prefunctional checklists augment and are combined with the 
manufacturer’s start-up checklist.   
 
Contractors typically already perform some, if not all, of the prefunctional checklist items the 
commissioning authority will recommend.  Few contractors actually document in writing the execution 
of these checklist items. This project requires that the procedures be documented in writing by the 
installing technician.  To document the prefunctional testing and startup process, site technicians 
performing line item tasks, initial and date each checklist item.  Only individuals having direct 
knowledge of a line item being completed shall check and initial forms.  The CxC may not witness all of 
the prefunctional checks, but will perform spot checks and will witness prefunctional testing of larger or 
more critical pieces of equipment.  Critical equipment requiring witnessing by the CxC is identified in 
paragraph 1.4 Commissioned Systems. 
 
Subcontractors will execute and sign the prefunctional checks and start up procedures.  The GC ensures 
that each PC is properly completed and provides them to the CxC.   
 
5.8.1 Start-up Plan 
The CxC assists the commissioning team members responsible for startup in developing detailed start-up 
plans for all equipment.  The parties responsible for each part of startup and initial checkout are 
identified on the prefunctional checklists by the GC.  
 
The following procedures will be used for this project: (the Subs are responsible for the plan 
development) 
 

1. The CxC adapts and enhances, if necessary, the representative prefunctional checklists (PC) 
and procedures and develops original lists, as necessary.   

2. The CxC transmits them to the GC who designates which trade or contractor is responsible to 
fill out each line item on the Prefunctional Checklist from the CxC.  The GC then transmits 
the checklist to the responsible Subs. 

3. The Sub designated to develop the Start-up Plan obtains manufacturer installation, start-up 
and checkout data, including actual field checkout sheets used by the field technicians. 

4. The Sub copies all pages with important instructional data and procedures (not covered in 
manufacturer field checkout sheets) from the start-up and checkout manuals and adds a 
signature line in the column by each procedure. 

5. The copied pages, along with the prefunctional checklist provided by the GC (originally from 
the CxC) and the manufacturer field checkout sheets become the “Start-up and Checkout 
Plan.”  For systems that may not have adequate manufacturer start-up and checkout 
procedures, particularly for components being integrated with other equipment, the Sub 
should provide the added necessary detail and documenting format to the CxC for approval, 
prior to execution. 

6. The GC/Subs transmit the full Start-up Plan to the CxC and CxG for review and approval. 
7. The CxC and CxG review and approve the procedures and the format for documenting them, 

using a standard form, noting any procedures that need to be added, and conveys to the GC.  
The GC then transmits the full start-up plan to the Subs for their review and use. (This 
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usually means that the Prefunctional Checklist, alone, will go to more than one Sub, while 
the full plan will go to the primary installing contractor.) 

 
5.8.2 Execution of Checklists and Startup 
Four weeks prior to startup, the GC and Subs shall incorporate the startup and initial checkout activities 
into the overall construction schedule and notify all applicable parties.  The startup and initial checkout 
plan shall be executed.  The CxC, and CxG if available, will observe, at minimum, the procedures for 
each piece of primary equipment.  For components of equipment, (e.g., VAV boxes), the CxC observes a 
sampling of the prefunctional and start-up procedures.   
 

To document the process of startup and checkout, the site technician performing the line item task initials 
and dates each paragraph of procedures in the “Startup Plan” and checks off items on the prefunctional 
and manufacturer field checkout sheets, as they are completed.  Only individuals having direct 
knowledge of a line item being completed shall check or initial the forms. 
 
The Subs and vendors execute the checklists and tests and submit a signed copy of the completed start-up 
and prefunctional tests and checklists to the CxC.  The CxC and CxG may review prefunctional 
checklists in progress, as necessary.   
 
5.8.3 Sampling Strategy for CxC Observation of Prefunctional Checkout and Startup 
(NOTE:  THIS IS AN EXAMPLE. THIS IS NOT A COMPLETE LIST FOR THIS PROJECT.  
THIS MUST BE EDITED FOR EACH PROJECT TO REFLECT ALL EQUIPMENT AND 
SYSTEMS TO BE OBSERVED.) 
 

 
Equipment or System 

Fraction To Be  
Observed by CxC 

Chillers/Boilers/HRCH 100% 

Air Handling Units (including Energy Recovery) 100% 

Pumps, VFD’s 100% 

Pipe flushing 

Computer Room Units 

At beginning and end 

100% 

VAV Terminal Units 25% 

Building automation system 100% review of PVT Report 

TAB work 100% review of TAB Report 

Other misc. equipment/systems 25% 

  

5.8.4 Deficiencies and Non-Conformance 
The Subs clearly list any outstanding items of the initial start-up and prefunctional procedures that were 
not completed successfully at the bottom of the procedures form or on an attached sheet.  The procedures 
form and deficiencies are provided to the CxC within 48 hours of test completion.  The CxC works with 
the Subs and vendors to correct and retest deficiencies or uncompleted items, involving the CxG, 
PE/COR and others as necessary.  The GC, through installing Subs or vendors, corrects all areas that are 
deficient or incomplete according to the checklists and tests in a timely manner, and shall notify the CxC 
as soon as outstanding items have been corrected and resubmit an updated report.  Upon satisfactory 
completion, the CxC recommends approval of the execution of PCs and startup and initial checkout of 
each system to the CxG and PE/COR using a standard form. 
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5.8.5 TAB 
The TAB contractor submits the outline of the TAB plan and approach to the CxC and the controls 
contractor eight weeks prior to starting the TAB.  Included in the approach, is an explanation of the 
intended use of the building control system.  The CxC reviews the plan and approach for understanding 
and coordination issues and may comment, but does not “approve.”  The controls contractor reviews the 
feasibility of using the building control system for assistance in the TAB work.  The TAB submits 
weekly written reports of discrepancies, contract interpretation requests and lists of completed tests to the 
GC, CxC, and CxG.  This facilitates quicker resolution of problems and will result in a more complete 
TAB before functional testing begins.   TAB work will not begin until the control system has been 
prefunctionally tested and approved by the CxC. 
 
5.8.6 Controls Checkout Plan 
The controls contractor develops and submits a written step-by-step plan to the CxC, CxG, and PE/COR 
through the GC which describes the process they intend to follow in checking out the control system for 
proper operation.  This Controls Checkout Plan shall include forms for the documentation of individual 
component verification which is considered the Performance Verifications Test (PVT) or Point-to-Point 
test.  Components that are tested and verified on an individual basis are part of the Prefunctional Checks 
and are documented in conjunction with these forms.   
 
The GC shall verify that the controls contractor reviews the TAB plan with the TAB contractor prior to 
starting TAB work in order to determine the control system capabilities to aid in executing TAB work.  
The controls contractor will provide the TAB with any necessary unique instruments for setting terminal 
unit boxes and instruct TAB in their use (handheld control system interface for use around the building 
during TAB, etc.).  The controls contractor shall also provide a technician qualified to operate the 
controls to assist the TAB contractor in performing TAB and the CxC in performing all PCC checkouts.  
 
All CxC required controls prefunctional checklists, calibrations, start-up and selected functional tests of 
the system shall be completed and approved by the CxC prior to TAB.  The GC through the controls 
contractor shall execute tests and trend logs and remain on site for assistance for mechanical system 
functional tests. 
 
5.8.7 Certificate of Readiness 

The GC shall issue a Certificate of Readiness certifying that all equipment, systems, and controls are 
complete and ready for Functional Performance Testing.  The Certificate of Readiness shall include all 
equipment and system start-up reports, Performance Verification Test Reports, Prefunctional Checklists, 
TAB Report, and the Building Air Tightness Report.  The GC and the Mechanical, Electrical, Controls, 
and Testing, Adjusting, and Balancing Representatives shall sign and date the Certificate of Readiness.  
 
5.9 Development of Functional Performance Test and Verification Procedures 

 
5.9.1 Overview 

Functional performance testing (or functional testing) is the dynamic testing of systems (rather than just 
components) under full automatic operation (e.g., the chiller pump is tested interactively with the chiller 
functions to see if the pump ramps up and down to maintain the differential pressure setpoint, etc).  
Systems are tested under various modes, such as during low cooling or heating loads, high loads, 
component failures, unoccupied, varying outside air temperatures, fire alarm, power failure, etc.  The 
systems are run through all of the control system’s sequences of operation and components are verified to 
be responding as the sequences state.  The CxC develops the functional performance test procedures in a 
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sequential written format and coordinates, oversees and documents the actual testing, which is performed 
by the installing contractor or vendor. 
 
5.9.2 Development Process 

Before test procedures are written, the CxC obtains all requested documentation and a current list of 
change orders affecting equipment or systems, including an updated points list, control sequences and 
setpoints.  The CxC develops specific test procedures to verify proper operation of each piece of 
equipment and system listed in the Cx Plan and Specifications.  The CxC obtains clarification, as needed, 
from contractors and the DOR regarding sequences and operation to develop these tests.  Prior to 
execution, the CxC provides a copy of the equipment and systems functional testing to the installing Sub 
(through the GC) who reviews the tests for feasibility, safety, warranty and equipment protection.  Blank 
copies of the procedures are input into the O&M manuals for later use by operations staff.  The test 
procedure forms shall include the following, at a minimum: 
 
 a.  System and equipment or component name(s) and configuration(s). 
 b.  Equipment location and ID number. 
 c.  Unique test ID number, and reference to unique PC and startup documentation ID 
 numbers. 
 d.  Date. 
 e.  Project name. 
 f.  Participating parties. 
 g.  A copy of the specific sequence of operations or other specified parameters being 
 verified. 
 h.  Formulas used in any calculations. 
 i.  Required pre-test field measurements. 
 j.  Instructions for setting up the test, including special cautions, alarm limits, or other 
 equipment-specific information. 
 k.  Specific step-by-step procedures to execute the test in a clear, sequential, and repeatable 
 format. 
 l.  Acceptance criteria of proper performance with a Yes / No check box to allow for clear 
 marking of whether or not proper performance of each part of the test was achieved.  
 m.  A section for comments. 
 n.  Signature and date blocks for the CxC, CxG, Contractor, PE and DOR.   
 
Functional testing and verification shall be achieved by manual testing (persons manipulate the 
equipment and observe performance) and by monitoring the performance and analyzing the results using 
the control system’s trend log capabilities.   
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5.9.3 Functional Testing Plan Overview 

The CxC develops a testing plan overview to provide the Cx Team with a better idea of where functional 
testing lies in the schedule, what issues prevent the start of testing, which contractors are needed for each 
test and how much time might be expected from them.  This is developed after most equipment has been 
started up and when functional testing dates are not too far off.  The testing plan overview is provided to 
the contractors to assist in moving more efficiently to functional testing.     
 
5.10 Execution of Functional Testing Procedures 
 
5.10.1 Overview and Process 

Functional Performance Testing shall be performed after PCs, startup, calibration, control checkout and 
TAB are complete and Certificate of Readiness has been submitted for a given system.  The CxC 
schedules functional tests through the GC, CxG, and PE/COR.  The CxC directs, witnesses, and 
documents the functional testing of all equipment and systems according to the Specifications and the Cx 
Plan.  The CxG will oversee/witness the functional testing.  The Subs execute the tests, unless otherwise 
specified.  The control system shall be successfully tested before it can be used to verify dependent 
system and/or component performance.  Air and water system balancing shall be complete and reconciled 
prior to functional testing of related equipment and /or systems.  Testing proceeds from components to 
subsystems to systems and finally to interlocks and connections between systems.  The CxC documents 
the results of the test. 
 
Functional Performance Tests shall be demonstrated to the satisfaction of the CxC.  FPTs shall be 
witnessed and endorsed by the CxC upon satisfactory completion.  The CxG recommends acceptance of 
each test to the PE/COR.  The PE/COR gives final approval on each test.  The actual testing program 
shall be conducted in accordance with the approved FPT procedures and shall be documented as 
required.  The GC shall notify the CxG and PE/COR at least 14 calendar days prior to date of each 

 functional performance tests.  
 
5.10.2 Deficiencies and Retesting 

Every effort shall be made to expedite the testing process and minimize unnecessary delays, while not 
compromising the integrity of the procedures.  Nonconformance and deficiencies observed in materials, 
installation, or operation shall be addressed immediately, in terms of notification to responsible parties, 
and providing recommended actions to correct deficiencies.  The GC shall have responsibility for 
resolving construction deficiencies.  Corrections of minor deficiencies identified are made during the 
tests at the discretion of the CxC and CxG.  The CxC shall maintain a master deficiency and resolution 
log, and shall provide the PE and CxG with written progress reports and test results with recommended 
actions.  The CxC shall also document the deficiency and resolution on the test procedure form.  Subs 
correct deficiencies and notify the CxC of corrective action.  The CxC schedules retesting through the 
GC, CxG and PE/COR.  Decisions regarding deficiencies and corrections are made at as low a level as 
possible, preferably between CxC, CxG or PE/COR and the Sub.  For areas in dispute, final authority 
resides with the PM. 
 
5.10.3 Facility Staff Participation 

The Owner’s facilities operating staff are encouraged to attend and participate in the testing process.  The 
CxC will notify the PE/COR, who will then notify the facility staff when the commissioning events will 
occur. 
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5.10.4 Sampling 

Multiple identical pieces of non-life-safety or otherwise non-critical equipment may be functionally 
tested using a sampling strategy.  Critical Equipment, requiring 100% of systems/components to be 
functionally tested, is identified in 1.4 Commissioned Systems. The following table provides additional 
information on the sampling strategy to be used on this project: (NOTE:  THIS IS AN EXAMPLE. 
THIS IS NOT A COMPLETE LIST FOR THIS PROJECT.  THIS MUST BE EDITED FOR 
EACH PROJECT TO REFLECT ALL EQUIPMENT AND SYSTEMS TO BE SAMPLED.) 
 
 

Equipment or System Fraction To Be  
Observed by CxC 

Chillers/Boilers/HRCH 100% 

Air Handling Units (including Energy Recovery) 100% 

Pumps, VFD’s 100% 

Computer Room Units 100% 

Electrical Systems 

Domestic Hot Water 

20% 

20% 

Building Air Tightness 100% 

Indoor Air Quality 100% 

Other misc. equipment/systems 20% 

  

5.11  Deferred Testing 
 
5.11.1 Unforeseen Deferred Tests 

If any check or test cannot be completed due to the building structure, required occupancy condition, or 
other deficiency, a request for delay execution of checklists and FPT may be delayed contingent on 
approval of the PM.  These tests shall be conducted as soon as possible in the same manner as seasonal 
testing.  
 

5.11.2 Seasonal Testing 

The CxC shall schedule, coordinate, and observe additional testing for seasonal variation in operations 
and control strategies during the opposite season to verify performance of the HVAC system and 
controls.  The GC shall execute and document tests and correct deficiencies with facilities staff and the 
CxC, CxG, and/or PE witnessing.  Testing shall be completed during the warranty period to fully test all 
sequences of operation.  The GC shall make necessary revisions to O&M manuals and records due to the 
testing. 
 

 a. Seasonal commissioning pertains to testing under full-load conditions during peak heating and 
 peak cooling seasons, as well as part-load conditions in the spring and fall.  Initial 
 commissioning will be done as soon as contract work is completed, regardless of season.  For the 
 major heating and cooling generation and distribution systems, means of artificial loading shall 
 be developed by the CxC as a means of demonstration, to a reasonable level of confidence, the 
 ability to handle larger peak seasonal loads.   Subsequent commissioning shall be undertaken at 
 the appropriate time thereafter to ascertain adequate performance during the different seasons. 
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 b. All equipment and systems shall be tested and commissioned in a peak season to observe full-
 load performance.  Heating equipment shall be tested during winter design extremes.  Cooling 
 equipment shall be tested during summer design extremes, with a fully occupied building.  Each 
 Contractor and supplier will be responsible to participate in the initial and the alternate peak 
 season test of the systems required to demonstrate performance. 

 c. All equipment and systems affected by occupancy variations will be tested and commissioned 
 at the minimum and peak loads to observe system performance.  Each Contactor and supplier 
 will be responsible to participate in the occupancy sensitive testing of systems to provide 
 verification of adequate performance. 

 d. Based on the scheduling of seasonal testing, the Contractor and COR shall discuss/coordinate 
 Beneficial Occupancy and start of warranty period for affected systems. 
 
 

5.11.3 Short-Term Diagnostic Testing 

After initial occupancy, the GC shall perform short-term diagnostic testing, using data acquisition 
equipment or the building automation system to record system operation over a two- to three-week 
period.  The dynamic interactions between components in the building system shall be investigated.  The 
scheduling, interaction between heating and cooling, and effectiveness of the HVAC system in meeting 
the comfort requirements and design conditions shall be evaluated.  The GC shall document tests and 
findings, and correct deficiencies according to the original testing requirements. 
. 
 
6.  Occupancy and Operation Phase Commissioning Activities 
 
6.1 O&M Manuals and Warranties 
 
6.1.1 Standard O&M Manuals 
The CxC, CxG, and DOR review the O&M manuals, documentation and redline as-builts for systems that 
were commissioned to verify compliance with the Specifications.  They recommend approval and 
acceptance of these sections of the O&M manuals to the PE/COR.  The PE/COR gives final approval on 
these documents.  The CxC, CxG, DOR and PE/COR review each equipment warranty and verify that all 
requirements to keep the warranty valid are clearly stated.   
 
6.1.2 Systems Manual  
The CxC will compile, organize and index the following commissioning data by equipment into labeled, 
indexed and tabbed, three-ring binders and deliver it to the GC, to be included with the O&M manuals.   
 
The  Systems Manual shall include the following (ASHRAE Guideline 0, Annex O shall be used for 
format and content): 
 
a. Index of Systems Manual with notation as to content storage location if not in actual manual. 
b. Executive Summary. 
c. Owner's Project Requirements.  
d. Construction Record Documents, specifications, and approved submittals. 
e. A list of recommended operational record-keeping procedures, including sample forms, logs, or other 
means, and a rationale for each. 
f. Ongoing optimization guidance. 
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g. Operations and maintenance manuals (includes operating procedures for all normal, abnormal, and 
emergency modes of operation; maintenance procedures; parts and recommended spare parts list; 
troubleshooting guide; and systems schematics (one-line diagrams). 
h. Training materials. 
i. Commissioning Report. 
 
6.2 Training and Orientation of Owner Personnel 

The GC shall provide Owner/Maintenance personnel training and orientation for all commissioned 
equipment and systems as required by the contract documents.  Training will be coordinated by the GC.   
 
6.3 Warranty Period 

During the warranty period, seasonal testing and other deferred testing required is completed according 
to the Specifications.  The CxC coordinates this activity.  Tests are executed and deficiencies corrected 
by the appropriate Subs, witnessed by CxC, facilities staff, the PE/COR and the CxG.  Any final 
adjustments to the O&M manuals and as-builts due to the testing are made.  In addition the CxC will 
return to the project approximately 10 months into the 12 month warranty period.  During this visit(s) the 
CxC will review with facility staff the current building operation and the condition of outstanding issues 
related to the original and seasonal commissioning and review and analyze trend data for compliance to 
the construction documents.  The CxC will also interview facility staff and identify problems or concerns 
they have operating the building as originally intended.  The CxC will make suggestions for 
improvements and for recording these changes in the O&M manuals.  The CxC will identify areas that 
may come under warranty or under the original construction contract.  The CxC will also assist facility 
staff in developing reports and documents and requests for services to remedy outstanding problems.  
Results of this inspection shall be documented in the final summary Commissioning Report. 
 

6.4 System Performance Verification 

The CxC shall review the operation of the building with the operation and maintenance staff and 
occupants within ten months of facility acceptance by the Government.  The CxC shall resolve all 
outstanding commissioning related issues during the warranty period.   
 
The CxC shall implement a thermal comfort survey of building occupants within a period of six to ten 
months of facility acceptance by the Government.  This survey shall collect anonymous responses about 
thermal comfort in the buildings, including an assessment of overall satisfaction with thermal 
performance and identification of thermal comfort-related problems.  The CxC shall develop a plan for 
corrective action if the survey results indicate that more than 20% of occupants are dissatisfied with 
thermal comfort in the building.  This plan shall include measurement of relevant environmental 
variables in problem areas in accordance with ASHRAE Standard 55. 
 
The main parameter to be measured in the thermal comfort survey shall be satisfaction with thermal 
environment.  The answer shall be posed in a seven-point scale format running from very satisfied (+3) to 
very dissatisfied (-3) with the center (0) signifying the neutral point.  The percent dissatisfied shall be the 
percentage of respondents who answer "dissatisfied" (any of the lower three points of the seven point 
scale).  The survey shall identify each thermal zones by room number(s) and ask the respondent to 
identify his/her thermal zone.  Survey shall include follow-up questions that are asked if the respondent 
indicates dissatisfaction to identify the nature and cause of the problem.  The survey shall be 
administered in person, over the phone, over networked computers, or on paper.  The CxC shall be 
responsible for collecting each completed survey.  The survey shall be consistently applied and available 
for participation by all regular occupants. 
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The CxC shall develop a corrective action plan.  This plan shall identify each question and the number of 
responses for each answer of each question.  The corrective action plan shall identify the percent 
dissatisfied for each question.  The corrective action plan shall identify the nature and location of any 
thermal environmental problems.  The plan shall suggest directions for corrective actions based on the 
follow-up questions that identify the nature and cause of the problem. 
 
 

7.  Written Work Products 
The written work products are described in Appendix B, Formal Written Work Products.  The table 
describes each product, responsible party, due date, recipients, and approving authority. 
 

7.1 Final Commissioning Report 

A final summary report by the CxG will be provided to the PE/COR within thirty (30) days of substantial 
completion. The report shall include an executive summary, list of participants and roles, brief building 
description, overview of commissioning and testing scope and a general description of testing and 
verification methods.  For all commissioned equipment, the report should contain the disposition of the 
commissioning specialist regarding the adequacy of the equipment, documentation and training meeting 
the contract documents in the following areas:  1) Equipment meeting the equipment specifications, 2) 
Equipment installation, 3) Functional performance and efficiency, 4) Equipment documentation and 
design intent, and 5) Operator training. All outstanding non-compliance items shall be specifically listed. 
 Recommendations for improvement to equipment or operations, future actions, commissioning process 
changes, etc. shall also be listed.  Each non-compliance issue shall be referenced to the specific 
functional test, inspection, trend log, etc. where the deficiency is documented. The functional 
performance and efficiency section for each piece of equipment shall include a brief description of the 
verification method used (manual testing, BAS trend logs, data loggers, etc.) and include observations 
and conclusions from the testing. 
 
Appendices shall contain control sequences, meeting minutes, progress reports, issues logs, site visit 
reports, findings, unresolved issues, communications, etc.  The commissioning plan, prefunctional 
checklists and functional tests (along with blanks for the operators) and monitoring data and analysis will 
be provided. 
 
A copy of the Commissioning Report will be included in the project’s LEED documentation. 
 
8. Commissioning Schedule 
 
8.1     General Issues  

The following sequential priorities are followed: 

1. Equipment shall not be used for heating/cooling during construction until pre-start checklist items 
and all manufacturers’ pre-start procedures have been completed.  Moisture, dust and other 
environmental and building integrity issues must also have been addressed. 

2. Equipment/system functional testing shall begin only after prefunctional, startup, and TAB work has 
been completed.  

3. Functional testing of controls system and its controlled equipment shall begin only after all points 
have been calibrated and prefunctional testing has been completed. 

4. TAB shall begin only after the controls system has been approved by the CxC for use for TAB work. 
5. TAB work shall begin only after envelope work and ceiling installation have been completed. 
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APPENDIX A 
 

Example Construction Phase Forms 
 

 
 

COMMISSIONING ISSUES LOG 
 

Project:                                                                       

Location:                                                                    

Prepared by:                                                               Page               of                   

  
 Attach additional pages as necessary for issues requiring more explanation and tracking. 

 
# 

 
Issue 

Date 
Found 

 
Effects 

Possible 
 Cause 

 
Recommendations 

 
Actions 
Taken 

O&M 
Doc. 

Issue? 

Open/ 

Closed 
(Date) 
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COMMISSIONING PROGRESS REPORT 
 

Project: _______________________  Date: _____________ Prepared by: 
________________ 

Reporting Period: ______________________      Report #:________ 
   
Commissioning tasks worked on since last report and general progress:   
____________________________________________________________________________________________
____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

 
Areas where schedule is not being met:  _______________________________________ 
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________ 

 
Recommended actions:  ______________________________________________________ 
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________ 

 
Requested schedule adjustments:  ____________________________________________ 
______________________________________________________________________________
______________________________________________________________________________ 

 
Next steps:  __________________________________________________________________ 
______________________________________________________________________________ 

 
Other comments (include general comments and field notes):  ______________________________ 
____________________________________________________________________________________
____________________________________________________________________________________ 
 

Non-Compliance Report attached.  (Y/N) _____   Issues Log Attached.  (Y/N) _____ 

Misc. comment sheets attached.  (Y/N) _____ 

 

_______________________________________ 
Commissioning Agent 
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APPENDIX B 
 

Commissioning-Related Formal Written  
Work Products and Submittals 

 
Product Created By Product Description 

and Form 
Approved By Product 

Assigned In 

Final Cx Plan CxC Final Cx plan for const. 
phase  

CxG recommends 
approval to PE/COR 

Cx Plan 5.2 

Cx  Schedule GC/CxC/Subs Schedule of Cx Activities  PE/COR Cx Plan 7.2 

Cx related 
submittals 

GC/Subs Detailed data on all 
commissioned equipment 

CxC/CxG recommends 
approval to PE/COR  

Cx Plan 5.7 

Prefunctional 
Tests and 
Checklists 

CxC, GC and 
Subs 

List by equipment of 
prefunctional checklists 
and prefunctional tests 

CxG recommends 
approval to PE/COR 

Cx Plan 5.8 

Start-up and initial 
checkout plans 

GC and Subs Specific listing of 
procedures for combining 
CxG prefunctional 
checklists with Sub’s 
startup and checkout. 

CxC/CxG Cx Plan 5.8.1 

Start-up and initial 
checkout reports 

GC and Subs Filled out prefunctional 
checklists, tests, startup 
and initial checkout 

CxC/CxG recommends 
approval to PE/COR 

Cx Plan 5.8.2 

Controls 
Contractor Initial 
Check-out Plan 

Controls 
Contr. 

Complete step-by-step 
plan on checkout and 
calibration procedures, 
including forms for 
documentation 

CxC/CxG recommends 
approval  to PE/COR 

Cx Plan 5.8.6 

TAB  plan and 
approach 

TAB Outline of TAB plan, 
approach and schedule 

CxC; PE/COR Cx Plan 5.8.5, 
Specifications 

TAB  progress 
reports 

TAB List of discrepancies, 
interpretations needed, 
tests completed 

none Cx Plan 5.8.5 

Draft TAB  report TAB Draft TAB report with 
method and results 

CxC/CxG (Required for 
Cx) 

Cx Plan 5.7.2 

Final TAB  report TAB Final TAB report with 
method and results 

CxC/CxG (Required for 
Cx) 

Cx Plan 5.7.2 

Change orders GC; PE/COR Change orders that affect 
Commissioned equipment 

N/A Cx Plan 5.7.2 

Issues Log CxC Record / track of all issues 
and deficiencies  

N/A Cx Plan 5.6 

Systems Manual CxC Record / track of all 
submittals, checklists, 
tests, etc.  

N/A Cx Plan 6.1.2 
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Cx progress 
reports 

CxC Gives scheduling needs 
and update, deficiency 
report, Cx progress   

N/A Cx Plan 5.6 

Functional 
Performance Test 
forms 

CxC Full description of test 
procedures in “form” 
format 

CxG recommends 
approval to PE/COR 

Cx Plan 5.9 

Completed 
Functional 
Performance Test 
forms 

CxC Recorded documentation 
of the test on the form 

CxG recommends 
approval to PE/COR 

Cx Plan 5.9 

Final Cx report CxC Summary report with 
status of each system and 
important findings, etc.  
Compilation of all 
important Cx data (checks, 
tests, issues, reviews, etc.) 

CxG recommends 
approval to PC/COR 

Cx Plan 7.1 

O&M manuals GC and Subs Documentation of design, 
equipment, operations and 
maintenance, as-builts, etc. 

CxC/CxG recommends 
approval to PE/COR  
(required for Cx) 

Cx Plan 6.1 
and 
Specifications 

Thermal Comfort 
Survey 

CxC Survey used to collect data 
from building occupants 
regarding thermal comfort 
and satisfaction 

N/A Cx Plan 6.3 

Corrective Action 
Plan 

CxC Plan recommending 
correction action for issues 
identified during 
occupancy phase 
commissioning and 
thermal comfort survey 

N/A Cx Plan 6.3 
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APPENDIX C 
 
 
 
 
 

 

 

 

 

 

 

Example Prefunctional Checklists, Functional Performance Tests, 
Integrated System Tests, and Building Envelope Inspection 

Checklists 
 

Download example Building Envelope Inspection Checklists, Pre-
Functional Checklists, Functional Performance Test Checklists, and 

Integrated Systems Test Checklists for specification section 01 91 00.15 
TOTAL BUILDING COMMISSIONING at the following location:  

http://www.wbdg.org/FFC/NAVGRAPH/graphtoc.pdf.  The checklists 
submitted in the Interim and Final Construction Phase Commissioning 

Plans must contain the same level of detail shown in the examples.  The 
submitted checklists are not required to match the format of the examples. 
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APPENDIX D 
 

CxC and CxG Roles and Responsibilities 

 

DESIGN PHASE CxG CxC 
Ensure that design team has OPR X   
Develop Cx plan (DESIGN PHASE include draft CONSTRUCTION PHASE) X   
Review concept level design submission against OPR X   
Start developing Cx specification X   
Ensure that design concept is in compliance with OPR X   
Develop format for the systems manual X   
Review midpoint design submission against OPR X   
Update and incorporate comments into Cx specification X   
Review completed design documents prior to release for construction against OPR X   

Finalize Cx specification X   
Ensure the completed design documents are in compliance with the OPR prior to 
release for construction 

X   

Review Basis of Design (BOD) and concur that it is compliance with the requirements 
in the OPR 

X   

Develops format for Construction Phase Cx issues log X   
Develop draft Sample Prefunctional Checklists (PC) X   
Develop draft Sample Functional Performance Tests (FPT) X   
Compile Design Phase Cx report X   
      
CONSTRUCTION PHASE CxG CxC 
Review construction submittals and shop drawings against contract documents and 
maintain Cx Submittal Log 

  X 

Assure construction submittals and shop drawings have been reviewed by CxC in 
accordance with Cx Spec, conducting random audits of Cx Submittal log and 
construction submittals 

X   

Reviews and recommend approval of Cx schedule X X 
Finalize commissioning plan in accordance with Cx spec   X 
Review and recommend approval of Final Commissioning Plan  X   
Perform routine inspections X X 
Chairs Cx construction progress meetings   X 
Maintains Cx issue log   X 
Review Cx issue log X   
Finalize PFC for installed equipment using draft PFC as template   X 
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Review and recommend approval of finalized PFC X   
Executes PFC as required (CxC must witness in accordance with Cx Plan)   X 
Review and recommend approval of completed PFC X   
Develops FPT for installed equipment using draft FPT as starting point   X 
Review and recommend approval of finalized FPT X   
Executes FPT as required by Cx Plan    X 
Witness representative sample of FPT during execution X   
Review and recommend approval of completed FPT X   
Compile Construction Phase Cx report   X 
Review and approve Construction Phase Cx Report X   
Compile Systems Manual   X 
Review and approve Systems Manual X   
Ensure turnover of Systems O&M Manual (by Contractor) to Facility Staff X X 
Submits all Cx documentation required per LEED X X 
Ensure proper Systems O&M training has been provided (by Contractor) to Facility 
Staff 

X X 

      
OCCUPANCY AND OPERATIONS PHASE CxG CxC 
Verify any seasonal testing of the facility.  X X 
Review the facility and its performance within 10 months of substantial completion. 
  

X X 

Within 10 months of substantial completion, review building operation with 
operations staff and occupants in order to identify any problems in operating the 
building as originally intended.  

X X 

Verify training effectiveness of O&M staff within 10 months after substantial 
completion 

X X 

Document results of post occupancy review   X 
Review post occupancy review documentation  X   
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ROLES AND RESPONSIBILITIES MATRIX 
(excerpt from ER 1110-345-723, Total Building Commissioning Procedures) 
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ER 1110-345-723 
31 Mar 17 

C-27 

 

 

Pre-Design Phase(D-B-B)/RFP Development(D-B) CxG = Gov’t Comm Specialist 
COR = Contracting Officer Rep 
DOR = Designer of Record 
CxD = Design Comm Specialist 
CxC = Construction Comm Specialist 
O&M = Gov’t Facility O&M 

L = Lead 
P =Participate 
A = Approve  
R = Review 
O = Optional 
N/A = Not Applicable 

 
Commissioning Roles & Responsibilities 

Category Task Description CxG COR CxD DOR CxC O&M Notes 
 

 
Meetings 

Pre-Design Kick-Off Meeting P P P L N/A P  

Owner’s Project Requirements Meeting P P P L N/A P  

Commissioning Planning Meetings P P L P N/A O  

        

 

 
Coordination 

Coordinate with [COR, DOR, etc.] to ensure that 
Cx is incorporated into project planning and 
documents. 

L P P P N/A O  

        

Cx Plan & Spec Draft Commissioning Plan R A L R N/A R  

        

Schedules Preliminary Commissioning Schedule R A L R N/A O  

        

 

 
OPR 

Prepare Owner’s Project Requirements R A P L N/A P  

        

        

 

Commissioning 
Documents 

Identify systems to be commissioned P P L P N/A R  

Preliminary acceptance criteria R P L P N/A R  

Commissioning Documents preliminary 
templates 

R R L R N/A R  

Note: (Appendix C) is just a sample to depict how such a matrix would be developed. There are many more commissioning tasks to be identified beyond what the sample 

identifies. The type of involvement shown is for instruction purposes only and would need to be developed on a project by project basis for the scope, size, and complexity of the 
project, the degree of rigor required, and with consideration of available District resources and expertise. 
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ER 1110-345-723 
31 Mar 17 

C-28 

 

 

Design Phase (D-B-B) CxG = Gov’t Comm Specialist 
COR = Contracting Officer Rep 
DOR = Designer of Record 
CxD = Design Comm Specialist 
CxC = Construction Comm Specialist 
O&M = Gov’t Facility O&M 

 L = Lead 
P =Participate 
A = Approve 
R = Review 
O = Optional 
N/A = Not Applicable 

   

Category Task Description CxG COR CxD DOR CxC O&M Notes 

Coordination 

Cx Plan & Spec 

Schedules 

Coordinate with [COR, AHJ, Vendors, etc.] to 
ensure that Cx interacts properly with other 
systems as needed to support  OPR and BoD 

P P P L N/A  P  

Preliminary Commissioning Plan R A L R N/A  R  

Preliminary Cx Specifications R A L R N/A  R  

Design Phase Commissioning Schedule R A P L N/A  O  

OPR and BoD Maintain OPR on behalf of Owner P P P L N/A  P  

 Review Basis of Design Document vs. OPR R P L P N/A  P  

 Maintain BoD on behalf of Owner P P P L N/A  P  

Reviews Focused Concept Design Review R L P P N/A  P  

Focused Design Development (35-50%) Review R L P P N/A  P  

Focused Construction Document Review R L P P N/A  P  

 Focused Pre-Final Construction Document R L P P N/A  P  

 Focused Final Construction Document R L P P N/A  P  

 Final Construction Document Comment 
Backcheck 

R L P P N/A  P  

Functional Draft Pre-Functional Checklists (PFC) R A L R N/A  R  

Test Protocols Draft System Functional 
Performance Tests (FPT) 

R A L R N/A R   

Note: (Appendix C) is just a sample to depict how such a matrix would be developed. There are many more commissioning tasks to be identified beyond what the sample 
identifies. The type of involvement shown is for instruction purposes only and would need to be developed on a project by project basis for the scope, size, and complexity of 
the project, the degree of rigor required, and with consideration of available District resources and expertise. 
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ER 1110-345-723 
31 Mar 17 

C-29 

 

 

 

Design Phase (D-B) CxG = Gov’t Comm Specialist 
COR = Contracting Officer Rep 
DOR = Designer of Record 
CxD = Design Comm Specialist 
CxC = Construction Comm Specialist 
O&M = Gov’t Facility O&M 

 L = Lead 
P =Participate 
A = Approve  
R = Review 
O = Optional 
N/A = Not Applicable 

   

Category Task Description CxG COR CxD DOR CxC O&M Notes 

Coordination 

Cx Plan & Spec 

Schedules 

Coordinate with [COR, AHJ, Vendors, etc.] to 
ensure that Cx interacts properly with other 
systems as needed to support  OPR and BoD 

P  P N/A L P P  

Preliminary Commissioning Plan R  A N/A R L R  

Preliminary Cx Specifications R  A N/A R L R  

Design Phase Commissioning Schedule R  A N/A L P O  

OPR and BoD Maintain OPR on behalf of Owner P  P N/A L P P  

 Review Basis of Design Document vs. OPR R  P N/A P L P  

 Maintain BoD on behalf of Owner P  P N/A L P P  

Reviews Focused Concept Design Review R  L N/A P R P  

Focused Design Development (35-50%) Review R  L N/A P R P  

Focused Construction Document Review R  L N/A P R P  

 Focused Pre-Final Construction Document R  L N/A P R P  

 Focused Final Construction Document R  L N/A P R P  

 Final Construction Document Comment 
Backcheck 

R  L N/A P R P  

Functional Draft Pre-Functional Checklists (PFC) R  A N/A R L R  

Test Protocols Draft System Functional 
Performance Tests (FPT) 

R A  N/A R L R  

Note: (Appendix C) is just a sample to depict how such a matrix would be developed. There are many more commissioning tasks to be identified beyond what the sample 
identifies. The type of involvement shown is for instruction purposes only and would need to be developed on a project by project basis for the scope, size, and complexity of the 
project, the degree of rigor required, and with consideration of available District resources and expertise. 
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ER 1110-345-723 
31 Mar 17 

C-30 

 

 

 

Construction Phase (D-B-B & D-B) CxG= Gov’t Comm Specialist 
COR = Contracting Officer Rep 
CxD = Design Comm Specialist 
DOR = Designer of Record 
CxC=Construction Comm Specialist 
O&M = Gov’t Facility O&M 

L = Lead 
P = Participate 
A = Approve 
R = Review 
O = Optional 
N/A = Not Applicable 

 
Commissioning Roles & Responsibilities 

Category Task Description CxG COR CxD DOR CxC O&M Notes 

Meetings* Construction Commissioning Kick Off meeting P P N/A O L P  

Commissioning/Issues Resolution Meetings P P N/A O L O  

Project Commissioning Progress Meetings P P N/A O L O  

Controls Meeting P P N/A P L P  

Coordination Coordinate with [COR, AHJ, Vendors, etc.] to 
ensure that Cx interacts properly with other 
systems as needed to support  OPR and BoD 

P P N/A P L P  

Cx Plan Final Commissioning Plan w/ final PFCs and FPTs R A N/A R L R  

Schedules* Duration Schedule for Commissioning 
Activities 

R A N/A O L R  

Doc Reviews* TAB Plan Review P A N/A R P O  

 Submittal and Shop Drawing Review P A N/A R P O  

 Review Contractor Equipment Startup 
Checklists 

P A N/A O P O  

 Review Change Orders, ASI, and RFI P A N/A R P O  

Site Observation* Witness Factory Testing P P N/A O P O  

 Construction Observation Site Visits P P N/A O P O  

Note: (Appendix C) is just a sample to depict how such a matrix would be developed. There are many more commissioning tasks to be identified beyond what the sample 
identifies. The type of involvement shown is for instruction purposes only and would need to be developed on a project by project basis for the scope, size, and complexity of the 
project, the degree of rigor required, and with consideration of available District resources and expertise. 

 

*For D-B-B acquisition, DOR participation or review for tasks indicated as optional for the DOR should be determined on a case-by-case basis with consideration of scope and 
complexity of the project/system, availability of resources, and potential benefit of DOR participation/review; these additional services require funding consideration. 
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ER 1110-345-723 
31 Mar 17 

C-31 

 

 

 

Acceptance Phase (D-B-B & D-B) CxA = Commissioning Authority 
COR = Contracting Officer Rep 
CxG= Gov’t Comm Consultant 
A/E = Designer of Record 
CxC = Construction Comm Specialist 
O&M = Gov’t Facility O&M 

L = Lead 
P = 
Participate A 
= Approve R 
= Review 
O = Optional 
N/A = Not Applicable 

 
Commissioning Roles & Responsibilities 

Category Task Description CxG COR CxD DOR CxC O&M Notes 

Meetings* Pre-Test Coordination Meeting P P N/A O L P  

Issues Resolution and Commissioning Report Review 
Meetings 

P P N/A O L P  

Document 
Reviews* 

Review Completed Pre-Functional 
Checklists 

R A N/A R L P  

Pre-Functional Checklist Verification R A N/A O L P  

Review Operations & Maintenance Manuals R A N/A O L P  

Training Plan Review R A N/A O L P  

Warranty Review R P N/A O L P  

Review TAB Report R A N/A R P P  

Systems Manual R A N/A O L R  

Site 
Observations* 

Construction Observation Site Visits P P N/A O L P  

Witness Selected Equipment Startup P P N/A O P P  

Functional Test 
Protocols* 
 
Reports & Logs* 

TAB Verification P A N/A O P P  

Systems Functional Performance Testing P A N/A O L P  

Final Commissioning Report R A N/A R L R  

 Submit Final Systems Manuals R A N/A O L R  

Note: (Appendix C) is just a sample to depict how such a matrix would be developed. There are many more commissioning tasks to be identified beyond what the sample 
identifies. The type of involvement shown is for instruction purposes only and would need to be developed on a project by project basis for the scope, size, and complexity of 
the project, the degree of rigor required, and with consideration of available District resources and expertise. 

 

*For D-B-B acquisition, DOR participation or review for tasks indicated as optional for the DOR should be determined on a case-by-case basis with consideration of scope and 
complexity of the project/system, availability of resources, and potential benefit of DOR participation/review; these additional services require funding consideration. 
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ER 1110-345-723 
31 Mar 17 

C-32 

 

 

Post Occupancy Phase (D-B-B & D-B) CxG= Gov’t Comm Specialist 
COR = Contracting Officer Rep 
CxD = Design Comm Specialist 
DOR = Designer of Record 
CxC = Construction Comm Specialist 
O&M = Gov’t Facility O&M 

L = Lead 
P = Participate 
A = Approve  
R = Review 
O = Optional 
N/A = Not Applicable 

 

 
Commissioning Roles & Responsibilities 

Category Task Description CxG COR CxD DOR CxC O&M Notes 

Document 
Reviews* 

Systems Monitoring Trended Data R R N/A R L P  

Systems Manuals Update R A N/A O L R  

        

        

        

Site 
Observations* 

Periodic Warranty (4 & 9 Month) 

Site Visits 

P P N/A O P P  

Functional 
Test Protocols* 

Deferred and/or seasonal Testing P A N/A O L P  

        

Technical 
Activities* 

Commissioning/Issues Resolution/Lessons Learned 
Meetings 

P P N/A O L P  

Post-Occupancy Warranty Checkup and review 
of Significant Outstanding Issues 

P P N/A O L P  

Reports and 
Logs* 

Final Commissioning Report Amendment R A N/A R L R  

Issues Logs Closure Report R R N/A O L R  

        

Note: (Appendix C) is just a sample to depict how such a matrix would be developed. There are many more commissioning tasks to be identified beyond what the sample 
identifies. The type of involvement shown is for instruction purposes only and would need to be developed on a project by project basis for the scope, size, and complexity of 
the project, the degree of rigor required, and with consideration of available District resources and expertise. 

 

*For D-B-B acquisition, DOR participation or review for tasks indicated as optional for the DOR should be determined on a case-by-case basis with consideration of scope and 
complexity of the project/system, availability of resources, and potential benefit of DOR participation/review; these additional services require funding consideration. 
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SECTI ON 02 61 13

EXCAVATI ON AND HANDLI NG OF CONTAMI NATED MATERI AL
01/ 24

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

ASTM I NTERNATI ONAL ( ASTM)

ASTM D698 ( 2012;  E 2014;  E 2015)  Labor at or y 
Compact i on Char act er i st i cs of  Soi l  Usi ng 
St andar d Ef f or t  ( 12, 400 f t - l bf / cu.  f t .  
( 600 kN- m/ cu.  m. ) )

ASTM D1556/ D1556M ( 2015;  E 2016)  St andar d Test  Met hod f or  
Densi t y and Uni t  Wei ght  of  Soi l  i n Pl ace 
by Sand- Cone Met hod

ASTM D1557 ( 2012;  E 2015)  St andar d Test  Met hods f or  
Labor at or y Compact i on Char act er i st i cs of  
Soi l  Usi ng Modi f i ed Ef f or t  ( 56, 000 
f t - l bf / f t 3)  ( 2700 kN- m/ m3)

ASTM D2167 ( 2015)  Densi t y and Uni t  Wei ght  of  Soi l  i n 
Pl ace by t he Rubber  Bal l oon Met hod

ASTM D2487 ( 2017;  E 2020)  St andar d Pr act i ce f or  
Cl assi f i cat i on of  Soi l s f or  Engi neer i ng 
Pur poses ( Uni f i ed Soi l  Cl assi f i cat i on 
Syst em)

ASTM D5434 ( 2012)  Fi el d Loggi ng of  Subsur f ace 
Expl or at i ons of  Soi l  and Rock

ASTM D6938 ( 2017a)  St andar d Test  Met hod f or  I n- Pl ace 
Densi t y and Wat er  Cont ent  of  Soi l  and 
Soi l - Aggr egat e by Nucl ear  Met hods ( Shal l ow 
Dept h)

ASTM D7928 ( 2017)  St andar d Test  Met hod f or  
Par t i c l e- Si ze Di st r i but i on ( Gr adat i on)  of  
Fi ne- Gr ai ned Soi l s Usi ng t he Sedi ment at i on 
( Hydr omet er )  Anal ysi s

U. S.  ARMY CORPS OF ENGI NEERS ( USACE)

EM 385- 1- 1  Saf et y - -  Saf et y and Heal t h Requi r ement s 
Manual

U. S.  DEPARTMENT OF DEFENSE ( DOD)

JEGS ( Apr  2024)  Japan Envi r onment al  Gover ni ng 
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St andar ds

U. S.  NATI ONAL ARCHI VES AND RECORDS ADMI NI STRATI ON ( NARA)

29 CFR 1926 Saf et y and Heal t h Regul at i ons f or  
Const r uct i on

1. 2   DESCRI PTI ON OF WORK

The wor k consi st s of  excavat i on and t empor ar y st or age of  appr oxi mat el y 
[ _____]  cubi c met er s of  cont ami nat ed mat er i al .   Appr oxi mat e l ocat i ons of  
cont ami nat ed mat er i al  ar e shown on t he dr awi ngs.   Char act er i zat i on dat a on 
t he nat ur e and ext ent  of  t he cont ami nat ed mat er i al  i s  shown i n Appendi x 
[ _____] .   Subsur f ace condi t i ons ar e shown [ on t he dr awi ngs]  [ i n Appendi x 
[ _____] ] .   Submi t  a Wor k Pl an as speci f i ed bel ow.   Not i f y t he Cont r act i ng 
Of f i cer  wi t hi n [ 24]  [ _____]  hour s,  and bef or e excavat i on,  i f  cont ami nat ed 
mat er i al  i s  di scover ed t hat  has not  been pr evi ousl y i dent i f i ed or  i f  ot her  
di scr epanci es bet ween dat a pr ovi ded and act ual  f i el d condi t i ons ar e 
di scover ed.   Backf i l l  mat er i al  i s  [ not  avai l abl e onsi t e]  [ avai l abl e onsi t e 
and t ypi cal l y consi st s of  [ _____] ] .   Gr ound wat er  i s appr oxi mat el y [ _____]  
met er s bel ow pr e- excavat i on gr ound sur f ace.   Requi r ed sampl i ng and 
chemi cal  anal ysi s shal l  be conduct ed i n accor dance wi t h [ _____] .

1. 2. 1   Schedul i ng

Not i f y t he Cont r act i ng Of f i cer  [ _____]  cal endar  days pr i or  t o t he st ar t  of  
excavat i on of  cont ami nat ed mat er i al .   The [ Cont r act i ng Of f i cer  wi l l ]  
[ Cont r act or  shal l ]  be r esponsi bl e f or  cont act i ng r egul at or y agenci es i n 
accor dance wi t h t he appl i cabl e r epor t i ng r equi r ement s.

1. 2. 2   Wor k Pl an

Submi t  a Wor k Pl an wi t hi n [ 30]  [ _____]  cal endar  days af t er  not i ce t o 
pr oceed.   No wor k at  t he s i t e,  wi t h t he except i on of  s i t e i nspect i ons and 
sur veys,  shal l  be per f or med unt i l  t he Wor k Pl an i s appr oved.   Al l ow [ 30]  
[ _____]  cal endar  days i n t he schedul e f or  t he Gover nment ' s r evi ew.   No 
adj ust ment  f or  t i me or  money wi l l  be made i f  r esubmi t t al s of  t he Wor k Pl an 
ar e r equi r ed due t o def i c i enci es i n t he pl an.   At  a mi ni mum,  t he Wor k Pl an 
shal l  i ncl ude:

a.   Schedul e of  act i v i t i es.

b.   Met hod of  excavat i on and equi pment  t o be used.

c.   Shor i ng or  s i de- wal l  s l opes pr oposed.

d.   Dewat er i ng pl an.

e.   St or age met hods and l ocat i ons f or  l i qui d and sol i d cont ami nat ed 
mat er i al .

f .   Bor r ow sour ces and haul  r out es.

g.   Decont ami nat i on pr ocedur es.

h.   Spi l l  cont i ngency pl an.
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1. 2. 3   Ot her  Submi t t al  Requi r ement s

Submi t  separ at e cr oss- sect i ons of  each ar ea bef or e and af t er  excavat i on 
and af t er  backf i l l i ng,  t est  r esul t s,  and [ _____]  copi es of  t he Cl osur e 
Repor t  wi t hi n [ 14]  [ _____]  cal endar  days of  wor k compl et i on at  t he s i t e.

1. 3   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  or  " S"  
c l assi f i cat i on.   Submi t t al s not  havi ng a " G"  or  " S"  c l assi f i cat i on ar e 
[ f or  Cont r act or  Qual i t y Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When 
used,  a code f ol l owi ng t he " G"  c l assi f i cat i on i dent i f i es t he of f i ce t hat  
wi l l  r evi ew t he submi t t al  f or  t he Gover nment . ]   Submi t  t he f ol l owi ng i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 01 Pr econst r uct i on Submi t t al s

Wor k Pl an;  G[ ,  [ _____] ]

Sampl i ng And Anal ysi s Pl an;  G

SD- 02 Shop Dr awi ngs

Sur veys

SD- 06 Test  Repor t s

Compact i on

Anal yt i cal  Resul t s;  G

Cl osur e Repor t ;  G[ ,  [ _____] ]

1. 4   REGULATORY REQUI REMENTS

1. 4. 1   Per mi t s and Li censes

Obt ai n r equi r ed f eder al ,  GoJ,  and l ocal  pr ef ect ur al  per mi t s f or  excavat i on 
and st or age of  cont ami nat ed mat er i al .   Per mi t s shal l  be obt ai ned at  no 
addi t i onal  cost  t o t he Gover nment .

1. 4. 2   Ai r  Emi ssi ons

Ai r  emi ssi ons shal l  be moni t or ed and cont r ol l ed i n accor dance wi t h t he JEGS,  
GoJ,  and l ocal  pr ef ect ur al  l aws.

PART 2   PRODUCTS

2. 1   SPI LL RESPONSE MATERI ALS

Pr ovi de appr opr i at e spi l l  r esponse mat er i al s i ncl udi ng,  but  not  l i mi t ed t o 
t he f ol l owi ng:  cont ai ner s,  adsor bent s,  shovel s,  and per sonal  pr ot ect i ve 
equi pment .   Spi l l  r esponse mat er i al s shal l  be avai l abl e at  al l  t i mes when 
cont ami nat ed mat er i al s/ wast es ar e bei ng handl ed or  t r anspor t ed.   Spi l l  
r esponse mat er i al s shal l  be compat i bl e wi t h t he t ype of  mat er i al s and 
cont ami nant s bei ng handl ed.

[
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2. 2   BACKFI LL

Backf i l l  mat er i al  shal l  be obt ai ned f r om [ t he l ocat i on i ndi cat ed on t he 
dr awi ngs]  [ of f s i t e sour ces appr oved by t he Cont r act i ng Of f i cer ] .   Backf i l l  
shal l  be c l assi f i ed i n accor dance wi t h ASTM D2487 as GW,  GP,  GM,  GC,  SW,  
SP,  SM,  SC,  ML,  MH,  CL,  or  CH and shal l  be f r ee f r om r oot s and ot her  
or gani c mat t er ,  t r ash,  debr i s,  snow,  i ce or  f r ozen mat er i al s.   Backf i l l  
mat er i al  shal l  be t est ed f or  t he par amet er s l i s t ed bel ow at  a f r equency of  
once per  [ 3000]  [ _____]  cubi c m.   A mi ni mum of  one set  of  c l assi f i cat i on 
t est s shal l  be per f or med per  bor r ow sour ce.   [ One]  [ _____]  backf i l l  sampl e 
per  bor r ow sour ce shal l  al so be col l ect ed and t est ed f or  t he chemi cal  
par amet er s l i s t ed bel ow.

Physi cal  Par amet er Cr i t er i a Test  Met hod

Gr ai n Si ze [ _____] ASTM D7928

Compact i on [ _____] ASTM D698

[ _____] [ _____] [ _____]

Chemi cal  Par amet er Test  Fr equency Cr i t er i a

[ _____] [ _____] [ _____]

Do not  use mat er i al  f or  backf i l l  unt i l  bor r ow sour ce chemi cal  and physi cal  
t est  r esul t s have been submi t t ed and appr oved. ]

PART 3   EXECUTI ON

3. 1   SURVEYS

Per f or m sur veys i mmedi at el y pr i or  t o and af t er  excavat i on of  cont ami nat ed 
mat er i al  t o det er mi ne t he vol ume of  cont ami nat ed mat er i al  r emoved.   Al so,  
per f or m sur veys i mmedi at el y af t er  backf i l l  of  each excavat i on.   Pr ovi de 
cr oss- sect i ons on [ 7. 6]  [ _____]  met er  i nt er val s and at  br eak poi nt s f or  
al l  excavat ed ar eas.   Locat i ons of  conf i r mat i on sampl es shal l  al so be 
sur veyed and shown on t he dr awi ngs.   Per f or m sur veys i n accor dance wi t h 
Sect i on:   [ _____] .

3. 2   EXI STI NG STRUCTURES AND UTI LI TI ES

No excavat i on shal l  be per f or med unt i l  s i t e ut i l i t i es have been f i el d 
l ocat ed.   Take t he necessar y pr ecaut i ons t o ensur e no damage occur s t o 
exi st i ng st r uct ur es and ut i l i t i es.   Damage t o exi st i ng st r uct ur es and 
ut i l i t i es r esul t i ng f r om t he Cont r act or ' s oper at i ons shal l  be r epai r ed at  
no addi t i onal  cost  t o t he Gover nment .   Ut i l i t i es encount er ed t hat  wer e not  
pr evi ousl y shown or  ot her wi se l ocat ed shal l  not  be di st ur bed wi t hout  
appr oval  f r om t he Cont r act i ng Of f i cer .

[
3. 3   CLEARI NG

Cl ear i ng shal l  be per f or med t o t he l i mi t s shown on t he dr awi ngs i n 
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accor dance wi t h Sect i on 31 11 00 CLEARI NG AND GRUBBI NG. ]

3. 4   CONTAMI NATED MATERI AL REMOVAL

3. 4. 1   Excavat i on

Ar eas of  cont ami nat i on shal l  be excavat ed t o t he dept h and ext ent  shown on 
t he dr awi ngs and not  mor e t han [ 60]  [ _____]  mm beyond t he dept h and ext ent  
shown on t he dr awi ngs unl ess di r ect ed by t he Cont r act i ng Of f i cer .   
Excavat i on shal l  be per f or med i n a manner  t hat  wi l l  l i mi t  spi l l s  and t he 
pot ent i al  f or  cont ami nat ed mat er i al  t o be mi xed wi t h uncont ami nat ed 
mat er i al .   As mat er i al  i s  r emoved f r om t he excavat i on,  f i el d anal ysi s 
shal l  be used t o det er mi ne t he pr esence of  [ _____]  cont ami nat i on usi ng [ a 
r eal  t i me vapor  moni t or i ng i nst r ument ]  [ i mmunoassay f i el d k i t s]  [ _____] .  
Excavat ed cont ami nat ed mat er i al  shal l  be separ at ed and st or ed f r om 
excavat ed uncont ami nat ed mat er i al .  An excavat i on l og descr i bi ng v i s i bl e 
s i gns of  cont ami nat i on encount er ed shal l  be mai nt ai ned f or  each ar ea of  
excavat i on.   Excavat i on l ogs shal l  be pr epar ed i n accor dance wi t h 
ASTM D5434.

3. 4. 2   Shor i ng

I f  wor ker s must  ent er  t he excavat i on,  i t  shal l  be eval uat ed,  shor ed,  
s l oped or  br aced as r equi r ed by EM 385- 1- 1 and 29 CFR 1926 sect i on 650.

3. 4. 3   Dewat er i ng

Sur f ace wat er  shal l  be di ver t ed t o pr event  ent r y i nt o t he excavat i on.   
[ Dewat er i ng shal l  be l i mi t ed t o t hat  necessar y t o assur e adequat e access,  
a saf e excavat i on,  pr event  t he spr ead of  cont ami nat i on,  and t o ensur e t hat  
compact i on r equi r ement s can be met . ]  [ No dewat er i ng shal l  be per f or med 
wi t hout  pr i or  appr oval  of  t he Cont r act i ng Of f i cer . ]

3. 5   CONFI RMATI ON SAMPLI NG AND ANALYSI S

Af t er  al l  mat er i al  suspect ed of  bei ng cont ami nat ed has been r emoved,  t he 
excavat i on shal l  be exami ned f or  evi dence of  cont ami nat i on.   I f  t he 
excavat i on appear s t o be f r ee of  cont ami nat i on,  f i el d anal ysi s shal l  be 
used t o det er mi ne t he pr esence of  [ _____]  cont ami nat i on usi ng [ a r eal  t i me 
vapor  moni t or i ng i nst r ument ]  [ i mmunoassay f i el d k i t s]  [ _____] .   Excavat i on 
of  addi t i onal  mat er i al  shal l  be as di r ect ed by t he Cont r act i ng Of f i cer .    
Conf i r mat i on sampl es shal l  be col l ect ed and anal yzed f or  t he f ol l owi ng 
cont ami nant s:

Chemi cal  Par amet er Act i on Level

[ _____] [ _____]

Sampl es shal l  be col l ect ed at  a f r equency of  one per  [ _____] [ 5000]  squar e m
 f r om t he bot t om [ and each of  t he s i de wal l s]  or  as di r ect ed by t he 
Cont r act i ng Of f i cer .   A mi ni mum of  one sampl e shal l  be col l ect ed f r om t he 
bot t om [ and each si de wal l ]  of  t he excavat i on.     Addi t i onal  excavat i on 
shal l  be subj ect  t o appr oval  by t he Cont r act i ng Of f i cer .   Locat i ons of  
sampl es shal l  be mar ked i n t he f i el d and document ed on t he as- bui l t  
dr awi ngs.

3. 6   CONTAMI NATED MATERI AL STORAGE

Mat er i al  shal l  be pl aced i n t empor ar y st or age af t er  excavat i on .   The 
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f ol l owi ng par agr aphs descr i be accept abl e met hods of  mat er i al  st or age.   
St or age uni t s shal l  be i n good condi t i on and const r uct ed of  mat er i al s t hat  
ar e compat i bl e wi t h t he mat er i al  or  l i qui d t o be st or ed.   I f  mul t i pl e 
st or age uni t s ar e r equi r ed,  each uni t  shal l  be c l ear l y l abel ed wi t h an 
i dent i f i cat i on number  and a wr i t t en l og shal l  be kept  t o t r ack t he sour ce 
of  cont ami nat ed mat er i al  i n each t empor ar y st or age uni t .

3. 6. 1   St ockpi l es

St ockpi l es shal l  be const r uct ed t o i sol at e st or ed cont ami nat ed mat er i al  
f r om t he envi r onment .   The maxi mum st ockpi l e s i ze shal l  be [ _____]  
[ 100] [ 400]  cubi c m.   St ockpi l es shal l  be const r uct ed t o i ncl ude:

a.   [ A chemi cal l y r esi st ant  geomembr ane l i ner  f r ee of  hol es and ot her  
damage.   Non- r ei nf or ced geomembr ane l i ner s shal l  have a mi ni mum 
t hi ckness of  [ 0. 5]  [ _____]  mm.   Scr i m r ei nf or ced geomembr ane l i ner s 
shal l  have a mi ni mum wei ght  of  20 kg/ 100 squar e m.   The gr ound sur f ace 
on whi ch t he geomembr ane i s t o be pl aced shal l  be f r ee of  r ocks 
gr eat er  t han 13 mm i n di amet er  and any ot her  obj ect  whi ch coul d damage 
t he membr ane. ]  [ Pavement  shal l  be used as t he l i ner  syst em.   Pavement  
shal l  be const r uct ed i n accor dance wi t h Sect i on [ _____] ] .

b.   Geomembr ane cover  f r ee of  hol es or  ot her  damage t o pr event  
pr eci pi t at i on f r om ent er i ng t he st ockpi l e.   Non- r ei nf or ced geomembr ane 
cover s shal l  have a mi ni mum t hi ckness of  0. 25 mm.   Scr i m r ei nf or ced 
geomembr ane cover s shal l  have a mi ni mum wei ght  of  13 kg/ 100 squar e m.   
The cover  mat er i al  shal l  be ext ended over  t he ber ms and anchor ed or  
bal l ast ed t o pr event  i t  f r om bei ng r emoved or  damaged by wi nd.

c.   Ber ms sur r oundi ng t he st ockpi l e,  a mi ni mum of  300 mm i n hei ght .   
Vehi c l e access poi nt s shal l  al so be ber med.

d.   The l i ner  syst em shal l  be s l oped t o al l ow col l ect i on of  l eachat e.   
St or age and r emoval  of  l i qui d whi ch col l ect s i n t he st ockpi l e,  i n 
accor dance wi t h par agr aph Li qui d St or age.

3. 6. 2   Rol l - Of f  Uni t s

Rol l - of f  uni t s used t o t empor ar i l y  st or e cont ami nat ed mat er i al  shal l  be 
wat er  t i ght .   A cover  shal l  be pl aced over  t he uni t s t o pr event  
pr eci pi t at i on f r om cont act i ng t he st or ed mat er i al .   The uni t s shal l  be 
l ocat ed [ as shown on t he dr awi ngs]  [ _____] .   Li qui d whi ch col l ect s i nsi de 
t he uni t s shal l  be r emoved and st or ed i n accor dance wi t h par agr aph Li qui d 
St or age.

3. 6. 3   Li qui d St or age

Li qui d col l ect ed f r om excavat i ons and st ockpi l es shal l  be t empor ar i l y  
st or ed i n [ 220 L bar r el s]  [ [ 2000]  [ _____]  L t anks] .   Li qui d st or age 
cont ai ner s shal l  be wat er - t i ght  and shal l  be l ocat ed [ as i ndi cat ed]  
[ _____] .

3. 7   SAMPLI NG

The Cont r act or  shal l  submi t  a Sampl i ng and Anal ysi s Pl an pr i or  t o 
conduct i ng any sampl i ng of  mat er i al .  Use a l abor at or y [ par t i c i pat i ng i n 
t he EPA Nat i onal  Lead Labor at or y Accr edi t at i on Pr ogr am ( NLLAP)  by bei ng 
accr edi t ed by ei t her  t he Amer i can Associ at i on f or  Labor at or y Accr edi t at i on 
( A2LA)  or  t he Amer i can I ndust r i al  Hygi ene Associ at i on ( AI HA) . ] [ i n 
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accor dance wi t h GoJ r equi r ement s. ]  Al l  anal yt i cal  r esul t s shal l  be 
submi t t ed t o t he Cont r act i ng Of f i cer  upon r ecei pt  f r om t he l abor at or y.  The 
sampl i ng and anal ysi s pl an shal l  i ncl ude at  a mi ni mum t he f ol l owi ng 
i nf or mat i on:

1)  I nt r oduct i on and Si t e Backgr ound

2)  Dat a Qual i t y Obj ect i ves

3)  Sampl i ng Met hodol ogy/ Techni cal  Appr oach

4)  Sampl e Col l ect i on Pr ocedur es

5)  Fi el d Decont ami nat i on/ I DW

6)  Sampl e Document at i on and Chai n of  Cust ody

7)  Packagi ng and Shi pment  of  Sampl es

8)  QA/ QC management  ( Sampl i ng and Anal yt i cal  Dat a)

9)  Repor t i ng r equi r ement s

10)  Lab r equi r ement s and cer t i f i cat i ons

3. 7. 1   Sampl i ng of  St or ed Mat er i al

Sampl es of  st or ed mat er i al  shal l  be col l ect ed at  a f r equency of  once per  
[ _____] [ 100] [ 400]  cubi c m.   Sampl es shal l  be t est ed f or  [ al l  anal yt es 
l i s t ed i n t he JEGS] [ t he f ol l owi ng:

Chemi cal  Par amet er Act i on Level

[ _____] [ _____]

]
St or ed mat er i al  wi t h cont ami nant  l evel s t hat  exceed t he act i on l evel s 
shal l  be di sposed of  of f s i t e.   Anal yses f or  cont ami nat ed mat er i al  t o be 
t aken t o an of f s i t e di sposal  f aci l i t y  shal l  conf or m t o t he JEGS,  l ocal  
pr ef ect ur al ,  GoJ,  and f eder al  cr i t er i a as wel l  as t o t he r equi r ement s of  
t he di sposal  f aci l i t y .   Document at i on of  al l  anal yses per f or med shal l  be 
f ur ni shed t o t he Cont r act i ng Of f i cer .   Addi t i onal  sampl i ng and anal yses t o 
t he ext ent  r equi r ed by t he appr oved of f s i t e st or age or  di sposal  ( TSD)  
f aci l i t y  shal l  be t he r esponsi bi l i t y  of  t he Cont r act or  and shal l  be 
per f or med at  no addi t i onal  cost  t o t he Gover nment .

3. 7. 2   Sampl i ng Li qui d

Li qui d col l ect ed f r om [ excavat i ons]  [ st or age ar eas]  [ decont ami nat i on 
f aci l i t i es]  shal l  be sampl ed at  a f r equency of  once f or  ever y [ 2, 000]  
[ _____]  L of  l i qui d col l ect ed.   Sampl es shal l  be t est ed f or  [ al l  anal yt es 
l i s t ed i n t he JEGS] [ t he f ol l owi ng:

Chemi cal  Par amet er Act i on Level

[ _____] [ _____]

]
Li qui d wi t h cont ami nant  l evel s t hat  exceed act i on l evel s shal l  be di sposed 
of f s i t e.   Anal yses f or  cont ami nat ed l i qui d t o be t aken t o an of f s i t e 
di sposal  f aci l i t y  shal l  conf or m t o l ocal  pr ef ect ur al ,  GoJ,  and f eder al  
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cr i t er i a as wel l  as t o t he r equi r ement s of  t he di sposal  f aci l i t y .   
Document at i on of  al l  anal yses per f or med shal l  be f ur ni shed t o t he 
Cont r act i ng Of f i cer .   Addi t i onal  sampl i ng and anal ysi s t o t he ext ent  
r equi r ed by t he appr oved of f s i t e st or age or  di sposal  ( TSD)  f aci l i t y  
r ecei v i ng t he mat er i al  shal l  be t he r esponsi bi l i t y  of  t he .

3. 7. 3   Sampl i ng Beneat h St or age Uni t s

Sampl es f r om beneat h each st or age uni t  shal l  be col l ect ed pr i or  t o 
const r uct i on of  and af t er  r emoval  of  t he st or age uni t .   Sampl es shal l  be 
col l ect ed at  a f r equency of  one per  each [ _____]  [ 5000]  squar e m f r om a 
dept h i nt er val  of  [ 0 t o 0. 15]  [ _____]  m and shal l  be t est ed [ al l  anal yt es 
l i s t ed i n JEGS Tabl e 13. 1] [ f or  t he f ol l owi ng:

Chemi cal  Par amet er Act i on Level

[ _____] [ _____]

]
Based on t est  r esul t s,  soi l  whi ch has become cont ami nat ed above act i on 
l evel s shal l  be r emoved at  no addi t i onal  cost  t o t he Gover nment .   
Cont ami nat ed mat er i al  whi ch i s r emoved f r om beneat h t he st or age uni t  shal l  
be handl ed i n accor dance wi t h par agr aph Sampl i ng of  St or ed Mat er i al .   As 
di r ect ed by t he Cont r act i ng Of f i cer  and at  no addi t i onal  cost  t o t he 
Gover nment ,  addi t i onal  sampl i ng and t est i ng shal l  be per f or med t o ver i f y 
ar eas of  cont ami nat i on f ound beneat h st ockpi l es have been cl eaned up t o 
bel ow act i on l evel s.

3. 8   SPI LLS

I n t he event  of  a spi l l  or  r el ease of  a hazar dous subst ance ( as desi gnat ed 
i n JEGS) ,  pol l ut ant ,  cont ami nant ,  or  oi l ,  not i f y t he Cont r act i ng Of f i cer  
i mmedi at el y.   I f  t he spi l l  exceeds t he r epor t i ng t hr eshol d,  f ol l ow t he 
pr e- est abl i shed pr ocedur es as descr i bed i n t he I nst al l at i on Spi l l  Response 
and Pr event i on Pl an f or  i mmedi at e r epor t i ng and cont ai nment .   I mmedi at e 
cont ai nment  act i ons shal l  be t aken t o mi ni mi ze t he ef f ect  of  any spi l l  or  
l eak.   Cl eanup shal l  be i n accor dance wi t h t he JEGS,  appl i cabl e f eder al ,  
GoJ,  and l ocal  pr ef ect ur al  r egul at i ons.   As di r ect ed by t he Cont r act i ng 
Of f i cer ,  addi t i onal  sampl i ng and t est i ng shal l  be per f or med t o ver i f y 
spi l l s  have been cl eaned up.   Spi l l  c l eanup and t est i ng shal l  be done at  
no addi t i onal  cost  t o t he Gover nment .

[
3. 9   BACKFI LLI NG

3. 9. 1   Conf i r mat i on Test  Resul t s

Excavat i ons shal l  be backf i l l ed i mmedi at el y af t er  al l  cont ami nat ed 
mat er i al s have been r emoved and conf i r mat i on t est  r esul t s have been 
appr oved.   Backf i l l  shal l  be pl aced and compact ed t o t he l i nes and gr ades 
shown on t he dr awi ngs.

3. 9. 2   Compact i on

Pl ace appr oved backf i l l  i n l i f t s  wi t h a maxi mum l oose t hi ckness of  [ 200]  
[ _____]  mm.   Compact  soi l  t o [ 90]  [ _____]  per cent  of  [ ASTM D698]  [
ASTM D1557]  maxi mum dr y densi t y.   Per f or m densi t y t est s at  a f r equency of  
once per  [ 930]  [ _____]  squar e met er s per  l i f t .   conduct  a mi ni mum of  [ one 
densi t y t est ]  [ [ _____]  densi t y t est s]  on each l i f t  of  backf i l l  pl aced.   
Det er mi ne f i el d i n- pl ace dr y densi t y i n accor dance wi t h ASTM D1556/ D1556M,  
ASTM D2167,  or  ASTM D6938.   I f  ASTM D6938 i s used,  a mi ni mum of  one i n t en 
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t est s shal l  be checked usi ng ASTM D1556/ D1556M or  ASTM D2167.   Test  
r esul t s f r om ASTM D1556/ D1556M or  ASTM D2167 shal l  gover n i f  t her e i s a 
di scr epancy wi t h t he ASTM D6938 t est  r esul t s. ]

3. 10   DI SPOSAL REQUI REMENTS

Of f s i t e di sposal  of  cont ami nat ed mat er i al  shal l  be i n accor dance wi t h t he 
JEGS,  GoJ,  and l ocal  pr ef ect ur al  l aws at  a GoJ- appr oved f aci l i t y . .

3. 11   CLOSURE REPORT

Submi t  [ _____]  copi es of  a Cl osur e Repor t  wi t hi n [ 14]  [ _____]  cal endar  
days of  compl et i ng wor k at  t he s i t e.   The r epor t  shal l  be l abel ed wi t h t he 
cont r act  number ,  pr oj ect  name,  l ocat i on,  dat e,  name of  gener al  Cont r act or ,  
and t he Cor ps of  Engi neer s Di st r i ct  cont r act i ng f or  t he wor k.   The Cl osur e 
Repor t  shal l  i ncl ude t he f ol l owi ng i nf or mat i on as a mi ni mum:

a.   A cover  l et t er  s i gned by t he Envi r onment al  Manager  cer t i f y i ng t hat  al l  
ser vi ces i nvol ved have been per f or med i n accor dance wi t h t he t er ms and 
condi t i ons of  t he cont r act  document s and r egul at or y r equi r ement s.

b.   A nar r at i ve r epor t  i ncl udi ng,  but  not  l i mi t ed t o,  t he f ol l owi ng:

( 1)   s i t e condi t i ons,  gr ound wat er  el evat i on,  and cl eanup cr i t er i a;

( 2)   excavat i on l ogs;

( 3)   f i el d scr eeni ng r eadi ngs;

( 4)   quant i t y of  mat er i al s r emoved f r om each ar ea of  cont ami nat i on;

( 5)   quant i t y of  wat er / pr oduct  r emoved dur i ng dewat er i ng;

( 6)   sampl i ng l ocat i ons and sampl i ng met hods;

( 7)   sampl e col l ect i on dat a such as t i me of  col l ect i on and met hod of  
pr eser vat i on;

( 8)   sampl e chai n- of - cust ody f or ms;  and

( 9)   sour ce of  backf i l l .

c .   Copi es of  al l  chemi cal  and physi cal  t est  r esul t s.

d.   Copi es of  al l  mani f est s and l and di sposal  r est r i ct i on not i f i cat i ons.

e.   Copi es of  al l  cer t i f i cat i ons of  f i nal  di sposal  s i gned by t he 
r esponsi bl e di sposal  f aci l i t y  of f i c i al .

f .   Wast e pr of i l e sheet s.

g.   Scal e dr awi ngs showi ng l i mi t s of  each excavat i on,  l i mi t s of  
cont ami nat i on,  known under gr ound ut i l i t i es wi t hi n 15 m of  excavat i on,  
sampl e l ocat i ons,  and sampl e i dent i f i cat i on number s.   On- si t e 
st ockpi l e,  st or age,  l oadi ng,  and di sposal  ar eas shal l  al so be shown on 
t he dr awi ngs.

h.   Pr ogr ess Phot ogr aphs.   Col or  phot ogr aphs shal l  be used t o document  
pr ogr ess of  t he wor k.   A mi ni mum of  f our  v i ews of  t he s i t e showi ng t he 
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l ocat i on of  t he ar ea of  cont ami nat i on,  ent r ance/ exi t  r oad,  and any 
ot her  not abl e s i t e condi t i ons shal l  be t aken bef or e wor k begi ns.   
Af t er  wor k has been st ar t ed,  act i v i t i es at  each wor k l ocat i on shal l  be 
phot ogr aphi cal l y r ecor ded [ dai l y]  [ weekl y] .   Phot ogr aphs shal l  be a 
mi ni mum of  76. 2 by 127. 0 mm and shal l  i ncl ude:

( 1)   Soi l  r emoval  and sampl i ng.

( 2)   Dewat er i ng oper at i ons.

( 3)   Unant i c i pat ed event s such as spi l l s  and t he di scover y of  
addi t i onal  cont ami nat ed mat er i al .

( 4)   Cont ami nat ed mat er i al / wat er  st or age,  handl i ng,  and t r anspor t .

( 5)   Si t e or  t ask- speci f i c  empl oyee r espi r at or y and per sonal  
pr ot ect i on.

( 6)   Fi l l  pl acement  and gr adi ng.

( 7)   Post - const r uct i on phot ogr aphs.   Af t er  compl et i on of  wor k at  each 
si t e,  t ake a mi ni mum of  f our  v i ews of  each excavat i on s i t e.

A di gi t al  ver si on of  al l  phot os shown i n t he r epor t  shal l  be i ncl uded wi t h 
t he Cl osur e Repor t .   Phot ogr aphs shal l  be a mi ni mum of  76 by 127 mm and  
shal l  be mount ed back- t o- back i n doubl e f ace pl ast i c s l eeves punched t o 
f i t  s t andar d t hr ee r i ng bi nder s.   Each pr i nt  shal l  have an i nf or mat i on box 
at t ached.   The box shal l  be t ypewr i t t en and ar r anged as f ol l ows:

Pr oj ect  Name: Di r ect i on of  Vi ew:

Locat i on: Dat e/ Ti me:

Phot ogr aph No. : Descr i pt i on of  Vi ew:

        - -  End of  Sect i on - -
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SECTI ON 02 65 00

UNDERGROUND STORAGE TANK REMOVAL
02/ 10

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

AMERI CAN PETROLEUM I NSTI TUTE ( API )

API  PUBL 1628 ( 1996)  A Gui de t o t he Assessment  and 
Remedi at i on of  Under gr ound Pet r ol eum 
Rel eases

API  RP 1604 ( 1996;  R 2010)  Cl osur e of  Under gr ound 
Pet r ol eum St or age Tanks

API  RP 2003 ( 2015;  8t h Ed)  Pr ot ect i on Agai nst  
I gni t i ons Ar i s i ng out  of  St at i c,  
Li ght ni ng,  and St r ay Cur r ent s

API  RP 2219 ( 2016)  Saf e Oper at i on of  Vacuum Tr ucks 
Handl i ng Fl ammabl e and Combust i bl e Li qui ds 
i n Pet r ol eum Ser vi ce

API  STD 2217A ( 2017)  Saf e Wor k i n I ner t  Conf i ned Spaces 
i n t he Pet r ol eum and Pet r ochemi cal  
I ndust r i es

API  St d 2015 ( 2018)  Requi r ement s f or  Saf e Ent r y and 
Cl eani ng of  Pet r ol eum St or age Tanks

ASTM I NTERNATI ONAL ( ASTM)

ASTM D1556/ D1556M ( 2015;  E 2016)  St andar d Test  Met hod f or  
Densi t y and Uni t  Wei ght  of  Soi l  i n Pl ace 
by Sand- Cone Met hod

ASTM D1557 ( 2012;  E 2015)  St andar d Test  Met hods f or  
Labor at or y Compact i on Char act er i st i cs of  
Soi l  Usi ng Modi f i ed Ef f or t  ( 56, 000 
f t - l bf / f t 3)  ( 2700 kN- m/ m3)

ASTM D2167 ( 2015)  Densi t y and Uni t  Wei ght  of  Soi l  i n 
Pl ace by t he Rubber  Bal l oon Met hod

ASTM D4397 ( 2016)  St andar d Speci f i cat i on f or  
Pol yet hyl ene Sheet i ng f or  Const r uct i on,  
I ndust r i al ,  and Agr i cul t ur al  Appl i cat i ons

ASTM D6938 ( 2017a)  St andar d Test  Met hod f or  I n- Pl ace 
Densi t y and Wat er  Cont ent  of  Soi l  and 

SECTI ON 02 65 00  Page 1



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

Soi l - Aggr egat e by Nucl ear  Met hods ( Shal l ow 
Dept h)

U. S.  ARMY CORPS OF ENGI NEERS ( USACE)

EM 385- 1- 1  Saf et y - -  Saf et y and Heal t h Requi r ement s 
Manual

U. S.  ENVI RONMENTAL PROTECTI ON AGENCY ( EPA)

EPA 530- R- 97- 007 ( 1997)  Best  Management  Pr act i ces ( BMPs)  
f or  Soi l s Tr eat ment  Technol ogi es; ,  
Suggest ed Oper at i onal  Gui del i nes t o 
Pr event  Cr oss- Medi a Tr ansf er  of  
Cont ami nant s Dur i ng Cl eanup Act i v i t i es

EPA 600/ 4- 79/ 020 ( 1983)  Met hods f or  Chemi cal  Anal ysi s of  
Wat er  and Wast es

EPA SW- 846 ( Thi r d Edi t i on;  Updat e I V)  Test  Met hods 
f or  Eval uat i ng Sol i d Wast e:  
Physi cal / Chemi cal  Met hods

U. S.  NATI ONAL ARCHI VES AND RECORDS ADMI NI STRATI ON ( NARA)

29 CFR 1910 Occupat i onal  Saf et y and Heal t h St andar ds

40 CFR 261 I dent i f i cat i on and Li st i ng of  Hazar dous 
Wast e

40 CFR 262 St andar ds Appl i cabl e t o Gener at or s of  
Hazar dous Wast e

40 CFR 264 St andar ds f or  Owner s and Oper at or s of  
Hazar dous Wast e Tr eat ment ,  St or age,  and 
Di sposal  Faci l i t i es

40 CFR 265 I nt er i m St at us St andar ds f or  Owner s and 
Oper at or s of  Hazar dous Wast e Tr eat ment ,  
St or age,  and Di sposal  Faci l i t i es

40 CFR 266 St andar ds f or  t he Management  of  Speci f i c  
Hazar dous Wast es and Speci f i c  Types of  
Hazar dous Wast e Management  Faci l i t i es

40 CFR 268 Land Di sposal  Rest r i ct i ons

40 CFR 279 St andar ds f or  t he Management  of  Used Oi l

40 CFR 280 Techni cal  St andar ds and Cor r ect i ve Act i on 
Requi r ement s f or  Owner s and Oper at or s of  
Under gr ound St or age Tanks ( UST)

1. 2   SYSTEM DESCRI PTI ON

The wor k consi st s of  r emoval ,  decont ami nat i on and di sposal  of  one ,  3785 L 
under gr ound st or age t ank and associ at ed pi pi ng and anci l l ar y equi pment ,  
i ncl udi ng but  not  l i mi t ed t o dewat er i ng ( i f  appr oved) ,  di sposal  of  
cont ami nat ed soi l ,  pr ovi di ng r epor t s whi ch ar e r equi r ed by r egul at or y 
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agenci es,  and backf i l l i ng. .   The t ank i s const r uct ed of  st eel  and i s at  
t he l ocat i on shown on t he dr awi ngs .   The 3785 L t ank was used f or  st or i ng 
f uel  oi l  and must  be t aken out  of  ser vi ce once t he r epl acement  gener at or  
i s oper at i onal .   Resi due r emai ni ng i n t he t ank i s consi der ed a speci al  
wast e.   Subsur f ace condi t i ons ar e r epr esent ed on dr awi ngs .   Exi st i ng 
nat i ve soi l s ar e pr edomi nant l y Kant o l oam.   Backf i l l  mat er i al  shoul d 
conf or m t o t he Sat i sf act or y Mat er i al s par agr aph i n Sect i on 31 00 00.   
Gr oundwat er  was not  encount er ed dur i ng soi l  bor i ngs conduct ed f r om 5 t o 10 
m bel ow gr ade.  Gr ound wat er  near  Fussa Ci t y i s commonl y encount er ed deeper  
t han 30 m.  However ,  per ched r ai n wat er  can cause t empor ar y hi gh ubsur f ace 
wat er  l evel s at  t he s i t e t hat  di ssi pat e over  t i me af t er  a st or m event .   
Ver i f y t he act ual  condi t i ons pr i or  t o submi t t i ng a bi d.  The si t e i s not  a 
hazar dous wast e s i t e,  but  due due t o t he nat ur e of  t he mat er i al s and 
hazar ds pr esent ,  use speci f i ed pr ocedur es unt i l  c l osur e act i v i t i es ar e 
compl et e.

1. 3   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  Cont r act or  Qual i t y Cont r ol  
appr oval .   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 01 33 00 
SUBMI TTAL PROCEDURES:

SD- 01 Pr econst r uct i on Submi t t al s

Wor k Pl an;  G.
Si t e Saf et y and Heal t h Pl an;  G
Excavat i on and Mat er i al  Handl i ng Pl an;  G
Fi el d Sampl i ng and Labor at or y Test i ng Pl an;  G
Tank and Pi pi ng Removal  And Di sposal  Pl an;  G
Spi l l  and Di schar ge Cont r ol  Pl an;  G
Qual i f i cat i ons;  G
Labor at or y Ser vi ces;  G
St at e Li censed Wast e Tr anspor t er

SD- 06 Test  Repor t s

Labor at or y and Fi el d Test i ng Repor t s
Tank Cont ent s Ver i f i cat i on
Cont ami nat ed Wat er  Di sposal
Soi l  Exami nat i on,  Test i ng,  and Anal ysi s
Backf i l l i ng;  G.

SD- 11 Cl oseout  Submi t t al s

Sal vage Ri ght s;  G
Tank Cl osur e Repor t

1. 4   QUALI TY ASSURANCE

1. 4. 1   Qual i f i cat i ons

Subst ant i at e a mi ni mum of  2 year s of  t ank r emoval  exper i ence,  i ncl udi ng 
subcont r act or s and per sonnel  empl oyed on t he pr oj ect ,  and cer t i f i cat i on by 
t he l ocal  aut hor i t y havi ng j ur i sdi ct i on f or  t ank r emoval  wor k.   Exper i ence 
shal l  i ncl ude r emoval ,  t r anspor t at i on,  and di sposal  of  under gr ound t anks 
and associ at ed pi pi ng,  i n conf or mance wi t h t he f ol l owi ng:

a.   API  RP 1604
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b.   40 CFR 280,  St at e and l ocal  r egul at i ons and pr ocedur es.

c.   Appl i cabl e saf et y r ul es and r egul at i ons.

d.   Use of  equi pment  and pr ocedur es f or  t est i ng and vapor - f r eei ng t anks.

e.   Handl i ng and di sposal  of  t ypes of  wast es encount er ed i n under gr ound 
t ank and pi pe r emoval  i ncl udi ng di sposal  of  under gr ound t anks and 
associ at ed pi pi ng.

f .   Excavat i on,  t est i ng,  and di sposal  of  pet r ol eum cont ami nat ed soi l s,  
l i qui ds,  and sl udge.

g.   Pr oj ect  t i t l es,  dat es per f or med,  owner ' s names,  poi nt s of  cont act  f or  
each pr oj ect  wi t h cur r ent  cont act  phone number s.

1. 4. 2   Labor at or y Ser vi ces

Submi t  document at i on f or  l abor at or y ser vi ces i n accor dance wi t h Local  
Aut hor i t y r equi r ement s .

1. 4. 3   Suppor t  St af f

I dent i f y al l  st af f  i nvol ved f or  t he var i ous component s,  i ncl udi ng 
per sonnel  col l ect i ng and shi ppi ng sampl es,  and det ai l  st af f  member ' s 
qual i f i cat i ons.

1. 4. 4   Pr econst r uct i on Conf er ence and Wor k Pl an

Pr i or  t o t he commencement  of  wor k,  a pr econst r uct i on conf er ence wi l l  be 
schedul ed by t he Cont r act i ng Of f i cer .   Pr epar e and submi t  a compr ehensi ve 
Wor k Pl an wi t hi n 30 days of  cont r act  awar d.   The wor k pl an shal l  conf or m 
t o t he r equi r ement s of  t hi s speci f i cat i on,  API  RP 1604,  API  St d 2015,  
API  RP 2003,  API  STD 2217A and API  RP 2219.   Al l ow 30 days i n t he schedul e 
f or  t he Gover nment ' s r evi ew and appr oval .   No adj ust ment  f or  t i me or  money 
wi l l  be made f or  r e- submi t t al s r equi r ed as a r esul t  of  noncompl i ance.   No 
wor k at  t he s i t e i s al l owed,  wi t h t he except i on of  s i t e i nspect i ons and 
mobi l i zat i on,  unt i l  t he Wor k Pl an i s appr oved.   As a mi ni mum,  i ncl ude t he 
f ol l owi ng i n t he Wor k Pl an:

1. 4. 4. 1   Si t e Saf et y and Heal t h Pl an

Fur ni sh det ai l ed saf et y,  heal t h,  and acci dent  pr event i on pr ovi s i ons and 
devel op a Si t e Saf et y and Heal t h Pl an ( SSHP) .   I ncor por at e t he 
r equi r ement s of  29 CFR 1910 and EM 385- 1- 1 i nt o t he SSHP.   I ncl ude cur r ent  
t r ai ni ng cer t i f i cat i on st at ement  f or  per sonnel  pr i or  t o ent r y i nt o t he 
wor k s i t e.   Do not  commence wor k unt i l  t he SSHP i s appr oved by t he 
Cont r act i ng Of f i cer .   As a mi ni mum,  i ncl ude t he f ol l owi ng:

a.   Heal t h and saf et y or gani zat i on,  i ncl udi ng di scussi on of  di st r i but i on 
of  f unct i ons and r esponsi bi l i t i es.

b.   Or gani zat i on and component s of  t he SSHP.

c.   Physi cal  and chemi cal  s i t e hazar d i dent i f i cat i on.

d.   Basi c t oxi col ogy and t oxi c i t y i nf or mat i on.
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e.   Di scussi on of  t he EZ and CRZ.

f .   Pr ot ect i ve c l ot hi ng.

g.   Respi r at or y pr ot ect i on.

h.   Ai r  qual i t y moni t or i ng.

i .   Per sonnel  exposur e gui del i nes.

j .   Decont ami nat i on pr ocedur es.

k.   Basi c f i r st  ai d r evi ew.

l .   Emer gency r esponse and cont i ngency pl an.

m.   Si t e ent r y and exi t  pr ocedur es.

n.   Sampl i ng pr ocedur es.

1. 4. 4. 2   Excavat i on and Mat er i al  Handl i ng Pl an

Descr i be met hods,  means,  equi pment ,  sequence of  oper at i ons and schedul e t o 
be empl oyed i n excavat i on,  t r anspor t ,  handl i ng,  bor r owi ng sour ce and 
st ockpi l i ng of  soi l  dur i ng under gr ound t ank r emoval .   I ncl ude shor i ng 
r equi r ement s.   Fi f t een days bef or e begi nni ng t ank r emoval  wor k,  submi t  t o 
t he Cont r act i ng Of f i cer ,  f or  appr oval ,  a mat er i al  handl i ng pl an t hat  
descr i bes phases of  deal i ng wi t h t he cont ami nat ed soi l  and wat er  as i t  
r el at es t o t he pr oposed t ank and pi pi ng r emoval ,  i ncl udi ng met hods of  
excavat i ng,  a mat er i al  handl i ng pl an f or  t he cont ami nat ed mat er i al ,  soi l  
t est i ng r equi r ement s,  and wat er  pumpi ng and col l ect i on r equi r ement s.

1. 4. 4. 3   Fi el d Sampl i ng and Labor at or y Test i ng Pl an

Descr i be f i el d sampl i ng met hods and qual i t y cont r ol  pr ocedur es.   I dent i f y 
l abor at or y and l abor at or y met hods t o be used f or  cont ami nat i on t est i ng.   
I ncl ude sampl e r epor t s showi ng sampl e i dent i f i cat i on f or  l ocat i on,  dat e,  
t i me,  sampl e met hod,  cont ami nat i on l evel ,  name of  i ndi v i dual  sampl er ,  
i dent i f i cat i on of  l abor at or y,  and qual i t y cont r ol  pr ocedur es.

1. 4. 4. 4   Tank and Pi pi ng Removal  and Di sposal  Pl an

Descr i be met hods,  means,  sequence of  oper at i ons,  and schedul e t o be 
empl oyed i n t he t est i ng,  pumpi ng,  c l eani ng,  de- vapor i z i ng,  i nspect i ng,  
cut t i ng and r emoval ,  and di sposal  of  under gr ound st or age t anks and 
pi pi ng.   I ncl ude met hods t o be empl oyed f or  pr oduct ,  s l udge,  vapor ,  and 
pumpabl e l i qui d r emoval ;  pur gi ng and i ner t i ng;  and st or age met hods 
pr oposed f or  cont r ol  of  sur f ace wat er .   Al so addr ess t he f ol l owi ng:

a.   Tr eat ment  Opt i ons
b.   I dent i f i cat i on of  wast e,  t ank and cont ami nat ed soi l  t r anspor t er s and 

means of  t r anspor t .
c.   Di sposal  and al t er nat e f aci l i t i es,  di sposal  or  r emedi at i on.
d.   Decont ami nat i on pr ocedur es and coor di nat i on wi t h SSHP.

1. 4. 4. 5   Spi l l  and Di schar ge Cont r ol  Pl an

Devel op a compr ehensi ve spi l l  and di schar ge cont r ol  pl an.   Consi der  and 
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pr ovi de cont i ngency measur es f or  pot ent i al  spi l l s  and di schar ges f r om 
handl i ng and t r anspor t at i on of  cont ami nat ed soi l s and wat er .   A possi bl e 
sour ce of  gui dance f or  assessment  and r emedi at i on i s API  PUBL 1628.

1. 4. 4. 6   Si t e Saf et y And Heal t h Of f i cer

I dent i f y an i ndi v i dual  t o ser ve as t he Si t e Saf et y and Heal t h Of f i cer  
( SSHO)  t o r epor t  pr obl ems and concer ns r egar di ng heal t h and saf et y t o t he 
Cont r act i ng Of f i cer .   Pr ovi de document at i on t hat  t he SSHO possesses 
wor ki ng knowl edge of  l ocal  and Feder al  occupat i onal  saf et y and heal t h 
r egul at i ons,  and pr ovi de t r ai ni ng,  i n accor dance wi t h 29 CFR 1910 t o 
Cont r act or  empl oyees i n ai r  moni t or i ng pr act i ces and t echni ques.   The SSHO 
shal l  r emai n onsi t e t o pr ovi de day t o day i ndust r i al  hygi ene suppor t ,  
i ncl udi ng ai r  moni t or i ng,  t r ai ni ng,  and dai l y s i t e saf et y i nspect i ons.   
The SSHO may be assi gned ot her  dut i es,  such as pr oj ect  f or eman or  qual i t y 
cont r ol  manager .

1. 4. 5   Per mi t s and Li censes

As r equi r ed or  as di r ect ed by t he Cont r act i ng Of f i cer ,  obt ai n l ocal ,  
st at e,  or  f eder al  per mi t s and l i censes t hat  di r ect l y i mpact  t he 
Cont r act or ' s abi l i t y  t o per f or m t he wor k pr i or  t o commenci ng r emoval  
oper at i ons.

1. 4. 6   St at ut es and Regul at i ons

Per f or m t ank cl osur es,  r emoval ,  and di sposal  i n accor dance wi t h 40 CFR 280,  
40 CFR 262,  40 CFR 264,  and 40 CFR 265 as wel l  as t he appl i cabl e l ocal ,   
and Feder al  r egul at i ons.   

1. 5   PROJECT/ SI TE CONDI TI ONS

Not i f y t he I nst al l at i on Envi r onment al  Coor di nat or  ( I EC)  and t he 
Cont r act i ng Of f i cer  30 days pr i or  t o t ank r emoval .   The Cont r act or  i s 
r esponsi bl e f or  cont act i ng t he Local  Aut hor i t y Havi ng Jur i sdi ct i on i n 
accor dance wi t h t he appl i cabl e r epor t i ng r equi r ement s.

PART 2   PRODUCTS

2. 1   PLASTI C SHEETI NG

Pr ovi de pl ast i c sheet i ng conf or mi ng t o ASTM D4397.

PART 3   EXECUTI ON

3. 1   GENERAL REQUI REMENTS

Fur ni sh l abor ,  mat er i al s,  necessar y per mi t s,  l abor at or y t est s,  and r epor t s 
and equi pment  t o r emove and di spose of  pr oduct s r emai ni ng i n t he 
under gr ound t anks;  c l ean and vapor  f r ee t he under gr ound t anks and 
connect i ng pi pi ng;  excavat e,  r emove under gr ound t anks and associ at ed 
pi pi ng,  and backf i l l  t o t he l evel  of  t he adj acent  gr ound;  sampl e soi l  and 
wat er  t o det er mi ne i f  cont ami nat ed;  di spose of  t anks and associ at ed 
pi pi ng,  and pet r ol eum cont ami nat ed soi l  and wat er .

3. 1. 1   Saf et y Gui del i nes

Compl y wi t h per sonnel  saf et y gui del i nes speci f i ed by t he Aut hor i t y Havi ng 
Jur i sdi ct i on,  and conf or m t o t he gui del i nes as st i pul at ed i n t he appr oved 
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SSHP.

3. 1. 2   Excl usi on Zone ( EZ)  And Cont ami nat i on Reduct i on Zone ( CRZ)

Do not  per mi t  per sonnel ,  not  di r ect l y i nvol ved wi t h t he pr oj ect ,  t o ent er  
wor k zones,  cal l ed t he EZ and CRZ.   The EZ i s an ar ea ar ound t he t ank a 
mi ni mum of  3 m f r om t he l i mi t s of  t he t ank excavat i on.   At  t he per i met er  
of  t he EZ,  est abl i sh a CRZ.   Cl ean equi pment  and per sonnel  wi t hi n t he CRZ,  
as st at ed i n t he par agr aph t i t l ed " Per sonnel  and Equi pment  
Decont ami nat i on. "   Locat e t he Cont r act or ' s s i t e of f i ce,  par ki ng ar ea,  and 
ot her  suppor t  f aci l i t i es out si de t he EZ and CRZ.   Cl ear l y mar k and post  
boundar i es of  t he EZ and CRZ.   I ncl ude a s i t e map,  out l i ni ng t he ext ent  of  
wor k zones and l ocat i on of  suppor t  f aci l i t i es,  i n t he SSHP.

3. 1. 3   Onsi t e Tr ai ni ng

Pr i or  t o st ar t i ng onsi t e wor k,  conduct  a heal t h and saf et y t r ai ni ng cl ass 
di r ect ed by t he SSHO t o di scuss t he i mpl ement at i on of  t he SSHP.   Not i f y 
t he Cont r act i ng Of f i cer  24 hour s pr i or  t o begi nni ng t he t r ai ni ng cl ass.

3. 1. 4   Per sonnel  Pr ot ect i on

Fur ni sh appr opr i at e per sonal  saf et y equi pment  and pr ot ect i ve c l ot hi ng t o 
per sonnel  and ensur e t hat  saf et y equi pment  and pr ot ect i ve c l ot hi ng i s kept  
c l ean and wel l  mai nt ai ned.   Fur ni sh t hr ee cl ean set s of  per sonal  
pr ot ect i ve equi pment  and cl ot hi ng f or  use by t he Cont r act i ng Of f i cer  or  
of f i c i al  v i s i t or s as r equi r ed f or  ent r y i nt o t he EZ.

3. 1. 5   Respi r at or y Pr ot ect i on Pr ogr am

Ful l y empl oy r espi r at or y pr ot ect i on pr ogr am,  addr essi ng r espi r at or  usage 
and t r ai ni ng,  i n accor dance wi t h 29 CFR 1910 and EM 385- 1- 1.

3. 1. 6   Decont ami nat i on

Decont ami nat e or  pr oper l y di spose of  per sonal  pr ot ect i ve equi pment  and 
cl ot hi ng wor n i n cont ami nat ed ar eas at  t he end of  t he wor k day.   The SSHO 
i s r esponsi bl e f or  ensur i ng t hat  per sonal  pr ot ect i ve c l ot hi ng and 
equi pment  ar e decont ami nat ed bef or e bei ng r ei ssued.

3. 1. 7   Emer gency Response and Fi r st  Ai d Equi pment

a.   Pr i or  t o commencement  of  wor k,  t hor oughl y r evi ew emer gency r esponse 
and cont i ngency pl an i n accor dance wi t h 29 CFR 1910.   I n an emer gency,  
t ake act i on t o r emove or  mi ni mi ze t he cause of  t he emer gency,  al er t  
t he Cont r act i ng Of f i cer ,  and i nst i t ut e necessar y measur es t o pr event  
r epet i t i on of  t he emer gency.   Equi p s i t e- suppor t  vehi c l es wi t h r out e 
maps pr ovi di ng di r ect i ons t o t he medi cal  t r eat ment  f aci l i t y .

b.   Pr ovi de appr opr i at e emer gency f i r st  ai d equi pment  f or  t r eat ment  of  
exposur e t o s i t e physi cal  and chemi cal  hazar ds.   Pr ovi de and post  a 
l i s t  of  emer gency phone number s and poi nt s of  cont act  f or  f i r e,  
hospi t al ,  pol i ce,  ambul ance,  and ot her  necessar y cont act s.   Pr ovi de 
and post  a r out e map det ai l i ng t he di r ect i ons t o t he near est  medi cal  
f aci l i t y .

c.   Not i f y t he Cont r act i ng Of f i cer  of  any unf or eseen hazar d or  condi t i on 
whi ch becomes evi dent  dur i ng wor k.
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3. 1. 8   Bur ni ng and Expl osi ves

Use of  expl osi ves or  bur ni ng debr i s i s not  al l owed.   Do not  per mi t  
i gni t i on sour ces i n t he EZ and CRZ.

3. 1. 9   Pr ot ect i on of  Exi st i ng St r uct ur es and Ut i l i t i es

Take al l  necessar y pr ecaut i ons t o avoi d damage t o exi st i ng st r uct ur es,  
t hei r  appur t enances,  moni t or i ng wel l s,  or  ut i l i t i es t hat  may be af f ect ed 
by wor k act i v i t i es.   Repai r  any damage t o ut i l i t i es and moni t or i ng wel l s 
r esul t i ng f r om t he Cont r act or ' s oper at i ons at  no expense t o t he 
Gover nment .   Coor di nat e wi t h t he i nst al l at i on t o l ocat e under gr ound 
ut i l i t i es pr i or  t o begi nni ng const r uct i on.   Do not  di st ur b ut i l i t i es 
encount er ed whi ch wer e not  pr evi ousl y shown or  ot her wi se l ocat ed wi t hout  
appr oval  f r om t he Cont r act i ng Of f i cer .

3. 1. 10   Shor i ng

Pr ovi de shor i ng i n accor dance wi t h Local  Aut hor i t y r equi r ement s.

3. 2   TANK CONTENTS VERI FI CATI ON

Conduct  sampl i ng and anal ysi s i n accor dance wi t h t he appr oved Sampl i ng and 
Anal ysi s Pl an.   Submi t  r epor t s,  i ncl udi ng t he chai n- of - cust ody r ecor ds.

3. 2. 1   Sampl i ng

Sampl e t ank pr oduct ,  pumpabl e l i qui ds,  t ank coat i ngs and sl udge.   I f  t he 
dat a i s not  adequat e,  addi t i onal  sampl i ng and anal ysi s t o t he ext ent  
r equi r ed by t he appr oved of f s i t e f aci l i t y  r ecei v i ng t he mat er i al  i s  t he 
r esponsi bi l i t y  of  t he Cont r act or  .   Meet i ng al l  r egul at or y r equi r ement s,  
i ncl udi ng t he pr epar at i on of  hazar dous mat er i al s and wast e f or  
t r anspor t at i on,  i s  t he r esponsi bi l i t y  of  t he Cont r act or .

3. 2. 2   Anal ysi s

 Test  t ank cont ent s f or  t he par amet er s l i s t ed her ei n.   I ncl ude t ot al  
pet r ol eum hydr ocar bons ( TPH) ,  benzene,  et hyl benzene,  t ol uene and xyl ene 
( BETX)  and l ead i n t he anal ysi s.

3. 2. 3   Char act er i zat i on

Pr i or  t o r emovi ng any of  t he t ank cont ent s,  char act er i ze t he cont ent s t o 
det er mi ne t he t ype of  r equi r ed di sposal :  i n a speci al  manner  based on 
l ocal ,  st at e,  and Feder al  di sposal  r egul at i ons.   Char act er i ze t ank 
pr oduct ,  pumpabl e l i qui ds,  and sl udge i n accor dance wi t h 40 CFR 261 and 
40 CFR 279.   Submi t  t he wast e cont ent s det er mi nat i on and accompanyi ng t est  
r esul t s f or  each phase pr esent  i n t he t ank t o t he Cont r act i ng Of f i cer .   

3. 3   CLEARI NG,  GRUBBI NG AND REMOVALS

3. 4   TOPSOI L

3. 5   PREPARATI ONS FOR EXCAVATI ON

Bef or e excavat i ng,  r emove r esi dual  l i qui ds t r apped i n t he pr oduct  l i nes 
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and r emove al l  pr oduct  f r om t he t ank.   Pur ge and vent  t he t ank i n 
accor dance wi t h API  RP 1604,  and as speci f i ed her ei n.

3. 5. 1   Removal  of  Pr oduct ,  Pumpabl e Li qui ds,  and Sl udge

 Remove and di spose of  t ank pr oduct ,  pumpabl e l i qui ds,  and sl udge.   Use of  
Gover nment  f aci l i t i es f or  per manent  st or age or  di sposal  of  t he wast es i s 
pr ohi bi t ed.   Tempor ar y st or age on Gover nment  f aci l i t i es wi l l  be al l owed 
onl y unt i l  t est i ng i s compl et e,  mani f est s ( i f  necessar y)  ar e compl et e,  and 
t r anspor t at i on i s ar r anged.   The Cont r act or  i s r esponsi bl e f or  obt ai ni ng 
al l  r equi r ed per mi t s.   Usabl e pr oduct  shal l  be t he pr oper t y of  t he 
Cont r act or .   Pr ovi de appr oved cont ai ner s,  vehi c l es,  equi pment ,  l abor ,  
s i gns,  l abel s,  pl acar ds and mani f est s and associ at ed l and di sposal  
r est r i ct i on not i ces and not i f i cat i ons,  necessar y f or  accompl i shment  of  t he 
wor k,  i ncl udi ng mat er i al s necessar y f or  c l eani ng up spi l l s  t hat  coul d 
occur  f r om t ank r emoval  oper at i ons.

3. 5. 2   Cont ami nat ed Wat er  Di sposal

3. 5. 2. 1   Sampl i ng,  Anal ysi s,  and Cont ai nment

Sampl e and anal yze cont ami nat ed wat er  bot h pr i or  t o and af t er  t r eat ment .   
Conf or m anal ysi s of  cont ami nat ed wat er  t o be t aken t o an of f s i t e t r eat ment  
f aci l i t y  t o t he r equi r ement s of  t he t r eat ment  f aci l i t y ,  wi t h document at i on 
of  al l  anal yses per f or med f ur ni shed t o t he Cont r act i ng Of f i cer  i n 
accor dance wi t h par agr aph RECORDS.   Cont ai n,  st or e onsi t e,  and anal yze 
cont ami nat ed wat er  pr i or  t o t r anspor t  t o t he appr oved t r eat ment ,  st or age 
and di sposal  f aci l i t y  and di spose of  i n accor dance wi t h appl i cabl e 
di sposal  r egul at i ons set  by t he Aut hor i t y Havi ng Jur i sdi ct i on.   Pr ovi de 
appr oved cont ai ner s,  vehi c l es,  equi pment ,  l abor ,  s i gns,  l abel s,  pl acar ds 
and mani f est s and associ at ed l and di sposal  not i ces and not i f i cat i ons,  
necessar y f or  accompl i shment  of  t he wor k.

3. 5. 2. 2   Tr eat ment

Tr eat  cont ami nat ed wat er  onsi t e or  of f s i t e by oi l  wat er  separ at i on ,  or  
ot her  means as appr oved by t he Cont r act i ng Of f i cer .   I f  cont ami nat ed wat er  
i s t o be t r eat ed onsi t e,  speci f y t he pr oposed t r eat ment  i n t he Wor k Pl an 
and submi t  f or  appr oval ,  i ncl udi ng t he chai n- of - cust ody r ecor ds.   I nst al l  
t empor ar y st or age and t r eat ment  equi pment  i n t he gener al  v i c i ni t y of  t he 
t anks at  a l ocat i on appr oved by t he Cont r act i ng Of f i cer .   Sampl e and 
anal yze t r eat ed ef f l uent  and secur e appr oval  of  r esul t s by t he Cont r act i ng 
Of f i cer  bef or e di schar ge t o t he sur f ace .   Tr eat  and di schar ge ef f l uent  i n 
accor dance wi t h t he di schar ge per mi t .

3. 6   PURGI NG AND I NERTI NG

Af t er  t he t ank and pi pi ng cont ent s have been r emoved,  but  pr i or  t o 
excavat i on beyond t he t op of  t he t ank,  di sconnect  al l  t he pi pi ng ( except  
t he pi pi ng needed t o pur ge or  i ner t  t he t ank) .   Pur ge f l ammabl e and t oxi c 
vapor s f r om t he t ank or  make t he t ank i ner t  i n accor dance wi t h API  RP 1604,  
wi t h t he except i on t hat  f i l l i ng wi t h wat er  i s not  per mi t t ed and,  i f  dr y 
i ce i s empl oyed,  use a mi ni mum of  1. 8 kg per  500 L of  t ank vol ume.   
Cont i nuousl y moni t or  t he t ank at mospher e f or  combust i bl e vapor s i f  t he 
t ank i s pur ged,  or  cont i nuousl y moni t or  f or  oxygen,  i f  t he t ank i s i ner t ed.

3. 7   EXCAVATI ON

Mar k al l  excavat i on ar eas,  as wel l  as wor k near  r oadways,  i n accor dance 
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wi t h t he r equi r ement s of  t he Aut hor i t y Havi ng Jur i sdi ct i on.

3. 7. 1   Tank Excavat i on

a.   Pr ovi de Cont r act i ng Of f i cer  wi t h wr i t t en document at i on,  no l at er  t han 
30 days bef or e wor k begi ns,  t hat  pr oper  St at e or  l ocal  aut hor i t i es 
have been not i f i ed.   Not i f y t he Cont r act i ng Of f i cer  at  l east  48 hour s 
pr i or  t o st ar t  of  t ank r emoval  wor k.   St age oper at i ons t o mi ni mi ze t he 
t i me t hat  t ank excavat i on i s open and t he t i me t hat  cont ami nat ed soi l  
i s  exposed t o t he weat her .   Pr ovi de pr ot ect i on measur es ar ound t he 
excavat i on ar ea t o pr event  wat er  r unof f  and t o cont ai n t he soi l  wi t hi n 
t he excavat i on ar ea.

b.   Per f or m excavat i on ar ound t he per i met er  of  t he t ank t o l i mi t  t he 
amount  of  pot ent i al l y  pet r ol eum cont ami nat ed soi l  t hat  coul d be mi xed 
wi t h pr evi ousl y uncont ami nat ed soi l .   Segr egat e pet r ol eum cont ami nat ed 
soi l  i n separ at e st ockpi l es.  

c.   Mai nt ai n an excavat i on ar ound t he t ank of  suf f i c i ent  s i ze t o al l ow 
wor ker s ampl e r oom t o compl et e t he wor k,  but  al so pr ot ect  t he wor ker s 
f r om sl i di ng or  cave- i ns.   I nst al l  sheet i ng,  br aci ng,  or  shor i ng i n 
t he absence of  adequat e s i de s l opes i f  t her e i s a need f or  wor ker s t o 
ent er  t he excavat ed ar ea.   Di ver t  sur f ace wat er  t o pr event  di r ect  
ent r y i nt o t he excavat i on.

d.   Dewat er i ng of  t he excavat i on may r equi r e a di schar ge per mi t  by t he 
St at e and shal l  be l i mi t ed t o al l ow adequat e access t o t he t ank and 
pi pi ng,  t o assur e a saf e excavat i on,  and t o ensur e t hat  compact i on and 
moi st ur e r equi r ement s ar e met  dur i ng backf i l l i ng.   Dewat er i ng may 
r esul t  i n t he pr oduct i on of  pet r ol eum cont ami nat ed wat er  and/ or  f r ee 
pr oduct .   Recover  f r ee pr oduct  f r om t he gr oundwat er  onl y as par t  of  
necessar y dewat er i ng.

e.   Col l ect  and t est  wat er  gener at ed by dewat er i ng dur i ng excavat i on 
r equi r ed f or  r emoval  of  t anks or  pi pi ng,  sur f ace wat er  col l ect ed i n 
open excavat i on,  or  wat er  used f or  washi ng equi pment  or  exi st i ng 
concr et e or  bi t umi nous sur f aces,  i n accor dance wi t h EPA 530- R- 97- 007,  
EPA 600/ 4- 79/ 020,  EPA SW- 846 and st at e or  l ocal l y r equi r ed anal yses.

3. 7. 2   Tempor ar y Cont ai nment  of  Excavat ed Soi l

Pr ovi de t empor ar y cont ai nment  ar ea near  t he excavat ed ar ea.   Cover  
cont ai nment  ar ea wi t h 0. 75 mm pol yet hyl ene sheet i ng.   Pl ace excavat ed soi l  
on t he i mper vi ous bar r i er  and cover  wi t h 0. 15 mm pol yet hyl ene sheet i ng.   
Pr ovi de st r aw bal e ber m ar ound t he out er  l i mi t s of  t he cont ai nment  ar ea 
and cover  wi t h pol yet hyl ene sheet s.   Secur e edges of  sheet s t o keep t he 
pol yet hyl ene sheet i ng i n pl ace.

3. 7. 3   Pi pi ng Excavat i on

Per f or m excavat i on as necessar y t o r emove t ank pi pi ng and anci l l ar y 
equi pment  i n accor dance wi t h par agr aphs:   Shor i ng,  Tank Excavat i on,  and 
Open Excavat i ons.

3. 7. 4   Open Excavat i ons

Secur e open excavat i ons and st ockpi l e ar eas whi l e awai t i ng conf i r mat i on 
t est  r esul t s f r om t he soi l  beneat h t he t ank.   Backf i l l  t he excavat i on as 
soon as possi bl e af t er  t ank and cont ami nat ed soi l  r emoval s have been 
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compl et ed and conf i r mat i on sampl es have been t aken.   Di ver t  sur f ace wat er  
ar ound excavat i ons t o pr event  wat er  f r om di r ect l y ent er i ng i nt o t he 
excavat i on.

3. 7. 5   Hi dden St r uct ur es

Dur i ng excavat i on act i v i t i es,  i f  asphal t  pavement ,  concr et e s l abs,  or  
ot her  hi dden st r uct ur es ar e encount er ed,  r emove and wash wi t h hi gh 
pr essur e wat er  c l eani ng equi pment .   Remove and di spose of  t he pavement ,  
concr et e,  and ot her  st r uct ur es as speci f i ed i n Sect i on 02 41 00 DEMOLI TI ON.

3. 7. 6   St ockpi l es

Uncont ami nat ed excavat ed soi l  shal l  be st ockpi l ed and used f or  backf i l l  i n 
t he t ank excavat i on pr i or  t o usi ng bor r ow mat er i al .  Pet r ol eum cont ami nat ed 
soi l ,  t hat  i s  not  a st at e- r egul at ed hazar dous wast e,  shal l  be di sposed of  
of f s i t e .   Excavat ed mat er i al  t hat  i s  r egul at ed by t he st at e as a 
hazar dous wast e whi ch i s v i s i bl y st ai ned and whi ch has an obvi ous 
pet r ol eum odor  or  as r equi r ed by t he Aut hor i t y Havi ng Jur i sdi ct i on i s 
consi der ed cont ami nat ed.   Pl ace i n cont ai ner s such as dr ums,  r ol l - of f s or  
dumpst er s f or  sampl i ng i n accor dance wi t h par agr aph St ockpi l ed Mat er i al  
Sampl i ng.   Separ at el y st ockpi l e uncont ami nat ed soi l  f r om t he cont ami nat ed 
soi l ,  a saf e di st ance away f r om,  but  adj acent  t o,  t he excavat i on.   Locat e 
t he cont ai ner  cover  t o pr event  r ai n or  sur f ace wat er  f r om comi ng i nt o 
cont act  wi t h t he cont ami nat ed soi l ,  as wel l  as l i mi t  t he escape of  t he 
vol at i l e const i t uent s i n t he cont ai ner  .

3. 7. 7   Accept abl e Level s of  Cont ami nat i on

Take f ur t her  sampl es and t est  soi l s wi t h OVA/ FI D r eadi ngs of  10 ppm or  
gr eat er  f or  TPH and f or  BTEX i n accor dance wi t h EPA SW- 846 and 
EPA 600/ 4- 79/ 020,  and f or  t oxi c i t y char act er i st i c l eachi ng pr ocedur e 
( TCLP)  f or  l ead i f  l eaded gasol i ne was st or ed i n or  near  t he under gr ound 
t ank bei ng r emoved.   For  st ockpi l ed soi l s,  pr ovi de a mi ni mum of  one t est  
f or  ever y 77 cubi c met er s f or  TPH,  and one t est  f or  ever y 77 cubi c met er s 
f or  BTEX and TCLP.   Soi l s t hat  cont ai n 50 ppm or  mor e TPH,  10 ppm or  mor e 
BTEX or  have TCLP r eadi ng of  10 ppm l ead or  v i r gi n pet r ol eum pr oduct s ar e 
consi der ed cont ami nat ed mat er i al s.   Soi l s whi ch ar e l ess t han t he above 
may be used as c l ean f i l l .   Fur ni sh r esul t s t o t he Cont r act i ng Of f i cer  
wi t hi n 24 hour s af t er  t he r esul t s ar e obt ai ned.

3. 8   REMOVAL OF PI PI NG,  ANCI LLARY EQUI PMENT,  AND TANK

3. 8. 1   Pi pi ng and Anci l l ar y Equi pment

Di sconnect  al l  pi pi ng and anci l l ar y equi pment  f r om t he t ank.   Remove t he 
pi pi ng compl et el y ( i nt er i or  and ext er i or  of  t he t ank)  or  as di r ect ed by 
t he Cont r act i ng Of f i cer .   Cap al l  t ank anci l l ar y equi pment  and pi pi ng 
connect i ons,  except  t hose connect i ons necessar y t o i ner t  t he t ank wi t hi n 
t he excavat i on zone.   Cl ean t he pi pi ng ext er i or  and anci l l ar y equi pment  t o 
r emove al l  soi l  and i nspect  f or  s i gns of  cor r osi on and l eakage.   Ensur e no 
spi l l age of  t he pi pi ng cont ent s occur s,  as speci f i ed i n t he Wor k Pl an,  and 
as r equi r ed i n par agr aph SPI LLS.   I f  t he soi l  under  and ar ound t he t ank 
pad i s cont ami nat ed,  r emove t he t ank pad and di spose of  of f s i t e at  an 
appr oved wast e f aci l i t y .  

3. 8. 2   Tank

Remove t he t ank f r om t he excavat i on and cl ean t he ext er i or  t o r emove al l  
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soi l  and i nspect  f or  s i gns of  cor r osi on,  st r uct ur al  damage,  or  l eakage.   
Use onl y non- spar ki ng t ype mat er i al s or  equi pment  whi ch comes i nt o cont act  
wi t h t he t ank,  or  i n t he v i c i ni t y of  t he excavat i on such as shovel s,  
s l i ngs and t ool s.   Af t er  r emoval  f r om t he excavat i on,  pl ace t he t ank on a 
l evel  sur f ace adj acent  t o t he t ank excavat i on and secur e i t  wi t h wood 
bl ocks t o pr event  movement .

3. 8. 3   Cont ami nat ed Soi l ,  Tank and Pi pi ng Excavat i on Exami nat i on

a.   Af t er  t he t ank has been r emoved f r om t he gr ound,  exami ne and t est  t he 
adj acent  and under l y i ng soi l  f or  any evi dence of  l eakage.   Vi sual l y 
i nspect  t he soi l  f or  st ai ni ng af t er  r emoval  of  al l  obvi ousl y 
cont ami nat ed soi l ,  t hen scr een f or  t he pr esence of  vol at i l e and/ or  
semi - vol at i l e cont ami nat i on usi ng a r eal  t i me vapor  moni t or i ng 
i nst r ument  .

b.   I f  t ank i s 6 m or  l ess i n l engt h,  t ake t wo sampl es.   Take each sampl e 
0. 60 m f r om each end of  t he t ank and 0. 60 m bel ow t he bot t om of  t he 
excavat i on.

d.   Anal yze sampl es f or  TPH,  BTEX,  and TCLP.   Per f or m sampl i ng and 
anal ysi s conf or mi ng t o st andar ds speci f i ed above f or  st ockpi l ed 
soi l s.   Soi l s t hat  cont ai n 50 ppm or  mor e TPH,  10 ppm or  mor e BTEX,  or  
have TCLP r eadi ng of  10 ppm of  l ead or  v i r gi n pet r ol eum pr oduct s ar e 
consi der ed cont ami nat ed mat er i al s.   Soi l s whi ch ar e l ess t han t he 
above may be used as c l ean f i l l .   Fur ni sh r esul t s t o t he Cont r act i ng 
Of f i cer  wi t hi n 24 hour s af t er  t he r esul t s ar e obt ai ned.   Al ong wi t h 
t he r esul t s f ur ni sh a sket ch showi ng under gr ound t ank,  sampl i ng 
l ocat i on,  and ext ent  of  excavat i ons.

e.   St ockpi l e onsi t e i n accor dance wi t h par agr aph St ockpi l es 
uncont ami nat ed soi l  or  Tr anspor t  of f s i t e f or  di sposal pet r ol eum 
cont ami nat ed soi l  not  r egul at ed by t he st at e as hazar dous wast e.   
St ockpi l e cont ami nat ed soi l  or  suspect ed cont ami nat ed soi l ,  or ,  i f  t he 
s i t e i s a RCRA- desi gnat ed CAMU,  cont ai ner i zed unt i l  f ur t her  
di sposi t i on.

f .   The Cont r act i ng Of f i cer  wi l l  det er mi ne t he ext ent  of  t he cont ami nat ed 
soi l  t o be r emoved f r om each si t e,  not  t o exceed 25 per  s i t e.   Repor t  
any evi dence i ndi cat i ng t hat  t he amount  of  cont ami nat ed soi l  may 
exceed t he i ndi v i dual  s i t e l i mi t  speci f i ed,  t o t he Cont r act i ng Of f i cer  
t he same day i t  i s  di scover ed.   I f  mi ni mal  addi t i onal  excavat i on i s 
r equi r ed,  t he Cont r act i ng Of f i cer  may al l ow t he Cont r act or  t o 
pr oceed.   I f  ext ensi ve cont ami nat i on i s encount er ed,  sampl e t he 
excavat i on and backf i l l  i n accor dance wi t h par agr aph BACKFI LLI NG.

3. 8. 4   Test i ng Al ong Pi pi ng

For  ever y 7. 5 m of  pr oduct  del i ver y pi pi ng,  f or  ever y change i n di r ect i on,  
and at  ever y mechani cal  j oi nt  t ake one soi l  sampl e and anal yze f or  TPH,  
BTEX,  and TCLP.   Conf or m sampl i ng and anal ysi s of  soi l  mat er i al s t o EPA 
st andar ds speci f i ed above.

3. 9   TANK CLEANI NG

 Pr ovi de cl ean and vapor  f r ee t ank i n accor dance wi t h API  RP 1604.
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b.   Fuel  Removal :   Al l  possi bl e f uel  wi l l  be pumped or  ot her wi se r emoved 
f r om t he t ank by t he Gover nment .   Consi der  r emai ni ng f uel  cont ami nat ed 
or  wast e f uel ;  pump i nt o 208 l i t er s dr ums or  ot her  sui t abl e cont ai ner s 
f or  di sposal  i n accor dance wi t h appr oved pr ocedur es meet i ng l ocal ,  
St at e,  and Feder al  r egul at i ons .   Di spose of  r emai ni ng f uel  emul si ons 
i n accor dance wi t h appl i cabl e l ocal ,  St at e,  and Feder al  r egul at i ons.   
Dr ums or  t anks used f or  cont ai ner i z i ng wast e f uel  wi l l  be f ur ni shed by 
t he Cont r act or  .   Oi l / wat er  separ at or  f or  f uel  wi l l  be f ur ni shed by 
t he Cont r act or  .

3. 9. 1   Ext er i or

Remove soi l  f r om t he ext er i or  of  t he t ank,  pi pi ng,  and associ at ed 
equi pment  t o el i mi nat e soi l  deposi t i on on r oadways dur i ng t r anspor t at i on 
t o a t empor ar y st or age ar ea,  ensur e mar ki ngs wi l l  adher e t o t he sur f aces,  
and si mpl i f y t ank cut t i ng.   Use non- spar ki ng t ool s t o r emove soi l .   
Recover  r emoved uncont ami nat ed soi l  and use t hem as backf i l l  i n t he f or mer  
t ank excavat i on .   Remove and cont ai ner i ze soi l  bel i eved t o be 
cont ami nat ed.

3. 9. 2   Tempor ar y St or age

I f  t he t ank i s st or ed af t er  t he t ank ext er i or  i s  c l eaned and anci l l ar y 
equi pment  i s r emoved,  and pr i or  t o bei ng cut  i nt o sect i ons,  l abel  t he t ank 
as di r ect ed i n API  RP 1604,  pl ace i t  on bl ocks,  and t empor ar i l y  st or e i t  
on a f l at  ar ea adj acent  t o t he excavat i on .   Pr i or  t o c l eani ng t he t ank 
i nt er i or ,  moni t or  t he t ank at mospher e f or  combust i bl e vapor s and pur ge or  
i ner t  i t  i f  combust i bl e vapor s ar e det ect ed.   Pr ovi de war ni ng l abel s as 
f ol l ows:

" TANK HAS CONTAI NED LEADED GASOLI NE

NOT VAPOR FREE

NOT SUI TABLE FOR STORAGE OF FOOD OR LI QUI DS
I NTENDED FOR HUMAN OR ANI MAL CONSUMPTI ON

DATE OF REMOVAL:   MONTH/ DAY/ YEAR"

Make t ank unusabl e f or  f ut ur e use,  t hen t r anspor t  and di spose of  t ank i n 
accor dance wi t h Feder al  and l ocal  r egul at i ons.

3. 9. 3   I nt er i or

Cl ean t ank i nt er i or  usi ng a hi gh pr essur e ( gr eat er  t han 3. 45 MPa) ,  l ow 
vol ume ( l ess t han 0. 13 L/ s)  wat er  spr ay or  St eam cl ean t ank i nt er i or  unt i l  
al l  l oose scal e and sl udge i s r emoved,  and cont ami nat i on,  i n t he f or m of  a 
sheen,  i s no l onger  v i s i bl e i n t he ef f l uent  st r eam.   Al so c l ean t he 
i nt er i or  sur f aces of  pi pi ng,  t o t he ext ent  possi bl e,  usi ng t he same met hod 
used f or  c l eani ng t he t ank.   Cont ami nat ed wat er  gener at ed f r om i nt er i or  
c l eani ng oper at i ons ( of  bot h pi pi ng and t ank)  shal l  not  exceed t he 
f ol l owi ng quant i t i es f or  each UST cl eaned:
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UST VOLUME ( LI TERS) PERCENT OF UST VOLUME

3, 785 or  l ess 5

 Handl e i n accor dance wi t h par agr aph Cont ami nat ed Wat er  Di sposal  al l  
cont ami nat ed wat er  r esul t i ng f r om cl eani ng oper at i ons.   Cl ean so as t o 
el i mi nat e,  t o t he gr eat est  ext ent  possi bl e,  t he need f or  per sonnel  t o 
ent er  t he t ank.   Use speci al l y desi gned t ank cl eani ng equi pment  whi ch 
al l ows t he t ank t o be cl eaned pr i or  t o cut t i ng i nt o sect i ons wi t hout  
r equi r i ng per sonnel  t o ent er  t he t ank or ,  i f  l ess speci al i zed equi pment  i s 
used,  t he t ank shal l  be par t i al l y  di ssect ed t o over come conf i ned space 
ent r y hazar ds.   Accompl i sh t hi s wor k i n accor dance wi t h t he r equi r ement s 
of  t he Aut hor i t y Havi ng Jur i sdi ct i on.

3. 10   SOI L EXAMI NATI ON,  TESTI NG,  AND ANALYSI S

3. 10. 1   Tank Excavat i on Sampl i ng Pr ocedur es

Af t er  soi l  known t o be cont ami nat ed has been r emoved or  af t er  soi l  
excavat i on i s compl et e,  sampl e t he excavat i on wi t h pr ocedur es,  number ,  
l ocat i on,  and met hodol ogy i n accor dance wi t h st at e r egul at i ons.

3. 10. 2   St ockpi l ed Mat er i al  Sampl i ng

Sampl i ng l ocat i ons,  number  and speci f i c  pr ocedur es ar e as r equi r ed by t he 
Aut hor i t y Havi ng Jur i sdi ct i on and t he di sposal  f aci l i t y .

3. 10. 3   Anal ysi s

Test  soi l  sampl es f r om t he excavat i on and st ockpi l ed mat er i al  i n 
accor dance wi t h t he appr oved Sampl i ng and Anal ysi s Pl an f or  t he f ol l owi ng 
par amet er s:  t ot al  pet r ol eum hydr ocar bon ( TPH) ,  benzene,  et hyl benzene,  
t ol uene,  xyl ene ( BETX)  and t oxi c i t y char act er i st i c l eachi ng pr ocedur e 
( TCLP) .   Submi t  copi es of  al l  t est  r esul t s,  i ncl udi ng t he chai n- of - cust ody 
r ecor ds, . t o t he Cont r act i ng Of f i cer .

3. 11   BACKFI LLI NG

a.   Backf i l l  t he t ank ar ea and any ot her  excavat i ons onl y af t er  t he soi l  
t est  r esul t s have been appr oved.   Compl et e cont ami nat ed soi l  r emoval  
af t er  appr oval  by t he Cont r act i ng Of f i cer .

b.   Dewat er  t he excavat i on i f  necessar y.   Use st ockpi l ed mat er i al ,  
subj ect ed t o chemi cal  conf i r mat i on t est i ng as backf i l l ,  i f  i t  i s  f ound 
t o conf or m t o t he r equi r ement s of  c l ean f i l l  i n accor dance wi t h 
appr opr i at e l ocal  r egul at i ons .   Pl ace cl ean backf i l l  i n l ayer s wi t h a 
maxi mum l oose t hi ckness of  200 mm,  compact ed t o 90 per cent  maxi mum 
densi t y f or  cohesi ve soi l s and 95 per cent  maxi mum densi t y f or  
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cohesi onl ess soi l s.   Per f or m densi t y t est s usi ng an appr oved 
commer ci al  t est i ng l abor at or y or  by f aci l i t i es f ur ni shed by t he 
Cont r act or .   At t ach t est  r esul t s t o Cont r act or ' s Qual i t y Cont r ol  
Repor t ;  submi t  3 copi es of  t he r epor t  f or  each UST si t e opened,  
pr epar ed i n a st andar d 3- r i ng bi nder ,  wi t hi n 14 days of  compl et i ng 
wor k at  each si t e.   Label  each bi nder  wi t h cont r act  number ,  pr oj ect  
name,  l ocat i on and t ank number ;  each bi nder  shal l  be i ndexed.   Fur ni sh 
a copy of  t he r epor t  t o t he I nst al l at i on Envi r onment al  Coor di nat or .  
Per f or m a mi ni mum of  1 densi t y t est  on each l i f t .   Det er mi ne 
l abor at or y t est s f or  moi st ur e densi t y r el at i ons i n accor dance wi t h 
ASTM D1557,  Met hod B,  C,  or  D,  or  ASTM D6938.   A mechani cal  t amper  may 
be used,  pr ovi ded t hat  t he r esul t s ar e cor r el at ed wi t h t hose obt ai ned 
by t he hand t amper .   Det er mi ne f i el d i n- pl ace densi t y shal l  be  i n 
accor dance wi t h ASTM D1556/ D1556M,  ASTM D6938,  or  ASTM D2167.

3. 12   DI SPOSAL REQUI REMENTS

3. 12. 1   Tr eat ment ,  Di sposal ,  and Recycl i ng

Per f or m di sposal  of  hazar dous or  speci al  wast es i n accor dance wi t h al l  
l ocal ,  St at e,  and Feder al  sol i d and hazar dous wast e l aws and r egul at i ons;  
and condi t i ons speci f i ed her ei n.   Thi s wor k i ncl udes al l  necessar y 
per sonnel ,  l abor ,  t r anspor t at i on,  packagi ng,  det ai l ed anal yses ( i f  
r equi r ed f or  di sposal ,  mani f est i ng or  compl et i ng wast e pr of i l e sheet s) ,  
equi pment ,  and r epor t s.   Recycl e pr oduct  and pumpabl e l i qui ds r emoved f r om 
t he t ank t o t he gr eat est  ext ent  pr act i cabl e.   Di spose of  t he t anks r emoved 
i n a manner  appr oved by t he l ocal  j ur i sdi ct i on.   Pr ovi de mani f est  f or  each 
t ank di sposed of  i n t hi s manner  as r equi r ed by t he Aut hor i t y Havi ng 
Jur i sdi ct i on t o document  del i ver y and accept ance at  t he di sposal  f aci l i t y .

3. 12. 2   Tank and Anci l l ar y Equi pment  Di sposal

Af t er  t he t ank,  pi pi ng,  and anci l l ar y equi pment  have been r emoved f r om t he 
excavat i on and t he t ank cl eaned,  cut  t he t ank i nt o sect i ons wi t h no 
di mensi on gr eat er  t han 1500 mm.   Di spose of  t ank and pi pi ng sect i ons i n a 
l ocal  appr oved of f s i t e di sposal  f aci l i t y .   Per f or m t ank cut t i ng pr i or  t o 
bei ng t aken f r om t he t ank r emoval  s i t e.   Do not  sel l  t he t ank i nt act .   
Di spose of  anci l l ar y equi pment  at  an appr oved of f s i t e di sposal  f aci l i t y  
Pi pi ng shal l  be di sconnect ed f r om t he t ank and r emoved unl ess ot her wi se 
i ndi cat ed.

3. 12. 3   Tr anspor t at i on of  Wast es

Pr ovi de t r anspor t at i on i n accor dance wi t h Depar t ment  of  Tr anspor t at i on 
( DOT)  Hazar dous Mat er i al  Regul at i ons and St at e and l ocal  r equi r ement s,  
i ncl udi ng obt ai ni ng al l  necessar y per mi t s,  l i censes,  and appr oval s.   
Submi t  evi dence t hat  a St at e l i censed wast e t r anspor t er  i s bei ng used.

3. 12. 4   Sal vage Ri ght s

The Cont r act or  r et ai ns t he r i ght s t o sal vage val ue of  r ecycl ed or  
r ecl ai med pr oduct  and met al  not  t ur ned i n t o t he DRMO or  ot her wi se 
i dent i f i ed,  so l ong as t he r equi r ement s of  40 CFR 266 and 40 CFR 279,  or  
t he appl i cabl e St at e r equi r ement s ar e met .   At  t he end of  t he cont r act ,  
pr ovi de document at i on on t he di sposi t i on of  sal vaged mat er i al s.

3. 12. 5   Mani f est  Recor ds

Mai nt ai n r ecor ds of  al l  wast e det er mi nat i ons,  i ncl udi ng appr opr i at e 
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r esul t s of  anal yses per f or med,  subst ances and sampl e l ocat i on,  t he t i me of  
col l ect i on,  and ot her  per t i nent  dat a as r equi r ed by 40 CFR 280,  Sect i on 74 
and 40 CFR 262 Subpar t  D.   Al so r ecor d t r anspor t at i on,  t r eat ment ,  di sposal  
met hods and dat es,  t he quant i t i es of  wast e,  t he names and addr esses of  
each t r anspor t er  and t he di sposal  or  r ecl amat i on f aci l i t y ,  shal l   and 
avai l abl e f or  i nspect i on,  as wel l  as copi es of  t he f ol l owi ng document s:

a.   Mani f est s.

b.   Wast e anal yses or  wast e pr of i l e sheet s.

c.   Cer t i f i cat i ons of  f i nal  t r eat ment / di sposal  s i gned by t he r esponsi bl e 
di sposal  f aci l i t y  of f i c i al .

d.   Land di sposal  not i f i cat i on r ecor ds r equi r ed under  40 CFR 268f or  
hazar dous wast es.

3. 12. 6   Document at i on of  Tr eat ment  or  Di sposal

Take wast es,  ot her  t han r ecycl abl e or  r ecl ai mabl e pr oduct  or  met al ,  t o a 
t r eat ment ,  st or age,  or  di sposal  f aci l i t y  whi ch has EPA or  appr opr i at e 
st at e per mi t s and or  speci al  wast e i dent i f i cat i on number s and compl i es 
wi t h t he pr ovi s i ons of  t he di sposal  r egul at i ons.   Fur ni sh document at i on of  
accept ance of  speci al  wast e by a f aci l i t y  l egal l y per mi t t ed t o t r eat  or  
di spose of  t hose mat er i al s shal l  be f ur ni shed t o t he Cont r act i ng Of f i cer  
not  l at er  t han 5 wor ki ng days f ol l owi ng t he del i ver y of  t hose mat er i al s t o 
t he f aci l i t y ;  and i ncl ude a copy i n t he Tank Cl osur e Repor t .   Fur ni sh a 
st at ement  of  agr eement  f r om t he pr oposed t r eat ment ,  st or age or  di sposal  
f aci l i t y  and cer t i f i ed t r anspor t er s t o accept  or  speci al  wast es i n t he 
Wor k Pl an .   I f  t he Cont r act or  sel ect s a di f f er ent  f aci l i t y  t han i s 
i dent i f i ed i n t he Wor k Pl an,  pr ovi de document at i on f or  appr oval  t o cer t i f y 
t hat  t he f aci l i t y  i s  aut hor i zed and meet s t he st andar ds speci f i ed i n 
40 CFR 264.

3. 13   SPI LLS

Use appr opr i at e vehi c l es and oper at i ng pr act i ces t o pr event  spi l l age or  
l eakage of  cont ami nat ed mat er i al s f r om occur r i ng dur i ng oper at i ons.   
I nspect  vehi c l es l eavi ng t he ar ea of  cont ami nat i on t o ensur e t hat  no 
cont ami nat ed mat er i al s adher e t o t he wheel s or  under car r i age.   Take 
i mmedi at e cont ai nment  act i ons as necessar y t o mi ni mi ze ef f ect  of  any spi l l  
or  l eak.   Cl eanup i n accor dance wi t h appl i cabl e Feder al ,  St at e,  l ocal  l aws 
and r egul at i ons,  and di st r i ct  pol i cy at  no addi t i onal  cost  t o t he 
Gover nment .   

3. 14   I NSPECTI ONS

Ar r ange f or  and per f or m r equi r ed i nspect i ons.   Pr ovi de copi es of  
i nspect i ons t o Cont r act i ng Of f i cer .

3. 15   TANK CLOSURE REPORT

Submi t  a Si t e Assessment / Tank Cl osur e Repor t  i n a s i ngl e bi nder  not ebook 
cont ai ni ng a col l ect i on of  r epor t s,  r ecor ds,  st ar t i ng and endi ng dat es of  
r epor t i ng per i od,  i nspect i ons,  document at i on,  and dat a as f ol l ows:

a.   Compl et e UST Not i f i cat i on For m ( wi t hi n 30 days of  c l osur e) .
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b.   Descr i pt i on of  wor k,  i ncl udi ng r emoval  pr ocedur es,  number  of  t anks 
r emoved,  i dent i f i cat i on of  t anks r emoved and di sposed of  ( i ncl ude si t e 
map showi ng l ocat i on of  t ank and pi pi ng) ,  cubi c yar ds of  excavat ed 
soi l ,  l ocat i on of  di sposal  s i t es,  and dat es of  excavat i on.

c.   Si t e pl an,  i ncl udi ng l ocat i on of  t anks and pi pi ng,  l i mi t s of  excavat i on,  
sampl i ng poi nt s,  r esul t s of  excavat i on,  and dept hs.

d.   Labor at or y and f i el d t est i ng r epor t s,  copi es of  dat a and t est  r esul t s 
f r om t est i ng l abor at or y and t he chai n- of - cust ody r ecor ds.

e.   Tank di sposal  paper wor k ( 3 copi es of  UST Not i f i cat i on For m and met hod 
of  condi t i oni ng t ank f or  di sposal ) ,  cont ami nat ed soi l  di sposal  
paper wor k ( i ncl ude l abor at or y t est i ng r epor t s) ,  and cont ami nat ed wat er  
di sposal  paper wor k ( i ncl ude l abor at or y t est i ng r epor t s) .

f .   Cer t i f i cat i ons r equi r ed by i mpl ement i ng agency.

g.   Bui l di ng per mi t ,  i nspect i on per mi t s,  and ot her  per mi t s r equi r ed f or  
under gr ound t ank r emoval ,  not i f i cat i ons,  and i nspect i on r epor t s.

h.   Cumul at i ve quant i t i es of  soi l  excavat ed,  begi nni ng wi t h st ar t  dat e f or  
each t ank and associ at ed pi pi ng.

3. 16   COMPACTI ON,  FI NI SH GRADI NG,  and SEEDI NG

Pr ovi de backf i l l ,  compact i on,  gr adi ng,  and seedi ng i n accor dance wi t h 
Sect i on 31 00 00 EXCAVATI ON.   Li ne t he excavat i on wi t h t wo pl ast i c sheet s 
bef or e backf i l l i ng.

        - -  End of  Sect i on - -
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TRANSPORTATI ON AND DI SPOSAL OF HAZARDOUS MATERI ALS
01/ 24

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

U. S.  Depar t ment  of  Def ense ( DOD)

JEGS ( Apr  2024)  Japan Envi r onment al  Gover ni ng 
St andar ds

U. S.  ARMY CORPS OF ENGI NEERS ( USACE)

EM 385- 1- 1  Saf et y - -  Saf et y and Heal t h Requi r ement s 
Manual

1. 2   DEFI NI TI ONS

1. 2. 1   Hazar dous Mat er i al

Any mat er i al  t hat  exhi bi t s any of  t he char act er i st i cs of  a physi cal  
hazar d,  a heal t h hazar d,  a s i mpl e asphyxi ant ,  combust i bl e dust ,  or  
pyr ophor i c gas,  or  i s r egul at ed by t he Gover nment  of  Japan ( GoJ) .  See JEGS.

1. 2. 2   Aqueous Fi l m For mi ng Foam ( AFFF)

A f i r e suppr essi on agent  used by DoD and non- DoD ent i t i es t hat  may cont ai n 
per f l uor oal kyl  subst ances ( PFAS) .  AFFF wi l l  be t r eat ed as a hazar dous 
mat er i al  f or  t he pur poses of  t hi s speci f i cat i on.

1. 2. 3   Per f l uor oal kyl  subst ances ( PFAS)

A chemi cal  subst ance of  envi r onment al  concer n due i t s t oxi c i t y t o humans 
and f auna,  per si st ence i n t he envi r onment ,  and bi oaccumul at i on pot ent i al .  

1. 2. 4   Per f l uor ooct anoi c aci d ( PFOA)  & Per f l uor ooct ane sul f onat e ( PFOS)

Fl uor ocar bon sur f act ant s whi ch ar e PFAS t hat  ar e added t o AFFF as sur f ace 
act i ve agent s t hat  f aci l i t at e f i r e suppr essi on.  PFOS and i t s sal t s ar e 
l i s t ed i n t he JEGS as a hazar dous subst ance,  i ndi cat i ng t hat  t he mat er i al  
i s  capabl e of  posi ng an unr easonabl e r i sk t o heal t h,  saf et y,  or  t he 
envi r onment  i f  i mpr oper l y handl ed,  st or ed,  i ssued,  t r anspor t ed,  l abel ed,  
or  di sposed of .  The JEGS do not  l i s t  PFOS/ PFOA as a hazar dous wast e nor  do 
t hey exhi bi t  t he l i s t ed hazar dous wast e char act er i st i cs.

1. 2. 5   AFFF Concent r at e

AFFF Concent r at e l i qui d f or  i nci ner at i on.  Unused or  > 10% AFFF pr oduct  
t hat  i s  pumpabl e and pr esumed t o cont ai n PFAS.  Al l  AFFF Concent r at e 
encount er ed dur i ng t hi s pr oj ect  shal l  be dest r oyed by hi gh t emper at ur e 
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i nci ner at i on usi ng f aci l i t i es t hat  ar e l i censed or  per mi t t ed by t he GoJ 
and appr oved by t he DoD Lead Envi r onment al  Component  i n accor dance wi t h 
t he cr i t er i a l i s t ed i n JEGS f or  t he dest r uct i on of  hazar dous wast es 
( i ncl udi ng PFAS cont ai ni ng wast es) .

1. 2. 6   AFFF Sol ut i ons

AFFF r i nsat e/  wat er - di l ut ed l i qui d f or  i nci ner at i on.  Used or  > 90% wat er  
sol ut i on t hat  i s pumpabl e and pr esumed t o cont ai n PFAS.  Al l  AFFF Sol ut i ons 
encount er ed dur i ng t hi s pr oj ect  shal l  be dest r oyed by hi gh t emper at ur e 
i nci ner at i on usi ng f aci l i t i es t hat  ar e l i censed or  per mi t t ed by t he GoJ 
and appr oved by t he DoD Lead Envi r onment al  Component  i n accor dance wi t h 
t he cr i t er i a l i s t ed i n JEGS f or  t he dest r uct i on of  hazar dous wast es 
( i ncl udi ng PFAS cont ai ni ng wast es) .

1. 2. 7   AFFF- Cont ami nat ed I nci dent al  Wast e

AFFF- cont ami nat ed sol i ds,  s l udges,  or  debr i s ( e. g.  per sonal  pr ot ect i ve 
equi pment ,  f i l t er  medi a,  et c. )  f or  i nci ner at i on.  May cont ai n some f r ee 
l i qui ds,  but  not  pumpabl e and pr esumed t o cont ai n PFAS.  Al l  
AFFF- Cont ami nat ed I nci dent al  Wast es encount er ed dur i ng t hi s pr oj ect  shal l  
be dest r oyed by hi gh t emper at ur e i nci ner at i on usi ng f aci l i t i es t hat  ar e 
l i censed or  per mi t t ed by t he GoJ and appr oved by t he DoD Lead 
Envi r onment al  Component  i n accor dance wi t h t he cr i t er i a l i s t ed i n JEGS f or  
t he dest r uct i on of  hazar dous wast es ( i ncl udi ng PFAS cont ai ni ng wast es) .

1. 2. 8   Pet r ol eum,  Oi l s,  and Lubr i cant s ( POL)

POL syst ems i ncl ude:  Bul k f uel i ng f aci l i t i es;  Fuel s l abor at or i es;  Ref uel er  
par ki ng and mai nt enance f aci l i t i es;  POL pi pel i nes;  Ai r cr af t  f uel i ng 
f aci l i t i es and associ at ed i nf r ast r uct ur e;  Mar i ne f uel i ng f aci l i t i es and 
associ at ed i nf r ast r uct ur e;  Gr ound vehi c l e f uel i ng f aci l i t i es and 
associ at ed i nf r ast r uct ur e ( Mi l i t ar y ser vi ce st at i on,  Ret ai l  gas st at i on,  
Compr essed nat ur al  gas vehi c l e ser vi ce st at i ons and Li qui d pr opane vehi c l e 
ser vi ce st at i ons t o i ncl ude i ndust r i al  equi pment  ( e. g. ,  f or k l i f t s) ) .

1. 3   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  or  " S"  
c l assi f i cat i on.   Submi t t al s not  havi ng a " G"  or  " S"  c l assi f i cat i on ar e f or  
Cont r act or  Qual i t y Cont r ol  appr oval .  Submi t  t he f ol l owi ng i n accor dance 
wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 01 Pr econst r uct i on Submi t t al s

Wast e Management  And Di sposal  Pl an;  G

SD- 06 Test  Repor t s

Spi l l  Response

SD- 07 Cer t i f i cat es

Shi ppi ng Document s and Packagi ngs Cer t i f i cat i on;  G

Cer t i f i cat es Of  Di sposal /  Dest r uct i on;  GSD- 11 Cl oseout  Submi t t al s

AFFF Di sposal  Account abi l i t y  Repor t ;  G
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1. 4   QUALI TY ASSURANCE

1. 4. 1   Cer t i f i cat i on

The hazar dous mat er i al s t r anspor t er  and di sposal  f aci l i t y  must  possess a 
cur r ent  Cer t i f i cat e of  Regi st r at i on i ssued by t he GoJ or  l ocal  pr ef ect ur al  
r egul at or y agency.  Submi t  copi es of  t he cer t i f i cat es wi t h t he Wast e 
Management  and Di sposal  Pl an.  The Cont r act or  shal l  al so compl y wi t h t he 
EMS pr ogr am,  i ncl udi ng al l  base envi r onment al  pl ans,  i nst r uct i ons,  
EM 385- 1- 1,  and t he Japan Envi r onment al  Gover ni ng St andar ds ( JEGS) .  

1. 4. 2   Laws and Regul at i ons Requi r ement s

Compl y wi t h t he JEGS,  GoJ,  pr ef ect ur al ,  and l ocal  l aws and r egul at i ons 
whi ch ar e appl i cabl e.  These r equi r ement s ar e amended f r equent l y and 
compl i ance wi t h  amendment s i s r equi r ed as t hey become ef f ect i ve.  Not i f y 
t he Cont r act i ng Of f i cer  i mmedi at el y i f  compl i ance exceeds t he scope of  
wor k or  conf l i c t s wi t h speci f i c  r equi r ement s of  t he cont r act .

1. 5   POL Removal

Removal  of  POL i s conf i ned t o t he bul k t ank cont ai nment  ar ea as shown on 
t he demol i t i on dr awi ngs.

PART 2   PRODUCTS

2. 1   MATERI ALS

Pr ovi de al l  mat er i al s r equi r ed f or  t he packagi ng,  l abel i ng,  mar ki ng,  and 
t r anspor t at i on of  hazar dous mat er i al s i n conf or mance wi t h GoJ and l ocal  
pr ef ect ur al  l aws and r egul at i ons.  Det ai l s i n t hi s speci f i cat i on must  not  
be const r ued as est abl i shi ng t he l i mi t s of  t he Cont r act or ' s r esponsi bi l i t y .

2. 1. 1   Packagi ngs

Pr ovi de bul k and non- bul k cont ai ner s,  as appr opr i at e,  sui t abl e f or  
shi ppi ng AFFF concent r at ei mpact ed medi a,  sol ut i ons,  and cont ami nat ed 
i nci dent al  mat er i al s t o t he di sposal  f aci l i t y .  Consul t  wi t h t he di sposal  
f aci l i t y  f or  speci f i c  packagi ng r equi r ement s.  

2. 1. 2   Label i ng

Pr ovi de pr i mar y and subsi di ar y l abel s f or  al l  cont ai ner s.  Label s must  be 
dur abl e weat her - r esi st ant  and capabl e of  wi t hst andi ng a 180- day exposur e 
t o condi t i ons r easonabl y expect ed t o be encount er ed dur i ng cont ai ner  
st or age and t r anspor t at i on,  wi t hout  det er i or at i on or  subst ant i al  col or  
change.

2. 1. 3   Spi l l  Response Mat er i al s

Pr ovi de spi l l  r esponse mat er i al s i ncl udi ng,  but  not  l i mi t ed t o,  
cont ai ner s,  adsor bent ,  shovel s,  and per sonal  pr ot ect i ve equi pment .   Spi l l  
r esponse mat er i al s must  be avai l abl e at  al l  t i mes when hazar dous 
mat er i al s/ wast es ar e bei ng handl ed or  t r anspor t ed.   Spi l l  r esponse 
mat er i al s must  be compat i bl e wi t h t he t ype of  mat er i al  bei ng handl ed.

2. 2   EQUI PMENT AND TOOLS

Pr ovi de mi scel l aneous equi pment  and t ool s necessar y t o handl e hazar dous 
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mat er i al s and hazar dous wast es i n a saf e and envi r onment al l y sound manner .  
Compl y wi t h EM 385- 1- 1.

PART 3   EXECUTI ON

3. 1   WASTE MANAGEMENT AND DI SPOSAL PLAN

Al l i mpact ed medi aAFFF concent r at es and sol ut i ons shal l  become t he pr oper t y 
of  t he Cont r act or  and t he Cont r act or  i s sol el y r esponsi bl e f or  al l  
management  and di sposal  r equi r ement s.  Ther e i s no i nt ent  of  US Gover nment  
ent i t i es t o accept  any wast es f or  di sposal .  The Cont r act or  shal l  pr epar e a 
Wast e Management  and Di sposal  Pl an det ai l i ng t he way Hazar dous Mat er i al s,  
i ncl udi ng AFFF concent r at es,  sol ut i ons,  and cont ami nat ed i nci dent al  wast es,
 wi l l  be managed and descr i bi ng t he t ypes and vol umes of  t hese mat er i al s 
ant i c i pat ed t o be managed.  The pl an must  addr ess bot h onsi t e and of f s i t e 
management .  Descr i be t he met hods t o be used t o ensur e accur at e 
account abi l i t y  of  al l  hazar dous mat er i al s encount er ed at  t he s i t e;  
i dent i f y ar eas onsi t e wher e hazar dous mat er i al s ar e t o be handl ed and 
st or ed;  descr i be wast e mi ni mi zat i on met hods;  i dent i f y and descr i be 
packagi ng and st or age met hods;  i dent i f y t r anspor t er s t o be used and t he 
haul  r out e( s)  t o move hazar dous mat er i al s f r om t he si t e t o t he di sposal  
f aci l i t y ;  i dent i f y and descr i be f aci l i t i es t o be used f or  f i nal  t r eat ment ,  
st or age,  and di sposal  ( TSD) ;  and i dent i f y whet her  t r ansf er  f aci l i t i es ar e 
t o be used;  and i f  so,  how t he mat er i al s wi l l  be t r acked t o ul t i mat e 
di sposal .  Submi t  t he pl an t o t he Cont r act i ng Of f i cer  f or  appr oval  pr i or  t o 
st ar t  of  wor k.  

3. 2   OFFSI TE HAZARDOUS WASTE MANAGEMENT

The Cont r act or  i s sol el y r esponsi bl e f or  al l  management  and di sposal  
r equi r ement s.  Ther e i s no i nt ent  of  Gover nment  ent i t i es t o accept  any 
wast es f or  di sposal .  Coor di nat e t he of f - s i t e t r ansf er  of  al l  hazar dous 
mat er i al s,  i ncl udi ng AFFF concent r at es,  sol ut i ons,  and cont ami nat ed 
i nci dent al  wast es,  wi t h t he i nst al l at i on envi r onment al  of f i ce and t he 
Cont r act i ng Of f i cer .  Use di sposal  f aci l i t i es t hat  ar e l i censed or  
per mi t t ed by t he GoJ and appr oved by t he DoD Lead Envi r onment al  Component  
i n accor dance wi t h t he cr i t er i a l i s t ed i n t he JEGS f or  t he dest r uct i on of  
hazar dous wast es ( i ncl udi ng PFAS cont ai ni ng wast es) .  Handl i ng and 
t r anspor t at i on of  such mat er i al  shal l  be i n accor dance wi t h Chapt er s 10 
and 16 of  t he JEGS and GoJ or  pr ef ect ur e r equi r ement s,  as appl i cabl e.  

3. 2. 1   Tr eat ment ,  St or age,  and Di sposal  Faci l i t y  and Tr anspor t er

Pr ovi de t he Cont r act i ng Of f i cer  wi t h t he i dent i t y of  l i censed 
t r anspor t er ( s)  and a l i censed di sposal  f aci l i t y ,  by name,  addr ess,  phone 
number ,  per mi t /  i dent i f i cat i on number ,  t ype of  f aci l i t y  ( t r eat ment ,  
st or age,  di sposal ) ,  and per mi t  expi r at i on dat e.  Thi s i nf or mat i on must  be 
cont ai ned i n t he Wast e Management  and Di sposal  Pl an and be appr oved by t he 
Cont r act i ng Of f i cer  pr i or  t o wast e di sposal .

3. 2. 2   Shi ppi ng Document s and Packagi ngs Cer t i f i cat i on

Pr i or  t o shi pment  of  any hazar dous mat er i al  of f s i t e and a mi ni mum of  14 
days pr i or  t o ant i c i pat ed pi ckup,  pr ovi de f or  r evi ew wr i t t en cer t i f i cat i on 
t o t he Cont r act i ng Of f i cer  t hat  hazar dous mat er i al s have been pr oper l y 
packaged,  l abel ed,  and mar ked i n accor dance wi t h Depar t ment  of  
Tr anspor t at i on,  JEGS,  GoJ,  and l ocal  pr ef ect ur al  r equi r ement s.  Fur ni sh 
desi gnat ed di sposal  f aci l i t y  packagi ng assur ances   not  l at er  t han 35 days 
af t er  accept ance of  t he shi pment .  The Cont r act or ' s EM must  al so pr ovi de 
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wr i t t en cer t i f i cat i on r egar di ng wast e mi ni mi zat i on ef f or t s document i ng 
t hat  ef f or t s have been t aken t o r educe t he vol ume of  wast e t o t he degr ee 
economi cal l y pr act i cabl e and t hat  t he met hod of  t r eat ment ,  st or age,  or  
di sposal  sel ect ed mi ni mi zes t hr eat s t o human heal t h and t he envi r onment .

Package,  l abel ,  and mar k hazar dous mat er i al s usi ng t he speci f i ed mat er i al s 
and i n accor dance wi t h t he r ef er enced aut hor i zat i ons.  Ensur e t hat  each 
shi pment  of  hazar dous mat er i al  sent  of f s i t e i s accompani ed by pr oper l y 
compl et ed shi ppi ng document s.  I f  necessar y,  pr epar e a bi l l  of  l adi ng f or  
each shi pment  of  hazar dous mat er i al  whi ch f ul f i l l s  t he shi ppi ng paper  
r equi r ement s.  The bi l l  of  l adi ng   must  sat i sf y t he r equi r ement s of  GoJ,  
pr ef ect ur al ,  or  l ocal  l aw or  r egul at i on,  and must  be submi t t ed t o t he 
Cont r act i ng Of f i cer  f or  r evi ew and appr oval .  Bi l l  of  l adi ngs r equi r i ng 
shi pper ' s cer t i f i cat i ons must  be si gned by t he Cont r act or .

3. 3   TREATMENT AND DI SPOSAL OF HAZARDOUS MATERI ALS

The Cont r act or  i s sol el y r esponsi bl e f or  t he di sposal  of  al l  hazar dous 
mat er i al s,  i ncl udi ng AFFF concent r at e,  sol ut i ons,  cont ami nat ed i nci dent al  
mat er i al s,  and met al  component s.  Ther e i s no i nt ent  of  Gover nment  ent i t i es 
t o accept  any wast es f or  di sposal . AFFF concent r at e shal l  be segr egat ed 
f r om AFFF sol ut i ons ( i . e.  r i nsat e) .  Al l  AFFF concent r at e,  sol ut i ons,  
cont ami nat ed i nci dent al  mat er i al s,  and met al  component sI mpact ed medi a t o 
be di sposed of  shal l  be packaged i n cont ai ner s sui t abl e f or  shi ppi ng t o 
t he di sposal  f aci l i t y .  Consul t  wi t h t he di sposal  f aci l i t y  f or  
cont ai ner i zat i on r equi r ement s.  Tr anspor t  al l i mpact ed medi a AFFF 
concent r at e,  sol ut i ons,  cont ami nat ed i nci dent al  mat er i al s,  and met al  
component s t o t he di sposal  f aci l i t y  i n accor dance wi t h t he JEGS and GoJ or  
pr ef ect ur e r equi r ement s,  as appl i cabl e. Submi t  Cer t i f i cat es of  Di sposal /  
Dest r uct i on document i ng t he ul t i mat e dest r uct i on by i nci ner at i on.  The 
di sposal  cer t i f i cat e shal l  i ncl ude:

-  t he i dent i t y of  t he di sposal  f aci l i t y ,  by name,  addr ess,  phone number ,  
per mi t /  i dent i f i cat i on number ,  t ype of  f aci l i t y  ( t r eat ment ,  st or age,  
di sposal ) ,  per mi t  expi r at i on dat e;
-  t ypes and quant i t i es of  mat er i al  bei ng dest r oyed ( i . e. ,  AFFF 
concent r at e,  AFFF sol ut i ons,  AFFF syst ems component s,  l ocat i on of  or i gi n 
of  AFFF mat er i al ) ;
-  dat e AFFF mat er i al  was accept ed by t he di sposal  f aci l i t y ;  and
-  a st at ement  cer t i f y i ng t he f act  of  i nci ner at i on of  t he i dent i f i ed 
mat er i al ,  i ncl udi ng t he dat e( s)  of  di sposal  and pr ocess used.  

Recei pt  of  t hese  cer t i f i cat es wi l l  be r equi r ed f or  f i nal  payment .

3. 3. 1   AFFF Concent r at e

Dr ai n and col l ect  f or  di sposal  al l  AFFF concent r at e f r om at mospher i c 
t anks,  st at i onar y bl adder  t anks,  and associ at ed pi pi ng cont ai ni ng 
concent r at e f r om t he t ank t o t he AFFF pr opor t i oner .  Di spose of  al l  
col l ect ed AFFF concent r at e v i a hi gh t emper at ur e i nci ner at i on at  di sposal  
f aci l i t i es t hat  ar e l i censed or  per mi t t ed by t he GoJ and appr oved by t he 
I nst al l at i on Envi r onment al  Component  f or  t he di sposal  of  hazar dous wast es 
( i ncl udi ng PFAS cont ai ni ng wast es) .  The Cont r act or  shal l  pr ovi de 
Cer t i f i cat es of  Di sposal /  Dest r uct i on ( or  pr ocessi ng)  f or  al l  AFFF 
concent r at e.

3. 3. 2   AFFF Sol ut i ons

Col l ect  al l  wat er / l i qui d wi t hi n t he associ at ed concenr at e pi pi ng and 
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at mospher i c t anks and di spose as AFFF sol ut i on.  Di spose of  al l  col l ect ed 
AFFF sol ut i ons v i a hi gh t emper at ur e i nci ner at i on at  di sposal  f aci l i t i es 
t hat  ar e l i censed or  per mi t t ed by t he GoJ and appr oved by t he I nst al l at i on 
Envi r onment al  Component  f or  t he di sposal  of  hazar dous wast es ( i ncl udi ng 
PFAS cont ai ni ng wast es) .  The Cont r act or  shal l  pr ovi de Cer t i f i cat es of  
Di sposal /  Dest r uct i on ( or  pr ocessi ng)  f or  al l  AFFF sol ut i ons.

3. 3. 3   AFFF- Cont ami nat ed I nci dent al  Wast e

Col l ect  and di spose of  al l  mi scel l aneous AFFF cont ami nat ed i nci dent al  
wast e pr oduced whi l e conduct i ng f i el dwor k consi st i ng of  non- met al l i c  
syst em component s ( t hat  i s ,  ot her  t han st eel  t anks or  met al  syst em pi pi ng,  
et c. ) ,  wi pes,  absor bent  pads,  gl oves,  Tyvek sui t s,  et c.  Di spose of  al l  
col l ect ed mi scel l aneous AFFF cont ami nat ed i nci dent al  wast e v i a hi gh 
t emper at ur e i nci ner at i on at  di sposal  f aci l i t i es t hat  ar e l i censed or  
per mi t t ed by t he GoJ and appr oved by t he I nst al l at i on Envi r onment al  
Component  f or  t he di sposal  of  hazar dous wast es ( i ncl udi ng PFAS cont ai ni ng 
wast es) .  The Cont r act or  shal l  pr ovi de Cer t i f i cat es of  Di sposal /  
Dest r uct i on ( or  pr ocessi ng)  f or  al l  cont ami nat ed i nci dent al  wast es.

To meet  t hese r equi r ement s whi l e al so saf el y handl i ng ACM mat er i al s,  AFFF 
cont ami nat ed ACM gasket s shal l  be t r eat ed usi ng a hi gh t emper at ur e pr ocess 
t hat  dest r oys ( i nci ner at es)  AFFF mat er i al s whi l e cont ai ni ng ACM mat er i al s 
saf el y.   The r esul t i ng s l ag wast e shal l  be l andf i l l ed at  a f aci l i t y  
l i censed or  per mi t t ed by t he GoJ and appr oved by t he I nst al l at i on 
Envi r onment al  Component .  The Cont r act or  shal l  pr ovi de Cer t i f i cat es of  
Di sposal /  Dest r uct i on ( or  pr ocessi ng)  f or  al l  s l ag wast es.

3. 3. 4   Met al  Component s Requi r i ng Di sposal

Met al  component s r equi r i ng di sposal  ( e. g. ,  syst em pi pi ng cont ami nat ed wi t h 
AFFF)  shal l  1)  be t r i pl e r i nsed pr i or  t o di sposal  t hr ough r ecycl i ng v i a 
smel t i ng or  2)  di sposed of  as PFOS cont ami nat ed i ndust r i al  wast e at  a 
f aci l i t y  l i censed or  per mi t t ed by t he GoJ.  The Cont r act or  shal l  pr ovi de 
Cer t i f i cat es of  Di sposal /  Dest r uct i on ( or  pr ocessi ng)  f or  t he smel t ed 
met al  wast e.

3. 3. 5   AFFF Di sposal  Account abi l i t y  Repor t

The Cont r act or  shal l  pr ovi de an AFFF Di sposal  Account abi l i t y  Repor t  f or  
al l  AFFF concent r at e,  sol ut i ons ( i . e. ,  r i nsat e,  shel l  wat er )  vol umes 
r emoved or  gener at ed by t he Cont r act or  ( as f or  t he case of  t ank r i nsat e) ,  
AFFF- Cont ami nat ed I nci dent al  Wast e,  and met al  component s r equi r i ng 
di sposal  t hr ough f i nal  di sposi t i on ( di sposal ) .  AFFF concent r at e and 
sol ut i ons shal l  be account ed f or  at  t he or i gi nat i ng l ocat i on ( i . e. ,  
bui l di ng,  et c. ) .  Quant i t i es of  ot her  AFFF cont ami nat ed syst em component s 
r equi r i ng di sposal  shal l  al so be account ed f or .  Di sposal  cer t i f i cat es f or  
al l  mat er i al s dest r oyed by hi gh t emper at ur e i nci ner at i on shal l  i ndi cat e 
quant i t i es of  AFFF concent r at e/ sol ut i on ( t ypi cal l y wei ght s)  or  wei ght s of  
sol i d component s ( i . e. ,  bl adder s,  et c. )  t r eat ed,  as appl i cabl e.

3. 3. 6   POL I mpact ed Wast e

Col l ect  and di spose of  al l  POL i mpact ed wast e.  Di spose of  al l  POL wast e at  
di sposal  f aci l i t i es t hat  ar e l i censed or  per mi t t ed by t he GoJ and appr oved 
by t he I nst al l at i on Envi r onment al  Component  f or  t he di sposal  of  hazar dous 
wast es.  The Cont r act or  shal l  pr ovi de Cer t i f i cat es of  Di sposal /  Dest r uct i on 
( or  pr ocessi ng)  f or  al l  cont ami nat ed i nci dent al  wast es.
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3. 4   SPI LL RESPONSE

I n t he event  of  a spi l l  or  r el ease of  a hazar dous subst ance,  or  pol l ut ant  
or  cont ami nant ,  not i f y t he Cont r act i ng Of f i cer  i mmedi at el y.  Di r ect i on f r om 
t he Cont r act i ng Of f i cer  concer ni ng a spi l l  or  r el ease i s not  consi der ed a 
change under  t he cont r act .  I f  t he spi l l  exceeds a r epor t i ng t hr eshol d,  
f ol l ow t he pr e- est abl i shed pr ocedur es f or  i mmedi at e r epor t i ng t o t he 
Cont r act i ng Of f i cer .  Compl y wi t h appl i cabl e r equi r ement s of  t he 
i nst al l at i on Si l l  Pr event i on and Response Pl an,  JEGS,  GoJ,  pr ef ect ur al ,  or  
l ocal  l aws or  r egul at i ons r egar di ng any spi l l  i nci dent .

3. 5   EMERGENCY CONTACTS

Whenever  t he Cont r act or  shi ps hazar dous mat er i al s,  pr ovi de a 24 hr  
emer gency r esponse cont act  and phone number  of  a per son knowl edgeabl e 
about  t he hazar dous mat er i al s bei ng shi pped and who has compr ehensi ve 
emer gency r esponse and i nci dent  mi t i gat i on i nf or mat i on f or  t hat  mat er i al ,  
or  has i mmedi at e access t o a per son who possesses such knowl edge and 
i nf or mat i on.    Al ways moni t or  t he phone on a 24- hour  basi s when t he 
hazar dous mat er i al s ar e i n t r anspor t at i on,  i ncl udi ng dur i ng st or age 
i nci dent al  t o t r anspor t at i on.    Ensur e t hat  i nf or mat i on r egar di ng t hi s 
emer gency cont act  and phone number  ar e pl aced on al l  hazar dous mat er i al  
shi ppi ng document s.    Desi gnat e an emer gency coor di nat or  and post  t he 
f ol l owi ng i nf or mat i on at  ar eas i n whi ch hazar dous wast es ar e managed:

a.   The name of  t he emer gency coor di nat or .

b.   Phone number  t hr ough whi ch t he emer gency coor di nat or  can be cont act ed 
on a 24 hour  basi s.

c.   The t el ephone number  of  t he l ocal  f i r e depar t ment .

d.   The l ocat i on of  f i r e ext i ngui sher s and spi l l  cont r ol  mat er i al s.

        - -  End of  Sect i on - -
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ASBESTOS REMEDI ATI ON
01/ 24

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

AMERI CAN SOCI ETY OF SAFETY PROFESSI ONALS ( ASSP)

ASSE/ SAFE Z9. 2 ( 2012)  Fundament al s Gover ni ng t he Desi gn 
and Oper at i on of  Local  Exhaust  Vent i l at i on 
Syst ems

ASTM I NTERNATI ONAL ( ASTM)

ASTM C732 ( 2006;  R 2012)  Agi ng Ef f ect s of  Ar t i f i c i al  
Weat her i ng on Lat ex Seal ant s

ASTM D2794 ( 1993;  R 2010)  Resi st ance of  Or gani c 
Coat i ngs t o t he Ef f ect s of  Rapi d 
Def or mat i on ( I mpact )

ASTM D4397 ( 2016)  St andar d Speci f i cat i on f or  
Pol yet hyl ene Sheet i ng f or  Const r uct i on,  
I ndust r i al ,  and Agr i cul t ur al  Appl i cat i ons

ASTM D522/ D522M ( 2014)  Mandr el  Bend Test  of  At t ached 
Or gani c Coat i ngs

ASTM E119 ( 2020)  St andar d Test  Met hods f or  Fi r e 
Test s of  Bui l di ng Const r uct i on and 
Mat er i al s

ASTM E1368 ( 2014)  Vi sual  I nspect i on of  Asbest os 
Abat ement  Pr oj ect s

ASTM E1494 ( 2012)  Encapsul ant s f or  Spr ay-  or  
Tr owel - Appl i ed Fr i abl e Asbest os- Cont ai ni ng 
Bui l di ng Mat er i al s

ASTM E736/ E736M ( 2017)  St andar d Test  Met hod f or  
Cohesi on/ Adhesi on of  Spr ayed 
Fi r e- Resi st i ve Mat er i al s Appl i ed t o 
St r uct ur al  Member s

ASTM E84 ( 2023)  St andar d Test  Met hod f or  Sur f ace 
Bur ni ng Char act er i st i cs of  Bui l di ng 
Mat er i al s

ASTM E96/ E96M ( 2021)  St andar d Test  Met hods f or  Wat er  
Vapor  Tr ansmi ssi on of  Mat er i al s
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COMPRESSED GAS ASSOCI ATI ON ( CGA)

CGA G- 7 ( 2014)  Compr essed Ai r  f or  Human 
Respi r at i on;  6t h Edi t i on

I NTERNATI ONAL SAFETY EQUI PMENT ASSOCI ATI ON ( I SEA)

ANSI / I SEA Z87. 1 ( 2020)  Occupat i onal  and Educat i onal  
Per sonal  Eye and Face Pr ot ect i on Devi ces

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 701 ( 2015)  St andar d Met hods of  Fi r e Test s f or  
Fl ame Pr opagat i on of  Text i l es and Fi l ms

NATI ONAL I NSTI TUTE FOR OCCUPATI ONAL SAFETY AND HEALTH ( NI OSH)

NI OSH NMAM ( 2016;  5t h Ed)  NI OSH Manual  of  Anal yt i cal  
Met hods

U. S.  ARMY CORPS OF ENGI NEERS ( USACE)

EM 385- 1- 1  Saf et y - -  Saf et y and Heal t h Requi r ement s 
Manual

U. S.  ENVI RONMENTAL PROTECTI ON AGENCY ( EPA)

EPA 560/ 5- 85- 024 ( 1985)  Gui dance f or  Cont r ol l i ng 
Asbest os- Cont ai ni ng Mat er i al s i n Bui l di ngs 
( Pur pl e Book)

U. S.  DEPARTMENT OF DEFENSE ( DOD)

JEGS ( Apr  2024)  Japan Envi r onment al  Gover ni ng 
St andar ds

U. S.  NATI ONAL ARCHI VES AND RECORDS ADMI NI STRATI ON ( NARA)

29 CFR 1910. 147 The Cont r ol  of  Hazar dous Ener gy ( Lock 
Out / Tag Out )

29 CFR 1926. 103 Respi r at or y Pr ot ect i on

29 CFR 1926. 1101 Asbest os

29 CFR 1926. 200 Acci dent  Pr event i on Si gns and Tags

29 CFR 1926. 51 Sani t at i on

29 CFR 1926. 59 Hazar d Communi cat i on

40 CFR 61- SUBPART A Gener al  Pr ovi s i ons

40 CFR 61- SUBPART M Nat i onal  Emi ssi on St andar d f or  Asbest os

40 CFR 763 Asbest os

42 CFR 84 Appr oval  of  Respi r at or y Pr ot ect i ve Devi ces
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49 CFR 107 Hazar dous Mat er i al s Pr ogr am Pr ocedur es

49 CFR 171 Gener al  I nf or mat i on,  Regul at i ons,  and 
Def i ni t i ons

49 CFR 172 Hazar dous Mat er i al s Tabl e,  Speci al  
Pr ovi s i ons,  Hazar dous Mat er i al s 
Communi cat i ons,  Emer gency Response 
I nf or mat i on,  and Tr ai ni ng Requi r ement s

49 CFR 173 Shi pper s -  Gener al  Requi r ement s f or  
Shi pment s and Packagi ngs

U. S.  NAVAL FACI LI TI ES ENGI NEERI NG COMMAND ( NAVFAC)

NAVFAC P- 502 ( 2017)  Asbest os Pr ogr am Management

ND OPNAVI NST 5100. 23 ( 2005;  Rev G)  Navy Occupat i onal  Saf et y and 
Heal t h ( NAVOSH)  Pr ogr am Manual

UNDERWRI TERS LABORATORI ES ( UL)

UL 586 ( 2009;  Repr i nt  Dec 2017)  UL St andar d f or  
Saf et y Hi gh- Ef f i c i ency Par t i cul at e,  Ai r  
Fi l t er  Uni t s

1. 2   DEFI NI TI ONS

1. 2. 1   ACM

Asbest os Cont ai ni ng Mat er i al s.

1. 2. 2   Amended Wat er

Wat er  cont ai ni ng a wet t i ng agent  or  sur f act ant  wi t h a maxi mum sur f ace 
t ensi on of  2. 9 Pa.

1. 2. 3   Ar ea Sampl i ng

Sampl i ng of  asbest os f i ber  concent r at i ons whi ch appr oxi mat es t he 
concent r at i ons of  asbest os i n t he t heor et i cal  br eat hi ng zone but  i s not  
act ual l y col l ect ed i n t he br eat hi ng zone of  an empl oyee.

1. 2. 4   Asbest os

The t er m asbest os i ncl udes chr ysot i l e,  amosi t e,  cr oci dol i t e,  t r emol i t e 
asbest os,  ant hophyl l i t e asbest os,  and act i nol i t e asbest os and any of  t hese 
mi ner al s t hat  has been chemi cal l y t r eat ed or  al t er ed.   Mat er i al s ar e 
consi der ed t o cont ai n asbest os i f  t he asbest os cont ent  of  t he mat er i al  i s  
det er mi ned t o be at  l east  one t ent h of  one per cent .

1. 2. 4. 1   Asbest os- Cont ai ni ng Mat er i al  ( ACM)

Any mat er i al s cont ai ni ng mor e t han one t ent h of  one per cent  ( 0. 1%)  
asbest os.
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1. 2. 5   Asbest os Cont r ol  Ar ea

That  ar ea wher e asbest os r emoval  oper at i ons ar e per f or med whi ch i s 
i sol at ed by physi cal  boundar i es whi ch assi st  i n t he pr event i on of  t he 
uncont r ol l ed r el ease of  asbest os dust ,  f i ber s,  or  debr i s.

1. 2. 6   Asbest os Fi ber s

Those f i ber s havi ng an aspect  r at i o of  at  l east  3: 1 and l onger  t han 5 
mi cr omet er s as det er mi ned by Nat i onal  I nst i t ut e f or  Occupat i onal  Saf et y 
and Heal t h ( NI OSH)  Met hod 7400.

1. 2. 7   Asbest os Per mi ssi bl e Exposur e Li mi t

0. 1 f i ber s per  cubi c cent i met er  of  ai r  as an 8- hour  t i me wei ght ed aver age 
measur ed i n t he br eat hi ng zone as def i ned by 29 CFR 1926. 1101 or  ot her  
Feder al  l egi s l at i on havi ng l egal  j ur i sdi ct i on f or  t he pr ot ect i on of  
wor ker s heal t h.

1. 2. 8   Aut hor i zed Per son

Any per son aut hor i zed by t he Cont r act or  and r equi r ed by wor k dut i es t o be 
pr esent  i n t he r egul at ed ar eas.

1. 2. 9   Backgr ound

The ambi ent  ai r bor ne asbest os concent r at i on i n an uncont ami nat ed ar ea as 
measur ed pr i or  t o any asbest os hazar d abat ement  ef f or t s.   Backgr ound 
concent r at i ons f or  ot her  ( cont ami nat ed)  ar eas ar e measur ed i n s i mi l ar  but  
asbest os f r ee l ocat i ons.

1. 2. 10   Bui l di ng I nspect or

I ndi v i dual  who i nspect s bui l di ngs f or  asbest os and has EPA Model  
Accr edi t at i on Pl an ( MAP)  " Bui l di ng I nspect or "  t r ai ni ng;  accr edi t at i on 
r equi r ed by 40 CFR 763,  Subpar t  E,  Appendi x C,  has EPA/ St at e 
cer t i f i cat i on/ l i cense as a " Bui l di ng I nspect or " .

1. 2. 11   Compet ent  Per son ( CP)

A per son meet i ng t he r equi r ement s f or  compet ent  per son as speci f i ed i n 
29 CFR 1926. 1101 i ncl udi ng a per son capabl e of  i dent i f y i ng exi st i ng 
asbest os hazar ds i n t he wor kpl ace and sel ect i ng t he appr opr i at e cont r ol  
st r at egy f or  asbest os exposur e,  who has t he aut hor i t y t o t ake pr ompt  
cor r ect i ve measur es t o el i mi nat e t hem,  and i s speci f i cal l y t r ai ned i n a 
t r ai ni ng cour se whi ch meet  t he cr i t er i a of  EPA' s Model  Accr edi t at i on Pl an (
40 CFR 763)  f or  cont r act or / super vi sor ,  and i s AHERA cer t i f i ed as a 
cont r act or / super vi sor .

1. 2. 12   Cont r act or

The Cont r act or  i s t hat  i ndi v i dual ,  or  ent i t y under  cont r act  t o per f or m t he 
her ei n l i s t ed wor k.

1. 2. 13   Cl ass I  Asbest os Wor k

Act i v i t i es def i ned by OSHA i nvol v i ng t he r emoval  of  t her mal  syst em 
i nsul at i on ( TSI )  and sur f aci ng ACM.
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1. 2. 14   Cl ass I I  Asbest os Wor k

Act i v i t i es def i ned by OSHA i nvol v i ng t he r emoval  of  ACM whi ch i s not  
t her mal  syst em i nsul at i on or  sur f aci ng mat er i al .   Thi s i ncl udes,  but  i s 
not  l i mi t ed t o,  t he r emoval  of  asbest os -  cont ai ni ng wal l boar d,  f l oor  t i l e 
and sheet i ng,  r oof i ng and si di ng shi ngl es,  and const r uct i on mast i c.   
Cer t ai n " i nci dent al "  r oof i ng mat er i al s such as mast i c,  f l ashi ng and 
cement s when t hey ar e st i l l  i nt act  ar e excl uded f r om Cl ass I I  asbest os 
wor k.   Removal  of  smal l  amount s of  t hese mat er i al s whi ch woul d f i t  i nt o a 
gl ovebag may be cl assi f i ed as a Cl ass I I I  j ob.

1. 2. 15   Cl ass I I I  Asbest os Wor k

Act i v i t i es def i ned by OSHA t hat  i nvol ve r epai r  and mai nt enance oper at i ons,  
wher e ACM,  i ncl udi ng TSI  and sur f aci ng ACM,  i s l i kel y t o be di st ur bed.   
Oper at i ons may i ncl ude dr i l l i ng,  abr adi ng,  cut t i ng a hol e,  cabl e pul l i ng,  
cr awl i ng t hr ough t unnel s or  at t i cs and spaces above t he cei l i ng,  wher e 
asbest os i s act i vel y di st ur bed or  asbest os- cont ai ni ng debr i s i s act i vel y 
di st ur bed.

1. 2. 16   Cl ass I V Asbest os Wor k

Mai nt enance and cust odi al  const r uct i on act i v i t i es dur i ng whi ch empl oyees 
cont act  but  do not  di st ur b ACM and act i v i t i es t o c l ean- up dust ,  wast e and 
debr i s r esul t i ng f r om Cl ass I ,  I I ,  and I I I  act i v i t i es.   Thi s may i ncl ude 
dust i ng sur f aces wher e ACM wast e and debr i s and accompanyi ng dust  exi st s 
and cl eani ng up l oose ACM debr i s f r om TSI  or  sur f aci ng ACM f ol l owi ng 
const r uct i on

1. 2. 17   Cont r act or / Super vi sor

I ndi v i dual  who super vi ses asbest os abat ement  wor k and has EPA Model  
Accr edi t at i on Pl an " Cont r act or / Super vi sor "  t r ai ni ng;  and i s AHERA 
cer t i f i ed as a " Cont r act or / Super vi sor " .

1. 2. 18   Di sposal  Bag

A 0. 15 mm t hi ck,  l eak- t i ght  pl ast i c bag,  pr e- l abel ed i n accor dance wi t h 
29 CFR 1926. 1101,  used f or  t r anspor t i ng asbest os wast e f r om cont ai nment  t o 
di sposal  s i t e.

1. 2. 19   Di st ur bance

Act i v i t i es t hat  di sr upt  t he mat r i x of  ACM,  cr umbl e or  pul ver i ze ACM,  or  
gener at e v i s i bl e debr i s f r om ACM.   Di st ur bance i ncl udes cut t i ng away smal l  
amount s of  ACM,  no gr eat er  t han t he amount  whi ch can be cont ai ned i n one 
st andar d s i zed gl ovebag or  wast e bag,  not  l ar ger  t han 1. 5 m i n l engt h and 
wi dt h i n or der  t o access a bui l di ng component .

1. 2. 20   Encapsul at i on

The abat ement  of  an asbest os hazar d t hr ough t he appr opr i at e use of  
chemi cal  encapsul ant s.

1. 2. 21   Encapsul ant s

Speci f i c  mat er i al s i n var i ous f or ms used t o chemi cal l y or  physi cal l y 
ent r ap asbest os f i ber s i n var i ous conf i gur at i ons t o pr event  t hese f i ber s 
f r om becomi ng ai r bor ne.   Ther e ar e f our  t ypes of  encapsul ant s as f ol l ows 
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whi ch must  compl y wi t h per f or mance r equi r ement s as speci f i ed her ei n.

a.   Removal  Encapsul ant  ( can be used as a wet t i ng agent )

b.   Br i dgi ng Encapsul ant  ( used t o pr ovi de a t ough,  dur abl e sur f ace coat i ng 
t o asbest os cont ai ni ng mat er i al )

c.   Penet r at i ng Encapsul ant  ( used t o penet r at e t he asbest os cont ai ni ng 
mat er i al  encapsul at i ng al l  asbest os f i ber s and pr event i ng f i ber  
r el ease due t o r out i ne mechani cal  damage)

d.   Lock- Down Encapsul ant  ( used t o seal  of f  or  " l ock- down"  mi nut e asbest os 
f i ber s l ef t  on sur f aces f r om whi ch asbest os cont ai ni ng mat er i al  has 
been r emoved) .

1. 2. 22   Fr i abl e Asbest os Mat er i al

A t er m def i ned i n t he JEGS meani ng any mat er i al  whi ch cont ai ns mor e t han 
0. 1 per cent  asbest os,  as det er mi ned usi ng t he met hod speci f i ed i n t he JEGS,  
t hat  when dr y,  can be cr umbl ed,  pul ver i zed,  or  r educed t o powder  by hand 
pr essur e.

1. 2. 23   Gl ovebag Techni que

Those asbest os r emoval  and cont r ol  t echni ques put  f or t h i n 29 CFR 1926. 1101
 ut i l i z i ng a bag not  mor e t han 1. 5 by 1. 5 m i mper vi ous pl ast i c bag- l i ke 
encl osur e af f i xed ar ound an asbest os- cont ai ni ng mat er i al ,  wi t h gl ove- l i ke 
appendages t hr ough whi ch mat er i al  and t ool s may be handl ed.

1. 2. 24   Gover nment  Consul t ant  ( GC)

That  qual i f i ed per son empl oyed di r ect l y by t he Gover nment  t o moni t or ,  
sampl e,  i nspect  t he wor k or  i n some ot her  way advi se t he Cont r act i ng 
Of f i cer .   The GC i s nor mal l y a pr i vat e consul t ant ,  but  can be an empl oyee 
of  t he Gover nment .

1. 2. 25   HEPA Fi l t er  Equi pment

Hi gh ef f i c i ency par t i cul at e ai r  ( HEPA)  f i l t er ed vacuum and exhaust  
vent i l at i on equi pment  wi t h a f i l t er  syst em capabl e of  col l ect i ng and 
r et ai ni ng asbest os f i ber s.   Fi l t er s must  r et ai n 99. 97 per cent  of  par t i c l es 
0. 3 mi cr ons or  l ar ger  as i ndi cat ed i n UL 586.

1. 2. 26   I ndust r i al  Hygi eni st  ( I H) / Pr i vat e Qual i f i ed Per son ( PQP) /  Qual i f i ed 
Per son ( QP)

A r egi st er ed Ar chi t ect ,  Pr of essi onal  Engi neer  ( l i censed) ,  or  U. S.  Cer t i f i ed
I ndust r i al  Hygi eni st  who has successf ul l y compl et ed t r ai ni ng i n,  and i s
accr edi t ed under  a l egi t i mat e Model  Accr edi t at i on Pl an,  as descr i bed i n 
40 CFR 763,  as a cer t i f i ed Bui l di ng I nspect or ,  Cont r act or / Super vi sor ,  and 
Pr oj ect  Desi gner .   The I H/ PQP shal l  have wor ki ng knowl edge of  appl i cabl e 
U. S.  Feder al  and Japanese occupat i onal  saf et y and heal t h r egul at i ons f or  
asbest os i n const r uct i on.

The I H/ PQP shal l  be consi der ed a compet ent  per son as def i ned i n 
29 CFR 1926. 1101.   The I H/ PQP shal l  be a t hi r d par t y Cont r act or  and have no
empl oyee/ empl oyer  r el at i onshi p or  f i nanci al  r el at i onshi p wi t h t he 
abat ement  Cont r act or ,  whi ch coul d const i t ut e a conf l i c t  of  i nt er est .
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1. 2. 27   I ndust r i al  Hygi ene Techni c i an

The I ndust r i al  Hygi ene Techni c i an ( I HT)  shal l  be an empl oyee of  t he I H/ PQP
or  t he t est i ng l abor at or y,  have a mi ni mum of  2 year s exper i ence
i n t he i ndust r i al  hygi ene f i el d wor ki ng under  t he di r ect i on of  t he I H/ PQP,  
and have compl et ed t he f ol l owi ng cour ses:  " Cont r act or  Super vi sor  Abat ement
Wor ker "  and " Asbest os Pr oj ect  Desi gner " .

1. 2. 28   Model  Accr edi t at i on Pl an ( MAP)

USEPA t r ai ni ng accr edi t at i on r equi r ement s f or  per sons who wor k wi t h 
asbest os as speci f i ed i n 40 CFR 763.

1. 2. 29   Negat i ve I ni t i al  Exposur e Assessment

A demonst r at i on by t he Cont r act or  t o show t hat  empl oyee exposur e dur i ng an 
oper at i on i s expect ed t o be consi st ent l y bel ow t he OSHA Per mi ssi bl e 
Exposur e Li mi t s ( PELs) .

1. 2. 30   Negat i ve Pr essur e Encl osur e ( NPE)

That  engi neer i ng cont r ol  t echni que descr i bed as a negat i ve pr essur e 
encl osur e i n 29 CFR 1926. 1101.

1. 2. 31   NESHAP

Nat i onal  Emi ssi on St andar ds f or  Hazar dous Ai r  Pol l ut ant s.   The USEPA 
NESHAP r egul at i on f or  asbest os i s at  40 CFR 61- SUBPART M.

1. 2. 32   Nonf r i abl e Asbest os Mat er i al

A t er m def i ned i n t he JEGS meani ng a mat er i al  t hat  cont ai ns asbest os i n 
whi ch t he f i ber s have been i mmobi l i zed by a bondi ng agent ,  coat i ng,  
bi nder ,  or  ot her  mat er i al  so t hat  t he asbest os i s wel l  bound and wi l l  not  
nor mal l y r el ease asbest os f i ber s dur i ng any appr opr i at e use,  handl i ng,  
st or age or  t r anspor t at i on.   I t  i s  under st ood t hat  asbest os f i ber s may be 
r el eased under  ot her  condi t i ons such as demol i t i on,  r emoval ,  or  mi shap.

1. 2. 33   Per mi ssi bl e Exposur e Li mi t s ( PELs)

1. 2. 33. 1   PEL- Ti me Wei ght ed Aver age( TWA)

Concent r at i on of  asbest os not  i n excess of  0. 1 f i ber s per  cubi c cent i met er  
of  ai r  ( f / cc)  as an 8- hour  t i me wei ght ed aver age ( TWA) .

1. 2. 33. 2   PEL- Excur si on Li mi t

An ai r bor ne concent r at i on of  asbest os not  i n excess of  1. 0 f / cc of  ai r  as 
aver aged over  a sampl i ng per i od of  30 mi nut es.

1. 2. 34   Per sonal  Sampl i ng

Ai r  sampl i ng whi ch i s per f or med t o det er mi ne asbest os f i ber  concent r at i ons 
wi t hi n t he br eat hi ng zone of  a speci f i c  empl oyee,  as per f or med i n 
accor dance wi t h 29 CFR 1926. 1101.

1. 2. 35   Pr i vat e Qual i f i ed Per son ( PQP)

See 1. 2. 26.
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1. 2. 36   Qual i f i ed Per son ( QP)

See 1. 2. 26.

1. 2. 37   Regul at ed Asbest os Cont ai ni ng Mat er i al

Fr i abl e asbest os mat er i al ;  Cat egor y I  nonf r i abl e ACM t hat  has become 
f r i abl e;  Cat egor y I  nonf r i abl e ACM t hat  wi l l  be or  has been subj ect ed t o 
sandi ng gr i ndi ng,  cut t i ng,  or  abr adi ng;  or  Cat egor y I I  nonf r i abl e ACM t hat  
has a hi gh pr obabi l i t y  of  becomi ng or  has become cr umbl ed,  pul ver i zed,  or  
r educed t o powder  by t he f or ces expect ed t o act  on t he mat er i al  i n t he 
cour se of  demol i t i on or  r enovat i on oper at i ons.

1. 2. 38   TEM

Ref er s t o Tr ansmi ssi on El ect r on Mi cr oscopy.

1. 2. 39   Ti me Wei ght ed Aver age ( TWA)

The TWA i s an 8- hour  t i me wei ght ed aver age ai r bor ne concent r at i on of  
asbest os f i ber s.

1. 2. 40   Tr ansi t e

A gener i c name f or  asbest os cement  wal l boar d and pi pe.

1. 2. 41   Wet t i ng Agent

A chemi cal  added t o wat er  t o r educe t he wat er ' s sur f ace t ensi on t her eby 
i ncr easi ng t he wat er ' s abi l i t y  t o soak i nt o t he mat er i al  t o whi ch i t  i s  
appl i ed.   An equi val ent  wet t i ng agent  must  have a sur f ace t ensi on of  at  
most  2. 9 Pa.

1. 2. 42   Wor ker

I ndi v i dual  ( not  desi gnat ed as t he Compet ent  Per son or  a super vi sor )  who 
per f or ms asbest os wor k and has compl et ed asbest os wor ker  t r ai ni ng r equi r ed 
by 29 CFR 1926. 1101,  t o i ncl ude EPA Model  Accr edi t at i on Pl an ( MAP)  
" Wor ker "  t r ai ni ng;  accr edi t at i on,  i f  r equi r ed by t he OSHA Cl ass of  wor k t o 
be per f or med.

1. 3   REQUI REMENTS

1. 3. 1   Descr i pt i on of  Wor k

The wor k cover ed by t hi s sect i on i ncl udes t he handl i ng and cont r ol  of  
asbest os cont ai ni ng mat er i al s and descr i bes some of  t he r esul t ant  
pr ocedur es and equi pment  r equi r ed t o pr ot ect  wor ker s,  t he envi r onment  and 
occupant s of  t he bui l di ng or  ar ea,  or  bot h,  f r om cont act  wi t h ai r bor ne 
asbest os f i ber s.   The wor k al so i ncl udes t he di sposal  of  any asbest os 
cont ai ni ng mat er i al s gener at ed by t he wor k.   Mor e speci f i c  oper at i onal  
pr ocedur es must  be out l i ned i n t he Asbest os Hazar d Abat ement  Pl an cal l ed 
f or  el sewher e i n t hi s speci f i cat i on.   The asbest os wor k i ncl udes t he 
[ demol i t i on and r emoval ] [ encapsul at i on]  of  [ _____]  l ocat ed [ _____]  [ whi ch 
i s gover ned by 40 CFR 763 and NAVFAC P- 502] . [   Under  nor mal  condi t i ons 
non- f r i abl e or  chemi cal l y bound mat er i al s cont ai ni ng asbest os woul d not  be 
consi der ed hazar dous;  however ,  t hi s mat er i al  may r el ease ai r bor ne asbest os 
f i ber s dur i ng demol i t i on and r emoval  and t her ef or e must  be handl ed i n 
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accor dance wi t h t he r emoval  and di sposal  pr ocedur es as speci f i ed her ei n 
and/ or  devel oped by t he I H/ PQP and pr e- appr oved by t he Gover nment . ]   
Pr ovi de t echni ques as out l i ned i n t hi s speci f i cat i on.   The [ bui l di ng] [ wor k 
ar ea]  wi l l  be evacuat ed dur i ng t he asbest os abat ement  wor k.    A compet ent  
per son must  super vi se asbest os r emoval  wor k as speci f i ed her ei n.

1. 3. 1. 1   Wal l boar d/ Joi nt  Compound

[ Di scr et e sampl es of  t he component s ( wal l boar d and j oi nt  compound)  have 
been t est ed and r esul t s ar e shown i n t he at t ached Hazar dous Mat er i al  
Sur vey.

] [ Di scr et e sampl es of  t he wal l boar d wer e t est ed and f ound t o cont ai n [ l ess 
t han one t ent h of  one per cent  asbest os]  [ _____] .   Di scr et e sampl es of  t he 
j oi nt  compound wer e t est ed and f ound t o cont ai n [ gr eat er  t han one t ent h of  
one per cent  asbest os]  [ _____] .

] 1. 3. 2   Unexpect ed Di scover y of  Asbest os

The Cont r act or  shal l  be r esponsi bl e t o r evi ew t he avai l abl e asbest os 
sur vey r epor t s f or  t hi s pr oj ect ,  i ncl udi ng,  but  not  l i mi t ed t o: [ i nser t  
t i t l e of  r epor t ,  Company who devel oped t he r epor t  and t he dat e of  t he 
r epor t ]

The Cont r act or ' s I H/ PQP shal l  r evi ew t he exi st i ng asbest os sur vey 
r epor t ( s)  t o devel op t he appr opr i at e wor k r esponse t o ACM whi ch may be 
di st ur bed as par t  of  t hi s pr oj ect .   Shoul d t he cont r act  r equi r e t he 
Cont r act or  t o per f or m any hazar dous mat er i al  sur vey,  t he Cont r act or  shal l  
pr ovi de a copy of  al l  sur veys/ sampl i ng act i v i t i es and anal yt i cal  r esul t s 
r egar di ng asbest os t o t he Cont r act i ng Of f i cer .   The Asbest os Abat ement  
Cont r act or  shal l  al so submi t  an Asbest os Hazar d Abat ement  Pl an,  r evi ewed 
and cer t i f i ed by t he I H/ PQP,  t o t he Cont r act i ng Of f i cer  f or  r evi ew bef or e 
asbest os abat ement  wor k begi ns.

The Cont r act or  shal l  r evi ew t he exi st i ng Hazar dous Mat er i al  Repor t s and 
f ami l i ar i ze t hemsel ves on t he speci f i c  homogeneous mat er i al s t hat  wer e 
t est ed and al l  mat er i al s t hat  wer e det er mi ned t o be ACM.   The Cont r act or  
shal l  be r esponsi bl e f or  v i sual l y conf i r mi ng t he pr esence of  t hese 
mat er i al s.   The Cont r act or  shal l  r emove ACM whi ch woul d ot her wi se be 
di st ur bed dur i ng nor mal  wor k pr act i ces t o execut e t he wor k r equi r ed by 
t hi s pr oj ect :

The Cont r act or  shal l  not i f y t he Cont r act i ng Of f i cer  i f  any pr evi ousl y 
unt est ed bui l di ng component s suspect ed t o cont ai n asbest os ar e di scover ed 
and wi l l  be i mpact ed by t he wor k.   The mat er i al ( s)  i n quest i on shal l  not  
be di st ur bed unt i l  a r esponse i s r ecei ved by t he Cont r act i ng Of f i cer .   For  
any pr evi ousl y unt est ed bui l di ng component s suspect ed t o cont ai n asbest os 
and l ocat ed i n ar eas i mpact ed by t he wor k,  not i f y t he Cont r act i ng Of f i cer  
( CO)  who wi l l  or der  up t o [ _____]  bul k sampl es t o be obt ai ned  and 
del i ver ed t o a l abor at or y accr edi t ed under  t he Nat i onal  I nst i t ut e of  
St andar ds and Technol ogy ( NI ST)  " Nat i onal  Vol unt ar y Labor at or y 
Accr edi t at i on Pr ogr am ( NVLAP) "  and anal yzed by PLM.   Sampl es shal l  be 
col l ect ed i n suf f i c i ent  amount s such t hat  a f ol l ow- on t est  ut i l i z i ng TEM 
or  1000 poi nt  count  anal ysi s can be per f or med,  shoul d i t  be necessar y.  
Thi s cost  shal l  be i ncl uded i n t he Cont r act or ' s bi d and wi l l  be per f or med 
at  no addi t i onal  cost  t o t he Gover nment .  The l abor at or y shal l  have a 
wor ki ng def i ni t i on of  “ Tr ace”  amount s of  asbest os,  and t he l abor at or y 
shal l  r epor t  any det ect abl e amount  of  asbest os i n a bul k sampl e t hat  i s 
l ess t han t he PLM Li mi t  of  Quant i f i cat i on of  1% as a “ Tr ace”  
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concent r at i on.  I f  PLM does not  det ect  t he pr esence of  asbest os ( e. g.  
“ non- det ect ” ) ,  t he mat er i al  shal l  be consi der ed <0. 1% asbest os.  I f  PLM 
anal ysi s det ect s asbest os i n any di scer ni bl e amount  ( t o i ncl ude “ t r ace”  or  
“ l ess t han 1%” ) ,  t he mat er i al  shal l  be consi der ed >0. 1% asbest os unl ess 
pr oven t o be non- ACM by t he use of  quant i f i cat i on met hods capabl e of  
achi evi ng an anal yt i cal  sensi t i v i t y of  l ess t han 0. 1%,  such as 
Tr ansmi ssi on El ect r on Mi cr oscopy ( TEM)  or  1000 poi nt  count i ng.   The CO 
wi l l  or der  up t o [ ______]  sampl es t o be anal yzed f ur t her  by TEM or  1000 
poi nt  count i ng count i ng at  no addi t i onal  cost  t o t he Gover nment .    Any 
addi t i onal  component s i dent i f i ed as ACM ( not  i dent i f i ed as ACM at  t he t i me 
of  bi ddi ng)  t hat   wi l l  be di st ur bed wi l l  be pai d f or  by an equi t abl e 
adj ust ment  t o t he cont r act  pr i ce under  t he CONTRACT CLAUSE t i t l ed 
" changes" .   Sampl i ng shal l  be conduct ed by per sonnel  who have successf ul l y 
compl et ed t he EPA Model  Accr edi t at i on Pl an ( MAP)  " Bui l di ng I nspect or "  
t r ai ni ng cour se and i s EPA/ St at e cer t i f i ed/ l i censed as a " Bui l di ng 
I nspect or " .

1. 3. 3   Medi cal  Requi r ement s

Pr ovi de medi cal  r equi r ement s i ncl udi ng but  not  l i mi t ed t o medi cal  
sur vei l l ance and medi cal  r ecor d keepi ng as l i s t ed i n 29 CFR 1926. 1101.

1. 3. 3. 1   Medi cal  Exami nat i ons

Bef or e exposur e t o ai r bor ne asbest os f i ber s,  pr ovi de wor ker s wi t h a 
compr ehensi ve medi cal  exami nat i on as r equi r ed by 29 CFR 1926. 1101 or  ot her  
per t i nent  l ocal ,  pr ef ect ur al  or  Gover nment  of  Japan ( GOJ)  di r ect i ves.   
Thi s r equi r ement  must  have been sat i sf i ed wi t hi n t he 12 mont hs pr i or  t o 
t he st ar t  of  wor k on t hi s cont r act .   The same medi cal  exami nat i on must  be 
gi ven on an annual  basi s t o empl oyees engaged i n an occupat i on i nvol v i ng 
asbest os and wi t hi n 30 cal endar  days bef or e or  af t er  t he t er mi nat i on of  
empl oyment  i n such occupat i on.   Speci f i cal l y i dent i f y x- r ay f i l ms of  
asbest os wor ker s t o t he consul t i ng r adi ol ogi st  and mar k medi cal  r ecor d 
j acket s wi t h t he wor d " ASBESTOS. "

1. 3. 3. 2   Medi cal  Recor ds

Mai nt ai n compl et e and accur at e r ecor ds of  empl oyees'  medi cal  exami nat i ons,  
medi cal  r ecor ds,  and exposur e dat a f or  a per i od of  [ 30 year s] [ i ndef i ni t e 
t i me]  af t er  t er mi nat i on of  empl oyment  and make r ecor ds of  t he r equi r ed 
medi cal  exami nat i ons and exposur e dat a avai l abl e f or  i nspect i on and 
copyi ng t o:   The Assi st ant  Secr et ar y of  Labor  f or  Occupat i onal  Saf et y and 
Heal t h ( OSHA) ,  or  aut hor i zed r epr esent at i ves of  t hem,  and an empl oyee' s 
physi c i an upon t he r equest  of  t he empl oyee or  f or mer  empl oyee.

1. 3. 4   Empl oyee Tr ai ni ng

Submi t  cer t i f i cat es,  pr i or  t o t he st ar t  of  wor k but  af t er  t he mai n 
abat ement  submi t t al ,  s i gned by each empl oyee i ndi cat i ng t hat  t he empl oyee 
has r ecei ved t r ai ni ng i n t he pr oper  handl i ng of  mat er i al s and wast es t hat  
cont ai n asbest os i n accor dance wi t h 40 CFR 763;  under st ands t he heal t h 
i mpl i cat i ons and r i sks i nvol ved,  i ncl udi ng t he i l l nesses possi bl e f r om 
exposur e t o ai r bor ne asbest os f i ber s;  under st ands t he use and l i mi t s of  
t he r espi r at or y equi pment  t o be used;  and under st ands t he r esul t s of  
moni t or i ng of  ai r bor ne quant i t i es of  asbest os as r el at ed t o heal t h and 
r espi r at or y equi pment  as i ndi cat ed i n 29 CFR 1926. 1101 on an i ni t i al  and 
annual  basi s.   Or gani ze cer t i f i cat es by i ndi v i dual  wor ker ,  not  gr ouped by 
t ype of  cer t i f i cat i on. [   Post  appr opr i at e evi dence of  compl i ance wi t h t he 
t r ai ni ng r equi r ement s of  40 CFR 763. ]   Tr ai n per sonnel  i nvol ved i n t he 
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asbest os cont r ol  wor k i n accor dance wi t h Uni t ed St at es Envi r onment al  
Pr ot ect i on Agency ( USEPA)  Asbest os Hazar d Emer gency Response Act  ( AHERA)  
t r ai ni ng cr i t er i a.   Document  t he t r ai ni ng by pr ovi di ng:   dat es of  
t r ai ni ng,  t r ai ni ng ent i t y,  cour se out l i ne,  names of  i nst r uct or s,  and 
qual i f i cat i ons of  i nst r uct or s upon r equest  by t he Cont r act i ng Of f i cer .   
Fur ni sh each empl oyee wi t h r espi r at or  t r ai ni ng and f i t  t est i ng 
admi ni st er ed by t he PQP as r equi r ed by 29 CFR 1926. 1101 and 29 CFR 1926. 103.   
Ful l y cover  engi neer i ng and ot her  hazar d cont r ol  t echni ques and pr ocedur es.

1. 3. 5   Per mi t s[ ,  Li censes, ]  and Not i f i cat i ons

Pr i or  t o t he st ar t  of  wor k,  obt ai n necessar y per mi t s[  and l i censes]  i n 
conj unct i on wi t h asbest os r emoval ,  encapsul at i on,  haul i ng,  and 
di sposi t i on,  and f ur ni sh not i f i cat i on of  such act i ons r equi r ed by l ocal ,  
pr ef ect ur al  and GOG r egul at i ons.   Not i f y t he Cont r act i ng Of f i cer  i n 
wr i t i ng [ 10]  [ 20]  [ _____]  wor ki ng days pr i or  t o commencement  of  wor k i n 
accor dance wi t h 40 CFR 61- SUBPART M and appl i cabl e l aws,  or di nances,  
cr i t er i a,  r ul es,  and r egul at i ons[ _____] .   I n accor dance wi t h t he JEGS,  
pr i or  t o demol i t i on or  r enovat i on of  a f aci l i t y  t hat  i nvol ves r emovi ng or  
di st ur bi ng f r i abl e ACM,  a wr i t t en assessment  of  t he act i on wi l l  be 
pr epar ed and submi t t ed t o t he i nst al l at i on commander  v i a t he Cont r act i ng 
Of f i cer .

The Asbest os assessment  shal l  i ncl ude t he f ol l owi ng i nf or mat i on:

1.  Type of  Oper at i on:  demol i t i on or  r enovat i on
2.  Descr i pt i on of  t he f aci l i t y  or  af f ect ed par t  of  t he f aci l i t y ,  
i ncl udi ng t he age,  s i ze,  and pr esent  and past  use of  t he f aci l i t y .
3.  Pr ocedur e i ncl udi ng anal yt i cal  met hods,  use t o det ect  t he pr esence 
of  r egul at ed ACM and cat egor y I  and cat egor y I I  nonf r i abl e ACM.
4.  Est i mat ed amount  of  a) r egul at ed ACM t o be r emoved f r om t he f aci l i t y  
and b) Cat egor y I  and I I  nonf r i abl e ACM i n t he af f ect ed par t  of  t he 
f aci l i t y  t hat  wi l l  not  be r emoved bef or e demol i t i on
5.  Locat i on,  st r eet  addr ess,  and bui l di ng number  of  t he f aci l i t y  bei ng 
demol i shed or  r enovat ed.
6.  Schedul ed st ar t i ng and compl et i on dat es of  asbest os r emoval  wor k,  
or  any ot her  act i v i t y such as s i t e pr epar at i on,  t hat  woul d br eak up,  
di s l odge or  s i mi l ar l y di st ur b asbest os mat er i al .
7.  Schedul ed st ar i ng and compl et i on dat es of  demol i t i on or  r enovat i on.
8.  Descr i pt i on of  pl anned demol i t i on or  r enovat i on wor k and met hod( s)  
t o be used,  i ncl udi ng a descr i pt i on of  af f ect ed f aci l i t y  component s.
9.  Descr i pt i on of  wor k pr act i ces and engi neer i ng cont r ol s,  i ncl udi ng 
asbest os r emoval  and wast e- handl i ng emi ssi on cont r ol  pr ocedur es.
10.  Name and l ocat i on of  t he wast e di sposal  s i t e wher e t he 
asbest os- cont ai ni ng wast e mat er i al  wi l l  be deposi t ed.
11. Descr i pt i on of  pr ocedur es t o f ol l ow i f  unexpect ed r egul at ed ACM i s 
f ound or  Cat egor y I I  nonf r i abl e ACM becomes cr umbl ed,  pul ver i zed,  or  
r educed t o powder .

Submi t  copi es of  al l  Not i f i cat i ons t o t he Cont r act i ng Of f i cer  who wi l l  
need t o pr ovi de t o t he I nst al l at i on Asbest os Manager  f or  t hei r  r ecor ds i n 
accor dance wi t h t he JEGS. [   Not i f y t he l ocal  f i r e depar t ment  3 days pr i or  
t o r emovi ng f i r e- pr oof i ng mat er i al  f r om t he bui l di ng i ncl udi ng not i ce t hat  
t he mat er i al  cont ai ns asbest os. ]

1. 3. 6   Envi r onment ,  Saf et y and Heal t h Compl i ance

I n addi t i on t o det ai l ed r equi r ement s of  t hi s speci f i cat i on,  compl y wi t h 
t hose appl i cabl e l aws,  or di nances,  cr i t er i a,  r ul es,  and r egul at i ons of  
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l ocal  pr ef ect ur al  and GOJ r egul at i ons r egar di ng handl i ng,  st or i ng,  
t r anspor t i ng,  and di sposi ng of  asbest os wast e mat er i al s.   Compl y wi t h t he 
appl i cabl e r equi r ement s of  t he cur r ent  i ssue of  EM 385- 1- 1,  
29 CFR 1926. 1101,  40 CFR 61- SUBPART A,  40 CFR 61- SUBPART M,  40 CFR 763,  
and ND OPNAVI NST 5100. 23.   Submi t  mat t er s of  i nt er pr et at i on of  st andar ds 
t o t he appr opr i at e admi ni st r at i ve agency f or  r esol ut i on bef or e st ar t i ng 
t he wor k.   Wher e t he r equi r ement s of  t hi s speci f i cat i on,  appl i cabl e l aws,  
r ul es,  cr i t er i a,  or di nances,  r egul at i ons,  and r ef er enced document s var y,  
t he most  st r i ngent  r equi r ement  as def i ned by t he Gover nment  appl y.   The 
f ol l owi ng l aws,  or di nances,  cr i t er i a,  r ul es and r egul at i ons r egar di ng 
r emoval ,  handl i ng,  st or i ng,  t r anspor t i ng and di sposi ng of  asbest os 
mat er i al s appl y:

a.   [ _____]

b.   [ _____]

c.   [ _____] .

1. 3. 7   Respi r at or y Pr ot ect i on Pr ogr am

Est abl i sh and i mpl ement  a r espi r at or  pr ogr am as r equi r ed by 
29 CFR 1926. 1101,  and 29 CFR 1926. 103.   Submi t  a wr i t t en descr i pt i on of  
t he pr ogr am t o t he Cont r act i ng Of f i cer .   Submi t  a wr i t t en pr ogr am manual  
or  oper at i ng pr ocedur e i ncl udi ng met hods of  compl i ance wi t h r egul at or y 
st at ut es.

1. 3. 7. 1   Respi r at or  Pr ogr am Recor ds

Submi t  r ecor ds of  t he r espi r at or  pr ogr am as r equi r ed by 29 CFR 1926. 103,  
and 29 CFR 1926. 1101.

1. 3. 7. 2   Respi r at or  Fi t  Test i ng

The Cont r act or ' s PQP  must  conduct  a qual i t at i ve or  quant i t at i ve f i t  t est  
conf or mi ng t o 29 CFR 1926. 103 f or  each wor ker  r equi r ed t o wear  a 
r espi r at or ,  and any aut hor i zed vi s i t or s who ent er  a r egul at ed ar ea wher e 
r espi r at or s ar e r equi r ed t o be wor n.   A r espi r at or  f i t  t est  must  be 
per f or med pr i or  t o i ni t i al l y  wear i ng a r espi r at or  and ever y 12 mont hs 
t her eaf t er .   I f  physi cal  changes devel op t hat  wi l l  af f ect  t he f i t ,  a new 
f i t  t est  must  be per f or med.   Funct i onal  f i t  checks must  be per f or med each 
t i me a r espi r at or  i s put  on and i n accor dance wi t h t he manuf act ur er ' s 
r ecommendat i on.

1. 3. 7. 3   Respi r at or  Sel ect i on and Use Requi r ement s

Pr ovi de r espi r at or s,  and ensur e t hat  t hey ar e used as r equi r ed by 
29 CFR 1926. 1101 and i n accor dance wi t h CGA G- 7 and t he manuf act ur er ' s 
r ecommendat i ons.   Respi r at or s must  be appr oved by t he Nat i onal  I nst i t ut e 
f or  Occupat i onal  Saf et y and Heal t h NI OSH,  under  t he pr ovi s i ons of  42 CFR 84,  
f or  use i n envi r onment s cont ai ni ng ai r bor ne asbest os f i ber s.   For  
ai r - pur i f y i ng r espi r at or s,  t he par t i cul at e f i l t er  must  be hi gh- ef f i c i ency 
par t i cul at e ai r  ( HEPA) / ( N- , R- , P- 100) .   The i ni t i al  r espi r at or  sel ect i on 
and t he deci s i ons r egar di ng t he upgr adi ng or  downgr adi ng of  r espi r at or  
t ype must  be made by t he Cont r act or ' s Desi gnat ed I H based on t he measur ed 
or  ant i c i pat ed ai r bor ne asbest os f i ber  concent r at i ons t o be encount er ed.

SECTI ON 02 82 00  Page 12



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

1. 3. 8   Asbest os Hazar d Cont r ol  Super vi sor

The Cont r act or  must  be r epr esent ed on si t e by a super vi sor ,  t r ai ned usi ng 
t he model  Cont r act or  accr edi t at i on pl an as i ndi cat ed i n t he Feder al  
st at ut es f or  al l  por t i ons of  t he her ei n l i s t ed wor k.

1. 3. 9   Hazar d Communi cat i on

Adher e t o al l  par t s of  29 CFR 1926. 59 and pr ovi de t he Cont r act i ng Of f i cer  
wi t h a copy of  t he Saf et y Dat a Sheet s ( SDS)  f or  al l  mat er i al s br ought  t o 
t he s i t e.

1. 3. 10   Asbest os Hazar d Abat ement  Pl an

Submi t  a det ai l ed pl an of  t he saf et y pr ecaut i ons such as l ockout ,  t agout ,  
t r yout ,  f al l  pr ot ect i on,  and conf i ned space ent r y pr ocedur es and equi pment  
and wor k pr ocedur es t o be used i n t he [ encapsul at i on]  [ r emoval ]  [ and 
demol i t i on]  of  mat er i al s cont ai ni ng asbest os.   The pl an,  not  t o be 
combi ned wi t h ot her  hazar d abat ement  pl ans,  must  be pr epar ed,  s i gned,  and 
seal ed by t he PQP.   Pr ovi de a Tabl e of  Cont ent s f or  each abat ement  
submi t t al ,  whi ch f ol l ows t he sequence of  r equi r ement s i n t he cont r act .   
The pl an must  i ncl ude but  not  be l i mi t ed t o t he pr eci se per sonal  
pr ot ect i ve equi pment  t o be used i ncl udi ng,  but  not  l i mi t ed t o,  r espi r at or y 
pr ot ect i on,  t ype of  whol e- body pr ot ect i on[  and i f  r eusabl e cover al l s ar e 
t o be empl oyed decont ami nat i on met hods ( oper at i ons and qual i t y cont r ol  
pl an) ] ,  t he l ocat i on of  asbest os cont r ol  ar eas i ncl udi ng cl ean and di r t y 
ar eas,  buf f er  zones,  shower s,  st or age ar eas,  change r ooms,  [ r emoval ]  
[ encapsul at i on]  met hod,  i nt er f ace of  t r ades i nvol ved i n t he const r uct i on,  
sequenci ng of  asbest os r el at ed wor k,  di sposal  pl an,  t ype of  wet t i ng agent  
and asbest os seal er  t o be used,  l ocat i ons of  l ocal  exhaust  equi pment ,  
pl anned ai r  moni t or i ng st r at egi es,  and a det ai l ed descr i pt i on of  t he 
met hod t o be empl oyed i n or der  t o cont r ol  envi r onment al  pol l ut i on.   The 
pl an must  al so i ncl ude ( bot h f i r e and medi cal  emer gency)  r esponse pl ans 
and an Act i v i t y Hazar d Anal yses ( AHAs)  i n accor dance wi t h EM 385- 1- 1.   The 
Asbest os Hazar d Abat ement  Pl an must  be appr oved i n wr i t i ng pr i or  t o 
st ar t i ng any asbest os wor k.   The Cont r act or ,  Asbest os Hazar d Cont r ol  
Super vi sor , ,  CP and PQP must  meet  wi t h t he Cont r act i ng Of f i cer  pr i or  t o 
begi nni ng wor k,  t o di scuss i n det ai l  t he Asbest os Hazar d Abat ement  Pl an,  
i ncl udi ng wor k pr ocedur es and saf et y pr ecaut i ons.   Once appr oved by t he 
Cont r act i ng Of f i cer ,  t he pl an wi l l  be enf or ced as i f  an addi t i on t o t he 
speci f i cat i on.   Any changes r equi r ed i n t he speci f i cat i on as a r esul t  of  
t he pl an must  be i dent i f i ed speci f i cal l y i n t he pl an t o al l ow f or  f r ee 
di scussi on and appr oval  by t he Cont r act i ng Of f i cer  pr i or  t o st ar t i ng wor k.

1. 3. 11   Test i ng Labor at or y

Submi t  t he name,  addr ess,  and t el ephone number  of  each t est i ng l abor at or y 
sel ect ed f or  t he[  sampl i ng, ]  anal ysi s,  and r epor t i ng of  ai r bor ne 
concent r at i ons of  asbest os f i ber s al ong wi t h[  evi dence t hat  each 
l abor at or y sel ect ed hol ds t he appr opr i at e St at e l i cense and per mi t s and]  
cer t i f i cat i on t hat  each l abor at or y i s Amer i can I ndust r i al  Hygi ene 
Associ at i on ( AI HA)  accr edi t ed and t hat  per sons count i ng t he sampl es have 
been j udged pr of i c i ent  by cur r ent  i ncl usi on on t he AI HA Asbest os Anal ysi s 
Regi st r y ( AAR)  and successf ul  par t i c i pat i on of  t he l abor at or y i n t he 
Pr of i c i ency Anal yt i cal  Test i ng ( PAT)  Pr ogr am.   Wher e anal ysi s t o det er mi ne 
asbest os cont ent  i n bul k mat er i al s or  t r ansmi ssi on el ect r on mi cr oscopy i s 
r equi r ed,  submi t  evi dence t hat  t he l abor at or y i s accr edi t ed by t he 
Nat i onal  I nst i t ut e of  Sci ence and Technol ogy ( NI ST)  under  Nat i onal  
Vol unt ar y Labor at or y Accr edi t at i on Pr ogr am ( NVLAP)  f or  asbest os anal ysi s.   
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The t est i ng l abor at or y f i r m must  be i ndependent  of  t he asbest os cont r act or  
and must  have no empl oyee or  empl oyer  r el at i onshi p whi ch coul d const i t ut e 
a conf l i c t  of  i nt er est .

1. 3. 12   Landf i l l  Appr oval

Submi t  wr i t t en evi dence t hat  t he l andf i l l  i s  appr oved f or  asbest os 
di sposal  by l ocal  pr ef ect ur al  and GOJ r egul at or y agenci es.   Wi t hi n t hr ee 
wor ki ng days af t er  del i ver y,  submi t  det ai l ed del i ver y t i cket s,  pr epar ed,  
s i gned,  and dat ed by an agent  of  t he l andf i l l ,  cer t i f y i ng t he amount  of  
asbest os mat er i al s del i ver ed t o t he l andf i l l .   Submi t  a copy of  t he wast e 
shi pment  r ecor ds wi t hi n one day of  t he shi pment  l eavi ng t he pr oj ect  s i t e.

1. 3. 12. 1   Recor ds

The Cont r act or  shal l  mai nt ai n r ecor ds of  al l  wast e sampl i ng and t est  
dat a.   The dat a shal l  i ncl ude r esul t s of  anal yses per f or med,  sampl e 
l ocat i ons,  t he t i me of  col l ect i on,  and ot her  per t i nent  dat a as appl i cabl e 
dur i ng t he l i f e of  t he cont r act .   Tr anspor t at i on,  t r eat ment ,  and di sposal  
met hods and dat es;  quant i t i es of  wast es;  names and addr esses of  each 
t r anspor t er  and t he di sposal  or  r ecl amat i on f aci l i t y ,  shal l  al so be 
r ecor ded and made avai l abl e f or  i nspect i on,  al ong wi t h t he f ol l owi ng 
document s:

1.  Asbest os Wast e Shi pment  Recor ds
2.  Wast e Anal yses
3.  Li censes
4.  Per mi t s
5.  Scal e Wei ght  Measur ement s
6.  Wei ght  Bi l l s  and Del i ver y Ti cket s

1. 3. 13   Tr anspor t er  Cer t i f i cat i on

Submi t  wr i t t en evi dence t hat  t he t r anspor t er  i s appr oved t o t r anspor t  
asbest os wast e i n accor dance wi t h t he DOT r equi r ement s of  49 CFR 171,  
49 CFR 172 and 49 CFR 173 as wel l  as r egi st r at i on r equi r ement s of  
49 CFR 107 and al l  ot her  GOJ and l ocal  pr ef ect ur al  r egul at or y agency 
r equi r ement s.

1. 3. 14   Medi cal  Cer t i f i cat i on

Pr ovi de a wr i t t en cer t i f i cat i on f or  each wor ker  and super vi sor ,  s i gned by 
a l i censed physi c i an i ndi cat i ng t hat  t he wor ker  and super vi sor  has met  or  
exceeded al l  of  t he medi cal  pr er equi s i t es l i s t ed her ei n and i n 
29 CFR 1926. 1101 and 29 CFR 1926. 103 as pr escr i bed by l aw.   Submi t  
cer t i f i cat es pr i or  t o t he st ar t  of  wor k but  af t er  t he mai n abat ement  
submi t t al .

1. 4   SUBMI TTALS

The Cont r act or ' s PQP shal l ,  at  a mi ni mum,  r evi ew and cer t i f y al l  
submi t t al s r equi r ed under  t hi s sect i on pr i or  t o submi ssi on t o t he 
Gover nment .   Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  
desi gnat i on;  submi t t al s not  havi ng a " G"  desi gnat i on ar e [ f or  Cont r act or  
Qual i t y Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When used,  a desi gnat i on 
f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he 
submi t t al  f or  t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on 
i n t he Sust ai nabi l i t y  eNot ebook,  i n conf or mance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 
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01 33 00 SUBMI TTAL PROCEDURES:

SD- 03 Pr oduct  Dat a

Amended Wat er ;  G [ ,  [ _____] ]

Saf et y Dat a Sheet s ( SDS)  f or  Al l  Mat er i al s;  G [ ,  [ _____] ]

Encapsul ant s;  G [ ,  [ _____] ]

Respi r at or s;  G [ ,  [ _____] ]

Local  Exhaust  Equi pment ;  G [ ,  [ _____] ]

Pr essur e Di f f er ent i al  Aut omat i c Recor di ng I nst r ument ;  G [ ,  [ _____] ]

Vacuums;  G [ ,  [ _____] ]

[ Gl ovebags;  G [ ,  [ _____] ]

] SD- 06 Test  Repor t s

Ai r  Sampl i ng Resul t s;  G 

Pr essur e Di f f er ent i al  Recor di ngs f or  Local  Exhaust  Syst em;  G [ ,  
[ _____] ]

[ Encapsul at i on Test  Pat ches;  G [ ,  [ _____] ]

] Cl ear ance Sampl i ng;  G 

Asbest os Di sposal  Quant i t y Repor t ;  G [ ,  [ _____] ]

SD- 07 Cer t i f i cat es

Empl oyee Tr ai ni ng;  G 

Not i f i cat i ons;  G [ ,  [ _____] ]

Respi r at or y Pr ot ect i on Pr ogr am;  G [ ,  [ _____] ]

Asbest os Hazar d Abat ement  Pl an;  G 

Test i ng Labor at or y;  G [ ,  [ _____] ]

Landf i l l  Appr oval ;  G [ ,  [ _____] ]

Del i ver y Ti cket s;  G [ ,  [ _____] ]

Wast e Shi pment  Recor ds;  G 

Tr anspor t er  Cer t i f i cat i on;  G [ ,  [ _____] ]

Medi cal  Cer t i f i cat i on;  G [ ,  [ _____] ]

Pr i vat e Qual i f i ed Per son Document at i on;  G 

Compet ent  Per son;  G 
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Wor ker ' s Li cense;  G [ ,  [ _____] ]

Cont r act or ' s Li cense;  G [ ,  [ _____] ]

Encapsul ant s;  G [ ,  [ _____] ]

Equi pment  Used t o Cont ai n Ai r bor ne Asbest os Fi ber s;  G [ ,  [ _____] ]

Wat er  Fi l t r at i on Equi pment ;  G [ ,  [ _____] ]

Vacuums;  G [ ,  [ _____] ]

Vent i l at i on Syst ems; G [ ,  [ _____] ]

SD- 11 Cl oseout  Submi t t al s

Per mi t s[  and Li censes] ;  G [ ,  [ _____] ]

Not i f i cat i ons;  G [ ,  [ _____] ]

Respi r at or  Pr ogr am Recor ds;  G [ ,  [ _____] ]

] [ Pr ot ect i ve Cl ot hi ng Decont ami nat i on Faci l i t y  Not i f i cat i on;  G [ ,  
[ _____] ]

] Rent al  Equi pment ;  G [ ,  [ _____] ]

SD- 11 Cl oseout  Submi t t al s

Recor ds

1. 5   QUALI TY ASSURANCE

1. 5. 1   Addi t i onal  Requi r ement s

I n addi t i on t o det ai l ed r equi r ement s of  t hi s speci f i cat i on,  wor k per f or med 
under  t hi s cont r act  shal l  compl y wi t h t he JEGS,  EM 385- 1- 1,  appl i cabl e 
f eder al ,  GOJ,  and l ocal  l aws,  or di nances,  cr i t er i a,  r ul es and r egul at i ons 
r egar di ng handl i ng,  st or i ng,  t r anspor t i ng,  and di sposi ng of  asbest os wast e 
mat er i al s.   Mat t er s of  i nt er pr et at i on of  st andar ds shal l  be submi t t ed t o 
t he appr opr i at e admi ni st r at i ve agency f or  r esol ut i on bef or e st ar t i ng 
wor k.   Wher e t he r equi r ement s of  t hi s speci f i cat i on,  appl i cabl e l aws,  
cr i t er i a,  or di nances,  r egul at i ons,  and r ef er enced document s var y,  t he most  
st r i ngent  r equi r ement s shal l  appl y.   The f ol l owi ng GOJ and l ocal  l aws,  
r ul es and r egul at i ons r egar di ng demol i t i on,  r emoval ,  encapsul at i on,  
const r uct i on al t er at i on,  r epai r ,  mai nt enance,  r enovat i on,  spi l l / emer gency 
cl eanup,  housekeepi ng,  handl i ng,  st or i ng,  t r anspor t i ng and di sposi ng of  
asbest os mat er i al  appl y:  

1.  Japan Envi r onment al  Gover ni ng St andar ds ( JEGS) ,  most  r ecent  ver si on.

1. 5. 2   Pr i vat e Qual i f i ed Per son Document at i on
Submi t  t he name,  addr ess,  t el ephone number ,  and r esume of  t he Pr i vat e 
Qual i f i ed Per son ( PQP)  sel ect ed t o pr epar e t he Asbest os Hazar d Abat ement  
Pl an,  di r ect  moni t or i ng and t r ai ni ng,  di r ect  ai r  moni t or i ng and assi st  t he 
Cont r act or ' s Compet ent  Per son i n i mpl ement i ng and ensur i ng t hat  saf et y and 
heal t h r equi r ement s ar e compl i ed wi t h dur i ng t he per f or mance of  al l  
r equi r ed wor k,  and document ed evi dence t hat  t he PQP has successf ul l y 
compl et ed t r ai ni ng i n and i s accr edi t ed and wher e r equi r ed i s cer t i f i ed 
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as,  a Bui l di ng I nspect or  and Cont r act or / Super vi sor  Abat ement  Wor ker .  as 
descr i bed by 40 CFR 763.   Submi t  cer t i f i cat i on t o show t hat  t he PQP i s a 
Regi st er ed Ar chi t ect ,  Pr of essi onal  Engi neer  ( l i censed)  or  US Cer t i f i ed 
I ndust r i al  Hygi eni st  det er mi ned and document ed by t he Amer i can Boar d of  
I ndust r i al  Hygi ene ( ABI H) .   A copy of  t he PQP' s cur r ent  val i d ABI H 
cer t i f i cat i on and/ or  document at i on t hat  t he PQP i s a r egi st er ed Ar chi t ect  
or  Pr of essi onal  Engi neer  shal l  be pr ovi ded.   The PQP and t he asbest os 
cont r act or  must  not  have an empl oyee/ empl oyer  r el at i onshi p or  f i nanci al  
r el at i onshi p whi ch coul d const i t ut e a conf l i c t  of  i nt er est .   The PQP must  
be a f i r st  t i er  subcont r act or .   The Desi gnat ed I H/ PQP shal l  [ be onsi t e at  
al l  t i mes]  [ v i s i t  t he s i t e at  l east  [ _____]  per  [ mont h]  [ week] ]  f or  t he 
dur at i on of  asbest os act i v i t i es and shal l  be avai l abl e f or  emer genci es.   
I n addi t i on,  submi t  r esumes of  addi t i onal  I H/ PQP' s and i ndust r i al  hygi ene 
t echni c i ans ( I HT)  who wi l l  be assi st i ng t he Desi gnat ed I H/ PQP i n 
per f or mi ng onsi t e t asks.   I H/ PQPs and I HTs suppor t i ng t he Desi gnat ed 
I H/ PQP shal l  have a mi ni mum of  [ 2 year s]  [ _____]  of  pr act i cal  onsi t e 
asbest os abat ement  exper i ence.   I ndi cat e t he f or mal  r epor t i ng r el at i onshi p 
bet ween t he Desi gnat ed I H/ PQP and t he suppor t  I H/ PQPs and I HTs,  t he 
Desi gnat ed Compet ent  Per son,  and t he Cont r act or .

1. 5. 3   Compet ent  Per son Document at i on

The Compet ent  Per son must  be exper i enced i n t he admi ni st r at i on and 
super vi s i on of  asbest os abat ement  pr oj ect s i ncl udi ng exposur e assessment  
and moni t or i ng,  wor k pr act i ces,  abat ement  met hods,  pr ot ect i ve measur es f or  
per sonnel ,  set t i ng up and i nspect i ng asbest os abat ement  wor k ar eas,  
eval uat i ng t he i nt egr i t y of  cont ai nment  bar r i er s,  pl acement  and oper at i on 
of  l ocal  exhaust  syst ems,  ACM gener at ed wast e cont ai nment  and di sposal  
pr ocedur es,  decont ami nat i on uni t s i nst al l at i on and mai nt enance 
r equi r ement s,  s i t e saf et y and heal t h r equi r ement s,  not i f i cat i on of  ot her  
empl oyees onsi t e,  [ _____] .   The Compet ent  Per son must  be on- si t e at  al l  
t i mes when asbest os abat ement  act i v i t i es ar e under way.   Submi t  t r ai ni ng 
cer t i f i cat i on and a cur r ent  EPA MAP " Cont r act or / Super vi sor "  t r ai ni ng 
cer t i f i cat es. .   Submi t  evi dence t hat  t he Compet ent  Per son has a mi ni mum of  
2 year s of  compr ehensi ve exper i ence i n pl anni ng and over seei ng asbest os 
abat ement  act i v i t i es and i s exper i enced i n t he admi ni st r at i on and 
super vi s i on of  asbest os abat ement  pr oj ect s r el evant  t o OSHA compet ent  
per son r equi r ement s,  i ncl udi ng exposur e assessment  and moni t or i ng,  wor k 
pr act i ces,  abat ement  met hods,  pr ot ect i ve measur es f or  per sonnel ,  set t i ng 
up and i nspect i ng asbest os abat ement  wor k ar eas,  eval uat i ng t he i nt egr i t y 
of  cont ai nment  bar r i er s,  pl acement  and oper at i on of  l ocal  exhaust  syst ems,  
ACM gener at ed wast e cont ai nment  and di sposal  pr ocedur es,  decont ami nat i on 
uni t s i nst al l at i on and mai nt enance r equi r ement s,  s i t e saf et y and heal t h 
r equi r ement s,  not i f i cat i on of  ot her  empl oyees onsi t e,  et c.   The Desi gnat ed 
Compet ent  Per son shal l  be r esponsi bl e f or  compl i ance wi t h t he JEGS,  
appl i cabl e U. S.  f eder al ,  GOJ,  and l ocal  r equi r ement s,  t he Cont r act or ' s 
Acci dent  Pr event i on Pl an ( APP)  and Asbest os Hazar d Abat ement  Pl an ( AHAP) .

1. 5. 4   Wor ker ' s Li cense

Submi t  document at i on t hat  wor ker s meet  t he r equi r ement s of  29 CFR 1926. 1101,  
40 CFR 61- SUBPART M and ot her  appl i cabl e f eder al ,  GOJ,  and l ocal  
r equi r ement s.   Wor ker  t r ai ni ng document at i on shal l  be pr ovi ded as r equi r ed 
on t he " Cer t i f i cat e of  Wor ker s Acknowl edgment " .   Tr ai ni ng document at i on i s 
r equi r ed f or  each empl oyee who wi l l  per f or m OSHA Cl ass I ,  Cl ass I I ,  Cl ass 
I I I ,  or  Cl ass I V asbest os abat ement  oper at i ons.   Such document at i on shal l  
be submi t t ed on a Cont r act or  gener at ed f or m t i t l ed " Cer t i f i cat e of  Wor ker s 
Acknowl edgment " ,  t o be compl et ed f or  each empl oyee i n t he same f or mat .   
Tr ai ni ng cour se compl et i on cer t i f i cat es ( i ni t i al  and most  r ecent  updat e 
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r ef r esher )  r equi r ed by t he i nf or mat i on checked on t he f or m shal l  be 
at t ached. .

1. 5. 5   Cont r act or ' s Li cense

Submi t  a copy of  t he asbest os cont r act or ' s AHERA Asbest os Wor ker ( s)  
cer t i f i cat i on.   Submi t  t he f ol l owi ng cer t i f i cat i on al ong wi t h t he l i cense:  
" I  cer t i f y t hat  t he per sonnel  I  am r esponsi bl e f or  dur i ng t he cour se of  
t hi s pr oj ect  f ul l y  under st and t he cont ent s of  29 CFR 1926. 1101,  
40 CFR 61- SUBPART M,  EM 385- 1- 1,  and t he Feder al ,  JEGS,  GOJ and l ocal  
pr ef ect ur e r equi r ement  f or  t hose asbest os abat ement  act i v i t i es t hat  t hey 
wi l l  be i nvol ved i n. "   Thi s cer t i f i cat i on st at ement  must  be si gned by t he 
Company' s Pr esi dent  or  Chi ef  Execut i ve.

1. 5. 6   Ai r  Sampl i ng Resul t s

Compl et e f i ber  count i ng and pr ovi de r esul t s t o t he PQP f or  r evi ew wi t hi n 
16 hour s of  t he " t i me of f "  of  t he sampl e pump.   Not i f y t he Cont r act i ng 
Of f i cer  i mmedi at el y of  any ai r bor ne l evel s of  asbest os f i ber s i n excess of  
t he accept abl e l i mi t s.   Submi t  sampl i ng r esul t s t o t he Cont r act i ng Of f i cer  
and t he af f ect ed Cont r act or  empl oyees wher e r equi r ed by l aw wi t hi n t hr ee 
wor ki ng days,  s i gned by t he t est i ng l abor at or y empl oyee per f or mi ng ai r  
sampl i ng,  t he empl oyee t hat  anal yzed t he sampl e,  and t he PQP and GC.   
Not i f y t he Cont r act or  and t he Cont r act i ng Of f i cer  i mmedi at el y of  any 
r esul t s i n excess of  0. 01 f i ber s per  cubi c cent i met er  or  backgr ound 
whi chever  i s hi gher .   I n no ci r cumst ance must  l evel s exceed 0. 1 f i ber s per  
cubi c cent i met er .

1. 5. 7   Pr essur e Di f f er ent i al  Recor di ngs f or  Local  Exhaust  Syst em

Pr ovi de a l ocal  exhaust  syst em t hat  cr eat es a negat i ve pr essur e of  at  l east
 0. 51 mm of  wat er  r el at i ve t o t he pr essur e ext er nal  t o t he encl osur e and 
oper at e i t  cont i nuousl y,  24- hour s a day,  unt i l  t he t empor ar y encl osur e of  
t he asbest os cont r ol  ar ea i s r emoved.   Submi t  pr essur e di f f er ent i al  
r ecor di ngs f or  each wor k day t o t he PQP and GC f or  r evi ew and t o t he 
Cont r act i ng Of f i cer  wi t hi n 24- hour s f r om t he end of  each wor k day.   Not i f y 
t he Cont r act or  and t he Cont r act i ng Of f i cer  i mmedi at el y of  any var i ance i n 
t he pr essur e di f f er ent i al  whi ch coul d cause adj acent  unseal ed ar eas t o 
have asbest os f i ber  concent r at i ons i n excess of  0. 01 f i ber s per  cubi c 
cent i met er  or  backgr ound whi chever  i s hi gher .

[ 1. 5. 8   Pr ot ect i ve Cl ot hi ng Decont ami nat i on Qual i t y Cont r ol  Recor ds

Keep al l  r ecor ds t hat  document  qual i t y cont r ol  f or  t he decont ami nat i on of  
r eusabl e out er  pr ot ect i ve c l ot hi ng i n t he Envi r onment al  Recor ds Bi nder ,  on 
t he pr oj ect  s i t e.

] [ 1. 5. 9   Pr ot ect i ve Cl ot hi ng Decont ami nat i on Faci l i t y  Not i f i cat i on

Submi t  wr i t t en evi dence t hat  per sons who decont ami nat e,  st or e,  or  
t r anspor t  asbest os cont ami nat ed cl ot hi ng used i n t he per f or mance of  t hi s 
cont r act  wer e dul y not i f i ed i n accor dance wi t h 29 CFR 1926. 1101.

] 1. 5. 10   GOJ,  Pr ef ect ur al  or  Local  Ci t at i ons on Pr evi ous Pr oj ect s

Keep a st at ement ,  s i gned by an of f i cer  of  t he company,  cont ai ni ng a r ecor d 
of  any c i t at i ons i ssued by GOJ,  Pr ef ect ur al  or  l ocal  r egul at or y agenci es 
r el at i ng t o asbest os act i v i t i es wi t hi n t he l ast  5 year s ( i ncl udi ng 
pr oj ect s,  dat es,  and r esol ut i ons) ;  a l i s t  of  penal t i es i ncur r ed t hr ough 
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non- compl i ance wi t h asbest os pr oj ect  speci f i cat i ons,  i ncl udi ng l i qui dat ed 
damages,  over r uns i n schedul ed t i me l i mi t at i ons and r esol ut i ons;  and 
si t uat i ons i n whi ch an asbest os- r el at ed cont r act  has been t er mi nat ed 
( i ncl udi ng pr oj ect s,  dat es,  and r easons f or  t er mi nat i ons)  i n t he 
Envi r onment al  Recor ds Bi nder  on t he pr oj ect  s i t e.   I f  t her e ar e none,  a 
negat i ve decl ar at i on s i gned by an of f i cer  of  t he company must  be pl aced i n 
t he bi nder .

1. 5. 11   Pr econst r uct i on Conf er ence

Conduct  a saf et y pr econst r uct i on conf er ence t o di scuss t he det ai l s of  t he 
Asbest os Hazar d Abat ement  Pl an r evi ewed and cer t i f i ed by t he Cont r act or ' s 
PQP,  Acci dent  Pr event i on Pl an ( APP)  i ncl udi ng t he AHAs r equi r ed i n 
speci f i cat i on Sect i on 01 35 26 GOVERNMENTAL SAFETY REQUI REMENTS [ _____] .   
The saf et y pr econst r uct i on conf er ence must  i ncl ude t he Cont r act or  and 
t hei r  Desi gnat ed Compet ent  Per son,  Desi gnat ed I H and Pr oj ect  Super vi sor  
and t he Cont r act i ng Of f i cer .   Def i c i enci es i n t he APP wi l l  be di scussed.   
Onsi t e wor k must  not  begi n unt i l  t he APP has been accept ed.   [ _____]

1. 6   SECURI TY
[ [ Twent y- f our  hour  secur i t y guar d]  [ Fenced and l ocked secur i t y ar ea]  
[ [ _____]  shal l  be pr ovi ded f or  each r egul at ed ar ea.   ]  A l og book must  be 
kept  document i ng ent r y i nt o and out  of  t he r egul at ed ar ea.   Ent r y i nt o 
r egul at ed ar eas must  onl y be by per sonnel  aut hor i zed by t he Cont r act or  and 
t he Cont r act i ng Of f i cer .   Per sonnel  aut hor i zed t o ent er  r egul at ed ar eas 
must  be t r ai ned,  medi cal l y eval uat ed,  and wear  t he r equi r ed per sonal  
pr ot ect i ve equi pment . ]

1. 7   EQUI PMENT

1. 7. 1   Rent al  Equi pment

Pr ovi de a copy of  t he wr i t t en not i f i cat i on t o t he r ent al  company 
concer ni ng t he i nt ended use of  t he equi pment  and t he possi bi l i t y  of  
asbest os cont ami nat i on of  t he equi pment .

PART 2   PRODUCTS

2. 1   ENCAPSULANTS

Encapsul ant s must  conf or m t o cur r ent  USEPA r equi r ement s,  cont ai n no t oxi c 
or  hazar dous subst ances as def i ned i n 29 CFR 1926. 59,  and conf or m t o t he 
f ol l owi ng per f or mance r equi r ement s.   Submi t  cer t i f i cat es st at i ng t hat  
encapsul ant s meet  t he appl i cabl e speci f i ed per f or mance r equi r ement s.

2. 1. 1   Removal  Encapsul ant s

Requi r ement Test  St andar d

Fl ame Spr ead -  25,  Smoke Emi ssi on -  50 ASTM E84

Li f e Expect ancy -  20 year s ASTM C732 Accel er at ed Agi ng Test

Per meabi l i t y -  Mi ni mum 0. 4 per ms ASTM E96/ E96M
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Requi r ement Test  St andar d

Fi r e Resi st ance -  Negl i gi bl e af f ect  on f i r e 
r esi st ance r at i ng over  3 hour  t est  
( Cl assi f i ed by UL f or  use over  f i br ous and 
cement i t i ous spr ayed f i r epr oof i ng)

ASTM E119

I mpact  Resi st ance -  Mi ni mum   245. 5 mm/ N ASTM D2794 Gar dner  I mpact  Test

Fl exi bi l i t y -  no r upt ur e or  cr acki ng ASTM D522/ D522M Mandr el  Bend Test

2. 1. 2   Br i dgi ng Encapsul ant

Requi r ement Test  St andar d

Fl ame Spr ead -  25,  Smoke Emi ssi on -  50 ASTM E84

Li f e Expect ancy -  20 year s ASTM C732 Accel er at ed Agi ng Test

Per meabi l i t y -  Mi ni mum 0. 4 per ms ASTM E96/ E96M

Fi r e Resi st ance -  Negl i gi bl e af f ect  on f i r e 
r esi st ance r at i ng over  3- hour  t est  
( Cl assi f i ed by UL f or  use over  f i br ous and 
cement i t i ous spr ayed f i r epr oof i ng)

ASTM E119

I mpact  Resi st ance -  Mi ni mum   245. 5 mm/ N ASTM D2794 Gar dner  I mpact  Test

Fl exi bi l i t y -  no r upt ur e or  cr acki ng ASTM D522/ D522M Mandr el  Bend Test

2. 1. 3   Penet r at i ng Encapsul ant

Requi r ement Test  St andar d

Fl ame Spr ead -  25,  Smoke Emi ssi on -  50 ASTM E84

Li f e Expect ancy -  20 year s ASTM C732 Accel er at ed Agi ng Test

Per meabi l i t y -  Mi ni mum 0. 4 per ms ASTM E96/ E96M
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Requi r ement Test  St andar d

Cohesi on/ Adhesi on Test  -   729. 5 N of  
f or ce/ met er

ASTM E119

Fi r e Resi st ance -  Negl i gi bl e af f ect  on f i r e 
r esi st ance r at i ng over  3- hour  t est  
( Cl assi f i ed by UL f or  use over  f i br ous and 
cement i t i ous spr ayed f i r epr oof i ng)

ASTM E119

I mpact  Resi st ance -  Mi ni mum   245. 5 mm/ N ASTM D2794 Gar dner  I mpact  Test

Fl exi bi l i t y -  no r upt ur e or  cr acki ng ASTM D522/ D522M Mandr el  Bend Test

2. 1. 4   Lock- down Encapsul ant

Requi r ement Test  St andar d

Fl ame Spr ead -  25,  Smoke Emi ssi on -  50 ASTM E84

Li f e Expect ancy -  20 year s ASTM C732 Accel er at ed Agi ng Test

Per meabi l i t y -  Mi ni mum 0. 4 per ms ASTM E96/ E96M

Fi r e Resi st ance -  Negl i gi bl e af f ect  on f i r e 
r esi st ance r at i ng over  3- hour  t est  ( Test ed 
wi t h f i r epr oof i ng over  encapsul ant  appl i ed 
di r ect l y t o st eel  member )

ASTM E119

Bond St r engt h:   1459 N of  f or ce/ met er ASTM E736/ E736M

( Test s compat i bi l i t y wi t h cement i t i ous and f i br ous f i r epr oof i ng)

[ 2. 2   ENCASEMENT PRODUCTS

Encasement  must  consi st  of  pr i mar y cel l ul ar  pol ymer  coat ,  pol ymer  f i ni sh 
coat ,  and any ot her  f i ni sh coat  as appr oved by t he Cont r act i ng Of f i cer .

] 2. 3   DUCT TAPE

I ndust r i al  gr ade duct  t ape of  appr opr i at e wi dt hs sui t abl e f or  bondi ng 
sheet  pl ast i c and di sposal  cont ai ner .
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2. 4   DI SPOSAL CONTAI NERS

Leak- t i ght  ( def i ned as sol i ds,  l i qui ds,  or  dust  t hat  cannot  escape or  
spi l l  out )  di sposal  cont ai ner s must  be pr ovi ded f or  ACM wast es as r equi r ed 
by 29 CFR 1926. 1101.   Di sposal  cont ai ner s can be i n t he f or m of :

a.   Di sposal  Bags

b.   Fi ber boar d Dr ums

c.   Car dboar d Boxes

2. 5   SHEET PLASTI C

Sheet  pl ast i c must  be pol yet hyl ene of  0. 15 mm mi ni mum t hi ckness and must  
be pr ovi ded i n t he l ar gest  sheet  s i ze necessar y t o mi ni mi ze seams[ ,  as 
i ndi cat ed on t he pr oj ect  dr awi ngs] .   Fi l m must  be [ c l ear ] [ f r ost ed] [  or  
] [ bl ack]  and conf or m t o ASTM D4397,  except  as speci f i ed bel ow

2. 5. 1   Fl ame Resi st ant

Wher e a pot ent i al  f or  f i r e exi st s,  f l ame- r esi st ant  sheet s must  be 
pr ovi ded.   Fi l m must  be [ f r ost ed] [  or  ] [ bl ack]  and must  conf or m t o t he 
r equi r ement s of  NFPA 701.

2. 5. 2   Rei nf or ced

Rei nf or ced sheet s must  be pr ovi ded wher e hi gh ski n st r engt h i s r equi r ed,  
such as wher e i t  const i t ut es t he onl y bar r i er  bet ween t he r egul at ed ar ea 
and t he out door  envi r onment .   The sheet  st ock must  consi st  of  t r ansl ucent ,  
nyl on- r ei nf or ced or  woven- pol yet hyl ene t hr ead l ami nat ed bet ween 2 l ayer s 
of  pol yet hyl ene f i l m.   Fi l m must  meet  f l ame r esi st ant  st andar ds of  NFPA 701.

2. 6   MASTI C REMOVI NG SOLVENT

Mast i c r emovi ng sol vent  must  be nonf l ammabl e and must  not  cont ai n 
met hyl ene chl or i de,  gl ycol  et her ,  or  hal ogenat ed hydr ocar bons.   Sol vent s 
used onsi t e must  have a f l ash poi nt  gr eat er  t han 60 degr ees C.

2. 7   LEAK- TI GHT WRAPPI NG

Two l ayer s of  0. 15 mm mi ni mum t hi ck pol yet hyl ene sheet  st ock must  be used 
f or  t he cont ai nment  of  r emoved asbest os- cont ai ni ng component s or  mat er i al s 
such as l ar ge t anks,  boi l er s,  i nsul at ed pi pe segment s and ot her  
mat er i al s.   Upon pl acement  of  t he ACM component  or  mat er i al ,  each l ayer  
must  be i ndi v i dual l y l eak- t i ght  seal ed wi t h duct  t ape.

2. 8   VI EWI NG I NSPECTI ON WI NDOW

Wher e f easi bl e,  a mi ni mum of  one cl ear ,  3 mm t hi ck,  acr yl i c sheet , 450 by 
610 mm,  must  be i nst al l ed as a v i ewi ng i nspect i on wi ndow at  eye l evel  on a 
wal l  i n each cont ai nment  encl osur e.   The wi ndows must  be seal ed l eak- t i ght  
wi t h i ndust r i al  gr ade duct  t ape.

2. 9   WETTI NG AGENTS

Removal  encapsul ant  ( a penet r at i ng encapsul ant )  must  be pr ovi ded when 
conduct i ng r emoval  abat ement  act i v i t i es t hat  r equi r e a l onger  r emoval  t i me 
or  ar e subj ect  t o r api d evapor at i on of  amended wat er .   The r emoval  
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encapsul ant  must  be capabl e of  wet t i ng t he ACM and r et ar di ng f i ber  r el ease 
dur i ng di st ur bance of  t he ACM gr eat er  t han or  equal  t o t hat  pr ovi ded by 
amended wat er .   Per f or mance r equi r ement s f or  penet r at i ng encapsul ant s ar e 
speci f i ed i n par agr aph ENCAPSULANTS above.

PART 3   EXECUTI ON

3. 1   EQUI PMENT

Pr ovi de t he Cont r act i ng Of f i cer  or  t he Cont r act i ng Of f i cer ' s 
Repr esent at i ve,  wi t h at  l east  [ t wo]  [ _____]  compl et e set s of  per sonal  
pr ot ect i ve equi pment  [ i ncl udi ng decont ami nat i ng r eusabl e cover al l s ] as 
r equi r ed f or  ent r y t o and i nspect i on of  t he asbest os cont r ol  ar ea.   
Pr ovi de equi val ent  t r ai ni ng t o t he Cont r act i ng Of f i cer  or  a desi gnat ed 
r epr esent at i ve as pr ovi ded t o Cont r act or  empl oyees i n t he use of  t he 
r equi r ed per sonal  pr ot ect i ve equi pment .   Pr ovi de manuf act ur er ' s 
cer t i f i cat e of  compl i ance f or  al l  equi pment  used t o cont ai n ai r bor ne 
asbest os f i ber s.

3. 1. 1   Ai r  Moni t or i ng Equi pment

The Cont r act or ' s PQP must  appr ove ai r  moni t or i ng equi pment .   The equi pment  
must  i ncl ude,  but  must  not  be l i mi t ed t o:

a.   Hi gh- vol ume sampl i ng pumps t hat  can be cal i br at ed and oper at ed at  a 
const ant  ai r f l ow up t o 16 l i t er s per  mi nut e.

b.   Low- vol ume,  bat t er y power ed,  body- at t achabl e,  por t abl e per sonal  pumps 
t hat  can be cal i br at ed t o a const ant  ai r f l ow up t o appr oxi mat el y 3. 5 
l i t er s per  mi nut e,  and a sel f - cont ai ned r echar geabl e power  pack 
capabl e of  sust ai ni ng t he cal i br at ed f l ow r at e f or  a mi ni mum of  10 
hour s.   The pumps must  al so be equi pped wi t h an aut omat i c f l ow cont r ol  
uni t  whi ch must  mai nt ai n a const ant  f l ow,  even as f i l t er  r esi st ance 
i ncr eases due t o accumul at i on of  f i ber  and debr i s on t he f i l t er  
sur f ace.

c.   Si ngl e use st andar d 25 mm di amet er  casset t e,  open f ace,  0. 8 mi cr on 
por e s i ze,  mi xed cel l ul ose est er  membr ane f i l t er s and casset t es wi t h 
50 mm el ect r i cal l y conduct i ve ext ensi on cowl ,  and shr i nk bands f or  
per sonal  ai r  sampl i ng.

[ d.   Si ngl e use st andar d 25 mm di amet er  casset t e,  open f ace,  0. 45 mi cr on 
por e s i ze,  mi xed cel l ul ose est er  membr ane f i l t er s and casset t es wi t h 
50 mm el ect r i cal l y conduct i ve cowl ,  and shr i nk bands when conduct i ng 
envi r onment al  ar ea sampl i ng usi ng NI OSH NMAM Met hods 7400 and 7402,  
( and t he t r ansmi ssi on el ect r i c mi cr oscopy met hod speci f i ed at  
40 CFR 763 i f  r equi r ed) .

] e.   A f l ow cal i br at or  capabl e of  cal i br at i on t o wi t hi n pl us or  mi nus 2 
per cent  of  r eadi ng over  a t emper at ur e r ange of  mi nus 20 t o pl us 60 
degr ees C and t r aceabl e t o a NI ST pr i mar y st andar d.

3. 1. 2   Respi r at or s

Sel ect  r espi r at or s f r om t hose appr oved by t he Nat i onal  I nst i t ut e f or  
Occupat i onal  Saf et y and Heal t h ( NI OSH) ,  Depar t ment  of  Heal t h and Human 
Ser vi ces.
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3. 1. 2. 1   Respi r at or s f or  Handl i ng Asbest os

Pr ovi de per sonnel  engaged i n pr e- cl eani ng,  c l eanup,  handl i ng,  
[ encapsul at i on] [ r emoval ] [  and ] [  or  ] [ demol i t i on]  of  asbest os mat er i al s 
wi t h r espi r at or y pr ot ect i on as i ndi cat ed i n 29 CFR 1926. 1101 and 
29 CFR 1926. 103.  Br eat hi ng ai r  must  compl y wi t h CGA G- 7.

3. 1. 3   Ext er i or  Whol e Body Pr ot ect i on

3. 1. 3. 1   Out er  Pr ot ect i ve Cl ot hi ng

Pr ovi de per sonnel  exposed t o asbest os wi t h di sposabl e " non- br eat habl e, " [  
or  r eusabl e " non- br eat habl e" ]  whol e body out er  pr ot ect i ve c l ot hi ng,  head 
cover i ngs,  gl oves,  and f oot  cover i ngs.   Pr ovi de di sposabl e pl ast i c or  
r ubber  gl oves t o pr ot ect  hands.   Cl ot h gl oves may be wor n i nsi de t he 
pl ast i c or  r ubber  gl oves f or  comf or t ,  but  must  not  be used al one.   Make 
sl eeves secur e at  t he wr i st s,  make f oot  cover i ngs secur e at  t he ankl es,  
and make cl ot hi ng secur e at  t he neck by t he use of  t ape. [   Reusabl e whol e 
body out er  pr ot ect i ve c l ot hi ng must  be ei t her  di sposed of  as asbest os 
cont ami nat ed wast e upon exi t i ng f r om t he asbest os r egul at ed wor k ar ea or  
be pr oper l y decont ami nat ed. ]

3. 1. 3. 2   Wor k Cl ot hi ng

Pr ovi de cl ot h wor k c l ot hes f or  wear  under  t he out er  pr ot ect i ve c l ot hi ng 
and f oot  cover i ngs and ei t her  di spose of  or  pr oper l y decont ami nat e t hem as 
r ecommended by t he [ GC] [ PQP]  af t er  each use.

3. 1. 3. 3   Per sonal  Decont ami nat i on Uni t

Pr ovi de a t empor ar y,  negat i ve pr essur e uni t  wi t h a separ at e 
decont ami nat i on l ocker  r oom and cl ean l ocker  r oom wi t h a shower  t hat  
compl i es wi t h 29 CFR 1926. 51( f ) ( 4) ( i i )  t hr ough ( V)  i n bet ween f or  
per sonnel  r equi r ed t o wear  whol e body pr ot ect i ve c l ot hi ng.   Pr ovi de t wo 
separ at e l ocker s f or  each asbest os wor ker ,  one i n each l ocker  r oom.   Keep 
st r eet  c l ot hi ng and st r eet  shoes i n t he c l ean l ocker .   HEPA vacuum and 
r emove asbest os cont ami nat ed di sposabl e pr ot ect i ve c l ot hi ng whi l e st i l l  
wear i ng r espi r at or s at  t he boundar y of  t he asbest os wor k ar ea and seal  i n 
i mper meabl e bags or  cont ai ner s f or  di sposal . [   HEPA vacuum and r emove 
asbest os cont ami nat ed r eusabl e pr ot ect i ve c l ot hi ng whi l e st i l l  wear i ng 
r espi r at or s at  t he boundar y of  t he asbest os wor k ar ea,  seal  i n t wo 
i mper meabl e bags,  l abel  out er  bag as asbest os cont ami nat ed wast e,  and 
t r anspor t  f or  decont ami nat i on. ]   Do not  wear  wor k c l ot hi ng bet ween home 
and wor k.   Locat e shower s bet ween t he decont ami nat i on l ocker  r oom and t he 
cl ean l ocker  r oom and r equi r e t hat  al l  empl oyees shower  bef or e changi ng 
i nt o st r eet  c l ot hes.   Col l ect  used shower  wat er  and f i l t er  wi t h appr oved 
wat er  f i l t r at i on equi pment  t o r emove asbest os cont ami nat i on.   Wast ewat er  
f i l t er s must  be i nst al l ed i n ser i es wi t h t he f i r st  st age por e s i ze [ 20]  
[ _____]  mi cr ons and t he second st age por e s i ze of  [ 5]  [ _____]  mi cr ons.   
Di spose of  f i l t er s and r esi due as asbest os wast e.   Di schar ge cl ean wat er  
t o t he sani t ar y syst em.   Di spose of  asbest os cont ami nat ed wor k c l ot hi ng as 
asbest os cont ami nat ed wast e[  or  pr oper l y decont ami nat e as speci f i ed i n t he 
Cont r act or ' s Asbest os Hazar d Abat ement  Pl an] .   Keep t he f l oor  of  t he 
decont ami nat i on uni t ' s  c l ean r oom dr y and cl ean at  al l  t i mes.   Pr oper  
housekeepi ng and hygi ene r equi r ement s must  be mai nt ai ned.   Pr ovi de soap 
and t owel s f or  shower i ng,  washi ng and dr yi ng.   Cl ot h t owel s pr ovi ded must  
be di sposed of  as ACM wast e or  must  be l aunder ed i n accor dance wi t h 
29 CFR 1926. 1101.   Physi cal l y at t ach t he decont ami nat i on uni t s t o t he 
asbest os cont r ol  ar ea.   Const r uct  bot h a per sonnel  decont ami nat i on uni t  
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and an equi pment  decont ami nat i on uni t  ont o and i nt egr al  wi t h each asbest os 
cont r ol  ar ea.

[ 3. 1. 3. 4   Decont ami nat i on of  Reusabl e Out er  Pr ot ect i ve Cl ot hi ng

When r eusabl e out er  pr ot ect i ve c l ot hi ng i s used,  t r anspor t  t he doubl e 
bagged cl ot hi ng t o a pr evi ousl y not i f i ed commer ci al / i ndust r i al  
decont ami nat i on f aci l i t y  f or  decont ami nat i on.   Per f or m non- dest r uct i ve 
t est i ng t o det er mi ne t he ef f ect i veness of  asbest os decont ami nat i on.   I f  
r epr esent at i ve sampl i ng i s used,  ensur e t he st at i st i cal  val i di t y of  t he 
sampl i ng r esul t s.   I f  r epr esent at i ve sampl i ng i s used,  r ej ect  any ent i r e 
bat ch i n whi ch any of  t he pi eces exceed 40 f i ber s per  squar e mi l l i met er .   
I nspect  r eusabl e pr ot ect i ve c l ot hi ng pr i or  t o use t o ensur e t hat  i t  wi l l  
pr ovi de adequat e pr ot ect i on and i s not  or  i s not  about  t o become r i pped,  
t or n,  det er i or at ed,  or  damaged,  and t hat  i t  i s  not  v i s i bl y cont ami nat ed.   
Not i f y,  i n wr i t i ng,  al l  per sonnel  i nvol ved i n t he decont ami nat i on of  
r eusabl e out er  pr ot ect i ve c l ot hi ng as i ndi cat ed i n 29 CFR 1926. 1101.

] 3. 1. 3. 5   Eye Pr ot ect i on

Pr ovi de eye pr ot ect i on t hat  compl i es wi t h ANSI / I SEA Z87. 1 when oper at i ons 
pr esent  a pot ent i al  eye i nj ur y hazar d.   Pr ovi de goggl es t o per sonnel  
engaged i n asbest os abat ement  oper at i ons when t he use of  a f ul l  f ace 
r espi r at or  i s not  r equi r ed.

3. 1. 4   Regul at ed Ar eas

Al l  Cl ass I ,  I I ,  and I I I  asbest os wor k must  be conduct ed wi t hi n r egul at ed 
ar eas.   The r egul at ed ar ea must  be demar cat ed t o mi ni mi ze t he number  of  
per sons wi t hi n t he ar ea and t o pr ot ect  per sons out si de t he ar ea f r om 
exposur e t o ai r bor ne asbest os.   Cont r ol  access t o r egul at ed ar eas,  ensur e 
t hat  onl y aut hor i zed per sonnel  ent er ,  and ver i f y t hat  Cont r act or  r equi r ed 
medi cal  sur vei l l ance,  t r ai ni ng and r espi r at or y pr ot ect i on pr ogr am 
r equi r ement s ar e met  pr i or  t o al l owi ng ent r ance.

3. 1. 5   Load- out  Uni t

Pr ovi de a t empor ar y l oad- out  uni t  t hat  i s  adj acent  and connect ed t o t he 
r egul at ed ar ea[  and ] [ access t unnel ] .   At t ach t he l oad- out  uni t  i n a 
l eak- t i ght  manner  t o each r egul at ed ar ea.

3. 1. 6   War ni ng Si gns and Label s

Pr ovi de bi l i ngual  war ni ng si gns pr i nt ed i n Engl i sh and Japanese at  al l  
appr oaches t o asbest os cont r ol  ar eas.   Locat e s i gns at  such a di st ance 
t hat  per sonnel  may r ead t he si gn and t ake t he necessar y pr ot ect i ve st eps 
r equi r ed bef or e ent er i ng t he ar ea.   Pr ovi de l abel s and af f i x  t o al l  
asbest os mat er i al s,  scr ap,  wast e,  debr i s,  and ot her  pr oduct s cont ami nat ed 
wi t h asbest os.   Cont ai ner s wi t h pr epr i nt ed war ni ng l abel s conf or mi ng t o 
t he r equi r ement s ar e accept abl e

3. 1. 6. 1   War ni ng Si gn

Pr ovi de ver t i cal  f or mat  conf or mi ng t o 29 CFR 1926. 200,  and 29 CFR 1926. 1101
 mi ni mum 500 by 355 mm di spl ayi ng t he f ol l owi ng l egend i n t he l ower  panel :
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Legend Not at i on

DANGER  25 mm Sans Ser i f  Got hi c or  Bl ock

ASBESTOS  25 mm Sans Ser i f  Got hi c or  Bl ock

MAY CAUSE CANCER  25 mm Sans Ser i f  Got hi c or  Bl ock

CAUSES DAMAGE TO LUNGS  6 mm Sans Ser i f  Got hi c or  Bl ock

AUTHORI ZED PERSONNEL ONLY  6 mm Sans Ser i f  Got hi c or  Bl ock

[ WEAR RESPI RATORY PROTECTI ON AND PROTECTI VE 
CLOTHI NG I N THI S AREA]

 6 mm Sans Ser i f  Got hi c or  Bl ock

Spaci ng bet ween l i nes must  be at  l east  equal  t o t he hei ght  of  t he upper  of  
any t wo l i nes.

3. 1. 6. 2   War ni ng Label s

Pr ovi de l abel s conf or mi ng t o 29 CFR 1926. 1101 of  suf f i c i ent  s i ze t o be 
cl ear l y l egi bl e,  di spl ayi ng t he f ol l owi ng l egend:

DANGER

CONTAI NS ASBESTOS FI BERS

MAY CAUSE CANCER

CAUSES DAMAGE TO LUNGS

DO NOT BREATHE DUST AVOI D CREATI NG DUST

3. 1. 7   Local  Exhaust  Syst em

Pr ovi de a l ocal  exhaust  syst em i n t he asbest os cont r ol  ar ea i n accor dance 
wi t h ASSE/ SAFE Z9. 2 and 29 CFR 1926. 1101 t hat  wi l l  pr ovi de at  l east  f our  
ai r  changes per  hour  i nsi de of  t he negat i ve pr essur e encl osur e.   Local  
exhaust  equi pment  must  be oper at ed 24- hour s per  day,  unt i l  t he asbest os 
cont r ol  ar ea i s r emoved and must  be l eak pr oof  t o t he f i l t er  and equi pped 
wi t h HEPA f i l t er s.   Mai nt ai n a mi ni mum pr essur e di f f er ent i al  i n t he 
cont r ol  ar ea of  mi nus 0. 51 mm of  wat er  col umn r el at i ve t o adj acent ,  
unseal ed ar eas.   Pr ovi de cont i nuous 24- hour  per  day moni t or i ng of  t he 
pr essur e di f f er ent i al  wi t h a pr essur e di f f er ent i al  aut omat i c r ecor di ng 
i nst r ument .   The bui l di ng vent i l at i on syst em must  not  be used as t he l ocal  
exhaust  syst em f or  t he asbest os cont r ol  ar ea.   Fi l t er s on exhaust  
equi pment  must  conf or m t o ASSE/ SAFE Z9. 2 and UL 586.   Ter mi nat e t he l ocal  
exhaust  syst em out  of  door s and r emot e f r om any publ i c access or  
vent i l at i on syst em i nt akes.
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3. 1. 8   Tool s

Vacuums must  be l eak pr oof  t o t he f i l t er  and equi pped wi t h HEPA f i l t er s.   
Fi l t er s on vacuums must  conf or m t o ASSE/ SAFE Z9. 2 and UL 586.   Do not  use 
power  t ool s t o r emove asbest os cont ai ni ng mat er i al s unl ess t he t ool  i s  
equi pped wi t h ef f ect i ve,  i nt egr al  HEPA f i l t er ed exhaust  vent i l at i on syst ems.   
Remove al l  r esi dual  asbest os f r om r eusabl e t ool s pr i or  t o st or age or  
r euse.   Reusabl e t ool s must  be t hor oughl y decont ami nat ed pr i or  t o bei ng 
r emoved f r om t he r egul at ed ar eas.

3. 1. 9   Rent al  Equi pment

I f  r ent al  equi pment  i s t o be used,  f ur ni sh wr i t t en not i f i cat i on t o t he 
r ent al  agency concer ni ng t he i nt ended use of  t he equi pment  and t he 
possi bi l i t y  of  asbest os cont ami nat i on of  t he equi pment .

[ 3. 1. 10   Gl ovebags

Submi t  wr i t t en manuf act ur er s pr oof  t hat  gl ovebags wi l l  not  br eak down 
under  expect ed t emper at ur es and condi t i ons.   The gl ovebag assembl y shal l  be
 0. 15 mm t hi ck pl ast i c,  pr ef abr i cat ed and seaml ess at  t he bot t om  wi t h 
pr epr i nt ed OSHA war ni ng l abel .

] 3. 1. 11   Si ngl e St age Decont ami nat i on Ar ea

A decont ami nat i on ar ea ( equi pment  r oom/ ar ea)  must  be pr ovi ded f or  Cl ass I  
wor k i nvol v i ng l ess t han 7. 5 m or  0. 9 squar e met er s of  TSI  or  sur f aci ng 
ACM,  and f or  Cl ass I I  and Cl ass I I I  asbest os wor k oper at i ons wher e 
exposur es exceed t he PELs or  wher e t her e i s no negat i ve exposur e 
assessment .   The equi pment  r oom or  ar ea must  be adj acent  t o t he r egul at ed 
ar ea f or  t he decont ami nat i on of  empl oyees,  mat er i al ,  and t hei r  equi pment  
whi ch coul d be cont ami nat ed wi t h asbest os.   The ar ea must  be cover ed by an 
i mper meabl e dr op cl ot h on t he f l oor  or  hor i zont al  wor ki ng sur f ace.   The 
ar ea must  be of  suf f i c i ent  s i ze t o accommodat e c l eani ng of  equi pment  and 
r emovi ng per sonal  pr ot ect i ve equi pment  wi t hout  spr eadi ng cont ami nat i on 
beyond t he ar ea.

3. 1. 12   Decont ami nat i on Ar ea Exi t  Pr ocedur es

Ensur e t hat  t he f ol l owi ng pr ocedur es ar e f ol l owed:

a.   Bef or e l eavi ng t he r egul at ed ar ea,  r emove al l  gr oss cont ami nat i on and 
debr i s f r om wor k c l ot hi ng usi ng a HEPA vacuum.

b.   Empl oyees must  r emove t hei r  pr ot ect i ve c l ot hi ng i n t he equi pment  r oom 
and deposi t  t he c l ot hi ng i n l abel ed i mper meabl e bags or  cont ai ner s f or  
di sposal  or  l aunder i ng.

c.   Empl oyees must  not  r emove t hei r  r espi r at or s unt i l  shower i ng.

d.   Empl oyees must  shower  pr i or  t o ent er i ng t he cl ean r oom.   I f  a shower  
has not  been l ocat ed bet ween t he equi pment  r oom and t he cl ean r oom or  
t he wor k i s per f or med out door s,  ensur e t hat  empl oyees engaged i n Cl ass 
I  asbest os j obs:   a)  Remove asbest os cont ami nat i on f r om t hei r  wor k 
sui t s i n t he equi pment  r oom or  decont ami nat i on ar ea usi ng a HEPA 
vacuum bef or e pr oceedi ng t o a shower  t hat  i s  not  adj acent  t o t he wor k 
ar ea;  or  b)  Remove t hei r  cont ami nat ed wor k sui t s i n t he equi pment  
r oom,  wi t hout  c l eani ng wor ksui t s,  and pr oceed t o a shower  t hat  i s  not  
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adj acent  t o t he wor k ar ea.

3. 2   WORK PROCEDURE

Per f or m asbest os r el at ed wor k i n accor dance wi t h t he JEGS,  29 CFR 1926. 1101,  
40 CFR 61- SUBPART M,  NAVFAC P- 502,  and as speci f i ed her ei n.   Use [ [ wet ] [  
or  ] [ i f  gi ven pr i or  EPA appr oval ,  dr y]  r emoval  pr ocedur es] [ appr opr i at e 
encapsul at i on pr ocedur es as l i s t ed i n t he asbest os hazar d abat ement  pl an]  
and [ negat i ve pr essur e encl osur e]  [ _____]  t echni ques.   Wear  and ut i l i ze 
pr ot ect i ve c l ot hi ng and equi pment  as speci f i ed her ei n.   No eat i ng,  
smoki ng,  dr i nki ng,  chewi ng gum,  t obacco,  or  appl y i ng cosmet i cs i s 
per mi t t ed i n t he asbest os wor k or  cont r ol  ar eas.   Per sonnel  of  ot her  
t r ades not  engaged i n t he [ encapsul at i on] [ r emoval  and demol i t i on]  of  
asbest os cont ai ni ng mat er i al  must  not  be exposed at  any t i me t o ai r bor ne 
concent r at i ons of  asbest os unl ess al l  t he per sonnel  pr ot ect i on and 
t r ai ni ng pr ovi s i ons of  t hi s speci f i cat i on ar e compl i ed wi t h by t he t r ade 
per sonnel . [   Seal  al l  r oof  t op penet r at i ons,  except  pl umbi ng vent s,  pr i or  
t o asbest os r oof i ng wor k. ]   Shut  down t he bui l di ng heat i ng,  vent i l at i ng,  
and ai r  condi t i oni ng syst em,  cap t he openi ngs t o t he syst em,  [ and pr ovi de 
t empor ar y [ heat i ng, ] [  and ] [ vent i l at i on, ] [  and ] [ ai r  condi t i oni ng] ]  pr i or  
t o t he commencement  of  asbest os wor k.   Power  t o t he r egul at ed ar ea must  be 
l ocked- out  and t agged i n accor dance wi t h 29 CFR 1910. 147. [   Di sconnect  
el ect r i cal  ser vi ce when [ encapsul at i on] [ wet  r emoval ]  i s  per f or med and 
pr ovi de t empor ar y el ect r i cal  ser vi ce wi t h ver i f i abl e gr ound f aul t  c i r cui t  
i nt er r upt er  ( GFCI )  pr ot ect i on pr i or  t o t he use of  any 
[ wat er ] [ encapsul ant ] . ]   Al l  el ect r i cal  wor k must  be per f or med by a 
l i censed el ect r i c i an.   St op abat ement  wor k i n t he r egul at ed ar ea 
i mmedi at el y when t he ai r bor ne t ot al  f i ber  concent r at i on:   ( 1)  equal s or  
exceeds 0. 01 f / cc,  or  t he pr e- abat ement  concent r at i on,  whi chever  i s 
gr eat er ,  out s i de t he r egul at ed ar ea;  or  ( 2)  equal s or  exceeds 1. 0 f / cc 
i nsi de t he r egul at ed ar ea.   Cor r ect  t he condi t i on t o t he sat i sf act i on of  
t he PQP ,  i ncl udi ng vi sual  i nspect i on and ai r  sampl i ng.   Wor k must  r esume 
onl y upon not i f i cat i on by t he Cont r act i ng Of f i cer  once t he PQP has 
cer t i f i ed t hat  t he condi t i on has been cor r ect ed.   Cor r ect i ve act i ons must  
be document ed.   I f  an asbest os f i ber  r el ease or  spi l l  occur s[  out s i de of  
t he asbest os cont r ol  ar ea] ,  st op wor k i mmedi at el y,  cor r ect  t he condi t i on 
t o t he sat i sf act i on of  t he PQP.  Submi t  t he document s cer t i f i ed by t he PQP 
t o t he Cont r act i ng Of f i cer  i ncl udi ng cl ear ance sampl i ng, and obt ai n t he 
Cont r act i ng Of f i cer ' s appr oval  pr i or  t o r esumpt i on of  wor k.

3. 2. 1   Bui l di ng Vent i l at i on Syst em and Cr i t i cal  Bar r i er s

Bui l di ng vent i l at i on syst em suppl y and r et ur n ai r  duct s i n a r egul at ed 
ar ea must  be[  shut  down and i sol at ed by l ockabl e swi t ch or  ot her  posi t i ve 
means i n accor dance wi t h 29 CFR 1910. 147. ] [  i sol at ed by ai r t i ght  seal s t o 
pr event  t he spr ead of  cont ami nat i on t hr oughout  t he syst em. ]   The ai r t i ght  
seal s must  consi st  of  [ ai r - t i ght  r i gi d cover s f or  bui l di ng vent i l at i on 
suppl y and exhaust  gr i l l s  wher e t he vent i l at i on syst em i s r equi r ed t o 
r emai n i n ser vi ce dur i ng abat ement ] [ 2 l ayer s of  pol yet hyl ene] .   Edges t o 
wal l ,  cei l i ng and f l oor  sur f aces must  be seal ed wi t h i ndust r i al  gr ade duct  
t ape.

a.   A Compet ent  Per son must  super vi se t he wor k.

b.   For  i ndoor  wor k,  cr i t i cal  bar r i er s must  be pl aced over  al l  openi ngs t o 
t he r egul at ed ar ea.

c.   I mper meabl e dr opcl ot hs must  be pl aced on sur f aces beneat h al l  r emoval  
act i v i t y.
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3. 2. 2   Pr ot ect i on of  Exi st i ng Wor k t o Remai n

Per f or m wor k wi t hout  damage or  cont ami nat i on of  adj acent  wor k.   Wher e such 
wor k i s damaged or  cont ami nat ed as ver i f i ed by t he Cont r act i ng Of f i cer  
usi ng vi sual  i nspect i on or  sampl e anal ysi s,  i t  must  be r est or ed t o i t s 
or i gi nal  condi t i on or  decont ami nat ed by t he Cont r act or  at  no expense t o 
t he Gover nment  as deemed appr opr i at e by t he Cont r act i ng Of f i cer .   Thi s 
i ncl udes i nadver t ent  spi l l  of  di r t ,  dust ,  or  debr i s i n whi ch i t  i s  
r easonabl e t o concl ude t hat  asbest os may exi st .   When t hese spi l l s  occur ,  
st op wor k i mmedi at el y.   Then cl ean up t he spi l l .   When sat i sf act or y v i sual  
i nspect i on and ai r  sampl i ng r esul t s ar e obt ai ned f r om t he [ PQP] [ GC]  wor k 
may pr oceed at  t he di scr et i on of  t he Cont r act i ng Of f i cer .

3. 2. 3   Fur ni shi ngs

[ Fur ni t ur e [ , ( _____) ]  and equi pment  wi l l  be r emoved f r om t he ar ea of  wor k 
by t he Gover nment  bef or e asbest os wor k begi ns.

] [ Fur ni t ur e [ , ( _____) ]  and equi pment  wi l l  r emai n i n t he bui l di ng.   Cover  and 
seal  f ur ni shi ngs wi t h 0. 15 mm pl ast i c sheet  or  r emove f r om t he wor k ar ea 
and st or e i n a l ocat i on on si t e appr oved by t he Cont r act i ng Of f i cer .

] [ Fur ni shi ngs l i s t ed bel ow and l ocat ed i n t he wor k ar ea ar e consi der ed t o be 
cont ami nat ed wi t h asbest os f i ber s.   Tr ansf er  t hese i t ems t o an ar ea on 
si t e appr oved by t he Cont r act i ng Of f i cer ,  decont ami nat e ( wet  met hods wher e 
possi bl e) ,  and t hen st or e unt i l  t he r oom f r om whi ch t hey came i s decl ar ed 
cl ean and saf e f or  ent r y. [   Car pet s,  dr aper i es,  and ot her  i t ems wi t h 
por ous,  non- sol i d sur f aces can not  be sui t abl y c l eaned and must  be 
pr oper l y di sposed of  as cont ami nat ed wast e. ]   At  t he concl usi on of  t he 
asbest os r emoval  wor k and cl eanup oper at i ons,  t r ansf er  al l  obj ect s so 
r emoved and cl eaned back t o t he ar ea f r om whi ch t hey came and r e- i nst al l  
t hem.   Base bi ds on decont ami nat i ng:

a.   [ _____]  Desks

b.   [ _____]  Fi l i ng cabi net s

c.   [ _____]  Li near  met er s of  shel v i ng

d.   [ _____]  Cubi c met er s of  books,  paper s,  f i l es,  [ _____] .

e.   [ _____] .

] 3. 2. 4   Pr ecl eani ng

Wet  wi pe and HEPA vacuum al l  sur f aces pot ent i al l y  cont ami nat ed wi t h 
asbest os pr i or  t o est abl i shment  of  an encl osur e.

3. 2. 5   Asbest os Cont r ol  Ar ea Requi r ement s

3. 2. 5. 1   Negat i ve Pr essur e Encl osur e

Removal  of  [ asbest os cont ami nat ed acoust i cal  cei l i ng t i l es, ]  [ spr ay 
appl i ed f i r epr oof i ng, ]  [ t her mal  syst em i nsul at i on, ]  [ gypsum 
wal l boar d/ j oi nt  compound]  [ _____]  r equi r e t he use of  a negat i ve pr essur e 
encl osur e.   Bl ock and seal  openi ngs i n ar eas wher e t he r el ease of  ai r bor ne 
asbest os f i ber s can be expect ed.   Est abl i sh an asbest os negat i ve pr essur e 
encl osur e wi t h t he use of  cur t ai ns,  por t abl e par t i t i ons,  or  ot her  
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encl osur es i n or der  t o pr event  t he escape of  asbest os f i ber s f r om t he 
cont ami nat ed asbest os wor k ar ea.   Negat i ve pr essur e encl osur e devel opment  
must  i ncl ude pr ot ect i ve cover i ng of  uncont ami nat ed wal l s,  and cei l i ngs 
wi t h a cont i nuous membr ane of  t wo l ayer s of  mi ni mum 0. 15 mm pl ast i c sheet  
seal ed wi t h t ape t o pr event  wat er  or  ot her  damage.   Pr ovi de t wo l ayer s of  
0. 15 mm pl ast i c sheet  over  f l oor s and ext end a mi ni mum of  300 mm up 
wal l s.   Seal  al l  j oi nt s wi t h t ape.   Pr ovi de l ocal  exhaust  syst em i n t he 
asbest os cont r ol  ar ea.   Openi ngs wi l l  be al l owed i n encl osur es of  asbest os 
cont r ol  ar eas f or  per sonnel  and equi pment  ent r y and exi t ,  t he suppl y and 
exhaust  of  ai r  f or  t he l ocal  exhaust  syst em and t he r emoval  of  pr oper l y 
cont ai ner i zed asbest os cont ai ni ng mat er i al s.   Repl ace l ocal  exhaust  syst em 
f i l t er s as r equi r ed t o mai nt ai n t he ef f i c i ency of  t he syst em.

3. 2. 5. 2   Gl ovebag

I f  t he const r uct i on of  a negat i ve pr essur e encl osur e i s i nf easi bl e f or  t he 
[ r emoval ]  [ encapsul at i on]  of  [ _____]  l ocat ed [ _____] .   Use al t er nat e 
t echni ques as i ndi cat ed i n 29 CFR 1926. 1101.   Est abl i sh desi gnat ed l i mi t s 
f or  t he asbest os r egul at ed ar ea wi t h t he use of  r ope or  ot her  cont i nuous 
bar r i er s,  and mai nt ai n al l  ot her  r equi r ement s f or  asbest os cont r ol  ar eas.   
The PQP must  conduct  per sonal  sampl es of  each wor ker  engaged i n asbest os 
handl i ng ( r emoval ,  di sposal ,  t r anspor t  and ot her  associ at ed wor k)  
t hr oughout  t he dur at i on of  t he pr oj ect .   I f  t he quant i t y of  ai r bor ne 
asbest os f i ber s moni t or ed at  t he br eat hi ng zone of  t he wor ker s at  any t i me 
exceeds backgr ound or  0. 01 f i ber s per  cubi c cent i met er  whi chever  i s 
gr eat er ,  st op wor k,  evacuat e per sonnel  i n adj acent  ar eas or  pr ovi de 
per sonnel  wi t h appr oved pr ot ect i ve equi pment  at  t he di scr et i on of  t he 
Cont r act i ng Of f i cer .   Thi s sampl i ng may be dupl i cat ed by t he Gover nment  at  
t he di scr et i on of  t he Cont r act i ng Of f i cer .   I f  t he ai r  sampl i ng r esul t s 
obt ai ned by t he Gover nment  di f f er  f r om t hose obt ai ned by t he Cont r act or ,  
t he Gover nment  wi l l  det er mi ne whi ch r esul t s pr edomi nat e.   I f  adj acent  
ar eas ar e cont ami nat ed as det er mi ned by t he Cont r act i ng Of f i cer ,  c l ean t he 
cont ami nat ed ar eas,  moni t or ,  and vi sual l y i nspect  t he ar ea as speci f i ed 
her ei n.

3. 2. 5. 3   Regul at ed Ar ea f or  Cl ass I I  Removal

Removal  of  [ asbest os cont ai ni ng f l oor  t i l e/ mast i c, ]  [ car pet / mast i c, ]  
[ seal ant s, ]  [ _____]  ar e Cl ass I I  r emoval  act i v i t i es.  Est abl i sh desi gnat ed 
l i mi t s f or  t he asbest os r egul at ed wor k ar ea wi t h t he use of  r ed bar r i er  
t ape;  i nst al l  cr i t i cal  bar r i er s,  spl ash guar ds and si gns,  and mai nt ai n al l  
ot her  r equi r ement s f or  asbest os cont r ol  ar ea except  l ocal  exhaust .   Pl ace 
i mper meabl e dr opcl ot hs on sur f aces beneat h r emoval  act i v i t y ext endi ng out  
3 f eet  i n al l  di r ect i ons.   A det ached decont ami nat i on syst em may be used.   
Conduct  ar ea moni t or i ng of  ai r bor ne f i ber s dur i ng t he wor k shi f t  at  t he 
desi gnat ed l i mi t s of  t he asbest os wor k ar ea and conduct  per sonal  sampl es 
of  each wor ker  engaged i n t he wor k.   I f  wor ker s t he ai r bor ne f i ber  
concent r at i on of  t he wor ker s or  desi gnat ed l i mi t s at  any t i me exceeds 
backgr ound or  0. 01 f i ber s per  cubi c cent i met er ,  whi chever  i s gr eat er ,  st op 
wor k i mmedi at el y and cor r ect  t he s i t uat i on.

3. 2. 6   Removal  Pr ocedur es

Wet  asbest os mat er i al  wi t h a f i ne spr ay of  [ amended wat er ] [ a speci f i c  
wet t i ng agent  such as l i ght  oi l ]  dur i ng r emoval ,  cut t i ng,  or  ot her  
handl i ng so as t o r educe t he emi ssi on of  ai r bor ne f i ber s.   Remove mat er i al  
and i mmedi at el y pl ace i n 0. 15 mm pl ast i c di sposal  bags.   Remove asbest os 
cont ai ni ng mat er i al  i n a gr adual  manner ,  wi t h cont i nuous appl i cat i on of  
t he amended wat er  or  wet t i ng agent  i n such a manner  t hat  no asbest os 
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mat er i al  i s  di st ur bed pr i or  t o bei ng adequat el y wet t ed.   Wher e unusual  
c i r cumst ances pr ohi bi t  t he use of  0. 15 mm pl ast i c bags,  submi t  an 
al t er nat e pr oposal  f or  cont ai nment  of  asbest os f i ber s t o t he Cont r act i ng 
Of f i cer  f or  appr oval .   For  exampl e,  i n t he case wher e bot h pi pi ng and 
i nsul at i on ar e t o be r emoved,  t he Cont r act or  may el ect  t o wet  t he 
i nsul at i on,  wr ap t he pi pes and i nsul at i on i n pl ast i c and r emove t he pi pe 
by sect i ons.   Cont ai ner i ze asbest os cont ai ni ng mat er i al  whi l e wet .   Do not  
al l ow asbest os mat er i al  t o accumul at e or  become dr y.   Lower  and ot her wi se 
handl e asbest os cont ai ni ng mat er i al  as i ndi cat ed i n 40 CFR 61- SUBPART M.

3. 2. 6. 1   Seal i ng Cont ami nat ed I t ems Desi gnat ed f or  Di sposal

Remove cont ami nat ed ar chi t ect ur al ,  mechani cal ,  and el ect r i cal  
appur t enances such as venet i an bl i nds,  f ul l - hei ght  par t i t i ons,  car pet i ng,  
duct  wor k,  pi pes and f i t t i ngs,  r adi at or s,  l i ght  f i x t ur es,  condui t ,  panel s,  
and ot her  cont ami nat ed i t ems desi gnat ed f or  r emoval  by compl et el y coat i ng 
t he i t ems wi t h an asbest os l ock- down encapsul ant  at  t he demol i t i on s i t e 
bef or e r emovi ng t he i t ems f r om t he asbest os cont r ol  ar ea.   These i t ems 
need not  be vacuumed.   The asbest os l ock- down encapsul ant  must  be t i nt ed a 
cont r ast i ng col or  and spr ay- appl i ed by ai r l ess met hod.   Thor oughness of  
seal i ng oper at i on must  be vi sual l y gauged by t he ext ent  of  col or ed coat i ng 
on exposed sur f aces.   Lock- down encapsul ant s must  compl y wi t h t he 
per f or mance r equi r ement s speci f i ed her ei n.

3. 2. 6. 2   Exposed Pi pe I nsul at i on Edges

Cont ai n edges of  asbest os i nsul at i on t o r emai n t hat  ar e exposed by a 
r emoval  oper at i on.   Wet  and cut  t he r ough ends t r ue and squar e wi t h shar p 
t ool s and t hen encapsul at e t he edges wi t h a 6 mm t hi ck l ayer  of  
non- asbest os cont ai ni ng i nsul at i ng cement  t r owel ed t o a smoot h har d 
f i ni sh.   When cement  i s dr y,  l ag t he end wi t h a l ayer  of  non- asbest os 
l aggi ng cl ot h,  over l appi ng t he exi st i ng ends by at  l east  100 mm.   When 
i nsul at i ng cement  and cl ot h i s an i mpr act i cal  met hod of  seal i ng a r aw edge 
of  asbest os,  t ake appr opr i at e st eps t o seal  t he r aw edges as appr oved by 
t he Cont r act i ng Of f i cer .

3. 2. 7   Met hods of  Compl i ance

3. 2. 7. 1   Mandat ed Pr act i ces

The speci f i c  abat ement  t echni ques and i t ems i dent i f i ed must  be det ai l ed i n 
t he Cont r act or ' s AHAP.   Use t he f ol l owi ng engi neer i ng cont r ol s and wor k 
pr act i ces i n al l  oper at i ons,  r egar dl ess of  t he l evel s of  exposur e:

a.   Vacuum cl eaner s equi pped wi t h HEPA f i l t er s.

b.   Wet  met hods or  wet t i ng agent s except  wher e i t  can be demonst r at ed t hat  
t he use of  wet  met hods i s unf easi bl e due t o t he cr eat i on of  el ect r i cal  
hazar ds,  equi pment  mal f unct i on,  and i n r oof i ng.

c.   Pr ompt  c l ean- up and di sposal .

d.   I nspect i on and r epai r  of  pol yet hyl ene.

e.   Cl eani ng of  equi pment  and sur f aces of  cont ai ner s pr i or  t o r emovi ng 
t hem f r om t he equi pment  r oom or  ar ea.
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3. 2. 7. 2   Cont r ol  Met hods

Use t he f ol l owi ng cont r ol  met hods:

a.   Local  exhaust  vent i l at i on equi pped wi t h HEPA f i l t er ;

b.   Encl osur e or  i sol at i on of  pr ocesses pr oduci ng asbest os dust ;

c.   Wher e t he f easi bl e engi neer i ng and wor k pr act i ce cont r ol s ar e not  
suf f i c i ent  t o r educe empl oyee exposur e t o or  bel ow t he PELs,  use t hem 
t o r educe empl oyee exposur e t o t he l owest  l evel s at t ai nabl e and must  
suppl ement  t hem by t he use of  r espi r at or y pr ot ect i on.

3. 2. 7. 3   Unaccept abl e Pr act i ces

The f ol l owi ng wor k pr act i ces must  not  be used:

a.   Hi gh- speed abr asi ve di sc saws t hat  ar e not  equi pped wi t h poi nt  of  cut  
vent i l at or  or  encl osur es wi t h HEPA f i l t er ed exhaust  ai r .

b.   Compr essed ai r  used t o r emove asbest os cont ai ni ng mat er i al s,  unl ess 
t he compr essed ai r  i s  used i n conj unct i on wi t h an encl osed vent i l at i on 
syst em desi gned t o capt ur e t he dust  c l oud cr eat ed by t he compr essed 
ai r .

c.   Dr y sweepi ng,  shovel i ng,  or  ot her  dr y c l ean up.

d.   Empl oyee r ot at i on as a means of  r educi ng empl oyee exposur e t o asbest os.

3. 2. 8   Cl ass I  Wor k Pr ocedur es

I n addi t i on t o r equi r ement s of  par agr aphs MANDATED PRACTI CES and CONTROL 
METHODS,  t he f ol l owi ng engi neer i ng cont r ol s and wor k pr act i ces must  be 
used:

a.   A Compet ent  Per son must  super vi se t he i nst al l at i on and oper at i on of  
t he cont r ol  met hods.

b.   For  j obs i nvol v i ng t he r emoval  of  mor e t han 7. 5 m or  0. 9 squar e m of  
TSI  or  sur f aci ng mat er i al ,  pl ace cr i t i cal  bar r i er s over  al l  openi ngs 
t o t he r egul at ed ar ea.

c.   HVAC syst ems must  be i sol at ed i n t he r egul at ed ar ea by seal i ng wi t h a 
doubl e l ayer  of  pl ast i c or  ai r - t i ght  r i gi d cover s.

d.   I mper meabl e dr opcl ot hs ( 0. 15 mm or  gr eat er  t hi ckness)  must  be pl aced 
on sur f aces beneat h al l  r emoval  act i v i t y.

e.   Wher e a negat i ve exposur e assessment  has not  been pr ovi ded or  wher e 
exposur e moni t or i ng shows t he PEL was exceeded,  t he r egul at ed ar ea 
must  be vent i l at ed wi t h a HEPA uni t  and empl oyees must  use PPE.

3. 2. 9   Speci f i c  Cont r ol  Met hods f or  Cl ass I  Wor k

Use Cl ass I  wor k pr ocedur es,  cont r ol  met hods and r emoval  met hods f or  t he 
f ol l owi ng ACM:

a.   Spr ay Appl i ed Fi r epr oof i ng
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b.   Gypsum Wal l boar d and Joi nt  Compound

c.   Ther mal  Syst em I nsul at i on and Mudded Pi pe Fi t t i ngs

d.   Pl ast er  and Text ur ed Cei l i ngs and Wal l s

e.   Ver mi cul i t e

3. 2. 9. 1   Negat i ve Pr essur e Encl osur e ( NPE)  Syst em

The syst em must  pr ovi de at  l east  f our  ai r  changes per  hour  i nsi de t he 
cont ai nment .   The l ocal  exhaust  uni t  equi pment  must  be oper at ed 24- hour s 
per  day unt i l  t he cont ai nment  i s r emoved.   The NPE must  be smoke t est ed 
f or  l eaks at  t he begi nni ng of  each shi f t  and be suf f i c i ent  t o mai nt ai n a 
mi ni mum pr essur e di f f er ent i al  of  mi nus 0. 5 mm of  wat er  col umn r el at i ve t o 
adj acent ,  unseal ed ar eas.   Pr essur e di f f er ent i al  must  be moni t or ed 
cont i nuousl y,  24- hour s per  day,  wi t h an aut omat i c manomet r i c r ecor di ng 
i nst r ument  and Recor ds must  be pr ovi ded dai l y on t he same day col l ect ed t o 
t he Cont r act i ng Of f i cer .   The Cont r act i ng Of f i cer  must  be not i f i ed 
i mmedi at el y i f  t he pr essur e di f f er ent i al  f al l s  bel ow t he pr escr i bed 
mi ni mum.   The bui l di ng vent i l at i on syst em must  not  be used as t he l ocal  
exhaust  syst em f or  t he r egul at ed ar ea.   The NPE must  t er mi nat e out door s 
unl ess an al t er nat e ar r angement  i s al l owed by t he Cont r act i ng Of f i cer .   
Al l  f i l t er s used must  be new at  t he begi nni ng of  t he pr oj ect  and must  be 
per i odi cal l y changed as necessar y and di sposed of  as ACM wast e.

3. 2. 9. 2   Gl ovebag Syst ems

Gl ovebags must  be used wi t hout  modi f i cat i on,  smoke- t est ed f or  l eaks,  and 
compl et el y cover  t he c i r cumf er ence of  pi pe or  ot her  st r uct ur es wher e t he 
wor k i s t o be done.   Gl ovebags must  be used onl y once and must  not  be 
moved.   Gl ovebags must  not  be used on sur f aces t hat  have t emper at ur es 
exceedi ng 66 degr ees C.   Pr i or  t o di sposal ,  gl ovebags must  be col l apsed 
usi ng a HEPA vacuum.   Bef or e begi nni ng t he oper at i on,  l oose and f r i abl e 
mat er i al  adj acent  t o t he gl ovebag oper at i on must  be wr apped and seal ed i n 
2 l ayer s of  pl ast i c or  ot her wi se r ender ed i nt act .   At  l east  t wo per sons 
must  per f or m gl ovebag r emoval .   Asbest os r egul at ed wor k ar eas must  be 
est abl i shed f or  gl ovebag abat ement .   Desi gnat ed boundar y l i mi t s f or  t he 
asbest os wor k must  be est abl i shed wi t h r ope or  ot her  cont i nuous bar r i er s 
and al l  ot her  r equi r ement s f or  asbest os cont r ol  ar eas must  be mai nt ai ned,  
i ncl udi ng ar ea si gnage and boundar y war ni ng t ape.

a.   At t ach HEPA vacuum syst ems t o t he bag t o pr event  col l apse dur i ng 
r emoval  of  ACM.

b.   The negat i ve pr essur e gl ove boxes must  be f i t t ed wi t h gl oved aper t ur es 
and a baggi ng out l et  and const r uct ed wi t h r i gi d s i des f r om met al  or  
ot her  mat er i al  whi ch can wi t hst and t he wei ght  of  t he ACM and wat er  
used dur i ng r emoval .   A negat i ve pr essur e must  be cr eat ed i n t he 
syst em usi ng a HEPA f i l t r at i on syst em.   The box must  be smoke t est ed 
f or  l eaks pr i or  t o each use.

3. 2. 9. 3   Mi ni - Encl osur e

[ Si ngl e bul khead cont ai nment  ] [ Doubl e bul khead cont ai nment  ] [ or  
] [ Mi ni - cont ai nment  ( smal l  wal k- i n encl osur e) ]  t o accommodat e no mor e t han 
t wo per sons,  may be used i f  t he di st ur bance or  r emoval  can be compl et el y 
cont ai ned by t he encl osur e.   The mi ni - encl osur e must  be i nspect ed f or  
l eaks and smoke t est ed bef or e each use.   Ai r  movement  must  be di r ect ed 
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away f r om t he empl oyee' s br eat hi ng zone wi t hi n t he mi ni - encl osur e.

3. 2. 9. 4   Wr ap and Cut  Oper at i on

Pr i or  t o cut t i ng pi pe,  t he asbest os- cont ai ni ng i nsul at i on must  be wr apped 
wi t h pol yet hyl ene and secur el y seal ed wi t h duct  t ape t o pr event  asbest os 
becomi ng ai r bor ne as a r esul t  of  t he cut t i ng pr ocess.   The f ol l owi ng st eps 
must  be t aken:   i nst al l  gl ovebag,  st r i p back sect i ons t o be cut  150 mm 
f r om poi nt  of  cut ,  and cut  pi pe i nt o manageabl e sect i ons.

3. 2. 9. 5   Cl ass I  Removal  Met hod

Cl ass I  ACM must  be r emoved usi ng a cont r ol  met hod descr i bed above.   
Pr epar e wor k ar ea as pr evi ousl y speci f i ed.   Est abl i sh desi gnat ed l i mi t s 
f or  t he asbest os r egul at ed wor k ar ea wi t h t he use of  r ed bar r i er  t ape,  
cr i t i cal  bar r i er s,  s i gns,  and mai nt ai n al l  ot her  r equi r ement s f or  asbest os 
cont r ol  ar ea.   Spr ead one l ayer  of  0. 15 mm seaml ess pl ast i c sheet i ng on 
t he f l oor  bel ow t he wor k ar ea. [   Remove asbest os cont ai ni ng spr ay appl i ed 
f i r epr oof i ng usi ng a scr aper  and wet  met hods and i mmedi at el y pl ace i nt o 
0. 15 mm t hi ckness di sposal  bag.   Af t er  r emoval  of  t he mat er i al  use a wi r e 
br ush t o c l ean t he exposed subst r at e t o r emove r esi dual  mat er i al .   
Cont i nue wet  c l eani ng unt i l  sur f aces ar e f r ee of  v i s i bl e debr i s. ] [   Cut  
manageabl e sect i ons of  gypsum wal l boar d and j oi nt  compound and i mmedi at el y 
pl ace i nt o a 0. 15 mm mi ni mum t hi ckness di sposal  bag or  ot her  appr oved 
cont ai ner .   Make ever y ef f or t  t o keep t he mat er i al  f r om f al l i ng t o t he 
f l oor  of  t he wor k ar ea.   Use a wi r e br ush and wet  c l ean t o r emove r esi dual  
mat er i al  f r om st uds.  Cont i nue wet  c l eani ng unt i l  t he sur f ace i s c l ean of  
v i s i bl e mat er i al  and encapsul at e st ud wal l s. ] [   Remove ACM t her mal  syst em 
i nsul at i on and mudded pi pe f i t t i ngs usi ng mechani cal  means and wet  met hods 
and i mmedi at el y pl ace i nt o 0. 15 mm t hi ckness di sposal  bag.   Cont i nue wet  
c l eani ng unt i l  sur f aces ar e f r ee of  v i s i bl e debr i s. ] [   Remove ACM pl ast er  
cei l i ngs or  wal l s usi ng mechani cal  means and adequat el y wet  met hods and 
i mmedi at el y pl ace i nt o 0. 15 mm t hi ckness di sposal  bag.   Make ever y ef f or t  
t o keep t he mat er i al  f r om f al l i ng t o t he f l oor  of  t he wor k ar ea.   Cont i nue 
wet  c l eani ng unt i l  sur f aces ar e f r ee of  v i s i bl e debr i s. ] [   Remove ACM 
t ext ur ed cei l i ng f i ni sh usi ng a scr aper  and wet  met hods and i mmedi at el y 
pl ace i nt o 0. 15 mm t hi ckness di sposal  bag.   Fl oor s ar e consi der ed 
cont ami nat ed f r om f al l en t ext ur ed cei l i ng f i ni sh.   Cl ean up debr i s on 
f l oor  and di spose of  [ car pet  ] as asbest os cont ami nat ed mat er i al .   Af t er  
r emoval  of  t he mat er i al  use a wi r e br ush t o c l ean t he exposed [ concr et e 
] cei l i ng t o r emove r esi dual  mat er i al .   Cont i nue wet  c l eani ng unt i l  
sur f aces ar e f r ee of  v i s i bl e debr i s. ] [   Remove ACM ver mi cul i t e usi ng 
mechani cal  means and adequat el y wet  met hods and i mmedi at el y pl ace i nt o 
0. 15 mm t hi ckness di sposal  bag.   Make ever y ef f or t  t o keep t he mat er i al  
f r om f al l i ng t o t he f l oor  of  t he wor k ar ea.   Cont i nue wet  c l eani ng unt i l  
sur f aces ar e f r ee of  v i s i bl e debr i s. ]   Bag al l  asbest os debr i s whi ch has 
f al l en t o t he f l oor  as asbest os- cont ai ni ng debr i s.   Pl ace al l  debr i s i n 
pl ast i c di sposal  bags of  0. 15 mm mi ni mum t hi ckness.   Once t he mat er i al  i s  
i n t he di sposal  bag,  appl y addi t i onal  wat er  as needed t o achi eve 
" adequat el y wet "  condi t i ons f or  NESHAP compl i ance.   Pl ace bagged asbest os 
wast e under  negat i ve pr essur e wi t h t he use of  a HEPA vacuum,  goose neck 
and duck t ape t o seal  t he bag,  wash t o r emove any vi s i bl e cont ami nat i on 
and pl ace i nt o a second 0. 15 mm mi ni mum t hi ckness di sposal  bag.   
Cont ai ner i ze asbest os cont ai ni ng wast e whi l e wet .   Lower  and ot her wi se 
handl e asbest os cont ai ni ng mat er i al s as i ndi cat ed i n 40 CFR 61- SUBPART M.   
Conduct  ar ea moni t or i ng of  ai r bor ne f i ber s dur i ng t he wor k shi f t  at  t he 
desi gnat ed l i mi t s of  t he asbest os wor k ar ea and conduct  per sonal  sampl es 
of  each wor ker  engaged i n t he wor k.   I f  t he quant i t y of  ai r bor ne asbest os 
f i ber s moni t or ed at  t he br eat hi ng zone of  t he wor ker s or  t he desi gnat ed 
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l i mi t s at  any t i me exceeds backgr ound or  0. 01 f i ber s per  cubi c cent i met er ,  
whi chever  i s gr eat er ,  st op wor k,  and i mmedi at el y cor r ect  t he s i t uat i on.

3. 2. 10   Cl ass I I  Wor k Pr ocedur es

I n addi t i on t o t he r equi r ement s of  par agr aphs MANDATED PRACTI CES and 
CONTROL METHODS,  t he f ol l owi ng engi neer i ng cont r ol s and wor k pr act i ces 
must  be used:

a.   A Compet ent  Per son must  super vi se t he wor k.

b.   For  i ndoor  wor k,  cr i t i cal  bar r i er s must  be pl aced over  al l  openi ngs t o 
t he r egul at ed ar ea.

c.   I mper meabl e dr opcl ot hs must  be pl aced on sur f aces beneat h al l  r emoval  
act i v i t y.

3. 2. 11   Speci f i c  Cont r ol  Met hods f or  Cl ass I I  Wor k

3. 2. 11. 1   [ Vi nyl  and Asphal t i c  Fl oor i ng Mat er i al s]  [ Car pet  and Mast i c]

Est abl i sh desi gnat ed l i mi t s f or  t he asbest os r egul at ed wor k ar ea wi t h t he 
use of  r ed bar r i er  t ape,  cr i t i cal  bar r i er s,  s i gns,  and mai nt ai n al l  ot her  
r equi r ement s f or  asbest os cont r ol  ar ea except  l ocal  exhaust .   A det ached 
decont ami nat i on syst em may be used.   When r emovi ng [ v i nyl  f l oor  t i l e and 
mast i c] [ car pet  and mast i c]  whi ch cont ai ns ACM,  use t he f ol l owi ng 
pr act i ces.   Remove [ f l oor  t i l e and mast i c] [ car pet  and mast i c]  usi ng 
adequat el y wet  met hods.   Remove [ f l oor  t i l es] [ car pet  and mast i c]  i nt act  
( i f  possi bl e) . [   Wet t i ng i s not  r equi r ed when f l oor  t i l es ar e heat ed and 
r emoved i nt act . ]   Do not  sand f l oor i ng or  i t s backi ng.   Scr ape r esi dual  
adhesi ve and backi ng usi ng wet  met hods.   Mechani cal  chi ppi ng i s pr ohi bi t ed 
unl ess per f or med i n a negat i ve pr essur e encl osur e.   Dr y sweepi ng i s 
pr ohi bi t ed.   Use vacuums equi pped wi t h HEPA f i l t er ,  di sposabl e dust  bag,  
and met al  f l oor  t ool  ( no br ush)  t o c l ean f l oor s.   Pl ace debr i s i nt o a 0. 15 
mm mi ni mum t hi ckness di sposal  bag or  ot her  appr oved cont ai ner .   Once t he 
mat er i al  i s  i n t he di sposal  bag,  appl y addi t i onal  wat er  as needed t o 
achi eve " adequat el y wet "  condi t i ons f or  NESHAP compl i ance.   Pl ace bagged 
asbest os wast e under  negat i ve pr essur e wi t h t he use of  a HEPA vacuum,  
goose neck and duck t ape t o seal  t he bag,  wash t o r emove any vi s i bl e 
cont ami nat i on and pl ace i nt o a second 0. 15 mm mi ni mum t hi ckness di sposal  
bag.   Cont ai ner i ze asbest os cont ai ni ng wast e whi l e wet .   Lower  and 
ot her wi se handl e asbest os cont ai ni ng mat er i al s as i ndi cat ed i n 
40 CFR 61- SUBPART M.   Conduct  ar ea moni t or i ng of  ai r bor ne f i ber s dur i ng 
t he wor k shi f t  at  t he desi gnat ed l i mi t s of  t he asbest os wor k ar ea and 
conduct  per sonal  sampl es of  each wor ker  engaged i n t he wor k.   I f  wor ker s 
t he ai r bor ne f i ber  concent r at i on of  t he wor ker s or  desi gnat ed l i mi t s at  
any t i me exceeds backgr ound or  0. 01 f i ber s per  cubi c cent i met er ,  whi chever  
i s gr eat er ,  st op wor k i mmedi at el y and cor r ect  t he s i t uat i on.

3. 2. 11. 2   Seal ant s and Mast i c

Est abl i sh desi gnat ed l i mi t s f or  t he asbest os r egul at ed wor k ar ea wi t h t he 
use of  r ed bar r i er  t ape,  cr i t i cal  bar r i er s and si gns,  and mai nt ai n al l  
ot her  r equi r ement s f or  asbest os cont r ol  ar ea except  l ocal  exhaust .   Spr ead 
0. 15 mm pl ast i c sheet i ng on t he gr ound ar ound t he per i met er  of  t he wor k 
ar ea ext endi ng out  i n al l  di r ect i ons.   Usi ng adequat el y wet  met hods,  
car ef ul l y r emove t he ACM seal ant s and mast i cs usi ng a scr aper  of  kni f e 
bl ade.   As i t  i s  r emoved pl ace t he mat er i al  i nt o a di sposal  bag.   Make 
ever y ef f or t  t o keep t he asbest os mat er i al  f r om f al l i ng t o t he gr ound or  
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wor k ar ea f l oor  bel ow.   Dr y sweepi ng i s pr ohi bi t ed.   Use vacuums equi pped 
wi t h HEPA f i l t er  and di sposabl e dust  bag.   Pl ace debr i s i nt o a 0. 15 mm 
mi ni mum t hi ckness di sposal  bag or  ot her  appr oved cont ai ner .   Once t he 
mat er i al  i s  i n t he di sposal  bag,  appl y addi t i onal  wat er  as needed t o 
achi eve " adequat el y wet "  condi t i ons f or  NESHAP compl i ance.   Pl ace bagged 
asbest os wast e under  negat i ve pr essur e wi t h t he use of  a HEPA vacuum,  
goose neck and duck t ape t o seal  t he bag,  wash t o r emove any vi s i bl e 
cont ami nat i on and pl ace i nt o a second 0. 15 mm mi ni mum t hi ckness di sposal  
bag.   Cont ai ner i ze asbest os cont ai ni ng wast e whi l e wet .   Lower  and 
ot her wi se handl e asbest os cont ai ni ng mat er i al s as i ndi cat ed i n 
40 CFR 61- SUBPART M.   Conduct  ar ea moni t or i ng of  ai r bor ne f i ber s dur i ng 
t he wor k shi f t  at  t he desi gnat ed l i mi t s of  t he asbest os wor k ar ea and 
conduct  per sonal  sampl es of  each wor ker  engaged i n t he wor k.   I f  t he 
ai r bor ne f i ber  concent r at i on of  t he wor ker s or  at  desi gnat ed l i mi t s at  any 
t i me exceeds backgr ound or  0. 01 f i ber s per  cubi c cent i met er ,  whi chever  i s 
gr eat er ,  st op wor k i mmedi at el y and cor r ect  t he s i t uat i on.

3. 2. 11. 3   Suspect  Fi r e Door s

Est abl i sh desi gnat ed l i mi t s f or  t he asbest os r egul at ed wor k ar ea wi t h t he 
use of  r ed bar r i er  t ape,  cr i t i cal  bar r i er s,  s i gns,  and mai nt ai n al l  ot her  
r equi r ement s f or  asbest os cont r ol  ar ea except  l ocal  exhaust .   A det ached 
decont ami nat i on syst em may be used.   Spr ead 0. 15 mm pl ast i c sheet i ng on 
t he gr ound beneat h t he wor k ar ea and ar ound t he per i met er  of  t he wor k ar ea 
ext endi ng out  i n al l  di r ect i ons.   Remove door  i nt act  f r om hi nges and wr ap 
wi t h 6- mi l  pl ast i c sheet i ng.   I nspect  t he i nt er i or  ar eas of  t he door  t o 
det er mi ne i f  ACM i s pr esent .   I f  ACM i s not  pr esent  t he door  may be 
di sposed of  as gener al  const r uct i on debr i s.   I f  ACM i s pr esent  pl ace whol e 
door  i n  encl osed cont ai ner  f or  di sposal .   Conduct  ar ea moni t or i ng of  
ai r bor ne f i ber s dur i ng t he wor k shi f t  at  t he desi gnat ed l i mi t s of  t he 
asbest os wor k ar ea and conduct  per sonal  sampl es of  each wor ker  engaged i n 
t he wor k.   I f  t he ai r bor ne f i ber  concent r at i on of  t he wor ker s or  
desi gnat ed l i mi t s at  any t i me exceeds backgr ound or  0. 01 f i ber s per  cubi c 
cent i met er ,  whi chever  i s gr eat er ,  st op wor k i mmedi at el y and cor r ect  t he 
s i t uat i on.  

3. 2. 11. 4   Roof i ng Mat er i al s

Est abl i sh desi gnat ed l i mi t s f or  t he asbest os r egul at ed wor k ar ea wi t h t he 
use of  r ed bar r i er  t ape,  cr i t i cal  bar r i er s,  s i gns,  and mai nt ai n al l  ot her  
r equi r ement s f or  asbest os cont r ol  ar ea except  l ocal  exhaust .   When 
r emovi ng r oof i ng mat er i al s whi ch cont ai n ACM as descr i bed i n 
29 CFR 1926. 1101( g) ( 8) ( i i ) ,  use t he f ol l owi ng pr act i ces.   Roof i ng mat er i al  
must  be r emoved i n an i nt act  st at e.   Wet  met hods must  be used t o r emove 
r oof i ng mat er i al s t hat  ar e not  i nt act ,  or  t hat  wi l l  be r ender ed not  i nt act  
dur i ng r emoval ,  unl ess such wet  met hods ar e not  f easi bl e or  wi l l  cr eat e 
saf et y hazar ds.   When r emovi ng bui l t - up r oof s,  wi t h asbest os- cont ai ni ng 
r oof i ng f el t s and an aggr egat e sur f ace,  usi ng a power  r oof  cut t er ,  al l  
dust  r esul t i ng f r om t he cut t i ng oper at i ons must  be col l ect ed by a HEPA 
dust  col l ect or ,  or  must  be HEPA vacuumed by vacuumi ng al ong t he cut  l i ne.   
Asbest os- cont ai ni ng r oof i ng mat er i al  must  not  be dr opped or  t hr own t o t he 
gr ound,  but  must  be l ower ed t o t he gr ound vi a cover ed,  dust - t i ght  chut e,  
cr ane,  hoi st  or  ot her  met hod appr oved by t he Cont r act i ng Of f i cer .   Any ACM 
t hat  i s not  i nt act  must  be l ower ed t o t he gr ound as soon as pr act i cabl e,  
but  not  l at er  t han t he end of  t he wor k shi f t .   Whi l e t he mat er i al  r emai ns 
on t he r oof  i t  must  be kept  wet  or  pl aced i n an i mper meabl e wast e bag or  
wr apped i n pl ast i c sheet i ng.   I nt act  ACM must  be l ower ed t o t he gr ound as 
soon as pr act i cabl e,  but  not  l at er  t han t he end of  t he wor k shi f t .   
Unwr apped mat er i al  must  be t r ansf er r ed t o a c l osed r ecept acl e.   Cr i t i cal  
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bar r i er s must  be pl aced over  r oof  l evel  heat i ng and vent i l at i on ai r  
i nt akes.   Conduct  ar ea moni t or i ng of  ai r bor ne f i ber s dur i ng t he wor k shi f t  
at  t he desi gnat ed l i mi t s of  t he asbest os wor k ar ea and conduct  per sonal  
sampl es of  each wor ker  engaged i n t he wor k.   I f  t he ai r bor ne f i ber  
concent r at i on of  t he wor ker s or  desi gnat ed l i mi t s at  any t i me exceeds 
backgr ound or  0. 01 f i ber s per  cubi c cent i met er ,  whi chever  i s gr eat er ,  st op 
wor k i mmedi at el y and cor r ect  t he s i t uat i on.

3. 2. 11. 5   Cement i t i ous Si di ng and Shi ngl es or  Tr ansi t e Panel s

Est abl i sh desi gnat ed l i mi t s f or  t he asbest os r egul at ed wor k ar ea wi t h t he 
use of  r ed bar r i er  t ape,  cr i t i cal  bar r i er s,  s i gns,  and mai nt ai n al l  ot her  
r equi r ement s f or  asbest os cont r ol  ar ea except  l ocal  exhaust .   When 
r emovi ng cement i t i ous asbest os- cont ai ni ng si di ng,  shi ngl es or  Tr ansi t e 
panel s use t he f ol l owi ng wor k pr act i ces.   I nt ent i onal l y cut t i ng,  abr adi ng 
or  br eaki ng i s pr ohi bi t ed.   Each panel  or  shi ngl e must  be spr ayed wi t h 
amended wat er  pr i or  t o r emoval .   Nai l s must  be cut  wi t h f l at ,  shar p 
i nst r ument s.   Unwr apped or  unbagged panel s or  shi ngl es must  be i mmedi at el y 
l ower ed t o t he gr ound vi a cover ed dust - t i ght  chut e,  cr ane or  hoi st ,  or  
pl aced i n an i mper vi ous wast e bag or  wr apped i n pl ast i c sheet i ng and 
l ower ed t o t he gr ound no l at er  t han t he end of  t he wor k shi f t .   Pl ace 
debr i s i nt o a 0. 15 mm mi ni mum t hi ckness di sposal  bag or  ot her  appr oved 
cont ai ner .   Once t he mat er i al  i s  i n t he di sposal  bag,  appl y addi t i onal  
wat er  as needed t o achi eve " adequat el y wet "  condi t i ons f or  NESHAP 
compl i ance.   Pl ace bagged asbest os wast e under  negat i ve pr essur e wi t h t he 
use of  a HEPA vacuum,  goose neck and duck t ape t o seal  t he bag,  wash t o 
r emove any vi s i bl e cont ami nat i on and pl ace i nt o a second 0. 15 mm mi ni mum 
t hi ckness di sposal  bag.   Cont ai ner i ze asbest os cont ai ni ng wast e whi l e 
wet .   Conduct  ar ea moni t or i ng of  ai r bor ne f i ber s dur i ng t he wor k shi f t  at  
t he desi gnat ed l i mi t s of  t he asbest os wor k ar ea and conduct  per sonal  
sampl es of  each wor ker  engaged i n t he wor k.   I f  t he ai r bor ne f i ber  
concent r at i on of  t he wor ker s or  desi gnat ed l i mi t s at  any t i me exceeds 
backgr ound or  0. 01 f i ber s per  cubi c cent i met er ,  whi chever  i s gr eat er ,  st op 
wor k i mmedi at el y and cor r ect  t he s i t uat i on.

3. 2. 11. 6   Gasket s

Est abl i sh desi gnat ed l i mi t s f or  t he asbest os r egul at ed wor k ar ea wi t h t he 
use of  r ed bar r i er  t ape,  cr i t i cal  bar r i er s,  s i gns,  and mai nt ai n al l  ot her  
r equi r ement s f or  asbest os cont r ol  ar ea except  l ocal  exhaust .   Gasket s must  
be t hor oughl y wet t ed wi t h amended wat er  pr i or  t o r emoval  and i mmedi at el y 
pl aced i n a di sposal  cont ai ner .   I f  a gasket  i s v i s i bl y det er i or at ed and 
unl i kel y t o be r emoved i nt act ,  r emoval  must  be under t aken wi t hi n a 
gl ovebag.   Any scr api ng t o r emove r esi due must  be per f or med wet .   Pl ace 
debr i s i nt o a 0. 15 mm mi ni mum t hi ckness di sposal  bag or  ot her  appr oved 
cont ai ner .   Once t he mat er i al  i s  i n t he di sposal  bag,  appl y addi t i onal  
wat er  as needed t o achi eve " adequat el y wet "  condi t i ons f or  NESHAP 
compl i ance.   Pl ace bagged asbest os wast e under  negat i ve pr essur e wi t h t he 
use of  a HEPA vacuum,  goose neck and duck t ape t o seal  t he bag,  wash t o 
r emove any vi s i bl e cont ami nat i on and pl ace i nt o a second 0. 15 mm mi ni mum 
t hi ckness di sposal  bag.   Cont ai ner i ze asbest os cont ai ni ng wast e whi l e 
wet .   Conduct  ar ea moni t or i ng of  ai r bor ne f i ber s dur i ng t he wor k shi f t  at  
t he desi gnat ed l i mi t s of  t he asbest os wor k ar ea and conduct  per sonal  
sampl es of  each wor ker  engaged i n t he wor k.   I f  t he ai r bor ne f i ber  
concent r at i on of  t he wor ker s or  desi gnat ed l i mi t s at  any t i me exceeds 
backgr ound or  0. 01 f i ber s per  cubi c cent i met er ,  whi chever  i s gr eat er ,  st op 
wor k i mmedi at el y and cor r ect  t he s i t uat i on.
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[ 3. 2. 12   Encapsul at i on Pr ocedur es

3. 2. 12. 1   Pr epar at i on of  Test  Pat ches

I nst al l  [ t hr ee]  [ _____]  t est  pat ches of  encapsul ant  i n [ _____] ,  as 
i ndi cat ed.   Use ai r l ess spr ay at  t he l owest  pr essur e and as r ecommended by 
t he encapsul ant  manuf act ur er .   Fol l ow exact l y t he manuf act ur er ' s 
i nst r uct i ons f or  t hi nni ng r ecommendat i ons,  appl i cat i on pr ocedur es and 
r at es.   Cur i ng t i me must  be not  l ess t han f i ve days or  t hat  r ecommended by 
t he manuf act ur er ,  whi chever  i s mor e.   A t est  pat ch must  be 0. 8 squar e met er
 i n s i ze.

3. 2. 12. 2   Fi el d Test i ng

Fi el d t est  t he encapsul at i on t est  pat ches i n accor dance wi t h ASTM E1494,  
par agr aph " Requi r ed Fi el d Test , "  i n t he pr esence of  t he Cont r act i ng 
Of f i cer .   Keep a wr i t t en r ecor d of  t he t est i ng pr ocedur es and t est  
r esul t s.   Upon successf ul  t est i ng of  t he encapsul ant ,  submi t  a s i gned 
st at ement  t o t he Cont r act i ng Of f i cer  cer t i f y i ng t hat  t he encapsul ant  i s 
sui t abl e f or  i nst al l at i on on t he par t i cul ar  asbest os cont ai ni ng mat er i al .

3. 2. 12. 3   Lar ge- Scal e Appl i cat i on

Appl y encapsul ant  usi ng t he same equi pment  and pr ocedur es as empl oyed f or  
t he t est  pat ches.   Keep t he encapsul ant  mat er i al  st i r r ed t o pr event  
set t l i ng.   Keep a c l ean wor k ar ea.   Change pr e- f i l t er s i n t he vent i l at i on 
equi pment  as soon as t hey appear  c l ogged by encapsul ant  aer osol  or  
pr essur e di f f er ent i al  dr ops bel ow 0. 02 Hg.

] 3. 2. 13   Abat ement  of  Asbest os Cont ami nat ed Soi l

Est abl i sh desi gnat ed l i mi t s f or  t he asbest os r egul at ed wor k ar ea wi t h t he 
use of  r ed bar r i er  t ape,  cr i t i cal  bar r i er s,  s i gns,  and mai nt ai n al l  ot her  
r equi r ement s f or  asbest os cont r ol  ar ea except  l ocal  exhaust .   Asbest os 
cont ami nat ed soi l  must  be r emoved f r om ar eas t o a mi ni mum dept h of  [ 50]  
[ _____]  mm.   Soi l  must  be t hor oughl y dampened wi t h amended wat er  and t hen 
r emoved by manual  shovel i ng i nt o l abel ed cont ai ner s.   Pl ace debr i s i nt o a 
0. 15 mm mi ni mum t hi ckness di sposal  bag or  ot her  appr oved cont ai ner .   Once 
t he mat er i al  i s  i n t he di sposal  bag,  appl y addi t i onal  wat er  as needed t o 
achi eve " adequat el y wet "  condi t i ons f or  NESHAP compl i ance.   Pl ace bagged 
asbest os wast e under  negat i ve pr essur e wi t h t he use of  a HEPA vacuum,  
goose neck and duck t ape t o seal  t he bag,  wash t o r emove any vi s i bl e 
cont ami nat i on and pl ace i nt o a second 0. 15 mm mi ni mum t hi ckness di sposal  
bag.   Cont ai ner i ze asbest os cont ai ni ng wast e whi l e wet .   Conduct  ar ea 
moni t or i ng of  ai r bor ne f i ber s dur i ng t he wor k shi f t  at  t he desi gnat ed 
l i mi t s of  t he asbest os wor k ar ea and conduct  per sonal  sampl es of  each 
wor ker  engaged i n t he wor k.   I f  t he ai r bor ne f i ber  concent r at i on of  t he 
wor ker s or  desi gnat ed l i mi t s at  any t i me exceeds backgr ound or  0. 01 f i ber s 
per  cubi c cent i met er ,  whi chever  i s gr eat er ,  st op wor k i mmedi at el y and 
cor r ect  t he s i t uat i on.

3. 2. 14   Ai r  Sampl i ng

Per f or m sampl i ng of  ai r bor ne concent r at i ons of  asbest os f i ber s i n 
accor dance wi t h 29 CFR 1926. 1101,  t he Cont r act or ' s ai r  moni t or i ng pl an and 
as speci f i ed her ei n.   Sampl i ng per f or med i n accor dance wi t h 
29 CFR 1926. 1101 must  be per f or med by t he PQP. [   Sampl i ng per f or med f or  
envi r onment al  and qual i t y cont r ol  r easons must  be per f or med by t he 
[ PQP] [ GC] . ]   Unl ess ot her wi se speci f i ed,  use NI OSH Met hod 7400 f or  
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sampl i ng and anal ysi s.   Moni t or i ng may be dupl i cat ed by t he Gover nment  at  
t he di scr et i on of  t he Cont r act i ng Of f i cer .   I f  t he ai r  sampl i ng r esul t s 
obt ai ned by t he Gover nment  di f f er  f r om t hose r esul t s obt ai ned by t he 
Cont r act or ,  t he Gover nment  wi l l  det er mi ne whi ch r esul t s pr edomi nat e.   
Resul t s of  br eat hi ng zone sampl es must  be post ed at  t he j ob s i t e and made 
avai l abl e t o t he Cont r act i ng Of f i cer .   Submi t  al l  document at i on r egar di ng 
i ni t i al  exposur e assessment s,  negat i ve exposur e assessment s,  and 
ai r - moni t or i ng r esul t s.

3. 2. 14. 1   Sampl i ng Pr i or  t o Asbest os Wor k

Pr ovi de ar ea ai r  sampl i ng and est abl i sh t he basel i ne one day pr i or  t o t he 
maski ng and seal i ng oper at i ons f or  each [ demol i t i on]  [ r emoval ]  
[ encapsul at i on]  s i t e.   Est abl i sh t he backgr ound by per f or mi ng ar ea 
sampl i ng i n s i mi l ar  but  uncont ami nat ed si t es i n t he bui l di ng.

3. 2. 14. 2   Sampl i ng Dur i ng Asbest os Wor k

[ The PQP must  pr ovi de per sonal  and ar ea sampl i ng as i ndi cat ed i n 
29 CFR 1926. 1101 and gover ni ng envi r onment al  r egul at i ons.   Br eat hi ng zone 
sampl es must  be t aken f or  at  l east  25 per cent  of  t he wor ker s i n each 
shi f t ,  or  a mi ni mum of  t wo,  whi chever  i s gr eat er .   Ai r  sampl e f i ber  
count i ng must  be compl et ed and r esul t s pr ovi ded wi t hi n 24- hour s ( br eat hi ng 
zone sampl es) ,  and [ _____]  hour s ( envi r onment al / c l ear ance moni t or i ng)  
af t er  compl et i on of  a sampl i ng per i od.   I n addi t i on,  pr ovi ded t he same 
t ype of  wor k i s bei ng per f or med,  pr ovi de ar ea sampl i ng at  l east  once ever y 
wor k shi f t  c l ose t o t he wor k i nsi de t he encl osur e,  out s i de t he cl ean r oom 
ent r ance t o t he encl osur e,  and at  t he exhaust  openi ng of  t he l ocal  exhaust  
syst em.   I f  sampl i ng out si de t he encl osur e shows ai r bor ne l evel s have 
exceeded backgr ound or  0. 01 f i ber s per  cubi c cent i met er ,  whi chever  i s 
gr eat er ,  st op al l  wor k,  cor r ect  t he condi t i on( s)  causi ng t he i ncr ease,  and 
not i f y t he Cont r act i ng Of f i cer  i mmedi at el y. [   Wher e al t er nat e met hods ar e 
used,  per f or m per sonal  and ar ea ai r  sampl i ng at  l ocat i ons and f r equenci es 
t hat  wi l l  accur at el y char act er i ze t he evol v i ng ai r bor ne asbest os l evel s. ]   
The wr i t t en r esul t s must  be si gned by t est i ng l abor at or y anal yst ,  t est i ng 
l abor at or y pr i nci pal  and t he [ Cont r act or ' s PQP] [ GC] .   The ai r  sampl i ng 
r esul t s must  be document ed on a Cont r act or ' s dai l y ai r  moni t or i ng l og.

] [ The PQP must  pr ovi de per sonal  sampl i ng as i ndi cat ed i n 29 CFR 1926. 1101.   
Br eat hi ng zone sampl es must  be t aken f or  at  l east  25 per cent  of  t he 
wor ker s i n each shi f t ,  or  a mi ni mum of  t wo,  whi chever  i s gr eat er .   
Br eat hi ng zone sampl es must  be t aken f or  at  l east  25 per cent  of  t he 
wor ker s i n each shi f t ,  or  a mi ni mum of  t wo,  whi chever  i s gr eat er .   Ai r  
sampl e f i ber  count i ng must  be compl et ed and r esul t s pr ovi ded wi t hi n 
24- hour s ( br eat hi ng zone sampl es) ,  and [ _____]  hour s 
( envi r onment al / c l ear ance moni t or i ng)  af t er  compl et i on of  a sampl i ng 
per i od.   At  t he same t i me t he GC wi l l  pr ovi de ar ea sampl i ng c l ose t o t he 
wor k i nsi de t he encl osur e,  out s i de t he cl ean r oom ent r ance t o t he 
encl osur e,  and at  t he exhaust  openi ng of  t he l ocal  exhaust  syst em.   I n 
addi t i on,  pr ovi ded t he same t ype of  wor k i s bei ng per f or med,  t he GC wi l l  
pr ovi de ar ea sampl i ng once ever y wor k shi f t  c l ose t o t he wor k i nsi de t he 
encl osur e,  out s i de t he cl ean r oom ent r ance t o t he encl osur e,  and at  t he 
exhaust  openi ng of  t he l ocal  exhaust  syst em.   I f  sampl i ng out si de t he 
encl osur e shows ai r bor ne l evel s have exceeded backgr ound or  0. 01 f i ber s 
per  cubi c cent i met er ,  whi chever  i s gr eat er ,  st op al l  wor k,  cor r ect  t he 
condi t i on( s)  causi ng t he i ncr ease,  and not i f y t he Cont r act i ng Of f i cer  
i mmedi at el y. [   Wher e al t er nat e met hods ar e used,  per f or m per sonal  and ar ea 
ai r  sampl i ng at  l ocat i ons and f r equenci es t hat  wi l l  accur at el y 
char act er i ze t he evol v i ng ai r bor ne asbest os l evel s. ]   The wr i t t en r esul t s 
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must  be si gned by t est i ng l abor at or y anal yst ,  t est i ng l abor at or y pr i nci pal  
and t he [ Cont r act or ' s PQP] [ GC] .   The ai r  sampl i ng r esul t s must  be 
document ed on a Cont r act or ' s dai l y ai r  moni t or i ng l og.

] 3. 2. 14. 3   Fi nal  Cl ear ance Requi r ement s,  NI OSH PCM Met hod

For  PCM sampl i ng and anal ysi s usi ng NI OSH NMAM Met hod 7400,  t he f i ber  
concent r at i on i nsi de t he abat ed r egul at ed ar ea,  f or  each ai r bor ne sampl e,  
must  be l ess t han 0. 01 f / cc.   The abat ement  i nsi de t he r egul at ed ar ea i s 
consi der ed compl et e when ever y PCM f i nal  c l ear ance sampl e i s bel ow t he 
cl ear ance l i mi t .   I f  any sampl e r esul t  i s  gr eat er  t han 0. 01 t ot al  f / cc,  
t he asbest os f i ber  concent r at i on ( asbest os f / cc)  must  be conf i r med f r om 
t hat  same f i l t er  usi ng NI OSH NMAM Met hod 7402 ( TEM)  at  Cont r act or ' s 
expense.   I f  any conf i r mat i on sampl e r esul t  i s  gr eat er  t han 0. 01 asbest os 
f / cc,  abat ement  i s i ncompl et e and cl eani ng must  be r epeat ed at  t he 
Cont r act or ' s expense.   Upon compl et i on of  any r equi r ed r ecl eani ng,  
r esampl i ng wi t h r esul t s t o meet  t he above cl ear ance cr i t er i a must  be done 
at  t he Cont r act or ' s expense.

3. 2. 14. 4   Fi nal  Cl ear ance Requi r ement s,  EPA TEM Met hod

For  EPA TEM sampl i ng and anal ysi s,  usi ng t he EPA Met hod speci f i ed i n 
40 CFR 763,  abat ement  i nsi de t he r egul at ed ar ea i s consi der ed compl et e 
when t he ar i t hmet i c mean asbest os concent r at i on of  t he f i ve i nsi de sampl es 
i s l ess t han or  equal  t o 70 st r uct ur es per  squar e mi l l i met er  ( 70 S/ mm) .   
When t he ar i t hmet i c mean i s gr eat er  t han 70 S/ mm,  t he t hr ee bl ank sampl es 
must  be anal yzed.   I f  t he t hr ee bl ank sampl es ar e gr eat er  t han 70 S/ mm,  
r esampl i ng must  be done.   I f  l ess t han 70 S/ mm,  t he f i ve out si de sampl es 
must  be anal yzed and a Z- t est  anal ysi s per f or med.   When t he Z- t est  r esul t s 
ar e l ess t han 1. 65,  t he decont ami nat i on must  be consi der ed compl et e.   I f  
t he Z- t est  r esul t s ar e mor e t han 1. 65,  t he abat ement  i s i ncompl et e and 
cl eani ng must  be r epeat ed.   Upon compl et i on of  any r equi r ed r ecl eani ng,  
r esampl i ng wi t h r esul t s t o meet  t he above cl ear ance cr i t er i a must  be done 
at  t he Cont r act or ' s expense.

3. 2. 14. 5   Sampl i ng Af t er  Fi nal  Cl ean- Up ( Cl ear ance Sampl i ng)

The Cont r act or  must  per f or m any Cl ear ance Sampl i ng ut i l i z i ng a t hi r d- par t y 
i ndependent  per son who has no t i es t o t he Cont r act or  ( except  as bei ng a 
subcont r act or ) ,  t he Asbest os Abat ement  Subcont r act or ,  and t he I H/ PQP f or  
t he pr oj ect .   Pr ovi de ar ea sampl i ng of  asbest os f i ber s[  usi ng aggr essi ve 
ai r  sampl i ng t echni ques as def i ned i n t he EPA 560/ 5- 85- 024]  and est abl i sh 
an ai r bor ne asbest os concent r at i on of  l ess t han 0. 01 f i ber s per  cubi c 
cent i met er  af t er  f i nal  c l ean- up but  bef or e r emoval  of  t he encl osur e or  t he 
asbest os wor k cont r ol  ar ea.   Af t er  f i nal  c l eanup and t he asbest os cont r ol  
ar ea i s dr y but  pr i or  t o c l ear ance sampl i ng,  t he [ PQP] [  and ] [ GC]  must  
per f or m a vi sual  i nspect i on i n accor dance wi t h ASTM E1368 t o ensur e t hat  
t he asbest os cont r ol  and wor k ar ea i s f r ee of  any accumul at i ons of  di r t ,  
dust ,  or  debr i s. [   Pr epar e a wr i t t en r epor t  s i gned and dat ed by t he PQP 
document i ng t hat  t he asbest os cont r ol  ar ea i s f r ee of  dust ,  di r t ,  and 
debr i s and al l  wast e has been r emoved. ] [   Per f or m at  l east  [ _____]  
sampl es. ] [   Use t r ansmi ssi on el ect r on mi cr oscopy ( TEM)  t o anal yze 
cl ear ance sampl es and r epor t  t he r esul t s i n accor dance wi t h cur r ent  NI OSH 
cr i t er i a. ]   The asbest os f i ber  count s f r om t hese sampl es must  be l ess t han 
0. 01 f i ber s per  cubi c cent i met er  or  be not  gr eat er  t han t he backgr ound,  
whi chever  i s gr eat er .   Shoul d any of  t he f i nal  sampl es i ndi cat e a hi gher  
val ue t ake appr opr i at e act i ons t o r e- cl ean t he ar ea and r epeat  t he 
sampl i ng and [ TEM]  anal ysi s at  t he Cont r act or ' s expense.
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3. 2. 14. 6   Ai r  Cl ear ance Fai l ur e

I f  c l ear ance sampl i ng r esul t s f ai l  t o meet  t he f i nal  c l ear ance 
r equi r ement s,  pay al l  cost s associ at ed wi t h t he r equi r ed r ecl eani ng,  
r esampl i ng,  and anal ysi s,  unt i l  f i nal  c l ear ance r equi r ement s ar e met .

3. 2. 15   Lock- Down

Pr i or  t o r emoval  of  pl ast i c bar r i er s and af t er  pr e- cl ear ance cl ean up of  
gr oss cont ami nat i on,  t he [ PQP] [ GC]  must  conduct  a v i sual  i nspect i on of  al l  
ar eas af f ect ed by t he [ r emoval ] [ encapsul at i on]  i n accor dance wi t h 
ASTM E1368.   I nspect  f or  any v i s i bl e f i ber s[ ,  and t o ensur e t hat  
encapsul ant s wer e appl i ed evenl y and appr opr i at el y] . [   Spr ay appl y a post  
r emoval  ( l ock- down)  encapsul ant  t o cei l i ng,  wal l s,  f l oor s and ot her  ar eas 
exposed i n t he r emoval  ar ea.   The exposed ar eai ncl udes but  i s not  l i mi t ed 
t o pl ast i c bar r i er s,  f ur ni shi ngs and ar t i c l es t o be di scar ded as wel l  as 
di r t y change r oom,  ai r  l ocks f or  bag r emoval  and decont ami nat i on chamber s. ]

3. 2. 16   Si t e I nspect i on

Whi l e per f or mi ng asbest os engi neer i ng cont r ol  wor k,  t he Cont r act or  must  be 
subj ect  t o on- si t e i nspect i on by t he Cont r act i ng Of f i cer  who may be 
assi st ed by or  r epr esent ed by saf et y or  i ndust r i al  hygi ene per sonnel .   I f  
t he wor k i s f ound t o be i n v i ol at i on of  t hi s speci f i cat i on,  t he 
Cont r act i ng Of f i cer  or  hi s r epr esent at i ve wi l l  i ssue a st op wor k or der  t o 
be i n ef f ect  i mmedi at el y and unt i l  t he v i ol at i on i s r esol ved.   Al l  r el at ed 
cost s i ncl udi ng st andby t i me r equi r ed t o r esol ve t he vi ol at i on must  be at  
t he Cont r act or ' s expense.

3. 3   CLEAN- UP AND DI SPOSAL

3. 3. 1   Housekeepi ng

Essent i al  par t s of  asbest os dust  cont r ol  ar e housekeepi ng and cl ean- up 
pr ocedur es.   Mai nt ai n sur f aces of  t he asbest os cont r ol  ar ea f r ee of  
accumul at i ons of  asbest os f i ber s.   Gi ve met i cul ous at t ent i on t o 
r est r i ct i ng t he spr ead of  dust  and debr i s;  keep wast e f r om bei ng 
di st r i but ed over  t he gener al  ar ea.   Use HEPA f i l t er ed vacuum cl eaner s.   DO 
NOT BLOW DOWN THE SPACE WI TH COMPRESSED AI R.   When asbest os r emoval  i s  
compl et e,  al l  asbest os wast e i s r emoved f r om t he wor k- si t e,  and f i nal  
c l ean- up i s compl et ed,  t he Cont r act i ng Of f i cer  wi l l  at t est  t hat  t he ar ea 
i s saf e bef or e t he s i gns can be r emoved.   Af t er  f i nal  c l ean- up and 
accept abl e ai r bor ne concent r at i ons ar e at t ai ned but  bef or e t he HEPA uni t  
i s  t ur ned of f  and t he encl osur e r emoved,  r emove al l  pr e- f i l t er s on t he 
bui l di ng HVAC syst em and pr ovi de new pr e- f i l t er s.   Di spose of  f i l t er s as 
asbest os cont ami nat ed mat er i al s.   Reest abl i sh HVAC mechani cal ,  and 
el ect r i cal  syst ems i n pr oper  wor ki ng or der .   The Cont r act i ng Of f i cer  wi l l  
v i sual l y i nspect  al l  sur f aces wi t hi n t he encl osur e f or  r esi dual  mat er i al  
or  accumul at ed dust  or  debr i s.   The Cont r act or  must  r e- cl ean al l  ar eas 
showi ng dust  or  r esi dual  mat er i al s.   I f  r e- c l eani ng i s r equi r ed,  ai r  
sampl e and est abl i sh an accept abl e asbest os ai r bor ne concent r at i on af t er  
r e- c l eani ng.   The Cont r act i ng Of f i cer  must  agr ee t hat  t he ar ea i s saf e i n 
wr i t i ng bef or e unr est r i ct ed ent r y wi l l  be per mi t t ed.   The Gover nment  must  
have t he opt i on t o per f or m moni t or i ng t o det er mi ne i f  t he ar eas ar e saf e 
bef or e ent r y i s per mi t t ed.

3. 3. 2   Ti t l e t o Mat er i al s

Al l  wast e mat er i al s,  except  as speci f i ed ot her wi se,  become t he pr oper t y of  
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t he Cont r act or  and must  be di sposed of  as speci f i ed i n accor dance wi t h t he 
JEGS,  appl i cabl e U. S.  Feder al ,  GOJ,  and l ocal  r egul at i ons.   The Cont r act or  
shal l  be l i censed t o bot h t r anspor t  and t o di spose of  asbest os wast e i n 
accor dance wi t h t he JEGS and t he Japanese Wast e Law.   Copi es of  t hese 
l i censes shal l  be pr ovi ded t o t he Cont r act i ng Of f i cer .

3. 3. 3   Di sposal  of  Asbest os

3. 3. 3. 1   Pr ocedur e f or  Di sposal

 Coor di nat e al l  wast e di sposal  mani f est s wi t h t he Cont r act i ng Of f i cer  and 
NAVFAC EV.   Col l ect  asbest os wast e,  cont ami nat ed wast e wat er  f i l t er s,  
asbest os cont ami nat ed wat er ,  scr ap,  debr i s,  bags,  cont ai ner s,  equi pment ,  
and asbest os cont ami nat ed cl ot hi ng whi ch may pr oduce ai r bor ne 
concent r at i ons of  asbest os f i ber s and pl ace i n seal ed f i ber - pr oof ,  
wat er pr oof ,  non- r et ur nabl e cont ai ner s ( e. g.  doubl e pl ast i c bags 0. 15 mm 
t hi ck,  car t ons,  dr ums or  cans) .   Wast es wi t hi n t he cont ai ner s must  be 
adequat el y wet  i n accor dance wi t h 40 CFR 61- SUBPART M.   Af f i x  a war ni ng 
and Depar t ment  of  Tr anspor t at i on ( DOT)  l abel  t o each cont ai ner  i ncl udi ng 
t he bags or  use at  l east  0. 15 mm t hi ck bags wi t h t he appr oved war ni ngs and 
DOT l abel i ng pr epr i nt ed on t he bag.   Cl ear l y i ndi cat e on t he out si de of  
each cont ai ner  t he name of  t he wast e gener at or  and t he l ocat i on at  whi ch 
t he wast e was gener at ed.   Pr event  cont ami nat i on of  t he t r anspor t  vehi c l e 
( especi al l y i f  t he t r anspor t  vehi c l e i s a r ent ed t r uck l i kel y t o be used 
i n t he f ut ur e f or  non- asbest os pur poses) .   These pr ecaut i ons i ncl ude 
l i ni ng t he vehi c l e car go ar ea wi t h pl ast i c sheet i ng ( s i mi l ar  t o wor k ar ea 
encl osur e)  and t hor ough cl eani ng of  t he car go ar ea af t er  t r anspor t  and 
unl oadi ng of  asbest os debr i s i s compl et e.   Di spose of  wast e asbest os 
mat er i al  at  an appr oved asbest os l andf i l l  of f  Gover nment  pr oper t y.   For  
t empor ar y st or age,  st or e seal ed i mper meabl e bags i n asbest os wast e dr ums 
or  ski ds.   An ar ea f or  i nt er i m st or age of  asbest os wast e- cont ai ni ng dr ums 
or  ski ds wi l l  be assi gned by t he Cont r act i ng Of f i cer  or  hi s aut hor i zed 
r epr esent at i ve.   Compl y wi t h 40 CFR 61- SUBPART M,  GOJ,  r egi onal ,  and l ocal  
st andar ds f or  haul i ng and di sposal .   Seal ed pl ast i c bags may be dumped 
f r om dr ums i nt o t he bur i al  s i t e unl ess t he bags have been br oken or  
damaged.   Damaged bags must  r emai n i n t he dr um and t he ent i r e cont ami nat ed 
dr um must  be bur i ed.   Uncont ami nat ed dr ums may be r ecycl ed.   Wor ker s 
unl oadi ng t he seal ed dr ums must  wear  appr opr i at e r espi r at or s and per sonal  
pr ot ect i ve equi pment  when handl i ng asbest os mat er i al s at  t he di sposal  s i t e.

3. 3. 3. 2   Asbest os Di sposal  Quant i t y Repor t

[ Di r ect  t he PQP t o r ecor d and r epor t ,  t o t he Cont r act i ng Of f i cer ,  t he 
amount  of  asbest os cont ai ni ng mat er i al  r emoved and r el eased f or  di sposal .   
Del i ver  t he r epor t  f or  t he pr evi ous day at  t he begi nni ng of  each day shi f t  
wi t h amount s of  mat er i al  r emoved dur i ng t he pr evi ous day r epor t ed i n 
l i near  met er s or  squar e met er s as descr i bed i ni t i al l y  i n t hi s 
speci f i cat i on and i n cubi c met er s f or  t he amount  of  asbest os cont ai ni ng 
mat er i al  r el eased f or  di sposal .

] [ Al l ow t he GC t o i nspect ,  r ecor d and r epor t  t he amount  of  asbest os 
cont ai ni ng mat er i al  r emoved and r el eased f or  di sposal  on a dai l y basi s. ]

        - -  End of  Sect i on - -
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LEAD REMEDI ATI ON
01/ 24

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

AMERI CAN SOCI ETY OF SAFETY PROFESSI ONALS ( ASSP)

ASSE/ SAFE Z9. 2 ( 2012)  Fundament al s Gover ni ng t he Desi gn 
and Oper at i on of  Local  Exhaust  Vent i l at i on 
Syst ems

ASTM I NTERNATI ONAL ( ASTM)

ASTM E1613 ( 2012)  St andar d Test  Met hod f or  
Det er mi nat i on of  Lead by I nduct i vel y 
Coupl ed Pl asma At omi c Emi ssi on 
Spect r omet r y ( I CP- AES) ,  Fl ame At omi c 
Absor pt i on Spect r omet r y ( FAAS) ,  or  
Gr aphi t e Fur nace At omi c Absor pt i on 
Spect r omet r y ( GFAAS)  Techni ques

ASTM E1644 ( 2017)  St andar d Pr act i ce f or  Hot  Pl at e 
Di gest i on of  Dust  Wi pe Sampl es f or  t he 
Det er mi nat i on of  Lead

ASTM E1726 ( 2001;  R 2009)  Pr epar at i on of  Soi l  Sampl es 
by Hot pl at e Di gest i on f or  Subsequent  Lead 
Anal ysi s

ASTM E1727 ( 2016)  St andar d Pr act i ce f or  Fi el d 
Col l ect i on of  Soi l  Sampl es f or  Subsequent  
Lead Det er mi nat i on

ASTM E1728 ( 2016)  Col l ect i on of  Set t l ed Dust  Sampl es 
Usi ng Wi pe Sampl i ng Met hods f or  Subsequent  
Lead Det er mi nat i on

ASTM E1792 ( 2003;  R 2016)  St andar d Speci f i cat i on f or  
Wi pe Sampl i ng Mat er i al s f or  Lead i n 
Sur f ace Dust

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 701 ( 2015)  St andar d Met hods of  Fi r e Test s f or  
Fl ame Pr opagat i on of  Text i l es and Fi l ms

U. S.  ARMY CORPS OF ENGI NEERS ( USACE)

EM 385- 1- 1  Saf et y - -  Saf et y and Heal t h Requi r ement s 
Manual
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U. S.  DEPARTMENT OF DEFENSE ( DOD)

JEGS ( Apr  2024)  Japan Envi r onment al  Gover ni ng 
St andar ds

U. S.  DEPARTMENT OF HOUSI NG AND URBAN DEVELOPMENT ( HUD)

HUD 6780 ( 1995;  Er r at a Aug 1996; Rev Ch.  7 -  1997)  
Gui del i nes f or  t he Eval uat i on and Cont r ol  
of  Lead- Based Pai nt  Hazar ds i n Housi ng

U. S.  NATI ONAL ARCHI VES AND RECORDS ADMI NI STRATI ON ( NARA)

29 CFR 1926. 103 Respi r at or y Pr ot ect i on

29 CFR 1926. 1126 Chr omi um

29 CFR 1926. 1127 Cadmi um

29 CFR 1926. 21 Saf et y Tr ai ni ng and Educat i on

29 CFR 1926. 33 Access t o Empl oyee Exposur e and Medi cal  
Recor ds

29 CFR 1926. 55 Gases,  Vapor s,  Fumes,  Dust s,  and Mi st s

29 CFR 1926. 59 Hazar d Communi cat i on

29 CFR 1926. 62 Lead

29 CFR 1926. 65 Hazar dous Wast e Oper at i ons and Emer gency 
Response

40 CFR 260 Hazar dous Wast e Management  Syst em:   Gener al

40 CFR 261 I dent i f i cat i on and Li st i ng of  Hazar dous 
Wast e

40 CFR 262 St andar ds Appl i cabl e t o Gener at or s of  
Hazar dous Wast e

40 CFR 263 St andar ds Appl i cabl e t o Tr anspor t er s of  
Hazar dous Wast e

40 CFR 264 St andar ds f or  Owner s and Oper at or s of  
Hazar dous Wast e Tr eat ment ,  St or age,  and 
Di sposal  Faci l i t i es

40 CFR 265 I nt er i m St at us St andar ds f or  Owner s and 
Oper at or s of  Hazar dous Wast e Tr eat ment ,  
St or age,  and Di sposal  Faci l i t i es

40 CFR 268 Land Di sposal  Rest r i ct i ons

40 CFR 745 Lead- Based Pai nt  Poi soni ng Pr event i on i n 
Cer t ai n Resi dent i al  St r uct ur es

49 CFR 172 Hazar dous Mat er i al s Tabl e,  Speci al  
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Pr ovi s i ons,  Hazar dous Mat er i al s 
Communi cat i ons,  Emer gency Response 
I nf or mat i on,  and Tr ai ni ng Requi r ement s

49 CFR 178 Speci f i cat i ons f or  Packagi ngs

U. S.  NAVAL FACI LI TI ES ENGI NEERI NG COMMAND ( NAVFAC)

ND OPNAVI NST 5100. 23 ( 2005;  Rev G)  Navy Occupat i onal  Saf et y and 
Heal t h ( NAVOSH)  Pr ogr am Manual

UNDERWRI TERS LABORATORI ES ( UL)

UL 586 ( 2009;  Repr i nt  Dec 2017)  UL St andar d f or  
Saf et y Hi gh- Ef f i c i ency Par t i cul at e,  Ai r  
Fi l t er  Uni t s

1. 2   DEFI NI TI ONS

1. 2. 1   Abat ement

Measur es def i ned i n 40 CFR 745,  Sect i on 223,  desi gned t o per manent l y 
el i mi nat e l ead- based pai nt  hazar ds.

1. 2. 2   Act i on Level

Empl oyee exposur e,  wi t hout  r egar d t o use of  r espi r at or s,  t o an ai r bor ne 
concent r at i on of  l ead of  30 mi cr ogr ams per  cubi c met er  of  ai r  aver aged 
over  an 8- hour  per i od;  t o an ai r bor ne concent r at i on of  cadmi um of  2. 5 
mi cr ogr ams per  cubi c met er  of  ai r  aver aged over  an 8- hour  per i od;  t o an 
ai r bor ne concent r at i on of  chr omi um ( VI )  of  2. 5 mi cr ogr ams per  cubi c met er  
of  ai r  aver aged over  an 8- hour  per i od.

1. 2. 3   Ar ea Sampl i ng

Sampl i ng of  l ead,  cadmi um,  chr omi um concent r at i ons wi t hi n t he l ead,  
cadmi um,  chr omi um cont r ol  ar ea and i nsi de t he physi cal  boundar i es whi ch i s 
r epr esent at i ve of  t he ai r bor ne l ead,  cadmi um,  chr omi um concent r at i ons but  
i s not  col l ect ed i n t he br eat hi ng zone of  per sonnel  ( appr oxi mat el y 1. 5 t o 
1. 8 met er s above t he f l oor ) .

1. 2. 4   Cadmi um Per mi ssi bl e Exposur e Li mi t  ( PEL)

Fi ve mi cr ogr ams per  cubi c met er  of  ai r  as an 8- hour  t i me wei ght ed aver age 
as det er mi ned by 29 CFR 1926. 1127.   I f  an empl oyee i s exposed f or  mor e 
t han 8- hour s i n a wor k day,  det er mi ne t he PEL by t he f ol l owi ng f or mul a:

PEL ( mi cr ogr ams/ cubi c met er  of  ai r )  = 40/ No.  hr s wor ked per  day

1. 2. 5   Chi l d- Occupi ed Faci l i t y

Real  pr oper t y whi ch i s a bui l di ng or  por t i on of  a bui l di ng const r uct ed 
pr i or  t o 1978 vi s i t ed r egul ar l y by t he same chi l d,  s i x- year s of  age or  
under ,  on at  l east  t wo di f f er ent  days wi t hi n any week ( Sunday t hr ough 
Sat ur day per i od) ,  pr ovi ded t hat  each day' s v i s i t  l ast s at  l east  3- hour s,  
and t he combi ned annual  v i s i t s l ast  at  l east  60- hour s.   Chi l d- occupi ed 
f aci l i t i es i ncl ude but  ar e not  l i mi t ed t o,  day- car e cent er s,  pr eschool s 
and ki nder gar t en cl assr ooms.
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1. 2. 6   Chr omi um Per mi ssi bl e Exposur e Li mi t  ( PEL)

Fi ve mi cr ogr ams per  cubi c met er  of  ai r  as an 8- hour  t i me wei ght ed aver age 
as det er mi ned by 29 CFR 1926. 1126.   I f  an empl oyee i s exposed f or  mor e 
t han 8- hour s i n a wor k day,  det er mi ne t he PEL by t he f ol l owi ng f or mul a:

PEL ( mi cr ogr ams/ cubi c met er  of  ai r )  = 40/ No.  hr s wor ked per  day

1. 2. 7   Compet ent  Per son ( CP)

As used i n t hi s sect i on,  r ef er s t o a per son empl oyed by t he Cont r act or  who 
i s t r ai ned i n t he r ecogni t i on and cont r ol  of  l ead,  cadmi um and chr omi um 
hazar ds i n accor dance wi t h cur r ent  U. S.  f eder al ,  GOJ nat i onal ,  
pr ef ect ur al ,  and l ocal  r egul at i ons and has t he aut hor i t y t o t ake pr ompt  
cor r ect i ve act i ons t o cont r ol  t he l ead,  cadmi um and chr omi um hazar d.   The 
Cont r act or  may pr ovi de mor e t han one CP as r equi r ed t o super vi se and 
moni t or  t he wor k.   The CP must  be a Cer t i f i ed I ndust r i al  Hygi eni st  ( CI H)  
cer t i f i ed by t he Amer i can Boar d of  I ndust r i al  Hygi ene or  a Cer t i f i ed 
Saf et y Pr of essi onal  ( CSP)  cer t i f i ed by t he Boar d of  Cer t i f i ed Saf et y 
Pr of essi onal s or  a l i censed l ead- based pai nt  abat ement  Super vi sor / Pr oj ect  
Desi gner .

1. 2. 8   Cont ami nat ed Room

Ref er s t o a r oom f or  r emoval  of  cont ami nat ed per sonal  pr ot ect i ve equi pment  
( PPE) .

1. 2. 9   Decont ami nat i on Shower  Faci l i t y

That  f aci l i t y  t hat  encompasses a c l ean cl ot hi ng st or age r oom,  and a 
cont ami nat ed cl ot hi ng st or age and di sposal  r ooms,  wi t h a shower  f aci l i t y  
i n bet ween.

1. 2. 10   Del eadi ng

Act i v i t i es conduct ed by a per son who of f er s t o el i mi nat e l ead- based pai nt  
or  l ead- based pai nt  hazar ds or  pai nt s cont ai ni ng cadmi um/ chr omi um or  t o 
pl an such act i v i t i es i n commer ci al  bui l di ngs,  br i dges or  ot her  st r uct ur es.

1. 2. 11   Ei ght - Hour  Ti me Wei ght ed Aver age ( TWA)

Ai r bor ne concent r at i on of  l ead,  cadmi um,  chr omi um t o whi ch an empl oyee i s 
exposed,  aver aged over  an 8- hour  wor kday as i ndi cat ed i n 29 CFR 1926. 62,  
29 CFR 1926. 1126,  29 CFR 1926. 1127.

1. 2. 12   Hi gh Ef f i c i ency Par t i cul at e Ai r  ( HEPA)  Fi l t er  Equi pment

HEPA f i l t er ed vacuumi ng equi pment  wi t h a UL 586 f i l t er  syst em capabl e of  
col l ect i ng and r et ai ni ng l ead,  cadmi um,  chr omi um cont ami nat ed par t i cul at e.  
A hi gh ef f i c i ency par t i cul at e f i l t er  demonst r at es at  l east  99. 97 per cent  
ef f i c i ency agai nst  0. 3 mi cr on or  l ar ger  s i ze par t i c l es.

1. 2. 13   I ndust r i al  Hygi eni st / Pr i vat e Qual i f i ed Per son ( I H/ PQP)

The I H/ PQP shal l  have demonst r at abl e exper i ence i n l ead ai r  moni t or i ng 
t echni ques and i n t he est abl i shment  of  a r espi r at or y pr ot ect i on pr ogr am 
f or  empl oyees.   The I H/ PQP shal l  have wor ki ng knowl edge of  appl i cabl e 
Feder al  and Japanese r egul at i ons occupat i onal  saf et y and heal t h 
r egul at i ons f or  l ead i n const r uct i on.   The I H/ PQP shal l  have at t ended and 
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compl et ed Lead Abat ement  Super vi s i on and Moni t or i ng t r ai ni ng and shal l  be 
consi der ed a compet ent  per son as def i ned i n 29 CFR 1926. 62.   The I H/ PQP 
shal l  be a r egi st er ed Ar chi t ect ,  Pr of essi onal  Engi neer ,  or  Cer t i f i ed 
I ndust r i al  Hygi eni st ,  who has successf ul l y compl et ed t r ai ni ng and i s 
t her ef or e accr edi t ed under  a l egi t i mat e Model  Accr edi t at i on Pl an.   The 
I H/ PQP must  be qual i f i ed t o per f or m vi sual  i nspect i ons.

1. 2. 14   I ndust r i al  Hygi ene Techni c i an ( I HT)

The I ndust r i al  Hygi ene Techni c i an ( I HT)  shal l  be an empl oyee of  t he I H/ PQP 
or  t he t est i ng l abor at or y and shal l  have a mi ni mum of  2 year s exper i ence 
i n t he i ndust r i al  hygi ene f i el d wor ki ng under  t he di r ect i on of  t he I H/ PQP 
and has compl et ed t he f ol l owi ng cour se:  Lead Abat ement  Super vi s i on and 
Moni t or i ng -  Cover i ng pr act i ces and pr ocedur es i n l ead abat ement ,  l ead ai r  
sampl i ng and abat ement  moni t or i ng.

1. 2. 15   Lead

Met al l i c  l ead,  i nor gani c l ead compounds,  and or gani c l ead soaps.  Excl udes 
ot her  f or ms of  or gani c l ead compounds.   The use of  t he t er m Lead i n t hi s 
sect i on al so r ef er s t o pai nt s whi ch cont ai n det ect abl e concent r at i ons of  
Cadmi um and Chr omi um.  For  t he pur poses of  t he sect i on l ead- based pai nt  
( LBP)  and pai nt  wi t h l ead ( PWL)  al so cont ai ns cadmi um and chr omi um.

1. 2. 16   Lead- Based Pai nt  ( LBP)

Pai nt  or  ot her  sur f ace coat i ng t hat  cont ai ns l ead i n excess of  1. 0 
mi l l i gr ams per  cent i met er  squar ed or  0. 5 per cent  by wei ght .

1. 2. 17   Lead- Based Pai nt  Act i v i t i es

I n t he case of  t ar get  housi ng or  chi l d occupi ed f aci l i t i es,  l ead- based 
pai nt  act i v i t i es i ncl ude;  a l ead- based pai nt  i nspect i on,  a r i sk 
assessment ,  or  abat ement  of  l ead- based pai nt  hazar ds.

1. 2. 18   Lead- Based Pai nt  Hazar ds

Pai nt - l ead hazar d,  dust - l ead hazar d or  soi l - l ead hazar d as i dent i f i ed i n 
40 CFR 745,  Sect i on 65.   Any condi t i on t hat  causes exposur e t o l ead f r om 
l ead- cont ami nat ed dust ,  l ead- cont ami nat ed soi l ,  l ead- based pai nt  t hat  i s  
det er i or at ed or  pr esent  i n accessi bl e sur f aces,  f r i c t i on sur f aces,  or  
i mpact  sur f aces t hat  woul d r esul t  i n adver se human heal t h ef f ect s.

1. 2. 18. 1   Lead Cont ai ni ng Pai nt

Pai nt  or  ot her  sur f ace coat i ng t hat  cont ai ns l ead i n excess of  0. 009 
per cent  by wei ght  ( 90 PPM)  and up t o 0. 5 per cent  by wei ght  ( 5, 000 ppm) .

1. 2. 19   Lead,  Cadmi um,  Chr omi um Cont r ol  Ar ea

A syst em of  cont r ol  met hods t o pr event  t he spr ead of  l ead,  cadmi um,  
chr omi um dust ,  pai nt  chi ps or  debr i s t o adj acent  ar eas t hat  may i ncl ude 
t empor ar y cont ai nment ,  f l oor  or  gr ound cover  pr ot ect i on,  physi cal  
boundar i es,  and war ni ng si gns t o pr event  unaut hor i zed ent r y of  per sonnel .   
HEPA f i l t er ed l ocal  exhaust  equi pment  may be used as engi neer i ng cont r ol s 
t o f ur t her  r educe per sonnel  exposur es or  bui l di ng/ out door  envi r onment al  
cont ami nat i on.
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1. 2. 20   Lead Per mi ssi bl e Exposur e Li mi t  ( PEL)

Fi f t y mi cr ogr ams per  cubi c met er  of  ai r  as an 8- hour  t i me wei ght ed aver age 
as det er mi ned by 29 CFR 1926. 62.   I f  an empl oyee i s exposed f or  mor e t han 
8- hour s i n a wor k day,  det er mi ne t he PEL  by t he f ol l owi ng f or mul a:

PEL ( mi cr ogr ams/ cubi c met er  of  ai r )  = 400/ No.  hr s wor ked per  day

1. 2. 21   Mat er i al  Cont ai ni ng Lead/ Pai nt  wi t h Lead ( MCL/ PWL)

Any mat er i al ,  i ncl udi ng pai nt ,  whi ch cont ai ns l ead as det er mi ned by t he 
t est i ng l abor at or y usi ng a val i d t est  met hod.   The r equi r ement s of  t hi s 
sect i on does not  appl y i f  no det ect abl e l evel s of  l ead ar e f ound usi ng a 
quant i t at i ve met hod f or  anal yzi ng pai nt  or  MCL usi ng l abor at or y 
i nst r ument s wi t h speci f i ed l i mi t s of  det ect i on ( usual l y 0. 01 per cent ) .   An 
X- Ray Fl uor escence ( XRF)  i nst r ument  i s not  consi der ed a val i d t est  met hod.

1. 2. 22   Per sonal  Sampl i ng

Sampl i ng of  ai r bor ne l ead,  cadmi um,  chr omi um concent r at i ons wi t hi n t he 
br eat hi ng zone of  an empl oyee t o det er mi ne t he 8- hour  t i me wei ght ed 
aver age concent r at i on i n accor dance wi t h 29 CFR 1926. 62,  29 CFR 1926. 1126,  
29 CFR 1926. 1127.   Sampl es must  be r epr esent at i ve of  t he empl oyees'  wor k 
t asks.   Br eat hi ng zone must  be consi der ed an ar ea wi t hi n a hemi spher e,  
f or war d of  t he shoul der s,  wi t h a r adi us of  150 t o 225 mm and cent er ed at  
t he nose or  mout h of  an empl oyee.

1. 2. 23   Physi cal  Boundar y

Ar ea physi cal l y r oped or  par t i t i oned of f  ar ound l ead,  cadmi um,  chr omi um 
cont r ol  ar ea t o l i mi t  unaut hor i zed ent r y of  per sonnel .

1. 2. 24   Tar get  Housi ng

Resi dent i al  r eal  pr oper t y whi ch i s housi ng const r uct ed pr i or  t o 1978,  
except  housi ng f or  t he el der l y or  per sons wi t h di sabi l i t i es ( unl ess any 
one or  mor e chi l dr en age 6- year s or  under  r esi des or  i s expect ed t o r esi de 
i n such housi ng f or  t he el der l y or  per sons wi t h di sabi l i t i es)  or  any zer o 
bedr oom dwel l i ng.

1. 3   DESCRI PTI ON

Const r uct i on act i v i t i es i mpact i ng PWL or  mat er i al  cont ai ni ng l ead,  
cadmi um,  chr omi um whi ch ar e cover ed by t hi s speci f i cat i on i ncl ude t he 
demol i t i on or  r emoval  of  mat er i al  cont ai ni ng l ead,  cadmi um,  chr omi um i n 
[ _____]  condi t i on,  l ocat ed [ _____]  and as i ndi cat ed on t he dr awi ngs.   
[ _____]   The wor k cover ed by t hi s sect i on i ncl udes wor k t asks and t he 
pr ecaut i ons speci f i ed i n t hi s sect i on f or  t he pr ot ect i on of  bui l di ng 
occupant s and t he envi r onment  dur i ng and af t er  t he per f or mance of  t he 
hazar d abat ement  act i v i t i es.

The Cont r act or  shal l  assume t hat  al l  coat i ngs wi l l  cont ai n some l evel  of  
l ead,  cadmi um,  and Chr omi um.   The Cont r act or  shal l  r evi ew exi st i ng Lead 
Pai nt  sur vey dat a,  i f  avai l abl e.

1. 3. 1   Pr ot ect i on of  Exi st i ng Ar eas To Remai n

Pr oj ect  wor k i ncl udi ng,  but  not  l i mi t ed t o,  l ead,  cadmi um,  chr omi um hazar d 
abat ement  wor k,  st or age,  t r anspor t at i on,  and di sposal  must  be per f or med 
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wi t hout  damagi ng or  cont ami nat i ng adj acent  wor k and ar eas.   Wher e such 
wor k or  ar eas ar e damaged or  cont ami nat ed,  r est or e wor k and ar eas t o t he 
or i gi nal  condi t i on.

1. 3. 2   Coor di nat i on wi t h Ot her  Wor k

Coor di nat e wi t h wor k bei ng per f or med i n adj acent  ar eas t o ensur e t her e ar e 
no exposur e i ssues.   Expl ai n coor di nat i on pr ocedur es i n t he Lead,  Cadmi um,  
Chr omi um Compl i ance Pl an and descr i be how t he Cont r act or  wi l l  pr event  
l ead,  cadmi um and chr omi um exposur e t o ot her  cont r act or s and Gover nment  
per sonnel  per f or mi ng wor k unr el at ed t o l ead,  cadmi um and chr omi um 
act i v i t i es.

1. 3. 3   Sampl i ng and Anal ysi s

Submi t  a l og of  t he anal yt i cal  r esul t s f r om sampl i ng conduct ed dur i ng t he 
abat ement .   Keep t he l og of  r esul t s cur r ent  i n t he Envi r onment al  Recor ds 
Bi nder  and br i ef  t he r esul t s t o t he Cont r act i ng Of f i cer  as anal yt i cal  
r esul t s ar e r epor t ed.

1. 3. 3. 1   Dust  Wi pe Mat er i al s,  Sampl i ng and Anal ysi s

Sampl i ng must  conf or m t o [ [ ASTM E1728] [ ASTM E1792] ] . [   Anal ysi s must  
conf or m t o ASTM E1613 and ASTM E1644. ]

1. 3. 3. 2   Soi l  Sampl i ng and Anal ysi s

Sampl i ng must  conf or m t o ASTM E1727. [   Anal ysi s must  conf or m t o ASTM E1613 
and ASTM E1726. ]

1. 3. 3. 3   Cl ear ance Moni t or i ng

a.   Col l ect  dust  wi pe sampl es i nsi de t he l ead,  cadmi um and chr omi um hazar d 
cont r ol  ar ea af t er  t he f i nal  v i sual  i nspect i on i n t he quant i t i es and 
at  t he l ocat i ons speci f i ed.

( 1)  Fl oor s [ _____] .
( 2)  I nt er i or  Wi ndow Si l l s  [ _____] .
( 3)  Wi ndow Tr oughs [ _____] .

b.   Col l ect  ext er i or  bar e soi l  sampl es i nsi de t he l ead,  cadmi um and 
chr omi um hazar d cont r ol  ar ea af t er  t he f i nal  v i sual  i nspect i on i n t he 
quant i t i es and at  t he l ocat i ons speci f i ed.

( 1)  Near  t he bui l di ng f oundat i on [ _____] .
( 2)  Near by Pl ay ar eas [ _____] .

1. 3. 4   Cl ear ance Requi r ement s

Tar get  housi ng and chi l d occupi ed f aci l i t i es c l ear ance l evel s.

( 1)  Fl oor s [ _____] .
( 2)  I nt er i or  Wi ndow Si l l s  [ _____] .
( 3)  Wi ndow Tr oughs [ _____] .
( 4)  Bar e soi l s i n pl ay ar eas accessi bl e by chi l dr en [ _____] .
( 5)  Bar e soi l s i n al l  ot her  ar eas [ _____] .
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1. 4   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e [ f or  Cont r act or  Qual i t y 
Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When used,  a desi gnat i on 
f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he 
submi t t al  f or  t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on 
i n t he Sust ai nabi l i t y  eNot ebook,  i n conf or mance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES:

SD- 01 Pr econst r uct i on Submi t t al s

Occupat i onal  and Envi r onment al  Assessment  Dat a Repor t ;  G [ ,  
[ _____] ]

Medi cal  Exami nat i ons;  G [ ,  [ _____] ]

Lead,  Cadmi um,  Chr omi um Wast e Management  Pl an;  G 

Li censes,  Per mi t s and Not i f i cat i ons;  G [ ,  [ _____] ]

Occupant  Pr ot ect i on Pl an;  G [ ,  [ _____] ]

[ I ni t i al  Sampl e Resul t s;  G [ ,  [ _____] ]

] Wr i t t en Evi dence of  TSD Appr oval ;  G [ ,  [ _____] ]

Lead,  Cadmi um,  Chr omi um Compl i ance Pl an;  G 

SD- 03 Pr oduct  Dat a

Respi r at or s;  G [ ,  [ _____] ]

Vacuum Fi l t er s;  G [ ,  [ _____] ]

Negat i ve Ai r  Pr essur e Syst em;  G [ ,  [ _____] ]

Mat er i al s and Equi pment ;  G [ ,  [ _____] ]

Expendabl e Suppl i es;  G [ ,  [ _____] ]

Local  Exhaust  Equi pment ;  G [ ,  [ _____] ]

Pr essur e Di f f er ent i al  Aut omat i c Recor di ng I nst r ument ;  G [ ,  [ _____] ]

Pr essur e Di f f er ent i al  Log;  G [ ,  [ _____] ]

SD- 06 Test  Repor t s

Occupat i onal  and Envi r onment al  Assessment  Dat a Repor t ;  G [ ,  
[ _____] ]

Sampl i ng Resul t s;  G [ ,  [ _____] ]

Pr essur e Di f f er ent i al  Recor di ngs For  Local  Exhaust  Syst em;  G [ ,  
[ _____] ]

SD- 07 Cer t i f i cat es
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[ Occupant  Not i f i cat i on;  G [ ,  [ _____] ]

] [ Not i f i cat i on of  t he Commencement  of  [ LBP]  Hazar d Abat ement ;  G [ ,  
[ _____] ]

]
Cl ear ance Cer t i f i cat i on;  G 

SD- 11 Cl oseout  Submi t t al s

Hazar dous Wast e Mani f est ;  G 

[ Tur n- I n Document s or  Wei ght  Ti cket s;  G [ ,  [ _____] ]

] 1. 5   QUALI TY ASSURANCE

1. 5. 1   Qual i f i cat i ons

1. 5. 1. 1   Compet ent  Per son ( CP)

I ncl ude i n t he Lead,  Cadmi um,  Chr omi um Compl i ance pl an,  t he name,  addr ess,  
and t el ephone number  of  t he CP sel ect ed t o per f or m r esponsi bi l i t i es 
speci f i ed i n par agr aph COMPETENT PERSON ( CP)  RESPONSI BI LI TI ES.   Pr ovi de 
document ed const r uct i on pr oj ect - r el at ed exper i ence wi t h i mpl ement at i on of  
OSHA' s Lead i n Const r uct i on st andar d ( 29 CFR 1926. 62) ,  Chr omi um st andar d (
29 CFR 1926. 1126) ,  Cadmi um st andar d ( 29 CFR 1926. 1127)  whi ch shows abi l i t y  
t o assess occupat i onal  and envi r onment al  exposur e t o l ead,  cadmi um,  
chr omi um;  exper i ence wi t h t he use of  r espi r at or s,  per sonal  pr ot ect i ve 
equi pment  and ot her  exposur e r educt i on met hods t o pr ot ect  empl oyee 
heal t h.   Demonst r at e a mi ni mum of  [ 3] [ 5] [ _____]  year s exper i ence 
i mpl ement i ng OSHA' s Lead i n Const r uct i on st andar d ( 29 CFR 1926. 62) ,  
Chr omi um st andar d ( 29 CFR 1926. 1126) ,  and Cadmi um st andar d (
29 CFR 1926. 1127) .   Submi t  pr oper  document at i on t hat  t he CP i s t r ai ned 
[ and l i censed] [ and cer t i f i ed]  i n accor dance wi t h U. S.  f eder al ,  GOJ 
nat i onal ,  pr ef ect ur al [ _____]  and l ocal  l aws. [   The compet ent  per son must  
be a t r ai ned and cer t i f i ed l ead- based pai nt  abat ement  Super vi sor / Pr oj ect  
Desi gner ] .

1. 5. 1. 2   Tr ai ni ng Cer t i f i cat i on

I ncl ude i n t he Lead,  Cadmi um,  Chr omi um Compl i ance pl an,  a cer t i f i cat e f or  
each wor ker  and super vi sor ,  s i gned and dat ed by t he[  accr edi t ed]  t r ai ni ng 
pr ovi der ,  st at i ng t hat  t he empl oyee has r ecei ved t he r equi r ed l ead,  
cadmi um and chr omi um t r ai ni ng speci f i ed i n 29 CFR 1926. 62,  29 CFR 1926. 1126,  
29 CFR 1926. 1127 [ 40 CFR 745] [  and i s cer t i f i ed t o per f or m or  super vi se 
del eadi ng,  l ead r emoval  or  demol i t i on act i v i t i es] .

1. 5. 1. 3   Test i ng Labor at or y

I ncl ude i n t he Lead,  Cadmi um,  Chr omi um Compl i ance pl an,  t he name,  addr ess,  
and t el ephone number  of  t he t est i ng l abor at or y sel ect ed t o per f or m t he 
ai r [  soi l ] [  and wi pe]  anal ysi s,  t est i ng,  and r epor t i ng of  ai r bor ne 
concent r at i ons of  l ead,  cadmi um and chr omi um.   Use a l abor at or y 
par t i c i pat i ng i n t he EPA Nat i onal  Lead Labor at or y Accr edi t at i on Pr ogr am 
( NLLAP)  by bei ng accr edi t ed by ei t her  t he Amer i can Associ at i on f or  
Labor at or y Accr edi t at i on ( A2LA)  or  t he Amer i can I ndust r i al  Hygi ene 
Associ at i on ( AI HA)  and t hat  i s successf ul l y par t i c i pat i ng i n t he 
Envi r onment al  Lead Pr of i c i ency Anal yt i cal  Test i ng ( ELPAT)  pr ogr am t o 
per f or m sampl e anal ysi s.   Labor at or i es sel ect ed t o per f or m bl ood l ead 
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anal ysi s must  be OSHA appr oved.

[ 1. 5. 1. 4   Thi r d Par t y Consul t ant  Qual i f i cat i ons

I ncl ude i n t he Lead,  Cadmi um,  Chr omi um Compl i ance pl an,  t he name,  addr ess 
and t el ephone number  of  t he t hi r d par t y consul t ant  sel ect ed t o per f or m t he 
wi pe sampl i ng f or  det er mi ni ng concent r at i ons of  l ead,  cadmi um and chr omi um 
i n dust .   Submi t  pr oper  document at i on t hat  t he consul t ant  i s t r ai ned and 
cer t i f i ed as an i nspect or  t echni c i an or  i nspect or / r i sk assessor  by t he 
USEPA aut hor i zed  cer t i f i cat i on and accr edi t at i on pr ogr am.

] 1. 5. 1. 5   Cer t i f i ed Ri sk Assessor

The Cer t i f i ed Ri sk Assessor  must  be cer t i f i ed pur suant  t o 40 CFR 745,  
Sect i on 226 and be r esponsi bl e t o per f or m t he cl ear ance sampl i ng,  
c l ear ance sampl e dat a eval uat i on and summar i ze c l ear ance sampl i ng r esul t s 
i n a sect i on of  t he abat ement  r epor t .   The r i sk assessor  must  s i gn t he 
abat ement  r epor t  t o i ndi cat e c l ear ance r equi r ement s f or  t he cont r act  have 
been met .

1. 5. 2   Requi r ement s

1. 5. 2. 1   Compet ent  Per son ( CP)  Responsi bi l i t i es

a.   Ver i f y t r ai ni ng meet s al l  U. S.  f eder al ,  GOJ nat i onal ,  pr ef ect ur al ,  and 
l ocal  r equi r ement s.

b.   Revi ew and appr ove Lead,  Cadmi um,  Chr omi um Compl i ance Pl an f or  
conf or mance t o t he appl i cabl e r ef er enced st andar ds.

c.   Cont i nuousl y i nspect  LBP/ PWL or  MCL wor k f or  conf or mance wi t h t he 
appr oved pl an.

d.   Per f or m ( or  over see per f or mance of )  ai r  sampl i ng.   Recommend upgr ades 
or  downgr ades ( whi chever  i s appr opr i at e based on exposur e)  on t he use 
of  PPE ( r espi r at or s i ncl uded)  and engi neer i ng cont r ol s.

e.   Ensur e wor k i s per f or med i n st r i ct  accor dance wi t h speci f i cat i ons at  
al l  t i mes.

f .   Cont r ol  wor k t o pr event  hazar dous exposur e t o human bei ngs and t o t he 
envi r onment  at  al l  t i mes.

g.   Super vi se f i nal  c l eani ng of  t he l ead,  cadmi um,  chr omi um cont r ol  ar ea,  
t ake cl ear ance wi pe sampl es i f  necessar y;  r evi ew cl ear ance sampl e 
r esul t s and make r ecommendat i ons f or  f ur t her  c l eani ng.

h.   Cer t i f y t he condi t i ons of  t he wor k as cal l ed f or  el sewher e i n t hi s 
speci f i cat i on.

i .   The CP must  be cer t i f i ed pur suant  t o 40 CFR 745,  Sect i on 226 and i s 
r esponsi bl e f or  devel opment  and i mpl ement at i on of  t he occupant  
pr ot ect i on pl an,  t he abat ement  r epor t  and super vi se l ead,  cadmi um and 
chr omi um hazar d abat ement  wor k act i v i t i es.

1. 5. 2. 2   Lead,  Cadmi um,  Chr omi um Compl i ance Pl an

The pur pose of  t he pl an f or  t hi s pr oj ect  i s  t o ver i f y t hat  t he Cont r act or  
under st ands t hat  t hey wi l l  encount er  pai nt  wi t h l ead ( PWL) ,  cadmi um and 
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Chr omi um.   The Cont r act or  shal l  assume t hat  al l  coat i ngs wi l l  cont ai n some 
l evel  of  l ead,  cadmi um and chr omi um.   The Cont r act or ' s LCCCP shal l  
i dent i f y t he Cont r act or ' s pr ocess t o compl y wi t h al l  appl i cabl e 
r egul at i ons dependi ng on t he met hod of  wor k t he Cont r act or  choose when 
encount er i ng pai nt s and coat i ngs.   

The Lead,  Cadmi um,  Chr omi um Compl i ance Pl an shal l  be r evi ewed and appr oved 
( wi t h s i gnat ur e,  dat e of  appr oval ,  and cer t i f i cat i on number )  by t he I H/ PQP.

Submi t  a det ai l ed j ob- speci f i c  pl an of  t he wor k pr ocedur es t o be used i n 
t he di st ur bance of  l ead,  cadmi um and chr omi um,  LBP/ PWL or  MCL.   I ncl ude i n 
t he pl an a sket ch showi ng t he l ocat i on,  s i ze,  and det ai l s of  l ead,  
cadmi um,  chr omi um cont r ol  ar eas,  cr i t i cal  bar r i er s,  physi cal  boundar i es,  
l ocat i on and det ai l s of  decont ami nat i on f aci l i t i es,  v i ewi ng por t s,  and 
mechani cal  vent i l at i on syst em.   I ncl ude a descr i pt i on of  equi pment  and 
mat er i al s,  wor k pr act i ces,  cont r ol s and j ob r esponsi bi l i t i es f or  each 
act i v i t y f r om whi ch l ead,  cadmi um,  chr omi um i s emi t t ed.   I ncl ude i n t he 
pl an,  eat i ng,  dr i nki ng,  smoki ng,  hygi ene f aci l i t i es and sani t ar y 
pr ocedur es,  i nt er f ace of  t r ades,  sequenci ng of  l ead,  cadmi um,  chr omi um 
r el at ed wor k,  col l ect ed wast e wat er  and dust  cont ai ni ng l ead,  cadmi um,  
chr omi um and debr i s,  ai r  sampl i ng,  r espi r at or s,  per sonal  pr ot ect i ve 
equi pment ,  and a det ai l ed descr i pt i on of  t he met hod of  cont ai nment  of  t he 
oper at i on t o ensur e t hat  l ead,  cadmi um,  chr omi um i s not  r el eased out si de 
of  t he l ead,  cadmi um,  chr omi um cont r ol  ar ea.   I ncl ude si t e pr epar at i on,  
c l eanup and cl ear ance pr ocedur es.   I ncl ude occupat i onal  and envi r onment al  
sampl i ng,  t r ai ni ng and st r at egy,  sampl i ng and anal ysi s st r at egy and 
met hodol ogy,  f r equency of  sampl i ng,  dur at i on of  sampl i ng,  and 
qual i f i cat i ons of  sampl i ng per sonnel  i n t he ai r  sampl i ng por t i on of  t he 
pl an.   I ncl ude a descr i pt i on of  ar r angement s made among cont r act or s on 
mul t i cont r act or  wor ksi t es t o i nf or m af f ect ed empl oyees and t o c l ar i f y 
r esponsi bi l i t i es t o cont r ol  exposur es.

The pl an shal l  al so i ncl ude t he r equi r ement s of  par agr aphs 1. 5. 1. 1 t hr ough 
[ 1. 5. 1. 4] [ 1. 5. 1. 5] .

The pl an must  be devel oped and si gned by t he I H/ PQP .   The pl an must  
i ncl ude t he name,  cer t i f i cat e,  and cer t i f i cat i on number  of  t he per son 
si gni ng t he pl an.

[ I n occupi ed bui l di ngs,  t he pl an must  al so i ncl ude an occupant  pr ot ect i on 
pr ogr am t hat  descr i bes t he measur es t hat  wi l l  be t aken dur i ng t he wor k t o[  
not i f y and]  pr ot ect  t he bui l di ng occupant s.

] 1. 5. 2. 3   Occupat i onal  and Envi r onment al  Assessment  Dat a Repor t

I f  i ni t i al  moni t or i ng i s necessar y,  submi t  occupat i onal  and envi r onment al  
sampl i ng r esul t s t o t he Cont r act i ng Of f i cer  wi t hi n t hr ee wor ki ng days of  
col l ect i on,  s i gned by t he t est i ng l abor at or y empl oyee per f or mi ng t he 
anal ysi s,  t he empl oyee t hat  per f or med t he sampl i ng,  and t he CP.

[ I n or der  t o r educe t he f ul l  i mpl ement at i on of  29 CFR 1926. 62,
29 CFR 1926. 1126,  29 CFR 1926. 1127 t he Cont r act or  must  pr ovi de 
document at i on.   Submi t  a r epor t  t hat  suppor t s t he det er mi nat i on t o r educe 
f ul l  i mpl ement at i on of  t he r equi r ement s of  29 CFR 1926. 62, 29 CFR 1926. 1126,  
29 CFR 1926. 1127 and suppor t i ng t he Lead,  Cadmi um,  Chr omi um Compl i ance 
Pl an.

] a.   The i ni t i al  moni t or i ng must  r epr esent  each j ob c l assi f i cat i on,  or  i f  
wor ki ng condi t i ons ar e s i mi l ar  t o pr evi ous j obs by t he same empl oyer ,  
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pr ovi de pr evi ousl y col l ect ed exposur e dat a t hat  can be used t o 
est i mat e wor ker  exposur es per  29 CFR 1926. 62, 29 CFR 1926. 1126,  
29 CFR 1926. 1127.   The dat a must  r epr esent  t he wor ker ' s r egul ar  dai l y 
exposur e t o l ead,  cadmi um,  chr omi um f or  st at ed wor k.

b.   Submi t  wor ker  exposur e dat a gat her ed dur i ng t he t ask based t r i gger  
oper at i ons of  29 CFR 1926. 62,  29 CFR 1926. 1126,  29 CFR 1926. 1127 wi t h 
a compl et e pr ocess descr i pt i on.  Thi s i ncl udes manual  demol i t i on,  
manual  scr api ng,  manual  sandi ng,  heat  gun,  power  t ool  c l eani ng,  r i vet  
bust i ng,  c l eanup of  dr y expendabl e abr asi ves,  abr asi ve bl ast  encl osur e 
r emoval ,  abr asi ve bl ast i ng,  wel di ng,  cut t i ng and t or ch bur ni ng wher e 
l ead,  cadmi um and chr omi um cont ai ni ng coat i ngs ar e pr esent .

c.   The i ni t i al  assessment  must  det er mi ne t he r equi r ement  f or  f ur t her  
moni t or i ng and t he need t o f ul l y  i mpl ement  t he cont r ol  and pr ot ect i ve 
r equi r ement s i ncl udi ng t he l ead,  cadmi um,  chr omi um compl i ance pl an per  
29 CFR 1926. 62,  29 CFR 1926. 1126,  29 CFR 1926. 1127.

1. 5. 2. 4   Medi cal  Exami nat i ons

Submi t  pr e- wor k bl ood l ead l evel s and post - wor k bl ood l ead l evel s f or  al l  
wor ker s per f or mi ng l ead,  cadmi um,  chr omi um act i v i t i es dur i ng t he execut i on 
of  t he wor k.   I ni t i al  medi cal  sur vei l l ance as r equi r ed by 29 CFR 1926. 62,  
29 CFR 1926. 1126,  29 CFR 1926. 1127 must  be made avai l abl e t o al l  empl oyees 
exposed t o l ead,  cadmi um,  chr omi um at  any t i me ( one day)  above t he act i on 
l evel .   Ful l  medi cal  sur vei l l ance must  be made avai l abl e t o al l  empl oyees 
on an annual  basi s who ar e or  may be exposed t o l ead,  cadmi um and chr omi um 
i n excess of  t he act i on l evel  f or  mor e t han 30 days a year  or  as r equi r ed 
by 29 CFR 1926. 62,  29 CFR 1926. 1126,  29 CFR 1926. 1127.   Adequat e r ecor ds 
must  show t hat  empl oyees meet  t he medi cal  sur vei l l ance r equi r ement s of  
29 CFR 1926. 33,  29 CFR 1926. 62,  29 CFR 1926. 1126,  29 CFR 1926. 1127 and 
29 CFR 1926. 103.   Pr ovi de medi cal  sur vei l l ance t o al l  per sonnel  exposed t o 
l ead,  cadmi um,  chr omi um as i ndi cat ed i n 29 CFR 1926. 62,  29 CFR 1926. 1126,  
29 CFR 1926. 1127.   Mai nt ai n compl et e and accur at e medi cal  r ecor ds of  
empl oyees f or  t he dur at i on of  empl oyment  pl us 30 year s.

1. 5. 2. 5   Tr ai ni ng

Tr ai n each empl oyee per f or mi ng wor k t hat  di st ur bs l ead,  cadmi um,  chr omi um,  
who per f or ms LBP/ MCL/ PWL di sposal ,  and ai r  sampl i ng oper at i ons pr i or  t o 
t he t i me of  i ni t i al  j ob assi gnment  and annual l y t her eaf t er ,  i n accor dance 
wi t h 29 CFR 1926. 21,  29 CFR 1926. 62,  29 CFR 1926. 1126,  29 CFR 1926. 1127,  
40 CFR 745 and GOJ and l ocal  r egul at i ons wher e appr opr i at e.

1. 5. 2. 6   Respi r at or y Pr ot ect i on Pr ogr am

a.   Pr ovi de each empl oyee r equi r ed t o wear  a r espi r at or  a r espi r at or  f i t  
t est  at  t he t i me of  i ni t i al  f i t t i ng and at  l east  annual l y t her eaf t er  
as r equi r ed by 29 CFR 1926. 62,  29 CFR 1926. 1126,  29 CFR 1926. 1127.

b.   Est abl i sh and i mpl ement  a r espi r at or y pr ot ect i on pr ogr am as r equi r ed 
by  29 CFR 1926. 103,  29 CFR 1926. 62,  29 CFR 1926. 1126,  29 CFR 1926. 1127
 and 29 CFR 1926. 55.

1. 5. 2. 7   Hazar d Communi cat i on Pr ogr am

Est abl i sh and i mpl ement  a Hazar d Communi cat i on Pr ogr am as r equi r ed by 29
CFR 1926. 59.
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1. 5. 2. 8   Lead,  Cadmi um,  Chr omi um Wast e Management

The Lead,  Cadmi um,  Chr omi um Wast e Management  Pl an must  compl y wi t h 
appl i cabl e r equi r ement s of  t he JEGS.  U. S f eder al ,  GOJ Nat i onal ,  
pr ef ect ur al ,  and l ocal  hazar dous wast e r egul at i ons and addr ess:

a.   I dent i f i cat i on and cl assi f i cat i on of  wast es associ at ed wi t h t he wor k.

b.   Est i mat ed quant i t i es of  wast es t o be gener at ed and di sposed of .

c.   Names and qual i f i cat i ons of  each cont r act or  t hat  wi l l  be t r anspor t i ng,  
st or i ng,  t r eat i ng,  and di sposi ng of  t he wast es.   I ncl ude t he f aci l i t y  
l ocat i on[  and oper at or ]  and a 24- hour  poi nt  of  cont act .   Fur ni sh t wo 
copi es of  l ocal  hazar dous wast e per mi t s.

d.   Names and qual i f i cat i ons ( exper i ence and t r ai ni ng)  of  per sonnel  who 
wi l l  be wor ki ng on- si t e wi t h hazar dous wast es.

e.   Li st  of  wast e handl i ng equi pment  t o be used i n per f or mi ng t he wor k,  t o 
i ncl ude cl eani ng,  vol ume r educt i on,  and t r anspor t  equi pment .

f .   Spi l l  pr event i on,  cont ai nment ,  and cl eanup cont i ngency measur es 
i ncl udi ng a heal t h and saf et y pl an t o be i mpl ement ed i n accor dance 
wi t h 29 CFR 1926. 65.

g.   Wor k pl an and schedul e f or  wast e cont ai nment ,  r emoval  and di sposal .  
Pr oper  cont ai nment  of  t he wast e i ncl udes usi ng accept abl e wast e 
cont ai ner s ( e. g. ,  55- gal l on dr ums)  as wel l  as pr oper  mar ki ng/ l abel i ng 
of  t he cont ai ner s.   Cl ean up and cont ai ner i ze wast es dai l y.

h.   I ncl ude any pr ocess t hat  may al t er  or  t r eat  wast e r ender i ng a 
hazar dous wast e non hazar dous.

i .   Uni t  cost  f or  hazar dous wast e di sposal  accor di ng t o t hi s pl an.

1. 5. 2. 9   Envi r onment al ,  Saf et y and Heal t h Compl i ance

I n addi t i on t o t he det ai l ed r equi r ement s of  t hi s speci f i cat i on,  compl y 
wi t h l aws,  or di nances,  r ul es,  and r egul at i ons of  t he JEGS,  U. S.  f eder al ,  
GOJ nat i onal ,  pr ef ect ur al ,  and l ocal  aut hor i t i es r egar di ng l ead,  cadmi um 
and chr omi um.   Compl y wi t h t he appl i cabl e r equi r ement s of  t he cur r ent  
i ssue of  29 CFR 1926. 62,  29 CFR 1926. 1126,  29 CFR 1926. 1127,  
ND OPNAVI NST 5100. 23,  and EM 385- 1- 1.   Submi t  mat t er s r egar di ng 
i nt er pr et at i on of  st andar ds t o t he Cont r act i ng Of f i cer  f or  r esol ut i on 
bef or e st ar t i ng wor k.   Wher e speci f i cat i on r equi r ement s and t he r ef er enced 
document s var y,  t he most  st r i ngent  r equi r ement s appl y.   The f ol l owi ng 
l ocal  l aws,  or di nances,  cr i t er i a,  r ul es and r egul at i ons r egar di ng 
r emovi ng,  handl i ng,  st or i ng,  t r anspor t i ng,  and di sposi ng of  l ead,  cadmi um 
and chr omi um- cont ami nat ed mat er i al s appl y:

a.   [ Wast e Di sposal  and Publ i c Cl eani ng Law -  l i censi ng and cer t i f i cat i on 
i n accor dance wi t h Japanese l aw] [ _____]

b.   [ _____]

[ [ Li censi ng] [  and cer t i f i cat i on]  i n t he st at e of  [ _____]  i s r equi r ed.
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] 1. 5. 3   Pr essur e Di f f er ent i al  Recor di ngs f or  Local  Exhaust  Syst em

Pr ovi de a l ocal  exhaust  syst em t hat  cr eat es a negat i ve pr essur e of  at  l east
 0. 51 mm of  wat er  r el at i ve t o t he pr essur e ext er nal  t o t he encl osur e and 
oper at e i t  cont i nuousl y,  24- hour s a day,  unt i l  t he t empor ar y encl osur e of  
t he l ead,  cadmi um,  chr omi um cont r ol  ar ea i s r emoved.   Submi t  pr essur e 
di f f er ent i al  r ecor di ngs f or  each wor k day t o t he [ PQP] [  and ] [ GC]  f or  
r evi ew and t o t he Cont r act i ng Of f i cer  wi t hi n 24- hour s f r om t he end of  each 
wor k day.

1. 5. 4   Li censes,  Per mi t s and Not i f i cat i ons

Cer t i f y and submi t  i n wr i t i ng t o t he Cont r act i ng Of f i cer  at  l east  [ 10]  
[ _____]  days pr i or  t o t he commencement  of  wor k t hat  [ _____]  l i censes,  
per mi t s and not i f i cat i ons have been obt ai ned.   Al l  associ at ed f ees or  
cost s i ncur r ed i n obt ai ni ng t he l i censes,  per mi t s and not i f i cat i ons ar e 
i ncl uded i n t he cont r act  pr i ce.

1. 5. 5   Occupant  Pr ot ect i on Pl an

The cer t i f i ed pr oj ect  desi gner  must  devel op and i mpl ement  an Occupant  
Pr ot ect i on Pl an descr i bi ng t he measur es and management  pr ocedur es t o be 
t aken dur i ng l ead,  cadmi um and chr omi um hazar d abat ement  act i v i t i es t o 
pr ot ect  t he bui l di ng occupant s/ bui l di ng f aci l i t i es and t he out si de 
envi r onment  f r om exposur e t o any l ead,  cadmi um and chr omi um cont ami nat i on 
whi l e l ead,  cadmi um and chr omi um hazar d abat ement  act i v i t i es ar e per f or med.

1. 5. 6   Pr e- Const r uct i on Conf er ence

Al ong wi t h t he CP,  meet  wi t h t he Cont r act i ng Of f i cer  t o di scuss i n det ai l  
t he Lead,  Cadmi um,  Chr omi um Wast e Management  Pl an and t he Lead,  Cadmi um,  
Chr omi um Compl i ance Pl an,  i ncl udi ng pr ocedur es and pr ecaut i ons f or  t he 
wor k.

1. 6   EQUI PMENT

1. 6. 1   Respi r at or s

Fur ni sh appr opr i at e r espi r at or s appr oved by t he Nat i onal  I nst i t ut e f or  
Occupat i onal  Saf et y and Heal t h ( NI OSH) ,  Depar t ment  of  Heal t h and Human 
Ser vi ces,  f or  use i n at mospher es cont ai ni ng l ead,  cadmi um and chr omi um 
dust ,  f ume and mi st .   Respi r at or s must  compl y wi t h t he r equi r ement s of  
29 CFR 1926. 62,  29 CFR 1926. 1126,  29 CFR 1926. 1127,  and any ot her  GOJ and 
l ocal  pr ef ect ur al  r equi r ement s on r espi r at or s.

1. 6. 2   Speci al  Pr ot ect i ve Cl ot hi ng

Per sonnel  exposed t o l ead,  cadmi um,  chr omi um cont ami nat ed dust  must  wear  
pr oper  [ di sposabl e]  [ uncont ami nat ed,  r eusabl e]  pr ot ect i ve whol e body 
cl ot hi ng,  head cover i ng,  gl oves,  eye,  and f oot  cover i ngs as r equi r ed by 
29 CFR 1926. 62,  29 CFR 1926. 1126,  29 CFR 1926. 1127.   Fur ni sh pr oper  
di sposabl e pl ast i c or  r ubber  gl oves t o pr ot ect  hands.   Reduce t he l evel  of  
pr ot ect i on onl y af t er  obt ai ni ng appr oval  f r om t he CP.

1. 6. 3   Rent al  Equi pment  Not i f i cat i on

I f  r ent al  equi pment  i s t o be used dur i ng PWL or  MCL handl i ng and di sposal ,  
not i f y t he r ent al  agency i n wr i t i ng concer ni ng t he i nt ended use of  t he 
equi pment .
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1. 6. 4   Vacuum Fi l t er s

UL 586 l abel ed HEPA f i l t er s.

1. 6. 5   Equi pment  f or  Gover nment  Per sonnel

Fur ni sh t he Cont r act i ng Of f i cer  wi t h [ t wo]  [ _____]  compl et e set s of  
per sonal  pr ot ect i ve equi pment  ( PPE)  dai l y,  as r equi r ed her ei n,  f or  ent r y 
i nt o and i nspect i on of  t he l ead,  cadmi um and chr omi um r emoval  wor k wi t hi n 
t he l ead,  cadmi um and chr omi um cont r ol l ed ar ea.   Per sonal  pr ot ect i ve 
equi pment  must  i ncl ude di sposabl e whol e body cover i ng,  i ncl udi ng 
appr opr i at e f oot ,  head,  eye,  and hand pr ot ect i on.   PPE  r emai ns t he 
pr oper t y of  t he Cont r act or .   The Gover nment  wi l l  pr ovi de r espi r at or y 
pr ot ect i on f or  t he Cont r act i ng Of f i cer .

1. 6. 6   Abr asi ve Removal  Equi pment

The use of  power ed machi ne f or  v i br at i ng,  sandi ng,  gr i ndi ng,  or  abr asi ve 
bl ast i ng i s pr ohi bi t ed unl ess equi pped wi t h l ocal  exhaust  vent i l at i on 
syst ems equi pped wi t h hi gh ef f i c i ency par t i cul at e ai r  ( HEPA)  f i l t er s.

1. 6. 7   Negat i ve Ai r  Pr essur e Syst em

1. 6. 7. 1   Mi ni mum Requi r ement s

Do not  pr oceed wi t h wor k i n t he ar ea unt i l  cont ai nment  i s set  up and HEPA 
f i l t r at i on syst ems ar e i n pl ace.   The negat i ve ai r  pr essur e syst em must  
meet  t he r equi r ement s of  ASSE/ SAFE Z9. 2 i ncl udi ng appr oved HEPA f i l t er s i n 
accor dance wi t h UL 586.   Negat i ve ai r  pr essur e equi pment  must  be equi pped 
wi t h new HEPA f i l t er s,  and be suf f i c i ent  t o mai nt ai n a mi ni mum pr essur e 
di f f er ent i al  of  mi nus 0. 005 kPa r el at i ve t o adj acent ,  unseal ed ar eas.   
Negat i ve ai r  pr essur e syst em mi ni mum r equi r ement s ar e l i s t ed as f ol l ows:

a.   The uni t  must  be capabl e of  del i ver i ng i t s r at ed vol ume of  ai r  wi t h a 
c l ean f i r st  st age f i l t er ,  an i nt er medi at e f i l t er  and a pr i mar y HEPA 
f i l t er  i n pl ace.

b.   The HEPA f i l t er  must  be cer t i f i ed as bei ng capabl e of  t r appi ng and 
r et ai ni ng mono- di sper se par t i c l es as smal l  as 0. 3 mi cr omet er s at  a 
mi ni mum ef f i c i ency of  99. 97 per cent .

c.   The uni t  must  be capabl e of  cont i nui ng t o del i ver  no l ess t han 70 
per cent  of  r at ed capaci t y when t he HEPA f i l t er  i s  70 per cent  f ul l  or  
measur es 0. 625 kPa st at i c pr essur e di f f er ent i al  on a magnehel i c gauge.

d.   Equi p t he uni t  wi t h a manomet er - t ype negat i ve pr essur e di f f er ent i al  
moni t or  wi t h mi nor  scal e di v i s i on of  0. 005 kPa and accur acy wi t hi n 
pl us or  mi nus 1. 0 per cent .   The manomet er  must  be cal i br at ed dai l y as 
r ecommended by t he manuf act ur er .

e.   Equi p t he uni t  wi t h a means f or  t he oper at or  t o easi l y i nt er pr et  t he 
r eadi ngs i n t er ms of  t he vol umet r i c f l ow r at e of  ai r  per  mi nut e movi ng 
t hr ough t he machi ne at  any gi ven moment .

f .   Equi p t he uni t  wi t h an el ect r oni c mechani sm t hat  aut omat i cal l y shut s 
t he machi ne of f  i n t he event  of  a f i l t er  br each or  absence of  a f i l t er .

g.   Equi p t he uni t  wi t h an audi bl e hor n t hat  sounds an al ar m when t he 
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machi ne has shut  i t sel f  of f .

h.   Equi p t he uni t  wi t h an aut omat i c saf et y mechani sm t hat  pr event s a 
wor ker  f r om i mpr oper l y i nser t i ng t he mai n HEPA f i l t er .

1. 6. 7. 2   Auxi l i ar y Gener at or

Pr ovi de an auxi l i ar y gener at or  wi t h capaci t y t o power  a mi ni mum of  50 
per cent  of  t he negat i ve ai r  machi nes at  any t i me dur i ng t he wor k.   When 
power  f ai l s ,  t he gener at or  cont r ol s must  aut omat i cal l y st ar t  t he gener at or  
and swi t ch t he negat i ve ai r  pr essur e syst em machi nes t o gener at or  power .   
The gener at or  must  not  pr esent  a car bon monoxi de hazar d t o wor ker s.

1. 6. 8   Vacuum Syst ems

Vacuum syst ems must  be sui t abl y s i zed f or  t he pr oj ect ,  and f i l t er s must  be 
capabl e of  t r appi ng and r et ai ni ng al l  mono- di sper se par t i c l es as smal l  as 
0. 3 mi cr omet er s ( mean aer odynami c di amet er )  at  a mi ni mum ef f i c i ency of  
99. 97 per cent .   Pr oper l y di spose of  used f i l t er s t hat  ar e bei ng r epl aced.

1. 6. 9   Heat  Bl ower  Guns

Heat  bl ower  guns must  be f l amel ess,  el ect r i cal ,  pai nt - sof t ener  t ype wi t h 
cont r ol s t o l i mi t  t emper at ur e t o 590 degr ees C.   Heat  bl ower  must  be 
( gr ounded)  120 vol t s ac,  and must  be equi pped wi t h cone,  f an,  gl ass 
pr ot ect or  and spoon r ef l ect or  nozzl es.

1. 7   PROJECT/ SI TE CONDI TI ONS

1. 7. 1   Pr ot ect i on of  Exi st i ng Wor k t o Remai n

Per f or m wor k wi t hout  damage or  cont ami nat i on of  adj acent  ar eas.   Wher e 
exi st i ng wor k i s damaged or  cont ami nat ed,  r est or e wor k t o i t s or i gi nal  
condi t i on or  bet t er  as det er mi ned by t he Cont r act i ng Of f i cer .

PART 2   PRODUCTS

2. 1   MATERI ALS AND EQUI PMENT

Keep mat er i al s and equi pment  needed t o compl et e t he pr oj ect  avai l abl e and 
on t he si t e.   Submi t  a descr i pt i on of  t he mat er i al s and equi pment  
r equi r ed;  i ncl udi ng Saf et y Dat a Sheet s ( SDSs)  f or  mat er i al  br ought  onsi t e 
t o per f or m t he wor k.

2. 1. 1   Expendabl e Suppl i es

Submi t  a descr i pt i on of  t he expendabl e suppl i es r equi r ed.

2. 1. 1. 1   Pol yet hyl ene Bags

Di sposabl e bags must  be pol yet hyl ene pl ast i c and be a mi ni mum of  0. 15 mm 
t hi ck ( 0. 1 mm/  t hi ck i f  doubl e bags ar e used)  or  any ot her  t hi ck pl ast i c 
mat er i al  shown t o demonst r at e at  l east  equi val ent  per f or mance;  and capabl e 
of  bei ng made l eak- t i ght .   Leak- t i ght  means t hat  sol i ds,  l i qui ds or  dust  
cannot  escape or  spi l l  out .

2. 1. 1. 2   Pol yet hyl ene Leak- t i ght  Wr appi ng

Wr appi ng used t o wr ap l ead,  cadmi um,  chr omi um cont ami nat ed debr i s must  be 
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pol yet hyl ene pl ast i c t hat  i s  a mi ni mum of  0. 15 mm t hi ck or  any ot her  t hi ck 
pl ast i c mat er i al  shown t o demonst r at e at  l east  equi val ent  per f or mance.

2. 1. 1. 3   Pol yet hyl ene Sheet i ng

Sheet i ng must  be pol yet hyl ene pl ast i c wi t h a mi ni mum t hi ckness of  0. 15 mm,  
or  any ot her  t hi ck pl ast i c mat er i al  shown t o demonst r at e at  l east  
equi val ent  per f or mance;  and be pr ovi ded i n t he l ar gest  sheet  s i ze 
r easonabl y accommodat ed by t he pr oj ect  t o mi ni mi ze t he number  of  seams.   
Wher e t he pr oj ect  l ocat i on const i t ut es an out  of  t he or di nar y pot ent i al  
f or  f i r e,  or  wher e unusual  f i r e hazar ds cannot  be el i mi nat ed,  pr ovi de 
f l ame- r esi st ant  pol yet hyl ene sheet s whi ch conf or m t o t he r equi r ement s of  
NFPA 701.

2. 1. 1. 4   Tape and Adhesi ve Spr ay

Tape and adhesi ve must  be capabl e of  seal i ng j oi nt s bet ween pol yet hyl ene 
sheet s and f or  at t achment  of  pol yet hyl ene sheet s t o adj acent  sur f aces.   
Af t er  dr y appl i cat i on,  t ape or  adhesi ve must  r et ai n adhesi on when exposed 
t o wet  condi t i ons,  i ncl udi ng amended wat er .   Tape must  be mi ni mum 50 mm 
wi de,  i ndust r i al  st r engt h.

2. 1. 1. 5   Cont ai ner s

When used,  cont ai ner s must  be l eak- t i ght  and be l abel ed i n accor dance wi t h 
EPA,  DOT,  GOJ,  l ocal  pr ef ect ur e,  and OSHA st andar ds.

2. 1. 1. 6   Chemi cal  Pai nt  St r i pper s

Chemi cal  pai nt  st r i pper s must  not  cont ai n met hyl ene chl or i de and be 
f or mul at ed t o pr event  st ai n,  di scol or at i on,  or  r ai s i ng of  t he subst r at e 
mat er i al s.

2. 1. 1. 7   Chemi cal  Pai nt  St r i pper  Neut r al i zer

Neut r al i zer s f or  pai nt  st r i pper s must  be compat i bl e wi t h t he subst r at e and 
sui t abl e f or  use wi t h t he chemi cal  st r i pper  t hat  has been appl i ed t o t he 
sur f ace.

2. 1. 1. 8   Det er gent s and Cl eaner s

Det er gent s or  c l eani ng agent s must  not  cont ai n t r i sodi um phosphat e and 
have demonst r at ed ef f ect i veness i n l ead,  cadmi um and chr omi um cont r ol  wor k 
usi ng cl eani ng t echni ques speci f i ed by HUD 6780 gui del i nes.

PART 3   EXECUTI ON

3. 1   PREPARATI ON

3. 1. 1   Pr ot ect i on

3. 1. 1. 1   Not i f i cat i on

a.   Not i f y t he Cont r act i ng Of f i cer  [ 20]  [ _____]  days pr i or  t o t he st ar t  of  
any l ead,  cadmi um and chr omi um wor k.

[ b.   Occupant  Not i f i cat i on

Submi t  occupant  wr i t t en acknowl edgment  of  t he del i ver y of  l ead hazar d 
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i nf or mat i on pamphl et  ( EPA 747- K- 99- 001 " Pr ot ect  Your  Fami l y Fr om Lead 
i n Your  Home" )  pr i or  t o commenci ng t he r enovat i on wor k f or  each 
af f ect ed uni t  usi ng l anguage pr ovi ded i n 40 CFR 745 Subpar t  E.

] [ c.   Not i f i cat i on of  t he Commencement  of  [ LBP]  Hazar d Abat ement

[ Submi t  a copy of  t he not i f i cat i on of  t he commencement  of [  LBP]  hazar d 
abat ement  t o [ _____]  accor di ng t o t he pr ocedur es est abl i shed by 
[ _____] .

] ] 3. 1. 1. 2   Lead,  Cadmi um,  Chr omi um Cont r ol  Ar ea

a.   Physi cal  Boundar y -  Pr ovi de physi cal  boundar i es ar ound t he l ead,  
cadmi um,  chr omi um cont r ol  ar ea by r opi ng of f  t he ar ea desi gnat ed i n 
t he wor k pl an or  pr ovi di ng cur t ai ns,  por t abl e par t i t i ons or  ot her  
encl osur es t o ensur e t hat  l ead,  cadmi um and chr omi um wi l l  not  escape 
out si de of  t he l ead,  cadmi um and chr omi um cont r ol  ar ea.   Pr ohi bi t  t he 
gener al  publ i c f r om accessi ng t he l ead,  cadmi um,  chr omi um cont r ol  
ar eas.  

b.   War ni ng Si gns -  Pr ovi de bi l i ngual  war ni ng si gns i n Engl i sh and 
Japanese  at  appr oaches t o l ead,  cadmi um,  chr omi um cont r ol  ar eas.   
Locat e s i gns at  such a di st ance t hat  per sonnel  may r ead t he si gn and 
t ake t he necessar y pr ecaut i ons bef or e ent er i ng t he ar ea.   Si gns must  
compl y wi t h t he r equi r ement s of  29 CFR 1926. 62.

3. 1. 1. 3   Fur ni shi ngs

[ The Gover nment  wi l l  r emove f ur ni t ur e and equi pment  f r om t he bui l di ng 
bef or e l ead,  cadmi um and chr omi um wor k begi ns.

] [ Fur ni t ur e [ _____]  and equi pment  wi l l  r emai n i n t he [ bui l di ng] [ l ead,  
cadmi um,  chr omi um cont r ol  ar ea] .   Pr ot ect  and cover  f ur ni shi ngs or  r emove 
f ur ni shi ngs f r om t he wor k ar ea and st or e i n a l ocat i on appr oved by t he 
Cont r act i ng Of f i cer .

] [ Exi st i ng [ f ur ni t ur e] [  and ] [ equi pment ]  i s  l ead,  cadmi um and chr omi um 
cont ami nat ed,  [ decont ami nat e] [ di spose of  as l ead,  cadmi um,  chr omi um 
cont ami nat ed wast e] .

] 3. 1. 1. 4   Heat i ng,  Vent i l at i ng and Ai r  Condi t i oni ng ( HVAC)  Syst ems

Shut  down,  l ock out ,  and i sol at e HVAC syst ems t hat  suppl y,  exhaust ,  or  
pass t hr ough t he l ead,  cadmi um,  chr omi um cont r ol  ar eas.   Seal  i nt ake and 
exhaust  vent s i n t he l ead,  cadmi um,  chr omi um cont r ol  ar ea wi t h 0. 15 mm 
pl ast i c sheet  and t ape.   Seal  seams i n HVAC component s t hat  pass t hr ough 
t he l ead,  cadmi um,  chr omi um cont r ol  ar ea. [   Pr ovi de t empor ar y HVAC syst em 
f or  ar eas i n whi ch HVAC has been shut  down out si de t he l ead,  cadmi um,  
chr omi um cont r ol  ar ea. ]

3. 1. 1. 5   Local  Exhaust  Syst em

Pr ovi de a l ocal  exhaust  syst em i n t he l ead,  cadmi um,  chr omi um cont r ol  ar ea 
i n accor dance wi t h ASSE/ SAFE Z9. 2,  29 CFR 1926. 62,  29 CFR 1926. 1126 and 
29 CFR 1926. 1127 t hat  wi l l  pr ovi de at  l east  [ 4] [ _____]  ai r  changes per  
hour  i nsi de of  t he negat i ve pr essur e encl osur e.   Local  exhaust  equi pment  
must  be oper at ed 24- hour s per  day,  unt i l  t he l ead,  cadmi um,  chr omi um 
cont r ol  ar ea i s r emoved and must  be l eak pr oof  t o t he f i l t er  and equi pped 
wi t h HEPA f i l t er s.   Mai nt ai n a mi ni mum pr essur e di f f er ent i al  i n t he l ead,  
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cadmi um,  chr omi um cont r ol  ar ea of  mi nus 0. 51 mm of  wat er  col umn r el at i ve 
t o adj acent ,  unseal ed ar eas.   Pr ovi de cont i nuous 24- hour  per  day 
moni t or i ng of  t he pr essur e di f f er ent i al  wi t h a pr essur e di f f er ent i al  
aut omat i c r ecor di ng i nst r ument .   The bui l di ng vent i l at i on syst em must  not  
be used as t he l ocal  exhaust  syst em f or  t he l ead,  cadmi um,  chr omi um 
cont r ol  ar ea.   Fi l t er s on exhaust  equi pment  must  conf or m t o ASSE/ SAFE Z9. 2 
and UL 586.   Ter mi nat e t he l ocal  exhaust  syst em  out  of  door s and r emot e 
f r om any publ i c access or  vent i l at i on syst em i nt akes.

3. 1. 1. 6   Negat i ve Ai r  Pr essur e Syst em Cont ai nment

a.   Oper at e t he negat i ve ai r  pr essur e syst ems t o pr ovi de at  l east  
[ 4] [ 10] [ _____]  ai r  changes per  hour  i nsi de t he cont ai nment .   Oper at e 
t he l ocal  exhaust  uni t  equi pment  cont i nuousl y unt i l  t he cont ai nment  i s 
r emoved.   Smoke t est  t he negat i ve ai r  pr essur e syst em f or  l eaks at  t he 
begi nni ng of  each shi f t .   The cer t i f i ed super vi sor  i s r esponsi bl e t o 
cont i nuousl y moni t or  and keep a pr essur e di f f er ent i al  l og wi t h an 
aut omat i c manomet r i c r ecor di ng i nst r ument .   Not i f y t he Cont r act i ng 
Of f i cer  i mmedi at el y i f  t he pr essur e di f f er ent i al  f al l s  bel ow t he 
pr escr i bed mi ni mum.   Submi t  t he cont i nuousl y moni t or ed pr essur e 
di f f er ent i al  l og,  as speci f i ed.   Do not  use t he bui l di ng vent i l at i on 
syst em as t he l ocal  exhaust  syst em.   Ter mi nat e t he l ocal  exhaust  
syst em out  of  door s unl ess t he Cont r act i ng Of f i cer  al l ows an al t er nat e 
ar r angement .   Al l  f i l t er s must  be new at  t he begi nni ng of  t he pr oj ect  
and be per i odi cal l y changed as necessar y t o mai nt ai n speci f i ed 
pr essur e di f f er ent i al  and di sposed of  as l ead,  cadmi um and chr omi um 
cont ami nat ed wast e.

b.   Di scont i nui ng Negat i ve Ai r  Pr essur e Syst em.   Oper at e t he negat i ve ai r  
pr essur e syst em cont i nuousl y dur i ng abat ement  act i v i t i es unl ess 
ot her wi se aut hor i zed by t he Cont r act i ng Of f i cer .   At  t he compl et i on of  
t he pr oj ect ,  uni t s must  be r un unt i l  f ul l  c l eanup has been compl et ed 
and f i nal  c l ear ance t est i ng r equi r ement s have been met .   Di smant l i ng 
of  t he negat i ve ai r  pr essur e syst ems must  [ conf or m t o wr i t t en 
decont ami nat i on pr ocedur es]  [ be appr oved by t he Cont r act i ng Of f i cer ]  
be as pr esent ed i n t he Lead,  Cadmi um,  Chr omi um Compl i ance Pl an.   Seal  
t he HEPA f i l t er  machi ne i nt akes wi t h pol yet hyl ene t o pr event  
envi r onment al  cont ami nat i on.

3. 1. 1. 7   Decont ami nat i on Shower  Faci l i t y

Pr ovi de cl ean and cont ami nat ed change r ooms and shower  f aci l i t i es i n 
accor dance wi t h t hi s speci f i cat i on and 29 CFR 1926. 62,  29 CFR 1926. 1126,  
29 CFR 1926. 1127.

3. 1. 1. 8   Eye Wash St at i on

Pr ovi de sui t abl e f aci l i t i es wi t hi n t he wor k ar ea f or  qui ck dr enchi ng or  
f l ushi ng of  t he eyes wher e eyes may be exposed t o i nj ur i ous cor r osi ve 
mat er i al s.

3. 1. 1. 9   Mechani cal  Vent i l at i on Syst em

a.   Use adequat e vent i l at i on t o cont r ol  per sonnel  exposur e t o l ead,  
cadmi um and chr omi um i n accor dance wi t h 29 CFR 1926. 62,  
29 CFR 1926. 1126,  29 CFR 1926. 1127.   To t he ext ent  f easi bl e,  use l ocal  
exhaust  vent i l at i on or  ot her  col l ect i on syst ems,  appr oved by t he CP.   
Eval uat e and mai nt ai n l ocal  exhaust  vent i l at i on syst ems i n accor dance 
wi t h 29 CFR 1926. 62,  29 CFR 1926. 1126,  29 CFR 1926. 1127.
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b.   Vent  l ocal  exhaust  out si de t he bui l di ng and away f r om bui l di ng 
vent i l at i on i nt akes or  ensur e syst em i s connect ed t o HEPA f i l t er s.

c.   Use l ocal l y exhaust ed,  power  act uat ed t ool s or  manual  hand t ool s.

3. 1. 1. 10   Per sonnel  Pr ot ect i on

Per sonnel  must  wear  and use pr ot ect i ve c l ot hi ng and equi pment  as speci f i ed 
her ei n.   Eat i ng,  smoki ng,  or  dr i nki ng or  appl i cat i on of  cosmet i cs i s not  
per mi t t ed i n t he l ead,  cadmi um,  chr omi um cont r ol  ar ea.   No one wi l l  be 
per mi t t ed i n t he l ead,  cadmi um,  chr omi um cont r ol  ar ea unl ess t hey have 
been appr opr i at el y t r ai ned and pr ovi ded wi t h pr ot ect i ve equi pment .

3. 2   ERECTI ON

3. 2. 1   Lead,  Cadmi um,  Chr omi um Cont r ol  Ar ea Requi r ement s

[ Est abl i sh a l ead,  cadmi um,  chr omi um cont r ol  ar ea by compl et el y 
est abl i shi ng bar r i er s and physi cal  boundar i es ar ound t he ar ea or  st r uct ur e 
wher e PWL or  MCL r emoval  oper at i ons wi l l  be per f or med.

]
[ Ful l  cont ai nment  -  Cont ai n r emoval  oper at i ons by t he use of [  cr i t i cal  

bar r i er s] [  and HEPA f i l t er ed exhaust ] [  a negat i ve pr essur e encl osur e 
syst em wi t h decont ami nat i on f aci l i t i es and wi t h HEPA f i l t er ed exhaust  i f  
r equi r ed by t he CP] .   For  cont ai nment  ar eas l ar ger  t han 100 squar e met er s 
i nst al l  a mi ni mum of  t wo 450 mm squar e v i ewi ng por t s.   Locat e por t s t o 
pr ovi de a v i ew of  t he r equi r ed wor k f r om t he ext er i or  of  t he encl osed 
cont ami nat ed ar ea.   Gl aze por t s wi t h l ami nat ed saf et y gl ass.

] 3. 3   APPLI CATI ON

3. 3. 1   Lead,  Cadmi um,  Chr omi um Wor k

Per f or m l ead,  cadmi um,  chr omi um wor k i n accor dance wi t h appr oved Lead,  
Cadmi um,  Chr omi um Compl i ance Pl an.   Use pr ocedur es and equi pment  r equi r ed 
t o l i mi t  occupat i onal  exposur e and envi r onment al  cont ami nat i on wi t h l ead,  
cadmi um,  chr omi um when t he wor k i s per f or med i n accor dance wi t h 
29 CFR 1926. 62,  29 CFR 1926. 1126,  29 CFR 1926. 1127[  or  40 CFR 745] ,  and as 
speci f i ed her ei n.   Di spose of  al l  PWL or  MCL and associ at ed wast e i n 
compl i ance wi t h t he JEGS.  U. S.  f eder al ,  GOJ nat i onal ,  pr ef ect ur al  l aws and 
r egul at i ons,  and l ocal  r equi r ement s.

3. 3. 2   Pai nt  wi t h Lead,  Cadmi um,  Chr omi um or  Mat er i al  Cont ai ni ng Lead,  
Cadmi um,  Chr omi um Removal

[ Manual  or  power  sandi ng or  gr i ndi ng of  l ead,  cadmi um,  chr omi um sur f aces 
or  mat er i al s i s not  per mi t t ed unl ess t ool s ar e equi pped wi t h HEPA 
at t achment s or  wet  met hods.   The dr y sandi ng or  gr i ndi ng of  sur f aces t hat  
cont ai n l ead,  cadmi um,  chr omi um i s pr ohi bi t ed.   ] Pr ovi de met hodol ogy f or  
r emovi ng l ead,  cadmi um,  chr omi um i n t he Lead,  Cadmi um,  Chr omi um Compl i ance 
Pl an.   Sel ect  l ead,  cadmi um,  chr omi um r emoval  pr ocesses t o mi ni mi ze 
cont ami nat i on of  wor k ar eas out si de t he cont r ol  ar ea wi t h l ead,  cadmi um,  
chr omi um cont ami nat ed dust  or  ot her  l ead,  cadmi um,  chr omi um cont ami nat ed 
debr i s or  wast e and t o ensur e t hat  unpr ot ect ed per sonnel  ar e not  exposed 
t o hazar dous concent r at i ons of  l ead,  cadmi um,  chr omi um.   Descr i be t hi s 
r emoval  pr ocess i n t he Lead,  Cadmi um,  Chr omi um Compl i ance Pl an.   [ _____]

[ Avoi d [ f l ash r ust i ng] [ det er i or at i on]  of  t he subst r at e.   Pr ovi de sur f ace 
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pr epar at i ons f or  pai nt i ng i n accor dance wi t h Sect i on 09 90 00 PAI NTS AND 
COATI NGS.

]
Pr ovi de met hodol ogy f or  l ead,  cadmi um and chr omi um,  LBP/ PWL 
[ r emoval ] [ abat ement / cont r ol ]  and pr ocesses t o mi ni mi ze cont ami nat i on of  
wor k ar eas out si de t he cont r ol  ar ea wi t h l ead,  cadmi um,  chr omi um 
cont ami nat ed dust  or  ot her  l ead,  cadmi um,  chr omi um cont ami nat ed 
debr i s/ wast e and t o ensur e t hat  unpr ot ect ed per sonnel  ar e not  exposed t o 
hazar dous concent r at i ons of  l ead,  cadmi um,  chr omi um.   Descr i be t hi s l ead, ,  
cadmi um and chr omi um,  LBP/ PWL r emoval / cont r ol  pr ocess i n t he Lead,  
Cadmi um,  Chr omi um Compl i ance Pl an.   [ _____]

3. 3. 2. 1   Pai nt  wi t h Lead,  Cadmi um,  Chr omi um or  Mat er i al  Cont ai ni ng Lead,  
Cadmi um,  Chr omi um -  I ndoor  Removal

Per f or m [ manual ] [ mechani cal ]  r emoval [  and t her mal  cut t i ng]  i n t he l ead,  
cadmi um,  chr omi um  cont r ol  ar eas usi ng encl osur es,  bar r i er s or  
cont ai nment s[  and power ed l ocal l y exhaust ed t ool s equi pped wi t h HEPA 
f i l t er s] .   Col l ect  r esi due and debr i s f or  di sposal  i n accor dance wi t h t he  
JEGS,  U. S.  f eder al ,  GOJ nat i onal ,  pr ef ect ur al ,  and l ocal  r equi r ement s.

3. 3. 2. 2   Pai nt  wi t h Lead,  Cadmi um,  Chr omi um  or  Mat er i al  Cont ai ni ng Lead,  
Cadmi um,  Chr omi um  -  Out door  Removal

Per f or m out door  r emoval  as i ndi cat ed i n t he JEGS,  U. S.  f eder al ,  GOJ 
nat i onal ,  pr ef ect ur al ,  and l ocal  r egul at i ons and i n t he Lead,  Cadmi um,  
Chr omi um  Compl i ance Pl an.   The wor ksi t e pr epar at i on ( bar r i er s or  
cont ai nment s)  must  be j ob dependent  and pr esent ed i n t he Lead,  Cadmi um,  
Chr omi um  Compl i ance Pl an.

3. 3. 3   Per sonnel  Exi t i ng Pr ocedur es

Whenever  per sonnel  exi t  t he l ead,  cadmi um,  chr omi um cont r ol l ed ar ea,  t hey 
must  per f or m t he f ol l owi ng pr ocedur es and must  not  l eave t he wor k pl ace 
wear i ng any cl ot hi ng or  equi pment  wor n i n t he cont r ol  ar ea:

a.   Vacuum al l  c l ot hi ng bef or e ent er i ng t he cont ami nat ed change r oom.

b.   Remove pr ot ect i ve c l ot hi ng i n t he cont ami nat ed change r oom,  and pl ace 
t hem i n an appr oved i mper meabl e di sposal  bag.

[ c.   Shower .

] [ c.   Wash hands and f ace at  t he s i t e,  don appr opr i at e di sposabl e or  
uncont ami nat ed r eusabl e c l ot hi ng,  move t o an appr opr i at e shower  
f aci l i t y ,  shower .

] d.  Change t o c l ean cl ot hes pr i or  t o l eavi ng t he cl ean cl ot hes st or age ar ea.

3. 4   FI ELD QUALI TY CONTROL

3. 4. 1   Test s

3. 4. 1. 1   Ai r  and Wi pe Sampl i ng

Conduct  sampl i ng f or  l ead,  cadmi um,  chr omi um i n accor dance wi t h 
29 CFR 1926. 62,  29 CFR 1926. 1126,  29 CFR 1926. 1127 and as speci f i ed 
her ei n.   Ai r  and wi pe sampl i ng must  be di r ect ed or  per f or med by t he CP.
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a.   The CP must  be on t he j ob s i t e di r ect i ng t he ai r  and wi pe sampl i ng and 
i nspect i ng t he PWL or  MCL r emoval  wor k t o ensur e t hat  t he r equi r ement s 
of  t he cont r act  have been sat i sf i ed dur i ng t he ent i r e PWL or  MCL 
oper at i on.

b.   Col l ect  per sonal  ai r  sampl es on empl oyees who ar e ant i c i pat ed t o have 
t he gr eat est  r i sk of  exposur e as det er mi ned by t he CP.   I n addi t i on,  
col l ect  ai r  sampl es on at  l east  t went y- f i ve per cent  of  t he wor k cr ew 
or  a mi ni mum of  t wo empl oyees,  whi chever  i s gr eat er ,  dur i ng each wor k 
shi f t .

c.   Submi t  r esul t s of  ai r  sampl es,  s i gned by t he CP,  wi t hi n 72- hour s af t er  
t he ai r  sampl es ar e t aken.

d.   Conduct  ar ea ai r  sampl i ng dai l y,  on each shi f t  i n whi ch l ead,  cadmi um 
and chr omi um and l ead- based pai nt  r emoval  oper at i ons ar e per f or med,  i n 
ar eas i mmedi at el y adj acent  t o t he l ead,  cadmi um and chr omi um cont r ol  
ar ea.   Conduct  suf f i c i ent  ar ea moni t or i ng t o ensur e unpr ot ect ed 
per sonnel  ar e not  exposed at  or  above 30 mi cr ogr ams of  l ead per  cubi c 
met er  of  ai r  or  2. 5 mi cr ogr ams of  cadmi um/ chr omi um per  cubi c met er  of  
ai r .   I f  30 mi cr ogr ams of  l ead per  cubi c met er  of  ai r  or  2. 5 
mi cr ogr ams of  cadmi um/ chr omi um per  cubi c met er  of  ai r  i s  r eached or  
exceeded,  st op wor k,  cor r ect  t he condi t i ons( s)  causi ng t he i ncr eased 
l evel s.   Not i f y t he Cont r act i ng Of f i cer  i mmedi at el y.  Det er mi ne i f  
condi t i on( s)  r equi r e any f ur t her  change i n wor k met hods.   Resume 
r emoval  wor k onl y af t er  t he CP and t he Cont r act i ng Of f i cer  gi ve 
appr oval .

[ e.   Bef or e any wor k begi ns, [  a t hi r d par t y consul t ant  must ]  col l ect  and 
anal yze basel i ne wi pe[  and soi l ]  sampl es i n accor dance wi t h met hods 
def i ned by t he JEGS,  U. S.  f eder al ,  GOJ nat i onal ,  pr ef ect ur al ,  and 
l ocal  st andar ds i nsi de and out si de of  t he physi cal  boundar y t o assess 
t he degr ee of  dust  cont ami nat i on i n t he f aci l i t y  pr i or  t o l ead,  
cadmi um and chr omi um di st ur bance or  r emoval .   Pr ovi de I ni t i al  Sampl e 
Resul t s t o t he Cont r act i ng Of f i cer  bef or e wor k begi ns.

]
[ f .  Sur f ace Wi pe Sampl es -  Col l ect  sur f ace wi pe sampl es on f l oor s at  a 

l ocat i on no gr eat er  t han 3 m out si de t he l ead,  cadmi um,  chr omi um 
cont r ol  ar ea at  a f r equency of  once per  day whi l e l ead,  cadmi um,  
chr omi um r emoval  wor k i s conduct ed i n occupi ed bui l di ngs.   Sur f ace 
wi pe sampl es or  Mi cr o Vacuum sur f ace sampl e r esul t s must  meet  cr i t er i a 
i n par agr aph CLEARANCE CERTI FI CATI ON.

] 3. 4. 1. 2   Sampl i ng Af t er  Removal

Af t er  t he v i sual  i nspect i on, [  conduct  soi l  sampl i ng i f  bar e soi l  i s  
pr esent  dur i ng ext er nal  r emoval  oper at i ons and]  col l ect  wi pe[  and soi l ]  
sampl es accor di ng t o t he HUD pr ot ocol  cont ai ned i n HUD 6780 t o det er mi ne 
t he l ead,  cadmi um and chr omi um cont ent  of  set t l ed dust  i n mi cr ogr ams per  
squar e met er  f oot  of  sur f ace ar ea[  and mi cr ogr ams per  gr am ( ug/ g)  f or  
soi l ] .

[ 3. 4. 1. 3   Test i ng of  Mat er i al  Cont ai ni ng Lead,  Cadmi um,  Chr omi um Resi due

Test  r esi due i n accor dance wi t h 40 CFR 261 f or  hazar dous wast e.
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] 3. 5   CLEANI NG AND DI SPOSAL

3. 5. 1   Cl eanup

Mai nt ai n sur f aces of  t he l ead,  cadmi um,  chr omi um cont r ol  ar ea f r ee of  
accumul at i ons of  dust  and debr i s.   Rest r i ct  t he spr ead of  dust  and debr i s;  
keep wast e f r om bei ng di st r i but ed over  t he wor k ar ea.   Do not  dr y sweep or  
use pr essur i zed ai r  t o c l ean up t he ar ea.   At  t he end of  each shi f t  and 
when t he l ead,  cadmi um,  chr omi um oper at i on has been compl et ed,  c l ean t he 
cont r ol l ed ar ea of  al l  v i s i bl e cont ami nat i on by vacuumi ng wi t h a HEPA 
f i l t er ed vacuum cl eaner ,  wet  moppi ng t he ar ea and wet  wi pi ng t he ar ea as 
i ndi cat ed by t he Lead,  Cadmi um,  Chr omi um Compl i ance Pl an.   Recl ean ar eas 
showi ng dust  or  debr i s.  Af t er  v i s i bl e dust  and debr i s i s r emoved,  wet  wi pe 
and HEPA vacuum al l  sur f aces i n t he cont r ol l ed ar ea.   I f  adj acent  ar eas 
become cont ami nat ed at  any t i me dur i ng t he wor k,  c l ean,  v i sual l y i nspect ,  
and t hen wi pe sampl e al l  cont ami nat ed ar eas.   The CP must  t hen cer t i f y i n 
wr i t i ng t hat  t he ar ea has been cl eaned of  l ead,  cadmi um and chr omi um 
cont ami nat i on bef or e c l ear ance t est i ng.

3. 5. 1. 1   Cl ear ance Cer t i f i cat i on

The CP must  cer t i f y i n wr i t i ng t hat  ai r  sampl es col l ect ed out si de t he 
l ead,  cadmi um,  chr omi um cont r ol  ar ea dur i ng pai nt  r emoval  oper at i ons ar e 
l ess t han 30 mi cr ogr ams of  l ead per  cubi c met er  of  ai r  and l ess t han 2. 5 
mi cr ogr ams of  cadmi um/ chr omi um per  cubi c met er  of  ai r ;  t he r espi r at or y 
pr ot ect i on used f or  t he empl oyees was adequat e;  t he wor k pr ocedur es wer e 
per f or med i n accor dance wi t h 29 CFR 1926. 62,  29 CFR 1926. 1126,  
29 CFR 1926. 1127;  and t hat  t her e wer e no vi s i bl e accumul at i ons of  mat er i al  
and dust  cont ai ni ng l ead,  cadmi um,  chr omi um l ef t  i n t he wor k s i t e.   Do not  
r emove t he l ead,  cadmi um,  chr omi um cont r ol  ar ea or  r oped of f  boundar y and 
war ni ng si gns pr i or  t o t he Cont r act i ng Of f i cer ' s acknowl edgement  of  
r ecei pt  of  t he CP cer t i f i cat i on.

[ The t hi r d par t y consul t ant  must  cer t i f y sur f ace wi pe sampl e r esul t s 
col l ect ed i nsi de and out si de t he wor k ar ea ar e[  l ess t han 40 mi cr ogr ams of  
l ead per  0. 1 squar e met er  on f l oor s,  l ess t han 250 mi cr ogr ams of  l ead per  
0. 1 squar e met er  on i nt er i or  wi ndow si l l s  and l ess t han 400 mi cr ogr ams of  
l ead per  0. 1 squar e met er  on wi ndow t r oughs] [  not  s i gni f i cant l y gr eat er  
t han t he i ni t i al  sur f ace l oadi ng det er mi ned pr i or  t o wor k] .

] [ The t hi r d par t y consul t ant  must  cer t i f y sur f ace wi pe sampl e or  Mi cr o 
Vacuum sur f ace sampl e r esul t s col l ect ed i nsi de and out si de t he wor k ar ea 
ar e l ess t han 200 mi cr ogr ams of  l ead per  0. 1 squar e met er  on f l oor s or  
hor i zont al  sur f aces.   Mi cr o Vacuum t echni que shoul d be used on r ough or  
por ous sur f aces whi ch ar e di f f i cul t  t o achi eve cl ear ance by t he wi pe 
sampl i ng met hodol ogy.

] [ Cer t i f y sur f ace wi pe sampl es ar e not  s i gni f i cant l y gr eat er  t han t he 
i ni t i al  sur f ace l oadi ng det er mi ned pr i or  t o wor k.

] [ Cl ear  t he l ead,  cadmi um,  chr omi um cont r ol  ar ea i n i ndust r i al  f aci l i t i es of  
al l  v i s i bl e dust  and debr i s.

] [ For  ext er i or  wor k,  soi l  sampl es t aken at  t he ext er i or  of  t he wor k s i t e 
must  be used t o det er mi ne i f  soi l  l ead,  cadmi um,  chr omi um l evel s have 
i ncr eased at  a st at i st i cal l y s i gni f i cant  l evel  ( s i gni f i cant  at  t he 95 
per cent  conf i dence l i mi t )  f r om t he soi l  l ead,  cadmi um,  chr omi um l evel s 
pr i or  t o t he oper at i on.   I f  soi l  l ead,  cadmi um,  chr omi um l evel s ei t her  
show a st at i st i cal l y s i gni f i cant  i ncr ease above soi l  l ead,  cadmi um,  
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chr omi um l evel s pr i or  t o wor k or  soi l  l ead,  cadmi um,  chr omi um l evel s above 
any appl i cabl e JEGS,  U.  S.  f eder al ,  GOJ nat i onal ,  pr ef ect ur al ,  or  l ocal  
st andar d f or  l ead,  cadmi um,  chr omi um i n soi l ,  t he soi l  must  be r emedi at ed.

] [ For  l ead,  cadmi um and chr omi um- based pai nt  hazar d abat ement  wor k,  sur f ace 
wi pe and soi l  sampl i ng must  be conduct ed and cl ear ance det er mi nat i ons made 
accor di ng t o t he wor k pr act i ce st andar ds pr esent ed i n 40 CFR 745. 227.

] 3. 5. 2   Di sposal

a.   Di spose of  mat er i al ,  whet her  hazar dous or  non- hazar dous i n accor dance 
wi t h al l  l aws and pr ovi s i ons and al l  JEGS,  U. S.  f eder al ,  GOJ nat i onal ,  
pr ef ect ur al  l aws and r egul at i ons or  l ocal  r egul at i ons.   Ensur e al l  
wast e i s pr oper l y char act er i zed.   The r esul t  of  each wast e 
char act er i zat i on ( TCLP f or  RCRA mat er i al s)  wi l l  di ct at e di sposal  
r equi r ement s.

b.   Cont r act or  i s r esponsi bl e f or  segr egat i on of  wast e.   Col l ect  l ead,  
cadmi um,  chr omi um cont ami nat ed wast e,  scr ap,  debr i s,  bags,  cont ai ner s,  
equi pment ,  and l ead,  cadmi um,  chr omi um cont ami nat ed cl ot hi ng t hat  may 
pr oduce ai r bor ne concent r at i ons of  l ead,  cadmi um,  chr omi um par t i c l es.   
Label  t he cont ai ner s i n accor dance wi t h t he JEGS,  29 CFR 1926. 62,  
29 CFR 1926. 1126,  29 CFR 1926. 1127 and 40 CFR 261,  40 CFR 262 and 
cor r espondi ng st at e r egul at i ons.

c.   Di spose of  l ead,  cadmi um,  chr omi um cont ami nat ed mat er i al  c l assi f i ed as 
hazar dous wast e at  a l ocal l y appr oved hazar dous wast e t r eat ment ,  
st or age,  or  di sposal  f aci l i t y  of f  Gover nment  pr oper t y.

d.   Accumul at e wast e mat er i al s i n U. S.  Depar t ment  of  Tr anspor t at i on (
49 CFR 178)  appr oved 55 gal l on dr ums or  appr opr i at el y s i zed cont ai ner  
f or  smal l er  vol umes.   Pr oper l y l abel  each dr um t o i dent i f y t he t ype of  
hazar dous mat er i al  ( 49 CFR 172) .   For  hazar dous wast e,  t he col l ect i on 
cont ai ner  r equi r es mar ki ng/ l abel i ng i n accor dance wi t h t he JEGS,  
40 CFR 262 and cor r espondi ng GOJ nat i onal  and l ocal  pr ef ect ur al  
r egul at i ons dur i ng t he accumul at i on/ col l ect i on t i mef r ame.   The 
Cont r act i ng Of f i cer  or  an aut hor i zed r epr esent at i ve wi l l  assi gn an 
ar ea f or  accumul at i on of  wast e cont ai ner s.   Coor di nat e aut hor i zed 
accumul at i on vol umes and t i me l i mi t s wi t h t he host  i nst al l at i on 
envi r onment al  f unct i on.

e.   Handl e,  st or e,  t r anspor t ,  and di spose l ead,  cadmi um,  chr omi um or  l ead,  
cadmi um,  chr omi um cont ami nat ed wast e i n accor dance wi t h t he JEGS,  
40 CFR 260,  40 CFR 261,  40 CFR 262,  40 CFR 263,  40 CFR 264,  and 
40 CFR 265.   Compl y wi t h l and di sposal  r est r i ct i on not i f i cat i on 
r equi r ement s as r equi r ed by 40 CFR 268.

f .   Al l  l ead,  cadmi um,  and chr omi um wast e gener at i on,  management , and 
di sposal  wi l l  be coor di nat ed wi t h t he host  i nst al l at i on envi r onment al  
f unct i on.

3. 5. 2. 1   Di sposal  Document at i on

  Coor di nat e al l  di sposal  or  of f - s i t e shi pment s of  l ead,  cadmi um,  and 
chr omi um wast e wi t h t he host  i nst al l at i on envi r onment al  f unct i on.   Submi t  
wr i t t en evi dence of  TSD appr oval  t o demonst r at e t he hazar dous wast e 
t r eat ment ,  st or age,  or  di sposal  f aci l i t y  ( TSD)  i s appr oved f or  l ead,  
cadmi um,  chr omi um di sposal  by t he EPA,  St at e or  l ocal  r egul at or y 
agenci es.   Submi t  one copy of  t he compl et ed hazar dous wast e mani f est ,  
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si gned and dat ed by t he i ni t i al  t r anspor t er  i n accor dance wi t h 40 CFR 262,  
JEGS,  GOJ Nat i onal ,  pr ef ect ur al  l aws and l ocal  r egul at i ons.   Pr ovi de a 
cer t i f i cat e t hat  t he wast e was accept ed by t he di sposal  f aci l i t y . [   
Pr ovi de t ur n- i n document s or  wei ght  t i cket s f or  non- hazar dous wast e 
di sposal . ]

3. 5. 2. 2   Payment  f or  Hazar dous Wast e

Payment  f or  di sposal  of  hazar dous and non- hazar dous wast e wi l l  not  be made 
unt i l  a s i gned copy of  t he mani f est  f r om t he t r eat ment  or  di sposal  
f aci l i t y  i s  r ecei ved and appr oved by t he Cont r act i ng Of f i cer .   The 
mani f est  must  det ai l  and cer t i f y t he amount  of  l ead,  cadmi um,  chr omi um 
cont ai ni ng mat er i al s or  non- hazar dous wast e del i ver ed t o t he t r eat ment  or  
di sposal  f aci l i t y .

        - -  End of  Sect i on - -
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SECTI ON 02 84 16

HANDLI NG OF LI GHTI NG BALLASTS AND LAMPS CONTAI NI NG PCBS AND MERCURY

01/ 24

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

MI NI STRY OF THE ENVI RONMENT GOVERNMENT OF JAPAN ( MOE)

Act  No.  137 ( 1970,  Amended 1991 and 2006)  Wast e 
Management  and Publ i c Cl eansi ng Law

U. S.  DEPARTMENT OF DEFENSE ( DOD)

JEGS ( Apr  2024)  Japan Envi r onment al  Gover ni ng 
St andar ds

1. 2   REQUI REMENTS

Removal  and di sposal  of  PCB cont ai ni ng l i ght i ng bal l ast s and associ at ed 
mer cur y- cont ai ni ng l amps.   Cont r act or  may encount er  l eaki ng PCB bal l ast s.   
PCB bal l ast s and/ or  mer cur y cont ai ni ng l i ght i ng f i x t ur es or  ot her  
equi pment  may be encount er ed i n addi t i onal  l ocat i ons not  l i s t ed i n t he 
dr awi ngs or  t he pr oj ect  Hazar dous Mat er i al s I nspect i on Repor t ( s) .   
I nspect ,  conf i r m,  and i dent i f y al l  PCB- cont ai ni ng bal l ast s and any ot her  
PCB- cont ai ni ng,  mer cur y- cont ai ni ng,  or  ot her wi se hazar dous mat er i al  as 
par t  of  pr oj ect  wor k.

1. 3   DEFI NI TI ONS

1. 3. 1   I H/ PQP

I ndust r i al  Hygi eni st / Pr i vat e Qual i f i ed Per son r equi r ed by t he Cont r act or .

1. 3. 2   Leak

Leak or  l eaki ng means any i nst ance i n whi ch a PCB ar t i c l e,  PCB cont ai ner ,  
or  PCB equi pment  has any PCBs on any por t i on of  i t s  ext er nal  sur f ace.

1. 3. 3   Lamps

Lamp i s def i ned as t he bul b or  t ube por t i on of  an el ect r i c l i ght i ng 
devi ce.  A l amp i s speci f i cal l y desi gned t o pr oduce r adi ant  ener gy,  most  
of t en i n t he ul t r avi ol et ,  v i s i bl e,  and i nf r a- r ed r egi ons of  t he 
el ect r omagnet i c 
spect r um.  Exampl es of  common uni ver sal  wast e el ect r i c l amps i ncl ude,  
but  ar e not  l i mi t ed t o,  f l uor escent ,  hi gh i nt ensi t y di schar ge,  neon,  
mer cur y vapor ,  hi gh pr essur e sodi um,  and met al  hal i de l amps.
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1. 3. 4   Pol ychl or i nat ed Bi phenyl s ( PCBs)

PCBs as used i n t hi s speci f i cat i on shal l  mean t he same as PCBs,  PCB 
cont ai ni ng l i ght i ng bal l ast ,  and PCB cont ai ner ,  as def i ned i n JEGS,  
Chapt er  7,  Pol ychl or i nat ed Bi phenyl s

1. 3. 5   Spi l l

Spi l l  means bot h i nt ent i onal  and uni nt ent i onal  spi l l s ,  l eaks,  and ot her  
uncont r ol l ed di schar ges when t he r el ease r esul t s i n any quant i t y of  PCBs 
r unni ng of f  or  about  t o r un of f  t he ext er nal  sur f ace of  t he equi pment  or  
ot her  PCB sour ce,  as wel l  as t he cont ami nat i on r esul t i ng f r om t hose 
r el eases.

1. 4   QUALI TY ASSURANCE

1. 4. 1   Regul at or y Requi r ement s

Per f or m PCB r el at ed wor k i n accor dance wi t h JEGS,  Act  No.  137,  and ot her  
appl i cabl e US Feder al ,  GOJ,  and l ocal  l aws and r egul at i ons.   Per f or m 
mer cur y- cont ai ni ng l amps st or age and t r anspor t  i n accor dance wi t h JEGS,  
Act  No.  137,  and ot her  appl i cabl e US Feder al ,  GOJ,  and l ocal  l aws and 
r egul at i ons.   

1. 4. 1. 1   PCB and Lamp Management  and Di sposal  Pl an

Pr i or  t o handl i ng any PCB i t ems,  t he Cont r act or  shal l  submi t  a PCB and 
Lamp Management  and Di sposal  Pl an.   The submi t t ed pl an shal l  i ncl ude t he 
PCB and Lamp Removal  and Di sposal  Wor k Pl an,  [ PCB and Lamp Di sposal  Pl an] ,  
Qual i f i cat i ons of  t he I H/ PQP,  and Japan I ndust r i al  Wast e Col l ect i on and 
Tr anspor t  Per mi t .

1. 4. 2   Tr ai ni ng

I ndust r i al  Hygi eni st / Pr i vat e Qual i f i ed Per son ( I H/ PQP)  shal l  i nst r uct  and 
cer t i f y t he t r ai ni ng of  al l  per sons i nvol ved i n t he r emoval  of  PCB 
cont ai ni ng l i ght i ng bal l ast s and mer cur y- cont ai ni ng l amps.  The i nst r uct i on 
shal l  i ncl ude:  The danger s of  PCB and mer cur y exposur e,  decont ami nat i on,  
saf e wor k pr act i ces,  and appl i cabl e OSHA and EPA,  JEGS,  GOJ,  and 
pr ef ect ur al  r egul at i ons.  

The I H/ PQP shal l  r evi ew and appr ove t he PCB and Mer cur y- Cont ai ni ng Lamp 
Removal  Wor k Pl ans and t empor ar y on- si t e St or age Pl ans.

1. 4. 3   Regul at i on Document s

Mai nt ai n at  al l  t i mes one copy each at  t he of f i ce and one copy each i n 
v i ew at  t he j ob s i t e of  per t i nent  JEGS Chapt er  16,  Hazar dous Wast e and 
Chapt er  7,  Pol ychl or i nat ed Bi phenyl s,  JEGS Appendi x 1,   and a copy of  t he 
Cont r act or  PCB and Lamp Removal  and Di sposal  Wor k Pl an.

1. 4. 4   Qual i f i cat i ons of  I H/ PQP

An i ndust r i al  hygi eni st / pr i vat e qual i f i ed per son ( I H/ PQP)  hi r ed by t he 
Cont r act or  shal l  be a r egi st er ed Ar chi t ect ,  Pr of essi onal  Engi neer  
( l i censed) ,  or  US Cer t i f i ed I ndust r i al  Hygi eni st  and havi ng demonst r abl e 
exper i ence i n hazar dous mat er i al s management  ( i . e.  l i ght i ng bal l ast s and 
l amps cont ai ni ng PCBs or  mer cur y) ,  who i s t r ai ned i n t he r ecogni t i on and 
cont r ol  of  hazar dous chemi cal  r el at ed hazar ds,  and has t he aut hor i t y t o 
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t ake pr ompt  cor r ect i ve act i ons t o cont r ol  t he hazar d.   An I H/ PQP must  have 
wor ki ng knowl edge of  appl i cabl e GOJ,  Feder al ,  l ocal  pr ef ect ur e,  and JEGS 
r egul at i ons as wel l  as occupat i onal  saf et y and heal t h r egul at i ons and 
shal l  be capabl e of  r ecogni z i ng chemi cal  hazar ds associ at ed wi t h l i ght i ng 
bal l ast s,  l amps,  and ot her  s i mi l ar  bui l di ng equi pment  or  mat er i al s.

[ Submi t ,  as an at t achment  t o t he PCB and Lamp Management  and Di sposal  
Pl an,  t he name,  addr ess,  and t el ephone number  of  t he I ndust r i al  
Hygi eni st / Pr i vat e Qual i f i ed Per son sel ect ed t o per f or m t he dut i es i n 
par agr aph ent i t l ed " I ndust r i al  Hygi eni st / Pr i vat e Qual i f i ed Per son 
( I H/ PQP) . "   Submi t  t r ai ni ng cer t i f i cat i on t hat  t he I ndust r i al  
Hygi eni st / Pr i vat e Qual i f i ed Per son i s qual i f i ed,  i ncl udi ng cer t i f i cat i on 
number  and dat e of  cer t i f i cat i on or  r e cer t i f i cat i on. ] [ The I H/ PQP shal l  
have at  l east  2 year s of  on t he j ob exper i ence i n hazar dous mat er i al s and 
hazar dous wast e management  and have wor ki ng knowl edge of  t he JEGS,  GOJ,  as 
wel l  as US and Japanese occupat i onal  saf et y and heal t h r egul at i ons.  The 
I H/ PQP shal l  have knowl edge i n det ect i ng,  i dent i f y i ng,  and eval uat i ng 
exi st i ng or  pot ent i al  hazar dous condi t i ons r el at ed t o PCB- cont ai ni ng l i ght  
bal l ast s and mer cur y- cont ai ni ng l amps and ot her  s i mi l ar  bui l di ng equi pment  
or  mat er i al s.  The I H/ PQP may be consi der ed qual i f i ed i f  he/ she i s ei t her  a 
cer t i f i ed I ndust r i al  Hygi eni st  or  i s  a Pr i vat e Qual i f i ed Per son wi t h 
adequat e pr er equi s i t e exper i ence and knowl edge as l i s t ed i n t hi s sect i on. ]

1. 4. 5   PCB and Lamp Removal  and Di sposal  Wor k Pl an

Submi t  a j ob- speci f i c  pl an t o be i ncor por at ed wi t hi n t he PCB and Lamp 
Management  and Di sposal  Pl an wi t hi n [ 20]  [ 14] [ _____]  cal endar  days af t er  
[ r ecei pt  of  Not i ce t o Pr oceed] [ pr i or  t o r emoval  wor k]  expl ai ni ng t he wor k 
pr ocedur es t o be used i n t he r emoval ,  packagi ng,  and st or age of  
PCB- cont ai ni ng l i ght i ng bal l ast s and associ at ed mer cur y- cont ai ni ng l amps.   

I ncl ude i n t he pl an:  Requi r ement s f or  Per sonal  Pr ot ect i ve Equi pment  ( PPE) ,  
spi l l  c l eanup pr ocedur es and equi pment ,  eat i ng,  smoki ng and r est r oom 
pr ocedur es.   

The Pl an shal l  compl y wi t h appl i cabl e r equi r ement s of  Feder al ,  JEGS,  GOJ 
and pr ef ect ur al  PCB and mer cur y- r el at ed r egul at i ons.  The pl an shal l  be 
appr oved and si gned by t he I H/ PQP.   Obt ai n appr oval  of  t he pl an by t he 
Cont r act i ng Of f i cer  pr i or  t o t he st ar t  of  PCB and/ or  l amp r emoval  wor k.

Al l  US- made bal l ast s,  even t hose mar ked “ NO- PCB”  shal l  be t ur ned i n t o t he 
718 CES/ CEI E PCB St or age sect i on.   Cal l  DSN 634- 2600 5- days pr i or  t o 
del i ver y t o schedul e a dr op of f .

The pl an shal l  addr ess:

a.   Est i mat e t he quant i t y of  bal l ast s t o be del i ver ed t o Bl dg 3625.

b.   Est i mat e t he quant i t y of  mer cur y- cont ai ni ng l amps t o be di sposed or  
r ecycl ed at  a cer t i f i ed commer ci al  f aci l i t y .

c.   Li st  t he names and qual i f i cat i ons of  each Cont r act or  t hat  wi l l  be 
t r anspor t i ng,  st or i ng,  r ecycl i ng and di sposi ng of  t he t oxi c wast es.

d.   Fur ni sh a copy of  cur r ent  pr ef ect ur e- i ssued wast e per mi t  showi ng t hat  
each company i s cer t i f i ed by t he pr ef ect ur e t o t r anspor t  and 
di spose/ r ecycl e mer cur y- cont ai ni ng l amps or  ot her  wast e.

e.   Names and qual i f i cat i ons ( exper i ence and t r ai ni ng)  of  per sonnel  who

SECTI ON 02 84 16  Page 3



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

wi l l  be wor ki ng on- si t e wi t h PCB and mer cur y- cont ai ni ng l amp wast es.

f .   Spi l l  pr event i on,  cont ai nment ,  and cl eanup cont i ngency measur es t o be 
i mpl ement ed.

g.   Schedul e f or  PCB and mer cur y- cont ai ni ng l amp wast e r emoval ,  
cont ai nment ,  st or age,  t r anspor t at i on,  di sposal  and or  r ecycl i ng.   
Wast es shal l  be c l eaned up and cont ai ner i zed dai l y.

h.   When submi t t i ng t he Envi r onment al  Pr ot ect i on Pl an ( EPP)  i n accor dance 
wi t h Sect i on 01 57 19. 01 TEMPORARY ENVI RONMENTAL CONTROLS,  under  t he 
par agr aphs per t ai ni ng t o PCBs,  st at e t hat  t he PCB and Lamp Removal  and 
Di sposal  Wor k Pl an wi l l  be submi t t ed separ at el y.

[ 1. 4. 6   PCB and Lamp Di sposal  Pl an

Submi t  a PCB and l amp Di sposal  Pl an t o be i ncor por at ed wi t hi n t he PCB and 
Lamp Management  and Di sposal  Pl an,  wi t hi n [ 45]  [ _____]  cal endar  days af t er  
[ r ecei pt  of  Not i ce t o Pr oceed] [ pr i or  t o r emoval  wor k] .   The PCB and Lamp 
Di sposal  Pl an shal l  compl y wi t h appl i cabl e r equi r ement s of  t he JEGS and 
appl i cabl e U. S.  f eder al ,  GOJ,  and l ocal  pr ef ect ur e and JEGS PCB 
r egul at i ons and addr ess:

a.   Est i mat ed quant i t i es of  wast es t o be gener at ed,  di sposed of ,  and 
r ecycl ed.

b.   Names and qual i f i cat i ons of  each Cont r act or  t hat  wi l l  be t r anspor t i ng,  
st or i ng,  t r eat i ng,  and di sposi ng of  t he wast es.   I ncl ude t he f aci l i t y  
l ocat i on.   Fur ni sh t wo copi es of  PCB and mer cur y- cont ai ni ng l amp wast e 
per mi t  appl i cat i ons and per t i nent  i dent i f i cat i on number s,  as r equi r ed.

c.   Names and qual i f i cat i ons ( exper i ence and t r ai ni ng)  of  per sonnel  who 
wi l l  be wor ki ng on- si t e wi t h PCB and mer cur y- cont ai ni ng l amp wast es.

d.   Spi l l  pr event i on,  cont ai nment ,  and cl eanup cont i ngency measur es t o be 
i mpl ement ed.

e.   Wor k pl an and schedul e f or  PCB and mer cur y- cont ai ni ng l amp wast e 
r emoval ,  cont ai nment ,  st or age,  t r anspor t at i on,  di sposal  and or  
r ecycl i ng.   Wast es shal l  be c l eaned up and cont ai ner i zed dai l y.

] 1. 4. 7   Not i f i cat i on

Not i f y t he Cont r act i ng Of f i cer  20 days pr i or  t o t he st ar t  of  PCB r emoval  
wor k.

1. 5   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e [ f or  Cont r act or  Qual i t y 
Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When used,  a desi gnat i on 
f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he 
submi t t al  f or  t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on 
i n t he Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.  Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES:

SD- 01 Pr econst r uct i on Submi t t al s
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Not i f i cat i on

PCB and Lamp Management  and Di sposal  Pl an;  G

SD- 11 Cl oseout  Submi t t al s

[ Tr anspor t er  cer t i f i cat i on ;  G[ ,  [ _____] ]

Cer t i f i cat i on of  Decont ami nat i on]

Copy E of  t he Japan Hazar dous Wast e Mani f est ;  G.   Submi t  t o t he 
Gover nment  bef or e appl i cat i on f or  payment  wi t hi n 30 days of  t he 
dat e t hat  t he di sposal  of  t he PCB and mer cur y- cont ai ni ng l amp 
wast e i dent i f i ed on t he mani f est  was compl et ed.

[ Di sposal  Request  For m]
[

Si gned Bal l ast  Tur n- i n ( at  Bl dg 3625)  Sheet

] 1. 6   ENVI RONMENTAL REQUI REMENTS

Use speci al  c l ot hi ng:

a.   Di sposabl e gl oves ( pol yet hyl ene)

b.   Eye pr ot ect i on

c.   PPE as r equi r ed by I H/ PQP

1. 7   SCHEDULI NG

Not i f y t he Cont r act i ng Of f i cer  20 days pr i or  t o t he st ar t  of  PCB and 
mer cur y- cont ai ni ng l amp r emoval  wor k.

PART 2   PRODUCTS

Not  used.

PART 3   EXECUTI ON

3. 1   WORK PROCEDURE

Fur ni sh l abor ,  mat er i al s,  ser vi ces,  and equi pment  necessar y f or  t he 
r emoval  of  PCB cont ai ni ng l i ght i ng bal l ast s,  associ at ed mer cur y- cont ai ni ng 
f l uor escent  l amps,  and hi gh i nt ensi t y di schar ge ( HI D)  l amps i n accor dance 
wi t h t he JEGS,  appl i cabl e GOJ and l ocal ,  pr ef ect ur al  r egul at i ons.   Do not  
expose PCBs t o open f l ames or  ot her  hi gh t emper at ur e sour ces si nce t oxi c 
decomposi t i on by- pr oduct s may be pr oduced.   Do not  br eak mer cur y 
cont ai ni ng f l uor escent  l amps or  hi gh i nt ensi t y di schar ge l amps.

3. 1. 1   Wor k Oper at i ons

Ensur e t hat  wor k oper at i ons or  pr ocesses i nvol v i ng PCB or  PCB- cont ami nat ed 
mat er i al s ar e conduct ed i n accor dance wi t h t he JEGS,  appl i cabl e U. S.  
Feder al ,  GOJ,  and l ocal  l aws and r egul at i ons,  and t he appl i cabl e 
r equi r ement s of  t hi s sect i on,  i ncl udi ng but  not  l i mi t ed t o:

a.   Obt ai ni ng sui t abl e PCB and mer cur y- cont ai ni ng l amp st or age si t es.
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b.   Not i f y i ng Cont r act i ng Of f i cer  pr i or  t o commenci ng t he oper at i on.

c.   Repor t i ng l eaks and spi l l s  t o t he Cont r act i ng Of f i cer .

d.   Cl eani ng up spi l l s .

e.   I nspect i ng PCB and PCB- cont ami nat ed i t ems and wast e cont ai ner s f or  
l eaks and f or war di ng copi es of  i nspect i on r epor t s t o t he Cont r act i ng 
Of f i cer .

f .   Mai nt ai ni ng i nspect i on,  i nvent or y and spi l l  r ecor ds.

3. 2   PCB SPI LL CLEANUP REQUI REMENTS

3. 2. 1   PCB Spi l l s

The Cont r act or  shal l  r espond t o spi l l s  of  PCB- cont ai ni ng mat er i al s by 
f ol l owi ng At t achment  02 84 16- A.   I mmedi at el y r epor t  t o t he Cont r act i ng 
Of f i cer  any PCB spi l l s .   The Cont r act or  i s r esponsi bl e t o keep emer gency 
spi l l  k i t s kept  wi t hi n wal k i ng di st ance f r om t he j ob s i t e i n accor dance t o 
r equi r ement s i n At t achment  02 84 16- B.

3. 2. 2   PCB Spi l l  Cont r ol  Ar ea

Rope of f  an ar ea ar ound t he edges of  a PCB l eak or  spi l l  and post  a 
bi l i ngual  " PCB Spi l l  Aut hor i zed Per sonnel  Onl y"  caut i on s i gn i n Engl i sh 
and Japanese.   I mmedi at el y t r ansf er  l eaki ng i t ems t o a dr i p pan or  ot her  
cont ai ner .

3. 2. 3   PCB Spi l l  Cl eanup

I ni t i at e c l eanup of  spi l l s  as soon as possi bl e,  but  no l at er  t han 24 hour s 
of  i t s  di scover y.   [ Mop up t he l i qui d wi t h r ags or  ot her  convent i onal  
absor bent .   The cl eanup mat er i al s such as absor bent s shal l  be pr oper l y 
cont ai ned and t ur ned over  as PCB wast e wi t h t he bal l ast s.  ] [ Mop up t he 
l i qui d wi t h r ags or  ot her  convent i onal  absor bent .  The spent  absor bent  
shal l  be pr oper l y cont ai ned and t ur ned over  t o t he MCB But l er  
Envi r onment al  Suppor t  Team ( EST)  as sol i d PCB wast e.   Fol l ow al l  
r equi r ement s i n At t achment  02 84 16- B. ]

[ 3. 2. 4   Recor ds and Cer t i f i cat i on

Document  t he c l eanup wi t h r ecor ds of  decont ami nat i on i n accor dance wi t h 
t he JEGS Chapt er  7,  Pol ychl or i nat ed Bi phenyl s and appl i cabl e US Feder al ,  
GOJ,  and pr ef ect ur al  r equi r ement s f or  PCB Spi l l  Cl eanup.   Pr ovi de t est  
r esul t s of  c l eanup and cer t i f i cat i on of  decont ami nat i on. ]

3. 3   REMOVAL

3. 3. 1   Bal l ast s

For  r emoved bal l ast s t hat  ar e not  l eaki ng,  up t o 300 bal l ast s may be 
st or ed on wooden or  pl ast i c pal l et s on- si t e f or  up t o 30 days pr i or  t o 
del i ver y.

Bal l ast s t hat  ar e l eaki ng must  be i mmedi at el y st or ed i n l eak- pr oof  dr i p 
pans,  bucket s,  or  doubl e bagged i n ni t r i l e bags and st or ed i n a secur e 
ar ea t hat  i s not  exposed t o r ai nf al l .   Mar k t he st or age ar ea i n Engl i sh 
and Japanese i n accor dance wi t h JEGS and Japan nat i onal  and pr ef ect ur al  
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r egul at i on.   

Any PCB oi l  t hat  has cont ami nat ed t he bal l ast  mount  or  ot her  f i x t ur es must  
be cl eaned or  r emoved and t ur ned i n wi t h t he bal l ast s.   Pr i or  t o t r anspor t  
f or  di sposal ,  t he cont r act or  shal l  segr egat e Japanese bal l ast s f r om US 
bal l ast s.  

Al l  non- Japanese bal l ast s,  i ncl udi ng t hose wi t h a " NO PCB"  l abel  shal l  be
assumed t o cont ai n as hi gh as 49 ppm and shal l  be handl ed,  st or ed,
t r anspor t ed,  and di sposed of  as PCB bal l ast s.  The cont r act or  shal l  
segr egat e by count r y of  manuf act ur e/ or i gi n and del i ver
al l  non- Japanese bal l ast s t o t he 718 CES/ CEI E Envi r onment al  Of f i ce at  Bl dg
3625.  Bal l ast s may be del i ver ed bet ween 0800 and 1200 on any Fr i day except
f or  f eder al  hol i days.  Cal l  DSN 634- 2600 a mi ni mum of  5- days pr i or  t o
del i ver y t o r equest  f or k l i f t  unl oadi ng assi st ance.

For  Japanese- made bal l ast s,  t he Cont r act or  shal l  segr egat e r egul at ed PCB
bal l ast s f r om non- r egul at ed bal l ast s accor di ng t o GOJ and pr ef ect ur al
r egul at i ons.  I nf or mat i on t o di scr i mi nat e bet ween r egul at ed and
non- r egul at ed bal l ast s can be obt ai ned f r om:
ht t ps: / / www. env. go. j p/ r ecycl e/ pol y/
ht t ps: / / www. env. go. j p/ r ecycl e/ pol y/ l aw/ no_14091618. pdf

Regul at ed PCB bal l ast s shal l  be del i ver ed t o t he 718 CES/ CEI E Envi r onment al
Of f i ce at  Bl dg 3625.  Non- r egul at ed Japanese bal l ast s become pr oper t y of
t he cont r act or  and shal l  be di sposed of  i n accor dance wi t h GOJ and
pr ef ect ur al  r egul at i ons.  I n t he submi t t ed PCB and Lamp Removal  & Di sposal
Wor k Pl an,  c l ear l y st at e how non- r egul at ed Japanese bal l ast s wi l l  be
di sposed.

A copy of  t he Si gned Bal l ast  Tur n- i n ( at  Bl dg 3625)  Sheet  shal l  be 
submi t t ed t o t he COR.

Li ght  bal l ast s may st i l l  cont ai n PCBs even wher e a " No PCB"  l abel  exi st s 
on t he bal l ast  due t o r egul at or y di f f er ences bet ween U. S.  and GOJ 
def i ni t i ons f or  " PCB Fr ee" .   [ Regar dl ess of  PCB concent r at i on,  
manuf act ur er ,  count r y of  or i gi n,  al l  l i ght  bal l ast s shal l  be segr egat ed by 
count r y of  manuf act ur e/ or i gi n,  r emoved,  cont ai ner i zed,  and t ur ned i nt o t he 
I nst al l at i on Envi r onment al  Di v i s i on,  i n accor dance wi t h At t achment  02 84 
16- B. ]   PCB abat ement  or  handl i ng shal l  be i n accor dance wi t h JEGS Chapt er  
7 and At t achment  02 84 16- B.  

The Cont r act or  shal l  i dent i f y al l  pr oj ect  bal l ast s t hat  cont ai n and do not  
cont ai n PCBs or  ar e suspect  t o cont ai n PCBs.   The Cont r act or  shal l  submi t  
t he PCB bal l ast  l i s t  ( t o i ncl ude suspect  PCB bal l ast s)  t o t he Cont r act i ng 
Of f i cer  Repr esent at i ve ( COR) .   PCB cont ai ni ng bal l ast s and suspect  PCB 
cont ai ni ng bal l ast s shal l  be segr egat ed by count r y of  manuf act ur e.

The f ol l owi ng pr ocedur es f or  US manuf act ur ed and Japan manuf act ur ed 
bal l ast s shal l  be used i n t he i dent i f i cat i on of  PCB bal l ast s and descr i bed 
i n t hi s sect i on.

3. 3. 1. 1   For  US Manuf act ur ed Bal l ast s

US manuf act ur ed bal l ast s shal l  not  be mi xed wi t h Japan manuf act ur ed 
bal l ast s.   The Cont r act or  shal l  segr egat e and pal l et i ze US manuf act ur ed 
bal l ast s separ at el y f r om Japan manuf act ur ed bal l ast s at  t he poi nt  of  
gener at i on f or  subsequent  t ur n i n t o t he MCB But l er  EST ( HW/ PCB Pr ogr am 
Manager ,  098- 970- 3139 or  098- 970- 5790) .   Al l  bal l ast s,  i ncl udi ng " No PCB"  

SECTI ON 02 84 16  Page 7



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

l abel ed bal l ast s and non- PCB cont ai ni ng bal l ast s,  shal l  be cont ai ner i zed 
and t ur ned i nt o t he MCB But l er  EST.

3. 3. 1. 2   For  Japan Manuf act ur ed Bal l ast s

The Cont r act or  shal l  car ef ul l y exami ne t he bal l ast  t o i dent i f y t he 
manuf act ur er  name and year  made.   Consul t  wi t h t he manuf act ur er  t o 
i dent i f y any pr esence of  PCBs.   I f  absence of  PCB cannot  be conf i r med,  
assume and t r eat  t he bal l ast  as a PCB i t em.

[ Japan manuf act ur ed bal l ast s shal l  not  be mi xed wi t h US manuf act ur ed 
bal l ast s.   The Cont r act or  shal l  segr egat e and pal l et i ze Japan manuf act ur ed 
bal l ast s separ at el y f r om US manuf act ur ed bal l ast s at  t he poi nt  of  
gener at i on f or  subsequent  t ur n i n t o t he MCB But l er  EST ( HW/ PCB Pr ogr am 
Manager ,  098- 970- 3139 or  098- 970- 5790) ] .

3. 3. 1. 3   For  Unmar ked/ Unl abel ed Bal l ast s

The Cont r act or  shal l  t r eat  al l  unmar ked/ unl abel ed bal l ast s as suspect  
PCB- cont ai ni ng mat er i al s and del i ver  t o Bl dg 3625.   Segr egat e 
unmar ked/ unl abel ed bal l ast s f r om ot her  US or  Japanese manuf act ur ed i t ems.   
The Cont r act or  shal l  cont act  t he MCB But l er  EST ( HW/ PCB Pr ogr am Manager ,  
098- 970- 3139 or  098- 970- 5790)  t o est abl i sh pr oper  pr ocedur es f or  t he 
management  of  unmar ked/ unl abel ed bal l ast s.

3. 3. 2   [ Fl uor escent  Li ght  Tubes ( Bul bs) ] [ Fl uor escent  Lamps]

[ The Cont r act or  shal l  car ef ul l y r emove and st or e f l uor escent  l i ght  bul bs i n 
a manner  such t hat  t hey r emai n i nt act .   Fl uor escent  l i ght  t ubes suspect  
f or  cont ai ni ng mer cur y shal l  be handl ed and di sposed of  by t he Cont r act or  
i n accor dance t o al l  GOJ,  Feder al ,  l ocal  pr ef ect ur al  l aws and r egul at i ons 
and t he JEGS.   I n t he event  of  a l i ght i ng t ube/ l amp br eaki ng,  sweep and 
pl ace wast e i n doubl e pl ast i c t aped bags and di spose of  as appr opr i at e t o 
GOJ,  Feder al ,  l ocal  pr ef ect ur e l aws and r egul at i ons and t he JEGS. ]

[ Remove l i ght i ng l amps f r om t he l i ght i ng f i x t ur e and car ef ul l y pl ace i nt o
appr opr i at e cont ai ner s i n accor dance wi t h JEGS,  GOJ,  and pr ef ect ur e
r egul at i ons.  I n t he event  of  a l i ght i ng l amp br eakage,  sweep and pl ace
wast e i n doubl e pl ast i c t aped bags,  pl ace i n appr opr i at e cont ai ner s,  and
di spose t oget her  wi t h t he l amps. ]

3. 4   STORAGE FOR DI SPOSAL

3. 4. 1   St or age Cont ai ner s f or  PCBs

[ St or e PCB i n cont ai ner s as r equi r ed by JEGS and appl i cabl e US Feder al ,  
GOJ,  and l ocal  r equi r ement s f or  PCBs and/ or  PCB r el at ed mat er i al s] [ St or e 
bal l ast s i n accor dance wi t h JEGS and t hi s sect i on.   Bal l ast s must  be i n 
secondar y cont ai nment  t hat  i s  not  exposed t o r ai nf al l ] .

3. 4. 2   St or age Cont ai ner s f or  Lamps

[ St or e mer cur y cont ai ni ng l amps i n appr opr i at e cont ai ner s.   The boxes 
shal l  be st or ed and l abel ed f or  t r anspor t  i n accor dance wi t h JEGS,  Act  No.  
137,  t he MOE Wast e Management ,  and Publ i c Cl eansi ng Law,  and appl i cabl e US 
Feder al ,  GOJ,  and l ocal  r equi r ement s. ] [ St or e and mar k cont ai ner s f or  l amps 
i n accor dance wi t h JEGS,  GOJ,  and pr ef ect ur e r egul at i on. ]

SECTI ON 02 84 16  Page 8



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

3. 4. 3   Label i ng of  Wast e Cont ai ner s

I n accor dance wi t h JEGS,  Chapt er  7,  pr omi nent l y l abel  i n bot h Engl i sh and 
Japanese wi t h t he f ol l owi ng:

a.   Dat e t he i t em was pl aced i n st or age and t he name of  t he cogni zant  
act i v i t y/ bui l di ng.

b.   I dent i f i cat i on of  i t ems,  war ni ng agai nst  i mpr oper  di sposal  and 
handl i ng,  and phone number  i n case of  spi l l s ,  conf or mi ng t o JEGS.   
Af f i x  l abel s t o PCB wast e cont ai ner s.

c.   Label  mer cur y- cont ai ni ng l amp wast e i n accor dance wi t h JEGS and Act  
No.  137,  t he MOE Wast e Management  and Publ i c Cl eansi ng Law.   Af f i x  
l abel s t o al l  l i ght i ng wast e cont ai ner s.

3. 5   DI SPOSAL [ PERMI TS] [ / TURNOVER]

3. 5. 1   Japan Speci al l y Cont r ol l ed Hazar dous Wast e Di sposal  Per mi t

I n t he submi t t ed PCB and Lamp Management  and Di sposal  pl an,  i ncl ude a copy 
of  t he Japan Speci al l y Cont r ol l ed I ndust r i al  Wast e ( SCI W)  Per mi t  
( “ Tokubet su Kanr i  Hai k i but su Shobungyou Kyoka” )  f or  t he di sposal  or  
r ecycl i ng f aci l i t y  wher e t he mer cur y- cont ai ni ng l amps wi l l  be di sposed.  
The per mi t  must  speci f i cal l y say t hat  t he f i r m i s aut hor i zed t o accept  
mer cur y.

3. 5. 2   Japan I ndust r i al  Wast e Col l ect i on and Tr anspor t  Per mi t

I n t he submi t t ed PCB and Lamp Management  and Di sposal  pl an,  i ncl ude a copy 
of  t he Japan I ndust r i al  Wast e Col l ect i on and Tr anspor t  Per mi t  ( “ Sangyou 
Hai ki but su Shuushuu Unpangyou Kyoka” )  f or  t he t r anspor t at i on of  
mer cur y- cont ami nat ed wast es f r om t he i nst al l at i on.

3. 5. 3   Japan Hazar dous Wast e Mani f est  ( JHWM)

A mi ni mum of  5- days pr i or  t o t he schedul ed t r anspor t at i on of  mer cur y 
cont ai ni ng l amps or  ot her  PCB cont ai ni ng bal l ast s f r om t he i nst al l at i on,  
cont act  t he [ 718 CES/ CEI E Envi r onment al  Sect i on 634- 2600]  t o schedul e a 
pr e- t r anspor t at i on i nspect i on.  A gover nment  r epr esent at i ve wi l l  i nspect ,  
annot at e t he ( JHWM) ,  and aut hor i ze t he shi pment .  No t oxi c wast es shal l  be 
t r anspor t ed of f  t he i nst al l at i on wi t hout  t he appr oval  of  a US gover nment  
r epr esent at i ve.

Wi t hi n 60- days af t er  t he dat e of  t r anspor t at i on of  hazar dous wast e f r om 
t he i nst al l at i on,  submi t  Copy E of  t he Japan Hazar dous Wast e Mani f est  
bear i ng t he si gnat ur e/ st amp of  t he f i nal  mer cur y wast e di sposal / r ecycl i ng 
f aci l i t y  as an SD- 11 cl oseout  submi t t al .  

For  SCI W shi pment s t o di sposal  f aci l i t i es out si de t he pr ef ect ur e,  t he 
mani f est  must  be t he " t sumi kae"  t ype mani f est  t o al l ow mul t i pl e Chai n of  
Cust ody ent r i es.  

Cont r act  f i nal  payment  wi l l  not  be appr oved by t he COR unt i l  t he Copy E i s 
submi t t ed.

Cont r act or s f ai l i ng t o submi t  Copy E of  t he JHWM may be r epor t ed t o Uni t ed 
St at es For ces Japan ( USFJ)  and t he Mi ni st r y of  t he Envi r onment . ]
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[ Tur n i n mer cur y- cont ai ni ng l amps,  bal l ast s,  and ot her  PCB or  
mer cur y- cont ai ni ng mat er i al s t o t he I nst al l at i on Envi r onment al  Di v i s i on.  
Cont act  I nst al l at i on Envi r onment al  Di v i s i on at  [ phone number ]  at  l east  [ 5]  
wor ki ng days i n advance t o make ar r angement s f or  del i ver y of  t hese 
mat er i al s t o t he st or age si t e.

Do not  di spose of  mer cur y or  PCB r el at ed mat er i al s at  an of f  Gover nment  
f aci l i t y .   Do not  consi der  US manuf act ur ed l i ght  bal l ast s wi t h " No PCBs"  
l abel i ng t o cont ai n PCBs l ess t han Japan r egul at or y l i mi t s and al ways 
acqui r e PCB cont ent  r el at ed i nf or mat i on f r om t he manuf act ur er .   Al l  
bal l ast s,  r egar dl ess of  PCB or  non- PCB cont ai ni ng t ypes,  shal l  be t ur ned 
i nt o t he I nst al l at i on Envi r onment al  Di v i s i on per  t he t ur nover  pr ocedur es 
st at ed i n par agr aph TURNOVER PROCEDURES.

3. 5. 4   Tur nover  Pr ocedur es

a.   Segr egat e bal l ast s by manuf act ur er .

b.   Vi s i t  t he websi t es of  t he manuf act ur er s t o ver i f y i f  t he bal l ast s 
cont ai n PCB or  not  by pr oduct  model  number ,  pr oduct  col or ,  et c.   
Cer t i f i cat es shal l  be obt ai ned st at i ng t hat  t he bal l ast  does not  
cont ai n PCB.  I f  t he bal l ast  does not  cont ai n PCB i n accor dance wi t h 
t he cer t i f i cat e,  t hen t he bal l ast  shoul d not  be t ur ned over  t o t he 
i nst al l at i on.

c.   Sor t  t he bal l ast  i n car dboar d cases by Non- PCB,  PCB cont ai ni ng,  
unknown f or  each manuf act ur er  and count r y of  or i gi n.

d.   Br i ng bal l ast s t o t he I nst al l at i on Envi r onment al  Di v i s i on wi t h 
cer t i f i cat es and suppor t i ng document s.

[ 3. 5. 5   Tr anspor t er  Cer t i f i cat i on

Compl y wi t h di sposal  and t r anspor t at i on r equi r ement s out l i ned i n t he JEGS.   
Bef or e t r anspor t i ng t he PCB wast e,  pr epar e a Di sposal  Request  For m f or  
acknowl edgement  of   accept ance of  t he PCB wast e f r om t he Gover nment .   
Ret ur n a dul y s i gned copy t o t he Gover nment  bef or e l eavi ng t he 
I nst al l at i on Envi r onment al  Di v i s i on.   Ensur e t hat  t he Di sposal  Request  
For m accompani es t he PCB or  mer cur y- cont ai ni ng wast e at  al l  t i mes.   

] 3. 5. 6   Di sposal  by t he Gover nment

Compl y wi t h di sposal  and t r anspor t at i on r equi r ement s out l i ned i n t he JEGS 
Chapt er  16 and Chapt er  7.   Load and haul  PCBs t o t he I nst al l at i on 
Envi r onment al  Di v i s i on.

3. 5. 6. 1   Del i ver y

Cont act  I nst al l at i on Envi r onment al  Di v i s i on at  [ phone number ] at  l east  [ 5]  
wor ki ng days i n advance t o make ar r angement s f or  del i ver y of  PCB or  
mer cur y- cont ai ni ng i t ems t o t he st or age si t e.

[ 3. 5. 6. 2   Di sposal  Request  For m

Pr epar e Di sposal  Request  For m ,  whi ch wi l l  accompany t he PCB t o t he 
st or age si t e.   Cont act  I nst al l at i on Envi r onment al  Di v i s i on f or  a copy of  
t he l at est  Di sposal  Request  For m ver si on.   Ensur e t hat  a r esponsi bl e 
per son f r om t he act i v i t y t hat  owns t he PCB si gns t he Di sposal  Request  
For m. ]
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]         - -  End of  Sect i on - -
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EMP 14.1.1 (EN)    Version 4 July 2015        

DIELECTRIC FLUID RELEASE/SPILL RESPONSE & 

NOTIFICATION PROCEDURES  
FOR ANY HIGH VOLTAGE ITEMS INCLUDING TRANSFORMERS, SWITCHES, 

CAPACITORS, POTHEADS, BALLASTS THAT CAN HAVE THE POTENTIAL TO CONTAIN 

POLYCHLORINATED BIPHENYLS (PCBs) 

 

       

   

    

        

 

          

       

          

       

Is the item being transported or is it in-service? 

Transported In-Service 

Contain spill.  Control vehicle and pedestrian traffic.  

Without physically contacting the fluid and using proper 

PPE (Nitrile gloves), use spill clean-up supplies to dike or 

dam the spill to keep it from spreading.  The spill clean-up 

materials should be applied to divert fluids away from dirt, 

grass, and/or drains. 

and using proper PPE (Nitrile gloves), use spill clean-up 

supplies to dike or dam the spill to keep it from spreading.  

The spill clean-up materials should be applied to divert 

fluids away from dirt, grass, and/or drains.

Immediately notify:  

Shop Foreman:  

Duty Phone:  ___________________     

24hr Phone:  ___________________ 
Unit Environmental Rep (UER): 

Duty Phone:  ___________________     

24hr Phone:   ___________________ 

For Assistance with Vehicle Recovery:

Unit Dispatcher Phone:  _______________

Evacuate yourself and others from the 

spill location.  Alert others to stay 

away.   Contact Shop Foreman 

immediately. 

Secure the area until Environmental 

Support Team Personnel arrive.  Stay 

away from the release and keep others 

away from the area.  Do not walk into 

or touch any spilled dielectric fluid.   

Follow instructions of Environmental 

personnel.  Do not go back into the 

area unless environmental personnel 

state that it is safe to do so. 

Take notes of all equipment and materials that came into 

contact with the fluid and report this information to the 

Environmental Support Team when they arrive on-scene.  The 

Environmental Support Team will coordinate with the Camp 

Environmental Coordinator to prepare USFJ FORM 50 

SPILL REPORT 

Stop the vehicle immediately and call 098-911-1911 and 

let them know dielectric fluid is involved. 

Provide:    

a. Your name, phone number, and location of spill

b. Time spill occurred

c. The serial number of the equipment

d. Has the release stopped?

e. Is there a fire, rain, spill spreading or draining,

media/reporters taking photos, etc?

Note:  The Fire Department will contact Environmental and 

determine if other parties require response. 

Shop Foreman should notify the 

Environmental Support Team 

Supervisor immediately at 090-6861-

4012. 

Provide:   

a. Camp location

b. Pole number or transformer

station/housing number

c. Serial number of

transformer/equipment

d. Nearest building number
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We are committed to promoting responsible stewardship while continually improving 
environmental performance through an effective and efficient Environmental Management System 

1. Purpose.  The purpose of this Standard Operating Procedure (SOP) is to establish procedures and
guidelines for the removal from service and turn-in for disposal Polychlorinated Biphenyls (PCBs) and
items that could potentially contain PCBs.

2. Application. This guidance applies to all contractors and/or subcontractors providing services aboard
Marine Corps installations on Okinawa including Japanese Facilities Improvement Program (JFIP)
funded and controlled projects.

3. References. (a)   Japan Environmental Governing Standards (JEGS)
(b) 40 CFR 761
(c) EMSP 9.8 Contractor-Vendor Training Packet
(d) EMP 14.1.1 PCB Spill Response and Notification Procedures
(e) MOE Policy Letter No. 040217005 dtd 17 Feb 04
(f) MOE Press Release on Detection of Small Amount of PCB from

Transformers and Other electrical Items dtd 26 Nov 03
(g) USFJ Policy on the Identification, Removal and Disposal of Fluorescent

Light Fixtures and Parts Containing PCB within Fluorescent Light Fixtures
dtd 24 Apr 01

(h) MCB Memorandum for purchasing PCB related electrical equipment dtd 19
Mar 04

(i) Emergency Response Guide ver 2012 guide number 171

4. Overview.  Care should be taken when contractors handle, remove and turn-in items that may contain
PCBs.  Contractors may be required to remove, handle, label, manifest/transport, and turn-in such items
as Transformers, Switches, Medium/High Voltage Cables, Paper Insulate Lead Cable (PILC), Potheads,
Capacitors, Ballasts and Sealed Transformers.  These items have the potential to contain PCBs.  This SOP
outlines procedures for contractor handling of each type of PCB containing article.

5. Procedure.

5.1. Operational Controls: 

a. Item Handling and Storage.

(1) Tarps, containments, absorbent berms, and spill kits should always be used to provide
protection for the affected environment during operations. 

(2) Contracting officers or representatives are required to provide supervision during removal
operations, and Environmental personnel may be consulted to provide guidance when needed. 

(3) Contractors will never perform sampling on Marine Corps property equipment. The
Contracting Officer Representative (COR) will forward all sampling requests to the Environmental 
Support Team (EST) on Camp Foster to schedule sampling analysis. The EST will provide funding for 
analysis in support of the MCB Butler PCB program. Contractors do not incur sampling fees, unless a 
negligent spill or illegal disposal is determined by the Marine Corps or COR.    
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b. PCB Containing Materials.

(1) Transformers/Switches (free flowing liquid types).  Most transformers contain free flowing
dielectric oil.  Some, classified as hermetically sealed, may contain dry dielectric potting material or semi-
solid tar (see ballast/sealed transformer on Section 5.1.b (4). 

(a) Oil filled transformers will be placed on metal drip pans with absorbent sheets placed
between the transformer base and drip pan when not in service. 

(b) Drip pans will be placed to ensure all four sides of the transformer, including all parts
(e.g. insulators) are contained in the event of leaks. 

(c) During storage, the transformer and drip pan will be strapped or banded together and
placed indoors for protection from weather and the elements. 

(d) During transport, the transformer and drip pan will be strapped or banded together, placed
on a truck rated to support the load, and secured with straps to prevent movement. 

(2) PILC Cable/Splices.  PILC does not have free flowing liquid; however the paper insulation
will leak at open ends, even at ambient temperature. 

(a) Blue polyethylene tarps that are in good condition with a minimum of 10 mm thickness
should always be placed around manholes and under spools of PILC during temporary storage and 
removal. 

(b) Cables should be handled during removal to minimize cuts, and placed on a wooden
spool.  Camp Foster EST personnel office will provide heat-treated approved wooden spools for 
contracting crews prior to removal activities commence. 

(c) Cable ends, or any area where sheathing is compromised, are to be wrapped and sealed
with 3M® 130C or equivalent electrical tape to prevent leakage. 

(d) Spools are to be marked to identify which manhole the PILC originated from.  Place
spools on a polyethylene tarp, and secure them inside an enclosed structure for protection from the 
elements.         

(e) Arrange turn in schedule of items with the EST office prior to removal, to minimize
temporary storage in the construction areas. 

(f) Splices will be placed in United Nations Performance-Oriented Packaging (UN POP)
certified open-top drums, and the drums marked to identify the manhole location where the splices 
originated. 

(g) All debris items, such as tarps, rags, gloves, and absorbents, that come in contact with the
cable during cable removal operations will be placed in UN POP certified open-top drums and marked 
with the contract number. Debris will be containerized daily to prevent cross contamination, as in the case 
of high winds. 

(h) All tools used will be placed in UN POP certified drums daily for storage. Containerized
tools will be delivered to the EST at the completion of the cable removal contract for decontamination, if 
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determined feasible. Tools will be decontaminated by the EST and reanalyzed for PCB surface 
contamination prior to returning to the contractor. 

(3) Potheads (bell assemblies).  Potheads contain a semi-solid tar that will leak when exposed to
excessive ambient temperatures. These items will be placed in UN POP certified open-top drums and 
labeled as “POTHEAD”. Drums will be stored in a secured location, away from the weather. These items 
will be segregated by manufacturer per drum, i.e. Japanese and American. 

(4) Ballast and Sealed Transformers.  These items contain semi-solid tars that are hermetically
sealed within the casing. 

(a) Ballasts will be segregated by manufacturer, i.e. Japanese and American. Personnel
should use caution when removing and handling these items so as not to damage the manufacturer’s label. 

(b) Electrical wiring will be cut off at the casing and the ballasts then placed in a single layer
on wooden pallets, segregated by country of origin. 

(c) Ballasts in temporary storage will be placed in a secure location and protected against
weather. 

(d) Sealed transformers will be segregated by country of manufacture and placed in
appropriate UN POP certified open-top drums, marked as “SEALED TRANSFORMER” with the 
corresponding contract number. Temporary storage will be in a secure location and protected against the 
weather. 

c. Procurement:

(1) Contractors that require purchasing of items such as transformers, switches, circuit breakers,
capacitors and light ballasts to complete a renovation or establish a new facility infrastructure are required 
to obtain a manufacturer’s certification stating the item was made with “no PCB’s”.  

(a) All items will have PCB concentrations under the current mandated level for Marine Corps
installations on Okinawa, which is less than or equal to 0.5ppm. Articles will have a permanent label 
affixed by the manufacturer stating “PCB-Free” (no detectable PCBs). 

(b) Manufacture statements that show “PCB FREE” or data plate statements with “less than 1
ppm at the time of manufacture” are NOT acceptable. 

(c) Copies of the certificate, item serial number, and installed location will be forwarded to the
Hazardous Waste/PCB Program Manager and to the Facilities Maintenance Officer, and kept on record 
for the duration of the item’s service life. 

d. Waste turn-in/Transportation.

(1) Contractors will call to pre-arrange a turn-in date and time for accumulated PCB-containing
waste. In Okinawa, contractors will contact the EST and arrange for turn-in at Camp Foster, Building 
#5609.   
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(2) All PCB related items turned in will be documented with a waste disposal manifest.  The form
will accompany the waste from the time the waste leaves the point of origin, and will remain with the 
vehicle driver until reaching the final destination. 

(3) Contractor vehicles transporting waste are required to have an emergency spill kit (see Section
5.3). Loads need to be secured to minimize movement in all four directions with appropriate weight-
acceptable straps or chains. 

(4) Vehicle drivers are required to have a means to communicate in case of an emergency, i.e. cell
phone or radio transmitter. 

5.2. Inspection:  Spill kits should be inspected to verify that the kit is complete on a weekly basis, and an 
inventory checklist must be posted within the container. 

5.3. Emergency Preparedness and Response Procedures: 

a. On-site

(1) Emergency spill kits are required when construction projects begin operations on PCB related
items.  The quantity of spill supplies within the spill kits must be adequate to contain a release depending 
on the size of the equipment being moved. 

(2) Spill kits must be within walking distance from the job site and placed in an open-top drum or
roll out box for easy access. Spill kit items may include, but are not limited to, the following: 

• Dry sweep
• Oil only absorbent pads or sheets
• Oil only absorbent socks
• All purpose absorbent or sheets (for use with oil/water mix)
• All purpose absorbent socks (for use with oil/water mix)
• Nitrile inner gloves
• Butyl outer gloves
• Tyvek inner suits
• Saranex splash guard suits
• Face shields

b. During Transport

(1) Spill kits are mandatory in vehicles transporting waste on-base and on local roads.

(2) In the event of a release, contractors are only authorized to stop, dike, and dam the spill. EST
will perform clean-up. Caution should be used when applying absorbents to minimize oil contact with the 
environment, equipment, and personnel. 

(3) Report the spill by calling 9-1-1 from on-base, and 098-911-1911 from off-base telephone or
cell phone.  The EST leader can be contacted by cell at 090-6861-7447.   

(4) Contractors must note all items that come into contact with PCB related oils/tar and provide
this and the data plate information to the on-scene emergency response personnel at arrival. 
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c. In case of a fire, the contractor will evacuate all personnel to a minimum of 800 meters (1/2 mile)
in all directions. 

5.4. Training:  It will be the responsibility of the contractor’s supervisor to provide PCB awareness 
training before operations begin.  Training on this SOP is mandatory.  MCB Butler Environmental can 
provide guidance if needed.  Industrial Hygienist surveys should also be conducted prior to a construction 
site clearance. 

5.5. Documentation and Record Keeping:  Contractors must keep a copy of the manifests and training 
records.  Hazardous Waste/PCB Program Manager and the Facilities Maintenance Officer must keep a 
copy of the certificate, item serial number, and installed location of PCB-related items provided by 
contractors. 

6. If you have any questions or need additional information, please call your respective Camp/Station
Environmental office.

EST Team 645-0987/0988 
HW/PCB Program Manager 645-3139 
Camp Foster/Lester       645-5970 
MCAS Futenma         636-2066 
Camp Kinser         637-4405 
Camp Hansen/Courtney/CTA /Ie-Shima 623-4495 
Camp Schwab/JWTC      625-2684 
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REMOVAL AND DI SPOSAL OF POLYCHLORI NATED BI PHENYLS ( PCBs)
01/ 24

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

MI NI STRY OF THE ENVI RONMENT GOVERNMENT OF JAPAN ( MOE)

Act  No.  137 ( 1970,  Amended 1991 and 2006)  Wast e 
Management  and Publ i c Cl eansi ng Law

U. S.  DEPARTMENT OF DEFENSE ( DOD)

JEGS ( Apr  2024)  Japan Envi r onment al  Gover ni ng 
St andar ds

U. S.  NATI ONAL ARCHI VES AND RECORDS ADMI NI STRATI ON ( NARA)

29 CFR 1910 Occupat i onal  Saf et y and Heal t h St andar ds

29 CFR 1910. 145 Speci f i cat i ons f or  Acci dent  Pr event i on 
Si gns and Tags

40 CFR 761 Pol ychl or i nat ed Bi phenyl s ( PCBs)  
Manuf act ur i ng,  Pr ocessi ng,  Di st r i but i on i n 
Commer ce,  and Use Pr ohi bi t i ons

1. 2   REQUI REMENTS

The wor k i ncl udes t he management  of  PCB cont ai ni ng [ bal l ast s] [  and 
] [ t r ansf or mer s] .   The Cont r act or  shal l  i nspect ,  conf i r m and i dent i f y al l  
PCB- cont ai ni ng i t ems pr i or  t o commencement  of  wor k.  Per f or m wor k i n 
accor dance wi t h 40 CFR 761,  JEGS,  and t he r equi r ement s speci f i ed her ei n.

1. 3   DEFI NI TI ONS

1. 3. 1   I ndust r i al  Hygi eni st  ( I H) / Pr i vat e Qual i f i ed Per son ( PQP)

An i ndust r i al  hygi eni st / pr i vat e qual i f i ed per son ( I H/ PQP)  hi r ed by t he 
Cont r act or  shal l  be a r egi st er ed Ar chi t ect ,  Pr of essi onal  Engi neer  
( l i censed) ,  or  US Cer t i f i ed I ndust r i al  Hygi eni st  and havi ng demonst r abl e 
exper i ence i n hazar dous mat er i al s management  ( i . e.  l i ght i ng bal l ast s and 
l amps cont ai ni ng PCBs or  mer cur y) ,  who i s t r ai ned i n t he r ecogni t i on and 
cont r ol  of  hazar dous chemi cal  r el at ed hazar ds,  and has t he aut hor i t y t o 
t ake pr ompt  cor r ect i ve act i ons t o cont r ol  t he hazar d.

1. 3. 2   Leak

Leak or  l eaki ng means any i nst ance i n whi ch a PCB Ar t i c l e,  PCB Cont ai ner ,  
or  PCB Equi pment  has any PCBs on any por t i on of  i t s  ext er nal  sur f ace.

SECTI ON 02 84 33  Page 1



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

[ 1. 3. 3   Lamps

Lamp i s def i ned as t he bul b or  t ube por t i on of  an el ect r i c l i ght i ng 
devi ce.  A l amp i s speci f i cal l y desi gned t o pr oduce r adi ant  ener gy,  most  
of t en i n t he ul t r avi ol et ,  v i s i bl e,  and i nf r a- r ed r egi ons of  t he 
el ect r omagnet i c 
spect r um.  Exampl es of  common uni ver sal  wast e el ect r i c l amps i ncl ude,  
but  ar e not  l i mi t ed t o,  f l uor escent ,  hi gh i nt ensi t y di schar ge,  neon,  
mer cur y vapor ,  hi gh pr essur e sodi um,  and met al  hal i de l amps.

] 1. 3. 4   PCBs

PCBs as used i n t hi s speci f i cat i on shal l  mean t he same as PCBs,  PCB 
Ar t i c l e,  PCB Ar t i c l e Cont ai ner ,  PCB Cont ai ner ,  PCB Equi pment ,  PCB I t em,  
PCB Tr ansf or mer ,  PCB- Cont ami nat ed El ect r i cal  Equi pment ,  as def i ned i n t he 
JEGS.

1. 3. 5   Spi l l

Spi l l  means bot h i nt ent i onal  and uni nt ent i onal  spi l l s ,  l eaks,  and ot her  
uncont r ol l ed di schar ges when t he r el ease r esul t s i n any quant i t y of  PCBs 
r unni ng of f  or  about  t o r un of f  t he ext er nal  sur f ace of  t he equi pment  or  
ot her  PCB sour ce,  as wel l  as t he cont ami nat i on r esul t i ng f r om t hose 
r el eases.

1. 4   QUALI TY ASSURANCE

1. 4. 1   PCB and Lamp Management  Pl an

Pr i or  t o handl i ng any PCB i t ems,  t he Cont r act or  shal l  submi t  a PCB and 
Lamp Management  and Di sposal  Pl an.   The submi t t ed pl an shal l  i ncl ude t he 
PCB and Lamp r emoval  and di sposal  pr ocedur es i n accor dance wi t h t he JEGS,  
GoJ,  and pr ef ect ur al  l aws,  qual i f i cat i ons f or  t he I H/ PQP,  I nst al l at i on 
speci f i c  r equi r ement s and pl ans,  a desi gnat ed I nst al l at i on poi nt  of  
cont act  ( POC) , and a Japan I ndust r i al  Wast e Col l ect i on and Tr anspor t  Per mi t .

I ncl ude wi t hi n t he PCB and Lamp Management  and Di sposal  Pl an,  a 
j ob- speci f i c  pl an wi t hi n [ 20] [ 14]  cal endar  days af t er  [ r ecei pt  of  Not i ce 
t o Pr oceed] [ pr i or  t o r emoval  wor k]  expl ai ni ng t he wor k pr ocedur es t o be 
used i n t he r emoval ,  packagi ng,  and st or age of  PCB- cont ai ni ng l i ght i ng 
bal l ast s and associ at ed hazar dous mat er i al - cont ai ni ng l amps.   

Submi t  a det ai l ed j ob- speci f i c  pl an of  t he wor k pr ocedur es t o be used i n 
t he r emoval  of  PCB- cont ai ni ng mat er i al s,  not  t o be combi ned wi t h ot her  
hazar dous abat ement  pl ans.   Pr ovi de a Tabl e of  Cont ent s f or  each abat ement  
submi t t al  whi ch shal l  f ol l ow t he sequence of  r equi r ement s i n t he 
cont r act .   The pl an shal l  i ncl ude a sket ch showi ng t he l ocat i on,  s i ze,  and 
det ai l s of  PCB cont r ol  ar eas[ ,  l ocat i on and det ai l s of  decont ami nat i on 
r ooms,  change r ooms,  shower  f aci l i t i es,  and mechani cal  vent i l at i on 
syst em] .   I ncl ude i n t he pl an,  eat i ng,  dr i nki ng,  smoki ng and r est r oom 
pr ocedur es,  i nt er f ace of  t r ades,  sequenci ng of  PCB r el at ed wor k,  PCB 
di sposal  pl an,  r espi r at or s,  pr ot ect i ve equi pment ,  and a det ai l ed 
descr i pt i on of  t he met hod of  cont ai nment  of  t he oper at i on t o ensur e t hat  
PCB cont ami nat i on i s not  spr ead or  car r i ed out si de of  t he cont r ol  ar ea.   
[ I ncl ude pr ovi s i ons t o ensur e t hat  ai r bor ne PCB concent r at i ons of   0. 50 
mi l l i gr ams per  cubi c met er  of  ai r  ar e not  exceeded out si de of  t he PCB 
cont r ol  ar ea.   I ncl ude ai r  sampl i ng,  t r ai ni ng and st r at egy,  sampl i ng 
met hodol ogy,  f r equency,  dur at i on of  sampl i ng,  and qual i f i cat i ons of  ai r  
moni t or i ng per sonnel  i n t he ai r  sampl i ng por t i on of  t he pl an. ]  Obt ai n 

SECTI ON 02 84 33  Page 2



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

appr oval  of  t he pl an pr i or  t o t he st ar t  of  PCB r emoval  wor k.   I ncl ude i n 
t he pl an:  Requi r ement s f or  Per sonal  Pr ot ect i ve Equi pment  ( PPE) ,  spi l l  
c l eanup pr ocedur es and equi pment ,  eat i ng,  smoki ng and r est r oom 
pr ocedur es.   

The Pl an shal l  compl y wi t h appl i cabl e r equi r ement s of  Feder al ,  JEGS,  GOJ 
and pr ef ect ur al  PCB and hazar dous mat er i al - r el at ed r egul at i ons.  The pl an 
shal l  be appr oved and si gned by t he I H/ PQP.   Obt ai n appr oval  of  t he pl an 
by t he Cont r act i ng Of f i cer  pr i or  t o t he st ar t  of  PCB and/ or  l amp r emoval  
wor k.

Al l  US- made bal l ast s,  even t hose mar ked “ NO- PCB”  shal l  be t ur ned i n t o t he 
718 CES/ CEI E PCB St or age sect i on.   Cal l  DSN 634- 2600 5- days pr i or  t o 
del i ver y t o schedul e a dr op of f .

The pl an shal l  addr ess:

a.   Est i mat e t he quant i t y of  bal l ast s and ot her  PCB cont ai ni ng equi pment  
t o be del i ver ed t o Bl dg 3625.

b.   Est i mat e t he quant i t y of  hazar dous mat er i al - cont ai ni ng l amps t o be 
di sposed or  r ecycl ed at  a cer t i f i ed commer ci al  f aci l i t y .

c.   Li st  t he names and qual i f i cat i ons of  each Cont r act or  t hat  wi l l  be 
t r anspor t i ng,  st or i ng,  r ecycl i ng and di sposi ng of  t he t oxi c wast es.

d.   Fur ni sh a copy of  cur r ent  pr ef ect ur e- i ssued wast e per mi t  showi ng t hat  
each company i s cer t i f i ed by t he pr ef ect ur e t o t r anspor t  and 
di spose/ r ecycl e hazar dous mat er i al - cont ai ni ng l amps or  ot her  wast e.

e.   Names and qual i f i cat i ons ( exper i ence and t r ai ni ng)  of  per sonnel  who
wi l l  be wor ki ng on- si t e wi t h PCB and hazar dous mat er i al - cont ai ni ng 
l amp wast es.

f .   Spi l l  pr event i on,  cont ai nment ,  and cl eanup cont i ngency measur es t o be 
i mpl ement ed.

g.   Schedul e f or  PCB and hazar dous mat er i al - cont ai ni ng l amp wast e r emoval ,  
cont ai nment ,  st or age,  t r anspor t at i on,  di sposal  and or  r ecycl i ng.   
Wast es shal l  be c l eaned up and cont ai ner i zed dai l y.

h.   When submi t t i ng t he Envi r onment al  Pr ot ect i on Pl an ( EPP)  i n accor dance 
wi t h Sect i on [ 01 57 19] [ 01 57 19. 01]  TEMPORARY ENVI RONMENTAL CONTROLS,  
under  t he par agr aphs per t ai ni ng t o PCBs,  st at e t hat  t he PCB and Lamp 
Management  Pl an wi l l  be submi t t ed separ at el y.

1. 4. 1. 1   PCB and Lamp Di sposal  Pl an

I ncl ude wi t hi n t he PCB and Lamp Management  Pl an,  a PCB and l amp Di sposal  
Pl an wi t hi n [ 45]  [ _____]  cal endar  days af t er  [ r ecei pt  of  Not i ce t o 
Pr oceed] [ pr i or  t o r emoval  wor k] .   The PCB and Lamp Di sposal  Pl an shal l  
compl y wi t h appl i cabl e r equi r ement s of  t he JEGS and appl i cabl e U. S.  
f eder al ,  GOJ,  and l ocal  pr ef ect ur e and JEGS PCB r egul at i ons and addr ess:

a.   I dent i f i cat i on of  PCB wast es associ at ed wi t h t he wor k.

b.   Est i mat ed quant i t i es of  wast es t o be gener at ed,  di sposed of ,  and 
r ecycl ed.
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c.   Names and qual i f i cat i ons of  each Cont r act or  per sonnel  who wi l l  be 
wor ki ng on- si t e wi t h PCB and hazar dous mat er i al - cont ai ni ng l amp wast es 
and t hat  wi l l  be t r anspor t i ng,  st or i ng,  t r eat i ng,  and di sposi ng of  t he 
wast es.   I ncl ude t he f aci l i t y  l ocat i on.   I ncl ude a 24- hour  poi nt  of  
cont act .   Fur ni sh t wo copi es of  PCB and hazar dous mat er i al - cont ai ni ng 
l amp wast e per mi t  appl i cat i ons and per t i nent  i dent i f i cat i on number s,  
as r equi r ed.

d.   Spi l l  pr event i on,  cont ai nment ,  and cl eanup cont i ngency measur es t o be 
i mpl ement ed.

e.   Li st  of  wast e handl i ng equi pment  t o be used i n per f or mi ng t he wor k,  t o 
i ncl ude cl eani ng,  vol ume r educt i on,  and t r anspor t  equi pment .

f .   Wor k pl an and schedul e f or  PCB and hazar dous mat er i al - cont ai ni ng l amp 
wast e r emoval ,  cont ai nment ,  st or age,  t r anspor t at i on,  di sposal  and or  
r ecycl i ng.   Wast es shal l  be c l eaned up and cont ai ner i zed dai l y.

1. 4. 2   Regul at or y Requi r ement s

Per f or m PCB r el at ed wor k i n accor dance wi t h t he JEGS,  Act  No.  137,  and 
ot her  appl i cabl e US Feder al ,  GOJ,  and l ocal  l aws and r egul at i ons.   Per f or m 
hazar dous mat er i al - cont ai ni ng l amps st or age and t r anspor t  i n accor dance 
wi t h t he JEGS,  Act  No.  137,  and ot her  appl i cabl e US Feder al ,  GOJ,  and 
l ocal  l aws and r egul at i ons.   

1. 4. 2. 1   No Smoki ng

Smoki ng i s not  per mi t t ed wi t hi n 15 m of  t he PCB cont r ol  ar ea.   Pr ovi de " No 
Smoki ng"  s i gns as di r ect ed by t he Cont r act i ng Of f i cer .

1. 4. 2. 2   Wor k Oper at i ons

Ensur e t hat  wor k oper at i ons or  pr ocesses i nvol v i ng PCB or  PCB- cont ami nat ed 
mat er i al s ar e conduct ed i n accor dance wi t h JEGS and t he appl i cabl e 
r equi r ement s of  t hi s sect i on,  i ncl udi ng but  not  l i mi t ed t o:

a.   Obt ai ni ng advance appr oval  of  PCB st or age si t es.

b.   Not i f y i ng Cont r act i ng Of f i cer  pr i or  t o commenci ng t he oper at i on.

c.   Repor t i ng l eaks and spi l l s  t o t he Cont r act i ng Of f i cer .

d.   Cl eani ng up spi l l s .

e.   Mai nt ai ni ng an access l og of  empl oyees wor ki ng i n a PCB cont r ol  ar ea 
and pr ovi di ng a copy t o t he Cont r act i ng Of f i cer  upon compl et i on of  t he 
oper at i on.

f .   I nspect i ng PCB and PCB- cont ami nat ed i t ems and wast e cont ai ner s f or  
l eaks and f or war di ng copi es of  i nspect i on r epor t s t o t he Cont r act i ng 
Of f i cer .

g.   Mai nt ai ni ng a spi l l  k i t  as speci f i ed i n par agr aph ent i t l ed " PCB Spi l l  
Ki t . "

h.   Mai nt ai ni ng i nspect i on,  i nvent or y and spi l l  r ecor ds.
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1. 4. 3   Tr ai ni ng

I ndust r i al  Hygi eni st / Pr i vat e Qual i f i ed Per son ( I H/ PQP)  shal l  i nst r uct  and 
cer t i f y t he t r ai ni ng of  al l  per sons i nvol ved i n t he r emoval  of  PCB 
cont ai ni ng mat er i al s/ equi pment  and l amps cont ai ni ng hazar dous subst ances.  
The i nst r uct i on shal l  i ncl ude:  The danger s of  PCB and hazar dous mat er i al  
exposur e,  decont ami nat i on,  saf e wor k pr act i ces,  and 29 CFR 1910,  JEGS,  
GOJ,  and pr ef ect ur al  r egul at i ons.  

The I H/ PQP shal l  r evi ew and appr ove t he PCB and Lamp Management  Pl an and 
t empor ar y on- si t e St or age Pl ans.

1. 4. 4   Regul at i on Document s

Mai nt ai n at  al l  t i mes one copy each at  t he of f i ce and one copy each i n 
v i ew at  t he j ob s i t e of  per t i nent  JEGS and a copy of  t he Cont r act or  PCB 
and Lamp Management  Pl an.

1. 4. 5   Qual i f i cat i ons of  I H/ PQP

An i ndust r i al  hygi eni st / pr i vat e qual i f i ed per son ( I H/ PQP)  hi r ed by t he 
Cont r act or  shal l  be a r egi st er ed Ar chi t ect ,  Pr of essi onal  Engi neer  
( l i censed) ,  or  US Cer t i f i ed I ndust r i al  Hygi eni st  and havi ng demonst r abl e 
exper i ence i n hazar dous mat er i al s management  ( i . e.  l i ght i ng bal l ast s and 
l amps cont ai ni ng PCBs or  mer cur y) ,  who i s t r ai ned i n t he r ecogni t i on and 
cont r ol  of  hazar dous chemi cal  r el at ed hazar ds,  and has t he aut hor i t y t o 
t ake pr ompt  cor r ect i ve act i ons t o cont r ol  t he hazar d.   An I H/ PQP must  have 
wor ki ng knowl edge of  appl i cabl e GOJ,  Feder al ,  l ocal  pr ef ect ur e,  and JEGS 
r egul at i ons as wel l  as occupat i onal  saf et y and heal t h r egul at i ons and 
shal l  be capabl e of  r ecogni z i ng chemi cal  hazar ds associ at ed wi t h l i ght i ng 
bal l ast s,  l amps,  and ot her  s i mi l ar  bui l di ng equi pment  or  mat er i al s.

1. 4. 6   Tr ai ni ng Cer t i f i cat i on

Submi t  cer t i f i cat es,  pr i or  t o t he st ar t  of  wor k but  af t er  t he mai n 
abat ement  submi t t al s,  s i gned and dat ed by t he CI H and by each empl oyee 
st at i ng t hat  t he empl oyee has r ecei ved t r ai ni ng.   Cer t i f i cat es shal l  be 
or gani zed by i ndi v i dual  wor ker ,  not  gr ouped by t ype of  cer t i f i cat es.

1. 4. 7   Not i f i cat i on

Not i f y t he Cont r act i ng Of f i cer  20 days pr i or  t o t he st ar t  of  PCB r emoval  
wor k.

1. 5   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e [ f or  Cont r act or  Qual i t y 
Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When used,  a desi gnat i on 
f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he 
submi t t al  f or  t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on 
i n t he Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES:

SD- 01 Pr econst r uct i on Submi t t al s

PCB and Lamp Management  Pl an;  G
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SD- 07 Cer t i f i cat es

* Qual i f i cat i ons of  I H/ PQP;  G

Tr ai ni ng cer t i f i cat i on

Japan Speci al l y Cont r ol l ed Hazar dous Wast e Di sposal  Per mi t  ( Submi t  
separ at e SCI W Di sposal  Per mi t s i f  l amps and PCB i t ems ar e t o be 
di sposed of  at  separ at e di sposal  s i t es. ) ;  G

* Japan I ndust r i al  Wast e Col l ect i on And Tr anspor t  Per mi t ;  G

Copy E of  t he Japanese Hazar dous Wast e Mani f est

Not i f i cat i on

Cer t i f i cat i on Of  Decont ami nat i on;  G

Post  Cl eanup Sampl i ng;  G

1. 6   EQUI PMENT

1. 6. 1   Speci al  Cl ot hi ng

Wor k c l ot hes shal l  consi st  of  PPE as r equi r ed by OSHA r egul at i ons,  
i ncl udi ng,  but  not  l i mi t ed t o t he f ol l owi ng:

a.   Di sposabl e cover al l s

b.   Gl oves ( Di sposabl e r ubber  gl oves may be wor n under  t hese)

c.   Di sposabl e f oot  cover s ( pol yet hyl ene)

d.   Chemi cal  saf et y goggl es

e.   Hal f  mask car t r i dge r espi r at or .

1. 6. 2   Speci al  Cl ot hi ng f or  Gover nment  Per sonnel

Pr ovi de PPE speci f i ed i n par agr aph ent i t l ed " Speci al  Cl ot hi ng"  t o t he 
Cont r act i ng Of f i cer  as r equi r ed f or  i nspect i on of  t he wor k.

1. 6. 3   PCB Spi l l  Ki t

Assembl e a spi l l  k i t  t o i ncl ude t he f ol l owi ng i t ems:

I TEM MI NI MUM QUANTI TY

1.   Di sposabl e gl oves ( pol yet hyl ene) 6 pr s

2.   Gl oves wi t h a hi gh degr ee of  i mper meabi l i t y t o PCB 6 pr s

3.   Di sposabl e cover al l s wi t h per meat i on r esi st ance t o PCB 4 ea
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4.   Chemi cal  saf et y goggl es 2 ea

5.   Di sposabl e f oot  cover s ( pol yet hyl ene) 6 pr s

6.   PCB Caut i on Si gn:   " PCB Spi l l - - Aut hor i zed Per sonnel  
Onl y"

2 ea

7.   Banner  guar d or  equi val ent  banner  mat er i al 30 m

8.   Absor bent  mat er i al

9.   Bl ue pol yet hyl ene wast e bags 5 bags

10.   Cl ot h backed t ape 5 ea

11.   Ar ea access l ogs,  bl ank 1 r ol l

12.   Br at t i ce cl ot h,  2 m x 2 m 10 ea

13.   Rags 1 pi ece

14.   Bal l  poi nt  pens 20 ea

15.   Her cul i t e,  1. 5 m x 1. 5 m and 3 m x 3 m 2 ea and 1 ea

16.   Bl ank met al  s i gns and gr ease penci l s

17.   Wast e cont ai ner s 208 l i t er s dr um,  may be used as 
cont ai ner  f or  k i t

2 ea
[ 1]  [ _____]  ea

1. 7   SCHEDULI NG

Not i f y t he Cont r act i ng Of f i cer  20 days pr i or  t o t he st ar t  of  PCB and 
hazar dous mat er i al - cont ai ni ng l amp r emoval  wor k.

PART 2   PRODUCTS

Not  used.

PART 3   EXECUTI ON

3. 1   WORK PROCEDURE

Fur ni sh l abor ,  mat er i al s,  ser vi ces,  and equi pment  necessar y f or  t he 
r emoval  of  PCB cont ai ni ng l i ght i ng bal l ast s,  associ at ed mer cur y- cont ai ni ng 
f l uor escent  l amps,  and hi gh i nt ensi t y di schar ge ( HI D)  l amps i n accor dance 
wi t h t he JEGS,  appl i cabl e GOJ and l ocal ,  pr ef ect ur al  r egul at i ons.   Do not  
expose PCBs t o open f l ames or  ot her  hi gh t emper at ur e sour ces si nce t oxi c 
decomposi t i on by- pr oduct s may be pr oduced.   Do not  br eak mer cur y 
cont ai ni ng f l uor escent  l amps or  hi gh i nt ensi t y di schar ge l amps.

3. 1. 1   Pr ot ect i on

a.   Pr ovi de mat er i al  and l abor  f or  const r uct i on of  a decont ami nat i on r oom,  
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a cl ean r oom,  and shower  f aci l i t i es.   Pr ovi de r ooms wi t h door s and 
at t ach t o t he exi t  ways of  PCB wor k ar eas.   Rooms shal l  be of  
suf f i c i ent  s i ze t o accommodat e t he Cont r act or ' s oper at i on wi t hi n.   
[ Exi st i ng f aci l i t i es wi t h wat er  c l oset s,  ur i nal s,  wash basi ns and 
shower s may be used i f  avai l abl e t o t he Cont r act or . ]  [ Pr ovi de por t abl e 
t oi l et  and shower  f aci l i t i es.   Locat e shower  f aci l i t i es bet ween t he 
cl ean r oom and decont ami nat i on r oom. ]  Pr ovi de separ at e c l ot hi ng 
l ocker s or  cont ai ner s i n each r oom t o pr event  cont ami nat i on of  st r eet  
and wor k c l ot hes.

b.   Remove PCB- cont ami nat ed PPE i n t he decont ami nat i on r oom.   Wor ker s 
shal l  t hen pr oceed t o shower s.   Wor ker s shal l  shower  bef or e l unch and 
at  t he end of  each day' s wor k.   Hot  wat er ,  t owel s,  soap,  and hygi eni c 
condi t i ons ar e t he r esponsi bi l i t y  of  t he Cont r act or .

3. 1. 2   PCB Cont r ol  Ar ea

I sol at e PCB cont r ol  ar ea by physi cal  boundar i es t o pr event  unaut hor i zed 
ent r y of  per sonnel .   Food,  dr i nk and smoki ng mat er i al s shal l  not  be 
per mi t t ed i n ar eas wher e PCBs ar e handl ed or  PCB i t ems ar e st or ed.

3. 1. 3   Per sonnel  Pr ot ect i on

Wor ker s shal l  wear  and use PPE,  as r ecommended by t he I ndust r i al  
Hygi eni st ,  upon ent er i ng a PCB cont r ol  ar ea.   I f  PPE i s not  r equi r ed per  
t he CI H,  speci f y i n t he PCB and Lamp Management  Pl an.

3. 1. 4   Foot wear

Wor k f oot wear  shal l  r emai n i nsi de wor k ar ea unt i l  compl et i on of  t he j ob.

3. 1. 5   Per mi ssi bl e Exposur e Li mi t s ( PEL)

PEL f or  PCBs i s 0. 5 mg/ m3 on an 8- hour  t i me wei ght ed aver age basi s.

3. 1. 6   Speci al  Hazar ds

a.   PCBs shal l  not  be exposed t o open f l ames or  ot her  hi gh t emper at ur e 
sour ces si nce t oxi c decomposi t i on by- pr oduct s may be pr oduced.

b.   PCBs shal l  not  be heat ed t o t emper at ur es of  55 degr ees C or  hi gher  
wi t hout  Cont r act i ng Of f i cer ' s concur r ence.

3. 1. 7   PCB Caut i on Label

Af f i x l abel s t o PCB wast e cont ai ner s and ot her  PCB- cont ami nat ed i t ems.   
Pr ovi de l abel  wi t h suf f i c i ent  pr i nt  s i ze t o be cl ear l y l egi bl e,  wi t h bol d 
pr i nt  on a cont r ast i ng backgr ound,  di spl ayi ng t he f ol l owi ng:   CAUTI ON:   
Cont ai ns PCBs ( Pol ychl or i nat ed Bi phenyl s) .   I nst al l at i ons shal l  l abel  PCB 
wast e as a hazar dous wast e per  JEGS Appendi x 16B.  

3. 1. 8   PCB Caut i on Si gn

29 CFR 1910. 145.   Pr ovi de si gns at  appr oaches t o PCB cont r ol  ar eas.   
Locat e s i gns at  such a di st ance t hat  per sonnel  may r ead t he si gn and t ake 
t he necessar y pr ecaut i ons bef or e ent er i ng t he ar ea.
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3. 2   PCB TRANSFORMERS

3. 2. 1   Dr ai ni ng of  Tr ansf or mer  Li qui d

Per f or m wor k i n accor dance wi t h t he JEGS and appr oved PCB and Lamp 
Management  Pl an.   Dr ai n t he t r ansf or mer ,  swi t ches,  and r egul at or s of  f r ee 
f l owi ng l i qui d pr i or  t o t r anspor t at i on.     The dr ums shal l  not  cont ai n 
mor e t han 190 l i t er s of  oi l .   I f  t he equi pment  cannot  be dr ai ned,  t hen 
pl ace i t  i n DOT Spec 17C dr ums.

3. 2. 2   Mar ki ngs

Pr ovi de dr ums and dr ai ned PCB- cont ami nat ed el ect r i cal  equi pment  wi t h 
caut i on l abel  mar ki ngs as speci f i ed i n par agr aph ent i t l ed " PCB Caut i on 
Label "  i n bot h Japanese and Engl i sh.

3. 2. 3   Labor at or y Anal ysi s

Al l  t r ansf or mer s shal l  have a l abor at or y anal ysi s f or  t ur n- i n.   DLA- DS 
pr ef er s a gas chr omat ogr aph t est .   The onl y t wo except i ons t o t hi s r ul e 
ar e:

a.   The t r ansf or mer  i s her met i cal l y seal ed ( sol der  seal ed or  f usi on 
seal ed.   No access por t s or  openi ngs) .

b.   The name pl at e st at es t hat  t he t r ansf or mer  cont ai ns pyr anol ,  
i nt er t een,  et c.

At t ach a copy of  t he l ab anal ysi s t o bot h t he DD 1348- 1 and t he 
t r ansf or mer  i t sel f .

3. 2. 4   Mar ki ngs

3. 2. 4. 1   Tr ansf or mer s,  Less Than 0. 5ppm

Add absor bent  mat er i al  t o absor b r esi due oi l  r emai ni ng af t er  dr ai ni ng.   
Wr i t e t he dat e dr ai ned on t he t r ansf or mer .   Tur n i n t r ansf or mer s t o t he 
DLA- DS Scr apyar d.   Tel ephone 471- 3636 t o schedul e appoi nt ment  f or  t ur n- i n.

3. 2. 4. 2   Tr ansf or mer s,  Gr eat er  Than 0. 5 ppm

St enci l  dat e dr ai ned on t he t r ansf or mer .   Tur n i n t r ansf or mer  t o [ i ncl ude 
speci f i c  i nst al l at i on i nf or mat i on] .

3. 2. 4. 3   Dr ums

St enci l  on DOT- appr oved 208 l i t er  dr ums cont ai ni ng PCB l i qui d t he 
f ol l owi ng ( i n Engl i sh and Japanese) :

a.   ppm

b.   Dat e dr um f i l l ed

c.   Ser i al  number  of  t r ansf or mer  l i qui d came f r om

d.   Nat i onal  St ock Number

( 1)   " 9999- 00- OI L"  f or  <50 ppm
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( 2)   " 9999- 00- CONPCB"  f or  50- 499 ppm

( 3)   " 9999- 00- PCBOI L"  f or  >500 ppm

Do not  mi x di f f er ent  ppms i n t he same dr um.   Dr ums must  have a 50 mm 
ul l age space f r om t he t op of  t he dr um.

3. 3   PCB REMOVAL

Sel ect  PCB r emoval  pr ocedur e t o mi ni mi ze cont ami nat i on of  wor k ar eas wi t h 
PCB or  ot her  PCB- cont ami nat ed debr i s/ wast e.   Handl e PCBs such t hat  no ski n 
cont act  occur s.   PCB r emoval  pr ocess shoul d be descr i bed i n t he PCB and 
Lamp Management  Pl an.

3. 3. 1   Conf i ned Spaces

As f easi bl e,  do not  car r y out  PCB handl i ng oper at i ons i n conf i ned spaces 
as def i ned i n 29 CFR 1910. 146.

3. 3. 2   Cont r ol  Ar ea

Est abl i sh a PCB cont r ol  ar ea ar ound t he PCB i t em as speci f i ed i n par agr aph 
ent i t l ed " PCB Cont r ol  Ar ea. "   Onl y per sonnel  br i ef ed on t he el ement s i n 
t he par agr aph ent i t l ed " Tr ai ni ng"  and on t he handl i ng pr ecaut i ons shal l  be 
al l owed i nt o t he ar ea.

3. 3. 3   Exhaust  Vent i l at i on

I f  used,  exhaust  vent i l at i on f or  PCB oper at i ons shal l  di schar ge t o t he 
out si de and away f r om per sonnel .

3. 3. 4   Temper at ur es

As f easi bl e,  handl e PCBs at  ambi ent  t emper at ur es and not  at  el evat ed 
t emper at ur es.

3. 3. 5   Sol vent  Cl eani ng

Cl ean cont ami nat ed t ool s,  cont ai ner s,  et c. ,  af t er  use by r i nsi ng t hr ee 
t i mes wi t h an appr opr i at e sol vent  or  by wi pi ng down t hr ee t i mes wi t h a 
sol vent  wet t ed r ag.   Suggest ed sol vent s ar e st oddar d sol vent  or  hexane.

3. 3. 6   Dr i p Pans

Dr i p pans ar e r equi r ed under  por t abl e PCB t r ansf or mer s and r ect i f i er s i n 
use or  st or ed f or  use.   The pans shal l  have a cont ai nment  vol ume of  at  
l east  one and one- hal f  t i mes t he i nt er nal  vol ume of  PCBs i n t he i t em.

3. 3. 7   Evacuat i on Pr ocedur es

Pr ocedur es shal l  be wr i t t en f or  evacuat i on of  i nj ur ed wor ker s.   Ai d f or  a 
ser i ousl y i nj ur ed wor ker  shal l  not  be del ayed f or  r easons of  
decont ami nat i on.

3. 4   PCB SPI LL CLEANUP REQUI REMENTS

3. 4. 1   PCB Spi l l s

I mmedi at el y r epor t  t o I nst al l at i on ENV Of f i ce,  I nst al l at i on Emer gency 
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Response POC,  and t he Cont r act i ng Of f i cer  any PCB spi l l s  on t he gr ound or  
i n t he wat er ,  PCB spi l l s  i n dr i p pans,  or  PCB l eaks.

3. 4. 2   PCB Spi l l  Cont r ol  Ar ea

Rope of f  an ar ea ar ound t he edges of  a PCB l eak or  spi l l  and post  a " PCB 
Spi l l  Aut hor i zed Per sonnel  Onl y"  caut i on s i gn.   I mmedi at el y t r ansf er  
l eaki ng i t ems t o a dr i p pan or  ot her  cont ai ner .

3. 4. 3   PCB Spi l l  Cl eanup

Per f or m i n accor dance wi t h t he JEGS and appr oved PCB and Lamp Management  
Pl an.   I ni t i at e c l eanup of  spi l l s  as soon as possi bl e,  but  no l at er  t han 
48 hour s of  i t s  di scover y.   [ To cl ean up spi l l s ,  per sonnel  shal l  wear  t he 
PPE pr escr i bed i n par agr aph ent i t l ed " Speci al  Cl ot hi ng"  of  t hi s sect i on. ]   
I f  mi st i ng,  el evat ed t emper at ur es or  open f l ames ar e pr esent ,  or  i f  t he 
spi l l  i s  s i t uat ed i n a conf i ned space,  not i f y t he I nst al l at i on ENV Of f i ce,  
I nst al l at i on Emer gency Response POC,  and Cont r act i ng Of f i cer .   Mop up t he 
l i qui d wi t h r ags or  ot her  convent i onal  absor bent .   The spent  absor bent  
shal l  be pr oper l y cont ai ned and di sposed of  as sol i d PCB wast e.   The spent  
absor bent  shal l  be pr oper l y cont ai ned and t ur ned over  t o t he MCB But l er  
Envi r onment al  Suppor t  Team ( EST)  as sol i d PCB wast e.   Fol l ow al l  
r equi r ement s i n At t achment  02 84 16- B.

3. 4. 4   Recor ds and Cer t i f i cat i on

Document  t he c l eanup wi t h r ecor ds of  decont ami nat i on i n accor dance wi t h 
t he JEGS and appl i cabl e US Feder al ,  GOJ and pr ef ect ur al   r equi r ement s f or  
PCB Spi l l  Cl eanup.   Pr ovi de cer t i f i cat i on of  decont ami nat i on.

3. 4. 5   Sampl i ng Requi r ement s

Per f or m post  c l eanup sampl i ng as r equi r ed by  JEGS Chapt er  7. 3.   Do not  
r emove boundar i es of  t he PCB cont r ol  ar ea unt i l  s i t e i s det er mi ned 
sat i sf act or i l y  c l ean by t he Cont r act i ng Of f i cer .

3. 5   STORAGE FOR DI SPOSAL

3. 5. 1   St or age Cont ai ner s f or  PCBs

St or e l i qui d PCBs i n accor dance wi t h UN speci f i cat i on packagi ng 
r equi r ement s:  PGI I  st andar ds.   St or e nonl i qui d PCB mi xt ur es,  ar t i c l es,  or  
equi pment  i n accor dance wi t h DLA Di sposi t i on Ser vi ces r equi r ement s. .

3. 5. 2   Wast e Cont ai ner s

Label  wi t h t he f ol l owi ng:

a.   " Sol i d ( or  Li qui d)  Wast e Pol ychl or i nat ed Bi phenyl s"

b.   The PCB Caut i on Label ,  par agr aph ent i t l ed " PCB Caut i on Label "

c.   The dat e t he i t em was pl aced i n st or age and t he name of  t he cogni zant  
act i v i t y/ bui l di ng.

3. 5. 3   PCB Ar t i c l es and PCB- Cont ami nat ed I t ems

Label  wi t h i t ems b.  t hr ough c.  above.
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3. 5. 4   Appr oval  of  St or age Si t e

Obt ai n i n advance Cont r act i ng Of f i cer  appr oval  usi ng t he f ol l owi ng 
cr i t er i a wi t hout  except i on.

a.   Adequat e r oof  and wal l s t o pr event  r ai nwat er  f r om r eachi ng t he st or ed 
PCBs.

b.   An adequat e f l oor  whi ch has cont i nuous cur bi ng wi t h a mi ni mum 150 mm 
hi gh cur b.   Such f l oor  and cur bi ng shal l  pr ovi de a cont ai nment  vol ume 
equal  t o at  l east  t wo t i mes t he i nt er nal  vol ume of  t he l ar gest  PCB 
ar t i c l e or  PCB cont ai ner  st or ed t her ei n or  25 per cent  of  t he t ot al  
i nt er nal  vol ume of  al l  PCB equi pment  or  cont ai ner s st or ed t her ei n,  
whi chever  i s gr eat er .

c.   No dr ai n val ves,  f l oor  dr ai ns,  expansi on j oi nt s,  sewer  l i nes,  or  ot her  
openi ngs t hat  woul d per mi t  l i qui ds t o f l ow f r om t he cur bed ar ea.

d.   Fl oor s and cur bi ng const r uct ed of  cont i nuous smoot h and i mper vi ous 
mat er i al s such as por t l and cement ,  concr et e or  st eel  t o pr event  or  
mi ni mi ze penet r at i ons of  PCBs.

e.   Not  l ocat ed at  a s i t e whi ch i s bel ow t he 100- year  f l ood wat er  
el evat i on.

f .   Each st or age si t e shal l  be post ed wi t h t he PCB Caut i on Si gn,  par agr aph 
ent i t l ed " PCB Caut i on Si gn. "

3. 6   CLEANUP

Mai nt ai n sur f aces of  t he PCB cont r ol  ar ea f r ee of  accumul at i ons of  PCBs.   
Rest r i ct  t he spr ead of  dust  and debr i s;  keep wast e f r om bei ng di st r i but ed 
over  wor k ar ea.

Do not  r emove t he PCB cont r ol  ar ea and war ni ng si gns pr i or  t o t he 
Cont r act i ng Of f i cer ' s appr oval .   Recl ean ar eas showi ng r esi dual  PCBs.

3. 7   DI SPOSAL/ TURNOVER

[ Tur n i n hazar dous mat er i al - cont ai ni ng l amps,  bal l ast s,  and ot her  PCB or  
hazar dous mat er i al - cont ai ni ng mat er i al s t o t he I nst al l at i on Envi r onment al  
Di v i s i on.  Cont act  I nst al l at i on Envi r onment al  Di v i s i on at  [ phone number ]  at  
l east  [ 5]  wor ki ng days i n advance t o make ar r angement s f or  del i ver y of  
t hese mat er i al s t o t he st or age si t e.

Do not  di spose of  mer cur y or  PCB r el at ed mat er i al s at  an of f  Gover nment  
f aci l i t y .   Do not  consi der  US manuf act ur ed l i ght  bal l ast s wi t h " No PCBs"  
l abel i ng t o cont ai n PCBs l ess t han Japan r egul at or y l i mi t s and al ways 
acqui r e PCB cont ent  r el at ed i nf or mat i on f r om t he manuf act ur er .   Al l  
bal l ast s,  r egar dl ess of  PCB or  non- PCB cont ai ni ng t ypes,  shal l  be t ur ned 
i nt o t he I nst al l at i on Envi r onment al  Di v i s i on per  t he t ur nover  pr ocedur es 
as f ol l ows.

3. 8   Bal l ast s

[ For  r emoved bal l ast s t hat  ar e not  l eaki ng,  up t o 300 bal l ast s may be 
st or ed on wooden or  pl ast i c pal l et s on- si t e f or  up t o 30 days pr i or  t o 
del i ver y.
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Bal l ast s t hat  ar e l eaki ng must  be i mmedi at el y st or ed i n l eak- pr oof  dr i p 
pans,  bucket s,  or  doubl e bagged i n ni t r i l e bags and st or ed i n a secur e 
ar ea t hat  i s not  exposed t o r ai nf al l .   Mar k t he st or age ar ea i n Engl i sh 
and Japanese i n accor dance wi t h t he JEGS and Japan nat i onal  and 
pr ef ect ur al  r egul at i on.   

Any PCB oi l  t hat  has cont ami nat ed t he bal l ast  mount  or  ot her  f i x t ur es must  
be cl eaned or  r emoved and t ur ned i n wi t h t he bal l ast s.   Pr i or  t o t r anspor t  
f or  di sposal ,  t he cont r act or  shal l  per f or m t he f ol l owi ng:  

a.   Segr egat e bal l ast s by manuf act ur er .

b.   Vi s i t  t he websi t es of  t he manuf act ur er s t o ver i f y i f  t he bal l ast s 
cont ai n PCB or  not  by pr oduct  model  number ,  pr oduct  col or ,  et c.   
Cer t i f i cat es shal l  be obt ai ned st at i ng t hat  t he bal l ast  does not  cont ai n 
PCB.

c.   Sor t  t he bal l ast  i n car dboar d cases by Non- PCB,  PCB cont ai ni ng,  
unknown f or  each manuf act ur er / count r y of  or i gi n.

d.   Br i ng bal l ast s t o t he I nst al l at i on Envi r onment al  Di v i s i on wi t h 
cer t i f i cat es and suppor t i ng document s.

Al l  non- Japanese bal l ast s,  i ncl udi ng t hose wi t h a " NO PCB"  l abel  shal l  be
assumed t o cont ai n as hi gh as 49 ppm and shal l  be handl ed,  st or ed,
t r anspor t ed,  and di sposed of  as PCB bal l ast s.  The cont r act or  shal l  del i ver
al l  non- Japanese bal l ast s t o t he I nst al l at i on ENV Of f i ce.  Bal l ast s may be 
del i ver ed bet ween 0800 and 1200 on any Fr i day except
f or  f eder al  hol i days.  Cal l  DSN 634- 2600 a mi ni mum of  5- days pr i or  t o
del i ver y t o r equest  f or k l i f t  unl oadi ng assi st ance.

For  Japanese- made bal l ast s,  t he Cont r act or  shal l  segr egat e r egul at ed PCB
bal l ast s f r om non- r egul at ed bal l ast s accor di ng t o GOJ and pr ef ect ur al
r egul at i ons.  I nf or mat i on t o di scr i mi nat e bet ween r egul at ed and
non- r egul at ed bal l ast s can be obt ai ned f r om:
ht t ps: / / www. env. go. j p/ r ecycl e/ pol y/
ht t ps: / / www. env. go. j p/ r ecycl e/ pol y/ l aw/ no_14091618. pdf

Regul at ed PCB bal l ast s shal l  be del i ver ed t o t he I nst al l at i on ENV Of f i ce.  
Non- r egul at ed Japanese bal l ast s become pr oper t y of
t he cont r act or  and shal l  be di sposed of  i n accor dance wi t h GOJ and
pr ef ect ur al  r egul at i ons.  I n t he submi t t ed PCB and Lamp Management  Pl an,  
c l ear l y st at e how non- r egul at ed Japanese bal l ast s wi l l  be
di sposed.

A copy of  t he Si gned Bal l ast  Tur n- i n ( at  Bl dg 3625)  Sheet  shal l  be 
submi t t ed t o t he COR. ]

[ Li ght  bal l ast s may st i l l  cont ai n PCBs even wher e a " No PCB"  l abel  exi st s 
on t he bal l ast  due t o r egul at or y di f f er ences bet ween U. S.  and GOJ 
def i ni t i ons f or  " PCB Fr ee" .   [ Regar dl ess of  PCB concent r at i on,  
manuf act ur er ,  count r y of  or i gi n,  al l  l i ght  bal l ast s shal l  be r emoved,  
cont ai ner i zed,  and t ur ned i nt o t he I nst al l at i on Envi r onment al  Di v i s i on,  i n 
accor dance wi t h At t achment  02 84 16- B. ]   PCB abat ement  or  handl i ng shal l  
be i n accor dance wi t h t he JEGS  and At t achment  02 84 16- B.  

The Cont r act or  shal l  i dent i f y al l  pr oj ect  bal l ast s t hat  cont ai n and do not  
cont ai n PCBs or  ar e suspect  t o cont ai n PCBs.   The Cont r act or  shal l  submi t  
t he PCB bal l ast  l i s t  ( t o i ncl ude suspect  PCB bal l ast s)  t o t he I nst al l at i on 
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ENV Of f i ce.   PCB cont ai ni ng bal l ast s and suspect  PCB cont ai ni ng bal l ast s 
shal l  be segr egat ed by count r y of  manuf act ur e.

The f ol l owi ng pr ocedur es f or  US manuf act ur ed and Japan manuf act ur ed 
bal l ast s shal l  be used i n t he i dent i f i cat i on of  PCB bal l ast s and descr i bed 
i n t hi s sect i on. ]

3. 8. 1   For  US Manuf act ur ed Bal l ast s

US manuf act ur ed bal l ast s shal l  not  be mi xed wi t h Japan manuf act ur ed 
bal l ast s.   The Cont r act or  shal l  segr egat e and pal l et i ze US manuf act ur ed 
bal l ast s separ at el y f r om Japan manuf act ur ed bal l ast s at  t he poi nt  of  
gener at i on f or  subsequent  t ur n i n t o t he MCB But l er  EST ( HW/ PCB Pr ogr am 
Manager ,  098- 970- 3139 or  098- 970- 5790) .   Al l  bal l ast s,  i ncl udi ng " No PCB"  
l abel ed bal l ast s and non- PCB cont ai ni ng bal l ast s,  shal l  be cont ai ner i zed 
and t ur ned i nt o t he MCB But l er  EST.

3. 8. 2   For  Japan Manuf act ur ed Bal l ast s

The Cont r act or  shal l  car ef ul l y exami ne t he bal l ast  t o i dent i f y t he 
manuf act ur er  name and year  made.   Consul t  wi t h t he manuf act ur er  t o 
i dent i f y any pr esence of  PCBs.   I f  absence of  PCB cannot  be conf i r med,  
assume and t r eat  t he bal l ast  as a PCB i t em.

[ Japan manuf act ur ed bal l ast s shal l  not  be mi xed wi t h US manuf act ur ed 
bal l ast s.   The Cont r act or  shal l  segr egat e and pal l et i ze Japan manuf act ur ed 
bal l ast s separ at el y f r om US manuf act ur ed bal l ast s at  t he poi nt  of  
gener at i on f or  subsequent  t ur n i n t o t he MCB But l er  EST ( HW/ PCB Pr ogr am 
Manager ,  098- 970- 3139 or  098- 970- 5790) . ]

3. 8. 3   For  Unmar ked/ Unl abel ed Bal l ast s

The Cont r act or  shal l  t r eat  al l  unmar ked/ unl abel ed bal l ast s as suspect  
PCB- cont ai ni ng mat er i al s and del i ver  t o Bl dg 3625.   Segr egat e 
unmar ked/ unl abel ed bal l ast s f r om ot her  US or  Japanese manuf act ur ed i t ems.   
The Cont r act or  shal l  cont act  t he MCB But l er  EST ( HW/ PCB Pr ogr am Manager ,  
098- 970- 3139 or  098- 970- 5790)  t o est abl i sh pr oper  pr ocedur es f or  t he 
management  of  unmar ked/ unl abel ed bal l ast s.

3. 8. 4   [ Fl uor escent  Li ght  Tubes ( Bul bs) ] [ Fl uor escent  Lamps]

[ The Cont r act or  shal l  car ef ul l y r emove and st or e f l uor escent  l i ght  bul bs i n 
a manner  such t hat  t hey r emai n i nt act .   Fl uor escent  l i ght  t ubes suspect  
f or  cont ai ni ng mer cur y shal l  be handl ed and di sposed of  by t he Cont r act or  
i n accor dance t o al l  GOJ,  Feder al ,  l ocal  pr ef ect ur al  l aws and r egul at i ons 
and t he JEGS.   I n t he event  of  a l i ght i ng t ube/ l amp br eaki ng,  sweep and 
pl ace wast e i n doubl e pl ast i c t aped bags and di spose of  as appr opr i at e t o 
GOJ,  Feder al ,  l ocal  pr ef ect ur e l aws and r egul at i ons and t he JEGS. ]

[ Remove l i ght i ng l amps f r om t he l i ght i ng f i x t ur e and car ef ul l y pl ace i nt o
appr opr i at e cont ai ner s i n accor dance wi t h JEGS,  GOJ,  and pr ef ect ur e
r egul at i ons.  I n t he event  of  a l i ght i ng l amp br eakage,  sweep and pl ace
wast e i n doubl e pl ast i c t aped bags,  pl ace i n appr opr i at e cont ai ner s,  and
di spose t oget her  wi t h t he l amps. ]

3. 9   Japan Speci al l y Cont r ol l ed Hazar dous Wast e Di sposal  Per mi t

I n t he submi t t ed pl an,  i ncl ude a copy of  t he Japan Speci al l y Cont r ol l ed 
I ndust r i al  Wast e ( SCI W)  Per mi t  ( “ Tokubet su Kanr i  Hai k i but su Shobungyou 
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Kyoka” )  f or  t he di sposal  or  r ecycl i ng f aci l i t y  wher e t he hazar dous 
mat er i al - cont ai ni ng l amps wi l l  be di sposed.  The per mi t  must  speci f i cal l y 
say t hat  t he f i r m i s aut hor i zed t o accept  hazar dous mat er i al .

3. 10   Japan I ndust r i al  Wast e Col l ect i on and Tr anspor t  Per mi t

I ncl ude a copy of  t he Japan I ndust r i al  Wast e Col l ect i on and Tr anspor t  
Per mi t  ( “ Sangyou Hai ki but su Shuushuu Unpangyou Kyoka” )  f or  t he 
t r anspor t at i on of  hazar dous mat er i al - cont ami nat ed wast es f r om t he 
i nst al l at i on wi t hi n t he PCB and Lamp Management  Pl an.

3. 11   Japan Hazar dous Wast e Mani f est  ( JHWM)

A mi ni mum of  5- days pr i or  t o t he schedul ed t r anspor t at i on of  hazar dous 
mat er i al  cont ai ni ng l amps or  ot her  PCB cont ai ni ng bal l ast s f r om t he 
i nst al l at i on,  cont act  t he I nst al l at i on ENV Of f i ce t o schedul e a 
pr e- t r anspor t at i on i nspect i on.  A gover nment  r epr esent at i ve wi l l  i nspect ,  
annot at e t he ( JHWM) ,  and aut hor i ze t he shi pment .  No t oxi c wast es shal l  be 
t r anspor t ed of f  t he i nst al l at i on wi t hout  t he appr oval  of  a US gover nment  
r epr esent at i ve.

Wi t hi n 60- days af t er  t he dat e of  t r anspor t at i on of  hazar dous wast e f r om 
t he i nst al l at i on,  submi t  Copy E of  t he Japanese Hazar dous Wast e Mani f est  
bear i ng t he si gnat ur e/ st amp of  t he f i nal  hazar dous mat er i al  wast e 
di sposal / r ecycl i ng f aci l i t y  as an SD- 07 cl oseout  submi t t al .  

For  SCI W shi pment s t o di sposal  f aci l i t i es out si de t he pr ef ect ur e,  t he 
mani f est  must  be t he " t sumi kae"  t ype mani f est  t o al l ow mul t i pl e Chai n of  
Cust ody ent r i es.  

Cont r act  f i nal  payment  wi l l  not  be appr oved by t he COR unt i l  t he Copy E i s 
submi t t ed.

Cont r act or s f ai l i ng t o submi t  Copy E of  t he JHWM may be r epor t ed t o Uni t ed 
St at es For ces Japan ( USFJ)  and t he Mi ni st r y of  t he Envi r onment .

        - -  End of  Sect i on - -
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SECTI ON 03 30 00

CAST- I N- PLACE CONCRETE
02/ 19

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

AMERI CAN CONCRETE I NSTI TUTE ( ACI )

ACI  117 ( 2010;  Er r at a 2011)  Speci f i cat i ons f or  
Tol er ances f or  Concr et e Const r uct i on and 
Mat er i al s and Comment ar y

ACI  301 ( 2016)  Speci f i cat i ons f or  St r uct ur al  
Concr et e

ACI  302. 1R ( 2015)  Gui de f or  Concr et e Fl oor  and Sl ab 
Const r uct i on

ACI  305R ( 2010)  Gui de t o Hot  Weat her  Concr et i ng

ACI  SP- 2 ( 2007;  Abst r act :  10t h Edi t i on)  ACI  Manual  
of  Concr et e I nspect i on

ASTM I NTERNATI ONAL ( ASTM)

ASTM A970/ A970M ( 2018)  St andar d Speci f i cat i on f or  Headed 
St eel  Bar s f or  Concr et e Rei nf or cement

ASTM C1012/ C1012M ( 2018b)  St andar d Test  Met hod f or  Lengt h 
Change of  Hydr aul i c- Cement  Mor t ar s Exposed 
t o a Sul f at e Sol ut i on

ASTM E1155 ( 2014)  St andar d Test  Met hod f or  
Det er mi ni ng Fl oor  Fl at ness and Fl oor  
Level ness Number s

ARCHI TECTURAL I NSTI TUTE OF JAPAN ( AI J)

JASS 5 ( 2015)  Rei nf or ced Concr et e Wor k 

JASS 6 ( 2015)  St r uct ur al  St eel wor k Speci f i cat i on 
f or  Bui l di ng Const r uct i on

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S A 1101 ( 2014)  Met hod of  Test  f or  Sl ump of  Concr et e

JI S A 1107 ( 2014)  Met hod of  Sampl i ng and Test i ng f or  
Compr essi ve St r engt h of  Dr i l l ed Cor es of  
Concr et e
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JI S A 1108 ( 2018)  Met hod of  Test  f or  Compr essi ve 
St r engt h of  Concr et e

JI S A 1115 ( 2014)  Met hod of  Sampl i ng Fr esh Concr et e

JI S A 1116 ( 2005)  Met hod of  Test  f or  Uni t  Mass and 
Ai r  Cont ent  of  Fr esh Concr et e by Mass 
Met hod

JI S A 1118 ( 2017)  Met hod of  Test  f or  Ai r  Cont ent  of  
Fr esh Concr et e by Vol umet r i c Met hod

JI S A 1128 ( 2014)  Met hod of  Test  f or  Ai r  Cont ent  of  
Fr esh Concr et e by Pr essur e Met hod

JI S A 1132 ( 2014)  Met hod of  Maki ng and Cur i ng 
Concr et e Speci mens

JI S A 1146 ( 2017)  Met hod of  Test  f or  Al kal i - Si l i ca 
React i v i t y of  Aggr egat es by Mor t ar - bar  
Met hod

JI S A 1154 ( 2012)  Met hod of  Test  f or  Chl or i de I on 
Cont ent  i n Har dened Concr et e

JI S A 1804 ( 2009)  Met hods of  Test  f or  Pr oduct i on 
Cont r ol  of  Concr et e -  Met hod of  Rapi d Test  
f or  I dent i f i cat i on of  Al kal i - Si l i ca 
React i v i t y of  Aggr egat e

JI S A 5005 ( 2009)  Cr ushed St one and Manuf act ur ed Sand 
f or  Concr et e

JI S A 5011 ( 2013)  Sl ag Aggr egat e f or  Concr et e

JI S A 5308 ( 2014)  Ready- Mi xed Concr et e

JI S A 5758 ( 2022)  Seal ant s f or  Seal i ng and Gl azi ng i n 
Bui l di ngs

JI S A 6201 ( 2015)  Fl y Ash f or  Use i n Concr et e

JI S A 6204 ( 2011)  Chemi cal  Admi xt ur es f or  Concr et e

JI S A 8652 ( 1995)  Met al  Panel s f or  Concr et e For m

JI S A 9521 ( 2017)  Ther mal  I nsul at i on Mat er i al s f or  
Bui l di ngs

JI S G 3101 ( 2020)  Rol l ed St eel s f or  Gener al  St r uct ur e

JI S G 3112 ( 2010)  St eel  Bar s f or  Concr et e 
Rei nf or cement

JI S G 3444 ( 2021)  Car bon St eel  Tubes f or  Gener al  
St r uct ur e

JI S G 3551 ( 2005)  Wel ded Wi r e Mesh and Rebar  Gr i d
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JI S H 8641 ( 2021)  Hot  Di p Gal vani zed Coat i ngs

JI S K 6251 ( 2017)  Rubber ,  Vul cani zed or  
Ther mopl ast i c- Det er mi nat i on of  Tensi l e 
St r ess- St r ai n Pr oper t i es

JI S K 6253 ( 2012)  Rubber ,  Vul cani zed or  Ther mopl ast i c 
-  Det er mi nat i on of  Har dness

JI S K 6258 ( 2016)  Rubber ,  Vul cani zed or  Ther mopl ast i c 
-  Det er mi nat i on of  t he Ef f ect  of  Li qui ds

JI S K 6773 ( 1999)  Pol yvi nyl chl or i de Wat er st op

JI S K 7124- 1 ( 1999)  Pl ast i cs Fi l m and Sheet i ng -  
Det er mi nat i on of  I mpact  Resi st ance by t he 
Fr ee- f al l i ng Dar t  Met hod -  Par t  1:  
St ai r case Met hods

JI S K 7127 ( 1999)  Pl ast i cs -  Det er mi nat i on of  Tensi l e 
Pr oper t i es -  Par t  3:  Test  Condi t i ons f or  
Fi l ms and Sheet s

JI S K 7129- 2 ( 2019)  Pl ast i cs Fi l m and Sheet i ng -  
Det er mi nat i on of  Wat er  Vapor  Tr ansmi ssi on 
Rat e -  Par t  2:  I nf r ar ed Det ect i on Sensor  
Met hod 

JI S Q 1011 ( 2009)  Conf or mi t y Assessment  – Conf or mi t y 
Assessment  f or  Japanese I ndust r i al  
St andar ds – Gui dance on Thi r d- par t y 
Cer t i f i cat i on Syst em f or  Ready- mi xed 
Concr et e Pr oduct s

JI S Q 17011 ( 2005)  Conf or mi t y Assessment  -  Gener al  
Requi r ement s f or  Accr edi t at i on Bodi es 
Accr edi t i ng Conf or mi t y Assessment  Bodi es

JI S Q 17025 ( 2005)  Gener al  Requi r ement s f or  t he 
Compet ence of  Test i ng and Cal i br at i on 
Labor at or i es

JI S R 5210 ( 2009)  Por t l and Cement

JI S R 5211 ( 2019)  Por t l and Bl ast - Fur nace Sl ag Cement

JI S R 5212 ( 2019)  Por t l and Pozzol an Cement

JI S R 5213 ( 2019)  Por t l and Fl y Ash Cement

JI S Z 3881 ( 2014)  St andar d Qual i f i cat i on Pr ocedur e 
f or  Gas Pr essur e Wel di ng Techni que of  
St eel  Bar s f or  Concr et e Rei nf or cement

JAPAN ROAD ASSOCI ATI ON ( JARA)

JRA PDCG ( 2019)  Pavement  Desi gn and Const r uct i on 
Gui del i nes
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MI NI STRY OF LAND,  I NFRASTRUCTURE,  TRANSPORT AND TOURI SM ( MLI T)

MLI T- SS Chapt er  6 MLI T Ar chi t ect ur al  St andar d 
Speci f i cat i ons,  Chapt er  6 Concr et e

U. S.  GREEN BUI LDI NG COUNCI L ( USGBC)

LEED NC ( 2009)  Leader shi p i n Ener gy and 
Envi r onment al  Desi gn( t m)  New Const r uct i on 
Rat i ng Syst em

1. 2   DEFI NI TI ONS

a.   " Cement i t i ous mat er i al "  as used her ei n must  i ncl ude al l  por t l and 
cement ,  pozzol an,  f l y  ash,  and sl ag cement .

b.   " Exposed t o publ i c v i ew"  means si t uat ed so t hat  i t  can be seen f r om 
eye l evel  f r om a publ i c l ocat i on af t er  compl et i on of  t he bui l di ng.   A 
publ i c l ocat i on i s accessi bl e t o per sons not  r esponsi bl e f or  oper at i on 
or  mai nt enance of  t he bui l di ng.

c.   " Chemi cal  admi xt ur es"  ar e mat er i al s i n t he f or m of  powder  or  f l ui ds 
t hat  ar e added t o t he concr et e t o gi ve i t  cer t ai n char act er i st i cs not  
obt ai nabl e wi t h pl ai n concr et e mi xes.

d.   " Suppl ement ar y cement i ng mat er i al s"  ( SCM)  i ncl ude coal  f l y  ash,  s l ag 
cement ,  nat ur al  or  cal c i ned pozzol ans,  and ul t r a- f i ne coal  ash when 
used i n such pr opor t i ons t o r epl ace t he por t l and cement  t hat  r esul t  i n 
i mpr ovement  t o sust ai nabi l i t y  and dur abi l i t y  and r educed cost .

e.   " Desi gn st r engt h"  ( f ' c)  i s  t he speci f i ed compr essi ve st r engt h of  
concr et e at  t i me( s)  speci f i ed i n t hi s sect i on t o meet  st r uct ur al  
desi gn cr i t er i a.

f .   " Mass Concr et e"  i s any concr et e syst em t hat  appr oaches a maxi mum 
t emper at ur e of  70 degr ees C wi t hi n t he f i r st  72 hour s of  pl acement .   
I n addi t i on,  i t  i ncl udes al l  concr et e el ement s wi t h a sect i on 
t hi ckness of  1 met er  or  mor e r egar dl ess of  t emper at ur e.

g.   " Mi xt ur e pr opor t i oni ng"  i s t he pr ocess of  desi gni ng concr et e mi xt ur e 
pr opor t i ons t o enabl e i t  t o meet  t he st r engt h,  ser vi ce l i f e and 
const r uct abi l i t y  r equi r ement s of  t he pr oj ect  whi l e mi ni mi zi ng t he 
i ni t i al  and l i f e- cycl e cost .

h.   " Mi xt ur e pr opor t i ons"  ar e t he masses or  vol umes of  i ndi v i dual  
i ngr edi ent s used t o make a uni t  measur e ( cubi c met er  or  cubi c yar d)  of  
concr et e.

i .   " Pozzol an"  i s a s i l i ceous or  s i l i ceous and al umi nous mat er i al ,  whi ch 
i n i t sel f  possesses l i t t l e or  no cement i t i ous val ue but  wi l l ,  i n 
f i nel y di v i ded f or m and i n t he pr esence of  moi st ur e,  chemi cal l y r eact  
wi t h cal c i um hydr oxi de at  or di nar y t emper at ur es t o f or m compounds 
possessi ng cement i t i ous pr oper t i es.

j .   " Wor kabi l i t y  ( or  consi st ence) "  i s t he abi l i t y  of  a f r esh ( pl ast i c)  
concr et e mi x t o f i l l  t he f or m/ moul d pr oper l y wi t h t he desi r ed wor k 
( v i br at i on)  and wi t hout  r educi ng t he concr et e' s qual i t y.   Wor kabi l i t y  
depends on wat er  cont ent ,  chemi cal  admi xt ur es,  aggr egat e ( shape and 
si ze di st r i but i on) ,  cement i t i ous cont ent  and age ( l evel  of  hydr at i on) .
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1. 3   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e [ f or  Cont r act or  Qual i t y 
Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When used,  a desi gnat i on 
f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he 
submi t t al  f or  t he Gover nment . ]   Submi t  t he f ol l owi ng i n accor dance wi t h 
Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 01 Pr econst r uct i on Submi t t al s

[ Concr et e Cur i ng Pl an

] Qual i t y Cont r ol  Pl an;  G[ ,  [ _____] ]

Labor at or y Accr edi t at i on;  G[ ,  [ _____] ]

SD- 02 Shop Dr awi ngs

[ For mwor k

] Rei nf or ci ng St eel ;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

For mwor k Mat er i al s

Rei nf or cement ;  ( LEED NC)

Li qui d Chemi cal  Fl oor  Har dener s and Seal er s

Mechani cal  Rei nf or ci ng Bar  Connect or s

[ Pumpi ng Concr et e

] [ Fi ni shi ng Pl an

] SD- 04 Sampl es

[ Sl ab Fi ni sh Sampl e

] [ Sur f ace Fi ni sh Sampl es

] SD- 05 Desi gn Dat a

Concr et e Mi x Desi gn;  G[ ,  [ _____] ]

SD- 06 Test  Repor t s

Concr et e Mi x Desi gn;  G[ ,  [ _____] ]

Fl y Ash

Pozzol an

Sl ag Cement

Aggr egat es
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[ Tol er ance Repor t

] Compr essi ve St r engt h Test s;  G[ ,  [ _____] ]

[ Uni t  Wei ght  of  St r uct ur al  Concr et e

] [ Chl or i de I on Concent r at i on
]
[ Ai r  Cont ent

] Sl ump Test s

Wat er

SD- 07 Cer t i f i cat es

Rei nf or ci ng Bar s

Wel der  Qual i f i cat i ons

[ VOC Cont ent  f or  For m Rel ease Agent s,  Cur i ng Compounds,  and 
Concr et e Penet r at i ng Seal er s

] Saf et y Dat a Sheet s

Fi el d Test i ng Techni c i an and Test i ng Agency

SD- 08 Manuf act ur er ' s I nst r uct i ons

Li qui d Chemi cal  Fl oor  Har dener s and Seal er s

Joi nt  Seal ant s;  ( LEED NC)

[ Cur i ng Compound

] 1. 4   MODI FI CATI ON OF REFERENCES

Accompl i sh wor k i n accor dance wi t h JASS 5 and MLI T- SS Chapt er  6 or  ACI  
publ i cat i ons except  as modi f i ed her ei n.   Consi der  t he advi sor y or  
r ecommended pr ovi s i ons t o be mandat or y.   I nt er pr et  r ef er ence t o t he 
" Bui l di ng Of f i c i al , "  t he " St r uct ur al  Engi neer , "  and t he 
" Ar chi t ect / Engi neer "  t o mean t he Cont r act i ng Of f i cer .

1. 5   DELI VERY,  STORAGE,  AND HANDLI NG

Fol l ow JASS 5 and MLI T- SS Chapt er  6,  r equi r ement s and r ecommendat i ons.   Do 
not  del i ver  concr et e unt i l  vapor  r et ar der ,  [ vapor  bar r i er , ]  f or ms,  
r ei nf or cement ,  embedded i t ems,  and chamf er  st r i ps ar e i n pl ace and r eady 
f or  concr et e pl acement .   Do not  st or e concr et e cur i ng compounds or  seal er s 
wi t h mat er i al s t hat  have a hi gh capaci t y t o adsor b vol at i l e or gani c 
compound ( VOC)  emi ssi ons,  i ncl udi ng [ _____] .   Do not  st or e concr et e cur i ng 
compounds or  seal er s i n occupi ed spaces.

1. 5. 1   Rei nf or cement

St or e r ei nf or cement  of  di f f er ent  s i zes and shapes i n separ at e pi l es or  
r acks r ai sed above t he gr ound t o avoi d excessi ve r ust i ng.   Pr ot ect  f r om 
cont ami nant s such as gr ease,  oi l ,  and di r t .   Ensur e bar  s i zes can be 
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accur at el y i dent i f i ed af t er  bundl es ar e br oken and t ags r emoved.

1. 6   QUALI TY ASSURANCE

1. 6. 1   Desi gn Dat a

1. 6. 1. 1   Concr et e Mi x Desi gn

Si xt y days mi ni mum pr i or  t o concr et e pl acement ,  submi t  a mi x desi gn f or  
each st r engt h and t ype of  concr et e.   Submi t  a compl et e l i s t  of  mat er i al s 
i ncl udi ng t ype;  br and;  sour ce and amount  of  cement ,  suppl ement ar y 
cement i t i ous mat er i al s,  [ f i ber s] ,  and admi xt ur es;  and appl i cabl e r ef er ence 
speci f i cat i ons.   Submi t  mi l l  t est  and al l  ot her  t est  f or  cement ,  
suppl ement ar y cement i t i ous mat er i al s,  aggr egat es,  and admi xt ur es.   Pr ovi de 
document at i on of  maxi mum nomi nal  aggr egat e s i ze,  gr adat i on anal ysi s,  
per cent age r et ai ned and passi ng si eve,  and a gr aph of  per cent age r et ai ned 
ver ses si eve si ze.   Pr ovi de mi x pr opor t i on dat a usi ng at  l east  t hr ee 
di f f er ent  wat er - cement i t i ous mat er i al  r at i os f or  each t ype of  mi xt ur e,  
whi ch pr oduce a r ange of  st r engt h encompassi ng t hose r equi r ed f or  each 
t ype of  concr et e r equi r ed.   I f  sour ce mat er i al  changes,  r esubmi t  mi x 
pr opor t i on dat a usi ng r evi sed sour ce mat er i al .   Pr ovi de onl y mat er i al s 
t hat  have been pr oven by t r i al  mi x st udi es t o meet  t he r equi r ement s of  
t hi s speci f i cat i on,  unl ess ot her wi se appr oved i n wr i t i ng by t he 
Cont r act i ng Of f i cer .   I ndi cat e c l ear l y i n t he submi t t al  wher e each mi x 
desi gn i s used when mor e t han one mi x desi gn i s submi t t ed.   Resubmi t  dat a 
on concr et e component s i f  t he qual i t i es or  sour ce of  component s changes.   
For  pr evi ousl y appr oved concr et e mi x desi gns used wi t hi n t he past  t wel ve 
mont hs,  t he pr evi ous mi x desi gn may be r e- submi t t ed wi t hout  f ur t her  t r i al  
bat ch t est i ng i f  accompani ed by mat er i al  t est  dat a conduct ed wi t hi n t he 
l ast  s i x mont hs.  Obt ai n mi x desi gn appr oval  f r om t he cont r act i ng of f i cer  
pr i or  t o concr et e pl acement .

1. 6. 2   Shop Dr awi ngs

1. 6. 2. 1   Rei nf or ci ng St eel

I ndi cat e bendi ng di agr ams,  assembl y di agr ams,  spl i c i ng and l aps of  bar s,  
shapes,  di mensi ons,  and det ai l s of  bar  r ei nf or ci ng,  accessor i es,  and 
concr et e cover .   Do not  scal e di mensi ons f r om st r uct ur al  dr awi ngs t o 
det er mi ne l engt hs of  r ei nf or ci ng bar s.   Repr oduct i ons of  cont r act  dr awi ngs 
ar e unaccept abl e.

1. 6. 3   Cont r ol  Submi t t al s

[ 1. 6. 3. 1   Concr et e Cur i ng Pl an

Submi t  pr oposed mat er i al s,  met hods and dur at i on f or  cur i ng concr et e 
el ement s i n accor dance wi t h JASS 5 and MLI T- SS Chapt er  6.

] [ 1. 6. 3. 2   Pumpi ng Concr et e

Submi t  pr oposed mat er i al s and met hods f or  pumpi ng concr et e.   Submi t t al  
must  i ncl ude mi x desi gns,  pumpi ng equi pment  i ncl udi ng t ype of  pump and 
si ze and mat er i al  f or  pi pe,  and maxi mum l engt h and hei ght  concr et e i s t o 
be pumped.

] [ 1. 6. 3. 3   Fi ni shi ng Pl an

Submi t  pr oposed mat er i al  and pr ocedur es t o be used i n obt ai ni ng t he f i ni sh 
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f or  t he [ _____]  f l oor s.   I ncl ude qual i f i cat i on of  per son t o be used f or  
obt ai ni ng f l oor  t ol er ance measur ement ,  descr i pt i on of  measur i ng equi pment  
t o be used,  and a sket ch showi ng l i nes and l ocat i ons t he measur i ng 
equi pment  wi l l  f ol l ow.

] [ 1. 6. 3. 4   VOC Cont ent  f or  f or m r el ease agent s,  cur i ng compounds,  and 
concr et e penet r at i ng seal er s

Submi t  cer t i f i cat i on f or  t he f or m r el ease agent ,  cur i ng compounds,  and 
concr et e penet r at i ng seal er s t hat  i ndi cat e t he VOC cont ent  of  each pr oduct .

] 1. 6. 3. 5   Saf et y Dat a Sheet s

Submi t  Saf et y Dat a Sheet s ( SDS)  f or  al l  mat er i al s t hat  ar e r egul at ed f or  
hazar dous heal t h ef f ect s.   SDS must  be r eadi l y accessi bl e dur i ng each wor k 
shi f t  t o empl oyees when t hey ar e at  t he const r uct i on s i t e.

1. 6. 4   Test  Repor t s

1. 6. 4. 1   Fl y Ash and Pozzol an

Submi t  t est  r esul t s i n accor dance wi t h JI S A 6201 f or  f l y  ash and 
pozzol an.   Submi t  t est  r esul t s per f or med wi t hi n 6 mont hs of  submi t t al  dat e.

1. 6. 4. 2   Sl ag Cement

Submi t  t est  r esul t s i n accor dance wi t h JI S R 5211 f or  s l ag cement .   Submi t  
t est  r esul t s per f or med wi t hi n 6 mont hs of  submi t t al  dat e.

1. 6. 4. 3   Aggr egat es

Submi t  t est  r esul t s i n accor dance wi t h JI S A 5005,  JI S A 1146 and 
JI S A 1804 as r equi r ed i n t he par agr aph t i t l ed ALKALI - AGGREGATE REACTI ON.

1. 6. 5   Fi el d Sampl es

[ 1. 6. 5. 1   Sl ab Fi ni sh Sampl e

I nst al l  mi ni mum of  3000 mm by 3000 mm sl ab.   Sl ab f i ni sh sampl e must  not  
be par t  of  t he f i nal  pr oj ect .   Fi ni sh as r equi r ed by speci f i cat i on.

] [ 1. 6. 5. 2   Sur f ace Fi ni sh Sampl es

Pr ovi de a mi ni mum of  t hr ee sampl e concr et e panel s f or  each f i ni sh f or  each 
mi x desi gn,  1000 mm by 1000 mm,  75 mm t hi ck.   Use t he appr oved concr et e 
mi x desi gn( s) .   Pr ovi de sampl e panel s on- si t e at  l ocat i ons di r ect ed.   Once 
appr oved,  each set  of  panel s must  be r epr esent at i ve of  each of  t he 
f i ni shes speci f i ed and of  t he wor kmanshi p and f i ni sh( es)  r equi r ed.   Do not  
r emove or  dest r oy sampl es unt i l  di r ect ed by t he Cont r act i ng Of f i cer .

] 1. 6. 6   Qual i t y Cont r ol  Pl an

Devel op and submi t  f or  appr oval  a concr et e qual i t y cont r ol  pr ogr am i n 
accor dance wi t h t he gui del i nes of  JASS 5 and MLI T- SS Chapt er  6 and as 
speci f i ed her ei n.  The pl an must  i ncl ude appr oved l abor at or i es.   Pr ovi de 
di r ect  over si ght  f or  t he concr et e qual i f i cat i on pr ogr am i ncl usi ve of  
associ at ed sampl i ng and t est i ng.   Al l  qual i t y cont r ol  r epor t s must  be 
pr ovi ded t o t he Cont r act i ng Of f i cer ,  Qual i t y Manager  and Concr et e Suppl i er .
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1. 6. 7   Qual i t y Cont r ol  Per sonnel  Cer t i f i cat i ons

The Cont r act or  must  submi t  f or  appr oval  t he r esponsi bi l i t i es of  t he 
var i ous qual i t y cont r ol  per sonnel ,  i ncl udi ng t he names and qual i f i cat i ons 
of  t he i ndi v i dual s i n t hose posi t i ons and a qual i t y cont r ol  or gani zat i onal  
char t  def i ni ng t he qual i t y cont r ol  hi er ar chy and t he r esponsi bi l i t y  of  t he 
var i ous posi t i ons.   Qual i t y cont r ol  per sonnel  must  be empl oyed by t he 
Cont r act or .

Submi t  Japan Concr et e I nst i t ut e ( JCI )  or  Amer i can Concr et e I nst i t ut e ( ACI )  
cer t i f i cat i on f or  t he f ol l owi ng:

a.   CQC per sonnel  r esponsi bl e f or  i nspect i on of  concr et e oper at i ons.

b.   Lead For eman or  Jour neyman of  t he Concr et e Pl aci ng,  Fi ni shi ng,  and 
Cur i ng Cr ews.

c.   Fi el d Test i ng Techni c i ans:  ACI  Concr et e Fi el d Test i ng Techni c i an,  
Gr ade I  or  equi val ent  Japan Concr et e I nst i t ut e ( JCI )  Concr et e Fi el d 
Test i ng Techni c i an.

1. 6. 7. 1   Qual i t y Manager  Qual i f i cat i ons

The qual i t y manager  must  hol d a cur r ent  l i cense as a Fi r st  Cl ass 
Kenchi kushi  ar chi t ect  r egi st er ed under  st andar d l aw of  Japan wi t h 
exper i ence on at  l east  f i ve s i mi l ar  pr oj ect s.   Evi dence of  ext r aor di nar y 
pr oven exper i ence may be consi der ed by t he Cont r act i ng Of f i cer  as 
suf f i c i ent  t o act  as t he Qual i t y Manager .

1. 6. 7. 2   Fi el d Test i ng Techni c i an and Test i ng Agency

Submi t  dat a on qual i f i cat i ons of  pr oposed t est i ng agency and t echni c i ans 
f or  appr oval  by t he Cont r act i ng Of f i cer  pr i or  t o per f or mi ng t est i ng on 
concr et e.

a.   Wor k on concr et e under  t hi s cont r act  must  be per f or med by an ACI  
Concr et e Fi el d Test i ng Techni c i an Gr ade 1 qual i f i ed i n accor dance wi t h 
ACI  SP- 2 or  equi val ent  JCI  Concr et e Fi el d Test i ng Techni c i an.   
Equi val ent  cer t i f i cat i on pr ogr ams must  i ncl ude r equi r ement s f or  
wr i t t en and per f or mance exami nat i ons as st i pul at ed i n ACI  SP- 2.

b.   Test i ng agenci es t hat  per f or m t est i ng ser vi ces on concr et e mat er i al s 
i ncl udi ng r ei nf or ci ng st eel  must  meet  t he r equi r ement s of  JASS 5,  
JI S Q 1011,  JI S Q 17011 and JI S Q 17025.

1. 6. 8   Labor at or y Qual i f i cat i ons f or  Concr et e Qual i f i cat i on Test i ng

The concr et e t est i ng l abor at or y must  have t he necessar y equi pment  and 
exper i ence t o accompl i sh r equi r ed t est i ng.   The l abor at or y must  meet  t he 
r equi r ement s of  JASS 5,  JI S Q 1011,  JI S Q 17011 and JI S Q 17025.

1. 6. 9   Labor at or y Accr edi t at i on

Labor at or y and t est i ng f aci l i t i es must  be pr ovi ded by and at  t he expense 
of  t he Cont r act or .  The l abor at or i es per f or mi ng t he t est s must  be 
accr edi t ed i n accor dance wi t h JI S Q 17011 and JI S Q 17025.   The 
accr edi t at i on must  be cur r ent  and must  i ncl ude t he r equi r ed t est  met hods,  
as speci f i ed.   Fur t her mor e,  t he t est i ng must  compl y wi t h t he f ol l owi ng 
r equi r ement s:
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a.   Aggr egat e Test i ng and Mi x Pr opor t i oni ng:  Aggr egat e t est i ng and mi xt ur e 
pr opor t i oni ng st udi es must  be per f or med by an accr edi t ed l abor at or y 
and under  t he di r ect i on of  a Chi ef  Concr et e Engi neer  or  Concr et e 
Engi neer  aut hor i zed by t he Japan Concr et e I nst i t ut e or  Fi r st  Cl ass 
Kenchi kushi  who i s compet ent  i n concr et e mat er i al s and must  s i gn al l  
r epor t s and desi gns.

b.   Accept ance Test i ng:  Fur ni sh al l  mat er i al s,  l abor ,  and f aci l i t i es 
r equi r ed f or  mol di ng,  cur i ng,  t est i ng,  and pr ot ect i ng t est  speci mens 
at  t he s i t e and i n t he l abor at or y.   Fur ni sh and mai nt ai n boxes or  
ot her  f aci l i t i es sui t abl e f or  st or i ng and cur i ng t he speci mens at  t he 
s i t e whi l e i n t he mol d wi t hi n t he t emper at ur e r ange st i pul at ed by 
JI S A 1132.

c.   Cont r act or  Qual i t y Cont r ol :  Al l  sampl i ng and t est i ng must  be per f or med 
by an appr oved,  onsi t e,  i ndependent ,  accr edi t ed l abor at or y.

1. 7   ENVI RONMENTAL REQUI REMENTS

Pr ovi de space vent i l at i on accor di ng t o mat er i al  manuf act ur er  
r ecommendat i ons,  at  a mi ni mum,  dur i ng and f ol l owi ng i nst al l at i on of  
concr et e cur i ng compound and seal er .  Mai nt ai n one of  t he f ol l owi ng 
vent i l at i on condi t i ons dur i ng t he cur i ng per i od or  f or  72 hour s af t er  
i nst al l at i on:

a.   Suppl y 100 per cent  out si de ai r  24 hour s a day.

b.   Suppl y ai r f l ow at  a r at e of  6 ai r  changes per  hour ,  when out si de 
t emper at ur es ar e bet ween 13 degr ees C and 29 degr ees C and humi di t y i s 
bet ween 30 per cent  and 60 per cent .

c.   Suppl y ai r f l ow at  a r at e of  1. 5 ai r  changes per  hour ,  when out si de ai r  
condi t i ons ar e not  wi t hi n t he r ange st i pul at ed above.

1. 7. 1   Submi t t al s f or  Envi r onment al  Per f or mance

a.   Pr ovi de SDS pr oduct  i nf or mat i on dat a showi ng t hat  f or m r el ease agent s 
meet  any envi r onment al  per f or mance goal s such as usi ng veget abl e and 
soy based pr oduct s.

b.   Pr ovi de SDS pr oduct  i nf or mat i on dat a showi ng t hat  concr et e adhesi ves 
meet  any envi r onment al  per f or mance goal s i ncl udi ng l ow emi t t i ng,  l ow 
vol at i l e or gani c compound pr oduct s.

1. 8   QUALI FI CATI ONS FOR WELDI NG WORK

Wel di ng pr ocedur es must  be i n accor dance wi t h JASS 6.

Ver i f y t hat  Wel der  qual i f i cat i ons ar e i n accor dance wi t h JI S Z 3881 f or  
wel di ng of  r ei nf or cement  or  under  an equi val ent  qual i f i cat i on t est  
appr oved i n advance.   Wel der s ar e per mi t t ed t o do onl y t he t ype of  wel di ng 
f or  whi ch each i s speci f i cal l y qual i f i ed.

PART 2   PRODUCTS

2. 1   FORMWORK MATERI ALS

a.   For m- f aci ng mat er i al  i n cont act  wi t h concr et e must  be [ l umber , ]  
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[ pl ywood, ]  [ t emper ed concr et e- f or m- gr ade har dboar d, ]  [ met al , ]  
[ pl ast i c, ]  or  [ t r eat ed paper  t hat  cr eat es speci f i ed appear ance and 
t ext ur e of  concr et e sur f ace] .   Submi t  pr oduct  i nf or mat i on on pr oposed 
f or m- f aci ng mat er i al s i f  di f f er ent  f r om t hat  speci f i ed her ei n.

b.   Desi gn f or mwor k,  shor es,  r eshor es,  and backshor es t o suppor t  al l  
ver t i cal  and l at er al  l oads t r ansmi t t ed t o t hem and t o compl y wi t h 
appl i cabl e bui l di ng code r equi r ement s.  

c.   Desi gn f or mwor k and shor i ng f or  l oad r edi st r i but i on r esul t i ng f r om 
st r essi ng of  post - t ensi oned r ei nf or cement .   Ensur e t hat  f or mwor k 
al l ows movement  r esul t i ng f r om appl i cat i on of  pr est r essi ng f or ce.

d.   Desi gn f or mwor k t o wi t hst and pr essur e r esul t i ng f r om pl acement  and 
vi br at i on of  concr et e and t o mai nt ai n speci f i ed t ol er ances.

e.   Desi gn f or mwor k t o accommodat e wat er st op mat er i al s i n j oi nt s at  
l ocat i ons i ndi cat ed i n Cont r act  Document s.

f .   Pr ovi de t empor ar y openi ngs i n f or mwor k i f  needed t o f aci l i t at e 
c l eani ng and i nspect i on.

g.   Desi gn f or mwor k j oi nt s t o i nhi bi t  l eakage of  mor t ar .

h.   Li mi t  def l ect i on of  f aci ng mat er i al s f or  concr et e sur f aces exposed t o 
v i ew t o [ 1/ 240] [ 1/ 400] [ ____]  of  cent er - t o- cent er  spaci ng of  f aci ng 
suppor t s.

[ i .   Do not  use ear t h cut s as f or ms f or  ver t i cal  or  s l opi ng sur f aces.

] j .   Submi t  pr oduct  i nf or mat i on on pr oposed f or m- f aci ng mat er i al s i f  
di f f er ent  f r om t hat  speci f i ed her ei n.

[ k.   Submi t  shop dr awi ngs f or  f or mwor k,  shor i ng,  r eshor i ng,  and 
backshor i ng.  Shop dr awi ngs must  be si gned and seal ed by a l i censed 
desi gn engi neer  or  Fi r st  Cl ass Kenchi kushi .

] l .   Submi t  pr ocedur e f or  r eshor i ng and backshor i ng,  i ncl udi ng dr awi ngs 
si gned and seal ed by a  Fi r st  Cl ass Kenchi kushi .   I ncl ude on shop 
dr awi ngs t he f or mwor k r emoval  pr ocedur e and magni t ude of  const r uct i on 
l oads used f or  desi gn of  r eshor i ng or  backshor i ng syst em.   I ndi cat e i n 
pr ocedur e t he magni t ude of  l i ve and dead l oads assumed f or  r equi r ed 
capaci t y of  t he st r uct ur e at  t i me of  r eshor i ng or  backshor i ng.

m.   Submi t  manuf act ur er ' s pr oduct  dat a on f or m l i ner  pr oposed f or  use wi t h 
each f or med sur f ace.

2. 1. 1   Wood For ms

Pr ovi de l umber  t hat  i s  squar e edged or  t ongue- and- gr oove boar ds,  f r ee of  
r ai sed gr ai n,  knot hol es,  or  ot her  sur f ace def ect s.   Pr ovi de pl ywood t hat  
compl i es wi t h Japan Agr i cul t ur al  St andar d concr et e f or m panel s or  bet t er  
or  har dboar d f or  smoot h f or m l i ni ng. [   Submi t  dat a ver i f y i ng t hat  
composi t e wood pr oduct s cont ai n no ur ea f or mal dehyde r esi ns. ]

2. 1. 1. 1   Concr et e For m Pl ywood ( St andar d Rough)

Pr ovi de pl ywood t hat  conf or ms t o Japan Agr i cul t ur al  St andar d concr et e 
f or m,  not  l ess t han 12 mm t hi ck.
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2. 1. 1. 2   Over l ai d Concr et e For m Pl ywood ( St andar d Smoot h)

Pr ovi de pl ywood t hat  conf or ms t o Japan Agr i cul t ur al  St andar d hi gh densi t y 
f or m over l ay,  not  l ess t han 12 mm t hi ck.

2. 1. 2   St eel  For ms

Pr ovi de JI S A 8652 st eel  f or m sur f aces t hat  do not  cont ai n i r r egul ar i t i es,  
dent s,  or  sags.

2. 2   FORMWORK ACCESSORI ES

a.   Use commer ci al l y manuf act ur ed f or mwor k accessor i es,  i ncl udi ng t i es and 
hanger s.

b.   For m t i es and accessor i es must  not  r educe t he ef f ect i ve cover  of  t he 
r ei nf or cement .

2. 2. 1   For m Ti es

a.   Use f or m t i es wi t h ends or  end f ast ener s t hat  can be r emoved wi t hout  
damage t o concr et e.

b.   Wher e i ndi cat ed i n Cont r act  Document s,  use f or m t i es wi t h i nt egr al  
wat er  bar r i er  pl at es or  ot her  accept abl e posi t i ve wat er  bar r i er s i n 
wal l s.

c.   The br eakback di st ance f or  f er r ous t i es must  be at  l east  [ 50 mm]  [ 19 mm
]  [ _____]  f or  Sur f ace Fi ni sh- 2. 0 or  Sur f ace Fi ni sh- 3. 0,  as def i ned i n 
ACI  301.

[ d.   I f  t he br eakback di st ance i s l ess t han 19 mm,  use coat ed or  
cor r osi on- r esi st ant  t i es.

] e.   Submi t  manuf act ur er ' s dat a sheet  on f or m t i es.

2. 2. 2   Wat er st ops

Submi t  manuf act ur er ' s dat a sheet  on wat er st op mat er i al s and spl i ces.

2. 2. 2. 1   PVC Wat er st op

Pol yvi nyl chl or i de wat er st ops must  conf or m t o JI S K 6773.

2. 2. 2. 2   Rubber  Wat er st op

Rubber  wat er st ops must  conf or m t o JI S K 6773.

2. 2. 2. 3   Ther mopl ast i c El ast omer i c Rubber  Wat er st op

Ther mopl ast i c el ast omer i c r ubber  wat er st ops must  conf or m t o JI S K 6258.

2. 2. 2. 4   Hydr ophi l i c  Wat er st op

Swel l abl e st r i p t ype compound of  pol ymer  modi f i ed chl or opr ene r ubber  t hat  
swel l s upon cont act  wi t h wat er  must  conf or m t o t he f ol l owi ng r equi r ement s 
when t est ed i n accor dance t o JI S K 6251:   Tensi l e st r engt h 2. 9 MPa 
mi ni mum;  ul t i mat e el ongat i on 600 per cent  mi ni mum.   Har dness must  be 
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50: [ 40]  mi ni mum on t he t ype A dur omet er  when t est ed i n accor dance wi t h 
JI S K 6253 and t he vol umet r i c expansi on r at i o i n di st i l l ed wat er  at  20 
degr ees C must  be 3 t o 1 mi ni mum.

2. 2. 3   Bi odegr adabl e For m Rel ease Agent

a.   Pr ovi de f or m r el ease agent  t hat  i s  col or l ess,  bi odegr adabl e,  and 
[ r apeseed oi l - based]  [ soy oi l - based]  [ wat er - based] ,  wi t h a [ l ow 
( maxi mum of  55 gr ams/ l i t er  ( g/ l ) ) ]  [ zer o]  VOC cont ent . [   A mi ni mum of  
[ 85] [ _____]  per cent  of  t he t ot al  pr oduct  must  be bi obased mat er i al . ]

b.   Pr ovi de pr oduct  t hat  does not  bond wi t h,  st ai n,  or  adver sel y af f ect  
concr et e sur f aces and does not  i mpai r  subsequent  t r eat ment s of  
concr et e sur f aces.

c.   Pr ovi de f or m r el ease agent  t hat  r educes f or mwor k moi st ur e absor pt i on,   
and does not  cont ai n di esel  f uel ,  pet r ol eum- based l ubr i cat i ng oi l s,  
waxes,  or  ker osene.   Submi t  document at i on i ndi cat i ng t ype of  bi obased 
mat er i al  i n pr oduct  and bi obased cont ent .   I ndi cat e r el at i ve dol l ar  
val ue of  bi obased cont ent  pr oduct s t o t ot al  dol l ar  val ue of  pr oduct s 
i ncl uded i n pr oj ect .

d.   Submi t  manuf act ur er ' s pr oduct  dat a on f or mwor k r el ease agent  f or  use 
on each f or m- f aci ng mat er i al .

2. 2. 4   Chamf er  Mat er i al s

Use l umber  mat er i al s wi t h di mensi ons of  20 x 20 mm.

2. 2. 5   Const r uct i on and movement  j oi nt s

a.   Submi t  det ai l s and l ocat i ons of  const r uct i on j oi nt s i n accor dance wi t h 
t he r equi r ement s her ei n.

b.   Locat e const r uct i on j oi nt s wi t hi n mi ddl e one- t hi r d of  spans of  s l abs,  
beams,  and gi r der s.   I f  a beam i nt er sect s a gi r der  wi t hi n t he mi ddl e 
one- t hi r d of  gi r der  span,  t he di st ance bet ween t he const r uct i on j oi nt  
i n t he gi r der  and t he edge of  t he beam must  be at  l east  t wi ce t he 
wi dt h of  t he l ar ger  member .

c.   For  member s wi t h post - t ensi oni ng t endons,  l ocat e const r uct i on j oi nt s 
wher e t endons pass t hr ough cent r oi d of  concr et e sect i on.

d.   Locat e const r uct i on j oi nt s i n wal l s and col umns at  under si de of  s l abs,  
beams,  or  gi r der s and at  t ops of  f oot i ngs or  s l abs.

e.   Make const r uct i on j oi nt s per pendi cul ar  t o mai n r ei nf or cement .

f .   Pr ovi de movement  j oi nt s wher e i ndi cat ed i n Cont r act  Document s or  i n 
accept ed al t er nat e l ocat i ons.

g.   Submi t  l ocat i on and det ai l  of  movement  j oi nt s i f  di f f er ent  f r om t hose 
i ndi cat ed i n Cont r act  Document s.

h.   Submi t  manuf act ur er ' s dat a sheet  on expansi on j oi nt  mat er i al s.

i .   Pr ovi de keyways wher e i ndi cat ed i n Cont r act  Document s. [   Longi t udi nal  
keyways i ndi cat ed i n Cont r act  Document s must  be at  l east  40 mm deep,  
measur ed per pendi cul ar  t o t he pl ane of  t he j oi nt . ]
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2. 2. 6   Per i met er  I nsul at i on

Per i met er  i nsul at i on must  be expanded pol yst yr ene conf or mi ng t o JI S A 9521 
meet i ng t he f ol l owi ng per f or mance r equi r ement s:

a.   Densi t y:  300 kg/ 33 mi ni mum.

b.   Compr essi ve St r engt h at  y i el d or  10 per cent  def or mat i on:  104 kPa,  mi n.

c.   Ther mal  Resi st ance of  25 mm t hi ckness:  0. 70 K· m2/ W

d.   Fl exur al  St r engt h:  240 kPa,  mi n.

e.   Wat er  Absor pt i on by t ot al  i mmer si on,  vol ume per cent :  3 per cent  maxi mum.

f .   Di mensi onal  St abi l i t y  ( change i n di mensi ons) :  2 per cent  maxi mum.

g.   Wat er  Vapor  Per meance of  25 mm t hi ckness:  200 ng/ Pa· s· m2,  maxi mum.

Compl y wi t h EPA r equi r ement s i n accor dance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG

2. 2. 7   Ot her  Embedded i t ems

Use sl eeves,  i nser t s,  anchor s,  and ot her  embedded i t ems of  mat er i al  and 
desi gn i ndi cat ed i n Cont r act  Document s.

2. 3   CONCRETE MATERI ALS

2. 3. 1   Cement i t i ous Mat er i al s

2. 3. 1. 1   Por t l and Cement

a.   Unl ess ot her wi se speci f i ed,  pr ovi de cement  t hat  conf or ms t o JI S R 5210,  
Or di nar y Por t l and Cement  [ and meet s [ l ow al kal i  cont ent  
r equi r ement s] [ _____] . ]

b.   Use one br and and t ype of  cement  f or  f or med concr et e havi ng 
exposed- t o- vi ew f i ni shed sur f aces.

c.   Submi t  i nf or mat i on al ong wi t h evi dence demonst r at i ng compl i ance wi t h 
r ef er enced st andar ds.   Submi t t al s must  i ncl ude t ypes of  cement i t i ous 
mat er i al s,  manuf act ur i ng l ocat i ons,  shi ppi ng l ocat i ons,  and 
cer t i f i cat es showi ng compl i ance.

d.   Cement i t i ous mat er i al s must  be st or ed and kept  dr y and f r ee f r om 
cont ami nant s.

[ 2. 3. 1. 2   Bl ended Cement s

Bl ended cement s must  conf or m t o [ JI S R 5211,  Type [ A]  [ B]  [ C] ] ,  [ JI S R 5212,  
Type [ A]  [ B]  [ C] ] ,  [ JI S R 5213,  Type [ A]  [ B]  [ C] ] .

] 2. 3. 2   Wat er

a.   Wat er  or  i ce must  compl y wi t h t he r equi r ement s of  JI S A 5308,  Annex C.
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b.   Mi ni mi ze t he amount  of  wat er  i n t he mi x.   I mpr ove wor kabi l i t y  by 
adj ust i ng t he gr adi ng of  t he aggr egat e and usi ng admi xt ur e r at her  t han 
by addi ng wat er .

c.   Wat er  must  be [ pot abl e]  [ f r om r ai nwat er  col l ect i on]  [ f r om gr aywat er ]  
[ f r om r ecycl ed wat er ] ;  f r ee f r om i nj ur i ous amount s of  oi l s ,  aci ds,  
al kal i s,  sal t s,  or gani c mat er i al s,  or  ot her  subst ances del et er i ous t o 
concr et e.

d.   Pr ot ect  mi xi ng wat er  and i ce f r om cont ami nat i on dur i ng st or age and 
del i ver y.

e.   Submi t  t est  r epor t  showi ng wat er  compl i es wi t h JI S A 5308,  Annex C.

[ f .   When nonpot abl e sour ce i s pr oposed f or  use,  submi t  document at i on on 
ef f ect s of  wat er  on st r engt h and set t i ng t i me i n compl i ance wi t h 
JI S A 5308,  Annex C.

] 2. 3. 3   Aggr egat e

2. 3. 3. 1   Nor mal - Wei ght  Aggr egat e

a.   Aggr egat es must  conf or m t o JI S A 5005 [ unl ess ot her wi se speci f i ed i n 
t he Cont r act  Document s or  appr oved by t he cont r act i ng of f i cer ] [ _____] .

b.   Aggr egat es used i n concr et e must  be obt ai ned f r om t he same sour ces and 
have t he same si ze r ange as aggr egat es used i n concr et e r epr esent ed by 
submi t t ed f i el d t est  r ecor ds or  used i n t r i al  mi xt ur es.

c.   St or e and handl e aggr egat e i n a manner  t hat  wi l l  avoi d segr egat i on and 
pr event s cont ami nat i on by ot her  mat er i al s or  ot her  s i zes of  
aggr egat es.  St or e aggr egat es i n l ocat i ons t hat  wi l l  per mi t  t hem t o 
dr ai n f r eel y.   Do not  use aggr egat es t hat  cont ai n f r ozen l umps.

d.   Submi t  t ypes,  pi t  or  quar r y l ocat i ons,  pr oducer s '  names,  aggr egat e 
suppl i er  st at ement  of  compl i ance wi t h JI S A 5005 and JI S A 1804 
expansi on dat a not  mor e t han 18 mont hs ol d.

2. 3. 4   Admi xt ur es

a.   Chemi cal  admi xt ur es must  conf or m t o JI S A 6204.

b.   Ai r - ent r ai ni ng admi xt ur es must  conf or m t o JI S A 6204.

c.   Chemi cal  admi xt ur es f or  use i n pr oduci ng f l owi ng concr et e must  conf or m 
t o JI S A 6204.

d.   Do not  use cal c i um chl or i de admi xt ur es[ . ] [  unl ess appr oved by t he 
cont r act i ng of f i cer . ]

e.   Admi xt ur es used i n concr et e must  be t he same as t hose used i n t he 
concr et e r epr esent ed by submi t t ed f i el d t est  r ecor ds or  used i n t r i al  
mi xt ur es.

f .   Pr ot ect  st or ed admi xt ur es agai nst  cont ami nat i on,  evapor at i on,  or  
damage.

g.   To ensur e uni f or m di st r i but i on of  const i t uent s,  pr ovi de agi t at i ng 
equi pment  f or  admi xt ur es used i n t he f or m of  suspensi ons or  unst abl e 
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sol ut i ons.   Pr ot ect  l i qui d admi xt ur es f r om f r eezi ng and f r om 
t emper at ur e changes t hat  woul d adver sel y af f ect  t hei r  char act er i st i cs.

h.   Submi t  t ypes,  br and names,  pr oducer s '  names,  manuf act ur er ' s t echni cal  
dat a sheet s,  and cer t i f i cat es showi ng compl i ance wi t h st andar ds 
r equi r ed her ei n.

2. 4   MI SCELLANEOUS MATERI ALS

2. 4. 1   Concr et e Cur i ng Mat er i al s

Pr ovi de concr et e cur i ng mat er i al  i n accor dance wi t h JASS 5 and 
MLI T- SS Chapt er  6.   Submi t  pr oduct  dat a f or  concr et e cur i ng compounds.   
Submi t  manuf act ur es i nst r uct i ons f or  pl acement  of  cur i ng compound.

2. 4. 2   Nonshr i nk Gr out

Packaged dr y,  hydr aul i c cement  non- shr i nk gr out ,  t hat  i s  non- met al l i c ,  
non- cor r osi ve,  non- bl eed,  wi t h t he f ol l owi ng per f or mance r equi r ement s when 
pr epar ed usi ng t he hi ghest  wat er - t o- sol i ds r at i o,  maxi mum f l ow,  or  most  
f l ui d consi st ency at  23. 0 pl us or  mi nus 2. 0 degr ees C:

a.   Mi ni mum compr essi ve st r engt hs:  7. 0 MPa at  1 day;  17. 0 MPa at  3 day;  
24. 0 MPa at  7 day;  and 34. 0 MPa at  28 day.

b.   Ear l y hei ght  change ( maxi mum per cent  at  t i me of  f i nal  set t i ng) :  pl us 
4. 0 per cent .

c.   Hei ght  change of  moi st  cur ed har dened gr out :  0. 0 t o pl us or  mi nus 0. 3 
per cent  at  1- day,  3- day,  14- day and 28- day.

2. 4. 3   Fl oor  Fi ni sh Mat er i al s

2. 4. 3. 1   Li qui d Chemi cal  Fl oor  Har dener s and Seal er s

a.   Har dener  must  be a col or l ess aqueous sol ut i on cont ai ni ng a bl end of  
i nor gani c s i l i cat e or  s i l i conat e mat er i al  and pr opr i et ar y component s 
combi ned wi t h a wet t i ng agent ;  t hat  penet r at es,  har dens,  and densi f i es 
concr et e sur f aces.   Submi t  manuf act ur es i nst r uct i ons f or  pl acement  of  
l i qui d chemi cal  f l oor  har dener .

b.   Use concr et e penet r at i ng seal er s wi t h a l ow ( maxi mum 100 gr ams/ l i t er ,  
l ess wat er  and l ess exempt  compounds)  VOC cont ent .   Submi t  
manuf act ur es i nst r uct i ons f or  pl acement  of  seal er s.

2. 4. 4   Expansi on/ Cont r act i on Joi nt  Fi l l er

Pr ef or med,  bi t umi nous j oi nt  f i ber  f i l l er  f or  concr et e pavi ng and 
st r uct ur al  concr et e const r uct i on.  Pr ovi de j oi nt  f i l l er  meet i ng t he 
f ol l owi ng per f or mance r equi r ement s:

a.   Densi t y:  300 kg/ m3 mi ni mum.

b.   Compr essi on:  The l oad r equi r ed t o compr ess t he t est  speci men t o 50 
per cent  of  i t s  t hi ckness bef or e t est  shal l  not  be l ess t han 690 kPa 
and not  mor e t han 5100 kPa.  I f  t he nomi nal  t hi ckness of  t he speci men 
i s l ess t han 13 mm a maxi mum l oad of  8600 kPa i s per mi t t ed.

c.   Ext r usi on/ Pr ot r usi on:  Test  speci men shal l  be compr essed t o 50 per cent  
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of  i t s t hi ckness bef or e t est  wi t h t hr ee edges r est r ai ned.  The amount  
of  ext r usi on/ pr ot r usi on of  t he f r ee edge shal l  not  exceed 6 mm.

d.   Recover y:  The t est  speci men shal l  be compr essed t o 50 per cent  of  i t s  
t hi ckness bef or e t est .  The l oad shal l  be r el eased i mmedi at el y af t er  
appl i cat i on.  At  t he end of  10 mi nut es af t er  r el ease of  t he appl i ed 
l oad,  t he speci men shal l  have r ecover ed t o at  l east  70 per cent  of  i t s  
t hi ckness bef or e t est .

e.   Wat er  Absor pt i on:  The t est  speci men when submer ged under  25 mm of  
wat er  shal l  absor b not  mor e t han 15 per cent  by vol ume i n 24 hour s f or  
10 mm t hi ckness and over .

Mat er i al  must  be 13 mm t hi ck[ ,  unl ess ot her wi se i ndi cat ed] .  [ and of  a 
wi dt h appl i cabl e f or  t he j oi nt  f or med] .  [ Backer  mat er i al  shal l  be c l osed 

cel l ,  pol yet hyl ene f oam mat er i al  wi t h a densi t y bet ween 20- 45 kg/ m3;  
Gr eat er  t han 95 per cent  compr essi on r ecover y;  compr essi on def l ect i on 38 
kPa;  Gr eat er  t han 160kPa t ensi l e st r engt h;  and 200 degr ees C heat  
r esi st ance f or  hot  appl i ed seal ant s] .

2. 4. 5   Joi nt  Seal ant s and Seal s

[ Submi t  manuf act ur er ' s pr oduct  dat a,  i ndi cat i ng VOC cont ent . ]  [ Joi nt  
seal ant s conf or mi ng t o t he r equi r ement s of  Sect i on 07 92 00 JOI NT 
SEALANTS] .

2. 4. 5. 1   Hor i zont al  Sur f aces,  3 Per cent  Sl ope,  Maxi mum

JI S A 5758,  mul t i - component  seal ant ,  Cl ass 25,  t r af f i c  [ non- t r af f i c ] .  
[ Hot - appl i ed j oi nt  seal ant  f or  seal i ng cr acks i n concr et e and asphal t  
pavement s shal l  be i n conf or mance wi t h t he appl i cabl e r equi r ement s of  t he 
JRA PDCG -  Pavement  Desi gn and Const r uct i on Gui del i nes. ]

2. 4. 5. 2   Ver t i cal  Sur f aces Gr eat er  Than 3 Per cent  Sl ope

JI S A 5758,  mul t i - component  seal ant ,  non- sag,  Cl ass 25,  t r af f i c  
[ non- t r af f i c ] .

2. 4. 6   Vapor  Ret ar der  [ and Vapor  Bar r i er ]

Pr ef or med,  f l exi bl e pol yet hyl ene sheet i ng t o be used as vapor  r et ar der  i n 
cont act  wi t h soi l  or  gr anul ar  f i l l  under  concr et e s l abs,  mi ni mum 0. 25 mm 
[ 0. 38 mm]  t hi ckness or  ot her  equi val ent  mat er i al  meet i ng t he f ol l owi ng 
per f or mance r equi r ement s:

a.   Wat er  Vapor  Per meance,  JI S K 7129- 2 or  equi val ent  t est  pr ocedur e:  2. 28 

ng/ ( m2· s · Pa) ,  max.

b.   Wat er  Vapor  Per meance af t er  wet t i ng,  dr y i ng and soaki ng [ ,  af t er  heat  
condi t i oni ng]  [ ,  af t er  l ow t emper at ur e condi t i oni ng]  [ ,  af t er  soi l  
or gani sm condi t i oni ng] ,  JI S K 7129- 2 or  equi val ent  t est  pr ocedur e:  

2. 28 ng/ ( m2· s · Pa) ,  max.

c.   Tensi l e St r engt h,  JI S K 7127:  2. 4 kN/ m [ 5. 3 kN/ m]  [ 7. 9 kN/ m] ,  mi n.

d.   Punct ur e Resi st ance,  JI S K 7124- 1:  475 g [ 1700 g]  [ 2200 g] ,  mi n.

[ Pr ef or med,  f l exi bl e pol yet hyl ene sheet i ng t o be used as vapor  bar r i er  i n 
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cont act  wi t h soi l  or  gr anul ar  f i l l  under  concr et e s l abs,  mi ni mum 0. 38 mm 
t hi ckness or  ot her  equi val ent  mat er i al  wi t h t he f ol l owi ng per f or mance 
r equi r ement s:

a.   Wat er  Vapor  Per meance,  JI S K 7129- 2 or  equi val ent  t est  pr ocedur e:  0. 57 

ng/ ( m2· s · Pa) ,  max.

b.   Wat er  Vapor  Per meance af t er  wet t i ng,  dr y i ng and soaki ng [ ,  af t er  heat  
condi t i oni ng]  [ ,  af t er  l ow t emper at ur e condi t i oni ng]  [ ,  af t er  soi l  
or gani sm condi t i oni ng] ,  JI S K 7129- 2 or  equi val ent  t est  pr ocedur e:  

0. 57 ng/ ( m2· s · Pa) ,  max.

c.   Tensi l e St r engt h,  JI S K 7127:  7. 9 kN/ m,  mi n.

d.   Punct ur e Resi st ance,  JI S K 7124- 1:  2200 g,  mi n. ]

Consi der  pl ast i c vapor  r et ar der s and vapor  bar r i er s and adhesi ves wi t h a 
hi gh r ecycl ed cont ent ,  l ow t oxi c i t y l ow VOC ( Vol at i l e Or gani c Compounds)  
l evel s.

2. 5   CONCRETE MI X DESI GN

2. 5. 1   Pr oper t i es and Requi r ement s

a.   Use mat er i al s and mat er i al  combi nat i ons l i s t ed i n t hi s sect i on and t he 
cont r act  document s.

b.   Cement i t i ous mat er i al  cont ent  must  be adequat e f or  concr et e t o sat i sf y 
t he speci f i ed r equi r ement s f or  st r engt h,  w/ cm,  dur abi l i t y ,  and 
f i ni shabi l i t y  descr i bed i n t hi s sect i on and t he cont r act  document s.

[ The mi ni mum cement i t i ous mat er i al  cont ent  f or  concr et e used i n f l oor s 
must  meet  t he f ol l owi ng r equi r ement s:

Nomi nal  maxi mum si ze of
aggr egat e,  mm

Mi ni mum cement i t i ous mat er i al
cont ent ,  kg per  cubi c met er

 37. 5  280

 25  310

 19  320

 9. 5  360

]
c.   Sel ect ed t ar get  s l ump must  meet  t he r equi r ement s t hi s sect i on,  t he 

cont r act  document s,  and must  not  exceed 230 mm.   Concr et e must  not  
show vi s i bl e s i gns of  segr egat i on.

d.   The t ar get  s l ump must  be enf or ced f or  t he dur at i on of  t he pr oj ect .   
Det er mi ne t he sl ump by JI S A 1101.   Sl ump t ol er ances must  meet  t he 
r equi r ement s of  JASS 5 and MLI T- SS Chapt er  6.

e.   The nomi nal  maxi mum si ze of  coar se aggr egat e f or  a mi xt ur e must  not  
exceed t hr ee- f our t hs of  t he mi ni mum cl ear  spaci ng bet ween 
r ei nf or cement ,  one- f i f t h of  t he nar r owest  di mensi on bet ween si des of  
f or ms,  or  one- t hi r d of  t he t hi ckness of  s l abs or  t oppi ngs.
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f .   Concr et e must  be ai r  ent r ai ned f or  member s assi gned t o Exposur e Cl ass 
F1,  F2,  or  F3.   The t ot al  ai r  cont ent  must  be i n accor dance wi t h t he 
r equi r ement s of  t he par agr aph t i t l ed DURABI LI TY.

g.   Measur e ai r  cont ent  at  t he poi nt  of  del i ver y i n accor dance wi t h 
JI S A 1118 or  JI S A 1128.

h.   Concr et e f or  s l abs t o r ecei ve a har d- t r owel ed f i ni sh must  not  cont ai n 
an ai r - ent r ai ni ng admi xt ur e or  have a t ot al  ai r  cont ent  gr eat er  t han 3 
per cent .

i .   Concr et e pr oper t i es and r equi r ement s f or  each por t i on of  t he st r uct ur e 
ar e speci f i ed i n t he t abl e bel ow.   Ref er  t o t he par agr aph t i t l ed 
DURABI LI TY f or  mor e det ai l s on exposur e cat egor i es and t hei r  
r equi r ement s.

Mi ni mum f'c MPa Exposur e
Cat egor i es^

Mi scel l aneous Requi r ement s

Foot i ngs [ 36]
[ 21]
[ _____]
 at  28 days

[ S0]  [ S1]  
[ S2]  [ S3] ;
[ C0]  [ C1]  
[ C2] ;
[ W0]  [ W1] ;
[ F0]  [ F1]  
[ F2]  [ F3]

[ Max.  s l ump:  [ 15 cm]  [ _____]  ]

[ Nomi nal  maxi mum aggr egat e si ze 
must  be [ 12. 5 mm] [ 19 mm] [ 25 mm]  
[ _____] ]

Col umns and wal l s [ 36]
[ 21]
[ _____]
 at  28 days

[ S0]  [ S1]  
[ S2]  [ S3] ;
[ C0]  [ C1]  
[ C2] ;
[ W0]  [ W1] ;
[ F0]  [ F1]  
[ F2]  [ F3]

[ Nomi nal  maxi mum aggr egat e si ze 
must  be [ 12. 5 mm] [ 19 mm] [ 25 mm]  
[ _____] ]

Beams and el evat ed 
sl abs

[ 36]
[ 21]
[ _____]
 at  28 days

[ S0]  [ S1]  
[ S2]  [ S3] ;
[ C0]  [ C1]  
[ C2] ;
[ W0]  [ W1] ;
[ F0]  [ F1]  
[ F2]  [ F3]

[ Nomi nal  maxi mum aggr egat e si ze 
must  be [ 12. 5 mm] [ 19 mm] [ 25 mm]  
[ _____] ]

Sl abs- on- gr ound [ 36]
[ 21]
[ _____]
 at  28 days

[ S0]  [ S1]  
[ S2]  [ S3] ;
[ C0]  [ C1]  
[ C2] ;
[ W0]  [ W1] ;
[ F0]  [ F1]  
[ F2]  [ F3]
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Mi ni mum f'c MPa Exposur e
Cat egor i es^

Mi scel l aneous Requi r ement s

Concr et e Toppi ngs [ 36]
[ 21]
[ _____]  at  28 days

[ S0]  [ S1]  
[ S2]  [ S3] ;
[ C0]  [ C1]  
[ C2] ;
[ W0]  [ W1] ;
[ F0]  [ F1]  
[ F2]  [ F3]

[ Max.  s l ump:  [ 15 cm]  [ _____]  ]

2. 5. 2   Dur abi l i t y

2. 5. 2. 1   Al kal i - Aggr egat e React i on

Do not  use any aggr egat e suscept i bl e t o al kal i - car bonat e r eact i on ( ACR)  t o 
r educe t he pot ent i al  of  al kal i - s i l i ca r eact i on ( ASR) .   For  each aggr egat e 
used i n qual i f y i ng concr et e mi xt ur es,  t he expansi on r esul t  of  t he 
aggr egat e and cement i t i ous mat er i al s combi nat i on det er mi ned i n accor dance 
wi t h JI S A 1146 must  not  exceed 0. 10 per cent  at  an age of  16 days.

2. 5. 2. 2   Fr eezi ng and Thawi ng Resi st ance

a.   Pr ovi de concr et e meet i ng t he f ol l owi ng r equi r ement s based on exposur e 
c l ass assi gned t o member s f or  f r eezi ng- and- t hawi ng exposur e i n 
Cont r act  Document s:

Exposur e
cl ass

Maxi mum
w/cm*

Mi ni mum f'c,  MPa Ai r
cont ent

Addi t i onal
Requi r ement s

F0 N/ A 18 N/ A

F1 0. 55 24 Depends
on

aggr egat e
si ze

N/ A

F2 0. 45 30 Depends
on

aggr egat e
si ze

See l i mi t s on
maxi mum

cement i t i ous
mat er i al  by mass

F3 0. 40 36 Depends
on

aggr egat e
si ze

See l i mi t s on
maxi mum

cement i t i ous
mat er i al  by mass

F3 pl ai n
concr et e

0. 45 30 Depends
on

aggr egat e
si ze

See l i mi t s on
maxi mum

cement i t i ous
mat er i al  by mass

* The maxi mum w/cm l i mi t s do not  appl y t o l i ght wei ght  concr et e.

b.   Concr et e must  be ai r  ent r ai ned f or  member s assi gned t o Exposur e Cl ass 
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F1,  F2,  or  F3.   The t ot al  ai r  cont ent  must  meet  t he r equi r ement s of  
t he f ol l owi ng t abl e:

Nomi nal  maxi mum
aggr egat e si ze,  mm

Tot al  ai r  cont ent ,  per cent * ^

Exposur e Cl ass F2
and F3

Exposur e Cl ass F1

9. 5 7. 5 6. 0

12. 5 7. 0 5. 5

19. 0 6. 0 5. 0

25. 0 6. 0 4. 5

37. 5 5. 5 4. 5

50 5. 0 4. 0

75 5. 5 3. 5

* Tol er ance on ai r  cont ent  as del i ver ed must  be pl us/ mi nus 1. 5 per cent .
^For  f ' c  gr eat er  t han 36 MPa psi ,  r educi ng ai r  cont ent  by 1. 0 
per cent age poi nt  i s  accept abl e.

c.   Submi t  document at i on ver i f y i ng compl i ance wi t h speci f i ed r equi r ement s.

d.   For  sect i ons of  t he st r uct ur e t hat  ar e assi gned Exposur e Cl ass F3,  
submi t  cer t i f i cat i on on cement  composi t i on ver i f y i ng t hat  concr et e 
mi xt ur e meet s t he r equi r ement s of  t he f ol l owi ng t abl e:

Cement i t i ous mat er i al Maxi mum per cent  of
t ot al  cement i t i ous
mat er i al  by mass*

Fl y ash or  ot her  pozzol ans conf or mi ng t o
JI S A 6201

25

Sl ag cement  conf or mi ng t o JI S A 5011 50

* Tot al  cement i t i ous mat er i al  al so i ncl udes JI S R 5210,  f l y  ash,  ot her  
pozzol ans,  and sl ag cement .   The maxi mum per cent ages above must  
i ncl ude:

i .   Fl y ash or  ot her  pozzol ans pr esent  i n Type I P JI S R 5212 bl ended 
cement .

i i .  Sl ag cement  pr esent  i n Type I S JI S R 5211 bl ended cement .

^Fl y ash or  ot her  pozzol ans must  const i t ut e no mor e t han 25 per cent  of  
t he t ot al  mass of  t he cement i t i ous mat er i al s.
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2. 5. 2. 3   Cor r osi on and Chl or i de Cont ent

a.   Pr ovi de concr et e meet i ng t he r equi r ement s of  t he f ol l owi ng t abl e based 
on t he exposur e c l ass assi gned t o member s r equi r i ng pr ot ect i on agai nst  
r ei nf or cement  cor r osi on i n Cont r act  Document s.

b.   Submi t  document at i on ver i f y i ng compl i ance wi t h speci f i ed r equi r ement s.

c.   Wat er - sol ubl e chl or i de i on cont ent  cont r i but ed f r om const i t uent s 
i ncl udi ng wat er ,  aggr egat es,  cement i t i ous mat er i al s,  and admi xt ur es 
must  be det er mi ned f or  t he concr et e mi xt ur e by JI S A 1154 at  age 
bet ween 28 and 42 days.

d.   The maxi mum wat er - sol ubl e chl or i de i on ( Cl - )  cont ent  i n concr et e,  
per cent  by mass of  cement  i s as f ol l ows:

Exposur e
cl ass

Maxi mum
w/cm*

Mi ni mum
f ' c,  MPa

Maxi mum wat er - sol ubl e
chl or i de i on ( CL- )

cont ent  i n concr et e,
per cent  by mass of  cement

Rei nf or ced concr et e

C0 N/ A 18 1. 00

C1 N/ A 18 0. 30

C2 0. 4 36 0. 15

Pr est r essed concr et e

C0 N/ A 18 0. 06

C1 N/ A 18 0. 06

C2 0. 4 36 0. 06

* The maxi mum w/ cm l i mi t s do not  appl y t o l i ght wei ght  concr et e.

2. 5. 2. 4   Sul f at e Resi st ance

a.   Pr ovi de concr et e meet i ng t he r equi r ement s of  t he f ol l owi ng t abl e based 
on t he exposur e c l ass assi gned t o member s f or  sul f at e exposur e.

Exposur e
cl ass

Maxi mum
w/cm*

Mi ni mum
f ' c MPa

Requi r ed cement i t i ous
 mat er i al s- t ypes

Cal ci um
chl or i de

admi xt ur eJI S R 5210
JI S R 5211,
JI S R 5212

S0 N/ A 17 N/ A N/ A No
r est r i ct i ons
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Exposur e
cl ass

Maxi mum
w/cm*

Mi ni mum
f ' c MPa

Requi r ed cement i t i ous
 mat er i al s- t ypes

Cal ci um
chl or i de

admi xt ur eJI S R 5210
JI S R 5211,
JI S R 5212

S1 0. 50 28 I I  ( moder at e
sul f at e r esi st ant ) * ^

I P,  por t l and
pozzol an cement

( moder at e sul f at e
r esi st ant ) ;  I S,
por t l and bl ast

f ur nace sl ag cement
( <70)  ( moder at e

sul f at e r esi st ant )

No
r est r i ct i ons

S2 0. 45 31 I V ( l ow heat  of
hydr at i on) * ^

I P,  por t l and
pozzol an cement

( hi gh sul f at e
r esi st ant ) ;  I S,
por t l and bl ast

f ur nace sl ag cement
( <70)  ( hi gh sul f at e

r esi st ant )

Not
per mi t t ed

S3 0. 45 31 V ( hi gh sul f at e
r esi st ant )  +

pozzol an or  s l ag
cement  * *

I P,  por t l and
pozzol an cement

( hi gh sul f at e
r esi st ant )  +

pozzol an or  s l ag
cement ^ ;   I S,

por t l and bl ast
f ur nace sl ag cement
( <70)  ( hi gh sul f at e

r esi st ant )  +
pozzol an or  s l ag

cement  *

Not
per mi t t ed

*  For  seawat er  exposur e,  ot her  t ypes of  por t l and cement s wi t h 
t r i cal c i um al umi nat e ( C3A)  cont ent s up t o 10 per cent  ar e accept abl e i f  
t he w/ cm does not  exceed 0. 40.

* *  The amount  of  t he speci f i c  sour ce of  t he pozzol an or  s l ag cement  t o 
be used shal l  be at  l east  t he amount  det er mi ned by t est  or  ser vi ce 
r ecor d t o i mpr ove sul f at e r esi st ance when used i n concr et e cont ai ni ng 
Type V cement .   Al t er nat i vel y,  t he amount  of  t he speci f i c  sour ce of  
t he pozzol an or  s l ag used shal l  not  be l ess t han t he amount  t est ed i n 
accor dance wi t h ASTM C1012/ C1012M and meet i ng t he r equi r ement s maxi mum 
expansi on r equi r ement s l i s t ed her ei n.

^  Ot her  avai l abl e t ypes of  cement ,  such as Type I I I  or  Type I ,  ar e 
accept abl e i n exposur e c l asses S1 or  S2 i f  t he C3A cont ent s ar e l ess 
t han 8 or  5 per cent ,  r espect i vel y.

b.   The maxi mum w/ cm l i mi t s f or  sul f at e exposur e do not  appl y t o 
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l i ght wei ght  concr et e.

c.   Al t er nat i ve combi nat i ons of  cement i t i ous mat er i al s of  t hose l i s t ed i n 
t hi s par agr aph ar e accept abl e i f  t hey meet  t he maxi mum expansi on 
r equi r ement s l i s t ed i n t he f ol l owi ng t abl e:

Exposur e
cl ass

Maxi mum expansi on when t est ed usi ng ASTM C1012/ C1012M

At  6 mont hs At  6 mont hs At  18 mont hs

S1 0. 10 per cent N/ A N/ A

S2 0. 05 per cent 0. 10 per cent ^ N/ A

S3 N/ A N/ A 0. 10 per cent

^The 12- mont h expansi on l i mi t  appl i es onl y when t he measur ed expansi on 
exceeds t he 6- mont h maxi mum expansi on l i mi t .

2. 5. 2. 5   Concr et e Temper at ur e

The t emper at ur e of  concr et e as del i ver ed must  not  exceed [ 35 degr ees C]  
[ _____] .

2. 5. 2. 6   Concr et e Per meabi l i t y

a.   Pr ovi de concr et e meet i ng t he r equi r ement s of  t he f ol l owi ng t abl e based 
on exposur e c l ass assi gned t o member s r equi r i ng l ow per meabi l i t y  i n 
t he Cont r act  Document s.

Exposur e
cl ass

Maxi mum
w/cm*

Mi ni mum f ' c,
 MPa

Addi t i onal
mi ni mum

r equi r ement s

W0 N/ A 18 None

W1 0. 5 27 None

* The maxi mum w/ cm l i mi t s do not  appl y t o l i ght wei ght  concr et e.

b.   Submi t  document at i on ver i f y i ng compl i ance wi t h speci f i ed r equi r ement s.

2. 5. 3   Tr i al  Mi xt ur es

Tr i al  mi xt ur es must  be i n accor dance t o JASS 5 and MLI T- SS Chapt er  6.

2. 5. 4   Ready- Mi x Concr et e

Pr ovi de concr et e t hat  meet s t he r equi r ement s of  JI S A 5308.

Ready- mi xed concr et e manuf act ur er  must  pr ovi de dupl i cat e del i ver y t i cket s 
wi t h each l oad of  concr et e del i ver ed.   Pr ovi de del i ver y t i cket s wi t h t he 
f ol l owi ng i nf or mat i on i n addi t i on t o t hat  r equi r ed by JI S A 5308:

a.   Type and br and cement
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b.   Cement  and suppl ement ar y cement i t i ous mat er i al s cont ent  i n 43- ki l ogr am 
bags per  cubi c met er  of  concr et e

c.   Maxi mum si ze of  aggr egat e

d.   Amount  and br and name of  admi xt ur es

e.   Tot al  wat er  cont ent  expr essed by wat er  cement i t i ous mat er i al  r at i o

2. 6   REI NFORCEMENT

a.   Bend r ei nf or cement  col d.   Fabr i cat e r ei nf or cement  i n accor dance wi t h 
f abr i cat i ng t ol er ances of  JASS 5 and MLI T- SS Chapt er  6.

b.   When handl i ng and st or i ng coat ed r ei nf or cement ,  use equi pment  and 
met hods t hat  do not  damage t he coat i ng.   I f  st or ed out door s f or  mor e 
t han 2 mont hs,  cover  coat ed r ei nf or cement  wi t h opaque pr ot ect i ve 
mat er i al .

c.   Submi t  manuf act ur er ' s cer t i f i ed t est  r epor t  f or  r ei nf or cement .

d.   Submi t  pl aci ng dr awi ngs showi ng f abr i cat i on di mensi ons and pl acement  
l ocat i ons of  r ei nf or cement  and r ei nf or cement  suppor t s.   Pl aci ng 
dr awi ngs must  i ndi cat e l ocat i ons of  spl i ces,  l engt hs of  l ap spl i ces,  
and det ai l s of  mechani cal  and wel ded spl i ces.

e.   Submi t  r equest  wi t h l ocat i ons and det ai l s of  spl i ces not  i ndi cat ed i n 
Cont r act  Document s.

f .   Submi t  r equest  t o pl ace col umn dowel s wi t hout  usi ng t empl at es.

[ g.   Submi t  r equest  and pr ocedur e t o f i el d- bend or  st r ai ght en r ei nf or ci ng 
bar s par t i al l y  embedded i n concr et e at  l ocat i ons not  i ndi cat ed i n 
Cont r act  Document s.   Fi el d bendi ng or  st r ai ght eni ng of  r ei nf or ci ng 
bar s i s per mi t t ed [ wher e i ndi cat ed i n t he Cont r act  Document s] [ i n t he 
f ol l owi ng l ocat i ons:  [ _____] ]

] h.   Submi t  r equest  f or  f i el d cut t i ng,  i ncl udi ng l ocat i on and t ype of  bar  
t o be cut  and r eason f i el d cut t i ng i s r equi r ed.

2. 6. 1   Rei nf or ci ng Bar s

a.   Rei nf or ci ng bar s must  be def or med,  except  spi r al s,  l oad- t r ansf er  
dowel s,  and wel ded wi r e r ei nf or cement ,  whi ch may be pl ai n.

b.   JI S G 3112,  gr ades and si zes as i ndi cat ed.  [ Col d dr awn wi r e used f or  
spi r al  r ei nf or cement  must  conf or m t o JI S G 3551. ]

[ Pr ovi de r ei nf or ci ng bar s t hat  cont ai n a mi ni mum of  [ 100] [ _____]  
per cent  r ecycl ed cont ent . ] [   See Sect i on 01 33 29 SUSTAI NABI LI TY 
REPORTI NG f or  cumul at i ve t ot al  r ecycl ed cont ent  r equi r ement s. ]

c.   [ Rei nf or ci ng bar s may cont ai n post - consumer  or  post - i ndust r i al  
r ecycl ed cont ent . ]  [ Submi t  document at i on i ndi cat i ng per cent age of  
post - i ndust r i al  and post - consumer  r ecycl ed cont ent  per  uni t  of  
pr oduct .  I ndi cat e r el at i ve dol l ar  val ue of  r ecycl ed cont ent  pr oduct s 
t o t ot al  dol l ar  val ue of  pr oduct s i ncl uded i n pr oj ect . ]

d.   Submi t  mi l l  cer t i f i cat es f or  r ei nf or ci ng bar s.
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2. 6. 1. 1   Headed Rei nf or ci ng Bar s

Headed r ei nf or ci ng bar s must  conf or m t o ASTM A970/ A970M i ncl udi ng Annex 
A1,  and ot her  speci f i ed r equi r ement s.

2. 6. 1. 2   Bar  Mat s

a.   Bar  mat s must  conf or m t o JI S G 3551.

2. 6. 2   Mechani cal  Rei nf or ci ng Bar  Connect or s

a.   Pr ovi de 125 per cent  mi ni mum yi el d st r engt h of  t he r ei nf or cement  bar .

b.   Mechani cal  spl i ces f or  gal vani zed r ei nf or ci ng bar s must  be gal vani zed 
or  coat ed wi t h di el ect r i c mat er i al .

c.   Mechani cal  spl i ces used wi t h epoxy- coat ed or  dual - coat ed r ei nf or ci ng 
bar s must  be coat ed wi t h di el ect r i c mat er i al .

d.   Submi t  dat a on mechani cal  spl i ces demonst r at i ng compl i ance wi t h t hi s 
par agr aph.

2. 6. 3   Wi r e

a.   [ Pr ovi de wi r e r ei nf or cement  t hat  cont ai ns a mi ni mum of  [ 100]  [ _____]  
per cent  r ecycl ed cont ent . ] [ See Sect i on 01 33 29 SUSTAI NABI LI TY 
REPORTI NG f or  cumul at i ve t ot al  r ecycl ed cont ent  r equi r ement s.  Wi r e 
r ei nf or cement  may cont ai n post - consumer  or  post - i ndust r i al  r ecycl ed 
cont ent .   ] Pr ovi de f l at  sheet s of  wel ded wi r e r ei nf or cement  f or  s l abs 
and t oppi ngs.

b.   Pl ai n or  def or med st eel  wi r e must  conf or m t o JI S G 3551.

2. 6. 4   Wel ded Wi r e Rei nf or cement

a.   Use wel ded wi r e r ei nf or cement  speci f i ed i n Cont r act  Document s and 
conf or mi ng t o one or  mor e of  t he speci f i cat i ons gi ven her ei n.

b.   Pl ai n wel ded wi r e r ei nf or cement  must  conf or m t o JI S G 3551,  wi t h 
wel ded i nt er sect i ons spaced no gr eat er  t han 300 mm apar t  i n di r ect i on 
of  pr i nci pal  r ei nf or cement .

c.   Def or med wel ded wi r e r ei nf or cement  must  conf or m t o JI S G 3551,  wi t h 
wel ded i nt er sect i ons spaced no gr eat er  t han 400 mm apar t  i n di r ect i on 
of  pr i nci pal  r ei nf or cement .

d.   Zi nc- coat ed ( gal vani zed)  wel ded wi r e r ei nf or cement  must  conf or m t o 
JI S H 8641.   Coat i ng damage i ncur r ed dur i ng shi pment ,  st or age,  
handl i ng,  and pl aci ng of  z i nc- coat ed ( gal vani zed)  wel ded wi r e 
r ei nf or cement  must  be r epai r ed i n accor dance wi t h JASS 6.   I f  damaged 
ar ea exceeds 2 per cent  of  sur f ace ar ea i n each l i near  f oot  of  each 
wi r e or  wel ded wi r e r ei nf or cement ,  t he sheet  cont ai ni ng t he damaged 
ar ea must  not  be used.   The 2 per cent  l i mi t  on damaged coat i ng ar ea 
shal l  i ncl ude r epai r ed ar eas damaged bef or e shi pment .

2. 6. 5   Rei nf or ci ng Bar  Suppor t s

a.   Pr ovi de r ei nf or cement  suppor t  t ypes wi t hi n st r uct ur e as r equi r ed by 
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Cont r act  Document s.   Rei nf or cement  suppor t s must  conf or m t o JASS 5 and 
MLI T- SS Chapt er  6.

b.   Legs of  suppor t s i n cont act  wi t h f or mwor k must  be hot - di p gal vani zed,  
or  pl ast i c coat ed af t er  f abr i cat i on,  or  st ai nl ess- st eel  bar  suppor t s.

c.   [ Mi ni mum [ 5] [ 10] [ _____]  per cent  post - consumer  r ecycl ed cont ent ,  or  
mi ni mum [ 20] [ 40] [ _____]  per cent  post - i ndust r i al  r ecycl ed cont ent .  ]  
[ See Sect i on 01 33 29 SUSTAI NABI LI TY REPORTI NG f or  cumul at i ve t ot al  
r ecycl ed cont ent  r equi r ement s.  Pl ast i c and st eel  may cont ai n 
post - consumer  or  post - i ndust r i al  r ecycl ed cont ent . ]

2. 6. 6   Dowel s f or  Load Tr ansf er  i n Fl oor s

Pr ovi de gr eased dowel s f or  l oad t r ansf er  i n f l oor s of  t he t ype,  desi gn,  
wei ght ,  and di mensi ons i ndi cat ed.   Pr ovi de dowel  bar s t hat  ar e 
pl ai n- bi l l et  st eel  conf or mi ng t o JI S G 3112,  Gr ade SD295.   Pr ovi de dowel  
pi pe t hat  i s st eel  conf or mi ng t o JI S G 3444 STK400.

[ Pl at e dowel s must  conf or m t o JI S G 3101 SS400,  and must  be of  s i ze and 
spaci ng i ndi cat ed.   Pl at e dowel  syst em must  mi ni mi ze shr i nkage r est r ai nt  
by [ usi ng a t aper ed shape]  [ or ]  [ f or med voi d]  [ or ]  [ by havi ng compr essi bl e 
mat er i al  on t he ver t i cal  f aces wi t h a t hi n bond br eaker  on t he t op and 
bot t om dowel  sur f aces. ]

] 2. 6. 7   Wel di ng

a.   Pr ovi de wel dabl e r ei nf or ci ng bar s t hat  conf or m t o JI S G 3112,  gr ades 
and si zes as i ndi cat ed.  The maxi mum car bon cont ent  shal l  not  exceed 
0. 55 per cent  wi t h car bon not  exceedi ng 0. 30 per cent  and manganese not  
exceedi ng 1. 5 per cent .

b.   Compl y wi t h JI S Z 3881 unl ess ot her wi se speci f i ed.   Do not  t ack wel d 
r ei nf or ci ng bar s.

c.   Wel ded assembl i es of  st eel  r ei nf or cement  pr oduced under  f act or y 
condi t i ons,  such as wel ded wi r e r ei nf or cement ,  bar  mat s,  and def or med 
bar  anchor s,  ar e al l owed.

PART 3   EXECUTI ON

3. 1   EXAMI NATI ON

a.   Do not  begi n i nst al l at i on unt i l  subst r at es have been pr oper l y 
const r uct ed;  ver i f y t hat  subst r at es ar e l evel .

b.   I f  subst r at e pr epar at i on i s t he r esponsi bi l i t y  of  anot her  i nst al l er ,  
not i f y Cont r act i ng Of f i cer  of  unsat i sf act or y pr epar at i on bef or e 
pr ocessi ng.

c.   Check f i el d di mensi ons bef or e begi nni ng i nst al l at i on.   I f  di mensi ons 
var y t oo much f r om desi gn di mensi ons f or  pr oper  i nst al l at i on,  not i f y 
Cont r act i ng Of f i cer  and wai t  f or  i nst r uct i ons bef or e begi nni ng 
i nst al l at i on.

3. 2   PREPARATI ON

Det er mi ne quant i t y of  concr et e needed and mi ni mi ze t he pr oduct i on of  
excess concr et e.  Desi gnat e l ocat i ons or  uses f or  pot ent i al  excess concr et e 
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bef or e t he concr et e i s pour ed.

3. 2. 1   Gener al

a.   Sur f aces agai nst  whi ch concr et e i s t o be pl aced must  be f r ee of  
debr i s,  l oose mat er i al ,  st andi ng wat er ,  snow,  i ce,  and ot her  
del et er i ous subst ances bef or e st ar t  of  concr et e pl aci ng.

b.   Remove st andi ng wat er  wi t hout  washi ng over  f r eshl y deposi t ed concr et e.  
Di ver t  f l ow of  wat er  t hr ough si de dr ai ns pr ovi ded f or  such pur pose.

3. 2. 2   Subgr ade Under  Foundat i ons and Foot i ngs

a.   When subgr ade mat er i al  i s  semi - por ous and dr y,  spr i nkl e subgr ade 
sur f ace wi t h wat er  as r equi r ed t o el i mi nat e suct i on at  t he t i me 
concr et e i s deposi t ed,  or  seal  subgr ade sur f ace by cover i ng sur f ace 
wi t h speci f i ed vapor  r et ar der .

b.   When subgr ade mat er i al  i s  por ous,  seal  subgr ade sur f ace by cover i ng 
sur f ace wi t h speci f i ed vapor  r et ar der .

3. 2. 3   Subgr ade Under  Sl abs on Gr ound

a.   Bef or e const r uct i on of  s l abs on gr ound,  have under gr ound wor k on pi pes 
and condui t s compl et ed and appr oved.

b.   Pr evi ousl y const r uct ed subgr ade or  f i l l  must  be cl eaned of  f or ei gn 
mat er i al s

c.   Fi ni sh sur f ace of  capi l l ar y wat er  bar r i er  under  i nt er i or  s l abs on 
gr ound must  not  show devi at i on i n excess of  6 mm when t est ed wi t h a 
3000 mm st r ai ght edge par al l el  wi t h and at  r i ght  angl es t o bui l di ng 
l i nes.

d.   Fi ni shed sur f ace of  subgr ade or  f i l l  under  ext er i or  s l abs on gr ound 
must  not  be mor e t han 6 mm above or  30 mm bel ow el evat i on i ndi cat ed.

3. 2. 4   Edge For ms and Scr eed St r i ps f or  Sl abs

a.   Set  edge f or ms or  bul kheads and i nt er medi at e scr eed st r i ps f or  s l abs 
t o obt ai n i ndi cat ed el evat i ons and cont our s i n f i ni shed sl ab sur f ace 
and must  be st r ong enough t o suppor t  v i br at i ng br i dge scr eeds or  
r ol l er  pi pe scr eeds i f  nat ur e of  speci f i ed s l ab f i ni sh r equi r es use of  
such equi pment .

b.   Al i gn concr et e sur f ace t o el evat i on of  scr eed st r i ps by use of  
st r i ke- of f  t empl at es or  appr oved compact i ng- t ype scr eeds.

3. 2. 5   Rei nf or cement  and Ot her  Embedded I t ems

a.   Secur e r ei nf or cement ,  j oi nt  mat er i al s,  and ot her  embedded mat er i al s i n 
posi t i on,  i nspect ed,  and appr oved bef or e st ar t  of  concr et e pl aci ng.

b.   When concr et e i s pl aced,  r ei nf or cement  must  be f r ee of  mat er i al s 
del et er i ous t o bond.   Rei nf or cement  wi t h r ust ,  mi l l  scal e,  or  a 
combi nat i on of  bot h wi l l  be consi der ed sat i sf act or y,  pr ovi ded mi ni mum 
nomi nal  di mensi ons,  nomi nal  wei ght ,  and mi ni mum aver age hei ght  of  
def or mat i ons of  a hand- wi r e- br ushed t est  speci men ar e not  l ess t han 
appl i cabl e ASTM speci f i cat i on r equi r ement s.

SECTI ON 03 30 00  Page 28



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

3. 3   FORMS

a.   Pr ovi de f or ms,  shor i ng,  and scaf f ol di ng f or  concr et e pl acement .   Set  
f or ms mor t ar - t i ght  and t r ue t o l i ne and gr ade.

b.   Chamf er  above gr ade exposed j oi nt s,  edges,  and ext er nal  cor ner s of  
concr et e [ 20 mm] .   Pl ace chamf er  st r i ps i n cor ner s of  f or mwor k t o 
pr oduce bevel ed edges on per manent l y exposed sur f aces. [   Do not  bevel  
r eent r ant  cor ner s or  edges of  f or med j oi nt s of  concr et e. ]

c.   Pr ovi de f or mwor k wi t h c l ean- out  openi ngs t o per mi t  i nspect i on and 
r emoval  of  debr i s.

d.   I nspect  f or mwor k and r emove f or ei gn mat er i al  bef or e concr et e i s pl aced.

e.   At  const r uct i on j oi nt s,  l ap f or m- f aci ng mat er i al s over  t he concr et e of  
pr evi ous pl acement .   Ensur e f or mwor k i s pl aced agai nst  har dened 
concr et e so of f set s at  const r uct i on j oi nt s conf or m t o speci f i ed 
t ol er ances.

f .   Pr ovi de posi t i ve means of  adj ust ment  ( such as wedges or  j acks)  of  
shor es and st r ut s.   Do not  make adj ust ment s i n f or mwor k af t er  concr et e 
has r eached i ni t i al  set t i ng.   Br ace f or mwor k t o r esi st  l at er al  
def l ect i on and l at er al  i nst abi l i t y .

g.   Fast en f or m wedges i n pl ace af t er  f i nal  adj ust ment  of  f or ms and bef or e 
concr et e pl acement .

h.   Pr ovi de anchor i ng and br aci ng t o cont r ol  upwar d and l at er al  movement  
of  f or mwor k syst em.

i .   Const r uct  f or mwor k f or  openi ngs t o f aci l i t at e r emoval  and t o pr oduce 
openi ng di mensi ons as speci f i ed and wi t hi n t ol er ances.

j .   Pr ovi de r unways f or  movi ng equi pment .   Suppor t  r unways di r ect l y on 
f or mwor k or  st r uct ur al  member s.   Do not  suppor t  r unways on 
r ei nf or cement .   Loadi ng appl i ed by r unways must  not  exceed capaci t y of  
f or mwor k or  st r uct ur al  member s.

k.   Posi t i on and suppor t  expansi on j oi nt  mat er i al s,  wat er st ops,  and ot her  
embedded i t ems t o pr event  di spl acement .   Fi l l  voi ds i n s l eeves,  
i nser t s,  and anchor  s l ot s t empor ar i l y  wi t h r emovabl e mat er i al  t o 
pr event  concr et e ent r y i nt o voi ds.

l .   Cl ean sur f aces of  f or mwor k and embedded mat er i al s of  mor t ar ,  gr out ,  
and f or ei gn mat er i al s bef or e concr et e pl acement .

3. 3. 1   Coat i ng

a.   Cover  f or mwor k sur f aces wi t h an accept abl e mat er i al  t hat  i nhi bi t s bond 
wi t h concr et e.

b.   I f  f or mwor k r el ease agent  i s used,  appl y t o f or mwor k sur f aces i n 
accor dance wi t h manuf act ur er ' s r ecommendat i ons bef or e pl aci ng 
r ei nf or cement .   Remove excess r el ease agent  on f or mwor k pr i or  t o 
concr et e pl acement .

c.   Do not  al l ow f or mwor k r el ease agent  t o cont act  r ei nf or cement  or  

SECTI ON 03 30 00  Page 29



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

har dened concr et e agai nst  whi ch f r esh concr et e i s t o be pl aced.

3. 3. 2   Reshor i ng

a.   Do not  al l ow st r uct ur al  member s t o be l oaded wi t h combi ned dead and 
const r uct i on l oads i n excess of  l oads i ndi cat ed i n t he accept ed 
pr ocedur e.

b.   I nst al l  and r emove r eshor es or  backshor es i n accor dance wi t h accept ed 
pr ocedur e.

c.   For  f l oor s suppor t i ng shor es under  newl y pl aced concr et e,  ei t her  l eave 
or i gi nal  suppor t i ng shor es i n pl ace,  or  i nst al l  r eshor es or  
backshor es.   Shor i ng syst em and suppor t i ng s l abs must  r esi st  
ant i c i pat ed l oads.   Locat e r eshor es and backshor es di r ect l y under  a 
shor e posi t i on or  as i ndi cat ed on f or mwor k shop dr awi ngs.

d.   I n mul t i st or y bui l di ngs,  pl ace r eshor i ng or  backshor i ng over  a 
suf f i c i ent  number  of  st or i es t o di st r i but e wei ght  of  newl y pl aced 
concr et e,  f or ms,  and const r uct i on l i ve l oads.

3. 3. 3   Reuse

a.   Reuse f or ms pr ovi di ng t he st r uct ur al  i nt egr i t y of  concr et e and t he 
aest het i cs of  exposed concr et e ar e not  compr omi sed.

b.   Wood f or ms must  not  be cl ogged wi t h past e and must  be capabl e of  
absor bi ng hi gh wat er - cement i t i ous mat er i al  r at i o past e.

c.   Remove l eaked mor t ar  f r om f or mwor k j oi nt s bef or e r euse.

3. 3. 4   For ms f or  St andar d Rough For m Fi ni sh

Pr ovi de f or mwor k i n accor dance wi t h JASS 5 and MLI T- SS Chapt er  6 wi t h a 
sur f ace f i ni sh,  ACI  301 SF- 1. 0,  f or  f or med sur f aces t hat  ar e t o be 
conceal ed by ot her  const r uct i on.

3. 3. 5   For ms f or  St andar d Smoot h For m Fi ni sh

Pr ovi de f or mwor k i n accor dance wi t h JASS 5 and MLI T- SS Chapt er  6 wi t h a 
sur f ace f i ni sh,  ACI  301 SF- 3. 0,  f or  f or med sur f aces t hat  ar e exposed t o 
v i ew. [   Do not  pr ovi de mockup of  concr et e sur f ace appear ance and t ext ur e. ]

3. 3. 6   For m Ti es

a.   For  post - t ensi oned st r uct ur es,  do not  r emove f or mwor k suppor t s unt i l  
s t r essi ng r ecor ds have been accept ed by t he Cont r act i ng Of f i cer .

b.   Af t er  ends or  end f ast ener s of  f or m t i es have been r emoved,  r epai r  t i e 
hol es i n accor dance wi t h JASS 5 and MLI T- SS Chapt er  6.

3. 3. 7   Tol er ances f or  For m Const r uct i on

a.   Const r uct  f or mwor k so concr et e sur f aces conf or m t o t ol er ances i n JASS 5
 and MLI T- SS Chapt er  6.

b.   Posi t i on and secur e s l eeves,  i nser t s,  anchor s,  and ot her  embedded 
i t ems such t hat  embedded i t ems ar e posi t i oned wi t hi n JASS 5 and 
MLI T- SS Chapt er  6 t ol er ances.
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c.   To mai nt ai n speci f i ed el evat i on and t hi ckness wi t hi n t ol er ances,  
i nst al l  f or mwor k t o compensat e f or  def l ect i on and ant i c i pat ed 
set t l ement  i n f or mwor k dur i ng concr et e pl acement .   Set  f or mwor k and 
i nt er medi at e scr eed st r i ps f or  s l abs t o pr oduce desi gnat ed el evat i on,  
camber ,  and cont our  of  f i ni shed sur f ace bef or e f or mwor k r emoval .   I f  
speci f i ed f i ni sh r equi r es use of  v i br at i ng scr eeds or  r ol l er  pi pe 
scr eeds,  ensur e t hat  edge f or ms and scr eed st r i ps ar e st r ong enough t o 
suppor t  such equi pment .

3. 3. 8   Removal  of  For ms and Suppor t s

a.   I f  ver t i cal  f or med sur f aces r equi r e f i ni shi ng,  r emove f or ms as soon as 
r emoval  oper at i ons wi l l  not  damage concr et e.

b.   Remove t op f or ms on sl opi ng sur f aces of  concr et e as soon as r emoval  
wi l l  not  al l ow concr et e t o sag.   Per f or m r epai r s and f i ni shi ng 
oper at i ons r equi r ed.   I f  f or ms ar e r emoved bef or e end of  speci f i ed 
cur i ng per i od,  pr ovi de cur i ng and pr ot ect i on.

c.   Do not  damage concr et e dur i ng r emoval  of  ver t i cal  f or mwor k f or  
col umns,  wal l s,  and si des of  beams.   Per f or m needed r epai r  and 
f i ni shi ng oper at i ons r equi r ed on ver t i cal  sur f aces.   I f  f or ms ar e 
r emoved bef or e end of  speci f i ed cur i ng per i od,  pr ovi de cur i ng and 
pr ot ect i on.

[ d.   Leave f or mwor k and shor i ng i n pl ace t o suppor t  const r uct i on l oads and 
wei ght  of  concr et e i n beams,  s l abs,  and ot her  st r uct ur al  member s unt i l  
i n- pl ace r equi r ed st r engt h of  concr et e i s r eached.

] e.   For m- f aci ng mat er i al  and hor i zont al  f aci ng suppor t  member s may be 
r emoved bef or e i n- pl ace concr et e r eaches speci f i ed compr essi ve 
st r engt h i f  shor es and ot her  suppor t s ar e desi gned t o al l ow f aci ng 
r emoval  wi t hout  def l ect i on of  suppor t ed sl ab or  member .

3. 3. 9   St r engt h of  Concr et e Requi r ed f or  Removal  of  For mwor k

I f  r emoval  of  f or mwor k,  r eshor i ng,  or  backshor i ng i s based on concr et e 
r eachi ng a speci f i ed i n- pl ace st r engt h,  mol d and f i el d- cur e cyl i nder s i n 
accor dance wi t h JI S A 1132.   Test  cyl i nder s i n accor dance wi t h JI S A 1108.   

3. 4   WATERSTOP I NSTALLATI ON AND SPLI CES

a.   Pr ovi de wat er st ops i n const r uct i on j oi nt s as i ndi cat ed.

b.   I nst al l  f or mwor k t o accommodat e wat er st op mat er i al s.   Locat e 
wat er st ops i n j oi nt s wher e i ndi cat ed i n Cont r act  Document s.   Mi ni mi ze 
number  of  spl i ces i n wat er st op.   Spl i ce wat er st ops i n accor dance wi t h 
manuf act ur er ' s wr i t t en i nst r uct i ons.   I nst al l  f act or y- manuf act ur ed 
pr emol ded mi t er ed cor ner s.

c.   I nst al l  wat er st ops t o f or m a cont i nuous di aphr agm i n each j oi nt .   Make 
adequat e pr ovi s i ons t o suppor t  and pr ot ect  wat er st ops dur i ng pr ogr ess 
of  wor k.   Pr ot ect  wat er st ops pr ot r udi ng f r om j oi nt s f r om damage.

3. 4. 1   PVC Wat er st op

Make spl i ces by heat  seal i ng t he adj acent  wat er st op edges t oget her  usi ng a 
t her mopl ast i c spl i c i ng i r on ut i l i z i ng a non- st i ck sur f ace speci f i cal l y 
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desi gned f or  wat er st op wel di ng.   Ref or m wat er st ops at  spl i ces wi t h a 
r emol di ng i r on wi t h r i bs or  cor r ugat i ons t o mat ch t he pat t er n of  t he 
wat er st op.   The spl i ced ar ea,  when cool ed,  must  show no si gns of  
separ at i on,  hol es,  or  ot her  i mper f ect i ons when bent  by hand i n as shar p an 
angl e as possi bl e.

3. 4. 2   Rubber  Wat er st op

Rubber  wat er st ops must  be spl i ced usi ng col d bond adhesi ve as r ecommended 
by t he manuf act ur er .

3. 4. 3   Ther mopl ast i c El ast omer i c Rubber  Wat er st op

Fi t t i ngs must  be shop made usi ng a machi ne speci f i cal l y desi gned t o 
mechani cal l y wel d t he wat er st op.   A por t abl e power  saw must  be used t o 
mi t er  or  st r ai ght  cut  t he ends t o be j oi ned t o ensur e good al i gnment  and 
cont act  bet ween j oi ned sur f aces.   Mai nt ai n cont i nui t y of  t he 
char act er i st i c f eat ur es of  t he cr oss sect i on of  t he wat er st op ( f or  exampl e 
r i bs,  t abul ar  cent er  axi s,  and pr ot r usi ons)  acr oss t he spl i ce.

3. 4. 4   Hydr ophi l i c  Wat er st op

Mi t er  cut  ends t o be j oi ned wi t h shar p kni f e or  shear s.  The ends must  be 
adher ed wi t h adhesi ve.

3. 5   PLACI NG REI NFORCEMENT AND MI SCELLANEOUS MATERI ALS

a.   Unl ess ot her wi se speci f i ed,  pl aci ng r ei nf or cement  and mi scel l aneous 
mat er i al s must  be i n accor dance t o JASS 5 and MLI T- SS Chapt er  6.   
Pr ovi de bar s,  wel ded wi r e r ei nf or cement ,  wi r e t i es,  suppor t s,  and 
ot her  devi ces necessar y t o i nst al l  and secur e r ei nf or cement .

b.   Rei nf or cement  must  not  have r ust ,  scal e,  oi l ,  gr ease,  c l ay,  or  f or ei gn 
subst ances t hat  woul d r educe t he bond.   Rust i ng of  r ei nf or cement  i s a 
basi s of  r ej ect i on i f  t he ef f ect i ve cr oss- sect i onal  ar ea or  t he 
nomi nal  wei ght  per  uni t  l engt h has been r educed.   Remove l oose r ust  
pr i or  t o pl aci ng st eel .  Tack wel di ng i s pr ohi bi t ed.

c.   Nonpr est r essed cast - i n- pl ace concr et e member s must  have concr et e cover  
f or  r ei nf or cement  gi ven i n t he f ol l owi ng t abl e:

Concr et e
Exposur e

Member Rei nf or cement Speci f i ed
cover ,  mm

Cast  agai nst
and per manent l y
i n cont act  wi t h

gr ound

Al l Al l 75
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Concr et e
Exposur e

Member Rei nf or cement Speci f i ed
cover ,  mm

Exposed t o
weat her  or  i n
cont act  wi t h

gr ound

Al l D19 t hr ough D51 bar s 50

D16,  16 mm di amet er
smoot h,  or  16 mm

di amet er  def or med wi r e,
and smal l er

40

Not  exposed t o
weat her  or  i n
cont act  wi t h

gr ound

Sl abs,  j oi st s,
and wal l s

D38,  D41 and D51 bar s 40

D35 bar  and smal l er 20

Beams,
col umns,

pedest al s,  and
t ensi on t i es

Pr i mar y r ei nf or cement ,
st i r r ups,  t i es,

spi r al s,  and hoops

40

d.   Cast - i n- pl ace pr est r essed concr et e member s must  have concr et e cover  
f or  r ei nf or cement ,  duct s,  and end f i t t i ngs gi ven i n t he f ol l owi ng 
t abl e:

Concr et e Exposur e Member Rei nf or cement Speci f i ed
cover ,   mm

Cast  agai nst  and
per manent l y i n cont act  wi t h

gr ound

Al l Al l 75

Exposed t o weat her  or  i n
cont act  wi t h gr ound

Sl abs,  j oi st s,  and
wal l s

Al l 25

Al l  ot her Al l 40

Not  exposed t o weat her  or
i n cont act  wi t h gr ound

Sl abs,  j oi st s,  and
wal l s

Al l 20

Beams,  col umns,  and
t ensi on t i es

Pr i mar y
r ei nf or cement

40

St i r r ups,  t i es,
spi r al s,  and hoops

25

e.   Pr ecast  nonpr est r essed or  pr est r essed concr et e member s manuf act ur ed 
under  pl ant  condi t i ons must  have concr et e cover  f or  r ei nf or cement ,  
duct s,  and end f i t t i ngs gi ven i n t he f ol l owi ng t abl e:
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Concr et e
Exposur e

Member Rei nf or cement Speci f i ed
cover ,  mm

Exposed t o
weat her  or  i n
cont act  wi t h

gr ound

Wal l s D38,  D41 and D51
bar s;  t endons l ar ger
t han 40 mm di amet er

40

D35 bar s and
smal l er ;  16 mm

di amet er  smoot h,  or
16 mm di amet er

def or med wi r e,  and
smal l er ;  t endons and

st r ands 40 mm and
smal l er

20

Al l  ot her D38,  D41 and D51
bar s;  t endons and

st r ands l ar ger  t han
40 mm di amet er

50

D19 t hr ough D35
bar s;  t endons and

st r ands l ar ger  t han
16 mm di amet er
t hr ough 40 mm

40

D16 bar ,  16 mm
di amet er  smoot h,  or

16 mm di amet er
def or med wi r e,  and

smal l er ;  t endons and
st r ands

16 mm di amet er  and
smal l er

30
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Concr et e
Exposur e

Member Rei nf or cement Speci f i ed
cover ,  mm

Not  exposed t o
weat her  or  i n
cont act  wi t h

gr ound

Sl abs,  j oi st s,
and wal l s

D38,  D41 and D51
bar s;  t endons l ar ger
t han 40 mm di amet er

30

Tendons and st r ands
40 mm di amet er  and

smal l er

20

D35,  16 mm di amet er
smoot h,  or  16 mm

di amet er  def or med
wi r e,  and smal l er

16

Beams,
col umns,

pedest al s,
and t ensi on

t i es

Pr i mar y r ei nf or cement Gr eat er  of  bar
di amet er  and 16

 and need not
exceed 40

St i r r ups,  t i es,
spi r al s,  and hoops

10

3. 5. 1   Gener al

Pr ovi de det ai l s of  r ei nf or cement  t hat  ar e i n accor dance wi t h t he Cont r act  
Document s.

3. 5. 2   Vapor  Ret ar der  [ and Vapor  Bar r i er ]

a.   Level  and compact  base mat er i al  and i nst al l  vapor  r et ar der  [ vapor  
bar r i er ]  wi t h t he l ongest  di mensi on par al l el  wi t h t he di r ect i on of  
concr et e pour  and f ace l aps away f r om di r ect i on of  pour  whenever  
possi bl e.  Ext end vapor  r et ar der  [ vapor  bar r i er ]  over  f oot i ngs,  and 
seal  t o f oundat i on wal l ,  gr ade beam,  or  s l ab at  an el evat i on 
consi st ent  wi t h t he t op of  t he s l ab or  t er mi nat e at  i mpedi ment s such 
as dowel s or  wat er  st ops.  Seal  ar ound al l  penet r at i ons such as 
ut i l i t i es and col umns wi t h vapor  r et ar der  [ vapor  bar r i er ]  mat er i al  and 
seal  t ape.  Use t he gr eat est  wi dt hs and l engt hs pr act i cabl e t o 
el i mi nat e j oi nt s wher ever  possi bl e.  Lap j oi nt s a mi ni mum of  300 mm and 
t ape.  [ Ext end vapor  r et ar der  [ vapor  bar r i er ]  over  t he t ops of  pi l e 
caps and gr ade beams t o a di st ance accept abl e t o t he cont r act i ng 
of f i cer  and t er mi nat e as r ecommended by t he manuf act ur er . ]

b.   Pr ot ect  vapor  r et ar der  [ vapor  bar r i er ]  f r om damage dur i ng i nst al l at i on 
of  r ei nf or ci ng st eel ,  ut i l i t i es and concr et e.  Pr ovi de r ei nf or ci ng bar  
suppor t s wi t h base sect i on t hat  mi ni mi ze t he pot ent i al  f or  punct ur e of  
vapor  r et ar der  [ vapor  bar r i er ] .  Avoi d use of  st akes dr i ven t hr ough t he 
vapor  r et ar der  [ vapor  bar r i er ] .

c.   I nspect  i nst al l at i on of  vapor  r et ar der  [ vapor  bar r i er ]  i ncl udi ng 
seal i ng of  j oi nt s and penet r at i ons and mar k al l  ar eas of  damage and 
i nsuf f i c i ent  i nst al l at i on i n advance of  concr et e pl acement  such t hat  
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def i c i enci es ar e cor r ect ed bef or e concr et e i s pl aced.  Remove t or n,  
punct ur ed or  damaged vapor  r et ar der  [ vapor  bar r i er ]  and r epai r  damaged 
ar eas pr i or  t o concr et e pl acement  wi t h vapor  r et ar der  [ vapor  bar r i er ]  
mat er i al  l apped and seal ed a mi ni mum of  150 mm beyond damaged ar ea or  
as i nst r uct ed by t he manuf act ur er .

[ d.   Pl ace a 50 mm l ayer  of  c l ean concr et e sand on vapor  r et ar der  [ vapor  
bar r i er ]  bef or e pl aci ng concr et e. ]

3. 5. 3   Per i met er  I nsul at i on

I nst al l  per i met er  i nsul at i on at  l ocat i ons i ndi cat ed.   Adhesi ve must  be 
used wher e i nsul at i on i s appl i ed t o t he i nt er i or  sur f ace of  f oundat i on 
wal l s and may be used f or  ext er i or  appl i cat i on.

3. 5. 4   Rei nf or cement  Suppor t s

Pr ovi de r ei nf or cement  suppor t  i n accor dance wi t h JASS 5 and 
MLI T- SS Chapt er  6.   Suppor t s f or  coat ed or  gal vani zed bar s must  al so be 
coat ed wi t h el ect r i cal l y compat i bl e mat er i al  f or  a di st ance of  at  l east  50 
mm beyond t he poi nt  of  cont act  wi t h t he bar s.

3. 5. 5   Spl i c i ng

Lap sl i ce l engt hs and l ocat i ons as i ndi cat ed i n t he Cont r act  Document s.   
For  spl i ce l ocat i ons not  i ndi cat ed f ol l ow JASS 5 and MLI T- SS Chapt er  6,  at  
no addi t i onal  cost  t o t he Gover nment  and subj ect  t o appr oval .  Spl i c i ng 
must  be by l appi ng,  by gas pr essur e wel di ng,  or  by mechani cal  or  wel ded 
connect i on,  except  t hat  l ap spl i ces must  not  be used f or  bar s l ar ger  t han 
D35.  Do not  spl i ce at  poi nt s of  maxi mum st r ess and st agger  spl i ces a 
mi ni mum of  [ 600] [ 1200] [ _____]  mm or  as ot her wi se i ndi cat ed so no mor e t han 
hal f  of  t he bar s ar e spl i ced at  any one sect i on.  

Over l ap wel ded wi r e r ei nf or cement  t he spaci ng of  t he cr oss wi r es,  pl us 50 
mm.   

Appr ove wel ded spl i ces pr i or  t o use.

3. 5. 6   Fut ur e Bondi ng

Pl ug exposed,  t hr eaded,  mechani cal  r ei nf or cement  bar  connect or s wi t h a 
gr eased bol t .  Pr ovi de bol t  t hr eads t hat  mat ch t he connect or .   Count er si nk 
t he connect or  i n t he concr et e.   Caul k t he depr essi on af t er  t he bol t  i s  
i nst al l ed.

3. 5. 7   Set t i ng Mi scel l aneous Mat er i al

Pl ace and secur e anchor s and bol t s,  pi pe s l eeves,  condui t s,  and ot her  such 
i t ems i n posi t i on bef or e concr et e pl acement  and suppor t  agai nst  
di spl acement .   Pl umb anchor  bol t s and check l ocat i on and el evat i on.   
Tempor ar i l y  f i l l  voi ds i n s l eeves wi t h r eadi l y r emovabl e mat er i al  t o 
pr event  t he ent r y of  concr et e.

3. 5. 8   Fabr i cat i on

Shop f abr i cat e r ei nf or ci ng bar s t o conf or m t o shapes and di mensi ons 
i ndi cat ed f or  r ei nf or cement ,  and as f ol l ows:

a.   Pr ovi de f abr i cat i on t ol er ances t hat  ar e i n accor dance wi t h JASS 5 and 
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MLI T- SS Chapt er  6.

b.   Pr ovi de hooks and bends t hat  ar e i n accor dance wi t h t he Cont r act  
Document s.

Rei nf or cement  must  be bent  col d t o shapes as i ndi cat ed.   Bendi ng must  be 
done i n t he shop.   Rebendi ng of  a r ei nf or ci ng bar  t hat  has been bent  
i ncor r ect l y i s not  be per mi t t ed.   Bendi ng must  be i n accor dance wi t h 
st andar d appr oved pr act i ce and by appr oved machi ne met hods.

Del i ver  r ei nf or ci ng bar s bundl ed,  t agged,  and mar ked.   Tags must  be met al  
wi t h bar  s i ze,  l engt h,  mar k,  and ot her  i nf or mat i on pr essed i n by machi ne.   
Mar ks must  cor r espond wi t h t hose used on t he pl aci ng dr awi ngs.

Do not  use r ei nf or cement  t hat  has any of  t he f ol l owi ng def ect s:

a.   Bar  l engt hs,  dept hs,  and bends beyond speci f i ed f abr i cat i on t ol er ances

b.   Bends or  k i nks not  i ndi cat ed on dr awi ngs or  appr oved shop dr awi ngs

c.   Bar s wi t h r educed cr oss- sect i on due t o r ust i ng or  ot her  cause

Repl ace def ect i ve r ei nf or cement  wi t h new r ei nf or cement  havi ng r equi r ed 
shape,  f or m,  and cr oss- sect i on ar ea.

3. 5. 9   Pl aci ng Rei nf or cement

Pl ace r ei nf or cement  i n accor dance wi t h JASS 5 and MLI T- SS Chapt er  6.

For  s l abs on gr ade ( over  ear t h or  over  capi l l ar y wat er  bar r i er )  and f or  
f oot i ng r ei nf or cement ,  suppor t  bar s or  wel ded wi r e r ei nf or cement  on 
pr ecast  concr et e bl ocks,  spaced at  i nt er val s r equi r ed by s i ze of  
r ei nf or cement ,  t o keep r ei nf or cement  t he mi ni mum hei ght  speci f i ed above 
t he under si de of  s l ab or  f oot i ng.

For  s l abs ot her  t han on gr ade,  suppor t s f or  whi ch any por t i on i s l ess t han 
25 mm f r om concr et e sur f aces t hat  ar e exposed t o v i ew or  t o be pai nt ed 
must  be of  pr ecast  concr et e uni t s,  pl ast i c- coat ed st eel ,  or  st ai nl ess 
st eel  pr ot ect ed bar  suppor t s.   Pr ecast  concr et e uni t s must  be wedge 
shaped,  not  l ar ger  t han 90 by 90 mm,  and of  t hi ckness equal  t o t hat  
i ndi cat ed f or  concr et e pr ot ect i on of  r ei nf or cement .   Pr ovi de pr ecast  uni t s 
t hat  have cast - i n gal vani zed t i e wi r e hooked f or  anchor age and bl end wi t h 
concr et e sur f aces af t er  f i ni shi ng i s compl et ed.

Pr ovi de r ei nf or cement  t hat  i s  suppor t ed and secur ed t oget her  t o pr event  
di spl acement  by const r uct i on l oads or  by pl aci ng of  wet  concr et e,  and as 
f ol l ows:

a.   Pr ovi de suppor t s f or  r ei nf or ci ng bar s t hat  ar e suf f i c i ent  i n number  
and have suf f i c i ent  st r engt h t o car r y t he r ei nf or cement  t hey suppor t ,  
and i n accor dance wi t h JASS 5 and MLI T- SS Chapt er  6.   Do not  use 
suppor t s t o suppor t  r unways f or  concr et e conveyi ng equi pment  and 
si mi l ar  const r uct i on l oads.

b.   Equi p suppor t s on gr ound and si mi l ar  sur f aces wi t h sand- pl at es.

c.   Suppor t  wel ded wi r e r ei nf or cement  as r equi r ed f or  r ei nf or ci ng bar s.

d.   Secur e r ei nf or cement s t o suppor t s by means of  t i e wi r e.  Wi r e must  be 
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bl ack,  sof t  i r on wi r e,  not  l ess t han 1. 6 mm.

e.   Rei nf or cement  must  be accur at el y pl aced,  secur el y t i ed at  
i nt er sect i ons,  and hel d i n posi t i on dur i ng pl aci ng of  concr et e by 
spacer s,  chai r s,  or  ot her  appr oved suppor t s.   Poi nt  wi r e- t i e ends away 
f r om t he f or m.   Unl ess ot her wi se i ndi cat ed,  number s,  t ype,  and spaci ng 
of  suppor t s must  conf or m t o t he Cont r act  Document s.

f .   Bendi ng of  r ei nf or ci ng bar s par t i al l y  embedded i n concr et e i s 
per mi t t ed onl y as speci f i ed i n t he Cont r act  Document s.

3. 5. 10   Spaci ng of  Rei nf or ci ng Bar s

a.   Spaci ng must  be as i ndi cat ed i n t he Cont r act  Document s.

b.   Rei nf or ci ng bar s may be r el ocat ed t o avoi d i nt er f er ence wi t h ot her  
r ei nf or cement ,  or  wi t h condui t ,  pi pe,  or  ot her  embedded i t ems.   I f  any 
r ei nf or ci ng bar  i s moved a di st ance exceedi ng one bar  di amet er  or  
speci f i ed pl aci ng t ol er ance,  r esul t i ng r ear r angement  of  r ei nf or cement  
i s subj ect  t o pr eappr oval  by t he Cont r act i ng Of f i cer .

3. 5. 11   Concr et e Pr ot ect i on f or  Rei nf or cement

Addi t i onal  concr et e pr ot ect i on must  be i n accor dance wi t h t he Cont r act  
Document s.

3. 5. 12   Wel di ng

Wel di ng must  be i n accor dance wi t h JASS 6.  Wel der s shal l  be cer t i f i ed i n 
accor dance wi t h JI S Z 3881 f or  gas pr essur e wel di ng.  Wel ded j oi nt  
connect i ons shal l  devel op 125 per cent  of  t he speci f i ed y i el d st r engt h of  
t he r ei nf or ci ng bar  and 100 per cent  of  t he speci f i ed t ensi l e st r engt h of  
t he r ei nf or ci ng bar .

3. 6   BATCHI NG,  MEASURI NG,  MI XI NG,  AND TRANSPORTI NG CONCRETE

I n accor dance wi t h JI S A 5308,  JASS 5 and MLI T- SS Chapt er  6,  except  as 
modi f i ed her ei n.   Bat chi ng equi pment  must  be such t hat  t he concr et e 
i ngr edi ent s ar e consi st ent l y measur ed wi t hi n t he f ol l owi ng t ol er ances:  1 
per cent  f or  cement  and wat er ,  2 per cent  f or  aggr egat e,  and 3 per cent  f or  
admi xt ur es.  Fur ni sh mandat or y bat ch t i cket  i nf or mat i on f or  each l oad of  
r eady mi x concr et e.

3. 6. 1   Measur i ng

Make measur ement s at  i nt er val s as speci f i ed i n par agr aphs SAMPLI NG and 
TESTI NG.

3. 6. 2   Mi xi ng

a.   Mi x concr et e i n accor dance wi t h JI S A 5308,  JASS 5 and 
MLI T- SS Chapt er  6.  

b.   Machi ne mi x concr et e.  Begi n mi xi ng wi t hi n 30 mi nut es af t er  t he cement  
has been added t o t he aggr egat es.   Pl ace concr et e wi t hi n 90 mi nut es of  
ei t her  addi t i on of  mi xi ng wat er  t o cement  and aggr egat es or  addi t i on 
of  cement  t o aggr egat es i f  t he ai r  t emper at ur e i s l ess t han 29 degr ees 
C.
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c.   Reduce mi xi ng t i me and pl ace concr et e wi t hi n 60 mi nut es i f  t he ai r  
t emper at ur e i s gr eat er  t han 29 degr ees C except  as f ol l ows:  i f  set  
r et ar di ng admi xt ur e i s used and sl ump r equi r ement s can be met ,  l i mi t  
f or  pl aci ng concr et e may r emai n at  90 mi nut es.   Addi t i onal  wat er  may 
be added,  pr ovi ded t hat  bot h t he speci f i ed maxi mum sl ump and submi t t ed 
wat er - cement i t i ous mat er i al  r at i o ar e not  exceeded and t he r equi r ed 
concr et e st r engt h i s st i l l  met .   When addi t i onal  wat er  i s added,  an 
addi t i onal  30 r evol ut i ons of  t he mi xer  at  mi xi ng speed i s r equi r ed.

d.   [ I f  t he ent r ai ned ai r  cont ent  f al l s  bel ow t he speci f i ed l i mi t ,  add a 
suf f i c i ent  quant i t y of  admi xt ur e t o br i ng t he ent r ai ned ai r  cont ent  
wi t hi n t he speci f i ed l i mi t s.   ] Di ssol ve admi xt ur es i n t he mi xi ng wat er  
and mi x i n t he dr um t o uni f or ml y di st r i but e t he admi xt ur e t hr oughout  
t he bat ch.  Do not  r econst i t ut e concr et e t hat  has begun t o sol i di f y.

3. 6. 3   Tr anspor t i ng

Tr anspor t  concr et e f r om t he mi xer  t o t he f or ms as r api dl y as pr act i cabl e.  
Pr event  segr egat i on or  l oss of  i ngr edi ent s.   Cl ean t r anspor t i ng equi pment  
t hor oughl y bef or e each bat ch.   Do not  use al umi num pi pe or  chut es.   Remove 
concr et e whi ch has segr egat ed i n t r anspor t i ng and di spose of  as di r ect ed.

3. 7   PLACI NG CONCRETE

Pl ace concr et e i n accor dance wi t h JASS 5 and MLI T- SS Chapt er  6.

[ 3. 7. 1   Foot i ng Pl acement

Concr et e f or  f oot i ngs may be pl aced i n excavat i ons wi t hout  f or ms upon 
i nspect i on and appr oval  by t he Cont r act i ng Of f i cer .   Excavat i on wi dt h must  
be a mi ni mum of  100 mm gr eat er  t han i ndi cat ed.

] [ 3. 7. 2   Pumpi ng

JASS 5 and MLI T- SS Chapt er  6.   Pumpi ng must  not  r esul t  i n separ at i on or  
l oss of  mat er i al s nor  cause i nt er r upt i ons suf f i c i ent  t o per mi t  l oss of  
pl ast i c i t y bet ween successi ve i ncr ement s.   Loss of  s l ump i n pumpi ng 
equi pment  must  not  exceed 50 mm at  di schar ge/ pl acement .   Do not  convey 
concr et e t hr ough pi pe made of  al umi num or  al umi num al l oy.   Avoi d r api d 
changes i n pi pe si zes.   Li mi t  maxi mum si ze of  cour se aggr egat e t o 33 
per cent  of  t he di amet er  of  t he pi pe.   Li mi t  maxi mum si ze of  wel l - r ounded 
aggr egat e t o 40 per cent  of  t he pi pe di amet er .   Take sampl es f or  t est i ng at  
bot h t he poi nt  of  del i ver y t o t he pump and at  t he di schar ge end.

] 3. 7. 3   Col d Weat her

Col d weat her  concr et e must  meet  t he r equi r ement s of  JASS 5 and 
MLI T- SS Chapt er  6 unl ess ot her wi se speci f i ed.  Do not  al l ow concr et e 
t emper at ur e t o decr ease bel ow 10 degr ees C.   Obt ai n appr oval  pr i or  t o 
pl aci ng concr et e when t he ambi ent  t emper at ur e i s bel ow 4 degr ees C or  when 
concr et e i s l i kel y t o be subj ect ed t o f r eezi ng t emper at ur es wi t hi n 24 
hour s.   Cover  concr et e and pr ovi de suf f i c i ent  heat  t o mai nt ai n 10 degr ees C
 mi ni mum adj acent  t o bot h t he f or mwor k and t he st r uct ur e whi l e cur i ng.   
Li mi t  t he r at e of  cool i ng t o 3 degr ees C i n any 1 hour  and 10 degr ees C 
per  24 hour s af t er  heat  appl i cat i on.

3. 7. 4   Hot  Weat her

[ Hot  weat her  concr et e must  meet  t he r equi r ement s of  JASS 5 and 
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MLI T- SS Chapt er  6 unl ess ot her wi se speci f i ed.   ] Mai nt ai n r equi r ed concr et e 
t emper at ur e usi ng Fi gur e 4. 2 i n ACI  305R t o pr event  t he evapor at i on r at e 
f r om exceedi ng 1 kg per  squar e met er  of  exposed concr et e per  hour .   Cool  
i ngr edi ent s bef or e mi xi ng or  use ot her  sui t abl e means t o cont r ol  concr et e 
t emper at ur e and pr event  r api d dr yi ng of  newl y pl aced concr et e.   Shade t he 
f r esh concr et e as soon as possi bl e af t er  pl aci ng.   St ar t  cur i ng when t he 
sur f ace of  t he f r esh concr et e i s suf f i c i ent l y har d t o per mi t  cur i ng 
wi t hout  damage.  Pr ovi de wat er  hoses,  pi pes,  spr ayi ng equi pment ,  and wat er  
haul i ng equi pment ,  wher e j ob s i t e i s r emot e t o wat er  sour ce,  t o mai nt ai n a 
moi st  concr et e sur f ace t hr oughout  t he cur i ng per i od.   Pr ovi de bur l ap cover  
or  ot her  sui t abl e,  per meabl e mat er i al  wi t h f og spr ay or  cont i nuous wet t i ng 
of  t he concr et e when weat her  condi t i ons pr event  t he use of  ei t her  l i qui d 
membr ane cur i ng compound or  i mper vi ous sheet s.   For  ver t i cal  sur f aces,  
pr ot ect  f or ms f r om di r ect  sunl i ght  and add wat er  t o t op of  st r uct ur e once 
concr et e i s set .

3. 7. 5   Bondi ng

Sur f aces of  set  concr et e at  j oi nt s,  must  be r oughened and cl eaned of  
l ai t ance,  coat i ngs,  l oose par t i c l es,  and f or ei gn mat t er .   Roughen sur f aces 
i n a manner  t hat  exposes t he aggr egat e uni f or ml y and does not  l eave 
l ai t ance,  l oosened par t i c l es of  aggr egat e,  nor  damaged concr et e at  t he 
sur f ace.

Obt ai n bondi ng of  f r esh concr et e t hat  has set  as f ol l ows:

a.   At  j oi nt s bet ween f oot i ngs and wal l s or  col umns,  bet ween wal l s or  
col umns and t he beams or  s l abs t hey suppor t ,  and el sewher e unl ess 
ot her wi se speci f i ed;  r oughened and cl eaned sur f ace of  set  concr et e 
must  be dampened,  but  not  sat ur at ed,  i mmedi at el y pr i or  t o pl aci ng of  
f r esh concr et e.

b.   At  j oi nt s i n exposed- t o- vi ew wor k;  at  ver t i cal  j oi nt s i n wal l s;  at  
j oi nt s near  mi dpoi nt  of  span i n gi r der s,  beams,  suppor t ed sl abs,  ot her  
st r uct ur al  member s;  i n wor k desi gned t o cont ai n l i qui ds;  t he r oughened 
and cl eaned sur f ace of  set  concr et e must  be dampened but  not  sat ur at ed 
and cover ed wi t h a cement  gr out  coat i ng.

c.   Pr ovi de cement  gr out  t hat  consi st s of  equal  par t s of  por t l and cement  
and f i ne aggr egat e by wei ght  wi t h not  mor e t han 22. 5 l i t er s of  wat er  
per  sack of  cement .   Appl y cement  gr out  wi t h a st i f f  br oom or  br ush t o 
a mi ni mum t hi ckness of  1. 6 mm.   Deposi t  f r esh concr et e bef or e cement  
gr out  has at t ai ned i t s i ni t i al  set .

3. 8   WASTE MANAGEMENT

Pr ovi de as speci f i ed i n t he Wast e Management  Pl an and as f ol l ows.

3. 8. 1   Mi xi ng Equi pment

Bef or e concr et e pour s,  desi gnat e[  Cont r act or - owned si t e meet i ng 
envi r onment al  st andar ds] [  on- si t e ar ea t o be paved l at er  i n pr oj ect ]  f or  
c l eani ng out  concr et e mi xi ng t r ucks.  Mi ni mi ze wat er  used t o wash equi pment .

3. 8. 2   Har dened,  Cur ed Wast e Concr et e

[ Cr ush and r euse har dened,  cur ed wast e concr et e as f i l l  or  as a base 
cour se f or  pavement .   ] [ Use har dened,  cur ed wast e concr et e as aggr egat e i n 
concr et e mi x i f  appr oved by Cont r act i ng Of f i cer . ]
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3. 8. 3   Rei nf or ci ng St eel

Col l ect  r ei nf or ci ng st eel  and pl ace i n desi gnat ed ar ea f or  r ecycl i ng.

3. 8. 4   Ot her  Wast e

I dent i f y concr et e manuf act ur er ' s or  suppl i er ' s pol i cy f or  col l ect i on or  
r et ur n of  const r uct i on wast e,  unused mat er i al ,  deconst r uct i on wast e,  
and/ or  packagi ng mat er i al . [   Ret ur n excess cement  t o suppl i er . ] [   
I nst i t ut e deconst r uct i on and const r uct i on wast e separ at i on and r ecycl i ng 
f or  use i n manuf act ur er ' s pr ogr ams.   When such a pr ogr am i s not  avai l abl e,  
seek l ocal  r ecycl er s t o r ecl ai m t he mat er i al s. ]

3. 9   SURFACE FI NI SHES EXCEPT FLOOR,  SLAB,  AND PAVEMENT FI NI SHES

3. 9. 1   Def ect s

Repai r  sur f ace def ect s i n accor dance wi t h JASS 5 and MLI T- SS Chapt er  6.

3. 9. 2   Not  Agai nst  For ms ( Top of  Wal l s)

Sur f aces not  ot her wi se speci f i ed must  be f i ni shed wi t h wood f l oat s t o even 
sur f aces.  Fi ni sh must  mat ch adj acent  f i ni shes.

3. 9. 3   For med Sur f aces

3. 9. 3. 1   Tol er ances

Tol er ances i n accor dance wi t h JASS 5 and MLI T- SS Chapt er  6 and as 
i ndi cat ed.

3. 9. 3. 2   As- Cast  Rough For m

Pr ovi de f or  sur f aces not  exposed t o publ i c v i ew a sur f ace f i ni sh SF- 1. 0.   
Pat ch hol es and def ect s i n accor dance wi t h ACI  301 or  JASS 5 and 
MLI T- SS Chapt er  6.

3. 9. 3. 3   St andar d Smoot h Fi ni sh

Pr ovi de f or  sur f aces exposed t o publ i c v i ew a sur f ace f i ni sh SF- 3. 0.  Pat ch 
hol es and def ect s i n accor dance wi t h ACI  301 or  JASS 5 and 
MLI T- SS Chapt er  6.

3. 9. 4   [ Smoot h- Rubbed] [ Gr out - Cl eaned Rubbed] [ Cor k- Fl oat ed] [ Exposed 
Aggr egat e]  Fi ni sh

[ Pr ovi de a smoot h- r ubbed f i ni sh per  ACI  301 Sect i on 5 i n t he l ocat i ons 
i ndi cat ed. ] [ Pr ovi de a gr out - c l eaned r ubbed f i ni sh per  ACI  301 Sect i on 5 i n 
t he l ocat i ons i ndi cat ed. ] [ Pr ovi de a cor k- f l oat ed f i ni sh per  ACI  301 
Sect i on 5 i n t he l ocat i ons i ndi cat ed. ] [ Pr ovi de an exposed aggr egat e f i ni sh 
per  ACI  301 Sect i on 5 i n t he l ocat i ons i ndi cat ed. ]

3. 10   FLOOR,  SLAB,  AND PAVEMENT FI NI SHES AND MI SCELLANEOUS CONSTRUCTI ON

I n accor dance wi t h JASS 5 and MLI T- SS Chapt er  6,  unl ess ot her wi se 
speci f i ed.   Sl ope f l oor s uni f or ml y t o dr ai ns wher e dr ai ns ar e pr ovi ded. [   
Depr ess t he concr et e base sl ab wher e quar r y t i l e,  cer ami c t i l e,  [ or ]  
[ _____]  ar e i ndi cat ed. ] [   St eel  t r owel  and f i ne- br oom f i ni sh concr et e 
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sl abs t hat  ar e t o r ecei ve quar r y t i l e,  cer ami c t i l e,  or  paver  t i l e 
[ _____] . ]   Wher e st r ai ght edge measur ement s ar e speci f i ed,  Cont r act or  must  
pr ovi de st r ai ght edge.

3. 10. 1   Fi ni sh

Pl ace,  consol i dat e,  and i mmedi at el y st r i ke of f  concr et e t o obt ai n pr oper  
cont our ,  gr ade,  and el evat i on bef or e bl eedwat er  appear s.   Per mi t  concr et e 
t o at t ai n a set  suf f i c i ent  f or  f l oat i ng and suppor t i ng t he wei ght  of  t he 
f i ni sher  and equi pment .   I f  bl eedwat er  i s pr esent  pr i or  t o f l oat i ng t he 
sur f ace,  dr ag t he excess wat er  of f  or  r emove by absor pt i on wi t h por ous 
mat er i al s.  Do not  use dr y cement  t o absor b bl eedwat er .

3. 10. 1. 1   Scr at ched

Use f or  sur f aces i nt ended t o r ecei ve bonded appl i ed cement i t i ous 
appl i cat i ons.   Fi ni sh concr et e i n accor dance wi t h ACI  301 Sect i on 5 f or  a 
scr at ched f i ni sh.

3. 10. 1. 2   Fl oat ed

Use f or  [ sur f aces t o r ecei ve [ r oof i ng, ]  [ wat er pr oof i ng membr anes, ]  [ sand 
bed t er r azzo, ] ]  [ _____]  [ and]  [ ext er i or  s l abs wher e not  ot her wi se 
speci f i ed. ]   Fi ni sh concr et e i n accor dance wi t h ACI  301 Sect i on 5 f or  a 
f l oat ed f i ni sh.

3. 10. 1. 3   St eel  Tr owel ed

Use f or  f l oor s i nt ended as wal k i ng sur f aces[ , ]  [ and]  f or  r ecept i on of  
f l oor  cover i ngs[ ,  and]  [ _____] .   Fi ni sh concr et e i n accor dance wi t h ACI  301
 Sect i on 5 f or  a st eel  t r owel ed f i ni sh.

[ 3. 10. 1. 4   Nonsl i p Fi ni sh

Use on sur f aces of  ext er i or  pl at f or ms,  st eps,  and l andi ngs;  and on 
ext er i or  and i nt er i or  pedest r i an r amps.   Fi ni sh concr et e i n accor dance 
wi t h ACI  301 Sect i on 5 f or  a dr y- shake f i ni sh.   Af t er  t he sel ect ed 
mat er i al  has been embedded by t he t wo f l oat i ngs,  compl et e t he oper at i on 
wi t h a [ br oomed]  [ f l oat ed]  [ t r owel ed]  f i ni sh.

] 3. 10. 1. 5   Br oomed

Use on sur f aces of  ext er i or  wal ks,  pl at f or ms,  pat i os,  and r amps,  unl ess 
ot her wi se i ndi cat ed.   Fi ni sh concr et e i n accor dance wi t h ACI  301 Sect i on 5 
f or  a br oomed f i ni sh.

3. 10. 1. 6   Pavement

Scr eed t he concr et e wi t h a t empl at e advanced wi t h a combi ned l ongi t udi nal  
and cr osswi se mot i on.   Mai nt ai n a s l i ght  sur pl us of  concr et e ahead of  t he 
t empl at e.   Af t er  scr eedi ng,  f l oat  t he concr et e l ongi t udi nal l y.   Use a 
st r ai ght edge t o check sl ope and f l at ness;  cor r ect  and r ef l oat  as 
necessar y.   Obt ai n f i nal  f i ni sh by [ bel t i ng.   Lay bel t  f l at  on t he 
concr et e sur f ace and advance wi t h a sawi ng mot i on;  cont i nue unt i l  a 
uni f or m but  gr i t t y nonsl i p sur f ace i s obt ai ned. ]  [ a bur l ap dr ag.   Dr ag a 
st r i p of  c l ean,  wet  bur l ap f r om 900 t o 3000 mm wi de and 600 mm l onger  t han 
t he pavement  wi dt h acr oss t he sl ab.   Pr oduce a f i ne,  gr anul ar ,  sandy 
t ext ur ed sur f ace wi t hout  di sf i gur i ng mar ks. ]   Round edges and j oi nt s wi t h 
an edger  havi ng a r adi us of  3 mm.
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3. 10. 1. 7   Chemi cal - Har dener  Tr eat ment

[ Appl y l i qui d- chemi cal  f l oor  har dener  wher e i ndi cat ed af t er  cur i ng and 
dr yi ng concr et e sur f ace.   Di l ut e l i qui d har dener  wi t h wat er  and appl y i n 
t hr ee coat s.   Fi r st  coat  must  be one- t hi r d st r engt h,  second coat  one- hal f  
st r engt h,  and t hi r d coat  t wo- t hi r ds st r engt h.   Appl y each coat  evenl y and 
al l ow t o dr y 24 hour s bet ween coat s.

Appr oved pr opr i et ar y chemi cal  har dener s must  be appl i ed i n accor dance wi t h 
manuf act ur er ' s pr i nt ed di r ect i ons.

] 3. 10. 2   Fl at  Fl oor  Fi ni shes

ACI  302. 1R.   Const r uct  i n accor dance wi t h one of  t he met hods r ecommended 
i n Tabl e 7. 15. 3,  " Typi cal  Composi t e Ff / FL Val ues f or  Var i ous Const r uct i on 
Met hods. "   ACI  117 f or  t ol er ance t est ed by ASTM E1155.

a.   Speci f i ed Convent i onal  Val ue:

Fl oor  Fl at ness ( Ff )   [ 20]  [ _____]   [ 13]  [ _____]  mi ni mum
Fl oor  Level ness ( FL)  [ 15]  [ _____]   [ 10]  [ _____]  mi ni mum

b.   Speci f i ed I ndust r i al :

Fl oor  Fl at ness ( Ff )   [ 30]  [ _____]   [ 15]  [ _____]  mi ni mum
Fl oor  Level ness ( FL)  [ 20]  [ _____]   [ 10]  [ _____]  mi ni mum

3. 10. 2. 1   Measur ement  of  Fl oor  Tol er ances

Test  s l ab wi t hi n 24 hour s of  t he f i nal  t r owel i ng.   Pr ovi de t est s t o 
Cont r act i ng Of f i cer  wi t hi n 12 hour s af t er  col l ect i ng t he dat a.   Fl oor  
f l at ness i nspect or  i s r equi r ed t o pr ovi de a t ol er ance r epor t  whi ch must  
i ncl ude:

a.   Key pl an showi ng l ocat i on of  dat a col l ect ed.

b.   Resul t s r equi r ed by ASTM E1155.

3. 10. 2. 2   Remedi es f or  Out  of  Tol er ance Wor k

Cont r act or  i s r equi r ed t o r epai r  and r et est  any f l oor s not  meet i ng 
speci f i ed t ol er ances.   Pr i or  t o r epai r ,  Cont r act or  must  submi t  and r ecei ve 
appr oval  f or  t he pr oposed r epai r ,  i ncl udi ng pr oduct  dat a f r om any 
mat er i al s pr oposed.   Repai r s must  not  r esul t  i n damage t o st r uct ur al  
i nt egr i t y of  t he f l oor .   For  f l oor s exposed t o publ i c v i ew,  r epai r s must  
pr event  any uneven or  unusual  col or i ng of  t he sur f ace.

3. 10. 3   Concr et e Wal ks

Pr ovi de 100 mm t hi ck mi ni mum unl ess ot her wi se i ndi cat ed.   Pr ovi de 
cont r act i on j oi nt s spaced ever y 1500 l i neal  mm unl ess ot her wi se 
i ndi cat ed.   Cut  cont r act i on j oi nt s 25 mm deep,  or  one f our t h t he s l ab 
t hi ckness whi chever  i s deeper ,  wi t h a j oi nt i ng t ool  af t er  t he sur f ace has 
been f i ni shed.   Pr ovi de 13 mm t hi ck t r ansver se expansi on j oi nt s at  changes 
i n di r ect i on wher e si dewal k abut s cur b,  st eps,  r i gi d pavement ,  or  ot her  
s i mi l ar  st r uct ur es;  space expansi on j oi nt s ever y 15 m maxi mum.   Gi ve wal ks 
a br oomed f i ni sh.   Unl ess i ndi cat ed ot her wi se,  pr ovi de a t r ansver se sl ope 
of  1/ 48.   Li mi t  var i at i on i n cr oss sect i on t o 6 mm i n 1500 mm.
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3. 10. 4   Pi t s and Tr enches

Pl ace bot t oms and wal l s monol i t hi cal l y or  pr ovi de wat er st ops and keys.

3. 10. 5   Cur bs[  and Gut t er s]

Pr ovi de cont r act i on j oi nt s spaced ever y 3 m maxi mum unl ess ot her wi se 
i ndi cat ed.   Cut  cont r act i on j oi nt s 20 mm deep wi t h a j oi nt i ng t ool  af t er  
t he sur f ace has been f i ni shed.   Pr ovi de expansi on j oi nt s 13 mm t hi ck and 
spaced ever y 30 m maxi mum unl ess ot her wi se i ndi cat ed.   Per f or m pavement  
f i ni sh.

[ 3. 10. 6   Spl ash Bl ocks

Pr ovi de at  out l et s of  downspout s empt yi ng at  gr ade.   Spl ash bl ocks may be 
pr ecast  concr et e,  and must  be 600 mm l ong,  300 mm wi de and 100 mm t hi ck,  
unl ess ot her wi se i ndi cat ed,  wi t h smoot h- f i ni shed count er sunk di shes sl oped 
t o dr ai n away f r om t he bui l di ng.

] 3. 11   JOI NTS

3. 11. 1   Const r uct i on Joi nt s

Make and l ocat e j oi nt s not  i ndi cat ed so as not  t o i mpai r  st r engt h and 
appear ance of  t he st r uct ur e,  as appr oved.   Joi nt s must  be per pendi cul ar  t o 
mai n r ei nf or cement .   Rei nf or cement  must  be cont i nued and devel oped acr oss 
const r uct i on j oi nt s.  Locat e const r uct i on j oi nt s as f ol l ows:

3. 11. 1. 1   Maxi mum Al l owabl e Const r uct i on Joi nt  Spaci ng

a.   I n wal l s at  not  mor e t han 18. 0 met er  i n any hor i zont al  di r ect i on.

b.   I n s l abs on gr ound,  so as t o di v i de s l ab i nt o ar eas not  i n excess of  
110 squar e met er .

3. 11. 1. 2   Const r uct i on Joi nt s f or  Const r uct abi l i t y  Pur poses

a.   I n wal l s,  at  t op of  f oot i ng;  at  t op of  s l abs on gr ound;  at  t op and 
bot t om of  door  and wi ndow openi ngs or  wher e r equi r ed t o conf or m t o 
ar chi t ect ur al  det ai l s;  and at  under si de of  deepest  beam or  gi r der  
f r ami ng i nt o wal l .

b.   I n col umns or  pi er s,  at  t op of  f oot i ng;  at  t op of  s l abs on gr ound;  and 
at  under si de of  deepest  beam or  gi r der  f r ami ng i nt o col umn or  pi er .

c.   Near  mi dpoi nt  of  spans f or  suppor t ed sl abs,  beams,  and gi r der s unl ess 
a beam i nt er sect s a gi r der  at  t he cent er ,  i n whi ch case const r uct i on 
j oi nt s i n gi r der  must  of f set  a di st ance equal  t o t wi ce t he wi dt h of  
t he beam.    Make t r ansf er  of  shear  t hr ough const r uct i on j oi nt  by use 
of  i ncl i ned r ei nf or cement .

Pr ovi de keyways at  l east  40 mm deep i n const r uct i on j oi nt s i n wal l s and 
sl abs and bet ween wal l s and f oot i ngs;  appr oved bul kheads may be used f or  
s l abs.

3. 11. 2   I sol at i on Joi nt s i n Sl abs on Gr ound

a.   Pr ovi de j oi nt s at  poi nt s of  cont act  bet ween sl abs on gr ound and 
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ver t i cal  sur f aces,  such as col umn pedest al s,  f oundat i on wal l s,  gr ade 
beams,  and el sewher e as i ndi cat ed.

b.   Fi l l  j oi nt s wi t h pr emol ded j oi nt  f i l l er  st r i ps 13 mm t hi ck,  ext endi ng 
f ul l  s l ab dept h.   I nst al l  f i l l er  st r i ps at  pr oper  l evel  bel ow f i ni sh 
f l oor  el evat i on wi t h a s l i ght l y t aper ed,  dr ess- and- oi l ed wood st r i p 
t empor ar i l y  secur ed t o t op of  f i l l er  st r i p t o f or m a gr oove not  l ess 
t han 20 mm i n dept h wher e j oi nt  i s  seal ed wi t h seal i ng compound and 
not  l ess t han 6 mm i n dept h wher e j oi nt  seal i ng i s not  r equi r ed.   
Remove wood st r i p af t er  concr et e has set .  Cont r act or  must  c l ean gr oove 
of  f or ei gn mat t er  and l oose par t i c l es af t er  sur f ace has dr i ed.

3. 11. 3   Cont r act i on Joi nt s i n Sl abs on Gr ound

a.   Pr ovi de j oi nt s t o f or m panel s as i ndi cat ed.

b.   Under  and on exact  l i ne of  each cont r ol  j oi nt ,  cut  50 per cent  of  
wel ded wi r e r ei nf or cement  bef or e pl aci ng concr et e.

c.   Sawcut  cont r act i on j oi nt s i nt o s l ab on gr ound i n accor dance wi t h 
ACI  301 Sect i on 5.

[ d.   Joi nt s must  be 4 mm wi de by 1/ 5 t o 1/ 4 of  s l ab dept h and f or med by 
i nser t i ng hand- pr essed f i ber boar d st r i p i nt o f r esh concr et e unt i l  t op 
sur f ace of  st r i p i s f l ush wi t h s l ab sur f ace.   Af t er  concr et e has cur ed 
f or  at  l east  7 days,  t he Cont r act or  must  r emove i nser t s and cl ean 
gr oove of  f or ei gn mat t er  and l oose par t i c l es.

]
[ e.   Sawcut t i ng wi l l  be l i mi t ed t o wi t hi n 12 hour s af t er  set  and at  1/ 4 

s l ab dept h.

] 3. 11. 4   Seal i ng Joi nt s i n Sl abs on Gr ound

a.   Cont r act i on and cont r ol  j oi nt s whi ch ar e t o r ecei ve f i ni sh f l oor i ng 
mat er i al  must  be seal ed wi t h j oi nt  seal i ng compound af t er  concr et e 
cur i ng per i od.   Sl i ght l y under f i l l  gr oove wi t h j oi nt  seal i ng compound 
t o pr event  ext r usi on of  compound.   Remove excess mat er i al  as soon 
af t er  seal i ng as possi bl e.

b.   Seal ed gr oove must  be l ef t  r eady t o r ecei ve f i l l i ng mat er i al  t hat  i s  
pr ovi ded as par t  of  f i ni sh f l oor  cover i ng wor k.

3. 12   CONCRETE FLOOR TOPPI NG

3. 12. 1   St andar d Fl oor  Toppi ng

Pr ovi de t oppi ng f or  t r eads and pl at f or ms of  met al  st eel  st ai r s and 
el sewher e as i ndi cat ed.

3. 12. 1. 1   Pr epar at i ons Pr i or  t o Pl aci ng

a.   When t oppi ng i s pl aced on a gr een concr et e base sl ab,  scr eed sur f ace 
of  base sl ab t o a l evel  not  mor e t han 40 mm nor  l ess t han 25 mm bel ow 
r equi r ed f i ni sh sur f ace.   Remove wat er  and l ai t ance f r om sur f ace of  
base sl ab bef or e pl aci ng t oppi ng mi xt ur e.   As soon as wat er  ceases t o 
r i se t o sur f ace of  base sl ab,  pl ace t oppi ng.

b.   When t oppi ng i s pl aced on a har dened concr et e base sl ab,  r emove di r t ,  
l oose mat er i al ,  oi l ,  gr ease,  asphal t ,  pai nt ,  and ot her  cont ami nant s 
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f r om base sl ab sur f ace,  l eavi ng a c l ean sur f ace.   Pr i or  t o pl aci ng 
t oppi ng mi xt ur e,  64 mm mi ni mum,  s l ab sur f ace must  be dampened and l ef t  
f r ee of  st andi ng wat er .   I mmedi at el y bef or e t oppi ng mi xt ur e i s pl aced,  
br oom a coat  of  neat  cement  gr out  ont o sur f ace of  s l ab.   Do not  al l ow 
cement  gr out  t o set  or  dr y bef or e t oppi ng i s pl aced.

c.   When t oppi ng i s pl aced on a met al  sur f ace,  such as met al  pans f or  
st eel  st ai r s,  r emove di r t ,  l oose mat er i al ,  oi l ,  gr ease,  asphal t ,  
pai nt ,  and ot her  cont ami nant s f r om met al  sur f ace.

3. 12. 1. 2   Pl aci ng

Spr ead st andar d t oppi ng mi xt ur e evenl y on pr evi ousl y pr epar ed base sl ab or  
met al  sur f ace,  br ought  t o cor r ect  l evel  wi t h a st r ai ght edge,  and st r uck 
of f .   Toppi ng must  be consol i dat ed,  f l oat ed,  checked f or  t r ueness of  
sur f ace,  and r ef l oat ed as speci f i ed f or  f l oat  f i ni sh.

3. 12. 1. 3   Fi ni shi ng

Gi ve t r owel  f i ni sh st andar d f l oor  t oppi ng sur f aces.

Gi ve ot her  f i ni shes st andar d f l oor  t oppi ng sur f aces as i ndi cat ed.

3. 13   CURI NG AND PROTECTI ON

Cur i ng and pr ot ect i on i n accor dance wi t h JASS 5 and MLI T- SS Chapt er  6,  
unl ess ot her wi se speci f i ed.   Begi n cur i ng i mmedi at el y f ol l owi ng f or m 
r emoval .   Avoi d damage t o concr et e f r om vi br at i on cr eat ed by bl ast i ng,  
pi l e dr i v i ng,  movement  of  equi pment  i n t he v i c i ni t y,  di st ur bance of  
f or mwor k or  pr ot r udi ng r ei nf or cement ,  and any ot her  act i v i t y r esul t i ng i n 
gr ound vi br at i ons.   Pr ot ect  concr et e f r om i nj ur i ous act i on by sun,  r ai n,  
f l owi ng wat er ,  f r ost ,  mechani cal  i nj ur y,  t i r e mar ks,  and oi l  st ai ns.   Do 
not  al l ow concr et e t o dr y out  f r om t i me of  pl acement  unt i l  t he expi r at i on 
of  t he speci f i ed cur i ng per i od.   Do not  use membr ane- f or mi ng compound on 
sur f aces wher e appear ance woul d be obj ect i onabl e,  on any sur f ace t o be 
pai nt ed,  wher e cover i ngs ar e t o be bonded t o t he concr et e,  or  on concr et e 
t o whi ch ot her  concr et e i s t o be bonded.   I f  f or ms ar e r emoved pr i or  t o 
t he expi r at i on of  t he cur i ng per i od,  pr ovi de anot her  cur i ng pr ocedur e 
speci f i ed her ei n f or  t he r emai ni ng por t i on of  t he cur i ng per i od.   Pr ovi de 
moi st  cur i ng f or  t hose ar eas r ecei v i ng l i qui d chemi cal  seal er ,  har dener ,  
or  epoxy coat i ng.   Al l ow cur i ng compound/ seal er  i nst al l at i ons t o cur e 
pr i or  t o t he i nst al l at i on of  mat er i al s t hat  adsor b VOCs,  i ncl udi ng [ _____] .

3. 13. 1   Cur i ng Per i ods

JASS 5 and MLI T- SS Chapt er  6,  except  10 days f or  r et ai ni ng wal l s,  pavement  
or  chi mneys.   Begi n cur i ng i mmedi at el y af t er  pl acement .   Pr ot ect  concr et e 
f r om pr emat ur e dr yi ng,  excessi vel y hot  t emper at ur es,  and mechani cal  
i nj ur y;  and mai nt ai n mi ni mal  moi st ur e l oss at  a r el at i vel y const ant  
t emper at ur e f or  t he per i od necessar y f or  hydr at i on of  t he cement  and 
har deni ng of  t he concr et e.  The mat er i al s and met hods of  cur i ng ar e subj ect  
t o appr oval  by t he Cont r act i ng Of f i cer .

3. 13. 2   Cur i ng For med Sur f aces

Accompl i sh cur i ng of  f or med sur f aces,  i ncl udi ng under sur f aces of  gi r der s,  
beams,  suppor t ed sl abs,  and ot her  s i mi l ar  sur f aces by moi st  cur i ng wi t h 
f or ms i n pl ace f or  f ul l  cur i ng per i od or  unt i l  f or ms ar e r emoved.   I f  
f or ms ar e r emoved bef or e end of  cur i ng per i od,  accompl i sh f i nal  cur i ng of  
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f or med sur f aces by any of  t he cur i ng met hods speci f i ed above,  as 
appl i cabl e.

3. 13. 3   Cur i ng Unf or med Sur f aces

a.   Accompl i sh i ni t i al  cur i ng of  unf or med sur f aces,  such as monol i t hi c 
s l abs,  f l oor  t oppi ng,  and ot her  f l at  sur f aces,  by membr ane cur i ng.

[ b.   Accompl i sh f i nal  cur i ng of  unf or med sur f aces by any of  cur i ng met hods 
speci f i ed,  as appl i cabl e.

] c.   Accompl i sh f i nal  cur i ng of  concr et e sur f aces t o r ecei ve l i qui d f l oor  
har dener  of  f i ni sh f l oor i ng by moi st ur e- r et ai ni ng cover  cur i ng.

3. 13. 4   Temper at ur e of  Concr et e Dur i ng Cur i ng

When t emper at ur e of  at mospher e i s 5 degr ees C and bel ow,  mai nt ai n 
t emper at ur e of  concr et e at  not  l ess t han 13 degr ees C t hr oughout  concr et e 
cur i ng per i od or  7 degr ees C when t he cur i ng per i od i s measur ed by 
mat ur i t y.   When necessar y,  make ar r angement s bef or e st ar t  of  concr et e 
pl aci ng f or  heat i ng,  cover i ng,  i nsul at i on,  or  housi ng as r equi r ed t o 
mai nt ai n speci f i ed t emper at ur e and moi st ur e condi t i ons f or  concr et e dur i ng 
cur i ng per i od.

When t he t emper at ur e of  at mospher e i s 27 degr ees C and above or  dur i ng 
ot her  c l i mat i c condi t i ons whi ch cause t oo r api d dr yi ng of  concr et e,  make 
ar r angement s bef or e st ar t  of  concr et e pl aci ng f or  i nst al l at i on of  wi nd 
br eaks,  of  shadi ng,  and f or  f og spr ayi ng,  wet  spr i nkl i ng,  or  
moi st ur e- r et ai ni ng cover i ng of  l i ght  col or  as r equi r ed t o pr ot ect  concr et e 
dur i ng cur i ng per i od.

Changes i n t emper at ur e of  concr et e must  be uni f or m and not  exceed 3 
degr ees C i n any 1 hour  nor  27 degr ees C i n any 24- hour  per i od.

3. 13. 5   Pr ot ect i on f r om Mechani cal  I nj ur y

Dur i ng cur i ng per i od,  pr ot ect  concr et e f r om damagi ng mechani cal  
di st ur bances,  par t i cul ar l y l oad st r esses,  heavy shock,  and excessi ve 
v i br at i on and f r om damage caused by r ai n or  r unni ng wat er .

3. 13. 6   Pr ot ect i on Af t er  Cur i ng

Pr ot ect  f i ni shed concr et e sur f aces f r om damage by const r uct i on oper at i ons.

3. 14   FI ELD QUALI TY CONTROL

3. 14. 1   Sampl i ng

JI S A 1115.   Col l ect  sampl es of  f r esh concr et e t o per f or m t est s speci f i ed.  
JI S A 1132 f or  maki ng t est  speci mens.

3. 14. 2   Test i ng

3. 14. 2. 1   Sl ump Test s

JI S A 1101.   Take concr et e sampl es dur i ng concr et e pl acement / di schar ge.   
The maxi mum sl ump may be i ncr eased as speci f i ed wi t h t he addi t i on of  an 
appr oved admi xt ur e pr ovi ded t hat  t he wat er - cement i t i ous mat er i al  r at i o i s 
not  exceeded.   Per f or m t est s at  commencement  of  concr et e pl acement ,  when 
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t est  cyl i nder s ar e made,  and f or  each bat ch ( mi ni mum)  or  ever y 16 cubi c 
met er s ( maxi mum)  of  concr et e.

3. 14. 2. 2   Temper at ur e Test s

Test  t he concr et e del i ver ed and t he concr et e i n t he f or ms.   Per f or m t est s 
i n hot  or  col d weat her  condi t i ons ( bel ow 10 degr ees C and above 27 degr ees 
C)  f or  each bat ch ( mi ni mum)  or  ever y 16 cubi c met er s ( maxi mum)  of  
concr et e,  unt i l  t he speci f i ed t emper at ur e i s obt ai ned,  and whenever  t est  
cyl i nder s and sl ump t est s ar e made.

3. 14. 2. 3   Compr essi ve St r engt h Test s

JI S A 1108.   Make [ s i x]  [ ei ght ]  150 mm by 300 mm [ 100 mm by 200 mm]  t est  
cyl i nder s f or  each set  of  t est s i n accor dance wi t h JI S A 1132,  JI S A 1115 
and appl i cabl e r equi r ement s of  JASS 5 and MLI T- SS Chapt er  6.   Take 
pr ecaut i ons t o pr event  evapor at i on and l oss of  wat er  f r om t he speci men.   
Test  t wo cyl i nder s at  7 days,  t wo cyl i nder s at  28 days,  [ t wo cyl i nder s at  
56 days]  [ t wo cyl i nder s at  90 days]  [ _____]  and hol d t wo cyl i nder  i n 
r eser ve.   Take sampl es f or  st r engt h t est s of  each [ mi x desi gn of ]  [ and 
f or ]  [ _____]  concr et e pl aced each day not  l ess t han once a day,  nor  l ess 
t han once f or  each 75 cubi c met er s of  concr et e f or  t he f i r st  380 cubi c 
met er s,  t hen ever y 380 cubi c met er s t her eaf t er ,  nor  l ess t han once f or  
each 500 squar e met er s of  sur f ace ar ea f or  s l abs or  wal l s.   For  t he ent i r e 
pr oj ect ,  t ake no l ess t han f i ve set s of  sampl es and per f or m st r engt h t est s 
f or  each mi x desi gn of  concr et e pl aced.   Each st r engt h t est  r esul t  must  be 
t he aver age of  t wo cyl i nder s f r om t he same concr et e sampl e t est ed at  28 
days[ 56 days]  [ 90 days]  [ _____] .   Concr et e compr essi ve t est s must  meet  t he 
r equi r ement s of  t hi s sect i on,  t he Cont r act  Document ,  and JASS 5 and 
MLI T- SS Chapt er  6.   Ret est  l ocat i ons r epr esent ed by er r at i c cor e 
st r engt hs.   Wher e r et est  does not  meet  concr et e compr essi ve st r engt h 
r equi r ement s submi t  a mi t i gat i on or  r emedi at i on pl an f or  r evi ew and 
appr oval  by t he cont r act i ng of f i cer .   Repai r  cor e hol es wi t h nonshr i nk 
gr out .   Mat ch col or  and f i ni sh of  adj acent  concr et e.

[ 3. 14. 2. 4   Ai r  Cont ent

JI S A 1118 or  JI S A 1128 f or  nor mal  wei ght  concr et e.   Test  ai r - ent r ai ned 
concr et e f or  ai r  cont ent  at  t he same f r equency as speci f i ed f or  s l ump 
t est s.

] [ 3. 14. 2. 5   Uni t  Wei ght  of  St r uct ur al  Concr et e

JI S A 1116.   Det er mi ne uni t  wei ght  of  nor mal  wei ght  concr et e.   Per f or m 
t est  f or  ever y 15 cubi c met er s maxi mum.

] [ 3. 14. 2. 6   Chl or i de I on Concent r at i on

Chl or i de i on concent r at i on must  meet  t he r equi r ement s of  t he par agr aph 
t i t l ed CORROSI ON AND CHLORI DE CONTENT.   Det er mi ne wat er  sol ubl e i on 
concent r at i on i n accor dance wi t h JI S A 1154.   Per f or m t est  once f or  each 
mi x desi gn.

] 3. 14. 2. 7   St r engt h of  Concr et e St r uct ur e

The st r engt h of  t he concr et e st r uct ur e wi l l  be consi der ed t o be def i c i ent  
i f  any of  t he f ol l owi ng condi t i ons ar e i dent i f i ed:

a.   Fai l ur e t o meet  compr essi ve st r engt h t est s as eval uat ed.
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b.   Rei nf or cement  not  conf or mi ng t o r equi r ement s speci f i ed.

c.   Concr et e whi ch di f f er s f r om r equi r ed di mensi ons or  l ocat i on i n such a 
manner  as t o r educe st r engt h.

d.   Concr et e cur i ng and pr ot ect i on of  concr et e agai nst  ext r emes of  
t emper at ur e dur i ng cur i ng,  not  conf or mi ng t o r equi r ement s speci f i ed.

e.   Concr et e subj ect ed t o damagi ng mechani cal  di st ur bances,  par t i cul ar l y 
l oad st r esses,  heavy shock,  and excessi ve v i br at i on.

f .   Poor  wor kmanshi p l i kel y t o r esul t  i n def i c i ent  st r engt h.

Wher e t he st r engt h of  t he concr et e st r uct ur e i s consi der ed def i c i ent  
submi t  a mi t i gat i on or  r emedi at i on pl an f or  r evi ew and appr oval  by t he 
cont r act i ng of f i cer .

3. 14. 2. 8   Non- Conf or mi ng Mat er i al s

Fact or s t hat  i ndi cat e t hat  t her e ar e non- conf or mi ng mat er i al s i ncl ude ( but  
not  l i mi t ed t o)  excessi ve compr essi ve st r engt h,  i nadequat e compr essi ve 
st r engt h,  excessi ve s l ump,  excessi ve voi ds and honeycombi ng,  concr et e 
del i ver y r ecor ds t hat  i ndi cat e excessi ve t i me bet ween mi xi ng and 
pl acement ,  or  excessi ve wat er  was added t o t he mi xt ur e dur i ng del i ver y and 
pl acement .   Any of  t hese i ndi cat or s al one ar e suf f i c i ent  r eason f or  t he 
Cont r act i ng Of f i cer  t o r equest  addi t i onal  sampl i ng and t est i ng.

I nvest i gat i ons i nt o non- conf or mi ng mat er i al s must  be conduct ed at  t he 
Cont r act or ' s expense.   The Cont r act or  must  be r esponsi bl e f or  t he 
i nvest i gat i on and must  make wr i t t en r ecommendat i ons t o adequat el y mi t i gat e 
or  r emedi at e t he non- conf or mi ng mat er i al .   The Cont r act i ng Of f i cer  may 
accept ,  accept  wi t h r educed payment ,  r equi r e mi t i gat i on,  or  r equi r e 
r emoval  and r epl acement  of  non- conf or mi ng mat er i al  at  no addi t i onal  cost  
t o t he Gover nment .

3. 14. 2. 9   Test i ng Concr et e St r uct ur e f or  St r engt h

When t her e i s evi dence t hat  st r engt h of  concr et e st r uct ur e i n pl ace does 
not  meet  speci f i cat i on r equi r ement s or  t her e ar e non- conf or mi ng mat er i al s,  
make cor es dr i l l ed f r om har dened concr et e f or  compr essi ve st r engt h 
det er mi nat i on i n accor dance wi t h JI S A 1107,  and as f ol l ows:

a.   Take at  l east  t hr ee r epr esent at i ve cor es f r om each member  or  ar ea of  
concr et e- i n- pl ace t hat  i s consi der ed pot ent i al l y  def i c i ent .   Locat i on 
of  cor es wi l l  be det er mi ned by t he Cont r act i ng Of f i cer .

b.   Test  cor es af t er  moi st ur e condi t i oni ng i n accor dance wi t h JI S A 1107 
i f  concr et e t hey r epr esent  i s mor e t han super f i c i al l y  wet  under  
ser vi ce.

c.   Ai r  dr y cor es,  ( 16 t o 27 degr ees C wi t h r el at i ve humi di t y l ess t han 60 
per cent )  f or  7 days bef or e t est  and t est  dr y i f  concr et e t hey 
r epr esent  i s dr y under  ser vi ce condi t i ons.

d.   St r engt h of  cor es f r om each member  or  ar ea ar e consi der ed sat i sf act or y 
i f  t hei r  aver age i s equal  t o or  gr eat er  t han 85 per cent  of  t he 28- day 
desi gn compr essi ve st r engt h of  t he c l ass of  concr et e.
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[ e.   Cor e speci mens wi l l  be t aken and t est ed by t he Gover nment .   I f  t he 
r esul t s of  cor e- bor i ng t est s i ndi cat e t hat  t he concr et e as pl aced does 
not  conf or m t o t he dr awi ngs and speci f i cat i on,  t he cost  of  such t est s 
and r est or at i on r equi r ed must  be bor ne by t he Cont r act or .

]
Fi l l  cor e hol es sol i d wi t h pat chi ng mor t ar  and f i ni shed t o mat ch adj acent  
concr et e sur f aces.

Cor r ect  concr et e wor k t hat  i s  f ound i nadequat e by cor e t est s i n a manner  
appr oved by t he Cont r act i ng Of f i cer .

3. 15   REPAI R,  REHABI LI TATI ON AND REMOVAL

Bef or e t he Cont r act i ng Of f i cer  accept s t he st r uct ur e t he Cont r act or  must  
i nspect  t he st r uct ur e f or  cr acks,  damage and subst andar d concr et e 
pl acement s t hat  may adver sel y af f ect  t he ser vi ce l i f e of  t he st r uct ur e.   A 
r epor t  document i ng t hese def ect s must  be pr epar ed whi ch i ncl udes 
r ecommendat i ons f or  r epai r ,  r emoval  or  r emedi at i on must  be submi t t ed t o 
t he Cont r act i ng Of f i cer  f or  appr oval  bef or e any cor r ect i ve wor k i s 
accompl i shed.

[ 3. 15. 1   Cr ack Repai r

Pr i or  t o f i nal  accept ance,  al l  cr acks i n excess of  0. 50 mm wi de must  be 
document ed and r epai r ed.   The pr oposed met hod and mat er i al s t o r epai r  t he 
cr acks must  be submi t t ed t o t he Cont r act i ng Of f i cer  f or  appr oval .   The 
pr oposal  must  addr ess t he amount  of  movement  expect ed i n t he cr ack due t o 
t emper at ur e changes and l oadi ng.

] 3. 15. 2   Repai r  of  Weak Sur f aces

Weak sur f aces ar e def i ned as mor t ar - r i ch,  r ai n- damaged,  uncur ed,  or  
cont ai ni ng exposed voi ds or  del et er i ous mat er i al s.   Concr et e sur f aces wi t h 
weak sur f aces l ess t han 6 mm t hi ck must  be di amond gr ound t o r emove t he 
weak sur f ace.   Sur f aces cont ai ni ng weak sur f aces gr eat er  t han 6 mm t hi ck 
must  be r emoved and r epl aced or  mi t i gat ed i n a manner  accept abl e t o t he 
Cont r act i ng Of f i cer .

3. 15. 3   Fai l ur e of  Qual i t y Assur ance Test  Resul t s

Pr oposed mi t i gat i on ef f or t s by t he Cont r act or  must  be appr oved by t he 
Cont r act i ng Of f i cer  pr i or  t o pr oceedi ng.

        - -  End of  Sect i on - -
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SECTI ON 05 05 23. 13 10

ULTRASONI C I NSPECTI ON OF WELDMENTS
08/ 18

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

AMERI CAN WELDI NG SOCI ETY ( AWS)

AWS D1. 1/ D1. 1M ( 2020;  Er r at a 1 2021)  St r uct ur al  Wel di ng 
Code -  St eel

ARCHI TECTURAL I NSTI TUTE OF JAPAN ( AI J)

JASS 6 ( 2015)  St r uct ur al  St eel wor k Speci f i cat i on 
f or  Bui l di ng Const r uct i on

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S Z 2305 ( 2013)  Non- dest r uct i ve Test i ng -  
Qual i f i cat i on and Cer t i f i cat i on of  
Per sonnel

JI S Z 2345 ( 2015)  St andar d Test  Bl ocks f or  Ul t r asoni c 
Test i ng

JI S Z 3060 ( 2015)  Met hod of  Ul t r asoni c Test i ng f or  
Wel ds of  Fer r i t i c  St eel

1. 2   DEFI NI TI ONS

1. 2. 1   A Scan

Met hod of  dat a pr esent at i on on an el ect r oni c scr een usi ng r ect angul ar  
coor di nat es i n whi ch a hor i zont al  base l i ne i ndi cat es el apsed t i me when 
r eadi ng f r om l ef t  t o r i ght .   A ver t i cal  def l ect i on i n t he base l i ne 
i ndi cat es r ef l ect  s i gnal  ampl i t ude.

1. 2. 2   Acoust i cal l y Si mi l ar  Mat er i al

Mat er i al  t he same as t hat  t o be i nspect ed;  or  anot her  mat er i al  pr oven t o 
have acoust i cal  vel oci t y wi t hi n pl us or  mi nus 3 per cent  and an at t enuat i on 
wi t hi n pl us or  mi nus 0. 009843 dB/ mm of  t he i nspect ed mat er i al  f or  t he 
i nspect i on f r equency and wave mode,  usi ng t he same mode as t hat  t o be used 
f or  i nspect i on.

1. 2. 3   Ampl i t ude

When r ef er r i ng t o an i ndi cat i on i n A scan pr esent at i on,  ampl i t ude i s t he 
ver t i cal  hei ght  of  t he i ndi cat i on measur ed f r om peak- t o- peak f or  r adi o 
f r equency i ndi cat i ons and t r ace- t o- peak f or  v i deo i ndi cat i ons.
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1. 2. 4   At t enuat i on

Di ssi pat i on or  l oss of  ener gy as ul t r asoni c v i br at i ons t r avel  t hr ough t he 
mat er i al .   At t enuat i on i s caused al most  ent i r el y by scat t er i ng of  t he 
ul t r asoni c v i br at i ons gener at ed by t he sear ch uni t .

1. 2. 5   Back Ref l ect i on or  End Ref l ect i on

Ref l ect i on f r om t he opposi t e s i de,  end,  or  boundar y of  t he mat er i al  i nt o 
whi ch t he ul t r asoni c ener gy was i nt r oduced.

1. 2. 6   Cal i br at i on

Pr ocess of  compar i ng an i nst r ument  or  devi ce wi t h a st andar d t o det er mi ne 
accur acy or  pr oduce a scal e.

1. 2. 7   Coupl ant

Any mat er i al ,  usual l y a l i qui d or  semi l i qui d,  used bet ween t he sear ch uni t  
and t he i nspect i on sur f ace t o excl ude ai r  and t o convey t he ul t r asoni c 
v i br at i ons bet ween t he sear ch uni t  and t he mat er i al  bei ng i nspect ed.

1. 2. 8   Di gi t al  Di spl ay

Di spl ay capabl e of  pr esent i ng mul t i - f unct i on a- scan,  b- scan,  c- scan or  
s- scan r esponses.   Thi s al so i ncl udes i nst r ument s set t i ngs and par amet er s.

1. 2. 9   Deci bel  ( dB)

Uni t s f or  t he l ogar i t hmi c expr essi on of  t he r at i o of  power  l evel s.   Power  
l evel s can be f unct i ons of  vol t age,  cur r ent ,  or  i mpedance,  f or  exampl e.   
Deci bel  uni t s havi ng no val ues of  t hei r  own ar e onl y s i gni f i cant  when a 
r ef er ence i s st at ed,  as 10 dB above one r ef er ence l evel  or  6 dB bel ow 
anot her  r ef er ence l evel .

1. 2. 10   Di scont i nui t y

Anyt hi ng wi t hi n a mat er i al  t hat  causes a det ect abl e i nt er r upt i on i n an 
ul t r asoni c beam.

1. 2. 11   Exami nat i on

Wi t hi n t he cont ext  of  t hi s speci f i cat i on,  exami nat i on i s equi val ent  t o t he 
wor d " i nspect i on. "

1. 2. 12   Her t z

One compl et e set  of  r ecur r ent  val ues of  a per i odi c quant i t y compr i ses a 
cycl e.   I n ot her  wor ds,  any one set  of  per i odi c var i at i ons st ar t i ng at  one 
condi t i on and r et ur ni ng once t o t he same condi t i on i s a cycl e.

1. 2. 13   I mmer si on Techni ques

Test  met hods i n whi ch t he par t  t o be t est ed and t he sear ch uni t s ar e 
i mmer sed i n wat er  or  ot her  sui t abl e l i qui d coupl ant .   A mechani cal  devi ce 
i s used t o f i r ml y hol d and di r ect  t he wave angl e of  t he sear ch uni t .   The 
sear ch uni t  does not  cont act  t he i t em bei ng i nspect ed.
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1. 2. 14   I ndi cat i on

Vi sual  pr esent at i on on t he di gi t al  di spl ay scr een r esul t i ng f r om a sound 
beam r ef l ect i on f r om a boundar y sur f ace or  di scont i nui t y.

1. 2. 15   Li near i t y

Pr oper t y of  an i nst r ument  r eveal ed by a l i near  change i n r ef l ect ed si gnal  
or  di spl acement .   The ver t i cal  l i near i t y i s det er mi ned by pl ot t i ng t he 
change i n r at i os of  s i gnal  ampl i t ude f r om t wo adj acent  r ef l ect i ons f r om an 
ar ea of  known si ze.   The hor i zont al  l i near i t y i s det er mi ned by pl ot t i ng 
t he di st ance t he si gnal  i s  di spl aced al ong t he sweep agai nst  t he change i n 
mat er i al  t hi ckness or  by not i ng t he spaci ng of  mul t i pl e back r ef l ect i ons.

1. 2. 16   Longi t udi nal  or  Compr essi onal  Waves

Si mpl e compr essi on- r ar e- f r act i on waves i n whi ch par t i c l e mot i on wi t hi n a 
mat er i al  i s  l i near  and i n t he di r ect i on of  wave pr opagat i on.   Al so cal l ed 
st r ai ght  beams,  or  compr essi onal  or  nor mal  waves.

1. 2. 17   Longi t udi nal  Wave I nspect i on

Ul t r asoni c t echni que,  nor mal l y usi ng st r ai ght  beam met hods,  i n whi ch 
l ongi t udi nal  waves ar e t he domi nant  f or m.

1. 2. 18   Mi d- Scr een Ref l ect i on

Ref l ect i on whose ampl i t ude i s equal  t o one- hal f  t he useabl e scr een hei ght  
on t he di gi t al  di spl ay.

1. 2. 19   Megaher t z ( MHz)

One mi l l i on her t z per  second f r equency.

1. 2. 20   Pul se Repet i t i on Rat e

Number  of  spaced pul ses of  sound per  second sent  i nt o t he mat er i al  bei ng 
i nspect ed.

1. 2. 21   Ref l ect or

Boundar y,  consi st i ng of  an opposi t e s i de,  cr ack,  or  separ at i on,  or  a 
di st i nct  change i n mat er i al  such as s l ag or  por osi t y t hat  r ef l ect s t he 
ul t r asoni c ener gy t he same as a mi r r or  r ef l ect s l i ght .

1. 2. 22   Ref r act ed Waves

Waves t hat  have under gone change of  vel oci t y and di r ect i on by passi ng f r om 
one mat er i al  t o anot her  mat er i al  wi t h di f f er ent  acoust i cal  pr oper t i es.   
Ref r act i on occur s wher ever  t he angl e of  t he i nci dent  wave t o t he i nt er f ace 
i s ot her  t han per pendi cul ar .

1. 2. 23   Resol ut i on

Abi l i t y  t o c l ear l y di st i ngui sh s i gnal s obt ai ned f r om t wo r ef l ect i ve 
sur f aces wi t h a mi ni mum separ at i on di st ance.   Near - sur f ace r esol ut i on i s 
t he abi l i t y  t o c l ear l y di st i ngui sh a s i gnal  f r om a r ef l ect or  at  a mi ni mum 
di st ance under  t he cont act  or  near  sur f ace wi t hout  i nt er f er ence f r om t he 
i ni t i al  pul se s i gnal .   Far - sur f ace r esol ut i on i s t he abi l i t y  t o c l ear l y 
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di st i ngui sh s i gnal s f r om r ef l ect or s di spl aced at  mi ni mum di st ances f r om 
t he f ar  or  back sur f ace when t he sound beam i s nor mal  t o t hat  back sur f ace.

1. 2. 24   Sear ch Uni t

Devi ce cont ai ni ng a pi ezoel ect r i c mat er i al  used f or  i nt r oduci ng vi br at i ons 
i nt o a mat er i al  t o be i nspect ed or  f or  r ecei v i ng t he vi br at i ons r ef l ect ed 
f r om t he mat er i al .   The act i ve el ement  of  t he sear ch uni t  i s  def i ned as 
t he ef f ect i ve t r ansmi t t i ng ar ea.   Sear ch uni t s ar e al so cal l ed t r ansducer s 
or  pr obes.   They may be si ngl e or  dual  and cont ai n one or  t wo 
pi ezoel ect r i c el ement s,  r espect i vel y,  f or  t r ansmi ssi on and r ecept i on.   The 
si ngl e sear ch uni t  i s  somet i mes encl osed i n a t r ansducer  wheel  or  sear ch 
uni t  wheel .   The sear ch uni t  may be manual l y handl ed and pl aced i n di r ect  
cont act  wi t h t he mat er i al  t o be i nspect ed or  may be hel d i n a f i x t ur e f or  
i mmer si on t echni ques.

1. 2. 25   Sensi t i v i t y

Measur e of  t he ul t r asoni c equi pment ' s abi l i t y  t o det ect  di scont i nui t i es.   
Quant i t at i vel y,  i t  i s  t he l evel  of  ampl i f i cat i on of  t he r ecei ver  c i r cui t  
i n t he ul t r asoni c i nst r ument  necessar y t o pr oduce t he r equi r ed i ndi cat i on 
on t he scope f r om t he r ef er ence hol e i n t he r ef er ence bl ock.   Al so see 
" St andar d Ref er ence Level . "

1. 2. 26   Shear  Waves

Waves i n whi ch t he par t i c l es wi t hi n t he mat er i al  v i br at e per pendi cul ar l y 
t o t he di r ect i on i n whi ch t he wave t r avel s or  pr opagat es.   Al so cal l ed 
t r ansver se waves.

1. 2. 27   St andar d Ref er ence Level

Mi d- scr een hei ght  r ef l ect i on when beami ng at  t he 1. 50 mm hol e i n t he 
pr i mar y r ef er ence bl ock or  t he r ef er ence hol e i n t he secondar y st andar d.

1. 3   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  [ Cont r act or  Qual i t y 
Cont r ol  appr oval . ]  [ i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng 
t he " G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  
f or  t he Gover nment . ]   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES:

SD- 01 Pr econst r uct i on Submi t t al s

Per sonnel  Qual i f i cat i on;  G

Pr ocedur e descr i pt i on;  G

SD- 03 Pr oduct  Dat a

Equi pment  and accessor i es

SD- 06 Test  Repor t s

Equi pment  Qual i f i cat i ons

I nspect i on Test  Repor t s
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1. 4   QUALI TY ASSURANCE

1. 4. 1   Per sonnel  Qual i f i cat i on

The t hr ee l evel s of  r esponsi bi l i t y  associ at ed wi t h ul t r asoni c i nspect i on 
ar e def i ned i n JI S Z 2305.   Per sonnel  per f or mi ng NDT shoul d be l evel  I I  or  
Level  I  wi t h di r ect  super vi s i on.   For  qual i f i cat i on t o per f or m ul t r asoni c 
i nspect i on,  cer t i f y per sonnel  i n accor dance wi t h JI S Z 2305 wi t hi n a 
per i od of  1 year  bef or e t he dat e of  cont r act .   Submi t  i nspect or  
qual i f i cat i ons per  JI S Z 2305.  Ot her  qual i f i cat i on or  cer t i f i cat i on may be 
accept ed at  t he Cont r act i ng Of f i cer ' s di scr et i on.   Per sonnel  wi t h onl y an 
oper at or  or  i nspect or  t r ai nee cer t i f i cat i on wi l l  not  be consi der ed 
qual i f i ed t o pass j udgment  on t he accept abi l i t y  of  i nspect ed i t ems,  but  
may wor k under  t he di r ect  super vi s i on of  a qual i f i ed ul t r asoni c 
i nspect or .   Qual i f i ed ul t r asoni c i nspect or s must  be abl e t o j udge t he 
accept abi l i t y  of  t he i t em i n accor dance wi t h par agr aph 
ACCEPTANCE- REJECTI ON CRI TERI A.   Onl y ser i al i zed NI ST t r aceabl e cal i br at i on 
st andar ds ar e t o be used.   The pr ocedur es t o be used f or  per sonnel  and 
equi pment  qual i f i cat i on,  equi pment  cal i br at i on,  and i nspect i on,  at  l east  
30 days pr i or  t o t hei r  i nt ended use.   Appr oval  by t he Gover nment  wi l l  i n 
no way af f ect  t he obl i gat i on of  t he Cont r act or  t o empl oy qual i f i ed 
per sonnel ,  equi pment ,  and pr ocedur es,  and t o per f or m t he i nspect i on as 
speci f i ed.

1. 4. 2   Exami nat i ons

I f  t he Cont r act i ng Of f i cer  doubt s an i ndi v i dual ' s abi l i t y  as an oper at or ,  
i nspect or ,  or  super vi sor ,  r ecer t i f y t he i ndi v i dual  i n accor dance wi t h 
JI S Z 2305,  usi ng t he pr act i cal  exam.   At  t he opt i on of  t he Gover nment ,  
t he Cont r act i ng Of f i cer  may wi t ness t he exami nat i on and i n eval uat i ng t he 
r esul t s.

1. 4. 3   Ref er ence St andar ds

Use r ef er ence st andar ds t o cal i br at e t he i nspect i on equi pment ,  t est  i t s  
oper at i ng condi t i on,  and r ecor d t he sensi t i v i t y or  r esponse of  t he 
equi pment  dur i ng t he i nspect i on i n accor dance wi t h par agr aph EQUI PMENT 
QUALI FI CATI ONS.   The st andar ds compr i se a st andar d r ef er ence bl ock and 
r ef er ence speci mens as not ed bel ow.

a.   Pr ovi de t he st andar d r ef er ence bl ock or  pr i mar y st andar d consi st i ng of  
t he I I W bl ock i n AWS D1. 1/ D1. 1M,  Cl ause 6,  Par t  F or  JI S Z 2345.  Al so 
use t he st andar d r ef er ence bl ock i n any r ei nspect i on on t he same basi s 
as t he or i gi nal  i nspect i on,  even t hough t he r ei nspect i on i s t o be 
per f or med by ot her  ul t r asoni c i nst r ument s and accessor i es.

b.   As an opt i on,  use ot her  r ecogni zed wor ki ng st andar ds det ai l ed wi t h t he 
I I W bl ock i n AWS D1. 1/ D1. 1M such as t he Sensi t i v i t y Cal i br at i on ( SC)  
bl ock.   However ,  r ef er ence such bl ocks t o t he I I W bl ock as not ed i n 
par agr aph EQUI PMENT CALI BRATI ON.   I ncl ude det ai l s of  t hei r  use i n t he 
submi t t ed pr ocedur e descr i pt i on.   These bl ocks ar e t he secondar y 
st andar ds.   They must  be of  acoust i cal l y s i mi l ar  mat er i al  t o t he wel ds 
t o be i nspect ed.   The secondar y st andar ds must  be sui t ed f or  t he 
appl i cabl e t est s speci f i ed i n par agr aph EQUI PMENT QUALI FI CATI ONS and 
ar e used as f ol l ows,  except  wher e t he I I W bl ock i s speci f i cal l y 
r equi r ed:

( 1)   To assur e adequat e penet r at i on of  t he base mat er i al .
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( 2)   To pr ovi de a secondar y f i el d st andar d.
( 3)   To cal i br at e t he equi pment  and est abl i sh t he st andar d r ef er ence 

l evel .

1. 4. 4   Resol ut i on Test  Bl ock

Fur ni sh a r esol ut i on t est  bl ock i n accor dance wi t h t he det ai l s shown i n 
AWS D1. 1/ D1. 1M,  Cl ause 6,  Par t  F or  JI S Z 2345.

1. 4. 5   Equi pment  Qual i f i cat i ons

Cal i br at e and r ecal i br at e al l  NDT equi pment  i n accor dance wi t h 
AWS D1. 1/ D1. 1M r equi r ement s.

PART 2   PRODUCTS

2. 1   SYSTEM DESCRI PTI ON

2. 1. 1   Pr ocedur es and Met hods

Use t he pul se echo cont act  met hod wi t h an A scan pr esent at i on f or  t he 
ul t r asoni c i nspect i on of  wel ded j oi nt s,  except  t hat  i mmer si on t echni ques 
may be used f or  some appl i cat i ons when appr oved by t he Cont r act i ng 
Of f i cer .   Use t he pr ocedur es,  met hods,  st andar ds,  and descr i pt i on of  
equi pment  speci f i ed her ei n f or  i nspect i on of  wel dment s.   I ncl ude t he 
f ol l owi ng i n t he submi t t ed pr ocedur e descr i pt i on:

a.   Coupl ant .

b.   Sear ch uni t  char act er i st i cs i ncl udi ng angl e,  s i ze,  shape,  nomi nal  
f r equency,  t ype desi gnat i on.

c.   Met hod and t ype of  wave.

d.   Equi pment  and accessor i es i ncl udi ng manuf act ur er ,  model  number ,  dat e 
of  manuf act ur e,  l ast  dat e of  cal i br at i on,  and t he manuf act ur er ' s 
el ect r i cal ,  physi cal ,  and per f or mance speci f i cat i ons.

e.   Deci bel  ( dB)  compensat i on syst em f or  di st ance- ampl i t ude cor r ect i on.

2. 1. 2   Wave Types

The t ypes of  waves and t he condi t i ons under  whi ch t hey ar e used ar e 
speci f i ed bel ow.   Unl ess condi t i ons pr ohi bi t ,  use shear  waves.  A 
l ongi t udi nal  wave pr ocedur e may be used i nst ead,  i f  appr oved by t he 
Cont r act i ng Of f i cer .

2. 1. 2. 1   Shear  Waves

Use r ef r act ed waves bet ween 40 degr ees and 70 degr ees except  wher e 
di f f er ent  angl es ar e i ndi cat ed i n appr oved pr ocedur es,  such as f or  
mat er i al s l ess t han 13 mm t hi ck,  f or  mat er i al s wi t h sound vel oci t i es 
gr eat er  t han i n st eel ,  when t he wel dment s ar e not  r eadi l y accessi bl e,  or  
when exi st i ng backi ng r i ngs or  backi ng st r i ps ar e not  r emoved.   For  
i nspect i on of  wel dment s cont ai ni ng backi ng r i ngs or  backi ng st r i ps,  adj ust  
t he i nst r ument  and sel ect  t he r ef r act ed angl es i n a way t o separ at e t he 
wel dment  and t he backi ng r i ng r ef l ect i ons.   Est abl i sh t he sear ch uni t  
angl e and t he r esul t i ng shear  wave angl e i n t he mat er i al  t o be i nspect ed 
f or  each appl i cat i on and i ncl ude t hi s i nf or mat i on i n t he pr ocedur e 
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submi t t ed f or  appr oval .

2. 1. 2. 2   Longi t udi nal  Waves

Speci f i cal l y devel op t he pr ocedur e t o sui t  t he appl i cat i on and at t ai n t he 
pr i or  appr oval  of  t he Cont r act i ng Of f i cer .

2. 1. 3   Changes i n Pr ocedur e

Shoul d appl i cat i on of  an appr oved pr ocedur e not  pr ovi de f or  good 
r esol ut i on or  adequat e ul t r asoni c penet r at i on i n t he i t ems t o be i nspect ed 
( see par agr aph EQUI PMENT QUALI FI CATI ONS) ,  make changes i n pr ocedur e or  
equi pment  such as f r equency,  pul se r epet i t i on r at e,  angl e of  sear ch uni t ,  
coupl ant ,  or  osci l l oscope.  Demonst r at e adequacy of  t he new pr ocedur e t o 
t he Cont r act i ng Of f i cer .  The Gover nment  r eser ves t he r i ght  t o r equi r e a 
change i n t est  equi pment  dur i ng t hese t est s i f  any of  t he f ol l owi ng t est  
syst em char act er i st i cs f al l  bel ow t he l evel s l i s t ed i n par agr aph EQUI PMENT 
QUALI FI CATI ONS:   sensi t i v i t y,  ampl i t ude and di st ance l i near i t y,  
s i gnal - t o- noi se r at i o,  ent r y and back sur f ace r esol ut i on and penet r at i on.

2. 1. 4   Ul t r asoni c Equi pment

Pr ovi de ul t r asoni c equi pment  conf or mi ng t o t he r equi r ement s l i s t ed i n 
AWS D1. 1/ D1. 1M Cl ause 6,  Par t  F or  JI S Z 3060,  wi t h t he f ol l owi ng 
except i ons:

a.   The ul t r asoni c t est  i nst r ument s must  be abl e t o gener at e,  r ecei ve,  and 
t o pr esent  pul ses i n t he f r equency r ange f r om 1 t o 10 megaher t z ( MHz) .

b.   Measur e t he hor i zont al  l i near i t y of  t he ul t r asoni c i nst r ument  i n 
accor dance wi t h par agr aph EQUI PMENT QUALI FI CATI ONS.

c.   I n addi t i on t o t he r esol ut i on t est  speci f i ed i n AWS D1. 1/ D1. 1M,  Cl ause 
6,  Par t  F or  JI S Z 3060,  conduct  bot h near -  and f ar - sur f ace r esol ut i on 
t est s i n accor dance wi t h t he t est s speci f i ed f or  t hese char act er i st i cs 
i n t he par agr aph EQUI PMENT QUALI FI CATI ONS.

PART 3   EXECUTI ON

3. 1   PREPARATI ON OF MATERI ALS FOR I NSPECTI ON

Sur f aces must  be f r ee of  t he f ol l owi ng:

3. 1. 1   Wel d Spat t er

Remove spat t er i ng or  any r oughness t hat  i nt er f er es wi t h f r ee movement  of  
t he sear ch uni t  or  i mpai r s t r ansmi ssi on of  t he ul t r asoni c v i br at i ons.

3. 1. 2   I r r egul ar i t i es

Those whi ch coul d mask or  be conf used wi t h def ect  i ndi cat i ons.

3. 1. 3   Wel d Backi ng St r i ps

Remove st r i ps t hat  ar e not  t o r emai n i n pl ace and el i mi nat e al l  shar p 
edges and val l eys by gr i ndi ng or  ot her  mechani cal  means.
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3. 1. 4   Di r t

Remove al l  l oose scal e,  r ust ,  pai nt ,  and di r t  f r om t he coupl i ng sur f ace.

3. 2   EQUI PMENT CALI BRATI ON

Cal i br at e equi pment  i n accor dance wi t h AWS D1. 1/ D1. 1M,  Cl ause 6,  Par t  F.

3. 3   I NSPECTI ON PROCEDURE

I nspect  al l  wel ds i n accor dance wi t h JASS 6 and JI S Z 3060.

3. 4   ACCEPTANCE -  REJECTI ON CRI TERI A

I n accor dance wi t h AWS D1. 1/ D1. 1M,  Tabl e [ 6. 2]  [ or  6. 3] .

3. 4. 1   I nspect i on Test  Repor t s

Submi t  t est  r epor t s cont ai ni ng t he f ol l owi ng i nf or mat i on:

3. 4. 1. 1   I dent i f i cat i on and Locat i on of  I nspect i on

Connect i on i dent i f i cat i on and l ocat i on of  t he i nspect ed i t em,  t he per son 
per f or mi ng t he i nspect i on,  and t he dat e of  i nspect i on.

3. 4. 1. 2   Det ai l  of  I nspect i ons

Det ai l s of  met hods,  t ypes of  waves used,  sear ch uni t s,  f r equenci es,  
i nspect i on equi pment  i dent i f i cat i on,  and cal i br at i on dat a wi t h enough 
i nf or mat i on t o per mi t  dupl i cat i on of  t he i nspect i on at  a l at er  dat e.

3. 4. 1. 3   I dent i f i cat i on of  Unaccept abl e Ar eas

Locat i ons,  di mensi ons,  t ypes,  and ar ea of  unaccept abl e def ect s and 
di scont i nui t i es gi v i ng r ef l ect i ons over  50 per cent  of  t he r ej ect / r epai r  
l i ne.   Not e on a sket ch or  mar ked- up dr awi ng.

3. 4. 1. 4   Recor d of  Repai r  Ar eas

A r ecor d of  r epai r ed ar eas must  be f ur ni shed as wel l  as t est  r esul t s f or  
t he r epai r ed ar eas.

3. 4. 2   I nspect i on of  Repai r s

Al l  r epai r s under go t he same i nspect i on pr ocedur e t hat  or i gi nal l y r eveal ed 
t he di scont i nui t i es.   Bef or e accept ance,  t he wel ds must  meet  t he st andar ds 
r equi r ed f or  t he or i gi nal  wel d.

        - -  End of  Sect i on - -
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SECTI ON 05 05 23. 16

STRUCTURAL WELDI NG
08/ 18

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

AMERI CAN I NSTI TUTE OF STEEL CONSTRUCTI ON ( AI SC)

AI SC 360 ( 2016)  Speci f i cat i on f or  St r uct ur al  St eel  
Bui l di ngs

AMERI CAN WELDI NG SOCI ETY ( AWS)

AWS A2. 4 ( 2012)  St andar d Symbol s f or  Wel di ng,  
Br azi ng and Nondest r uct i ve Exami nat i on

AWS D1. 1/ D1. 1M ( 2020;  Er r at a 1 2021)  St r uct ur al  Wel di ng 
Code -  St eel

AWS D1. 3/ D1. 3M ( 2018)  St r uct ur al  Wel di ng Code -  Sheet  
St eel

AWS D1. 4/ D1. 4M ( 2011)  St r uct ur al  Wel di ng Code -  
Rei nf or ci ng St eel

AWS D1. 8/ D1. 8M ( 2016)  St r uct ur al  Wel di ng Code—Sei smi c 
Suppl ement

ARCHI TECTURAL I NSTI TUTE OF JAPAN ( AI J)

JASS 6 ( 2015)  St r uct ur al  St eel wor k Speci f i cat i on 
f or  Bui l di ng Const r uct i on

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S Z 2305 ( 2013)  Non- dest r uct i ve Test i ng -  
Qual i f i cat i on and Cer t i f i cat i on of  
Per sonnel

JI S Z 2320 ( 2007)  Non- dest r uct i ve Test i ng -  Magnet i c 
Par t i c l e Test i ng

JI S Z 2343 ( 2001)  Non- dest r uct i ve Test i ng -  Penet r ant  
Test i ng

JI S Z 3021 ( 2016)  Wel di ng and Al l i ed Pr ocesses -  
Symbol i c Repr esent at i on

JI S Z 3400 ( 2013)  Qual i t y Requi r ement s f or  Fusi on 
Wel di ng of  Met al l i c  Mat er i al s
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JI S Z 3420 ( 2003)  Speci f i cat i on and Appr oval  of  
Wel di ng Pr ocedur es f or  Met al l i c  Mat er i al s 
-  Gener al  Rul es

JI S Z 3801 ( 2018)  St andar d Qual i f i cat i on Test  and 
Accept ance Requi r ement s f or  Manual  Wel di ng 
Techni que

JI S Z 3841 ( 2018)  St andar d Qual i f i cat i on Test  and 
Accept ance Requi r ement s f or  Semi - Aut omat i c 
Wel di ng Techni que

JI S Z 3881 ( 2014)  St andar d Qual i f i cat i on Pr ocedur e 
f or  Gas Pr essur e Wel di ng Techni que of  
St eel  Bar s f or  Concr et e Rei nf or cement

MI NI STRY OF LAND,  I NFRASTRUCTURE,  TRANSPORT AND TOURI SM ( MLI T)

MLI T- SS Chapt er  7 ( 2019)  Publ i c Bui l di ng Const r uct i on 
St andar d Speci f i cat i ons -  Ch. 7 St eel  Fr ame 
Wor k

THE JAPAN WELDI NG ENGI NEERI NG SOCI ETY ( JWES)

WES 9009 ( 2007)  Saf et y and Heal t h i n Wel di ng,  
Ther mal  Cut t i ng,  and Al l i ed Pr ocesses 
Par t s 1 t hr ough 6

1. 2   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  [ Cont r act or  Qual i t y 
Cont r ol  appr oval . ]  [ i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng 
t he " G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  
f or  t he Gover nment . ]   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES:

SD- 01 Pr econst r uct i on Submi t t al s

Wel di ng Qual i t y Assur ance Pl an;  G

SD- 03 Pr oduct  Dat a

Wel di ng Pr ocedur e Qual i f i cat i ons;  G

Wel der ,  Wel di ng Oper at or ,  and Tacker  Qual i f i cat i on

Pr evi ous Qual i f i cat i ons

Pr e- Qual i f i ed Pr ocedur es;  G

Wel di ng El ect r odes and Rods

SD- 06 Test  Repor t s

Nondest r uct i ve Test i ng

Wel d I nspect i on Log
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SD- 07 Cer t i f i cat es

Cer t i f i ed Wel di ng I nspect or

Nondest r uct i ve Test i ng Per sonnel

1. 3   QUALI TY ASSURANCE

Except  f or  pr e- qual i f i ed ( i n accor dance wi t h JASS 6 and JI S Z 3420)  and 
pr evi ousl y qual i f i ed pr ocedur es,  each Cont r act or  per f or mi ng wel di ng must  
r ecor d i n det ai l  and qual i f y t he wel di ng pr ocedur e speci f i cat i on f or  any 
wel di ng pr ocedur e f ol l owed i n t he f abr i cat i on of  wel dment s.   Conf or m 
wel di ng pr ocedur e qual i f i cat i ons t o AWS D1. 1/ D1. 1M[ ,  AWS D1. 8/ D1. 8M]  or  
JASS 6 and JI S Z 3420 and t o t he speci f i cat i ons i n t hi s sect i on.  Submi t  
f or  appr oval  copi es of  t he wel di ng pr ocedur e speci f i cat i on and t he 
pr ocedur e qual i f i cat i on r ecor ds f or  each t ype of  wel di ng bei ng per f or med.   
Submi ssi on of  t he wel der ,  wel di ng oper at or ,  or  t acker  qual i f i cat i on t est  
r ecor ds i s al so r equi r ed.   Appr oval  of  any pr ocedur e,  however ,  does not  
r el i eve t he Cont r act or  of  t he sol e r esponsi bi l i t y  f or  pr oduci ng a f i ni shed 
st r uct ur e meet i ng al l  t he speci f i ed r equi r ement s.   Submi t  t hi s i nf or mat i on 
on t he f or ms i n Annex M of  AWS D1. 1/ D1. 1M or  i n accor dance wi t h JI S Z 3420.   
I ndi v i dual l y i dent i f y and cl ear l y r ef er ence on t he det ai l  dr awi ngs and 
er ect i on dr awi ngs al l  wel di ng pr ocedur e speci f i cat i ons,  or  sui t abl y key 
t hem t o t he cont r act  dr awi ngs.   I n case of  conf l i c t  bet ween t hi s 
speci f i cat i on and AWS D1. 1/ D1. 1M or  JASS 6 and JI S Z 3420,  t hi s 
speci f i cat i on gover ns.

1. 3. 1   Gener al  Requi r ement s

Fabr i cat e wor k i n MLI T Cer t i f i ed Fabr i cat i on Pl ant .  Er ect  wor k by MLI T 
Cer t i f i ed Er ect or .

a.   For  St r uct ur al  Pr oj ect s,  pr ovi de document at i on of  t he f ol l owi ng:

( 1)  Component  Thi ckness 3 mm and gr eat er :   Qual i f i cat i on document s 
( WPS,  PQR,  and WPQ)  i n accor dance wi t h JASS 6 and JI S Z 3420 [ and 
AWS D1. 8/ D1. 8M] .

( 2)  Component  Thi ckness Less t han 3 mm:   Qual i f i cat i on document s ( WPS,  
PQR,  and WPQ)  i n accor dance wi t h AWS D1. 3/ D1. 3M or  JASS 6 and 
JI S Z 3420.

( 3)  Rei nf or ci ng St eel :   Qual i f i cat i on document s ( WPS,  PQR,  and WPQ)  i n 
accor dance wi t h AWS D1. 4/ D1. 4M or  JASS 6 and JI S Z 3881.

1. 3. 2   Pr evi ous Qual i f i cat i ons

Wel di ng pr ocedur es pr evi ousl y qual i f i ed by t est  i n accor dance wi t h JASS 6,  
may be accept ed f or  t hi s cont r act  wi t hout  r e- qual i f i cat i on,  upon r ecei pt  
of  t he t est  r esul t s,  i f  t he f ol l owi ng condi t i ons ar e met :

a.   Test i ng was per f or med by an appr oved t est i ng l abor at or y,  t echni cal  
consul t ant ,  or  t he Cont r act or ' s appr oved qual i t y cont r ol  or gani zat i on.

b.   The qual i f i ed wel di ng pr ocedur e conf or ms t o t he r equi r ement s of  t hi s 
speci f i cat i on and i s appl i cabl e t o wel di ng condi t i ons encount er ed 
under  t hi s cont r act .
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c.   The wel der ,  wel di ng oper at or ,  and t acker  qual i f i cat i on t est s conf or m 
t o t he r equi r ement s of  t hi s speci f i cat i on and ar e appl i cabl e t o 
wel di ng condi t i ons encount er ed under  t hi s cont r act .

1. 3. 3   Pr e- qual i f i ed Pr ocedur es

Wel di ng pr ocedur es whi ch ar e consi der ed pr e- qual i f i ed as speci f i ed i n 
JASS 6 wi l l  be accept ed wi t hout  f ur t her  qual i f i cat i on.   Submi t  f or  
appr oval  a l i s t i ng or  an annot at ed dr awi ng t o i ndi cat e t he j oi nt s not  
pr e- qual i f i ed.   Pr ocedur e qual i f i cat i on i s mandat or y f or  t hese j oi nt s.  [ No 
pr e- qual i f i ed wel di ng pr ocedur es ar e al l owed.   Qual i f y t he wel di ng 
pr ocedur es and wel der s by t est s pr escr i bed i n t he appl i cabl e code or  
speci f i cat i on not  wi t hst andi ng t he f act  t he code or  speci f i cat i on may 
al l ow pr e- qual i f i ed pr ocedur es. ]

1. 3. 4   Wel der ,  Wel di ng Oper at or ,  and Tacker  Qual i f i cat i on

Each wel der ,  wel di ng oper at or ,  and t acker  assi gned t o wor k on t hi s 
cont r act  must  be qual i f i ed i n accor dance wi t h t he appl i cabl e r equi r ement s 
of  JASS 6,  JI S Z 3801 and JI S Z 3841,  [ AWS D1. 8/ D1. 8M]  and as speci f i ed i n 
t hi s sect i on.  Wel der s,  wel di ng oper at or s,  and t acker s who make accept abl e 
pr ocedur e qual i f i cat i on t est  wel ds wi l l  be consi der ed qual i f i ed f or  t he 
wel di ng pr ocedur e used wi t hi n t he appl i cabl e essent i al  var i abl es f or  
wel der  qual i f i cat i on.

1. 3. 4. 1   Pr evi ous Per sonnel  Qual i f i cat i ons

At  t he di scr et i on of  t he Cont r act i ng Of f i cer ,  wel der s,  wel di ng oper at or s,  
and t acker s qual i f i ed by t est  wi t hi n t he pr evi ous 6 mont hs may be accept ed 
f or  t hi s cont r act  wi t hout  r e- qual i f i cat i on i f  al l  t he f ol l owi ng condi t i ons 
ar e met :

a.   Copi es of  t he wel di ng pr ocedur e speci f i cat i ons,  t he pr ocedur e 
qual i f i cat i on t est  r ecor ds,  and t he wel der ,  wel di ng oper at or ,  and 
t acker  qual i f i cat i on t est  r ecor ds ar e submi t t ed and appr oved i n 
accor dance wi t h t he speci f i ed r equi r ement s f or  det ai l  dr awi ngs.

b.   Test i ng was per f or med by an appr oved t est i ng l abor at or y,  t echni cal  
consul t ant ,  or  t he Cont r act or ' s appr oved qual i t y cont r ol  or gani zat i on.

c.   The wel der ,  wel di ng oper at or ,  and t acker  qual i f i cat i on t est s conf or m 
t o t he r equi r ement s of  t hi s speci f i cat i on and ar e appl i cabl e t o 
wel di ng condi t i ons encount er ed under  t hi s cont r act .

1. 3. 4. 2   Cer t i f i cat es

Bef or e assi gni ng any wel der ,  wel di ng oper at or ,  or  t acker  t o wor k under  
t hi s cont r act ,  submi t  t he names and cer t i f i cat i on t hat  each i ndi v i dual  i s  
qual i f i ed as speci f i ed.   St at e i n t he cer t i f i cat i on t he t ype of  wel di ng 
and posi t i ons f or  whi ch t he wel der ,  wel di ng oper at or ,  or  t acker  i s 
qual i f i ed,  t he code and pr ocedur e under  whi ch t he i ndi v i dual  i s  qual i f i ed,  
t he dat e qual i f i ed,  and t he name of  t he f i r m and per son cer t i f y i ng t he 
qual i f i cat i on t est s.   Keep t he cer t i f i cat i on cur r ent ,  on f i l e,  and f ur ni sh 
3 copi es.

1. 3. 4. 3   Renewal  of  Qual i f i cat i on

Re- qual i f i cat i on of  a wel der  or  wel di ng oper at or  i s r equi r ed under  any of  
t he f ol l owi ng condi t i ons:
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a.   I t  has been mor e t han 6 mont hs s i nce t he wel der  or  wel di ng oper at or  
has used t he speci f i c  wel di ng pr ocess f or  whi ch he i s qual i f i ed.

b.   Ther e i s speci f i c  r eason t o quest i on t he wel der  or  wel di ng oper at or ' s 
abi l i t y  t o make wel ds t hat  meet  t he r equi r ement s of  t hese 
speci f i cat i ons.

c.   The wel der  or  wel di ng oper at or  was qual i f i ed by an empl oyer  ot her  t han 
t hose f i r ms per f or mi ng wor k under  t hi s cont r act ,  and a qual i f i cat i on 
t est  has not  been t aken wi t hi n t he past  12 mont hs.   Submi t  as evi dence 
of  conf or mance al l  r ecor ds showi ng per i ods of  empl oyment ,  name of  
empl oyer  wher e wel der ,  or  wel di ng oper at or ,  was l ast  empl oyed,  and t he 
pr ocess f or  whi ch qual i f i ed.

d.   A t acker  who passes t he qual i f i cat i on t est  i s  consi der ed el i gi bl e t o 
per f or m t ack wel di ng i ndef i ni t el y i n t he posi t i ons and wi t h t he 
pr ocesses f or  whi ch he/ she i s qual i f i ed,  unl ess t her e i s some speci f i c  
r eason t o quest i on t he t acker ' s abi l i t y  or  t her e has been a gap 
gr eat er  t han 6 mont hs s i nce he/ she l ast  used t he pr ocess.   I n such a 
case,  t he t acker  i s r equi r ed t o pass t he pr escr i bed t ack wel di ng t est .

1. 3. 5   I nspect or  Qual i f i cat i on

Submi t  cer t i f i cat es i ndi cat i ng t hat  cer t i f i ed wel di ng i nspect or s meet  t he 
r equi r ement s of  JASS 6.    Submi t  qual i f i cat i ons f or  nondest r uct i ve t est i ng 
per sonnel  i n accor dance wi t h t he r equi r ement s of  JI S Z 2305 Level s 1 or  2 
i n t he appl i cabl e nondest r uct i ve t est i ng met hod.   Level  I  i nspect or s must  
have di r ect  super vi s i on of  a Level  I I  i nspect or .

1. 3. 6   Symbol s and Saf et y

Use symbol s i n accor dance wi t h AWS A2. 4 or  JI S Z 3021,  unl ess ot her wi se 
i ndi cat ed.   Fol l ow saf e wel di ng pr act i ces and saf et y pr ecaut i ons dur i ng 
wel di ng i n  conf or mance wi t h WES 9009.

PART 2   PRODUCTS

2. 1   SYSTEM DESCRI PTI ON

[ Conf or m t he desi gn of  wel ded connect i ons t o AI SC 360,  unl ess ot her wi se 
i ndi cat ed or  speci f i ed.   ] Mat er i al  wi t h wel ds wi l l  not  be accept ed unl ess 
t he wel di ng i s speci f i ed or  i ndi cat ed on t he dr awi ngs,  i n conf or mance t o 
JASS 6 or  MLI T- SS Chapt er  7,  or  ot her wi se appr oved.   Per f or m wel di ng as 
speci f i ed i n t hi s sect i on,  except  wher e addi t i onal  r equi r ement s ar e shown 
on t he dr awi ngs or  ar e speci f i ed i n ot her  sect i ons.   Do not  commence 
wel di ng unt i l  wel di ng pr ocedur es,  i nspect or s,  nondest r uct i ve t est i ng 
per sonnel ,  wel der s,  wel di ng oper at or s,  and t acker s have been qual i f i ed and 
t he submi t t al s appr oved by t he Cont r act i ng Of f i cer .   Per f or m al l  t est i ng 
at  or  near  t he wor k s i t e.   Mai nt ai n r ecor ds of  t he t est  r esul t s obt ai ned 
i n wel di ng pr ocedur e,  wel der ,  wel di ng oper at or ,  and t acker  per f or mance 
qual i f i cat i ons.

2. 1. 1   Pr e- er ect i on Conf er ence

Hol d a pr e- er ect i on conf er ence pr i or  t o t he st ar t  of  t he f i el d wel di ng,  t o 
br i ng al l  af f ect ed par t i es t oget her  and t o gai n a nat ur al l y c l ear  
under st andi ng of  t he pr oj ect  and t he Wel di ng Pr ocedur e Speci f i cat i ons 
( WPS)  ( submi t t ed f or  al l  wel di ng,  i ncl udi ng wel di ng done usi ng 
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pr e- qual i f i ed pr ocedur es) .   Mandat or y at t endance i s r equi r ed by al l  
Cont r act or ' s wel di ng pr oduct i on and i nspect i on per sonnel  and appr opr i at e 
Gover nment  per sonnel .   I ncl ude as i t ems f or  di scussi on:   r esponsi bi l i t i es 
of  var i ous par t i es;  wel di ng pr ocedur es and pr ocesses t o be f ol l owed;  
wel di ng sequence ( bot h wi t hi n a j oi nt  and j oi nt  sequence wi t hi n t he 
bui l di ng) ;  i nspect i on r equi r ement s and pr ocedur es,  bot h v i sual  and 
nondest r uct i ve t est i ng;  wel di ng schedul e;  and ot her  i t ems deemed necessar y 
by t he at t endees.

2. 2   WELDI NG EQUI PMENT AND MATERI ALS

Pr ovi de al l  wel di ng equi pment ,  wel di ng el ect r odes and r ods,  wel di ng wi r e,  
and f l uxes capabl e of  pr oduci ng sat i sf act or y wel ds when used by a 
qual i f i ed wel der  or  wel di ng oper at or .   [ Use [ _____]  wel di ng el ect r odes. ]   
[ Per f or m wel di ng usi ng t he [ _____]  pr ocess. ]   Pr ovi de wel di ng equi pment  
and mat er i al s t hat  compl y wi t h t he appl i cabl e r equi r ement s of  
AWS D1. 1/ D1. 1M or  JASS 6[  and AWS D1. 8/ D1. 8M] .   Submi t  pr oduct  dat a on 
wel di ng el ect r odes and r ods.

PART 3   EXECUTI ON

3. 1   WELDI NG OPERATI ONS

3. 1. 1   Requi r ement s

Conf or m wor kmanshi p and t echni ques f or  wel ded const r uct i on t o t he 
r equi r ement s of  JASS 6 and JI S Z 3400[ ,  AWS D1. 8/ D1. 8M and AI SC 360] .   
[ When JASS 6 and JI S Z 3400,  AWS D1. 8/ D1. 8M and AI SC 360 speci f i cat i on 
conf l i c t ,  t he r equi r ement s of  AI SC 360 and AWS D1. 8/ D1. 8M gover n. ]

3. 1. 2   I dent i f i cat i on

I dent i f y al l  wel ds i n one of  t he f ol l owi ng ways:

a.   Submi t  wr i t t en r ecor ds t o i ndi cat e t he l ocat i on of  wel ds made by each 
wel der ,  wel di ng oper at or ,  or  t acker .

b.   I dent i f y al l  wor k per f or med by each wel der ,  wel di ng oper at or ,  or  
t acker  wi t h an assi gned number ,  l et t er ,  or  symbol  t o i dent i f y wel ds 
made by t hat  i ndi v i dual .   The Cont r act i ng Of f i cer  may r equi r e wel der s,  
wel di ng oper at or s,  and t acker s t o appl y t hei r  symbol  next  t o t he wel d 
by means of  r ubber  st amp,  f el t - t i pped mar ker  wi t h wat er pr oof  i nk,  or  
ot her  met hods t hat  do not  cause an i ndent at i on i n t he met al .   Pl ace 
t he i dent i f i cat i on mar k f or  seam wel ds adj acent  t o t he wel d at  1 m 
i nt er val s.   I dent i f i cat i on wi t h di e st amps or  el ect r i c et cher s i s not  
al l owed.

3. 2   QUALI TY CONTROL

Per f or m t est i ng usi ng an appr oved i nspect i on or  t est i ng l abor at or y or  
t echni cal  consul t ant ;  or  i f  appr oved,  t he Cont r act or ' s i nspect i on and 
t est i ng per sonnel  may be used i nst ead of  t he commer ci al  i nspect i on or  
t est i ng l abor at or y or  t echni cal  consul t ant .   A Cer t i f i ed Wel di ng I nspect or  
must  per f or m vi sual  i nspect i on on 100 per cent  of  al l  wel ds.   Document  t hi s 
i nspect i on i n t he Vi sual  Wel d I nspect i on Log.   Test  [ 50] [ _____]  per cent  of  
CJP wel ds usi ng ul t r asoni c t est i ng per  Tabl e [ 6. 2]  [ or  6. 3]  of  
AWS D1. 1/ D1. 1M.  Randoml y t est  [ 50] [ _____]  per cent  of  al l  PJP and f i l l et  
wel ds or  as i ndi cat ed by magnet i c par t i c l e or  dye penet r ant  t est i ng.   
Ver i f y t he wel ds conf or m t o par agr aph STANDARDS OF ACCEPTANCE.   Conf or m 
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pr ocedur es and t echni ques f or  i nspect i on wi t h appl i cabl e r equi r ement s of  
JASS 6[ ,  AWS D1. 8/ D1. 8M] ,  JI S Z 2343,  and JI S Z 2320.   Submi t  a Wel di ng 
Qual i t y Assur ance Pl an and r ecor ds of  t est s and i nspect i ons.

3. 3   STANDARDS OF ACCEPTANCE

Conf or m di mensi onal  t ol er ances f or  wel ded const r uct i on,  det ai l s of  wel ds,  
and qual i t y of  wel ds wi t h t he appl i cabl e r equi r ement s of  JASS 6[ ,  
AWS D1. 8/ D1. 8M]  and t he cont r act  dr awi ngs.   Submi t  al l  r ecor ds of  
nondest r uct i ve t est i ng.

3. 3. 1   Nondest r uct i ve Test i ng

The wel di ng i s subj ect  t o i nspect i on and t est s i n t he mi l l ,  shop,  and 
f i el d.   I nspect i on and t est s i n t he mi l l  or  shop do not  r el i eve t he 
Cont r act or  of  t he r esponsi bi l i t y  t o f ur ni sh wel dment s of  sat i sf act or y 
qual i t y.   When mat er i al s or  wor kmanshi p do not  conf or m t o t he 
speci f i cat i on r equi r ement s,  t he Gover nment  r eser ves t he r i ght  t o r ej ect  
mat er i al  or  wor kmanshi p or  bot h at  any t i me bef or e f i nal  accept ance of  t he 
st r uct ur e cont ai ni ng t he wel dment .   Any i ndi cat i on of  a def ect  i s  r egar ded 
as a def ect ,  unl ess r e- eval uat i on by nondest r uct i ve met hods or  by sur f ace 
condi t i oni ng shows t hat  no unaccept abl e def ect  i s  pr esent .   Submi t  al l  
r ecor ds of  nondest r uct i ve t est i ng i n accor dance wi t h par agr aph STANDARDS 
OF ACCEPTANCE.

3. 3. 2   Dest r uct i ve Test s

Make al l  r epai r s when met al l ogr aphi c speci mens ar e r emoved f r om any par t  
of  a st r uct ur e.   Empl oy onl y qual i f i ed wel der s or  wel di ng oper at or s,  and 
use t he pr oper  j oi nt s and wel di ng pr ocedur es,  i ncl udi ng peeni ng or  heat  
t r eat ment  i f  r equi r ed,  t o devel op t he f ul l  st r engt h of  t he member s and 
j oi nt s cut  and t o r el i eve r esi dual  st r ess.

3. 4   GOVERNMENT I NSPECTI ON AND TESTI NG

I n addi t i on t o t he i nspect i on and t est s per f or med by t he Cont r act or  f or  
qual i t y cont r ol ,  t he Gover nment  wi l l  per f or m i nspect i on and t est i ng f or  
accept ance t o t he ext ent  det er mi ned by t he Cont r act i ng Of f i cer .   The wor k 
may be per f or med by t he Gover nment ' s own f or ces or  under  a separ at e 
cont r act  f or  i nspect i on and t est i ng.   The Gover nment  r eser ves t he r i ght  t o 
per f or m suppl ement al  nondest r uct i ve and dest r uct i ve t est s t o det er mi ne 
compl i ance wi t h par agr aph STANDARDS OF ACCEPTANCE.

3. 5   CORRECTI ONS AND REPAI RS

I f  i nspect i on or  t est i ng i ndi cat es def ect s i n t he wel d j oi nt s,  r epai r  
def ect i ve wel ds usi ng a qual i f i ed wel der  or  wel di ng oper at or  as 
appl i cabl e.   Conduct  cor r ect i ons i n accor dance wi t h t he r equi r ement s of  
AWS D1. 1/ D1. 1M or  JASS 6[ ,  AWS D1. 8/ D1. 8M]  and t he speci f i cat i ons.   Repai r  
al l  def ect s i n accor dance wi t h t he appr oved pr ocedur es.   Repai r  def ect s 
di scover ed bet ween passes bef or e addi t i onal  wel d mat er i al  i s  deposi t ed.   
Wher ever  a def ect  i s  r emoved and r epai r  by wel di ng i s not  r equi r ed,  bl end 
t he af f ect ed ar ea i nt o t he sur r oundi ng sur f ace t o el i mi nat e shar p not ches,  
cr evi ces,  or  cor ner s.   Af t er  a def ect  i s  t hought  t o have been r emoved,  and 
bef or e r e- wel di ng,  exami ne t he ar ea by sui t abl e met hods t o ensur e t hat  t he 
def ect  has been el i mi nat ed.   Repai r ed wel ds must  meet  t he i nspect i on 
r equi r ement s f or  t he or i gi nal  wel ds.
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       - -  End of  Sect i on - -
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SECTI ON 05 12 00

STRUCTURAL STEEL
08/ 18

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

AMERI CAN I NSTI TUTE OF STEEL CONSTRUCTI ON ( AI SC)

AI SC 303 ( 2016)  Code of  St andar d Pr act i ce f or  St eel  
Bui l di ngs and Br i dges

AI SC 325 ( 2017)  St eel  Const r uct i on Manual

AI SC 341 ( 2016)  Sei smi c Pr ovi s i ons f or  St r uct ur al  
St eel  Bui l di ngs

AI SC 360 ( 2016)  Speci f i cat i on f or  St r uct ur al  St eel  
Bui l di ngs

AI SC 420 ( 2010)  Cer t i f i cat i on St andar d f or  Shop 
Appl i cat i on of  Compl ex Pr ot ect i ve Coat i ng 
Syst ems

AMERI CAN WELDI NG SOCI ETY ( AWS)

AWS A2. 4 ( 2012)  St andar d Symbol s f or  Wel di ng,  
Br azi ng and Nondest r uct i ve Exami nat i on

AWS D1. 1/ D1. 1M ( 2020;  Er r at a 1 2021)  St r uct ur al  Wel di ng 
Code -  St eel

AWS D1. 8/ D1. 8M ( 2016)  St r uct ur al  Wel di ng Code—Sei smi c 
Suppl ement

AMERI CAN SOCI ETY OF MECHANI CAL ENGI NEERS ( ASME)

ASME B46. 1 ( 2009)  Sur f ace Text ur e,  Sur f ace Roughness,  
Wavi ness and Lay

ASTM I NTERNATI ONAL ( ASTM)

ASTM A143/ A143M ( 2007;  R 2014)  St andar d Pr act i ce f or   
Saf eguar di ng Agai nst  Embr i t t l ement  of  
Hot - Di p Gal vani zed St r uct ur al  St eel  
Pr oduct s and Pr ocedur e f or  Det ect i ng 
Embr i t t l ement

ASTM B695 ( 2021)  St andar d Speci f i cat i on f or  Coat i ngs 
of  Zi nc Mechani cal l y Deposi t ed on I r on and 
St eel

SECTI ON 05 12 00  Page 1



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

ASTM F3125/ F3125M ( 2015a)  St andar d Speci f i cat i on f or  Hi gh 
St r engt h St r uct ur al  Bol t s,  St eel  and Al l oy 
St eel ,  Heat  Tr eat ed,  830 MPa and 1040 MPa 
Mi ni mum Tensi l e St r engt h,  Met r i c Di mensi ons

ASTM F959/ F959M ( 2017a)  St andar d Speci f i cat i on f or  
Compr essi bl e- Washer - Type Di r ect  Tensi on 
I ndi cat or s f or  Use wi t h St r uct ur al  
Fast ener s,  Met r i c Ser i es

CRANE MANUFACTURERS ASSOCI ATI ON OF AMERI CA ( CMAA)

CMAA 70 ( 2015)  Speci f i cat i on f or  Top Runni ng 
Br i dge and Gant r y Type Mul t i pl e Gi r der  
El ect r i c Over head Tr avel i ng Cr anes

ARCHI TECTURAL I NSTI TUTE OF JAPAN ( AI J)

JASS 6 ( 2015)  St r uct ur al  St eel wor k Speci f i cat i on 
f or  Bui l di ng Const r uct i on

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S B 1048 ( 2007)  Fast ener s -  Hot  Di p Gal vani zed 
Coat i ngs

JI S B 1180 ( 2014)  Hexagon Head Bol t s and Hexagon 
Scr ews

JI S B 1181 ( 2014)  Hexagon Nut s and Hexagon Thi n Nut s

JI S B 1186 ( 2013)  Set s of  Hi gh St r engt h Hexagon Bol t ,  
Hexagon Nut  and Pl ai n Washer s f or  Fr i ct i on 
Gr i p Joi nt s

JI S B 1198 ( 2011)  Headed St uds

JI S B 1220 ( 2015)  Set  of  Anchor  Bol t  f or  St r uct ur es

JI S G 3106 ( 2020)  Rol l ed St eel s f or  Wel ded St r uct ur e

JI S B 1256 ( 2008)  Pl ai n Washer s

JI S G 3136 ( 2022)  Rol l ed St eel s f or  Bui l di ng St r uct ur e

JI S G 3192 ( 2014)  Di mensi ons,  Mass and Per mi ssi bl e 
Var i at i ons of  Hot  Rol l ed St eel  Sect i ons

JI S G 3193 ( 2008)  Di mensi ons,  Mass and Per mi ssi bl e 
Var i at i ons of  Hot  Rol l ed St eel  Pl at es,  
Sheet s,  and St r i ps

JI S G 3444 ( 2021)  Car bon St eel  Tubes f or  Gener al  
St r uct ur e

JI S G 3466 ( 2021)  Car bon St eel  Squar e and Rect angul ar  
Tubes f or  Gener al  St r uct ur e

JI S G 4321 ( 2000)  St ai nl ess St eel  f or  Bui l di ng 
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St r uct ur e

JI S Z2305 ( 2013)  Non- dest r uct i ve Test i ng -  
Qual i f i cat i on and Cer t i f i cat i on of  
Per sonnel

JI S H 8641 ( 2021)  Hot  Di p Gal vani zed Coat i ngs

JI S K 5674 ( 2019)  Lead- Fr ee,  Chr omi um- Fr ee 
Ant i cor r osi ve Pai nt s

JI S Z 3021 ( 2016)  Wel di ng and Al l i ed Pr ocesses -  
Symbol i c Repr esent at i on

JI S Z 3060 ( 2015)  Met hod of  Ul t r asoni c Test i ng f or  
Wel ds of  Fer r i t i c  St eel

JAPANESE SOCI ETY OF STEEL CONSTRUCTI ON ( JSS)

JSS I I  09 ( 2015)  Set s of  Tor shear  Type Hi gh St r engt h 
Bol t ,  Hexagonal  Nut  and Pl ai n Washer  f or  
St r uct ur al  Joi nt s

MI NI STRY OF LAND,  I NFRASTRUCTURE,  TRANSPORT AND TOURI SM ( MLI T)

MLI T- SS Chapt er  7 ( 2019)  Publ i c Bui l di ng Const r uct i on 
St andar d Speci f i cat i ons -  Ch. 7 St eel  Fr ame 
Wor k

ASSOCI ATI ON FOR MATERI ALS PROTECTI ON AND PERFORMANCE ( AMPP)

SSPC PA 1 ( 2016)  Shop,  Fi el d,  and Mai nt enance 
Coat i ng of  Met al s

SSPC SP 3 ( 1982;  E 2004)  Power  Tool  Cl eani ng

SSPC SP 6/ NACE No. 3 ( 2007)  Commer ci al  Bl ast  Cl eani ng

U. S.  DEPARTMENT OF DEFENSE ( DOD)

UFC 3- 301- 01 ( 2023;  wi t h Change 1,  2023)  St r uct ur al  
Engi neer i ng

U. S.  NATI ONAL ARCHI VES AND RECORDS ADMI NI STRATI ON ( NARA)

29 CFR Par t  1926,  Subpar t  R St eel  Er ect i on

1. 2   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e [ f or  Cont r act or  Qual i t y 
Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When used,  a desi gnat i on 
f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he 
submi t t al  f or  t he Gover nment . ]   Submi t  t he f ol l owi ng i n accor dance wi t h 
Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 01 Pr econst r uct i on Submi t t al s

Er ect i on and Er ect i on Br aci ng Dr awi ngs;  G[ ,  [ _____] ]

SECTI ON 05 12 00  Page 3



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

SD- 02 Shop Dr awi ngs

Fabr i cat i on Dr awi ngs I ncl udi ng Det ai l s of  Connect i ons;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

Shop Pr i mer

Wel di ng El ect r odes and Rods

Di r ect  Tensi on I ndi cat or  Washer s

Non- Shr i nk Gr out

Tensi on Cont r ol  Bol t s

SD- 05 Desi gn Dat a

[ Shor i ng and Tempor ar y Br aci ng;  G[ ,  [ _____] ]

] SD- 06 Test  Repor t s

Cl ass B Coat i ng

Wel d I nspect i on Repor t s

Di r ect  Tensi on I ndi cat or  Washer  I nspect i on Repor t s

Bol t  Test i ng Repor t s

[ Embr i t t l ement  Test  Repor t s

] SD- 07 Cer t i f i cat es

] [ MLI T St r uct ur al  St eel  Fabr i cat or  Qual i t y Cer t i f i cat i on

] [ MLI T St r uct ur al  St eel  Er ect or  Qual i t y Cer t i f i cat i on

] Wel di ng Pr ocedur e Speci f i cat i ons ( WPS)

[ Over head,  Top Runni ng Cr ane Rai l  Beam

] [ 1. 3   MLI T QUALI TY CERTI FI CATI ON

Wor k must  be f abr i cat ed by MLI T St r uct ur al  St eel  Fabr i cat or ,  Cat egor y M 
[ R]  [ H] .  Submi t  MLI T St r uct ur al  St eel  Fabr i cat or  qual i t y cer t i f i cat i on.

Wor k must  be er ect ed by MLI T St r uct ur al  St eel  Cer t i f i ed Er ect or .  Submi t  
MLI T St r uct ur al  St eel  er ect or  qual i t y cer t i f i cat i on.

] [ 1. 4   SEI SMI C PROVI SI ONS

Pr ovi de t he st r uct ur al  st eel  syst em i n accor dance wi t h  AI SC 341,  Chapt er  
J as amended by UFC 3- 301- 01.
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] 1. 5   QUALI TY ASSURANCE

1. 5. 1   Pr econst r uct i on Submi t t al s

1. 5. 1. 1   Er ect i on and Er ect i on Br aci ng Dr awi ngs

Submi t  f or  r ecor d pur poses.   I ndi cat e t he sequence of  er ect i on,  t empor ar y 
shor i ng and br aci ng.   The er ect i on dr awi ngs must  conf or m t o JASS 6 and 
MLI T- SS Chapt er  7. [   Er ect i on dr awi ngs must  be r evi ewed,  st amped and 
seal ed by a r egi st er ed pr of essi onal  engi neer . ]

1. 5. 2   Fabr i cat i on Dr awi ng Requi r ement s

Submi t  f abr i cat i on dr awi ngs f or  appr oval  pr i or  t o f abr i cat i on.   Pr epar e i n 
accor dance wi t h JASS 6 and MLI T- SS Chapt er  7.   Fabr i cat i on dr awi ngs must  
not  be r epr oduct i ons of  cont r act  dr awi ngs. [   Si gn and seal  f abr i cat i on 
dr awi ngs by a r egi st er ed pr of essi onal  engi neer . ]   I ncl ude compl et e 
i nf or mat i on f or  t he f abr i cat i on and er ect i on of  t he st r uct ur e' s 
component s,  i ncl udi ng t he l ocat i on,  t ype,  and si ze of  bol t s,  wel ds,  member  
s i zes and l engt hs,  connect i on det ai l s,  bl ocks,  copes,  and cut s.   Use 
AWS A2. 4 or  JI S Z 3021 st andar d wel di ng symbol s. [   Shor i ng and t empor ar y 
br aci ng must  be desi gned and seal ed by a r egi st er ed pr of essi onal  engi neer  
and submi t t ed f or  r ecor d pur poses[ ,  wi t h cal cul at i ons, ]  as par t  of  t he 
dr awi ngs. ]   Cl ear l y hi ghl i ght  any devi at i ons f r om t he det ai l s shown on t he 
cont r act  dr awi ngs hi ghl i ght ed on t he f abr i cat i on dr awi ngs.   Expl ai n t he 
r easons f or  any devi at i ons f r om t he cont r act  dr awi ngs.

1. 5. 3   Cer t i f i cat i ons

1. 5. 3. 1   Wel di ng Pr ocedur es and Qual i f i cat i ons

Pr i or  t o wel di ng,  submi t  cer t i f i cat i on f or  each wel der  st at i ng t he t ype of  
wel di ng and posi t i ons qual i f i ed f or ,  t he code and pr ocedur e qual i f i ed 
under ,  dat e qual i f i ed,  and t he f i r m and i ndi v i dual  cer t i f y i ng t he 
qual i f i cat i on t est s. [   I f  t he qual i f i cat i on dat e of  t he wel der  or  wel di ng 
oper at or  i s mor e t han 6 mont hs ol d,  t he wel di ng oper at or ' s qual i f i cat i on 
cer t i f i cat e must  be accompani ed by a cur r ent  cer t i f i cat e by t he wel der  
at t est i ng t o t he f act  t hat  he has been engaged i n wel di ng si nce t he dat e 
of  cer t i f i cat i on,  wi t h no br eak i n wel di ng ser vi ce gr eat er  t han 6 mont hs. ]

Conf or m t o al l  r equi r ement s speci f i ed i n JASS 6 [ and AWS D1. 8/ D1. 8M] .

[ 1. 5. 3. 2   Over head,  Top Runni ng Cr ane Rai l  Beam

Submi t  wr i t t en f i el d sur vey r esul t s f or  over head,  t op r unni ng cr ane r ai l  
beam ver i f y i ng t ol er ance r equi r ement s per  CMAA 70.

] PART 2   PRODUCTS

2. 1   SYSTEM DESCRI PTI ON

[ Conf or m t he desi gn of  st r uct ur al  st eel  syst em t o AI SC 360,  AI SC 303,  
AI SC 341,  and UFC 3- 301- 01. ]

Pr ovi de t he st r uct ur al  st eel  syst em,  i ncl udi ng [ shop pr i mer ]  
[ gal vani z i ng] ,  compl et e and r eady f or  use.   Pr ovi de st r uct ur al  st eel  
syst ems i ncl udi ng mat er i al s,  i nst al l at i on,  wor kmanshi p,  f abr i cat i on,  
assembl y,  er ect i on,  i nspect i on,  qual i t y cont r ol ,  and t est i ng i n accor dance 
wi t h JASS 6 and MLI T- SS Chapt er  7,  except  as modi f i ed i n t hi s cont r act .
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2. 2   STEEL

2. 2. 1   St r uct ur al  St eel

Wi de f l ange and WT shapes,  JI S G 3136,  SN490B,  325 MPa.   Angl es and 
Channel s JI S G 3106,  SM400,  235 MPa.   Pl at es,  JI S G 3136,  SN400B,  235 MPa 
[ SN490B,  325 MPa] ,  unl ess ot her wi se i ndi cat ed on cont r act  dr awi ngs. [   
Pr ovi de st r uct ur al  st eel  cont ai ni ng a mi ni mum of  [ 80] [ _____]  per cent  
r ecycl ed cont ent . ]

2. 2. 2   St r uct ur al  St eel  Tubi ng

JI S G 3466,  STKR400,  245MPa. [   Pr ovi de st r uct ur al  st eel  t ubi ng cont ai ni ng 
a mi ni mum of  [ 25] [ 90] [ _____]  per cent  r ecycl ed cont ent . ]

2. 2. 3   St eel  Pi pe

JI S G 3444,  STK 400 and 235 MPa. [   Pr ovi de st eel  pi pe cont ai ni ng a mi ni mum 
of  [ 50] [ _____]  per cent  r ecycl ed cont ent . ]

2. 3   BOLTS,  NUTS,  AND WASHERS

Submi t  t he cer t i f i ed manuf act ur er ' s mi l l  r epor t s whi ch c l ear l y show t he 
appl i cabl e JI S mechani cal  and chemi cal  r equi r ement s t oget her  wi t h t he 
act ual  t est  r esul t s f or  t he suppl i ed f ast ener s.

2. 3. 1   Common Gr ade Bol t s

2. 3. 1. 1   Bol t s

JI S B 1180 wi t h 420 MPa mi ni mum t ensi l e st r engt h,  pl ai n f i ni sh [ hot  di pped 
zi nc coat i ng i n accor dance wi t h JI S B 1048] .   The bol t  heads and t he nut s 
of  t he suppl i ed f ast ener s must  be mar ked wi t h t he manuf act ur er ' s 
i dent i f i cat i on mar k,  t he st r engt h gr ade and t ype speci f i ed by JI S or  JASS 6
 speci f i cat i ons.

2. 3. 1. 2   Nut s

Heavy hex st y l e JI S B 1181,  pl ai n f i ni sh [ hot  di pped zi nc coat i ng i n 
accor dance wi t h JI S B 1048] .  

[ 2. 3. 1. 3   Sel f - Locki ng Nut s

Pr ovi de nut s wi t h a l ocki ng pi n set  i n t he nut .   The l ocki ng pi n must  
s l i de al ong t he bol t  t hr eads,  and by r ever si ng t he di r ect i on of  t he 
l ocki ng pi n,  t he nut  can be r emoved wi t hout  damagi ng t he nut  or  bol t .   
Pr ovi de st ai nl ess st eel  l ocki ng pi ns.

] 2. 3. 1. 4   Washer s

JI S B 1256,  pl ai n f i ni sh [ hot  di pped zi nc coat i ng i n accor dance wi t h 
JI S B 1048] .

2. 3. 2   Hi gh- St r engt h Bol t s

Hi gh st r engt h bol t s and nut s must  be shi pped t oget her  i n t he same shi ppi ng 
cont ai ner .   Fast ener s i ndi cat ed t o be gal vani zed shal l  be t est ed by t he 
suppl i er  t o show t hat  t he gal vani zed nut  wi t h t he suppl i ed l ubr i cant  
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pr ovi ded may be r ot at ed f r om t he snug t i ght  condi t i on wel l  i n excess of  
t he r ot at i on r equi r ed f or  pr et ent i oned i nst al l at i on wi t hout  st r i ppi ng.   
The suppl i er  shal l  suppl y nut s t hat  have been l ubr i cat ed and t est ed wi t h 
t he suppl i ed bol t s.

2. 3. 2. 1   Bol t s

JI S B 1186,  Type F10T.

[ JI S B 1186,  Type F8T hot  di pped zi nc coat i ng]  [ MLI T cer t i f i ed 12G SHTB 
hot  di pped zi nc coat i ng] .

2. 3. 2. 2   Nut s

JI S B 1186,  F10 [ hot  di pped zi nc coat i ng] .

2. 3. 2. 3   Di r ect  Tensi on I ndi cat or  Washer s

ASTM F959/ F959M. [   Pr ovi de ASTM B695,  Cl ass 55,  Type 1 gal vani z i ng. ]   
Submi t  pr oduct  dat a f or  di r ect  t ensi on i ndi cat or  washer s.

2. 3. 2. 4   Washer s

JI S B 1186,  F35,  pl ai n car bon st eel  [ hot  di pped zi nc coat i ng] .

2. 3. 3   Tensi on Cont r ol  Bol t s

MLI T appr oved JSS I I  09,  JI S B 1186 S10T t wi st of f  st y l e assembl i es 
consi st i ng of  st eel  st r uct ur al  bol t s wi t h spl i ned ends,  heavy- hex car bon 
st eel  nut s,  and har dened car bon st eel  washer s.   Assembl y f i ni sh must  be 
[ pl ai n] .   Submi t  pr oduct  dat a f or  t ensi on cont r ol  bol t s.

2. 3. 4   Foundat i on Anchor age

2. 3. 4. 1   Anchor  Rods

JI S B 1220 ABR 400 [ ABR490]  [ hot  di pped gal vani zed] .  [ St ai nl ess st eel  
JI S B 1220,  ABR520SUS. ]  [ St ai nl ess st eel  JI S B 1220,  ABR520SUS conf or mi ng 
t o JI S G 4321,  Type SUS316A. ]

2. 3. 4. 2   Anchor  Nut s

Hexagon nut s JI S B 1220 ABR 400 [ ABR490]  [ hot  di pped gal vani zed] .  
[ St ai nl ess st eel  JI S B 1220,  ABR520SUS. ]  [ St ai nl ess st eel  JI S B 1220,  
ABR520SUS conf or mi ng t o JI S G 4321,  Type SUS316A. ]

2. 3. 4. 3   Anchor  Washer s

JI S B 1220 ABR 400 [ ABR490]  [ hot  di pped gal vani zed] .  [ St ai nl ess st eel  
JI S B 1220,  ABR520SUS. ]  [ St ai nl ess st eel  G 4321 Type SUS316A conf or mi ng t o 
JI S B 1220] .

2. 3. 4. 4   Anchor  Pl at e Washer s

JI S B 1220 ABR 400 [ ABR490]  [ hot  di pped gal vani zed] .  [ St ai nl ess st eel  
JI S G 4321 Type SUS304A [ Type SUS316A]  conf or mi ng t o JI S B 1220] .

SECTI ON 05 12 00  Page 7



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

2. 4   STRUCTURAL STEEL ACCESSORI ES

2. 4. 1   Wel di ng El ect r odes and Rods

AWS D1. 1/ D1. 1M or  JASS 6[  and AWS D1. 8/ D1. 8M] .   Submi t  pr oduct  dat a f or  
wel di ng el ect r odes and r ods.

2. 4. 2   Non- Shr i nk Gr out

Packaged dr y,  hydr aul i c cement  non- shr i nk gr out ,  t hat  i s  non- met al l i c ,  
non- cor r osi ve,  non- bl eed,  wi t h t he f ol l owi ng per f or mance r equi r ement s when 
pr epar ed usi ng t he hi ghest  wat er - t o- sol i ds r at i o,  maxi mum f l ow,  or  most  
f l ui d consi st ency at  23. 0 pl us/ mi nus 2. 0 degr ees C:

a.   Mi ni mum compr essi ve st r engt hs:  7. 0 MPa at  1 day;  17. 0 MPa at  3 day;  
24. 0 MPa at  7 day;  and 34. 0 MPa at  28 day.

b.   Ear l y hei ght  change ( maxi mum per cent  at  t i me of  f i nal  set t i ng) :  + 4. 0 
per cent .

c.   Hei ght  change of  moi st  cur ed har dened gr out :  0. 0 t o + 0. 3 per cent  at  
1- day,  3- day,  14- day and 28- day.

2. 4. 3   Wel ded Shear  St ud Connect or s

JI S B 1198 [ , 450MPa mi ni mum ul t i mat e t ensi l e st r engt h]  [ and 350MPa mi ni mum 
yi el d st r engt h] .

[ 2. 5   GALVANI ZI NG

JI S B 1048 f or  t hr eaded par t s or  JI S H 8641 f or  st r uct ur al  st eel  member s,  
as appl i cabl e,  unl ess speci f i ed ot her wi se gal vani ze af t er  f abr i cat i on 
wher e pr act i cabl e.

] 2. 6   FABRI CATI ON

Fabr i cat i on must  be i n accor dance wi t h t he appl i cabl e pr ovi s i ons of  
AI SC 325and JASS 6.   Fabr i cat i on and assembl y must  be done i n t he shop t o 
t he gr eat est  ext ent  possi bl e.  Punch,  subpunch and r eam,  or  dr i l l  bol t  [ and 
pi n]  hol es per pendi cul ar  t o t he sur f ace of  t he member .

Compr essi on j oi nt s dependi ng on cont act  bear i ng must  have a sur f ace 
r oughness not  i n excess of  13 mi cr omet er  as det er mi ned by ASME B46. 1,  and 
ends must  be squar e wi t hi n t he t ol er ances f or  mi l l ed ends speci f i ed i n 
JI S G 3192,  JI S G 3193,  and JASS 6.

Shop spl i ces of  member s bet ween f i el d spl i ces wi l l  be per mi t t ed onl y wher e 
i ndi cat ed on t he Cont r act  Dr awi ngs.   Spl i ces not  i ndi cat ed r equi r e t he 
appr oval  of  t he Cont r act i ng Of f i cer .

[ Do not  spl i ce t r uss t op and bot t om chor ds except  as appr oved by t he 
Cont r act i ng Of f i cer .   Pr ovi de chor d spl i ces at  panel  j oi nt s at  
appr oxi mat el y t he t hi r d poi nt  of  t he span.   The cent er  of  gr avi t y l i nes of  
t r uss member s must  i nt er sect  at  panel  poi nt s unl ess ot her wi se appr oved by 
t he Cont r act i ng Of f i cer .   When t he cent er  of  gr avi t y l i nes do not  
i nt er sect  at  a panel  poi nt ,  make pr ovi s i ons f or  t he st r esses due t o 
eccent r i c i t y.   Camber  of  t r usses must  be 3 mm i n 3. 0 met er s unl ess 
ot her wi se i ndi cat ed.
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] 2. 6. 1   Mar ki ngs

Pr i or  t o er ect i on,  i dent i f y member s by a pai nt ed er ect i on mar k.   
Connect i ng par t s assembl ed i n t he shop f or  r eami ng hol es i n f i el d 
connect i ons must  be mat ch mar ked wi t h scr at ch and not ch mar ks.   Do not  
l ocat e er ect i on mar ki ngs on ar eas t o be wel ded.   Do not  l ocat e mat ch 
mar ki ngs i n ar eas t hat  wi l l  decr ease member  st r engt h or  cause st r ess 
concent r at i ons. [   Af f i x  embossed t ags t o hot - di pped gal vani zed member s. ]

2. 6. 2   Shop Pr i mer

Shop pr i me st r uct ur al  st eel ,  JI S K 5674 l ead Fr ee,  chr omi um Fr ee,  
ant i cor r osi ve pai nt ,  except  as modi f i ed her ei n,  i n accor dance wi t h 
SSPC PA 1.   Do not  pr i me st eel  sur f aces embedded i n concr et e,  gal vani zed 
sur f aces, [  sur f aces t o r ecei ve spr ayed- on f i r epr oof i ng, ]  [  sur f aces t o 
r ecei ve epoxy coat i ngs, ]  [ sur f aces desi gned as par t  of  a composi t e st eel  
concr et e sect i on, ]  [ s l i p cr i t i cal  sur f aces of  hi gh st r engt h bol t ed 
connect i ons, ]  or  sur f aces wi t hi n 13 mm of  t he t oe of  t he wel ds pr i or  t o 
wel di ng ( except  sur f aces on whi ch met al  decki ng and shear  st uds ar e t o be 
wel ded) .   I f  f l ash r ust i ng occur s,  r e- c l ean t he sur f ace pr i or  t o 
appl i cat i on of  pr i mer .   Appl y pr i mer  [ i n accor dance wi t h endor sement  
" SPE- P1"  [ " SPE- P2" ]  [ " SPE- P3" ]  of  AI SC 420 or  appr oved equal  NACE or  SSPC 
cer t i f i cat i on]  [ _____] t o a mi ni mum dr y f i l m t hi ckness of  0. 05 mm.   Submi t  
shop pr i mer  pr oduct  dat a.  See Sect i on 09 90 00 PAI NTS AND COATI NGS and 
Sect i on 09 97 13. 27 HI GH PERFORMANCE COATI NG FOR STEEL STRUCTURES f or  
f i ni sh coat i ng r equi r ement s,  wher e appl i cabl e.

Pr i me sl i p cr i t i cal  sur f aces wi t h a Cl ass B coat i ng i n accor dance wi t h 
AI SC 325.   Submi t  t est  r epor t  f or  Cl ass B coat i ng.   

Pr i or  t o assembl y,  pr i me sur f aces whi ch wi l l  be conceal ed or  i naccessi bl e 
af t er  assembl y.   Do not  appl y pr i mer  i n f oggy or  r ai ny weat her ;  when t he 
ambi ent  t emper at ur e i s bel ow 7 degr ees C or  over  35 degr ees C;  or  when t he 
pr i mer  may be exposed t o t emper at ur es bel ow 4 degr ees C wi t hi n 48 hour s 
af t er  appl i cat i on,  unl ess appr oved ot her wi se by t he Cont r act i ng Of f i cer .   
Repai r  damaged pr i med sur f aces wi t h an addi t i onal  coat  of  pr i mer .

2. 6. 2. 1   Cl eani ng

SSPC SP 6/ NACE No. 3,  except  st eel  exposed i n spaces above cei l i ngs,  at t i c  
spaces,  f ur r ed spaces,  and chases t hat  wi l l  be hi dden t o v i ew i n f i ni shed 
const r uct i on may be cl eaned t o SSPC SP 3 when r ecommended by t he shop 
pr i mer  manuf act ur er .   Mai nt ai n st eel  sur f aces f r ee f r om r ust ,  di r t ,  oi l ,  
gr ease,  and ot her  cont ami nant s t hr ough f i nal  assembl y.

[ 2. 6. 3   [ Fi r epr oof i ng]  [ and]  [ Epoxy]  Coat ed Sur f aces

Cl ean and pr epar e sur f aces t o r ecei ve [ spr ayed- on f i r epr oof i ng]  [ epoxy]  
coat i ngs i n accor dance wi t h t he manuf act ur er ' s r ecommendat i ons,  and as 
speci f i ed i n Sect i on 07 81 00 SPRAY- APPLI ED FI REPROOFI NG.

] [ 2. 6. 4   Sur f ace Fi ni shes

ASME B46. 1 maxi mum sur f ace r oughness of  125 f or  pi n,  pi nhol es,  and sl i di ng 
bear i ngs,  unl ess i ndi cat ed ot her wi se.

] 2. 7   DRAI NAGE HOLES

Dr i l l  adequat e dr ai nage hol es t o el i mi nat e wat er  t r aps.   Hol e di amet er  
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must  be 13 mm and l ocat i on i ndi cat ed on t he det ai l  dr awi ngs.   Hol e s i ze 
and l ocat i ons must  not  af f ect  t he st r uct ur al  i nt egr i t y.

PART 3   EXECUTI ON

3. 1   ERECTI ON

a.   Er ect i on of  st r uct ur al  st eel  must  be i n accor dance wi t h t he appl i cabl e 
pr ovi s i ons of  AI SC 325,  AI SC 303 and 29 CFR Par t  1926,  Subpar t  R or  
MLI T- SS Chapt er  7 and JASS 6.

Af t er  f i nal  posi t i oni ng of  st eel  member s,  pr ovi de f ul l  bear i ng under  base 
pl at es and bear i ng pl at es usi ng nonshr i nk gr out .   Pl ace nonshr i nk gr out  i n 
accor dance wi t h t he manuf act ur er ' s i nst r uct i ons or  MLI T- SS Chapt er  7 and 
JASS 6.

3. 1. 1   STORAGE

St or e t he mat er i al  out  of  cont act  wi t h t he gr ound i n such manner  and 
l ocat i on as t o mi ni mi ze det er i or at i on.

3. 2   CONNECTI ONS

Except  as modi f i ed i n t hi s sect i on,  desi gn connect i ons i ndi cat ed i n 
accor dance wi t h AI SC 360.   Bui l d connect i ons i nt o exi st i ng wor k.   Do not  
t i ght en anchor  bol t s set  i n concr et e wi t h i mpact  t or que wr enches.   Hol es 
must  not  be cut  or  enl ar ged by bur ni ng.   Bol t s,  nut s,  and washer s must  be 
cl ean of  di r t  and r ust ,  and l ubr i cat ed i mmedi at el y pr i or  t o i nst al l at i on.

3. 2. 1   Common Gr ade Bol t s

Ti ght en JI S B 1180 bol t s t o a " snug t i ght "  f i t .   " Snug t i ght "  i s  t he 
t i ght ness t hat  exi st s when pl i es i n a j oi nt  ar e i n f i r m cont act .   I f  f i r m 
cont act  of  j oi nt  pl i es cannot  be obt ai ned wi t h a f ew i mpact s of  an i mpact  
wr ench,  or  t he f ul l  ef f or t  of  a man usi ng a spud wr ench,  cont act  t he 
Cont r act i ng Of f i cer  f or  f ur t her  i nst r uct i ons.

3. 2. 2   Hi gh- St r engt h Bol t s

Pr ovi de di r ect  t ensi on i ndi cat or  washer s i n al l  JI S B 1186 bol t ed 
connect i ons.   Bol t s must  be i nst al l ed i n connect i on hol es and i ni t i al l y  
br ought  t o a snug t i ght  f i t .   Af t er  t he i ni t i al  t i ght eni ng pr ocedur e,  
f ul l y  t ensi on bol t s,  pr ogr essi ng f r om t he most  r i gi d par t  of  a connect i on 
t o t he f r ee edges.

Fast ener  component s shal l  be pr ot ect ed f r om di r t  and moi st ur e i n c l osed 
cont ai ner s at  t he s i t e of  t he i nst al l at i on.   Fast ener  component s t hat  ar e 
not  i ncor por at ed i nt o t he wor k shal l  be r et ur ned t o pr ot ect ed st or age at  
t he end of  t he wor k shi f t .

3. 2. 2. 1   I nst al l at i on of  Di r ect  Tensi on I ndi cat or  Washer s ( DTI W)

Wher e possi bl e,  i nst al l  t he DTI W under  t he bol t  head and t i ght en t he nut .   
I f  t he DTI W i s i nst al l ed adj acent  t o t he t ur ned el ement ,  pr ovi de a f l at  
washer  bet ween t he DTI W and nut  when t he nut  i s t ur ned f or  t i ght eni ng,  and 
bet ween t he DTI W and bol t  head when t he bol t  head i s t ur ned f or  
t i ght eni ng.   I n addi t i on t o t he DTI W,  pr ovi de f l at  washer s under  bot h t he 
bol t  head and nut  when JI S Bol t s equi val ent  t o ASTM F3125/ F3125M,  Gr ade 
A490M bol t s ar e used.
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3. 2. 3   Tensi on Cont r ol  Bol t s

Bol t s must  be i nst al l ed i n connect i on hol es and i ni t i al l y  br ought  t o a 
snug t i ght  f i t .   Af t er  t he i ni t i al  t i ght eni ng pr ocedur e,  f ul l y  t ensi on 
bol t s,  pr ogr essi ng f r om t he most  r i gi d par t  of  a connect i on t o t he f r ee 
edges.

3. 3   GAS CUTTI NG

Use of  gas- cut t i ng t or ch i n t he f i el d f or  cor r ect i ng f abr i cat i on er r or s i s 
not  per mi t t ed on any maj or  member  i n t he st r uct ur al  f r ami ng.   Use of  a gas 
cut t i ng t or ch wi l l  be per mi t t ed on mi nor  member s not  under  st r ess onl y 
af t er  appr oval  has been obt ai ned f r om t he Cont r act i ng Of f i cer .

3. 4   WELDI NG

Wel di ng must  be i n accor dance wi t h JASS 6[  and AWS D1. 8/ D1. 8M] . [   Gr i nd 
exposed wel ds smoot h as i ndi cat ed. ]   Pr ovi de JASS 6 qual i f i ed wel der s,  
wel di ng oper at or s,  and t acker s.

Devel op and submi t  t he Wel di ng Pr ocedur e Speci f i cat i ons ( WPS)  f or  al l  
wel di ng,  i ncl udi ng wel di ng done usi ng pr equal i f i ed pr ocedur es.   Submi t  f or  
appr oval  al l  WPS,  whet her  pr equal i f i ed or  qual i f i ed by t est i ng.

3. 4. 1   Removal  of  Tempor ar y Wel ds,  Run- Of f  Pl at es,  and Backi ng St r i ps

[ Removal  i s not  r equi r ed] [ Remove onl y f r om f i ni shed ar eas] . [   Remove 
backi ng st r i ps f r om bot t om f l ange of  moment  connect i ons,  backgouge t he 
r oot  pass t o sound wel d met al  and r ei nf or ce wi t h a 8 mm f i l l et  wel d 
mi ni mum. ]

3. 5   SHOP PRI MER REPAI R

Repai r  shop pr i mer  i n accor dance wi t h t he pai nt  manuf act ur er ' s 
r ecommendat i on f or  sur f aces damaged by handl i ng,  t r anspor t i ng,  cut t i ng,  
wel di ng,  or  bol t i ng.

3. 5. 1   Fi el d Pr i mi ng

Fi el d pr i me st eel  exposed t o t he weat her ,  or  l ocat ed i n bui l di ng ar eas 
wi t hout  HVAC f or  cont r ol  of  r el at i ve humi di t y.   Af t er  er ect i on,  t he f i el d 
bol t  heads and nut s,  f i el d wel ds,  and any abr asi ons i n t he shop coat  must  
be cl eaned and pr i med wi t h pai nt  of  t he same qual i t y as t hat  used f or  t he 
shop coat .

[ 3. 6   GALVANI ZI NG REPAI R

Repai r  damage t o gal vani zed coat i ngs usi ng JASS 6 zi nc r i ch pai nt  f or  
gal vani z i ng damaged by handl i ng,  t r anspor t i ng,  cut t i ng,  wel di ng,  or  
bol t i ng.   Do not  heat  sur f aces t o whi ch r epai r  pai nt  has been appl i ed.

] 3. 7   FI ELD QUALI TY CONTROL

Per f or m f i el d t est s,  and pr ovi de l abor ,  equi pment ,  and i nci dent al s 
r equi r ed f or  t est i ng[ ,  except  t hat  el ect r i c power  f or  f i el d t est s wi l l  be 
f ur ni shed as set  f or t h i n Di v i s i on 1] .   Not i f y t he Cont r act i ng Of f i cer  i n 
wr i t i ng of  def ect i ve wel ds,  bol t s,  nut s,  and washer s wi t hi n 7 wor ki ng days 
of  t he dat e of  t he i nspect i on.
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3. 7. 1   Wel ds

3. 7. 1. 1   Vi sual  I nspect i on

Per f or m i n accor dance wi t h JASS 6.   Fur ni sh t he ser vi ces of  cer t i f i ed 
wel di ng i nspect or s f or  f abr i cat i on and er ect i on i nspect i on and t est i ng and 
ver i f i cat i on i nspect i ons.   A Cer t i f i ed Wel di ng I nspect or  must  per f or m 
vi sual  i nspect i on on 100 per cent  of  al l  wel ds.   Document  t hi s i nspect i on 
i n t he Vi sual  Wel d I nspect i on Log.   Submi t  cer t i f i cat es i ndi cat i ng t hat  
cer t i f i ed wel di ng i nspect or s meet  t he r equi r ement s of  Japanese Wel di ng 
Engi neer i ng Soci et y ( JWES)  and JASS 6.

[ I nspect  pr oper  pr epar at i on,  s i ze,  gagi ng l ocat i on,  and accept abi l i t y  of  
al l  wel ds;  i dent i f i cat i on mar ki ng;  oper at i on and cur r ent  char act er i st i cs 
of  wel di ng set s i n use.

] 3. 7. 1. 2   Nondest r uct i ve Test i ng

Nondest r uct i ve t est i ng must  be i n accor dance wi t h JASS 6 and JI S Z 3060[  
and AWS D1. 8/ D1. 8M] .   Ul t r asoni c t est i ng must  be per f or med i n accor dance 
wi t h Tabl e [ 6. 2]  [ or  6. 3]  of  AWS D1. 1/ D1. 1M.   Test  l ocat i ons must  be [ as 
i ndi cat ed] [ sel ect ed by t he Cont r act i ng Of f i cer ] .   Al l  per sonnel  per f or mi ng 
NDT must  be cer t i f i ed i n accor dance wi t h JI S Z2305 i n t he met hod of  
t est i ng bei ng per f or med.   Submi t  cer t i f i cat es showi ng compl i ance wi t h 
JI S Z2305 f or  al l  NDT t echni c i ans.   I f  mor e t han [ 20]  [ _____]  per cent  of  
wel ds made by a wel der  cont ai n def ect s i dent i f i ed by t est i ng,  t hen al l  
gr oove wel ds made by t hat  wel der  must  be t est ed by ul t r asoni c t est i ng,  and 
al l  f i l l et  wel ds made by t hat  wel der  must  be i nspect ed by magnet i c 
par t i c l e t est i ng ( MT)  or  dye penet r ant  t est i ng ( PT)  as appr oved by t he 
Cont r act i ng Of f i cer .   When gr oove wel ds made by an i ndi v i dual  wel der  ar e 
r equi r ed t o be t est ed,  magnet i c par t i c l e or  dye penet r ant  t est i ng may be 
used onl y i n ar eas i naccessi bl e t o ul t r asoni c t est i ng.   Ret est  al l  
r epai r ed ar eas.   Submi t  wel d i nspect i on r epor t s.

Test i ng f r equency:   Pr ovi de t he f ol l owi ng t ypes and number  of  t est s:

Test  Type Number  of  Test s

Ul t r asoni c [ _____] 50 per cent  of  CJP Wel ds

Magnet i c Par t i c l e [ _____] 50 per cent  of  PJP and Fi l l et  Wel ds

Dye Penet r ant [ _____] 50 per cent  of  PJP and Fi l l et  Wel ds

[ _____] [ _____]

3. 7. 2   Di r ect  Tensi on I ndi cat or  Washer s

3. 7. 2. 1   Di r ect  Tensi on I ndi cat or  Washer  Compr essi on

Test  di r ect  t ensi on i ndi cat or  washer s i n pl ace t o ver i f y t hat  t hey have 
been compr essed suf f i c i ent l y t o pr ovi de t he 0. 38 mm gap,  as r equi r ed by 
ASTM F959/ F959M.   Submi t  di r ect  t ensi on i ndi cat or  washer  i nspect i on r epor t s.

[ 3. 7. 2. 2   Di r ect  Tensi on I ndi cat or  Gaps

I n addi t i on t o t he above t est i ng,  an i ndependent  t est i ng agency as 
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appr oved by t he Cont r act i ng Of f i cer ,  must  t est  i n pl ace t he di r ect  t ensi on 
i ndi cat or  gaps on 20 per cent  of  t he i nst al l ed di r ect  t ensi on i ndi cat or  
washer s t o ver i f y t hat  t he ASTM F959/ F959M di r ect  t ensi on i ndi cat or  gaps 
have been achi eved.   I f  mor e t han 10 per cent  of  t he di r ect  t ensi on 
i ndi cat or s t est ed have not  been compr essed suf f i c i ent l y t o pr ovi de t he 
aver age gaps r equi r ed by ASTM F959/ F959M,  t est  al l  i n pl ace di r ect  t ensi on 
i ndi cat or  washer s t o ver i f y t hat  t he ASTM F959/ F959M di r ect  t ensi on 
i ndi cat or  gaps have been achi eved.   Test  l ocat i ons must  be sel ect ed by t he 
Cont r act i ng Of f i cer .

] 3. 7. 3   Hi gh- St r engt h Bol t s

3. 7. 3. 1   Test i ng Bol t ,  Nut ,  and Washer  Assembl i es

Test  a mi ni mum of  [ 3]  [ _____]  bol t ,  nut ,  and washer  assembl i es f r om each 
mi l l  cer t i f i cat e bat ch i n a t ensi on measur i ng devi ce at  t he j ob s i t e pr i or  
t o t he begi nni ng of  bol t i ng st ar t - up.   Demonst r at e t hat  t he bol t s and 
nut s,  when used t oget her ,  can devel op t ensi on not  l ess t han t he pr ovi s i ons 
speci f i ed i n AI SC 360,  dependi ng on bol t  s i ze and gr ade.   The bol t  t ensi on 
must  be devel oped by t i ght eni ng t he nut .   A r epr esent at i ve of  t he 
manuf act ur er  or  suppl i er  must  be pr esent  t o ensur e t hat  t he f ast ener s ar e 
pr oper l y used,  and t o demonst r at e t hat  t he f ast ener  assembl i es suppl i ed 
sat i sf y t he speci f i ed r equi r ement s.   Submi t  bol t  t est i ng r epor t s.

3. 7. 3. 2   I nspect i on

I nspect i on pr ocedur es must  be i n accor dance wi t h JASS 6 and 
MLI T- SS Chapt er  7.   As a mi ni mum,  hi gh- st r engt h bol t i ng i nspect i on t asks 
shal l  be i n accor dance wi t h Sect i on 01 45 35 SPECI AL I NSPECTI ON.   Conf i r m 
and r epor t  t o t he Cont r act i ng Of f i cer  t hat  t he mat er i al s meet  t he pr oj ect  
speci f i cat i on and t hat  t hey ar e pr oper l y st or ed.  Conf i r m t hat  t he f ayi ng 
sur f aces have been pr oper l y pr epar ed bef or e t he connect i ons ar e 
assembl ed.   Obser ve t he speci f i ed j ob s i t e t est i ng and cal i br at i on,  and 
conf i r m t hat  t he pr ocedur e t o be used pr ovi des t he r equi r ed t ensi on.   
Moni t or  t he wor k t o ensur e t he t est i ng pr ocedur es ar e r out i nel y f ol l owed 
on j oi nt s t hat  ar e speci f i ed t o be f ul l y t ensi oned.

[ I nspect  cal i br at i on of  t or que wr enches f or  hi gh- st r engt h bol t s.

] 3. 7. 3. 3   Test i ng

The Gover nment  has t he opt i on t o per f or m nondest r uct i ve t est s on [ 5]  
[ _____]  per cent  of  t he i nst al l ed bol t s t o ver i f y compl i ance wi t h pr e- l oad 
bol t  t ensi on r equi r ement s.   Pr ovi de t he r equi r ed access f or  t he Gover nment  
t o per f or m t he t est s.   The nondest r uct i ve t est i ng wi l l  be done i n- pl ace 
usi ng an ul t r asoni c measur i ng devi ce or  any ot her  devi ce capabl e of  
det er mi ni ng i n- pl ace pr e- l oad bol t  t ensi on.   The t est  l ocat i ons must  be 
sel ect ed by t he Cont r act i ng Of f i cer .   I f  mor e t han [ 10]  [ _____]  per cent  of  
t he bol t s t est ed cont ai n def ect s i dent i f i ed by t est i ng,  t hen al l  bol t s 
used f r om t he bat ch f r om whi ch t he t est ed bol t s wer e t aken,  must  be t est ed 
at  t he Cont r act or ' s expense.   Ret est  new bol t s af t er  i nst al l at i on at  t he 
Cont r act or ' s expense.

[ 3. 7. 4   Test i ng f or  Embr i t t l ement

ASTM A143/ A143M f or  st eel  pr oduct s hot - di p gal vani zed af t er  f abr i cat i on.   
Submi t  embr i t t l ement  t est  r epor t s.
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] 3. 7. 5   I nspect i on and Test i ng of  St eel  St ud Wel di ng

Per f or m ver i f i cat i on i nspect i on and t est i ng of  st eel  st ud wel di ng 
conf or mi ng t o t he r equi r ement s of  JASS 6,  St ud Wel di ng Cl ause.   The 
Cont r act i ng Of f i cer  wi l l  ser ve as t he ver i f i cat i on i nspect or .   Bend t est  
st uds t hat  do not  show a f ul l  360 degr ee wel d f l ash or  have been r epai r ed 
by wel di ng as r equi r ed by JASS 6,  St ud Wel di ng Cl ause.   St uds t hat  cr ack 
under  t est i ng i n t he wel d,  base met al  or  shank wi l l  be r ej ect ed and 
r epl aced by t he Cont r act or  at  no addi t i onal  cost .

        - -  End of  Sect i on - -
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SECTI ON 05 30 00

STEEL DECKS
05/ 15

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

FM GLOBAL ( FM)

FM APP GUI DE ( updat ed on- l i ne)  Appr oval  Gui de 
ht t p: / / www. appr oval gui de. com/

FM DS 1- 28R ( 1998)   Dat a Sheet :   Roof  Syst ems

ARCHI TECTURAL I NSTI TUTE OF JAPAN ( AI J)

JASS 6 ( 2015)  St r uct ur al  St eel wor k Speci f i cat i on 
f or  Bui l di ng Const r uct i on

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S B 1198 ( 2011)  Headed St uds

JI S G 3106 ( 2020)  Rol l ed St eel s f or  Wel ded St r uct ur e

JI S G 3352 ( 2014)  Deck Pl at e

JI S H 8641 ( 2021)  Hot  Di p Gal vani zed Coat i ngs

JI S K 5552 ( 2010)  Zi nc Ri ch Pr i mer

JI S K 5553 ( 2006)  Thi ck Fi l m Zi nc Ri ch Pai nt

JI S Z 3801 ( 2018)  St andar d Qual i f i cat i on Test  and 
Accept ance Requi r ement s f or  Manual  Wel di ng 
Techni que

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 ( 2023;  ERTA 7 2023;  TI A 23- 15)  Nat i onal  
El ect r i cal  Code

STEEL DECK I NSTI TUTE ( SDI )

ANSI / SDI  C ( 2017)  St andar d f or  Composi t e St eel  Fl oor  
Deck -  Sl abs

ANSI / SDI  NC ( 2017)  St andar d f or  Non- Composi t e St eel  
Fl oor  Deck

ANSI / SDI  QA/ QC ( 2017)  St andar d f or  Qual i t y Cont r ol  and 
Qual i t y Assur ance f or  I nst al l at i on of  
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St eel  Deck

ANSI / SDI  RD ( 2017)  St andar d f or  St eel  Roof  Deck

SDI  DDM04 ( 2015;  Er r at a 1- 3 2016;  Add 1 2015;  Add 2 
20162006)  Di aphr agm Desi gn Manual ;  4t h 
Edi t i on

SDI  DDP ( 1987;  R 2000)  Deck Damage and Penet r at i ons

SDI  MOC3 ( 2016)  Manual  of  Const r uct i on wi t h St eel  
Deck ( 3r d Edi t i on)

U. S.  DEPARTMENT OF DEFENSE ( DOD)

UFC 3- 301- 01 ( 2023;  wi t h Change 1,  2023)  St r uct ur al  
Engi neer i ng

U. S.  NATI ONAL ARCHI VES AND RECORDS ADMI NI STRATI ON ( NARA)

29 CFR 1926 Saf et y and Heal t h Regul at i ons f or  
Const r uct i on

UNDERWRI TERS LABORATORI ES ( UL)

UL 209 ( 2011;  Repr i nt  May 2016)  UL St andar d f or  
Saf et y Cel l ul ar  Met al  Fl oor  Raceways and 
Fi t t i ngs

UL 580 ( 2006;  Repr i nt  Nov 2018)  UL St andar d f or  
Saf et y Test s f or  Upl i f t  Resi st ance of  Roof  
Assembl i es

UL Fi r e Resi st ance ( 2014)  Fi r e Resi st ance Di r ect or y

1. 2   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e [ f or  Cont r act or  QC 
appr oval . ] [ f or  i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng t he 
" G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  f or  
t he Gover nment . ]   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 01 33 00 
SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Fabr i cat i on Dr awi ngs;  G[ ,  [ _____] ]

SD- 04 Sampl es

Met al  Roof  Deck Uni t s

Cel l ul ar  Met al  Fl oor  Deck Uni t s

Acoust i cal  Mat er i al

SD- 05 Desi gn Dat a

Deck Uni t s;  G[ ,  [ _____] ]

SECTI ON 05 30 00  Page 2



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

SD- 07 Cer t i f i cat es

Wel der  Qual i f i cat i ons

Wel di ng Pr ocedur es

Fi r e Saf et y

Wi nd St or m Resi st ance

Manuf act ur er ' s Cer t i f i cat e

St ud Manuf act ur e' s Cer t i f i cat i on

St ud Manuf act ur e' s Test  Repor t s

1. 3   QUALI TY ASSURANCE

1. 3. 1   Deck Uni t s

Fur ni sh deck uni t s and accessor y pr oduct s f r om a manuf act ur er  r egul ar l y 
engaged i n manuf act ur e of  st eel  decki ng.   Pr ovi de manuf act ur er ' s 
cer t i f i cat es at t est i ng t hat  t he decki ng mat er i al  meet s t he speci f i ed 
r equi r ement s.

1. 3. 2   Qual i f i cat i ons f or  Wel di ng Wor k

Fol l ow Wel di ng Pr ocedur es of  JASS 6 f or  sheet  st eel  and f or  st ud wel di ng.

Submi t  qual i f i ed Wel der  Qual i f i cat i ons i n accor dance wi t h JASS 6 and 
JI S Z 3801 f or  sheet  st eel  and JASS 6 f or  st ud wel di ng,  or  under  an 
equi val ent  appr oved qual i f i cat i on t est .   Per f or m t est s on t est  pi eces i n 
posi t i ons and wi t h c l ear ances equi val ent  t o t hose act ual l y encount er ed.   
[ Test  speci mens shal l  be made i n t he pr esence of  Cont r act i ng Of f i cer  and 
shal l  be t est ed by an appr oved t est i ng l abor at or y at  t he Cont r act or ' s 
expense. ]   I f  a t est  wel d f ai l s  t o meet  r equi r ement s,  per f or m an i mmedi at e 
r et est  of  t wo t est  wel ds unt i l  each t est  wel d passes.   Fai l ur e i n t he 
i mmedi at e r et est  wi l l  r equi r e t he wel der  be r et est ed af t er  f ur t her  
pr act i ce or  t r ai ni ng,  per f or mi ng a compl et e set  of  t est  wel ds.

Submi t  manuf act ur er ' s cat al og dat a f or  Wel di ng Equi pment  and Wel di ng Rods 
and Accessor i es.

1. 3. 3   Regul at or y Requi r ement s

1. 3. 3. 1   Fi r e Saf et y

Test  r oof  deck as a par t  of  a r oof  deck const r uct i on assembl y of  t he t ype 
used f or  t hi s pr oj ect ,  l i s t i ng as f i r e c l assi f i ed i n t he UL Fi r e Resi st ance,  
or  l i s t i ng as Cl ass I  const r uct i on i n t he FM APP GUI DE,  and so l abel ed.

1. 3. 3. 2   Wi nd St or m Resi st ance

Pr ovi de r oof  const r uct i on assembl y capabl e of  wi t hst andi ng a nomi nal  
upl i f t  pr essur e of  [ 3]  [ 5]  [ _____]  kPa when t est ed i n accor dance wi t h t he 
upl i f t  pr essur e t est  descr i bed i n t he FM DS 1- 28R or  as descr i bed i n UL 580
 and i n gener al  compl i ance wi t h UFC 3- 301- 01.
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1. 3. 4   Fabr i cat i on Dr awi ngs

Show t ype and l ocat i on of  uni t s,  l ocat i on and sequence of  connect i ons,  
bear i ng on suppor t s,  met hods of  anchor i ng,  at t achment  of  accessor i es,  
adj ust i ng pl at e det ai l s,  cant  st r i ps,  r i dge and val l ey pl at es,  met al  
c l osur e st r i ps,  s i ze and l ocat i on of  hol es t o be cut  and r ei nf or cement  t o 
be pr ovi ded,  t he manuf act ur er ' s er ect i on i nst r uct i ons and ot her   per t i nent  
det ai l s.

1. 4   DELI VERY,  STORAGE,  AND HANDLI NG

Del i ver  deck uni t s t o t he s i t e i n a dr y and undamaged condi t i on.   St or e 
and handl e st eel  deck i n a manner  t o pr ot ect  i t  f r om cor r osi on,  
def or mat i on,  and ot her  t ypes of  damage.   Do not  use decki ng f or  st or age or  
as wor ki ng pl at f or m unt i l  uni t s have been f ast ened i nt o posi t i on.   
Exer ci se car e not  t o damage mat er i al  or  over l oad decki ng dur i ng 
const r uct i on.   The maxi mum uni f or m di st r i but ed st or age l oad must  not  
exceed t he desi gn l i ve l oad.  St ack decki ng on pl at f or ms or  pal l et s and 
cover  wi t h weat her t i ght  vent i l at ed cover i ng.   El evat e one end dur i ng 
st or age t o pr ovi de dr ai nage.   Mai nt ai n deck f i ni sh at  al l  t i mes t o pr event  
f or mat i on of  r ust .   Repai r  deck f i ni sh usi ng t ouch- up pai nt .   Repl ace 
damaged mat er i al .

1. 5   DESI GN REQUI REMENTS FOR ROOF DECKS

1. 5. 1   Pr oper t i es of  Sect i ons

Pr oper t i es of  met al  r oof  deck sect i ons must  compl y wi t h engi neer i ng desi gn 
wi dt h as l i mi t ed by t he pr ovi s i ons of  JI S G 3352.

1. 5. 2   Al l owabl e Loads

I ndi cat e t ot al  uni f or m dead and l i ve l oad f or  det ai l i ng pur poses.

PART 2   PRODUCTS

2. 1   DECK UNI TS

Submi t  manuf act ur er ' s desi gn cal cul at i ons,  or  appl i cabl e publ i shed 
l i t er at ur e f or  t he st r uct ur al  pr oper t i es of  t he pr oposed deck uni t s.

Pr ovi de pr oduct s wi t h an aver age r ecycl ed cont ent  of  st eel  pr oduct s so 
post consumer  r ecycl ed cont ent  pl us one hal f  of  pr econsumer  r ecycl ed 
cont ent  not  l ess t han [ 25]  [ _____]  per cent .

2. 1. 1   Roof  Deck

Conf or m t o JI S G 3352- SDP2G f or  deck used i n conj unct i on wi t h i nsul at i on 
and bui l t - up r oof i ng.   Fabr i cat e r oof  deck uni t s of  [ [ 0. 80]  [ _____]  mm 
desi gn t hi ckness or  t hi cker  st eel ]  [ t he st eel  desi gn t hi ckness r equi r ed by 
t he desi gn dr awi ngs]  and [ shop pai nt ed]  [ gal vani zed]  [ pai nt ed wi t h an 
epoxy coat i ng or  equi val ent  appl i ed t o pr i me- coat i ng i n accor dance wi t h 
manuf act ur er ' s st andar d]  [ z i nc- coat ed i n conf or mance wi t h JI S G 3352
- SDP2G,  Z27 coat i ng c l ass. Fur ni sh sampl e of  Met al  Roof  Deck Uni t s used t o 
i l l ust r at e act ual  cr oss sect i on di mensi ons and conf i gur at i ons. ]

2. 1. 2   Composi t e Deck

[ Conf or m t o JI S G 3352- SDP2G f or  composi t e deck assembl y.   Fabr i cat e deck 
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used as t he t ensi on r ei nf or ci ng i n composi t e deck of  [ 0. 80]  [ _____]  mm 
desi gn t hi ckness or  t hi cker  st eel  wi t h i nt egr al l y embossed or  r ai sed 
pat t er n r i bs. ]   [ The st eel  desi gn t hi ckness r equi r ed by t he desi gn 
dr awi ngs.   Zi nc- coat  i n conf or mance wi t h JI S G 3352- SDP2G,  Z27 coat i ng 
c l ass. ]   [ Shor e composi t e deck unt i l  t he concr et e has r eached [ 75] [ _____]  
per cent  of  i t s  speci f i ed st r engt h. ]

2. 1. 3   Cel l ul ar  Met al  Fl oor  Deck Uni t s

Pr ovi de decki ng as wi r e r aceways conf or mi ng t o NFPA 70.   Conf or m t o [
JI S G 3352- SDP2G,  SS,  Gr ade 230 Z27] ;  f or  f or med [ cel l ul ar ]  [ and]  
[ non- cel l ul ar ]  decki ng and accessor i es.   Pr ovi de nomi nal  t hi ckness of  t he 
st eel  sheet s,  bef or e gal vani z i ng,  a mi ni mum 1. 2 mi l l i met er  f or  t he upper  
el ement  of  t he f l oor  deck uni t ,  and a mi ni mum 1. 6 mi l l i met er  f or  t he l ower  
el ement  of  t he f l oor  deck uni t  [ as r equi r ed by t he desi gn dr awi ngs] .  
[ Fur ni sh one sampl e of  each t ype of  Met al  Fl oor  Deck Uni t s used t o 
i l l ust r at e t he act ual  cr oss sect i on di mensi ons and conf i gur at i on. ]

2. 1. 4   For m Deck

Conf or m t o JI S G 3352- SDP2G f or  deck used as f or mwor k f or  concr et e.   
Fabr i cat e f or m deck of [  [ 0. 80]  [ _____]  mm desi gn t hi ckness or  t hi cker  
st eel . ]  [ t he st eel  desi gn t hi ckness r equi r ed by t he desi gn dr awi ngs. ]  
[ Pai nt  wi t h one coat  of  manuf act ur e' s st andar d pai nt . ]  [ Zi nc- coat  i n 
conf or mance wi t h JI S G 3352- SDP2G,  Z27 coat i ng c l ass. ]

Pr ovi de suf f i c i ent  wel ds,  f or mi ng t he st eel  sheet s i nt o t he cel l ul ar  f l oor  
deck uni t ,  t o devel op t he f ul l  hor i zont al  shear  at  t he pl ane wher e t he 
st eel  sheet s ar e j oi ned.

Cel l ul ar  met al  f l oor  deck uni t s must  be f l ut ed sect i on cel l s combi ned [ on 
a f l at  pl at e] [ wi t h a mat chi ng f l ut ed bot t om sect i on]  havi ng i nt er l ocki ng 
t ype si del aps.   Pr ovi de dept h,  wi dt h of  uni t ,  number  of  cel l s per  uni t ,  
and wi dt h of  cel l s as i ndi cat ed.

Use panel s of  maxi mum possi bl e l engt hs t o mi ni mi ze end l aps.   Fabr i cat e 
deck uni t s i n l engt hs t o span 3 or  mor e suppor t s wi t h f l ush,  t el escoped,  
or  nest ed 50 mm l aps at  ends,  and i nt er l ocki ng,  or  nest ed si de l aps,  
unl ess ot her wi se i ndi cat ed.  [ Fact or y appl y a st andar d,  phosphat i zed and 
pai nt ed,  baked- on enamel  f i ni sh t o under si de of  st eel  decki ng. ]  [ [ Fl oor ]  
[ and]  [ Roof ]  deck syst em desi gn i s based on shor ed const r uct i on. ]

2. 1. 5   Lengt h of  Deck Uni t s

Pr ovi de deck uni t s of  suf f i c i ent  l engt h t o span t hr ee or  mor e spaci ngs 
wher e possi bl e.

[ 2. 1. 6   Shop Pr i mi ng

Shop pr i me accessor i es and [ under si de of ]  deck at  t he f act or y af t er  
coat i ng.   Cl ean sur f aces i n accor dance wi t h t he manuf act ur er ' s st andar d 
pr ocedur e f ol l owed by a spr ay,  di p or  r ol l er  coat  of  r ust - i nhi bi t i ve 
pr i mer ,  oven cur ed.

] 2. 1. 7   Touch- Up Pai nt

Mai nt ai n f i ni sh of  deck uni t s and accessor i es by usi ng t ouch- up pai nt  
whenever  necessar y t o pr event  t he f or mat i on of  r ust .  The met hod and ext ent  
of  sur f ace pr epar at i on and dr y f i l m t hi ckness shal l  be appr oved by t he 
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Cont r act i ng Of f i cer .

Pr ovi de t ouch- up pai nt  f or  shop- pai nt ed uni t s [ of  t he same t ype used f or  
t he shop pai nt i ng]  [ _____] ,  and t ouch- up pai nt  f or  z i nc- coat ed uni t s of  
[ an appr oved gal vani z i ng r epai r  pai nt  wi t h a hi gh- zi nc cont ent ,  JI S K 5552
]  [ _____] .  Pr ovi de t ouch- up pai nt  at  al l  wel ds i n st eel  deck wi t h a hi gh 
zi nc- dust  cont ent  pai nt  conf or mi ng t o JI S K 5552 or  JI S K 5553 and JASS 6.  
Remove al l  wel d f l ux r esi due and wel d spl at t er  by wi r e br ushi ng or  
mechani cal  means.

Sur f aces t o r ecei ve t ouch- up pai nt s cont ai ni ng zi nc dust  shal l  be c l ean,  
dr y and f r ee of  oi l ,  gr ease,  pr eexi st i ng pai nt ,  and cor r osi on by- pr oduct s.  
Spr ay or  br ush- appl y t he pai nt s cont ai ni ng zi nc dust  t o t he pr epar ed ar ea 
i n accor dance wi t h manuf act ur er ’ s i nst r uct i ons.

2. 2   ACCESSORI ES

Pr ovi de accessor i es of  same mat er i al  as deck,  unl ess speci f i ed ot her wi se.   
Pr ovi de manuf act ur er ' s st andar d t ype accessor i es,  as speci f i ed.

2. 2. 1   Adj ust i ng Pl at es

Pr ovi de adj ust i ng pl at es,  or  segment s of  deck uni t s,  of  same t hi ckness and 
conf i gur at i on as deck uni t s i n l ocat i ons t oo nar r ow t o accommodat e f ul l  
s i ze uni t s.   Pr ovi de f act or y cut  pl at es of  pr edet er mi ned si ze wher e 
possi bl e.

2. 2. 2   End Cl osur es

Fabr i cat ed of  sheet  met al  by t he deck manuf act ur er .   Pr ovi de end cl osur es 
mi ni mum 0. 80 mm t hi ck t o c l ose open ends at  [ exposed edges of  f l oor s, ]  
[ par apet s, ]  [ end wal l s, ]  [ eaves, ]  [ and]  openi ngs t hr ough deck.

2. 2. 3   Par t i t i on Cl osur es

Pr ovi de cl osur es f or  c l osi ng voi ds above i nt er i or  wal l s and par t i t i ons 
t hat  ar e per pendi cul ar  t o t he di r ect i on of  t he conf i gur at i ons and at  open 
ends and si des of  st eel  r oof  decki ng.   [ Pr ovi de sheet  st eel  c l osur es above 
t ypi cal  par t i t i ons. ]   [ Pr ovi de sheet  st eel  c l osur es above f i r e- r esi st ant  
i nt er i or  wal l s and par t i t i ons l ocat ed on bot h s i des of  wal l  or  
par t i t i on. ]   [ Pr ovi de gl ass f i ber  bl anket  i nsul at i on i n t he space bet ween 
pai r s of  c l osur es at  acoust i cal  par t i t i ons. ]

2. 2. 4   Cl osur e Pl at es f or  Composi t e Deck

Suppor t  and r et ai n concr et e at  each f l oor  l evel .   Pr ovi de edge cl osur es at  
al l  edges of  t he s l ab of  suf f i c i ent  st r engt h and st i f f ness t o suppor t  t he 
wet  concr et e.   Pr ovi de met al  c l osur es f or  al l  openi ngs i n composi t e st eel  
deck 6 mm and over .

2. 2. 5   Sheet  Met al  Col l ar

Wher e deck i s cut  f or  passage of  pi pes,  duct s,  col umns,  et c. ,  and deck i s 
t o r emai n exposed,  pr ovi de a neat l y cut  sheet  met al  col l ar  t o cover  edges 
of  deck.   Do not  cut  deck unt i l  af t er  i nst al l at i on of  suppl ement al  
suppor t s.
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2. 2. 6   Cover  Pl at es

Sheet  met al  t o c l ose panel  edge and end condi t i ons,  and wher e panel s 
change di r ect i on or  but t .   Pol yet hyl ene- coat ed,  sel f - adhesi ve,  50 mm wi de 
j oi nt  t ape may be pr ovi ded i n l i eu of  cover  pl at es on f l at - sur f aced 
decki ng but t  j oi nt s.

Fabr i cat e cover  pl at es f or  abut t i ng f l oor  deck uni t s f r om t he speci f i ed 
st r uct ur al - qual i t y st eel  sheet s not  l ess t han nomi nal  1. 2 mi l l i met er  t hi ck 
bef or e gal vani z i ng.   Pr ovi de 150 mi l l i met er  wi de cover  pl at es and f or m t o 
mat ch t he cont our  of  t he f l oor  deck uni t s.

2. 2. 7   Roof  Sump Pans

Sump pans must  be pr ovi ded f or  r oof  dr ai ns and must  be mi ni mum 2 mm t hi ck 
st eel ,  [ f l at ]  [ r ecessed]  t ype.   Shape sump pans t o meet  r oof  s l ope by t he 
suppl i er  or  by a sheet  met al  speci al i st .   Pr ovi de bear i ng f l anges of  sump 
pans t o over l ap st eel  deck a mi ni mum of  75 mm.   Shape,  s i ze,  and r ei nf or ce 
t he openi ng i n bot t om of  t he sump pan t o r ecei ve r oof  dr ai n.

2. 2. 8   Col umn Cl osur es

Sheet  met al ,  mi ni mum 1. 2 mm t hi ck or  met al  r i b l at h.

2. 2. 9   Access Hol e Cover s

Sheet  met al ,  mi ni mum 1. 2 mm t hi ck.

2. 2. 10   Hanger

Pr ovi de cl i ps or  l oops f or  [ ut i l i t y  syst ems]  [ and]  [ suspended cei l i ngs]  of  
one or  mor e of  t he f ol l owi ng t ypes:

a.   Li p t abs or  i nt egr al  t abs wher e noncel l ul ar  decki ng or  f l at  pl at e of  
cel l ul ar  sect i on i s 1. 2 mm t hi ck or  mor e,  and a st r uct ur al  concr et e 
f i l l  i s  used over  deck.

b.   Sl ot s or  hol es punched i n decki ng f or  i nst al l at i on of  pi gt ai l s.

c.   Tabs dr i ven f r om t op si de of  decki ng and ar r anged so as not  t o pi er ce 
el ect r i cal  cel l s.

d.   Decki ng manuf act ur er ' s st andar d as appr oved by t he Cont r act i ng Of f i cer .

2. 2. 11   Shear  Connect or s

Pr ovi de shear  st ud connect or s JI S B 1198 [ 450MPa mi ni mum ul t i mat e t ensi l e 
st r engt h]  [ and 350MPa mi ni mum yi el d st r engt h] .   Submi t  st ud manuf act ur e' s 
cer t i f i cat i on t hat  t he st uds del i ver ed conf or m t o t he mat er i al  
r equi r ement s.   Submi t  st ud manuf act ur e' s t est  r epor t s f or  t he l ast  
compl et ed i n- pl ant  qual i t y cont r ol  mechani cal  t est s.

2. 2. 12   Cant  St r i ps f or  Roof  Decks

Fabr i cat e cant  st r i ps f r om t he speci f i ed commer ci al - qual i t y st eel  sheet s 
not  l ess t han nomi nal  1. 0 mi l l i met er  t hi ck bef or e gal vani z i ng.  Bend st r i ps 
t o f or m a 45- degr ee cant  not  l ess t han 125 mi l l i met er  wi de,  wi t h t op and 
bot t om f l anges a mi ni mum 75 mi l l i met er  wi de.   Lengt h of  st r i ps 3000 
mi l l i met er .
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2. 2. 13   Ri dge and Val l ey Pl at es f or  Roof  Decks

Fabr i cat e pl at es f r om t he speci f i ed st r uct ur al - qual i t y st eel  sheet s,  not  
l ess t han nomi nal  1. 0 mi l l i met er  t hi ck bef or e gal vani z i ng.   Pr ovi de pl at es 
of  mi ni mum 120 mi l l i met er  wi de and bent  t o pr ovi de t i ght  f i t t i ng c l osur es 
at  r i dges and val l eys.  Pr ovi de a mi ni mum l engt h of  r i dge and val l ey pl at es 
of  3000 mi l l i met er .

2. 2. 14   Met al  Cl osur e St r i ps f or  Roof  Decks

Fabr i cat e st r i ps f r om t he speci f i ed commer ci al - qual i t y st eel  sheet s not  
l ess t han nomi nal  1. 0 mi l l i met er  t hi ck bef or e gal vani z i ng.  Pr ovi de st r i ps 
f r om t he conf i gur at i on r equi r ed t o pr ovi de t i ght - f i t t i ng c l osur es at  open 
ends and si des of  st eel  r oof  decki ng.

2. 2. 15   Gal vani zed St eel  Angl es f or  Roof  Decks

Pr ovi de hot - r ol l ed car bon st eel  angl es conf or mi ng t o JI S G 3106,  SM400,  
235 MPa,  and hot - di p gal vani zed i n accor dance wi t h JI S H 8641.

[ 2. 2. 16   Sound Absor bi ng Mat er i al

Pr ovi de [ gl ass f i ber  i n r ol l  or  pr emol ded f or m f or  acoust i cal  noncel l ul ar  
st eel  r oof  deck]  [ and]  [ gl ass f i ber  r i gi d st r i p f or  acoust i cal  cel l ul ar  
st eel  deck]  i n accor dance wi t h t he manuf act ur er ' s st andar ds.  Pr ovi de a 
sampl e of  acoust i cal  mat er i al  t o be used.

] [ 2. 2. 17   Mechani cal  Fast ener s

Pr ovi de mechani cal  f ast ener s,  such as powder  act uat ed f ast ener s,  
pneumat i cal l y dr i ven f ast ener s or  sel f - dr i l l i ng scr ews,  f or  anchor i ng t he 
deck t o st r uct ur al  suppor t s and adj oi ni ng uni t s[  as i ndi cat ed] [  t hat  ar e 
desi gned t o meet  t he l oads i ndi cat ed] .

] 2. 2. 18   Mi scel l aneous Accessor i es

Fur ni sh t he manuf act ur er ' s st andar d accessor i es t o compl et e t he deck 
i nst al l at i on.   Fur ni sh met al  accessor i es of  t he same mat er i al  as t he deck 
and wi t h t he mi ni mum desi gn t hi ckness as f ol l ows:  saddl es,  1. 2 mm wel di ng 
washer s,  1. 6 mm ot her  met al  accessor i es,  1. 0 mm unl ess ot her wi se i ndi cat ed.

PART 3   EXECUTI ON

3. 1   EXAMI NATI ON

Pr i or  t o i nst al l at i on of  decki ng uni t s and accessor i es,  exami ne wor ksi t e 
t o ver i f y t hat  as- bui l t  st r uct ur e wi l l  per mi t  i nst al l at i on of  decki ng 
syst em wi t hout  modi f i cat i on.

3. 2   I NSTALLATI ON

I nst al l  st eel  deck uni t s i n accor dance wi t h 29 CFR 1926,  Subpar t  R – St eel  
Er ect i on,  ANSI / SDI  QA/ QC,  [ ANSI / SDI  C] [ ANSI / SDI  NC] [ ANSI / SDI  RD] [ SDI  DDM04
]  and appr oved shop dr awi ngs.   Pl ace uni t s on st r uct ur al  suppor t s,  
pr oper l y adj ust ed,  l evel ed,  and al i gned at  r i ght  angl es t o suppor t s bef or e 
per manent l y secur i ng i n pl ace.   Damaged deck and accessor i es i ncl udi ng 
mat er i al  whi ch i s per manent l y st ai ned or  cont ami nat ed,  def or med,  or  wi t h 
bur ned hol es shal l  not  be i nst al l ed.   Ext end deck uni t s over  t hr ee or  mor e 
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suppor t s unl ess absol ut el y i mpr act i cal .   Repor t  i naccur aci es i n al i gnment  
or  l evel i ng t o t he Cont r act i ng Of f i cer  and make necessar y cor r ect i ons 
bef or e per manent l y anchor i ng deck uni t s.   Locat e deck ends over  suppor t s 
onl y.  [ Lap 50 mm]  [ But t ed]  deck ends.   Do not  use unanchor ed deck uni t s as 
a wor k or  st or age pl at f or m.   [ Do not  f i l l  unanchor ed deck wi t h concr et e. ]   
Per manent l y anchor  uni t s pl aced by t he end of  each wor ki ng day.   Do not  
suppor t  suspended cei l i ngs,  l i ght  f i x t ur es,  duct s,  ut i l i t i es,  or  ot her  
l oads by st eel  deck unl ess i ndi cat ed.   Di st r i but e l oads by appr opr i at e 
means t o pr event  damage. [   Pr epar e shor i ng i n posi t i on bef or e concr et e 
pl acement  begi ns i n composi t e or  f or m deck. ] [   Si ze cel l ul ar  decki ng 
pr ovi ded as el ect r i cal  r aceways t o accommodat e i ndi cat ed wi r i ng syst ems.   
Chi p of f  bur r s and el i mi nat e shar p edges whi ch may damage wi r i ng.   Mesh 
decki ng panel s accur at el y and pl ace i n accor dance wi t h UL 209. ] [   Neat l y 
f i t  acoust i cal  mat er i al  i nt o t he r i b voi ds. ]

3. 2. 1   At t achment

I mmedi at el y af t er  pl acement  and al i gnment ,  and af t er  cor r ect i ng 
i naccur aci es,  per manent l y f ast en st eel  deck uni t s t o st r uct ur al  suppor t s 
and t o adj acent  deck uni t s by wel di ng wi t h nor mal  16 mm di amet er  ar c spot  
wel ds, [  f ast ened wi t h scr ews,  or  pneumat i cal l y dr i ven f ast ener s]  as 
i ndi cat ed on t he desi gn dr awi ngs and i n accor dance wi t h manuf act ur er ' s 
r ecommended pr ocedur e[  and ANSI / SDI  C,  ANSI / SDI  NC or  ANSI / SDI  RD] .   Cl amp 
or  wei ght  deck uni t s t o pr ovi de f i r m cont act  bet ween deck uni t s and 
st r uct ur al  suppor t s whi l e per f or mi ng wel di ng [ or  f ast eni ng] . [   Anchor i ng 
t he deck t o st r uct ur al  suppor t s wi t h powder - act uat ed f ast ener s or  
pneumat i cal l y dr i ven f ast ener s i s pr ohi bi t ed. ]   At t achment  of  adj acent  
deck uni t s by but t on- punchi ng i s pr ohi bi t ed.

3. 2. 1. 1   Wel di ng

Per f or m wel di ng i n accor dance wi t h JASS 6 usi ng met hods and el ect r odes 
r ecommended by t he manuf act ur er s of  t he base met al  al l oys bei ng used.   
Ensur e onl y oper at or s pr evi ousl y qual i f i ed by t est s pr escr i bed i n JASS 6 
and JI S Z 3801 make wel ds.   I mmedi at el y r ecer t i f y,  or  r epl ace qual i f i ed 
wel der s,  t hat  ar e pr oduci ng unsat i sf act or y wel di ng.   [ I ndi cat e]  [ Conf or m 
t o t he r ecommendat i ons of  t he St eel  Deck I nst i t ut e and t he st eel  deck 
manuf act ur er ] f or  l ocat i on,  s i ze,  and spaci ng of  f ast eni ng.   [ Do] [ Do not ]  
use wel di ng washer s at  t he connect i ons of  t he deck t o suppor t s.   Do not  
use wel di ng washer s at  s i del aps.   Hol es and si mi l ar  def ect s wi l l  not  be 
accept abl e.   At t ach al l  par t i al  or  segment s of  deck uni t s t o st r uct ur al  
suppor t s i n accor dance wi t h Sect i on 2. 5 of  SDI  DDM04.   [ At t ach shear  
connect or s as shown and wel ded as per  JASS 6 [ t hr ough t he st eel  deck t o 
t he st eel  member ]  [ di r ect l y t o t he st eel  member ] ] .   I mmedi at el y c l ean 
wel ds by chi ppi ng and wi r e br ushi ng.  Heavi l y coat  wel ds,  cut  edges and 
damaged por t i ons of  [ coat ed f i ni sh wi t h z i nc- dust  pai nt  conf or mi ng t o 
JASS 6]  [ shop [ pr i med]  [ pai nt ed]  f i ni sh wi t h t he manuf act ur er ' s st andar d 
t ouch- up pai nt ] .

3. 2. 1. 2   Si del ap Fast eni ng

Lock si del aps bet ween adj acent  f l oor  deck uni t s t oget her  by wel di ng or  
scr ews as i ndi cat ed.

3. 2. 2   Openi ngs

Cut  or  dr i l l  al l  hol es and openi ngs r equi r ed and be coor di nat ed wi t h t he 
dr awi ngs,  speci f i cat i ons,  and ot her  t r ades.   Fr ame and r ei nf or ce openi ngs 
t hr ough t he deck i n conf or mance wi t h SDI  DDP.   Rei nf or ce [ hol es and 
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openi ngs 150 t o 300 mm acr oss by 1. 2 mm t hi ck st eel  sheet  at  l east  300 mm 
wi der  and l onger  t han t he openi ng and be f ast ened t o t he st eel  deck at  
each cor ner  of  t he sheet  and at  a maxi mum of  150 mm on cent er .   Rei nf or ce 
hol es and openi ngs l ar ger  t han 300 mm by st eel  channel s or  angl es 
i nst al l ed per pendi cul ar  t o t he st eel  j oi st s and suppor t ed by t he adj acent  
st eel  j oi st s.   I nst al l  st eel  channel s or  angl es per pendi cul ar  t o t he deck 
r i bs and f ast en t o t he  channel s or  angl es per pendi cul ar  t o t he st eel  
j oi st s.   ] [ Deck manuf act ur er  shal l  appr ove hol es or  openi ngs l ar ger  t han 
150 mm i n di amet er  pr i or  t o dr i l l i ng or  cut t i ng.  ]  [ Openi ngs must  not  
i nt er f er e wi t h sei smi c member s such as chor ds and dr ag st r ut s. ]

3. 2. 3   Deck Damage

SDI  MOC3,  f or  r epai r  of  deck damage.

3. 2. 4   Touch- Up Pai nt

3. 2. 4. 1   Roof  Deck

Af t er  r oof  decki ng i nst al l at i on,  wi r e br ush,  c l ean,  and t ouchup pai nt  t he 
scar r ed ar eas on t op and bot t om sur f aces of  met al  r oof  decki ng.   The 
scar r ed ar eas i ncl ude wel ds,  wel d scar s,  br ui ses,  and r ust  spot s.   Touchup 
gal vani zed sur f aces wi t h gal vani z i ng r epai r  pai nt .   Touchup pai nt ed 
sur f aces wi t h r epai r  pai nt  of  pai nt ed sur f aces.

3. 2. 4. 2   Fl oor  Deck

For  f l oor  decki ng i nst al l at i on,  wi r e br ush,  c l ean,  and t ouchup pai nt  t he 
scar r ed ar eas on t he t op and bot t om sur f aces of  t he met al  f l oor  decki ng 
and on t he sur f ace of  suppor t i ng st eel  member s.   I ncl ude wel ds,  wel d 
scar s,  br ui ses,  and r ust  spot s f or  scar r ed ar eas.   Touched up t he 
gal vani zed sur f aces wi t h gal vani z i ng r epai r  pai nt .   Touch up t he pai nt ed 
sur f aces wi t h pai nt  f or  t he r epai r  of  pai nt ed sur f aces.

3. 2. 5   Accessor y I nst al l at i on

3. 2. 5. 1   Adj ust i ng Pl at es

Pr ovi de i n l ocat i ons t oo nar r ow t o accommodat e f ul l - s i ze deck uni t s and 
i nst al l  as shown on shop dr awi ngs.

3. 2. 5. 2   End Cl osur es

Pr ovi de end cl osur e t o c l ose open ends of  cel l s at  col umns,  wal l s,  and 
openi ngs i n deck.

3. 2. 5. 3   Cl osur es Above Par t i t i ons

Pr ovi de f or  c l osi ng voi ds bet ween cel l s over  par t i t i ons t hat  ar e 
per pendi cul ar  t o di r ect i on of  cel l s.   Pr ovi de a one- pi ece cl osur e st r i p 
f or  par t i t i ons 100 mm nomi nal  or  l ess i n t hi ckness and t wo- pi ece cl osur e 
st r i ps f or  wi der  par t i t i ons.   [ Pr ovi de sheet  met al  c l osur es above 
f i r e- r at ed par t i t i ons at  bot h s i des of  par t i t i on wi t h space bet ween f i l l ed 
wi t h f i ber gl ass i nsul at i on. ]   [ Pr ovi de f l exi bl e r ubber  c l osur es above 
acoust i c- r at ed par t i t i ons at  bot h s i des of  par t i t i on wi t h space bet ween 
f i l l ed wi t h bl anket  i nsul at i on. ]
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3. 2. 5. 4   Cover  Pl at es

[ Pr ovi de met al  cover  pl at es,  or  j oi nt  t ape,  at  j oi nt s bet ween cel l ul ar  
decki ng sheet s t o be used as el ect r i cal  r aceways. ]   [ Wher e concr et e 
l eakage woul d be a pr obl em,  pr ovi de met al  cover  pl at es,  or  j oi nt  t ape,  at  
j oi nt s bet ween decki ng sheet s,  cel l ul ar  or  noncel l ul ar ,  t o be cover ed wi t h 
concr et e f i l l . ]

[ 3. 2. 5. 5   Col umn Cl osur es

Pr ovi de f or  spaces bet ween f l oor  decki ng and col umns whi ch penet r at e t he 
deck.   Fi el d cut  c l osur e pl at e t o f i t  col umn i n t he f i el d and t ack wel d t o 
decki ng and col umns.

] 3. 2. 5. 6   Access Hol e Cover s

Pr ovi de access whol e cover s t o seal  hol es cut  i n decki ng t o f aci l i t at e 
wel di ng of  t he deck t o st r uct ur al  suppor t s.

3. 2. 5. 7   Hanger s

Pr ovi de as i ndi cat ed t o suppor t  [ ut i l i t y  syst em]  [ and]  [ suspended 
cei l i ngs] .   Space devi ces [ as i ndi cat ed]  [ so as t o pr ovi de one devi ce per  
0. 60 squar e met er s] .

[ 3. 2. 6   Sound Absor bi ng Mat er i al

I nst al l  sound absor bi ng [ gl ass f i ber  r ol l  or  pr emol ded f or m,  neat l y i n 
voi ds bet ween per f or at ed webs of  acoust i cal  noncel l ul ar  st eel  deck]  [ and]  
[ gl ass f i ber  r i gi d st r i p,  i n cel l s of  acoust i cal  cel l ul ar  st eel  deck] .   
Keep sound absor bi ng mat er i al  dr y bef or e,  dur i ng and af t er  i nst al l at i on.

] [ 3. 2. 7   Concr et e Wor k

Pr i or  t o pl acement  of  concr et e,  i nspect  i nst al l ed decki ng t o ensur e t hat  
t her e has been no per manent  def l ect i on or  ot her  damage t o decki ng.   
Repl ace decki ng whi ch has been damaged or  per manent l y def l ect ed as 
appr oved by t he Cont r act i ng Of f i cer .   Pl ace concr et e on met al  deck i n 
accor dance wi t h Const r uct i on Pr act i ce of  ANSI / SDI  C or  ANSI / SDI  NC.

] 3. 2. 8   Pr epar at i on of  Fi r e- Pr oof ed Sur f aces

Pr ovi de deck sur f aces,  bot h composi t e and noncomposi t e,  whi ch ar e t o 
r ecei ve spr ayed- on f i r epr oof i ng,  gal vani zed and f r ee of  al l  gr ease,  mi l l  
oi l ,  par af f i n,  di r t ,  sal t ,  and ot her  cont ami nant s whi ch i mpai r  adhesi on of  
t he f i r epr oof i ng.   Compl et e any r equi r ed cl eani ng pr i or  t o st eel  deck 
i nst al l at i on usi ng a c l eani ng met hod t hat  i s compat i bl e wi t h t he 
spr ayed- on f i r epr oof i ng.

3. 3   ROOF SUMP PANS

Pl ace sump pans over  openi ngs i n r oof  decki ng and f usi on wel ded t o t op 
sur f ace of  r oof  decki ng.   Do not  exceed spaci ng of  wel ds of  300 mi l l i met er  
wi t h not  l ess t han one wel d at  each cor ner .   Fi el d cut  openi ng i n t he 
bot t om of  each r oof  sump pan t o r ecei ve t he r oof  dr ai n as par t  of  t he wor k 
of  t hi s sect i on.
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3. 4   CANT STRI PS FOR ROOF DECKS

Pr ovi de st r i ps t o be f usi on wel ded t o sur f ace of  r oof  decki ng,  secur ed t o 
wood nai l er s by gal vani zed scr ews or  t o st eel  f r ami ng by gal vani zed 
sel f - t appi ng scr ews or  wel ds.   Do not  exceed spaci ng of  wel ds and 
f ast ener s of  300 mi l l i met er .   Lap end j oi nt s a mi ni mum 75 mi l l i met er  and 
secur e wi t h gal vani zed sheet  met al  scr ews spaced a maxi mum 100 mi l l i met er  
on cent er .

3. 5   RI DGE AND VALLEY PLATES FOR ROOF DECKS

Pr ovi de pl at es t o be f usi on wel ded t o t op sur f ace of  r oof  decki ng.   Lap 
end j oi nt s a mi ni mum 75 mi l l i met er .   For  val l ey pl at es,  pr ovi de endl aps t o 
be i n t he di r ect i on of  wat er  f l ow.

3. 6   CLOSURE STRI PS FOR ROOF DECKS

Pr ovi de cl osur e st r i ps at  open,  uncover ed ends and edges of  t he r oof  
decki ng and i n voi ds bet ween r oof  decki ng and t op of  wal l s and par t i t i ons 
wher e i ndi cat ed.   I nst al l  c l osur e st r i ps i n posi t i on i n a manner  t o 
pr ovi de a weat her t i ght  i nst al l at i on.

3. 7   ROOF I NSULATI ON SUPPORT FOR ROOF DECKS

Pr ovi de met al  c l osur e st r i ps f or  suppor t  of  r oof  i nsul at i on wher e r i b 
openi ngs i n t op sur f ace of  met al  r oof  decki ng occur  adj acent  t o edges and 
openi ngs.   Wel d met al  c l osur e st r i ps i n posi t i on.

3. 8   CLEANI NG AND PROTECTI ON FOR ROOF DECKS

Upon compl et i on of  t he deck,  sweep sur f aces cl ean and pr epar e f or  
i nst al l at i on of  t he r oof i ng.

3. 9   FI ELD QUALI TY CONTROL

3. 9. 1   Headed St ud I nspect i on

I n addi t i on t o v i sual  i nspect i on,  t est  and i nspect  shop- wel ded shear  
connect or s accor di ng t o r equi r ement s i n JASS 6 f or  st ud wel di ng and as 
f ol l ows:

a.   Per f or m bend t est s i f  v i sual  i nspect i ons r eveal  ei t her  a 
l ess- t han- cont i nuous 360- degr ee f l ash or  wel di ng r epai r s t o any shear  
connect or .

b.   Conduct  t est s accor di ng t o r equi r ement s i n JASS 6 on addi t i onal  shear  
connect or s i f  wel d f r act ur e occur s on shear  connect or s al r eady t est ed.

3. 9. 2   Deck Wel d I nspect i on

Vi sual  i nspect  wel ds i n accor dance wi t h JASS 6.

[ 3. 9. 3   Decks Not  Recei v i ng Concr et e

I nspect  t he decki ng t op sur f ace f or  di st or t i on af t er  i nst al l at i on.   For  
r oof  decks not  r ecei v i ng concr et e,  ver i f y di st or t i on by pl aci ng a st r ai ght  
edge acr oss t hr ee adj acent  t op f l anges.   The maxi mum al l owabl e gap bet ween 
t he st r ai ght  edge and t he t op f l anges shoul d not  exceed manuf act ur i ng and 
const r uct i on t ol er ances of  suppor t i ng member s.   When gap i s mor e t han t he 
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al l owabl e,  pr ovi de cor r ect i ve measur es or  r epl acement .   Rei nspect  decki ng 
af t er  per f or mi ng cor r ect i ve measur es or  r epl acement .

]         - -  End of  Sect i on - -
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SECTI ON 05 50 13

MI SCELLANEOUS METAL FABRI CATI ONS
05/ 17

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

AMERI CAN SOCI ETY OF MECHANI CAL ENGI NEERS ( ASME)

ASME B18. 2. 1 ( 2012;  Er r at a 2013)  Squar e and Hex Bol t s 
and Scr ews ( I nch Ser i es)

ARCHI TECTURAL I NSTI TUTE OF JAPAN ( AI J)

JASS 5 ( 2015)  Rei nf or ced Concr et e Wor k

JASS 6 ( 2015)  St r uct ur al  St eel wor k Speci f i cat i on 
f or  Bui l di ng Const r uct i on

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S B 1111 ( 2017)  Cr oss Recessed Machi ne Scr ews

JI S B 1112   ( 2019)  Cr oss- Recessed Head Wood Scr ews

JI S B 1180 ( 2014)  Hexagon Head Bol t s and Hexagon 
Scr ews

JI S B 1186 ( 2013)  Set s of  Hi gh St r engt h Hexagon Bol t ,  
Hexagon Nut  and Pl ai n Washer s f or  Fr i ct i on 
Gr i p Joi nt s

JI S B 1198 ( 2011)  Headed St uds

JI S B 1220 ( 2015)  Set  of  Anchor  Bol t  f or  St r uct ur es

JI S B 1250 ( 2008)  Pl ai n Washer s f or  Gener al  Bol t s,  
Machi ne Scr ews and Nut s -  Over al l  Syst em

JI S B 1251 ( 2018)  Spr i ng Lock Washer s

JI S G 3101 ( 2020)  Rol l ed St eel s f or  Gener al  St r uct ur e

JI S G 3302 ( 2022)  Hot  Di p Zi nc Coat ed St eel  Sheet  and 
St r i p

JI S G 3312 ( 2019)  Pr epai nt ed Hot - Di p Zi nc- Coat ed 
St eel  Sheet  and St r i p

JI S G 3317 ( 2019)  Hot - Di p Zi nc- 5 Per cent  Al umi num 
Al l ot - Coat ed St eel  Sheet  and St r i p
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JI S G 3323 ( 2019)  Hot - di p Zi nc- Al umi ni um- Magnesi um 
Al l oy- Coat ed St eel  Sheet  and St r i p

JI S G 3444 ( 2021)  Car bon St eel  Tubes f or  Gener al  
St r uct ur e

JI S G 3466 ( 2021)  Car bon St eel  Squar e and Rect angul ar  
Tubes f or  Gener al  St r uct ur e

JI S G 3475 ( 2021)  Car bon St eel  Tubes f or  Bui l di ng 
St r uct ur e

JI S G 5501 ( 2020)  Gr ey I r on Cast i ngs

JI S G 5702 ( 1998)  Bl ackhear t  Mal l eabl e I r on Cast i ngs

JI S H 4001 ( 2006)  Pai nt ed and Baked Al umi num and 
Al umi num Al l oy Sheet s and St r i ps

JI S H 4040 ( 2015)  Al umi num and Al umi num Al l oy Bar s 
and Wi r es

JI S H 5202 ( 2010)  Al umi num Al l oy Cast i ngs

JI S H 8601 ( 1999)  Anodi c Oxi de Coat i ngs on Al umi num 
and Al umi num Al l oys

JI S H 8602 ( 2010)  Combi ned Coat i ngs of  Anodi c Oxi de 
and Or gani c Coat i ngs on Al umi num and 
Al umi num Al l oys

JI S H 8641 ( 2021)  Hot  Di p Gal vani zed Coat i ngs

JI S K 5553 ( 2006)  Thi ck Fi l m Zi nc Ri ch Pai nt

JI S Z 0310 ( 2016)  Abr asi ve Bl ast  Cl eani ng Met hods f or  
Sur f ace Pr epar at i on

JI S Z 3801 ( 2018)  St andar d Qual i f i cat i on Test  and 
Accept ance Requi r ement s f or  Manual  Wel di ng 
Techni que

JI S Z 3821 ( 2018)  St andar d Qual i f i cat i on Test  and 
Accept ance Requi r ement s f or  Wel di ng 
Techni que of  St ai nl ess St eel

JI S Z 3841 ( 2018)  St andar d Qual i f i cat i on Test  and 
Accept ance Requi r ement s f or  Semi - Aut omat i c 
Wel di ng Techni que

MI NI STRY OF LAND,  I NFRASTRUCTURE,  TRANSPORT AND TOURI SM ( MLI T)

MLI T- SS Chapt er  7 ( 2019)  Publ i c Bui l di ng Const r uct i on 
St andar d Speci f i cat i ons -  Ch. 7 St eel  Fr ame 
Wor k

U. S.  ARMY CORPS OF ENGI NEERS ( USACE)

EM 385- 1- 1  Saf et y - -  Saf et y and Heal t h Requi r ement s 
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Manual

1. 2   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e [ f or  Cont r act or  Qual i t y 
Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When used,  a desi gnat i on 
f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he 
submi t t al  f or  t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on 
i n t he Sust ai nabi l i t y  eNot ebook,  i n conf or mance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

St r uct ur al  St eel  Door  Fr ames,  Fabr i cat i on Dr awi ngs;  G[ ,  [ _____] ]

Cover  Pl at es and Fr ames,  I nst al l at i on Dr awi ngs;  G[ ,  [ _____] ]

Expansi on Joi nt  Cover s,  I nst al l at i on Dr awi ngs;  G[ ,  [ _____] ]

Fl oor  Gr at i ngs,  I nst al l at i on Dr awi ngs;

Roof  Wal kways,  I nst al l at i on Dr awi ngs;

Bol l ar ds/ Pi pe Guar ds;  G[ ,  [ _____] ]

Wheel  Guar ds,  I nst al l at i on Dr awi ngs;  G[ ,  [ _____] ]

Wi ndow[  and Door ]  Guar ds,  I nst al l at i on Dr awi ngs;

Embedded Angl es and Pl at es,  I nst al l at i on Dr awi ngs;  G[ ,  [ _____] ]

Roof  Hat ches,  I nst al l at i on Dr awi ngs;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

Cor ner  Guar ds

Cover  Pl at es and Fr ames;

Expansi on Joi nt  Cover s

Fl oor  Gr at i ngs;

Roof  Wal kways;

St r uct ur al  St eel  Door  Fr ames;

Wheel  Guar ds

Wi ndow[  and Door ]  Guar ds;

Roof  Hat ches;

SD- 04 Sampl es

Expansi on Joi nt  Cover s
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SD- 07 Cer t i f i cat es

[ Cer t i f i ed Mi l l  Test  Repor t s f or  Chemi st r y and Mechani cal  
Pr oper t i es;  G[ ,  [ _____] ]

]
1. 3   QUALI FI CATI ON OF WELDERS

Qual i f y wel der s i n accor dance wi t h JI S Z 3801,  JI S Z 3821,  or  JI S Z 3841.   
Use pr ocedur es,  mat er i al s,  and equi pment  of  t he t ype r equi r ed f or  t he wor k.

1. 4   DELI VERY,  STORAGE,  AND PROTECTI ON

Pr ot ect  f r om cor r osi on,  def or mat i on,  and ot her  t ypes of  damage.   St or e 
i t ems i n an encl osed ar ea f r ee f r om cont act  wi t h soi l  and weat her .  Remove 
and r epl ace damaged i t ems wi t h new i t ems.

1. 5   MI SCELLANEOUS REQUI REMENTS

1. 5. 1   Fabr i cat i on Dr awi ngs

Submi t  f abr i cat i on dr awi ngs showi ng l ayout ( s) ,  connect i ons t o st r uct ur al  
syst em,  and anchor i ng det ai l s as speci f i ed i n MLI T- SS Chapt er  7 and/ or  
JASS 6.

1. 5. 2   I nst al l at i on Dr awi ngs

Submi t  t empl at es,  er ect i on,  and i nst al l at i on dr awi ngs i ndi cat i ng 
t hi ckness,  t ype,  gr ade,  c l ass of  met al ,  and di mensi ons.   Show const r uct i on 
det ai l s,  r ei nf or cement ,  anchor age,  and i nst al l at i on i n r el at i on t o t he 
bui l di ng const r uct i on.

PART 2   PRODUCTS

2. 1   MATERI ALS

Pr ovi de exposed f ast eni ngs of  compat i bl e mat er i al s ( avoi d cont act  of  
di ssi mi l ar  met al s) .   Coor di nat e col or  and f i ni sh wi t h t he mat er i al  t o 
whi ch f ast eni ngs ar e appl i ed. [   Submi t  t he manuf act ur er ' s cer t i f i ed mi l l  
r epor t s whi ch c l ear l y show t he appl i cabl e ASTM mechani cal  and chemi cal  
r equi r ement s t oget her  wi t h t he act ual  t est  r esul t s f or  t he suppl i ed 
mat er i al s. ]

2. 1. 1   St r uct ur al  Car bon St eel

Pr ovi de i n accor dance wi t h JI S G 3101,  SS 400,  235 MPa.

2. 1. 2   St r uct ur al  Tubi ng

Pr ovi de i n accor dance wi t h JI S G 3466,  SKTR 400,  245 MPa.

2. 1. 3   St eel  Pi pe

Pr ovi de i n accor dance wi t h JI S G 3444 STK 400 and 235 MPa or  JI S G 3475,  
STKN400B and 235 MPa.

2. 1. 4   Fi t t i ngs f or  St eel  Pi pe

Pr ovi de st andar d mal l eabl e i r on f i t t i ngs i n accor dance wi t h JI S G 5702.
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2. 1. 5   Gr at i ngs

a.   Pr ovi de gr ay cast  i r on i n accor dance wi t h JI S G 5501,  FC300.

b.   Pr ovi de met al  pl ank gr at i ng,  non- sl i p r equi r ement ,  [ al umi num i n 
accor dance wi t h KS651- T6 or  KD610- T6[ DM1] ]  [ st eel  i n accor dance wi t h 
JI S G 3302 Z27] .

2. 1. 6   Fl oor  Pl at es,  Pat t er ned

Pr ovi de st eel  pl at e not  l ess t han 1. 9 mm.

2. 1. 7   Anchor  Bol t s

Pr ovi de i n accor dance wi t h JI S B 1220.   Wher e exposed,  pr ovi de anchor  
bol t s of  t he same mat er i al ,  col or ,  and f i ni sh as t he met al  t o whi ch t hey 
ar e appl i ed.

2. 1. 7. 1   [ Expansi on Anchor s]  [ Sl eeve Anchor s]  [ Adhesi ve Anchor s]

Pr ovi de [ _____] mm di amet er  [ expansi on anchor s]  [ s l eeve anchor s]  [ adhesi ve 
anchor s] .   Mi ni mum [ concr et e]  [ masonr y]  embedment  of  [ _____] mm.   Desi gn 
val ues l i s t ed ar e as t est ed i n accor dance wi t h JASS 5.

a.   Pr ovi de mi ni mum [ ul t i mat e]  [ al l owabl e]  pul l out  val ue of  [ _____] kN.   
Cal cul at e pul l out  capaci t y accor di ng t o JASS 5.

b.   Pr ovi de mi ni mum [ ul t i mat e]  [ al l owabl e]  shear  val ue of  [ _____] kN.   
Cal cul at e shear  capaci t y accor di ng t o JASS 5.

2. 1. 7. 2   Lag Scr ews and Bol t s

Pr ovi de i n accor dance wi t h JI S l ag scr ews,  t ype and gr ade best  sui t ed f or  
t he pur pose.

2. 1. 7. 3   Toggl e Bol t s

Pr ovi de i n accor dance wi t h ASME B18. 2. 1.

2. 1. 7. 4   Bol t s,  Nut s,  St uds and Ri vet s

Pr ovi de i n accor dance wi t h JI S B 1180,  JI S B 1186,  or  JI S B 1220.

2. 1. 7. 5   Scr ews

Pr ovi de i n accor dance wi t h JI S B 1111 and JI S B 1112.

2. 1. 7. 6   Washer s

Pr ovi de pl ai n washer s i n accor dance wi t h JI S B 1250.   Pr ovi de bevel ed 
washer s f or  Amer i can St andar d beams and channel s,  squar e or  r ect angul ar ,  
t aper ed i n t hi ckness,  and smoot h.   Pr ovi de l ock washer s i n accor dance wi t h 
JI S B 1251.  

2. 1. 7. 7   Wel ded Headed Shear  St uds

Pr ovi de i n accor dance wi t h JI S B 1198.
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2. 1. 8   Al umi num Al l oy Pr oduct s

Pr ovi de i n accor dance wi t h JI S H 4040 f or  ext r usi ons and JI S H 5202 or  
JI S H 5202 f or  cast i ngs.   Pr ovi de al umi num ext r usi ons at  l east  3 mm t hi ck 
and al umi num pl at e or  sheet  at  l east  1. 3 mm t hi ck.

2. 2   FABRI CATI ON FI NI SHES

2. 2. 1   Gal vani z i ng

Hot - di p gal vani ze i t ems speci f i ed t o be zi nc- coat ed,  af t er  f abr i cat i on 
wher e pr act i cabl e.   Pr ovi de gal vani z i ng i n accor dance wi t h JI S G 3302,  
JI S G 3312,  JI S G 3317,  JI S G 3323 and/ or  JI S H 8641 Z27.

2. 2. 2   Gal vani ze

Anchor  bol t s,  gr at i ng f ast ener s,  washer s,  and par t s or  devi ces necessar y 
f or  pr oper  i nst al l at i on,  unl ess i ndi cat ed ot her wi se.

[ 2. 2. 3   Repai r  of  Zi nc- Coat ed Sur f aces

Repai r  damaged sur f aces wi t h gal vani z i ng r epai r  met hod and pai nt  i n 
accor dance wi t h JASS 6 12. 4 and JI S K 5553 or  by appl i cat i on of  st i ck or  
t hi ck past e mat er i al  speci f i cal l y desi gned f or  r epai r  of  gal vani z i ng,  as 
appr oved by Cont r act i ng Of f i cer .   Cl ean ar eas t o be r epai r ed and r emove 
sl ag f r om wel ds.   Heat ,  wi t h a t or ch,  sur f aces t o whi ch st i ck or  past e 
mat er i al  wi l l  be appl i ed.   Heat  t o a t emper at ur e suf f i c i ent  t o mel t  t he 
met al s i n t he st i ck or  past e.   Spr ead mol t en mat er i al  uni f or ml y over  
sur f aces t o be coat ed and wi pe of f  excess mat er i al .

] 2. 2. 4   Shop Cl eani ng and Pai nt i ng

2. 2. 4. 1   Sur f ace Pr epar at i on

Bl ast  c l ean sur f aces i n accor dance wi t h JI S Z 0310.   Sur f aces t hat  wi l l  be 
exposed i n spaces above cei l i ng or  i n at t i c  spaces,  cr awl  spaces,  f ur r ed 
spaces,  and chases may be cl eaned by means of  power  t ool s.  Wash cl eaned 
sur f aces whi ch become cont ami nat ed wi t h r ust ,  di r t ,  oi l ,  gr ease,  or  ot her  
cont ami nant s wi t h sol vent s unt i l  t hor oughl y c l ean.   St eel  t o be embedded 
i n concr et e must  be f r ee of  di r t  and gr ease pr i or  t o embed.   Do not  pai nt  
or  gal vani ze bear i ng sur f aces,  i ncl udi ng cont act  sur f aces wi t hi n s l i p 
cr i t i cal  j oi nt s.   Shop coat  t hese sur f aces wi t h r ust  pr event i on.

2. 2. 4. 2   Pr et r eat ment ,  Pr i mi ng and Pai nt i ng

Appl y pr e- t r eat ment ,  pr i mer ,  and pai nt  i n accor dance wi t h manuf act ur er ' s 
pr i nt ed i nst r uct i ons.   [ On sur f aces conceal ed i n t he f i ni shed const r uct i on 
or  not  accessi bl e f or  f i ni sh pai nt i ng,  appl y an addi t i onal  pr i me coat  t o a 
mi ni mum dr y f i l m t hi ckness of  0. 03 mm.   Ti nt  addi t i onal  pr i me coat  wi t h a 
smal l  amount  of  t i nt i ng pi gment . ]

2. 2. 5   Nonf er r ous Met al  Sur f aces

Pr ot ect  by pl at i ng,  anodi c,  or  or gani c coat i ngs.
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2. 2. 6   Al umi num Sur f aces

2. 2. 6. 1   Sur f ace Condi t i on

Bef or e f i ni shes ar e appl i ed,  r emove r ol l  mar ks,  scr at ches,  r ol l ed- i n 
scr at ches,  k i nks,  st ai ns,  pi t s,  or ange peel ,  di e mar ks,  st r uct ur al  
st r eaks,  and ot her  def ect s whi ch wi l l  af f ect  uni f or m appear ance of  
f i ni shed sur f aces.

2. 2. 6. 2   Al umi num Fi ni shes

Unexposed sheet ,  pl at e and ext r usi ons may have mi l l  f i ni sh as f abr i cat ed.   
Sandbl ast  cast i ngs'  f i ni sh,  medi um,  JI S H 8601,  JI S H 8602 or  JI S H 4001.   
Unl ess ot her wi se speci f i ed,  pr ovi de al l  ot her  al umi num i t ems wi t h a[  
st andar d mi l l  f i ni sh] [  hand sanded or  machi ne f i ni sh t o a 240 gr i t ] [  
anodi zed f i ni sh] .   Pr ovi de a coat i ng t hi ckness not  l ess t han t hat  
speci f i ed f or  pr ot ect i ve and decor at i ve t ype f i ni shes f or  i t ems used i n 
i nt er i or  l ocat i ons or  ar chi t ect ur al  Cl ass I  t ype f i ni sh,  mi n.  0. 7 mi l  f or  
i t ems used i n ext er i or  l ocat i ons.   Pr ovi de i n accor dance wi t h JI S H 8601,  
JI S H 8602 or  JI S H 4001.   Pr ovi de a pol i shed sat i n f i ni sh on i t ems t o be 
anodi zed.

2. 3   CORNER GUARDS

For  j ambs and si l l s  of  openi ngs and edges of  pl at f or ms pr ovi de st eel  
shapes and pl at es anchor ed i n masonr y or  concr et e wi t h wel ded st eel  st r aps 
or  end- wel d st ud anchor s.   For m cor ner  guar ds f or  use wi t h gl azed or  
cer ami c t i l e f i ni sh on wal l s wi t h 1. 6 mm t hi ck cor r osi on- r esi st i ng st eel  
wi t h[  pol i shed] [  or ] [  sat i n]  f i ni sh,  ext end 1. 5 m above t he t op of  cove 
base or  t o t he t op of  t he wai nscot ,  whi chever  i s l ess,  and secur el y anchor  
t o t he suppor t i ng wal l .   Pr ovi de [ gal vani zed] [ _____]  cor ner  guar ds on 
ext er i or . [   Pr ovi de i nt er i or  cor ner  guar ds as i ndi cat ed i n Sect i on 10 26 00
 WALL AND DOOR PROTECTI ON. ]

2. 4   COVER PLATES AND FRAMES

Fabr i cat e cover  pl at es of  [ 6] [ _____]  mm t hi ck r ol l ed st eel  wei ghi ng not  
mor e t han 45 kg per  pl at e wi t h a [ sel ect ed r ai sed pat t er n nonsl i p t op 
sur f ace] [ s l i p- r esi st ant ,  car bon st eel  i n accor dance wi t h JI S G 3101.   
Pr ovi de al umi num oxi de or  s i l i con car bi de on wear i ng sur f aces] .   Pr ovi de 
[ gal vani zed] [ shop pai nt ed]  pl at e.   Rei nf or ce t o sust ai n a l i ve l oad of  
[ _____]  MPa.   Pr ovi de st r uct ur al  st eel  shapes and pl at es f or  f r ames,  [ wi t h 
bent  st eel  bar s or  headed anchor s wel ded t o f r ame f or  anchor i ng t o 
concr et e] [ secur el y f ast ened t o t he st r uct ur e as i ndi cat ed] .   Mi t er  and 
wel d al l  cor ner s.   But t  j oi nt  st r ai ght  r uns.   Al l ow f or  expansi on on 
st r ai ght  r uns over  4500 mm. [   Pr ovi de hol es f or  l i f t i ng t ool s. ] [   Pr ovi de 
f l ush dr op handl es f or  r emoval  wher e i ndi cat ed;  f or m f r om 6 mm r ound 
st ock. ] [   Pr ovi de hol es and openi ngs wi t h 13 mm cl ear ance f or  pi pes and 
equi pment . ]   Remove shar p edges and bur r s f r om cover  pl at es and exposed 
edges of  f r ames.   Wel d al l  connect i ons and gr i nd t op sur f ace smoot h.   Wel d 
bar  st ops ever y 152 mm.   Pr ovi de 3 mm cl ear ance at  edges and bet ween cover  
pl at es.

2. 5   EXPANSI ON JOI NT COVERS

Pr ovi de expansi on j oi nt  cover s const r uct ed of  ext r uded al umi num wi t h 
anodi zed sat i n al umi num f i ni sh f or  wal l s and cei l i ngs and st andar d mi l l  
f i ni sh f or  f l oor  cover s and ext er i or  cover s.   Fur ni sh pl at es,  backup 
angl es,  expansi on f i l l er  st r i ps and anchor s as i ndi cat ed. [   Pr ovi de a 
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[ _____] - hour  f i r e- r at i ng f or  expansi on j oi nt s. ]

2. 6   FLOOR GRATI NGS AND ROOF WALKWAYS

Desi gn [ st eel ]  [ al umi num]  gr at i ng i n accor dance wi t h manuf act ur er ' s char t s 
f or  pl ank gr at i ng.   [ Gal vani ze st eel  f l oor  gr at i ngs. ]

a.   Desi gn f l oor  gr at i ngs t o suppor t  a st r ess l i ve l oad of  [ _____]  MPa f or  
t he spans i ndi cat ed,  wi t h maxi mum def l ect i on of  L/ 240.

[ b.   I n accor dance wi t h t he manuf act ur er ' s st andar d f or  t r i m [ unl ess 
ot her wi se i ndi cat ed] .   Desi gn t ops of  bear i ng bar s,  cr oss or  
i nt er medi at e bar s t o be i n t he same pl ane and t o mat ch gr at i ng f i ni sh.

] [ b.   Band ends of  gr at i ngs wi t h bar s of  t he same or  gr eat er  t hi ckness t han 
t he met al  used f or  gr at i ng.   Wel d bandi ng bar s t o bear i ng bar s or  
channel s at  l east  ever y f our t h bar  or  channel  and i n ever y cor ner .   
Tack wel d i nt er veni ng bar s or  channel s.   Band di agonal  or  r ound cut s 
by wel di ng bar s of  t he same or  gr eat er  t hi ckness as t he gr at i ng and i n 
accor dance wi t h t he manuf act ur er ' s st andar d f or  t r i m [ unl ess ot her wi se 
i ndi cat ed] .

] [ c.   [ At t ach gr at i ngs t o st r uct ur al  member s wi t h wel ded- on anchor s. ] [ Anchor  
gr at i ngs t o st r uct ur al  member s wi t h bol t s,  t oggl e bol t s,  or  expansi on 
shi el ds and bol t s. ] [ At t ach gr at i ng i n accor dance wi t h manuf act ur er ' s 
r oof  at t achment  syst em. ]

]
d.   Pr ovi de sl i p r esi st ant  sur f ace f i ni shes.

[ e.   Roof t op wal kway:   Mi ni mum 600 mm wi de,  1. 8 mm,  JI S G 3302,  Z27 st eel  
wi t h s l i p r esi st ant  sur f ace.   Fur ni sh al l  br acket s,  connect or s and 
ot her  accessor i es.   Suppor t  at  mi ni mum 1500 mm i nt er val s on har d 
r ubber  pads i n accor dance wi t h manuf act ur er ' s i nst r uct i ons.

] 2. 7   BOLLARDS/ PI PE GUARDS

Pr ovi de [ _____]  mm [ gal vani zed]  [ pr i me coat ed]  [ st andar d]  [ ext r a st r ong]  
wei ght  st eel  pi pe i n accor dance wi t h JI S G 3444,  STK 400 and 235 MPa or  
JI S G 3475,  STKN400B and 235 MPa.   Anchor  post s i n concr et e [ as i ndi cat ed]  
and f i l l  sol i dl y wi t h concr et e wi t h mi ni mum compr essi ve st r engt h of  17 MPa.

2. 8   DOWNSPOUT TERMI NATI ONS

Pr ovi de [ 102 x 102 mm] ,  [ 102 x 152 mm]  [ and]  [ or ]  [ 152 x 152 mm]  [ _____]  
al umi num downspout  t i l e adapt er  wi t h [ mi l l ]  [ manuf act ur er ' s st andar d 
powder  coat ed]  f i ni sh.   Uni t s shal l  have al l  seams wel ded.

Pr ovi de [ ni ckel  br onze]  [ pol i shed br onze]  [ chr ome pl at ed]  cast  downspout  
nozzl e and f l ange.

Pr ovi de [ 100 x 76 mm] ,  [ 125 x 100 mm]  [ and]  [ or ]  [ 100 mm di amet er ]  [ _____]  
[ cast  i r on]  [ gal vani zed cast  i r on]  downspout  boot  wi t h c l eanout  access and 
manuf act ur er ' s st andar d cast  i r on st r ap.

2. 9   MI SCELLANEOUS PLATES AND SHAPES

Pr ovi de i t ems t hat  do not  f or m a par t  of  t he st r uct ur al  st eel  f r amewor k,  
such as l i nt el s,  s i l l  angl es,  [ suppor t  f r ami ng f or  cei l i ng- mount ed t oi l et  
par t i t i ons, ]  mi scel l aneous mount i ngs and f r ames.   Pr ovi de l i nt el s 
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f abr i cat ed f r om st r uct ur al  st eel  shapes over  openi ngs i n masonr y wal l s and 
par t i t i ons [ as i ndi cat ed and]  as r equi r ed t o suppor t  wal l  l oads over  
openi ngs.   Pr ovi de wi t h connect i ons and [ f ast ener s]  [ wel ds] .   Const r uct  t o 
have at  l east  [ [ _____]  mm]  [ 200 mm]  bear i ng on masonr y at  each end.

Pr ovi de angl es and pl at es i n accor dance wi t h JI S G 3101 SS400,  235 MPa,  
f or  embedment  as i ndi cat ed.   Gal vani ze embedded i t ems exposed t o t he 
el ement s i n accor dance wi t h JI S H 8641.

2. 10   SAFETY CHAI NS

Const r uct  saf et y chai ns of  gal vani zed st eel ,  st r ai ght  l i nk t ype,  mi ni mum 5 
mm di amet er ,  wi t h a mi ni mum of  t wel ve l i nks per  300 mm,  and snap hooks on 
each end.   Pr ovi de boat  t ype snap hooks.   Pr ovi de gal vani zed 10 mm bol t  
wi t h 20 mm eye di amet er  f or  at t achment  of  chai n,  anchor ed as i ndi cat ed.   
Suppl y t wo chai ns,  100 mm l onger  t han t he anchor age spaci ng,  f or  each 
guar ded ar ea.

2. 11   SECURI TY GRI LLES

Fabr i cat e of  channel  f r ames wi t h not  l ess t han t wo masonr y anchor s at  each 
j amb and 12 mm har dened st eel  bar s spaced not  over  100 mm bot h ways and 
wel ded t o f r ame.   Pr ovi de 18 by 16 mesh scr een and t wo l ayer s of  6 mm 
har dwar e cl ot h c l amped t o f r ame.

2. 12   STEEL PLATE WAI NSCOTS FOR CONCRETE OR MASONRY COLUMNS

Shop bend t o r adi us f or  r ound col umns and at  r i ght  angl es f or  squar e and 
r ect angul ar  col umns wi t h s l i ght  6 mm r adi us on cor ner s,  wi t h no hor i zont al  
j oi nt s and not  mor e t han 2 ver t i cal  j oi nt s s i ngl e st r apped and but t  wel ded 
wi t h a t hi ckness of  [ _____] .

2. 13   STRUCTURAL STEEL DOOR FRAMES

[ a.   Pr ovi de f r ames as i ndi cat ed.   Unl ess ot her wi se i ndi cat ed,  const r uct  
f r ames of  st r uct ur al  shapes,  or  shape and pl at e composi t e,  t o f or m a 
f ul l  dept h channel  shape wi t h at  l east  40 mm out st andi ng l egs.   For  
s i ngl e swi ng door s,  pr ovi de cont i nuous 16 by 40 mm bar  st ock st ops at  
head and j ambs.   For  f r ei ght  el evat or  hoi st way ent r ance,  i ncl ude a 
non- ski d met al  s i l l .   Pr ovi de ext r uded met al  f r ames as r equi r ed by t he 
el evat or  manuf act ur er .

] b.   Pr ovi de suppor t  wher e t r ack,  gui des,  hoods,  hanger s,  oper at or s,  and 
ot her  accessor i es ar e r equi r ed.

c.   Pr ovi de j amb anchor s near  t op,  bot t om,  and at  not  mor e t han 600 mm 
i nt er val s.   Pr ovi de t he bot t om of  each j amb member  wi t h a c l i p angl e 
wel ded i n pl ace wi t h t wo 12 mm di amet er  f l oor  bol t s f or  adj ust ment .

[ d.   Pr ovi de spr eader s bet ween bot t oms of  f l oor  j amb member s.   When f l oor  
const r uct i on per mi t s,  spr eader s may be l ef t  i n pl ace and conceal ed i n 
t he f l oor .

]
[ Pr ovi de f r ames of  r ol l ed shapes as i ndi cat ed.   Mi t er  and wel d heads t o 

j ambs,  or  pr ovi de r i vet ed cl i p angl e connect i ons conceal ed i n t he f i ni shed 
wor k.   Pr ovi de f r ames f or  swi ngi ng door s wi t h 16 by 40 mm sol i d bar  st ops 
secur ed t o t he f r ame by wel di ng or  by 6 mm di amet er  count er sunk machi ne 
scr ews spaced not  mor e t han 300 mm on cent er s.   St i f f en head openi ngs 
gr eat er  t han 900 mm as necessar y t o l i mi t  def l ect i on t o not  mor e t han 2 mm.   
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Secur e f r ames t o masonr y wi t h z i nc- coat ed met al  anchor s spaced not  mor e 
t han 750 mm on cent er s.   Wher e necessar y t o engage t he t hr eads of  machi ne 
scr ews f or  f ast eni ng har dwar e,  back f r ames on i nsi de f aces wi t h st eel  
pl at es of  sui t abl e t hi ckness.   Tap f r ames and r ei nf or ci ng pl at es as 
necessar y f or  t he i nst al l at i on of  har dwar e and ot her  wor k.   Count er si nk 
r i vet s and scr ew heads wher e t hey wi l l  be exposed i n t he f i ni shed wor k.   
Gr i nd wel ds smoot h.

] 2. 14   WHEEL GUARDS

Pr ovi de wheel  guar ds of  hol l ow,  heavy- dut y t ype cast  i r on wi t h shaped,  
[ r ounded ] [ hal f  r ound ] [ t hr ee quar t er s r ound ] t op,  at  l east  450 mm hi gh,  
and desi gned t o pr ovi de a mi ni mum of  150 mm of  pr ot ect i on.

[ 2. 15   ROOF HATCHES ( SCUTTLES)

Pr ovi de [ al umi num] [ z i nc- coat ed st eel ]  sheet s not  l ess t han 1. 9 mm wi t h 75 
mm beaded f l ange,  wel ded and gr ound at  cor ner s.   Pr ovi de a mi ni mum cl ear  
openi ng of  760 by 900 mm.   I nsul at e cover  and cur b wi t h 25 mm t hi ck r i gi d 
f i ber boar d i nsul at i on,  cover ed and pr ot ect ed by [ al umi num 
sheet ] [ z i nc- coat ed st eel  l i ner ]  of  not  l ess t han 0. 45 mm.   Pr ovi de wi t h 
300 mm hi gh cur b,  f or med wi t h 75 mm mount i ng f l anges wi t h hol es f or  
secur i ng t o t he r oof  deck.

] 2. 16   WI NDOW[  AND DOOR]  GUARDS,  DI AMOND- MESH TYPE

Pr ovi de di amond- mesh wi ndow[  and door ]  guar ds const r uct ed of  woven st eel  
wi r e [ or  expanded met al  ] f r amed wi t h hot - r ol l ed or  col d- f or med st r uct ur al  
st eel  shapes.   Pr ovi de woven wi r e panel s of  3. 3 mm,  40 mm mesh secur ed 
t hr ough weavi ng bar  t o 25 by 12 by 3 mm t hi ck channel  f r ame. [   Pr ovi de 
expanded met al  panel s i n accor dance wi t h ASTM F1267. ]   Mi t er  and wel d 
cor ner s of  f r ames. [   Mount  wi ndow[  and door ]  guar ds on i nt er i or  of  wi ndow[  
and door ]  f r ame wi t h not  l ess t han t wo t amper pr oof  hi nged but t s mount ed on 
wood j ambs wi t h 6 mm l ag bol t s,  t o masonr y j amb wi t h t oggl e bol t s,  or  
wel ded t o met al  j ambs. ] [   Mount  wi ndow[  and door ]  guar ds on ext er i or  of  
wi ndow f r ame wi t h not  l ess t han t wo t amper pr oof  hi nged but t s mount ed on 25 
by 12 by 3 mm j amb channel  at t ached as i ndi cat ed t o 50 by 6 mm pl at e 
anchor ed t o wood j amb wi t h 6 mm l ag bol t s;  t o masonr y j amb wi t h t oggl e 
bol t s,  or  t o concr et e j ambs and sol i d masonr y j ambs wi t h expansi on shi el ds 
and bol t s. ]   Pr ovi de one addi t i onal  but t  f or  each 900 mm i nt er nal  l engt h 
of  guar d over  1500 mm.   Pr ovi de one t amper pr oof  hasp and padl ock,  wi t h 
access f r om t he i nt er i or ,  f or  each but t  used and i nst al l ed on t he j amb 
opposi t e t o t hat  hi nged. [   Pr ovi de gal vani zed guar ds and accessor i es. ]

2. 17   WI NDOW[  AND DOOR]  GUARDS

Pr ovi de woven wi r e wi ndow[  and door ]  guar ds of  s i ze as necessar y t o 
compl et el y f i l l  openi ng.   Const r uct  guar ds wi t h 10 mm r ound r od f r ame and 
40 mm di amond- mesh of  No.  10 U. S.  Gage 3. 4 mm wi r e.   Pr ovi de al l  mat er i al s 
wi t h z i nc coat i ng.   Pr ovi de a mi ni mum of  t hr ee hi nge si de cl i ps on one 
si de and t wo l ock r i ng hasps on t he opposi t e s i de.

2. 18   CLEANOUT DOORS

Pr ovi de [ gal vani zed ] [ cast  i r on ] c l eanout  door s wi t h f r ames,   s i zed t o 
mat ch f l ues unl ess ot her wi se i ndi cat ed.   Pr ovi de cont i nuous f l ange and 
anchor s f or  secur i ng f r ames t o masonr y.   Pr ovi de smokepr oof ,  hi nged door s 
wi t h[  l ockabl e]  f ast eni ng devi ces t o hol d door s c l osed[  and secur ed] .
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2. 19   COAL HOPPER DOORS

Pr ovi de coal  hopper  door s of  [ gal vani zed] [ _____]  st eel  pl at es and shapes.   
Pr ovi de compl et e assembl i es i ncl udi ng f r ames,  st ops,  wal l  boxes,  hi nges,  
and hasp or  l ock- t ype l at ches.   Wel d j oi nt s and at t achment s.

2. 20   GUY CABLES

Pr ovi de guy cabl es as pr e- st r et ched,  gal vani zed wi r e r ope of  s i zes 
i ndi cat ed.  Pr ovi de wi r e r ope hi gh st r engt h gr ade.   Guys must  have a 
f act or y at t ached cl evi s t op- end f i t t i ng,  a f act or y at t ached open- br i dge 
st r and socket  bot t om- end f i t t i ng,  and must  be compl et e wi t h oval  eye,  
t hr eaded anchor  r ods.   Pr ovi de hot - di p gal vani zed f i t t i ngs and accessor i es.

2. 21   WI NDOW SUB- SI LL

Pr ovi de wi ndow sub- si l l  of  ext r uded al umi num al l oy,  st andar d mi l l  f i ni sh,  
of  s i ze( s)  and desi gn( s)  i ndi cat ed.   Pr ovi de a mi ni mum of  t wo anchor s per  
wi ndow sect i on f or  secur i ng t o mor t ar  j oi nt s of  masonr y s i l l  cour se.   
Pr ovi de si l l s  wi t h pr ot ect i ve coat i ng f or  shi pment ,  of  t wo coat s of  a 
c l ear ,  col or l ess,  met hacr yl at e l acquer  appl i ed t o al l  sur f aces of  t he 
s i l l s .

2. 22   WI NDOW WELLS

Pr ovi de wi ndow wel l s i n a mi ni mum 1. 5 mm,  cor r ugat ed sheet  st eel ,  hot - di p 
gal vani zed af t er  f abr i cat i on,  wi t h t op edge of  wi ndow wel l  wal l s wi t h a 19 
mm bead or  r ol l ed t op.   Pr ovi de wi ndows wel l s wi t h r adi used cor ner s and of  
s i zes t hat  over l ap each wi ndow by a mi ni mum of  75 mm on each si de.   
Pr ovi de r emovabl e cover s,  hot - di pped gal vani zed af t er  f abr i cat i on,  
consi st i ng of  st eel  bar  gr at e,  wi t h bar s spaced at  not  mor e t han 50 mm 
cent er s and wel ded t o 25 by 6 mm f r ame.   Fr ames must  f i t  i nt o,  and r est  on 
t op edge of ,  wi ndow wel l s.

PART 3   EXECUTI ON

3. 1   GENERAL I NSTALLATI ON REQUI REMENTS

I nst al l  i t ems at  l ocat i ons i ndi cat ed i n accor dance wi t h manuf act ur er ' s 
i nst r uct i ons.   Ver i f y al l  f i el d di mensi ons pr i or  t o f abr i cat i on.   I ncl ude 
mat er i al s and par t s necessar y t o compl et e each assembl y,  whet her  i ndi cat ed 
or  not .   Mi ss- al i gnment  and mi ss- si z i ng of  hol es f or  f ast ener s i s cause 
f or  r ej ect i on.   Conceal  f ast eni ngs wher e pr act i cabl e.   Joi nt s exposed t o 
weat her  must  be wat er t i ght .

3. 2   WORKMANSHI P

Pr ovi de mi scel l aneous met al wor k t hat  i s  t r ue and accur at e i n shape,  s i ze,  
and pr of i l e.   Make angl es and l i nes cont i nuous and st r ai ght .   Make cur ves 
consi st ent ,  smoot h and unf acet ed.   Pr ovi de cont i nuous wel di ng al ong t he 
ent i r e ar ea of  cont act  except  wher e t ack wel di ng i s per mi t t ed.   Do not  
t ack wel d exposed connect i ons.   Unl ess ot her wi se i ndi cat ed and appr oved,  
pr ovi de a smoot h f i ni sh on exposed sur f aces.   Pr ovi de count er suck r i vet s 
wher e exposed.   Pr ovi de coped and mi t er ed cor ner  j oi nt s al i gned f l ush and 
wi t hout  gaps.

3. 3   ANCHORAGE,  FASTENI NGS,  AND CONNECTI ONS

Pr ovi de anchor age as necessar y,  whet her  i ndi cat ed or  not ,  f or  f ast eni ng 
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mi scel l aneous met al  i t ems secur el y i n pl ace.   I ncl ude sl ot t ed i nser t s,  
expansi on shi el ds,  powder - dr i ven f ast ener s,  t oggl e bol t s ( when appr oved 
f or  concr et e) ,  t hr ough bol t s f or  masonr y,  JI S B 1198 wel ded headed shear  
st uds, machi ne and car r i age bol t s f or  st eel ,  t hr ough bol t s,  l ag bol t s,  and 
scr ews f or  wood.   Do not  use wood pl ugs.   Pr ovi de non- f er r ous at t achment s 
f or  non- f er r ous met al .   Pr ovi de exposed f ast eni ngs of  compat i bl e mat er i al s 
( avoi d cont act  of  di ssi mi l ar  met al s) ,  t hat  gener al l y mat ch i n col or  and 
f i ni sh t he sur f aces t o whi ch t hey ar e appl i ed.   Conceal  f ast eni ngs wher e 
pr act i cabl e.   Pr ovi de al l  f ast ener s f l ush wi t h t he sur f aces t hey f ast en,  
unl ess i ndi cat ed ot her wi se. [   Test  a mi ni mum of  2 bol t ,  nut ,  and washer  
assembl i es f r om each cer t i f i ed mi l l  bat ch i n a t ensi on measur i ng devi ce at  
t he j ob s i t e pr i or  t o t he begi nni ng of  bol t i ng st ar t - up. ]

3. 4   BUI LT- I N WORK

Wher e necessar y and not  ot her wi se i ndi cat ed,  f or m bui l t - i n met al  wor k f or  
anchor age wi t h concr et e or  masonr y.   Pr ovi de bui l t - i n met al  wor k i n ampl e 
t i me f or  secur i ng i n pl ace as t he wor k pr ogr esses.

3. 5   WELDI NG

Per f or m wel di ng,  wel di ng i nspect i on,  and cor r ect i ve wel di ng i n accor dance 
wi t h JASS 6.   Use cont i nuous wel ds on al l  exposed connect i ons.   Gr i nd 
v i s i bl e wel ds smoot h i n t he f i ni shed i nst al l at i on.   Pr ovi de wel ded headed 
shear  st uds i n accor dance wi t h JASS 6,  Cl ause 7,  except  as ot her wi se 
speci f i ed.   Pr ovi de i n accor dance wi t h t he saf et y r equi r ement s of  
EM 385- 1- 1.

3. 6   DI SSI MI LAR METALS

Wher e di ssi mi l ar  met al s ar e i n cont act ,  pr ot ect  sur f aces wi t h a coat i ng t o 
pr event  gal vani c or  cor r osi ve act i on.  Wher e al umi num i s i n cont act  wi t h 
concr et e,  pl ast er ,  mor t ar ,  masonr y,  wood,  or  absor pt i ve mat er i al s subj ect  
t o wet t i ng,  pr ot ect  wi t h asphal t - base emul si on.   Cl ean sur f aces wi t h met al  
shavi ngs f r om i nst al l at i on at  t he end of  each wor k day.

3. 7   PREPARATI ON

3. 7. 1   Mat er i al  Coat i ngs and Sur f aces

Remove r ust  pr event i ve coat i ng j ust  pr i or  t o f i el d er ect i on,  usi ng a 
r emover  appr oved by t he met al  manuf act ur er .   Sur f aces,  when assembl ed,  
must  be f r ee of  r ust ,  gr ease,  di r t  and ot her  f or ei gn mat t er .

3. 7. 2   Envi r onment al  Condi t i ons

Do not  c l ean or  pai nt  sur f aces when damp or  exposed t o f oggy or  r ai ny 
weat her ,  when met al l i c  sur f ace t emper at ur e i s l ess t han mi nus 15 degr ees C 
above t he dew poi nt  of  t he sur r oundi ng ai r ,  or  when sur f ace t emper at ur e i s 
bel ow 7 degr ees C or  over  35 degr ees C,  unl ess appr oved by t he Cont r act i ng 
Of f i cer .   Met al  sur f aces t o be pai nt ed must  be dr y f or  a mi ni mum of  48 
hour s pr i or  t o t he appl i cat i on of  pr i mer  or  pai nt .

3. 8   EXPANSI ON JOI NT COVERS

Pr ovi de i n accor dance wi t h manuf act ur er ' s wr i t t en i nst r uct i ons[  and wi t h 
sei smi c r equi r ement s i ndi cat ed] .   Ver i f y i nst al l at i on al l ows speci f i ed 
movement  pr i or  t o compl et i on of  wor k
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3. 9   COVER PLATES AND FRAMES

Pr ovi de t ops of  cover  pl at es and f r ames f l ush wi t h f i ni shed sur f ace.   Test  
f or  t r i p hazar ds and adj ust  f or  any encount er ed l i ppage.

3. 10   WHEEL GUARDS

Anchor  guar ds t o concr et e or  masonr y i n accor dance wi t h manuf act ur er ' s 
i nst r uct i ons.   Fi l l  hol l ow cor es sol i d wi t h concr et e wi t h mi ni mum 
compr essi ve st r engt h of  17 MPa.

[ 3. 11   ROOF HATCH ( SCUTTLES)

Const r uct i on and accessor i es as f ol l ows:

a.   Pr ovi de i nsul at ed cover  and cur b wi t h mount i ng f l anges f or  secur i ng t o 
r oof  deck.   Pr ovi de cur bs wi t h i nt egr al  met al  cap f l ashi ng of  t he same 
gage and met al  as t he cur b,  f ul l y  wel ded and gr ound at  cor ner s f or  
weat her  t i ght ness.

b.   Pr ovi de hat ches compl et el y assembl ed,  wi t h pi nt l e hi nges,  compr essi on 
spr i ng oper at or s encl osed i n t el escopi c t ubes,  posi t i ve snap l at ches 
wi t h t ur n handl es on i nsi de and out si de,  and neopr ene dr af t  seal s.   
Pr ovi de f ast ener s f or  padl ocki ng f r om t he i nsi de.   Pr ovi de cover s wi t h 
aut omat i c hol d- open ar ms compl et e wi t h gr i p handl e t o per mi t  one hand 
r el ease.   Cover  act i on must  be smoot h t hr ough i t s ent i r e r ange of  
mot i on wi t h an oper at i ng pr essur e of  appr oxi mat el y 130 N.

] 3. 12   DOOR GUARD FRAME

Mount  door  guar d f r ames over  gl azed openi ngs usi ng 6 mm l ag bol t s on t he 
i nt er i or s of  wood door s or  t amper pr oof  t hr ough bol t s on t he i nt er i or s of  
met al  door s.

3. 13   I NSTALLATI ON OF BOLLARDS/ PI PE GUARDS

Set  bol l ar ds/ pi pe guar ds ver t i cal l y i n concr et e pi er s.   Fi l l  hol l ow cor es 
wi t h concr et e havi ng a mi ni mum compr essi ve st r engt h of  21 MPa.

3. 14   I NSTALLATI ON OF DOWNSPOUT TERMI NATI ONS

Secur e downspout s t er mi nat i ons t o downspout s and subst r at e per  
manuf act ur er ' s i nst r uct i ons.

3. 15   MOUNTI NG OF SAFETY CHAI NS

Pr ovi de saf et y chai ns wher e i ndi cat ed.   Mount  t he t op chai n 1050 mm[ _____]  
above t he [ f l oor ] [ gr ound]  and mount  t he l ower  chai n 600 mm [ _____]  above 
t he [ f l oor ] [ gr ound] .

3. 16   STRUCTURAL STEEL DOOR FRAMES

Secur e door  f r ames t o t he f l oor  s l ab by means of  angl e c l i ps and expansi on 
bol t s.   Pr ovi de any necessar y r ei nf or cement s and dr i l l  and t ap f r ames as 
r equi r ed f or  har dwar e.   Cl ean met al  shavi ngs f r om f i ni shed sur f aces at  t he 
end of  each wor k day.

For  f r ei ght  el evat or  hoi st way ent r ances,  i ncl ude a non- ski d met al  s i l l  
i nst al l ed i n accor dance wi t h t he el evat or  manuf act ur er ' s wr i t t en 
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i nst al l at i on i nst r uct i ons.

3. 17   I NSTALLATI ON OF WHEEL GUARDS

Fi l l  wheel  guar ds wi t h concr et e and anchor  t o s l ab i n accor dance wi t h 
manuf act ur er ' s r ecommendat i ons.

3. 18   BAR- GRI LLE WI NDOW GUARDS

Secur el y anchor  bar - gr i l l e wi ndow guar ds t o masonr y wi t h 13 mm di amet er  
pr i son- t ype scr ews or  bol t s and expansi on shi el ds,  or  ot her  t ype of  
f ast eni ngs i f  t he ends of  such f ast eni ngs ar e wel ded t o t he adj oi ni ng 
met al  gr i l l es or  ot her wi se made t amper pr oof  i n manner  as appr oved by t he 
Cont r act i ng Of f i cer .   Spanner - head scr ews or  bol t s ar e not  consi der ed 
pr i son- t ype f ast ener s.

3. 19   DI AMOND MESH WI NDOW [ AND DOOR ] GUARDS

Pr ovi de di amond mesh wi ndow guar ds on [ i nt er i or  wi ndow f r ames wi t h not  
l ess t han t wo t amper pr oof  hi nged but t s mount ed on wood j ambs. ] [ ext er i or  of  
wi ndow f r ames wi t h not  l ess t han t wo t amper pr oof  hi nged but t s mount ed on 
25 by 300 by 3 mm j amb channel  at t ached t o 50 by 6 mm pl at e anchor ed] [  t o 
wood j ambs wi t h 6 mm l ag bol t , ]  t o masonr y j amb wi t h t oggl e bol t s[ ,  or  t o 
concr et e j ambs and sol i d masonr y j ambs wi t h expansi on shi el ds and bol t s] .   
Pr ovi de one addi t i onal  but t  f or  each 900 mm i nt er nal  l engt h of  guar d over  
1500 mm.   I nst al l  hasp and padl ock j amb opposi t e t he hi nged si de.

3. 20   I NSTALLATI ON OF WI NDOW WELLS

Pr ovi de wi ndow wel l s wi t h wal l s secur el y anchor ed t o f oundat i on sur f ace.   
Excavat e t he ar ea wi t hi n t he wel l  t o t he bot t om of  t he wel l  and cover  wi t h 
a 100 mm t hi ck l ayer  of  coar se gr avel  or  cr ushed r ock.

3. 21   I NSTALLATI ON MI SCELLANEOUS PLATES AND SHAPES

Pr ovi de l i nt el s f abr i cat ed f r om st r uct ur al  st eel  shapes over  openi ngs i n 
masonr y wal l s and par t i t i ons[  as i ndi cat ed and]  as r equi r ed t o suppor t  
wal l  l oads over  openi ngs.   Pr ovi de wi t h connect i ons and 
[ f ast ener s] [ wel ds] .   Const r uct  t o have at  l east  200 mm bear i ng on masonr y 
at  each end.

        - -  End of  Sect i on - -
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SECTI ON 05 51 00

METAL STAI RS
02/ 17,  CHG 1:  05/ 17

PART 1   GENERAL

[ Sect i on 05 05 23. 16 STRUCTURAL WELDI NG appl i es t o wor k speci f i ed i n t hi s 
sect i on.

]
1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

AMERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI CI ALS 
( AASHTO)

AASHTO M 314 ( 1990;  R 2013)  St andar d Speci f i cat i on f or  
St eel  Anchor  Bol t s

AMERI CAN I NSTI TUTE OF STEEL CONSTRUCTI ON ( AI SC)

AI SC 360 ( 2016)  Speci f i cat i on f or  St r uct ur al  St eel  
Bui l di ngs

AMERI CAN I RON AND STEEL I NSTI TUTE ( AI SI )

AI SC/ AI SI  121 ( 2007)  St andar d Def i ni t i ons f or  Use i n t he 
Desi gn of  St eel  St r uct ur es

AMERI CAN SOCI ETY OF MECHANI CAL ENGI NEERS ( ASME)

ASME B18. 6. 5M ( 2000;  R 2010)  St andar d Speci f i cat i on f or  
Met r i c Thr ead- For mi ng and Thr ead- Cut t i ng 
Tappi ng Scr ews

ASME B18. 6. 7M ( 1999;  R 2010)  Met r i c Machi ne Scr ews

ASME B18. 22M ( 1981;  R 2017)  Met r i c Pl ai n Washer s

AMERI CAN WELDI NG SOCI ETY ( AWS)

AWS D1. 1/ D1. 1M ( 2020;  Er r at a 1 2021)  St r uct ur al  Wel di ng 
Code -  St eel

ASTM I NTERNATI ONAL ( ASTM)

ASTM A6/ A6M ( 2021)  St andar d Speci f i cat i on f or  Gener al  
Requi r ement s f or  Rol l ed St r uct ur al  St eel  
Bar s,  Pl at es,  Shapes,  and Sheet  Pi l i ng

ASTM A27/ A27M ( 2020)  St andar d Speci f i cat i on f or  St eel  
Cast i ngs,  Car bon,  f or  Gener al  Appl i cat i on

ASTM A29/ A29M ( 2020)  St andar d Speci f i cat i on f or  Gener al  
Requi r ement s f or  St eel  Bar s,  Car bon and 

SECTI ON 05 51 00  Page 1



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

Al l oy,  Hot - Wr ought

ASTM A36/ A36M ( 2019)  St andar d Speci f i cat i on f or  Car bon 
St r uct ur al  St eel

ASTM A47/ A47M ( 1999;  R 2018;  E 2018)  St andar d 
Speci f i cat i on f or  Fer r i t i c  Mal l eabl e I r on 
Cast i ngs

ASTM A48/ A48M ( 2003;  R 2021)  St andar d Speci f i cat i on f or  
Gr ay I r on Cast i ngs

ASTM A53/ A53M ( 2020)  St andar d Speci f i cat i on f or  Pi pe,  
St eel ,  Bl ack and Hot - Di pped,  Zi nc- Coat ed,  
Wel ded and Seaml ess

ASTM A108 ( 2013)  St andar d Speci f i cat i on f or  St eel  
Bar ,  Car bon and Al l oy,  Col d- Fi ni shed

ASTM A123/ A123M ( 2017)  St andar d Speci f i cat i on f or  Zi nc 
( Hot - Di p Gal vani zed)  Coat i ngs on I r on and 
St eel  Pr oduct s

ASTM A153/ A153M ( 2023)  St andar d Speci f i cat i on f or  Zi nc 
Coat i ng ( Hot - Di p)  on I r on and St eel  
Har dwar e

ASTM A283/ A283M ( 2013)  St andar d Speci f i cat i on f or  Low and 
I nt er medi at e Tensi l e St r engt h Car bon St eel  
Pl at es

ASTM A325M ( 2014)  St andar d Speci f i cat i on f or  
St r uct ur al  Bol t s,  St eel ,  Heat  Tr eat ed,  830 
MPa Mi ni mum Tensi l e St r engt h ( Met r i c)

ASTM A449 ( 2014;  R 2020)  St andar d Speci f i cat i on f or  
Hex Cap Scr ews,  Bol t s,  and St uds,  St eel ,  
Heat  Tr eat ed,  120/ 105/ 90 ksi  Mi ni mum 
Tensi l e St r engt h,  Gener al  Use

ASTM A500/ A500M ( 2021a)  St andar d Speci f i cat i on f or  
Col d- For med Wel ded and Seaml ess Car bon 
St eel  St r uct ur al  Tubi ng i n Rounds and 
Shapes

ASTM A512 ( 2006;  R 2012)  St andar d Speci f i cat i on f or  
Col d- Dr awn But t wel d Car bon St eel  
Mechani cal  Tubi ng

ASTM A568/ A568M ( 2019a)  St andar d Speci f i cat i on f or  St eel ,  
Sheet ,  Car bon,  St r uct ur al ,  and 
Hi gh- St r engt h,  Low- Al l oy,  Hot - Rol l ed and 
Col d- Rol l ed,  Gener al  Requi r ement s f or

ASTM A575 ( 2020)  St andar d Speci f i cat i on f or  St eel  
Bar s,  Car bon,  Mer chant  Qual i t y,  M- Gr ades

ASTM A653/ A653M ( 2020)  St andar d Speci f i cat i on f or  St eel  
Sheet ,  Zi nc- Coat ed ( Gal vani zed)  or  
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Zi nc- I r on Al l oy- Coat ed ( Gal vanneal ed)  by 
t he Hot - Di p Pr ocess

ASTM A924/ A924M ( 2020)  St andar d Speci f i cat i on f or  Gener al  
Requi r ement s f or  St eel  Sheet ,  
Met al l i c- Coat ed by t he Hot - Di p Pr ocess

ASTM A1008/ A1008M ( 2021a)  St andar d Speci f i cat i on f or  St eel ,  
Sheet ,  Col d- Rol l ed,  Car bon,  St r uct ur al ,  
Hi gh- St r engt h Low- Al l oy,  Hi gh- St r engt h 
Low- Al l oy wi t h I mpr oved For mabi l i t y ,  
Sol ut i on Har dened,  and Bake Har denabl e

ASTM A1011/ A1011M ( 2018a)  St andar d Speci f i cat i on f or  St eel  
Sheet  and St r i p,  Hot - Rol l ed,  Car bon,  
St r uct ur al ,  Hi gh- St r engt h Low- Al l oy,  
Hi gh- St r engt h Low- Al l oy wi t h I mpr oved 
For mabi l i t y ,  and Ul t r a- Hi gh St r engt h

ASTM B209M ( 2014)  St andar d Speci f i cat i on f or  Al umi num 
and Al umi num- Al l oy Sheet  and Pl at e ( Met r i c)

ASTM C514 ( 2004;  R 2020)  St andar d Speci f i cat i on f or  
Nai l s f or  t he Appl i cat i on of  Gypsum Boar d

ASTM C636/ C636M ( 2013)  St andar d Pr act i ce f or  I nst al l at i on 
of  Met al  Cei l i ng Suspensi on Syst ems f or  
Acoust i cal  Ti l e and Lay- I n Panel s

ASTM E488/ E488M ( 2015)  St andar d Test  Met hods f or  St r engt h 
of  Anchor s i n Concr et e and Masonr y El ement s

ASTM F568M ( 2007)  St andar d Speci f i cat i on f or  Car bon 
and Al l oy St eel  Ext er nal l y Thr eaded Met r i c 
Fast ener s

ASTM F1679 ( 2004e1)  St andar d Test  Met hod f or  Usi ng a 
Var i abl e I nci dence Tr i bomet er

I NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON ( I SO)

I SO 898- 1 ( 2013)  Mechani cal  Pr oper t i es of  Fast ener s 
Made of  Car bon St eel  and Al l oy St eel  — 
Par t  1:  Bol t s,  Scr ews and St uds wi t h 
Speci f i ed Pr oper t y Cl asses — Coar se Thr ead 
and Fi ne Pi t ch Thr ead

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S B 1180 ( 2014)  Hexagon Head Bol t s and Hexagon 
Scr ews

JI S B 1181 ( 2014)  Hexagon Nut s and Hexagon Thi n Nut s

JI S G 3101 ( 2020)  Rol l ed St eel s f or  Gener al  St r uct ur e

JI S G 3106 ( 2020)  Rol l ed St eel s f or  Wel ded St r uct ur e

JI S G 3114 ( 2022)  Hot - Rol l ed At mospher i c Cor r osi on 
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Resi st i ng St eel s f or  Wel ded St r uct ur e

JI S G 3136 ( 2022)  Rol l ed St eel s f or  Bui l di ng St r uct ur e

JI S G 3138 ( 2021)  Rol l ed St eel  Bar s f or  Bui l di ng 
St r uct ur e

JI S G 3302 ( 2022)  Hot  Di p Zi nc Coat ed St eel  Sheet  and 
St r i p

JI S G 3444 ( 2021)  Car bon St eel  Tubes f or  Gener al  
St r uct ur e

JI S G 3466 ( 2021)  Car bon St eel  Squar e and Rect angul ar  
Tubes f or  Gener al  St r uct ur e

JI S G 3475 ( 2021)  Car bon St eel  Tubes f or  Bui l di ng 
St r uct ur e

JI S G 5101 ( 1991)  Car bon St eel  Cast i ngs

JI S G 5501 ( 2020)  Gr ey I r on Cast i ngs

JI S G 5705 ( 2018)  Mal l eabl e I r on Cast i ngs

JI S H 8641 ( 2021)  Hot  Di p Gal vani zed Coat i ngs

NATI ONAL ASSOCI ATI ON OF ARCHI TECTURAL METAL MANUFACTURERS ( NAAMM)

NAAMM MBG 531 ( 2017)  Met al  Bar  Gr at i ng Manual

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 101 ( 2021;  TI A 21- 1)  Li f e Saf et y Code

1. 2   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  or  " S"  
c l assi f i cat i on.   Submi t t al s not  havi ng a " G"  or  " S"  c l assi f i cat i on ar e 
[ f or  Cont r act or  Qual i t y Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When 
used,  a code f ol l owi ng t he " G"  c l assi f i cat i on i dent i f i es t he of f i ce t hat  
wi l l  r evi ew t he submi t t al  f or  t he Gover nment . ]   Submi t  t he f ol l owi ng i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

I r on and St eel  Har dwar e;  G[ ,  [ ____] ]

St eel  Shapes,  Pl at es,  Bar s,  and St r i ps;  G[ ,  [ ____] ]

Met al  St ai r  Syst em;  G[ ,  [ ____] ]

SD- 03 Pr oduct  Dat a

St r uct ur al  St eel  Pl at es,  Shapes,  and Bar s;  G[ ,  [ ____] ]

St r uct ur al  St eel  Tubi ng;  G[ ,  [ ____] ]

Hot - Rol l ed Car bon St eel  Sheet s and St r i ps;  G[ ,  [ ____] ]
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Col d- Fi ni shed St eel  Bar s;  G[ ,  [ ____] ]

Hot - Rol l ed Car bon St eel  Bar s;  G[ ,  [ ____] ]

Col d- Rol l ed Car bon St eel  Sheet s;  G[ ,  [ ____] ]

Gal vani zed Car bon St eel  Sheet s;  G[ ,  [ ____] ]

Col d- Dr awn St eel  Tubi ng;  G[ ,  [ ____] ]

Gr ay I r on Cast i ngs;  G[ ,  [ ____] ]

Mal l eabl e I r on Cast i ngs;  G[ ,  [ ____] ]

Concr et e I nser t s;  G[ ,  [ ____] ]

Masonr y Anchor age Devi ces;  G[ ,  [ ____] ]

Pr ot ect i ve Coat i ng;  G[ ,  [ ____] ]

St eel  Pan St ai r s;  G[ ,  [ ____] ]

St eel  St ai r s;  G[ ,  [ ____] ]

St eel  St ai r s,  Ci r cul ar ;  G[ ,  [ ____] ]

SD- 07 Cer t i f i cat es

[ Wel di ng Pr ocedur es;  G[ ,  [ ____] ]

] [ Wel der  Qual i f i cat i on;  G[ ,  [ ____] ]

] SD- 08 Manuf act ur er ' s I nst r uct i ons

St r uct ur al  St eel  Pl at es,  Shapes,  and Bar s;  G[ ,  [ ____] ]

St r uct ur al  St eel  Tubi ng;  G[ ,  [ ____] ]

Hot - Rol l ed Car bon St eel  Sheet s and St r i ps;  G[ ,  [ ____] ]

Col d- Fi ni shed St eel  Bar s;  G[ ,  [ ____] ]

Hot - Rol l ed Car bon St eel  Bar s;  G[ ,  [ ____] ]

Col d- Rol l ed Car bon St eel  Sheet s;  G[ ,  [ ____] ]

Gal vani zed Car bon St eel  Sheet s;  G[ ,  [ ____] ]

Col d- Dr awn St eel  Tubi ng;  G[ ,  [ ____] ]

Gr ay I r on Cast i ngs;  G[ ,  [ ____] ]

Mal l eabl e I r on Cast i ngs;  G[ ,  [ ____] ]

Pr ot ect i ve Coat i ng;  G[ ,  [ ____] ]

Masonr y Anchor age Devi ces;  G[ ,  [ ____] ]
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1. 3   QUALI TY CONTROL

1. 3. 1   Qual i f i cat i ons f or  Wel di ng Wor k

[ Submi t  wel di ng pr ocedur es i n accor dance wi t h AWS D1. 1/ D1. 1M.   Make t est  
speci mens i n t he pr esence of  t he Cont r act i ng Of f i cer ,  and have t he 
speci mens t est ed by an appr oved t est i ng l abor at or y at  t he Cont r act or ' s 
expense.

] [ Cer t i f y wel der  qual i f i cat i on by t est s i n accor dance wi t h AWS D1. 1/ D1. 1M,  
or  under  an equi val ent  appr oved qual i f i cat i on t est .   I n addi t i on,  per f or m 
t est s on t est  pi eces i n posi t i ons and wi t h c l ear ances equi val ent  t o t hose 
act ual l y encount er ed.   I f  a t est  wel d f ai l s  t o meet  r equi r ement s,  ensur e 
t hat  t wo t est  wel ds ar e r et est ed i mmedi at el y and t hat  each t est  wel d i s 
made and passes.   Fai l ur e i n t he i mmedi at e r et est  r equi r es t hat  t he wel der  
be r et est ed af t er  f ur t her  pr act i ce or  t r ai ni ng and a compl et e set  of  t est  
wel ds be made.

] PART 2   PRODUCTS

2. 1   SYSTEM DESCRI PTI ON

Submi t  compl et e and det ai l ed f abr i cat i on dr awi ngs f or  al l  i r on and st eel  
har dwar e,  and f or  al l  st eel  shapes,  pl at es,  bar s,  and st r i ps used i n 
accor dance wi t h t he desi gn speci f i cat i ons r ef er enced i n t hi s sect i on.

2. 2   FABRI CATI ON

Pr eassembl e i t ems i n t he shop t o t he gr eat est  ext ent  possi bl e.   
Di sassembl e uni t s onl y t o t he ext ent  necessar y f or  shi ppi ng and handl i ng.   
Cl ear l y mar k uni t s f or  r eassembl y and coor di nat ed i nst al l at i on.

For  t he f abr i cat i on of  wor k exposed t o v i ew,  use onl y mat er i al s t hat  ar e 
smoot h and f r ee of  sur f ace bl emi shes,  i ncl udi ng pi t t i ng,  seam mar ks,  
r ol l er  mar ks,  r ol l ed t r ade names,  and r oughness.   Remove bl emi shes by 
gr i ndi ng,  or  by wel di ng and gr i ndi ng,  bef or e c l eani ng and t r eat i ng 
sur f aces and appl y i ng sur f ace f i ni shes,  i ncl udi ng zi nc coat i ngs.

2. 2. 1   Gener al  Fabr i cat i on

Pr epar e and submi t  met al  st ai r  syst em shop dr awi ngs wi t h det ai l ed pl ans 
and el evat i ons at  scal es not  l ess t han 1 t o 12 scal e and wi t h det ai l s of  
sect i ons and connect i ons at  scal es not  l ess t han 1 t o 4 scal e.   Al so 
det ai l  t he pl acement  dr awi ngs,  di agr ams,  and t empl at es f or  i nst al l at i on of  
anchor ages,  i ncl udi ng concr et e i nser t s,  anchor  bol t s,  and mi scel l aneous 
met al  i t ems havi ng i nt egr al  anchor age devi ces.

Use mat er i al s of  s i ze and t hi cknesses i ndi cat ed or ,  i f  not  i ndi cat ed,  of  
t he s i ze and t hi ckness necessar y t o pr oduce a f i ni shed pr oduct  t hat  i s  
st r ong enough and dur abl e enough f or  i t s i nt ended use.   Wor k t he mat er i al s 
t o t he di mensi ons i ndi cat ed on appr oved det ai l  dr awi ngs,  usi ng pr oven 
met hods of  f abr i cat i on and suppor t .   Use t he t ype of  mat er i al s i ndi cat ed 
or  speci f i ed f or  t he var i ous component s of  wor k.

For m exposed wor k t r ue t o l i ne and l evel ,  wi t h accur at e angl es and 
sur f aces and wi t h st r ai ght  shar p edges.   Ease exposed edges t o a r adi us of  
appr oxi mat el y 0. 8 mi l l i met er ,  and bend met al  cor ner s t o t he smal l est  
r adi us possi bl e wi t hout  causi ng gr ai n separ at i on or  ot her wi se i mpai r i ng 
t he wor k.
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Cont i nuousl y wel d cor ner s and seams i n accor dance wi t h t he r ecommendat i ons 
of  AWS D1. 1/ D1. 1M.   Gr i nd exposed wel ds smoot h and f l ush t o mat ch and 
bl end wi t h adj oi ni ng sur f aces.

For m exposed connect i ons wi t h hai r l i ne j oi nt s t hat  ar e f l ush and smoot h,  
usi ng conceal ed f ast ener s wher ever  possi bl e.   Use exposed f ast ener s of  t he 
t ype i ndi cat ed or ,  i f  not  i ndi cat ed,  use Phi l l i ps f l at - head ( count er sunk)  
scr ews or  bol t s.

Pr ovi de and coor di nat e anchor age of  t he t ype i ndi cat ed f or  t he suppor t i ng 
st r uct ur e.   Fabr i cat e anchor i ng devi ces,  and space t hem as i ndi cat ed and 
as necessar y t o pr ovi de adequat e suppor t  f or  t he i nt ended use of  t he wor k.

Use hot - r ol l ed st eel  bar s f or  wor k f abr i cat ed f r om bar  st ock unl ess wor k 
i s i ndi cat ed or  speci f i ed as f abr i cat ed f r om col d- f i ni shed or  col d- r ol l ed 
st ock.

2. 2. 2   St eel  Pan St ai r s

2. 2. 2. 1   Gener al

Joi ni ng pi eces by wel di ng.   Fabr i cat e uni t s so t hat  bol t s and ot her  
f ast eni ngs do not  appear  on f i ni shed sur f aces.   Make j oi nt s t r ue and 
t i ght ,  and connect i ons bet ween par t s l i ght t i ght .   Gr i nd cont i nuous wel ds 
smoot h wher e exposed.

Const r uct  met al  st ai r  uni t s t o s i zes and ar r angement s i ndi cat ed t o suppor t  
a mi ni mum l i ve l oad of  500 ki l ogr am per  squar e met er .   Pr ovi de f r ami ng,  
hanger s,  col umns,  st r ut s,  c l i ps,  br acket s,  bear i ng pl at es,  and ot her  
component s as r equi r ed f or  t he suppor t  of  st ai r s and pl at f or ms.

2. 2. 2. 2   St ai r  Fr ami ng

Fabr i cat e st r i nger s of  st r uct ur al  st eel  channel s,  or  pl at es,  or  a 
combi nat i on t her eof  as i ndi cat ed.   Pr ovi de cl osur es f or  exposed ends of  
st r i ngs.

Const r uct  pl at f or ms of  st r uct ur al  st eel  channel  header s and mi scel l aneous 
f r ami ng member s as i ndi cat ed.   Bol t  header s t o st r i nger s and newel s,  and 
bol t  f r ami ng member s t o st r i nger s and header s.

2. 2. 2. 3   Ri ser ,  Subt r ead,  and Subpl at f or m Met al  Pans

[ For m met al  pans of  2. 8 mi l l i met er  st r uct ur al  st eel  sheet s,  conf or mi ng t o 
ASTM A1011/ A1011M,  or  JI S G 3136,   Gr ade 36.   Shape t he pans t o t he 
conf i gur at i on i ndi cat ed.

] [ For m met al  pans of  2. 8 mi l l i met er  gal vani zed st r uct ur al  st eel  sheet s,  
conf or mi ng t o ASTM A653/ A653M,  or  JI S G 3302,  Gr ade A,  wi t h z i nc coat i ng 
conf or mi ng t o ASTM A653/ A653M or  JI S G 3302 and ASTM A924/ A924M or  
JI S G 3302.   Shape t he pans t o t he conf i gur at i on i ndi cat ed.

] Const r uct  r i ser s and subt r ead met al  pans wi t h st eel  angl e suppor t i ng 
br acket s,  of  t he s i ze i ndi cat ed,  wel ded t o st r i nger s.   Secur e met al  pans 
t o br acket s wi t h r i vet s or  wel ds.   Secur e subpl at f or m met al  pans t o 
pl at f or m f r ames wi t h wel ds.

SECTI ON 05 51 00  Page 7



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

2. 2. 2. 4   Met al  Saf et y Nosi ngs

Bet ween st r i nger s,  pr ovi de abr asi ve cast  met al  saf et y nosi ngs,  wi de by t he 
f ul l  l engt h of  t he st ep.   Fabr i cat e nosi ngs t o t he t hi ckness,  pr of i l e,  and 
sur f ace pat t er n i ndi cat ed.   Equi p each nosi ng wi t h i nt egr al  anchor s f or  
embeddi ng i n t he pan f i l l  mat er i al ,  and space t he anchor s not  mor e t han 
100 mi l l i met er  f r om each end and not  mor e t han 380 mi l l i met er  on cent er .

2. 2. 2. 5   St eel  Fl oor  Pl at e Tr eads and Pl at f or ms

Pr ovi de r ai sed- pat t er n st eel  f l oor  pl at e f abr i cat ed f r om st eel  compl yi ng 
wi t h ASTM A36/ A36Mor  JI S G 3101,  JI S G 3106,  JI S G 3114,  JI S G 3136.   
Pr ovi de t he pat t er n i ndi cat ed or ,  i f  not  i ndi cat ed,  as sel ect ed f r om t he 
manuf act ur er ' s st andar d pat t er ns.

For m t r eads of  6 mi l l i met er  t hi ck st eel  f l oor  pl at e wi t h i nt egr al  nosi ng 
and back- edge st i f f ener .   Wel d st eel  suppor t i ng br acket s t o st r i ngs,  and 
wel d t r eads t o br acket s.

[ Fabr i cat e pl at f or ms of  st eel  f l oor  pl at e t o t he t hi ckness i ndi cat ed.   
Pr ovi de nosi ng t hat  mat ch t r eads at  l andi ngs.   Secur e f l oor  pl at es t o 
pl at f or m f r ami ng member s wi t h wel ds.

] 2. 2. 2. 6   Saf et y Nosi ngs f or  Concr et e Tr eads

[ Pr ovi de saf et y nosi ngs of  [ cast  al umi num]  [ cast  i r on]  wi t h [ cr oss- hat ched]  
[ pl ai n]  abr asi ve sur f aces,  or  ext r uded al umi num wi t h abr asi ve i nser t s,  at  
l east  100 mm wi de and 6 mm t hi ck [ and t er mi nat i ng at  not  mor e t han 150 mm 
f r om t he ends of  t r eads]  [ f or  met al - pan cement - f i l l ed t r eads ext endi ng t he 
f ul l  l engt h of  t he t r ead]  f or  st ai r s and [ as i ndi cat ed]  f or  pl at f or ms and 
l andi ngs.   Pr ovi de saf et y nosi ngs wi t h anchor s embedded a mi ni mum of  20 mm 
i n t he concr et e and wi t h t ops f l ush wi t h t he t op of  t he t r af f i c  sur f ace.

] 2. 2. 2. 7   Saf et y Tr eads

[ NAAMM MBG 531 [ al umi num]  [ st eel ] ,  Type [ _____] ]  [ Pl ank gr at i ng 
ASTM A653/ A653M or  JI S G 3302,  Z275]  [ al umi num ASTM B209M, ]  [
ASTM A1011/ A1011M or  JI S G 3136,  st eel  pan f or  concr et e t r ead.

] 2. 2. 2. 8   St eel  Fr ami ng f or  Concr et e St ai r s

When necessar y,  modi f y f abr i cat ed uni t s t o f i t  act ual  di mensi ons of  t he 
suppor t i ng st r uct ur e.   Joi n st eel  component s by wel di ng.   Pr ovi de 2 
mi l l i met er  st eel  r i ser s unl ess ot her wi se i ndi cat ed.   Ar r ange component s t o 
r ecei ve f i ni sh mat er i al s as i ndi cat ed.

2. 2. 3   Fl oor  Gr at i ng Tr eads and Pl at f or ms

Pr ovi de f l oor  gr at i ng t r eads and pl at f or ms conf or mi ng t o  ASTM A6/ A6M or  
JI S G 3138,  ASTM A29/ A29M or  JI S G 3138- 2021 and NAAMM MBG 531,  " Met al  Bar  
Gr at i ng Manual . "   Pr ovi de t he pat t er n,  spaci ng,  and bar  s i zes as i ndi cat ed:

[ a.   Gal vani zed f i ni sh,  conf or mi ng t o ASTM A123/ A123M or  JI S H 8641.

] [ b.   Manuf act ur er ' s baked- on pr i mer  f or  pai nt ed f i ni shes.

] Fabr i cat e gr at i ng t r eads wi t h st eel  pl at e nosi ngs on one edge and wi t h 
st eel  angl e or  st eel  pl at e car r i er s at  each end f or  st r i ng connect i ons.   
Secur e t r eads t o st r i ngs wi t h bol t s.
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Mat ch t he nosi ngs of  gr at i ng pl at f or ms wi t h t he nosi ng of  gr at i ng t r eads 
at  l andi ngs.   Pr ovi de t oepl at es wher e t he open- si ded edges of  f l oor  
gr at i ng meet  pl at f or m f r ami ng member s.

2. 2. 4   Pr ot ect i ve Coat i ng

[ Shop- pr i me st eel wor k as i ndi cat ed i n accor dance wi t h [ AI SC/ AI SI  121]  
[ Sect i on 09 97 13. 00 40 STEEL COATI NGS] ,  except  sur f aces of  st eel  encased 
i n concr et e;  wel ded sur f aces;  hi gh- st r engt h,  bol t - connect ed sur f aces;  and 
sur f aces of  cr ane r ai l s.

] [ Hot - di p gal vani ze st eel wor k as i ndi cat ed i n accor dance wi t h ASTM A123/ A123M
 or  JI S H 8641.   Touch up abr aded sur f aces and cut  ends of  gal vani zed 
member s wi t h z i nc- dust ,  z i nc- oxi de pr i mer ,  or  an appr oved gal vani z i ng 
r epai r  compound.

] 2. 3   COMPONENTS

2. 3. 1   St eel  St ai r s

Pr ovi de st eel  st ai r s compl et e wi t h st r i nger s,  [ st eel - pl at e t r eads and 
r i ser s, ]  [ met al - pan concr et e- f i l l ed t r eads, ]  [ gr at i ng t r eads, ]  [ nonski d 
met al l i c  t r eads, ]  [ pr ecast  concr et e t r eads, ]  l andi ngs,  col umns,  handr ai l s,  
and necessar y bol t s and ot her  f ast eni ngs.   [ Hot - di p- gal vani ze]  
[ Shop- pai nt ]  st eel  st ai r s and accessor i es.

2. 3. 1. 1   Desi gn Loads

Desi gn st ai r s t o sust ai n a l i ve l oad of  not  l ess t han [ _____]  kg per  
squar e met er ,  or  a concent r at ed l oad of  [ _____]  appl i ed wher e i t  i s  most  
cr i t i cal .   Except  f or  a commer ci al  pr oduct ,  desi gn and f abr i cat e st eel  
st ai r s t o conf or m t o AI SC 360.   [ Desi gn f i r e st ai r s t o conf or m t o NFPA 101. ]

2. 3. 1. 2   Mat er i al s

Pr ovi de st eel  st ai r s of  wel ded const r uct i on except  t hat  bol t s may be used 
wher e wel di ng i s not  pr act i cabl e.   Do not  use scr ew or  scr ew- t ype 
connect i ons.

a.   St r uct ur al  St eel :   ASTM A36/ A36M or  JI S G 3101,  JI S G 3106,  JI S G 3114,  
JI S G 3136.

b.   Gr at i ngs f or  Tr eads and Landi ngs:   [ NAAMM MBG 531]  [ or ]  [ Pl ank 
gr at i ng;  ASTM A653/ A653M or  JI S G 3302,  Z275 f or  st eel ;  ASTM B209M f or  
al umi num. ]  [ Pr ovi de gr at i ngs wi t h nonsl i p nosi ngs. ]   [ wi t h s l i p 
r esi st ance exceedi ng a st at i c coef f i c i ent  of  f r i c t i on,  bot h wet  and 
dr y,  of  [ 0. 5]  [ 0. 6]  as t est ed i n accor dance wi t h ASTM F1679. ]

c.   Suppor t  [ st eel  f l oor  pl at e]  [ met al  pan f or  concr et e f i l l ]  [ s t eel  
gr at i ng]  on angl e c l eat s wel ded t o st r i nger s or  t r eads wi t h i nt egr al  
c l eat s,  wel ded or  bol t ed t o t he st r i nger .   [ Pr ovi de sheet - st eel  
l andi ngs wi t h angl e st i f f ener s wel ded on. ]   Cl ose exposed ends.   [ For  
ext er i or  st ai r s,  f or m al l  exposed j oi nt s t o excl ude wat er . ]

[ d.   Ensur e t hat  pr ecast  concr et e t r eads ar e f act or y- bui l t  as speci f i ed i n 
Sect i on 03 45 33 PRECAST[  PRESTRESSED]  STRUCTURAL CONCRETE.

] e.   Bef or e f abr i cat i on,  obt ai n necessar y f i el d measur ement s and ver i f y 
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dr awi ng di mensi ons.

f .   Cl ean met al  sur f aces f r ee of  mi l l  scal e,  f l ake r ust ,  and r ust  pi t t i ng 
bef or e shop f i ni shi ng.   Wel d per manent  connect i ons.   Fi ni sh wel ds 
f l ush and smoot h on sur f aces t hat  wi l l  be exposed af t er  i nst al l at i on.

2. 3. 2   St eel  St ai r s,  Ci r cul ar

Pr ovi de st andar d open r i ser  const r uct ed of  st eel ,  wi t h a mi ni mum out si de 
di amet er  of  1800 mm and wi t h 12 t r eads t o t he c i r c l e.   Const r uct  t he 
cent er  pol e f r om one cont i nuous l engt h of  c i r cul ar ,  col d- dr awn,  seaml ess 
t ube wi t h a mi ni mum out si de di amet er  of  90 mm and wi t h caps at  t he t op 
pl at e and base pl at e havi ng count er sunk machi ne scr ews and expansi on 
shi el ds f or  f ast eni ng t o t he concr et e f l oor  s l ab.   Const r uct  t r eads and 
pl at f or ms f r om st eel  gr at i ng conf or mi ng t o NAAMM MBG 531.   [ Pr ovi de 
nonsl i p nosi ngs f or  gr at i ngs. ]   [ Desi gn sl i p- r esi st ant  gr at i ngs t o exceed 
a st at i c coef f i c i ent  of  f r i c t i on of  0. 5 [ 0. 6]  as t est ed i n accor dance wi t h 
ASTM F1679. ]

2. 3. 3   Sof f i t  Cl i ps

Pr ovi de cl i ps wi t h hol es f or  at t achi ng met al  f ur r i ng f or  pl ast er ed 
sof f i t s.   Space t he cl i ps not  mor e t han 300 mi l l i met er  on cent er ,  and wel d 
t hem t o st ai r  t r eads and pl at f or ms as r equi r ed.

2. 3. 4   Concr et e I nser t s

[ Thr eaded- t ype concr et e i nser t s consi st i ng of  gal vani zed f er r ous cast i ngs,  
i nt er nal l y t hr eaded t o r ecei ve M20 di amet er  machi ne bol t s;  ei t her  
mal l eabl e i r on conf or mi ng t o ASTM A47/ A47M or  JI S G 5705 or  cast  st eel  
conf or mi ng t o ASTM A27/ A27M or  JI S G 5101,  and hot - di p- gal vani zed i n 
accor dance wi t h ASTM A153/ A153M or  JI S H 8641.

] [ Wedge- t ype concr et e i nser t s consi st i ng of  gal vani zed box- t ype f er r ous 
cast i ngs desi gned t o accept  M20 di amet er  bol t s havi ng speci al  wedge- shaped 
heads;  ei t her  mal l eabl e i r on conf or mi ng t o ASTM A47/ A47M or  JI S G 5705 or  
cast  st eel  conf or mi ng t o ASTM A27/ A27M and hot - di p- gal vani zed i n 
accor dance wi t h ASTM A153/ A153M or  JI S H 8641.

] [ Car bon st eel  bol t s havi ng speci al  wedge- shaped heads,  nut s,  washer s,  and 
shi ms and gal vani zed i n accor dance wi t h ASTM A153/ A153M or  JI S H 8641.   
Pr ovi de sl ot t ed- t ype concr et e i nser t s consi st i ng of  gal vani zed 3 mi l l i met er
 t hi ck pr essed st eel  pl at e conf or mi ng t o ASTM A283/ A283M or  JI S G 3101;  of  
box- t ype wel ded const r uct i on wi t h s l ot  desi gned t o r ecei ve M20 di amet er  
squar e- head bol t  wi t h knockout  cover ;  and be hot - di p- gal vani zed i n 
accor dance wi t h ASTM A123/ A123M or  JI S H 8641.

] 2. 3. 5   Masonr y Anchor age Devi ces

Pr ovi de masonr y anchor age devi ces consi st i ng of  expansi on shi el ds 
compl yi ng wi t h AASHTO M 314,  ASTM E488/ E488M and ASTM C514 as f ol l ows:

[ a.   Lead expansi on shi el ds f or  machi ne scr ews and bol t s 6 mi l l i met er  and 
smal l er ;  head- out  embedded- nut  t ype,  s i ngl e uni t  c l ass,  Gr oup I ,  Type 
1,  Cl ass 1.

] [ b.   Lead expansi on shi el ds f or  machi ne scr ews and bol t s l ar ger  t han 6 
mi l l i met er  i n s i ze;  head- out  embedded- nut  t ype,  mul t i pl e uni t  c l ass,  
Gr oup I ,  Type 1,  Cl ass 2.
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] [ c.   Bol t  anchor  expansi on shi el ds f or  l ag bol t s;  z i nc- al l oy,  l ong- shi el d 
anchor s c l ass,  Gr oup I I ,  Type 1,  Cl ass 1.

] [ d.   Bol t  anchor  expansi on shi el ds f or  bol t s;  c l osed- end bot t om- bear i ng 
c l ass,  Gr oup I I ,  Type 2,  Cl ass 1.

]
Use t oggl e bol t s of  t he t umbl e- wi ng t ype,  conf or mi ng t o ASTM A325M,  
ASTM A449,  and ASTM C636/ C636M,  t ype,  c l ass,  and st y l e as r equi r ed.

2. 3. 6   Fast ener s

Sel ect  gal vani zed zi nc- coat ed f ast ener s conf or mi ng t o ASTM A153/ A153M or  
JI S H 8641 f or  ext er i or  appl i cat i ons or  wher e t he f ast ener s ar e bui l t  i nt o 
ext er i or  wal l s or  f l oor  syst ems.   Sel ect  t he f ast ener s f or  t he t ype,  
gr ade,  and cl ass r equi r ed f or  t he i nst al l at i on of  st eel  st ai r  i t ems:

a.   St andar d/ r egul ar  hexagon- head bol t s and nut s,  conf or mi ng t o ASTM F568M,
 or  JI S B 1180 /  JI S B 1181.

b.   Squar e- head l ag bol t s conf or mi ng t o I SO 898- 1, .

c.   Cadmi um- pl at ed st eel  machi ne scr ews,  conf or mi ng t o ASME B18. 6. 7M, .

d.   Fl at - head car bon st eel  wood scr ews,  conf or mi ng t o ASME B18. 6. 5M, .

e.   Pl ai n,  r ound,  gener al - assembl y- gr ade,  car bon st eel  washer s,  conf or mi ng 
t o ASME B18. 22M.

f .   Hel i cal - spr i ng,  car bon st eel  l ockwasher s,  conf or mi ng t o I SO 898- 1.

2. 4   MATERI ALS

2. 4. 1   St r uct ur al  St eel  Pl at es,  Shapes and Bar s

St r uct ur al  s i ze shapes and pl at es,  conf or mi ng t o ASTM A36/ A36M or  
JI S G 3101,  JI S G 3106,  JI S G 3114,  JI S G 3136,  unl ess ot her wi se not ed,  
except  bent  or  col d- f or med pl at es.

St eel  pl at es -  bent  or  col d- f or med,  conf or mi ng t o ASTM A283/ A283M or  
JI S H 8641,  Gr ade C.

St eel  bar s and bar - s i ze shapes,  conf or mi ng t o ASTM A36/ A36M or  JI S G 3101,  
JI S G 3106,  JI S G 3114,  JI S G 3136,  unl ess ot her wi se not ed f or  st eel  bar s 
and bar - s i ze shapes.

2. 4. 2   St r uct ur al  St eel  Tubi ng

Pr ovi de t he f ol l owi ng:

[ a.   St r uct ur al  st eel  t ubi ng,  hot - f or med,  wel ded or  seaml ess,  conf or mi ng t o 
ASTM A500/ A500M or  JI S G 3444 /  JI S G 3475,  Gr ade B,  unl ess ot her wi se 
not ed.

] [ St r uct ur al  st eel  t ubi ng,  hot - f or med,  wel ded or  seaml ess,  conf or mi ng t o 
[ _____]  Gr ade [ _____] .
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] 2. 4. 3   Hot - Rol l ed Car bon St eel  Bar s

Pr ovi de t he f ol l owi ng:

[ a.   Hot - r ol l ed car bon st eel  bar s and bar - s i ze shapes,  conf or mi ng t o 
ASTM A575 or  JI S G 3138,  gr ade as sel ect ed by t he f abr i cat or .

] [ b.   Hot - r ol l ed car bon st eel  bar s and bar - s i ze shapes,  conf or mi ng t o 
[ _____] ,  gr ade as sel ect ed by t he f abr i cat or .

] 2. 4. 4   Col d- Fi ni shed St eel  Bar s

Pr ovi de t he f ol l owi ng:

[ a.   Col d- f i ni shed st eel  bar s conf or mi ng t o ASTM A108 or  JI S G 3138,  gr ade 
as sel ect ed by t he f abr i cat or .

] [ b.   Col d- f i ni shed st eel  bar s conf or mi ng t o [ _____] ,  gr ade as sel ect ed by 
t he f abr i cat or .

] 2. 4. 5   Hot - Rol l ed Car bon St eel  Sheet s and St r i ps

Pr ovi de t he f ol l owi ng:

[ a.   Hot - r ol l ed car bon sheet s and st r i ps conf or mi ng t o ASTM A568/ A568M or  
JI S G 3136 and ASTM A1011/ A1011M or  JI S G 3136,  pi ckl ed and oi l ed.

] [ b.   Hot - r ol l ed car bon sheet s and st r i ps conf or mi ng t o [ _____] .

] 2. 4. 6   Col d- Rol l ed Car bon St eel  Sheet s

Pr ovi de t he f ol l owi ng:

[ a.   Col d- r ol l ed car bon st eel  sheet s conf or mi ng t o ASTM A1008/ A1008M  or  
JI S G 3136.

] [ b.   Col d- r ol l ed car bon st eel  sheet s conf or mi ng t o [ _____] .

] 2. 4. 7   Gal vani zed Car bon St eel  Sheet s

Pr ovi de t he f ol l owi ng:

[ a.   Gal vani zed car bon st eel  sheet s conf or mi ng t o ASTM A653/ A653M or  
JI S G 3302,  wi t h gal vani z i ng conf or mi ng t o ASTM A653/ A653M or  
JI S G 3302 and ASTM A924/ A924M or  JI S G 3302.

] [ b.   Gal vani zed car bon st eel  sheet s conf or mi ng t o [ _____] ,  wi t h gal vani z i ng 
conf or mi ng t o [ _____] .

] 2. 4. 8   Col d- Dr awn St eel  Tubi ng

Pr ovi de t he f ol l owi ng:

[ a.   Col d- dr awn st eel  t ubi ng conf or mi ng t o ASTM A512 or  JI S G 3466,  sunk 
dr awn,  but t - wel ded,  col d- f i ni shed,  and st r ess- r el i eved.

] [ b.   Col d- dr awn st eel  t ubi ng conf or mi ng t o [ _____] ,  [ _____] .
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] 2. 4. 9   Gr ay I r on Cast i ngs

Pr ovi de t he f ol l owi ng:

[ a.   Gr ay i r on cast i ngs conf or mi ng t o ASTM A48/ A48Mor  JI S G 5501,  Cl ass 30.

] [ b.   Gr ay i r on cast i ngs conf or mi ng t o [ _____] ,  Cl ass [ _____] .

] 2. 4. 10   Mal l eabl e I r on Cast i ngs

Pr ovi de t he f ol l owi ng:

[ a.   Mal l eabl e i r on cast i ngs conf or mi ng t o ASTM A47/ A47Mor  JI S G 5705,  
gr ade as sel ect ed.

] [ b.   Mal l eabl e i r on cast i ngs conf or mi ng t o [ _____] ,  gr ade as sel ect ed.

] 2. 4. 11   St eel  Pi pe

Pr ovi de t he f ol l owi ng:

[ a.   St eel  pi pe conf or mi ng t o ASTM A53/ A53M or  JI S G 3466,  t ype as 
sel ect ed,  Gr ade B;  pr i med f i ni sh,  unl ess gal vani z i ng i s r equi r ed;  
st andar d wei ght  ( Schedul e 40) .

] [ b.   St eel  pi pe conf or mi ng t o [ _____] ,  t ype as sel ect ed,  Gr ade [ _____] ;  
pr i med f i ni sh,  unl ess gal vani z i ng i s r equi r ed;  [ st andar d wei ght  
( Schedul e 40) ]  [ _____] .

] PART 3   EXECUTI ON

3. 1   PREPARATI ON

Cl ean sur f aces t hor oughl y bef or e i nst al l at i on.   Pr epar e sur f aces usi ng t he 
met hods r ecommended by t he manuf act ur er  f or  achi evi ng t he best  r esul t  f or  
t he subst r at e under  t he pr oj ect  condi t i ons.   Exami ne mat er i al s upon 
ar r i val  at  s i t e.  Not i f y t he car r i er  and manuf act ur er  of  any damage.

Pr ot ect  i nst al l ed pr oduct s unt i l  compl et i on of  pr oj ect .   Touch up,  r epai r  
or  r epl ace,  damaged pr oduct s bef or e subst ant i al  compl et i on

3. 2   I NSTALLATI ON

I nst al l  i n accor dance wi t h t he manuf act ur er ' s i nst r uct i ons and appr oved 
submi t t al s.   I nst al l  i n pr oper  r el at i onshi p wi t h adj acent  const r uct i on.

I nst al l  i t ems at  l ocat i ons i ndi cat ed,  accor di ng t o t he manuf act ur er ' s 
i nst r uct i ons.   Ver i f y al l  measur ement s and t ake al l  f i el d measur ement s 
necessar y bef or e f abr i cat i on.   Ensur e t hat  exposed f ast eni ngs ar e 
compat i bl e wi t h gener al l y mat ch t he col or  and f i ni sh of ,  and har moni ze 
wi t h t he mat er i al  t o whi ch t hey ar e appl i ed.   I ncl ude mat er i al s and par t s 
necessar y t o compl et e each i t em,  even t hough such wor k i s not  def i ni t el y 
shown or  speci f i ed.   Poor  mat chi ng of  hol es f or  f ast ener s i s cause f or  
r ej ect i on.   Conceal  f ast eni ngs wher e pr act i cabl e.   Sel ect  t hi ckness of  
met al  and det ai l s of  assembl y and suppor t s t hat  adequat el y st r engt hen and 
st i f f en t he const r uct i on.   For m j oi nt s exposed t o t he weat her  t o excl ude 
wat er .
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3. 2. 1   Fi el d Pr epar at i on

Remove r ust - pr event i ve coat i ng j ust  bef or e f i el d er ect i on,  usi ng a r emover  
appr oved by t he coat i ng manuf act ur er .   Pr ovi de sur f aces,  when assembl ed,  
f r ee of  r ust ,  gr ease,  di r t  and ot her  f or ei gn mat t er .

3. 2. 2   Fi el d Wel di ng

Compl y wi t h AWS D1. 1/ D1. 1M i n execut i ng manual  shi el ded- met al  ar c wel di ng,  
( f or  appear ance and qual i t y of  new wel ds)  and i n cor r ect i ng exi st i ng 
wel di ng.

3. 2. 3   Saf et y Nosi ngs

Compl et el y embed nosi ng i n concr et e bef or e t he i ni t i al  set  of  t he concr et e 
occur s and f i ni sh f l ush wi t h t he t op of  t he concr et e sur f ace.

3. 2. 4   Touchup Pai nt i ng

I mmedi at el y af t er  i nst al l at i on,  c l ean al l  f i el d wel ds,  bol t ed connect i ons,  
and abr aded ar eas of  t he shop- pai nt ed mat er i al ,  and r epai nt  exposed ar eas 
wi t h t he same pai nt  used f or  shop pai nt i ng.   Appl y pai nt  by br ush or  spr ay 
t o pr ovi de a mi ni mum dr y- f i l m t hi ckness of  0. 051 mi l l i met er .

        - -  End of  Sect i on - -
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SECTI ON 05 51 33

METAL LADDERS
02/ 16

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S B 1048 ( 2007)  Fast ener s -  Hot  Di p Gal vani zed 
Coat i ngs

JI S B 9713- 4 ( 2004)  Saf et y of  machi ner y- Means of  
per manent  access t o machi ner y- Par t  4:  
Fi xed Ladder s

JI S G 3101 ( 2020)  Rol l ed St eel s f or  Gener al  St r uct ur e 

JI S G 3302 ( 2022)  Hot  Di p Zi nc Coat ed St eel  Sheet  and 
St r i p

JI S G 3444 ( 2021)  Car bon St eel  Tubes f or  Gener al  
St r uct ur e

JI S G 3466 ( 2021)  Car bon St eel  Squar e and Rect angul ar  
Tubes f or  Gener al  St r uct ur e

JI S G 5705 ( 2018)  Mal l eabl e I r on Cast i ngs

JI S H 4000 ( 2017)  Al umi ni um and Al umi ni um Al l oy 
  Sheet s,  St r i ps and Pl at es ( Amendment  1)

JI S H 4100 ( 2015)  Al umi num and Al umi num Al l oy 
Ext r uded Pr of i l es

JI S H 5202 ( 2010)  Al umi num Al l oy Cast i ngs

JI S K 2208 ( 2009)  Asphal t  Emul si on

JI S K 5553 ( 2006)  Thi ck Fi l m Zi nc Ri ch Pai nt

JI S H 8641 ( 2021)  Hot  Di p Gal vani zed Coat i ngs

JI S K 5674 ( 2019)  Lead- Fr ee,  Chr omi um- Fr ee 
Ant i cor r osi ve Pai nt s

JI S Z 0310 ( 2016)  Abr asi ve Bl ast  Cl eani ng Met hods f or  
Sur f ace Pr epar at i on

JI S Z 3410 ( 2013)  Wel di ng Coor di nat i on -  Tasks and 
Responsi bi l i t i es
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JI S Z 3801 ( 2018)  St andar d Qual i f i cat i on Test  and 
Accept ance Requi r ement s f or  Manual  Wel di ng 
Techni que

JI S Z 3841 ( 2018)  St andar d Qual i f i cat i on Test  and 
Accept ance Requi r ement s f or  Semi - Aut omat i c 
Wel di ng Techni que

OSHA 1910. 28 Occupat i onal  Saf et y and Heal t h 
Admi ni st r at i on

1. 2   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e [ f or  Cont r act or  Qual i t y 
Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When used,  a desi gnat i on 
f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he 
submi t t al  f or  t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on 
i n t he Sust ai nabi l i t y  eNot ebook,  i n conf or mance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Ladder s,  I nst al l at i on Dr awi ngs

Shi p' s Ladder  ( Wi t h or  Wi t hout  Guar ds) ,  I nst al l at i on Dr awi ngs

SD- 03 Pr oduct  Dat a

Ladder s

Shi p' s Ladder  ( Wi t h or  Wi t hout  Guar ds)

Ladder  Saf et y Devi ces ( Cl i mbi ng Ladder  Fal l  Ar r est  Syst ems)

SD- 07 Cer t i f i cat es

Fabr i cat or  Cer t i f i cat i on f or  Ladder  Assembl y

Fabr i cat or  Cer t i f i cat i on f or  Shi ps Ladder  Assembl y

1. 3   CERTI FI CATES

Pr ovi de f abr i cat or  cer t i f i cat i on f or  l adder  assembl y st at i ng t hat  t he 
l adder  and associ at ed component s have been f abr i cat ed accor di ng t o t he 
r equi r ement s of  JI S B 9713- 4.

Pr ovi de f abr i cat or  cer t i f i cat i on f or  shi ps l adder  assembl y st at i ng t hat  
t he shi ps l adder  and associ at ed component s have been f abr i cat ed accor di ng 
t o t he r equi r ement s of  JI S B 9713- 4.

1. 4   QUALI FI CATI ON OF WELDERS

Qual i f y wel der s i n accor dance wi t h JI S Z 3801,  or  JI S Z 3841.   Use 
pr ocedur es,  mat er i al s,  and equi pment  of  t he t ype r equi r ed f or  t he wor k.
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1. 5   DELI VERY,  STORAGE,  AND PROTECTI ON

Pr ot ect  f r om cor r osi on,  def or mat i on,  and ot her  t ypes of  damage.   St or e 
i t ems i n an encl osed ar ea f r ee f r om cont act  wi t h soi l  and weat her .  Remove 
and r epl ace damaged i t ems wi t h new i t ems.

PART 2   PRODUCTS

2. 1   MATERI ALS

2. 1. 1   St r uct ur al  Car bon St eel

JI S G 3101.

2. 1. 2   St r uct ur al  Tubi ng

JI S G 3466.

2. 1. 3   St eel  Pi pe

JI S G 3444,  STK400.

2. 1. 4   Fi t t i ngs f or  St eel  Pi pe

St andar d mal l eabl e i r on f i t t i ngs JI S G 5705.

2. 1. 5   Al umi num Al l oy Pr oduct s

Conf or m t o JI S H 4000 f or  sheet  pl at e,  JI S H 4100 f or  ext r usi ons and 
JI S H 5202 f or  cast i ngs,  as appl i cabl e.   Pr ovi de al umi num ext r usi ons at  
l east  3 mm t hi ck and al umi num pl at e or  sheet  at  l east  1. 3 mm t hi ck.

2. 2   FABRI CATI ON FI NI SHES

2. 2. 1   Gal vani z i ng

Hot - di p gal vani ze i t ems speci f i ed t o be zi nc- coat ed,  af t er  f abr i cat i on 
wher e pr act i cabl e.   Gal vani z i ng:   JI S B 1048,  JI S H 8641,  JI S G 3302,  Z27,  
as appl i cabl e.

2. 2. 2   Gal vani ze

Anchor  bol t s,  washer s,  and par t s or  devi ces necessar y f or  pr oper  
i nst al l at i on,  unl ess i ndi cat ed ot her wi se.

2. 2. 3   Repai r  of  Zi nc- Coat ed Sur f aces

Repai r  damaged sur f aces wi t h gal vani z i ng r epai r  met hod and pai nt  
conf or mi ng t o JI S K 5553 by appl i cat i on of  st i ck or  t hi ck past e mat er i al  
speci f i cal l y desi gned f or  r epai r  of  gal vani z i ng,  as appr oved by 
Cont r act i ng Of f i cer .   Cl ean ar eas t o be r epai r ed and r emove sl ag f r om 
wel ds.   Heat  sur f aces t o whi ch st i ck or  past e mat er i al  i s  appl i ed,  wi t h a 
t or ch t o a t emper at ur e suf f i c i ent  t o mel t  t he met al l i cs i n st i ck or  past e;  
spr ead mol t en mat er i al  uni f or ml y over  sur f aces t o be coat ed and wi pe of f  
excess mat er i al .
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2. 2. 4   Shop Cl eani ng and Pai nt i ng

2. 2. 4. 1   Sur f ace Pr epar at i on

Bl ast  c l ean sur f aces i n accor dance wi t hJI S Z 0310.   Sur f aces t hat  wi l l  be 
exposed i n spaces above cei l i ng or  i n at t i c  spaces,  cr awl  spaces,  f ur r ed 
spaces,  and chases may be cl eaned wi t h power  t ool s.   Wash cl eaned sur f aces 
whi ch become cont ami nat ed wi t h r ust ,  di r t ,  oi l ,  gr ease,  or  ot her  
cont ami nant s wi t h sol vent s unt i l  t hor oughl y c l ean.

2. 2. 4. 2   Pr et r eat ment ,  Pr i mi ng and Pai nt i ng

Appl y pr et r eat ment ,  pr i mer ,  and pai nt  i n accor dance wi t h manuf act ur er ' s 
pr i nt ed i nst r uct i ons. [   On sur f aces conceal ed i n t he f i ni shed const r uct i on 
or  not  accessi bl e f or  f i ni sh pai nt i ng,  appl y an addi t i onal  pr i me coat  t o a 
mi ni mum dr y f i l m t hi ckness of  0. 03 mm.   Ti nt  addi t i onal  pr i me coat  wi t h a 
smal l  amount  of  t i nt i ng pi gment . ]

2. 2. 5   Nonf er r ous Met al  Sur f aces

Pr ot ect  by pl at i ng,  anodi c,  or  or gani c coat i ngs.

2. 2. 6   Al umi num Sur f aces

2. 2. 6. 1   Sur f ace Condi t i on

Bef or e f i ni shes ar e appl i ed,  r emove r ol l  mar ks,  scr at ches,  r ol l ed- i n 
scr at ches,  k i nks,  st ai ns,  pi t s,  or ange peel ,  di e mar ks,  st r uct ur al  
st r eaks,  and ot her  def ect s whi ch wi l l  af f ect  uni f or m appear ance of  
f i ni shed sur f aces.

2. 2. 6. 2   Al umi num Fi ni shes

Unexposed pl at e and ext r usi ons may have mi l l  f i ni sh as f abr i cat ed.  
Sandbl ast  cast i ngs'  f i ni sh,  medi um.  Unl ess ot her wi se speci f i ed,  pr ovi de 
al l  ot her  al umi num i t ems wi t h [ st andar d mi l l  f i ni sh. ]  [ hand sanded or  
machi ne f i ni sh t o a 240 gr i t . ]  Pr ovi de a coat i ng t hi ckness not  l ess t han 
t hat  speci f i ed f or  pr ot ect i ve and decor at i ve t ype f i ni shes f or  i t ems used 
i n i nt er i or  l ocat i ons or  ar chi t ect ur al  Cl ass I  t ype f i ni sh f or  i t ems used 
i n ext er i or  l ocat i ons.

2. 3   LADDERS

Fabr i cat e ver t i cal  l adder s conf or mi ng t o JI S B 9713- 4.   Ladder s shal l  be 
capabl e of  suppor t i ng t hei r  maxi mum i nt ended l oad.   Use 65 by 10 mm st eel  
f l at s f or  st r i nger s and 20 mm di amet er  st eel  r ods f or  r ungs.   Ladder  
r ungs,  st ep and cl eat s must  be spaced not  l ess t han 25 cm and not  mor e t han
 400 mm wi de ( measur ed bef or e i nst al l at i on of  l adder  saf et y syst em) ,  
spaced no mor e t han 36 cm apar t ,  pl ug wel ded or  shoul der ed and headed i nt o 
st r i nger s.   I nst al l  l adder s so t hat  t he maxi mum per pendi cul ar  di st ance 
f r om t he cent er l i ne of  t he st eps or  r ungs,  or  gr ab bar s,  or  bot h,  t o t he 
near est  per manent  obj ect  i n t he back of  t he l adder  or  t o t he f i ni shed wal l  
sur f ace wi l l  not  be l ess t han 175 mm,  except  f or  t he el evat or  pi t  l adder s,  
whi ch have a mi ni mum per pendi cul ar  di st ance of  11 cm.   Pr ovi de heavy cl i p 
angl es r i vet ed or  bol t ed t o t he st r i nger  and dr i l l ed[  f or  not  l ess t han t wo
 12 mm di amet er  expansi on bol t s]  as i ndi cat ed.   Pr ovi de i nt er medi at e c l i p 
angl es not  over  1200 mm on cent er s.   The t op r ung of  t he l adder  must  be 
l evel  wi t h t he t op of  t he access l evel ,  par apet  or  l andi ng ser ved by t he 
l adder  except  f or  hat ches or  wel l s.   Ext end t he si de r ai l s of  t hr ough or  
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si de st ep l adder s 105 cent i met er s above t he access l evel .   Pr ovi de l adder  
access pr ot ect i ve swi ng gat es at  t he t op of  access/ egr ess l evel .   The 
dr awi ngs must  i ndi cat e l adder  l ocat i ons and det ai l s of  cr i t i cal  di mensi ons 
and mat er i al s.

2. 3. 1   Phasi ng out  of  Ladder  Cages and Wel l s ( 29 CFR 1910. 28,  Nov 2016)

Conf or m t o JI S B 9713- 4.

[ Each l adder  i nst al l ed bef or e 19 November ,  2018 shal l  be equi pped wi t h a 
per sonal  f al l  ar r est  syst em,  l adder  saf et y devi ce ( c l i mbi ng Ladder  Fal l  
Ar r est  Syst em) ,  cage,  or  wel l .

] Each newl y i nst al l ed l adder  over  6, 000 mm i n l engt h shal l  onl y be equi pped 
wi t h a per sonal  f al l  ar r est  syst em or  c l i mbi ng l adder  f al l  ar r est  syst em 
( l adder  saf et y devi ce) ,  cages and wel l s ar e pr ohi bi t ed.   When a f i xed 
l adder ,  cage,  or  wel l ,  or  any por t i on of  a sect i on t her eof ,  i s  r epl aced,  a 
per sonal  f al l  ar r est  syst em or  c l i mbi ng l adder  f al l  ar r est  syst em ( l adder  
saf et y devi ce)  i s i nst al l ed i n at  l east  t hat  sect i on of  t he f i xed l adder ,  
cage,  or  wel l  wher e t he r epl acement  i s l ocat ed.   On and af t er  November  18,  
2036,  al l  f i xed l adder s shal l  onl y be equi pped wi t h a per sonal  f al l  ar r est  
syst em or  a l adder  saf et y devi ce ( c l i mbi ng l adder  Fal l  Ar r est  Syst em) .

2. 3. 2   Ladder  Saf et y Devi ces ( Cl i mbi ng Ladder  Fal l  Ar r est  Syst ems)  

Conf or m t o JI S B 9713- 4.   I nst al l  l adder  saf et y devi ces on l adder s over  
6000 mm l ong or  mor e.   The l adder  saf et y syst ems must  meet  t he desi gn 
r equi r ement  of  t he l adder s whi ch t hey ser ve.   The l adder  saf et y syst em 
must  be capabl e of  sust ai ni ng a mi ni mum st at i c l oad of  4. 44kN.   The 
appl i ed l oads t r ansf er r ed t o t he c l i mbi ng l adder  mount i ng l ocat i ons as a 
r esul t  of  a f al l  shal l  be speci f i ed by t he manuf act ur er  of  t he c l i mbi ng 
l adder  f al l  ar r est  syst em.   Each l adder  saf et y syst em must  al l ow t he 
wor ker  t o c l i mb up and down usi ng bot h hands and does not  r equi r e t he 
empl oyee cont i nuousl y,  hol d,  push,  or  pul l  any par t  of  t he syst em whi l e 
c l i mbi ng.   The connect i on bet ween t he car r i er  or  l i f el i ne and t he poi nt  of  
at t achment  t o t he body har ness does not  exceed 23 cm.   The l adder  saf et y 
syst em consi st s of  a r i gi d or  f l exi bl e car r i er .   Mount i ngs f or  t he r i gi d 
car r i es ar e at t ached at  each end of  t he car r i er ,  wi t h i nt er medi at e 
mount i ngs spaced as necessar y,  al ong t he ent i r e l engt h of  t he car r i er .   
Mount i ngs f or  f l exi bl e car r i er  ar e at t ached at  each end of  t he car r i er  and 
cabl e gui des f or  f l exi bl e car r i er s ar e i nst al l ed at  l east  7. 6 cm apar t  but  
not  mor e t han 12. 2 m apar t  al ong t he ent i r e l engt h of  t he car r i er .   The 
desi gn and i nst al l at i on of  mount i ngs and cabl e gui des does not  r educe t he 
desi gn st r engt h of  t he l adder .

2. 3. 3   Shi p' s Ladder

Fabr i cat e st r i nger s and f r ami ng of  st eel  pl at e or  shapes.   Bol t ,  r i vet  or  
wel d connect i ons and anchor  t o suppor t i ng const r uct i on.   Pr ovi de t r eads 
wi t h non- sl i p sur f ace as speci f i ed f or  saf et y t r eads.   [ Al umi num l adder s 
may be pr ovi ded,  subj ect  t o appr oval  of  t r eads,  mat er i al s,  and shop 
dr awi ngs.   Requi r ement s shown or  speci f i ed f or  st eel  appl y.   Pr ovi de 
anchor  i t ems of  z i nc- coat ed st eel . ]   Desi gn assembl y,  i ncl udi ng t r ead 
connect i ons and met hods of  at t achment ,  t o suppor t  a l i ve l oad of  1300 N 
per  t r ead.  Pr ovi de r ai l i ngs as speci f i ed f or  met al  handr ai l s.
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PART 3   EXECUTI ON

3. 1   GENERAL I NSTALLATI ON REQUI REMENTS

I nst al l  i t ems at  l ocat i ons i ndi cat ed,  accor di ng t o manuf act ur er ' s 
i nst r uct i ons.   Ver i f y al l  measur ement s and t ake al l  f i el d measur ement s 
necessar y bef or e f abr i cat i on.   Pr ovi de Exposed f ast eni ngs of  compat i bl e 
mat er i al s,  gener al l y mat chi ng i n col or  and f i ni sh,  and har moni ze wi t h t he 
mat er i al  t o whi ch f ast eni ngs ar e appl i ed.   I ncl ude mat er i al s and par t s 
necessar y t o compl et e each i t em,  even t hough such wor k i s not  def i ni t el y 
shown or  speci f i ed.   Poor  mat chi ng of  hol es f or  f ast ener s wi l l  be cause 
f or  r ej ect i on.   Conceal  f ast eni ngs wher e pr act i cabl e.   Thi ckness of  met al  
and det ai l s of  assembl y and suppor t s must  pr ovi de st r engt h and st i f f ness.   
For med j oi nt s exposed t o t he weat her  t o excl ude wat er .   I t ems l i s t ed bel ow 
r equi r e addi t i onal  pr ocedur es.

3. 2   WORKMANSHI P

Met al wor k must  be wel l  f or med t o shape and si ze,  wi t h shar p l i nes and 
angl es and t r ue cur ves.   Dr i l l i ng and punchi ng must  pr oduce cl ean t r ue 
l i nes and sur f aces.   Cont i nuousl y wel d al ong t he ent i r e ar ea of  cont act .   
Do not  t ack wel d exposed connect i ons of  wor k i n pl ace.   Gr i d smoot h 
exposed wel ds.   Pr ovi de smoot h f i ni sh on exposed sur f aces of  wor k i n 
pl ace,  unl ess ot her wi se appr oved.   Wher e t i ght  f i t s  ar e r equi r ed,  mi l l  
j oi nt s.   Cope or  mi t er  cor ner  j oi nt s,  wel l  f or med,  and i n t r ue al i gnment .   
I nst al l  i n accor dance wi t h manuf act ur er ' s i nst al l at i on i nst r uct i ons and 
appr oved dr awi ngs,  cut s,  and det ai l s.

3. 3   ANCHORAGE,  FASTENI NGS,  AND CONNECTI ONS

Pr ovi de anchor age wher e necessar y f or  f ast eni ng met al  i t ems secur el y i n 
pl ace.   I ncl ude f or  anchor age not  ot her wi se speci f i ed or  i ndi cat ed sl ot t ed 
i nser t s,  expansi on anchor s,  and powder - act uat ed f ast ener s,  when appr oved 
f or  concr et e;  t oggl e bol t s and t hr ough bol t s f or  masonr y;  machi ne bol t s,  
car r i age bol t s and powder - act uat ed t hr eaded st uds f or  st eel ;  t hr ough 
bol t s,  l ag bol t s,  and scr ews f or  wood.   Do not  use wood pl ugs i n any 
mat er i al .   Pr ovi de non- f er r ous at t achment s f or  non- f er r ous met al .   Make 
exposed f ast eni ngs of  compat i bl e mat er i al s,  gener al l y mat chi ng i n col or  
and f i ni sh,  t o whi ch f ast eni ngs ar e appl i ed.   Conceal  f ast eni ngs wher e 
pr act i cabl e.

3. 4   WELDI NG

Per f or m wel di ng,  wel di ng i nspect i on,  and cor r ect i ve wel di ng,  i n accor dance 
wi t h JI S Z 3410.   Use cont i nuous wel ds on al l  exposed connect i ons.   Gr i nd 
v i s i bl e wel ds smoot h i n t he f i ni shed i nst al l at i on.

3. 5   FI NI SHES

3. 5. 1   Di ssi mi l ar  Mat er i al s

Wher e di ssi mi l ar  met al s ar e i n cont act ,  pr ot ect  sur f aces wi t h a coat  
conf or mi ng t o JI S K 5674 t o pr event  gal vani c or  cor r osi ve act i on.  Wher e 
al umi num i s i n cont act  wi t h concr et e,  pl ast er ,  mor t ar ,  masonr y,  wood,  or  
absor pt i ve mat er i al s subj ect  t o wet t i ng,  pr ot ect  wi t h JI S K 2208,  
asphal t - base emul si on.
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3. 5. 2   Fi el d Pr epar at i on

Remove r ust  pr event i ve coat i ng j ust  pr i or  t o f i el d er ect i on,  usi ng a 
r emover  appr oved by t he r ust  pr event i ve manuf act ur er .   Sur f aces,  when 
assembl ed,  must  be f r ee of  r ust ,  gr ease,  di r t  and ot her  f or ei gn mat t er .

3. 5. 3   Envi r onment al  Condi t i ons

Do not  c l ean or  pai nt  sur f ace when damp or  exposed t o f oggy or  r ai ny 
weat her ,  when met al l i c  sur f ace t emper at ur e i s l ess t han mi nus 15 degr ees C 
above t he dew poi nt  of  t he sur r oundi ng ai r ,  or  when sur f ace t emper at ur e i s 
bel ow 7 degr ees C or  over  35 degr ees C,  unl ess appr oved by t he Cont r act i ng 
Of f i cer .

3. 6   LADDERS

Per  OSHA 1910. 28( b) ( 9) ( i ) ( B) ,  each f i xed l adder  i nst al l ed on and af t er  
November  19,  2018,  shal l  be equi pped wi t h a per sonal  f al l  ar r est  syst em or  
a l adder  saf et y syst em.  Secur e t o t he adj acent  const r uct i on wi t h t he c l i p 
angl es at t ached t o t he st r i nger . [   Secur e t o masonr y or  concr et e wi t h not  
l ess t han t wo 12 mm di amet er  expansi on bol t s. ]   I nst al l  i nt er medi at e c l i p 
angl es not  over  1200 mm on cent er .   I nst al l  br acket s as r equi r ed f or  
secur i ng of  l adder s wel ded or  bol t ed t o st r uct ur al  st eel  or  bui l t  i nt o t he 
masonr y or  concr et e.   Ends of  l adder s must  not  r est  upon [ f i ni shed 
r oof ] [ f l oor ] .

        - -  End of  Sect i on - -
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SECTI ON 05 52 00

METAL RAI LI NGS
02/ 18

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

I NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON ( I SO)

I SO 898- 1 ( 2013)  Mechani cal  Pr oper t i es of  Fast ener s 
Made of  Car bon St eel  and Al l oy St eel  — 
Par t  1:  Bol t s,  Scr ews and St uds wi t h 
Speci f i ed Pr oper t y Cl asses — Coar se Thr ead 
and Fi ne Pi t ch Thr ead

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S B 1048 ( 2007)  Fast ener s -  Hot  Di p Gal vani zed 
Coat i ngs

JI S B 1111 ( 2017)  Cr oss Recessed Machi ne Scr ews

JI S B 1112 ( 2019)  Cr oss- Recessed Head Wood Scr ews

JI S B 1189 ( 2014)  Hexagon Bol t  wi t h Fl ange

JI S B 1251 ( 2018)  Spr i ng Lock Washer s

JI S B 1256 ( 2008)  Pl ai n Washer s

JI S F 2106 ( 2013)  Gener al  Chai n f or  Shi ps

JI S G 3101 ( 2020)  Rol l ed St eel s f or  Gener al  St r uct ur e

JI S G 3138 ( 2021)  Rol l ed St eel  Bar s f or  Bui l di ng 
St r uct ur e

JI S G 3444 ( 2021)  Car bon St eel  Tubes f or  Gener al  
St r uct ur e

JI S G 3459   ( 2017)  St ai nl ess St eel  Pi pes ( Amendment  1)

JI S G 3466 ( 2021)  Car bon St eel  Squar e and Rect angul ar  
Tubes f or  Gener al  St r uct ur e

JI S G 3475 ( 2021)  Car bon St eel  Tubes f or  Bui l di ng 
St r uct ur e

JI S G 4051 ( 2018)  Car bon St eel s f or  Machi ne 
  St r uct ur al  Use ( Amendment  1)

JI S G 4304 ( 2021)  Hot - Rol l ed St ai nl ess St eel  Pl at e,  
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Sheet  and St r i p

JI S G 4305 ( 2015)  Col d- Rol l ed St ai nl ess St eel  Pl at e,  
  Sheet  and St r i p ( Amendment  1)

JI S G 5101 ( 1991)  Car bon St eel  Cast i ngs

JI S G 5705 ( 2018)  Mal l eabl e I r on Cast i ngs

JI S H 4040 ( 2015)  Al umi num and Al umi num Al l oy Bar s 
and Wi r es

JI S H 4100 ( 2015)  Al umi num and Al umi num Al l oy Ext r u
ded Pr of i l es

JI S H 5202 ( 2010)  Al umi num Al l oy Cast i ngs

JI S H 8641 ( 2021)  Hot  Di p Gal vani zed Coat i ngs

JI S Z 3410 ( 2013)  Wel di ng Coor di nat i on -  Tasks and 
Responsi bi l i t i es

JI S Z 3420 ( 2003)  Speci f i cat i on and Appr oval  of  
Wel di ng Pr ocedur es f or  Met al l i c  Mat er i al s 
-  Gener al  Rul es

JI S Z 3604 ( 2016)  I ner t  Gas Ar c Wel di ng St andar d f or  
Al umi num

JI S Z 3801 ( 2018)  St andar d Qual i f i cat i on Test  and 
Accept ance Requi r ement s f or  Manual  Wel di ng 
Techni que

JI S Z 3841 ( 2018)  St andar d Qual i f i cat i on Test  and 
Accept ance Requi r ement s f or  Semi - Aut omat i c 
Wel di ng Techni que

MI NI STRY OF LAND,  I NFRASTRUCTURE,  TRANSPORT AND TOURI SM ( MLI T)

MLI T Chapt er  14 Met al  Wor k

1. 2   ADMI NI STRATI VE REQUI REMENTS

1. 2. 1   Pr ei nst al l at i on Meet i ngs

Wi t hi n [ 30]  [ _____]  days of  cont r act  awar d,  submi t  f abr i cat i on dr awi ngs 
[ t o t he Cont r act i ng Of f i cer ]  f or  t he f ol l owi ng i t ems:

[ a.   I r on and st eel  har dwar e

] [ b.   St eel  shapes,  pl at es,  bar s and st r i ps

] [ c.   St eel  r ai l i ngs and handr ai l s

] [ d.   St ai nl ess St eel  r ai l i ngs and handr ai l s

] [ e.   Al umi num r ai l i ngs and handr ai l s

] f .   Anchor age and f ast eni ng syst ems
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Submi t  manuf act ur er ' s cat al og dat a,  i ncl udi ng t wo copi es of  manuf act ur er s 
speci f i cat i ons,  l oad t abl es,  di mensi on di agr ams,  and anchor  det ai l s f or  
t he f ol l owi ng i t ems:

[ a.   St r uct ur al - st eel  pl at es,  shapes,  and bar s

] [ b.   St r uct ur al - st eel  t ubi ng

] [ c.   Col d- f i ni shed st eel  bar s

] [ d.   Hot - r ol l ed car bon st eel  bar s

] [ e.   Col d- dr awn st eel  t ubi ng

] [ f .   Concr et e i nser t s

] [ g.   Masonr y anchor age devi ces

] [ h.   Pr ot ect i ve coat i ng

] [ i .   St eel  r ai l i ngs and handr ai l s

] [ j .   St ai nl ess St eel  r ai l i ngs and handr ai l s

] [ k.   Al umi num r ai l i ngs and handr ai l s

] l .   Anchor age and f ast eni ng syst ems

1. 3   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e [ f or  Cont r act or  Qual i t y 
Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When used,  a desi gnat i on 
f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he 
submi t t al  f or  t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on 
i n t he Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Fabr i cat i on Dr awi ngs;  G[ ,  [ _____] ]

I r on and St eel  Har dwar e

St eel  Shapes,  Pl at es,  Bar s and St r i ps

SD- 07 Cer t i f i cat es

Wel di ng Pr ocedur es;  G[ ,  [ _____] ]

Wel der  Qual i f i cat i on;  G[ ,  [ _____] ]

SD- 08 Manuf act ur er ' s I nst r uct i ons

I nst al l at i on I nst r uct i ons
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1. 4   QUALI TY CONTROL

1. 4. 1   Wel di ng Pr ocedur es

[ Sect i on 05 05 23. 16 STRUCTURAL WELDI NG appl i es t o wor k speci f i ed i n t hi s 
sect i on.

] Submi t  r esul t s of  wel di ng pr ocedur es t est i ng i n accor dance wi t h JI S Z 3801 
or  JI S Z 3841 made i n t he pr esence of  t he Cont r act i ng Of f i cer  and by an 
appr oved t est i ng l abor at or y at  t he Cont r act or ' s expense.

1. 4. 2   Wel der  Qual i f i cat i on

Submi t  cer t i f i ed wel der  qual i f i cat i on by t est s i n accor dance wi t h 
JI S Z 3801 or  JI S Z 3841,  or  under  an equi val ent  appr oved qual i f i cat i on 
t est .   I n addi t i on,  per f or m t est s on t est  pi eces i n posi t i ons and wi t h 
c l ear ances equi val ent  t o t hose act ual l y encount er ed.   I f  a t est  wel d f ai l s  
t o meet  r equi r ement s,  conduct  an i mmedi at e r et est  of  t wo t est  wel ds and 
ensur e t hat  each t est  wel d passes.   Fai l ur e i n t he i mmedi at e r et est  wi l l  
r equi r e t hat  t he wel der  be r et est ed af t er  f ur t her  pr act i ce or  t r ai ni ng and 
make a compl et e set  of  t est  wel ds.

PART 2   PRODUCTS

2. 1   DESI GN

Desi gn al l  handr ai l s and guar ds t o r esi st  a concent r at ed l oad of [  890 N] [  
]  [ _____]  i n any di r ect i on at  any poi nt  of  t he t op of  t he r ai l  or [  730 
N/ m] [  ]  [ _____]  appl i ed hor i zont al l y t o t he t op of  t he r ai l ,  whi chever  i s 
mor e sever e.   I nt er medi at e r ai l s,  bal ust er s and panel  f i l l er s shal l  be 
desi gn t o r esi st  a concent r at ed l oad of [  220 N] [  ] .   MLI T Chapt er  14,  
pr ovi de t he same si ze r ai l  and post .   Pr ovi de pi pe col l ar s of  t he same 
mat er i al  and f i ni sh as t he handr ai l  and post s.   [ Pr ovi de ser i es 300 
st ai nl ess- st eel  pi pe col l ar s. ]

I n addi t i on t o t he above l oads ext er i or  r ai l i ngs shal l  be al so desi gned t o 
wi t hst and a wi nd l oad of  [   ] N/ m.

2. 2   FABRI CATI ON

Pr eassembl e i t ems i n t he shop t o t he gr eat est  ext ent  possi bl e.   
Di sassembl e uni t s onl y t o t he ext ent  necessar y f or  shi ppi ng and handl i ng.   
Cl ear l y mar k uni t s f or  r eassembl y and coor di nat ed i nst al l at i on.

For  t he f abr i cat i on of  wor k exposed t o v i ew,  use onl y mat er i al s t hat  ar e 
smoot h and f r ee of  sur f ace bl emi shes,  i ncl udi ng pi t t i ng,  seam mar ks,  
r ol l er  mar ks,  r ol l ed t r ade names,  and r oughness.   Remove bl emi shes by 
gr i ndi ng,  or  by wel di ng and gr i ndi ng,  bef or e c l eani ng,  t r eat i ng,  and 
appl y i ng sur f ace f i ni shes,  i ncl udi ng zi nc coat i ngs.

Pr ovi de r ai l i ng and handr ai l  det ai l  pl ans and el evat i ons at  not  l ess t han 
1 t o 10 scal e.   Pr ovi de det ai l s of  sect i ons and connect i ons at  not  l ess 
t han 1 t o 5 scal e.   Al so det ai l  set t i ng dr awi ngs,  di agr ams,  t empl at es f or  
i nst al l at i on of  anchor ages,  i ncl udi ng concr et e i nser t s,  anchor  bol t s,  and 
mi scel l aneous met al  i t ems havi ng i nt egr al  anchor s.

Use mat er i al s of  s i ze and t hi cknesses i ndi cat ed or ,  i f  not  i ndi cat ed,  of  
t he s i ze and t hi ckness necessar y t o pr oduce adequat e st r engt h and 
dur abi l i t y  i n t he f i ni shed pr oduct  f or  i t s  i nt ended use.   Wor k t he 
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mat er i al s t o t he di mensi ons i ndi cat ed on appr oved det ai l  dr awi ngs,  usi ng 
pr oven det ai l s of  f abr i cat i on and suppor t .   Use t he t ype of  mat er i al s 
i ndi cat ed or  speci f i ed f or  t he var i ous component s of  wor k.

For m exposed wor k t r ue t o l i ne and l evel ,  wi t h accur at e angl es and 
sur f aces and st r ai ght  shar p edges.   Ensur e t hat  al l  exposed edges ar e 
eased t o a r adi us of  appr oxi mat el y 0. 8 mi l l i met er .   Bend met al  cor ner s t o 
t he smal l est  r adi us possi bl e wi t hout  causi ng gr ai n separ at i on or  ot her wi se 
i mpai r i ng t he wor k.

Wel d cor ner s and seams cont i nuousl y and i n accor dance wi t h t he 
r ecommendat i ons of  JI S Z 3420 and JI S Z 3604.   Gr i nd exposed wel ds smoot h 
and f l ush t o mat ch and bl end wi t h adj oi ni ng sur f aces.

For m t he exposed connect i ons wi t h hai r l i ne j oi nt s t hat  ar e f l ush and 
smoot h,  usi ng conceal ed f ast ener s wher ever  possi bl e.   Use exposed 
f ast ener s of  t he t ype i ndi cat ed or ,  i f  not  i ndi cat ed,  use count er sunk 
Phi l l i ps f l at head scr ews or  bol t s.

Pr ovi de anchor age of  t he t ype i ndi cat ed and coor di nat ed wi t h t he 
suppor t i ng st r uct ur e.   Fabr i cat e anchor i ng devi ces and space as i ndi cat ed 
and as r equi r ed t o pr ovi de adequat e suppor t  f or  t he i nt ended use of  t he 
wor k.

Use hot - r ol l ed st eel  bar s f or  wor k f abr i cat ed f r om bar  st ock unl ess wor k 
i s i ndi cat ed or  speci f i ed t o be f abr i cat ed f r om col d- f i ni shed or  
col d- r ol l ed st ock.

2. 2. 1   Al umi num Rai l i ngs and Handr ai l s

Fabr i cat i on:   Pr ovi de f abr i cat i on j oi nt i ng by one of  t he f ol l owi ng met hods:

a.   Use f l ush- t ype r ai l  f i t t i ngs,  wel ded and gr ound smoot h wi t h spl i ce 
l ocks secur ed wi t h 10 mm r ecessed- head set  scr ews.

b.   Ensur e t hat  mi t er ed and wel ded j oi nt s made by f i t t i ng;  post  t o t op 
r ai l ;  i nt er medi at e r ai l  t o post ;  and cor ner s,  ar e gr oove wel ded and 
gr ound smoot h.   Wher e al l owed by t he Cont r act i ng Of f i cer ,  pr ovi de but t  
spl i ces r ei nf or ced by a t i ght - f i t t i ng dowel  or  s l eeve not  l ess t han 
150 mm i n l engt h.   Tack- wel d or  epoxy- cement  t he dowel  or  s l eeve t o 
one si de of  t he spl i ce.

c.   Assembl e r ai l i ngs usi ng sl i p- on al umi num- magnesi um al l oy f i t t i ngs f or  
j oi nt s.   Fast en f i t t i ngs t o pi pe or  t ube wi t h 6 or  10 mm 
st ai nl ess- st eel  r ecessed- head set scr ews.  Pr ovi de assembl ed r ai l i ngs 
wi t h f i t t i ngs onl y at  ver t i cal  suppor t s or  at  r ai l  t er mi nat i ons 
at t ached t o wal l s.   Pr ovi de expansi on j oi nt s at  t he mi dpoi nt  of  
panel s.   Pr ovi de a set scr ew i n onl y one si de of  t he s l i p- on sl eeve.   
Pr ovi de al l oy f i t t i ngs t o conf or m t o JI S H 5202.

[ Pr ovi de r emovabl e r ai l i ng sect i ons as i ndi cat ed.   [ Pr ovi de t oe- boar ds and 
br acket s wher e i ndi cat ed,  usi ng f l ange cast i ngs as appr opr i at e. ]

] 2. 2. 2   St eel  Rai l i ngs and Handr ai l s

Fabr i cat e j oi nt  post s,  r ai l ,  and cor ner s by one of  t he f ol l owi ng met hods:

a.   Fl ush- t ype r ai l  f i t t i ngs of  commer ci al  st andar d,  wel ded and gr ound 
smoot h,  wi t h r ai l i ng spl i ce l ocks secur ed wi t h 10 mm 
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hexagonal - r ecessed- head set scr ews.

b.   Mi t er ed and wel ded j oi nt s made by f i t t i ng post  t o t op r ai l  and 
i nt er medi at e r ai l  t o post ,  mi t er i ng cor ner s,  gr oove- wel di ng j oi nt s,  
and gr i ndi ng smoot h.   But t  r ai l i ng spl i ces and r ei nf or ce t hem by a 
t i ght - f i t t i ng i nt er i or  s l eeve not  l ess t han 150 mm l ong.

c.   Rai l i ngs may be bent  at  cor ner s i n l i eu of  j oi nt i ng,  pr ovi ded t hat  
bends ar e made i n sui t abl e j i gs and t he pi pe i s not  cr ushed.

[ Pr ovi de r emovabl e sect i ons as i ndi cat ed.

] [ 2. 2. 3   St ai nl ess St eel  Rai l i ngs and Handr ai l s

Pr ovi de st ai nl ess st eel  t ubi ng,  wel ded or  seaml ess,  conf or mi ng t o 
JI S G 4304,  JI S G 4305 or  JI S G 3459 unl ess ot her wi se not ed.

] [ 2. 2. 4   Pr ot ect i ve Coat i ng

[ Shop- pr i me t he st eel wor k as i ndi cat ed i n accor dance wi t h Sect i on 09 90 00 
PAI NTS AND COATI NGS except  t he f ol l owi ng:

a.   st eel  sur f aces encased i n concr et e

b.   st eel  sur f aces f or  wel di ng

c.   hi gh- st r engt h bol t - connect ed cont act  sur f aces

d.   cr ane r ai l  sur f aces

] [ Pr ovi de hot - di pped gal vani zed st eel wor k as i ndi cat ed i n accor dance wi t h 
JI S H 8641.   Touch up abr aded sur f aces and cut  ends of  gal vani zed member s 
wi t h z i nc- dust ,  z i nc- oxi de pr i mer ,  or  an appr oved gal vani z i ng r epai r  
compound.

] ] 2. 3   COMPONENTS

[ 2. 3. 1   St r uct ur al  St eel  Pl at es,  Shapes And Bar s

Pr ovi de st r uct ur al - s i ze shapes and pl at es,  except  pl at es t o be bent  or  
col d- f or med,  conf or mi ng t o JI S G 3101,  unl ess ot her wi se not ed.

Pr ovi de st eel  pl at es,  t o be bent  or  col d- f or med,  conf or mi ng t o JI S G 3101,  
SS 400.

Pr ovi de st eel  bar s and bar - s i ze shapes conf or mi ng t o JI S G 3101,  unl ess 
ot her wi se not ed.

] [ 2. 3. 2   St r uct ur al - St eel  Tubi ng

Pr ovi de st r uct ur al - st eel  t ubi ng,  hot - f or med,  wel ded or  seaml ess,  
conf or mi ng t o JI S G 3466 unl ess ot her wi se not ed.

] [ 2. 3. 3   Hot - Rol l ed Car bon St eel  Bar s

Pr ovi de bar s and bar - s i ze shapes conf or mi ng t o JI S G 3138,  gr ade as 
sel ect ed by t he f abr i cat or .

SECTI ON 05 52 00  Page 6



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

] [ 2. 3. 4   Col d- Fi ni shed St eel  Bar s

Pr ovi de col d- f i ni shed st eel  bar s conf or mi ng t o JI S G 4051,  gr ade as 
sel ect ed by t he f abr i cat or .

] [ 2. 3. 5   Col d- Dr awn St eel  Tubi ng

Pr ovi de t ubi ng conf or mi ng t o JI S G 3444,  sunk- dr awn,  but t - wel ded,  
col d- f i ni shed,  and st r ess- r el i eved.

] [ 2. 3. 6   St eel  Pi pe

Pr ovi de pi pe conf or mi ng t o JI S G 3466 STK 400 and 235 MPa or  JI S G 3475,  
STKN400B and 235 MPa;  pr i med f i ni sh,  unl ess gal vani z i ng i s r equi r ed;  
st andar d wei ght  ( Schedul e 40) .

] [ 2. 3. 7   Concr et e I nser t s

[ Pr ovi de t hr eaded- t ype concr et e i nser t s consi st i ng of  gal vani zed f er r ous 
cast i ngs,  i nt er nal l y t hr eaded t o r ecei ve M20 di amet er  machi ne bol t s;  
ei t her  mal l eabl e i r on conf or mi ng t o JI S G 5705 or  cast  st eel  conf or mi ng t o 
JI S G 5101,  SC 42,  SC 46 or  SC 49,  hot - di p gal vani zed i n accor dance wi t h 
JI S B 1048.

] [ Pr ovi de wedge- t ype concr et e i nser t s consi st i ng of  gal vani zed box- t ype 
f er r ous cast i ngs desi gned t o accept  M20 di amet er  bol t s havi ng speci al  
wedge- shaped heads,  made of  ei t her  mal l eabl e i r on conf or mi ng t o JI S G 5705 
or  cast  st eel  conf or mi ng t o JI S G 5101 and hot - di p gal vani zed i n 
accor dance wi t h JI S B 1048.

] [ Pr ovi de car bon st eel  bol t s havi ng speci al  wedge- shaped heads,  nut s,  
washer s,  and shi ms,  gal vani zed i n accor dance wi t h JI S B 1048.  Pr ovi de 
sl ot t ed- t ype concr et e i nser t s consi st i ng of  a gal vani zed 3 mi l l i met er  
t hi ck pr essed- st eel  pl at e conf or mi ng t o JI S G 3101 SS41 or  SB35,  made of  
box- t ype wel ded const r uct i on wi t h a s l ot  desi gned t o r ecei ve M20 di amet er  
squar e- head bol t  wi t h knockout  cover ;  and hot - di p gal vani zed i n accor dance 
wi t h JI S H 8641.

] ] [ 2. 3. 8   Fast ener s

Pr ovi de gal vani zed zi nc- coat ed f ast ener s i n accor dance wi t h JI S B 1048 
used f or  ext er i or  appl i cat i ons or  wher e bui l t  i nt o ext er i or  wal l s or  f l oor  
syst ems.   Sel ect  f ast ener s f or  t he t ype,  gr ade,  and cl ass r equi r ed f or  t he 
i nst al l at i on of  st eel  st ai r  i t ems.

[ Pr ovi de st andar d hexagon- head bol t s,  conf or mi ng t o I SO 898- 1.

] [ Pr ovi de squar e- head l ag bol t s conf or mi ng t o JI S B 1189.

] [ Pr ovi de cadmi um- pl at ed st eel  machi ne scr ews conf or mi ng t o JI S B 1111.

] [ Pr ovi de f l at - head car bon st eel  wood scr ews conf or mi ng t o JI S B 1112.

] [ Pr ovi de pl ai n r ound,  gener al - assembl y- gr ade,  car bon st eel  washer s 
conf or mi ng t oJI S B 1256.

] [ Pr ovi de hel i cal  spr i ng,  car bon st eel  l ockwasher s conf or mi ng t o JI S B 1251.
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] ] [ 2. 3. 9   St eel  Rai l i ngs and Handr ai l s

2. 3. 9. 1   St eel  Handr ai l s

Pr ovi de st eel  handr ai l s,  i ncl udi ng i nser t s i n concr et e,  [ st eel  pi pe 
conf or mi ng t o JI S G 3466]  [ or ]  [ st r uct ur al  t ubi ng conf or mi ng t o JI S G 3466
] .   Pr ovi de st eel  r ai l i ngs of  [ 40]  [ 50]  mm nomi nal  s i ze, [  hot - di p 
gal vani zed]  [ and]  [ shop- pai nt ed] .

Pr ovi de ki ckpl at es bet ween r ai l i ng post s wher e i ndi cat ed and consi st i ng of  
4 mi l l i met er  st eel  f l at  bar s not  l ess t han 150 mi l l i met er  hi gh.   Secur e 
k i ckpl at es as i ndi cat ed.

[ Gal vani ze ext er i or  r ai l i ngs,  i ncl udi ng pi pe,  f i t t i ngs,  br acket s,  
f ast ener s,  and ot her  f er r ous met al  component s.   Pr ovi de bl ack st eel  pi pe 
f or  i nt er i or  r ai l i ngs.

] [ Pr ovi de gal vani zed ext er i or  and i nt er i or  r ai l i ngs wher e i ndi cat ed,  
i ncl udi ng pi pe,  f i t t i ngs,  br acket s,  f ast ener s,  and ot her  f er r ous met al  
component s.   Pr ovi de bl ack st eel  pi pe f or  i nt er i or  r ai l i ngs not  i ndi cat ed 
as gal vani zed.

] [ Pr ovi de gal vani zed r ai l i ngs,  i ncl udi ng pi pe,  f i t t i ngs,  br acket s,  
f ast ener s,  and ot her  f er r ous met al  component s.

] ] [ 2. 3. 10   Al umi num Rai l i ngs and Handr ai l s

Pr ovi de r ai l i ngs and handr ai l s consi st i ng of [  [ 40]  [ 50]  mm nomi nal  
schedul e 40 pi pe JI S H 4100] ,  45 mm al umi num semi  hol l ow t ube wi t h r ounded 
cor ner s JI S H 4040.   Pr ovi de [ mi l l - f i ni sh]  [ anodi zed]  al umi num [ _____]  
col or  r ai l i ngs.   Ensur e t hat  al l  f ast ener s ar e Ser i es 300 st ai nl ess st eel .

] 2. 3. 11   Saf et y Chai ns [ and Guar dr ai l s]

Pr ovi de saf et y chai ns of  gal vani zed st eel ,  st r ai ght - l i nk t ype,  5 mm 
di amet er ,  wi t h at  l east  12 l i nks per  300 mm,  and wi t h snap hooks on each 
end.   Test  saf et y chai n i n accor dance wi t h JI S F 2106.   Pr ovi de snap hooks 
of  boat  t ype.   Pr ovi de gal vani zed 10 mm bol t  wi t h 20 mm eye di amet er  f or  
at t achment  of  chai n,  anchor ed as i ndi cat ed.   Suppl y t wo chai ns,  100 mm 
l onger  t han t he anchor age spaci ng,  f or  each guar ded ar ea.   Locat e 
[ guar dr ai l s]  saf et y chai n wher e i ndi cat ed.   Mount  t he t op chai n [ r ai l ]  
1050 mm [ _____]  above t he [ f l oor ]  [ gr ound]  and mount  t he l ower  chai n [ r ai l ]
 600 mm [ _____]  above t he [ f l oor ]  [ gr ound] .

PART 3   EXECUTI ON

3. 1   PREPARATI ON

Adj ust  st ai r  r ai l i ngs and handr ai l s bef or e secur i ng i n pl ace i n or der  t o 
ensur e pr oper  mat chi ng at  but t i ng j oi nt s and cor r ect  al i gnment  t hr oughout  
t hei r  l engt h.   Space post s not  mor e t han [ 2440 mi l l i met er ]  [ _____]  on 
cent er .   Pl umb post s i n each di r ect i on.   Secur e post s and r ai l  ends t o 
bui l di ng const r uct i on as f ol l ows:

[ a.   Anchor  post s i n concr et e by means of  pi pe sl eeves set  and anchor ed 
i nt o concr et e.   Pr ovi de sl eeves of  gal vani zed,  st andar d- wei ght ,  st eel  
pi pe,  not  l ess t han 150 mi l l i met er  l ong,  and havi ng an i nsi de di amet er  
not  l ess t han 13 mi l l i met er  gr eat er  t han t he out si de di amet er  of  t he 
i nser t ed pi pe post .   Pr ovi de st eel  pl at e c l osur e secur ed t o t he bot t om 
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of  t he s l eeve,  wi t h c l osur e wi dt h and l engt h not  l ess t han 25 
mi l l i met er  gr eat er  t han t he out si de di amet er  of  t he s l eeve.   Af t er  
post s have been i nser t ed i nt o s l eeves,  f i l l  t he annul ar  space bet ween 
t he post  and sl eeve wi t h non- shr i nk gr out  or  a qui ck- set t i ng hydr aul i c 
cement .   Cover  anchor age j oi nt  wi t h a r ound st eel  f l ange wel ded t o t he 
post .

] [ b.   Anchor  post s t o st eel  wi t h oval  st eel  f l anges,  angl e t ype or  f l oor  
t ype as r equi r ed by condi t i ons,  wel ded t o post s and bol t ed t o t he 
st eel  suppor t i ng member s.

] [ c.   Anchor  r ai l  ends i nt o concr et e and masonr y wi t h r ound st eel  f l anges 
wel ded t o r ai l  ends and anchor ed i nt o t he wal l  const r uct i on wi t h l ead 
expansi on shi el ds and bol t s.

] [ d.   Anchor  r ai l  ends t o st eel  wi t h oval  or  r ound st eel  f l anges wel ded t o 
t ai l  ends and bol t ed t o t he st r uct ur al - st eel  member s.

] Secur e handr ai l s t o wal l s by means of  wal l  br acket s and wal l  r et ur n 
f i t t i ng at  handr ai l  ends.   Pr ovi de br acket s of  mal l eabl e i r on cast i ngs,  
wi t h not  l ess t han 75 mi l l i met er  pr oj ect i on f r om t he f i ni shed wal l  sur f ace 
t o t he cent er  of  t he pi pe,  dr i l l ed t o r ecei ve one M10 bol t .   Locat e 
br acket s not  mor e t han 1525 mi l l i met er  on cent er .   Pr ovi de wal l  r et ur n 
f i t t i ngs of  cast  i r on cast i ngs,  f l ush t ype,  wi t h t he same pr oj ect i on as 
t hat  speci f i ed f or  wal l  br acket s.   Secur e wal l  br acket s and wal l  r et ur n 
f i t t i ngs t o bui l di ng const r uct i on as f ol l ows:

[ a.   For  concr et e and sol i d masonr y anchor age,  use bol t  anchor  expansi on 
shi el ds and l ag bol t s.

] [ b.   For  hol l ow masonr y and st ud par t i t i on anchor age,  use t oggl e bol t s 
havi ng squar e heads.

] I nst al l  t oe boar ds and br acket s wher e i ndi cat ed.   Make spl i ces,  wher e 
r equi r ed,  at  expansi on j oi nt s.   I nst al l  r emovabl e sect i ons as i ndi cat ed.

3. 2   I NSTALLATI ON

Submi t  manuf act ur er ' s i nst al l at i on i nst r uct i ons f or  t he f ol l owi ng pr oduct s 
t o be used i n t he f abr i cat i on of  [ st eel ]  [ _____]  [ st ai r  r ai l i ng]  [ and]  
[ hand r ai l  wor k] :

[ a.   St r uct ur al - st eel  pl at es,  shapes,  and bar s

] [ b.   St r uct ur al - st eel  t ubi ng

] [ c.   Col d- f i ni shed st eel  bar s

] [ d.   Hot - r ol l ed car bon st eel  bar s

] [ e.   Col d- dr awn st eel  t ubi ng

] [ f .   Pr ot ect i ve coat i ng

] [ g.   Masonr y anchor age devi ces

] [ h.   St eel  r ai l i ngs and handr ai l s

] [ i .   Al umi num r ai l i ngs and handr ai l s
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] [ j .   Anchor age and f ast eni ng syst ems

] Pr ovi de compl et e,  det ai l ed f abr i cat i on and i nst al l at i on dr awi ngs f or  al l  
i r on and st eel  har dwar e,  and f or  al l  st eel  shapes,  pl at es,  bar s,  and st r i ps
 used i n accor dance wi t h t he desi gn speci f i cat i ons c i t ed i n t hi s sect i on.

[ 3. 2. 1   St eel  Handr ai l

I nst al l  handr ai l  [ i n pi pe sl eeves embedded i n concr et e and f i l l ed wi t h 
non- shr i nk gr out  or  qui ck- set t i ng anchor i ng cement  wi t h anchor age cover ed 
wi t h st andar d pi pe col l ar  pi nned t o post . ] [ by means of  pi pe sl eeves 
secur ed t o wood wi t h scr ews. ] [ by means of  masonr y wi t h expansi on shi el ds 
and bol t s or  t oggl e bol t s. ] [ by means of  base pl at es bol t ed t o st r i nger s or  
st r uct ur al - st eel  f r ame wor k. ]   Secur e r ai l  ends by st eel  pi pe f l anges 
[ anchor ed by expansi on shi el ds and bol t s. ]  [ t hr ough- bol t ed t o a back pl at e 
or  by 6 mm l ag bol t s t o st uds or  sol i d backi ng. ]

] [ 3. 2. 2   Al umi num Handr ai l

Af f i x  t o base st r uct ur e by [ f l anges anchor ed t o concr et e or  ot her  exi st i ng 
masonr y by expansi on shi el ds]  [ base pl at es or  f l anges bol t ed t o st r i nger s 
or  st r uct ur al - st eel  f r amewor k]  [ f l anges t hr ough- bol t ed t o a backi ng pl at e 
on t he ot her  s i de of  a wal l ]  [ f l anges l ag- bol t ed t o st uds or  ot her  
st r uct ur al  t i mber s] .   Pr ovi de Ser i es 300 st ai nl ess- st eel  bol t s t o anchor  
al umi num al l oy f l anges,  of  a s i ze appr opr i at e t o t he st andar d pr oduct  of  
t he manuf act ur er .   Wher e al umi num or  al l oy f i t t i ngs or  ext r usi ons ar e t o 
be i n cont act  wi t h di ssi mi l ar  met al s or  concr et e,  coat  t he cont act  sur f ace 
wi t h a heavy coat i ng of  bi t umi nous pai nt .

] [ 3. 2. 3   Touchup Pai nt i ng

I mmedi at el y af t er  i nst al l at i on,  c l ean f i el d wel ds,  bol t ed connect i ons,  
abr aded ar eas of  t he shop pai nt ,  and exposed ar eas pai nt ed wi t h t he pai nt  
used f or  shop pai nt i ng.   Appl y pai nt  by br ush or  spr ay t o pr ovi de a 
mi ni mum dr y- f i l m t hi ckness of  0. 051 mi l l i met er .

] 3. 3   FI ELD QUALI TY CONTROL

3. 3. 1   Fi el d Wel di ng

Ensur e t hat  pr ocedur es of  manual  shi el ded met al  ar c wel di ng,  appear ance 
and qual i t y of  wel ds made,  and met hods used i n cor r ect i ng wel di ng wor k 
compl y wi t h JI S Z 3410,  JI S Z 3420,  or  JI S Z 3604.

        - -  End of  Sect i on - -
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SECTI ON 06 10 00

ROUGH CARPENTRY
08/ 16,  CHG 2:  11/ 18

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

AMERI CAN FOREST FOUNDATI ON ( AFF)

ATFS STANDARDS ( 2015)  Amer i can Tr ee Far m Syst em St andar ds 
of  Sust ai nabi l i t y  2015- 2020

AMERI CAN HARDBOARD ASSOCI ATI ON ( AHA)

AHA A135. 4 ( 1995;  R 2004)  Basi c Har dboar d

AMERI CAN I NSTI TUTE OF TI MBER CONSTRUCTI ON ( AI TC)

AI TC 111 ( 2005)  Recommended Pr act i ce f or  Pr ot ect i on 
of  St r uct ur al  Gl ued Lami nat ed Ti mber  
Dur i ng Tr ansi t ,  St or age and Er ect i on

AI TC TCM ( 2012)  Ti mber  Const r uct i on Manual ,  5t h 
Edi t i on

ANSI / AI TC A190. 1 ( 2007)  Amer i can Nat i onal  St andar d,  
St r uct ur al  Gl ued Lami nat ed Ti mber

AMERI CAN LUMBER STANDARDS COMMI TTEE ( ALSC)

ALSC PS 20 ( 2015)  Amer i can Sof t wood Lumber  St andar d

AMERI CAN RAI LWAY ENGI NEERI NG AND MAI NTENANCE- OF- WAY ASSOCI ATI ON 
( AREMA)

AREMA Eng Man ( 2017)  Manual  f or  Rai l way Engi neer i ng

AMERI CAN SOCI ETY OF MECHANI CAL ENGI NEERS ( ASME)

ASME B18. 2. 1 ( 2012;  Er r at a 2013)  Squar e and Hex Bol t s 
and Scr ews ( I nch Ser i es)

ASME B18. 2. 2 ( 2022)  Nut s f or  Gener al  Appl i cat i ons:  
Machi ne Scr ew Nut s,  and Hex,  Squar e,  Hex 
Fl ange,  and Coupl i ng Nut s ( I nch Ser i es)

ASME B18. 5. 2. 1M ( 2006;  R 2011)  Met r i c Round Head Shor t  
Squar e Neck Bol t s

ASME B18. 5. 2. 2M ( 1982;  R 2010)  Met r i c Round Head Squar e 
Neck Bol t s
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ASME B18. 6. 1 ( 2016)  Wood Scr ews ( I nch Ser i es)

AMERI CAN WOOD COUNCI L ( AWC)

AWC NDS ( 2015)  Nat i onal  Desi gn Speci f i cat i on ( NDS)  
f or  Wood Const r uct i on

AWC WFCM ( 2012)  Wood Fr ame Const r uct i on Manual  f or  
One-  and Two- Fami l y Dwel l i ngs

AMERI CAN WOOD PROTECTI ON ASSOCI ATI ON ( AWPA)

AWPA BOOK ( 2015)  AWPA Book of  St andar ds

AWPA M2 ( 2019)  St andar d f or  t he I nspect i on of  
Pr eser vat i ve Tr eat ed Wood Pr oduct s f or  
I ndust r i al  Use

AWPA M6 ( 2013)  Br ands Used on Pr eser vat i ve Tr eat ed 
Mat er i al s

AWPA P5 ( 2015)  St andar d f or  Wat er bor ne 
Pr eser vat i ves

AWPA P18 ( 2014)  Nonpr essur e Pr eser vat i ves

AWPA P49 ( 2015;  R 2021)  St andar d f or  Fi r e Ret ar dant  
FR- 1

AWPA T1 ( 2021)  Use Cat egor y Syst em:  Pr ocessi ng and 
Tr eat ment  St andar d

AWPA U1 ( 2023)  Use Cat egor y Syst em:  User  
Speci f i cat i on f or  Tr eat ed Wood

APA -  THE ENGI NEERED WOOD ASSOCI ATI ON ( APA)

APA E30 ( 2016)  Engi neer ed Wood Const r uct i on Gui de

APA E445 ( 2002)  Per f or mance St andar ds and 
Qual i f i cat i on Pol i cy f or  St r uct ur al - Use 
Panel s ( APA PRP- 108)

APA EWS R540 ( 2013)  Bui l der  Ti ps:  Pr oper  St or age and 
Handl i ng of  Gl ul am Beams

APA EWS T300 ( 2007)  Techni cal  Not e:  Gl ul am Connect i on 
Det ai l s

APA F405 ( 19)  Pr oduct  Gui de:   Per f or mance Rat ed 
Panel s

APA L870 ( 2010)  Vol unt ar y Pr oduct  St andar d,  PS 
1- 09,  St r uct ur al  Pl ywood

APA S350 ( 2014)  PS 2- 10,  Per f or mance St andar d f or  
Wood- Based St r uct ur al - Use Panel s
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ASTM I NTERNATI ONAL ( ASTM)

ASTM A153/ A153M ( 2023)  St andar d Speci f i cat i on f or  Zi nc 
Coat i ng ( Hot - Di p)  on I r on and St eel  
Har dwar e

ASTM A307 ( 2021)  St andar d Speci f i cat i on f or  Car bon 
St eel  Bol t s,  St uds,  and Thr eaded Rod 60 
000 PSI  Tensi l e St r engt h

ASTM A653/ A653M ( 2020)  St andar d Speci f i cat i on f or  St eel  
Sheet ,  Zi nc- Coat ed ( Gal vani zed)  or  
Zi nc- I r on Al l oy- Coat ed ( Gal vanneal ed)  by 
t he Hot - Di p Pr ocess

ASTM C208 ( 2012;  R 2017;  E 2017;  E 2019)  St andar d 
Speci f i cat i on f or  Cel l ul osi c Fi ber  
I nsul at i ng Boar d

ASTM C1136 ( 2021)  St andar d Speci f i cat i on f or  
Fl exi bl e,  Low Per meance Vapor  Ret ar der s 
f or  Ther mal  I nsul at i on

ASTM C1396/ C1396M ( 2017)  St andar d Speci f i cat i on f or  Gypsum 
Boar d

ASTM D198 ( 2015)  St andar d Test  Met hods of  St at i c 
Test s of  Lumber  i n St r uct ur al  Si zes

ASTM D696 ( 2016)  St andar d Test  Met hod f or  
Coef f i c i ent  of  Li near  Ther mal  Expansi on of  
Pl ast i cs Bet ween - 30 degr ees C and 30 
degr ees C Wi t h a Vi t r eous Si l i ca 
Di l at omet er

ASTM D1435 ( 2013)  St andar d Pr act i ce f or  Out door  
Weat her i ng of  Pl ast i cs

ASTM D1972 ( 1997;  R 2005)  St andar d Pr act i ce f or  
Gener i c Mar ki ng of  Pl ast i c Pr oduct s

ASTM D2344/ D2344M ( 2016)  St andar d Test  Met hod f or  Shor t - Beam 
St r engt h of  Pol ymer  Mat r i x Composi t e 
Mat er i al s and Thei r  Lami nat es

ASTM D2898 ( 2010;  R 2017)  St andar d Pr act i ce f or  
Accel er at ed Weat her i ng of  
Fi r e- Ret ar dant - Tr eat ed Wood f or  Fi r e 
Test i ng

ASTM D3498 ( 2019a)  St andar d Speci f i cat i on f or  
Adhesi ves f or  Fi el d- Gl ui ng Wood St r uct ur al  
Panel s ( Pl ywood or  Or i ent ed St and Boar d)  
t o Wood Based Fl oor  Syst em Fr ami ng

ASTM D6108 ( 2013)  St andar d Test  Met hod f or  
Compr essi ve Pr oper t i es of  Pl ast i c Lumber  
and Shapes
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ASTM D6109 ( 2013)  St andar d Test  Met hods f or  Fl exur al  
Pr oper t i es of  Unr ei nf or ced and Rei nf or ced 
Pl ast i c Lumber  and Rel at ed Pr oduct s

ASTM D6111 ( 2013a)  St andar d Test  Met hod f or  Bul k 
Densi t y and Speci f i c  Gr avi t y of  Pl ast i c 
Lumber  and Shapes by Di spl acement

ASTM D6112 ( 2013)  Compr essi ve and Fl exur al  Cr eep and 
Cr eep- Rupt ur e of  Pl ast i c Lumber  and Shapes

ASTM D6117 ( 2016)  St andar d Test  Met hods f or  
Mechani cal  Fast ener s i n Pl ast i c Lumber  and 
Shapes

ASTM E96/ E96M ( 2021)  St andar d Test  Met hods f or  Wat er  
Vapor  Tr ansmi ssi on of  Mat er i al s

ASTM F547 ( 202)  St andar d Ter mi nol ogy of  Nai l s f or  
Use wi t h Wood and Wood- Base Mat er i al s

ASTM F1667/ F1667M ( 2021a)  St andar d Speci f i cat i on f or  Dr i ven 
Fast ener s:   Nai l s,  Spi kes,  and St apl es

CALI FORNI A DEPARTMENT OF PUBLI C HEALTH ( CDPH)

CDPH SECTI ON 01350 ( 2017;  Ver si on 1. 2)  St andar d Met hod f or  
t he Test i ng and Eval uat i on of  Vol at i l e 
Or gani c Chemi cal  Emi ssi ons f r om I ndoor  
Sour ces usi ng Envi r onment al  Chamber s

COMPOSI TE PANEL ASSOCI ATI ON ( CPA)

CPA A208. 1 ( 2016)  Par t i c l eboar d

CSA GROUP ( CSA)

CSA Z809- 08 ( R2013)  Sust ai nabl e For est  Management

FM GLOBAL ( FM)

FM 4435 ( 2013)  Roof  Per i met er  Fl ashi ng

FOREST STEWARDSHI P COUNCI L ( FSC)

FSC STD 01 001 ( 2015)  Pr i nci pl es and Cr i t er i a f or  For est  
St ewar dshi p

GREEN SEAL ( GS)

GS- 36 ( 2013)  Adhesi ves f or  Commer ci al  Use

I NTERNATI ONAL CODE COUNCI L ( I CC)

I CC I BC ( 2021)  I nt er nat i onal  Bui l di ng Code

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S K 1570 ( 2018)  Wood Pr eser vat i ves
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MI NI STRY OF AGRI CULTURE,  FORESTRY AND FI SHERI ES ( MAFF)

JAS no.  1920 Japanese Agr i cul t ur al  St andar d f or  Lumber  
Not i f i cat i on

JAS no.  0360 Japanese Agr i cul t ur al  St andar d f or  
St r uct ur al  Panel

JAS no.  1083 Japanese Agr i cul t ur al  St andar d f or  Sawn 
Lumber

NATI ONAL HARDWOOD LUMBER ASSOCI ATI ON ( NHLA)

NHLA Rul es ( 2015)  Rul es f or  t he Measur ement  & 
I nspect i on of  Har dwood & Cypr ess

NORTHEASTERN LUMBER MANUFACTURERS ASSOCI ATI ON ( NELMA)

NELMA Gr adi ng Rul es ( 2013)  St andar d Gr adi ng Rul es f or  
Nor t heast er n Lumber

PROGRAMME FOR ENDORSEMENT OF FOREST CERTI FI CATI ON ( PEFC)

PEFC ST 2002: 2013 ( 2015)  PEFC I nt er nat i onal  St andar d Chai n 
of  Cust ody of  For est  Based Pr oduct s 
Requi r ement s

REDWOOD I NSPECTI ON SERVI CE ( RI S)  OF THE CALI FORNI A REDWOOD 
ASSOCI ATI ON ( CRA)

RI S Gr ade Use ( 1998)  Redwood Lumber  Gr ades and Uses

SOUTH COAST AI R QUALI TY MANAGEMENT DI STRI CT ( SCAQMD)

SCAQMD Rul e 1168 ( 2017)  Adhesi ve and Seal ant  Appl i cat i ons

SOUTHERN CYPRESS MANUFACTURERS ASSOCI ATI ON ( SCMA)

SCMA Spec ( 1986;  Suppl e.  No.  1,  Aug 1993)  St andar d 
Speci f i cat i ons f or  Gr ades of  Sout her n 
Cypr ess

SOUTHERN PI NE I NSPECTI ON BUREAU ( SPI B)

SPI B 1003 ( 2014)  St andar d Gr adi ng Rul es f or  Sout her n 
Pi ne Lumber

SUSTAI NABLE FOREST I NI TI ATI VE ( SFI )

SFI  2015- 2019 ( 2015)  St andar ds,  Rul es f or  Label  Use,  
Pr ocedur es and Gui dance

GREEN CI RCULATI ON CERTI FI CATI ON COUNCI L ( SGEC/ PEFC JAPAN)

SGEC Document  1 St at ues of  SGEC

SGEC Document  2 Oper at i ona Rul es of  SGEC
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SGEC Document  3 FM pr i nci pl es i ndi cat or s and gui del i nes

SGEC Document  4 CoC gui del i nes 

TRUSS PLATE I NSTI TUTE ( TPI )

TPI  1 ( 2014)  Nat i onal  Desi gn St andar d f or  Met al  
Pl at e Connect ed Wood Tr uss Const r uct i on,  
I ncl udi ng Comment ar y and Appendi ces

TPI  HI B ( 1991)  Comment ar y and Recommendat i ons f or  
Handl i ng,  I nst al l i ng and Br aci ng Met al  
Pl at e Connect ed Wood Tr usses

U. S.  DEPARTMENT OF COMMERCE ( DOC)

DOC/ NI ST PS56 ( 1973)  St r uct ur al  Gl ued Lami nat ed Ti mber

DOC/ NI ST PS58 ( 1973)  Basi c Har dboar d ( ANSI  A135. 4)

U. S.  GENERAL SERVI CES ADMI NI STRATI ON ( GSA)

CI D A- A- 1923 ( Rev A;  Not i ce 3)  Shi el d,  Expansi on ( Lag,  
Machi ne and Ext er nal l y Thr eaded Wedge Bol t  
Anchor s)

CI D A- A- 1924 ( Rev A;  Not i ce 3)  Shi el d,  Expansi on ( Sel f  
Dr i l l i ng Tubul ar  Expansi on Shel l  Bol t  
Anchor s

CI D A- A- 1925 ( Rev A;  Not i ce 3)  Shi el d Expansi on ( Nai l  
Anchor s)

FS UU- B- 790 ( Rev A;  Not i ce 2)  Bui l di ng Paper  Veget abl e 
Fi ber :   ( Kr af t ,  Wat er pr oof ed,  Wat er  
Repel l ent  and Fi r e Resi st ant )

U. S.  NATI ONAL ARCHI VES AND RECORDS ADMI NI STRATI ON ( NARA)

40 CFR 770 For mal dehyde St andar ds f or  Composi t e Wood 
Pr oduct s

UNDERWRI TERS LABORATORI ES ( UL)

UL 2818 ( 2022)  GREENGUARD Cer t i f i cat i on Pr ogr am 
For  Chemi cal  Emi ssi ons For  Bui l di ng 
Mat er i al s,  Fi ni shes And Fur ni shi ngs

WEST COAST LUMBER I NSPECTI ON BUREAU ( WCLI B)

WCLI B 17 ( 2015)  St andar d Gr adi ng Rul es

WESTERN WOOD PRODUCTS ASSOCI ATI ON ( WWPA)

WWPA G- 5 ( 2017)  West er n Lumber  Gr adi ng Rul es

1. 2   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  or  " S"  
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cl assi f i cat i on.   Submi t t al s not  havi ng a " G"  or  " S"  c l assi f i cat i on ar e 
[ f or  Cont r act or  Qual i t y Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When 
used,  a code f ol l owi ng t he " G"  c l assi f i cat i on i dent i f i es t he of f i ce t hat  
wi l l  r evi ew t he submi t t al  f or  t he Gover nment . ]   Submi t  t he f ol l owi ng i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

[ St r uct ur al  Gl ued Lami nat ed Member s;  G[ ,  [ _____] ]

] [ Tr ussed Raf t er s;  G[ ,  [ _____] ]

] [ Tr ussed Joi st s;  G[ ,  [ _____] ]

] [ Fabr i cat ed St r uct ur al  Member s;  G[ ,  [ _____] ]

] Modi f i cat i ons of  St r uct ur al  Member s;  G[ ,  [ _____] ]

Dr awi ngs of  st r uct ur al  l ami nat ed member s,  f abr i cat ed wood t r usses,  
engi neer ed wood j oi st s and r af t er s,  and ot her  f abr i cat ed 
st r uct ur al  member s i ndi cat i ng mat er i al s,  shop f abr i cat i on,  and 
f i el d er ect i on det ai l s;  i ncl udi ng met hods of  f ast eni ng.

[ Nai l er s and Nai l i ng St r i ps;  G[ ,  [ _____] ]

Dr awi ngs of  f i el d er ect i on det ai l s,  i ncl udi ng mat er i al s and 
met hods of  f ast eni ng nai l er s i n conf or mance wi t h Fact or y Mut ual  
wi nd upl i f t  r at ed syst ems speci f i ed i n ot her  Sect i ons of  t hese 
speci f i cat i ons.

] SD- 03 Pr oduct  Dat a

[ Sal vaged Lumber

] [ Recover ed Lumber

] [ Under l ayment

] Pl ast i c Lumber

Fi ber boar d Wal l  Sheat hi ng

Cel l ul ose Honeycomb Panel s

Fi r e- r et ar dant  Tr eat ment

St r uct ur al - use and OSB Panel s

Or i ent ed St r and Boar d

Adhesi ves

[ Bi obased Cont ent  f or  St r awboar d Panel s;  S

] [ Bi obased Cont ent  f or  Cor k Under l ayment ;  S

] [ Recycl ed Cont ent  f or  Pl ast i c Lumber ;  S

] [ Recycl ed Cont ent  f or  Fi ber boar d Under l ayment ;  S
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] [ Recycl ed Cont ent  f or  Cor k Under l ayment ;  S

] [ Recycl ed Cont ent  f or  Fi ber boar d Wal l  Sheat hi ng;  S

] [ Recycl ed Cont ent  f or  Cel l ul ose Honeycomb Panel s;  S

] SD- 05 Desi gn Dat a

Modi f i cat i ons of  St r uct ur al  Member s;  G[ ,  [ _____] ]

Desi gn anal ysi s and cal cul at i ons showi ng desi gn cr i t er i a used t o 
accompl i sh t he appl i cabl e anal ysi s.

SD- 06 Test  Repor t s

Pr eser vat i ve- t r eat ed Lumber  and Pl ywood

SD- 07 Cer t i f i cat es

[ Cer t i f i cat es of  Gr ade

] [ Cer t i f i ed Sust ai nabl y Har vest ed Vi r gi n Lumber ;  S

] [ Cer t i f i ed Sust ai nabl y Har vest ed Nat ur al - decay and I nsect - r esi st ant  
Wood;  S

] [ Cer t i f i ed Sust ai nabl y Har vest ed Fr ami ng Lumber ;  S

] [ Cer t i f i ed Sust ai nabl y Har vest ed St r uct ur al  Gl ued Lami nat ed Ti mber ;  
S

] [ Cer t i f i ed Sust ai nabl y Har vest ed Pl ywood Subf l oor i ng;  S

] [ Cer t i f i ed Sust ai nabl y Har vest ed St r uct ur al - use and OSB Panel  
Subf l oor  Sheat hi ng;  S

] [ Cer t i f i ed Sust ai nabl y Har vest ed Pl ywood Combi nat i on Subf l oor  
Under l ayment ;  S

] [ Cer t i f i ed Sust ai nabl y Har vest ed Pl ywood Wal l  Sheat hi ng;  S

] [ Cer t i f i ed Sust ai nabl y Har vest ed St r uct ur al - use and OSB Panel  Wal l  
Sheat hi ng;  S

] [ Cer t i f i ed Sust ai nabl y Har vest ed Pl ywood Roof  Sheat hi ng;  S

] [ Cer t i f i ed Sust ai nabl y Har vest ed Pl ywood Di aphr agm;  S

] [ Cer t i f i ed Sust ai nabl y Har vest ed St r uct ur al - use and OSB Panel  
Di aphr agm;  S

] [ Cer t i f i ed Sust ai nabl y Har vest ed Pl ywood Shear  Wal l ;  S

] [ Cer t i f i ed Sust ai nabl y Har vest ed St r uct ur al - use and OSB Panel  Shear  
Wal l ;  S

] [ Cer t i f i ed Sust ai nabl y Har vest ed Pl ywood f or  Ot her  Uses;  S
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] [ Cer t i f i ed Sust ai nabl y Har vest ed St r uct ur al - use and OSB Panel s f or  
Ot her  Uses;  S

] [ Cer t i f i ed Sust ai nabl y Har vest ed Pl ywood Under l ayment ;  S

] Pr eser vat i ve Tr eat ment

[ I ndoor  Ai r  Qual i t y f or  Par t i c l eboar d Under l ayment ;  S

] [ I ndoor  Ai r  Qual i t y f or  Fi ber boar d Under l ayment ;  S

] [ I ndoor  Ai r  Qual i t y f or  St r awboar d Panel s;  S

] [ I ndoor  Ai r  Qual i t y f or  Fi ber boar d Wal l  Sheat hi ng;  S

] [ I ndoor  Ai r  Qual i t y f or  Aer osol  Adhesi ves;  S

] [ I ndoor  Ai r  Qual i t y f or  Non- aer osol  Adhesi ves;  S

] SD- 10 Oper at i on and Mai nt enance Dat a

Pl ast i c

  When not  l abel ed,  i dent i f y t ypes i n Oper at i on and Mai nt enance 
Manual .

Take- back Pr ogr am

  I ncl ude cont act  i nf or mat i on,  summar y of  pr ocedur es,  and t he 
l i mi t at i ons and condi t i ons appl i cabl e t o t he pr oj ect .   I ndi cat e 
manuf act ur er ' s commi t ment  t o r ecl ai m mat er i al s f or  r ecycl i ng or  
r euse.

1. 3   DELI VERY AND STORAGE

Del i ver  mat er i al s t o t he s i t e i n an undamaged condi t i on.   St or e,  pr ot ect ,  
handl e,  and i nst al l  pr ef abr i cat ed st r uct ur al  el ement s i n accor dance wi t h 
manuf act ur er ' s i nst r uct i ons and as speci f i ed.   St or e mat er i al s of f  t he 
gr ound t o pr ovi de pr oper  vent i l at i on,  wi t h dr ai nage t o avoi d st andi ng 
wat er ,  and pr ot ect i on agai nst  gr ound moi st ur e and dampness.   St or e 
mat er i al s wi t h a moi st ur e bar r i er  at  bot h t he gr ound l evel  and as a cover  
f or mi ng a wel l  vent i l at ed encl osur e.   St or e wood I - beams and 
gl ue- l ami nat ed beams and j oi st s on edge.   Adher e t o r equi r ement s f or  
st acki ng,  l i f t i ng,  br aci ng,  cut t i ng,  not chi ng,  and speci al  f ast eni ng 
r equi r ement s.  [  Handl e and st or e l ami nat ed t i mber  i n accor dance wi t h 
AI TC 111 or  APA EWS R540.  ]  Do not  use mat er i al s t hat  have vi s i bl e 
moi st ur e or  bi ol ogi cal  gr owt h.   Remove def ect i ve and damaged mat er i al s and 
pr ovi de new mat er i al s.   St or e separ at ed r eusabl e wood wast e conveni ent  t o 
cut t i ng st at i on and ar ea of  wor k.

1. 4   GRADI NG AND MARKI NG

1. 4. 1   Lumber

Mar k each pi ece of  f r ami ng and boar d l umber  or  each bundl e of  smal l  pi eces 
of  l umber  wi t h t he gr ade mar k of  a r ecogni zed associ at i on or  i ndependent  
i nspect i on agency i n accor dance wi t h JAS no.  1083.   Such associ at i on or  
agency must  be cer t i f i ed by t he Boar d of  Revi ew,  Amer i can Lumber  St andar ds 
Commi t t ee or  Japan Pl ywood I nspect i on Cor por at i on ( JPI C) ,  t o gr ade t he 
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speci es used.   Sur f aces t hat  ar e t o be exposed t o v i ew must  not  bear  
gr ademar ks,  st amps,  or  any t ype of  i dent i f y i ng mar k.   Hammer  mar ki ng wi l l  
be per mi t t ed on t i mber s when al l  sur f aces wi l l  be exposed t o v i ew.

1. 4. 2   St r uct ur al  Gl ued Lami nat ed Ti mber

Mar k each member  wi t h t he mar k of  a r ecogni zed associ at i on or  i ndependent  
i nspect i on agency t hat  mai nt ai ns cont i nui ng cont r ol  over  t he qual i t y of  
st r uct ur al  gl ued l ami nat ed t i mber  pr oduct s.   The mar ki ng must  i ndi cat e 
compl i ance wi t h ANSI / AI TC A190. 1 and must  i ncl ude al l  i dent i f i cat i on 
i nf or mat i on r equi r ed by ANSI / AI TC A190. 1. [   St r uct ur al l y end- j oi nt ed 
l umber  must  al so be cer t i f i ed and gr ade mar ked i n accor dance wi t h 
ANSI / AI TC A190. 1. ]

1. 4. 3   Pl ywood

Mar k each sheet  wi t h t he mar k of  a r ecogni zed associ at i on or  i ndependent  
i nspect i on agency t hat  mai nt ai ns cont i nui ng cont r ol  over  t he qual i t y of  
t he pl ywood.   The mar k must  i dent i f y t he pl ywood by speci es gr oup or  span 
r at i ng,  exposur e dur abi l i t y  c l assi f i cat i on,  gr ade,  and compl i ance wi t h 
APA L870.   Sur f aces t hat  ar e t o be exposed t o v i ew must  not  bear  
gr ademar ks or  ot her  t ypes of  i dent i f y i ng mar ks.

1. 4. 4   St r uct ur al - Use and OSB Panel s

Mar k each panel  wi t h t he mar k of  a r ecogni zed associ at i on or  i ndependent  
i nspect i on agency t hat  mai nt ai ns cont i nui ng cont r ol  over  t he qual i t y of  
t he panel  i n accor dance wi t h JAS no.  0360.   The mar k must  i ndi cat e end 
use,  span r at i ng,  and exposur e dur abi l i t y  c l assi f i cat i on.   Or i ent ed St r and 
Boar d ( OSB) ,  APA F405.

1. 4. 5   Pr eser vat i ve- Tr eat ed Lumber  and Pl ywood

The Cont r act or  i s r esponsi bl e f or  t he qual i t y of  t r eat ed wood pr oduct s.   
Each t r eat ed pi ece must  be i nspect ed i n accor dance wi t h AWPA M2 or  
JI S K 1570 and per manent l y mar ked or  br anded,  by t he pr oducer ,  i n 
accor dance wi t h AWPA M6or  JI S K 1570.   The Cont r act or  must  pr ovi de 
Cont r act i ng Of f i cer ' s Repr esent at i ve ( COR)  wi t h t he i nspect i on r epor t  of  
an appr oved i ndependent  i nspect i on agency t hat  of f er ed pr oduct s compl y 
wi t h appl i cabl e AWPA St andar ds.   The appr opr i at e Qual i t y Mar k on each 
pi ece wi l l  be accept ed,  i n l i eu of  i nspect i on r epor t s,  as evi dence of  
compl i ance wi t h appl i cabl e AWPA t r eat ment  st andar ds.

1. 4. 6   Fi r e- Ret ar dant  Tr eat ed Lumber

Mar k each pi ece i n accor dance wi t h AWPA M6 or  JI S K 1570 ,  except  pi eces 
t hat  ar e t o be nat ur al  or  t r anspar ent  f i ni shed.   I n addi t i on,  ext er i or  
f i r e- r et ar dant  l umber  must  be di st i ngui shed by a per manent  penet r at i ng 
bl ue st ai n.    Label s of  a nat i onal l y r ecogni zed i ndependent  t est i ng agency 
wi l l  be accept ed as evi dence of  conf or mance t o t he f i r e- r et ar dant  
r equi r ement s of  AWPA M6 or  JI S K 1570.

1. 4. 7   Har dboar d,  Gypsum Boar d,  and Fi ber boar d

Mar k each sheet  or  bundl e t o i dent i f y t he st andar d under  whi ch t he 
mat er i al  i s  pr oduced and t he pr oducer .
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1. 4. 8   Pl ast i c Lumber

Label  pl ast i c pr oduct s t o be i ncor por at ed i nt o t he pr oj ect  i n accor dance 
wi t h ASTM D1972,  or  pr ovi de pr oduct  dat a i ndi cat i ng pol ymer i c i nf or mat i on 
i n t he Oper at i on and Mai nt enance Manual .

a.   Type 1:   Pol yet hyl ene Ter epht hal at e ( PET,  PETE) .
b.   Type 2:   Hi gh Densi t y Pol yet hyl ene ( HDPE) .
c.   Type 3:   Vi nyl  ( Pol yvi nyl  Chl or i de or  PVC) .
d.   Type 4:   Low Densi t y Pol yet hyl ene ( LDPE) .
e.   Type 5:   Pol ypr opyl ene ( PP) .
f .   Type 6:   Pol yst yr ene ( PS) .
g.   Type 7:   Ot her .   Use of  t hi s code i ndi cat es t hat  t he package i n 

quest i on.  i s  made wi t h a r esi n ot her  t han t he si x l i s t ed above,  or  i s 
made of  mor e t han one r esi n l i s t ed above,  and used i n a mul t i - l ayer  
combi nat i on.

1. 5   SI ZES AND SURFACI NG

ALSC PS 20 or  JAS no.  1920 f or  dr essed si zes of  yar d and st r uct ur al  
l umber .   Lumber  must  be sur f aced f our  s i des.   Si ze r ef er ences,  unl ess 
ot her wi se speci f i ed,  ar e nomi nal  s i zes,  and act ual  s i zes must  be wi t hi n 
manuf act ur i ng t ol er ances al l owed by t he st andar d under  whi ch t he pr oduct  
i s pr oduced.   Ot her  measur ement s ar e I P or  SI  st andar d.

1. 6   MOI STURE CONTENT

Ai r - dr y or  k i l n- dr y l umber .   Ki l n- dr y t r eat ed l umber  af t er  t r eat ment .  
Maxi mum moi st ur e cont ent  of  wood pr oduct s must  be as f ol l ows at  t he t i me 
of  del i ver y t o t he j ob s i t e:

a.   Fr ami ng l umber  and boar d,  19 per cent  maxi mum

b.   Ti mber s 125 mm and t hi cker ,  25 per cent  maxi mum

[ c.   Roof  pl anki ng,  15 per cent  maxi mum

] d.   Mat er i al s ot her  t han l umber ;  moi st ur e cont ent  must  be i n accor dance 
wi t h st andar d under  whi ch t he pr oduct  i s pr oduced

1. 7   PRESERVATI VE TREATMENT

Tr eat  wood pr oduct s wi t h wat er bor ne wood pr eser vat i ves conf or mi ng t o 
AWPA P5 or  JI S K 1570 or  JI S K 1570.   Pr essur e t r eat ment  of  wood pr oduct s 
must  conf or m t o t he r equi r ement s of  AWPA BOOK or  JPI C Use Cat egor y Syst em 
St andar ds U1 and T1.   Pr essur e- t r eat ed wood pr oduct s must  not  cont ai n 
ar seni c,  chr omi um,  or  ot her  agent s c l assi f i ed as car ci nogeni c,  pr obabl y 
car ci nogeni c,  or  possi bl y car ci nogeni c t o humans ( compounds i n Gr oups 1,  
2A,  or  2B)  by t he I nt er nat i onal  Agency f or  Resear ch on Cancer  ( I ARC) ,  
Lyon,  Fr ance.   Pr essur e- t r eat ed wood pr oduct s must  not  exceed t he l i mi t s 
of  t he U. S.  EPA' s Toxi c Char act er i st i c Leachi ng Pr ocedur e ( TCLP) ,  and must  
not  be cl assi f i ed as hazar dous wast e.   Submi t  cer t i f i cat i on f r om t r eat i ng 
pl ant  st at i ng chemi cal s and pr ocess used and net  amount  of  pr eser vat i ves 
r et ai ned ar e i n conf or mance wi t h speci f i ed st andar ds.   I n accor dance wi t h 
AWPA U1 or  JPI C pr ovi de non- copper  pr eser vat i ve t r eat ment  such as EL2,  PTI  
or  SBX, DOT f or  pr oduct s i n di r ect  cont act  wi t h sheet  met al .

a.   4 kg per  cubi c met er  i nt ended f or  above gr ound use.
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b.   6. 4 kg per  cubi c met er  i nt ended f or  gr ound cont act  and f r esh wat er  
use.   9. 6 kg per  cubi c met er  i nt ended f or  Ammoni acal  Copper  Quat er nar y 
Compound ( ACQ) - t r eat ed f oundat i ons.   12. 8 t o 16. 1 kg per  cubi c met er  
i nt ended f or  ACQ- t r eat ed pi l i ngs.   Al l  wood must  be ai r  or  k i l n dr i ed 
af t er  t r eat ment .   Speci f i c  t r eat ment s must  be ver i f i ed by t he r epor t  
of  an appr oved i ndependent  i nspect i on agency,  or  t he AWPA or  JPI C 
Qual i t y Mar k on each pi ece. [   Do not  i nci se sur f aces of  l umber  t hat  
wi l l  be exposed. ]   Mi ni mi ze cut t i ng and avoi d br eat hi ng sawdust .   
Br ush coat  ar eas t hat  ar e cut  or  dr i l l ed af t er  t r eat ment  wi t h ei t her  
t he same pr eser vat i ve used i n t he t r eat ment  or  wi t h a 2 per cent  copper  
napht henat e sol ut i on. [   Al l  l umber  and woodwor k must  be pr eser vat i ve 
t r eat ed. ]   Pl ast i c l umber  must  not  be pr eser vat i ve t r eat ed.   The 
f ol l owi ng i t ems must  be pr eser vat i ve t r eat ed:

( 1)  Wood f r ami ng,  woodwor k,  and pl ywood up t o and i ncl udi ng t he 
subf l oor i ng at  t he f i r st - f l oor  l evel  of  st r uct ur es havi ng cr awl  
spaces when t he bot t oms of  such i t ems ar e 600 mm or  l ess f r om t he 
ear t h under neat h.

( 2)  Wood member s t hat  ar e i n cont act  wi t h wat er .

( 3)  Ext er i or  wood st eps,  pl at f or ms,  and r ai l i ngs;  and al l  wood f r ami ng 
of  open,  r oof ed st r uct ur es.

( 4)  Wood si l l s ,  sol es,  pl at es,  f ur r i ng,  and sl eeper s t hat  ar e l ess t han
 600 mm f r om t he gr ound,  f ur r i ng and nai l er s t hat  ar e set  i nt o or  
i n cont act  wi t h concr et e or  masonr y.

( 5)  Nai l er s,  edge st r i ps,  cr i cket s,  cur bs,  and cant s f or  r oof  decks.

1. 7. 1   Exi st i ng St r uct ur es

Use bor at e,  per mat hr i n,  or  a sodi um si l i cat e wood mi ner al i zat i on pr ocess 
t o t r eat  wood.   Use bor at e f or  i nt er i or  appl i cat i ons onl y.

1. 7. 2   New Const r uct i on

Use a bor on- based pr eser vat i ve conf or mi ng t o AWPA P18or  JI S K 1570,  sodi um 
si l i cat e wood mi ner al i zat i on pr ocess,  or  Ammoni acal  Copper  Quat er nar y 
Compound t o t r eat  wood.   Use bor on- based pr eser vat i ves f or  above- gr ound 
appl i cat i ons onl y.

1. 8   FI RE- RETARDANT TREATMENT

Fi r e- r et ar dant  t r eat ed wood must  be pr essur e t r eat ed wi t h f i r e r et ar dant s 
conf or mi ng t o AWPA P49 or  JPI C.   Fi r e r et ar dant  t r eat ment  of  wood pr oduct s 
must  conf or m t o t he r equi r ement s of  AWPA U1 or  JPI C,  Commodi t y 
Speci f i cat i on H and AWPA T1 or  JPI C,  Sect i on H.   Tr eat ment  and per f or mance 
i nspect i on must  be by an i ndependent  and qual i f i ed t est i ng agency t hat  
est abl i shes per f or mance r at i ngs.   Each pi ece or  bundl e of  t r eat ed mat er i al  
must  bear  i dent i f i cat i on of  t he t est i ng agency t o i ndi cat e per f or mance i n 
accor dance wi t h such r at i ng.   Tr eat ed mat er i al s t o be exposed t o r ai n 
wet t i ng must  be subj ect ed t o an accel er at ed weat her i ng t echni que i n 
accor dance wi t h ASTM D2898 pr i or  t o bei ng t est ed.   Such i t ems whi ch wi l l  
not  be i nsi de a bui l di ng,  and such i t ems whi ch wi l l  be exposed t o heat  or  
hi gh humi di t y,  must  r ecei ve ext er i or  f i r e- r et ar dant  t r eat ment .   
[ Fi r e- r et ar dant - t r eat ed wood pr oduct s must  be f r ee of  hal ogens,  sul f at es,  
ammoni um phosphat e,  and f or mal dehyde.   ] I t ems t o be t r eat ed i ncl ude t he 
f ol l owi ng:
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a.   [ _____] .

1. 9   QUALI TY ASSURANCE

1. 9. 1   Dr awi ng Requi r ement s

For  f abr i cat ed st r uct ur al  member s,  t r usses,  ql u- l am member s,  i ndi cat e 
mat er i al s,  det ai l s of  const r uct i on,  met hods of  f ast eni ng,  and er ect i on 
det ai l s.   I ncl ude r ef er ence t o desi gn cr i t er i a used and manuf act ur er s 
desi gn cal cul at i ons.   Submi t  dr awi ngs f or  al l  pr oposed modi f i cat i ons of  
st r uct ur al  member s.   Do not  pr oceed wi t h modi f i cat i ons unt i l  t he submi t t al  
has been appr oved.

1. 9. 2   Dat a Requi r ed

Submi t  cal cul at i ons and dr awi ngs f or  al l  pr oposed modi f i cat i ons of  
st r uct ur al  member s.   Do not  pr oceed wi t h modi f i cat i ons unt i l  t he submi t t al  
has been appr oved.

1. 9. 3   Humi di t y Requi r ement s

Sequence wor k t o mi ni mi ze use of  t empor ar y HVAC t o dr y out  bui l di ng and 
cont r ol  humi di t y.

1. 9. 4   Pl ast i c Lumber  Per f or mance

Pl ast i c l umber  i nt ended f or  use i n ext er i or  appl i cat i ons must  have no 
f adi ng or  di scol or at i on and no change i n di mensi onal  st abi l i t y  as t est ed 
i n accor dance wi t h ASTM D1435 f or  a per i od of  [ 1] [ 3] [ 5] [ _____]  year [ s] .

1. 10   ENVI RONMENTAL REQUI REMENTS

Dur i ng and i mmedi at el y af t er  i nst al l at i on of  t r eat ed wood,  engi neer ed wood 
pr oduct s,  and l ami nat ed wood pr oduct s at  i nt er i or  spaces,  pr ovi de 
t empor ar y vent i l at i on.

1. 11   CERTI FI CATI ONS

[ 1. 11. 1   Cer t i f i ed Wood Gr ades

Pr ovi de cer t i f i cat es of  gr ade f r om t he gr adi ng agency on gr aded but  
unmar ked l umber  or  pl ywood at t est i ng t hat  mat er i al s meet  t he gr ade 
r equi r ement s speci f i ed her ei n.

] [ 1. 11. 2   Cer t i f i ed Sust ai nabl y Har vest ed Wood

Pr ovi de wood cer t i f i ed as sust ai nabl y har vest ed by FSC STD 01 001[ ,  
ATFS STANDARDS,  SGEC Document  1,  SGEC Document  2,  SGEC Document  3,  and 
SGEC Document  4,  CSA Z809- 08,  SFI  2015- 2019,  or  ot her  t hi r d par t y pr ogr am 
cer t i f i ed by PEFC ST 2002: 2013] .   Pr ovi de a l et t er  of  Cer t i f i cat i on of  
Sust ai nabl y Har vest ed Wood si gned by t he wood suppl i er .   I dent i f y 
cer t i f y i ng or gani zat i on and t hei r  t hi r d par t y pr ogr am name and i ndi cat e 
compl i ance wi t h chai n- of - cust ody pr ogr am r equi r ement s.   Submi t  sust ai nabl e 
wood cer t i f i cat i on dat a;  i dent i f y each cer t i f i ed pr oduct  on a l i ne i t em 
basi s.   Submi t  copi es of  i nvoi ces bear i ng cer t i f i cat i on number s.
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] 1. 11. 3   I ndoor  Ai r  Qual i t y Cer t i f i cat i ons

Submi t  r equi r ed i ndoor  ai r  qual i t y cer t i f i cat i ons i n one submi t t al  package.
[ 1. 11. 3. 1   Adhesi ves and Seal ant s

Pr ovi de pr oduct s cer t i f i ed t o meet  i ndoor  ai r  qual i t y r equi r ement s by 
UL 2818 ( Gr eenguar d)  Gol d,  SCS Gl obal  Ser vi ces I ndoor  Advant age Gol d or  
pr ovi de cer t i f i cat i on or  val i dat i on by ot her  t hi r d- par t y pr ogr ams t hat  
pr oduct s meet  t he r equi r ement s of  t hi s Sect i on.   Pr ovi de cur r ent  pr oduct  
cer t i f i cat i on document at i on f r om cer t i f i cat i on body.   When pr oduct  does 
not  have cer t i f i cat i on,  pr ovi de val i dat i on t hat  pr oduct  meet s t he i ndoor  
ai r  qual i t y pr oduct  r equi r ement s c i t ed her ei n.

]
[ 1. 11. 3. 2   Composi t e Wood,  Wood St r uct ur al  Panel  and Agr i f i ber  Pr oduct s

For  pur poses of  t hi s speci f i cat i on,  composi t e wood and agr i f i ber  pr oduct s 
i ncl ude par t i c l eboar d,  medi um densi t y f i ber boar d ( MDF) ,  st r awboar d,  panel  
subst r at es,  and door  cor es.   Pr ovi de pr oduct s cer t i f i ed t o meet  
r equi r ement s of  40 CFR 770.   Pr ovi de cur r ent  pr oduct  cer t i f i cat i on 
document at i on f r om cer t i f i cat i on body.

] PART 2   PRODUCTS

2. 1   MATERI ALS

2. 1. 1   Vi r gi n Lumber

Lumber  f abr i cat ed f r om ol d gr owt h t i mber  i s not  per mi t t ed.   Avoi d 
compani es who buy,  sel l ,  or  use ol d gr owt h t i mber  i n t hei r  oper at i ons,  
when possi bl e. [   Pr ovi de cer t i f i ed sust ai nabl y har vest ed vi r gi n l umber . ]

[ 2. 1. 2   Sal vaged Lumber

Pr ovi de sal vaged l umber  wher e speci f i ed.   Unl ess ot her wi se not ed,  sal vaged 
l umber  must  be del i ver ed cl ean,  denai l ed,  and f r ee of  pai nt ,  f i ni sh 
mat er i al s,  and ot her  cont ami nat i on.   Lumber  must  meet  t he ot her  cr i t er i a 
wi t hi n t hi s sect i on.   Pr ovi de document at i on cer t i f y i ng pr oduct s ar e f r om 
sal vaged l umber  sour ces.

] [ 2. 1. 3   Recover ed Lumber

Use r ecover ed l umber  wher e pr act i cal .   Unl ess ot her wi se not ed,  r ecover ed 
l umber  must  be del i ver ed cl ean and f r ee of  cont ami nat i on.   Pr ovi de gr adi ng 
cer t i f i cat es f or  any r ecover ed wood mat er i al s used i n st r uct ur al  
appl i cat i ons.   Lumber  must  meet  t he ot her  cr i t er i a wi t hi n t hi s sect i on.   
Pr ovi de document at i on cer t i f y i ng pr oduct s ar e f r om r ecover ed l umber  
sour ces.

] 2. 1. 4   Nat ur al  Decay-  and I nsect - Resi st ant  Wood

[ Nat ur al l y dur abl e wood must  be cer t i f i ed sust ai nabl y har vest ed 
nat ur al - decay and i nsect - r esi st ant  wood.   ] An occasi onal  pi ece wi t h cor ner  
sapwood i s per mi t t ed i f  90 per cent  or  mor e of  t he wi dt h of  each si de on 
whi ch t he sapwood occur s i s hear t wood. [   The pr i mar y speci es t o use on 
t hi s pr oj ect  i s  [ r edwood] ,  [ _____] . ]
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[ 2. 1. 5   Pl ast i c Lumber

HDPE l umber  must  cont ai n a mi ni mum of  90 per cent  t ot al  r ecycl ed cont ent .   
Mi xed pl ast i cs and cel l ul ose l umber  must  cont ai n a mi ni mum of  100 per cent  
t ot al  r ecover ed mat er i al s cont ent ,  wi t h a mi ni mum of  50 per cent  
post - consumer  r ecycl ed cont ent .   HDPE/ f i ber gl ass l umber  must  cont ai n a 
mi ni mum of  95 per cent  t ot al  r ecover ed mat er i al s cont ent  wi t h a mi ni mum of  
75 per cent  post - consumer  r ecycl ed cont ent .   Ot her  mi xed r esi n l umber  must  
cont ai n a mi ni mum of  95 per cent  t ot al  r ecover ed mat er i al s cont ent  wi t h a 
mi ni mum of  50 per cent  post - consumer  r ecycl ed cont ent .   Pr ovi de dat a 
i dent i f y i ng per cent age of  r ecycl ed cont ent  f or  pl ast i c l umber .

2. 1. 5. 1   Shear  Par al l el  t o Lengt h

Maxi mum 1, 550 K/ m2 i n accor dance wi t h ASTM D2344/ D2344M.

2. 1. 5. 2   Densi t y

ASTM D6111.

2. 1. 5. 3   Compr essi ve St r engt h

a.   Secant  Modul us:   Mi ni mum 108, 511 K/ m2 i n accor dance wi t h ASTM D6108.

b.   St r ess at  3 per cent  st r ai n:   Mi ni mum 2, 325 K/ m2 i n accor dance wi t h 
ASTM D6108.

c.   Compr essi on Par al l el  t o Gr ai n:   Mi ni mum 4, 650 K/ m2 i n accor dance wi t h 
ASTM D6112.

d.   Compr essi on Per pendi cul ar  t o Gr ai n:   Mi ni mum 1, 550 K/ m2 i n accor dance 
wi t h ASTM D6112.

2. 1. 5. 4   Fl exur al  St r engt h

Mi ni mum 3, 100 K/ m2 i n accor dance wi t h ASTM D6109.

2. 1. 5. 5   Tensi l e St r engt h

Mi ni mum 1, 938 K/ m2 i n accor dance wi t h ASTM D198.

2. 1. 5. 6   Coef f i c i ent  of  Ther mal  Expansi on

Maxi mum 0. 000044 mm/ mm/ degr ee C i n accor dance wi t h ASTM D696.

2. 1. 5. 7   Scr ew Wi t hdr awal

0. 35 K i n accor dance wi t h ASTM D6117.

2. 1. 5. 8   Nai l  Wi t hdr awal

0. 15 K i n accor dance wi t h ASTM D6117.

] 2. 2   LUMBER

2. 2. 1   St r uct ur al  Lumber

[ Except  wher e a speci f i c  gr ade i s i ndi cat ed or  speci f i ed, ]  Any of  t he 
speci es and gr ades l i s t ed i n AWC NDS t hat  have al l owabl e uni t  st r esses i n 
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kPa not  l ess t han [ [ _____]  Fb,  [ _____]  Ft ,  [ _____]  Fc,  wi t h [ _____]  E]  
[ al l owabl e uni t  st r esses i ndi cat ed] .   Use f or  j oi st s,  r af t er s,  header s,  
t r usses,  beams ( except  col l ar  beams) ,  col umns,  post s,  st ai r  st r i nger s,  
gi r der s,  and al l  ot her  member s i ndi cat ed t o be st r ess r at ed. [   St r uct ur al  
l umber  exposed t o v i ew i n [ _____]  must  be appear ance gr ade [ of  [ _____]  
speci es] [ of  any speci es]  meet i ng t he al l owabl e uni t  st r esses 
[ speci f i ed] [ i ndi cat ed] . ]   Desi gn of  member s and f ast eni ngs must  conf or m t o 
AI TC TCM.   Ot her  st r ess gr aded or  di mensi oned i t ems such as bl ocki ng,  
car r i ages,  and st uds must  be st andar d or  No.  2 gr ade except  t hat  st uds may 
be St ud gr ade.

2. 2. 2   Fr ami ng Lumber

Fr ami ng l umber  such as st uds,  pl at es,  caps,  col l ar  beams,  cant  st r i ps,  
bucks,  s l eeper s,  nai l i ng st r i ps,  and nai l er s and boar d l umber  such as 
subf l oor i ng and wal l  and r oof  sheat hi ng must  be one of  t he speci es l i s t ed 
i n t he t abl e bel ow.   Mi ni mum gr ade of  speci es must  be as l i s t ed.  
[ Fi nger - j oi nt ed l umber  may be used i n t he same appl i cat i ons as sol i d 
l umber  of  an equi val ent  speci es and gr ade,  pr ovi ded t he f i nger - j oi nt ed 
l umber  meet s al l  t he r equi r ement s of  t he cer t i f i cat i on and t he qual i t y 
cont r ol  pr ogr ams of  t he r ul es wr i t i ng agency havi ng j ur i sdi ct i on and al l  
appl i cabl e r equi r ement s of  DOC/ NI ST PS56. ] [   Pr ovi de cer t i f i ed sust ai nabl y 
har vest ed f r ami ng l umber . ]
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Tabl e of  Gr ades f or  Fr ami ng and Boar d Lumber

Gr adi ng Rul es Speci es Fr ami ng Boar d Lumber

WWPA G- 5 st andar d 
gr adi ng r ul es

Aspen,  Dougl as 
Fi r - Lar ch,  Dougl as 
Fi r  Sout h,  
Engel mann 
Spr uce- Lodgepol e 
Pi ne,  Engel mann 
Spr uce,  Hem- Fi r ,  
I daho Whi t e Pi ne,  
Lodgepol e Pi ne,  
Mount ai n Heml ock,  
Mount ai n 
Heml ock- Hem- Fi r ,  
Ponder osa 
Pi ne- Sugar  Pi ne,  
Ponder osa 
Pi ne- Lodgepol e 
Pi ne,  Subal pi ne 
Fi r ,  Whi t e Woods,  
West er n Woods,  
West er n Cedar s,  
West er n Heml ock

Al l  Speci es:   
St andar d Li ght  
Fr ami ng or  No.  3 
St r uct ur al  Li ght  
Fr ami ng ( St ud 
Gr ade f or  2x4 
nomi nal  s i ze,  3 m
 and shor t er )

Al l  Speci es:   
No.  3 Common

WCLI B 17 st andar d 
gr adi ng r ul es

Dougl as Fi r - Lar ch,  
Hem- Fi r ,  Mount ai n 
Heml ock,  Si t ka 
Spr uce,  West er n 
Cedar s,  West er n 
Heml ock

Al l  Speci es:   
St andar d Li ght  
Fr ami ng or  No.  3 
St r uct ur al  Li ght  
Fr ami ng ( St ud 
Gr ade f or  2x4 
nomi nal  s i ze,  3 m
 and shor t er )

Al l  Speci es:   
St andar d
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Tabl e of  Gr ades f or  Fr ami ng and Boar d Lumber

Gr adi ng Rul es Speci es Fr ami ng Boar d Lumber

SPI B 1003 st andar d 
gr adi ng r ul es

Sout her n Pi ne Al l  Speci es:   
St andar d Li ght  
Fr ami ng or  No.  3 
St r uct ur al  Li ght  
Fr ami ng ( St ud 
Gr ade f or  2x4 
nomi nal  s i ze,  3 m
 and shor t er )

No.  2 Boar ds

SCMA Spec  st andar d 
speci f i cat i ons

Cypr ess No.  2 Common No.  2 Common

NELMA Gr adi ng Rul es 
st andar d gr adi ng r ul es

Bal sam Fi r ,  East er n 
Heml ock- Tamar ack,  
East er n Spr uce,  
East er n Whi t e Pi ne,  
Nor t her n Pi ne,  
Nor t her n Pi ne- Cedar

Al l  Speci es:   
St andar d Li ght  
Fr ami ng or  No.  3 
St r uct ur al  Li ght  
Fr ami ng ( St ud 
Gr ade f or  2x4 
nomi nal  s i ze,  3 m
 and shor t er )

Al l  Speci es:   
No.  3 Common 
except  St andar d 
f or  East er n Whi t e 
and Nor t her n Pi ne

RI S Gr ade Use 
st andar d 
speci f i cat i ons

Redwood Al l  Speci es:   
St andar d Li ght  
Fr ami ng or  No.  3 
St r uct ur al  Li ght  
Fr ami ng ( St ud 
Gr ade f or  2x4 
nomi nal  s i ze,  3 m
 and shor t er )

Const r uct i on Hear t
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Tabl e of  Gr ades f or  Fr ami ng and Boar d Lumber

Gr adi ng Rul es Speci es Fr ami ng Boar d Lumber

NHLA Rul es  r ul es f or  
t he measur ement  and 
i nspect i on of  
har dwood and cypr ess 
l umber

Cypr ess No.  2 Di mensi on No.  2 Common

2. 2. 3   St r uct ur al  Gl ued Lami nat ed Ti mber

ANSI / AI TC A190. 1,  al l owabl e wor ki ng st r ess val ues f or  l oads of  nor mal  
dur at i on i n kPa not  l ess t han t he f ol l owi ng:

Bendi ng Member s,  [ _____]  Fb,  [ _____]  Fv,  [ _____]  E.
Compr essi on Member s,  [ _____]  Fc,  [ _____]  E.
Tensi on Member s,  [ _____]  Ft ,  [ _____]  E.

Fabr i cat ed wi t h wet - use adhesi ves.   Beams must  use [  gl ue- l ami nat ed] [  and]  
[ l ami nat ed- st r and] [ l ami nat ed- veneer ]  l umber .   Post s and st uds must  use 
l ami nat ed- st r and l umber .   Joi st s must  use l ami nat ed- veneer  l umber .   
Member s must  be [ I ndust r i al ]  [ Ar chi t ect ur al ]  [ Pr emi um]  Appear ance Gr ade,  
seal ed wi t h a penet r at i ng seal er ,  and [ i ndi v i dual l y wr apped]  [ bundl e 
wr apped]  as st andar d wi t h t he manuf act ur er  and appr oved.   Member s must  be 
compl et e wi t h har dwar e f or  j oi ni ng l ami nat ed member s and f or  t hei r  
connect i on t o ot her  const r uct i on. [   Pr ovi de cer t i f i ed sust ai nabl y 
har vest ed st r uct ur al  gl ued l ami nat ed t i mber . ] [   When l ocat ed on t he 
i nt er i or  of  bui l di ngs,  pr ovi de pr oduct s wi t h no added ur ea- f or mal dehyde 
r esi ns. ]

2. 3   PLYWOOD,  STRUCTURAL- USE,  AND ORI ENTED STRAND BOARD ( OSB)  PANELS

APA L870,  APA S350,  APA E445,  and APA F405 r espect i vel y.

2. 3. 1   Subf l oor i ng

2. 3. 1. 1   Pl ywood

C- D Gr ade,  Exposur e 1 dur abi l i t y  c l assi f i cat i on,  Span r at i ng of  [ 24/ 16]  
[ 48/ 24]  or  gr eat er . [   Pr ovi de cer t i f i ed sust ai nabl y har vest ed pl ywood 
subf l oor i ng. ]

2. 3. 1. 2   St r uct ur al - Use and OSB Panel s

Sheat hi ng gr ade wi t h dur abi l i t y  equi val ent  t o Exposur e 1,  Span Rat i ng of  
[ 32/ 16]  [ 48/ 24]  or  gr eat er .  OSB,  APA E445,  Rat ed St ur d- I - Fl oor . [   Pr ovi de 
cer t i f i ed sust ai nabl y har vest ed st r uct ur al - use and OSB panel  subf l oor  
sheat hi ng. ]
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2. 3. 2   Combi nat i on Subf l oor - Under l ayment

2. 3. 2. 1   Pl ywood

[ Under l ayment  Gr ade,  Exposur e 1] [  ,  or  ] [ Ext er i or  Type,  C- C ( Pl ugged)  
Gr ade] . [   Pr ovi de cer t i f i ed sust ai nabl y har vest ed pl ywood combi nat i on 
subf l oor  under l ayment . ]   Mi ni mum t hi ckness must  be as l i s t ed bel ow [ except  
wher e i ndi cat ed t o have gr eat er  t hi ckness] .

Suppor t  Spaci ng Under l ayment  Mi ni mum Thi ckness

400 mm 12. 7 mm f or  Gr oup 1 speci es

15 mm f or  Gr oup 2 and 3 speci es

18 mm f or  Gr oup 4 speci es

600 mm 18 mm f or  Gr oup 1 speci es

22 mm f or  Gr oup 2 and 3 speci es

25 mm f or  Gr oup 4 speci es

2. 3. 2. 2   St r uct ur al - Use Panel

Combi nat i on subf l oor - under l ayment  gr ade wi t h dur abi l i t y  equi val ent  t o 
[ I nt er i or  pl ywood wi t h Ext er i or  gl ue ( Exposur e 1) ]  [ Ext er i or  pl ywood] ,  
Span Rat i ng of  [ 16]  [ 20]  [ 24 ]  [ 48]  or  gr eat er .

2. 3. 3   Wal l  Sheat hi ng

2. 3. 3. 1   Pl ywood

C- D Gr ade,  Exposur e 1,  and a mi ni mum t hi ckness of  [ 9. 5]  [ 12. 7]  mm[  ,  
except  wher e i ndi cat ed t o have gr eat er  t hi ckness] . [   Pr ovi de cer t i f i ed 
sust ai nabl y har vest ed pl ywood wal l  sheat hi ng. ] [   Pr ovi de ext er i or  gr ade 
mat er i al  wi t h phenol  r esi n f or  i nt er i or  and ext er i or  appl i cat i ons. ]

2. 3. 3. 2   St r uct ur al - Use and OSB Panel s

Sheat hi ng gr ade wi t h dur abi l i t y  equi val ent  t o Exposur e 1,  Span Rat i ng of  
[ 16/ 0]  [ 24/ 0]  or  gr eat er .   OSB,  APA Rat ed Sheat hi ng.   OSB must  be a 
phenol i c- gl ued boar d. [   Pr ovi de cer t i f i ed sust ai nabl y har vest ed 
st r uct ur al - use and OSB panel  wal l  sheat hi ng. ]

2. 3. 4   Roof  Sheat hi ng

2. 3. 4. 1   Pl ywood

C- D Gr ade,  Exposur e 1,  wi t h an I dent i f i cat i on I ndex of  not  l ess t han 
[ 24/ 0]  [ _____] . [   Pr ovi de cer t i f i ed sust ai nabl y har vest ed pl ywood r oof  
sheat hi ng. ]   Pr ovi de ext er i or  gr ade mat er i al  wi t h phenol  r esi n f or  al l  
appl i cat i ons.
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2. 3. 4. 2   St r uct ur al - Use Panel

Sheat hi ng gr ade wi t h dur abi l i t y  equi val ent  t o Exposur e 1,  Span Rat i ng of  
[ 24/ 0]  [ _____]  or  gr eat er .

2. 3. 5   Di aphr agms

2. 3. 5. 1   Pl ywood

[ St r uct ur al  I ] [ St r uct ur al  I I ] ,  [ C- C] [ C- D]  gr ade,  Exposur e 1,  and a mi ni mum 
t hi ckness of  [ _____]  mm. [   Pr ovi de cer t i f i ed sust ai nabl y har vest ed pl ywood 
di aphr agm. ]

2. 3. 5. 2   St r uct ur al - Use and OSB Panel s

Sheat hi ng gr ade wi t h dur abi l i t y  equi val ent  t o Exposur e 1 and a mi ni mum 
t hi ckness of  [ _____]  mm. [   Pr ovi de cer t i f i ed sust ai nabl y har vest ed 
st r uct ur al - use and OSB panel  di aphr agm. ]

2. 3. 6   Shear  Wal l s

2. 3. 6. 1   Pl ywood

[ St r uct ur al  I ]  [ St r uct ur al  I I ] ,  [ C- C]  [ C- D]  [ _____]  Gr ade and a mi ni mum 
t hi ckness of  [ _____]  mm. [   Pr ovi de cer t i f i ed sust ai nabl y har vest ed pl ywood 
shear  wal l . ]

2. 3. 6. 2   St r uct ur al - Use and OSB Panel s

Sheat hi ng gr ade wi t h dur abi l i t y  equi val ent  t o I nt er i or  pl ywood wi t h 
Ext er i or  gl ue ( Exposur e 1)  and a mi ni mum t hi ckness of  [ _____]  mm. [   
Pr ovi de cer t i f i ed sust ai nabl y har vest ed st r uct ur al - use and OSB panel  shear  
wal l . ]

2. 3. 7   Ot her  Uses

2. 3. 7. 1   Pl ywood

Pl ywood f or  [ _____] .   C- D Gr ade,  Exposur e 1. [   Pr ovi de cer t i f i ed 
sust ai nabl y har vest ed pl ywood f or  ot her  uses. ]

2. 3. 7. 2   St r uct ur al - Use and OSB Panel s

St r uct ur al - use and OSB panel s f or  [ _____] .   Sheat hi ng gr ade wi t h 
dur abi l i t y  equi val ent  t o Exposur e 1 and a mi ni mum t hi ckness of  [ _____]  mm. [   
Pr ovi de cer t i f i ed sust ai nabl y har vest ed st r uct ur al - use and OSB panel s f or  
ot her  uses. ]

2. 4   UNDERLAYMENT

Under l ayment  must  conf or m t o one of  t he f ol l owi ng:

2. 4. 1   Har dboar d

AHA A135. 4 ser vi ce c l ass,  sanded one si de,  6 mm  t hi ck,  1200 mm wi de.

[ 2. 4. 2   Par t i c l eboar d

CPA A208. 1,  Gr ade 1- M- 1,  6 mm t hi ck,  1200 by 1200 mm.   Compr essed [ st r aw]  
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f i ber s wi t h [ phenol  f or mal dehyde] [ pol ymer i c met hyl ene di i socyanat e ( PMDI ) ]  
r esi n bi nder . [   Pr oduct s must  cont ai n no added ur ea- f or mal dehyde r esi ns.   
For  pr oduct s l ocat ed on t he i nt er i or  of  t he bui l di ng ( i nsi de of  t he 
weat her pr oof i ng syst em) ,  pr ovi de cer t i f i cat i on of  i ndoor  ai r  qual i t y f or  
par t i c l eboar d under l ayment . ]

] 2. 4. 3   Pl ywood

Pl ywood must  conf or m t o APA L870,  under l ayment  gr ade wi t h ext er i or  gl ue,  
or  C- C ( Pl ugged)  ext er i or  gr ade 9 mm t hi ck,  1200 mm wi de. [   Pr ovi de 
cer t i f i ed sust ai nabl y har vest ed pl ywood under l ayment . ]

2. 4. 4   Or i ent ed St r and Boar d

OSB under l ayment  gr ade 6 mm.

2. 4. 5   Fi ber boar d

Use [ st r uct ur al  f i ber boar d,  mi ni mum 80 per cent  r ecycl ed newspaper . ]  
[ gypsum f i ber boar d,  mi ni mum 15 per cent  post - consumer  newspaper . ] [  Pr ovi de 
dat a i dent i f y i ng per cent age of  r ecycl ed cont ent  f or  f i ber boar d under l ayment . ] [ agr i f i ber  
par t i c l eboar d. ] [ par t i c l eboar d or  MDF. ] [   Pr oduct s must  cont ai n no added 
ur ea- f or mal dehyde r esi ns.   For  pr oduct s l ocat ed on t he i nt er i or  of  t he 
bui l di ng ( i nsi de of  t he weat her pr oof i ng syst em) ,  pr ovi de cer t i f i cat i on of  
i ndoor  ai r  qual i t y f or  f i ber boar d under l ayment . ]

[ 2. 4. 6   St r awboar d Panel s

Mi ni mum 70 per cent  agr i cul t ur al  wast e st r aw wi t h no added f or mal dehyde 
bi nder s.   Submi t  dat a i dent i f y i ng per cent age of  bi obased cont ent  f or  
st r awboar d panel s. [   Pr oduct s must  cont ai n no added ur ea- f or mal dehyde 
r esi ns.   For  pr oduct s l ocat ed on t he i nt er i or  of  t he bui l di ng ( i nsi de of  
t he weat her pr oof i ng syst em) ,  pr ovi de cer t i f i cat i on of  i ndoor  ai r  qual i t y 
f or  st r awboar d panel s. ]

] [ 2. 4. 7   Cor k

Mi ni mum 85 per cent  t ot al  r ecycl ed cont ent .   Pr ovi de dat a i dent i f y i ng 
per cent age of  r ecycl ed cont ent  f or  cor k under l ayment . [   Mi ni mum 85 per cent  
bi obased cont ent .   Pr ovi de dat a i dent i f y i ng per cent age of  bi obased cont ent  
f or  cor k under l ayment . ]

] 2. 5   OTHER MATERI ALS

2. 5. 1   Har dboar d Under l ayment

DOC/ NI ST PS58,  ser vi ce c l ass,  sanded on one si de,  6 mm t hi ck 1200 mm wi de.

[ 2. 5. 2   Fi ber boar d Wal l  Sheat hi ng

ASTM C208,  600 mm wi de by [ 13 mm t hi ck f or  suppor t s 400 mm ( o. c. ) ]  [ 20 mm 
t hi ck f or  suppor t s 600 mm o. c. ]  or  1200 mm wi de by [ 13 mm t hi ck f or  
suppor t s 400 mm o. c. ]  [ 20 mm t hi ck f or  suppor t s 600 mm o. c. ] ,  except  onl y 
1200 mm wi de by 13 mm t hi ck sheat hi ng over  suppor t s at  400 mm o. c.  may be 
appl i ed wi t hout  cor ner  br aci ng of  f r ami ng. .   Sheat hi ng must  be asphal t  
i mpr egnat ed or  asphal t  coat ed t o r ender  t he sheat hi ng wat er  r esi st ant  but  
vapor  per meabl e.   St r uct ur al  f i ber boar d must  cont ai n a mi ni mum of  80 
per cent  r ecycl ed cont ent .   Non- st r uct ur al  f i ber boar d must  cont ai n a 
mi ni mum of  [ 100] [ _____]  per cent  post - consumer  r ecycl ed cont ent .   Pr ovi de 
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dat a i dent i f y i ng per cent age of  r ecycl ed cont ent  f or  f i ber boar d wal l  
sheat hi ng. [   Pr oduct s must  cont ai n no added ur ea- f or mal dehyde r esi ns.   For  
pr oduct s l ocat ed on t he i nt er i or  of  t he bui l di ng ( i nsi de of  t he 
weat her pr oof i ng syst em) ,  pr ovi de cer t i f i cat i on of  i ndoor  ai r  qual i t y f or  
f i ber boar d wal l  sheat hi ng. ]

] 2. 5. 3   Gypsum Wal l  Sheat hi ng

ASTM C1396/ C1396M,  12. 7 mm t hi ck [ f i r e r et ar dant  ( Type X)  16 mm t hi ck] ;  
1200 mm wi de wi t h squar e edge [ f or  suppor t s 400 mm o. c.   wi t h or  wi t hout  
cor ner  br aci ng of  f r ami ng]  [ or ]  [ f or  suppor t s 600 mm o. c.  wi t h cor ner  
br aci ng of  f r ami ng] ;  600 mm wi de wi t h V- t ongue and gr oove ( T&G)  edge f or  
suppor t s [ 400]  [ or ]  [ 600]  mm o. c.  wi t h cor ner  br aci ng of  f r ami ng.

2. 5. 4   Foi l - Faced I nsul at i ve Sheat hi ng

Wood f i ber  cor e,  chemi cal l y t r eat ed f or  wat er  r esi st ance,  wi t h al umi num 
f oi l  l ami nat ed under  pr essur e t o bot h s i des wi t h wat er - r esi st ant  adhesi ve;  
1200 mm wi de;  2 mm t hi ck when used wi t h cor ner  br aci ng,  2. 9 mm t hi ck wi t h 
st uds up t o 400 mm o. c.  wi t hout  cor ner  br aci ng,  or  3. 5 mm t hi ck wi t h st uds 
up t o 600 mm o. c.  wi t hout  cor ner  br aci ng.   The sheat hi ng and i nst al l at i on 
must  have been accept ed by I CC as conf or mi ng t o I CC I BC.   The sheat hi ng 
al one must  have a t her mal  r esi st ance val ue ( R val ue)  of  not  l ess t han 0. 20.

2. 5. 5   Cel l ul ose Honeycomb Panel s

ASTM C208.   Panel s must  be made of  [ kr af t  paper ]  [ f i r e r et ar dant  paper ]  
[ and must  be i mpr egnat ed wi t h phenol i c r esi ns f or  moi st ur e r esi st ance] . [   
Panel s must  cont ai n a mi ni mum of  [ 100] [ _____]  per cent  post - consumer  
r ecycl ed cont ent .   Pr ovi de dat a i dent i f y i ng per cent age of  r ecycl ed cont ent  
f or  cel l ul ose honeycomb panel s. ]

2. 5. 6   Bui l di ng Paper

FS UU- B- 790,  Type I ,  Gr ade D,  St yl e 1.

2. 5. 7   Tr ussed Raf t er s

Met al  pl at e connect ed t r usses desi gned i n accor dance wi t h TPI  1 and TPI  HI B
 and f abr i cat ed i n accor dance wi t h TPI  1.

2. 5. 8   Tr ussed Joi st s

Met al  pl at e connect ed par al l el  chor d wood t r usses desi gned and f abr i cat ed 
i n accor dance wi t h TPI  1.

2. 5. 9   Roof  Decki ng

[ Roof  decki ng must  be [ commer ci al ] [ sel ect ]  gr ade wi t h mi ni mum desi gn val ue 
of  [ 0. 9]  [ 7. 6]  MPa i n bendi ng.   Decki ng must  be [  50 mm t hi ck wi t h s i ngl e 
t ongue and gr oove] [  100 mm t hi ck wi t h doubl e t ongue and gr oove] ;  
V- j oi nt ed,  mat ched and dr essed.   As an opt i on,  f abr i cat ed l ami nat ed l umber  
decki ng wi t h i nt er l ocki ng t ongue and gr oove j oi nt s may be pr ovi ded.

] 2. 5. 10   Mi scel l aneous Wood Member s

2. 5. 10. 1   Nonst r ess Gr aded Member s

Member s must  i ncl ude br i dgi ng,  cor ner  br aci ng,  f ur r i ng,  gr ounds,  and 
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nai l i ng st r i ps.   Member s must  be i n accor dance wi t h TABLE I  f or  t he 
speci es used.   Si zes must  be as f ol l ows unl ess ot her wi se shown:

Member Si ze mm

Br i dgi ng 25 x 75 or  25 x 100 f or  use bet ween member s 50 x 300 and smal l er ;  50 
x 100 f or  use bet ween member s l ar ger  t han 50 x 300.

Cor ner  br aci ng 25 x 100.

Fur r i ng 25 x [ 50]  [ 75]

Gr ounds Pl ast er  t hi ckness by 38.

Nai l i ng st r i ps 25 x 75 or  25 x 100 when used as shi ngl e base or  i nt er i or  f i ni sh,  
ot her wi se 50 mm st ock.

2. 5. 10. 2   Wood Bumper s

AREMA Eng Man,  I ndust r i al  gr ade cr oss t i es

2. 5. 10. 3   Si l l  Pl at es

Si l l  pl at es must  be st andar d or  number  2 gr ade.

2. 5. 10. 4   Bl ocki ng

Bl ocki ng must  be st andar d or  number  2 gr ade.

2. 5. 10. 5   Rough Bucks and Fr ames

Rough bucks and f r ames must  be st r ai ght  st andar d or  number  2 gr ade.

2. 5. 11   Adhesi ves

Compl y wi t h appl i cabl e r egul at i ons r egar di ng t oxi c and hazar dous mat er i al s 
and as speci f i ed. [   Pr ovi de non- aer osol  adhesi ve pr oduct s used on t he 
i nt er i or  of  t he bui l di ng ( def i ned as i nsi de of  t he weat her pr oof i ng syst em)  
meet i ng ei t her  emi ssi ons r equi r ement s of  CDPH SECTI ON 01350 ( l i mi t  
r equi r ement s f or  ei t her  of f i ce or  c l assr oom spaces r egar dl ess of  space 
t ype)  or  VOC cont ent  r equi r ement s of  SCAQMD Rul e 1168.   Pr ovi de aer osol  
adhesi ves used on t he i nt er i or  of  t he bui l di ng meet i ng ei t her  emi ssi ons 
r equi r ement s of  CDPH SECTI ON 01350 ( l i mi t  r equi r ement s f or  ei t her  of f i ce 
or  c l assr oom spaces r egar dl ess of  space t ype)  or  VOC cont ent  r equi r ement s 
of  GS- 36.   Pr ovi de cer t i f i cat i on or  val i dat i on of  i ndoor  ai r  qual i t y f or  
non- aer osol  adhesi ves appl i ed on t he i nt er i or  of  t he bui l di ng ( i nsi de of  
t he weat her pr oof i ng syst em) .   Pr ovi de cer t i f i cat i on or  val i dat i on of  
i ndoor  ai r  qual i t y f or  aer osol  adhesi ves used on t he i nt er i or  of  t he 
bui l di ng ( i nsi de of  t he weat her pr oof i ng syst em) . ]

2. 6   ROUGH HARDWARE

Unl ess ot her wi se i ndi cat ed or  speci f i ed,  r ough har dwar e must  be of  t he 
t ype and si ze necessar y f or  t he pr oj ect  r equi r ement s.   Si zes,  t ypes,  and 
spaci ng of  f ast eni ngs of  manuf act ur ed bui l di ng mat er i al s must  be as 
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r ecommended by t he pr oduct  manuf act ur er  unl ess ot her wi se i ndi cat ed or  
speci f i ed.   Rough har dwar e exposed t o t he weat her  or  embedded i n or  i n 
cont act  wi t h pr eser vat i ve t r eat ed wood,  ext er i or  masonr y,  or  concr et e 
wal l s or  s l abs must  be hot - di p z i nc- coat ed i n accor dance wi t h 
ASTM A153/ A153M. [   Nai l s and f ast eni ngs f or  f i r e- r et ar dant  t r eat ed l umber  
and woodwor k exposed t o t he weat her  must  be copper  al l oy or  hot - di pped 
gal vani zed f ast ener s as r ecommended by t he t r eat ed wood manuf act ur er . ]

2. 6. 1   Bol t s,  Nut s,  St uds,  and Ri vet s

ASME B18. 2. 1,  ASME B18. 5. 2. 1M,  ASME B18. 5. 2. 2M and ASME B18. 2. 2.

2. 6. 2   Anchor  Bol t s

ASTM A307,  s i ze as i ndi cat ed,  compl et e wi t h nut s and washer s.

2. 6. 3   Expansi on Shi el ds

CI D A- A- 1923,  CI D A- A- 1924,  and CI D A- A- 1925.   Except  as shown ot her wi se,  
maxi mum si ze of  devi ces must  be 10 mm.

2. 6. 4   Lag Scr ews and Lag Bol t s

ASME B18. 2. 1.

2. 6. 5   Wood Scr ews

ASME B18. 6. 1.

2. 6. 6   Nai l s [ and St apl es]

ASTM F547,  s i ze and t ype best  sui t ed f or  pur pose[ ;  st apl es must  be as 
r ecommended by t he manuf act ur er  of  t he mat er i al s t o be j oi ned] .   For  
sheat hi ng and subf l oor i ng,  l engt h of  nai l s must  be suf f i c i ent  t o ext end 25 
mm i nt o suppor t s.   I n gener al ,  8- penny or  l ar ger  nai l s must  be used f or  
nai l i ng t hr ough 25 mm t hi ck l umber  and f or  t oe nai l i ng 50 mm t hi ck l umber ;  
16- penny or  l ar ger  nai l s must  be used f or  nai l i ng t hr ough 50 mm t hi ck 
l umber .   Nai l s used wi t h t r eat ed l umber  and sheat hi ng must  be hot - di pped 
gal vani zed i n accor dance wi t h ASTM A153/ A153M.   Nai l i ng must  be i n 
accor dance wi t h t he r ecommended nai l i ng schedul e cont ai ned i n AWC WFCM.   
Wher e det ai l ed nai l i ng r equi r ement s ar e not  speci f i ed,  nai l  s i ze and 
spaci ng must  be suf f i c i ent  t o devel op an adequat e st r engt h f or  t he 
connect i on.   The connect i on' s st r engt h must  be ver i f i ed agai nst  t he nai l  
capaci t y t abl es i n AWC NDS.   Reasonabl e j udgment  backed by exper i ence must  
ensur e t hat  t he desi gned connect i on wi l l  not  cause t he wood t o spl i t .   I f  
a l oad si t uat i on exceeds a r easonabl e l i mi t  f or  nai l s,  a speci al i zed 
connect or  must  be used.

2. 6. 7   Wi r e Nai l s

ASTM F1667/ F1667M.

2. 6. 8   Ti mber  Connect or s

Unl ess ot her wi se speci f i ed,  t i mber  connect or s must  be i n accor dance wi t h 
TPI  1,  APA EWS T300 or  AI TC TCM.
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2. 6. 9   Cl i p Angl es

St eel ,  5 mm t hi ck,  s i ze [ as i ndi cat ed] [ best  sui t ed f or  i nt ended use] ;  or  
z i nc- coat ed st eel  or  i r on commer ci al  c l i ps desi gned f or  connect i ng wood 
member s.

2. 6. 10   Joi st  Hanger s

St eel  or  i r on,  z i nc coat ed,  s i zed t o f i t  t he suppor t ed member ,  of  
suf f i c i ent  st r engt h t o devel op t he f ul l  st r engt h of  t he suppor t ed member  
i n accor dance wi t h I CC I BC,  and f ur ni shed compl et e wi t h any speci al  nai l s 
r equi r ed.

2. 6. 11   Ti e St r aps

For  j oi st s suppor t ed by t he l ower  f l ange of  st eel  beams,  pr ovi de 3 by 40 mm
 st eel  st r ap,  600 mm l ong [ ,  except  as i ndi cat ed ot her wi se] .

2. 6. 12   Joi st  Anchor s

For  j oi st s suppor t ed by masonr y wal l s,  pr ovi de anchor s 5 by 40 mm st eel  
t ee or  st r ap,  bent  and of  l engt h t o pr ovi de 100 mm embedment  i nt o wal l  and 
300 mm al ong j oi st  [ except  as i ndi cat ed ot her wi se] .   For  j oi st s par al l el  
t o masonr y or  concr et e wal l s,  pr ovi de anchor s 6 by 30 mm mi ni mum 
cr oss- sect i onal  ar ea,  st eel  st r ap,  l engt h as necessar y t o ext end over  t op 
of  f i r st  t hr ee j oi st s and i nt o wal l  [ 100]  [ 200]  mm,  and wi t h wal l  end of  
bend or  pi n t ype [ ,  except  as i ndi cat ed ot her wi se] .

2. 6. 13   Door  Buck Anchor s

Met al  anchor s,  3 by 30 mm st eel ,  300 mm l ong,  wi t h ends bent  50 mm [ ,  
except  as i ndi cat ed ot her wi se] .   Anchor s must  be scr ewed t o t he backs of  
bucks and bui l t  i nt o masonr y or  concr et e.   Locat e 200 mm above si l l s  and 
bel ow heads and not  mor e t han 600 mm i nt er medi at el y bet ween. [   Anchor age 
of  bucks t o st eel  f r ami ng must  be [ as i ndi cat ed] [ as necessar y t o sui t  t he 
condi t i ons] . ]

2. 6. 14   Met al  Br i dgi ng

[ Wher e not  i ndi cat ed or  speci f i ed ot her wi se, ]  No.  16 U. S.  St andar d gage,  
cadmi um- pl at ed or  z i nc- coat ed.

2. 6. 15   Toot hed Ri ngs and Shear  Pl at es

AWC NDS.

2. 6. 16   Beam Anchor s

St eel  U- shaped st r ap anchor s 6 mm t hi ck by 40 mm wi de [ ,  except  as 
i ndi cat ed ot her wi se] .

2. 6. 17   Met al  Fr ami ng Anchor s

Const r uct  anchor s t o t he conf i gur at i on shown usi ng hot  di p z i nc- coat ed 
st eel  conf or mi ng t o ASTM A653/ A653M,  Z275. [   Except  wher e ot her wi se 
shown, ]  St eel  must  be not  l i ght er  t han 18 gage.   Speci al  nai l s suppl i ed by 
t he manuf act ur er  must  be used f or  al l  nai l i ng.
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2. 6. 18   Panel  Edge Cl i ps

Ext r uded al umi num or  gal vani zed st eel ,  H- shaped cl i ps t o pr event  
di f f er ent i al  def l ect i on of  r oof  sheat hi ng.

2. 7   AI R I NFI LTRATI ON BARRI ER

Ai r  i nf i l t r at i on bar r i er  must  be bui l di ng paper  meet i ng t he r equi r ement s 
of  ASTM C1136,  Type I V,  st y l e opt i onal  or  a t ear  and punct ur e r esi st ant  
ol ef i n bui l di ng wr ap ( pol yet hyl ene or  pol ypr opyl ene)  wi t h a moi st ur e vapor  
t r ansmi ssi on r at e of  [ 125]  [ _____]  g per  squar e met er  per  24 hour s i n 
accor dance wi t h ASTM E96/ E96M,  Desi ccant  Met hod at  [ 23]  [ _____]  degr ees C 
or  wi t h a moi st ur e vapor  t r ansmi ssi on r at e of  [ 670]  [ _____]  g per  squar e 
met er  per  24 hour s i n accor dance wi t h ASTM E96/ E96M,  Wat er  Met hod at  [ 23]  
[ _____]  degr ees C.

PART 3   EXECUTI ON

3. 1   I NSTALLATI ON

Do not  i nst al l  bui l di ng const r uct i on mat er i al s t hat  show vi sual  evi dence 
of  bi ol ogi cal  gr owt h.

Conf or m t o AWC WFCM and i nst al l  i n accor dance wi t h t he Nat i onal  
Associ at i on of  Home Bui l der s ( NAHB)  Advanced Fr ami ng Techni ques:  Opt i mum 
Val ue Engi neer i ng,  unl ess ot her wi se i ndi cat ed or  speci f i ed.   Sel ect  l umber  
s i zes t o mi ni mi ze wast e.   Fi t  f r ami ng l umber  and ot her  r ough car pent r y,  
set  accur at el y t o t he r equi r ed l i nes and l evel s,  and secur e i n pl ace i n a 
r i gi d manner .   Space pl ast i c l umber  boar ds as necessar y t o al l ow f or  
l engt hwi se expansi on and cont r act i on.   Do not  spl i ce f r ami ng member s 
bet ween bear i ng poi nt s.   Set  j oi st s,  r af t er s,  and pur l i ns wi t h t hei r  cr own 
edge up.   Fr ame member s f or  t he passage of  pi pes,  condui t s,  and duct s.   
Pr ovi de adequat e suppor t  as appr opr i at e t o t he appl i cat i on,  c l i mat e,  and 
modul us of  el ast i c i t y of  t he pr oduct .   Do not  cut  or  bor e st r uct ur al  
member s f or  t he passage of  duct s or  pi pes wi t hout  appr oval .   Rei nf or ce al l  
member s damaged by such cut t i ng or  bor i ng by means of  speci al l y f or med and 
appr oved sheet  met al  or  bar  st eel  shapes,  or  r emove and pr ovi de new,  as 
appr oved.   Pr ovi de as necessar y f or  t he pr oper  compl et i on of  t he wor k al l  
f r ami ng member s not  i ndi cat ed or  speci f i ed.  Spi k i ng and nai l i ng not  
i ndi cat ed or  speci f i ed ot her wi se must  be i n accor dance wi t h t he Nai l i ng 
Schedul e cont ai ned i n I CC I BC;  per f or m bol t i ng i n an appr oved manner .  
Spi kes,  nai l s,  and bol t s must  be dr awn up t i ght .   I nst al l  pl ast i c l umber  
wi t h scr ews or  bol t s;  i f  nai l s ar e used,  use r i ng shank or  spi r al  shank 
nai l s.   [ Ti mber  connect i ons and f ast eni ngs must  conf or m t o AWC NDS. ] [   
Pr ovi de 50 mm mi ni mum cl ear ance bet ween chi mneys and wood f r ami ng;  pr ovi de 
100 mm mi ni mum cl ear ance at  f i r epl aces.   Fi l l  t he spaces wi t h st r i ps of  
appr oved noncombust i bl e mat er i al . ]   Use sl at e or  st eel  shi ms when l evel i ng 
j oi st s,  beams,  and gi r der s on masonr y or  concr et e.   Do not  use shi mmi ng on 
wood or  met al  bear i ngs.   When j oi st s,  beams,  and gi r der s ar e pl aced on 
masonr y or  concr et e,  a wood base pl at e must  be posi t i oned and l evel ed wi t h 
gr out .   The j oi st ,  beam,  or  gi r der  must  t hen be pl aced on t he pl at e.   When 
j oi st s,  beams,  and gi r der s ar e set  i nt o masonr y or  concr et e,  a pocket  must  
be f or med i nt o t he wal l .   The j oi st ,  beam,  or  gi r der  must  t hen be pl aced 
i nt o t he pocket  and l evel ed wi t h a st eel  shi m.

3. 1. 1   Si l l s

Set  s i l l s  l evel  and squar e and wedge wi t h st eel  or  s l at e shi ms;  poi nt  or  
gr out  wi t h non- shr i nki ng cement  mor t ar  t o pr ovi de cont i nuous and sol i d 
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bear i ng.   Anchor  s i l l s  t o t he f oundat i ons as i ndi cat ed. [   Wher e si zes and 
spaci ng of  anchor  bol t s ar e not  i ndi cat ed,  pr ovi de not  l ess t han 16 mm 
di amet er  bol t s at  al l  cor ner s and spl i ces and space at  a maxi mum of  1800 mm
 o. c.  bet ween cor ner  bol t s.   Pr ovi de at  l east  t wo bol t s f or  each si l l  
member .   Lap and spl i ce s i l l s  at  cor ner s and bol t  t hr ough t he l aps or  but t  
t he ends and t hr ough- bol t  not  mor e t han 150 mm f r om t he ends. ]   Pr ovi de 
bol t s wi t h pl at e washer s and nut s.   Bol t s i n ext er i or  wal l s must  be 
zi nc- coat ed.

3. 1. 1. 1   Anchor s i n Masonr y

[ Except  wher e i ndi cat ed ot her wi se, ]  Embed anchor  bol t s not  l ess t han 400 mm
 i n masonr y uni t  wal l s and pr ovi de each wi t h a nut  and a 50 mm di amet er  
washer  at  bot t om end.   Ful l y gr out  bol t s wi t h mor t ar .

3. 1. 1. 2   Anchor s i n Concr et e

[ Except  wher e i ndi cat ed ot her wi se, ]  Embed anchor  bol t s not  l ess t han 200 mm
 i n pour ed concr et e wal l s and pr ovi de each wi t h a nut  and a 50 mm di amet er  
washer  at  bot t om end.   A bent  end may be subst i t ut ed f or  t he nut  and 
washer ;  bend must  be not  l ess t han 90 degr ees.   Powder - act uat ed f ast ener s 
spaced 900 mm o. c.  may be pr ovi ded i n l i eu of  bol t s f or  s i ngl e t hi ckness 
pl at es on concr et e.

3. 1. 2   Beams and Gi r der s

Set  beams and gi r der s l evel  and i n al i gnment  and anchor  t o bear i ng wal l s,  
pi er s,  or  suppor t s wi t h U- shaped st eel  st r ap anchor s.   Embed anchor s i n 
concr et e or  masonr y at  each bear i ng and t hr ough- bol t  t o t he beams or  
gi r der s wi t h not  l ess t han t wo bol t s.   Pr ovi de bol t s not  l ess t han 12 mm 
i n di amet er  and wi t h pl at e washer s under  heads and nut s.   I nst al l  beams 
and gi r der s [ not  i ndi cat ed ot her wi se]  wi t h 200 mm mi ni mum end bear i ng on 
wal l s or  suppor t s.   I nst al l  beams and gi r der s i nt o wal l s wi t h [  12 mm 
cl ear ance at  t he t op,  end,  and si des]  [ or ]  [ st andar d st eel  wal l - bear i ng 
boxes] .   Pr ovi de j oi nt s and spl i ces over  bear i ngs onl y and bol t  or  spi ke 
t oget her .

3. 1. 3   Roof  Fr ami ng or  Raf t er s

Tops of  suppor t s or  r af t er s must  f or m a t r ue pl ane.   Val l ey,  r i dge,  and 
hi p member s must  be of  dept h equal  t o cut  on r af t er s wher e pr act i cabl e,  
but  i n no case l ess t han dept h of  r af t er s and nomi nal l y 50 mm t hi ck.   
Raf t er s must  [ be not ched and]  have f ul l  and sol i d bear i ng on pl at es.   
Val l eys,  hi ps,  and r i dges must  be st r ai ght  and t r ue i nt er sect i ons of  r oof  
pl anes.   Necessar y cr i cket s and wat er sheds must  be f or med.   Raf t er s,  
except  hi p and val l ey r af t er s,  must  be [ spi ked t o wal l  pl at e and t o 
cei l i ng j oi st s wi t h no l ess t han t hr ee 8- penny nai l s]  [ bol t ed by angl es] .   
Raf t er s must  be t oe- nai l ed t o r i dge,  val l ey,  or  hi p member s wi t h at  l east  
t hr ee 8- penny nai l s.   Raf t er s must  be br aced t o pr event  movement  unt i l  
per manent  br aci ng,  decki ng or  sheat hi ng i s i nst al l ed.   Hi p and val l ey 
r af t er s must  be secur ed t o wal l  pl at es by c l i p angl es.   Openi ngs i n r oof  
must  be f r amed wi t h header s and t r i mmer s.   Unl ess ot her wi se i ndi cat ed,  
header s car r y i ng mor e t han t wo r af t er s and t r i mmer s suppor t i ng header s 
car r y i ng mor e t han one r af t er  must  be doubl e.   Hi p r af t er s l onger  t han t he 
avai l abl e l umber  must  be but t  j oi nt ed and scabbed.   Val l ey r af t er s l onger  
t han t he avai l abl e l umber  must  be doubl e,  wi t h pi eces l apped not  l ess t han 
1200 mm and wel l  spi ked t oget her .   I nst al l  t r ussed r af t er s i n accor dance 
wi t h TPI  HI B.   I nst al l  engi neer ed wood j oi st s i n accor dance wi t h 
di st r i but or ' s i nst r uct i ons.
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3. 1. 4   Joi st s

Pr ovi de j oi st s of  t he s i zes and spaci ng i ndi cat ed,  accur at el y and i n 
al i gnment ,  and of  uni f or m wi dt h.   Joi st s must  have f ul l  bear i ng on si l l s ,  
[ pl at es, ]  [ beams, ]  [ gi r der s, ]  [ and]  [ t r usses] ;  pr ovi de l aps over  bear i ng 
onl y and spi ke.   Wher e j oi st s ar e of  i nsuf f i c i ent  l engt h t o pr oduce a 300 
mm l ap,  but t  j oi st s over  bear i ng and pr ovi de wood scabs 2 nomi nal  i nches 
t hi ck by dept h of  j oi st s by 600 mm l ong or  met al  st r aps 6 by 40 mm by not  
l ess t han 450 mm l ong nai l ed t o each j oi st  wi t h not  l ess t han f our  
10- penny nai l s,  or  appr oved sheet  met al  connect or s i nst al l ed i n accor dance 
wi t h t he manuf act ur er ' s r ecommendat i ons.   Pr ovi de j oi st s bui l t  i nt o 
masonr y wi t h [ a bevel ed f i r e cut  so t hat  t he t op of  t he j oi st  does not  
ent er  t he wal l  mor e t han 25 mm]  [ or ]  [ st andar d st eel  wal l  bear i ng boxes] .   
Pr ovi de met al  hanger s f or  j oi st s f r ami ng i nt o t he s i de of  header s,  beams,  
or  gi r der s. [   When a por t i on of  t he j oi st  ext ends above t he t op f l ange of  
a st eel  beam or  gi r der ,  pr ovi de a 10 mm space bet ween t he t op f l ange and 
t he ext ended por t i on of  t he j oi st s t o al l ow f or  shr i nkage of  j oi st s. ]   The 
mi ni mum j oi st  end bear i ng must  be 100 mm,  and j oi st s bui l t  i nt o concr et e 
or  masonr y must  have a 12 mm mi ni mum cl ear ance at  t he t op,  end,  and 
si des.   For  j oi st s appr oved t o be bor ed f or  t he passage of  pi pes or  
condui t s,  bor e t hr ough t he neut r al  axi s of  t he j oi st . [   Pr ovi de st eel  
j oi st  hanger s of  pr oper  s i ze and t ype t o r ecei ve t he ends of  al l  f r amed 
j oi st s. ]

[ 3. 1. 4. 1   Fl oor  ( Cei l i ng)  Fr ami ng

Except  wher e ot her wi se i ndi cat ed j oi st s must  have bear i ngs not  l ess t han 
100 mm on concr et e or  masonr y and 40 mm on wood or  met al .   Joi st s,  
t r i mmer s,  header s,  and beams f r ami ng i nt o car r y i ng member s at  t he same 
r el at i ve l evel s must  be car r i ed on j oi st  hanger s.   Joi st s must  be l apped 
and spi ked t oget her  at  bear i ngs or  but t ed end- t o- end wi t h scab t i es at  
j oi nt  and spi ked t o pl at es.   Openi ngs i n f l oor s must  be f r amed wi t h 
header s and t r i mmer s.   Header s car r y i ng mor e t han t wo t ai l  j oi st s and 
t r i mmer s suppor t i ng header s car r y i ng mor e t han one t ai l  j oi st  must  be 
doubl ed,  unl ess ot her wi se i ndi cat ed.   Joi st s bui l t  i nt o masonr y must  be 
pr ovi ded wi t h [ a bevel ed f i r e cut  so t hat  t he t op of  t he j oi st  does not  
ent er  t he wal l  mor e t han 25 mm]  [ or ]  [ st andar d st eel  wal l  bear i ng boxes] .   
I nst al l  engi neer ed wood j oi st s i n accor dance wi t h di st r i but or ' s 
i nst r uct i ons.

] 3. 1. 4. 2   Doubl ed Joi st s

Pr ovi de under  bear i ng wal l s and par t i t i ons r unni ng par al l el  wi t h t he f l oor  
j oi st s[ ,  ar ound [ st ai r ways, ]  [ chi mneys, ]  [ f i r epl aces, ] ]  and at  ot her  
openi ngs wher e j oi st s ar e cut  and f r amed.   Doubl e,  space f or  c l ear ance,  
bl ock apar t  1200 mm on cent er ,  r i gi dl y f r ame,  and spi ke t oget her  j oi st s 
under  par t i t i ons t hat  ar e t o r ecei ve duct s,  pi pes,  and condui t s.

3. 1. 4. 3   Ti e St r aps

For  j oi st s suppor t ed by t he l ower  f l ange of  st eel  beams,  pr ovi de st r aps at  
ever y f our t h j oi st  and t he cor r espondi ng f our t h j oi st  on t he opposi t e 
s i de.  Ti e j oi st s acr oss t he t op of  t he st eel  beam wi t h a st eel  st r ap.   
For m st r aps t o l i e f l at  acr oss t he t op of  t he beam and t wi st  at  t he ends 
t o pr ovi de f l at  cont act  wi t h t he s i de of  each j oi st .   Nai l  each st r ap at  
each end wi t h t hr ee 10- penny nai l s spaced 50 mm o. c.
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3. 1. 4. 4   Joi st  Anchor s

Pr ovi de anchor s f or  each f our t h j oi st  suppor t ed by a masonr y wal l .   Bui l d 
wal l  end of  anchor s i nt o t he wal l .   Nai l  anchor  t o t he j oi st  wi t h t hr ee 
10- penny nai l s spaced 50 mm o. c.   Anchor  t he f i r st  t hr ee j oi st s par al l el  
t o concr et e or  masonr y wal l s at  br i dgi ng poi nt s,  but  not  l ess t han 2400 mm 
o. c.  f r om end wal l s.   Let  anchor s i nt o t he t ops of  each j oi st  and spi ke t o 
t he t op of  j oi st  wi t h one 10- penny nai l .    Ext end anchor s at  l east  [ 100]  
[ 200]  mm i nt o t he wal l .

3. 1. 5   Br i dgi ng

Pr ovi de br i dgi ng f or  f l oor  and cei l i ng j oi st s and f or  r oof  r af t er s havi ng 
sl opes of  l ess t han 1/ 3.   Locat e br i dgi ng as i ndi cat ed and as speci f i ed 
her ei n.   Pr ovi de br i dgi ng f or  spans gr eat er  t han 1800 mm,  but  do not  exceed
 2400 mm maxi mum spaci ng bet ween r ows of  br i dgi ng.   I nst al l  r ows of  
br i dgi ng uni f or ml y.   Pr ovi de met al  or  wood cr oss- br i dgi ng,  except  wher e 
sol i d br i dgi ng i s i ndi cat ed.   Do not  nai l  t he bot t om end of  cr oss- br i dgi ng 
unt i l  t he subf l oor  has been l ai d.

3. 1. 5. 1   Wood Cr oss- Br i dgi ng

Pr ovi de wood cr oss- br i dgi ng not  l ess t han [ 1 by 3]  [ 2 by 3]  [ 2 by 4]  
nomi nal  s i ze.   Nai l  wood cr oss- br i dgi ng at  each end wi t h [ t wo 8- penny 
nai l s f or  one by t hi ck mat er i al ]  [ and]  [ t hr ee 8- penny nai l s f or  2 by t hi ck 
mat er i al . ]

3. 1. 5. 2   Met al  Cr oss- Br i dgi ng

Must  be t he manuf act ur er ' s st andar d pr oduct ,  not  l ess t han 16 gage bef or e 
f or mi ng and coat i ng.   Met al  br i dgi ng must  be t he compr essi on t ype,  l odged 
i nt o or  nai l ed t o t he wi de f aces of  opposi t e j oi st s at  poi nt s di agonal l y 
acr oss f r om each ot her  near  t he bot t oms and t ops of  j oi st s.

3. 1. 6   Subf l oor i ng

3. 1. 6. 1   Pl ywood,  St r uct ur al - Use,  and OSB Panel s

Appl y best  s i de up wi t h t he gr ai n of  out er  pl i es or  t he l ong di mensi on at  
r i ght  angl es t o j oi st s.   St agger  end j oi nt s and l ocat e over  t he cent er l i ne 
of  j oi st s. [   Suppor t  panel  edges by nomi nal  2 by 4 member s f r amed bet ween 
j oi st s so t he edge j oi nt s of  subf l oor  occur  over  t he cent er l i ne of  
bl ocki ng. ]   Al l ow 3 mm spaci ng at  panel  ends and 6 mm at  panel  edges.   
Panel s must  be cont i nuous over  t wo or  mor e spans.   Nai l  panel s 150 mm 
o. c.   at  suppor t ed edges and 250 mm o. c.  over  i nt er medi at e bear i ng.   Nai l s 
must  be 8- penny common or  6- penny t hr eaded.   Pr ovi de at  l east  12 mm 
cl ear ance bet ween subf l oor i ng and masonr y or  concr et e wal l s.   Subf l oor i ng 
may be i nst al l ed wi t h adhesi ve conf or mi ng t o ASTM D3498 and nai l s spaced at
 300 mm on cent er  unl ess ot her wi se shown.

3. 1. 6. 2   Combi nat i on Subf l oor - Under l ayment

Appl y wi t h t he gr ai n of  t he f ace pl i es or  t he l ong di mensi on at  r i ght  
angl es t o j oi st s.   Panel s ust  be cont i nuous over  t wo or  mor e spans.  
St agger  end j oi nt s of  adj acent  panel s.   Panel  edges must  be T&G or  
suppor t ed by 2 by 4 member s f r amed bet ween j oi st s so t he edge j oi nt s of  
subf l oor - under l ayment  occur  over  t he cent er l i ne of  bl ocki ng.   Pr ovi de end 
j oi nt s of  panel s over  t he cent er l i ne of  j oi st s.   Al l ow 3 mm spaci ng 
bet ween panel  edge and end j oi nt s.   Nai l  panel s 150 mm o. c.  at  ends and 
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edges and 250 mm o. c.  al ong i nt er medi at e bear i ngs unl ess t hey ar e 
gl ue- nai l ed i n accor dance wi t h APA E30.   Nai l s must  be 8- penny coat ed 
common or  6- penny t hr eaded.   Pr ovi de at  l east  12 mm cl ear ance bet ween 
subf l oor - under l ayment  and masonr y or  concr et e wal l s. [   Li ght l y sand al l  
j oi nt s t o r ecei ve [ r esi l i ent  f l oor i ng] [ _____] . ]

3. 1. 6. 3   Wood

Subf l oor i ng must  be appl i ed di agonal l y wi t h end j oi nt s made over  
suppor t s.   Each boar d must  bear  on at  l east  t hr ee suppor t s and must  be 
nai l ed at  each suppor t  usi ng t wo nai l s f or  boar ds 150 mm and l ess i n wi dt h 
and t hr ee nai l s f or  boar ds mor e t han 150 mm i n wi dt h.

3. 1. 6. 4   Depr essed Subf l oor s

Pr ovi de depr essed subf l oor s t o r ecei ve [ cer ami c]  [ and]  [ quar r y]  t i l e 
f l oor s.   Nai l  c l eat s or  l edger s of  one by f our  mat er i al  t o t he s i des of  
j oi st s t o suppor t  t he f l oor i ng mat er i al .   Pl ace t he cl eat s at  a dept h 
bel ow t he t op of  t he j oi st s suf f i c i ent  t o al l ow t he i nst al l at i on of  t he 
subf l oor i ng bel ow t he t ops of  j oi st s.   Snugl y f i t  subf l oor i ng as speci f i ed 
her ei n bet ween j oi st s.

3. 1. 7   Under l ayment

I nst al l  under l ayment  over  subf l oor  j ust  pr i or  t o l ayi ng of  [ r esi l i ent  
f l oor i ng]  [ _____]  and pr ot ect  f r om wat er  and physi cal  damage.   St agger  end 
j oi nt s of  under l ayment  wi t h r espect  t o each ot her ,  and st agger  al l  j oi nt s 
wi t h r espect  t o par al l el i ng panel  j oi nt s i n subf l oor .   Space panel s 2 mm 
apar t  at  ends and 3 mm apar t  at  edges and at  l east  12 mm f r om concr et e or  
masonr y wal l s.   Nai l  panel s 150 mm o. c.  al ong edges and 150 mm o. c.  each 
way t hr oughout  panel ,  but  not  c l oser  t han 10 mm t o panel  edges.   Nai l s 
must  be 4- penny annul ar  r i ng or  scr ew t ype and must  be count er sunk 2 mm. [   
Li ght l y sand al l  j oi nt s t o r ecei ve [ r esi l i ent  f l oor i ng] [ _____] . ]

3. 1. 8   Col umns and Post s

Set  col umns and post s,  pl umb,  i n al i gnment ,  and wi t h f ul l  and uni f or m 
bear i ng.   Do not  embed t he bot t om and bear i ng sur f aces of  [ post s]  
[ col umns]  i n concr et e or  set  i n di r ect  cont act  wi t h concr et e s l abs on 
gr ade.  [ Pr ovi de post  and beam const r uct i on wi t h [ wood bol st er s]  [ st eel  
post  caps]  i n such a manner  t hat  t he post  above wi l l  t i er  di r ect l y over  
t he one bel ow;  f abr i cat e t he assembl y i n a r i gi d and subst ant i al  manner  
usi ng bol t s or  l ag scr ews. ]

3. 1. 9   Wal l  Fr ami ng

3. 1. 9. 1   St uds

Sel ect  st uds f or  st r ai ght ness and set  pl umb,  t r ue,  and i n al i gnment .   I n 
wal l s and par t i t i ons mor e t han 2400 mm t al l ,  pr ovi de hor i zont al  br i dgi ng 
at  not  mor e t han 2400 mm o. c.  usi ng nomi nal  50 mm mat er i al  of  t he same 
wi dt h as t he st uds;  i nst al l  t he br i dgi ng f l at .   Si zes and spaci ng of  st uds 
must  be [ _____]  [ as i ndi cat ed] .   Doubl e st uds at  j ambs and heads of  
openi ngs and t r i pl e at  cor ner s t o f or m cor ner  post s.   Fr ame cor ner  post s 
t o r ecei ve sheat hi ng,  l at h,  and i nt er i or  f i ni sh.   Tr uss over  openi ngs 
exceedi ng 1200 mm i n wi dt h or  use a header  of  suf f i c i ent  dept h.   Toe- nai l  
st uds t o s i l l s  or  sol e pl at es wi t h f our  8- penny nai l s or  f ast en wi t h met al  
nai l i ng c l i ps or  connect or s.   Anchor  st uds abut t i ng concr et e or  masonr y 
wal l s t her et o near  t he t op and bot t om and at  mi dhei ght  of  each st or y usi ng 
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expansi on bol t s or  powder - act uat ed dr i ve st uds.

3. 1. 9. 2   Pl at es

Use pl at es f or  wal l s and par t i t i ons of  t he same wi dt h as t he st uds t o f or m 
cont i nuous hor i zont al  t i es.   Spl i ce s i ngl e pl at es;  st agger  t he ends of  
doubl e pl at es.   Doubl e t op pl at es i n wal l s and bear i ng par t i t i ons,  bui l t  
up of  t wo nomi nal  50 mm t hi ck member s.   Top pl at es f or  nonbear i ng 
par t i t i ons must  be si ngl e or  doubl e pl at es of  t he same si ze as t he st uds.   
Nai l  l ower  member s of  doubl e t op pl at es and si ngl e t op pl at es t o each st ud 
and cor ner  post  wi t h t wo 16- penny nai l s.   Nai l  t he upper  member s of  doubl e 
pl at es t o t he l ower  member s wi t h 10- penny nai l s,  t wo near  each end,  and 
st agger  400 mm o. c.  i nt er medi at el y bet ween.    Nai l  sol e pl at es on wood 
const r uct i on t hr ough t he subf l oor  t o each j oi st  and header ;  st agger  
nai l s.   Anchor  sol e pl at es on concr et e wi t h expansi on bol t s,  one near  each 
end and at  not  mor e t han 1800 mm o. c. ,  or  wi t h powder - act uat ed f ast ener s,  
one near  each end and at  not  mor e t han 900 mm o. c.   Pr ovi de pl at es cut  f or  
t he passage of  pi pes or  duct s wi t h a st eel  angl e as a t i e f or  t he pl at e 
and bear i ng f or  j oi st .

3. 1. 9. 3   Fi r est ops

Pr ovi de f i r est ops f or  wood f r amed wal l s and par t i t i ons and f or  f ur r ed 
spaces of  concr et e or  masonr y wal l s at  each f l oor  l evel  and at  t he cei l i ng 
l i ne i n t he t op st or y.   Wher e f i r est ops ar e not  aut omat i cal l y pr ovi ded by 
t he f r ami ng syst em used,  t hey must  be f or med of  c l osel y f i t t ed wood bl ocks 
of  nomi nal  50 mm t hi ck mat er i al  of  t he same wi dt h as t he [ st uds]  [ and]  
[ j oi st s] . [   Li ght wei ght  concr et e uni t s may be used at  t he f i r st - f l oor  
l evel  t o ser ve j oi nt l y as f i r est oppi ng and r at pr oof i ng. ]

3. 1. 9. 4   Di agonal  Br aci ng

Pr ovi de di agonal  br aci ng at  al l  ext er nal  cor ner s and i nt er nal  angl es and 
at  maxi mum 12000 mm cent er s i n st ud wal l s,  except  t hat  br aci ng may be 
omi t t ed wher e di agonal l y appl i ed wood sheat hi ng,  pl ywood or  st r uct ur al - use 
panel  sheat hi ng,  1200 by 2400 mm f i ber boar d sheat hi ng,  or  gypsum boar d 
sheat hi ng i s used.   Br aci ng must  be of  1 by 6 mat er i al ,  l et  i nt o t he 
ext er i or  f ace of  st uds.   Ext end br aci ng f r om t op pl at es t o s i l l  at  an 
angl e of  appr oxi mat el y 45 degr ees and doubl e nai l  at  each st ud.   When 
openi ngs occur  near  cor ner s,  pr ovi de di agonal  knee br aces ext endi ng f r om 
t he cor ner  post  above header s t o t op pl at es and f r om bel ow wi ndow si l l s  t o 
t he mai n s i l l .  Nai l  br aci ng at  each bear i ng wi t h t wo 8- penny nai l s.

3. 1. 10   Wal l  Sheat hi ng

3. 1. 10. 1   Pl ywood,  St r uct ur al - Use,  and OSB Panel  Wal l  Sheat hi ng

Appl y hor i zont al l y or  ver t i cal l y.   Ext end sheat hi ng over  and nai l  t o s i l l  
and t op pl at e.   Abut  sheat hi ng edges over  cent er l i nes of  suppor t s.   Al l ow 
3 mm spaci ng bet ween panel s and 3 mm at  wi ndows and door s.  I f  sheat hi ng i s 
appl i ed hor i zont al l y,  st agger  ver t i cal  end j oi nt s.   Nai l  panel s wi t h 
6- penny nai l s spaced 150 mm o. c.  al ong edges of  t he panel  and 300 mm o. c.  
over  i nt er medi at e suppor t s.   Keep nai l s 10 mm away f r om panel  l edges.   
Pr ovi de 2 by 4 bl ocki ng f or  hor i zont al  edges not  ot her wi se suppor t ed.

3. 1. 10. 2   Fi ber boar d Wal l  Sheat hi ng

Appl y f i ber boar d wal l  sheat hi ng al l owi ng a 3 mm j oi nt  at  edges t o per mi t  
expansi on,  except  at  f r ames and openi ngs wher e sheat hi ng must  be f i t t ed 
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snugl y.   Pr e- expand sheat hi ng bef or e appl i cat i on,  al l owi ng sheat hi ng t o 
condi t i on f or  humi di t y as r ecommended by t he sheat hi ng manuf act ur er .   
Pr ovi de 2 by 4 bl ocki ng f or  hor i zont al  edges not  ot her wi se suppor t ed.

a.   Fi ber boar d wal l  sheat hi ng used wi t h di agonal - br aced f r ami ng must  be 
ei t her  600 or  1200 mm wi de.   Sheat hi ng 600 mm wi de must  have T&G or  
shi pl apped edges and must  be appl i ed hor i zont al l y wi t h ver t i cal  j oi nt s 
st agger ed.   Appl y sheat hi ng wi t h t ongued edge up and nai l  at  edges and 
i nt er medi at e bear i ngs wi t h 45 mm l ong,  z i nc- coat ed st eel  r oof i ng nai l s 
spaced on maxi mum 115 mm cent er s.   Appl y sheat hi ng 1200 mm wi de ei t her  
hor i zont al l y or  ver t i cal l y.   Nai l  sheat hi ng wi t h 45 mm l ong,  
z i nc- coat ed st eel  r oof i ng nai l s spaced 100 mm maxi mum o. c.  at  edges and
 200 mm maxi mum o. c.  at  i nt er medi at e bear i ngs.

b.   Fi ber boar d wal l  sheat hi ng used wi t h unbr aced f r ami ng must  be 1200 mm 
wi de.   Appl y sheat hi ng ver t i cal l y.   Ext end sheat hi ng over  and nai l  t o 
s i l l  and t op pl at es.   Locat e j oi nt s over  cent er l i nes of  suppor t s.   
Nai l  sheat hi ng wi t h 40 mm l ong,  z i nc- coat ed st eel  r oof i ng nai l s wi t h 
9. 5 mm di amet er  heads.   Space nai l s 75 mm o. c.  at  edges and ends and 
150 mm o. c.  at  i nt er medi at e bear i ngs.

3. 1. 10. 3   Gypsum Sheat hi ng Boar d

Appl y gypsum sheat hi ng boar d ei t her  hor i zont al l y or  ver t i cal l y.   But t  
j oi nt s and l ocat e over  t he cent er l i nes of  suppor t s.   Hor i zont al l y appl i ed 
sheat hi ng must  be T&G,  appl i ed wi t h t ongued edge up.   St agger  ver t i cal  
j oi nt s and abut  sheet  c l osel y t o f r ames of  openi ngs.   Nai l  sheat hi ng wi t h 
11 gage,  9. 5 mm head,  z i nc- coat ed nai l s 40 mm l ong f or  12. 7 mm sheat hi ng 
and 45 mm l ong f or  16 mm sheat hi ng,  spaced 10 mm mi ni mum f r om edges.   
Pr ovi de 2 by 4 bl ocki ng f or  hor i zont al  edges of  1200 mm wi de panel s not  
ot her wi se suppor t ed.

a.   Gypsum Sheat hi ng Boar d Used wi t h Di agonal - Br aced Fr ami ng:  Sheat hi ng 
must  be ei t her  600 or  1200 mm wi de.   Appl y sheat hi ng 600 mm wi de 
hor i zont al l y.   Nai l  100 mm maxi mum o. c.  at  edges and over  i nt er medi at e 
bear i ngs.   Appl y sheat hi ng 1200 mm wi de ei t her  hor i zont al l y or  
ver t i cal l y.   Nai l  150 mm maxi mum o. c.  at  edges and 200 mm maxi mum o. c.  
at  i nt er medi at e bear i ngs.

b.   Gypsum Sheat hi ng Boar d Used wi t h Unbr aced Fr ames:   Sheat hi ng must  be 
1200 mm wi de and appl i ed ver t i cal l y.   Ext end sheat hi ng over  and nai l  
t o bot h s i l l  and t op pl at es.   Nai l  100 mm maxi mum o. c.  at  edges and 
200 mm maxi mum o. c.  at  i nt er medi at e bear i ngs.

3. 1. 10. 4   Foi l - Faced I nsul at i ve Sheat hi ng

Appl y sheat hi ng ver t i cal l y.   But t  or  over l ap j oi nt s and l ocat e over  
cent er l i ne of  suppor t s.   At t ach sheat hi ng t o f r ami ng wi t h 30 mm,  l ar ge,  
f l at - head,  11 gage,  gal vani zed r oof i ng nai l s or  16 gage,  11 mm mi ni mum 
cr own,  gal vani zed st apl es wi t h 30 mm l egs.   For  nonst r uct ur al  appl i cat i on 
( wi t h cor ner  br aci ng) ,  space f ast ener s 150 mm o. c.  on al l  panel  edges and 
300 mm o. c.  on i nt er medi at e suppor t s,  r egar dl ess of  sheat hi ng t hi ckness,  
f or  st uds not  mor e t han 600 mm o. c.   For  st r uct ur al  appl i cat i on ( wi t hout  
cor ner  br aci ng) ,  f or  st uds not  mor e t han 400 mm o. c. ,  space f ast ener s 75 mm
 o. c.  on al l  edges and 150 mm o. c.  on i nt er medi at e member s usi ng mi ni mum 
2. 9 mm t hi ckness;  f or  st uds up t o 600 mm o. c. ,  space f ast ener s 75 mm o. c.  
on al l  edges and 75 mm o. c.  on i nt er medi at e suppor t s usi ng mi ni mum 3. 5 mm 
t hi ckness.
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3. 1. 10. 5   Par t i c l eboar d

I nst al l  accor di ng t o manuf act ur er ' s i nst r uct i ons and accept ed i ndust r y 
st andar ds.

3. 1. 10. 6   Cel l ul ose Honeycomb Panel s

I nst al l  accor di ng t o manuf act ur er ' s i nst r uct i ons and accept ed i ndust r y 
st andar ds.

3. 1. 11   Wood Sheat hi ng

Sheat hi ng end j oi nt s must  be made over  f r ami ng member s and so al t er nat ed 
t hat  t her e wi l l  be at  l east  t wo boar ds bet ween j oi nt s on t he same 
suppor t .   Each boar d must  bear  on at  l east  t hr ee suppor t s.   Boar ds must  be 
nai l ed at  each suppor t  usi ng t wo nai l s f or  boar ds 150 mm and l ess i n wi dt h 
and t hr ee nai l s f or  boar ds mor e t han 150 mm i n wi dt h.   Roof  sheat hi ng must  
not  be i nst al l ed wher e r oof  decki ng i s i nst al l ed.

3. 1. 12   Bui l di ng Paper

Pr ovi de bui l di ng paper  [ wher e i ndi cat ed]  [ on wood boar d sheat hi ng f or  al l  
t ypes of  ext er i or  s i di ng] .   Appl y paper  shi ngl e f ashi on,  hor i zont al l y,  
begi nni ng at  t he bot t om of  t he wal l .   Lap edges 100 mm,  and nai l  wi t h 25 mm,  
zi nc- coat ed r oof i ng nai l s,  spaced 300 mm o. c.  and dr i ven t hr ough t i n di scs.

3. 1. 13   Cei l i ng Joi st s

Si ze as i ndi cat ed and set  accur at el y and i n al i gnment .   Toe- nai l  j oi st s t o 
al l  pl at es wi t h not  l ess t han t hr ee 10- penny nai l s.   Fr ame openi ngs i n 
cei l i ngs wi t h header s and t r i mmer s.

3. 1. 14   Met al  Fr ami ng Anchor s

Pr ovi de f r ami ng anchor s at  ever y [ ot her ]  [ r af t er ]  [ or ]  [ t r ussed r af t er ]  t o 
f ast en [ r af t er ]  [ or ]  [ t r ussed r af t er ]  t o pl at es and st uds agai nst  upl i f t  
movement  and f or ces as i ndi cat ed.   Anchor s must  be punched and f or med f or  
nai l i ng so t hat  nai l s wi l l  be st r essed i n shear  onl y.   Nai l s must  be 
zi nc- coat ed;  dr i ve a nai l  i n each nai l  hol e pr ovi ded i n t he anchor .

3. 1. 15   Tr usses

Met al  pl at e connect ed wood t r usses must  be handl ed,  er ect ed,  and br aced i n 
accor dance wi t h TPI  HI B and as i ndi cat ed.

3. 1. 16   St r uct ur al  Gl ued Lami nat ed Ti mber  Member s

Br ace member s bef or e er ect i on.   Al i gn member s and compl et e al l  connect i ons 
bef or e r emoval  of  br aci ng.   Unwr ap i ndi v i dual l y wr apped member s onl y af t er  
adequat e pr ot ect i on by a r oof  or  ot her  cover  has been pr ovi ded.   Tr eat  
scr at ches and abr asi ons of  f act or y appl i ed seal er  wi t h t wo br ush coat s of  
t he same seal er  used at  t he f act or y.

3. 1. 17   Pl ywood and St r uct ur al - Use Panel  Roof  Sheat hi ng

I nst al l  wi t h t he gr ai n of  t he out er  pl i es or  l ong di mensi on at  r i ght  
angl es t o suppor t s.   St agger  end j oi nt s and l ocat e over  t he cent er l i nes of  
suppor t s.   Al l ow 3 mm spaci ng at  panel  ends and 6 mm at  panel  edges.   Nai l  
panel s wi t h 8- penny common nai l s or  6- penny annul ar  r i ngs or  scr ew- t ype 
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nai l s spaced 150 mm o. c.  at  suppor t ed edges and 300 mm o. c.  at  
i nt er medi at e bear i ngs.   Do not  use st apl es i n r oof  sheat hi ng.   Wher e t he 
suppor t  spaci ng exceeds t he maxi mum span f or  an unsuppor t ed edge,  pr ovi de 
adequat e bl ocki ng,  t ongue- and- gr oove edges,  or  panel  edge cl i ps,  i n 
accor dance wi t h APA E30.

3. 1. 18   St ai r  Fr ami ng

Cut  car r i ages t o exact  shape r equi r ed t o r ecei ve t r eads and r i ser s,  wi t h 
r i ser s of  uni f or m hei ght  and t r eads of  uni f or m wi dt h.   Pr ovi de t r i mmer s,  
nai l er s,  and bl ocki ng as r equi r ed t o suppor t  f i ni sh mat er i al s.

3. 1. 19   Pl ast i c Lumber

I n conj unct i on wi t h above r equi r ement s,  f ol l ow manuf act ur er ' s 
r ecommendat i ons f or  pl ast i c l umber  i nst al l at i on,  i ncl udi ng r equi r ement s 
f or  st r uct ur al  suppor t ,  t her mal  movement ,  wor ki ng,  f ast eni ng,  and 
f i ni shi ng.   Use st andar d woodwor ki ng t ool s,  i ncl udi ng car bi de t i ps,  coar se 
saw bl ades,  and r out er s wi t h aggr essi ve cut t er s.   Fol l ow manuf act ur er ' s 
r ecommendat i ons f or  r epai r  by mel t i ng.

3. 2   MI SCELLANEOUS

3. 2. 1   Wood Roof  Nai l er s,  Edge St r i ps,  Cr i cket s,  Cur bs,  and Cant s

Pr ovi de si zes and conf i gur at i ons i ndi cat ed or  speci f i ed and anchor ed 
secur el y t o cont i nuous const r uct i on.

3. 2. 1. 1   Roof  Nai l i ng St r i ps

Pr ovi de r oof  nai l i ng st r i ps f or  r oof  decks as [ i ndi cat ed]  [ and]  [ speci f i ed 
her ei n] .   Appl y nai l i ng st r i ps i n st r ai ght  par al l el  r ows i n t he di r ect i on 
and spaci ng[  i ndi cat ed] [  speci f i ed i n [ _____] ] .   St r i ps must  be[  sur f ace 
appl i ed] [  embedded i n concr et e] .

a.   Sur f ace- Appl i ed Nai l er s:   Must  be 75 mm wi de and of  t hi ckness t o 
f i ni sh f l ush wi t h t he t op of  t he i nsul at i on.    Anchor  st r i ps secur el y 
t o t he r oof  deck wi t h powder  act uat ed f ast eni ng devi ces or  expansi on 
shi el ds and bol t s,  spaced not  mor e t han 600 mm o. c. [   On decks wi t h 
s l opes of  25 mm or  mor e,  pr ovi de sur f ace appl i ed wood nai l er s f or  
secur i ng i nsul at i on[  and f or  nai l i ng of  r oof i ng f el t s] . ]

b.   Embedded Nai l er s:   Must  be nomi nal  50 by 75 wi t h 20 mm si des bevel ed.   
Set  and anchor  nai l er s t o f i ni sh f l ush wi t h t he r oof  deck sur f ace.

3. 2. 1. 2   Roof  Edge St r i ps and Nai l er s

Pr ovi de at  per i met er  of  r oof ,  ar ound openi ngs t hr ough r oof ,  and wher e 
r oof s abut  wal l s,  cur bs,  and ot her  ver t i cal  sur f aces.   Except  wher e 
i ndi cat ed ot her wi se,  nai l er s must  be 150 mm wi de and t he same t hi ckness as 
t he i nsul at i on.   Anchor  nai l er s secur el y t o under l y i ng const r uct i on.   
Anchor  per i met er  nai l er s i n accor dance wi t h FM 4435. [   St r i ps must  be 
gr ooved [ as i ndi cat ed]  f or  edge vent i ng;  i nst al l  at  wal l s,  cur bs,  and 
ot her  ver t i cal  sur f aces wi t h a 6 t o 12 mm ai r  space. ]

3. 2. 1. 3   Cr i cket s,  Cant s,  and Cur bs

Pr ovi de wood saddl es or  cr i cket s,  cant  st r i ps,  [ cur bs f or  scut t l es and 
vent i l at or s, ]  [ and wood nai l er s bol t ed t o t ops of  concr et e or  masonr y 
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cur bs]  [ and at  expansi on j oi nt s, ]  as i ndi cat ed,  speci f i ed,  or  necessar y 
and of  [ l umber ]  [ or  [ _____]  mm t hi ck ext er i or  pl ywood] .

3. 2. 2   Rough Wood Bucks

[ Si ze as i ndi cat ed]  [  50 mm nomi nal  t hi ckness] .   Set  wood bucks t r ue and 
pl umb.   Anchor  bucks t o concr et e or  masonr y wi t h st eel  st r aps ext endi ng 
i nt o t he wal l  200 mm mi ni mum.   Pl ace anchor s near  t he t op and bot t om of  
t he buck and space uni f or ml y at  600 mm maxi mum i nt er val s.

3. 2. 3   Wood Bl ocki ng

Pr ovi de pr oper  s i zes and shapes at  pr oper  l ocat i ons f or  t he i nst al l at i on 
and at t achment  of  wood and ot her  f i ni sh mat er i al s,  f i x t ur es,  equi pment ,  
and i t ems i ndi cat ed or  speci f i ed.

3. 2. 4   Wood Gr ounds

Pr ovi de f or  f ast eni ng wood t r i m,  f i ni sh mat er i al s,  and ot her  i t ems t o 
pl ast er ed wal l s and cei l i ngs.   I nst al l  gr ounds i n pr oper  al i gnment  and 
t r ue wi t h an 2400 mm st r ai ght edge.

3. 2. 5   Wood Fur r i ng

Pr ovi de wher e shown and as necessar y f or  f aci ng mat er i al s speci f i ed.  
Except  as shown ot her wi se,  f ur r i ng st r i ps must  be nomi nal  one by 3,  
cont i nuous,  and spaced 400 mm o. c.   Er ect  f ur r i ng ver t i cal l y or  
hor i zont al l y as necessar y.   Nai l  f ur r i ng st r i ps t o masonr y.    Do not  use 
wood pl ugs.   Pr ovi de f ur r i ng st r i ps ar ound openi ngs,  behi nd bases,  and at  
angl es and cor ner s.   Fur r i ng must  be pl umb,  r i gi d,  and l evel  and must  be 
shi mmed as necessar y t o pr ovi de a t r ue,  even pl ane wi t h sur f aces sui t abl e 
t o r ecei ve t he f i ni sh r equi r ed.   For m f ur r i ng f or  [ cor ni ces, ]  of f set s and 
br eaks i n wal l s or  cei l i ngs on 1 by 4 wood st r i ps spaced 400 mm o. c.

3. 2. 6   Wood Bumper s

Dr ess t o t he s i zes i ndi cat ed,  and bevel  edges.   Bor e,  count er si nk,  and 
bol t  bumper s i n pl ace.

3. 2. 7   Tempor ar y Cl osur es

Pr ovi de wi t h hi nged door s and padl ocks and i nst al l  dur i ng const r uct i on at  
ext er i or  door ways and ot her  gr ound l evel  openi ngs t hat  ar e not  ot her wi se 
cl osed.   Cover  wi ndows and ot her  unpr ot ect ed openi ngs wi t h pol yet hyl ene or  
ot her  appr oved mat er i al ,  st r et ched on wood f r ames.   Pr ovi de dust pr oof  
bar r i er  par t i t i ons t o i sol at e ar eas as di r ect ed.

3. 2. 8   Tempor ar y Cent er i ng,  Br aci ng,  and Shor i ng

Pr ovi de f or  t he suppor t  and pr ot ect i on of  masonr y wor k dur i ng const r uct i on 
as speci f i ed i n Sect i on [ _____] .   For ms and cent er i ng f or  cast - i n- pl ace 
concr et e wor k ar e speci f i ed i n Sect i on 03 30 00 CAST- I N- PLACE CONCRETE.

3. 2. 9   Wood Sl eeper s

Run wood sl eeper s i n l engt hs as l ong as pr act i cabl e and st agger  end j oi nt s 
i n adj acent  r ows. [   Sl eeper s f or  gymnasi um f l oor s ar e speci f i ed i n Sect i on 
09 64 66 WOOD ATHLETI C FLOORI NG. ]
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3. 2. 10   Di aphr agms

I nst al l  pl ywood,  st r uct ur al - use,  or  OSB panel s wi t h t he l ong di mensi on 
[ par al l el ]  [ per pendi cul ar ]  t o suppor t s.   End j oi nt s must  be [ cont i nuous]  
[ st agger ed]  and l ocat ed over  t he cent er l i ne of  suppor t s.   Longi t udi nal  
j oi nt s must  be [ cont i nuous]  [ st agger ed]  [ and pr ovi ded wi t h bl ocki ng] .   
Nai l  panel s wi t h [ 6]  [ 8]  [ 10] - penny nai l s spaced not  mor e t han [ _____]  mm 
on cent er s ar ound t he di aphr agm boundar i es [ and al ong cont i nuous panel  
edges]  and [ _____]  mm on cent er s at  al l  ot her  suppor t ed edges and 300 mm 
o. c.  over  i nt er medi at e bear i ngs.

3. 2. 11   Shear  Wal l s

I nst al l  pl ywood or  st r uct ur al - use panel s wi t h l ong di mensi on par al l el  or  
per pendi cul ar  t o suppor t s.   Pr ovi de bl ocki ng behi nd edges not  l ocat ed over  
suppor t s.   Nai l  panel s wi t h [ 6]  [ 8]  [ 10] - penny nai l s spaced not  mor e t han 
[ _____]  mm on cent er s al ong panel  edges and 150 mm o. c.  over  i nt er medi at e 
bear i ngs.

3. 2. 12   Br i dgi ng

Wood br i dgi ng must  have ends accur at el y bevel - cut  t o af f or d f i r m cont act  
and must  be nai l ed at  each end wi t h t wo nai l s.   I ndal l  met al  br i dgi ng as 
r ecommended by t he manuf act ur er .   The l ower  ends of  br i dgi ng must  be 
dr i ven up t i ght  and secur ed af t er  subf l oor i ng or  r oof  sheat hi ng has been 
l ai d and par t i t i on f r ami ng i nst al l ed.

3. 2. 13   Cor ner  Br aci ng

I ndat al l  cor ner  br aci ng when r equi r ed by t ype of  sheat hi ng used or  when 
si di ng,  ot her  t han panel  s i di ng,  i s appl i ed di r ect l y t o st uds.   Cor ner  
br aci ng must  be l et  i nt o t he ext er i or  sur f aces of  t he st uds at  an angl e of  
appr oxi mat el y 45 degr ees,  must  ext end compl et el y over  wal l  pl at es,  and 
must  be secur ed at  each bear i ng wi t h t wo nai l s.

3. 2. 14   Si l l  Pl at es

Si l l  pl at es must  be set  l evel  and squar e and anchor  bol t ed at  not  mor e t han
 1800 mm on cent er s and not  mor e t han 300 mm f r om end of  each pi ece.   A 
mi ni mum of  t wo anchor s must  be used f or  each pi ece.

3. 3   I NSTALLATI ON OF TI MBER CONNECTORS

I nst al l  t i mber  connect or s i n conf or mance wi t h r equi r ement s of  AWC NDS.

3. 4   ERECTI ON TOLERANCES

a.   Fr ami ng member s whi ch wi l l  be cover ed by f i ni shes such as wal l boar d,  
pl ast er ,  or  cer ami c t i l e set  i n a mor t ar  set t i ng bed,  must  be wi t hi n 
t he f ol l owi ng l i mi t s:

( 1)  Layout  of  wal l s and par t i t i ons:   6 mm f r om i nt ended posi t i on;

( 2)  Pl at es and r unner s:   6 mm i n 2400 mm f r om a st r ai ght  l i ne;

( 3)  St uds:   6 mm i n 2400 mm out  of  pl umb,  not  cumul at i ve;  and

( 4)  Face of  f r ami ng member s:   6 mm i n 2400 mm f r om a t r ue pl ane.
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b.   Fr ami ng member s whi ch wi l l  be cover ed by cer ami c t i l e set  i n dr y- set  
mor t ar ,  l at ex- por t l and cement  mor t ar ,  or  or gani c adhesi ve must  be 
wi t hi n t he f ol l owi ng l i mi t s:

( 1)  Layout  of  wal l s and par t i t i ons:   6 mm f r om i nt ended posi t i on;

( 2)  Pl at es and r unner s:   3 mm i n 2400 mm f r om a st r ai ght  l i ne;

( 3)  St uds:   3 mm i n 2400 mm out  of  pl umb,  not  cumul at i ve;  and

( 4)  Face of  f r ami ng member s:   3 mm i n 2400 mm f r om a t r ue pl ane.

[ 3. 5   SPECI AL I NSPECTI ON AND TESTI NG FOR SEI SMI C- RESI STI NG SYSTEMS

Speci al  i nspect i ons and t est i ng f or  sei smi c- r esi st i ng syst ems and 
component s must  be done i n accor dance wi t h Sect i on 01 45 35 SPECI AL 
I NSPECTI ONS.

] 3. 6   WASTE MANAGEMENT OF WOOD PRODUCTS

I n accor dance wi t h t he Wast e Management  Pl an and as speci f i ed. [   Separ at e 
and r euse scr ap sheet  mat er i al s l ar ger   t han [ 0. 2 squar e met er s]  [ _____] ,  
f r ami ng member s l ar ger  t han [ 406 mm]  [ _____] ,  and mul t i pl e  of f cut s of  any 
s i ze l ar ger  t han [ 305 mm]  [ _____] . ]   Cl ear l y separ at e damaged wood and 
ot her  scr ap l umber  f or  accept abl e al t er nat i ve uses on si t e,  i ncl udi ng 
br aci ng,  bl ocki ng,  cr i ppl es,  t i es,  and shi ms.

[ Separ at e composi t e wood f r om ot her  wood t ypes and r ecycl e or  r euse. ]   
[ Coor di nat e wi t h manuf act ur er  f or  t ake- back pr ogr am and submi t  
manuf act ur er ' s pol i cy st at ement  on pr ogr am. ]   [ Set  asi de scr ap [ pl ast i c 
l umber ]  and r et ur n t o manuf act ur er  f or  r ecycl i ng i nt o new pr oduct .   When 
such a ser vi ce i s not  avai l abl e,  l ocal  r ecycl er s must  be sought  af t er  t o 
r ecl ai m t he mat er i al s. ] [   Fol d up met al  bandi ng,  f l at t en,  and r ecycl e. ]

Separ at e t r eat ed,  st ai ned,  pai nt ed,  and cont ami nat ed wood and pl ace i n 
desi gnat ed ar ea f or  hazar dous mat er i al s.    Di spose of  accor di ng t o l ocal  
r egul at i ons. [   Do not  l eave any wood,  shavi ngs,  sawdust ,  or  ot her  wood 
wast e bur i ed i n f i l l  or  on t he gr ound[ ,  unl ess f or  pl anned f ut ur e use] . ] [   
Pr event  sawdust  and wood shavi ngs f r om ent er i ng t he st or m dr ai nage 
syst em. ]   [ Compost  sawdust .   ] Do not  bur n scr ap l umber  t hat  has been 
pr essur e t r eat ed,  or  l umber  t hat  i s  l ess t han one year  ol d.

3. 7   SCHEDULE

Some met r i c measur ement s i n t hi s sect i on ar e based on mat hemat i cal  
conver si on of  i nch- pound measur ement s.   Typi cal  conver si on i s as shown:

PRODUCTS I NCH- POUND Nomi nal METRI C Conver si on

Sawn l umber 2 by 4 38 by 89 mm

1 by 19 mm by
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PRODUCTS I NCH- POUND Nomi nal METRI C Conver si on

St ud spaci ng 16 i nches 400 mm

I f  not  48 i nches panel 406 mm

Pl ywood 48 by 96 i nches 1200 mm by 2400 mm

        - -  End of  Sect i on - -
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SECTI ON 06 20 00

FI NI SH CARPENTRY
08/ 16,  CHG 2:  11/ 18

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

AMERI CAN FOREST FOUNDATI ON ( AFF)

ATFS STANDARDS ( 2015)  Amer i can Tr ee Far m Syst em St andar ds 
of  Sust ai nabi l i t y  2015- 2020

AMERI CAN HARDBOARD ASSOCI ATI ON ( AHA)

AHA A135. 4 ( 1995;  R 2004)  Basi c Har dboar d

AHA A135. 6 ( 1998;  R 2006)  Har dboar d Si di ng

AMERI CAN LUMBER STANDARDS COMMI TTEE ( ALSC)

ALSC PS 20 ( 2015)  Amer i can Sof t wood Lumber  St andar d

AMERI CAN SOCI ETY OF MECHANI CAL ENGI NEERS ( ASME)

ASME B18. 2. 1 ( 2012;  Er r at a 2013)  Squar e and Hex Bol t s 
and Scr ews ( I nch Ser i es)

ASME B18. 2. 2 ( 2022)  Nut s f or  Gener al  Appl i cat i ons:  
Machi ne Scr ew Nut s,  and Hex,  Squar e,  Hex 
Fl ange,  and Coupl i ng Nut s ( I nch Ser i es)

ASME B18. 6. 1 ( 2016)  Wood Scr ews ( I nch Ser i es)

AMERI CAN WOOD PROTECTI ON ASSOCI ATI ON ( AWPA)

AWPA M4 ( 2023)  St andar d f or  t he Car e of  
Pr eser vat i ve- Tr eat ed Wood Pr oduct s

AWPA U1 ( 2023)  Use Cat egor y Syst em:  User  
Speci f i cat i on f or  Tr eat ed Wood

APA -  THE ENGI NEERED WOOD ASSOCI ATI ON ( APA)

APA E445 ( 2002)  Per f or mance St andar ds and 
Qual i f i cat i on Pol i cy f or  St r uct ur al - Use 
Panel s ( APA PRP- 108)

APA L870 ( 2010)  Vol unt ar y Pr oduct  St andar d,  PS 
1- 09,  St r uct ur al  Pl ywood

APA S350 ( 2014)  PS 2- 10,  Per f or mance St andar d f or  
Wood- Based St r uct ur al - Use Panel s
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ASTM I NTERNATI ONAL ( ASTM)

ASTM D2898 ( 2010;  R 2017)  St andar d Pr act i ce f or  
Accel er at ed Weat her i ng of  
Fi r e- Ret ar dant - Tr eat ed Wood f or  Fi r e 
Test i ng

ASTM F547 ( 202)  St andar d Ter mi nol ogy of  Nai l s f or  
Use wi t h Wood and Wood- Base Mat er i al s

BUI LDERS HARDWARE MANUFACTURERS ASSOCI ATI ON ( BHMA)

ANSI / BHMA A156. 9 ( 2020)  Cabi net  Har dwar e

CALI FORNI A AI R RESOURCES BOARD ( CARB)

CARB 93120 ( 2007)  Ai r bor ne Toxi c Cont r ol  Measur e 
( ATCM)  t o Reduce For mal dehyde Emi ssi ons 
f r om Composi t e Wood Pr oduct s

CALI FORNI A DEPARTMENT OF PUBLI C HEALTH ( CDPH)

CDPH SECTI ON 01350 ( 2017;  Ver si on 1. 2)  St andar d Met hod f or  
t he Test i ng and Eval uat i on of  Vol at i l e 
Or gani c Chemi cal  Emi ssi ons f r om I ndoor  
Sour ces usi ng Envi r onment al  Chamber s

COMPOSI TE PANEL ASSOCI ATI ON ( CPA)

CPA A208. 1 ( 2016)  Par t i c l eboar d

CSA GROUP ( CSA)

CSA Z809- 08 ( R2013)  Sust ai nabl e For est  Management

FOREST STEWARDSHI P COUNCI L ( FSC)

FSC STD 01 001 ( 2015)  Pr i nci pl es and Cr i t er i a f or  For est  
St ewar dshi p

GREEN SEAL ( GS)

GS- 36 ( 2013)  Adhesi ves f or  Commer ci al  Use

HARDWOOD PLYWOOD AND VENEER ASSOCI ATI ON ( HPVA)

HPVA HP- 1 ( 2020)  Amer i can Nat i onal  St andar d f or  
Har dwood and Decor at i ve Pl ywood

I NTERNATI ONAL CODE COUNCI L ( I CC)

I CC I BC ( 2021)  I nt er nat i onal  Bui l di ng Code

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S B 1135 ( 1995)  Sl ot t ed Head Wood Scr ews

JI S K 6902 ( 2022)  Test i ng Met hod f or
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Lami nat ed Ther moset t i ng
Hi gh- Pr essur e Decor at i ve Sheet s

MI NI STRY OF AGRI CULTURE,  FORESTRY AND FI SHERI ES ( MAFF)

JAS F- 7 ( 2019) Pl ywood

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

ANSI / NEMA LD 3 ( 2005)  St andar d f or  Hi gh- Pr essur e 
Decor at i ve Lami nat es

NATI ONAL HARDWOOD LUMBER ASSOCI ATI ON ( NHLA)

NHLA Rul es ( 2015)  Rul es f or  t he Measur ement  & 
I nspect i on of  Har dwood & Cypr ess

NORTHEASTERN LUMBER MANUFACTURERS ASSOCI ATI ON ( NELMA)

NELMA Gr adi ng Rul es ( 2013)  St andar d Gr adi ng Rul es f or  
Nor t heast er n Lumber

PROGRAMME FOR ENDORSEMENT OF FOREST CERTI FI CATI ON ( PEFC)

PEFC ST 2002: 2013 ( 2015)  PEFC I nt er nat i onal  St andar d Chai n 
of  Cust ody of  For est  Based Pr oduct s 
Requi r ement s

REDWOOD I NSPECTI ON SERVI CE ( RI S)  OF THE CALI FORNI A REDWOOD 
ASSOCI ATI ON ( CRA)

RI S Gr ade Use ( 1998)  Redwood Lumber  Gr ades and Uses

SOUTH COAST AI R QUALI TY MANAGEMENT DI STRI CT ( SCAQMD)

SCAQMD Rul e 1168 ( 2017)  Adhesi ve and Seal ant  Appl i cat i ons

SOUTHERN PI NE I NSPECTI ON BUREAU ( SPI B)

SPI B 1003 ( 2014)  St andar d Gr adi ng Rul es f or  Sout her n 
Pi ne Lumber

SUSTAI NABLE FOREST I NI TI ATI VE ( SFI )

SFI  2015- 2019 ( 2015)  St andar ds,  Rul es f or  Label  Use,  
Pr ocedur es and Gui dance

U. S.  NATI ONAL ARCHI VES AND RECORDS ADMI NI STRATI ON ( NARA)

40 CFR 770 For mal dehyde St andar ds f or  Composi t e Wood 
Pr oduct s

UNDERWRI TERS LABORATORI ES ( UL)

UL 2818 ( 2022)  GREENGUARD Cer t i f i cat i on Pr ogr am 
For  Chemi cal  Emi ssi ons For  Bui l di ng 
Mat er i al s,  Fi ni shes And Fur ni shi ngs
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WEST COAST LUMBER I NSPECTI ON BUREAU ( WCLI B)

WCLI B 17 ( 2015)  St andar d Gr adi ng Rul es

WESTERN WOOD PRODUCTS ASSOCI ATI ON ( WWPA)

WWPA G- 5 ( 2017)  West er n Lumber  Gr adi ng Rul es

WI NDOW AND DOOR MANUFACTURERS ASSOCI ATI ON ( WDMA)

WDMA I . S. 4 ( 2015A)  Pr eser vat i ve Tr eat ment  f or  Mi l l wor k

WOOD MOULDI NG AND MI LLWORK PRODUCERS ASSOCI ATI ON ( WMMPA)

WMMPA WM 6 ( 2007)  Qual i t y I ndust r y St andar ds Bookl et

WOODWORK I NSTI TUTE ( WI )

NAAWS 3. 1 ( 2017;  2018 Er r at a Edi t i on)  Nor t h Amer i can 
Ar chi t ect ur al  Woodwor k St andar ds

1. 2   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  or  " S"  
c l assi f i cat i on.   Submi t t al s not  havi ng a " G"  or  " S"  c l assi f i cat i on ar e 
[ f or  Cont r act or  Qual i t y Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When 
used,  a code f ol l owi ng t he " G"  c l assi f i cat i on i dent i f i es t he of f i ce t hat  
wi l l  r evi ew t he submi t t al  f or  t he Gover nment . ]   Submi t  t he f ol l owi ng i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Det ai l  Dr awi ngs I ndi cat i ng Al l  Wood Assembl i es;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

Wood Pr oduct s;  G[ ,  [ _____] ]

Count er t ops;  G[ ,  [ _____] ]

Engi neer ed Wood Pr oduct s;  G[ ,  [ _____] ]

Tr eat ed Wood Pr oduct s;  G[ ,  [ _____] ]

Sof f i t s;  G[ ,  [ _____] ]

Fasci as and Tr i m;  G[ ,  [ _____] ]

Har dwar e and Accessor i es;  G[ ,  [ _____] ]

[ VOC Cont ent  f or  Si di ng;  S

] [ Recycl ed Cont ent  f or  MDF/ Par t i c l eboar d;  S

] SD- 04 Sampl es

Sampl es;  G[ ,  [ _____] ]

SD- 07 Cer t i f i cat es
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Cer t i f i cat es of  Gr ade;  G[ ,  [ _____] ]

[ Cer t i f i ed Sust ai nabl y Har vest ed Wood f or  Tr i m and Fr ames;  S

] [ Cer t i f i ed Sust ai nabl y Har vest ed Sof t wood Pl ywood;  S

] [ Cer t i f i ed Sust ai nabl y Har vest ed Har dwood Pl ywood;  S

] [ Cer t i f i ed Sust ai nabl y Har vest ed Har dboar d;  S

] [ Cer t i f i ed Sust ai nabl y Har vest ed Si di ng;  S

] [ I ndoor  Ai r  Qual i t y f or  Har dwood Pl ywood;  S

] [ I ndoor  Ai r  Qual i t y f or  MDF and Par t i c l eboar d;  S

] [ I ndoor  Ai r  Qual i t y f or  Non- aer osol  Adhesi ves;  S

] [ I ndoor  Ai r  Qual i t y f or  Aer osol  Adhesi ves;  S

] 1. 3   DETAI L DRAWI NGS

Submi t  det ai l  dr awi ngs i ndi cat i ng al l  wood assembl i es pr oposed f or  use i n 
t he pr oj ect .   I ndi cat e mat er i al s,  speci es,  gr ade,  densi t y,  gr ai n,  f i ni sh 
det ai l s of  const r uct i on,  l ocat i on of  use i n t he pr oj ect ,  f i ni shes,  t ypes,  
met hod and ar r angement  of  f ast ener s,  and i nst al l at i on det ai l s.   Thi s 
i ncl udes al l  f abr i cat ed assembl i es.

1. 4   PRODUCT DATA

Submi t  Manuf act ur er s pr i nt ed dat a i ncl udi ng pr oposed speci es,  gr ade,  
densi t y gr ai n,  and f i ni sh as appl i cabl e;  suf f i c i ent  t o demonst r at e 
compl i ance wi t h t hi s speci f i cat i on f or  each t ype of  wood pr oduct  
speci f i ed.   For  t r eat ed wood pr oduct s al so pr ovi de document at i on of  
envi r onment al l y saf e pr eser vat i ves f or  each t ype of  wood pr oduct  speci f i ed.

Pr ovi de Manuf act ur er s pr i nt ed dat a f or  har dwar e and al l  wood accessor i es 
i ncl udi ng but  not  l i mi t ed t o edge bandi ng,  adhesi ves,  and seal er s.

1. 5   SAMPLES

Sampl es i ndi cat i ng pr oposed speci es,  gr ade,  densi t y gr ai n,  and f i ni sh f or  
each t ype of  wood pr oduct  speci f i ed.   Pr ovi de sampl es of  suf f i c i ent  s i ze 
t o show pat t er n and col or  r anges of  pr oposed pr oduct s.

1. 6   DELI VERY,  STORAGE,  AND HANDLI NG

Del i ver  wood pr oduct s t o t he j obsi t e i n an undamaged condi t i on.   St ack 
mat er i al s t o ensur e vent i l at i on and dr ai nage.   Pr ot ect  agai nst  dampness 
bef or e and af t er  del i ver y.   St or e mat er i al s under  cover  i n a wel l  
vent i l at ed encl osur e and pr ot ect  agai nst  ext r eme changes i n t emper at ur e 
and humi di t y.   Keep mat er i al s wr apped and separ at ed f r om of f - gassi ng 
mat er i al s ( such as dr yi ng pai nt s and adhesi ves) .   Do not  use mat er i al s 
t hat  have vi s i bl e moi st ur e or  bi ol ogi cal  gr owt h.   Do not  st or e pr oduct s i n 
bui l di ng unt i l  wet  t r ade mat er i al s ar e dr y and humi di t y of  t he space i s 
wi t hi n wood manuf act ur er ' s t ol er ance l i mi t s f or  st or age.
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1. 7   QUALI TY ASSURANCE

1. 7. 1   Cer t i f i cat i ons

1. 7. 1. 1   Cer t i f i ed Wood Gr ades

Pr ovi de cer t i f i cat es of  gr ade f r om t he gr adi ng agency on gr aded but  
unmar ked l umber  or  pl ywood at t est i ng t hat  mat er i al s meet  t he gr ade 
r equi r ement s speci f i ed her ei n.

[ 1. 7. 1. 2   Cer t i f i ed Sust ai nabl y Har vest ed Wood

Pr ovi de wood cer t i f i ed as sust ai nabl y har vest ed by FSC STD 01 001[ ,  
ATFS STANDARDS,  CSA Z809- 08,  SFI  2015- 2019,  or  ot her  t hi r d par t y pr ogr am 
cer t i f i ed by PEFC ST 2002: 2013] .   Pr ovi de a l et t er  of  Cer t i f i cat i on of  
Sust ai nabl y Har vest ed Wood si gned by t he wood suppl i er .   I dent i f y 
cer t i f y i ng or gani zat i on and t hei r  t hi r d par t y pr ogr am name and i ndi cat e 
compl i ance wi t h chai n- of - cust ody pr ogr am r equi r ement s.   Submi t  sust ai nabl e 
wood cer t i f i cat i on dat a;  i dent i f y each cer t i f i ed pr oduct  on a l i ne i t em 
basi s.   Submi t  copi es of  i nvoi ces bear i ng cer t i f i cat i on number s.

] [ 1. 7. 1. 3   I ndoor  Ai r  Qual i t y Cer t i f i cat i ons

1. 7. 1. 3. 1   Adhesi ves and Seal ant s

Pr ovi de pr oduct s cer t i f i ed t o meet  i ndoor  ai r  qual i t y r equi r ement s by 
UL 2818 ( Gr eenguar d)  Gol d,  SCS Gl obal  Ser vi ces I ndoor  Advant age Gol d or  
pr ovi de cer t i f i cat i on or  val i dat i on by ot her  t hi r d- par t y pr ogr ams t hat  
pr oduct s meet  t he r equi r ement s of  t hi s Sect i on.   Pr ovi de cur r ent  pr oduct  
cer t i f i cat i on document at i on f r om cer t i f i cat i on body.   When pr oduct  does 
not  have cer t i f i cat i on,  pr ovi de val i dat i on t hat  pr oduct  meet s t he i ndoor  
ai r  qual i t y pr oduct  r equi r ement s c i t ed her ei n.

1. 7. 1. 3. 2   Composi t e Wood Pr oduct s

For  pur poses of  t hi s speci f i cat i on,  composi t e wood pr oduct s i ncl ude 
har dwood pl ywood,  par t i c l eboar d,  medi um densi t y f i ber boar d ( MDF) ,  panel  
subst r at es,  and door  cor es.   Pr ovi de pr oduct s cer t i f i ed t o meet  
r equi r ement s of  bot h 40 CFR 770 and CARB 93120.   Pr ovi de cur r ent  pr oduct  
cer t i f i cat i on document at i on f r om cer t i f i cat i on body.

] 1. 7. 2   Lumber

I dent i f y each pi ece or  each bundl e of  l umber ,  mi l l wor k,  and t r i m by t he 
gr ade mar k of  a r ecogni zed associ at i on or  i ndependent  i nspect i on agency 
cer t i f i ed by t he Boar d of  Revi ew of  t he ALSC t o gr ade t he speci es.

1. 7. 3   Pl ywood

Pr ovi de each sheet  of  pl ywood wi t h t he mar k of  a r ecogni zed associ at i on or  
i ndependent  i nspect i on agency t hat  mai nt ai ns cont i nui ng cont r ol  over  t he 
qual i t y of  t he pl ywood.   Mar ks must  i dent i f y pl ywood by speci es gr oup or  
span r at i ng,  exposur e dur abi l i t y  c l assi f i cat i on,  gr ade,  and compl i ance 
wi t h APA L870 or  JAS F- 7.

1. 7. 4   Har dboar d [ and Par t i c l eboar d]

Pr ovi de mat er i al s mar ks or  wr i t t en document at i on i dent i f y i ng t he pr oducer  
and t he appl i cabl e st andar d.
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1. 7. 5   Pr essur e Tr eat ed Lumber  and Pl ywood

I nspect  each t r eat ed pi ece i n accor dance wi t h AWPA U1.

1. 7. 6   Non- Pr essur e Tr eat ed Woodwor k and Mi l l wor k

Mar k,  st amp,  or  l abel  t o i ndi cat e compl i ance wi t h WDMA I . S. 4.

1. 7. 7   Fi r e- Ret ar dant  Tr eat ed Lumber

Each pi ece must  bear  an Under wr i t er s Labor at or i es f i r e r esi st ance l abel  or  
compar abl e l abel  of  anot her  nat i onal l y r ecogni zed i ndependent  f i r e 
r et ar dant  mat er i al s t est i ng l abor at or y.

PART 2   PRODUCTS

2. 1   WOOD PRODUCTS

2. 1. 1   Si zes and Pat t er ns of  Wood Pr oduct s

Pr ovi de yar d and boar d l umber  s i zes i n accor dance wi t h ALSC PS 20.   
Pr ovi de shaped l umber  and mi l l wor k i n t he pat t er ns i ndi cat ed and i n 
st andar d pat t er ns of  t he associ at i on cover i ng t he speci es.   Si ze 
r ef er ences,  unl ess ot her wi se speci f i ed,  ar e nomi nal  s i zes.   Pr ovi de act ual  
s i zes wi t hi n manuf act ur i ng t ol er ances al l owed by t he appl i cabl e st andar d.

2. 1. 2   Speci es and Gr ades

Pr ovi de i n accor dance wi t h AWPA U1 Use Cat egor y Syst em Tabl es unl ess 
ot her wi se speci f i ed her ei n.

2. 1. 3   Tr i m,  Fi ni sh,  and Fr ames

Pr ovi de speci es and gr ades l i s t ed i n t he t abl e bel ow f or  wood mat er i al s 
t hat  must  be pai nt ed.   For  mat er i al s t hat  must  be st ai ned,  have a nat ur al ,  
or  a t r anspar ent  f i ni sh,  pr ovi de mat er i al s one gr ade hi gher  t han t hose 
l i s t ed i n t he t abl e bel ow.   Pr ovi de t r i m,  except  wi ndow st ool s and apr ons 
wi t h hol l ow backs. [   Pr ovi de cer t i f i ed sust ai nabl y har vest ed wood f or  t r i m 
and f r ames. ]
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TABLE OF GRADES FOR WOOD TO RECEI VE PAI NT FI NI SH

Gr adi ng Rul es Speci es Ext er i or  and I nt er i or  Tr i m,  
Fi ni sh,  and Fr ames

WWPA G- 5 st andar d 
gr adi ng r ul es

Aspen,  Dougl as Fi r - Lar ch,  
Dougl as Fi r  Sout h,  Engel mann 
Spr uce- Lodgepol e Pi ne,  
Engel mann Spr uce,  Hem- Fi r ,  
I daho Whi t e Pi ne,  Lodgepol e 
Pi ne,  Mount ai n Heml ock,  
Mount ai n Heml ock- Hem- Fi r ,  
Ponder osa Pi ne- Sugar  Pi ne,  
( Ponder osa Pi ne- Lodgepol e 
Pi ne, )  Whi t e Woods,  ( West er n 
Woods, )  West er n Cedar s,  
West er n Heml ock

Al l  Speci es:   C & BTR.  Sel ect  
( Choi ce & BTR I daho Whi t e 
Pi ne)  or  Super i or  Fi ni sh.   
West er n Red Cedar  may be 
gr aded C & BTR.  Sel ect  or  A & 
BTR i n accor dance wi t h 
Speci al  West er n Red Cedar  
Rul es.

WCLI B 17 st andar d 
gr adi ng r ul es

Dougl as Fi r - Lar ch,  Hem- Fi r ,  
Mount ai n Heml ock,  Si t ka 
Spr uce,  West er n Cedar s,  
West er n Heml ock

Al l  Speci es:   C & BTR VG,  
except  A f or  West er n Red Cedar

SPI B 1003 st andar d 
gr adi ng r ul es

Sout her n Pi ne C & BTR

NHLA Rul es Cypr ess C- Sel ect

NELMA Gr adi ng Rul es 
st andar d gr adi ng 
r ul es * *

Bal sam Fi r ,  East er n 
Heml ock- Tamar ack,  East er n 
Spr uce,  East er n Whi t e Pi ne,  
Nor t her n Pi ne,  Nor t her n 
Pi ne,  Nor t her n Whi t e Cedar

Al l  Speci es:   C- Sel ect  except  
C & BTR f or  East er n Whi t e 
Pi ne and Nor way Pi ne

RI S Gr ade Use 
st andar d 
speci f i cat i ons

Redwood Cl ear ,  Cl ear  Al l  Hear t

NHLA Rul es Cypr ess B Fi ni sh

Red Gum,  Sof t  El m,  Bi r ch Sel ect  or  BTR ( f or  i nt er i or  
use onl y)

Not e:  * *  
ht t p: / / www. nel ma. or g/ l i br ar y/ 2013- st andar d- gr adi ng- r ul es- f or - nor t heast er n- l umber /
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2. 1. 4   Ut i l i t y  Shel v i ng

Pr ovi de ut i l i t y  shel v i ng i n a sui t abl e speci es equal  t o or  exceedi ng t he 
r equi r ement s of  No.  3 common whi t e f i r  under  WWPA G- 5,  25 mm t hi ck;  or  
pl ywood,  i nt er i or  t ype,  Gr ade A- B,  13 mm t hi ck,  any speci es gr oup.

2. 1. 5   Sof t wood Pl ywood

Pr ovi de i n accor dance wi t h APA L870 or  JAS F- 7. [   Pr ovi de cer t i f i ed 
sust ai nabl y har vest ed sof t wood pl ywood. ] [   When l ocat ed on t he i nt er i or  of  
bui l di ngs,  pr ovi de pr oduct s wi t h no added ur ea- f or mal dehyde r esi ns. ]  

a.   Pl ywood f or  Sof f i t s:   Ext er i or  t ype,  B- B medi um densi t y over l ay.

b.   Pl ywood f or  Shel v i ng:   I nt er i or  t ype,  [ A- B]  [ B- B]  Gr ade,  any speci es 
gr oup.

c.   Pl ywood f or  Count er t ops:   Ext er i or  t ype,  A- C Gr ade.

2. 1. 6   Har dwood Pl ywood

HPVA HP- 1,  Type [ Techni cal  ( Ext er i or ) ]  [ I  ( Ext er i or ) ]  [ I I  ( I nt er i or ) ]  [ I I I  
( I nt er i or ) ] ,  [ Pr emi um ( A) ]  [ Good ( 1) ]  [ Sound ( 2) ]  [ Ut i l i t y  ( 3) ]  [ Backi ng 
( 4) ]  [ Speci al t y ( SP) ]  Gr ade,  [ har dwood veneer  cor e const r uct i on, ]  [ l umber  
cor e const r uct i on, ]  f ace veneer s of  [ _____] ,  of  t hi ckness i ndi cat ed. [   
Pr ovi de cer t i f i ed sust ai nabl y har vest ed har dwood pl ywood. ] [   When l ocat ed 
on t he i nt er i or  of  bui l di ngs,  pr ovi de pr oduct s wi t h no added 
ur ea- f or mal dehyde r esi ns.   For  pr oduct s l ocat ed on t he i nt er i or  of  t he 
bui l di ng ( i nsi de of  t he weat her pr oof i ng syst em) ,  pr ovi de cer t i f i cat i on of  
i ndoor  ai r  qual i t y f or  har dwood pl ywood. ]

2. 1. 7   Har dboar d

AHA A135. 4,  [ st andar d]  [ t emper ed]  [ ser vi ce]  t ype,  [ 3]  [ 6]  mm t hi ck. [   
Pr ovi de cer t i f i ed sust ai nabl y har vest ed har dboar d. ]

[ 2. 1. 8   Medi um Densi t y Fi ber boar d ( MDF)  and Par t i c l eboar d

CPA A208. 1,  Gr ade 1- M- 2 or  2- M- 2 or  bet t er . [   For  pr oduct s l ocat ed on t he 
i nt er i or  of  t he bui l di ng ( i nsi de of  t he weat her pr oof i ng syst em) ,  pr ovi de 
cer t i f i cat i on of  i ndoor  ai r  qual i t y f or  MDF and par t i c l eboar d. ]

Pr ovi de pr oduct s wi t h 80 per cent  t ot al  r ecover ed mat er i al s cont ent .   
Pr ovi de dat a i dent i f y i ng per cent age of  r ecycl ed cont ent  f or  
MDF/ par t i c l eboar d.

] 2. 1. 9   St ai r s

Tr eads 32 mm t hi ckness,  c l ear  r ed or  whi t e oak.   Ri ser s 19 mm nomi nal  
f i ni sh l umber .

2. 1. 10   Shoe Moul d

Cl ear  r ed or  whi t e oak,  13 by 16 mm unl ess ot her wi se i ndi cat ed.

2. 1. 11   Wood Seat s

Cl ear  mapl e,  oak,  or  ot her  sui t abl e har dwood,  not  l ess t han 40 mm t hi ck,  
wi t h r ounded edges.   Pr ovi de st ai nl ess st eel  st anchi ons or  br acket s.
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2. 1. 12   Wood Bumper s

Cl ear  oak[ ,  mapl e]  [ ,  bi r ch]  [ or ]  [ _____] ,  dr essed t o s i ze i ndi cat ed and 
wi t h out er  edges bevel ed.

2. 1. 13   Cat wal ks

Boar ds,  19 by 140 mm,  speci es and gr ade equal  t o or  exceedi ng 3 Common 
Hem- Fi r  under  WWPA G- 5.

2. 1. 14   Si di ng

Pr ovi de har dboar d,  pl ywood,  or  wood f or  hor i zont al  s i di ng.   Pr ovi de 
har dboar d or  pl ywood f or  panel  s i di ng. [   Pr ovi de cer t i f i ed sust ai nabl y 
har vest ed si di ng. ] [   When l ocat ed on t he i nt er i or  of  bui l di ngs,  pr ovi de 
pr oduct s wi t h no added ur ea- f or mal dehyde r esi ns.   Pr ovi de dat a i dent i f y i ng 
VOC cont ent  f or  s i di ng. ]

2. 1. 14. 1   Hor i zont al  Har dboar d Si di ng

AHA A135. 6,  f act or y pr i med f ace and l ongi t udi nal  edges,  f act or y seal ed 
back,  l ap t ype,  [ 200]  [ 225]  [ 250]  [ 300]  mm wi de,  maxi mum pr act i cabl e 
l engt hs,  9. 5 or  11 mm t hi ck,  [ smoot h]  [ embossed]  [ t ext ur ed]  f ace.

2. 1. 14. 2   Panel  Har dboar d Si di ng

AHA A135. 6,  f act or y pr i med f ace and l ongi t udi nal  edges,  f act or y seal ed 
back,  1220 mm wi de,  maxi mum pr act i cabl e l engt hs,  9. 5 or  11 mm t hi ck,  
[ smoot h]  [ embossed]  f ace [ ,  and gr ooved as sel ect ed f r om manuf act ur er ' s 
st andar d pat t er ns] .

2. 1. 14. 3   Hor i zont al  Pl ywood Si di ng

APA L870 or  JAS F- 7,  ext er i or ,  [ medi um densi t y over l ay]  l ap t ype,  [ 150]  
[ 200]  [ 300]  mm wi de,  maxi mum pr act i cabl e l engt hs,  [ 9. 5]  [ 11]  [ 12]  [ 13]  mm 
t hi ck,  [ smoot h]  [ embossed]  [ r ough sawn t ext ur e]  [ embossed]  f ace.

2. 1. 14. 4   Panel  Pl ywood Si di ng

APA L870 or  JAS F- 7,  ext er i or ,  [ medi um densi t y over l ay, ]  1220 mm wi de,  
maxi mum pr act i cabl e l engt hs,  span r at i ng of  [ 400]  [ 600]  mm on cent er ,  
[ smoot h]  [ embossed]  [ r ough sawn t ext ur e]  [ st r i at ed]  f ace,  [ and gr ooved]  as 
sel ect ed f r om manuf act ur er ' s st andar d pat t er ns.

2. 1. 14. 5   Hor i zont al  Rat ed Si di ng

Qual i f i ed under  APA E445,  ext er i or  t ype [ medi um densi t y over l ay] ,  l ap 
t ypes,  [ 150]  [ 200]  [ 250]  [ 300]  mm wi de,  maxi mum pr act i cabl e l engt hs,  [ 11]  
[ 12]  [ 13]  mm t hi ck,  [ smoot h]  [ embossed]  [ r ough sawn t ext ur e]  f ace.

2. 1. 14. 6   Panel  Rat ed Si di ng

Qual i f i ed under  APA E445,  ext er i or  t ype,  [ medi um densi t y over l ay]  1220 mm 
wi de,  maxi mum pr act i cabl e l engt hs,  [ span r at ed at  400 mm]  [ span r at ed at  
600 mm, ]  [ smoot h]  [ embossed]  [ st r i at ed]  f ace [ ,  and gr ooves]  as sel ect ed 
f r om manuf act ur er ' s st andar d pat t er ns.
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2. 1. 14. 7   Wood Si di ng

Pr ovi de [ hor i zont al  bevel  t ype,  mi ni mum 5 mm t hi n edge by mi ni mum 11 mm 
t hi ck edge, ]  [ hor i zont al  pl ai n l ap t ype]  [ hor i zont al  dr op t ype]  [ ver t i cal  
boar d,  t ongue and gr oove or  shi pl ap on l ong edges, ]  [ ver t i cal  boar d and 
bat t en t ype, ]  25 mm t hi ck,  [ 150]  [ 200]  [ 250]  mm wi de,  maxi mum pr act i cabl e 
l engt hs,  [ smoot h]  [ r ough sawn t ext ur e] .

2. 1. 14. 8   Engi neer ed Wood St r uct ur al  Panel s

Compl y wi t h I CC I BC,  Chapt er  23 Wood,  and wi t h APA S350,  ext er i or ,  
exposur e [ 1]  [ 2] ,  [ s i ngl e- f aced]  [ doubl e- f aced] ,  1200 mm wi de,  maxi mum 
pr act i cabl e l engt hs,  sel ect ed f r om manuf act ur er ' s st andar d pat t er ns t o 
sat i sf y t he wi nd l oad f or  t he speci f i ed span.

2. 1. 14. 9   Epoxy Coat ed Wood Panel s

Pr ovi de pr ef i ni shed epoxy coat ed wood panel s consi st i ng of  an 
asbest os- f r ee cement  boar d base sheet  wi t h a f act or y appl i ed sur f ace of  
epoxy r esi n and decor at i ve nat ur al  st one chi ps.   Pr ovi de f act or y appl i ed 
f i ni sh i n a mi ni mum 0. 5 mm t hi ckness consi st i ng of  100 per cent  sol i ds,  
wi t h a t wo component  epoxy r esi n based coat i ng f ol l owed by an appl i cat i on 
of  i ner t  aggr egat e.   Pr ovi de st one col or ( s)  and accessor y col or s as 
sel ect ed by Cont r act i ng Of f i cer ' s Repr esent at i ve f r om manuf act ur er ' s f ul l  
col or  and pat t er n r anges.   Pr ovi de cement  boar d base sheet s i n a mi ni mum 
t hi ckness of  6 mm t hi ck.   Di mensi onal l y st abl e f i ni shed panel s ar e 
r equi r ed.   Wat er  absor pt i on on t he sur f aced si de of  panel s cannot  exceed 
0. 20 per cent  af t er  24 hour s of  submer gence i n wat er .   Pr ovi de accessor i es 
i n manuf act ur er ' s st andar d ext r uded al umi num.   Pr ovi de moul di ngs f or  
meet i ng st r i ps,  end caps,  i nsi de cor ner s,  out s i de cor ner s.   Pr ovi de 
non- cor r osi ve,  sel f - t appi ng scr ew t ype f ast ener s f i ni shed t o mat ch t he 
col or  of  t he panel  sur f ace.   Pr ovi de caul k i ng compounds t hat  ar e col or  
compat i bl e,  l ow modul us s i l i cone or  ur et hane t ypes.

2. 2   SOFFI TS

2. 2. 1   Har dboar d and Pl ywood

Pr ovi de har dboar d and pl ywood sof f i t s i n s i di ng gr ade har dboar d,  10 or  11 
mm t hi ck;  pl ywood,  APA L870 or  JAS F- 7,  ext er i or  t ype,  [ Gr ade A- C]  
[ pl ywood panel  s i di ng]  [ r at ed si di ng] , [ 9 mm t hi ck f or  600 mm on cent er ]  [
12 mm t hi ck f or  800 mm on cent er ]  [ 15 mm t hi ck f or  1200 mm on cent er ]  
maxi mum span wi t h al l  edges suppor t ed.

2. 3   FASCI AS AND TRI M

2. 3. 1   Wood

Pr ovi de speci es and gr ades f or  al l  f asci a and t r i m,  i ncl udi ng ext er i or  
door  and wi ndow casi ngs,  i n accor dance wi t h AWPA U1 Use Cat egor y Syst em 
Tabl es.   Pr ovi de si zes i ndi cat ed.   Met al  cor ner s may be pr ovi ded i n l i eu 
of  wood cor ner  boar ds f or  hor i zont al  s i di ng.   I f  met al  cor ner s ar e used,  
pr ovi de gal vani zed st eel  or  al umi num,  compl et el y coat ed wi t h pr i mer  
compat i bl e f or  t he speci f i c  met al  subst r at e.
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2. 4   COUNTERTOPS

2. 4. 1   Lami nat ed Pl ast i c- f aced Count er t ops

ANSI / NEMA LD 3 or  JI S K 6902.

2. 4. 1. 1   Count er t op Fi ni shes

Hi gh pr essur e pl ast i c l ami nat e,  Gr ade GP 50 or  PF 42,  sat i n or  t ext ur ed 
f i ni sh.   Pr ovi de col or  and pat t er n [ _____]  [ as sel ect ed by Cont r act i ng 
Of f i cer ' s Repr esent at i ve f r om manuf act ur er ' s f ul l  col or  and pat t er n 
r anges] .

2. 4. 1. 2   Backi ng Sheet

Heavy gauge,  BK 20.

2. 4. 2   Sol i d Sur f ace

For  sol i d sur f ace count er t ops r ef er  t o Sect i on 06 61 16,  SOLI D POLYMER 
( SOLI D SURFACI NG)  FABRI CATI ONS.

2. 5   MOI STURE CONTENT OF WOOD PRODUCTS

Ai r  dr y or  k i l n dr y l umber .   Ki l n dr y t r eat ed l umber  af t er  t r eat ment .  
Maxi mum moi st ur e cont ent  of  wood pr oduct s at  t i me of  del i ver y t o t he 
j obsi t e,  and when i nst al l ed,  must  be as f ol l ows:

a.   I nt er i or  Panel i ng:   [ 6]  [ 12]  per cent .

b.   I nt er i or  Fi ni sh Lumber ,  Tr i m,  and Mi l l wor k:   25 mm or  Less i n 
Thi ckness:   [ 6]  [ 12]  per cent  on 85 per cent  of  t he pi eces and [ 8]  [ 15]  
per cent  on r emai nder .

c.   Ext er i or  Tr eat ed and Unt r eat ed Fi ni sh Lumber  and Tr i m:   89 mm or  Less 
i n Thi ckness:   19 per cent .

d.   Ext er i or  Wood Si di ng:   15 per cent .

e.   Pr ovi de moi st ur e cont ent  of  ot her  mat er i al s i n accor dance wi t h t he 
appl i cabl e st andar ds.

2. 6   PRESERVATI VE TREATMENT OF WOOD PRODUCTS

2. 6. 1   Non- Pr essur e Tr eat ment

Tr eat  woodwor k and mi l l wor k,  such as [ cabi net s,  ] ext er i or  t r i m,  door  t r i m,  
and wi ndow t r i m,  i n accor dance wi t h WDMA I . S. 4,  wi t h ei t her  2 per cent  
copper  napt henat e,  3 per cent  z i nc napt henat e,  or  1. 8 per cent  
copper - 8- qui nol i nol at e.   Pr ovi de a l i ber al  br ush coat  of  pr eser vat i ve 
t r eat ment  t o f i el d cut s and hol es.

2. 6. 2   Pr essur e Tr eat ment

Tr eat  l umber  and pl ywood used on t he ext er i or  of  bui l di ngs [ or  i n cont act  
wi t h masonr y or  concr et e]  wi t h a wat er bor ne pr eser vat i ve l i s t ed i n AWPA U1 
( P ser i es i s i ncl uded t her ei n by r ef er ence)  as appl i cabl e,  and i nspect ed 
i n accor dance wi t h AWPA U1.   I dent i f y t r eat ment  on each pi ece of  mat er i al  
by t he qual i t y mar k of  an agency accr edi t ed by t he Boar d of  Revi ew of  t he 
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Amer i can Lumber  St andar ds Commi t t ee.   Pr ovi de t r eat ed pl ywood t o a 
r ef l ect i on l evel  as f ol l ows:

Pr eser vat i ve t r eat  ext er i or  wood moul di ng and mi l l wor k t hat  wi l l  be wi t hi n 
455 mm of  soi l  or  i n cont act  wi t h wat er  or  concr et e i n accor dance wi t h 
WMMPA WM 6.   Pr ovi de a f i el d t r eat ment  i n accor dance wi t h AWPA M4 of  
exposed ar eas of  t r eat ed wood t hat  have been cut  or  dr i l l ed.   I t ems of  
al l - hear t  mat er i al  of  cedar ,  cypr ess,  or  r edwood do not  r equi r e 
pr eser vat i ve t r eat ment  except  when i n di r ect  cont act  wi t h soi l .

2. 7   FI RE- RETARDANT TREATMENT

2. 7. 1   Wood Pr oduct s

Pr essur e t r eat  f i r e- r et ar dant  t r eat ed l umber  and pl ywood i n accor dance 
wi t h AWPA U1.   Compl y wi t h mat er i al  use as def i ned i n AWPA U1 f or  I nt er i or  
Type [ A]  [ and]  [ B]  and Ext er i or  Type.   Tr eat ment  and per f or mance 
i nspect i on must  be conduct ed by a qual i f i ed i ndependent  t est i ng agency 
t hat  est abl i shes per f or mance r at i ngs.   Each pi ece or  bundl e of  t r eat ed 
mat er i al  must  bear  i dent i f i cat i on of  t he t est i ng agency t o i ndi cat e 
per f or mance wi t h such r at i ng.   Subj ect  t r eat ed mat er i al s t hat  wi l l  be 
exposed t o r ai n wet t i ng t o an accel er at ed weat her i ng t echni que i n 
accor dance wi t h ASTM D2898,  Met hod A,  pr i or  t o bei ng t est ed f or  compl i ance 
wi t h AWPA U1.

Tr eat  t he f ol l owi ng i t ems:

[ _____] .

2. 8   HARDWARE AND ACCESSORI ES

Pr ovi de si zes,  t ypes,  and spaci ngs of  har dwar e and accessor i es as 
r ecommended i n wr i t i ng by t he wood pr oduct  manuf act ur er ,  except  as 
ot her wi se speci f i ed.

2. 8. 1   Wood Scr ews

ASME B18. 6. 1 or  JI S B 1135.

2. 8. 2   Bol t s,  Nut s,  Lag Scr ews,  and St uds

ASME B18. 2. 1 and ASME B18. 2. 2.

2. 8. 3   Nai l s

Use nai l s of  a s i ze and t ype best  sui t ed f or  each appl i cat i on and i n 
accor dance wi t h ASTM F547.   Use hot - di pped gal vani zed or  al umi num nai l s 
f or  ext er i or  appl i cat i ons.   For  s i di ng,  pr ovi de nai l s of  suf f i c i ent  l engt h 
t o ext end 40 mm i nt o suppor t s,  i ncl udi ng wood sheat hi ng over  f r ami ng.   
Wher e nai l i ng i s i mpr act i cal ,  pr ovi de scr ews of  a s i ze and t ype best  
sui t ed f or  each appl i cat i on.

2. 8. 4   Adj ust abl e Shel f  St andar ds

ANSI / BHMA A156. 9,  Type [ _____] ,  wi t h shel f  r est s Type [ _____] .

2. 8. 5   Ver t i cal  Sl ot t ed Shel f  St andar ds

ANSI / BHMA A156. 9,  Type [ _____] ,  wi t h shel f  br acket s Type [ _____] .
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2. 8. 6   Cl oset  Hanger  Rods

Chr omi um pl at ed st eel  r ods,  not  l ess t han 25 mm di amet er  by 1. 3 mm t hi ck.   
Rods may be adj ust abl e wi t h i nt egr al  mount i ng br acket s i f  smal l er  t ube i s 
25 mm by 1. 3 mm t hi ck.   Pr ovi de i nt er medi at e suppor t  br acket s f or  r ods 
mor e t han 1200 mm l ong.

2. 9   FABRI CATI ON

2. 9. 1   Qual i t y St andar ds ( QS)

2. 9. 1. 1   Gr ades

The t er ms " Pr emi um, "  " Cust om, "  and " Economy"  r ef er  t o t he qual i t y gr ades 
def i ned i n NAAWS 3. 1.   Pr ovi de i t ems not  ot her wi se speci f i ed i n a speci f i c  
gr ade as " Cust om"  gr ade.

2. 9. 1. 2   Adhesi ves

Sel ect  adhesi ves f or  dur abi l i t y  and per manent  bondi ng.   Addr ess f act or s 
such as mat er i al s t hat  must  be bonded,  expansi on and cont r act i on,  bond 
st r engt h,  f i r e r at i ng,  moi st ur e r esi st ance,  and manuf act ur er ' s 
r ecommendat i ons.

[ Pr ovi de non- aer osol  adhesi ve pr oduct s used on t he i nt er i or  of  t he bui l di ng 
( def i ned as i nsi de of  t he weat her pr oof i ng syst em)  meet i ng ei t her  emi ssi ons 
r equi r ement s of  CDPH SECTI ON 01350 ( l i mi t  r equi r ement s f or  ei t her  of f i ce 
or  c l assr oom spaces r egar dl ess of  space t ype)  or  VOC cont ent  r equi r ement s 
of  SCAQMD Rul e 1168.   Pr ovi de aer osol  adhesi ves used on t he i nt er i or  of  
t he bui l di ng meet i ng ei t her  emi ssi ons r equi r ement s of  CDPH SECTI ON 01350 
( l i mi t  r equi r ement s f or  ei t her  of f i ce or  c l assr oom spaces r egar dl ess of  
space t ype)  or  VOC cont ent  r equi r ement s of  GS- 36.   Pr ovi de cer t i f i cat i on 
or  val i dat i on of  i ndoor  ai r  qual i t y f or  non- aer osol  adhesi ves appl i ed on 
t he i nt er i or  of  t he bui l di ng ( i nsi de of  t he weat her pr oof i ng syst em) .   
Pr ovi de cer t i f i cat i on or  val i dat i on of  i ndoor  ai r  qual i t y f or  aer osol  
adhesi ves used on t he i nt er i or  of  t he bui l di ng.

] 2. 9. 2   Count er t ops

Fabr i cat e wi t h l umber  and a cor e of  [ ext er i or  pl ywood]  [ or ]  
[ par t i c l eboar d] ,  gl ued and scr ewed t o f or m an i nt egr al  uni t .   Bond 
l ami nat ed pl ast i c under  pr essur e t o exposed sur f aces,  usi ng adhesi ve as 
r ecommended by t he pl ast i c manuf act ur er  [ ,  and bond a backi ng sheet  under  
pr essur e t o under si de of  count er t op] .   Pr ovi de count er t op uni t s as 
post - f or med t ype,  no- dr i p nose,  cove moul di ngs,  St yl e A backspl ash,  and 
sur f aced wi t h ANSI / NEMA LD 3 or  JI S K 6902,  Gr ade PF 42 pl ast i c.   Pr ovi de 
backspl ashes not  l ess t han 90 mm nor  mor e t han 115 mm hi gh.

2. 9. 3   Cabi net s

Unl ess speci f i ed ot her wi se,  pr ovi de wal l  and base cabi net s of  t he same 
const r uct i on,  mat er i al s,  and f i ni shes as count er t ops.   Fabr i cat e cabi net s 
wi t h sol i d ends and f r ame f r ont s,  or  wi t h f r ames al l  ar ound.   Pr ovi de 
f r ames of  sol i d har dwood not  l ess t han 19 by 38 mm.   Pr ovi de ends,  
bot t oms,  backs,  par t i t i ons,  and door s as har dwood pl ywood.   Mor t i se and 
t enon,  dovet ai l ,  or  dowel  and gl ue j oi nt s t o pr oduce a r i gi d uni t .   Cover  
exposed edges of  pl ywood wi t h har dwood st r i ps.   Pr ovi de cabi net  door s,  
f r ames,  and sol i d exposed ends 19 mm t hi ck mi ni mum.   Pr ovi de cabi net  
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bot t oms,  par t i t i ons,  and f r amed ends t o be 13 mm mi ni mum.   Pr ovi de shel ves 
t o be 16 mm t hi ck mi ni mum.   Pr ovi de cabi net  backs 6 mm t hi ck mi ni mum.

2. 9. 3. 1   Cabi net  Har dwar e

ANSI / BHMA A156. 9.   Pr ovi de cabi net  har dwar e i ncl udi ng t wo sel f ,  c l osi ng 
hi nges f or  each door ,  t wo si de mount ed met al  dr awer  s l i des f or  each 
dr awer ,  and pul l s f or  al l  door s and dr awer s as f ol l ows.   Pr ovi de har dwar e 
exposed t o v i ew [ as br i ght  chr omi um pl at ed] [ _____] .   Compl y wi t h t he 
f ol l owi ng r equi r ement s f or  al l  cabi net  har dwar e:

a.   Pr ovi de f r amel ess conceal ed Eur opean st y l e,  back mount ed hi nges wi t h 
165 degr ee openi ng and a sel f  c l osi ng f eat ur e when at  l ess t han 90 
degr ees open.

b.   Pr ovi de dr awer  s l i des havi ng a st at i c r at i ng capaci t y of  [ 444 N
] [ _____] .   Sl i des t o have a sel f  c l osi ng/ st ay c l osed act i on,  z i nc or  
epoxy coat ed st eel  f i ni sh,  bal l  bear i ng r ol l er s,  and posi t i ve st op 
wi t h l i f t  out  desi gn.

c.   Pr ovi de dr awer  pul l s as [ wi r e t ype pul l s wi t h cent er - t o- cent er  
di mensi on of  not  l ess t han 89 mm and a cr oss sect i onal  di amet er  of  8 mm
] .   Pr ovi de handl e pr oj ect i ons not  l ess t han[  33 mm] .  [ _____] .

d.   Pr ovi de heavy dut y magnet i c dr awer  cat ches.

2. 9. 3. 2   Fi ni sh

Pr ovi de a c l ear  f act or y f i ni sh on wood sur f aces af t er  f abr i cat i on.  Pr ovi de 
f abr i cat or ' s st andar d nat ur al  f i ni sh equi val ent  t o one coat  of  seal er ,  one 
coat  of  var ni sh on al l  sur f aces and a second coat  of  var ni sh on sur f aces 
exposed t o v i ew.   Pr ovi de spar  var ni sh i n ext er i or  or  wet  ar ea 
appl i cat i ons.   Sand l i ght l y and wi pe cl ean bet ween coat s.

2. 9. 4   Wor kbenches

Dovet ai l  and gl ue dr awer  cor ner s.   Fast en f r ames wi t h sui t abl e wood scr ews 
or  bol t s.   Sand exposed sur f aces smoot h,  and ease exposed edges.   Pr ovi de 
t wo si de mount ed,  met al ,  bal l  bear i ng dr awer  s l i des [ ANSI / BHMA A156. 9,  
Type [ _____] , ]  f or  each dr awer ,  and at  l east  t wo sur f ace mount ed hi nges[ ,  
Type [ _____] , ]  and a magnet i c cat ch[ ,  Type [ _____] , ]  f or  each door .

2. 9. 5   Casewor k wi t h Tr anspar ent  Fi ni sh ( CTF)

2. 9. 5. 1   AWI  Qual i t y Gr ade

[ Pr emi um]  [ Cust om]  [ Economy]  gr ade.

2. 9. 5. 2   Const r uct i on

Pr ovi de [ r eveal  over l ay]  [ f l ush over l ay]  [ exposed f ace f r ame]  desi gn 
det ai l s.

2. 9. 5. 3   Exposed Par t s

[ _____]  speci e,  [ _____]  cut .
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2. 9. 5. 4   Semi - Exposed Par t s

As speci f i ed i n t he NAAWS 3. 1 f or  t he gr ade sel ect ed.

2. 9. 6   Casewor k wi t h Hi gh Pr essur e Lami nat e Fi ni sh

2. 9. 6. 1   AWI  Qual i t y Gr ade

[ Pr emi um]  [ Cust om]  gr ade.

2. 9. 6. 2   Const r uct i on

Pr ovi de [ r eveal  over l ay]  [ f l ush over l ay]  [ exposed f ace f r ame]  desi gn 
det ai l s.

2. 9. 6. 3   Exposed Sur f aces

Hi gh pr essur e pl ast i c l ami nat e,  col or  and pat t er n [ _____] [ as sel ect ed by 
Cont r act i ng Of f i cer ' s Repr esent at i ve f r om manuf act ur er ' s f ul l  r ange] .

2. 9. 6. 4   Semi - Exposed Sur f aces

As speci f i ed i n t he NAAWS 3. 1 f or  t he gr ade sel ect ed.

[ 2. 9. 6. 5   Edge Bandi ng

Pr ovi de edge bandi ng f or  casewor k door s and dr awer  f r ont s i n PVC vi nyl  [
0. 5 mm]  [ 3 mm]  [ _____]  t hi ck.   Pr ovi de wi dt h [ 23. 8 mm]  [ _____] . [   Mat ch 
col or  and pat t er n t o exposed door  and dr awer  f r ont  l ami nat e pat t er n and 
col or . ] [   Pr ovi de col or  and pat t er n [ _____] . ]

] PART 3   EXECUTI ON

Do not  i nst al l  bui l di ng const r uct i on mat er i al s t hat  show vi sual  evi dence 
of  bi ol ogi cal  gr owt h.

3. 1   FI NI SH WORK

Appl y pr i mer  t o f i ni sh wor k bef or e i nst al l i ng.   Wher e pr act i cabl e,  shop 
assembl e and f i ni sh mi l l wor k i t ems.   Const r uct  j oi nt s t i ght  and i n a 
manner  t o conceal  shr i nkage but  t o avoi d cuppi ng,  t wi st i ng and war pi ng 
af t er  i nst al l at i on.   Mi t er  t r i m and moul di ngs at  ext er i or  angl es;  cope at  
i nt er i or  angl es and at  r et ur ns.   Pr ovi de mi l l wor k and t r i m i n maxi mum 
pr act i cal  l engt hs.   Fast en f i ni sh wor k wi t h f i ni sh nai l s.   Pr ovi de bl i nd 
nai l i ng wher e pr act i cabl e.   Set  f ace nai l s f or  put t y st oppi ng.

3. 1. 1   Ext er i or  Fi ni sh Wor k

Machi ne sand exposed f l at  member s and squar e edges.   Machi ne f i ni sh 
semi - exposed sur f aces.   Const r uct  j oi nt s t o excl ude wat er .   I n addi t i on t o 
nai l i ng,  gl ue j oi nt s wi t h wat er pr oof  gl ue as necessar y f or  weat her  
r esi st ant  const r uct i on.   Evenl y di st r i but e end j oi nt s i n bui l t - up 
member s.   Pr ovi de shoul der  j oi nt s i n f l at  wor k.   Rei nf or ce backs of  
wi de- f aced mi t er s wi t h met al  r i ngs and wat er pr oof  gl ue.   Unl ess ot her wi se 
i ndi cat ed,  pr ovi de f asci a and ot her  f l at  member s 19 mm t hi ck mi ni mum.   
Pr ovi de door  and wi ndow t r i m i n s i ngl e l engt hs.   Pr ovi de br aced,  bl ocked,  
and r i gi dl y anchor ed cor ni ces f or  suppor t  and pr ot ect i on of  ver t i cal  
j oi nt s.   Pr ovi de sof f i t s i n l ar gest  pr act i cal  s i ze.   Al i gn j oi nt s of  
pl ywood over  cent er l i nes of  suppor t s.   Fast en sof f i t s wi t h al umi num or  
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st ai nl ess st eel  nai l s.   Back pr i me al l  conceal ed sur f aces of  ext er i or  t r i m.

3. 1. 2   I nt er i or  Fi ni sh Wor k

Af t er  i nst al l at i on,  sand exposed sur f aces smoot h.   Pr ovi de wi ndow and door  
t r i m i n s i ngl e l engt hs.

3. 1. 3   Door  Fr ames

Set  pl umb and squar e.   Pr ovi de sol i d bl ocki ng at  not  mor e t han 400 mm on 
cent er  f or  each j amb.   Posi t i on bl ocki ng t o occur  behi nd hi nges and l ock 
st r i kes.   Doubl e wedge f r ames and f ast en wi t h f i ni sh nai l s.   Set  nai l s f or  
put t y st oppi ng.

3. 1. 4   Thr eshol ds

Unl ess ot her wi se i ndi cat ed,  pr ovi de t hr eshol ds [ 16 mm t hi ck by 70 mm wi de 
wi t h bevel ed si des]  and cut  t o f i t  at  j ambs.   Fast en t hr eshol ds wi t h 
casi ng nai l s.   Set  nai l s f or  put t y st oppi ng.

3. 1. 5   Wi ndow St ool s and Apr ons

Pr ovi de st ool s wi t h r abbet s over  wi ndow si l l s .   Pr ovi de apr ons wi t h 
r et ur ns cut  accur at el y t o pr of i l e of  member .

3. 1. 6   Bases

Pr ovi de f l at  member  wi t h a moul ded t op [ and oak shoe moul d] .   Fast en base 
t o f r ami ng or  t o gr ounds. [   Nai l  shoe moul d t o base. ]   Set  [ shoe moul d]  
[ one- pi ece wood base]  af t er  f i ni sh f l oor i ng i s i n pl ace.

3. 1. 7   Fi ni sh St ai r  Wor k

Fi t ,  nai l ,  scr ew,  bol t ,  and gl ue st ai r  wor k t oget her  t o f or m a st r ong,  
r i gi d st r uct ur e wi t hout  squeaks or  v i br at i ons.   Anchor  newel s and post s 
secur el y t o st ai r  f r ami ng.   Cut  newel s,  post s,  and dr ops accur at el y ar ound 
f l oor  const r uct i on t o make a t i ght  f i t .   Embed bal ust er s i nt o t r eads and 
l andi ngs and secur e wi t h gl ue.   Pr ovi de r ai l i ngs wi t h st r ai ght  r uns t hat  
f ol l ow t he sl ope of  t he st ai r s and have smoot h cur ved t ur ns.   Ret ur n 
r ai l i ng pr of i l e at  ends and secur e j oi nt s wi t h bol t s and nut s i n 
accor dance wi t h st r uct ur al  l oad r equi r ement s f or  r ai l i ngs.   Secur e r ai l i ng 
t o post s and newel s wi t h conceal ed anchor s.   Suppor t  wal l  r ai l s  on met al  
br acket s spaced near  ends and at  not  mor e t han 1500 mm on cent er .

3. 2   SHELVI NG

Suppor t  25 mm nomi nal  t hi ck wood shel f  mat er i al  or  19 or  20 mm t hi ck 
pl ywood shel f  mat er i al  wi t h end and i nt er medi at e suppor t s ar r anged t o 
pr event  buckl i ng and saggi ng. [   Pr ovi de hook st r i ps25 mm by 100 mm nomi nal  
and cl eat s25 mm by 50 mm nomi nal . ]   Pr ovi de cl eat s except  wher e hook 
st r i ps ar e speci f i ed or  i ndi cat ed. [   Wher e adj ust abl e shel v i ng i s 
i ndi cat ed,  pr ovi de st andar ds and br acket s or  shel f  r est s f or  each 
shel f . ] [   Anchor  st andar ds t o wal l  at  not  mor e t han 600 mm on cent er . ]

3. 2. 1   Li nen Cl oset s

Unl ess i ndi cat ed ot her wi se,  pr ovi de l i nen cl oset s wi t h a count er  shel f  500 
mm wi de l ocat ed 900 mm above t he f l oor ,  a l ower  shel f  appr oxi mat el y 450 mm 
wi de and 450 mm above t he f l oor ,  and t hr ee upper  shel ves 285 mm wi de 
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l ocat ed 350 mm above t he count er  shel f  and 350 mm apar t .

3. 2. 2   St or age Rooms

Unl ess ot her wi se i ndi cat ed,  pr ovi de st or age r ooms wi t h shel ves 285 mm 
wi de,  bot t om shel f  450 mm above t he f l oor ,  t op shel f  450 mm bel ow t he 
cei l i ng,  and i nt er medi at e shel ves appr oxi mat el y 450 mm apar t .

3. 2. 3   Room Cl oset s

Pr ovi de t wo shel ves 285 mm wi de.   Suppor t  l ower  shel f  by hook st r i ps at  
back and ends,  and pr ovi de f ul l  l engt h wood or  met al  c l ot hes hanger  r ods 
unl ess i ndi cat ed ot her wi se.

3. 2. 4   Cl eani ng Gear  Cl oset s

Pr ovi de [ shel ves of  s i ze and ar r angement  i ndi cat ed]  [ t wo shel ves 350 mm 
wi de] .

3. 3   CLOTHES HANGER RODS

Pr ovi de cl ot hes hanger  r ods wher e i ndi cat ed and i n c l oset s havi ng hook 
st r i ps.   Set  r ods par al l el  wi t h f r ont  edges of  shel ves and suppor t  by 
socket s at  each end and i nt er medi at e br acket s spaced not  mor e t han 1200 mm 
on cent er .

3. 4   MI SCELLANEOUS

3. 4. 1   Count er t ops

Conceal  f ast eni ngs wher e pr act i cabl e.   Fi t  count er s t i ght  t o adj oi ni ng 
sur f aces and scr i be wher e necessar y.   Pr ovi de scr i bed j oi nt s neat  and 
f l ush.   Pr ovi de count er  sect i ons i n l ongest  l engt hs pr act i cabl e wi t h a 
mi ni mum number  of  j oi nt s.   Wher e j oi nt s ar e necessar y,  pr ovi de t i ght  
j oi nt s dr awn up wi t h conceal ed t ype heavy pul l - up bol t s.   Gl ue j oi nt s wi t h 
wat er  r esi st ant  gl ue and make r i gi d wi t h scr ews,  bol t s,  or  ot her  appr oved 
f ast eni ngs.

3. 4. 2   Cabi net s

Pr ovi de cabi net s l evel ,  pl umb,  t r ue,  and t i ght  t o adj acent  wal l s.   Secur e 
cabi net s t o wal l s wi t h conceal ed t oggl e bol t s.   Secur e t op t o cabi net  wi t h 
conceal ed scr ews. [   Make cut out s f or  f i x t ur es f r om t empl at es suppl i ed by 
f i x t ur e manuf act ur er .   Locat e cut out s f or  pi pes so t hat  edges of  hol es ar e 
cover ed by escut cheons af t er  i nst al l at i on. ]

3. 4. 3   Wor kbenches

Pr ovi de l evel ,  pl umb,  and t i ght  t o adj acent  const r uct i on.   Fast en 
wor kbenches t o wal l s wi t h scr ews or  t oggl e bol t s and t o f l oor s wi t h 
expansi on bol t s.

3. 4. 4   Wood Seat s

Suppor t  seat s [ on br acket s spi ked t o t he st uds]  [ on st anchi ons] .   Secur e 
seat s t o suppor t s wi t h [ scr ews]  [ bol t s]  as r equi r ed;  count er si nk heads of  
[ scr ews]  [ bol t s]  and f i l l  hol es wi t h har dwood f i l l er ,  f i ni shed f l ush wi t h 
t ops of  seat s.
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3. 4. 5   Wood Bumper s

Bor e,  count er si nk,  and bol t  wood bumper s i n pl ace wher e i ndi cat ed.

3. 4. 6   Cat wal ks i n At t i c Spaces

Lay boar ds wi t h 25 mm spaces bet ween.   St agger  end j oi nt s,  wi t h each j oi nt  
on a suppor t .

3. 5   SI DI NG

3. 5. 1   I nst al l at i on of  Si di ng

Fi t  and posi t i on s i di ng wi t hout  spr i ngi ng or  ot her wi se f or ci ng panel s i nt o 
pl ace. [   For  s i di ng t o have a st ai n f i ni sh,  set  nai l s and st op wi t h 
nonst ai ni ng put t y t o mat ch f i ni shed si di ng. ] [   For  s i di ng t o have a pai nt  
f i ni sh,  dr i ve nai l s f l ush. ]

3. 5. 2   Hor i zont al  Si di ng

Locat e end j oi nt s over  f r ami ng member s and al t er nat e such t hat  t her e ar e a 
mi ni mum of  t wo boar ds bet ween j oi nt s on t he same suppor t .   Evenl y 
di st r i but e shor t er  pi eces t hr oughout  t he i nst al l at i on.   Pr ovi de st ar t er  
st r i ps t o est abl i sh pr oper  cant  f or  s i di ng.   Pr edr i l l  ends of  s i di ng as 
necessar y t o pr event  spl i t t i ng when nai l ed. [   Hor i zont al  bevel  or  pl ai n 
l ap s i di ng:   Over l ap and nai l  i nt o each suppor t  i n accor dance wi t h 
r ecommendat i ons of  s i di ng manuf act ur er . ] [   Hor i zont al  dr op si di ng:   Wor k 
each cour se i nt o t op edge of  pr evi ous cour se.   Nai l  i nt o each suppor t  wi t h 
[ t wo nai l s,  one near  l ower  edge t o c l ear  t op of  pr evi ous cour se,  and one 
j ust  above mi d- hei ght  of  cour se. ]  [ one nai l  j ust  above mi d- hei ght  of  
cour se. ] ]

3. 5. 3   Ver t i cal  Boar d Si di ng

Appl y s i di ng wi t h hor i zont al  j oi nt s onl y at  l ocat i ons i ndi cat ed.   Wor k 
each boar d i nt o edge of  pr evi ous cour se.   Nai l  i nt o suppor t s at  600 mm on 
cent er  wi t h [ t wo nai l s,  one bl i nd i f  possi bl e at  or  near  j oi nt  wi t h 
pr evi ous boar d,  and one j ust  out s i de boar d cent er l i ne. ]  [ one nai l  j ust  
out s i de boar d cent er  l i ne. ]

3. 5. 4   Ver t i cal  Boar d and Bat t en Si di ng

Appl y wi t h hor i zont al  j oi nt s onl y at  l ocat i ons i ndi cat ed.   I nst al l  each 
boar d wi t h 13 mm of  space bet ween boar ds.   Nai l  at  cent er  of  boar d and 
i nt o suppor t s at  600 mm on cent er .   Cent er  bat t ens over  space bet ween 
boar ds and nai l  down cent er  at  400 mm on cent er .

3. 5. 5   Panel  Si di ng

Appl y panel s wi t h edges at  j oi nt s spaced i n accor dance wi t h manuf act ur er ' s 
r ecommendat i ons.   Pr ovi de shi pl apped edges or  squar e edges t hat  wi l l  be 
cover ed by bat t ens i n a [ pr i med f or  pai nt  f i ni sh, ]  [ seal ed f or  st ai n 
f i ni sh] .   Back al l  edges wi t h f r ami ng member s.   Nai l  panel s at  edges 150 mm
 on cent er  and at  i nt er medi at e suppor t s 300 mm on cent er .   Locat e edge 
nai l i ng 10 mm f r om edges.   For  shi pl ap j oi nt s,  nai l  10 mm f r om vi s i bl e 
j oi nt  and at  a l ocat i on t o penet r at e l ap wi t h pr evi ous panel .   When panel  
s i di ng i s par t  of  an engi neer ed shear  wal l  or  used as wal l  br aci ng,  nai l  
shi pl ap j oi nt s t o suppor t s wi t h doubl e r ows of  nai l s.   Space bat t ens at  
[ 300]  [ 400]  mm on cent er  and nai l  down cent er  at  600 mm on cent er .
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3. 5. 6   Epoxy Coat ed Panel s

Pr ovi de panel s wher e i ndi cat ed and i nst al l  i n accor dance wi t h panel  
manuf act ur er ' s wr i t t en i nst al l at i on i nst r uct i ons.

3. 6   SOFFI TS

3. 6. 1   Wood

Pr ovi de panel s wi t h edges at  j oi nt s spaced i n accor dance wi t h 
manuf act ur er ' s wr i t t en i nst r uct i ons and wi t h al l  edges backed by f r ami ng 
member s.  Nai l  panel s 10 mm f r om edges at  150 mm on cent er  and at  
i nt er medi at e suppor t s at  300 mm  on cent er .   Pr ovi de panel s i n maxi mum 
pr act i cabl e l engt hs.

3. 7   FASCI A AND EXTERI OR TRI M

Const r uct ,  caul k,  and machi ne sand exposed sur f aces and edges t o excl ude 
wat er .   I n addi t i on t o nai l i ng,  gl ue j oi nt s as necessar y f or  weat her  
r esi st ance.   Evenl y di st r i but e end j oi nt s i n bui l t - up member s.   Shoul der  
j oi nt s i n f l at  wor k.   Rei nf or ce backs of  wi de- f aced mi t er s wi t h met al  
r i ngs and gl ue.   Pr ovi de f asci a and ot her  f l at  member s i n maxi mum 
pr act i cabl e l engt hs.   Br aced,  bl ock,  and r i gi dl y anchor  cor ni ces f or  
suppor t  and pr ot ect i on of  ver t i cal  j oi nt s.

3. 8   MOULDI NG AND I NTERI OR TRI M

I nst al l  moul di ngs and i nt er i or  t r i m st r ai ght ,  pl umb,  l evel  and wi t h 
c l osel y f i t t ed j oi nt s.   Pr ovi de exposed sur f aces machi ne sanded at  t he 
shop.   Cope r et ur ns and i nt er i or  angl es at  moul ded i t ems and mi t er  
ext er nal  cor ner s.   Shoul der  i nt er sect i ons of  f l at wor k t o ease any i nher ent  
changes i n pl ane.   Pr ovi de wi ndow and door  t r i m i n s i ngl e l engt hs.   Bl i nd 
nai l  t o t he ext ent  pr act i cabl e.   Set  and st op f ace nai l i ng wi t h a 
nonst ai ni ng put t y t o mat ch t he appl i ed f i ni sh.   Use scr ews f or  at t achment  
t o met al ;  set  and st op scr ews i n accor dance wi t h t he same qual i t y 
r equi r ement s f or  nai l s.

        - -  End of  Sect i on - -
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SECTI ON 06 41 16. 00 10

PLASTI C- LAMI NATE- CLAD ARCHI TECTURAL CABI NETS
08/ 10

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

ASTM I NTERNATI ONAL ( ASTM)

ASTM E84 ( 2023)  St andar d Test  Met hod f or  Sur f ace 
Bur ni ng Char act er i st i cs of  Bui l di ng 
Mat er i al s

I NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON ( I SO)

I SO 16893   ( 2016)  Wood- based Panel s -  Par t i c l eboar d

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S A 5905 ( 2014)  Fi ber boar ds

JI S A 5908 ( 2015)  Par t i c l eboar ds

JI S B 1099 ( 2019)  Const r uct i on St andar d Speci f i cat i on

JI S K 6903 ( 2008)  Lami nat ed Ther moset t i ng 
Hi gh- Pr essur e Decor at i ve Sheet s

MI NI STRY OF LAND,  I NFRASTRUCTURE,  TRANSPORT AND TOURI SM ( MLI T)

MLI T SS Chapt er  12 ( 2019)  Publ i c Bui l di ng Const r uct i on 
St andar d Speci f i cat i on Chapt er  12:  Wood 
Wor k

1. 2   SYSTEM DESCRI PTI ON

Wor k i n t hi s sect i on i ncl udes l ami nat e c l ad cust om casewor k [ cabi net s]  
[ vani t i es]  [ _____]  as shown on t he dr awi ngs and as descr i bed i n t hi s 
speci f i cat i on.   Thi s Sect i on i ncl udes hi gh- pr essur e l ami nat e sur f aci ng and 
cabi net  har dwar e.   Compl y wi t h EPA r equi r ement s i n accor dance wi t h Sect i on 
01 33 29 SUSTAI NABI LI TY REPORTI NG.   Al l  exposed and semi - exposed sur f aces,  
whose f i ni sh i s not  ot her wi se not ed on t he dr awi ngs or  f i ni sh schedul e,  
shal l  be sanded smoot h and shal l  r ecei ve a c l ear  f i ni sh of  pol yur et hane.   
Wood f i ni sh may be shop f i ni shed or  f i el d appl i ed i n accor dance wi t h 
Sect i on 09 90 00 PAI NTS AND COATI NGS.

1. 3   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  [ Cont r act or  Qual i t y 
Cont r ol  appr oval . ]  [ i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng 
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t he " G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  
f or  t he Gover nment . ]   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Shop Dr awi ngs

I nst al l at i on

SD- 03 Pr oduct  Dat a

Fi ni sh Schedul e

SD- 04 Sampl es

Pl ast i c Lami nat es

Cabi net  Har dwar e

SD- 07 Cer t i f i cat es

1. 4   QUALI TY ASSURANCE

1. 4. 1   Gener al  Requi r ement s

Unl ess ot her wi se not ed on t he dr awi ngs,  al l  mat er i al s,  const r uct i on 
met hods,  and f abr i cat i on shal l  conf or m t o and compl y wi t h t he [ pr emi um]  
[ cust om]  gr ade qual i t y st andar ds as out l i ned i n t hi s speci f i cat i on.  
Cont r act or s and t hei r  per sonnel  engaged i n t he wor k shal l  be abl e t o 
demonst r at e successf ul  exper i ence wi t h wor k of  compar abl e ext ent ,  
compl exi t y and qual i t y t o t hat  shown and speci f i ed.   Submi t  a qual i t y 
cont r ol  st at ement  whi ch i l l ust r at es compl i ance wi t h and under st andi ng of  
pr oj ect  r equi r ement s.   The qual i t y cont r ol  st at ement  shal l  al so cer t i f y a 
mi ni mum of  t en year s Cont r act or ' s exper i ence i n l ami nat e c l ad casewor k 
f abr i cat i on and const r uct i on.   The qual i t y cont r ol  st at ement  shal l  pr ovi de 
a l i s t  of  a mi ni mum of  f i ve successf ul l y compl et ed pr oj ect s of  a s i mi l ar  
scope,  s i ze,  and compl exi t y.

1. 5   DELI VERY,  STORAGE,  AND HANDLI NG

Casewor k may be del i ver ed knockdown or  f ul l y  assembl ed.   Del i ver  al l  uni t s 
t o t he s i t e i n undamaged condi t i on,  st or ed of f  t he gr ound i n f ul l y  
encl osed ar eas,  and pr ot ect ed f r om damage.   The st or age ar ea shal l  be wel l  
vent i l at ed and not  subj ect  t o ext r eme changes i n t emper at ur e or  humi di t y.

1. 6   SEQUENCI NG AND SCHEDULI NG

Coor di nat e wor k wi t h ot her  t r ades.   Uni t s shal l  not  be i nst al l ed i n any 
r oom or  space unt i l  pai nt i ng,  and cei l i ng i nst al l at i on ar e compl et e wi t hi n 
t he r oom wher e t he uni t s ar e l ocat ed.   Fl oor  cabi net s shal l  be i nst al l ed 
bef or e f i ni shed f l oor i ng mat er i al s ar e i nst al l ed.
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PART 2   PRODUCTS

2. 1   WOOD MATERI ALS

2. 1. 1   Lumber

a.   Al l  f r ami ng l umber  shal l  be k i l n- dr i ed wi t h moi st ur e cont ent  6 t o 8 
per cent ,  t o di mensi ons as shown on t he dr awi ngs.   Fr ame f r ont ,  wher e 
i ndi cat ed on t he dr awi ngs,  shal l  be nomi nal  15 mm t o 19 mm har dwood.

b.   St andi ng or  r unni ng t r i m casewor k component s,  whi ch ar e speci f i ed t o 
r ecei ve a t r anspar ent  f i ni sh,  shal l  be [ _____]  har dwood speci es,  pl ai n 
sawn.   Gr ade shal l  be [ pr emi um]  [ cust om] .   Locat i on,  shape,  and 
di mensi ons shal l  be as i ndi cat ed on t he dr awi ngs.

2. 1. 2   Panel  Pr oduct s

2. 1. 2. 1   Pl ywood

Al l  pl ywood panel s used f or  f r ami ng pur poses shal l  be veneer  cor e har dwood 
pl ywood.   Nomi nal  t hi ckness of  pl ywood panel s shal l  be as i ndi cat ed i n 
t hi s speci f i cat i on and on t he dr awi ngs.

2. 1. 2. 2   Par t i c l eboar d

Al l  par t i c l eboar d shal l  be i ndust r i al  gr ade,  medi um densi t y ( 640 t o 800 kg 
per  cubi c met er ) ,  15 mm t o 19 mm t hi ck.   A moi st ur e- r esi st ant  
par t i c l eboar d shal l  be used as t he subst r at e f or  pl ast i c l ami nat e cover ed 
[ count er t ops]  [ backspl ashes]  [ _____]  [ component s as l ocat ed on t he 
dr awi ngs]  and ot her  ar eas subj ect ed t o moi st ur e.   Par t i c l eboar d shal l  meet  
t he mi ni mum st andar ds l i s t ed i n JI S A 5908.

2. 1. 2. 3   Medi um Densi t y Fi ber boar d

Medi um densi t y f i ber boar d ( MDF)  shal l  be an accept abl e panel  subst r at e 
wher e not ed on t he dr awi ngs.   Medi um densi t y f i ber boar d shal l  meet  t he 
mi ni mum st andar ds l i s t ed i n JI S A 5905.

2. 2   SOLI D POLYMER MATERI AL

Sol i d sur f aci ng casewor k component s shal l  conf or m t o t he r equi r ement s of  
Sect i on 06 61 16 SOLI D SURFACI NG FABRI CATI ONS.

2. 3   HI GH PRESSURE DECORATI VE LAMI NATE ( HPDL)

Al l  pl ast i c l ami nat es shal l  meet  t he r equi r ement s of  JI S K 6903 f or  
hi gh- pr essur e decor at i ve l ami nat es.   Desi gn,  col or s,  sur f ace f i ni sh and 
t ext ur e,  and l ocat i ons shal l  be as i ndi cat ed on [ t he dr awi ngs] .   Submi t  
t wo sampl es of  each pl ast i c l ami nat e pat t er n and col or .   Sampl es shal l  be 
a mi ni mum of  120 by 170 mm i n s i ze.   Pl ast i c l ami nat e t ypes and nomi nal  
mi ni mum t hi cknesses f or  casewor k component s shal l  be as i ndi cat ed i n t he 
f ol l owi ng par agr aphs.

2. 3. 1   Hor i zont al  Gener al  Pur pose St andar d ( HGS)  Gr ade

Hor i zont al  gener al  pur pose st andar d gr ade pl ast i c l ami nat e shal l  be 0. 95 
mm t o 1. 2 mm i n t hi ckness.   Thi s l ami nat e gr ade i s i nt ended f or  hor i zont al  
sur f aces wher e post f or mi ng i s not  r equi r ed.
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2. 3. 2   Ver t i cal  Gener al  Pur pose St andar d ( VGS)  Gr ade

Ver t i cal  gener al  pur pose st andar d gr ade pl ast i c l ami nat e shal l  be 0. 55 mm 
t o 0. 7 mm i n t hi ckness.   Thi s l ami nat e gr ade i s i nt ended f or  exposed 
ext er i or  ver t i cal  sur f aces of  casewor k component s wher e post f or mi ng i s not  
r equi r ed.

2. 3. 3   Hor i zont al  Gener al  Pur pose Post f or mabl e ( HGP)  Gr ade

Hor i zont al  gener al  pur pose post f or mabl e gr ade pl ast i c l ami nat e shal l  be 
0. 95 mm t o 1. 2 mm i n t hi ckness.   Thi s l ami nat e gr ade i s i nt ended f or  
hor i zont al  sur f aces wher e post  f or mi ng i s r equi r ed.

2. 3. 4   Ver t i cal  Gener al  Pur pose Post f or mabl e ( VGP)  Gr ade

Ver t i cal  gener al  pur pose post f or mabl e gr ade pl ast i c l ami nat e shal l  be 0. 7 
mmi n t hi ckness.   Thi s l ami nat e gr ade i s i nt ended f or  exposed ext er i or  
ver t i cal  sur f aces of  component s wher e post f or mi ng i s r equi r ed f or  cur ved 
sur f aces.

2. 3. 5   Hor i zont al  Gener al  Pur pose Fi r e Rat ed ( HGF)  Gr ade ( U. S.  Pr oduct  onl y)

Hor i zont al  gener al  pur pose f i r e r at ed gr ade pl ast i c l ami nat e shal l  be 1. 22 
mm ( pl us or  mi nus 0. 127 mm)  i n t hi ckness.   Lami nat e gr ade shal l  have a 
c l ass 1,  c l ass A f i r e r at i ng i n accor dance wi t h ASTM E84.

2. 3. 6   Ver t i cal  Gener al  Pur pose Fi r e Rat ed ( VGF)  Gr ade

Ver t i cal  gener al  pur pose f i r e r at ed gr ade pl ast i c l ami nat e shal l  be 0. 71 
mm ( pl us or  mi nus 0. 012 mm)  i n t hi ckness.   Thi s l ami nat e gr ade shal l  have 
a c l ass 1,  c l ass A f i r e r at i ng i n accor dance wi t h ASTM E84.

2. 3. 7   Cabi net  Li ner  St andar d ( CLS)  Gr ade

Cabi net  l i ner  st andar d gr ade pl ast i c l ami nat e shal l  be 0. 55 mm i n 
t hi ckness.   Thi s l ami nat e gr ade i s i nt ended f or  l i ght  dut y semi - exposed 
i nt er i or  sur f aces of  casewor k component s.

2. 3. 8   Backi ng Sheet  ( BK)  Gr ade

Undecor at ed backi ng sheet  gr ade l ami nat e i s f or mul at ed speci f i cal l y t o be 
used on t he backsi de of  pl ast i c l ami nat ed panel  subst r at es t o enhance 
di mensi onal  st abi l i t y  of  t he subst r at e.   Backi ng sheet  t hi ckness shal l  be 
0. 51 mm.   Backi ng sheet s shal l  be pr ovi ded f or  al l  l ami nat ed casewor k 
component s wher e pl ast i c l ami nat e f i ni sh i s appl i ed t o onl y one sur f ace of  
t he component  subst r at e.

2. 4   THERMOSET DECORATI VE OVERLAYS ( MELAMI NE)

Ther moset  decor at i ve over l ays ( mel ami ne panel s)  shal l  be used f or  
[ casewor k cabi net  i nt er i or ]  [ dr awer  i nt er i or ]  [ al l  semi - exposed]  [ _____]  
sur f aces.

2. 5   EDGE BANDI NG

Edge bandi ng f or  casewor k door s and dr awer  f r ont s shal l  be PVC vi nyl  and 
shal l  be [ 0. 5 mm]  [ 3 mm]  [ _____]  t hi ck.   Mat er i al  wi dt h shal l  be [ as 
i ndi cat ed on t he dr awi ngs]  [ _____] .   Col or  and pat t er n shal l  [ mat ch 
exposed door  and dr awer  f r ont  l ami nat e pat t er n and col or ]  [ be as i ndi cat ed 
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on t he dr awi ngs]  [ _____] .

2. 6   CABI NET HARDWARE

Submi t  one sampl e of  each cabi net  har dwar e i t em speci f i ed t o i ncl ude 
[ hi nges] ,  [ pul l s] ,  [ dr awer  gl i des] ,  and [ _____] .   Al l  har dwar e shal l  
f ol l ow t he r equi r ement s t o MLI T SS Chapt er  12,  unl ess ot her wi se not ed,  and 
shal l  consi st  of  t he f ol l owi ng component s:

2. 6. 1   Door  Hi nges

[ _____]  t ype.

2. 6. 2   Cabi net  Pul l s

[ _____]  t ype.

2. 6. 3   Dr awer  Sl i de

Si de mount ed [ _____]  t ype,  wi t h [ f ul l ]  [ _____]  ext ensi on and a mi ni mum [ 34 
kg]  [ 45 kg]  [ _____]  l oad capaci t y.   Sl i des shal l  i ncl ude an [ i nt egr al ]  
[ posi t i ve]  st op t o avoi d acci dent al  dr awer  r emoval .

2. 6. 4   Adj ust abl e Shel f  Suppor t  Syst em

[ Recessed ( mor t i sed)  met al  st andar ds,  f i ni sh:  [ _____] .   Suppor t  c l i ps f or  
t he st andar ds shal l  be [ open t ype, ]  [ c l osed t ype, ]  f i ni sh:  [ _____] ]  
[ Mul t i pl e hol es wi t h [ met al ]  [ pl ast i c]  [ wood]  pi n suppor t s] .

2. 7   FASTENERS

Nai l s,  scr ews,  and ot her  sui t abl e f ast ener s shal l  be t he s i ze and t ype 
best  sui t ed f or  t he pur pose and shal l  conf or m t o JI S B 1099 wher e 
appl i cabl e.

2. 8   ADHESI VES,  CAULKS,  AND SEALANTS

2. 8. 1   Adhesi ves

Adhesi ves shal l  be of  a f or mul a and t ype r ecommended by manuf act ur er .   
Adhesi ves shal l  be sel ect ed f or  t hei r  abi l i t y  t o pr ovi de a dur abl e,  
per manent  bond and shal l  t ake i nt o consi der at i on such f act or s as mat er i al s 
t o be bonded,  expansi on and cont r act i on,  bond st r engt h,  f i r e r at i ng,  and 
moi st ur e r esi st ance.  Adhesi ves shal l  meet  UL2818( Gr eenguar d)  Gol d,  SCS 
Gl obal  Ser vi ces I ndoor  Advant age Gol d,  CDPH SECTI ON 01350 ( l i mi t  
r equi r ement s f or  ei t her  of f i ce or  c l assr oom spaces r egar dl ess of  space 
t ype) ,  VOC cont ent  r equi r ement s of  SCAQMD Rul e 1168,  or  F 4- St ar  r egar di ng 
VOC emi ssi ons and of f - gassi ng.

2. 8. 1. 1   Wood Joi ner y

Adhesi ves used t o bond wood member s shal l  be f or  i nt er i or  use 
[ ur ea- f or mal dehyde r esi n f or mul a]  [ pol yvi nyl  acet at e r esi n emul si on]  
[ _____] .   Adhesi ves shal l  wi t hst and a bond t est  as descr i bed i n 
MLI T SS Chapt er  12.

2. 8. 1. 2   Lami nat e Adhesi ve

Adhesi ve used t o j oi n hi gh- pr essur e decor at i ve l ami nat e t o wood shal l  be 
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[ a wat er - based cont act  adhesi ve]  [ _____]  [ adhesi ve consi st ent  wi t h AWI  and 
l ami nat e manuf act ur er ' s r ecommendat i ons] .   PVC edgebandi ng shal l  be 
adher ed usi ng a pol ymer - based hot  mel t  gl ue.

2. 8. 2   Caul k

Caul k used t o f i l l  voi ds and j oi nt s bet ween l ami nat ed component s and 
bet ween l ami nat ed component s and adj acent  sur f aces shal l  be c l ear ,  100 
per cent  s i l i cone.

2. 8. 3   Seal ant

Seal ant  shal l  be of  a t ype and composi t i on r ecommended by t he subst r at e 
manuf act ur er  t o pr ovi de a moi st ur e bar r i er  at  s i nk cut out s and al l  ot her  
l ocat i ons wher e unf i ni shed subst r at e edges may be subj ect ed t o moi st ur e.

2. 9   WOOD FI NI SHES

Pai nt ,  st ai n,  var ni sh and t hei r  appl i cat i ons r equi r ed f or  l ami nat e c l ad 
casewor k component s shal l  be [ _____]  [ as i ndi cat ed i n Sect i on 09 90 00 
PAI NTS AND COATI NGS]  [ as i ndi cat ed i n Sect i on 09 06 00 SCHEDULES FOR 
FI NI SHES] .   Col or  and l ocat i on shal l  be as i ndi cat ed on t he dr awi ngs.

2. 10   ACCESSORI ES

2. 10. 1   Gl ass and Gl azi ng

Gl ass r equi r ed i n l ami nat ed casewor k shal l  be r ef er enced by t ype i n 
accor dance wi t h Sect i on 08 81 00 GLAZI NG.   Gl ass shal l  be one of  t he 
f ol l owi ng:

a.  Type [ A]  [ _____] .

b.  [ Fl oat ]  [ Pat t er ned]  gl ass:  [ Cl ear ]  [ pat t er n]  qual i t y.

c.  Saf et y gl ass:  [ Cl ear ]  [ _____] ;  [ heat  st r engt hened]  [ f ul l y  t emper ed]  
[ l ami nat ed]  [ _____] ;  [ _____]  mm t hi ck mi ni mum.

d.  Wi r e Gl ass:  [ Cl ear ]  [ _____] ,  pol i shed [ bot h s i des]  [ one si de] ;  [ squar e]  
[ di agonal ]  [ _____]  mesh woven st ai nl ess st eel  wi r e of  gr i d [ _____]  mm 
si ze;  [ _____]  mm t hi ck.

2. 10. 2   Gr ommet s

Gr ommet s shal l  be [ pl ast i c]  [ met al ]  [ r ubber ]  [ _____]  mat er i al  f or  cut out s 
wi t h a di amet er  of  [ _____]  mm.   Locat i ons shal l  be as i ndi cat ed on t he 
dr awi ngs.

2. 11   FABRI CATI ON

Ver i f y f i el d measur ement s as i ndi cat ed i n t he shop dr awi ngs bef or e 
f abr i cat i on.   Fabr i cat i on and assembl y of  component s shal l  be accompl i shed 
at  t he shop si t e t o t he maxi mum ext ent  possi bl e.   Const r uct i on and 
f abr i cat i on of  cabi net s and t hei r  component s shal l  meet  or  exceed t he 
r equi r ement s f or  AWI  [ pr emi um]  [ cust om]  gr ade unl ess ot her wi se i ndi cat ed 
i n t hi s speci f i cat i on.   Cabi net  st y l e,  shal l  be [ f l ush over l ay]  [ r eveal  
over l ay]  [ f l ush i nset  wi t hout  f ace f r ame]  [ f l ush i nset  wi t h f ace f r ame]  
[ as i ndi cat ed on t he dr awi ngs] .
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2. 11. 1   Base and Wal l  Cabi net  Case Body

2. 11. 1. 1   Cabi net  Component s

Fr ame member s shal l  be gl ued- t oget her ,  k i l n- dr i ed har dwood l umber .   Top 
cor ner s,  bot t om cor ner s,  and cabi net  bot t oms shal l  be br aced wi t h ei t her  
har dwood bl ocks or  wat er - r esi st ant  gl ue and nai l ed i n pl ace met al  or  
pl ast i c cor ner  br aces.   Cabi net  component s shal l  be const r uct ed f r om t he 
f ol l owi ng mat er i al s and t hi cknesses:

2. 11. 1. 1. 1   Body Member s ( Ends,  Di v i s i ons,  Bot t oms,  and Tops)

15 mm t o 20 mm [ veneer ed par t i c l eboar d per  JI S A 5908]  [ medi um densi t y 
f i ber boar d ( MDF) ]  [ veneer  cor e pl ywood]  panel  pr oduct

2. 11. 1. 1. 2   Face Fr ames and Rai l s

15 mm t o 20 mm [ har dwood l umber ]  [ panel  pr oduct ]

2. 11. 1. 1. 3   Shel v i ng

15 mm t o 20 mm [ veneer ed par t i c l eboar d per  JI S A 5908 or  I SO 16893]  
[ medi um densi t y f i ber boar d ( MDF) ]  [ veneer  cor e pl ywood]  panel  pr oduct

2. 11. 1. 1. 4   Cabi net  Backs

5 mm [ veneer ed par t i c l eboar d per  JI S A 5908 or  I SO 16893]  [ medi um densi t y 
f i ber boar d ( MDF) ]  [ veneer  cor e pl ywood]  panel  pr oduct

2. 11. 1. 1. 5   Dr awer  Si des,  Backs,  and Subf r ont s

13 mm [ har dwood l umber ]  [ panel  pr oduct ]

2. 11. 1. 1. 6   Dr awer  Bot t oms

5 mm [ veneer ed par t i c l eboar d per  JI S A 5908 or  I SO 16893]  [ medi um densi t y 
f i ber boar d ( MDF) ]  [ veneer  cor e pl ywood]  panel  pr oduct

2. 11. 1. 1. 7   Door  and Dr awer  Fr ont s

15 mm t o 20 mm [ veneer ed par t i c l eboar d]  [ medi um densi t y f i ber boar d ( MDF) ]  
panel  pr oduct

2. 11. 1. 2   Joi ner y Met hod f or  Case Body Member s

2. 11. 1. 2. 1   Tops,  Exposed Ends,  and Bot t oms

a.   St eel  " Eur opean"  assembl y scr ews ( 37 mm f r om end,  128 mm on cent er ,  
f ast ener s wi l l  not  be v i s i bl e on exposed par t s) .

b.   Dowel ed,  gl ued under  pr essur e ( appr ox.  4 dowel s per  300 mm of  j oi nt ) .

c.   St op dado,  gl ued under  pr essur e,  and ei t her  nai l ed,  st apl ed or  scr ewed 
( f ast ener s wi l l  not  be v i s i bl e on exposed par t s) .

d.   Spl i ne or  bi scui t ,  gl ued under  pr essur e.  
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2. 11. 1. 2. 2   Exposed End Cor ner  and Face Fr ame At t achment

2. 11. 1. 2. 2. 1   Mi t er ed Joi nt

Lock mi t er  or  spl i ne or  bi scui t ,  gl ued under  pr essur e ( no vi s i bl e 
f ast ener s)

2. 11. 1. 2. 2. 2   Non- Mi t er ed Joi nt  ( 90 degr ee)

But t  j oi nt  gl ued under  pr essur e ( no vi s i bl e f ast ener s)

2. 11. 1. 2. 2. 3   But t  Joi nt

Gl ued and nai l ed

2. 11. 1. 2. 3   Cabi net  Backs ( Wal l  Hung Cabi net s)

Wal l  hung cabi net  backs must  not  be r el i ed upon t o suppor t  t he f ul l  wei ght  
of  t he cabi net  and i t s ant i c i pat ed l oad f or  hangi ng/ mount i ng pur poses.   
Met hod of  back j oi ner y and hangi ng/ mount i ng mechani sms shoul d t r ansf er  t he 
l oad t o case body member s.   Fabr i cat i on met hod shal l  be:

2. 11. 1. 2. 3. 1   Ful l  Bound

Ful l  bound,  capt ur ed i n gr ooves on cabi net  s i des,  t op,  and bot t om.   
Cabi net  backs f or  f l oor  st andi ng cabi net s shal l  be s i de bound,  capt ur ed i n 
gr ooves;  gl ued and f ast ened t o t op and bot t om.

2. 11. 1. 2. 3. 2   Ful l  Over l ay

Ful l  over l ay,  pl ant - on backs wi t h mi ni mum back t hi ckness of  13 mm and 
mi ni mum No.  12 pl at ed ( no case har dened)  scr ews spaced a mi ni mum 80 mm on 
cent er .   Edge of  back shal l  not  be exposed on f i ni shed si des.   Anchor  
st r i ps ar e not  r equi r ed when so at t ached.

2. 11. 1. 2. 3. 3   Si de Bound

Si de bound,  capt ur ed i n gr oove or  r abbet t s;  gl ued and f ast ened.

2. 11. 1. 2. 4   Cabi net  Backs ( Fl oor  St andi ng Cabi net s)

2. 11. 1. 2. 4. 1   Si de Bound

Si de bound,  capt ur ed i n gr ooves;  gl ued and f ast ened t o t op and bot t om.

2. 11. 1. 2. 4. 2   Ful l  Over l ay

Ful l  over l ay,  pl ant - on backs wi t h mi ni mum back t hi ckness of  13 mm and 
mi ni mum No.  12 pl at ed ( no case har dened)  scr ews spaced a mi ni mum 80 mm on 
cent er .   Edge of  back shal l  not  be exposed on f i ni shed si des.   Anchor  
st r i ps ar e not  r equi r ed when so at t ached.

2. 11. 1. 2. 4. 3   Si de Bound wi t h Rabbet t s

Si de bound,  pl aced i n r abbet t s;  gl ued and f ast ened i n r abbet t s.

2. 11. 1. 2. 5   Wal l  Anchor  St r i ps

Wal l  Anchor  St r i ps shal l  be r equi r ed f or  al l  cabi net s wi t h backs l ess t han 
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13 mm t hi ck.   St r i ps shal l  consi st  of  mi ni mum 13 mm t hi ck l umber ,  mi ni mum 
60 mm wi dt h;  secur el y at t ached t o wal l  s i de of  cabi net  back -  t op and 
bot t om f or  wal l  hung cabi net s,  t op onl y f or  f l oor  st andi ng cabi net s.

2. 11. 2   Cabi net  Fl oor  Base

Fl oor  cabi net s shal l  be mount ed on a base const r uct ed of  [ nomi nal  50 mm 
t hi ck l umber ]  [ 19 mm par t i c l eboar d]  [ 19 mm f i ber boar d]  [ 19 mm veneer  cor e 
ext er i or  pl ywood] .   Base assembl y component s shal l  be [ t r eat ed l umber ]  [ a 
moi st ur e- r esi st ant  panel  pr oduct ] .   Fi ni shed hei ght  f or  each cabi net  base 
shal l  be [ not  l ess t han t he f ul l  hei ght  of  t he i nst al l ed,  speci f i ed wal l  
base]  [ as i ndi cat ed on t he dr awi ngs] .   Bot t om edge of  t he cabi net  door  or  
dr awer  f ace shal l  [ be f l ush wi t h t op of  base]  [ ext end bel ow t he t op of  t he 
base as i ndi cat ed on t he dr awi ngs] .

2. 11. 3   Cabi net  Door  and Dr awer  Fr ont s

Door  and dr awer  f r ont s shal l  be f abr i cat ed f r om [ 15 mm medi um densi t y 
par t i c l eboar d]  [ 15 mm medi um densi t y f i ber boar d ( MDF] .   Al l  door  and 
dr awer  f r ont  edges shal l  be sur f aced wi t h [ hi gh pr essur e pl ast i c l ami nat e]  
[ PVC edgebandi ng] ,  col or  and pat t er n [ t o mat ch ext er i or  f ace l ami nat e]  [ as 
i ndi cat ed on t he dr awi ngs]  [ as i ndi cat ed i n Sect i on 09 06 00 SCHEDULES FOR 
FI NI SHES] .

2. 11. 4   Dr awer  Assembl y

2. 11. 4. 1   Dr awer  Component s

Dr awer  component s shal l  consi st  of  a r emovabl e dr awer  f r ont ,  s i des,  backs,  
and bot t om.   Dr awer  component s shal l  be const r uct ed of  t he f ol l owi ng 
mat er i al s and t hi cknesses:

2. 11. 4. 1. 1   Dr awer  Si des and Backs For  Tr anspar ent  Fi ni sh

13 mm t hi ck [ sol i d har dwood l umber ]  [ 7- pl y har dwood veneer  cor e pl ywood 
( no voi ds) ,  any speci es]

2. 11. 4. 1. 2   Dr awer  Si des and Backs For  Lami nat e Fi ni sh

13 mm t hi ck 7- pl y har dwood veneer  cor e subst r at e

2. 11. 4. 1. 3   Dr awer  Si des and Back For  Ther moset  Decor at i ve Over l ay 
( Mel ami ne)  Fi ni sh

13 mm t hi ck medi um densi t y par t i c l eboar d or  MDF f i ber boar d subst r at e

2. 11. 4. 1. 4   Dr awer  Bot t om

6 mm t hi ck [ veneer  cor e panel  pr oduct  f or  t r anspar ent  or  pl ast i c l ami nat e 
f i ni sh]  [ t her moset  decor at i ve over l ay mel ami ne panel  pr oduct ]

2. 11. 4. 2   Dr awer  Assembl y Joi ner y Met hod

a.  Mul t i pl e dovet ai l  ( al l  cor ner s)  or  Fr ench dovet ai l  f r ont / dadoed back,  
gl ued under  pr essur e.

b.  Dowel ed,  gl ued under  pr essur e.

c.  Lock shoul der ,  gl ued and pi n nai l ed.
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d.  Bot t oms shal l  be set  i nt o s i des,  f r ont ,  and back,  6 mm deep gr oove wi t h 
a mi ni mum 9 mm st andi ng shoul der .

2. 11. 5   Shel v i ng

2. 11. 5. 1   Gener al  Requi r ement s

Shel vi ng shal l  be f abr i cat ed f r om [ 15 mm medi um densi t y par t i c l eboar d]  [ 15 
mm medi um densi t y f i ber boar d ( MDF]  [ 15 mm veneer  cor e pl ywood] .   Al l  
shel v i ng t op and bot t om sur f aces shal l  be f i ni shed wi t h [ HPDL pl ast i c 
l ami nat e]  [ t her moset  decor at i ve over l ay ( mel ami ne) ] .   Shel f  edges shal l  be 
f i ni shed i n a [ HPDL pl ast i c l ami nat e]  [ t her moset  decor at i ve over l ay 
( mel ami ne) ]  [ PVC edgebandi ng] .

2. 11. 5. 2   Shel f  Suppor t  Syst em

The shel f  suppor t  syst em shal l  be:

2. 11. 5. 2. 1   Recessed ( Mor t i sed)  Met al  Shel f  St andar ds

Mor t i se st andar ds f l ush wi t h t he f i ni shes sur f ace of  t he cabi net  i nt er i or  
s i de wal l s,  t wo per  s i de.   Posi t i on and space st andar ds on t he si de wal l s 
t o pr ovi de a st abl e shel f  sur f ace t hat  el i mi nat es t i ppi ng when shel f  f r ont  
i s  wei ght ed.   I nst al l  and adj ust  st andar ds ver t i cal l y t o pr ovi de a l evel ,  
st abl e shel f  sur f ace when cl i ps ar e i n pl ace.

2. 11. 5. 2. 2   Pi n Hol e Met hod

Dr i l l  hol es on t he i nt er i or  sur f ace of  t he cabi net  s i de wal l s.   Evenl y 
space hol es i n t wo ver t i cal  col umns  Space t he hol es i n each col umn at  [ 25 
mm]  [ _____]  i ncr ement s st ar t i ng [ 150 mm]  [ _____]  f r om t he cabi net  i nt er i or  
bot t om and ext endi ng t o wi t hi n [ 150 mm]  [ _____]  of  t he t op i nt er i or  
sur f ace of  t he cabi net .   Dr i l l  hol es t o pr ovi de a l evel ,  st abl e sur f ace 
when t he shel f  i s  r est i ng on t he shel f  pi ns.   Coor di nat e hol e di amet er  
wi t h pi n i nser t  s i ze t o pr ovi de a f i r m,  t i ght  f i t .

2. 11. 6   Edge St yl e

Fr ont  [ and exposed si de]  count er t op edges shal l  be i n shapes and t o 
di mensi ons as shown on t he dr awi ngs.   The count er t op edge mat er i al  shal l  
be:

2. 11. 6. 1   Post  For med Pl ast i c Lami nat e

Lami nat e edge shal l  be i nt egr al  wi t h count er t op sur f ace.   Shape and 
pr of i l e shal l  be [ bul l nose]  [ wat er f al l ]  [ as i ndi cat ed]  [ _____]  and t o 
di mensi ons as i ndi cat ed.

2. 11. 6. 2   Har dwood

Speci es,  f i ni sh,  pr of i l e,  shape,  and di mensi ons shal l  be as i ndi cat ed on 
t he dr awi ngs.   Har dwood edge shal l  over l ap t he exposed count er t op l ami nat e 
edge and shal l  be i nst al l ed f l ush wi t h t he count er t op l ami nat e sur f ace.

2. 11. 6. 3   Vi nyl

Vi nyl  t ee- moul d edge shal l  be i n shape,  t hi ckness,  and col or  as i ndi cat ed 
on t he dr awi ngs.   Tee moul d edge shal l  over l ap t he exposed count er t op 
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l ami nat e edge and shal l  be i nst al l ed f l ush wi t h t he count er t op l ami nat e 
sur f ace.

2. 11. 6. 4   Pl ast i c Lami nat e Sel f  Edge

Fl at ,  90 degr ee " sel f  "  edge.   Edge must  be appl i ed bef or e t op.   Lami nat e 
edge shal l  over l ap count er t op l ami nat e and shal l  be eased t o el i mi nat e 
shar p cor ner s.

2. 11. 7   Lami nat e Cl ad Spl ashes

Count er t op spl ash subst r at e shal l  be 20 mm [ par t i c l eboar d]  [ MDF 
f i ber boar d]  [ veneer  cor e pl ywood] .   Lami nat e c l ad backspl ash shal l  be 
[ i nt egr al  wi t h count er t op,  coved t o r adi us and t o di mensi ons as i ndi cat ed 
on t he dr awi ngs]  [ l oose,  t o be i nst al l ed at  t he t i me of  count er t op 
i nst al l at i on] .   Si de spl ashes shal l  be st r ai ght  pr of i l e and pr ovi ded 
l oose,  t o be i nst al l ed at  t he t i me of  count er t op i nst al l at i on.   Back and 
si de spl ash l ami nat e pat t er n and col or  shal l  mat ch t he adj acent  count er t op 
l ami nat e.

2. 11. 8   Lami nat e Appl i cat i on

Lami nat e appl i cat i on t o subst r at es shal l  f ol l ow t he r ecommended pr ocedur es 
and i nst r uct i ons of  t he l ami nat e manuf act ur er  and JI S K 6903,  usi ng t ool s 
and devi ces speci f i cal l y desi gned f or  l ami nat e f abr i cat i on and 
appl i cat i on.   Pr ovi de a bal anced backer  sheet  ( Gr ade BK)  wher ever  onl y one 
sur f ace of  t he component  subst r at e r equi r es a pl ast i c l ami nat e f i ni sh.   
Appl y r equi r ed gr ade of  l ami nat e i n f ul l  uni nt er r upt ed sheet s consi st ent  
wi t h manuf act ur ed si zes usi ng one pi ece f or  f ul l  l engt h onl y,  usi ng 
adhesi ves speci f i ed her ei n or  as r ecommended by t he manuf act ur er .   Fi t  
cor ner s and j oi nt s hai r l i ne.   Al l  l ami nat e edges shal l  be machi ned f l ush,  
f i l ed,  sanded,  or  buf f ed t o r emove machi ne mar ks and eased ( shar p cor ner s 
r emoved) .   Cl ean up at  easi ng shal l  be such t hat  no over l ap of  t he member  
eased i s v i s i bl e.   Fabr i cat i on shal l  conf or m t o l ami nat e t ypes and gr ades 
f or  component  sur f aces and shal l  be as f ol l ows unl ess ot her wi se i ndi cat ed 
on t he dr awi ngs:

2. 11. 8. 1   Base/ Wal l  Cabi net  Case Body

a.   Ext er i or  ( exposed)  sur f aces t o i ncl ude exposed and semi - exposed f ace 
f r ame sur f aces:  HPDL Gr ade [ VGS]  [ VGP] .

b.   I nt er i or  ( semi - exposed)  sur f aces t o i ncl ude i nt er i or  back wal l ,  
bot t om,  and si de wal l s:  [ HPDL Gr ade CLS]  [ Ther moset  Decor at i ve Over l ay 
( mel ami ne) ] .

2. 11. 8. 2   Adj ust abl e Shel v i ng

2. 11. 8. 2. 1   Top and Bot t om Sur f aces

[ HPDL Gr ade HGS]  [ Ther moset  Decor at i ve Over l ay ( mel ami ne) ]

2. 11. 8. 2. 2   Al l  Edges

[ HPDL Gr ade VGS]  [ Ther moset  Decor at i ve Over l ay ( mel ami ne) ] [ PVC edgebandi ng]
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2. 11. 8. 3   Fi xed Shel v i ng

2. 11. 8. 3. 1   Top and Bot t om Sur f aces

[ HPDL Gr ade HGS]  [ Ther moset  Decor at i ve Over l ay ( mel ami ne) ]

2. 11. 8. 3. 2   Exposed Edges

[ HPDL Gr ade VGS]  [ Ther moset  Decor at i ve Over l ay ( mel ami ne) ] [ PVC edgebandi ng]

2. 11. 8. 4   Door ,  Dr awer  Fr ont s,  Access Panel s

2. 11. 8. 4. 1   Ext er i or  ( Exposed)  and I nt er i or  ( Semi - Exposed)  Faces

HPDL Gr ade [ VGS]  [ VGP]

2. 11. 8. 4. 2   Edges

[ HPDL Gr ade VGS]  [ PVC edgebandi ng]

2. 11. 8. 5   Dr awer  Assembl y

Al l  i nt er i or  and ext er i or  sur f aces:  [ HPDL Gr ade CLS]  [ Ther moset  Decor at i ve 
Over l ay ( mel ami ne) ] .

2. 11. 8. 6   Count er t ops and Spl ashes

Al l  exposed and semi - exposed sur f aces:  HPDL Gr ade HGS

2. 11. 8. 7   Tol er ances

Fl ushness,  f l at ness,  and j oi nt  t ol er ances of  l ami nat ed sur f aces shal l  meet  
t he [ pr emi um]  [ cust om]  gr ade r equi r ement s.

2. 11. 9   Fi ni shi ng

2. 11. 9. 1   Fi l l i ng

No f ast ener s shal l  be exposed on l ami nat ed sur f aces.   Al l  nai l s,  scr ews,  
and ot her  f ast ener s i n non- l ami nat ed cabi net  component s shal l  be 
count er sunk and t he hol es f i l l ed wi t h wood f i l l er  consi st ent  i n col or  wi t h 
t he wood speci es.

2. 11. 9. 2   Sandi ng

Al l  sur f aces r equi r i ng coat i ngs shal l  be pr epar ed by sandi ng wi t h a gr i t  
and i n a manner  t hat  scr at ches wi l l  not  show i n t he f i nal  syst em.

2. 11. 9. 3   Coat i ngs

Types,  met hod of  appl i cat i on and l ocat i on of  casewor k f i ni shes shal l  be i n 
accor dance wi t h t he f i ni sh schedul e,  dr awi ngs and Sect i on 09 90 00 PAI NTS 
AND COATI NGS.   Al l  cabi net  r eveal s shal l  be pai nt ed.   Submi t  descr i pt i ve 
dat a whi ch pr ovi des nar r at i ve wr i t t en ver i f i cat i on of  al l  t ypes of  
const r uct i on mat er i al s and f i ni shes,  met hods of  const r uct i on,  et c.  not  
c l ear l y i l l ust r at ed on t he submi t t ed shop dr awi ngs.   Dat a shal l  pr ovi de 
wr i t t en ver i f i cat i on of  conf or mance f or  t he qual i t y i ndi cat ed t o i ncl ude 
mat er i al s,  t ol er ances,  and t ypes of  const r uct i on.   Bot h t he manuf act ur er  
of  mat er i al s and t he f abr i cat or  shal l  submi t  avai l abl e l i t er at ur e whi ch 
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descr i bes r e- cycl ed pr oduct  cont ent ,  oper at i ons and pr ocesses i n pl ace 
t hat  suppor t  ef f i c i ent  use of  nat ur al  r esour ces,  ener gy ef f i c i ency,  
emi ssi ons of  ozone depl et i ng chemi cal s,  management  of  wat er  and 
oper at i onal  wast e,  i ndoor  envi r onment al  qual i t y,  and ot her  pr oduct i on 
t echni ques suppor t i ng sust ai nabl e desi gn and pr oduct s.

PART 3   EXECUTI ON

3. 1   I NSTALLATI ON

I nst al l at i on shal l  compl y wi t h appl i cabl e r equi r ement s f or  [ pr emi um]  
[ cust om]  qual i t y st andar ds.   Count er t ops and f abr i cat ed assembl i es shal l  
be i nst al l ed l evel ,  pl umb,  and t r ue t o l i ne,  i n l ocat i ons shown on t he 
dr awi ngs.   Cabi net s and ot her  l ami nat e c l ad casewor k assembl i es shal l  be 
at t ached and anchor ed secur el y t o t he f l oor  and wal l s wi t h mechani cal  
f ast ener s t hat  ar e appr opr i at e f or  t he wal l  and f l oor  const r uct i on.

3. 1. 1   Anchor i ng Syst ems

3. 1. 1. 1   Fl oor

[ Base cabi net s]  [ _____]  shal l  ut i l i ze a f l oor  anchor i ng syst em [ as 
det ai l ed on t he dr awi ngs] .   Anchor i ng and mechani cal  f ast ener s shal l  not  
be v i s i bl e f r om t he f i ni shed si de of  t he casewor k assembl y.   [ Cabi net ]  
[ _____]  assembl i es shal l  be at t ached t o anchor ed bases wi t hout  v i s i bl e 
f ast ener s [ as i ndi cat ed i n t he dr awi ngs] .   Wher e assembl y abut s a wal l  
sur f ace,  anchor i ng shal l  i ncl ude a mi ni mum 13 mm t hi ck l umber  or  panel  
pr oduct  hangi ng st r i p,  mi ni mum 60 mm wi dt h;  secur el y at t ached t o t he t op 
of  t he wal l  s i de of  t he cabi net  back.

3. 1. 1. 2   Wal l

[ Cabi net ]  [ vani t y]  [ _____]  t o be wal l  mount ed shal l  ut i l i ze mi ni mum 13 mm 
t hi ck l umber  or  panel  pr oduct  hangi ng st r i ps,  mi ni mum 60 mm wi dt h;  
secur el y at t ached t o t he wal l  s i de of  t he cabi net  back,  bot h t op and 
bot t om.

3. 1. 2   Count er t ops

Count er t ops shal l  be i nst al l ed i n l ocat i ons as i ndi cat ed on t he dr awi ngs.   
Count er t ops shal l  be f ast ened t o suppor t i ng casewor k st r uct ur e wi t h 
mechani cal  f ast ener s,  hi dden f r om vi ew.   Al l  j oi nt s f or med by t he 
count er t op or  count er t op spl ash and adj acent  wal l  sur f aces shal l  be f i l l ed 
wi t h a c l ear  s i l i cone caul k.   Loose [ back]  [ s i de]  spl ashes shal l  be 
adher ed t o bot h t he count er t op sur f ace per i met er  and t he adj acent  wal l  
sur f ace wi t h adhesi ves appr opr i at e f or  t he t ype of  mat er i al s t o be 
adher ed.   Joi nt s bet ween t he count er t op sur f ace and spl ash shal l  be f i l l ed 
wi t h c l ear  s i l i cone caul k i n a smoot h consi st ent  concave bead.   Bead si ze 
shal l  be t he mi ni mum necessar y t o f i l l  t he j oi nt  and any sur r oundi ng voi ds 
or  cr acks.

3. 1. 3   Har dwar e

Casewor k har dwar e shal l  be i nst al l ed i n t ypes and l ocat i ons as i ndi cat ed 
on t he dr awi ngs.   Wher e f ul l y conceal ed Eur opean- st y l e hi nges ar e 
speci f i ed t o be used wi t h par t i c l eboar d or  f i ber boar d door s,  t he use of  
pl ast i c or  synt het i c i nser t i on dowel s shal l  be used t o r ecei ve 5 mm 
" Eur oscr ews" .   The use of  wood scr ews wi t hout  i nser t i on dowel s i s 
pr ohi bi t ed.
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3. 1. 4   Door s,  Dr awer s and Removabl e Panel s

The f i t t i ng of  door s,  dr awer s and r emovabl e panel s shal l  be accompl i shed 
wi t hi n t ar get  f i t t i ng t ol er ances f or  gaps and f l ushness i n accor dance wi t h 
[ pr emi um]  [ cust om]  gr ade r equi r ement s.

3. 1. 5   Pl umbi ng Fi xt ur es

I nst al l  s i nks,  s i nk har dwar e,  and ot her  pl umbi ng f i xt ur es i n l ocat i ons as 
i ndi cat ed on t he dr awi ngs and i n accor dance wi t h [ Sect i on 22 00 00 
PLUMBI NG,  GENERAL PURPOSE]  [ _____] .

3. 1. 6   Gl ass

I nst al l  gl ass and gl azi ng i n t he casewor k usi ng met hods and mat er i al s 
speci f i ed i n Sect i on 08 81 00 GLAZI NG i n l ocat i ons as i ndi cat ed on t he 
dr awi ngs.

        - -  End of  Sect i on - -
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SECTI ON 06 61 16

SOLI D SURFACI NG FABRI CATI ONS
08/ 20

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

ASTM I NTERNATI ONAL ( ASTM)

ASTM C920 ( 2018)  St andar d Speci f i cat i on f or  
El ast omer i c Joi nt  Seal ant s

ASTM D570 ( 1998;  E 2010;  R 2010)  St andar d Test  
Met hod f or  Wat er  Absor pt i on of  Pl ast i cs

ASTM D638 ( 2014)  St andar d Test  Met hod f or  Tensi l e 
Pr oper t i es of  Pl ast i cs

ASTM D696 ( 2016)  St andar d Test  Met hod f or  
Coef f i c i ent  of  Li near  Ther mal  Expansi on of  
Pl ast i cs Bet ween - 30 degr ees C and 30 
degr ees C Wi t h a Vi t r eous Si l i ca 
Di l at omet er

ASTM D790 ( 2017)  St andar d Test  Met hods f or  Fl exur al  
Pr oper t i es of  Unr ei nf or ced and Rei nf or ced 
Pl ast i cs and El ect r i cal  I nsul at i ng 
Mat er i al s

ASTM D2583 ( 2013a)  I ndent at i on Har dness of  Ri gi d 
Pl ast i cs by Means of  a Bar col  I mpr essor

ASTM E84 ( 2023)  St andar d Test  Met hod f or  Sur f ace 
Bur ni ng Char act er i st i cs of  Bui l di ng 
Mat er i al s

ASTM G21 ( 2015;  R 2021;  E 2021)  St andar d Pr act i ce 
f or  Det er mi ni ng Resi st ance of  Synt het i c 
Pol ymer i c Mat er i al s t o Fungi

CALI FORNI A DEPARTMENT OF PUBLI C HEALTH ( CDPH)

CDPH SECTI ON 01350 ( 2017;  Ver si on 1. 2)  St andar d Met hod f or  
t he Test i ng and Eval uat i on of  Vol at i l e 
Or gani c Chemi cal  Emi ssi ons f r om I ndoor  
Sour ces usi ng Envi r onment al  Chamber s

CSA GROUP ( CSA)

CSA B45. 5- 17/ I APMO Z124 ( 2017;  Er r at a 2017;  Er r at a 2018)  Pl ast i c 
Pl umbi ng Fi xt ur es
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I NTERNATI ONAL CAST POLYMER ASSOCI ATI ON ( I CPA)

I CPA SS- 1 ( 2001)  Per f or mance St andar d f or  Sol i d 
Sur f ace Mat er i al s

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S K 6902 ( 2022)  Test i ng Met hod f or  Lami nat ed 
Ther moset t i ng Hi gh- Pr essur e Decor at i ve 
Sheet s

JI S K 7060 ( 1995)  Test i ng Met hod f or  Bar col  Har dness 
of  Gl ass Fi ber  Rei nf or ced Pl ast i cs

JI S K 7161- 1 ( 2014)  Pl ast i cs -  Det er mi nat i on of  Tensi l e 
Pr oper t i es -  Par t  1:  Gener al  Pr i nci pl es

JI S K 7161- 2 ( 2014)  Pl ast i cs -  Det er mi nat i on of  Tensi l e 
Pr oper t i es -  Par t  2:  Test  Condi t i ons f or  
Moul di ng and Ext r usi on Pl ast i cs

JI S K 7209 ( 2000)  Pl ast i cs -  Det er mi nat i on of  Wat er  
Absor pt i on

JI S Z 2801 ( 2012)  Ant i bact er i al  Pr ocessed Pr oduct s -  
Ant i bact er i al  Test  Met hod /  Ant i bact er i al  
Ef f ect

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

ANSI / NEMA LD 3 ( 2005)  St andar d f or  Hi gh- Pr essur e 
Decor at i ve Lami nat es

NSF I NTERNATI ONAL ( NSF)

NSF/ ANSI  51 ( 2023)  Food Equi pment  Mat er i al s

1. 2   SYSTEM DESCRI PTI ON

a.   Wor k under  t hi s sect i on i ncl udes [ _____]  and ot her  i t ems ut i l i z i ng 
sol i d sur f aci ng mat er i al  f abr i cat i ons as i ndi cat ed on t he dr awi ngs and 
as descr i bed i n t hi s speci f i cat i on.   Do not  change sour ce of  suppl y 
f or  mat er i al s af t er  wor k has st ar t ed,  i f  t he appear ance of  f i ni shed 
wor k woul d be af f ect ed.

b.   I n most  i nst ances,  i nst al l at i on of  sol i d sur f aci ng mat er i al  f abr i cat ed 
component s and assembl i es r equi r es st r ong cor r ect l y l ocat ed st r uct ur al  
suppor t  pr ovi ded by ot her  t r ades.   To pr ovi de a st abl e,  sound,  secur e 
i nst al l at i on,  c l ose coor di nat i on i s r equi r ed bet ween t he sol i d 
sur f aci ng mat er i al  f abr i cat or / i nst al l er  and ot her  t r ades t o ensur e 
t hat  necessar y st r uct ur al  wal l  suppor t ,  cabi net  count er  t op st r uct ur al  
suppor t ,  pr oper  c l ear ances,  and ot her  suppor t i ng component s ar e 
pr ovi ded f or  t he i nst al l at i on of  wal l  panel s,  count er  t ops,  shel v i ng,  
and al l  ot her  sol i d sur f aci ng mat er i al  f abr i cat i ons t o t he degr ee and 
ext ent  r ecommended by t he sol i d sur f aci ng mat er i al  manuf act ur er .

c.   Pr ovi de appr opr i at e st agi ng ar eas f or  sol i d sur f aci ng mat er i al  
f abr i cat i ons.   Al l ow var i at i on i n component  s i ze and l ocat i on of  
openi ngs of  pl us or  mi nus 3 mm.
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1. 3   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  or  " S"  
c l assi f i cat i on.   Submi t t al s not  havi ng a " G"  or  " S"  c l assi f i cat i on ar e 
[ f or  Cont r act or  Qual i t y Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When 
used,  a code f ol l owi ng t he " G"  c l assi f i cat i on i dent i f i es t he of f i ce t hat  
wi l l  r evi ew t he submi t t al  f or  t he Gover nment . ]   Submi t  t he f ol l owi ng i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Det ai l  Fabr i cat i on Dr awi ngs;  G[ ,  [ _____] ]

I nst al l at i on;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

Sol i d Pol ymer ;  G[ ,  [ _____] ]

I ndoor  ai r  qual i t y f or  sol i d sur f ace seam and seal ant  pr oduct s;  S
[ ,  [ _____] ]

[ Quar t z Aggl omer at e Mat er i al ;  G[ ,  [ _____] ]

] SD- 04 Sampl es

Mat er i al ;  G[ ,  [ _____] ]

Count er  Tops;  G[ ,  [ _____] ]

SD- 06 Test  Repor t s

Test  Repor t  Resul t s

SD- 07 Cer t i f i cat es

Qual i f i cat i ons

I ndoor  Ai r  Qual i t y f or  sol i d sur f ace f abr i cat i on pr oduct s;  S[ ,  
[ _____] ]

SD- 10 Oper at i on and Mai nt enance Dat a

Sol i d Pol ymer ,  Dat a Package 1;  G[ ,  [ _____] ]

[ Quar t z Aggl omer at e Mat er i al ,  Dat a Package 1;  G[ ,  [ _____] ]

] 1. 4   QUALI TY ASSURANCE

1. 4. 1   Qual i f i cat i ons

To ensur e war r ant y cover age,  pr ovi de manuf act ur er  cer t i f i ed sol i d 
sur f aci ng f abr i cat or s t o f abr i cat e t he sol i d sur f aci ng mat er i al  bei ng 
ut i l i zed.   Mar k al l  f abr i cat i ons wi t h t he f abr i cat or ' s cer t i f i cat i on l abel  
af f i xed i n an i nconspi cuous l ocat i on.   Mi ni mum of  5 year s of  exper i ence 
wor ki ng wi t h sol i d sur f aci ng mat er i al s i s r equi r ed of  f abr i cat or s.   Submi t  
sol i d sur f aci ng mat er i al  manuf act ur er ' s cer t i f i cat i on at t est i ng t o 
f abr i cat or  qual i f i cat i on appr oval .
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1. 4. 2   Mock- ups

Submi t  Det ai l  Fabr i cat i on Dr awi ngs i ndi cat i ng l ocat i ons,  di mensi ons,  
component  s i zes,  f abr i cat i on and j oi nt  det ai l s,  at t achment  pr ovi s i ons,  
i nst al l at i on det ai l s,  and coor di nat i on r equi r ement s wi t h adj acent  wor k.   
Pr i or  t o f i nal  appr oval  of  shop dr awi ngs,  pr ovi de a f ul l - s i ze mock- up of  a 
t ypi cal  [ count er  t op]  [ shel v i ng]  [ _____]  wher e mul t i pl e uni t s ar e 
r equi r ed.   I ncl ude al l  sol i d sur f aci ng mat er i al  component s r equi r ed t o 
pr ovi de a compl et ed uni t .   Ut i l i ze f i ni shes i n pat t er ns and col or s[  as 
speci f i ed i n Sect i on 09 06 00 SCHEDULES FOR FI NI SHES. ] [  as i ndi cat ed;  
col or s l i s t ed ar e not  i nt ended t o l i mi t  t he sel ect i on of  equal  col or s f r om 
ot her  manuf act ur er s. ]  i n t he mock- up.   Shoul d t he mock- up not  be appr oved,  
r e- wor k or  r emake i t  unt i l  appr oval  i s  secur ed.   Remove r ej ect ed uni t s 
f r om t he j obsi t e.   Appr oved mock- up may r emai n as par t  of  t he f i ni shed 
wor k.    

1. 5   DELI VERY,  STORAGE,  AND HANDLI NG

Do not  del i ver  mat er i al s t o pr oj ect  s i t e unt i l  ar eas ar e r eady f or  
i nst al l at i on.   Del i ver  component s and mat er i al s t o t he s i t e undamaged,  i n 
cont ai ner s c l ear l y mar ked and l abel ed wi t h manuf act ur er ' s name.   St or e 
mat er i al s i ndoor s and t ake adequat e pr ecaut i ons t o pr event  damage t o 
f i ni shed sur f aces.   Pr ovi de pr ot ect i ve cover i ngs t o pr event  physi cal  
damage or  st ai ni ng f ol l owi ng i nst al l at i on,  f or  dur at i on of  pr oj ect .

1. 6   WARRANTY

Pr ovi de manuf act ur er ' s war r ant y t o r epai r  or  r epl ace def ect i ve mat er i al s[ ,  
excl udi ng damages caused by physi cal  or  chemi cal  abuse or  excessi ve heat , ]  
and wor kmanshi p f or  a per i od of  [ 10] [ _____]  year s f r om dat e of  f i nal  
accept ance of  t he wor k.

PART 2   PRODUCTS

2. 1   MATERI AL

Submi t  det ai l  f abr i cat i on dr awi ngs and i nst al l at i on dr awi ngs of  each sol i d 
sur f aci ng f abr i cat i on i ndi cat ed.   I ncl ude el evat i ons,  di mensi ons,  
c l ear ances,  det ai l s of  const r uct i on and anchor age,  and det ai l s of  j oi nt s 
and connect i ons.

Submi t  manuf act ur er s '  descr i pt i ve pr oduct  dat a f or  [ each t ype of ]  sol i d 
pol ymer  f abr i cat i on [ and quar t z aggl omer at e f abr i cat i on]  i ndi cat ed.   
I ncl ude manuf act ur er s '  l i t er at ur e,  f i ni shes,  pr of i l es and t hi cknesses of  
mat er i al s.

Submi t  manuf act ur er s '  oper at i ons and mai nt enance dat a f or  [ each t ype of ]  
sol i d pol ymer  f abr i cat i on [ and quar t z aggl omer at e mat er i al  f abr i cat i on]  i n 
accor dance wi t h Sect i on 01 78 23 OPERATI ONS AND MAI NTENANCE DATA.

2. 1. 1   Sol i d Sur f aci ng Mat er i al

Pr ovi de sol i d pol ymer [  and] [  quar t z aggl omer at e mat er i al ]  t hat  i s  a 
homogeneous f i l l ed sol i d pol ymer ;  not  coat ed,  l ami nat ed or  of  a composi t e 
const r uct i on,  compl yi ng wi t h I CPA SS- 1[  and I CPA SS- 1 f or  quar t z 
aggl omer at e,  except  f or  composi t i on] .   Pr ovi de mat er i al  t hat  meet s or  
exceeds t he mi ni mum physi cal  and per f or mance pr oper t i es speci f i ed.   
Super f i c i al  damage t o a dept h of  0. 25 mm must  be r epai r abl e by sandi ng or  
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pol i shi ng.   Mat er i al  t hi ckness i s as[  i ndi cat ed bel ow] [  i ndi cat ed on t he 
dr awi ngs] ;  r equi r ed mi ni mum t hi ckness i s 6 mm.   Submi t  a mi ni mum 102 by 
102 mm sampl e of  each col or  and pat t er n f or  appr oval ;  i ncl ude f ul l  r ange 
of  col or  and pat t er n var i at i on.   Ret ai n appr oved sampl es as a st andar d f or  
t hi s wor k.   Submi t  t est  r epor t  r esul t s f r om an i ndependent  t est i ng 
l abor at or y at t est i ng t hat  t he submi t t ed sol i d sur f aci ng mat er i al s meet  or  
exceed each of  t he speci f i ed per f or mance r equi r ement s.

a.   Hor i zont al  Sur f aces: [   13 mm t hi ck mat er i al ] [   19 mm t hi ck 
mat er i al ] [ _____]

b.   Ver t i cal  Sur f aces: [   6 mm t hi ck mat er i al ] [   13 mm t hi ck 
mat er i al ] [ _____]

c.   Pr ovi de mat er i al s t hat  meet  t he emi ssi ons r equi r ement s of  
CDPH SECTI ON 01350 ( l i mi t  r equi r ement s f or  ei t her  of f i ce or  c l assr oom 
spaces r egar dl ess of  space t ype) .   Pr ovi de cer t i f i cat i on or  val i dat i on 
of  i ndoor  ai r  qual i t y f or  sol i d sur f ace f abr i cat i on pr oduct s.

2. 1. 2   Cast ,  100 Per cent  Acr yl i c Pol ymer  Sol i d Sur f aci ng Mat er i al

Cast ,  100 per cent  acr yl i c sol i d pol ymer  mat er i al  composed of  acr yl i c 
pol ymer ,  mi ner al  f i l l er s,  and pi gment s.   Pr ovi de acr yl i c pol ymer  t hat  
meet s or  exceeds t he f ol l owi ng mi ni mum per f or mance r equi r ement s:

PROPERTY REQUI REMENT
( mi n.  or  max. )

TEST PROCEDURE

Tensi l e St r engt h 291 kg/ cm2 ( max. ) ASTM D638 or  JI S K 7161- 1
 / JI S K 7161- 2

Har dness 55- Bar col  I mpr essor  ( mi n. ) ASTM D2583 or  JI S K 7060

Ther mal  Expansi on . 0000386cm/ cm/ deg C ( max. ) ASTM D696

Boi l i ng Wat er  Sur f ace 
Resi st ance

No Change ANSI / NEMA LD 3- 3. 05 or
JI S K 6902

Hi gh Temper at ur e 
Resi st ance

No Change ANSI / NEMA LD 3- 3. 06 or
JI S K 6902

I mpact  Resi st ance ( Bal l  dr op) ANSI / NEMA LD 3- 303 or
JI S K 6902

6 mm sheet 914 mm,  227 g bal l ,  no f ai l ur e

13 mm sheet 3556 mm,  227 g bal l ,  no f ai l ur e

19 mm sheet 5080 mm,  227 g bal l ,  no f ai l ur e

Mol d & Mi l dew Gr owt h No gr owt h ASTM G21

Bact er i a Gr owt h No gr owt h ASTM G21
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PROPERTY REQUI REMENT
( mi n.  or  max. )

TEST PROCEDURE

Li qui d Absor pt i on 
( Wei ght  i n 24 hr s. )

0. 1 per cent  max. ASTM D570 or  JI S K 7209

Fl ammabi l i t y ASTM E84

Fl ame Spr ead 25 max.

Smoke Devel oped 30 max.

Sani t at i on " Food Cont act "  appr oval NSF/ ANSI  51 or  JI S Z 2801

Fl exur al  St r engt h [ 6, 800] [ 10, 400]  psi  ( mi n. ) ASTM D790

2. 1. 3   Acr yl i c- modi f i ed Pol ymer  Sol i d Sur f aci ng Mat er i al

Cast ,  sol i d pol ymer  mat er i al  composed of  a f or mul at i on cont ai ni ng acr yl i c 
and pol yest er  pol ymer s,  mi ner al  f i l l er s,  and pi gment s.   Pr ovi de acr yl i c 
pol ymer  cont ent  not  l ess t han 5 per cent  and not  mor e t han 10 per cent  i n 
or der  t o meet  t he f ol l owi ng mi ni mum per f or mance r equi r ement s:

PROPERTY REQUI REMENT
( mi n.  or  max. )

TEST PROCEDURE

Tensi l e St r engt h 288 kg/ cm2 ( max. ) ASTM D638

Har dness 50- Bar col  I mpr essor  ( mi n. ) ASTM D2583

Ther mal  Expansi on . 0000386cm/ cm/ deg C ( max. ) ASTM D696

Boi l i ng Wat er  Sur f ace 
Resi st ance

No Change ANSI / NEMA LD 3- 3. 05

Hi gh Temper at ur e 
Resi st ance

No Change ANSI / NEMA LD 3- 3. 06

I mpact  Resi st ance ( Bal l  dr op) ANSI / NEMA LD 3- 303

6 mm sheet 914 mm,  227 g bal l ,  no f ai l ur e

13 mm sheet 3556 mm,  227 g bal l ,  no f ai l ur e

19 mm sheet 5080 mm,  227 g bal l ,  no f ai l ur e

Mol d & Mi l dew Gr owt h No gr owt h ASTM G21
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PROPERTY REQUI REMENT
( mi n.  or  max. )

TEST PROCEDURE

Bact er i a Gr owt h No gr owt h ASTM G21

Li qui d Absor pt i on 
( Wei ght  i n 24 hr s. )

0. 6 per cent  max. ASTM D570

Fl ammabi l i t y ASTM E84

Fl ame Spr ead 25 max.

Smoke Devel oped 100 max.

Sani t at i on " Food Cont act "  appr oval NSF/ ANSI  51

Fl exur al  St r engt h [ 6, 800] [ 10, 400]  psi  ( mi n. ) ASTM D790

[ 2. 1. 4   Quar t z Aggl omer at e ( or  " Engi neer ed Quar t z" )  Sol i d Sur f aci ng Mat er i al

Sol i d sheet s consi st i ng of  quar t z aggr egat es i n an acr yl i c or  pol yest er ,  
or  a combi nat i on of  t he t wo,  r esi n bi nder  ( or  mat r i x)  t hat  i s  sol i d and 
nonpor ous wi t h i nt egr al  col or .

] 2. 1. 5   Mat er i al  Pat t er ns and Col or s

Pr ovi de pat t er n and col or  f or  al l  sol i d sur f aci ng mat er i al  component s and 
f abr i cat i ons [ as speci f i ed i n Sect i on 09 06 00 SCHEDULES FOR FI NI SHES. ] [ as 
i ndi cat ed;  col or s l i s t ed ar e not  i nt ended t o l i mi t  t he sel ect i on of  equal  
col or s f r om ot her  manuf act ur er s. ]   Pr ovi de pr oduct s wi t h consi st ent  
pat t er ned col or  t hr oughout  t hi ckness of  t he pr oduct .

2. 1. 6   Sur f ace Fi ni sh

Pr ovi de a uni f or m appear ance on exposed f i ni shed sur f aces and edges.   
Exposed sur f ace f i ni sh i s [ mat t e;  gl oss r at i ng of  5- 20]  [ semi gl oss;  gl oss 
r at i ng of  25- 50 ]  [ pol i shed;  gl oss r at i ng of  55- 80]  [ as i ndi cat ed] .

2. 2   ACCESSORY PRODUCTS

Pr ovi de accessor y pr oduct s,  as speci f i ed bel ow,  as manuf act ur ed by t he 
sol i d sur f aci ng mat er i al  manuf act ur er  or  as appr oved by t he sol i d 
sur f aci ng mat er i al  manuf act ur er  f or  use wi t h t he sol i d sur f aci ng mat er i al s 
bei ng speci f i ed.

2. 2. 1   Adhesi ves

Pr ovi de a t wo- par t  seam adhesi ve k i t  t o cr eat e per manent ,  i nconspi cuous,  
non- por ous,  har d seams and j oi nt s by chemi cal  bond bet ween sol i d sur f aci ng 
mat er i al s and component s t o cr eat e a monol i t hi c appear ance of  t he 
f abr i cat i on.   Pr ovi de adhesi ve appr oved by t he sol i d sur f aci ng mat er i al  
manuf act ur er .   Col or - mat ch adhesi ve t o t he sur f aces bei ng bonded wher e 
sol i d- col or ed,  sol i d sur f aci ng mat er i al s ar e bei ng bonded t oget her .   
Pr ovi de cl ear  or  col or  mat ched seam adhesi ve wher e par t i cul at e pat t er ned,  
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sol i d sur f aci ng mat er i al s ar e bei ng bonded t oget her .

2. 2. 2   Seam and Seal ant  Emi ssi ons

Pr ovi de seam and ot her  accessor y mat er i al s t hat  meet  t he emi ssi ons 
r equi r ement s of  CDPH SECTI ON 01350 ( l i mi t  r equi r ement s f or  ei t her  of f i ce 
or  c l assr oom spaces r egar dl ess of  space t ype) .   Pr ovi de val i dat i on of  
i ndoor  ai r  qual i t y f or  sol i d sur f ace seam and seal ant  pr oduct s.

2. 2. 3   Si l i cone Seal ant

Pr ovi de si l i cone seal ant ,  mi l dew- r esi st ant ,  s i ngl e- component ,  nonsag,  pl us 
25 per cent  and mi nus 25 per cent  movement  capabi l i t y ,  aci d- cur i ng;  ASTM C920,  
Type S,  Gr ade NS,  Cl ass 25,  Use NT;  c l ear  f or mul at i on;  appr oved f or  use by 
t he sol i d sur f aci ng mat er i al  manuf act ur er .

2. 2. 4   Conduct i ve Tape

Pr ovi de manuf act ur er ' s st andar d conduct i ve f oi l  t ape,  0. 1 mm t hi ck,  
appl i ed ar ound t he edges of  cut  out s cont ai ni ng hot  or  col d appl i ances.

2. 2. 5   I nsul at i ng Tape

Pr ovi de manuf act ur er ' s st andar d i nsul at i ng t ape f or  use wi t h dr op- i n f ood 
wel l s used i n commer ci al  f ood ser vi ce appl i cat i ons t o i nsul at e sol i d 
sur f aci ng mat er i al  f r om hot  or  col d appl i ances.

2. 2. 6   Heat  Ref l ect i ve Tape

Pr ovi de heat  r ef l ect i ve t ape as r ecommended by t he sol i d sur f aci ng 
mat er i al  manuf act ur er  f or  use wi t h cut out s f or  heat  sour ces.

2. 2. 7   Mount i ng Har dwar e

Pr ovi de mount i ng har dwar e,  i ncl udi ng si nk/ bowl  c l i ps,  i nser t s and 
f ast ener s f or  at t achment  of  under mount  s i nks and l avat or i es.

2. 3   FABRI CATI ONS

Pr ovi de f act or y or  shop f abr i cat e component s t o s i zes and shapes 
i ndi cat ed,  t o t he gr eat est  ext ent  pr act i cal ,  i n accor dance wi t h appr oved 
Shop Dr awi ngs and manuf act ur er ' s r equi r ement s.   Pr ovi de f act or y cut out s 
f or  s i nks,  l avat or i es,  and pl umbi ng f i xt ur es wher e i ndi cat ed on t he 
dr awi ngs.   Cont our s and r adi i  must  be r out ed t o t empl at e,  wi t h edges 
smoot h.   Def ect i ve and i naccur at e wor k wi l l  be r ej ect ed.   Submi t  pr oduct  
dat a i ndi cat i ng pr oduct  descr i pt i on,  f abr i cat i on i nf or mat i on,  and 
compl i ance wi t h speci f i ed per f or mance r equi r ement s f or  sol i d sur f aci ng 
mat er i al ,  j oi nt  adhesi ve,  seal ant s,  and heat  r ef l ect i ve t ape. [   Bot h t he 
manuf act ur er  of  mat er i al s and t he f abr i cat or  ar e r equi r ed t o submi t  a 
det ai l ed descr i pt i on of  oper at i ons and pr ocesses i n pl ace t hat  suppor t  
ef f i c i ent  use of  nat ur al  r esour ces,  ener gy ef f i c i ency,  emi ssi ons of  ozone 
depl et i ng chemi cal s,  management  of  wat er  and oper at i onal  wast e,  i ndoor  
envi r onment al  qual i t y,  and ot her  pr oduct i on t echni ques suppor t i ng 
sust ai nabl e desi gn and pr oduct s. ]

2. 3. 1   Joi nt s and Seams

For m j oi nt s and seams bet ween sol i d sur f aci ng mat er i al  component s usi ng 
manuf act ur er ' s appr oved seam adhesi ve.   Pr ovi de i nconspi cuous j oi nt s i n 
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appear ance wi t hout  voi ds t o cr eat e a monol i t hi c appear ance.

2. 3. 2   Edge Fi ni shi ng

Rout  and f i ni sh component  edges t o a smoot h,  uni f or m appear ance and 
f i ni sh.   Pr ovi de edge shapes and t r eat ment s,  i ncl udi ng any i nser t s,  as 
det ai l ed on t he dr awi ngs.   Rout  al l  cut out s,  t hen sand al l  edges smoot h.   
Repai r  or  r ej ect  def ect i ve or  i naccur at e wor k.

2. 3. 3   Count er  Top Spl ashes

Fabr i cat e backspl ashes and end spl ashes f r om [ 13 mm]  [ _____]  t hi ck sol i d 
sur f aci ng mat er i al  t o be [ [ 102 mm]  [ _____]  hi gh]  [ i n conf or mance wi t h 
di mensi ons and shapes as i ndi cat ed] .   Pr ovi de backspl ashes and end 
spl ashes [ f or  al l  count er  t ops]  [ at  l ocat i ons i ndi cat ed] .   Shop f abr i cat e 
backspl ashes and pr ovi de [ per manent l y at t ached]  [ l oose,  t o be f i el d 
at t ached] .

2. 3. 3. 1   Per manent l y At t ached Backspl ash

Pr ovi de per manent l y at t ached backspl ashes [ st r ai ght  wi t h seam adhesi ve t o 
f or m a 90 degr ee t r ansi t i on]  [ wi t h seam adhesi ve and t o f or m a r adi used 
coved t r ansi t i on f r om count er  t op t o backspl ash] .

2. 3. 3. 2   End Spl ashes

Pr ovi de end spl ashes l oose f or  i nst al l at i on at  t he j obsi t e af t er  
hor i zont al  sur f aces t o whi ch t hey ar e t o be at t ached have been i nst al l ed.

2. 3. 4   Shel v i ng

Fabr i cat e shel v i ng [ and wal l  suppor t  br acket s]  f r om [ 13 mm]  [ _____]  t hi ck 
sol i d sur f aci ng mat er i al ;  di mensi ons,  edge shape,  and ot her  det ai l s as 
i ndi cat ed.

2. 3. 5   Wi ndow St ool s

Fabr i cat e wi ndow st ool s f r om [ 13 mm]  [ _____]  t hi ck sol i d sur f aci ng 
mat er i al ;  di mensi ons,  edge shape,  and ot her  det ai l s [ as i ndi cat ed]  [ as 
sel ect ed f r om manuf act ur er ' s avai l abl e pr e- f abr i cat ed st andar ds]  [ equal  t o 
t he wi dt h of  t he wi ndow openi ng by a 13 mm over hang of  t he wi ndow si l l  
dept h]  [ _____] .   Pr ovi de [ squar e] [ bul l nose] [ _____]  edge pr of i l e.

2. 3. 6   Count er  Tops

Fabr i cat e al l  sol i d sur f aci ng mat er i al ,  count er  t op component s f r om[  13 mm
] [  19 mm [ _____]  t hi ck mat er i al .   I ndi cat e det ai l s,  di mensi ons,  l ocat i ons,  
and quant i t i es on t he dr awi ngs.   Pr ovi de count er  t ops wi t h[  102 mm]  
[ _____]  hi gh [ l oose]  [ per manent l y at t ached,  90 degr ees t r ansi t i on]  
[ per manent l y at t ached wi t h coved t r ansi t i on backspl ash and l oose 
endspl ashes]  [ at  al l  l ocat i ons]  as i ndi cat ed] .   At t ach 51 mm wi de 
r ei nf or ci ng st r i p of  sol i d sur f aci ng mat er i al  under  each hor i zont al  
count er  t op seam.   Submi t  a mi ni mum 305 mm wi de by 152 mm deep,  f ul l  s i ze 
sampl e f or  each t ype of  count er  t op shown on t he pr oj ect  dr awi ngs;  i ncl ude 
t he edge pr of i l e and backspl ash as det ai l ed on t he dr awi ngs and at  l east  
one seam.   Ret ai n appr oved sampl e as st andar d f or  t hi s wor k.   Pr ovi de 
[ squar e] [ bul l nose] [ _____]  edge pr of i l e.
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2. 3. 6. 1   Count er  Tops wi t h Si nks

[ a.   Pr ovi de st ai nl ess st eel  or  v i t r eous chi na si nk;  i ncl ude cut out s t o 
t empl at e f or  count er  t ops wi t h s i nks as f ur ni shed by t he s i nk 
manuf act ur er .   Pr ovi de manuf act ur er ' s st andar d s i nk mount i ng har dwar e 
f or  [ st ai nl ess st eel ]  [ v i t r eous chi na]  [ r i ml ess]  [ _____]  i nst al l at i on.  
Seal  bet ween si nk and count er  t op wi t h speci f i ed s i l i cone seal ant .   
Pr ovi de si nk,  f aucet ,  and pl umbi ng r equi r ement s i n accor dance wi t h 
Sect i on 22 00 00 PLUMBI NG, GENERAL PURPOSE.  [ _____]

] [ b.   Pr ovi de manuf act ur er ' s st andar d sol i d pol ymer  s i nks,  pr e- mol ded 
pr oduct  speci f i cal l y desi gned f or  at t achment  t o sol i d sur f aci ng 
mat er i al  count er  t ops.  See par agr aph SOLI D POLYMER SI NKS f or  
addi t i onal  r equi r ement s.

] 2. 3. 6. 2   Count er  Tops wi t h Bowl s

[ a.   I ncl ude cut out s t o t empl at e f or  count er  t ops wi t h v i t r eous chi na bowl s 
as f ur ni shed by t he s i nk manuf act ur er .   Pr ovi de manuf act ur er ' s 
st andar d s i nk mount i ng har dwar e f or  v i t r eous chi na [ r i ml ess]  [ _____]  
i nst al l at i on.   Seal  bet ween si nk and count er  t op wi t h speci f i ed 
s i l i cone seal ant .   Pr ovi de si nk,  f aucet ,  and pl umbi ng r equi r ement s i n 
accor dance wi t h Sect i on 22 00 00 PLUMBI NG, GENERAL PURPOSE.   [ _____] .

] [ b.   Pr ovi de manuf act ur er ' s st andar d sol i d pol ymer  bowl s,  pr e- mol ded 
pr oduct  speci f i cal l y desi gned f or  at t achment  t o sol i d sur f aci ng 
mat er i al  count er  t ops.   See par agr aph SOLI D POLYMER BOWLS f or  
addi t i onal  r equi r ement s

]
[ c.   Pr ovi de manuf act ur er ' s st andar d pr e- f abr i cat ed one- pi ece count er  t op 

and bowl  f abr i cat i ons.   Each uni t  i ncl udes a count er  t op wi t h i nt egr al  
backspl ash and si nk bowl .   See par agr aph SOLI D POLYMER BOWLS f or  
addi t i onal  r equi r ement s.

] 2. 3. 6. 3   Caf et er i a Count er  Tops

I ncl ude cut out s f or  col d or  hot  appl i ances t o t empl at es f ur ni shed by t he 
equi pment  manuf act ur er s.   Rei nf or ce j oi nt s and cut out s as r ecommended by 
t he sol i d sur f aci ng mat er i al  manuf act ur er .   Pr ovi de i nsul at i on bet ween t he 
sol i d sur f ace mat er i al  and al l  appl i ances,  hot  or  col d.   Ther mal l y i sol at e 
hot  appl i cat i ons f r om col d appl i cat i ons i n accor dance wi t h t he sol i d 
sur f aci ng mat er i al  manuf act ur er ' s r ecommendat i ons.   Pr ovi de expansi on 
j oi nt s as necessar y t o accommodat e hot  appl i ances.   Pr ovi de adequat e 
vent i l at i on f or  cabi net s beneat h count er  t ops t o pr event  heat  bui l d- up.

[ 2. 3. 7   Sol i d Pol ymer  Si nks

Pr ovi de sol i d pol ymer  s i nks t hat  ar e a st andar d pr oduct  of  t he sol i d 
pol ymer  manuf act ur er ,  i n compl i ance wi t h CSA B45. 5- 17/ I APMO Z124 
r equi r ement s,  desi gned speci f i cal l y t o be i nst al l ed i n sol i d sur f aci ng 
mat er i al  count er  t ops.   Pr ovi de si nks of  t he same pol ymer  composi t i on as 
t he adj oi ni ng count er  t op.   Si nk desi gn must  suppor t  a [ seam adhesi ve 
under mount ]  [ seam adhesi ve f l ush]  i nst al l at i on met hod.   Si nks must  be 
[ s i ngl e bowl ]  [ doubl e bowl ]  [ doubl e bowl  wi t h mol ded dr ai nboar d]  
conf i gur at i on.   Bowl  di mensi ons must  be [ as i ndi cat ed] [ _____] .
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] [ 2. 3. 8   Sol i d Pol ymer  Bowl s

Pr ovi de sol i d pol ymer  bowl s t hat  ar e a st andar d pr oduct  of  t he sol i d 
pol ymer  manuf act ur er ,  i n compl i ance wi t h CSA B45. 5- 17/ I APMO Z124 
r equi r ement s,  desi gned speci f i cal l y t o be i nst al l ed i n sol i d sur f aci ng 
mat er i al  count er  t ops.   Pr ovi de bowl s of  t he same pol ymer  composi t i on as 
t he adj oi ni ng count er  t op.   Bowl  desi gn must  suppor t  a [ seam adhesi ve 
under mount ]  [ seam adhesi ve f l ush]  i nst al l at i on met hod.   Bowl  di mensi ons 
must  be [ as i ndi cat ed] [ _____] .

] 2. 3. 9   Tub/ Shower  Wal l  Panel  Syst em

Pr ovi de t ub/ shower  wal l  encl osur es wi t h a syst em of  sol i d sur f aci ng 
mat er i al  component s t o i ncl ude:  [ panel s]  [ cor ner  t r i m]  [ soap di sh]  
[ shampoo shel f ]  [ panel  edge t r i m]  [ _____] ;  di mensi ons of  al l  component s 
ar e [ as i ndi cat ed]  [ st andar d manuf act ur er ' s di mensi ons t o be f i el d cut  t o 
f i t ] .   For m panel s f r om manuf act ur er ' s st andar d[  6 mm] [  13 mm]  [ _____]  
t hi ck sheet  pr oduct .   Pr ovi de panel s f ul l  wi dt h and hei ght  wi t h seams 
occur r i ng onl y at  t he i nsi de cor ner s of  t he encl osur e. [   Pr ovi de soap di sh 
and shampoo shel f  of  conf i gur at i on,  shape,  and l ocat i on [ as i ndi cat ed]  [ as 
st andar d wi t h t he manuf act ur er ' s syst em] . ]

2. 3. 10   Wal l  Cl addi ng/ Wai nscot i ng

Pr ovi de sol i d sur f aci ng mat er i al  wal l  c l addi ng or  wai nscot i ng t o 
di mensi ons and i n l ocat i ons as i ndi cat ed on t he dr awi ngs.   Fabr i cat e 
panel s f r om manuf act ur er ' s st andar d[  6 mm] [  13 mm]  [ _____]  t hi ck sheet  
pr oduct .   Pr ovi de panel s t o hei ght s i ndi cat ed on t he dr awi ngs wi t h no 
hor i zont al  seami ng;  ut i l i ze t he maxi mum panel  di mensi on avai l abl e t o 
mi ni mi ze ver t i cal  seams.

2. 3. 11   Toi l et  Par t i t i on Syst em

Ref er  t o Sect i on 10 21 13 TOI LET COMPARTMENTS.

PART 3   EXECUTI ON

3. 1   I NSTALLATI ON

3. 1. 1   Component s

I nst al l  al l  component s and f abr i cat ed uni t s pl umb,  l evel ,  and r i gi d.   Make 
f i el d j oi nt s bet ween sol i d sur f aci ng mat er i al  component s usi ng sol i d 
sur f aci ng mat er i al  manuf act ur er ' s appr oved seam adhesi ves,  t o pr ovi de a 
monol i t hi c appear ance wi t h j oi nt s i nconspi cuous i n t he f i ni shed wor k.   
At t ach met al  or  v i t r eous chi na si nks and l avat or y bowl s t o count er  t ops 
usi ng sol i d sur f aci ng mat er i al  manuf act ur er ' s r ecommended cl ear  s i l i cone 
seal ant  and mount i ng har dwar e.   I nst al l  sol i d pol ymer  s i nks and bowl s 
usi ng a col or - mat ched seam adhesi ve.

3. 1. 1. 1   Loose Count er  Top Spl ashes

Mount  l oose spl ashes i n t he l ocat i ons not ed on t he dr awi ngs.   Adher e l oose 
spl ashes t o t he count er  t op wi t h a col or  mat ched si l i cone seal ant  when t he 
sol i d sur f aci ng mat er i al  component s ar e sol i d col or s.   Use a c l ear  
s i l i cone seal ant  t o pr ovi de adhesi on of  par t i cul at e pat t er ned sol i d 
sur f aci ng mat er i al  spl ashes t o count er  t ops.
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3. 1. 1. 2   Wal l  Panel s & Panel  Syst ems

I nst al l at i on of  wal l  panel s and syst em component s t o subst r at es must  
i ncl ude t he use of  a speci f i ed panel  adhesi ve.   Use speci f i ed seam 
adhesi ve t o adher e al l  sol i d sur f aci ng mat er i al  component s t o each ot her  
wi t h t he except i on of  expansi on j oi nt s and i nsi de cor ner s.   Al l  i nsi de 
cor ner s and expansi on j oi nt s bet ween sol i d sur f aci ng mat er i al  component s 
must  be j oi ned wi t h speci f i ed s i l i cone seal ant .   Al l  j oi nt s bet ween sol i d 
sur f aci ng mat er i al  component s and non- sol i d pol ymer  sur f aces must  be 
seal ed wi t h speci f i ed s i l i cone seal ant .

3. 1. 2   Si l i cone Seal ant

Use speci f i ed s i l i cone seal ant  t o seal  al l  expansi on j oi nt s bet ween sol i d 
sur f aci ng mat er i al  component s and al l  j oi nt s bet ween sol i d sur f aci ng 
mat er i al  component s and ot her  adj acent  sur f aces such as wal l s,  f l oor s,  
cei l i ng,  and pl umbi ng f i xt ur es.   Pr ovi de seal ant  bead smoot h and uni f or m 
i n appear ance and mi ni mum si ze necessar y t o br i dge any gaps bet ween t he 
sol i d sur f aci ng mat er i al  and t he adj acent  sur f ace.   Pr ovi de cont i nuous 
bead and r un t he ent i r e l engt h of  t he j oi nt  bei ng seal ed.

3. 1. 3   Pl umbi ng

Make pl umbi ng connect i ons t o s i nks and l avat or i es i n accor dance wi t h 
Sect i on [ 22 00 00 PLUMBI NG,  GENERAL PURPOSE]  [ _____] .

3. 2   CLEAN- UP

Component s must  be cl eaned af t er  i nst al l at i on and cover ed t o pr ot ect  
agai nst  damage dur i ng compl et i on of  t he r emai ni ng pr oj ect  i t ems.   Damaged 
component s must  be r epai r ed or  r epl aced at  t he Cont r act or ' s sol e expense.

        - -  End of  Sect i on - -
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SECTI ON 07 05 23

PRESSURE TESTI NG AN AI R BARRI ER SYSTEM FOR AI R TI GHTNESS
08/ 19

PART 1   GENERAL

1. 1   SUMMARY

Empl oy an i ndependent  agency t o conduct  t he pr essur e t est  on t he bui l di ng 
envel ope i n accor dance wi t h t hi s speci f i cat i on sect i on and ASTM E779 or  
JI S A 2201.

1. 2   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er enced wi t hi n t he t ext  by t he 
basi c desi gnat i on onl y.

AMERI CAN SOCI ETY FOR NONDESTRUCTI VE TESTI NG ( ASNT)

ANSI / ASNT CP- 105 ( 2020)  ASNT St andar d Topi cal  Out l i nes f or  
Qual i f i cat i on of  Nondest r uct i ve Test i ng 
Per sonnel

ANSI / ASNT CP- 189 ( 2020)  ASNT St andar d f or  Qual i f i cat i on and 
Cer t i f i cat i on of  Nondest r uct i ve Test i ng 
Per sonnel

ASNT SNT- TC- 1A ( 2020)  Recommended Pr act i ce f or  Per sonnel  
Qual i f i cat i on and Cer t i f i cat i on i n 
Nondest r uct i ve Test i ng

AMERI CAN SOCI ETY OF HEATI NG,  REFRI GERATI NG AND AI R- CONDI TI ONI NG 
ENGI NEERS ( ASHRAE)

ASHRAE RP- 935 ( 1998)  Pr ot ocol  f or  Fi el d Test i ng of  Tal l  
Bui l di ngs t o Det er mi ne Envel ope Ai r  
Leakage Rat e

ASTM I NTERNATI ONAL ( ASTM)

ASTM D3464 ( 1996;  R 2014)  St andar d Test  Met hod f or  
Aver age Vel oci t y i n a Duct  Usi ng a Ther mal  
Anemomet er

ASTM E779 ( 2019)  St andar d Test  Met hod f or  
Det er mi ni ng Ai r  Leakage Rat e by Fan 
Pr essur i zat i on

ASTM E1186 ( 2017)  St andar d Pr act i ces f or  Ai r  Leakage 
Si t e Det ect i on i n Bui l di ng Envel opes and 
Ai r  Bar r i er  Syst ems

ASTM E1258 ( 1988;  R 2018)  St andar d Test  Met hod f or  
Ai r f l ow Cal i br at i on of  Fan Pr essur i zat i on 
Devi ces

SECTI ON 07 05 23  Page 1



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

ASTM E1827 ( 2011;  R 2017)  St andar d Test  Met hods f or  
Det er mi ni ng Ai r t i ght ness of  Bui l di ngs 
Usi ng an Or i f i ce Bl ower  Door

ASTM E2029 ( 2011)  St andar d Test  Met hod f or  Vol umet r i c 
and Mass Fl ow Rat e Measur ement  i n a Duct  
Usi ng Tr acer  Gas Di l ut i on

I NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON ( I SO)

I SO 6781 ( 1983)  Ther mal  I nsul at i on -  Qual i t at i ve 
Det ect i on of  Ther mal  I r r egul ar i t i es i n 
Bui l di ng Envel opes -  I nf r ar ed Met hod

I SO 6781- 2 ( 2010)  Per f or mance of  Bui l di ngs -  
Det ect i on of  Heat ,  Ai r ,  and Moi st ur e 
I r r egul ar i t i es i n Bui l di ngs by I nf r ar ed 
Met hods -  Par t 2:  Equi pment  Requi r ement s

I SO 6781- 3 ( 2015)  Per f or mance of  Bui l di ngs -  
Det ect i on of  Heat ,  Ai r ,  and Moi st ur e 
I r r egul ar i t i es i n Bui l di ngs by I nf r ar ed 
Met hods -  Par t  3:  Qual i f i cat i ons of  
Equi pment  Oper at or s,  Dat a Anal yst s,  and 
Repor t  Wr i t er s

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S A 2201 ( 2017)  Test  Met hod f or  Per f or mance of  
Bui l di ng Ai r  Ti ght ness by Fan 
Pr essur i zat i on

1. 3   DEFI NI TI ONS

The f ol l owi ng t er ms as t hey appl y t o t hi s sect i on:

1. 3. 1   Ai r  Bar r i er  Envel ope

The sur f ace t hat  separ at es t he i nsi de ai r  f r om t he out si de ai r .   The 
combi nat i on of  ai r  bar r i er  assembl i es and ai r  bar r i er  component s,  
connect ed by ai r  bar r i er  accessor i es ar e desi gned t o pr ovi de a cont i nuous 
bar r i er  t o t he movement  of  ai r  t hr ough an envi r onment al  separ at or .   A 
s i ngl e bui l di ng may have mor e t han one ai r  bar r i er  envel ope.   The ai r  
bar r i er  sur f ace i ncl udes t he t op,  bot t om,  and si des of  t he envel ope.   The 
t er m " ai r  bar r i er  envel ope"  i s al so known as " ai r  bar r i er  syst em"  or  
s i mpl y " ai r  bar r i er " .

1. 3. 2   Ai r  Leakage Rat e

How l eaky,  or  conver sel y how ai r  t i ght  a bui l di ng envel ope i s.   The ai r  
l eakage i s nor mal l y descr i bed i n t er ms of  ai r  f l ow r at e f or  t he sur f ace 
ar ea of  t he envel ope at  a def i ned di f f er ent i al  pr essur e.

1. 3. 3   Bi as Pr essur e

Al so known as zer o f l ow pr essur e,  basel i ne pr essur e,  of f set  pr essur e or  
backgr ound pr essur e.   Wi t h t he envel ope not  ar t i f i c i al l y  pr essur i zed,  bi as 
i s t he di f f er ent i al  pr essur e t hat  al ways exi st s bet ween t he envel ope t hat  
has been pr epar ed ( seal ed)  f or  t he pr essur e t est  and t he out door s.   Bi as 
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pr essur e i s made up of  t wo component s,  f i xed st at i c of f set  ( usual l y due t o 
st ack ef f ect  or  t he HVAC syst em)  and f l uct uat i ng pr essur e ( usual l y due t o 
wi nd or  a movi ng el evat or ) .   Because of  pr essur e f l uct uat i ons many bi as 
pr essur e r eadi ngs ar e r ecor ded and aver aged f or  use i n t he cal cul at i ons.

1. 3. 4   Bl ower  Door

Commonl y used t er m f or  an appar at us used t o pr essur i ze and depr essur i ze 
t he space wi t hi n t he bui l di ng envel ope and quant i f y ai r  l eakage t hr ough 
t he envel ope.   The bl ower  door  t ypi cal l y i ncl udes a door  f an and an ai r  
r esi st ant  f abr i c or  a ser i es of  har d panel s t hat  ext ends t o cover  and seal  
t he door  openi ng bet ween t he f an shr oud and door  f r ame.   The door  f an i s a 
cal i br at ed f an capabl e of  measur i ng ai r  f l ow and i s usual l y pl aced i n t he 
openi ng of  an ext er i or  door .  Wi t h t he ai r  bar r i er  ot her wi se seal ed,  ai r  
pr oduced by t he door  f an pr essur i zes or  de- pr essur i zes t he envel ope,  
dependi ng on t he f an' s or i ent at i on.

1. 3. 5   Envi r onment al  Separ at or

The par t s of  a bui l di ng t hat  separ at e t he cont r ol l ed i nt er i or  envi r onment  
f r om t he uncont r ol l ed ext er i or  envi r onment ,  or  t hat  separ at e spaces wi t hi n 
a bui l di ng t hat  have di ssi mi l ar  envi r onment s.   The t er m " envi r onment al  
separ at or "  i s  al so known as t he " cont r ol  l ayer " .

1. 3. 6   Pr essur e Test

A gener i c t er m f or  a t est  i n whi ch t he envel ope i s ei t her  pr essur i zed or  
de- pr essur i zed wi t h r espect  t o t he out door s.

1. 3. 6. 1   Negat i ve Pr essur e Test  ( Depr essur i zat i on Test )

A t est  wher ei n ai r  i nsi de t he envel ope i s dr awn t o t he out door s.   Thi s 
pl aces t he envel ope at  a l ower  ( negat i ve)  pr essur e wi t h r espect  t o t he 
out door s.

1. 3. 6. 2   Posi t i ve Pr essur e Test  ( Pr essur i zat i on Test )

A t est  wher ei n out door  ai r  i s  pushed i nt o t he envel ope.   Thi s ai r  movement  
pl aces t he envel ope at  a hi gher  ( posi t i ve)  pr essur e wi t h r espect  t o t he 
out door s.

1. 4   WORK PLAN

Submi t  t he f ol l owi ng not  l at er  t han [ 120]  [ _____]  cal endar  days [ af t er  
cont r act  awar d,  but ]  bef or e st ar t  of  pr essur e t est i ng wor k,  st eps t o be 
t aken by t he l ead pr essur e t est  t echni c i an t o accompl i sh t he r equi r ed 
t est i ng.

a.   Memor andum of  t est  pr ocedur e.

( 1)   Pr oposed dat es f or  conduct i ng t he pr essur e,  t her mogr aphi c and f og 
t est s.

( 2)   Submi t  det ai l ed pr essur e t est  pr ocedur es pr i or  t o t he t est .   
Pr ovi de a pl an vi ew showi ng pr oposed l ocat i ons ( per sonnel  door s or  
ot her  s i mi l ar  openi ngs)  t o i nst al l  bl ower  door s or  f l exi bl e duct s 
( f or  t r ai l er - mount ed f ans) ,  i f  used.

b.   Test  equi pment  t o be used.
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c.   Scaf f ol di ng,  sci ssor  l i f t s ,  power ,  el ect r i cal  ext ensi on cor ds,  duct  
t ape,  pl ast i c sheet i ng and ot her  Cont r act or ' s suppor t  equi pment  
r equi r ed t o per f or m al l  t est s.

d.   Ot her  Cont r act or ' s suppor t  per sonnel  who wi l l  be on si t e f or  t est i ng.

1. 5   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  or  " S"  
c l assi f i cat i on.   Submi t t al s not  havi ng a " G"  or  " S"  c l assi f i cat i on ar e 
[ f or  Cont r act or  Qual i t y Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When 
used,  a code f ol l owi ng t he " G"  c l assi f i cat i on i dent i f i es t he of f i ce t hat  
wi l l  r evi ew t he submi t t al  f or  t he Gover nment . ]   Submi t  t he f ol l owi ng i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 01 Pr econst r uct i on Submi t t al s

Wor k Pl an;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

Ther mal  I magi ng Camer a;  G[ ,  [ _____] ]

SD- 05 Desi gn Dat a

Envel ope Sur f ace Ar ea Cal cul at i ons;  G[ ,  [ _____] ]

SD- 07 Cer t i f i cat es

Pr essur e Test  Agency

Ther mogr apher  Qual i f i cat i ons

Test  I nst r ument s

Dat e Of  Last  Cal i br at i on

SD- 06 Test  Repor t s

Pr essur e Test  Pr ocedur es;  G[ ,  [ _____] ]

Ai r  Leakage Test  Repor t ;  G[ ,  [ _____] ]

Di agnost i c Test  Repor t ;  G[ ,  [ _____] ]

1. 6   QUALI TY ASSURANCE

1. 6. 1   Modi f i cat i on of  Ref er ences

Per f or m al l  pr essur e and di agnost i c t est s accor di ng t o t he r ef er enced 
publ i cat i ons l i s t ed i n par agr aph REFERENCES and as modi f i ed by t hi s 
sect i on.   Consi der  t he advi sor y or  r ecommended pr ovi s i ons,  of  t he r ef er r ed 
r ef er ences,  as mandat or y.
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1. 6. 2   Qual i f i cat i ons

1. 6. 2. 1   Pr essur e Test  Agency

Submi t ,  no l at er  t han [ 15]  [ _____]  cal endar  days af t er  cont r act  awar d,  
i nf or mat i on cer t i f y i ng t hat  t he pr essur e t est  agency i s not  af f i l i at ed 
wi t h any ot her  company par t i c i pat i ng i n wor k on t hi s cont r act .   The wor k 
of  t he t est  agency i s l i mi t ed t o pr essur e t est i ng t he bui l di ng envel ope,  
per f or mi ng a t her mogr aphy t est  and f og t est ,  and i nvest i gat i ng,  t hr ough 
var i ous met hods,  t he l ocat i on of  ai r  l eaks t hr ough t he ai r  bar r i er .   See 
par agr aph PRESSURE TEST AGENCY f or  addi t i onal  r equi r ement s.   For  
t her mogr apher  qual i f i cat i ons,  see par agr aph THERMOGRAPHER QUALI FI CATI ONS.

Use t he sampl e TEST AGENCY QUALI FI CATI ONS SHEET f or m ( Appendi x C) ,  t o 
submi t  t he f ol l owi ng i nf or mat i on.

a.   Ver i f i cat i on of  [ 2] [ _____]  year s of  exper i ence as an agency i n 
pr essur e t est i ng commer ci al  and/ or  i ndust r i al  bui l di ngs.

b.   Li st  of  at  l east  t en commer ci al / i ndust r i al  f aci l i t i es wi t h bui l di ng 
envel opes t hat  t he agency has t est ed wi t hi n t he past  2 year s.   I ncl ude 
bui l di ng name,  addr ess,  and name of  pr i me const r uct i on cont r act or  and 
cont r act or ' s poi nt - of - cont act  i nf or mat i on.

c.   Conf i r mat i on of  2 year s of  commer ci al  and or  i ndust r i al  bui l di ng 
pr essur e t est  exper i ence f or  t he l ead pr essur e t est  t echni c i an and t he 
t her mogr apher  i n usi ng t he speci f i ed ASTM E779 or  JI S A 2201 t est i ng 
st andar d.   Ref er ences f r om f i ve Cont r act i ng Of f i cer s f or  f aci l i t i es 
wher e t he l ead t est  t echni c i an has super vi sed commer ci al  and or  
i ndust r i al  bui l di ng pr essur e t est s i n t he l ast  2 year s.    

d.   Ver i f i cat i on t hat  t he l ead pr essur e t est  t echni c i an has been empl oyed 
by a bui l di ng pr essur e t est i ng agency i n t he capaci t y of  a l ead 
pr essur e t est  t echni c i an f or  not  l ess t han 1 year .  

1. 6. 2. 2   Ther mogr apher  Qual i f i cat i ons

To per f or m an i nf r ar ed di agnost i c eval uat i on,  use a l ead t her mogr apher  who 
has at  l east  an act i ve Level  I I  Cer t i f i cat i on t hat  i s based on t he 
r equi r ement s i n ANSI / ASNT CP- 105 or  ANSI / ASNT CP- 189 and i s i n accor dance 
wi t h ASNT SNT- TC- 1A.   The cour se of  st udy i s t o be speci f i cal l y f ocused on 
i nf r ar ed t her mogr aphy f or  bui l di ng sci ence.   The t her mogr apher  must  have 
at  l east  t wo year s of  bui l di ng sci ence t her mogr aphy exper i ence i n I R 
t est i ng commer ci al  or  i ndust r i al  bui l di ngs.  The t her mogr apher  must  al so 
have exper i ence i n bui l di ng envel opes and bui l di ng sci ence i n or der  t o 
make ef f ect i ve r ecommendat i ons t o t he cont r act or  shoul d t he envel ope 
r equi r e addi t i onal  seal i ng.   Ther mogr aphi c equi pment  oper at or s,  dat a 
anal ysi st s and r epor t  wr i t er s must  compl y wi t h t he r equi r ement s of  
I SO 6781- 3.   Submi t  t he t her mogr apher ' s cer t i f i cat e f or  appr oval .   Submi t  
a l i s t  of  at  l east  t en commer ci al / i ndust r i al  bui l di ngs on whi ch t he 
t her mogr apher  has per f or med I R t her mogr aphy i n t he past  t wo year s.   The 
t her mogr apher  i s t o have a cur r ent  act i ve cer t i f i cat i on.   Submi t  
cer t i f i cat i on at  l east  60 days pr i or  t o t her mogr aphy t est i ng.

1. 6. 3   Test  I nst r ument s and Dat e of  Last  Cal i br at i on

Submi t  a s i gned and dat ed l i s t  of  t est  i nst r ument s,  t hei r  appl i cat i on,  
manuf act ur er ,  model ,  ser i al  number ,  r ange of  oper at i on,  accur acy and dat e 
of  most  r ecent  cal i br at i on.   Cal i br at i on dat a appl i cabl e t o f an syst ems 
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must  be i n accor dance wi t h ASTM E1258.

1. 6. 4   Test  Repor t s

No l at er  t han 14 days af t er  compl et i on of  t he pr essur e t est ,  submi t  
el ect r oni c copi es of  an or gani zed r epor t [  and [ _____]  bound paper  copi es 
i n a dur abl e 3- r i ng bi nder ] .   The r epor t  i s  t o cont ai n a t abl e of  
cont ent s,  an execut i ve summar y,  an i nt r oduct i on,  a r esul t s sect i on and a 
di scussi on of  t he r esul t s.   Submi t  t he ai r  l eakage t est  r epor t  as 
descr i bed i n par agr aph AI R LEAKAGE TEST REPORT.   Submi t  a di agnost i c t est  
r epor t  as descr i bed i n par agr aph LOCATI NG LEAKS BY DI AGNOSTI C TESTI NG.   
The di agnost i c t est  r epor t  i s  t o i ncl ude t he Ther mogr aphi c I nvest i gat i on 
Repor t  and t he Fog Test  Repor t  ( i f  per f or med) .

Submi t  f i el d dat a and compl et ed r epor t  f or ms f ound i n t he appendi ces.   Use 
t he sampl e f or ms,  Test  Agency Qual i f i cat i on Sheet ,  Ai r  Leakage Test  For m 
and Ai r  Leakage Test  Resul t s For m t o summar i ze t he t est s f or  t he 
appr opr i at e bui l di ng envel ope.   Submi t  bot h el ect r oni cal l y popul at ed and 
f i el d hand f i l l ed- i n f or ms.

Repor t  Dat a.   I ncl ude i n t he r epor t  t he f ol l owi ng i nf or mat i on f or  al l  
t est s:

a.   Dat e of  i ssue

b.   Pr oj ect  t i t l e and number

c.   Name,  addr ess,  and t el ephone number  of  t est i ng agency

d.   Dat es and l ocat i ons of  sampl es and t est s or  i nspect i ons

e.   Names of  i ndi v i dual s maki ng t he i nspect i on or  t est

f .   Desi gnat i on of  t he wor k and t est  met hod

g.   I dent i f i cat i on of  pr oduct  and speci f i cat i on sect i on

h.   Compl et e i nspect i on or  t est  dat a

i .   Test  r esul t s and an i nt er pr et at i on of  t est  r esul t s

j .   Comment s or  pr of essi onal  opi ni on on whet her  i nspect ed or  t est ed wor k 
compl i es wi t h cont r act  document  r equi r ement s

k.   Recommendat i ons on r et est i ng

1. 7   CLI MATE CONDI TI ONS SUI TABLE FOR A PRESSURE TEST

As t he t est  dat e appr oaches,  moni t or  t he weat her  f or ecast  f or  t he t est  
s i t e.   Avoi d t est i ng on days f or ecast  t o exper i ence hi gh wi nds,  r ai n,  or  
snow.   Moni t or  weat her  f or ecast s pr i or  t o shi ppi ng pr essur e t est  equi pment  
t o t he s i t e.   Based on cur r ent  and f or ecast  weat her  condi t i ons,  t he 
Cont r act i ng Of f i cer ' s r epr esent at i ve i s t o gr ant  f i nal  appr oval  f or  
t est i ng t o occur .

1. 7. 1   Rai n

For  saf et y r easons,  avoi d t est i ng dur i ng r ai n or  i f  r ai n i s ant i c i pat ed 
dur i ng t est i ng.   I f  pneumat i c hoses ar e i nst al l ed and exposed t o r ai n 
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i nspect  t he hose t o i nsur e r ai nwat er  has not  mi gr at ed i nt o t he hose ends.   
Or i ent  al l  exposed hose ends t o keep t hem out  of  wat er  puddl es.   Success 
i n t empor ar i l y  seal i ng out door  vent i l at i on component s such as l ouver s and 
exhaust  f ans may al so be compr omi sed by r ai n.   Don' t  seal  r oof - mount ed 
vent i l at i on component s dur i ng t i mes of  pot ent i al  l i ght ni ng.

1. 7. 2   Wi nd

Because wi nd can skew pr essur e t est  r esul t s,  t est  onl y on days and at  
t i mes when wi nds ar e ant i c i pat ed t o be t he cal mest .   Avoi d pr essur e 
t est i ng dur i ng gust y or  hi gh wi nd condi t i ons.   Avoi d i nst al l i ng t est  f ans 
on t he wi ndwar d si de of  t he bui l di ng i f  wi nd gust s dur i ng t he t est  ar e 
ant i c i pat ed t o be gr eat er  t han 16. 1 k i l omet er s/ hour .

PART 2   PRODUCTS

2. 1   PRESSURE TEST EQUI PMENT

Dependi ng on si t e condi t i ons and si ze of  t he envel ope,  t he t est  may be 
conduct ed usi ng [ bl ower  door  equi pment ]  [ and/ or ]  [ t r ai l er - mount ed f ans]  
[ or  t he bui l di ng' s own suppl y ai r  syst em] .   The t est i ng agency i s t o 
suppl y suf f i c i ent  quant i t y of  bl ower  equi pment  t hat  wi l l  pr oduce a mi ni mum 
of  75 Pa di f f er ent i al  pr essur e bet ween t he envel ope and out door s usi ng t he 
t est  met hods descr i bed her ei n.   Suppl y i ng addi t i onal  bl ower  t est  equi pment  
t o pr ovi de addi t i onal  ai r f l ow capaci t y or  t o act  as a backup i s hi ghl y 
r ecommended.  

2. 1. 1   Bl ower  Door  Fans and Tr ai l er  Mount ed Fans

Each ai r  f l ow measur i ng syst em i ncl udi ng bl ower  door  f ans and t r ai l er  
mount ed f ans ar e t o be cal i br at ed wi t hi n t he l ast  5 year s.   Cal i br at ed 
bl ower  door  f ans and t r ai l er  mount ed f ans must  measur e accur at el y t o 
wi t hi n pl us or  mi nus 5 per cent  of  t he f l ow r eadi ng.   Bl ower  door  equi pment  
and t r ai l er  mount ed f ans ar e t o be speci f i cal l y desi gned t o pr essur i ze 
bui l di ng envel opes.   Each set  of  bl ower  door  equi pment  i s t o i ncl ude 
f an( s) ,  di gi t al  gage( s) ,  door  f r ame,  door  f abr i c or  har d panel s.

2. 1. 2   Di gi t al  Gages as Test  I nst r ument s

Use onl y di gi t al  gages as measur i ng i nst r ument s i n t he pr essur e t est ;  
anal og gages ar e not  accept abl e.   The gauges must  be accur at e t o wi t hi n 
1. 0 per cent  of  t he pr essur e r eadi ng or  0. 15 Pa,  whi chever  i s gr eat er .   
Each gage i s t o have been cal i br at ed wi t hi n t wo year s of  t he t est .   The 
cal i br at i on i s t o be checked agai nst  a Nat i onal  I nst i t ut e of  St andar ds and 
Technol ogy ( NI ST,  f or mer l y Nat i onal  Bur eau of  St andar ds)  t r aceabl e 
st andar d.

2. 2   THERMAL I MAGI NG CAMERA REQUI REMENTS

The t her mal  i magi ng camer a used i n t he t her mogr aphy t est  must  have a 
t her mal  sensi t i v i t y ( Noi se Equi val ent  Temper at ur e Di f f er ence. )  of  +/ -  0. 1 
degr ee C at  30 degr ees C or  l ess.   Ensur e t he camer a' s oper at i ng spect r al  
r ange f al l s bet ween 2 and 15 mi cr omet er s.   Ensur e t he camer a' s I R i mage 
vi ewi ng scr een r esol ut i on measur es at  l east  320x240 pi xel s.   Ensur e t he 
camer a has a means of  r ecor di ng t her mal  i mages seen on t he camer a vi ewi ng 
scr een.   The camer a i s t o di spl ay out put  as i ndi v i dual  st i l l  f r ame i mages 
t hat  al so can be downl oaded and i nser t ed i nt o an el ect r oni c Ther mogr aphi c 
I nvest i gat i on Repor t .   Al l  t her mogr aphi c equi pment  must  compl y wi t h t he 
r equi r ement s of  I SO 6781- 2.   Submi t  camer a make and model ,  and cat al og 
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i nf or mat i on t hat  def i nes t he camer a t her mal  sensi t i v i t y f or  appr oval .

PART 3   EXECUTI ON

3. 1   PRESSURE TEST AGENCY

The t est  agency i s t o be an i ndependent  t hi r d par t y subcont r act or ,  not  an 
af f i l i at ed or  subsi di ar y of  t he pr i me cont r act or ,  subcont r act or s or  A/ E 
f i r m.  The agency i s t o be r egul ar l y engaged i n pr essur e t est i ng of  
commer ci al / i ndust r i al  bui l di ng envel opes.   I f  usi ng bl ower  door  or  
t r ai l er - mount ed f ans,  t he l ead t est  t echni c i an must  have at  l east  t wo 
year s of  exper i ence i n usi ng such equi pment  i n bui l di ng envel ope 
pr essur i zat i on t est s.   For mal  t r ai ni ng usi ng pr essur e t est  equi pment  i s 
hi ghl y r ecommended.   Techni c i ans usi ng t he bui l di ng' s ai r  handl i ng syst em 
f or  pr essur e t est i ng ar e t o have t est ed at  l east  f i ve 
commer ci al / i ndust r i al  bui l di ngs wi t hi n t he past  t wo year s wi t h each 
bui l di ng havi ng over  4645 squar e met er s of  f l oor  ar ea.   Submi t  t he name,  
addr ess and f l oor  ar eas of  each of  t hese f i ve bui l di ngs f or  appr oval .

3. 1. 1   Fi el d Wor k

The l ead pr essur e t est  t echni c i an and t her mogr apher  ar e t o be pr esent  at  
t he pr oj ect  s i t e whi l e t est i ng i s per f or med and i s t o be r esponsi bl e f or  
conduct i ng,  super vi s i ng,  and managi ng of  t hei r  r espect i ve t est  wor k.   
Management  i ncl udes heal t h and saf et y of  t est  agency empl oyees.

3. 1. 2   Repor t i ng Wor k

The l ead pr essur e t est  t echni c i an i s t o pr epar e,  s i gn,  and dat e t he t est  
agenda,  equi pment  l i s t ,  and submi t  a cer t i f i ed Ai r  Leakage Test  Repor t .   
The t her mogr apher  i s t o pr epar e,  s i gn,  and dat e t he t est  agenda,  equi pment  
l i s t ,  and submi t  a cer t i f i ed Ther mogr aphi c I nvest i gat i on Repor t .   The 
cont r act or  i s t o pr epar e a f i nal  r epor t  t hat  i dent i f i es i mpr ovement s t hat  
wer e made t o t he envel ope t o r educe ai r  l eaks [ ,  mi t i gat e t her mal  
br i dgi ng] [ ,  el i mi nat e moi st ur e mi gr at i on, ] [ ,  r epai r  i nsul at i on voi ds]  
di scover ed dur i ng di agnost i c t est s.   Joi nt l y submi t  al l  r epor t s.

3. 2   ENVELOPE SURFACE AREA CALCULATI ON

The ar chi t ect ur al  ai r  bar r i er  boundar y i ncl udes t he f l oor ,  wal l s,  and 
cei l i ng.   Af t er  const r uct i on of  t he ai r  bar r i er  envel ope i s compl et e,  
f i el d measur e t he envel ope t o ensur e t he physi cal  measur ement s mat ch t he 
desi gn dr awi ngs and t he ai r  bar r i er  envel ope sur f ace ar ea cal cul at i ons ar e 
gener at ed.   I f  t he cal cul at i on r esul t  i s  not  wi t hi n 10 per cent  of  t he 
def i ned ai r  bar r i er  boundar y cal cul at i on r esul t  as i ndi cat ed,  submi t  t he 
envel ope sur f ace ar ea cal cul at i on and r esul t s f or  r evi ew.   [ I f  t he ai r  
bar r i er  was def i ned dur i ng desi gn but  t he ai r  bar r i er  envel ope sur f ace 
ar ea was not  cal cul at ed,  cal cul at e i t  dur i ng const r uct i on and submi t  t he 
envel ope sur f ace ar ea cal cul at i ons and r esul t  f or  r evi ew. ]

3. 3   PREPARI NG THE BUI LDI NG ENVELOPE FOR THE PRESSURE TEST

3. 3. 1   Test i ng Dur i ng Const r uct i on

The pr essur e t est  cannot  be conduct ed unt i l  al l  component s of  t he ai r  
bar r i er  syst em have been i nst al l ed.   Af t er  al l  seal i ng as descr i bed her ei n 
has been compl et ed,  i nspect  t he envel ope t o ensur e i t  has been adequat el y 
pr epar ed.   Dur i ng t he pr essur e t est ,  st op al l  ongoi ng const r uct i on wi t hi n 
and nei ghbor i ng t he envel ope whi ch may i mpact  t he t est  or  t he ai r  bar r i er  
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i nt egr i t y.   The pr essur e t est  may be conduct ed bef or e f i ni shes t hat  ar e 
not  par t  of  t he ai r  bar r i er  envel ope have been i nst al l ed.   For  exampl e,  i f  
suspended cei l i ng t i l e,  i nt er i or  gypsum boar d or  c l addi ng syst ems ar e not  
par t  of  t he ai r  bar r i er  t he t est  can be conduct ed bef or e t hey ar e 
i nst al l ed.  Recommend t est i ng pr i or  t o i nst al l i ng t he f i ni shed cei l i ngs 
wi t hi n t he envel ope and i mmedi at el y sur r oundi ng i t .   The absence of  
f i ni shed cei l i ngs al l ows f or  i nspect i on and di agnost i c t est i ng of  t he 
r oof / wal l  i nt er f ace and f or  i mpl ement at i on of  r epai r s t o t he ai r  bar r i er ,  
i f  necessar y t o compl y wi t h t he maxi mum al l owed l eakage.

3. 3. 2   Seal i ng t he Ai r  Bar r i er  Envel ope

Seal  al l  penet r at i ons t hr ough t he ai r  bar r i er .   Unavoi dabl e penet r at i ons 
due t o el ect r i cal  boxes or  condui t ,  pl umbi ng,  and ot her  assembl i es t hat  
ar e not  ai r  t i ght  ar e t o be made so by seal i ng t he assembl y and t he 
i nt er f ace bet ween t he assembl y and t he ai r  bar r i er  or  by ext endi ng t he ai r  
bar r i er  over  t he assembl y.   Suppor t  t he ai r  bar r i er  so as t o wi t hst and t he 
maxi mum posi t i ve and negat i ve ai r  pr essur e t o be pl aced on t he bui l di ng 
wi t hout  di spl acement  or  damage,  and t r ansf er  t he l oad t o t he st r uct ur e.   
Dur abl y const r uct  t he ai r  bar r i er  t o l ast  t he ant i c i pat ed ser vi ce l i f e of  
t he assembl y and t o wi t hst and t he maxi mum posi t i ve and negat i ve pr essur es 
pl aced on i t  dur i ng pr essur e t est i ng.   Do not  i nst al l  l i ght i ng f i x t ur es 
t hat  ar e equi pped wi t h vent i l at i on hol es t hr ough t he ai r  bar r i er .

3. 3. 3   Seal i ng Pl umbi ng

Pr i me al l  pl umbi ng t r aps l ocat ed wi t hi n t he envel ope f ul l  of  wat er .

3. 3. 4   Cl ose and Lock Door s

Cl ose and l ock al l  door s and wi ndows i n t he envel ope per i met er .   For  door s 
not  equi pped wi t h l at chi ng har dwar e,  t empor ar i l y  secur e t hem i n t he c l osed 
posi t i on.   Secur e t he door s i n such a way t hat  t hey r emai n f ul l y  c l osed 
even when t he maxi mum ant i c i pat ed di f f er ent i al  ai r  pr essur e pr oduced 
dur i ng t he t est  act s on t hem.

3. 3. 5   Hol d Excl uded Bui l di ng Ar eas at  t he Out door  Pr essur e Level

Keep bui l di ng ar eas i mmedi at el y sur r oundi ng but  excl uded f r om t he t est  
envel ope at  t he out door  pr essur e l evel  dur i ng t he pr essur e t est .   Mai nt ai n 
t hese ar eas at  t he out door  pr essur e l evel  by pr oppi ng ext er i or  door s open,  
openi ng wi ndows and de- ener gi z i ng al l  ai r  movi ng devi ces i n or  ser vi ng 
t hese ar eas.

3. 3. 6   Mai nt ai n an Even Pr essur e wi t hi n t he Envel ope

Ensur e t he pr essur e di f f er ences wi t hi n t he envel ope ar e mi ni mi zed by 
openi ng al l  i nt er nal  ai r  pat hways i ncl udi ng pr oppi ng open al l  i nt er i or  
door s.   Di st r i but e t est  f ans t hr oughout  t he envel ope as necessar y t o 
ensur e t he i nt er nal  pr essur es ar e uni f or m ( wi t hi n 10 per cent  of  t he 
aver age di f f er ent i al  pr essur e) .  I deal l y,  do not  i nst al l  suspended cei l i ngs 
unt i l  af t er  al l  pr essur e t est s have been compl et ed.   I f ,  however  t he 
envel ope i ncl udes f i ni shed suspended cei l i ng spaces,  t empor ar i l y  r emove 
appr oxi mat el y 5 per cent  of  al l  cei l i ng t i l es or  a mi ni mum of  1 t i l e f r om 
each i sol at ed suspended cei l i ng space,  whi chever  compr i ses t he gr eat est  
sur f ace ar ea.   Tempor ar i l y  r emove addi t i onal  cei l i ng t i l es dur i ng t est i ng 
t o al l ow f or  i nspect i on and di agnost i c t est i ng of  t he cei l i ng/ wal l  
i nt er f ace.   An al t er nat i ve t o r emovi ng cei l i ng t i l es i s t o measur e t he 
di f f er ent i al  pr essur e bet ween each i sol at ed suspended cei l i ng space and 

SECTI ON 07 05 23  Page 9



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

t he out door s when t he ar ea bel ow t he suspended cei l i ng i s mai nt ai ned at  a 
di f f er ent i al  pr essur e of  75 Pa wi t h r espect  t o t he out door s.   I f  t he 
suspended cei l i ng di f f er ent i al  pr essur e measur ement  i s wi t hi n t en per cent  
of  t he 75 Pa pr essur e bel ow t he suspended cei l i ng no cei l i ng t i l es need t o 
be r emoved.

3. 3. 7   Mai nt ai n Access t o Mechani cal  and El ect r i cal  Rooms

Mai nt ai n access t o mechani cal  r ooms and el ect r i cal  r ooms associ at ed wi t h 
t he envel ope t o al l ow f or  de- ener gi z i ng vent i l at i on equi pment  and 
r eset t i ng c i r cui t  br eaker s t r i pped by bl ower  door  equi pment ,  i f  used.

3. 3. 8   Mi ni mi ze Pot ent i al  f or  Bl owi ng Dust  and Debr i s

Because hi gh vel oci t y ai r  wi l l  be bl own i nt o and out  of  t he envel ope 
dur i ng t he t est ,  debr i s,  i ncl udi ng dust  and l i t t er ,  may become ai r bor ne.    
Ai r bor ne debr i s may become t r apped or  ent angl ed i n t est  equi pment ,  t her eby 
skewi ng t est  r esul t s.   Ensur e ar eas wi t hi n and sur r oundi ng t he envel ope 
ar e f r ee of  dust ,  l i t t er  and const r uct i on mat er i al s t hat  ar e easi l y 
ai r bor ne.   I f  pr essur i z i ng exi st i ng,  occupi ed ar eas,  pr ovi de adequat e 
not i ce t o bui l di ng occupant s of  bl owi ng dust  and debr i s,  and gener al  
di sr upt i on of  nor mal  act i v i t i es dur i ng t he t est .

3. 3. 9   De- ener gi ze Ai r  Movi ng Devi ces

De- ener gi ze al l  ai r  movi ng devi ces ser vi ng t he envel ope t o keep ai r  wi t hi n 
t he envel ope as st i l l  as r easonabl y achi evabl e.   De- ener gi ze al l  f ans t hat  
del i ver  ai r  t o,  exhaust  ai r  f r om,  or  r eci r cul at e ai r  wi t hi n t he envel ope.  
Al so de- ener gi ze al l  f ans ser vi ng ar eas adj acent  t o but  excl uded f r om t he 
envel ope.

[ 3. 3. 10   I nst al l i ng Bl ower  Door  Equi pment  i n a Door  Openi ng

Wher e bl ower  door  f ans ar e used,  bef or e i nst al l i ng bl ower  door  equi pment ,  
sel ect  a door  openi ng t hat  does not  r est r i ct  ai r  f l ow i nt o and out  of  t he 
envel ope and has at  l east  1. 5 m cl ear  di st ance i n f r ont  of  and behi nd t he 
door  openi ng.   Di sconnect  t he door  act uat or  and secur e t he door  open t o 
pr event  i t  f r om bei ng dr awn i nt o t he f an by f an pr essur e.   Avoi d 
i nst al l i ng bl ower  door  equi pment  on t he wi ndwar d si de of  t he bui l di ng.

] 3. 4   BUI LDI NG ENVELOPE AI R TI GHTNESS REQUI REMENT

For  each bui l di ng envel ope,  per f or m t he Ar chi t ect ur al  Onl y t est  and i f  
not ed bel ow,  t he Ar chi t ect ur al  Pl us HVAC Syst em t est .   The pur pose of  t he 
pr essur e ( ai r  l eakage)  t est  i s  t o det er mi ne f i nal  compl i ance wi t h t he 
ai r t i ght ness r equi r ement  by demonst r at i ng t he per f or mance of  t he 
cont i nuous ai r  bar r i er .  An ef f ect i ve ai r  bar r i er  envel ope mi ni mi zes 
i nf i l t r at i on and exf i l t r at i on t hr ough uni nt ended ai r  pat hs ( l eaks) .   The 
t est s may be per f or med i n any desi r ed or der .

3. 4. 1   Ar chi t ect ur al  Onl y Test

The t est  envel ope i s t he ar chi t ect ur al  ai r  bar r i er  boundar y as def i ned on 
t he cont r act  dr awi ngs.   Thi s boundar y i ncl udes connect i ng wal l s,  r oof  and 
f l oor  whi ch compr i se a compl et e,  whol e,  and cont i nuous t hr ee di mensi onal  
envel ope.   Per f or m bot h a posi t i ve pr essur e t est  and a negat i ve pr essur e 
t est  on t hi s envel ope,  unl ess ot her wi se di r ect ed.
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3. 4. 1. 1    Test  Goal

I nput  dat a f r om t he t est  i nt o t he Ai r  Leakage Rat e by Fan Pr essur i zat i on 
spr eadsheet  as descr i bed i n par agr aph CALCULATI ON PROGRAM vi a t he Ai r  
Leakage Test  For m.   Compar e out put  f r om t he spr eadsheet  agai nst  t he 
maxi mum al l owabl e l eakage def i ned i n Sect i on 07 27 10. 00 10 BUI LDI NG AI R 
BARRI ER SYSTEM.   The envel ope passes t he t est  i f  t he l eakage r at e,  as 
cal cul at ed usi ng t he spr eadsheet ,  i s  equal  t o or  l ower  t han t he 
Ar chi t ect ur al  Onl y l eakage r at e goal .

3. 4. 1. 2   Pr epar i ng t he Envel ope f or  t he Pr essur e Test  -  Seal  Al l  Openi ngs 
t hr ough t he Ai r  Bar r i er

Tempor ar i l y  c l ose al l  per i met er  wi ndows,  r oof  hat ches and door s i n t he 
envel ope per i met er  except  f or  t hose door s t hat  ar e t o r emai n open t o 
accommodat e bl ower  door  or  t r ai l er  mount ed f an t est  equi pment  
i nst al l at i on.   Seal ,  or  i sol at e al l  ot her  i nt ent i onal  openi ngs,  pat hways 
and f enest r at i ons t hr ough t he ar chi t ect ur al  envel ope pr i or  t o pr essur e 
t est i ng.   Fol l ow t he Recommended Test  Envel ope Condi t i ons i dent i f i ed i n 
ASTM E1827,  Tabl e 1,  f or  t he Cl osed Envel ope condi t i on.   These openi ngs 
may i ncl ude boi l er  f l ues,  f uel - bur ni ng wat er  heat er  f l ues,  f uel - bur ni ng 
ki t chen equi pment ,  c l ot hes dr yer  vent s,  f i r epl aces,  wal l  or  cei l i ng 
gr i l l es,  di f f user s et c.   Bef or e seal i ng f l ues,  c l ose t hei r  associ at ed f uel  
val ves and ver i f y t he associ at ed pi l ot  l i ght s ar e ext i ngui shed.   Pr i me al l  
pl umbi ng t r aps l ocat ed wi t hi n t he envel ope f ul l  of  wat er .   I n l i eu of  
appl y i ng t ape and/ or  pl ast i c,  t ypi cal  t empor ar y seal i ng mat er i al s i ncl ude 
t ape and sheet  pl ast i c or  a sel f - adhesi ve gr i l l e wr ap.   Use and appl y t ape 
and pl ast i c i n a manner  t hat  does not  def ace or  r emove pai nt  or  mar  t he 
f i ni sh of  per manent  sur f aces.   Be especi al l y awar e of  r esi due t hat  r emai ns 
f r om t ape appl i ed t o st ai nl ess st eel  sur f aces such as k i t chen hoods or  
r ol l up door s.   For  pai nt ed sur f aces,  use t ape t ypes t hat  do not  r emove 
f i ni sh pai nt  when t he t ape i s r emoved.   I f  pai nt  i s  r emoved f r om t he 
f i ni shed sur f ace,  r epai nt  t o mat ch exi st i ng sur f aces.   Secur e damper s 
c l osed ei t her  manual l y or  by usi ng t he bui l di ng' s HVAC syst em cont r ol s.   
Use t he t abl e bel ow f or  f ur t her  gui dance i n bui l di ng pr epar at i on.

Bui l di ng Component Envel ope Condi t i on

Ai r  handl i ng uni t s,  duct  f ans As f ound ( open)  or  t empor ar i l y seal ed as 
necessar y

Cl ot hes dr yer Of f

Cl ot hes dr yer  vent s Tempor ar i l y seal ed

Damper s -  i nt ake,  exhaust Physi cal l y c l osed or  c l osed usi ng cont r ol  
power  or  t empor ar i l y seal ed

Di f f user s,  r egi st er s,  gr i l l es wi t hi n t he 
envel ope

Tempor ar i l y seal ed

Door s,  per sonnel  t ype,  at  t he envel ope 
per i met er

Secur ed cl osed

Door s,  per sonnel  t ype,  wi t hi n t he envel ope Secur ed ( pr opped)  open

Door s,  r ol l - up t ype,  at  t he envel ope 
per i met er

Cl osed ( no addi t i onal  seal i ng)
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Bui l di ng Component Envel ope Condi t i on

Exhaust  hoods Cl osed*  and t empor ar i l y seal ed

Fi r epl ace hear t h Tempor ar i l y seal ed *

Ki t chen hoods Tempor ar i l y seal ed *

Pi l ot  l i ght  and associ at ed f uel  val ve Ext i ngui shed and cl osed,  r espect i vel y

Vent ed combust i on appl i ance Tempor ar i l y seal ed *

Vent ed combust i on appl i ance exhaust  f l ue Of f

Wi ndows Secur ed cl osed

*  I f  t he bui l di ng component  has an associ at ed manual  or  aut omat i c damper ,  consi der  
secur i ng t he damper  cl osed i n l i eu of  t empor ar i l y seal i ng.

[ 3. 4. 2   Ar chi t ect ur al  Pl us HVAC Syst em Test

Thi s t est  envel ope i ncl udes t he ar chi t ect ur al  ai r  bar r i er  boundar y as 
def i ned on t he cont r act  dr awi ngs pl us al l  HVAC suppl y,  r et ur n and exhaust  
syst ems t hat  penet r at e and t er mi nat e wi t hi n sai d ar chi t ect ur al  ai r  bar r i er  
boundar y and t hat  ext ends out war d f r om sai d boundar y.   Al l  associ at ed 
duct wor k,  i nt ake and exhaust  damper s,  and ai r  movi ng devi ces,  i ncl udi ng 
ai r  handl i ng uni t s and f ans,  ar e i ncl uded i n t hi s t est  envel ope even i f  
t hey ar e physi cal l y l ocat ed out si de of  t he ar chi t ect ur al  ai r  bar r i er  
boundar y.   The boundar y ext ends t o and i ncl udes t he l ow l eakage i nt ake and 
exhaust  damper s.   Per f or m bot h a posi t i ve pr essur e t est  and a negat i ve 
pr essur e t est  on t hi s envel ope,  unl ess ot her wi se i ndi cat ed.

3. 4. 2. 1   Test  Goal

Dat a f r om t he t est  i s  t o be i nput  i nt o t he Ai r  Leakage Rat e by Fan 
Pr essur i zat i on spr eadsheet  as descr i bed i n par agr aph CALCULATI ON PROGRAM 
vi a t he Ai r  Leakage Test  For m.   I f  bot h a posi t i ve and negat i ve pr essur e 
t est s wer e per f or med,  bot h dat a set s ar e t oget her  t o be i nput  i n t he 
spr eadsheet .   Compar e out put  f r om t he spr eadsheet  agai nst  t he l eakage r at e 
goal .   The envel ope passes t he t est  i f  t he l eakage r at e,  as cal cul at ed 
usi ng t he spr eadsheet ,  i s  equal  t o or  l ower  t han t he Ar chi t ect ur al  Pl us 
HVAC Syst em l eakage r at e goal .

3. 4. 2. 2   Pr epar i ng t he Bui l di ng f or  t he Pr essur e Test

I n pr epar at i on of  t hi s t est ,  de- ener gi ze al l  ai r  movi ng devi ces wi t hi n 
t hi s envel ope by put t i ng t hei r  cont r ol s i n t he Unoccupi ed mode.   Thi s 
al l ows t he bui l di ng' s HVAC cont r ol s t o c l ose al l  associ at ed mot or i zed 
i nt ake,  exhaust ,  and r el i ef  damper s.   Make no ot her  changes t o t he HVAC 
syst ems.   Tempor ar i l y  seal i ng di f f user s,  gr i l l es,  r egi st er s,  k i t chen 
hoods,  exhaust  hoods,  f ans,  ai r  handl i ng uni t s and al l  ot her  HVAC syst em 
el ement s wi t h t ape and/ or  pl ast i c sheet i ng or  any ot her  means i s not  
al l owed.    I f  t he envel ope i ncl udes a f i r epl ace hear t h do not  seal  i t  wi t h 
t ape and pl ast i c.   Use t he t abl e bel ow f or  f ur t her  gui dance i n bui l di ng 
pr epar at i on.
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Bui l di ng Component Envel ope Condi t i on

Ai r  handl i ng uni t s,  duct  f ans As f ound ( open)

Cl ot hes dr yer Of f

Cl ot hes dr yer  vent s As f ound ( no pr epar at i on)

Damper s -  i nt ake,  exhaust As f ound ( no pr epar at i on)

Di f f user s,  r egi st er s,  gr i l l es wi t hi n t he 
envel ope

As f ound ( open)

Door s,  per sonnel  t ype,  at  t he envel ope 
per i met er

Secur ed cl osed

Door s,  per sonnel  t ype,  wi t hi n t he envel ope Secur ed ( pr opped)  open

Door s,  r ol l - up t ype,  at  t he envel ope 
per i met er

Cl osed ( no pr epar at i on)

Exhaust  hoods Cl osed

Fi r epl ace hear t h As f ound ( open)

Ki t chen hoods As f ound ( open)

Pi l ot  l i ght  and associ at ed f uel  val ve Ext i ngui shed and cl osed,  r espect i vel y

Vent ed combust i on appl i ance Of f

Vent ed combust i on appl i ance exhaust  f l ue As f ound ( open)

Wi ndows Secur ed cl osed

] 3. 5   CONDUCTI NG THE PRESSURE TEST

Not i f y t he Cont r act i ng Of f i cer  at  l east  10 wor ki ng days bef or e conduct i ng 
t he pr essur e t est s t o pr ovi de t he Gover nment  t he oppor t uni t y t o wi t ness 
t he t est s and t o moni t or  weat her  f or ecast s f or  condi t i ons f avor abl e f or  
t est i ng.   Do not  pr essur e t est  unt i l  ver i f y i ng t hat  t he cont i nuous ai r  
bar r i er  i s  i n pl ace and i nst al l ed wi t hout  f ai l ur es i n accor dance wi t h 
i nst al l at i on i nst r uct i ons.   Dur i ng t he pr essur e t est  per i odi cal l y i nspect  
t empor ar i l y  seal ed i t ems t o ensur e t hey ar e st i l l  seal ed.   Seal s on 
t empor ar i l y  seal ed i t ems t end t o r el ease mor e r eadi l y at  hi gher  
pr essur es.   Test  dat a obt ai ned af t er  t empor ar i l y  seal ed i t ems become 
unseal ed cannot  be used as i nput  i nt o t he cal cul at i on pr ogr am.   Fol l ow t he 
Envel ope Pr essur e Test  Pr ocedur es i n t he par agr aphs bel ow.   Submi t  
det ai l ed pr essur e t est  pr ocedur es i ndi cat i ng t he t est  appar at us,  t he t est  
met hods and pr ocedur es,  and t he anal ysi s met hods t o be empl oyed f or  t he 
bui l di ng envel ope pr essur e ( ai r  t i ght ness)  t est .   Submi t  t hese pr ocedur es 
not  l at er  t han 60 days af t er  Not i ce t o Pr oceed.

3. 5. 1   Ext end Pneumat i c Tubes and Est abl i sh a Ref er ence Di f f er ent i al  
Pr essur e 

Conf i r m t he var i ous zones wi t hi n t he envel ope have a r el at i vel y uni f or m 
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i nt er i or  pr essur e di st r i but i on by est abl i shi ng a r epr esent at i ve 
di f f er ent i al  pr essur e bet ween t he envel ope and t he out door s wi t h bl ower  
door  or  t r ai l er - mount ed f ans oper at i ng.   The number  of  i ndoor  pr essur e 
di f f er ence measur ement s ( pneumat i c hoses)  r equi r ed depends on t he number  
of  i nt er i or  zones separ at ed by bot t l e necks t hat  coul d cr eat e s i gni f i cant  
pr essur e dr ops ( e. g.  door ways and st ai r wel l s) .   Ext end at  l east  f our  
pneumat i c hoses ( di f f er ent i al  pr essur e moni t or i ng por t s)  t o l ocat i ons 
wi t hi n t he envel ope t hat  ar e physi cal l y opposi t e of  each ot her .   I n 
mul t i pl e st or y bui l di ngs,  especi al l y t hose over  t hr ee st or i es,  ext end 
hoses t o mul t i pl e f l oor s.   Locat e t he hose ends away f r om t he ef f ect s of  
ai r  di schar ge f r om bl ower  t est  equi pment .   Sel ect  one of  t he f our  ( or  
mor e)  i nt er i or  hoses,  one j udged by t he t est  agency t o be t he most  
unaf f ect ed by ai r  vel oci t y pr oduced by bl ower  t est  equi pment ,  t o ser ve as 
t he i nt er i or  r ef er ence pr essur e por t .   Ext end at  l east  one addi t i onal  
pneumat i c hose t o t he out door s ( out door  pr essur e por t ) .   To t he end of  
t hi s hose mani f ol d at  l east  f our  hoses t oget her  and t er mi nat e each hose on 
a di f f er ent  s i de of  t he bui l di ng.   Wi t h t he envel ope seal ed and t he 
bl ower s ener gi zed,  measur e t he di f f er ent i al  pr essur e usi ng t he i nt er i or  
r ef er ence pr essur e por t  and t he f our  out door  pr essur e por t s.   Then measur e 
and r ecor d t he di f f er ent i al  pr essur e by i ndi v i dual l y usi ng each of  t he 
r emai ni ng t hr ee i nt er i or  hoses.   Ensur e each r eadi ng i s wi t hi n pl us or  
mi nus 10 per cent  of  t he r ef er ence r eadi ng.   Thus at  an aver age 75 Pa 
maxi mum pr essur e di f f er ence acr oss t he envel ope,  t he di f f er ence bet ween 
t he hi ghest  and l owest  i nt er i or  pr essur e di f f er ence measur ement s shoul d be 
15 Pa or  l ess.   I f  t hi s condi t i on cannot  be met ,  at t empt  t o cr eat e 
addi t i onal  ai r  pat hways wi t hi n t he envel ope t o mi ni mi ze pr essur e 
di f f er ences wi t hi n t he envel ope.  I f  necessar y,  move t he i nt er i or  hose 
ends.   See st ep 2. 13 of  t he Ai r  Leakage Test  For m i n Appendi x A.

3. 5. 2   Bi as Pr essur e Readi ngs

Wi t h t he f an pr essur i zat i on equi pment  de- ener gi zed and t he envel ope 
seal ed,  obt ai n t he di f f er ent i al  pr essur e bet ween t he out door s and t he 
envel ope.   Recor d 12 bi as pr essur e r eadi ngs bef or e t he pr essur e t est  and 
12 bi as pr essur e r eadi ngs af t er  t he pr essur e t est .   Each r eadi ng i s t he 
aver age of  t en or  mor e 1- second measur ement s.   I ncl ude posi t i ve and 
negat i ve s i gns f or  each r eadi ng.   To hel p dampen bi as pr essur es t hat  
s i gni f i cant l y cont r i but e t o t est  pr essur e,  r educe t emper at ur e di f f er ences 
bet ween i ndoor  and out door  ai r .   Temper at ur e di f f er ences can be r educed by 
oper at i ng t est  f an equi pment  f or  a f ew mi nut es t o r epl ace most  of  t he 
i ndoor  ai r  wi t h out door  ai r .

3. 5. 3   Test i ng i n Bot h Posi t i ve and Negat i ve Di r ect i ons

The pr ef er r ed met hod f or  t est i ng a bui l di ng envel ope i s t o t est  i n bot h 
t he pr essur i zed and depr essur i zed di r ect i ons.   Test i ng i n one di r ect i on i s 
onl y al l owed i f  opposi t e di r ect i on t est i ng cannot  l ogi st i cal l y be 
per f or med due t o t est  equi pment  l i mi t at i ons or  r est r i ct i ons.   Af t er  
obt ai ni ng t he pr e- t est  bi as di f f er ent i al  pr essur e r eadi ngs,  conduct  t he 
pr essur e t est .   Recor d t he envel ope pr essur es ( i n uni t s of  Pascal s)  f r om 
one i nt er i or  pneumat i c hose ( moni t or i ng por t )  and t he out door  pneumat i c 
hose( s) ,  aver aged or  mani f ol ded,  wi t h cor r espondi ng f l ows ( i n uni t s of  L/ s
)  f or  each f an.    Recor d t he f l ow r at es at  at  l east  10 t o 12 posi t i ve and 
10 t o 12 negat i ve bui l di ng pr essur e r eadi ngs.   I f  conduct i ng bot h posi t i ve 
and negat i ve pr essur e t est s t he l owest  al l owabl e t est  pr essur e i s 40 Pa 
and t he hi ghest  t est  pr essur e i s 85 Pa.   Keep at  l east  25 Pa di f f er ence 
bet ween t he l owest  and hi ghest  t est  pr essur e r eadi ngs.   I ncl ude t he 75 Pa 
pr essur e val ue bet ween t he l owest  and hi ghest  r eadi ngs.   The 10 t o 12 
r eadi ngs i n each di r ect i on ar e t o be r oughl y evenl y spaced al ong t he r ange 
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of  pr essur es and f l ows.   Af t er  t est i ng i s compl et e de- ener gi ze t he 
equi pment  used t o pr ovi de pr essur i zat i on and obt ai n an addi t i onal  10 t o 12 
post - t est  bi as pr essur e r eadi ngs.   None of  t he bi as pr essur e r eadi ngs ar e 
al l owed t o exceed 30 per cent  of  t he mi ni mum t est  pr essur e.   I f  t hese 
l i mi t s ar e exceeded t he t est  f ai l s  and must  be r epeat ed.  

[ 3. 5. 4   Si ngl e Di r ect i on Test i ng

Af t er  obt ai ni ng t he 12 af or ement i oned bi as pr essur e r eadi ngs,  conduct  t he 
[ posi t i ve] [ negat i ve]  pr essur e t est .   Obt ai n f l ow r at es at  10 t o 12 r oughl y 
evenl y spaced pr essur e r eadi ngs over  a pr essur e r ange of  [ 50 t o 85] [ 25 t o 
50]  Pa.   Af t er  t he dat a i s r ecor ded,  de- ener gi ze t he bl ower  equi pment  and 
obt ai n an addi t i onal  10 t o 12 bi as pr essur e r eadi ngs.   None of  t he bi as 
pr essur e r eadi ngs may exceed 10 per cent  of  t he mi ni mum t est  pr essur e.   I f  
t hese l i mi t s ar e exceeded t he t est  f ai l s .

] 3. 5. 5   Usi ng a Bui l di ng' s Own Ai r  Handl i ng Syst em t o Pr essur e Test  an 
Envel ope

3. 5. 5. 1   Test  Set up

Tempor ar i l y  seal  t he envel ope i n a manner  s i mi l ar  t o t hat  f or  t est i ng wi t h 
bl ower  door  or  t r ai l er - mount ed f ans.   To posi t i vel y pr essur i ze t he 
envel ope,  de- ener gi ze al l  vent i l at i on equi pment  and cl ose al l  associ at ed 
damper s,  except  t hose out si de ai r  i nt ake damper s associ at ed wi t h suppl y 
f ans t hat  wi l l  be used t o pr essur i ze t he bui l di ng envel ope.   Ful l y open 
t hese damper s.   For  t he negat i ve pr essur e t est ,  de- ener gi ze al l  
vent i l at i on equi pment  except  f or  t hose f ans t hat  wi l l  be used t o 
de- pr essur i ze t he envel ope.   Al l  damper s associ at ed wi t h de- ener gi zed f ans 
ar e t o be cl osed and al l  exhaust  damper s associ at ed wi t h f ans used t o 
de- pr essur i ze t he envel ope wi l l  be f ul l y  opened.

3. 5. 5. 2   Measur i ng Ai r f l ows

When usi ng t he bui l di ng' s own ai r  handl i ng syst em t o pr essur e t est  t he 
envel ope,  ai r  f l ows can gener al l y be measur ed usi ng one of  t he f ol l owi ng 
met hods:

a.   [ When t est i ng usi ng t he bui l di ng' s own ai r  handl i ng syst em,  ensur e 
f l ow r eadi ngs obt ai ned by anemomet er  compl y wi t h ASTM D3464. ] Pi t ot  
t ube or  hot  wi r e anemomet er  t r aver se i n accor dance wi t h ASTM D3464.

b.   Pr essur e compensat ed shr ouds ( especi al l y r ecommended f or  r oof t op 
exhaust  f ans)

c.   Tr acer  gas met hods f or  measur i ng ai r f l ows i n duct s i n accor dance wi t h 
ASTM E2029.   Do not  use t r acer  gas decay,  const ant  i nj ect i on and 
const ant  concent r at i on met hods f or  est i mat i ng t he t ot al  vent i l at i on 
r at e of  t he envel ope.

3. 5. 5. 3   Out door  Ai r  Fl ow Measur i ng St at i ons

Ai r  f l ow st at i ons may be used t o measur e out door  ai r f l ows i f  one of  t he 
above met hods i s used t o check accur acy of  at  l east  one ai r  f l ow r eadi ng 
f or  each st at i on or  i f  t he desi gn of  t he HVAC syst em speci f i cal l y pl aced 
out door  ai r  f l ow st at i ons i n l ocat i ons t hat  wi l l  y i el d accur at e r esul t s.   
Fi el d ver i f y t he accur acy of  r eadi ngs at  t he ai r  f l ow measur i ng st at i ons 
bef or e obt ai ni ng pr essur e t est  r eadi ngs.
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3. 5. 6   Pr essur e Test i ng -  Speci al  Cases

[ 3. 5. 6. 1   Pr essur e Test i ng a Tal l  or  Lar ge Bui l di ng Envel ope

Pr essur e t est i ng t he envel ope of  a t al l  or  l ar ge bui l di ng may be 
unwor kabl e and unr eal i st i c usi ng bl ower  door  or  t r ai l er - mount ed 
equi pment .   I n t hi s case,  t he t est  agency may def i ne and pr essur e t est  
separ at e zones or  f l oor s wi t hi n t he envel ope and sum t he l eakage of  al l  of  
t he zones t o cr eat e an over al l  envel ope l eakage r at e.   Usi ng t hi s met hod,  
t he t est  agency i s t o compl y wi t h t he r equi r ement s of  ASHRAE RP- 935.

] 3. 5. 6. 2   Pr essur e Test i ng a Mul t i pl e I sol at ed Zoned Bui l di ng

Pr essur e t est  each ext er i or  cor ner  zone pl us at  l east  an addi t i onal  20 
per cent  ( as measur ed by f l oor  ar ea)  of  r emai ni ng zones.   The Cont r act i ng 
Of f i cer  i s r esponsi bl e f or  sel ect i ng whi ch of  t hese addi t i onal  zones t o 
t est .   I f  al l  zones pass t he pr essur e t est  i t  i s  assumed t hat  al l  unt est ed 
zones al so pass and no f ur t her  t est i ng i s r equi r ed.   I f ,  however ,  any zone 
f ai l s t o pass t he t est ' s l eakage r equi r ement s,  r e- seal  and r e- t est  unt i l  
i t  passes i n accor dance wi t h par agr aph FAI LED PRESSURE TEST.   Test  an 
addi t i onal  20 per cent  of  pr evi ousl y unt est ed zones.   I f  al l  t est ed zones 
pass,  no f ur t her  t est i ng i s needed.   I f  any zone i n t hi s gr oup f ai l s t he 
t est  r e- seal  and r e- t est  t he zone unt i l  i t  passes.   Cont i nue t hi s pr ocess 
unt i l  al l  t he t est ed zones pass.   When t est i ng a zone,  t he door s t o al l  
adj acent  zones t hat  shar e a common sur f ace wi t h t he t est ed zone ar e t o 
have t hei r  door s opened t o t he out door s.   The r esul t i ng l eakage f r om t he 
t est  zoned i s t hat  t hr ough al l  6 suf aces ( 4 wal l s,  r oof  and f l oor ,  f or  a 
r ect angul ar  shaped zone) .

3. 5. 6. 3   Pr essur e Test i ng a Bui l di ng Addi t i on

I f  t he exi st i ng bui l di ng i s occupi ed,  coor di nat e t he pr essur e t est  wi t h 
bui l di ng r epr esent at i ves.   I n pr epar at i on of  t he t est ,  de- ener gi ze t he ai r  
handl i ng syst em ser vi ng t hat  por t i on of  t he exi st i ng bui l di ng t hat  shar es 
sur f aces wi t h t he new bui l di ng addi t i on.   Pr essur e t est i ng a new bui l di ng 
addi t i on may al so r equi r e pr essur i z i ng t hat  par t  of  t he exi st i ng bui l di ng 
t hat  shar es sur f aces i n common wi t h t he new bui l di ng addi t i on.   I f  an ai r  
bar r i er  i s  appl i ed t o t he common sur f aces separ at i ng t he exi st i ng bui l di ng 
f r om t he new addi t i on,  pr i or  t o t he t est  pr op open a suf f i c i ent  quant i t y 
of  door s and/ or  wi ndows t o keep t he exi st i ng bui l di ng at  t he same pr essur e 
as t he out door s.   I f  an ai r  bar r i er  i s  not  appl i ed t o t he common sur f aces 
separ at i ng t he exi st i ng bui l di ng f r om t he new addi t i on,  pr essur i ze t hat  
par t  of  t he exi st i ng bui l di ng t hat  shar es sur f aces i n common wi t h t he 
bui l di ng addi t i on t o t he same l evel  as t he as t he addi t i on usi ng separ at e 
t est  pr essur i zat i on equi pment .

3. 5. 7   Fai l ed Pr essur e Test

I f  t he pr essur e t est  f ai l s  t o meet  t he est abl i shed cr i t er i a,  use 
di agnost i c t est  met hods descr i bed i n par agr aph LOCATI NG LEAKS BY 
DI AGNOSTI C TESTI NG t o di scover  t he l eak l ocat i ons.  Pr ovi de addi t i onal  
per manent  seal i ng measur es t o r educe or  el i mi nat e l eak sour ces di scover ed 
dur i ng di agnost i c t est i ng.  Ret est  ( per f or m anot her  pr essur e t est )  af t er  
seal i ng has been compl et ed.   Repeat  t hi s sequence of  document i ng t est  
r esul t s i n t he t est  r epor t ,  per f or mi ng di agnost i c t est s,  document i ng 
r ecommendat i ons f or  addi t i onal  seal i ng measur es i n t he t est  r epor t ,  
seal i ng l eak l ocat i ons per  r ecommendat i ons,  and r e- t est i ng as necessar y 
unt i l  t he bui l di ng envel ope passes t he pr essur e t est  and i s i n compl i ance 
wi t h t he per f or mance r equi r ement s.
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3. 5. 8   Ai r  Leakage Test  Repor t

Repor t  vol umet r i c f l ow r at es and cor r espondi ng di f f er ent i al  pr essur es i n 
l i t er s per  second ( L/ s)  and Pascal s ( Pa) ,  r espect i vel y,  on t he Ai r  Leakage 
Test  For m sampl e f or m f ound i n Appendi x A.   Popul at e t he accompanyi ng 
spr eadsheet  f i l e ent i t l ed Pr essur e Test  Dat a Anal ysi s wi t h i nf or mat i on 
obt ai ned dur i ng t he t est .   The spr eadsheet  uses equat i ons f ound i n 
ASTM E779 or  JI S A 2201 as a basi s f or  cal cul at i ng t he envel ope l eakage 
r at e.   Ot her  s i mi l ar  l eakage r at e cal cul at i on pr ogr ams cannot  be used or  
submi t t ed f or  r evi ew.   Submi t  a pr i nt out  of  t he dat a i nput  and out put  i n 
t he r epor t .   Shoul d any ai r  t i ght ness ( pr essur e)  t est  f ai l ,  t he pr essur e 
t est  r epor t  i s  t o i ncl ude dat a and r esul t s f r om al l  pr evi ous f ai l ed t est s 
al ong wi t h t he f i nal  successf ul  t est  dat a and r esul t s.   I ndi cat e i f  t he 
r esul t i ng l eakage r at e di d or  di d not  meet  t he goal  l eakage r equi r ement .   
I dent i f y and document  def i c i enci es i n t he bui l di ng const r uct i on upon 
f ai l ur e of  a t est  t o meet  t he speci f i ed maxi mum l eakage r at e.

I ncl ude t he Test  Agency Qual i f i cat i on Sheet ,  Ai r  Leakage Test  For m and Ai r  
Leakage Test  Resul t s For m i n t he wr i t t en r epor t .   Document  ever y t est  
set - up condi t i on wi t h di agr ams and phot os t o ensur e t he t est s can be made 
r epeat abl e.   Document  al l  pneumat i c hose t er mi nat i on l ocat i ons.   Recor d i n 
det ai l  how t he bui l di ng envel ope was pr epar ed f or  t he t est s.   Al so 
descr i be i n det ai l  whi ch bui l di ng i t ems wer e t empor ar i l y  seal ed.   I ncl ude 
phot os of  t est  equi pment  and seal i ng measur es i n t he r epor t .   I ncl ude an 
el ect r oni c ( pdf )  ver si on of  al l  t est  r epor t s on a CD.   I f  t he bui l di ng 
envel ope f ai l s t o meet  t he l eakage r at e goal ,  pr ovi de r ecommendat i ons t o 
f ur t her  seal  t he envel ope and document  t hese r ecommendat i ons i n t he t est  
r epor t .  

3. 6   LOCATI NG LEAKS BY DI AGNOSTI C TESTI NG

Use di agnost i c t est  met hods descr i bed her ei n t o di scover  obvi ous l eaks 
t hr ough t he envel ope.   Per f or m di agnost i c t est s on t he bui l di ng envel ope 
r egar dl ess of  t he envel ope meet i ng or  f ai l i ng t o meet  t he desi gnat ed 
l eakage r at e goal .  Use di agnost i c t est  met hods i n accor dance wi t h 
ASTM E1186 and i n conj unct i on wi t h pr essur i zat i on equi pment  as necessar y.   
Use t he t her mogr aphy di agnost i c t est  t o est abl i sh a basel i ne f or  envel ope 
l eakage.   Appl y addi t i onal  di agnost i c t est s ( f i nd,  f eel ,  f og or  ot her  
t est s)  as necessar y t o f ur t her  def i ne l eak l ocat i ons and pat hways 
di scover ed usi ng t her mogr aphy or  t o f i nd addi t i onal  l eaks not  r eadi l y 
det ect ed by t her mogr aphy.   Usi ng a var i et y of  di agnost i c t est s may hel p 
l ocat e l eaks t hat  woul d ot her wi se go undet ect ed i f  onl y a s i ngl e 
di agnost i c t est  wer e used.   Pay speci al  at t ent i on t o l ocat i ng l eaks at  
i nt er f aces wher e t her e i s a change i n mat er i al s or  a change i n di r ect i on 
of  l i ke mat er i al s.   These i nt er f aces,  at  a mi ni mum,  i ncl ude r oof / wal l ,  
wal l / wal l ,  f l oor / wal l ,  wal l / wi ndow,  wal l / door ,  wal l / l ouver ,  r oof  mount ed 
equi pment / r oof  cur b i nt er f aces and al l  ut i l i t y  penet r at i ons ( duct s, pi pes,  
condui t ,  et c)  t hr ough t he envel ope' s ar chi t ect ur e.   Al so use di agnost i c 
t est s t o check f or  l eakage bet ween t he ai r  duct  and duct  damper ,  when t he 
damper ,  under  nor mal  cont r ol  power ,  i s  pl aced i n t he c l osed posi t i on.  
Shoul d l eaks be di scover ed dur i ng di agnost i c t est s,  t hor oughl y document  
t hei r  exact  l ocat i ons on a f l oor  pl an so t hat  seal i ng can be l at er  
appl i ed,  i f  r equi r ed or  as di r ect ed.   I f  t he envel ope passes t he l eakage 
t est ,  use t he di agnost i c t est  pr ocedur e descr i bed above t o i dent i f y 
obvi ous l eakage l ocat i ons.   Seal  t he l eaks at  t he di scr et i on of  t he COR 
based on t he magni t ude,  l ocat i on,  pot ent i al  f or  l i qui d moi st ur e 
penet r at i on or  r et ent i on,  pot ent i al  f or  condensat i on,  pr esence of  dayl i ght  
t hr ough an ar chi t ect ur al  sur f ace or  i f  t he l eakage l ocat i on coul d 
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pot ent i al l y  cause r api d det er i or at i on or  mol d gr owt h of ,  or  i n t he 
bui l di ng envel ope mat er i al s and assembl i es.   Appl y seal i ng measur es af t er  
di agnost i c t est i ng i s compl et e and al l  pr essur i zat i on bl ower s ar e of f .   To 
ver i f y t hat  t he appl i ed seal i ng measur es t hat  ar e ef f ect i ve,  r e- t est  f or  
l eaks usi ng t he same di agnost i c met hods t hat  di scover ed t he l eak.   Reseal  
and r et est  unt i l  t he envel ope meet s t he l eakage r at e goal  and al l  obvi ous 
l eaks t hr ough t he envel ope ar e seal ed.   

3. 6. 1   Fi nd Test

Use vi sual  obser vat i on t o l ocat e dayl i ght  and/ or  ar t i f i c i al  l i ght  
st r eami ng f r om t he opposi t e s i de of  t he envel ope.   Obser ve al l  i nt er f aces 
i dent i f i ed above.

3. 6. 2   Feel  Test

Use t he bui l di ng' s ai r  handl i ng syst em or  bl ower  door  equi pment  t o 
negat i vel y pr essur i ze t he bui l di ng envel ope,  t o at  l east  25 Pa but  no 
gr eat er  t han 85 Pa,  wi t h r espect  t o t he out door s.   The l ar ger  t he pr essur e 
di f f er ence,  t he easi er  di scover i ng l eaks by f eel i ng t hem becomes.   Whi l e 
i nsi de t he envel ope,  hand f eel  r oof / wal l ,  wal l / wal l ,  and f l oor / wal l  
i nt er f aces and ut i l i t y  penet r at i ons ( duct s,  pi pes,  condui t ,  et c)  f or  l eaks 
and not e t he l eak l ocat i ons on a f l oor  pl an.   The " Feel "  t est  may al so be 
used t o check f or  l eaks bet ween t he duct wor k and duct wor k damper .   To do 
t hi s,  posi t i vel y pr essur i ze t he envel ope and check f or  ai r  movement  f r om 
t he envel ope ext er i or .

3. 6. 3   I nf r ar ed Ther mogr aphy Test

Avoi d per f or mi ng t her mogr aphy t est s j ust  af t er  pr essur e t est i ng t he 
bui l di ng envel ope ( pr essur i z i ng and/ or  depr essur i z i ng t he bui l di ng 
envel ope)  as t her mogr aphy r eadi ngs may be i naccur at e due t o excessi ve 
ai r - wash.  Per f or m t her mogr aphy ei t her  bef or e t he pr essur e t est  or  wai t  an 
appr opr i at e amount  of  t i me af t er  pr essur e t est  compl et i on f or  t he 
t emper at ur es wi t hi n t he bui l di ng envel ope t o st abi l i ze bef or e st ar t i ng t he 
t her mogr aphy t est s.   Coor di nat e t her mogr aphy exami nat i on wi t h t he pr essur e 
t est  agency and t he t est  agency' s pr essur i zat i on equi pment .   The pr essur e 
t est  agency i s t o al l ow adequat e t i me f or  t he t her mogr apher  t o per f or m a 
compl et e t her mogr aphi c exami nat i on,  as descr i bed her ei naf t er ,  of  t he 
envel ope i nt er i or  and ext er i or .

3. 6. 3. 1   Ther mogr aphy Test  Met hods

Bef or e t her mogr aphi c t est i ng,  r emove f ur ni t ur e,  const r uct i on equi pment ,  
and al l  ot her  obst r uct i ons bot h i nsi de and out si de t he bui l di ng as 
necessar y t o gai n a c l ear  f i el d of  v i ew.   I n t he Ther mogr aphi c 
I nvest i gat i on Repor t ,  document  al l  ar eas wher e obst r uct i ons r emai n.   For  
ext er i or  t her mal  exami nat i on of  t he envel ope,  ver i f y t hat  no di r ect  sol ar  
r adi at i on has heat ed t he envel ope sur f aces t o be exami ned f or  a per i od of  
appr oxi mat el y 3 hour s f or  f r ame const r uct i on and f or  appr oxi mat el y 8 hour s 
f or  masonr y veneer  const r uct i on.   Conduct  ext er i or  i nvest i gat i ons af t er  
sunset ,  bef or e sunr i se,  or  on an over cast  day when t he i nf l uence of  sol ar  
r adi at i on can be det er mi ned t o be mi ni mal .   Li mi t  ext er i or  exami nat i ons t o 
t i mes when t he i nf l uence of  sol ar  r adi at i on i s mi ni mal ,  such as af t er  
sunset  or  bef or e sunr i se or  dur i ng an over cast  day.   Conduct  t her mal  
i magi ng t est s onl y when wi nd speeds ar e l ess t han 8 mph at  t he t i me of  
anal ysi s and at  t he end of  anal ysi s.   Document  any var i at i ons i n wi nd 
dur i ng t he t est .   Document  al l  var i at i ons of  t est  condi t i ons i n t he 
Ther mogr aphi c I nvest i gat i on Repor t .  Test  onl y when ext er i or  sur f aces ar e 
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dr y.  Moni t or  and document  ongoi ng t est  par amet er s,  such as t he 
t emper at ur es i nsi de and out si de t he ai r  bar r i er  envel ope,  wi nd speed,  and 
di f f er ent i al  pr essur e.   

3. 6. 3. 1. 1   Ther mogr aphy Test i ng of  t he Ai r  Bar r i er

Test  t he bui l di ng envel ope i n accor dance wi t h I SO 6781,  and ASTM E1186.   
Per f or m a compl et e t her mogr aphi c i nspect i on consi st i ng of  t he f ul l  
i nspect i on of  t he i nt er i or  and ext er i or  of  t he compl et e ai r  bar r i er  
envel ope.   Document  envel ope ar eas t hat  ar e i naccessi bl e f or  t est i ng.  Use 
i nf r ar ed t her mogr aphy t echnol ogy i n concer t  wi t h st andar d pr essur i zat i on 
met hods ( bl ower  door s,  t r ai l er  mount ed f ans and/ or  t he bui l di ng' s own ai r  
handl i ng syst ems)  t o l ocat e l eaks t hr ough t he ai r  bar r i er .   Because 
t her mogr aphy wor ks best  wi t h at  l east  a 10 degr ee C t emper at ur e di f f er ence 
bet ween t he envel ope i nt er i or  and t he ext er i or ,  adj ust  t he HVAC syst em,  i f  
possi bl e,  t o cr eat e or  enhance t hi s t emper at ur e di f f er ence.   The mi ni mum 
al l owabl e t emper at ur e di f f er ence i s 1. 7 degr ee C.   Mai nt ai n t hi s 
t emper at ur e di f f er ence f or  at  l east  3 hour s pr i or  t o t he t est .   Use 
pr essur i zat i on met hods t o est abl i sh a mi ni mum of  +20 Pa pr essur e 
di f f er ence wi t h r espect  t o t he out door s whi l e usi ng an i nf r ar ed camer a t o 
v i ew t he envel ope f r om out door s.  When vi ewi ng wi t h t he camer a f r om i nsi de 
t he envel ope,  keep t he envel ope at  a pr essur e di f f er ent i al  of  - 20 Pa wi t h 
r espect  t o t he out door s usi ng pr essur e t est i ng equi pment  or  t he bui l di ng' s 
own ai r  handl i ng syst em.

3. 6. 3. 2   Ther mogr aphy Test  Resul t s

Document  t he l ocat i on of  al l  l eaks,  anomal i es,  and unusual  t her mal  
f eat ur es on a f l oor  pl an and/ or  el evat i on v i ew and cat al og t hem wi t h a 
v i s i bl e l i ght  pi ct ur e f or  l ocat i ng t he def ect  f or  cor r ect i on.   The 
t her mogr apher  i s t o r ecommend cor r ect i ve act i ons t o el i mi nat e t he l eaks,  
anomal i es and unusual  t her mal  f eat ur es.   Wher e l eaks ar e f ound per f or m 
cor r ect i ve seal i ng as necessar y t o achi eve t he whol e envel ope ai r  l eakage 
r at e speci f i ed.   Af t er  seal i ng,  agai n use t her mogr aphy i n concer t  wi t h 
st andar d pr essur i zat i on met hods t o ver i f y t hat  t he ai r  l eakage has been 
r educed.   Af t er  t hese l eaks have been per manent l y seal ed not e al l  act i ons 
t aken on t he dr awi ngs or  i n t he Ther mogr aphi c I nvest i gat i on Repor t .   
Submi t  t he dr awi ngs f or  appr oval  as par t  of  t he Ther mogr aphi c 
I nvest i gat i on Repor t .   Al so i ncl ude t her mogr aphi c phot os t hat  show wher e 
l eaks wer e di scover ed.   I ncl ude t her mogr ams usi ng an i magi ng pal et t e t hat  
c l ear l y shows t he obser ved t her mal  pat t er ns i ndi cat i ng ai r  l eakage.   The 
Cont r act i ng Of f i cer ' s Repr esent at i ve i s t o wi t ness al l  t est i ng.

3. 6. 4   Fog Test

Bef or e usi ng a t heat r i cal  f og gener at or ,  di sabl e al l  bui l di ng smoke 
det ect or s as t hey may al ar m when f og i s i ssued.   Coor di nat e f og t est s and 
t he di sabl i ng of  al l  smoke det ect or s wi t h t he Cont r act i ng Of f i cer ' s 
r epr esent at i ve and t he l ocal  f i r e depar t ment  as necessar y.   Use pr essur e 
t est  equi pment  or  t he bui l di ngs own ai r  handl i ng syst em t o posi t i vel y 
pr essur i ze t he bui l di ng envel ope t o at  l east  25 Pa but  not  gr eat er  t han 85 
Pa over  t he out door s.   Usi ng a t heat r i cal  f og gener at or  wi t hi n t he 
envel ope,  di r ect  f og at  suspect ed l eakage poi nt s such as at  bui l di ng 
i nt er f aces.   Test  t he f ol l owi ng i nt er f aces:  r oof / wal l ,  wal l / wal l ,  
f l oor / wal l ,  wal l / wi ndow,  r oof / mount ed mechani cal  equi pment .   Fr om t he 
vant age poi nt  i mmedi at el y out si de t he envel ope and opposi t e t hat  of  t he 
i nt er f ace bei ng t est ed,  obser ve t he ef f ect  as t he f og i s i ssued.   
Det ect i on may al so be f ur t her  enhanced by usi ng a scent ed f og l i qui d or  a 
f og l i qui d t hat  pr oduces a col or ed f og.   Look f or  f og and smel l  f or  
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associ at ed odor  per col at i ng t hr ough t he i nt er f ace.   Al so use smoke puf f er s 
and smoke st i cks as necessar y t o l ocat e l eaks at  t hese and ot her  i nt er f ace 
l ocat i ons.  I f  t he Ar chi t ect ur al  Pl us HVAC Syst em pr essur e t est  wi l l  be/ was 
per f or med i nt r oduce f og i nt o duct wor k t o check f or  l eakage bet ween 
duct wor k and associ at ed damper s.   Af t er  f og t est i ng has ended,  r eact i vat e 
t he bui l di ng smoke det ect or s and not i f y t he Cont r act i ng Of f i cer  and l ocal  
f i r e depar t ment  t hat  t he t est  has ended.   Af t er  seal i ng has been compl et ed 
r et est  t hese ar eas usi ng f og.   Seal  addi t i onal  l eaks t hat  ar e f ound.

3. 6. 5   Di agnost i c Test  Repor t

Once t he di agnost i c t est s have been compl et ed and t he l eakage l ocat i ons 
i dent i f i ed and seal ed,  document  t hese pr ocedur es,  l ocat i ons and 
r ecommendat i ons i n t he di agnost i c t est  r epor t .   Submi t  pl an and/ or  pr of i l e 
dr awi ngs t hat  t hor oughl y i dent i f y l eak l ocat i ons.   Descr i be i n det ai l  al l  
l eak l ocat i ons so t hat  t he seal - up cr ew knows wher e t o appl y seal i ng 
measur es.   Af t er  seal i ng measur es have been appl i ed,  descr i be t he met hods 
used al ong wi t h appl i cabl e phot os of  t he f i nal  seal ed condi t i on.

3. 6. 5. 1   Ther mogr aphi c I nvest i gat i on Repor t

Submi t  a r epor t  of  each t her mogr aphi c i nvest i gat i on i dent i f y i ng t he 
t her mal  di scont i nui t i es i n t he t her mal  cont r ol  l ayer .   I ndi cat e i n t he 
f i nal  r epor t  l ocat i ons t o whi ch i mpr ovement s f or  bot h t he ai r  cont r ol  
l ayer  and t he t her mal  cont r ol  l ayer  wer e made t o r educe ai r  l eaks and 
cor r ect  di scont i nui t i es i n t he t her mal  cont r ol  l ayer .   I ncl ude i n t he 
r epor t  some sel ect ed r adi omet r i c i mages of  suspect ed f ai l ur e poi nt s i n t he 
ai r  bar r i er  envel ope t hat  i ndi cat e bef or e and af t er  condi t i ons. [   Devot e a 
chapt er ( s)  of  t he Ther mogr aphi c I nvest i gat i on Repor t  t o i dent i f y i ng 
suspect ed poi nt s of  t her mal  br i dgi ng,  moi st ur e mi gr at i on t hr ough r oof s and 
wal l s,  and i nsul at i on voi ds. ]   I ndi cat e i n t he f i nal  r epor t  i mpr ovement s 
t hat  wer e made t o t he envel ope t o r educe ai r  l eaks.   I ncl ude t he f ol l owi ng 
i t ems i n t he r epor t :

a.   Br i ef  descr i pt i on of  t he bui l di ng const r uct i on
 

b.   Types of  i nt er i or  and ext er i or  sur f ace mat er i al s used i n t he bui l di ng.

c.   Geogr aphi cal  or i ent at i on of  t he bui l di ng wi t h a descr i pt i on of  t he 
ext er i or  sur r oundi ngs i ncl udi ng ot her  bui l di ngs,  veget at i on,  
l andscapi ng,  and sur f ace wat er  dr ai nage.

d.   Camer a br and,  model  and ser i al  number ,  and dat e of  most  r ecent  
cal i br at i on dat e;  opt i onal  l enses wi t h ser i al  number s ( i f  appl i cabl e)

e.   Ther mogr apher ' s and Gover nment  I nspect or ' s names

f .   Dat e and t i me of  t est s

g.   Ai r  t emper at ur e and humi di t y i nsi de t he ai r  bar r i er  envel ope

h.   Out door  ai r  t emper at ur e and humi di t y

i .   Gener al  i nf or mat i on f or  t he l ast  12 hour s on t he sol ar  r adi at i on 
condi t i ons i n t he geogr aphi c ar ea wher e t he t est  i s  bei ng per f or med.

j .   Ambi ent  condi t i ons such as pr eci pi t at i on and wi nd di r ect i on and speed 
occur r i ng wi t h t he l ast  24 hour s,  as appl i cabl e.   Ref er  t o speci f i c  
r equi r ement s i n each sect i on of  each t her mogr aphi c i nspect i on t ype f or  
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r equi r ement s i n each speci f i c  ar ea.

k.   Document at i on of  t hose por t i ons of  t he bui l di ng envel op whi ch wer e not  
wi t hi n t est  condi t i ons when t he scan was per f or med and whi ch por t i ons 
wer e obst r uct ed by adj acent  st r uct ur es,  i nt er i or  f ur ni shi ngs,  
i nt er veni ng cavi t i es or  r ef l ect i ve sur f aces.

l .   Ot her  r el evant  i nf or mat i on,  whi ch may have i nf l uenced t est  r esul t s.

m.   Dr awi ngs,  sket ches,  f l oor  pl ans and/ or  phot ogr aphs det ai l i ng t he 
l ocat i ons i n t he bui l di ngs wher e t her mogr ams wer e t aken det ai l i ng 
possi bl e i r r egul ar i t i es i n t he component s bei ng t est ed.

n.   Ther mal  i mages t aken dur i ng t he i nspect i on wi t h t hei r  r el at i ve 
l ocat i ons and wr i t t en or  voi ced r ecor ded expl anat i ons of  t he anomal y 
l i s t ed al ong wi t h v i sual  and r ef er ence i mages.

  
o.   An i dent i f i cat i on of  t he aspect s or  component s of  t he bui l di ng bei ng 

exami ned.

p.   Expl anat i ons f or  t he t ype and t he ext ent  of  each const r uct i on def ect  
obser ved dur i ng t he i nspect i on.

q.   Any r esul t s f r om addi t i onal  measur ement s and i nvest i gat i ons.   I dent i f y 
addi t i onal  equi pment  used and suppor t  wi t h t ype,  model  number ,  ser i al  
number  and dat e of  most  r ecent  cal i br at ed.

3. 6. 5. 2   Fog Test  Repor t

Document  al l  t ur bul ent  ai r  f l ow and dead ai r  spaces wi t hi n t he envel ope.   
Repor t  f og behavi or  as i t  exi t s f r om and/ or  i s ent r ai ned wi t hi n t he 
bui l di ng.   I ncl ude a f l oor  pl an i n t he r epor t  t hat  document s t he l ocat i ons 
wher e f og passed t hr ough t he envel ope.

3. 7   CALCULATI ON PROGRAM

To cal cul at e t he envel ope l eakage r at e and ot her  r equi r ed out put s,  i nput  
t he dat a obt ai ned dur i ng t he pr essur e t est s as document ed i n t he Ai r  
Leakage Test  For m ( Appendi x A)  i nt o t he Ai r  Leakage Rat e by Fan 
Pr essur i zat i on Excel  spr eadsheet .   Thi s spr eadsheet  can be f ound at  t he 
f ol l owi ng web si t e:  
ht t p: / / www. wbdg. or g/ f f c/ dod/ uni f i ed- f aci l i t i es- gui de- speci f i cat i ons- uf gs/ f or ms- gr aphi cs- t abl es

3. 8   AFTER COMPLETI ON OF THE PRESSURE AND/ OR DI AGNOSTI C TEST

Af t er  al l  pr essur e and/ or  di agnost i c t est i ng has been compl et ed unseal  al l  
t empor ar i l y  seal ed i t ems.  Unl ess ot her wi se di r ect ed by t he Cont r act i ng 
Of f i cer ,  r et ur n al l  damper s,  door s,  and wi ndows t o t hei r  pr e- t est  
condi t i on.   Remove t ape and pl ast i c f r om al l  t empor ar i l y  seal ed openi ngs,  
bei ng car ef ul  not  t o def ace pai nt ed sur f aces.   I f  pai nt  i s  r emoved f r om 
f i ni shed sur f aces,  r epai nt  t o mat ch exi st i ng sur f aces.   Unl ess ot her wi se 
di r ect ed by t he Cont r act i ng Of f i cer ' s r epr esent at i ve,  r et ur n f uel  ( gas)  
val ves t o t hei r  pr e- t est  posi t i on and r el i ght  pi l ot  l i ght s.   Ret ur n al l  
f ans and ai r  handl i ng uni t s t o pr e- t est  condi t i ons.

3. 9   REPAI R AND PROTECTI ON

Repai r  and pr ot ect i on i s t he Cont r act or ' s r esponsi bi l i t y ,  r egar dl ess of  
t he assi gnment  of  r esponsi bi l i t y  f or  t est i ng,  i nspect i on,  and si mi l ar  
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ser vi ces.   Upon compl et i on of  i nspect i on,  t est i ng,  or  sampl e t aki ng and 
si mi l ar  ser vi ces,  r epai r  damaged const r uct i on and r est or e subst r at es and 
f i ni shes,  pr ot ect  const r uct i on exposed by or  f or  qual i t y cont r ol  ser vi ce 
act i v i t i es,  and pr ot ect  r epai r ed const r uct i on.

3. 10   APPENDI CES

The f ol l owi ng f or ms ar e avai l abl e f or  downl oad as a MS Wor d f i l e at  
ht t p: / / www. wbdg. or g/ f f c/ dod/ uni f i ed- f aci l i t i es- gui de- speci f i cat i ons- uf gs/ f or ms- gr aphi cs- t abl es

Appendi x A -  Ai r  Leakage Test  For m
Appendi x B -  Ai r  Leakage Test  Resul t s For m
Appendi x C -  Test  Agency Qual i f i cat i ons Sheet

        - -  End of  Sect i on - -
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SECTI ON 07 14 00

FLUI D- APPLI ED WATERPROOFI NG
02/ 12

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

ARCHI TECTURAL I NSTI TUTE OF JAPAN ( AI J)

JASS 8 Wat er pr oof i ng Wor k St andar d Speci f i cat i on

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S A 5005 ( 2009)  Cr ushed St one and Manuf act ur ed Sand 
f or  Concr et e

JI S A 6013 ( 2014)  Pol ymer - Modi f i ed Bi t umen Roof i ng 
Sheet s

JI S A 6021 ( 2011)  Li qui d- appl i ed Compounds f or  
Wat er pr oof i ng Membr ane Coat i ngs of  
Bui l di ngs

JI S A 9521 ( 2017)  Ther mal  I nsul at i on Mat er i al s f or  
Bui l di ngs

MI NI STRY OF LAND,  I NFRASTRUCTURE,  TRANSPORT AND TOURI SM ( MLI T)

MLI T SS Chapt er  9 ( 2019)  Bui l di ng Const r uct i on St andar d 
Speci f i cat i ons -  Chapt er  9 Wat er pr oof i ng 
Const r uct i on

1. 2   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e [ f or  Cont r act or  Qual i t y 
Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When used,  a desi gnat i on 
f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he 
submi t t al  f or  t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on 
i n t he Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES:

SD- 03 Pr oduct  Dat a

Fl ui d- Appl i ed Membr ane

Membr ane Pr i mer

Bond Br eaker

  Submi t  mat er i al  descr i pt i on and physi cal  pr oper t i es,  appl i cat i on 
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det ai l s,  and r ecommendat i ons r egar di ng shel f  l i f e,  appl i cat i on 
pr ocedur es,  and pr ecaut i ons on f l ammabi l i t y  and t oxi c i t y.

SD- 11 Cl oseout  Submi t t al s

War r ant y

I nf or mat i on Car d

I nst r uct i ons To Gover nment  Per sonnel

I ncl ude copi es of  Saf et y Dat a Sheet s f or  mai nt enance/ r epai r  
mat er i al s.

1. 3   PREWATERPROOFI NG CONFERENCE

Pr i or  t o st ar t i ng appl i cat i on of  wat er pr oof i ng syst em,  ar r ange and at t end 
a pr ewat er pr oof i ng conf er ence t o ensur e a c l ear  under st andi ng of  dr awi ngs 
and speci f i cat i ons.   Gi ve t he Cont r act i ng Of f i cer  7 days advance wr i t t en 
not i ce of  t he t i me and pl ace of  meet i ng.   Ensur e t hat  t he mechani cal  and 
el ect r i cal  subcont r act or ,  f l ashi ng and sheet met al  subcont r act or ,  and ot her  
t r ades t hat  may per f or m ot her  t ypes of  wor k on or  over  t he membr ane af t er  
i nst al l at i on,  at t end t hi s conf er ence.

1. 4   DELI VERY,  STORAGE,  AND HANDLI NG

Del i ver  wat er pr oof i ng mat er i al s i n manuf act ur er ' s or i gi nal ,  unopened 
cont ai ner s,  wi t h l abel s i nt act  and l egi bl e.   Cont ai ner s of  mat er i al s 
cover ed by a r ef er enced speci f i cat i on number  shal l  bear  t he speci f i cat i on 
number ,  t ype,  and cl ass of  t he cont ent s.   Del i ver  mat er i al s i n suf f i c i ent  
quant i t y t o cont i nue wor k wi t hout  i nt er r upt i on.   St or e and pr ot ect  
mat er i al s i n accor dance wi t h manuf act ur er ' s i nst r uct i ons,  and use wi t hi n 
t hei r  i ndi cat ed shel f  l i f e.   When hazar dous mat er i al s ar e i nvol ved,  adher e 
t o speci al  pr ecaut i ons of  t he manuf act ur er ,  unl ess pr ecaut i ons conf l i c t  
wi t h l ocal ,  st at e,  and f eder al  r egul at i ons.   Pr ompt l y r emove f r om t he si t e 
mat er i al s or  i ncompl et e wor k adver sel y af f ect ed by exposur e t o moi st ur e or  
f r eezi ng.   St or e mat er i al s on pal l et s and cover  f r om t op t o bot t om wi t h 
canvas t ar paul i ns.

1. 5   ENVI RONMENTAL CONDI TI ONS

Appl y mat er i al s when ambi ent  t emper at ur e i s 4 degr ees C or  above f or  a 
per i od of  24 hour s pr i or  t o t he appl i cat i on and when t her e i s no i ce,  
f r ost ,  sur f ace moi st ur e,  or  v i s i bl e dampness on t he subst r at e sur f ace.  
Appl y mat er i al s when ai r  t emper at ur e i s expect ed t o r emai n above 4 degr ees 
C dur i ng t he cur e per i od r ecommended by t he manuf act ur er .   Moi st ur e t est  
f or  subst r at e i s speci f i ed under  par agr aph ent i t l ed " Moi st ur e Test . "   Wor k 
may be per f or med wi t hi n heat ed encl osur es,  pr ovi ded t he sur f ace 
t emper at ur e of  t he subst r at e i s mai nt ai ned at  a mi ni mum of  4 degr ees C f or  
24 hour s pr i or  t o t he appl i cat i on of  t he wat er pr oof i ng,  and r emai ns above 
t hat  t emper at ur e dur i ng t he cur e per i od r ecommended by t he manuf act ur er .

1. 6   WARRANTY

Pr ovi de r oof  syst em mat er i al  and wor kmanshi p war r ant i es meet i ng speci f i ed 
r equi r ement s.   Pr ovi de r evi s i ons or  amendment  t o st andar d membr ane 
manuf act ur er  war r ant y t o compl y wi t h t he speci f i ed r equi r ement s.   Mi ni mum 
manuf act ur er  war r ant y shal l  have no dol l ar  l i mi t ,  cover  f ul l  syst em 
wat er - t i ght ness,  and shal l  have a mi ni mum dur at i on of  10 year s.
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1. 6. 1   Roof  Membr ane Manuf act ur er  War r ant y 

Fur ni sh t he r oof  membr ane manuf act ur er ' s 10- year  no dol l ar  l i mi t  r oof  
syst em mat er i al s and i nst al l at i on wor kmanshi p war r ant y,  i ncl udi ng 
f l ashi ng,  i nsul at i on,  and accessor i es necessar y f or  a wat er t i ght  r oof  
syst em const r uct i on.   Wr i t e t he war r ant y di r ect l y t o t he Gover nment  
commenci ng at  t i me of  Gover nment ' s accept ance of  t he r oof  wor k.   Pr ovi de 
t he t he f ol l owi ng st at ement s f or  such war r ant y:

a.   I f  wi t hi n t he war r ant y per i od t he r oof  syst em,  as i nst al l ed f or  i t s 
i nt ended use i n t he nor mal  c l i mat i c and envi r onment al  condi t i ons of  
t he f aci l i t y ,  becomes non- wat er t i ght ,  shows evi dence of  moi st ur e 
i nt r usi on wi t hi n t he assembl y,  bl i s t er s,  spl i t s,  t ear s,  cr acks,  
del ami nat es,  separ at es at  t he seams,  or  shows evi dence of  excessi ve 
weat her i ng due t o def ect i ve mat er i al s or  i nst al l at i on wor kmanshi p,  t he 
r epai r  or  r epl acement  of  t he def ect i ve and damaged mat er i al s of  t he 
r oof  syst em assembl y and cor r ect i on of  def ect i ve wor kmanshi p ar e t he 
r esponsi bi l i t y  of  t he r oof  membr ane manuf act ur er .   Al l  cost  associ at ed 
wi t h t he r epai r  or  r epl acement  wor k ar e t he r esponsi bi l i t y  of  t he r oof  
membr ane manuf act ur er .

b.   The war r ant y must  r emai n i n f ul l  f or ce and ef f ect ,  i ncl udi ng emer gency 
t empor ar y r epai r s per f or med by ot her s,  when t he manuf act ur er  or  hi s 
appr oved appl i cat or  f ai l  t o per f or m t he r epai r s wi t hi n 72 hour s of  
not i f i cat i on.

1. 6. 2   Roof i ng Syst em I nst al l er  War r ant y 

The r oof  syst em i nst al l er  must  war r ant  f or  a mi ni mum per i od of  t wo year s 
t hat  t he r oof  syst em,  as i nst al l ed,  i s  f r ee f r om def ect s i n i nst al l at i on 
wor kmanshi p,  t o i ncl ude t he r oof  membr ane,  f l ashi ng,  i nsul at i on,  
accessor i es,  at t achment s,  and sheet  met al  i nst al l at i on i nt egr al  t o a 
compl et e wat er t i ght  r oof  syst em assembl y.   Wr i t e t he war r ant y di r ect l y t o 
t he Gover nment .   The r oof  syst em i nst al l er  i s  r esponsi bl e f or  cor r ect i on 
of  def ect i ve wor kmanshi p and r epl acement  of  damaged or  af f ect ed 
mat er i al s.   The r oof  syst em i nst al l er  i s  r esponsi bl e f or  al l  cost s 
associ at ed wi t h t he r epai r  or  r epl acement  wor k.

1. 6. 3   Cont i nuance of  War r ant y

Appr ove r epai r  or  r epl acement  wor k t hat  becomes necessar y wi t hi n t he 
war r ant y per i od and accompl i shed i n a manner  so as t o r est or e t he 
i nt egr i t y of  t he r oof  syst em assembl y and val i di t y of  t he r oof  membr ane 
manuf act ur er  war r ant y f or  t he r emai nder  of  t he manuf act ur er  war r ant y 
per i od.

1. 7   CONFORMANCE AND COMPATI BI LI TY

Wor k not  speci f i cal l y addr essed and any devi at i on f r om speci f i ed 
r equi r ement s must  be i n gener al  accor dance wi t h r ecommendat i ons of  t he 
MLI T SS Chapt er  9,  membr ane manuf act ur er  publ i shed r ecommendat i ons and 
det ai l s,  and compat i bl e wi t h sur r oundi ng component s and const r uct i on.

PART 2   PRODUCTS

2. 1   FLUI D- APPLI ED MEMBRANE

JI S A 6021 and compl y wi t h JASS 8.
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2. 2   MEMBRANE PRI MER

As r ecommended by t he f l ui d- appl i ed membr ane manuf act ur er  unl ess 
speci f i cal l y pr ohi bi t ed by t he manuf act ur er  of  t he f l ui d- appl i ed membr ane.

2. 3   SEALANT

As speci f i ed i n Sect i on 07 92 00 JOI NT SEALANTS.

2. 4   SEALANT PRI MER

As speci f i ed i n Sect i on 07 92 00 JOI NT SEALANTS.

2. 5   BACKI NG MATERI AL

Pr emol ded,  c l osed- cel l ,  pol yet hyl ene,  or  pol yur et hane f oam r od havi ng a 
di amet er  25 per cent  l ar ger  t han j oi nt  wi dt h bef or e bei ng compr essed i nt o 
j oi nt .   Pr ovi de bond br eaker  of  pol yet hyl ene f i l m or  ot her  sui t abl e 
mat er i al  bet ween backi ng mat er i al  and seal ant .

2. 6   [ JOI NT FI LLER

As speci f i ed i n [ Sect i on 03 30 00 CAST- I N- PLACE CONCRETE. ] ]

2. 7   BOND BREAKER

As r ecommended by t he f l ui d- appl i ed membr ane manuf act ur er .   Bond br eaker  
shal l  not  i nt er f er e wi t h t he cur i ng pr ocess or  ot her  per f or mance 
pr oper t i es of  t he f l ui d- appl i ed membr ane.

2. 8   ELASTOMERI C SHEET

Pr ef or med;  as r ecommended by t he f l ui d- appl i ed membr ane manuf act ur er .   
Bond st r engt h bet ween t he f l ui d- appl i ed membr ane and t he pr ef or med 
el ast omer i c sheet  shal l  be a mi ni mum of  7 kPa when t est ed i n accor dance 
wi t h JI S A 6013.

2. 9   ELASTOMERI C SHEET ADHESI VE

As r ecommended by t he el ast omer i c sheet  manuf act ur er .

2. 10   PROTECTI ON BOARD

Pr emol ded bi t umen composi t i on boar d,  3 mm mi ni mum t hi ckness or  ot her  
composi t i on boar d compat i bl e wi t h t he f l ui d- appl i ed membr ane.

2. 11   DRAI NAGE COURSE AGGREGATE

JI S A 5005,  s i ze 9. 5 mm t o 2. 5 mm.

2. 12   I NSULATI ON

Pol yst yr ene f oam conf or mi ng t o JI S A 9521,  t hi ckness as [ i ndi cat ed]  
[ r equi r ed by i ndi cat ed R- val ue] .
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PART 3   EXECUTI ON

3. 1   PREPARATI ON

Coor di nat e wor k wi t h t hat  of  ot her  t r ades t o ensur e t hat  component s t o be 
i ncor por at ed i nt o t he wat er pr oof i ng syst em ar e avai l abl e when needed.  
I nspect  and appr ove sur f aces i mmedi at el y bef or e appl i cat i on of  
wat er pr oof i ng mat er i al s.   Remove l ai t ance,  l oose aggr egat e,  shar p 
pr oj ect i ons,  gr ease,  oi l ,  di r t ,  cur i ng compounds,  and ot her  cont ami nant s 
whi ch coul d adver sel y af f ect  t he compl et e bondi ng of  t he f l ui d- appl i ed 
membr ane t o t he concr et e sur f ace.

3. 1. 1   Fl ashi ngs

Make penet r at i ons t hr ough sl eeves i n concr et e s l ab wat er t i ght  bef or e 
appl i cat i on of  wat er pr oof i ng.   Af t er  f l ashi ng i s compl et ed,  cover  
el ast omer i c sheet  wi t h f l ui d- appl i ed wat er pr oof i ng dur i ng wat er pr oof i ng 
appl i cat i on.

3. 1. 1. 1   Dr ai ns

Make dr ai n f l anges f l ush wi t h sur f ace of  st r uct ur al  s l ab.   Appl y a f ul l  
el ast omer i c sheet  ar ound t he dr ai n,  wi t h edges f ul l y adher ed t o dr ai n 
f l ange and t o st r uct ur al  s l ab.   Do not  adher e el ast omer i c sheet  over  j oi nt  
bet ween dr ai n and concr et e s l ab.   Do not  pl ug dr ai nage or  weep hol es.  
Cover  el ast omer i c sheet  wi t h f l ui d- appl i ed wat er pr oof i ng dur i ng 
wat er pr oof i ng appl i cat i on.   Lap el ast omer i c sheet  a mi ni mum of  100 mm ont o 
concr et e s l ab.

3. 1. 1. 2   Penet r at i ons and Pr oj ect i ons

Fl ash penet r at i ons and pr oj ect i ons t hr ough st r uct ur al  s l ab wi t h an 
el ast omer i c sheet  adher ed t o t he concr et e s l ab and t he penet r at i on.   Leave 
el ast omer i c sheet  unadher ed f or  25 mm over  j oi nt  bet ween penet r at i on and 
concr et e s l ab.   Adher e el ast omer i c sheet  a mi ni mum of  100 mm ont o 
hor i zont al  deck.

3. 1. 1. 3   Wal l s and Ver t i cal  Sur f aces

Fl ash wal l  i nt er sect i ons whi ch ar e not  of  monol i t hi c pour  or  const r uct ed 
wi t h r ei nf or ced concr et e j oi nt s wi t h an el ast omer i c sheet  adher ed t o bot h 
ver t i cal  wal l  sur f aces and concr et e s l ab.   Fl ash i nt er sect i ons whi ch ar e 
monol i t hi cal l y pour ed or  const r uct ed wi t h r ei nf or ced concr et e j oi nt s wi t h 
ei t her  an el ast omer i c sheet  or  a ver t i cal  gr ade of  f l ui d- appl i ed 
wat er pr oof i ng adher ed t o ver t i cal  wal l  sur f aces and concr et e s l ab.   Leave 
sheet  unadher ed f or  a di st ance of  25 mm f r om t he cor ner  on bot h ver t i cal  
and hor i zont al  sur f aces.

3. 1. 2   Cr acks and Joi nt s

Pr epar e v i s i bl e cr acks and j oi nt s i n subst r at e t o r ecei ve f l ui d- appl i ed 
wat er pr oof i ng membr ane by pl aci ng a bond br eaker  and an el ast omer i c s l i p 
sheet  bet ween membr ane and subst r at e.   Cr acks t hat  show movement  shal l  
r ecei ve a 50 mm bond br eaker  f ol l owed by an el ast omer i c sheet  adher ed t o 
t he deck.   Nonmovi ng cr acks shal l  be doubl e coat ed wi t h f l ui d- appl i ed 
wat er pr oof i ng.
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3. 1. 3   Pr i mi ng

Pr i me sur f aces t o r ecei ve f l ui d- appl i ed wat er pr oof i ng membr ane.   Appl y 
pr i mer  as r equi r ed by membr ane manuf act ur er ' s pr i nt ed i nst r uct i ons.

3. 2   SPECI AL PRECAUTI ONS

Pr ot ect  wat er pr oof i ng mat er i al s dur i ng t r anspor t  and appl i cat i on.   Do not  
di l ut e pr i mer s and ot her  mat er i al s,  unl ess speci f i cal l y r ecommended by 
mat er i al s manuf act ur er .   Keep cont ai ner s c l osed except  when r emovi ng 
cont ent s.   Do not  mi x r emai ns of  unl i ke mat er i al s.   Thor oughl y r emove 
r esi dual  mat er i al s bef or e usi ng appl i cat i on equi pment  f or  mi xi ng and 
t r anspor t i ng mat er i al s.   Do not  per mi t  equi pment  on t he pr oj ect  s i t e t hat  
has r esi due of  mat er i al s used on pr evi ous pr oj ect s.   Use cl eaner s onl y f or  
c l eani ng,  not  f or  t hi nni ng pr i mer s or  membr ane mat er i al s.   Ensur e t hat  
wor ker s and ot her s who wal k on cur ed membr ane wear  c l ean,  sof t - sol ed shoes 
t o avoi d damagi ng t he wat er pr oof i ng mat er i al s.

3. 3   APPLI CATI ON

Over  pr i med sur f aces,  pr ovi de a uni f or m,  wet ,  monol i t hi c coat i ng of  
f l ui d- appl i ed membr ane,  1. 5 mm t hi ck,  pl us or  mi nus 0. 125 mm by f ol l owi ng 
manuf act ur er ' s pr i nt ed i nst r uct i ons.   Appl y mat er i al  by t r owel ,  squeegee,  
r ol l er ,  br ush,  spr ay appar at us,  or  ot her  met hod r ecommended by membr ane 
manuf act ur er .   Check wet  f i l m t hi ckness as speci f i ed i n par agr aph ent i t l ed 
" Fi l m Thi ckness"  and adj ust  appl i cat i on r at e as necessar y t o pr ovi de a 
uni f or m coat i ng of  t he t hi ckness speci f i ed.   Wher e possi bl e,  mar k of f  
sur f ace t o be coat ed i n equal  uni t s t o f aci l i t at e pr oper  cover age.   At  
expansi on j oi nt s,  cont r ol  j oi nt s,  pr epar ed cr acks,  f l ashi ng,  and 
t er mi nat i ons,  car r y membr ane over  pr ef or med el ast omer i c sheet  i n a uni f or m 
1. 5 mm t hi ck,  pl us or  mi nus 0. 125 mm,  wet  t hi ckness t o pr ovi de a 
monol i t hi c coat i ng.   I f  membr ane cur es bef or e next  appl i cat i on,  wi pe 
pr evi ousl y appl i ed membr ane wi t h a sol vent  t o r emove di r t  and dust  t hat  
coul d i nhi bi t  adhesi on of  over l appi ng membr ane coat .   Use sol vent  
r ecommended by t he membr ane manuf act ur er ,  as appr oved.

3. 3. 1   Wor k Sequence

Per f or m wor k so t hat  pr ot ect i on boar d i s i nst al l ed pr i or  t o usi ng t he 
wat er pr oof ed sur f ace.   Do not  per manent l y i nst al l  pr ot ect i on boar d unt i l  
t he membr ane has passed t he f l ood t est  speci f i ed under  par agr aph ent i t l ed 
" Fl ood Test . "   Move mat er i al  st or age ar eas as wor k pr ogr esses t o pr event  
abuse of  membr ane and over l oadi ng of  st r uct ur al  deck.

3. 3. 2   Pr ot ect i on Boar d

Pr ot ect  f l ui d- appl i ed membr ane by pl aci ng pr ot ect i on boar d over  membr ane 
at  a t i me r ecommended by t he membr ane manuf act ur er .   Pr ot ect  membr ane 
appl i cat i on when pr ot ect i on boar d i s not  pl aced i mmedi at el y.   But t  
pr ot ect i on boar ds t oget her  and do not  over l ap.

3. 3. 3   Dr ai nage Cour se

Pl ace dr ai nage cour se wher e shown af t er  f l ood t est s ar e compl et ed and 
concr et e pr ot ect i on s l ab or  wear i ng cour se i s r eady t o be i nst al l ed.

3. 3. 4   I nsul at i on

Pl ace i nsul at i on of  t hi ckness i ndi cat ed,  on t op of  dr ai nage cour se j ust  
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pr i or  t o pl acement  of  concr et e pr ot ect i on s l ab.

3. 4   FI ELD QUALI TY CONTROL

3. 4. 1   Moi st ur e Test

Pr i or  t o appl i cat i on of  f l ui d- appl i ed wat er pr oof i ng,  measur e moi st ur e 
cont ent  of  subst r at e wi t h a moi st ur e met er  i n t he pr esence of  t he 
Cont r act i ng Of f i cer .   Do not  begi n appl i cat i on unt i l  met er  r eadi ng 
i ndi cat es " dr y"  r ange.

3. 4. 2   Fi l m Thi ckness

Measur e wet  f i l m t hi ckness ever y 10 squar e met er s dur i ng appl i cat i on by 
pl aci ng f l at  met al  pl at es on t he subst r at e or  usi ng a mi l - t hi ckness gage 
especi al l y manuf act ur ed f or  t he pur pose.

3. 4. 3   Fl ood Test

Af t er  appl i cat i on and cur i ng i s compl et e,  pl ug dr ai ns and f i l l  
wat er pr oof ed ar ea wi t h wat er  t o a dept h of  50 mm.   A mi ni mum 48 hour  cur e 
t i me,  or  l onger  cur e t i me i f  r ecommended by t he membr ane manuf act ur er ,  
shal l  be r equi r ed pr i or  t o f l ood t est i ng.   Al l ow wat er  t o st and 24 hour s.   
Test  wat er t i ght ness by measur i ng wat er  l evel  at  begi nni ng and end of  t he 
24 hour  per i od.   I f  wat er  l evel  f al l s ,  dr ai n wat er ,  al l ow i nst al l at i on t o 
dr y,  and i nspect .   Make r epai r s or  r epl ace as r equi r ed and r epeat  t he 
t est .   Wor k shal l  not  pr oceed bef or e appr oval  of  r epai r s or  r epl acement .

3. 5   I NSTRUCTI ONS TO GOVERNMENT PERSONNEL

Fur ni sh wr i t t en and ver bal  i nst r uct i ons on pr oper  mai nt enance pr ocedur es 
t o desi gnat ed Gover nment  per sonnel .   Fur ni sh i nst r uct i ons by a compet ent  
r epr esent at i ve of  t he r oof  membr ane manuf act ur er  and i ncl ude a mi ni mum of  
4 hour s on mai nt enance and emer gency r epai r  of  t he membr ane.   I ncl ude a 
demonst r at i on of  membr ane r epai r ,  and gi ve sour ces of  r equi r ed speci al  
t ool s.   Fur ni sh i nf or mat i on on saf et y r equi r ement s dur i ng mai nt enance and 
emer gency r epai r  oper at i ons.

3. 6   I NFORMATI ON CARD

For  each r oof  appl i cat i on,  f ur ni sh a mi ni mum 215 mm i nf or mat i on car d f or  
f aci l i t y  r ecor ds and a car d l ami nat ed i n pl ast i c and f r amed f or  i nt er i or  
di spl ay at  r oof  access poi nt ,  or  a phot oengr aved 1 mm t hi ck al umi num car d 
f or  ext er i or  di spl ay.   I dent i f y f aci l i t y  name and number ;  l ocat i on;  
cont r act  number ;  appr oxi mat e r oof  ar ea;  det ai l ed r oof  syst em descr i pt i on,  
i ncl udi ng deck t ype,  membr ane,  number  of  pl i es,  met hod of  appl i cat i on,  
manuf act ur er ,  i nsul at i on and cover  boar d syst em and t hi ckness;  pr esence of  
t aper ed i nsul at i on f or  pr i mar y dr ai nage,  pr esence of  vapor  r et ar der ;  dat e 
of  compl et i on;  i nst al l i ng cont r act or  i dent i f i cat i on and cont r act  
i nf or mat i on;  membr ane manuf act ur er  war r ant y expi r at i on,  war r ant y r ef er ence 
number ,  and cont act  i nf or mat i on.   I nst al l  car d at  r oof  t op or  access 
l ocat i on as di r ect ed by t he Cont r act i ng Of f i cer  and pr ovi de a paper  copy 
t o t he Cont r act i ng Of f i cer .
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FORM 1

FLUI D- APPLI ED WATERPROOFI NG SYSTEM COMPONENTS

1.   Cont r act  Number

2.   Dat e Wor k Compl et ed

3.   Pr oj ect  Speci f i cat i on Desi gnat i on

4.   Subst r at e Mat er i al

5.   Sl ope of  Subst r at e

6.   Dr ai ns Type/ Manuf act ur er

7.   Wat er pr oof i ng

    a.   Membr ane

    b.   Seal ant

    c.   El ast omer i c Sheet

    d.   Mat er i al s Manuf act ur er ( s)

8.   Pr ot ect i on Boar d

    a.   Type

    b.   Thi ckness

    c.   Manuf act ur er ' s Name

9.   Dr ai nage Cour se Mat er i al  Gr aduat i on

10.  I nsul at i on

    a.   Type

    b.   Thi ckness

    c.   Manuf act ur er ' s Name

11.  Pr ot ect i on Sl ab

    a.   Mat er i al

    b.   Thi ckness

    c.   Suppor t

SECTI ON 07 14 00  Page 8



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

FORM 1

FLUI D- APPLI ED WATERPROOFI NG SYSTEM COMPONENTS

    d.   Joi nt  Syst em

12.  Wear i ng Cour se

    a.   Type

    b.   Sl ope

    c.   Joi nt  Syst em

    d.   Seal ant / Gasket  Type

13.  Wear i ng Sur f ace Type

    Manuf act ur er ' s Name

14.  War r ant y

    a.   Manuf act ur er  war r ant y expi r at i on

    b.   War r ant y r ef er ence number

15.  St at ement  of  Compl i ance or  Except i on

Cont r act or ' s Si gnat ur e Dat e Si gned

I nspect or ' s Si gnat ur e Dat e Si gned

        - -  End of  Sect i on - -
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SECTI ON 07 21 16

MI NERAL FI BER BLANKET I NSULATI ON
11/ 11,  CHG 4:  08/ 18

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

ASTM I NTERNATI ONAL ( ASTM)

ASTM C665 ( 2017)  St andar d Speci f i cat i on f or  
Mi ner al - Fi ber  Bl anket  Ther mal  I nsul at i on 
f or  Li ght  Fr ame Const r uct i on and 
Manuf act ur ed Housi ng

ASTM C930 ( 2019)  St andar d Cl assi f i cat i on of  
Pot ent i al  Heal t h and Saf et y Concer ns 
Associ at ed wi t h Ther mal  I nsul at i on 
Mat er i al s and Accessor i es

ASTM D3575 ( 2020)  Fl exi bl e Cel l ul ar  Mat er i al s Made 
Fr om Ol ef i n Pol ymer s

ASTM D3833/ D3833M ( 1996;  R 2011)  Wat er  Vapor  Tr ansmi ssi on of  
Pr essur e- Sensi t i ve Tapes

ASTM D4397 ( 2016)  St andar d Speci f i cat i on f or  
Pol yet hyl ene Sheet i ng f or  Const r uct i on,  
I ndust r i al ,  and Agr i cul t ur al  Appl i cat i ons

ASTM D5359 ( 2015)  St andar d Speci f i cat i on f or  Gl ass 
Cul l et  Recover ed f r om Wast e f or  Use i n 
Manuf act ur e of  Gl ass Fi ber

ASTM E84 ( 2023)  St andar d Test  Met hod f or  Sur f ace 
Bur ni ng Char act er i st i cs of  Bui l di ng 
Mat er i al s

ASTM E96/ E96M ( 2021)  St andar d Test  Met hods f or  Wat er  
Vapor  Tr ansmi ssi on of  Mat er i al s

ASTM E136 ( 2019a)  St andar d Test  Met hod f or  Assessi ng 
Combust i bi l i t y  of  Mat er i al s Usi ng a 
Ver t i cal  Tube Fur nace at  750 Degr ees C

CALI FORNI A DEPARTMENT OF PUBLI C HEALTH ( CDPH)

CDPH SECTI ON 01350 ( 2017;  Ver si on 1. 2)  St andar d Met hod f or  
t he Test i ng and Eval uat i on of  Vol at i l e 
Or gani c Chemi cal  Emi ssi ons f r om I ndoor  
Sour ces usi ng Envi r onment al  Chamber s
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GREEN SEAL ( GS)

GS- 36 ( 2013)  Adhesi ves f or  Commer ci al  Use

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 31 ( 2020)  St andar d f or  t he I nst al l at i on of  
Oi l - Bur ni ng Equi pment

NFPA 54 ( 2021)  Nat i onal  Fuel  Gas Code

NFPA 70 ( 2023;  ERTA 7 2023;  TI A 23- 15)  Nat i onal  
El ect r i cal  Code

NFPA 211 ( 2019)  St andar d f or  Chi mneys,  Fi r epl aces,  
Vent s,  and Sol i d Fuel - Bur ni ng Appl i ances

SCI ENTI FI C CERTI FI CATI ON SYSTEMS ( SCS)

SCS SCS Gl obal  Ser vi ces ( SCS)  I ndoor  Advant age

SOUTH COAST AI R QUALI TY MANAGEMENT DI STRI CT ( SCAQMD)

SCAQMD Rul e 1168 ( 2017)  Adhesi ve and Seal ant  Appl i cat i ons

TECHNI CAL ASSOCI ATI ON OF THE PULP AND PAPER I NDUSTRY ( TAPPI )

TAPPI  T803 OM ( 2010)  Punct ur e Test  of  Cont ai ner  Boar d

U. S.  NATI ONAL ARCHI VES AND RECORDS ADMI NI STRATI ON ( NARA)

29 CFR 1910. 134 Respi r at or y Pr ot ect i on

UNDERWRI TERS LABORATORI ES ( UL)

UL 2818 ( 2022)  GREENGUARD Cer t i f i cat i on Pr ogr am 
For  Chemi cal  Emi ssi ons For  Bui l di ng 
Mat er i al s,  Fi ni shes And Fur ni shi ngs

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S A 9504 ( 2021)  Man Made Mi ner al  Fi br e Ther mal  
I nsul at i on Mat er i al s

1. 2   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  or  " S"  
c l assi f i cat i on.   Submi t t al s not  havi ng a " G"  or  " S"  c l assi f i cat i on ar e 
[ f or  Cont r act or  Qual i t y Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When 
used,  a code f ol l owi ng t he " G"  c l assi f i cat i on i dent i f i es t he of f i ce t hat  
wi l l  r evi ew t he submi t t al  f or  t he Gover nment . ]   Submi t  t he f ol l owi ng i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 03 Pr oduct  Dat a

Bl anket  I nsul at i on

Recycl ed Cont ent  f or  I nsul at i on Mat er i al s;  S
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[ Si l l  Seal er  I nsul at i on

] [ Vapor  Ret ar der

] Pr essur e Sensi t i ve Tape

Accessor i es

SD- 07 Cer t i f i cat es

I ndoor  Ai r  Qual i t y f or  I nsul at i on Mat er i al s;  S

I ndoor  Ai r  Qual i t y f or  Adhesi ves;  S

SD- 08 Manuf act ur er ' s I nst r uct i ons

I nsul at i on

1. 3   CERTI FI CATI ONS

Submi t  r equi r ed i ndoor  ai r  qual i t y cer t i f i cat i ons and val i dat i ons i n one 
submi t t al  package.

1. 3. 1   I nsul at i on Pr oduct s

Pr ovi de pr oduct  cer t i f i ed t o meet  i ndoor  ai r  qual i t y r equi r ement s by 
UL 2818 ( Gr eenguar d)  Gol d,  SCS Gl obal  Ser vi ces I ndoor  Advant age Gol d or  
pr ovi de cer t i f i cat i on by ot her  t hi r d- par t y pr ogr ams.   Pr ovi de cur r ent  
pr oduct  cer t i f i cat i on f r om cer t i f i cat i on body.

1. 3. 2   Adhesi ves and Seal ant s

Pr ovi de pr oduct s cer t i f i ed t o meet  i ndoor  ai r  qual i t y r equi r ement s by 
UL 2818 ( Gr eenguar d)  Gol d,  SCS Gl obal  Ser vi ces I ndoor  Advant age Gol d or  
pr ovi de cer t i f i cat i on or  val i dat i on by ot her  t hi r d- par t y pr ogr ams t hat  
pr oduct s meet  t he r equi r ement s of  t hi s Sect i on.  Pr ovi de cur r ent  pr oduct  
cer t i f i cat i on document at i on f r om cer t i f i cat i on body.  When pr oduct  does not  
have cer t i f i cat i on,  pr ovi de val i dat i on t hat  pr oduct  meet s t he i ndoor  ai r  
qual i t y pr oduct  r equi r ement s c i t ed her ei n.

1. 4   DELI VERY,  STORAGE,  AND HANDLI NG

1. 4. 1   Del i ver y

Del i ver  mat er i al s t o s i t e i n or i gi nal  seal ed wr appi ng bear i ng 
manuf act ur er ' s name and br and desi gnat i on,  speci f i cat i on number ,  t ype,  
gr ade,  R- val ue,  and cl ass.   St or e and handl e t o pr ot ect  f r om damage.   Do 
not  al l ow i nsul at i on mat er i al s t o become wet ,  soi l ed,  cr ushed,  or  cover ed 
wi t h i ce or  snow.   Compl y wi t h manuf act ur er ' s r ecommendat i ons f or  
handl i ng,  st or i ng,  and pr ot ect i ng of  mat er i al s bef or e and dur i ng 
i nst al l at i on.

1. 4. 2   St or age

I nspect  mat er i al s del i ver ed t o t he s i t e f or  damage;  unl oad and st or e out  
of  weat her  i n manuf act ur er ' s or i gi nal  packagi ng.   St or e onl y i n dr y 
l ocat i ons,  not  subj ect  t o open f l ames or  spar ks,  and easi l y accessi bl e f or  
i nspect i on and handl i ng.
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1. 5   SAFETY PRECAUTI ONS

1. 5. 1   Respi r at or s

Pr ovi de i nst al l er s wi t h dust / mi st  r espi r at or s,  t r ai ni ng i n t hei r  use,  and 
pr ot ect i ve c l ot hi ng,  al l  appr oved by Nat i onal  I nst i t ut e f or  Occupat i onal  
Saf et y and Heal t h ( NI OSH) / Mi ne Saf et y and Heal t h Admi ni st r at i on ( MSHA)  i n 
accor dance wi t h 29 CFR 1910. 134.

1. 5. 2   Ot her  Saf et y Concer ns

Consi der  ot her  saf et y concer ns and measur es as out l i ned i n ASTM C930.

PART 2   PRODUCTS

2. 1   BLANKET I NSULATI ON

ASTM C665 or  JI S A 9504,  Type [ I ,  bl anket s wi t hout  membr ane cover i ngs]  
[ and]  [ I I ,  bl anket s wi t h non- r ef l ect i ng cover i ngs]  [ and]  [ I I I ,  bl anket s 
wi t h r ef l ect i ve cover i ngs] ;  Cl ass [ A,  membr ane- f aced sur f ace wi t h a f l ame 
spr ead of  25 or  l ess]  [ B,  membr ane- f aced sur f ace wi t h a f l ame pr opagat i on 
r esi st ance;  cr i t i cal  r adi ant  f l ux of  0. 12 W/ m2 or  gr eat er ] ,  except  a f l ame 
spr ead r at i ng of  [ 25]  [ 75]  [ 100]  or  l ess [ and a smoke devel oped r at i ng of  
150 or  l ess]  when t est ed i n accor dance wi t h ASTM E84.

2. 1. 1   Ther mal  Resi st ance Val ue ( R- VALUE)

The R- Val ue must  be as i ndi cat ed on dr awi ngs.

2. 1. 2   Recycl ed Mat er i al s

Pr ovi de i nsul at i on mat er i al s cont ai ni ng t he f ol l owi ng mi ni mum per cent age 
of  r ecycl ed mat er i al  cont ent  by wei ght :

Fi ber gl ass:   20 per cent  gl ass cul l et  compl yi ng wi t h ASTM D5359

Pr ovi de dat a i dent i f y i ng per cent age of  r ecycl ed cont ent  f or  i nsul at i on 
mat er i al s.

2. 1. 3   Pr ohi bi t ed Mat er i al s

Do not  pr ovi de asbest os- cont ai ni ng mat er i al s.

[ 2. 1. 4   Reduced Vol at i l e Or gani c Compounds ( VOC)  f or  I nsul at i on Mat er i al s

Pr ovi de cer t i f i cat i on of  i ndoor  ai r  qual i t y f or  i nsul at i on mat er i al s.

] [ 2. 2   SI LL SEALER I NSULATI ON

Pr ovi de pol yet hyl ene f oam si l l  seal er  [ 89] [ 139] [ 190] [ 241]  mi l l i met er s i n 
wi dt h wi t h t he f ol l owi ng char act er i st i cs: .

Physi cal  Pr oper t i es Test  Met hod Measur ement

Nomi nal  Thi ckness ASTM D3575 4. 76 mm
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Physi cal  Pr oper t i es Test  Met hod Measur ement

Compr essi ve St r engt h ASTM D3575 8. 27 kPa

-  Ver t i cal  Di r ect i on Suf f i x D

Tensi l e St r engt h ASTM D3575 220 kPa

Suf f i x T

] 2. 3   BLOCKI NG

Wood,  met al ,  unf aced mi ner al  f i ber  bl anket s i n accor dance wi t h ASTM C665 
or  JI S A 9504,  Type I ,  or  ot her  appr oved mat er i al s.   Use onl y 
non- combust i bl e mat er i al s meet i ng t he r equi r ement s of  ASTM E136 f or  
bl ocki ng ar ound chi mneys and heat  pr oduci ng devi ces.

[ 2. 4   VAPOR RETARDER

[ a.  0. 15 mm t hi ck pol yet hyl ene sheet i ng conf or mi ng t o ASTM D4397 and havi ng 
a wat er  vapor  per meance of  57. 2 ng/ ( Pa *  s *  m2)   or  l ess when t est ed 
i n accor dance wi t h ASTM E96/ E96M.

] [ b.   Membr ane wi t h t he f ol l owi ng pr oper t i es:

[ Wat er  Vapor  Per meance:   ASTM E96/ E96M:   57. 2 ng/ ( Pa *  s *  m2)
] [ Maxi mum Fl ame Spr ead:   ASTM E84:   [ 25]  [ 50]  [ _____]
] [ Combust i on Char act er i st i cs:   Passi ng ASTM E136
] [ Punct ur e Resi st ance:   TAPPI  T803 OM:   [ 15]  [ 25]  [ 50]

] ] ] 2. 5   PRESSURE SENSI TI VE TAPE

As r ecommended by t he vapor  r et ar der  manuf act ur er  and havi ng a wat er  vapor  
per meance r at i ng of  57. 2 ng/ ( Pa *  s *  m2)  or  l ess when t est ed i n 
accor dance wi t h ASTM D3833/ D3833M.

2. 6   ACCESSORI ES

2. 6. 1   Adhesi ve

As r ecommended by t he i nsul at i on manuf act ur er .   Pr ovi de non- aer osol  
adhesi ve pr oduct s used on t he i nt er i or  of  t he bui l di ng ( def i ned as i nsi de 
of  t he weat her pr oof i ng syst em)  t hat  meet  ei t her  emi ssi ons r equi r ement s of  
CDPH SECTI ON 01350 ( l i mi t  r equi r ement s f or  ei t her  of f i ce or  c l assr oom 
spaces r egar dl ess of  space t ype)  or  VOC cont ent  r equi r ement s of  
SCAQMD Rul e 1168.   Pr ovi de aer osol  adhesi ves used on t he i nt er i or  of  t he 
bui l di ng t hat  meet  ei t her  emi ssi ons r equi r ement s of  CDPH SECTI ON 01350 
( use t he of f i ce or  c l assr oom r equi r ement s,  r egar dl ess of  space t ype)  or  
VOC cont ent  r equi r ement s of  GS- 36.   Pr ovi de cer t i f i cat i on or  val i dat i on of  
i ndoor  ai r  qual i t y f or  adhesi ves.

2. 6. 2   Mechani cal  Fast ener s

Cor r osi on r esi st ant  f ast ener s as r ecommended by t he i nsul at i on 
manuf act ur er .

SECTI ON 07 21 16  Page 5



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

2. 6. 3   Wi r e Mesh

Cor r osi on r esi st ant  and as r ecommended by t he i nsul at i on manuf act ur er .

PART 3   EXECUTI ON

3. 1   EXI STI NG CONDI TI ONS

Bef or e i nst al l i ng i nsul at i on,  ensur e t hat  ar eas t hat  wi l l  be i n cont act  
wi t h t he i nsul at i on ar e dr y and f r ee of  pr oj ect i ons whi ch coul d cause 
voi ds,  compr essed i nsul at i on,  or  punct ur ed vapor  r et ar der s.   I f  moi st ur e 
or  ot her  condi t i ons ar e f ound t hat  do not  al l ow t he wor kmanl i ke 
i nst al l at i on of  t he i nsul at i on,  do not  pr oceed but  not i f y Cont r act i ng 
Of f i cer  of  such condi t i ons.

3. 2   PREPARATI ON

3. 2. 1   Bl ocki ng at  At t i c  Vent s and Access Door s

Pr i or  t o i nst al l at i on of  i nsul at i on,  i nst al l  per manent  bl ocki ng t o pr event  
i nsul at i on f r om sl i ppi ng over ,  c l oggi ng,  or  r est r i ct i ng ai r  f l ow t hr ough 
sof f i t  vent s at  eaves. [   I nst al l  per manent  bl ocki ng ar ound at t i c  t r ap 
door s. ] [   I nst al l  per manent  bl ocki ng t o mai nt ai n accessi bi l i t y  t o 
equi pment  or  cont r ol s t hat  r equi r e mai nt enance or  adj ust ment . ]

3. 2. 2   Bl ocki ng Ar ound Heat  Pr oduci ng Devi ces

I nst al l  non- combust i bl e bl ocki ng ar ound heat  pr oduci ng devi ces t o pr ovi de 
t he f ol l owi ng cl ear ances:

a.   Recessed l i ght i ng f i x t ur es,  i ncl udi ng wi r i ng compar t ment s,  bal l ast s,  
and ot her  heat  pr oduci ng devi ces,  unl ess t hese ar e cer t i f i ed by t he 
manuf act ur er  f or  i nst al l at i on sur r ounded by i nsul at i on:  75 mm f r om 
out si de f ace of  f i x t ur es and devi ces or  as r equi r ed by NFPA 70 and,  i f  
i nsul at i on i s t o be pl aced above f i xt ur e or  devi ce,  600 mm above 
f i xt ur e.

b.   Masonr y chi mneys or  masonr y encl osi ng a f l ue:   50 mm f r om out si de f ace 
of  masonr y.   Masonr y chi mneys f or  medi um and hi gh heat  oper at i ng 
appl i ances:  Mi ni mum cl ear ances r equi r ed by NFPA 211.

c.   Vent s and vent  connect or s used f or  vent i ng t he pr oduct s of  combust i on,  
f l ues,  and chi mneys ot her  t han masonr y chi mneys:  Mi ni mum cl ear ances as 
r equi r ed by NFPA 211.

d.   Gas Fi r ed Appl i ances:   Cl ear ances as r equi r ed i n NFPA 54.

e.   Oi l  Fi r ed Appl i ances:   Cl ear ances as r equi r ed i n NFPA 31.

Bl ocki ng ar ound f l ues and chi mneys i s not  r equi r ed when i nsul at i on 
bl anket ,  i ncl udi ng any at t ached vapor  r et ar der ,  passed ASTM E136,  i n 
addi t i on t o meet i ng al l  ot her  r equi r ement s st i pul at ed i n Par t  2.   Bl ocki ng 
i s al so not  r equi r ed i f  t he chi mneys ar e cer t i f i ed by t he manuf act ur er  f or  
use i n cont act  wi t h i nsul at i ng mat er i al s.
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3. 3   I NSTALLATI ON

3. 3. 1   I nsul at i on

I nst al l  and handl e i nsul at i on i n accor dance wi t h manuf act ur er ' s 
i nst r uct i ons.   Keep mat er i al  dr y and f r ee of  ext r aneous mat er i al s.   Any 
mat er i al s t hat  show vi sual  evi dence of  bi ol ogi cal  gr owt h due t o pr esence 
of  moi st ur e must  not  be i nst al l ed on t he bui l di ng pr oj ect .   Ensur e 
per sonal  pr ot ect i ve c l ot hi ng and r espi r at or y equi pment  i s used as 
r equi r ed.   Obser ve saf e wor k pr act i ces.

3. 3. 1. 1   El ect r i cal  wi r i ng

Do not  i nst al l  i nsul at i on i n a manner  t hat  woul d sandwi ch el ect r i cal  
wi r i ng bet ween t wo l ayer s of  i nsul at i on.

3. 3. 1. 2   Cont i nui t y of  I nsul at i on

I nst al l  bl anket  i nsul at i on t o but t  t i ght l y agai nst  adj oi ni ng bl anket s and 
t o st uds,  r af t er s,  j oi st s,  s i l l  pl at es,  header s and any obst r uct i ons.   
[ Wher e i nsul at i on r equi r ed i s t hi cker  t han dept h of  j oi st ,  pr ovi de f ul l  
wi dt h bl anket s t o cover  acr oss t op of  j oi st s. ]   Pr ovi de cont i nui t y and 
i nt egr i t y of  i nsul at i on at  cor ner s,  wal l  t o cei l i ng j oi nt s,  r oof ,  and 
f l oor .   Avoi d cr eat i ng t her mal  br i dges.

3. 3. 1. 3   I nst al l at i on at  Br i dgi ng and Cr oss Br aci ng

I nsul at e at  br i dgi ng and cr oss br aci ng by spl i t t i ng bl anket  ver t i cal l y at  
cent er  and packi ng one hal f  i nt o each openi ng.   But t  i nsul at i on at  
br i dgi ng and cr oss br aci ng;  f i l l  i n br i dged ar ea wi t h l oose or  scr ap 
i nsul at i on.

[ 3. 3. 1. 4   Col d Cl i mat e Requi r ement

Pl ace i nsul at i on t o t he out si de of  pi pes.

] [ 3. 3. 1. 5   I nsul at i on Bl anket  wi t h Af f i xed Vapor  Ret ar der

Locat e vapor  r et ar der  as i ndi cat ed.   Do not  i nst al l  bl anket s wi t h af f i xed 
vapor  r et ar der s unl ess so speci f i ed.   Unl ess t he i nsul at i on manuf act ur er ' s 
i nst r uct i ons speci f i cal l y r ecommend not  t o st apl e t he f l anges of  t he vapor  
r et ar der  f aci ng,  st apl e f l anges of  vapor  r et ar der  at  150 mm i nt er val s 
f l ush wi t h f ace or  set  i n t he s i de of  t r uss,  j oi st ,  or  st ud.   Avoi d gaps 
and bul ges i n i nsul at i on and " f i shmout h"  i n vapor  r et ar der s.   Over l ap bot h 
f l anges when usi ng f ace met hod.   Seal  j oi nt s and edges of  vapor  r et ar der  
wi t h pr essur e sensi t i ve t ape.   St uf f  pi eces of  i nsul at i on i nt o smal l  
cr acks bet ween t r usses,  j oi st s,  st uds and ot her  f r ami ng,  such as at  at t i c  
access door s,  door  and wi ndow heads,  j ambs,  and si l l s ,  band j oi st s,  and 
header s.   Cover  t hese i nsul at ed cr acks wi t h vapor  r et ar der  mat er i al  and 
t ape al l  j oi nt s wi t h pr essur e sensi t i ve t ape t o pr ovi de ai r  and vapor  
t i ght ness.

] [ 3. 3. 1. 6   I nsul at i on wi t hout  Af f i xed Vapor  Ret ar der

Pr ovi de snug f r i ct i on f i t  t o hol d i nsul at i on i n pl ace.   St uf f  pi eces of  
i nsul at i on i nt o cr acks bet ween t r usses,  j oi st s,  st uds and ot her  f r ami ng,  
such as at  at t i c  access door s,  door  and wi ndow heads,  j ambs,  and si l l s ,  
band j oi st s,  and header s.
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] 3. 3. 1. 7   Si z i ng of  Bl anket s

Pr ovi de onl y f ul l  wi dt h bl anket s when i nsul at i ng bet ween t r usses,  j oi st s,  
or  st uds.   Si ze wi dt h of  bl anket s f or  a snug f i t  wher e t r usses,  j oi st s or  
st uds ar e i r r egul ar l y spaced.

[ 3. 3. 1. 8   Speci al  Requi r ement s f or  Cei l i ngs

Pl ace i nsul at i on under  el ect r i cal  wi r i ng occur r i ng acr oss j oi st s.   Pack 
i nsul at i on i nt o nar r owl y spaced f r ami ng.   Do not  bl ock f l ow of  ai r  t hr ough 
sof f i t  vent s.   [ At t ach i nsul at i on t o at t i c  door  by adhesi ve or  st apl es. ]

] [ 3. 3. 1. 9   I nst al l at i on of  Si l l  Seal er

Si ze s i l l  seal er  i nsul at i on and pl ace i nsul at i on over  t op of  masonr y or  
concr et e per i met er  wal l s or  concr et e per i met er  f l oor  s l ab on gr ade.   
Fast en si l l  pl at e over  i nsul at i on.

] [ 3. 3. 1. 10   Speci al  Requi r ement s f or  Fl oor s

Hol d i nsul at i on i n pl ace wi t h cor r osi on r esi st ant  wi r e mesh,  wi r e 
f ast ener s,  or  wi r e l aci ng.

] [ 3. 3. 1. 11   Access Panel s and Door s

Af f i x bl anket  i nsul at i on t o access panel s gr eat er  t han one squar e f oot  and 
access door s i n i nsul at ed f l oor s and cei l i ngs.   Use i nsul at i on wi t h same 
R- Val ue as t hat  f or  f l oor  or  cei l i ng.

] [ 3. 3. 2   I nst al l at i on of  Separ at e Vapor  Ret ar der

Appl y cont i nuous vapor  r et ar der  as i ndi cat ed.   Over l ap j oi nt s at  l east  150 
mm and seal  wi t h pr essur e sensi t i ve t ape.   Seal  at  s i l l ,  header ,  wi ndows,  
door s and ut i l i t y  penet r at i ons.   Repai r  punct ur es or  t ear s wi t h pr essur e 
sensi t i ve t ape.

]         - -  End of  Sect i on - -
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SECTI ON 07 27 10. 00 10

BUI LDI NG AI R BARRI ER SYSTEM
08/ 19,  CHG 1:  02/ 20

PART 1   GENERAL

1. 1   SUMMARY

Thi s Sect i on speci f i es t he const r uct i on and qual i t y cont r ol  of  t he 
i nst al l at i on of  an ai r  bar r i er  syst em.   Const r uct  t he ai r  bar r i er  syst em 
i ndi cat ed,  t aki ng r esponsi bi t y f or  t he means,  met hods,  and wor kmanshi p of  
t he i nst al l at i on of  t he ai r  bar r i er  syst em.   The ai r  bar r i er  must  be 
cont i guous and connect ed acr oss al l  sur f aces of  t he encl osed ai r  bar r i er  
envel ope i ndi cat ed.   The maxi mum l eakage r equi r ement s of  i ndi v i dual  ai r  
bar r i er  component s and mat er i al s ar e speci f i ed i n t he ot her  speci f i cat i on 
sect i ons cover i ng t hese i t ems. [  

Thi s sect i on al so def i nes t he maxi mum al l owabl e l eakage of  t he f i nal  ai r  
bar r i er  syst em.   The wor kmanshi p must  be adequat e t o meet  t he maxi mum 
al l owabl e l eakage r equi r ement s of  t hi s speci f i cat i on.   Test  t he assembl ed 
ai r  bar r i er  syst em t o demonst r at e t hat  t he bui l di ng envel ope i s pr oper l y 
seal ed and i nsul at ed.   Passi ng t he ai r  bar r i er  syst em l eakage t est  and 
t her mogr aphy t est  wi l l  r esul t  i n syst em accept ance.   Conf or m ai r  bar r i er  
syst em l eakage and t her mogr aphy t est i ng and r epor t i ng t o t he r equi r ement s 
of  Sect i on 07 05 23 PRESSURE TESTI NG AN AI R BARRI ER SYSTEM FOR AI R 
TI GHTNESS. ]

1. 2   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er enced wi t hi n t he t ext  by t he 
basi c desi gnat i on onl y.

ASTM I NTERNATI ONAL ( ASTM)

ASTM D4541 ( 2017)  St andar d Test  Met hod f or  Pul l - Of f  
St r engt h of  Coat i ngs Usi ng Por t abl e 
Adhesi on Test er s

ASTM E96/ E96M ( 2021)  St andar d Test  Met hods f or  Wat er  
Vapor  Tr ansmi ssi on of  Mat er i al s

ASTM E2178 ( 2021a)  St andar d Test  Met hod f or  Ai r  
Per meance of  Bui l di ng Mat er i al s

ASTM E2357 ( 2017)  St andar d Test  Met hod f or  
Det er mi ni ng Ai r  Leakage of  Ai r  Bar r i er  
Assembl i es

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S A 1324 ( 2017)  Measur i ng Met hod of  Wat er  Vapor  
Per meance f or  Bui l di ng Mat er i al s

JI S A 9511 ( 2021)  Pr ef or med Cel l ul ar  Pl ast i cs Ther mal  
I nsul at i on Mat er i al s
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JI S A 9526 ( 2017)  Spr ay- Appl i ed Ri gi d Pol yur et hane 
Foam f or  Ther mal  I nsul at i on

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 285 ( 2012)  St andar d Fi r e Test  Met hod f or  
Eval uat i on of  Fi r e Pr opagat i on 
Char act er i st i cs of  Ext er i or  
Non- Load- Bear i ng Wal l  Assembl i es 
Cont ai ni ng Combust i bl e Component s

1. 3   DEFI NI TI ONS

The f ol l owi ng t er ms as t hey appl y t o t hi s sect i on:

1. 3. 1   Ai r  Bar r i er  Accessor y

Pr oduct s desi gnat ed t o mai nt ai n ai r  t i ght ness bet ween ai r  bar r i er  
mat er i al s,  ai r  bar r i er  assembl i es and ai r  bar r i er  component s,  t o f ast en 
t hem t o t he st r uct ur e of  t he bui l di ng,  or  bot h ( e. g. ,  seal ant s,  t apes,  
backer  r ods,  t r ansi t i on membr anes,  f ast ener s,  st r appi ng,  pr i mer s) .

1. 3. 2   Ai r  Bar r i er  Assembl y

The combi nat i on of  ai r  bar r i er  mat er i al s and ai r  bar r i er  accessor i es t hat  
ar e desi gnat ed and desi gned wi t hi n t he envi r onment al  separ at or  t o act  as a 
cont i nuous bar r i er  t o t he movement  of  ai r  t hr ough t he envi r onment al  
separ at or .

1. 3. 3   Ai r  Bar r i er  Component

Pr e- manuf act ur ed el ement s such as wi ndows,  door s,  damper s and ser vi ce 
el ement s t hat  ar e i nst al l ed i n t he envi r onment al  separ at or .

1. 3. 4   Ai r  Bar r i er  Envel ope

The combi nat i on of  ai r  bar r i er  assembl i es and ai r  bar r i er  component s,  
connect ed by ai r  bar r i er  accessor i es t hat  ar e desi gned t o pr ovi de a 
cont i nuous bar r i er  t o t he movement  of  ai r  t hr ough an envi r onment al  
separ at or .  Ther e may be mor e t han one ai r  bar r i er  envel ope i n a s i ngl e 
bui l di ng.  Al so known as Ai r  Bar r i er  Syst em.  

1. 3. 5   Ai r  Bar r i er  Mat er i al

A bui l di ng mat er i al  t hat  i s  desi gned,  t est ed and/ or  pr oduced t o pr ovi de 
t he pr i mar y r esi st ance t o ai r f l ow t hr ough an ai r  bar r i er  assembl y of  a 
wal l  syst em.

1. 3. 6   Ai r  Bar r i er  Syst em

Same as AI R BARRI ER ENVELOPE.

1. 3. 7   Ai r  Leakage Rat e

The r at e of  ai r f l ow ( L/ s)  dr i ven t hr ough a uni t  sur f ace ar ea ( sq.  m)  of  an 
assembl y or  syst em by a uni t  st at i c pr essur e di f f er ence ( Pa)  acr oss t he 

assembl y.  ( exampl e:  1. 27 L/ s- m2 @ 75 Pa)
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1. 3. 8   Ai r  Leakage

The t ot al  ai r f l ow ( L/ s)  dr i ven t hr ough t he ai r  bar r i er  syst em by a uni t  
st at i c pr essur e di f f er ence ( Pa)  acr oss t he ai r  bar r i er  envel ope.  ( exampl e:  
3070 L/ s @ 75 Pa)

1. 3. 9   Ai r  Per meance

The t est ed r at e of  ai r f l ow ( L/ s)  t hr ough a uni t  ar ea ( sq.  m)  of  a mat er i al  
dr i ven by uni t  st at i c pr essur e di f f er ence ( Pa)  acr oss t he mat er i al  

( exampl e:  0. 02 L/ s- m2 @ 75 Pa)  as est abl i shed by ASTM E2178 or  JI S A 1324.

1. 3. 10   Envi r onment al  Separ at or

The par t s of  a bui l di ng t hat  separ at e t he cont r ol l ed i nt er i or  envi r onment  
f r om t he uncont r ol l ed ext er i or  envi r onment ,  or  t hat  separ at e spaces wi t hi n 
a bui l di ng t hat  have di ssi mi l ar  envi r onment s.   Al so known as t he Cont r ol  
Layer .

1. 3. 11   Vapor  Per meance

Vapor  per meance i s separ at ed i nt o t hr ee cl asses based on t he wat er  vapor  
per meance of  a mat er i al  as t est ed vi a ASTM E96/ E96M or  JI S A 9511

Cl ass I  Vapor  Bar r i er / Ret ar der     0. 1 per m or  l ess

Cl ass I I  Vapor  Bar r i er / Ret ar der    0. 1 per m t o 1. 0 per m

Cl ass I I I  Vapor  Bar r i er / Ret ar der   1. 0 per m t o 10 per m

1. 4   PREPARATORY PHASE OR PRECONSTRUCTI ON CONFERENCE

Or gani ze pr e- const r uct i on conf er ences bet ween t he ai r  bar r i er  i nspect or  
and t he sub- cont r act or s i nvol ved i n t he const r uct i on of  or  penet r at i on of  
t he ai r  bar r i er  syst em t o di scuss wher e t he wor k of  each sub- cont r act or  
begi ns and ends,  t he sequence of  i nst al l at i on,  and each sub- cont r act or ' s 
r esponsi bi l i t y  t o ensur e ai r t i ght  j oi nt s,  j unct ur es,  penet r at i ons and 
t r ansi t i ons bet ween mat er i al s.   Di scuss t he pr oduct s,  and assembl i es of  
pr oduct s speci f i ed i n t he di f f er ent  sect i ons t o be i nst al l ed by t he 
di f f er ent  sub- cont r act or s.

1. 5   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  or  " S"  
c l assi f i cat i on.   Submi t t al s not  havi ng a " G"  or  " S"  c l assi f i cat i on ar e 
[ f or  Cont r act or  Qual i t y Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When 
used,  a code f ol l owi ng t he " G"  c l assi f i cat i on i dent i f i es t he of f i ce t hat  
wi l l  r evi ew t he submi t t al  f or  t he Gover nment . ]   Submi t  t he f ol l owi ng i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Ai r  Bar r i er  Syst em Shop Dr awi ngs;  G[ ,  [ _____] ] ,  Manuf act ur er  
pr oduced war r ant ed ai r  bar r i er  syst em

SD- 03 Pr oduct  Dat a

Ai r  Bar r i er  Syst em Pr oduct  Dat a;  G[ ,  [ _____] ]
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SD- 04 Sampl es

Mock- Up;  G[ ,  [ _____] ]

Mat er i al  Sampl es For  Ai r  Bar r i er  Syst em;  G[ ,  [ _____] ]

SD- 05 Desi gn Dat a

Desi gn Dat a And Cal cul at i ons For  The Ai r  Bar r i er  Syst em;  G[ ,  
[ _____] ] ,  Manuf act ur er  pr oduced war r ant ed ai r  bar r i er  syst em

SD- 06 Test  Repor t s

Desi gn Revi ew Repor t ;  G[ ,  [ _____] ]

Test i ng and I nspect i on;  G[ ,  [ _____] ]

SD- 07 Cer t i f i cat es

Ai r  Bar r i er  I nspect or ;  G,  RO

[ 1. 6   AI R BARRI ER ENVELOPE SURFACE AREA AND LEAKAGE REQUI REMENTS

The bui l di ng ai r  bar r i er  syst ems must  meet  t he f ol l owi ng l eakage  
r equi r ement s.   The al l owabl e l eakage r at e and t he maxi mum l eakage ar e at  a 
di f f er ent i al  t est  pr essur e of  75 Pa.

Ai r  Bar r i er  Envel ope 1

Sur f ace Ar ea [ _____]  squar e met er

Ar chi t ect ur al  Onl y Test :

Al l owabl e l eakage r at e [ 1. 27] [ 2. 03] [ _____]  L/ s per  squar e met er

Maxi mum l eakage [ _____]  t ot al  L/ s

Ar chi t ect ur al  Pl us HVAC Syst em Test :

Al l owabl e l eakage r at e [ 1. 52] [ 2. 29] [ _____]  L/ s per  squar e met er

Maxi mum l eakage [ _____]  t ot al  L/ s

Ai r  Bar r i er  Envel ope 2

Sur f ace Ar ea [ _____]  squar e met er

Ar chi t ect ur al  Onl y Test :

Al l owabl e l eakage r at e [ 1. 27] [ 2. 03] [ _____]  L/ s per  squar e met er
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Maxi mum l eakage [ _____]  t ot al  L/ s

Ar chi t ect ur al  Pl us HVAC Syst em Test :

Al l owabl e l eakage r at e [ 1. 52] [ 2. 29] [ _____]  L/ s per  squar e met er

Maxi mum l eakage [ _____]  t ot al  L/ s

Ai r  Bar r i er  Envel ope 3

Sur f ace Ar ea [ _____]  squar e met er

Ar chi t ect ur al  Onl y Test :

Al l owabl e l eakage r at e [ 1. 27] [ 2. 03] [ _____]  L/ s per  squar e met er

Maxi mum l eakage [ _____]  t ot al  L/ s

Ar chi t ect ur al  Pl us HVAC Syst em Test :

Al l owabl e l eakage r at e [ 1. 52] [ 2. 29] [ _____]  L/ s per  squar e met er

Maxi mum l eakage [ _____]  t ot al  L/ s

] [ 1. 7   AI R BARRI ER I NSPECTOR

Empl oy a desi gnat ed Ai r  Bar r i er  I nspect or  on t hi s pr oj ect .   The Ai r  
Bar r i er  I nspect or  per f or ms a Desi gn Revi ew,  over sees qual i t y cont r ol  
t est i ng speci f i ed i n t hese speci f i cat i ons,  per f or ms qual i t y cont r ol  ai r  
bar r i er  i nspect i on as speci f i ed,  i nt er f aces wi t h t he desi gner  and pr oduct  
manuf act ur er ' s r epr esent at i ves t o assur e al l  i nst al l at i on r equi r ement s ar e 
met ,  and ver i f i es t hat  t he const r uct ed wor k i s i n accor dance wi t h bot h t he 
manuf act ur er ' s r ecommendat i ons f or  pr oduct s used,  t he cont ent  of  t hi s 
speci f i cat i on and ot her  cont r act  dr awi ngs or  docoument s.   Qual i f i cat i on 
f or  t he Ai r  Bar r i er  I nspect or  ar e as f ol l ows:

a.   Tr ai ni ng and cer t i f i cat i on as an Ai r  Bar r i er  Audi t or  f r om t he Ai r  
Bar r i er  Associ at i on of  Amer i ca ( ABAA)  or  ot her  t hi r d par t y ai r  bar r i er  
associ at i on.

b.   Or ,  pr ovi de document at i on i n r esume f or mat  t hat  demonst r at es t hat  t he 
i ndi v i dual  pr oposed has t he exper i ence,  knowl edge,  ski l l s  and 
abi l i t i es t o f ul f i l l  t he above st at ed dut i es as t he ai r  bar r i er  
i nspect or .

c.   I t  i s  accept abl e t hat  t hi s i ndi v i dual  be empl oyed by t he f i r m who wi l l  
be per f or mi ng t he bui l di ng pr essur i zat i on t est  or  anot her  i ndependent  
t hi r d par t y ent i t y,  pr ovi ded t hey meet  t he above r equi r ement s but  
shal l  not  be a member  of  t he i nst al l i ng cont r act or  or  f i r m.

Pr ovi de copi es of  Ai r  Bar r i er  I nspect or  qual i f i cat i ons 30 days af t er  
Not i ce t o Pr oceed.
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] [ 1. 8   DESI GN REVI EW

Revi ew t he Cont r act  Pl ans and Speci f i cat i ons and advi se t he Cont r act i ng 
Of f i cer  of  any def i c i enci es t hat  woul d pr event  t he const r uct i on of  an 
ef f ect i ve ai r  bar r i er  syst em.   Pr ovi de a Desi gn Revi ew Repor t  i ndi v i dual l y 
l i s t i ng each def i c i ency and t he cor r espondi ng pr oposed cor r ect i ve act i on 
necessar y f or  pr oper  ai r  bar r i er  syst em.   Pr ovi de copi es of  t he Desi gn 
Revi ew Repor t  not  l at er  t han [ 14]  [ _____]  days af t er  appr oval  of  t he Ai r  
Bar r i er  I nspect or  Qual i f i cat i ons.   Submi t  desi gn dat a and cal cul at i ons f or  
t he Ai r  Bar r i er  Syst em f or  a manuf act ur er  pr oduced war r ant ed ai r  bar r i er  
syst em.

] PART 2   PRODUCTS

2. 1   AI R BARRI ER

Pr ovi de ai r  bar r i er  syst em of  compat i bl e par t s f r om one or  sever al  
manuf act ur er s coor di nat ed by t he cont r act or  or  pr ovi de a s i ngl e war r ant ed 
syst em pr ovi ded by a pr i mar y manuf act ur er .   The ai r  bar r i er  syst em as par t  
of  a t est ed ext er i or  wal l  assembl y must  meet  t he condi t i ons of  accept ance 
as t est ed i n accor dance wi t h NFPA 285.   Mat er i al s used f or  r oof  assembl y 
ai r  bar r i er  must  conf or m t o t he appr opr i at e UL and FM wi nd and f i r e 
r equi r ement s f or  t he speci f i ed r oof  assembl i es.

I f  a compl et e ai r  bar r i er  syst em f r om a si ngl e manuf act ur er  i s ut i l i zed,  
whet her  war r ant ed on not  war r ant ed,  t he ai r  bar r i er  syst em must  conf or m t o 
ASTM E2357.

Mat er i al s i n t he f ol l owi ng cat egor i es as used i n t he ai r  bar r i er  syst em or  
assembl y of  t he ext er i or  wal l  syst em ar e t est ed and ar e r equi r ed t o 
conf or m t o ASTM E2178 or  JI S A 1324:   Sel f - adher ed sheet  membr anes,  f l ui d 
appl i ed membr anes,  spr ay pol yur et hane f oam,  mechani cal l y f ast ened 
commer ci al  bui l di ng wr ap,  f act or y bonded membr anes t o sheat hi ng,  and 
adhesi ve backed commer ci al  bui l di ng wr ap and accessor y pr oduct s.

Ot her  mat er i al s used as an ai r  bar r i er  such as concr et e,  gl ass,  wood,  
met al  or  gypsum boar d may or  may not  conf or m t o ASTM E2178 or  JI S A 1324 
but  ar e accept abl e pr ovi ded t hat  when i nt egr at ed i nt o t he ai r  bar r i er  
syst em or  assembl i es t hat  t hey ar e not  subj ect  t o mat er i al  or  
envi r onment al  i nduced degr adat i on i n t hei r  f i nal  pr oduced st at e and once 
i ncor por at ed i n t he per manent  const r uct i on.

Al l  mat er i al s used must  be i dent i f i abl e t hr ough manuf act ur er  t est i ng dat a 
and/ or  l i t er at ur e t o be compat i bl e wi t h al l  t he at t ached or  adj oi ni ng 
mat er i al s or  subst r at es used i n t he syst em.

Pr ovi de Ai r  Bar r i er  Syst em Shop Dr awi ngs,  Mat er i al  Sampl es f or  Ai r  Bar r i er  
Syst em and Ai r  Bar r i er  Syst em Pr oduct  Dat a.

PART 3   EXECUTI ON

3. 1   QUALI TY CONTROL

3. 1. 1   Document at i on and Repor t i ng

Document  t he ent i r e i nst al l at i on pr ocess on dai l y j ob s i t e r epor t s.   These 
r epor t s i ncl ude i nf or mat i on on t he I nst al l er ,  subst r at es,  subst r at e 
pr epar at i on,  pr oduct s used,  ambi ent  and subst r at e t emper at ur e,  t he 
l ocat i on of  t he ai r  bar r i er  i nst al l at i on,  t he r esul t s of  t he qual i t y 
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cont r ol  pr ocedur es,  and t est i ng r esul t s.

[ 3. 1. 2   Const r uct i on Mock- Up
Bui l d mock- up pr i or  t o bui l di ng envel ope const r uct i on.

a.   Pr epar e a const r uct i on mock- up t o demonst r at e pr oper  i nst al l at i on of  
t he ai r  bar r i er  assembl i es and component s.   I ncl ude ai r  bar r i er  syst em 
connect i ons bet ween f l oor  and wal l ,  wal l  and wi ndow,  wal l  and r oof .   
Al so,  i ncl ude t he seal i ng met hod bet ween membr ane j oi nt s at  
t r ansi t i ons f r om one mat er i al  or  component  t o anot her ,  at  pi pe or  
condui t  penet r at i ons of  t he wal l  and r oof ,  and at  duct  penet r at i on of  
t he wal l  and r oof .   Wor k wi l l  not  begi n unt i l  t he mock- up i s 
sat i sf act or y t o t he Cont r act i ng Of f i cer .

   
b.   Si ze t he mock- up t o appr oxi mat el y 2 m l ong by 2 m hi gh.   The mock- up 

must  be r epr esent at i ve of  pr i mar y ext er i or  wal l  assembl i es and gl azi ng 
component s i ncl udi ng backup wal l  and t ypi cal  penet r at i ons as 
accept abl e t o t he Cont r act i ng Of f i cer .   A cor ner  of  t he act ual  
bui l di ng may be used as t he mock- up.

c.   Mock- Up Test s f or  Adhesi on:   Test  t he mock- up of  mat er i al s f or  
adhesi on i n accor dance wi t h manuf act ur er ' s r ecommendat i ons.   Per f or m 
t he t est  af t er  t he cur i ng per i od r ecommended by t he manuf act ur er .   
Recor d t he mode of  f ai l ur e and t he ar ea whi ch f ai l ed i n accor dance 
wi t h ASTM D4541 or  JI S A 9526.   When t he ai r  bar r i er  mat er i al  
manuf act ur er  has est abl i shed a mi ni mum adhesi on l evel  f or  t he pr oduct  
on t he par t i cul ar  subst r at e,  t he i nspect i on r epor t  must  i ndi cat e 
whet her  t hi s r equi r ement  has been met .   Wher e t he manuf act ur er  has not  
decl ar ed a mi ni mum adhesi on val ue f or  t hei r  pr oduct / subst r at e 
combi nat i on,  s i mpl y r ecor d t he val ue.

] 3. 1. 3   Qual i t y Cont r ol  Test i ng And I nspect i on

Conduct  t he f ol l owi ng t est s and i nspect i ons as appl i cabl e i n t he pr esence 
of  t he Cont r act i ng Of f i cer  dur i ng i nst al l at i on of  t he ai r  bar r i er  syst em,  
and submi t  qual i t y cont r ol  r epor t s as i ndi cat ed bel ow.

a.   Pr ovi de a Dai l y Repor t  of  Obser vat i ons wi t h a copy t o t he
Cont r act i ng Of f i cer .

b.   I nspect  t o assur e cont i nui t y of  t he ai r  bar r i er  syst em t hr oughout  t he 
bui l di ng encl osur e and t hat  al l  gaps ar e cover ed,  t he cover i ng i s 
st r uct ur al l y sound,  and al l  penet r at i ons ar e seal ed al l owi ng f or  no 
i nf i l t r at i on or  exf i l t r at i on t hr ough t he ai r  bar r i er  syst em.

c.   I nspect  t o assur e st r uct ur al  suppor t  of  t he ai r  bar r i er  syst em t o 
wi t hst and desi gn ai r  pr essur es.

d.   I nspect  t o assur e masonr y sur f aces r ecei v i ng ai r  bar r i er  mat er i al s ar e 
smoot h,  c l ean,  and f r ee of  cavi t i es,  pr ot r usi ons and mor t ar  dr oppi ngs,  
wi t h mor t ar  j oi nt s st r uck f l ush or  as r equi r ed by t he manuf act ur er  of  
t he ai r  bar r i er  mat er i al .

e.   I nspect  and t est  t o assur e s i t e condi t i ons f or  appl i cat i on 
t emper at ur e,  and dr yness of  subst r at es ar e wi t hi n gui del i nes.

  
f .   I nspect  t o assur e subst r at e sur f aces ar e pr oper l y pr i med i f   

appl i cabl e and i n accor dance wi t h manuf act ur er ' s i nst r uct i ons.  Pr i mi ng 
must  ext end at  l east  50 mm beyond t he ai r  bar r i er  mat er i al  t o make i t  
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obvi ous t hat  t he pr i mer  was appl i ed t o t he subst r at e bef or e t he ai r  
bar r i er  mat er i al .

g.   I nspect  t o assur e l aps i n mat er i al s ar e at  l east  a 50- mm mi ni mum,  
shi ngl ed i n t he cor r ect  di r ect i on or  mast i c appl i ed i n accor dance wi t h 
manuf act ur er ' s r ecommendat i ons,  and wi t h no f i shmout hs.

h.   I nspect  t o assur e t hat  a r ol l er  has been used t o enhance adhesi on.   
I dent i f y any def ect s such as f i shmout hs,  wr i nkl es,  ar eas of  l ost  
adhesi on,  and i mpr oper  cur i ng.   Not e t he i nt ended r emedy f or  t he 
def i c i enci es.

i .   Measur e appl i cat i on t hi ckness of  l i qui d appl i ed mat er i al s t o assur e 
t hat  manuf act ur er ' s speci f i cat i ons f or  t he speci f i c  subst r at e ar e met .

j .   I nspect  t o assur e t hat  t he cor r ect  mat er i al s ar e i nst al l ed f or  
compat i bi l i t y .

k.   I nspect  t o assur e pr oper  t r ansi t i ons f or  change i n di r ect i on and 
st r uct ur al  suppor t  at  gaps.

l .   I nspect  t o assur e pr oper  connect i on bet ween assembl i es ( membr ane and 
seal ant s)  f or  c l eani ng,  pr epar at i on and pr i mi ng of  sur f aces,  
st r uct ur al  suppor t ,  i nt egr i t y and cont i nui t y of  seal .

   m.   Per f or m adhesi on t est s f or  f l ui d- appl i ed and sel f - adher ed ai r  bar r i er  
membr anes t o assur e t hat  t he manuf act ur er ' s speci f i ed adhesi on 
st r engt h pr oper t i es ar e met .  Det er mi ne t he bond st r engt h of  coat i ngs 
t o subst r at e i n accor dance wi t h ASTM D4541 or  JI S A 9526.

n.   Pr ovi de cohesi on t est s f or  spr ay pol yur et hane f oam ( SPF) .   [ Per f or m 
t he t est s i n accor dance wi t h t he speci f i cat i on sect i ons whi ch speci f y 
t hese mat er i al s. ]   [ Per f or m adhesi on t est s as f ol l ows:  Usi ng a cor i ng 
t ool  r emove a sampl e and det er mi ne t he r el at i ve adhesi on qual i t y of  
t he f oam.  I f  t he f oam i s har d t o r emove and l eaves smal l  bi t s of  f oam 
on t he subst r at e i t  i s  cal l ed cohesi ve f oam f ai l ur e and i s consi der ed 
t he best  adhesi on.  I f  t he f oam comes away f r om t he subst r at e wi t h some 
f or ce but  i s c l ean,  i t  i s  cal l ed a mechani cal  bond.  I f  i t  comes away 
easi l y f r om t he subst r at e,  t he adhesi on i s poor .  Cohesi ve f oam f ai l ur e 
and a good mechani cal  bond ar e accept abl e. ]

o.   Pr ovi de wr i t t en t est  r epor t s of  al l  t est s per f or med.

3. 2   REPAI R AND PROTECTI ON

Upon compl et i on of  i nspect i on,  t est i ng,  sampl e r emoval  and si mi l ar  
ser vi ces,  r epai r  damaged const r uct i on and r est or e subst r at es,  coat i ngs and 
f i ni shes.   Pr ot ect  const r uct i on exposed by or  f or  qual i t y cont r ol  ser vi ce 
act i v i t i es,  and pr ot ect  r epai r ed const r uct i on.

        - -  End of  Sect i on - -
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SECTI ON 07 52 00

MODI FI ED BI TUMI NOUS MEMBRANE ROOFI NG
05/ 12

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

AMERI CAN SOCI ETY OF CI VI L ENGI NEERS ( ASCE)

ASCE 7 ( 2017)  Mi ni mum Desi gn Loads f or  Bui l di ngs 
and Ot her  St r uct ur es

ASTM I NTERNATI ONAL ( ASTM)

ASTM E108 ( 2011)  Fi r e Test s of  Roof  Cover i ngs

FM GLOBAL ( FM)

FM 4470 ( 2010)  Si ngl e- Pl y,  Pol ymer - Modi f i ed 
Bi t umen Sheet ,  Bui l t - up Roof  ( BUR) ,  and 
Li qui d Appl i ed Roof  Assembl i es f or  Use i n 
Cl ass 1 and Noncombust i bl e Roof  Deck 
Const r uct i on

FM APP GUI DE ( updat ed on- l i ne)  Appr oval  Gui de 
ht t p: / / www. appr oval gui de. com/

I NTERNATI ONAL CODE COUNCI L ( I CC)

I CC I BC ( 2021)  I nt er nat i onal  Bui l di ng Code

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S A 6005 ( 2005)  Asphal t  Roof i ng Fel t s

JI S A 6012 ( 2005)  Woven Fabr i cs Asphal t  Roof i ngs

JI S A 6013 ( 2014)  Pol ymer - Modi f i ed Bi t umen Roof i ng 
Sheet s

JI S A 6022 ( 2010)  St r et chy Asphal t  Roof i ng Fel t s 
( Synt het i c Fi ber  Base)

JI S A 9521 ( 2017)  Ther mal  I nsul at i on Mat er i al s f or  
Bui l di ngs

MI NI STRY OF LAND,  I NFRASTRUCTURE,  TRANSPORT AND TOURI SM ( MLI T)

MLI T SS Chapt er  9 ( 2019)  Bui l di ng Const r uct i on St andar d 
Speci f i cat i ons -  Chapt er  9 Wat er pr oof i ng 
Const r uct i on 
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NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 241 ( 2022)  St andar d f or  Saf eguar di ng 
Const r uct i on,  Al t er at i on,  and Demol i t i on 
Oper at i ons

NFPA 58 ( 2017;  ERTA 17- 1)  Li quef i ed Pet r ol eum Gas 
Code

U. S.  NATI ONAL ARCHI VES AND RECORDS ADMI NI STRATI ON ( NARA)

29 CFR 1910 Occupat i onal  Saf et y and Heal t h St andar ds

29 CFR 1910. 12 Const r uct i on Wor k

29 CFR 1926 Saf et y and Heal t h Regul at i ons f or  
Const r uct i on

29 CFR 1926. 16 Rul es of  Const r uct i on

UNDERWRI TERS LABORATORI ES ( UL)

UL 790 ( 2004;  Repr i nt  Jul  2014)  St andar d Test  
Met hods f or  Fi r e Test s of  Roof  Cover i ngs

UL RMSD ( 2012)  Roof i ng Mat er i al s and Syst ems 
Di r ect or y

1. 2   DESCRI PTI ON OF ROOF MEMBRANE SYSTEM[ S]

[ [ Mi ni mum [ t wo- pl y] [ t hr ee- pl y]  SBS [ or ]  [ APP]  [ modi f i ed bi t umen r oof  
membr ane consi st i ng of  [ modi f i ed bi t umen base sheet ] [ f i ber gl ass f el t  
[ vent i ng ] base sheet ]  [ , i nt er pl y sheet ]  and cap sheet .   Modi f i ed bi t umen 
r oof  membr ane must  be [ set  i n hot  asphal t ] [ t or ch appl i ed] ] [ set  i n 
col d- appl i ed adhesi ve] . ]

] [ [ _____] :   Mi ni mum [ t wo- pl y] [ t hr ee- pl y]  SBS [ or ]  [ APP]  modi f i ed bi t umen 
r oof  membr ane consi st i ng of  [ modi f i ed bi t umen base sheet ] [ f i ber gl ass f el t  
[ vent i ng ]  base sheet ]  [ , i nt er pl y sheet ]  and cap sheet .   Modi f i ed bi t umen 
r oof  membr ane must  be [ set  i n hot  asphal t ] [ t or ch appl i ed] [ set  i n 
col d- appl i ed adhesi ve] .

] Al l  wor k must  f ol l ow t he manuf act ur er  gui del i nes and st andar ds st at ed 
wi t hi n t hi s Sect i on.

1. 3   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e [ f or  Cont r act or  Qual i t y 
Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When used,  a desi gnat i on 
f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he 
submi t t al  f or  t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on 
i n t he Sust ai nabi l i t y  eNot ebook,  i n conf or mance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Roof  pl an;  G[ ,  [ _____] ]  dr awi ng depi ct i ng wi nd l oads and 
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boundar i es of  enhanced per i met er  and cor ner  at t achment s of  r oof  
syst em component s,  as appl i cabl e

SD- 07 Cer t i f i cat es

Fi r e Resi st ance cl assi f i cat i on;  G[ ,  [ _____] ]

Submi t  t he r oof  syst em assembl y f i r e r at i ng c l assi f i cat i on 
l i s t i ngs.

SD- 11 Cl oseout  Submi t t al s

War r ant y

I nf or mat i on Car d

I nst r uct i ons To [ Gover nment ] [ Cont r act or ]  Per sonnel

I ncl ude copi es of  Saf et y Dat a Sheet s f or  mai nt enance/ r epai r  
mat er i al s.

Submi t  20 year  " No- Dol l ar - Li mi t "  war r ant y f or  l abor  and mat er i al s.

1. 4   QUALI TY ASSURANCE

1. 4. 1   Qual i f i cat i on of  Manuf act ur er

Modi f i ed bi t umen sheet  r oof i ng syst em manuf act ur er  must  have a mi ni mum of  
[ 5] [ _____]  year s exper i ence i n manuf act ur i ng modi f i ed bi t umen r oof i ng 
pr oduct s.

1. 4. 2   Qual i f i cat i on of  Appl i cat or

Roof i ng syst em appl i cat or  must  be appr oved,  aut hor i zed,  or  l i censed i n 
wr i t i ng by t he modi f i ed bi t umen sheet  r oof i ng syst em manuf act ur er  and have 
a mi ni mum of  [ f i ve] [ _____]  year s exper i ence as an appr oved,  aut hor i zed,  or  
l i censed appl i cat or  wi t h t hat  manuf act ur er  and be appr oved at  a l evel  
capabl e of  pr ovi di ng t he speci f i ed war r ant y.   The appl i cat or  must  suppl y 
t he names,  l ocat i ons and cl i ent  cont act  i nf or mat i on of  f i ve pr oj ect s of  
s i mi l ar  s i ze and scope t hat  t he appl i cat or  has const r uct ed usi ng t he 
manuf act ur er ' s r oof i ng pr oduct s submi t t ed f or  t hi s pr oj ect  wi t hi n t he 
pr evi ous t hr ee year s.   Appl i cat or  must  be cer t i f i ed t echni c i an wi t h Japan 
Roof i ng Cont r act or s Associ at i on.

1. 4. 3   Qual i f i cat i ons of  Phot ovol t ai cs ( PV)  Roof t op Appl i cat or

The PV r oof t op appl i cat or  must  be appr oved,  aut hor i zed,  or  cer t i f i ed by a 
Roof  I nt egr at ed Sol ar  Ener gy ( RI SE)  Cer t i f i ed Sol ar  Roof i ng Pr of essi onal  
( CSRP) ,  and compl y wi t h appl i cabl e codes,  st andar ds,  and r egul at or y 
r equi r ement s t o mai nt ai n t he weat her pr oof i ng abi l i t i es of  bot h t he 
i nt egr at ed r oof  syst em and phot ovol t ai c syst em.

1. 4. 4   Qual i f i cat i on of  Engi neer  of  Recor d

[ Engi neer  of  Recor d must  be cur r ent l y l i censed wi t hi n t he j ur i sdi ct i on of  
t he pr oj ect .

] [ Engi neer  of  Recor d must  be appr oved,  aut hor i zed,  and cur r ent l y l i censed by 
t he st at e of  [ Fl or i da] [ _____] ,  and have a mi ni mum of  f i ve year s exper i ence 
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as an appr oved Engi neer  f or  manuf act ur er s of  s i mi l ar  r oof  syst ems.   
Engi neer  of  Recor d must  suppl y t he names and l ocat i ons of  f i ve pr oj ect s of  
s i mi l ar  s i ze and scope f or  whi ch he has pr ovi ded engi neer i ng cal cul at i ons 
usi ng t he manuf act ur er ' s pr oduct s submi t t ed f or  t hi s pr oj ect  wi t hi n t he 
pr evi ous t hr ee year s.   Engi neer  of  Recor d must  pr ovi de cer t i f i ed 
engi neer i ng cal cul at i ons f or :

] ASCE 7, i n accor dance wi t h I nt er nat i onal  Bui l di ng Code.

[ Sei smi c r equi r ement s per  [ l ocal ]  [ and st at e]  bui l di ng codes]

[ Sei smi c r equi r ement s per  I CC I BC Chapt er  16,  Sect i on 1608. 3

] [ Snow l oad r equi r ement s per  I CC I BC Chapt er  16 Sect i on 1608. 3 and Sect i on 7 
of  ASCE 7

] ] 1. 4. 5   Fi r e Resi st ance

Compl et e r oof  cover i ng assembl y must :

a.   Be Cl ass A [ or  B]  r at ed i n accor dance wi t h ASTM E108,  FM 4470,  or  
UL 790;  and

b.   Be l i s t ed as par t  of  Fi r e- Cl assi f i ed r oof  deck const r uct i on i n UL RMSD,  
or  Cl ass I  r oof  deck const r uct i on i n FM APP GUI DE.

FM or  UL appr oved component s of  t he r oof  cover i ng assembl y must  bear  t he 
appr opr i at e FM or  UL l abel .

1. 4. 6   Wi nd Upl i f t  Resi st ance

Pr ovi de a compl et e r oof  syst em assembl y t hat  i s  r at ed and i nst al l ed t o 
r esi st  wi nd l oads [ i ndi cat ed]  [ cal cul at ed i n accor dance wi t h ASCE 7]  and 
val i dat ed by upl i f t  r esi st ance t est i ng i n accor dance wi t h Fact or y Mut ual  
( FM)  t est  pr ocedur es.   Do not  i nst al l  non- r at ed syst ems,  except  as 
appr oved by t he Cont r act i ng Of f i cer .   Submi t  l i censed engi neer ' s Wi nd 
upl i f t  cal cul at i ons and subst ant i at i ng dat a t o val i dat e any non- r at ed r oof  
syst em.   Base wi nd upl i f t  measur ement s on a desi gn wi nd speed of  [ _____]  
km/ h i n accor dance wi t h ASCE 7 and ot her  appl i cabl e bui l di ng code 
r equi r ement s.

1. 4. 7   Pr er oof i ng Conf er ence

Af t er  appr oval  of  submi t t al s and bef or e per f or mi ng r oof i ng [ and 
i nsul at i on]  syst em i nst al l at i on wor k,  hol d a pr er oof i ng conf er ence t o 
r evi ew t he f ol l owi ng:

a.   Dr awi ngs,  i ncl udi ng Roof  Pl an,  speci f i cat i ons and submi t t al s r el at ed 
t o t he r oof  wor k

[ Fi el d i nspect i on and ver i f i cat i on of  al l  exi st i ng condi t i ons,  
i ncl udi ng al l  f i r e saf et y i ssues,  exi st i ng st r uct ur e,  and exi st i ng 
mat er i al s,  i ncl udi ng conceal ed combust i bl es,  whi ch may r equi r e 
addi t i onal  pr ot ect i on dur i ng i nst al l at i on.

] b.   Roof  syst em component s i nst al l at i on

c.   Pr ocedur e f or  t he r oof  manuf act ur er ' s t echni cal  r epr esent at i ve' s 
onsi t e i nspect i on and accept ance of  t he r oof  st r uct ur e,  and r oof i ng 
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subst r at e,  t he name of  t he manuf act ur er ' s t echni cal  r epr esent at i ves,  
t he f r equency of  t he onsi t e v i s i t s,  di st r i but i on of  copi es of  t he 
i nspect i on r epor t s f r om t he manuf act ur er ' s t echni cal  r epr esent at i ves 
t o r oof  manuf act ur er

d.   Cont r act or ' s pl an f or  coor di nat i on of  t he wor k of  t he var i ous t r ades 
i nvol ved i n pr ovi di ng t he r oof i ng syst em and ot her  component s secur ed 
t o t he r oof i ng

e.   Qual i t y cont r ol ,  ( ARMA PMBRG98)  pl an f or  t he r oof  syst em i nst al l at i on

f .   Saf et y r equi r ement s

Coor di nat e pr er oof i ng conf er ence schedul i ng wi t h t he Cont r act i ng Of f i cer .   
The conf er ence must  be at t ended by t he Cont r act or ,  t he Cont r act i ng 
Of f i cer ' s desi gnat ed per sonnel ,  and per sonnel  di r ect l y r esponsi bl e f or  t he 
i nst al l at i on of  r oof i ng [ and i nsul at i on] ,  f l ashi ng and sheet  met al  wor k,  
[ [ mechani cal ]  [ and]  [ el ect r i cal ]  wor k] ,  ot her  t r ades i nt er f aci ng wi t h t he 
r oof  wor k,  desi gnat ed saf et y per sonnel  t r ai ned t o enf or ce and compl y wi t h 
[ Fi r e Mar shal l , ]  and a r epr esent at i ve of  t he r oof i ng mat er i al s 
manuf act ur er .   Bef or e begi nni ng r oof i ng wor k,  pr ovi de a copy of  meet i ng 
not es and act i on i t ems t o al l  at t endi ng par t i es.   Not e act i on i t ems 
r equi r i ng r esol ut i on pr i or  t o st ar t  of  r oof  wor k.

1. 5   DELI VERY,  STORAGE,  AND HANDLI NG

1. 5. 1   Del i ver y

Del i ver  mat er i al s i n manuf act ur er s '  or i gi nal  unopened cont ai ner s and r ol l s 
wi t h l abel s i nt act  and l egi bl e.   Mar k and r emove wet  or  damaged mat er i al s 
f r om t he si t e.   Wher e mat er i al s ar e cover ed by a r ef er enced speci f i cat i on,  
t he cont ai ner  must  bear  t he speci f i cat i on number ,  t ype,  and cl ass,  as 
appl i cabl e.   Del i ver  mat er i al s i n suf f i c i ent  quant i t y t o al l ow wor k t o 
pr oceed wi t hout  i nt er r upt i on.

1. 5. 2   St or age

Pr ot ect  mat er i al s agai nst  moi st ur e absor pt i on and cont ami nat i on or  ot her  
damage.   Avoi d cr ushi ng or  cr i nkl i ng of  r ol l  mat er i al s.   St or e r ol l  
mat er i al s on end on cl ean r ai sed pl at f or ms or  pal l et s one l evel  hi gh i n 
dr y l ocat i ons wi t h adequat e vent i l at i on,  such as an encl osed bui l di ng or  
c l osed t r ai l er .   Do not  st or e r ol l  mat er i al s i n bui l di ngs under  
const r uct i on unt i l  concr et e,  mor t ar ,  and pl ast er  wor k i s f i ni shed and 
dr y.   Mai nt ai n r ol l  mat er i al s at  t emper at ur es above 10 degr ees C f or  24 
hour s i mmedi at el y bef or e appl i cat i on.   Do not  st or e mat er i al s out door s 
unl ess appr oved by t he Cont r act i ng Of f i cer .   Compl et el y cover  f el t s st or ed 
out door s,  on and of f  r oof ,  wi t h wat er pr oof  canvas pr ot ect i ve cover i ng.   Do 
not  use pol yet hyl ene sheet  as a cover i ng.   Ti e cover i ng secur el y t o 
pal l et s t o make compl et el y weat her pr oof .   Pr ovi de suf f i c i ent  vent i l at i on 
t o pr event  condensat i on.   Do not  st or e mor e mat er i al s on r oof  t han can be 
i nst al l ed t he same day and r emove unused mat er i al s at  end of  each days 
wor k.   Di st r i but e mat er i al s t empor ar i l y  st or ed on r oof  t o st ay wi t hi n l i ve 
l oad l i mi t s of  t he r oof  const r uct i on.

Mai nt ai n a mi ni mum di st ance of  10. 67 met er s f or  al l  st or ed f l ammabl e 
mat er i al s,  i ncl udi ng mat er i al s cover ed wi t h shr i nk wr aps,  cr af t  paper  or  
t ar ps f r om al l  t or ch/ wel di ng appl i cat i ons.

I mmedi at el y r emove wet ,  cont ami nat ed or  ot her wi se damaged or  unsui t abl e 
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mat er i al s f r om t he si t e.   Damaged mat er i al s may be mar ked by t he 
Cont r act i ng Of f i cer .

1. 5. 3   Handl i ng

Pr event  damage t o edges and ends of  r ol l  mat er i al s.   Do not  i nst al l  
damaged mat er i al s i n t he wor k.   Sel ect  and oper at e mat er i al  handl i ng 
equi pment  t o pr event  damage t o mat er i al s or  appl i ed r oof i ng.

1. 6   ENVI RONMENTAL REQUI REMENTS

Do not  i nst al l  r oof i ng syst em when ai r  t emper at ur e i s bel ow 4. 44 degr ees C,  
dur i ng any f or m of  pr eci pi t at i on,  i ncl udi ng f og,  or  when t her e i s i ce,  
f r ost ,  moi st ur e,  or  any ot her  v i s i bl e dampness on t he r oof  deck.   Fol l ow 
manuf act ur er ' s pr i nt ed i nst r uct i ons f or  Col d Weat her  I nst al l at i on.

[ 1. 7   [ TORCH] [ HOT- MOPPED ASPHALT]  APPLI ED [ ( HEAT WELD) ]  MODI FI ED BI TUMEN 
MEMBRANE SAFETY

1. 7. 1   Pr oper t y Pr ot ect i on

Take al l  pr ecaut i ons necessar y t o pr event  i gni t i on of  combust i bl e 
mat er i al s dur i ng [ hot - mopped asphal t  appl i cat i on]  of  r oof i ng.   I mmedi at el y 
cal l  t he f i r e depar t ment  i f  a f i r e commences.   Revi ew al l  f i r e saf et y 
pr ocedur es as out l i ned at  t he pr e- r oof i ng conf er ence.

I nst al l  mat er i al s per  MLI T SS Chapt er  9.   Appl i cat i on pr ocedur es must  
compl y wi t h NFPA 241,  OSHA 29 CFR 1910 and 29 CFR 1910. 12,  29 CFR 1926. 16,  
29 CFR 1926 Subpar t  F. [ ,  UL Fi r e Resi st ance Di r ect or y Vol ume No.  1. ]

Do not  st or e f l ammabl e l i qui ds on t he r oof .

No Asphal t  Ket t l es ar e al l owed on r oof s.   Locat e ket t l es and suppl y LP- Gas 
Cyl i nder s saf el y and secur ed per  NFPA 241 out si de of  t he bui l di ng' s 
per i met er  a mi ni mum of  6. 096 m f r om t he st r uct ur e and any combust i bl e 
mat er i al s.

Mai nt ai n a mi ni mum separ at i on of  6. 096 m bet ween LP- Gas Cyl i nder s and 
ket t l e.   Pr ovi de pr ot ect i ve f i r e r et ar dant  bl anket  bar r i er  or  shi el d 
bet ween any bui l di ng st r uct ur e t o a mi ni mum hei ght  of  8 f oot  and a c l ear  
sur r ound di st ance of  2. 44 m i f  oper at i ons f or ce pl acement  of  ket t l e wi t hi n 
a di st ance of  6. 096 m.   Do not  obst r uct  or  pl ace ket t l es or  Cyl i nder  
st or age wi t hi n 3. 048 m of  exi t s,  means of  egr ess,  gat es,  r oadways,  
ent r ances.   Locat e ket t l es downwi nd and away f r om any bui l di ng ai r  i nt akes.

Pr ovi de a mi ni mum of  t wo por t abl e f ul l y  char ged [  9. 072 kg  CO2]
[  9. 072 kg ABC ( dr y chemi cal ) ]  f i r e ext i ngui sher s no cl oser  t han  1. 524 m 
and no f ur t her  t han 7. 62 m of  hor i zont al  t r avel  di st ance f r om each ket t l e 
at  al l  t i mes whi l e ket t l e i s i n oper at i on,  i n easi l y accessi bl e and 
i dent i f i abl e l ocat i ons.   Al so pr ovi de [ a mi ni mum of  one] [ t wo]  mul t i pur pose 
2- A: 20- B: C por t abl e f i r e ext i ngui sher  on t he r oof  bei ng cover ed or  
r epai r ed.

Compl y wi t h t he f ol l owi ng saf et y pr ocedur es:

a.   Fuel  cont ai ner s,  bur ner s,  and r el at ed appur t enances  of  r oof i ng 
equi pment  i n whi ch l i quef i ed pet r ol eum gas i s used f or  heat i ng must  
compl y wi t h t he r equi r ement s of  NFPA 58.
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b.   Fuel  cont ai ner s havi ng capaci t i es gr eat er  t han one pound must  be 
l ocat ed a mi ni mum of  3. 048 m cl ear  di st ance f r om t he bur ner  f l ame.

c.   Cl ear l y l abel  al l  LP- Gas Cyl i nder s as " Fl ammabl e Gas" ,  and secur e t o 
pr event  acci dent al  t i p- over .

d.   Check al l  pr essur e r egul at or s and hoses pr i or  t o use f or  pr oper  
f unct i oni ng and i nt egr i t y.

e.   Tur n of f  f uel  suppl y at  LP Gas Cyl i nder  when ket t l e i s not  i n use.

f .   Equi p al l  ket t l es wi t h a f unct i oni ng t emper at ur e measur i ng devi ce t o 
ensur e no heat i ng i n excess of  10 degr ees C bel ow t he f l ash poi nt .

g.   Pr ovi de cover s,  l i d,  or  t op whi ch ar e c l ose f i t t i ng,  const r uct ed of  
mi ni mum No. 14 manuf act ur er ' s gauge st eel ,  and can be gr avi t y c l osed on 
al l  ket t l es.

h.   Cl ean al l  r oof i ng mops and r ags f r ee of  excess asphal t  and st or e 
saf el y away f r om al l  combust i bl e mat er i al s.   St or e di scar ded r oof i ng 
mops and r ags i n a non- combust i bl e cont ai ner  and r emove f r om si t e each 
day.

i .   Posi t i on al l  pump l i nes handl i ng hot  asphal t  secur el y and equi p al l  
pump l i nes wi t h a shut - of f  val ve on each wi t h a coupl er  whi ch may be 
opened when l i nes ar e f ul l .   Do not  subj ect  pump l i nes t o pr essur es i n 
excess of  saf e and r ecommended NRCA and ARMA wor ki ng pr essur es.   
St at i on an oper at or  near  t he equi pment  t o cut  of f  f l ow and car e f or  
ot her  emer genci es whi l e conduct i ng heat i ng,  pumpi ng and appl i cat i on 
oper at i ons.

j .   Asphal t  bucket  used by r oof er s or  wor ker s i n s i mi l ar  t r ades must  be 
const r uct ed of  mi ni mum No.  24 gauge or  heavi er  sheet  st eel  and have a 
met al  bai l  of  no l ess t han 6. 35 mm di amet er  mat er i al .  The bai l  i s  t o 
be f ast ened t o of f set  ear s or  equi val ent  whi ch have been r i vet ed,  
wel ded,  or  ot her wi se saf el y and secur el y at t ached t o t he bucket .  
Sol der ed bai l  socket s ar e pr ohi bi t ed.   Posi t i on wor ker s and ot her  
empl oyees t o avoi d bei ng st r uck by bucket  or  ot her  r oof i ng mat er i al s,  
whi ch may acci dent al l y f al l  whi l e bei ng hoi st ed,  l ower ed,  or  used i n 
t he r oof i ng oper at i on.   Pr ovi de saf et y bar r i er s and caut i on s i gns at  
al l  skyl i ght s or  ot her  r oof  hol es.

k.   Do not  use f l ammabl e l i qui ds wi t h a f l ash poi nt  bel ow 37. 78 degr ees C 
( gasol i ne and si mi l ar  pr oduct s)  f or  c l eani ng pur poses.

Do not  use sol i d f uel  or  Cl ass I  l i qui ds as f uel  f or  r oof i ng asphal t  
ket t l es.   Pr ovi de a mi ni mum of  one empl oyee f ul l y knowl edgeabl e of  ket t l e 
oper at i ons and hazar ds t o mai nt ai n const ant  sur vei l l ance dur i ng ket t l e 
oper at i on wi t hi n a mi ni mum di st ance of  7. 62 m of  t he ket t l e.

Check al l  f i r e ext i ngui sher s pr i or  t o commencement  of  wor k,  and upon 
compl et i on of  t he day' s wor k,  t o ensur e f ul l ness and oper abi l i t y .

Pr oj ect  super vi sor  must  make dai l y i nspect i ons wi t h t he f aci l i t y  manager  
of  al l  condi t i ons and oper at i ons whi ch coul d pr esent  hazar ds dur i ng 
[ hot - mopped]  appl i cat i ons and i ssue di r ect i ves t o addr ess al l  such 
concer ns and i t ems of  t he wor k and exi st i ng condi t i ons.

I dent i f y and pr ot ect  al l  combust i bl e r oof  component s,  possi bl e f i r e t r aps,  
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and hi dden hazar ds.   Seal  of f  voi ds or  openi ngs i n t he subst r at e wi t h 
non- combust i bl e mat er i al s pr i or  t o i nst al l i ng [ hot - mopped appl i ed]  
mat er i al s i n t he ar ea.   I nst al l  pr ot ect i ve f i r e r et ar dant  bl anket s and 
shi el ds at  bui l di ng wal l s,  eaves,  par apet s and equi pment s cur bs 
const r uct ed of  combust i bl e mat er i al s wi t hi n 0. 9144 met er  r adi us of  t he 
ar ea of  [ t or ch wor k] [ hot - mopped ket t l e]  pr i or  t o commencement  of  t he wor k.

When wor ki ng ar ound i nt akes and openi ngs,  t empor ar i l y  di sconnect  and bl ock 
t o pr event  [ f umes f r om ket t l e]  f r om bei ng dr awn i nt o t he openi ng. [   
Pr ovi de non- combust i bl e shi el di ng or  f l ame guar d pr ot ect i on wher e gaps or  
voi ds occur  i n t he const r uct i on i n ar ea of  t or ch wor k. ]

1. 7. 2   Fi r e Wat ch

Al l  per sonnel  on t he r oof  dur i ng [ hot - mopped appl i cat i on]  must  be pr oper l y 
t r ai ned t o use a f i r e ext i ngui sher .   Pr ovi de a f i r e wat ch f or  a mi ni mum of  
[ 30 mi nut es af t er  compl et i on of  hot - mopped ket t l e oper at i ons]  at  t he end 
of  each wor k shi f t .   Mai nt ai n t he f i r e wat ch f or  addi t i onal  t i me r equi r ed 
t o ensur e no pot ent i al  i gni t i on condi t i ons exi st .   [ Ut i l i ze heat  sensi ng 
met er s t o scan f or  hot  spot s i n t he wor k. ]

Do not  l eave t he r oof t op unat t ended dur i ng br eaks i n wor k dur i ng a wor k 
shi f t .   Wal k and scan al l  ar eas of  appl i cat i on checki ng f or  hot  spot s,  
f umes,  or  smol der i ng,  especi al l y at  wal l  and cur b ar eas,  pr i or  t o 
depar t ur e at  t he end of  each wor k shi f t .   Ensur e any and al l  suspect  
condi t i ons ar e el i mi nat ed pr i or  t o l eavi ng t he si t e each wor k shi f t .

1. 7. 3   Wi nd Condi t i ons

Use si de shi el ds wi t h al l  t or chi ng oper at i ons when wi nds ar e occur r i ng t o 
pr event  f l ame di st or t i on of  end bur ner s.   Use t or ch machi ne equi pment  wi t h 
bot t om shi el d pl at e t o pr event  f l ame spr ead on t o r oof  deck and 
subst r at e.   When hi gh wi nd gust s ar e pr esent ,  not i f y t he saf et y of f i cer  
and cease al l  use of  t or chi ng equi pment  unt i l  wi nd condi t i ons l ower  and 
aut hor i zat i on f r om t he saf et y of f i cer  t o pr oceed i s r ecei ved.

] 1. 8   SEQUENCI NG

Coor di nat e t he wor k wi t h ot her  t r ades t o ensur e t hat  component s whi ch ar e 
t o be secur ed t o or  st r i pped i nt o t he r oof i ng syst em ar e avai l abl e and 
t hat  per manent  f l ashi ng and count er  f l ashi ng and ar e i nst al l ed as t he wor k 
pr ogr esses.   Ensur e t empor ar y pr ot ect i on measur es ar e i n pl ace t o pr ecl ude 
moi st ur e i nt r usi on or  damage t o i nst al l ed mat er i al s. [   Appl y r oof i ng 
i mmedi at el y f ol l owi ng appl i cat i on of  i nsul at i on as a cont i nuous 
oper at i on.   Coor di nat e r oof i ng oper at i ons wi t h i nsul at i on wor k so t hat  al l  
r oof  i nsul at i on appl i ed each day i s cover ed wi t h r oof  membr ane 
i nst al l at i on t he same day. ]

1. 9   WARRANTY

Pr ovi de r oof  syst em mat er i al  and wor kmanshi p war r ant i es meet i ng speci f i ed 
r equi r ement s.   Pr ovi de r evi s i on or  amendment  t o st andar d membr ane 
manuf act ur er  war r ant y as r equi r ed t o compl y wi t h t he speci f i ed 
r equi r ement s.   Pr ovi de a manuf act ur er ' s war r ant y t hat  has no dol l ar  l i mi t ,  
cover s f ul l  syst em wat er - t i ght ness,  and has a mi ni mum dur at i on of  20 year s.

1. 9. 1   Roof  Membr ane Manuf act ur er  War r ant y

Fur ni sh t he r oof  membr ane manuf act ur er ' s 20- year  no dol l ar  l i mi t  r oof  
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syst em mat er i al s and i nst al l at i on wor kmanshi p war r ant y,  i ncl udi ng 
f l ashi ng,  i nsul at i on,  and accessor i es necessar y f or  a wat er t i ght  r oof  
syst em const r uct i on.   Pr ovi de war r ant y di r ect l y t o t he Gover nment  and 
commence war r ant y ef f ect i ve dat e at  t i me of  Gover nment ' s accept ance of  t he 
r oof  wor k.   The war r ant y must  st at e t hat :

a.   I f  wi t hi n t he war r ant y per i od t he r oof  syst em,  as i nst al l ed f or  i t s 
i nt ended use i n t he nor mal  c l i mat i c and envi r onment al  condi t i ons of  
t he f aci l i t y ,  becomes non- wat er t i ght ,  shows evi dence of  moi st ur e 
i nt r usi on wi t hi n t he assembl y,  bl i s t er s,  spl i t s,  t ear s,  del ami nat es,  
separ at es at  t he seams,  or  shows evi dence of  excessi ve weat her i ng due 
t o def ect i ve mat er i al s or  i nst al l at i on wor kmanshi p,  t he r epai r  or  
r epl acement  of  t he def ect i ve and damaged mat er i al s of  t he r oof  syst em 
assembl y and cor r ect i on of  def ect i ve wor kmanshi p  ar e t he 
r esponsi bi l i t y  of  t he r oof  membr ane manuf act ur er .   Al l  cost s 
associ at ed wi t h t he r epai r  or  r epl acement  wor k ar e t he r esponsi bi l i t y  
of  t he r oof  membr ane manuf act ur er .

b.   When t he manuf act ur er  or  hi s appr oved appl i cat or  f ai l  t o per f or m t he 
r epai r s wi t hi n 72 hour s of  not i f i cat i on,  emer gency t empor ar y r epai r s 
per f or med by ot her s does not  voi d t he war r ant y.

c.   Upon compl et i on of  i nst al l at i on,  and accept ance by t he [ Cont r act i ng 
Of f i cer ]  [ ,  Ar chi t ect ] [ ,  Const r uct i on Manager ]  and Roof i ng Syst em 
Engi neer  of  Recor d,  t he manuf act ur er  must  suppl y t he appr opr i at e 
war r ant y t o t he Owner .

d.   I nst al l er  must  submi t  a mi ni mum t wo year  war r ant y t o t he membr ane 
manuf act ur er  f r om t he dat e of  accept ance,  wi t h a copy t o t he 
[ Cont r act i ng Of f i cer ]  [ ,  Ar chi t ect ] [ ,  Const r uct i on Manager ]  and 
Roof i ng Syst em Engi neer  of  Recor d.

1. 9. 2   Roof i ng Syst em I nst al l er  War r ant y

The r oof  syst em i nst al l er  must  war r ant  f or  a per i od of  t wo year s t hat  t he 
r oof  syst em,  as i nst al l ed,  i s  f r ee f r om def ect s i n i nst al l at i on 
wor kmanshi p,  t o i ncl ude t he r oof  membr ane,  f l ashi ng,  i nsul at i on,  
accessor i es,  at t achment s,  and sheet  met al  i nst al l at i on i nt egr al  t o a 
compl et e wat er t i ght  r oof  syst em assembl y.   Wr i t e t he war r ant y di r ect l y t o 
t he Gover nment .   The r oof  syst em i nst al l er  i s  r esponsi bl e f or  cor r ect i on 
of  def ect i ve wor kmanshi p and r epl acement  of  damaged or  af f ect ed 
mat er i al s.   The r oof  syst em i nst al l er  i s  r esponsi bl e f or  al l  cost s 
associ at ed wi t h t he r epai r  or  r epl acement  wor k.

1. 9. 3   Cont i nuance of  War r ant y

Repai r  or  r epl acement  wor k t hat  becomes necessar y wi t hi n t he war r ant y 
per i od and accompl i shed i n a manner  so as t o r est or e t he i nt egr i t y of  t he 
r oof  syst em assembl y and val i di t y of  t he r oof  membr ane manuf act ur er  
war r ant y f or  t he r emai nder  of  t he manuf act ur er  war r ant y per i od.

1. 10   CONFORMANCE AND COMPATI BI LI TY

Pr ovi de t he ent i r e r oof i ng and f l ashi ng syst em i n accor dance wi t h 
speci f i ed and i ndi cat ed r equi r ement s,  i ncl udi ng f i r e and wi nd r esi st ance 
r equi r ement s.   Wor k not  speci f i cal l y addr essed and any devi at i on f r om 
speci f i ed r equi r ement s must  be i n gener al  accor dance wi t h MLI T SS Chapt er  9,  
membr ane manuf act ur er  publ i shed r ecommendat i ons and det ai l s,  and 
compat i bl e wi t h sur r oundi ng component s and const r uct i on.   Submi t  any 
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devi at i on f r om speci f i ed or  i ndi cat ed r equi r ement s t o t he Cont r act i ng 
Of f i cer  f or  appr oval  pr i or  t o i nst al l at i on.

1. 11   ELI MI NATI ON,  PREVENTI ON OF FALL HAZARDS

1. 11. 1   Fal l  Pr ot ect i on

[ _____]

PART 2   PRODUCTS

2. 1   MATERI ALS

Coor di nat e wi t h ot her  speci f i cat i on sect i ons r el at ed t o t he r oof  wor k.   
Fur ni sh a combi nat i on of  speci f i ed mat er i al s t hat  compr i se a r oof  syst em 
accept abl e t o t he r oof  membr ane manuf act ur er  and meet i ng speci f i ed 
r equi r ement s.   Pr ot ect  mat er i al s pr ovi ded f r om def ect s and make sui t abl e 
f or  t he ser vi ce and cl i mat i c condi t i ons of  t he i nst al l at i on.

2. 1. 1   Ener gy [ and Cool  Roof ]  Per f or mance

I nst al l  a r oof  syst em t hat  meet s an over al l  per f or mance as speci f i ed on 
t he dr awi ngs or  by i nsul at i on speci f i ed i n ot her  sect i ons.   [ Pr ovi de 
emi t t ance and r ef l ect ance per cent ages,  sol ar  r ef l ect ance i ndex val ues,  
[ and]  s l opes [ _____] ,  t o meet  sust ai nabl e t hi r d par t y cer t i f i cat i on 
r equi r ement s f or  Heat  I s l and Reduct i on. ]

2. 2   MODI FI ED BI TUMEN SHEETS AND FI BERGLASS FELT MATERI ALS

Fur ni sh a combi nat i on of  speci f i ed mat er i al s t hat  compr i se t he modi f i ed 
bi t umen manuf act ur er ' s st andar d syst em of  t he number  and t ype of  pl i es 
speci f i ed.   Pr ovi de mat er i al s sui t abl e f or  t he ser vi ce and cl i mat i c 
condi t i ons of  t he i nst al l at i on.   Modi f i ed bi t umen sheet s must  be 
wat er t i ght  and vi sual l y f r ee of  pi nhol es,  par t i c l es of  f or ei gn mat t er ,  
non- di sper sed r aw mat er i al ,  f act or y spl i ces,  or  ot her  condi t i ons t hat  
mi ght  af f ect  ser vi ceabi l i t y .   Pol ymer  modi f i er  must  compl y wi t h 
MLI T SS Chapt er  9 and be uni f or ml y di sper sed t hr oughout  t he sheet .   Edges 
of  sheet  must  be st r ai ght  and f l at .

[ a.   Vent i ng Base Sheet :   [ Wi t hout ] [ Wi t h]  per f or at i ons and as appr oved by 
t he modi f i ed bi t umen r oof  membr ane manuf act ur er .

] [ b.   Fi ber gl ass Fel t  Base Sheet :    JI S A 6022 or  JI S A 6012,  and as 
appr oved by t he modi f i ed bi t umen r oof  membr ane manuf act ur er .

]
[ c.   SBS Base Sheet :   Mi ni mum 2. 0 mm t hi ck,  and as appr oved by t he r oof  

membr ane manuf act ur er .

] [ d.   SBS I nt er pl y Sheet :   Mi ni mum 2. 0 mm t hi ck,  and as appr oved by t he r oof  
membr ane manuf act ur er .

]
[ e.   SBS Cap Sheet :   Mi ni mum[  3. 7 mm]  [ _____]  t hi ck,  and as r equi r ed t o 

pr ovi de speci f i ed f i r e saf et y r at i ng.
]
[ f .   APP Base Sheet :   Mi ni mum 3. 5 mm t hi ck,  and as appr oved by t he r oof  

membr ane manuf act ur er .
]
[ g.   APP Cap Sheet :   Mi ni mum 4. 0 mm t hi ck,  and as appr oved by t he r oof  

membr ane manuf act ur er .
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] 2. 3   BASE FLASHI NG MEMBRANE

Membr ane manuf act ur er ' s st andar d,  mi ni mum t wo- pl y modi f i ed bi t umen 
membr ane f l ashi ng syst em compat i bl e wi t h t he r oof  membr ane speci f i ed and 
as r ecommended i n membr ane manuf act ur er ' s publ i shed l i t er at ur e.   Pr ovi de 
f l ashi ng membr anes t hat  meet  or  exceed t he pr oper t i es of  t he mat er i al  
st andar ds speci f i ed f or  t he modi f i ed bi t umen [ base] [ ,  i nt er pl y]  and cap 
sheet ,  except  t hat  f l ashi ng membr ane t hi ckness must  be as r ecommended by 
t he membr ane manuf act ur er . [   Pr ovi de met al  c l ad f l ashi ng membr ane t hat  
compl i es wi t h MLI T SS Chapt er  9] .

[ 2. 4   ASPHALT

JI S A 6005 /  JI S A 6013,  i n accor dance wi t h modi f i ed bi t umen membr ane 
manuf act ur er  r equi r ement s and compat i bl e wi t h t he s l ope condi t i ons of  t he 
i nst al l at i on.

] [ 2. 5   COLD- APPLI ED MEMBRANE ADHESI VE

Membr ane manuf act ur er ' s r ecommended [ l ow vol at i l e or gani c compound ( VOC) ]  
col d pr ocess adhesi ve f or  appl i cat i on of  t he membr ane pl i es.

] [ 2. 6   MEMBRANE SURFACI NG

Pr ovi de modi f i ed bi t umen r oof  membr ane cap sheet  wi t h f act or y- appl i ed 
gr anul e sur f aci ng of  [ l i ght ] [ _____]  col or  [ as sel ect ed f r om membr ane 
manuf act ur er ' s st andar d col or s] . [   Pr ovi de modi f i ed bi t umen membr ane 
manuf act ur er ' s r ecommended f i el d- appl i ed pr ot ect i ve coat i ng of  
[ whi t e] [ l i ght  gr ay] [ _____]  col or . ] [   Li ght  col or ed,  opaque wat er - wor n 
gr avel  aggr egat e sur f aci ng mat er i al  as r ecommended by t he membr ane 
manuf act ur er  and appr oved by t he Cont r act i ng Of f i cer [ ,  and appl i ed i n 
f l ood coat  of  hot  asphal t ] . ]

] 2. 7   PRI MER

Pr i mer  compat i bl e wi t h t he appl i cat i on and as appr oved i n wr i t i ng by t he 
modi f i ed bi t umen membr ane manuf act ur er .

2. 8   MODI FI ED BI TUMEN ROOF CEMENT

Compat i bl e wi t h t he modi f i ed bi t umen r oof  membr ane and as r ecommended by 
t he modi f i ed bi t umen membr ane manuf act ur er .

2. 9   CANT AND TAPERED EDGE STRI PS

Pr ovi de st andar d cant s and t aper ed edge st r i ps of  [ t he same mat er i al  as 
t he r oof  i nsul at i on]  t r eat ed wi t h bi t umi nous i mpr egnat i on,  s i z i ng,  or  
waxi ng and f abr i cat ed t o pr ovi de maxi mum 45 degr ee change i n di r ect i on of  
membr ane.   Cant  st r i ps must  be mi ni mum [  38 mm t hi ck and pr ovi de f or  
mi ni mum 125 mm f ace and 85 mm ver t i cal  hei ght  when i nst al l ed at  45 degr ee 
f ace angl e] [  100 mm ver t i cal  hei ght  wi t h 45 degr ee cant  angl e] ,  except  
wher e c l ear ance r est r i ct s hei ght  t o l esser  di mensi on.   Taper  edge st r i ps 
at  a r at e of  25 mm t o 38 mm per  300 mm t o a mi ni mum of  3 mm of  t hi ckness.   
Pr ovi de ki l n- dr i ed pr eser vat i ve- t r eat ed wood cant s,  i n compl i ance wi t h 
r equi r ement s of  Sect i on 06 10 00 ROUGH CARPENTRY at  base of  wood nai l er s 
set  on edge and wood cur bi ng and wher e ot her wi se i ndi cat ed.
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2. 10   FASTENERS AND PLATES

Pr ovi de coat ed,  cor r osi on- r esi st ant  f ast ener s as r ecommended by t he 
modi f i ed bi t umen sheet  manuf act ur er ' s pr i nt ed i nst r uct i ons and meet i ng t he 
r equi r ement s of  FM 4470 and FM APP GUI DE f or  Cl ass I  r oof  deck 
const r uct i on and t he wi nd upl i f t  r esi st ance speci f i ed.   For  f ast eni ng of  
membr ane or  f el t s t o wood mat er i al s,  pr ovi de f ast ener s dr i ven t hr ough 25 mm
 di amet er  met al  di scs,  or  one pi ece composi t e f ast ener s wi t h heads not  
l ess t han 25 mm i n di amet er  or  25 mm squar e wi t h r ounded or  45 degr ee 
t aper ed cor ner s.

2. 10. 1   Masonr y or  Concr et e Wal l s and Ver t i cal  Sur f aces

Use har dened st eel  nai l s or  scr ews wi t h f l at  heads,  di amond shaped poi nt s,  
and mechani cal l y def or med shanks not  l ess t han 25 mm l ong f or  secur i ng 
f el t s,  modi f i ed bi t umen sheet s,  met al  i t ems,  and accessor i es t o masonr y or  
concr et e wal l s and ver t i cal  sur f aces.   Use power - dr i ven f ast ener s onl y 
when appr oved i n wr i t i ng by t he Cont r act i ng Of f i cer .

2. 10. 2   Met al  Pl at es

Pr ovi de f l at  cor r osi on- r esi st ant  r ound st r ess pl at es as r ecommended by t he 
modi f i ed bi t umen sheet  manuf act ur er ' s pr i nt ed i nst r uct i ons and meet i ng t he 
r equi r ement s of  FM 4470;  not  l ess t han 50 mm i n di amet er .   For m di scs t o 
pr event  di shi ng or  cuppi ng.

[ 2. 11   PRE- MANUFACTURED ACCESSORI ES

Pr e- manuf act ur ed accessor i es must  be manuf act ur er ' s st andar d f or  i nt ended 
pur pose, [  compl y wi t h appl i cabl e speci f i cat i on sect i on, ]  compat i bl e wi t h 
t he membr ane r oof  syst em and appr oved f or  use by t he modi f i ed bi t umen 
membr ane manuf act ur er .

[ 2. 11. 1   Pr e- f abr i cat ed Cur bs

Pr ovi de [ _____]  gauge [ G90 gal vani zed] [ AZ55 gal val ume] [ _____]  cur bs wi t h 
mi ni mum 100 mm f l ange f or  at t achment  t o r oof  nai l er s.   Cur bs must  be 
mi ni mum hei ght  of  250 mm above t he f i ni shed r oof  membr ane sur f ace.

] [ 2. 11. 2   El evat ed Met al  [ Wal kways]  [ and]  [ Pl at f or ms]

As speci f i ed i n Sect i on[  05 50 13 MI SCELLANEOUS METAL FABRI CATI ONS] [  
05 51 33 METAL LADDERS] [  05 52 00 METAL RAI LI NGS] [  05 51 00 METAL STAI RS] .  

] ] [ 2. 12   WALKPADS

Pr ovi de r oof  wal kpads t hat  ar e pol yest er  r ei nf or ced,  gr anul e- sur f aced 
modi f i ed bi t umen membr ane mat er i al ,  mi ni mum [ _____]  [ 5 mm]  t hi ck,  
compat i bl e wi t h t he modi f i ed bi t umen sheet  r oof i ng and as r ecommended by 
t he modi f i ed bi t umen sheet  r oof i ng manuf act ur er .   Panel s must  not  exceed 
1. 219 met er s i n l engt h.   Ot her  wal kpad mat er i al s r equi r e appr oval  of  t he 
Cont r act i ng Of f i cer  pr i or  t o i nst al l at i on.

] [ 2. 13   PAVER BLOCKS

Pr ecast  concr et e,  mi ni mum 38 mm t hi ck,  mi ni mum 450 mm squar e f or  wal kways 
and mi ni mum 150 mm by 300 mm f or  use i n suppor t i ng sur f ace bear i ng 
component s but  ext endi ng not  l ess t han 50 mm beyond al l  s i des of  sur f ace 
bear i ng bases.   I nst al l  wal kpad mat er i al  under  al l  paver  bl ocks.
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] [ 2. 14   ROOF I NSULATI ON BELOW MODI FI ED BI TUMEN MEMBRANE SYSTEM

Pr ovi de i nsul at i on compat i bl e wi t h t he r oof  membr ane,  appr oved by t he 
membr ane manuf act ur er  and meet i ng al l  t he r equi r ement s of  JI S A 9521 as 
speci f i ed i n Sect i on 07 22 00 ROOF AND DECK I NSULATI ON.

] 2. 15   MEMBRANE LI NER

Pr ovi de sel f - adher i ng modi f i ed bi t umen under l ayment  or  ot her  wat er pr oof  
membr ane l i ner  mat er i al  as appr oved by t he Cont r act i ng Of f i cer .

[ 2. 16   TOP COATI NG

Pr ovi de a t op coat i ng pr oduct  t hat  i s  compl i ed wi t h Ener gy Ef f i c i ency 
St andar ds/ Label i ng Syst em based on Ar t i c l e 36 of  t he Act  and i s pr oduced 
and compat i bl e wi t h t he r oof  mat er i al  of  t hi s speci f i cat i on.   Pr ovi de dat a 
i dent i f y i ng Ener gy Ef f i c i ency St andar d l abel  f or  t op coat i ng pr oduct .   
I nst al l  t o t he manuf act ur er ' s wr i t t en i nst al l at i on met hods.   Pr ovi de 
wr i t t en conf i r mat i on t hat  i nst al l at i on of  a t op coat  wi l l  not  modi f y or  
voi d t he r equi r ed r oof  war r ant y.

] PART 3   EXECUTI ON

3. 1   EXAMI NATI ON

Ensur e t hat  t he f ol l owi ng condi t i ons exi st  pr i or  t o appl i cat i on of  t he 
r oof i ng mat er i al s:

a.   Do not  i nst al l  i t ems t hat  show vi sual  evi dence of  bi ol ogi cal  gr owt h.

b.   [ Dr ai ns, ]  [ cur bs, ]  [ cant s, ]  [ cont r ol  j oi nt s, ]  [ expansi on j oi nt s, ]  
[ per i met er  wal l s, ]  [ r oof  penet r at i ng component s, ]  [ and]  [ equi pment  
suppor t s]  ar e i n pl ace.

c.   Sur f aces ar e r i gi d,  c l ean,  dr y,  smoot h,  and f r ee f r om cr acks,  hol es,  
and shar p changes i n el evat i on.   Joi nt s i n t he subst r at e ar e seal ed t o 
pr event  dr i ppi ng of  bi t umen i nt o bui l di ng or  down ext er i or  wal l s.

d.   The pl ane of  t he subst r at e does not  var y mor e t han 6. 35 mm wi t hi n an 
ar ea 3. 048 by 3. 048 met er s when checked wi t h a 3. 048 met er  st r ai ght  
edge pl aced anywher e on t he subst r at e.

e.   Subst r at e i s s l oped as i ndi cat ed t o pr ovi de posi t i ve dr ai nage.

f .   Wal l s and ver t i cal  sur f aces ar e const r uct ed t o r ecei ve count er  
f l ashi ng,  and wi l l  per mi t  mechani cal  f ast eni ng of  t he base f l ashi ng 
mat er i al s.

g.   Tr eat ed wood nai l er s ar e i n pl ace on non- nai l abl e sur f aces,  t o per mi t  
nai l i ng of  base f l ashi ng at  mi ni mum hei ght  of  200 mm above f i ni shed 
r oof i ng sur f ace.

h.   Pr ot ect  al l  combust i bl e mat er i al s and sur f aces whi ch may cont ai n 
conceal ed combust i bl e or  f l ammabl e mat er i al s.   Al l  f i r e ext i ngui shi ng 
equi pment  has been pl aced as speci f i ed.

i .   Ver i f y al l  Fi r e Wat ch per sonnel  assi gnment s.
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j .   Tr eat ed wood nai l er s ar e f ast ened i n pl ace at  eaves,  gabl e ends,  
openi ngs,  and i nt er sect i ons wi t h ver t i cal  sur f aces f or  secur i ng of  
membr ane,  edgi ng st r i ps,  at t achment  f l anges of  sheet  met al ,  and r oof  
f i x t ur es. [   Embedded nai l er s ar e f l ush wi t h deck sur f aces. ] [   
Sur f ace- appl i ed nai l er s ar e t he same t hi ckness as t he r oof  i nsul at i on. ]

k.   Cant s ar e secur el y f ast ened i n pl ace i n t he angl es f or med by wal l s and 
ot her  ver t i cal  sur f aces.   The angl e of  t he cant  i s 45 degr ees and t he 
hei ght  of  t he ver t i cal  l eg i s not  l ess t han 88. 9  mm.

[ l .   Vent i ng i s pr ovi ded i n accor dance wi t h t he f ol l owi ng:

[ ( 1)  Edge Vent i ng:   Per i met er  nai l er s ar e ker f ed acr oss t he wi dt h of  
t he nai l er s t o per mi t  escape of  gaseous pr essur e at  r oof  edges.

] [ ( 2)  Under si de Vent i ng:   Vent  openi ngs ar e pr ovi ded i n st eel  f or m 
decki ng f or  cast - i n- pl ace concr et e subst r at e.

] ] m.   Exposed nai l  heads i n wood subst r at es ar e pr oper l y set .   War ped and 
spl i t  [ boar ds]  [ sheet s]  have been r epl aced.   Ther e ar e no cr acks or  
end j oi nt s 6. 35 mm i n wi dt h or  gr eat er .   Knot  hol es ar e cover ed wi t h 
sheet  met al  and nai l ed i n pl ace.   [ Wood] [ Pl ywood]  decks ar e cover ed 
wi t h r osi n paper  or  unsat ur at ed f el t  pr i or  t o base sheet  or  r oof  
membr ane appl i cat i on. [   Joi nt s i n pl ywood subst r at es ar e t aped or  
ot her wi se seal ed t o pr event  ai r  l eakage f r om t he under si de. ]

[ n.   I nsul at i on boar ds ar e i nst al l ed smoot hl y and evenl y,  and ar e not  
br oken,  cr acked,  or  cur l ed.   Ther e ar e no gaps i n i nsul at i on boar d 
j oi nt s exceedi ng 6. 35 mm i n wi dt h.   I nsul at i on i s bei ng r oof ed over  on 
t he same day t he i nsul at i on i s i nst al l ed.

] [ o.   Cast - i n- pl ace subst r at es have been al l owed t o cur e and t he sur f ace 
dr yness r equi r ement s speci f i ed under  par agr aph FI ELD QUALI TY CONTROL 
have been met .

] [ p.   Joi nt s bet ween pr ecast  concr et e deck uni t s ar e gr out ed,  l evel ed,  and 
st r i pped i n wi t h f el t  or  bi t umi nous st r i ppi ng membr ane set  i n 
bi t umi nous cement  pr i or  t o appl y i ng ot her  r oof i ng mat er i al s over  t he 
ar ea.

] q.   Roof  deck and f r ami ng ar e s l oped as i ndi cat ed t o pr ovi de posi t i ve 
dr ai nage.

3. 2   PREPARATI ON

3. 2. 1   Pr ot ect i on of  Pr oper t y

3. 2. 1. 1   Pr ot ect i ve Cover i ngs

I nst al l  pr ot ect i ve cover i ngs at  pavi ng and bui l di ng wal l s adj acent  t o 
hoi st s[ ,  t anker s] [ ,  and ket t l es]  pr i or  t o st ar t i ng t he wor k.   Lap 
pr ot ect i ve cover i ngs not  l ess t han 15. 24 cm ,  secur e agai nst  wi nd,  and 
vent  t o pr event  col l ect i on of  moi st ur e on cover ed sur f aces.   Keep 
pr ot ect i ve cover i ngs i n pl ace f or  t he dur at i on of  t he r oof i ng wor k.

[ 3. 2. 1. 2   Bi t umen St ops

Pr ovi de f el t  bi t umen st ops or  ot her  means t o pr event  bi t umen dr i ppage at  
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r oof  edges,  openi ngs,  and ver t i cal  pr oj ect i ons bef or e hot  mopped 
appl i cat i on of  t he r oof i ng membr ane.

] [ 3. 2. 2   Equi pment

[ 3. 2. 2. 1   Mechani cal  Appl i cat i on Devi ces

Mount  mechani cal  appl i cat i on devi ces on pneumat i c- t i r ed wheel s.   Use 
devi ces desi gned and mai nt ai ned t o oper at e wi t hout  damagi ng t he 
i nsul at i on,  r oof i ng membr ane,  or  st r uct ur al  component s.

] 3. 2. 2. 2   El ect r i c- Heat ed Equi pment

Pr ovi de adequat e el ect r i cal  ser vi ce as r equi r ed by manuf act ur er  of  
el ect r i cal  equi pment  t o ensur e agai nst  damage t o equi pment  and pr oper t y 
and t o ensur e pr oper  appl i cat i on of  r oof i ng mat er i al s.

] [ 3. 2. 3   Heat i ng of  Asphal t

Br eak up sol i d asphal t  on a sur f ace f r ee of  di r t  and debr i s.   Heat  asphal t  
i n ket t l e desi gned t o pr event  cont act  of  f l ame wi t h sur f aces i n cont act  
wi t h t he asphal t .   Ut i l i ze ket t l es wi t h v i s i bl e wor ki ng t her momet er  and 
t her most at i c cont r ol s set  t o t he t emper at ur e l i mi t s speci f i ed her ei n.   
Keep cont r ol s i n wor ki ng or der  and cal i br at ed.   Use i mmer si on t her momet er ,  
accur at e wi t hi n a t ol er ance of  pl us or  mi nus one degr ee C,  t o check 
t emper at ur es of  t he asphal t  f r equent l y.   When t emper at ur es exceed maxi mums 
speci f i ed,  r emove asphal t  f r om t he si t e.   Do no per mi t  cut t i ng back,  
adul t er at i ng,  or  f l uxi ng of  asphal t .

[ 3. 2. 3. 1   Temper at ur e Li mi t at i ons f or  Asphal t

Heat  and appl y asphal t  at  t he t emper at ur es speci f i ed bel ow unl ess 
speci f i ed ot her wi se by manuf act ur er ' s pr i nt ed appl i cat i on i nst r uct i ons.   
Use t her momet er  t o check t emper at ur e dur i ng heat i ng and appl i cat i on.   Have 
ket t l e at t ended const ant l y dur i ng heat i ng pr ocess t o ensur e speci f i ed 
t emper at ur es ar e mai nt ai ned.   Do not  heat  asphal t  above i t s f i ni shed 
bl owi ng t emper at ur e ( FBT) .   Do not  heat  asphal t  bet ween 260 and 274 
degr ees C f or  l onger  t han f our  consecut i ve hour s.   Do not  heat  asphal t  t o 
t he f l ash poi nt  ( FP) .   Appl y asphal t  and embed membr ane sheet s when 
t emper at ur e of  asphal t  i s  wi t hi n pl us or  mi nus 14 degr ees C of  t he 
equi v i scous t emper at ur e ( EVT)  but  not  l ess t han 204 degr ees C.   Bef or e 
heat i ng and appl i cat i on of  asphal t  r ef er  t o t he asphal t  manuf act ur er ' s 
l abel  or  bi l l  of  l adi ng f or  FP,  FBT,  and EVT of  t he asphal t  used.

] ] 3. 2. 4   Pr i mi ng of  Sur f aces

Pr i me al l  sur f aces t o be i n cont act  wi t h adher ed membr ane mat er i al s.   
Appl y pr i mer  at  t he r at e of  3 l i t er s per  10 sq.  met er s or  as r ecommended 
by modi f i ed bi t umen sheet  manuf act ur er ' s pr i nt ed i nst r uct i ons t o pr omot e 
adhesi on of  membr ane mat er i al s.   Al l ow pr i mer  t o dr y pr i or  t o appl i cat i on 
of  membr ane mat er i al s t o pr i med sur f ace.   Avoi d f l ammabl e pr i mer  mat er i al  
condi t i ons i n t or ch appl i ed membr ane appl i cat i ons.

3. 2. 4. 1   Pr i mi ng of  Concr et e and Masonr y Sur f aces

Af t er  sur f ace dr yness r equi r ement s have been met ,  coat  concr et e and 
masonr y sur f aces whi ch ar e t o r ecei ve membr ane mat er i al s uni f or ml y wi t h 
pr i mer .
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3. 2. 4. 2   Pr i mi ng of  Met al  Sur f aces

Pr i me f l anges of  met al  component s t o be embedded i nt o t he r oof  syst em 
pr i or  t o set t i ng i n bi t umi nous mat er i al s or  st r i ppi ng i nt o r oof i ng syst em.

3. 2. 5   Membr ane Pr epar at i on

Unr ol l  modi f i ed bi t umen membr ane mat er i al s and al l ow t o r el ax a mi ni mum of  
30 mi nut es pr i or  t o i nst al l at i on.   I n col d weat her ,  adher e t o membr ane 
manuf act ur er ' s addi t i onal  r ecommendat i ons f or  pr e- i nst al l at i on membr ane 
handl i ng and pr epar at i on.   I nspect  f or  damage,  pi nhol es,  par t i c l es of  
f or ei gn mat t er ,  non- di sper sed r aw mat er i al ,  f act or y spl i ces,  or  ot her  
condi t i ons t hat  mi ght  af f ect  ser vi ceabi l i t y .   Edges of  seams must  be 
st r ai ght  and f l at  so t hat  t hey may be seamed t o one anot her  wi t hout  
f or mi ng f i sh mout hs or  wr i nkl es.   Di scar d damaged or  def ect i ve mat er i al s.

3. 2. 6   Subst r at e Pr epar at i on

Appl y membr ane t o c l ean,  dr y sur f aces onl y.   Do not  appl y membr ane t o 
sur f aces t hat  have been wet  by r ai n or  f r ozen pr eci pi t at i on wi t hi n t he 
pr evi ous 12 hour s.   Pr ovi de cl eani ng and ar t i f i c i al  dr y i ng wi t h heat ed 
bl ower s or  t or ches as necessar y t o ensur e c l ean,  dr y sur f ace pr i or  t o 
membr ane appl i cat i on.

3. 3   APPLI CATI ON

Appl y r oof i ng mat er i al s as speci f i ed her ei n unl ess appr oved ot her wi se by 
t he Cont r act i ng Of f i cer .   Keep r oof i ng mat er i al s dr y bef or e and dur i ng 
appl i cat i on.   Compl et e appl i cat i on of  r oof i ng i n a cont i nuous oper at i on.   
Begi n and appl y onl y as much r oof i ng i n one day as can be compl et ed t hat  
same day.   Mai nt ai n speci f i ed t emper at ur es f or  asphal t .   [ Pr ovi de 
t empor ar y r oof i ng and f l ashi ng as speci f i ed her ei n pr i or  t o appl i cat i on of  
per manent  r oof i ng syst em. ]

3. 3. 1   Phased Membr ane Const r uct i on

Phased appl i cat i on of  membr ane pl i es i s pr ohi bi t ed unl ess ot her wi se 
appr oved by t he Cont r act i ng Of f i cer  and suppor t ed by t he membr ane 
manuf act ur er ' s wr i t t en appl i cat i on i nst r uct i ons.   I f   cap sheet  
i nst al l at i on  i s  del ayed,  t hor oughl y c l ean t he appl i ed membr ane mat er i al  
sur f ace and dr y  i mmedi at el y pr i or  t o cap sheet  i nst al l at i on.   Pr i mi ng of  
t he appl i ed membr ane sur f ace may be r equi r ed at  t he di scr et i on of  t he 
Cont r act i ng Of f i cer  pr i or  t o cap sheet  i nst al l at i on.

3. 3. 2   Tempor ar y Roof i ng and Fl ashi ng

Pr ovi de wat er t i ght  t empor ar y r oof i ng and f l ashi ng wher e consi der abl e wor k 
by ot her  t r ades,  such as i nst al l i ng [ cool i ng t ower s, ]  [ ant ennas, ]  [ pi pes, ]  
[ duct s, ]  [ _____, ]  i s  t o be per f or med on t he r oof  or  wher e const r uct i on 
schedul i ng or  weat her  condi t i ons r equi r e pr ot ect i on of  t he bui l di ng' s 
i nt er i or  bef or e per manent  r oof i ng syst em can be i nst al l ed.   Do not  i nst al l  
t empor ar y r oof i ng over  per manent l y i nst al l ed i nsul at i on.   Pr ovi de r i gi d 
pads f or  t r af f i c  over  t empor ar y r oof i ng.

[ 3. 3. 2. 1   Removal

Compl et el y r emove t empor ar y r oof i ng and f l ashi ng bef or e cont i nui ng wi t h 
appl i cat i on of  t he per manent  r oof i ng syst em.
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] 3. 3. 3   Appl i cat i on Met hod

[ 3. 3. 3. 1   Hot  Asphal t  Appl i cat i on of  Modi f i ed Bi t umen Membr ane

Appl y membr ane i mmedi at el y f ol l owi ng appl i cat i on of  hot  asphal t .   Appl y 
hot  asphal t  wi t hi n 1. 829 m of  r ol l .   Do not  wor k ahead wi t h asphal t .   
Asphal t  must  be compl et el y f l ui d,  wi t h mop t emper at ur es wi t hi n t he 
asphal t ' s  EVT r ange,  but  not  l ess t han 204. 4 degr ees C,  at  t he i nst ant  
membr ane comes i nt o cont act  wi t h asphal t .   Appl y bi t umen bet ween l ayer s t o 
pr ovi de f ul l ,  cont i nuous,  uni f or m cover age and compl et e cont act  of  hot  
asphal t  wi t h t he sheet  above and bel ow.   Embed sheet s i n asphal t .   As 
sheet s ar e bei ng r ol l ed i nt o hot  asphal t ,  i mmedi at el y and t hor oughl y appl y 
uni f or m posi t i ve pr essur e by squeegee,  r ol l ,  or  br oom t o ensur e f ul l  
adhesi on and l ap seal ,  el i mi nat e t r apped ai r  and t o pr ovi de t i ght ,  smoot h 
l ami nat i ons.   Avoi d excessi ve ext r usi on of  asphal t  at  l ap ar eas.  Cont r ol  
asphal t  bl eed out  t o appr oxi mat el y 25. 4 mm maxi mum.

] 3. 3. 3. 2   Tor ch Appl i ed [ Heat  Wel ded]  Modi f i ed Bi t umen Membr ane [ Fl ashi ng]

[ Base f l ashi ng membr ane may be t or ch appl i ed. ]   Ensur e subst r at e membr ane 
sur f aces ar e war med ei t her  nat ur al l y or  by t or ch dur i ng t he i nst al l at i on.   
Appl y heat  evenl y t o under si de of  r ol l  membr ane bei ng i nst al l ed and 
exposed si de l ap ar ea of  pr evi ousl y i nst al l ed sheet .   Pr ovi de f or  s l i ght ,  
uni f or m f l ow of  bi t umen i n f r ont  of  r ol l  and f ul l  wi dt h of  r ol l  as t he 
mat er i al  i s  bei ng r ol l ed or  set  i nt o pl ace.   Appl y uni f or m posi t i ve 
pr essur e t o ensur e membr ane i s f ul l y  adher ed and al l  l aps ar e seal ed.   
Pr i or  t o f or mi ng l ap over  gr anul at ed sur f aces,  embed gr anul es of  t he 
r ecei v i ng sheet  by heat i ng and t r owel i ng- i n t he gr anul es t o f or m a uni f or m 
bl ack compound sur f ace.   [ Rol l  al l  l ap ar eas wi t h a wei ght ed r ol l er  
i mmedi at el y af t er  f or mi ng l ap.   Pr ovi de f or  v i sual  bl eed out  of  compound 
i n l ap ar eas. ] [   Avoi d over heat i ng t he membr ane or  bur ni ng t hr ough t o 
membr ane r ei nf or cement .  I nspect  and ensur e al l  l ap ar eas ar e f ul l y  seal ed.

] [ 3. 3. 3. 3   Col d Adhesi ve Appl i ed Modi f i ed Bi t umen Membr ane

Appl y col d adhesi ve wi t h ai r l ess spr ayer  or  6. 35 mm saw- t oot hed r ubber  
squeegee t o pr epar ed sur f aces i n accor dance wi t h membr ane manuf act ur er ' s 
appl i cat i on i nst r uct i ons.   Ful l y cover  subst r at e wi t h adhesi ve.   Rol l  or  
l ay membr ane i n adhesi ve i n accor dance wi t h manuf act ur er ' s r ecommendat i ons 
and wi t hi n t he t i me l i mi t at i ons of  adhesi ve appl i cat i on.   Br oom t he 
membr ane t o ensur e f ul l  cont act  wi t h adhesi ve.   Seal  l aps wi t h adhesi ve or  
by heat  f usi ng wi t h t or ch or  hot  ai r  wel der  as r equi r ed by membr ane 
manuf act ur er .   Mi ni mi ze t r af f i c  on i nst al l ed membr ane dur i ng t he adhesi ve 
cur e and set  t i me.

] [ 3. 3. 4   Vent i l at i ng Base Sheet s

Appl y vent i l at i ng base sheet s wi t h 75 mm  si de l aps and 150 mm end l aps i n 
accor dance wi t h manuf act ur er ' s pr i nt ed appl i cat i on i nst r uct i ons f or  
subst r at e [ and wi nd upl i f t  condi t i ons ] speci f i ed.   [ Pr ovi de mechani cal  
at t achment s as r equi r ed f or  wi nd r esi st ance speci f i ed and t o i ncl ude 
i ncr eased f r equency of  at t achment  at  cor ner  and per i met er  ar eas.   Dr i ve 
f ast ener s f l ush wi t h no di shi ng or  cuppi ng of  f ast ener  pl at e. ] [   Top mop 
per f or at ed sheet  wi t h a f ul l ,  cont i nuous moppi ng of  hot  asphal t . ]  

] 3. 3. 5   [ Fi ber gl ass Fel t ] [ Modi f i ed Bi t umen]  Base Sheet

[ Ful l y adher e [ spot  adher e]  base sheet s i n accor dance wi t h membr ane 
manuf act ur er ' s pr i nt ed i nst r uct i ons. ]  [ Spot  adher e base sheet s wi t h hot  
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asphal t  appl i ed i n 300 mm  di amet er  spot s i nst al l ed i n t wo st agger ed r ows,  
cent er ed 300 mm i n f r om edge of  t he base sheet . ] [   Appl y col d adhesi ve 
wi t h ai r l ess spr ayer  or  a 6. 35 mm saw- t oot hed r ubber  squeegee and at  
appl i cat i on r at e r ecommended by t he membr ane manuf act ur er .   Ful l y cover  
subst r at e wi t h col d adhesi ve.   Ensur e l aps ar eas of  base sheet  ar e f ul l y  
seal ed. ]   Rol l  and br oom i n t he base sheet  t o ensur e f ul l  cont act  wi t h t he 
[ hot  asphal t ] [ adhesi ve]  appl i cat i on. [   On nai l abl e subst r at es,  
mechani cal l y f ast en base sheet  i n conf or mance wi t h speci f i ed wi nd 
r esi st ance r equi r ement s and membr ane manuf act ur er ' s pr i nt ed i nst r uct i ons,  
and t o i ncl ude i ncr eased f ast eni ng f r equency i n cor ner  and per i met er  
ar eas.   Dr i ve f ast ener s f l ush wi t h no di shi ng or  cuppi ng of  f ast ener  
pl at e.   Wher e appl i cabl e,   mechani cal l y f ast en base sheet  i n conj unct i on 
wi t h i nsul at i on t o t he subst r at e,  i n accor dance wi t h membr ane 
manuf act ur er s pr i nt ed i nst r uct i ons. ]   Appl y sheet s i n a cont i nuous 
oper at i on.   Appl y sheet s wi t h s i de l aps at  a mi ni mum of  50 mm unl ess 
gr eat er  s i de l ap i s r ecommended by t he manuf act ur er ' s st andar d wr i t t en 
appl i cat i on i nst r uct i ons.   Pr ovi de end l aps of  not  l ess t han 150 mm and 
st agger ed a mi ni mum of  900 mm.   Appl y sheet s [ at  r i ght  angl es t o t he r oof  
s l ope so t hat  t he di r ect i on of  wat er  f l ow i s over  and not  agai nst  t he 
l aps]  [ par al l el  t o t he r oof  s l ope]  [ so t hat  pl i es of  sheet s ext end f r om 
eave l i ne on one si de of  t he bar r el - t ype r oof  and 450 mm over  t he cent er  
l i ne of  t he cr own of  t he r oof .   Appl y sheet s on t he ot her  s i de i n t he same 
manner ,  r esul t i ng i n t wi ce t he nor mal  amount  of  r oof i ng sheet s and asphal t  
at  t he cr own] .   Ext end base sheet s appr oxi mat el y 50 mm above t he t op of  
cant  st r i ps at  ver t i cal  sur f aces and t o t he t op of  cant  st r i ps el sewher e.   
Tr i m base sheet  t o a neat  f i t  ar ound vent  pi pes,  r oof  dr ai ns,  and ot her  
pr oj ect i ons t hr ough t he r oof .   Appl i cat i on must  be f r ee of  r i dges,  
wr i nkl es,  and buckl es.

3. 3. 6   Modi f i ed Bi t umen Membr ane Appl i cat i on

Ensur e pr oper  sheet  al i gnment  pr i or  t o i nst al l at i on.   [ Appl y membr ane 
l ayer s per pendi cul ar  t o s l ope of  r oof  i n shi ngl e f ashi on t o shed wat er ,  
i ncl udi ng appl i cat i on on ar eas of  t aper ed i nsul at i on t hat  change sl ope 
di r ect i on. ] [ Appl y membr ane l ayer s par al l el  t o s l ope of  r oof . ]   Bucki ng or  
backwat er  l aps ar e pr ohi bi t ed.   Ful l y adher e membr ane sheet s t o under l y i ng 
subst r at e mat er i al s.   Pr ovi de mi ni mum 75 mm  si de l aps and mi ni mum 150 mm  
end l aps and as ot her wi se r equi r ed by membr ane manuf act ur er .   St agger  end 
l aps mi ni mum 900 mm .   Of f set  s i de l aps bet ween membr ane l ayer s a mi ni mum 
of  300 mm.   Of f set  end l aps bet ween membr ane l ayer s a mi ni mum of  900 mm.   
I nst al l  al l  membr ane l ayer s t he same wor kday,  unl ess suppor t ed ot her wi se 
by r oof  membr ane manuf act ur er  appl i cat i on i nst r uct i ons and appr oved by t he 
Cont r act i ng Of f i cer .   Pr ovi de t i ght  smoot h l ami nat i ons of  each membr ane 
l ayer  wi t hout  wr i nkl es,  r i dges,  buckl es,  k i nks,  f i shmout hs,  or  voi ds.   
Ensur e f ul l  membr ane adhesi on and f ul l  l ap seal s.   Rewor k t o seal  any open 
l aps pr i or  t o appl i cat i on of  subsequent  membr ane l ayer s.   The compl et ed 
membr ane appl i cat i on must  be f r ee of  sur f ace abr asi ons,  ai r  pocket s,  
bl i s t er s,  r i dges,  wr i nkl es,  buckl es,  k i nks,  f i shmout hs,  voi ds,  or  open 
seams.

3. 3. 6. 1   Cap Sheet  I nst al l at i on

Under l y i ng appl i ed membr ane must  be i nspect ed and r epai r ed f r ee of  damage,  
hol es,  punct ur e,  gouges,  abr asi ons,  and any ot her  def ect s,  and f r ee of  
moi st ur e,  l oose mat er i al s,  debr i s,  sedi ment s,  dust ,  and any ot her  
condi t i ons r equi r ed by t he membr ane manuf act ur er  pr i or  t o cap sheet  
i nst al l at i on.   Do not  appl y cap sheet  i f  r ai n or  f r ozen pr eci pi t at i on has 
occur r ed wi t hi n t he pr evi ous 24 hour s.   Al i gn cap membr ane and appl y by 
t he speci f i ed met hod wi t h t he pr oper  s i de and end l ap wi dt hs.   [ Set  cap 
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sheet  i n hot  asphal t  or  t or ch appl y as r ecommended by t he modi f i ed bi t umen 
membr ane manuf act ur er . ]   Cut  at  a 45 degr ee angl e acr oss sel vage edge of  
cap membr ane t o be over l apped i n end l ap ar eas pr i or  t o appl y i ng 
over l appi ng cap membr ane.   [ Appl y mat chi ng gr anul es i n any ar eas of  
[ bi t umen] [ adhesi ve]  bl eed out  whi l e t he [ asphal t  i s  st i l l  hot ] [ adhesi ve i s 
st i l l  t acky] . ]   Mi ni mi ze t r af f i c  on newl y i nst al l ed cap sheet  membr ane.

[ 3. 3. 6. 2   Backnai l i ng of  Cap Sheet

Unl ess ot her wi se r ecommended by t he modi f i ed bi t umen membr ane manuf act ur er  
and appr oved by t he Cont r act i ng Of f i cer ,  pr ovi de mi ni mum 85 mm wi de 
nai l i ng st r i ps mat chi ng i nsul at i on t hi ckness and appl i ed per pendi cul ar  t o 
r oof  s l ope f or  backnai l i ng of  r oof  membr ane.   Space nai l i ng st r i ps as 
r ecommended by t he membr ane manuf act ur er ,  but  not  exceedi ng 5 m on cent er  
unl ess appr oved ot her wi se by t he Cont r act i ng Of f i cer .   Coor di nat e t he 
nai l er  i nst al l at i on wi t h i nsul at i on r equi r ement s.   I nst al l  t he modi f i ed 
bi t umen cap sheet  t o pr ovi de f or  end l aps at  nai l er  l ocat i ons.   Nai l  t he 
modi f i ed bi t umen cap sheet  at  t he end l ap ar ea acr oss t he wi dt h of  t he 
sheet .   Nai l  wi t hi n 25 mm of  each edge of  t he sheet  and at  200 mm t o 215 mm
 on cent er  acr oss t he wi dt h of  t he sheet  i n a st agger ed f ashi on.   Nai l s 
must  have 25 mm di amet er  met al  cap or  be nai l ed t hr ough 25 mm di amet er  
caps.   Cover  nai l s by over l appi ng adj acent  upsl ope sheet  at  t he end l ap 
ar ea.

] 3. 3. 7   Membr ane Fl ashi ng

Appl y t wo- pl y modi f i ed bi t umen st r i p f l ashi ng and sheet  f l ashi ng i n t he 
angl es f or med wher e t he r oof  deck abut s wal l s,  cur bs,  vent i l at or s,  pi pes,  
and ot her  ver t i cal  sur f aces,  and wher e necessar y t o make t he wor k 
wat er t i ght .   Appl y membr ane f l ashi ng i n accor dance wi t h t he r oof  membr ane 
manuf act ur er s pr i nt ed i nst r uct i ons and as speci f i ed.   Cut  at  a 45 degr ee 
angl e acr oss t er mi nat i ng end l ap ar ea of  cap membr ane pr i or  t o appl y i ng 
adj acent  over l appi ng cap membr ane.   Pr ess f l ashi ng i nt o pl ace t o ensur e 
f ul l  adhesi on and avoi d br i dgi ng.   Ensur e f ul l  l ap seal  i n al l  l ap ar eas.   
Mechani cal l y f ast en t op edge of  modi f i ed bi t umi nous base f l ashi ng 150 mm 
on cent er  t hr ough mi ni mum 25 mm di amet er  t i n caps wi t h f ast ener s of  
suf f i c i ent  l engt h t o embed mi ni mum 25 mm i nt o at t achment  subst r at e. [  Appl y 
mat chi ng gr anul es i n any ar eas of  [ asphal t ] [ adhesi ve]  bl eed out  whi l e t he 
[ asphal t  i s  st i l l  hot ] [ adhesi ve i s st i l l  t acky] . ]   Appl y membr ane l i ner  
over  t op of  exposed nai l er s and bl ocki ng and t o over l ap t op edge of  base 
f l ashi ng i nst al l at i on at  cur bs,  par apet  wal l s,  expansi on j oi nt s and as 
ot her wi se i ndi cat ed t o ser ve as wat er pr oof  l i ni ng under  sheet  met al  
f l ashi ng component s.   Met al  f l ashi ng i s speci f i ed under  Sect i on 07 60 00 
FLASHI NG AND SHEET METAL.   Do not  set  met al  f l ashi ng i n hot  asphal t .

3. 3. 7. 1   Membr ane St r i p Fl ashi ng

Set  pr i med f l anges of  met al  f l ashi ng i n f ul l  bed of  modi f i ed bi t umi nous 
cement  mat er i al  and secur el y f ast en t hr ough t o at t achment  subst r at e.   
St r i p- i n wi t h membr ane f l ashi ng so t hat  st r i p ext ends not  l ess t han 101. 6 
mm beyond out er  edge of  f l ange.   Wher e mul t i pl e membr ane st r i ppi ng pl i es 
ar e i nst al l ed,  ext end each addi t i onal  st r i ppi ng pl y mi ni mum 101. 6 mm 
beyond edge of  pr evi ous pl y.

[ 3. 3. 7. 2   Membr ane Fl ashi ng at  Roof  Dr ai n

Roof  dr ai ns ar e speci f i ed i n Sect i on 22 00 00 PLUMBI NG,  GENERAL PURPOSE.   
Fl ashi ng f or  r oof  dr ai ns,  i s  speci f i ed i n Sect i on 07 60 00 FLASHI NG AND 
SHEET METAL.   Ext end membr ane sheet s t o edge of  dr ai n bowl  openi ng at  t he 
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r oof  dr ai n deck f l ange i n accor dance wi t h membr ane manuf act ur er ' s pr i nt ed 
appl i cat i on i nst r uct i ons.   Secur el y c l amp membr ane sheet s and met al  r oof  
dr ai n f l ashi ng and st r i p f l ashi ng i n t he f l ashi ng cl ampi ng r i ng.   Secur e 
c l amps so t hat  sheet s and met al  f l ashi ng ar e f r ee f r om wr i nkl es and 
f ol ds.   Tr i m st r i ppi ng must  be f l ush wi t h i nsi de of  c l ampi ng r i ng.

] [ 3. 3. 7. 3   Pr e- f abr i cat ed Cur bs

Secur el y anchor  pr ef abr i cat ed cur bs  t o nai l er  or  ot her  base subst r at e and 
f l ash wi t h modi f i ed bi t umen membr ane.

] 3. 3. 7. 4   Set - On Accessor i es

Wher e pi pe or  condui t  bl ocki ng,  suppor t s and si mi l ar  r oof  accessor i es ar e 
set  on t he membr ane,  adher e wal kpad mat er i al  t o bot t om of  accessor i es 
pr i or  t o set t i ng on r oof i ng membr ane.   I nst al l  set - on accessor i es t o 
per mi t  nor mal  movement  due t o expansi on,  cont r act i on,  v i br at i on,  and 
si mi l ar  occur r ences wi t hout  damagi ng r oof i ng membr ane.   Do not  
mechani cal l y secur e set - on accessor i es t hr ough r oof i ng membr ane i nt o r oof  
deck subst r at e.

3. 3. 7. 5   Li ght ni ng Pr ot ect i on

Fl ash and at t ach l i ght ni ng pr ot ect i on syst em component s  t o t he r oof  
membr ane i n a manner  accept abl e t o t he r oof  membr ane manuf act ur er .

3. 3. 8   Roof  Wal kpads

I nst al l  wal kpads at  r oof  access poi nt s and wher e ot her wi se i ndi cat ed f or  
t r af f i c  ar eas and f or  access t o mechani cal  equi pment ,  i n accor dance wi t h 
t he modi f i ed bi t umen sheet  r oof i ng manuf act ur er ' s pr i nt ed i nst r uct i ons.   
Pr ovi de mi ni mum 150 mm separ at i on bet ween adj acent  wal kpads t o accommodat e 
dr ai nage.   Pr ovi de wal kpad [ or  an addi t i onal  l ayer  of  cap sheet ]  under  
pr ecast  concr et e paver  bl ocks t o pr ot ect  t he r oof i ng.

[ 3. 3. 9   El evat ed Met al  [ Wal kways]  [ and]  [ Pl at f or ms]

I nst al l  over  compl et ed r oof  syst em i n accor dance wi t h [  Sect i on 05 50 13 
MI SCELLANEOUS METAL FABRI CATI ONS] [  Sect i on 05 51 33 METAL LADDERS] [  
Sect i on 05 52 00 METAL RAI LI NGS] [  Sect i on 05 51 00 METAL STAI RS] .   Pr ovi de 
f or  pr ot ect i on of  r oof  membr ane by pl aci ng wal kpad mat er i al ,  or  ot her  
mat er i al  appr oved by t he Cont r act i ng Of f i cer ,  at  al l  sur f ace bear i ng 
suppor t  l ocat i ons.

] 3. 3. 10   Paver  Bl ocks

I nst al l  paver  bl ocks wher e i ndi cat ed and as necessar y t o suppor t  sur f ace 
bear i ng i t ems t r aver si ng t he r oof  ar ea.   Set  paver  bl ock on a l ayer  of  
wal kpad [ or  cap sheet ]  appl i ed over  t he compl et ed r oof  membr ane.

[ 3. 3. 11   Fi el d Appl i ed Sur f aci ng

Af t er  compl et i on of  r oof  membr ane and f l ashi ng i nst al l at i on,  and 
cor r ect i on of  t ear s,  gouges,  and ot her  def i c i enci es i n t he i nst al l ed wor k,  
appl y speci f i ed sur f aci ng.

[ 3. 3. 11. 1   Aggr egat e

Uni f or ml y f l ood coat  t he sur f ace wi t h hot  asphal t  at  a r at e of  appr oxi mat e 
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27. 2 kg per  squar e.   Whi l e asphal t  i s  st i l l  hot ,  appl y gr avel  aggr egat e 
sur f aci ng mat er i al  at  a r at e of  181. 4 kg per  squar e or  136. 1 kg per  squar e 
f or  s l ag or  ot her  appr oved aggr egat e sur f aci ng.   Pr ovi de f or  f ul l  and 
uni f or m cover age of  t he r oof  sur f ace.   Sol i dl y adher e appr oxi mat el y 50 
per cent  of  t he aggr egat e i n t he asphal t .

] [ 3. 3. 11. 2   Coat i ng Appl i cat i on

Appl y sur f ace coat i ng mat er i al s t o membr ane and f l ashi ng i n accor dance 
wi t h coat i ng mat er i al  manuf act ur er ' s r ecommendat i ons.

] ] 3. 3. 12   Cor r ect i on of  Def i c i enci es

Wher e any f or m of  def i c i ency i s f ound,  t ake addi t i onal  measur es as deemed 
necessar y by t he Cont r act i ng Of f i cer  t o det er mi ne t he ext ent  of  t he 
def i c i ency and per f or m cor r ect i ve act i ons as di r ect ed by t he Cont r act i ng 
Of f i cer .

3. 3. 13   Cl ean Up

Remove debr i s,  scr aps,  cont ai ner s and ot her  r ubbi sh and t r ash r esul t i ng 
f r om i nst al l at i on of  t he r oof i ng syst em f r om j ob si t e each day.

3. 4   CORRECTI ON OF DEFI CI ENCI ES

Wher e any f or m of  def i c i ency i s f ound,  t ake addi t i onal  measur es as deemed 
necessar y by t he Cont r act i ng Of f i cer  t o det er mi ne t he ext ent  of  t he 
def i c i ency and per f or m cor r ect i ve act i ons as di r ect ed by t he Cont r act i ng 
Of f i cer .

3. 5   PROTECTI ON OF APPLI ED ROOFI NG

At  t he end of  t he day' s wor k and when pr eci pi t at i on i s i mmi nent ,  pr ot ect  
appl i ed modi f i ed bi t umen r oof i ng syst em f r om wat er  i nt r usi on.

[ 3. 5. 1   Wat er  Cut of f s

St r ai ght en i nsul at i on l i ne usi ng l oose- l ai d cut  i nsul at i on sheet s and seal  
t he t er mi nat ed edge of  modi f i ed bi t umen r oof i ng syst em i n an ef f ect i ve 
manner .   [ Seal  of f  f l ut es i n met al  decki ng al ong t he cut of f  edge. ]   Remove 
t he wat er  cut - of f s t o expose t he i nsul at i on when r esumi ng wor k,  and r emove 
t he i nsul at i on sheet s used f or  f i l l - i n.

] 3. 5. 2   Tempor ar y Fl ashi ng f or  Per manent  Roof i ng

Pr ovi de t empor ar y f l ashi ng at  dr ai ns,  cur bs,  wal l s and ot her  penet r at i ons 
and t er mi nat i ons of  r oof i ng sheet s unt i l  per manent  f l ashi ng can be 
appl i ed.  Remove t empor ar y f l ashi ng bef or e appl y i ng per manent  f l ashi ng.

3. 5. 3   Tempor ar y Wal kways,  Runways,  and Pl at f or ms

Do not  per mi t  st or i ng,  wal k i ng,  wheel i ng,  and t r ucki ng di r ect l y on appl i ed 
r oof i ng mat er i al s.   Pr ovi de t empor ar y wal kways,  r unways,  and pl at f or ms of  
smoot h c l ean boar ds,  mat s or  pl anks as necessar y t o avoi d damage t o 
appl i ed r oof i ng mat er i al s,  and t o di st r i but e wei ght  t o conf or m t o l i ve 
l oad l i mi t s of  r oof  const r uct i on.   Use r ubber - t i r ed equi pment  f or  r oof i ng 
wor k.
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3. 6   FI ELD QUALI TY CONTROL

Per f or m f i el d t est s i n t he pr esence of  t he Cont r act i ng Of f i cer .   Not i f y 
t he Cont r act i ng Of f i cer  one day bef or e per f or mi ng t est s.

[ 3. 6. 1   Test  f or  Sur f ace Dr yness

Bef or e appl i cat i on of  membr ane sheet s and st ar t i ng wor k on t he ar ea t o be 
r oof ed,  per f or m t est  f or  sur f ace dr yness i n accor dance wi t h t he f ol l owi ng:

a.   Foami ng:   When pour ed on t he sur f ace t o whi ch membr ane mat er i al s ar e 
t o be appl i ed,  one pi nt  of  asphal t  when heat ed i n t he r ange of  176 t o 
204 degr ees C,  must  not  f oam upon cont act .

b.   St r i ppabi l i t y :   On cement i t i ous subst r at e sur f aces,  af t er  asphal t  used 
i n t he f oami ng t est  appl i cat i on has cool ed t o ambi ent  t emper at ur es,  
t est  coat i ng f or  adher ence.    Shoul d a por t i on of  t he sampl e be 
r eadi l y st r i pped cl ean f r om t he sur f ace,  do not  consi der  t he sur f ace 
t o be dr y and do not  st ar t  appl i cat i on.   Shoul d r ai n occur  dur i ng 
appl i cat i on,  st op wor k and do not  r esume unt i l  sur f ace has been t est ed 
by t he met hod above and f ound dr y.

c.   Pr i or  t o i nst al l i ng any r oof  syst em on a concr et e deck,  conduct  a t est  
usi ng pl ast i c sheet  over  concr et e sur f ace.   The deck i s accept abl e f or  
r oof  syst em appl i cat i on when t her e i s no vi s i bl e moi st ur e on under si de 
of  pl ast i c sheet  af t er  24 hour s.

] 3. 6. 2   Const r uct i on Moni t or i ng

Dur i ng pr ogr ess of  t he r oof  wor k,  make vi sual  i nspect i ons as necessar y t o 
ensur e compl i ance wi t h speci f i ed par amet er s.  Addi t i onal l y,  ver i f y t he 
f ol l owi ng:

a.   Mat er i al s compl y wi t h t he speci f i ed r equi r ement s.

b.   Mat er i al s ar e not  i nst al l ed i n adver se weat her  condi t i ons.

Al l  mat er i al s ar e pr oper l y st or ed,  handl ed and pr ot ect ed f r om moi st ur e 
or  ot her  damages.

c.   Equi pment  i s i n wor ki ng or der .   Met er i ng devi ces ar e accur at e.

d.   Subst r at es ar e i n accept abl e condi t i on,  i n compl i ance wi t h 
speci f i cat i on,  pr i or  t o appl i cat i on of  subsequent  mat er i al s.

( 1)  Nai l er s and bl ocki ng ar e pr ovi ded wher e and as needed.

I nsul at i on subst r at e i s smoot h,  pr oper l y secur ed t o i t s subst r at e,  
and wi t hout  excessi ve gaps pr i or  t o membr ane appl i cat i on.

( 2)  The pr oper  number ,  t ype,  and spaci ng of  f ast ener s ar e i nst al l ed.

    Membr ane heat i ng,  hot  moppi ng,  or  adhesi ve appl i cat i on i s pr ovi ded 
uni f or ml y and as necessar y t o ensur e f ul l  adhesi on of  r ol l  
mat er i al s.  Asphal t  i s  heat ed and appl i ed wi t hi n t he speci f i ed 
t emper at ur e r ange.

    The pr oper  number  and t ypes of  pl i es ar e i nst al l ed,  wi t h t he 
speci f i ed over l aps.
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    Appl i ed membr ane sur f ace i s i nspect ed,  c l eaned,  dr y,  and r epai r ed 
as necessar y pr i or  t o cap sheet  i nst al l at i on.

( 3)  Lap ar eas of  al l  pl i es ar e compl et el y seal ed.

    Membr ane i s f ul l y  adher ed wi t hout  r i dges,  wr i nkl es,  k i nks,  
f i shmout hs,  or  ot her  voi ds or  del ami nat i ons.

    I nst al l er  adher es t o speci f i ed and det ai l ed appl i cat i on par amet er s.

    Associ at ed f l ashi ng and sheet  met al  ar e i nst al l ed i n a t i mel y 
manner  i n accor d wi t h t he speci f i ed r equi r ement s.

    Tempor ar y pr ot ect i on measur es ar e i n pl ace at  t he end of  each wor k 
shi f t .

[ 3. 6. 2. 1   Manuf act ur er ' s I nspect i on

Manuf act ur er ' s t echni cal  r epr esent at i ve must  v i s i t  t he s i t e a mi ni mum of  
t hr ee [ _____]  t i mes [ once per  week]  dur i ng t he i nst al l at i on f or  pur poses 
of  r evi ewi ng mat er i al s i nst al l at i on pr act i ces and adequacy of  wor k i n 
pl ace.
[   I nspect i ons must  occur  dur i ng t he f i r st  20 squar es of  membr ane 
i nst al l at i on,  at  mi d- poi nt  of  t he i nst al l at i on,  and at  subst ant i al  
compl et i on,  at  a mi ni mum.   Addi t i onal  i nspect i ons must  not  exceed one f or  
each 100 squar es of  t ot al  r oof  ar ea wi t h t he except i on t hat  f ol l ow- up 
i nspect i ons of  pr evi ousl y not ed def i c i enci es or  appl i cat i on er r or s must  be 
per f or med as r equest ed by t he Cont r act i ng Of f i cer . ]   Af t er  each 
i nspect i on,  submi t  a r epor t ,  s i gned by t he manuf act ur er ' s t echni cal  
r epr esent at i ve t o t he Cont r act i ng Of f i cer  wi t hi n 3 wor ki ng days.   Not e i n 
t he r epor t  over al l  qual i t y of  wor k,  def i c i enci es and any ot her  concer ns,  
and r ecommended cor r ect i ve act i on.

] 3. 6. 3   Sampl es of  Roof i ng

Take sampl es s i zed 100 mm by 1015 mm cut  acr oss wi dt h of  modi f i ed bi t umen 
sheet s as di r ect ed by t he Cont r act i ng Of f i cer .   Cut  sampl es wi l l  be 
exami ned by t he Cont r act i ng Of f i cer  f or  speci f i ed number  of  pl i es,  pr oper  
l ap wi dt h,  compl et e l ap seal ,  f ul l  uni f or m adhesi ve compound appl i cat i on 
and adhesi on,  f ul l  bond bet ween pl i es,  har mf ul  f or ei gn mat er i al s,  pr esence 
of  moi st ur e,  and wet  i nsul at i on.  Wher e cut s ar e not  r et ai ned by t he 
Cont r act i ng Of f i cer  or  di sposed,  set  cut  st r i p back i n cut  ar ea i n bed of  
modi f i ed bi t umen cement .   Repai r  ar ea of  cut  wi t h new mi ni mum t wo- pl y 
modi f i ed bi t umen membr ane pat ch.

3. 6. 4   Roof  Dr ai n Test

Af t er  compl et i ng r oof i ng,  but  pr i or  t o Gover nment  accept ance,  per f or m t he 
f ol l owi ng t est  f or  wat er t i ght  i nt egr i t y.   Pl ug r oof  dr ai ns and f i l l  wi t h 
wat er  t o edge of  dr ai n sump f or  8 hour s.   Do not  pl ug secondar y over f l ow 
dr ai ns at  t he same t i me as adj acent  pr i mar y dr ai n.   To ensur e some 
dr ai nage f r om r oof ,  do not  t est  al l  dr ai ns at  same t i me.   Measur e wat er  at  
begi nni ng and end of  t he t est  per i od.   When pr eci pi t at i on occur s dur i ng 
t est  per i od,  r epeat  t est .   When wat er  l evel  f al l s ,  r emove wat er ,  
t hor oughl y dr y,  and i nspect  i nst al l at i on;  r epai r  or  r epl ace r oof i ng at  
dr ai n t o pr ovi de f or  a pr oper l y i nst al l ed wat er t i ght  f l ashi ng seal .   
Repeat  t est  unt i l  t her e i s no wat er  l eakage.
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3. 7   I NSTRUCTI ONS TO [ GOVERNMENT] [ CONTRACTOR]  PERSONNEL

Fur ni sh wr i t t en and ver bal  i nst r uct i ons on pr oper  mai nt enance pr ocedur es 
t o desi gnat ed Gover nment  per sonnel .   Fur ni sh i nst r uct i ons by a compet ent  
r epr esent at i ve of  t he modi f i ed bi t umen membr ane manuf act ur er  and i ncl ude a 
mi ni mum of  4 hour s on mai nt enance and emer gency r epai r  of  t he membr ane.   
I ncl ude a demonst r at i on of  membr ane r epai r ,  and gi ve sour ces of  r equi r ed 
speci al  t ool s.   Fur ni sh i nf or mat i on on saf et y r equi r ement s dur i ng 
mai nt enance and emer gency r epai r  oper at i ons.

3. 8   I NFORMATI ON CARD

For  each r oof ,  f ur ni sh a t ypewr i t t en i nf or mat i on car d f or  f aci l i t y  Recor ds 
and a car d l ami nat ed i n pl ast i c and f r amed f or  i nt er i or  di spl ay at  r oof  
access poi nt ,  or  a phot oengr aved 1 mm t hi ck al umi num car d f or  ext er i or  
di spl ay.   Car d must  be 215 mm by 275 mm mi ni mum,  i dent i f y i ng f aci l i t y  name 
and number ;  l ocat i on;  cont r act  number ;  appr oxi mat e r oof  ar ea;  det ai l ed 
r oof  syst em descr i pt i on,  i ncl udi ng deck t ype,  membr ane,  number  of  pl i es,  
met hod of  appl i cat i on,  manuf act ur er ,  i nsul at i on and cover  boar d syst em and 
t hi ckness;  pr esence of  t aper ed i nsul at i on f or  pr i mar y dr ai nage,  pr esence 
of  vapor  r et ar der ;  dat e of  compl et i on;  i nst al l i ng cont r act or  
i dent i f i cat i on and cont act  i nf or mat i on;  membr ane manuf act ur er  war r ant y 
expi r at i on,  war r ant y r ef er ence number ,  and cont act  i nf or mat i on.   I nst al l  
car d at  r oof  t op or  access l ocat i on as di r ect ed by t he Cont r act i ng Of f i cer  
and pr ovi de a paper  copy t o t he Cont r act i ng Of f i cer .

        - -  End of  Sect i on - -
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SECTI ON 07 60 00

FLASHI NG AND SHEET METAL
05/ 17

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S A 6021 ( 2011)  Li qui d- appl i ed Compounds f or  
Wat er pr oof i ng Membr ane Coat i ngs of  
Bui l di ngs

JI S G 3302 ( 2022)  Hot  Di p Zi nc Coat ed St eel  Sheet  and 
St r i p

JI S H 3100 ( 2018)  Copper  and Copper  Al l oy Sheet s,  
Pl at es and St r i ps

JI S G 4305 ( 2015)  Col d- Rol l ed St ai nl ess St eel  Pl at e,  
  Sheet  and St r i p ( Amendment  1)

JI S H 4000 ( 2017)  Al umi ni um and Al umi ni um Al l oy 
  Sheet s,  St r i ps and Pl at es ( Amendment  1)

JI S H 4040 ( 2015)  Al umi num and Al umi num Al l oy Bar s 
and Wi r es

JI S K 2208 ( 2009)  Asphal t  Emul si on

JI S K 5602 ( 2008)  Det er mi nat i on of  Ref l ect ance of  
Sol ar  Radi at i on by Pai nt  Fi l m

JI S K 5675 ( 2008)  Hi gh Sol ar  Ref l ect ance Pai nt  f or  
Roof

JI S K 6720 ( 2008)  Pl ast i cs- Vi nyl  Chl or i de 
Homopol ymer s and Copol ymer s ( PVC)

JI S Z 3282 ( 2017)  Sol der - Chemi cal  Composi t i on and 
Shape

JI S Z 3604 ( 2016)  I ner t  Gas Ar c Wel di ng St andar d f or  
Al umi num

1. 2   GENERAL REQUI REMENTS

Fi ni shed sheet  met al  assembl i es must  f or m a weat her t i ght  encl osur e wi t hout  
waves,  war ps,  buckl es,  f ast eni ng st r esses or  di st or t i on,  whi l e al l owi ng 
f or  expansi on and cont r act i on wi t hout  damage t o t he syst em.   The sheet  
met al  i nst al l er  i s  r esponsi bl e f or  cut t i ng,  f i t t i ng,  dr i l l i ng,  and ot her  
oper at i ons i n connect i on wi t h sheet  met al  modi f i cat i ons r equi r ed t o 
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accommodat e t he wor k of  ot her  t r ades.   Coor di nat e i nst al l at i on of  sheet  
met al  i t ems used i n conj unct i on wi t h r oof i ng wi t h r oof i ng wor k t o per mi t  
cont i nuous,  uni nt er r upt ed r oof i ng oper at i ons.

1. 3   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e [ f or  Cont r act or  Qual i t y 
Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When used,  a desi gnat i on 
f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he 
submi t t al  f or  t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on 
i n t he Sust ai nabi l i t y  eNot ebook,  i n conf or mance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Exposed Sheet  Met al  Cover i ngs;  G[ ,  [ _____] ]

Gut t er s;  G[ ,  [ _____] ]

Downspout s;  G[ ,  [ _____] ]

Expansi on Joi nt s;  G[ ,  [ _____] ]

Gr avel  St ops and f asci a;  G[ ,  [ _____] ]

Spl ash Pans;  G[ ,  [ _____] ]

Fl ashi ng f or  Roof  Dr ai ns;  G[ ,  [ _____] ]

Base Fl ashi ng;  G[ ,  [ _____] ]

Count er f l ashi ng;  G[ ,  [ _____] ]

Fl ashi ng at  Roof  Penet r at i ons and Equi pment  Suppor t s;  G[ ,  [ _____] ]

Scupper s;  G[ ,  [ _____] ]

Copi ngs;  G[ ,  [ _____] ]

Dr i p Edges;  G[ ,  [ _____] ]

Conduct or  Heads;  G[ ,  [ _____] ]

Open Val l ey Fl ashi ng;  G[ ,  [ _____] ]

Eave Fl ashi ng;  G[ ,  [ _____] ]

SD- 08 Manuf act ur er ' s I nst r uct i ons

I nst r uct i ons f or  I nst al l at i on;  G[ ,  [ _____] ]

Qual i t y Cont r ol  Pl an;  G[ ,  [ _____] ]

SD- 10 Oper at i on and Mai nt enance Dat a

Cl eani ng and Mai nt enance;  G[ ,  [ _____] ]
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1. 4   MI SCELLANEOUS REQUI REMENTS

1. 4. 1   Pr oduct  Dat a

I ndi cat e t hi cknesses,  di mensi ons,  f ast eni ngs,  anchor i ng met hods,  expansi on 
j oi nt s,  and ot her  pr ovi s i ons necessar y f or  t her mal  expansi on and 
cont r act i on.   Scal ed manuf act ur er ' s cat al og dat a may be submi t t ed f or  
f act or y f abr i cat ed i t ems.

1. 4. 2   Fi ni sh Sampl es 

Submi t  t wo col or  char t s and t wo f i ni sh sampl e chi ps f r om manuf act ur er ' s 
st andar d col or  and f i ni sh opt i ons f or  each t ype of  f i ni sh i ndi cat ed.

1. 4. 3   Oper at i on and Mai nt enance Dat a

Submi t  det ai l ed i nst r uct i ons f or  i nst al l at i on and qual i t y cont r ol  dur i ng 
i nst al l at i on,  c l eani ng and mai nt enance,  f or  each t ype of  assembl y 
i ndi cat ed.

1. 5   DELI VERY,  HANDLI NG,  AND STORAGE

Package and pr ot ect  mat er i al s dur i ng shi pment .   Uncr at e and i nspect  
mat er i al s f or  damage,  dampness,  and wet - st or age st ai ns upon del i ver y t o 
t he j ob s i t e.   Remove f r om t he si t e and r epl ace damaged mat er i al s t hat  
cannot  be r est or ed t o l i ke- new condi t i on.   Handl e sheet  met al  i t ems t o 
avoi d damage t o sur f aces,  edges,  and ends.   St or e mat er i al s i n dr y,  
weat her - t i ght ,  vent i l at ed ar eas unt i l  i nst al l at i on.

PART 2   PRODUCTS

2. 1   RECYCLED CONTENT

Pr ovi de pr oduct s wi t h r ecycl ed cont ent .   Pr ovi de dat a f or  each pr oduct  
wi t h r ecycl ed cont ent ,  i dent i f y i ng per cent age of  r ecycl ed cont ent .

2. 2   MATERI ALS

Do not  use l ead,  l ead- coat ed met al ,  or  gal vani zed st eel .   Di f f er ent  i t ems 
need not  be of  t he same met al ,  except  t hat [  i f  copper  i s sel ect ed f or  any 
exposed i t em,  al l  exposed i t ems must  be copper ,  and t hat ]  cont act  bet ween 
di ssi mi l ar  met al s must  be avoi ded.

Fur ni sh sheet  met al  i t ems i n 2400 t o 3000 mm l engt hs.   Si ngl e pi eces l ess 
t han 2400 mm l ong may be used t o connect  t o f act or y- f abr i cat ed i nsi de and 
out si de cor ner s,  and at  ends of  r uns.   Fact or y f abr i cat e cor ner  pi eces 
wi t h mi ni mum 300 mm l egs.   Pr ovi de accessor i es and ot her  i t ems essent i al  
t o compl et e t he sheet  met al  i nst al l at i on.   Pr ovi de accessor i es made of  t he 
same or  compat i bl e mat er i al s as t he i t ems t o whi ch t hey ar e appl i ed.  
Fabr i cat e sheet  met al  i t ems of  t he mat er i al s speci f i ed bel ow and t o t he 
gage,  t hi ckness,  or  wei ght  shown i n Tabl e I  at  t he end of  t hi s sect i on.   
Pr ovi de sheet  met al  i t ems wi t h mi l l  f i ni sh unl ess speci f i ed ot her wi se.   
Wher e mor e t han one mat er i al  i s  l i s t ed f or  a par t i cul ar  i t em i n Tabl e I ,  
each i s accept abl e and may be used,  except  as f ol l ows:

2. 2. 1   Exposed Sheet  Met al  I t ems

Must  be of  t he same mat er i al .   Consi der  t he f ol l owi ng as exposed sheet  
met al :   gut t er s,  i ncl udi ng hanger s;  downspout s;  gr avel  st ops and f asci a;  
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cap,  val l ey,  st eeped,  base,  and eave f l ashi ngs and r el at ed accessor i es.

2. 2. 2   Dr ai nage

Do not  use copper  f or  an exposed i t em i f  dr ai nage f r om t hat  i t em wi l l  pass 
over  exposed masonr y,  st onewor k or  ot her  met al  sur f aces.   I n addi t i on t o 
t he met al s l i s t ed i n Tabl e I ,  l ead- coat ed copper  may be used f or  such 
i t ems.

2. 2. 3   Copper ,  Sheet  and St r i p

Pr ovi de i n accor dance wi t h JI S H 3100,  col d- r ol l ed t emper  ( st andar d) .

2. 2. 4   Lead Sheet

Pr ovi de i n a mi ni mum wei ght  of  19. 6 k i l ogr ams per  squar e met er .

2. 2. 5   St eel  Sheet ,  Zi nc- Coat ed ( Gal vani zed)

Pr ovi de i n accor dance wi t h JI S G 3302.

2. 2. 6   Zi nc Sheet  and St r i p

Pr ovi de a mi ni mum of  0. 61 mm t hi ck.

2. 2. 7   St ai nl ess St eel

Pr ovi de i n accor dance wi t h JI S G 4305,  SUS302,  304 or  SUS304,  2D Fi ni sh,  
f ul l y  anneal ed,  dead- sof t  t emper .

2. 2. 8   Ter ne- Coat ed St eel

Pr ovi de a mi ni mum of  350 by 500 mm wi t h mi ni mum of  18 ki l ogr am coat i ng per  
doubl e base box.

2. 2. 9   Al umi num Al l oy Sheet  and Pl at e

Pr ovi de i n accor dance wi t h JI S H 4000 [ anodi zed [ c l ear ]  [ col or  
[ _____] [ _____] ] ]  f or m al l oy,  and t emper  appr opr i at e f or  use.   Pr ovi de 
mat er i al  not  l ess t han[  0. 813 mm] [  1. 651 mm]  i n t hi ckness.

[ 2. 2. 9. 1   Al c l ad

When f abr i cat ed of  al umi num,  f abr i cat e t he f ol l owi ng i t ems wi t h Al c l ad 
3003,  Al c l ad 3004,  or  Al c l ad 3005,  c l ad on [ one si de] [ bot h s i des]  unl ess 
ot her wi se i ndi cat ed.

a.   Gut t er s,  downspout s,  and hanger s

b.   Gr avel  st ops and f asci a

c.   Fl ashi ng

] 2. 2. 10   Fi ni shes

Pr ovi de exposed ext er i or  sheet  met al  and al umi num wi t h a baked on,  f act or y 
appl i ed col or  coat i ng of  pol yvi nyl i dene f l uor i de ( PVF2)  or  appr oved equal  
f l uor ocar bon coat i ng.   Dr y f i l m t hi ckness of  coat i ngs must  be 0. 020 t o 
0. 033 mm.   Col or  t o be sel ect ed f r om [ manuf act ur er ' s f ul l  r ange of  " cool  
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r oof "  col or  choi ces] [ manuf act ur er ' s st andar d r ange of  col or  
choi ces] [ manuf act ur er ' s f ul l  r ange of  col or  choi ces] [ as i ndi cat ed on t he 
Dr awi ngs] .   Fi el d appl i cat i ons of  col or  coat i ngs ar e pr ohi bi t ed and wi l l  
be r ej ect ed.

2. 2. 11   Cool  Roof  Fi ni shes

Pr ovi de cool  r oof  f i ni sh coat i ngs and col or s i n accor dance wi t h one of  t he 
f ol l owi ng met hods of  anal ysi s:

2. 2. 11. 1   JI S K 5602 and JI S K 5675

Pr ovi de r oof  f i ni shes havi ng mi ni mum i ni t i al  sol ar  r ef l ect ance of  [ 40] [ 50]  
when t est ed i n accor dance wi t h JI S K 5602 and JI S K 5675.

2. 2. 12   Al umi num Al l oy,  Ext r uded Bar s,  Rods,  Shapes,  and Tubes

JI S H 4040.

2. 2. 13   Sol der

Pr ovi de i n accor dance wi t h JI S Z 3282,  95- 5 t i n- ant i mony.

2. 2. 14   Regl et s

2. 2. 14. 1   Pol yvi nyl  Chl or i de Regl et s

Pr ovi de i n accor dance wi t h JI S K 6720,  1. 9 mm mi ni mum t hi ckness.

2. 2. 14. 2   Met al  Regl et s

Pr ovi de f act or y f abr i cat ed caul ked t ype or  f r i c t i on t ype r egl et s wi t h a 
mi ni mum openi ng of  6 mm and a dept h of  30 mm,  as appr oved.

2. 2. 14. 2. 1   Caul ked Regl et s

Pr ovi de wi t h r ounded edges,  t empor ar y r ei nf or ci ng cor es,  and accessor i es 
as r equi r ed f or  secur i ng t o adj acent  const r uct i on.   Pr ovi de bui l t - up 
mi t er ed cor ner  pi eces f or  i nsi de and out si de cor ner s.

2. 2. 14. 2. 2   Fr i ct i on Regl et s

Pr ovi de wi t h f l ashi ng r ecei v i ng s l ot s not  l ess t han 16 mm deep,  25 mm 
j oi nt i ng t ongues,  and upper  and l ower  anchor i ng f l anges i nst al l ed at  600 mm
 maxi mum snap- l ock t ype r ecei ver .

2. 2. 15   Scupper s

Li ne i nt er i or s of  scupper  openi ngs wi t h sheet  met al .   Pr ovi de a dr i p edge 
at  bot t om edges wi t h r et ur ns of  not  l ess t han 25 mm  agai nst  t he f ace of  
t he out si de wal l  at  t he t op and si des.   Pr ovi de t he per i met er  of  t he 
l i ni ng appr oxi mat el y 13 mm l ess t han t he per i met er  of  t he scupper .

2. 2. 16   Conduct or  Heads

Pr ovi de conduct or  heads and scr eens i n t he same mat er i al  as downspout s.   
Pr ovi de out l et  t ubes not  l ess t han 100 mm l ong.
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2. 2. 17   Spl ash Pans

Pr ovi de spl ash pans wher e downspout s di schar ge ont o r oof  sur f aces and at  
l ocat i ons i ndi cat ed.   Unl ess ot her wi se i ndi cat ed,  pr ovi de pans not  l ess 
t han 600 mm l ong by 450 mm wi de wi t h met al  r i bs acr oss bot t oms of  pans.   
Pr ovi de si des of  pans wi t h ver t i cal  baf f l es not  l ess t han 25 mm hi gh i n 
t he f r ont ,  and 100 mm hi gh i n t he back.

2. 2. 18   Copi ngs

Unl ess ot her wi se i ndi cat ed,  pr ovi de copi ngs i n copper  sheet s,  2400 or  3000 
mm l ong,  j oi ned by a 20 mm l ocked and sol der ed seam.

2. 2. 19   Bi t umi nous Pl ast i c Cement

Pr ovi de i n accor dance wi t h JI S A 6021.

2. 2. 20   Roof i ng Fel t

Pr ovi de i n accor dance wi t h A6005 [ Asphal t  Fel t ]  or  [ Asphal t  Roof i ng] .

2. 2. 21   Asphal t  Pr i mer

Pr ovi de i n accor dance wi t h JI S K 2208.

2. 2. 22   Fast ener s

Use t he same met al  as,  or  a met al  compat i bl e wi t h t he i t em f ast ened. [   Use 
st ai nl ess st eel  f ast ener s t o f ast en. ]   Conf i r m compat i bi l i t y  of  f ast ener s 
and i t ems t o be f ast ened t o avoi d gal vani c cor r osi on due t o di ssi mi l ar  
mat er i al s.

PART 3   EXECUTI ON

3. 1   I NSTALLATI ON

3. 1. 1   Met al  Roof i ng

[ 3. 1. 1. 1   [ Fl at  Copper , ]  [ Zi nc, ]  [ Ter ne- coat ed St eel ]  Roof i ng

Bef or e appl y i ng r oof i ng,  cover  deck wi t h r osi n- si zed r oof i ng f el t .   Lap 50 
mm at  j oi nt s and secur e i n pl ace wi t h r oof i ng nai l s.   Usi ng sol der  of  
equal  par t s t i n and l ead,  sol der  s l owl y wi t h wel l - heat ed i r ons t o 
t hor oughl y heat  sheet  and compl et el y sweat  sol der  t hr ough f ul l  wi dt h of  
seam. [   Ti n edges of  copper  t o be sol der ed at  l east  20 mm bef or e sheet s 
ar e l ocked. ] [   Use st ai nl ess nai l s i n t er ne- coat ed st eel ] ;  [ i n copper ,  use 
sol i d copper  or  br onze r oof i ng nai l s] [  i n z i nc,  use zi nc- coat ed r oof i ng 
nai l s. ]   Wher e r oof  decks abut  ver t i cal  sur f aces,  t ur n met al  r oof i ng up 
ver t i cal  sur f aces about  200 mm wher e pr act i cabl e;  wher e ver t i cal  sur f aces 
ar e cover ed wi t h appl i ed mat er i al s,  t ur n up r oof i ng behi nd appl i ed 
mat er i al s.   Use st andi ng- seam met hod f or  r oof s havi ng r i se of  mor e t han 
one i n f our ,  and use f l at - seam met hod when r i se i s one i n f our  or  l ess.   
Wal ki ng not  per mi t t ed di r ect l y on met al  r oof s;  pr ovi de appr oved wal kways.

] [ 3. 1. 1. 2   St andi ng- seam Met hod

Make st andi ng seams par al l el  wi t h s l ope of  r oof .   Fabr i cat e sheet s i nt o 
l ong l engt hs at  shop by l ocki ng shor t  di mensi ons t oget her  and t hor oughl y 
sol der i ng j oi nt s t hus f or med.   I n appl y i ng met al ,  t ur n up one edge of  
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cour se at  each si de seam at  r i ght  angl es 40 mm.   Then i nst al l  50 by 75 mm 
cl eat s spaced 300 mm apar t  by f ast eni ng one end of  each cl eat  t o r oof  wi t h 
t wo 25 mm l ong nai l s and f ol di ng r oof  end back over  nai l  heads.   Tur n end 
adj oi ni ng t ur ned- up si de seam up over  upst andi ng edge of  cour se.   Tur n up 
adj oi ni ng edge of  next  cour se 45 mm and abut t i ng upst andi ng edges l ocked,  
t ur ned over ,  and f l at t ened agai nst  one si de of  st andi ng seam.   Make 
st andi ng seams st r ai ght ,  r ounded neat l y at  t he t op edges,  and st and about  
25 mm above r oof  deck.   Al l  sheet s must  be same l engt h,  except  as r equi r ed 
t o compl et e r un or  mai nt ai n pat t er n.   Locat e t r ansver se j oi nt s of  each 
panel  hal f  way bet ween j oi nt s i n adj acent  sheet s.   Al i gn j oi nt s of  
al t er nat e sheet s hor i zont al l y t o pr oduce uni f or m pat t er n.

] [ 3. 1. 1. 3   Fl at - seam Met hod

Lay met al  so shor t  di mensi on i s par al l el  t o gut t er  or  eave l i nes and so 
wat er  wi l l  f l ow over  and not  i nt o seams.   Make seams by t ur ni ng edges of  
sheet  20 mm and l ock and sol der  t oget her .   I f  sheet s ar e l ai d one at  a 
t i me,  secur e t o r oof  deck wi t h c l eat s,  usi ng t hr ee cl eat s t o each sheet ,  
t wo on l ong si de and one on shor t  s i de.   Use cl eat s 50 mm wi de,  hooked over
 20 mm upt ur ned edges of  sheet s,  and nai l  t o r oof  deck wi t h t wo 25 mm l ong 
nai l s.   Tur n back r oof  end of  c l eat  over  nai l  heads bef or e next  sheet  i s 
appl i ed.   I f  desi r ed,  sheet s may be made i nt o l ong l engt hs at  shop by 
l ocki ng shor t  di mensi ons t oget her  and sol der i ng seams t hus f or med.   Tur n 
l ong l engt hs 20 mm,  and secur e each l engt h t o r oof  deck by c l eat s spaced 
300 mm apar t .   Mal l et  and sol der  seams af t er  pans ar e i n pl ace.   Al l  
sheet s t o be same l engt h,  except  as r equi r ed t o compl et e r un or  mai nt ai n 
pat t er n.   Locat e t r ansver se j oi nt s of  each panel  hal f  way bet ween j oi nt s 
i n adj acent  sheet s.   Al i gn j oi nt s of  al t er nat e sheet s hor i zont al l y t o 
pr oduce uni f or m pat t er n.

] 3. 1. 2   Wor kmanshi p

Make l i nes and angl es shar p and t r ue.   Fr ee exposed sur f aces f r om vi s i bl e 
wave,  war p,  buckl e,  and t ool  mar ks.   Fol d back exposed edges neat l y t o 
f or m a 13 mm hem on t he conceal ed si de.   Make sheet  met al  exposed t o t he 
weat her  wat er t i ght  wi t h pr ovi s i ons f or  expansi on and cont r act i on.

Make sur f aces t o r ecei ve sheet  met al  pl umb and t r ue,  c l ean,  even,  smoot h,  
dr y,  and f r ee of  def ect s and pr oj ect i ons.   Pr ovi de sheet  met al  f l ashi ng i n 
t he angl es f or med wher e r oof  decks abut  wal l s,  cur bs,  vent i l at or s,  pi pes,  
or  ot her  ver t i cal  sur f aces and wher ever  i ndi cat ed and necessar y t o make 
t he wor k wat er t i ght .   Joi n sheet  met al  i t ems t oget her  as shown i n Tabl e I I .

3. 1. 3   Nai l i ng

Conf i ne nai l i ng of  sheet  met al  gener al l y t o sheet  met al  havi ng a maxi mum 
wi dt h of  450 mm.   Conf i ne nai l i ng of  f l ashi ng t o one edge onl y.   Space 
nai l s evenl y not  over  75 mm on cent er  and appr oxi mat el y 13 mm f r om edge 
unl ess ot her wi se speci f i ed or  i ndi cat ed.   Face nai l i ng wi l l  not  be 
per mi t t ed.   Wher e sheet  met al  i s  appl i ed t o ot her  t han wood sur f aces,  
i ncl ude i n shop dr awi ngs,  t he l ocat i ons f or  s l eeper s and nai l i ng st r i ps 
r equi r ed t o secur e t he wor k. [   Secur e f l ashi ng at  one- hal f  t he nor mal  
i nt er val  t o ensur e a wi nd- r esi st ant  i nst al l at i on. ]

3. 1. 4   Cl eat s

Pr ovi de cl eat s f or  sheet  met al  450 mm and over  i n wi dt h.   Space cl eat s 
evenl y not  over  300 mm on cent er  unl ess ot her wi se speci f i ed or  i ndi cat ed.   
Unl ess ot her wi se speci f i ed,  pr ovi de cl eat s of  50 mm wi de by 75 mm l ong and 

SECTI ON 07 60 00  Page 7



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

of  t he same mat er i al  and t hi ckness as t he sheet  met al  bei ng i nst al l ed.   
Secur e one end of  t he c l eat  wi t h t wo nai l s and t he cl eat  f ol ded back over  
t he nai l heads.   Lock t he ot her  end i nt o t he seam.   [ Wher e t he f ast eni ng i s 
t o be made t o concr et e or  masonr y,  use scr ews and dr i ve i n expansi on 
shi el ds set  i n concr et e or  masonr y.   ] Pr e- t i n c l eat s f or  sol der ed seams.

3. 1. 5   Bol t s,  Ri vet s,  and Scr ews

I nst al l  bol t s,  r i vet s,  and scr ews wher e i ndi cat ed or  r equi r ed.   Pr ovi de 
compat i bl e washer s wher e r equi r ed t o pr ot ect  sur f ace of  sheet  met al  and t o 
pr ovi de a wat er t i ght  connect i on.   Pr ovi de mechani cal l y f or med j oi nt s i n 
al umi num sheet s 1. 0 mm or  l ess i n t hi ckness.

3. 1. 6   Seams

St r ai ght  and uni f or m i n wi dt h and hei ght  wi t h no sol der  showi ng on t he 
f ace.

3. 1. 6. 1   Fl at - l ock Seams

Fi ni sh not  l ess t han 20 mm wi de.

3. 1. 6. 2   Lap Seams

Fi ni sh sol der ed seams not  l ess t han 25 mm wi de.   Over l ap seams not  
sol der ed,  not  l ess t han 75 mm.

3. 1. 6. 3   Loose- Lock Expansi on Seams

Not  l ess t han 75 mm wi de;  pr ovi de mi ni mum 25 mm movement  wi t hi n t he 
j oi nt .   Compl et el y f i l l  t he j oi nt s wi t h t he speci f i ed seal ant ,  appl i ed at  
not  l ess t han 3 mm t hi ck bed.

3. 1. 6. 4   St andi ng Seams

Not  l ess t han 25 mm hi gh,  doubl e l ocked wi t hout  sol der .

3. 1. 6. 5   Fl at  Seams

Make seams i n t he di r ect i on of  t he f l ow.

3. 1. 7   Sol der i ng

Wher e sol der i ng i s speci f i ed,  appl y t o copper ,  t er ne- coat ed st ai nl ess 
st eel ,  z i nc- coat ed st eel ,  and st ai nl ess st eel  i t ems.   Pr e- t i n edges of  
sheet  met al  bef or e sol der i ng i s begun.   Seal  t he j oi nt s i n al umi num sheet s 
of  1. 0 mm or  l ess i n t hi ckness wi t h speci f i ed seal ant s.   Do not  sol der  
al umi num.

3. 1. 7. 1   Edges

Scr ape or  wi r e- br ush t he edges of  l ead- coat ed mat er i al  t o be sol der ed t o 
pr oduce a br i ght  sur f ace.   Fl ux br ush t he seams i n bef or e sol der i ng.   
Tr eat  wi t h sol der i ng aci d f l ux t he edges of  st ai nl ess st eel  t o be 
pr e- t i nned.   Seal  t he j oi nt s i n al umi num sheet s of  1. 0 mm or  l ess i n 
t hi ckness wi t h speci f i ed seal ant s.   Do not  sol der  al umi num.
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3. 1. 8   Wel di ng and Mechani cal  Fast eni ng

Use wel di ng f or  al umi num of  t hi ckness gr eat er  t han 1. 0 mm.   Al umi num 1. 0 mm
 or  l ess i n t hi ckness must  be but t ed and t he space backed wi t h f or med 
f l ashi ng pl at e;  or  l ock j oi ned,  mechani cal l y f ast ened,  and f i l l ed wi t h 
seal ant  as r ecommended by t he al umi num manuf act ur er .

3. 1. 8. 1   Wel di ng of  Al umi num

Use wel di ng of  t he i ner t  gas,  shi el d- ar c t ype.   For  pr ocedur es,  appear ance 
and qual i t y of  wel ds,  and t he met hods used i n cor r ect i ng wel di ng wor k,  
conf or m t o JI S Z 3604.

3. 1. 8. 2   Mechani cal  Fast eni ng of  Al umi num

Use No.  12,  al umi num al l oy,  sheet  met al  scr ews or  ot her  sui t abl e al umi num 
al l oy or  st ai nl ess st eel  f ast ener s.   Dr i ve f ast ener s i n hol es made wi t h a 
No.  26 dr i l l  i n secur i ng s i de l aps,  end l aps,  and f l ashi ngs.   Space 
f ast ener s 300 mm maxi mum on cent er .   Wher e end l ap f ast ener s ar e r equi r ed 
t o i mpr ove cl osur e,  l ocat e t he end l ap f ast ener s not  mor e t han 50 mm f r om 
t he end of  t he over l appi ng sheet .

3. 1. 9   Pr ot ect i on f r om Cont act  wi t h Di ssi mi l ar  Mat er i al s

3. 1. 9. 1   Copper  or  Copper - bear i ng Al l oys

Pai nt  wi t h heavy- bodi ed bi t umi nous pai nt  sur f aces i n cont act  wi t h 
di ssi mi l ar  met al ,  or  separ at e t he sur f aces by means of  moi st ur epr oof  
bui l di ng f el t s.

3. 1. 9. 2   Al umi num

Do not  al l ow al umi num sur f aces i n di r ect  cont act  wi t h ot her  met al s except  
st ai nl ess st eel ,  z i nc,  or  z i nc coat i ng.   Wher e al umi num cont act s anot her  
met al ,  pai nt  t he di ssi mi l ar  met al  wi t h a pr i mer  f ol l owed by t wo coat s of  
al umi num pai nt .   Wher e dr ai nage f r om a di ssi mi l ar  met al  passes over  
al umi num,  pai nt  t he di ssi mi l ar  met al  wi t h a non- l ead pi gment ed pai nt . [   
Al umi num may be used over  concr et e const r uct i on,  pr ovi ded t hat  r equi r ed 
r egl et s ar e of  st ai nl ess st eel  and al umi num sur f ace i n cont act  wi t h 
concr et e or  masonr y i s coat ed wi t h bi t umi nous pai nt  or  z i nc chr omat e 
pr i mer . ]

3. 1. 9. 3   Met al  Sur f aces

Pai nt  sur f aces i n cont act  wi t h mor t ar ,  concr et e,  or  ot her  masonr y 
mat er i al s wi t h al kal i - r esi st ant  coat i ngs such as heavy- bodi ed bi t umi nous 
pai nt .

3. 1. 9. 4   Wood or  Ot her  Absor pt i ve Mat er i al s

Pai nt  sur f aces t hat  may become r epeat edl y wet  and i n cont act  wi t h met al  
wi t h t wo coat s of  al umi num pai nt  or  a coat  of  heavy- bodi ed bi t umi nous 
pai nt .

3. 1. 10   Expansi on and Cont r act i on

Pr ovi de expansi on and cont r act i on j oi nt s at  not  mor e t han 9750 mm 
i nt er val s f or  al umi num and at  not  mor e t han 12 met er  i nt er val s f or  ot her  
met al s.   Pr ovi de an addi t i onal  j oi nt  wher e t he di st ance bet ween t he l ast  
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expansi on j oi nt  and t he end of  t he cont i nuous r un i s mor e t han hal f  t he 
r equi r ed i nt er val .   Space j oi nt s evenl y.   Joi n ext r uded al umi num gr avel  
st ops and f asci a by expansi on and cont r act i on j oi nt s spaced not  mor e t han 
3600 mm apar t .

3. 1. 11   Base Fl ashi ng

[ Lay t he base f l ashi ngs wi t h each cour se of  t he r oof  cover i ng,  shi ngl e 
f ashi on,  wher e pr act i cabl e,  wher e s l oped r oof s abut  chi mneys,  cur bs,  
wal l s,  or  ot her  ver t i cal  sur f aces.   ] Ext end up ver t i cal  sur f aces of  t he 
f l ashi ng not  l ess t han 200 mm and not  l ess t han 100 mm under  t he r oof  
cover i ng.   Wher e f i ni sh wal l  cover i ngs f or m a count er f l ashi ng,  ext end t he 
ver t i cal  l eg of  t he f l ashi ng up behi nd t he appl i ed wal l  cover i ng not  l ess 
t han 150 mm.   Over l ap t he f l ashi ng st r i ps [ or  shi ngl es]  wi t h t he 
pr evi ousl y l ai d f l ashi ng not  l ess t han 75 mm.   Fast en t he st r i ps [ or  
shi ngl es]  at  t hei r  upper  edge t o t he deck.   Hor i zont al  f l ashi ng at  
ver t i cal  sur f aces must  ext end ver t i cal l y above t he r oof  sur f ace and 
f ast ened at  t hei r  upper  edge t o t he deck a mi ni mum of  150 mm on cent er  
wi t h [ l ar ge headed al umi num r oof i ng nai l s]  [ hex headed,  gal vani zed 
shi el ded scr ews]  a mi ni mum of  150 mm l ap of  any sur f ace.   Sol der  end l aps 
and pr ovi de f or  expansi on and cont r act i on.   Ext end t he met al  f l ashi ng over  
cr i cket s at  t he up- sl ope si de of  [ chi mneys, ]  [ cur bs, ]  [ and si mi l ar ]  
ver t i cal  sur f aces ext endi ng t hr ough sl opi ng r oof s,  t he met al  f l ashi ngs.   
Ext end t he met al  f l ashi ngs ont o t he r oof  cover i ng not  l ess t han 115 mm at  
t he l ower  s i de of  [ dor mer  wal l s, ]  [ chi mneys, ]  [ and si mi l ar ]  ver t i cal  
sur f aces ext endi ng t hr ough t he r oof  decks.   I nst al l  and f i t  t he f l ashi ngs 
so as t o be compl et el y weat her t i ght .   Pr ovi de f act or y- f abr i cat ed base 
f l ashi ng f or  i nt er i or  and ext er i or  cor ner s.   Do not  use met al  base 
f l ashi ng on bui l t - up r oof i ng.

3. 1. 12   Count er f l ashi ng

Except  wher e i ndi cat ed or  speci f i ed ot her wi se,  i nser t  count er f l ashi ng i n 
r egl et s l ocat ed f r om 230 t o 250 mm above r oof  decks,  ext end down ver t i cal  
sur f aces over  upt ur ned ver t i cal  l eg of  base f l ashi ngs not  l ess t han 75 mm.   
Fol d t he exposed edges of  count er f l ashi ngs 13 mm.   Wher e st epped 
count er f l ashi ngs ar e r equi r ed,  t hey may be i nst al l ed i n shor t  l engt hs a 
mi ni mum [ 200 mm by 200 mm] [ 200 mm by 250 mm]  or  may be of  t he pr ef or med 
si ngl e pi ece t ype.   Pr ovi de end l aps i n count er f l ashi ngs not  l ess t han 75 
mm and make i t  weat her t i ght  wi t h pl ast i c cement .   Do not  make l engt hs of  
met al  count er f l ashi ngs exceed 3000 mm.   For m f l ashi ngs t o t he r equi r ed 
shapes bef or e i nst al l at i on.   Fact or y f or m cor ner s not  l ess t han 300 mm 
f r om t he angl e.   Secur e t he f l ashi ngs i n t he r egl et s wi t h l ead wedges and 
space not  mor e t han 450 mm apar t ;  on[  chi mneys and] [  st ai r / el evat or  
t ower s]  shor t  r uns,  pl ace wedges cl oser  t oget her .   Fi l l  caul ked- t ype 
r egl et s or  r aked j oi nt s whi ch r ecei ve count er f l ashi ng wi t h caul k i ng 
compound.   Tur n up t he conceal ed edge of  count er f l ashi ngs bui l t  i nt o 
masonr y or  concr et e wal l s not  l ess t han 6 mm and ext end not  l ess t han 50 mm
 i nt o t he wal l s.   I nst al l  count er f l ashi ng t o pr ovi de a spr i ng act i on 
agai nst  base f l ashi ng. [   Wher e bi t umi nous base f l ashi ngs ar e pr ovi ded,  
ext end down t he count er  f l ashi ng as c l ose as pr act i cabl e t o t he t op of  t he 
cant  st r i p.   Fact or y f or m count er  f l ashi ng t o pr ovi de spr i ng act i on 
agai nst  t he base f l ashi ng. ]

3. 1. 13   Met al  Regl et s

Keep t empor ar y cor es i n pl ace dur i ng i nst al l at i on.   Ensur e f act or y 
f abr i cat ed caul ked t ype or  f r i c t i on t ype,  r egl et s have a mi ni mum openi ng of
 6 mm and a mi ni mum dept h of  30 mm,  when i nst al l ed.
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3. 1. 13. 1   Caul ked Regl et s

Wedge f l ashi ng i n r egl et s wi t h l ead wedges ever y 450 mm,  caul ked f ul l  and 
sol i d wi t h an appr oved compound.

3. 1. 13. 2   Fr i ct i on Regl et s

I nst al l  f l ashi ng snap l ock r ecei ver s at  600 mm by 600 mm on cent er  
maxi mum.   When f l ashi ng has been i nser t ed t he f ul l  dept h of  t he s l ot ,  
caul k t he s l ot ,  l ock [ wi t h wedges] ,  and f i l l  wi t h seal ant .

3. 1. 14   Pol yvi nyl  Chl or i de Regl et s f or  Tempor ar y Const r uct i on

Ri gi d pol yvi nyl  chl or i de r egl et s may be pr ovi ded i n l i eu of  met al  r egl et s 
f or  t empor ar y const r uct i on.

3. 1. 15   Gr avel  St ops and f asci a

Pr ef abr i cat e i n t he shapes and si zes i ndi cat ed and i n l engt hs not  l ess t han
 2400 mm.   Ext end f l ange at  l east  100 mm ont o r oof i ng.   Pr ovi de 
pr ef abr i cat ed,  mi t er ed cor ner s i nt er nal  and ext er nal  cor ner s.   I nst al l  
gr avel  st ops and f asci a af t er  al l  pl i es of  t he r oof i ng membr ane have been 
appl i ed,  but  bef or e t he f l ood coat  of  bi t umen i s appl i ed.   Pr i me r oof  
f l ange of  gr avel  st ops and f asci a on bot h s i des wi t h an asphal t  pr i mer .   
Af t er  pr i mer  has dr i ed,  set  f l ange on r oof i ng membr ane and st r i p- i n.   Nai l  
f l ange secur el y t o wood nai l er  wi t h l ar ge- head,  bar bed- shank r oof i ng nai l s 
38 mm l ong spaced not  mor e t han 75 mm on cent er ,  i n t wo st agger ed r ows.

3. 1. 15. 1   Edge St r i p

Hook t he l ower  edge of  f asci a at  l east  20 mm over  a cont i nuous st r i p of  
t he same mat er i al  bent  out war d at  an angl e not  mor e t han 45 degr ees t o 
f or m a dr i p.   Nai l  hook st r i p t o a wood nai l er  at  150 mm maxi mum on 
cent er .   Wher e f ast eni ng i s made t o concr et e or  masonr y,  use scr ews spaced 
300 mm on cent er  dr i ven i n expansi on shi el ds set  i n t he concr et e or  
masonr y.   Wher e hor i zont al  wood nai l er s ar e s l ot t ed t o pr ovi de f or  
i nsul at i on vent i ng,  i nst al l  st r i ps t o pr event  obst r uct i on of  vent  s l ot s.   
Wher e necessar y,  i nst al l  st r i ps over  2 mm t hi ck compat i bl e spacer  or  
washer s.

3. 1. 15. 2   Joi nt s

Leave open t he sect i on ends of  gr avel  st ops and f asci a 6 mm and backed 
wi t h a f or med f l ashi ng pl at e,  mechani cal l y f ast ened i n pl ace and l appi ng 
each sect i on end a mi ni mum of  100 mm set  l aps i n pl ast i c cement .   Face 
nai l i ng wi l l  not  be per mi t t ed.   I nst al l  pr ef abr i cat ed al umi num gr avel  
st ops and f asci a i n accor dance wi t h t he manuf act ur er ' s pr i nt ed 
i nst r uct i ons and det ai l s.

3. 1. 16   Met al  Dr i p Edges

Pr ovi de a met al  dr i p edge,  desi gned t o al l ow wat er  r un- of f  t o dr i p f r ee of  
under l y i ng const r uct i on,  at  eaves and r akes pr i or  t o t he appl i cat i on of  
r oof i ng shi ngl es.   Appl y di r ect l y on t he wood deck at  t he eaves and over  
t he under l ay al ong t he r akes.   Ext end back f r om t he edge of  t he deck not  
mor e t han 75 mm and secur e wi t h compat i bl e nai l s spaced not  mor e t han 250 
mm on cent er  al ong upper  edge.
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3. 1. 17   Gut t er s

The hung t ype of  shape i ndi cat ed and suppor t ed on under si de by br acket s 
t hat  per mi t  f r ee t her mal  movement  of  t he gut t er .   Pr ovi de gut t er s i n s i zes 
i ndi cat ed compl et e wi t h mi t er ed cor ner s,  end caps,  out l et s,  br acket s,  and 
ot her  accessor i es necessar y f or  i nst al l at i on.   Bead wi t h hemmed edge or  
r ei nf or ce t he out er  edge of  gut t er  wi t h a st i f f eni ng bar  not  l ess t han 20 
by 5 mm of  mat er i al  compat i bl e wi t h gut t er .   Fabr i cat e gut t er s i n sect i ons 
not  l ess t han 2400 mm.   Lap t he sect i ons a mi ni mum of  25 mm i n t he 
di r ect i on of  f l ow or  pr ovi de wi t h conceal ed spl i ce pl at e 150 mm mi ni mum.   
Joi n t he gut t er s,  ot her  t han al umi num,  by r i vet ed and sol der ed j oi nt s.   
Joi n al umi num gut t er s wi t h r i vet ed seal ed j oi nt s.   Pr ovi de expansi on- t ype 
sl i p j oi nt s mi dway bet ween out l et s.   I nst al l  gut t er s bel ow sl ope l i ne of  
t he r oof  so t hat  snow and i ce can sl i de c l ear .   Suppor t  gut t er s on[  
adj ust abl e hanger s spaced not  mor e t han 750 mm on cent er ] [  as i ndi cat ed] [  
by cont i nuous cl eat s] [  and] [  or ] [  by c l eat s spaced not  l ess t han 900 mm 
apar t ] .   Adj ust  gut t er s t o s l ope uni f or ml y t o out l et s,  wi t h hi gh poi nt s 
occur r i ng mi dway bet ween out l et s.   Fabr i cat e hanger s and f ast eni ngs f r om 
compat i bl e met al s.

3. 1. 18   Downspout s

Space suppor t s f or  downspout s accor di ng t o t he manuf act ur er ' s 
r ecommendat i on f or  t he [ wood] [  masonr y]  or  [ st eel ]  subst r at e.   Types,  
shapes and si zes ar e i ndi cat ed.   Pr ovi de compl et e i ncl udi ng el bows and 
of f set s.   Pr ovi de downspout s i n appr oxi mat el y 3000 mm l engt hs.   Pr ovi de 
end j oi nt s t o t el escope not  l ess t han 13 mm and l ock l ongi t udi nal  j oi nt s.   
Pr ovi de gut t er  out l et s wi t h wi r e bal l  st r ai ner s f or  each out l et .   Pr ovi de 
st r ai ner s t o f i t  t i ght l y i nt o out l et s and be of  t he same mat er i al  used f or  
gut t er s.   Keep downspout s not  l ess t han 25 mm away f r om wal l s.   Fast en t o 
t he wal l s at  t op,  bot t om,  and at  an i nt er medi at e poi nt  not  t o exceed 1500 
mm on cent er  wi t h l eader  st r aps or  conceal ed r ack- and- pi n t ype f ast ener s.   
For m st r aps and f ast ener s of  met al  compat i bl e wi t h t he downspout s.

3. 1. 18. 1   Ter mi nat i ons

Neat l y f i t  i nt o t he dr ai nage connect i on t he downspout s t er mi nat i ng i n 
dr ai nage l i nes and f i l l  t he j oi nt s wi t h a por t l and cement  mor t ar  cap 
sl oped away f r om t he downspout .   Pr ovi de downspout s t er mi nat i ng i n spl ash 
bl ocks wi t h el bow- t ype f i t t i ngs.   Pr ovi de spl ash pans as speci f i ed.

3. 1. 19   Fl ashi ng f or  Roof  Dr ai ns

Pr ovi de a 750 mm squar e sheet  i ndi cat ed.   Taper  i nsul at i on t o dr ai n f r om 
600 mm out .   Set  f l ashi ng on f i ni shed f el t s i n a f ul l  bed of  asphal t  r oof  
cement .   Heavi l y coat  t he dr ai n f l ashi ng r i ng wi t h asphal t  r oof  cement .   
Cl amp t he r oof  membr ane,  f l ashi ng sheet ,  and st r i ppi ng f el t  i n t he dr ai n 
c l ampi ng r i ng.   Secur e c l amps so t hat  f el t s and dr ai n f l ashi ng ar e f r ee of  
wr i nkl es and f ol ds.

3. 1. 20   Scupper s

Ext end t he scupper  l i ner  t hr ough and pr oj ect  out s i de of ,  t he wal l  i t  
penet r at es t o f or m a bot t om dr i p edge agai nst  t he f ace of  t he wal l .   Fol d 
out si de edges under  13 mm on al l  s i des.   Joi n t he t op and si des of  t he 
l i ni ng on t he r oof  deck si de t o a c l osur e f l ange by a l ocked and sol der ed 
j oi nt .   Joi n t he bot t om edge by a l ocked and sol der ed j oi nt  t o t he c l osur e 
f l ange,  wher e r equi r ed,  f or m wi t h a r i dge t o act  as a gr avel  st op ar ound 
t he scupper  i nl et .   Pr ovi de sur f aces t o r ecei ve t he scupper  l i ni ng and 
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coat  wi t h bi t umi nous pl ast i c cement .

3. 1. 21   Conduct or  Heads

Set  t he dept h of  t he t op openi ng equal  t o t wo- t hi r ds of  t he wi dt h or  t he 
conduct or  head.   Fl at - l ock sol der  seams.   Wher e conduct or  heads ar e used 
i n conj unct i on wi t h scupper s,  set  t he conduct or  a mi ni mum of  50 mm wi der  
t han t he scupper .   At t ach conduct or  heads t o t he wal l  wi t h masonr y 
f ast ener s.   Secur el y f ast en scr eens t o heads.

3. 1. 22   Spl ash Pans

I nst al l  spl ash pans l apped wi t h hor i zont al  r oof  f l anges not  l ess t han 100 
mm wi de t o f or m a cont i nuous sur f ace.   Bend t he r ear  f l ange of  t he pan t o 
cont our  of  can' t  st r i p and ext end up 150 mm under  t he s i de wal l  cover i ng 
or  t o hei ght  of  base f l ashi ng under  count er f l ashi ng.   Bed t he pans and 
r oof  f l anges i n pl ast i c bi t umi nous cement  and st r i p- f l ash as speci f i ed.

3. 1. 23   Open Val l ey Fl ashi ng

Pr ovi de val l ey f l ashi ng f r ee of  l ongi t udi nal  seams,  of  wi dt h suf f i c i ent  t o 
ext end not  l ess t han 150 mm under  t he r oof  cover i ng on each si de.   Pr ovi de 
a 13 mm f ol d on each si de of  t he val l ey f l ashi ng.   Lap t he sheet s not  l ess 
t han 150 mm i n t he di r ect i on of  f l ow and secur e t o r oof i ng const r uct i on 
wi t h c l eat s at t ached t o t he f ol d on each si de.   Nai l  t he t ops of  sheet s t o 
r oof  sheat hi ng.   Space t he cl eat s not  mor e t han 300 mm on cent er .   Pr ovi de 
exposed f l ashi ng not  l ess t han 100 mm i n wi dt h at  t he t op and i ncr ease 25 
mm i n wi dt h f or  each addi t i onal  2400 mm i n l engt h.   Wher e t he sl ope of  t he 
val l ey i s one i n 2. 67 or  l ess,  or  t he i nt er sect i ng r oof s ar e on di f f er ent  
s l opes,  pr ovi de an i nver t ed V- j oi nt ,  25 mm hi gh,  al ong t he cent er l i ne of  
t he val l ey;  and ext end t he edge of  t he val l ey sheet s 200 mm under  t he r oof  
cover i ng on each si de.

Val l ey f l ashi ng f or  asphal t  shi ngl e r oof s i s speci f i ed i n Sect i on 07 31 13 
ASPHALT SHI NGLES.

3. 1. 24   Eave Fl ashi ng

One pi ece i n wi dt h,  appl i ed i n 2400 t o 3000 mm l engt hs wi t h expansi on 
j oi nt s spaced as speci f i ed i n par agr aph EXPANSI ON AND CONTRACTI ON.   
Pr ovi de a 20 mm cont i nuous f ol d i n t he upper  edge of  t he sheet  t o engage 
cl eat s spaced not  mor e t han 250 mm on cent er .   Locat e t he upper  edge of  
f l ashi ng not  l ess t han 450 mm f r om t he out si de f ace of  t he bui l di ng,  
measur ed al ong t he r oof  s l ope.   Fol d l ower  edge of  t he f l ashi ng over  and 
l oose- l ock i nt o a cont i nuous edge st r i p on t he f asci a.   Wher e eave 
f l ashi ng i nt er sect s met al  val l ey f l ashi ng,  secur e wi t h 25 mm f l at  l ocked 
j oi nt s wi t h c l eat s t hat  ar e 250 mm on cent er .

3. 1. 25   Sheet  Met al  Cover i ng on Fl at ,  Sl oped,  or  Cur ved Sur f aces

Except  as speci f i ed or  i ndi cat ed ot her wi se,  cover  and f l ash al l  mi nor  
f l at ,  s l oped,  or  cur ved sur f aces such as cr i cket s,  bul kheads,  dor mer s and 
smal l  decks wi t h met al  sheet s of  t he mat er i al  used f or  f l ashi ng;  maxi mum 
si ze of  sheet s,  375 by 455 mm.   Fast en sheet s t o sheat hi ng wi t h met al  
c l eat s.   Lock seams and sol der .   Lock al umi num seams as r ecommended by 
al umi num manuf act ur er .   Pr ovi de an under l ayment  of  r oof i ng f el t  f or  al l  
sheet  met al  cover i ng.

SECTI ON 07 60 00  Page 13



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

3. 1. 26   Expansi on Joi nt s

Pr ovi de expansi on j oi nt s f or  r oof s,  wal l s,  and f l oor s as [ speci f i ed]  
[ i ndi cat ed] .   Pr ovi de [ expansi on j oi nt s i n cont i nuous sheet  met al  at  [ 12 
met er  i nt er val s f or  copper  and st ai nl ess st eel ]  [ and at  9750 mm i nt er val s 
f or  al umi num] ,  [ al umi num gr avel  st ops and f asci a whi ch must  have expansi on 
j oi nt s at  not  mor e t han 3600 mm spaci ng] .   Pr ovi de evenl y spaced j oi nt s.   
Pr ovi de an addi t i onal  j oi nt  wher e t he di st ance bet ween t he l ast  expansi on 
j oi nt  and t he end of  t he cont i nuous r un i s mor e t han hal f  t he r equi r ed 
i nt er val  spaci ng] .   Conf or m t o t he r equi r ement s of  Tabl e I .

3. 1. 26. 1   Roof  Expansi on Joi nt s

Consi st  of  cur b wi t h wood nai l i ng member s on each si de of  j oi nt ,  
bi t umi nous base f l ashi ng,  met al  count er f l ashi ng,  and met al  j oi nt  cover .   
Bi t umi nous base f l ashi ng i s speci f i ed i n Roof i ng Sect i on.   Pr ovi de 
count er f l ashi ng as speci f i ed i n par agr aph COUNTERFLASHI NG,  except  as 
f ol l ows:   Pr ovi de count er f l ashi ng wi t h ver t i cal  l eg of  sui t abl e dept h t o 
enabl e f or mi ng i nt o a hor i zont al  cont i nuous cl eat .   Secur e t he i nner  edge 
t o t he nai l i ng member .   Make t he out er  edge pr oj ect i on not  l ess t han 25 mm 
f or  f l ashi ng on one si de of  t he expansi on j oi nt  and be l ess t han t he wi dt h 
of  t he expansi on j oi nt  pl us 25 mm f or  f l ashi ng on t he ot her  s i de of  t he 
j oi nt .   Hook t he expansi on j oi nt  cover  over  t he pr oj ect i ng out er  edges of  
count er f l ashi ng.   Pr ovi de r oof  j oi nt  wi t h a j oi nt  cover  of  t he wi dt h 
i ndi cat ed.   Hook and l ock one edge of  t he j oi nt  cover  over  t he shor t er  
pr oj ect i ng f l ange of  t he cont i nuous cl eat ,  and t he ot her  edge hooked over  
and l oose l ocked wi t h t he l onger  pr oj ect i ng f l ange.   Joi nt s ar e speci f i ed 
i n Tabl e I I .

3. 1. 26. 2   Fl oor  and Wal l  Expansi on Joi nt s

Pr ovi de U- shape wi t h ext ended f l anges f or  expansi on j oi nt s i n concr et e and 
masonr y wal l s and i n f l oor  s l abs.

3. 1. 27   Fl ashi ng at  Roof  Penet r at i ons and Equi pment  Suppor t s

Pr ovi de met al  f l ashi ng f or  al l  pi pes,  duct s,  and condui t s pr oj ect i ng 
t hr ough t he r oof  sur f ace and f or  equi pment  suppor t s,  guy wi r e anchor s,  and 
si mi l ar  i t ems suppor t ed by or  at t ached t o t he r oof  deck.   Goose- necks,  
r ai n hoods,  power  r oof  vent i l at or s,  and [ _____]  ar e speci f i ed i n [ _____] .

3. 1. 28   Si ngl e Pi pe Vent s

See Tabl e I ,  f oot not e ( d) .   Set  f l ange of  s l eeve i n bi t umi nous pl ast i c 
cement  and nai l  75 mm on cent er .   Bend t he t op of  s l eeve over  and ext end 
down i nt o t he vent  pi pe a mi ni mum of  50 mm.   For  l ong r uns or  l ong r i ses 
above t he deck,  wher e i t  i s  i mpr act i cal  t o cover  t he vent  pi pe wi t h l ead,  
use a t wo- pi ece f or med met al  housi ng.   Set  met al  housi ng wi t h a met al  
s l eeve havi ng a 100 mm r oof  f l ange i n bi t umi nous pl ast i c cement  and nai l ed 
75 mm on cent er .   Ext end sl eeve a mi ni mum of  200 mm above t he r oof  deck 
and l apped a mi ni mum of  75 mm by a met al  hood secur ed t o t he vent  pi pe by 
a dr aw band.   Seal  t he ar ea of  hood i n cont act  wi t h vent  pi pe wi t h an 
appr oved seal ant .

3. 1. 29   St epped Fl ashi ng

Pr ovi de st epped f l ashi ng wher e sl opi ng r oof s sur f aced wi t h shi ngl es abut  
ver t i cal  sur f aces.   Pl ace separ at e pi eces of  base f l ashi ng i n al t er nat e 
shi ngl e cour ses.
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3. 1. 30   Copi ngs

Pr ovi de copi ng wi t h l ocked and sol der ed seam.   Ter mi nat e out er  edges i n 
edge st r i ps.   I nst al l  wi t h seal ed [ l ap j oi nt s] [ cover  pl at e 
j oi nt s] [ st andi ng seam j oi nt s]  as i ndi cat ed.

3. 2   PAI NTI NG

Touch ups i n t he f i el d may be appl i ed onl y af t er  met al  subst r at es have 
been cl eaned and pr et r eat ed i n accor dance wi t h manuf act ur er ' s wr i t t en 
i nst r uct i ons and pr oduct s.

Fi el d- pai nt  sheet  met al  f or  separ at i on of  di ssi mi l ar  mat er i al s.

[ 3. 2. 1   Al umi num Sur f aces

Cl ean wi t h sol vent  and appl y one coat  of  z i nc- mol ybdat e pr i mer  and one 
coat  of  al umi num pai nt .

] 3. 3   CLEANI NG

Cl ean exposed sheet  met al  wor k at  compl et i on of  i nst al l at i on.   Remove 
gr ease and oi l  f i l ms,  handl i ng mar ks,  cont ami nat i on f r om st eel  wool ,  
f i t t i ngs and dr i l l i ng debr i s,  and scr ub- cl ean.   Fr ee t he exposed met al  
sur f aces of  dent s,  cr eases,  waves,  scr at ch mar ks,  and sol der  or  wel d mar ks.

3. 4   REPAI RS TO FI NI SH

Scr at ches,  abr asi ons,  and mi nor  sur f ace def ect s of  f i ni sh may be r epai r ed 
i n accor dance wi t h t he manuf act ur er ' s pr i nt ed i nst r uct i ons and as 
appr oved.  Repai r  damaged sur f aces caused by scr at ches,  bl emi shes,  and 
var i at i ons of  col or  and sur f ace t ext ur e.   Repl ace i t ems whi ch cannot  be 
r epai r ed.

[ 3. 5   FI ELD QUALI TY CONTROL

Est abl i sh and mai nt ai n a Qual i t y Cont r ol  Pl an f or  sheet  met al  used i n 
conj unct i on wi t h r oof i ng t o assur e compl i ance of  t he i nst al l ed sheet  
met al wor k wi t h t he cont r act  r equi r ement s.   Remove wor k t hat  i s  not  i n 
compl i ance wi t h t he cont r act  and r epl ace or  cor r ect .   I ncl ude qual i t y 
cont r ol ,  but  not  be l i mi t ed t o,  t he f ol l owi ng:

a.   Obser vat i on of  envi r onment al  condi t i ons;  number  and ski l l  l evel  of  
sheet  met al  wor ker s;  condi t i on of  subst r at e.

b.   Ver i f i cat i on t hat  speci f i ed mat er i al  i s  pr ovi ded and i nst al l ed.

c.   I nspect i on of  sheet  met al wor k,  f or  pr oper  s i ze( s)  and t hi ckness( es) ,  
f ast eni ng and j oi ni ng,  and pr oper  i nst al l at i on.

3. 5. 1   Pr ocedur e

Submi t  f or  appr oval  pr i or  t o st ar t  of  r oof i ng wor k.   I ncl ude a checkl i st  
of  poi nt s t o be obser ved.   Document  t he act ual  qual i t y cont r ol  
obser vat i ons and i nspect i ons.   Fur ni sh a copy of  t he document at i on t o t he 
Cont r act i ng Of f i cer  at  t he end of  each day.
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TABLE I .   SHEET METAL WEI GHTS,  THI CKNESSES,  AND GAGES

Sheet  Met al  I t ems [ Copper  
ki l ogr ams 
per  squar e 
met er ]

[ Al umi num,  
mm]

[ St ai nl ess 
St eel ,  mm]

[ Ter ne- Coat ed 
St ai nl ess 
St eel ,  mm]

[ Zi nc- Coat ed 
St eel ,  mm]

[ Bui l di ng Expansi on Joi nt s]

[ Cover ] 4. 9 0. 81 0. 38 0. 38 0. 6

[ Wat er st op- bel l ows 
or  f l anged,  
U- t ype. ]

4. 9 - 0. 38 0. 38 -

[ Cover i ng on mi nor  
f l at ,  pi t ched or  
cur ved sur f aces]

6. 125 1. 02 0. 46 0. 46 -

[ Downspout s and 
l eader s]

4. 9 0. 81 0. 38 0. 38 0. 6

[ Downspout  c l i ps 
and anchor s]

- 1. 02 cl i p
3. 175 
anchor

- - -

[ Downspout  st r aps,  
50 mm]

14. 7 ( a) 1. 52 1. 27 - -

[ Conduct or  heads] 4. 9 0. 81 0. 38 0. 38 -

[ Scupper  l i ni ng] 6. 125 0. 81 0. 38 0. 38 -

[ St r ai ner s,  wi r e 
di amet er  or  gage]

4. 0 gage 3. 66 
di amet er

2. 77 
di amet er

-

[ Fl ashi ngs: ]

[ Base] 6. 125 1. 02 0. 46 0. 46 0. 6

[ Cap 
( Count er - f l ashi ng) ]

4. 9 0. 81 0. 38 0. 38 0. 5

[ Eave] 4. 9 - 0. 38 0. 38 0. 6

[ Spandr el  beam] 3. 1 - 0. 25 0. 25 -

[ Bond bar r i er ] 4. 9 - 0. 38 0. 38 -

[ St epped] 4. 9 0. 81 0. 38 0. 38 -

[ Val l ey] 4. 9 0. 81 0. 38 0. 38 -

[ Roof  dr ai n] 4. 9 ( b)
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TABLE I .   SHEET METAL WEI GHTS,  THI CKNESSES,  AND GAGES

Sheet  Met al  I t ems [ Copper  
ki l ogr ams 
per  squar e 
met er ]

[ Al umi num,  
mm]

[ St ai nl ess 
St eel ,  mm]

[ Ter ne- Coat ed 
St ai nl ess 
St eel ,  mm]

[ Zi nc- Coat ed 
St eel ,  mm]

[ Pi pe vent  s l eave ( d) ]

[ Copi ng] 4. 9 - - - -

[ Gr avel  st ops and f asci a: ]

[ Ext r usi ons] - 1. 91 - - -

[ Sheet s,  
cor r ugat ed]

4. 9 0. 81 0. 38 0. 38 -

[ Sheet s,  smoot h] 6. 125 1. 27 0. 46 0. 46 0. 6

[ Edge st r i p] 7. 35 1. 27 0. 635 - -

[ Gut t er s: ]

[ Gut t er  sect i on] 4. 9 0. 81 0. 38 0. 38 0. 6

[ Cont i nuous cl eat ] 4. 9 0. 81 0. 38 0. 38 0. 6

[ Hanger s,  
di mensi ons]

25 mm by 3 
mm ( a)

25 mm by 
2 mm ( c)

25 mm by 1 
mm

- -

[ Joi nt  Cover  
pl at es ( See Tabl e 
I I ) ]

4. 9 0. 81 0. 38 0. 38 0. 6

[ Regl et s ( c) ] 3. 1 - 0. 25 0. 25 -

[ Spl ash pans] 4. 9 1. 02 0. 46 0. 46 -

( a)   Br ass.

( b)   May be l ead wei ghi ng 19. 6 ki l ogr ams per  squar e met er .

( c)   May be pol yvi nyl  chl or i de.

( d)   12. 25 ki l ogr am mi ni mum l ead sl eeve wi t h 100 mm f l ange.   Wher e l ead sl eeve i s 
i mpr act i cal ,  r ef er  t o par agr aph SI NGLE PI PE VENTS f or  opt i onal  mat er i al .
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TABLE I I .   SHEET METAL JOI NTS

TYPE OF JOI NT

I t em Desi gnat i on Copper ,  Ter ne- Coat ed 
St ai nl ess St eel ,  
Zi nc- Coat ed St eel  and 
St ai nl ess St eel

Al umi num Remar ks

Joi nt  cap f or  
bui l di ng expansi on 
seam,  cl eat ed 
j oi nt  at  r oof

30 mm si ngl e l ock,  
st andi ng seam,  cl eat ed

30 mm si ngl e l ock,  
st andi ng

- -

Fl ashi ngs

Base 25 mm
75 mm l ap f or  
expansi on j oi nt

25 mm f l at  l ocked,  
sol der ed;  seal ed;  
75 mm l ap f or  
expansi on j oi nt

Al umi num 
manuf act ur er ' s 
r ecommended har d 
set t i ng seal ant  f or  
l ocked al umi num 
j oi nt s.  Fi l l  each 
met al  expansi on 
j oi nt  wi t h a j oi nt  
seal i ng compound.

Cap- i n r egl et 75 mm l ap 75 mm l ap Seal  gr oove wi t h 
j oi nt  seal i ng 
compound.

Regl et s But t  j oi nt - - Seal  r egl et  gr oove 
wi t h j oi nt  seal i ng 
compound.

Eave 25 mm f l at  l ocked,  
c l eat ed.  25 mm l oose 
l ocked,  seal ed 
expansi on j oi nt ,  
c l eat ed.

25 mm f l at  l ocked,  
l ocked,  c l eat ed 25 
mm l oose l ocked,  
seal ed expansi on 
j oi nt s,  c l eat ed

Same as base 
f l ashi ng.

St epped 75 mm l ap 75 mm l ap - -

Val l ey 150 mm l ap cl eat ed 150 mm l ap cl eat ed - -

Edge st r i p But t But t - -

Gr avel  st ops:
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TABLE I I .   SHEET METAL JOI NTS

TYPE OF JOI NT

I t em Desi gnat i on Copper ,  Ter ne- Coat ed 
St ai nl ess St eel ,  
Zi nc- Coat ed St eel  and 
St ai nl ess St eel

Al umi num Remar ks

Ext r usi ons - - But t  wi t h 13 mm 
space

Use sheet  f l ashi ng 
beneat h and a cover  
pl at e

Sheet ,  smoot h But t  wi t h 6 mm space But t  wi t h 6 mm space Use sheet  f l ashi ng 
backup pl at e.

Sheet ,  cor r ugat ed But t  wi t h 6 mm space But t  wi t h 6 mm space Use sheet  f l ashi ng 
beneat h and a cover  
pl at e or  a 
combi nat i on uni t

Gut t er s 40 mm l ap,  r i vet ed 
and sol der ed

25 mm f l at  l ocked 
r i vet ed and seal ed

Al umi num pr oducer s 
r ecommended har d 
set t i ng seal ant  f or  
l ocked al umi num 
j oi nt s.

( a)   Pr ovi de a 75 mm l ap el ast omer i c f l ashi ng wi t h manuf act ur er ' s r ecommended seal ant .

( b)   Seal  Pol yvi nyl  chl or i de r egl et  wi t h manuf act ur er ' s r ecommended seal ant .

]         - -  End of  Sect i on - -

SECTI ON 07 60 00  Page 19



This page was intentionally left blank for duplex printing.



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

SECTI ON 07 92 00

JOI NT SEALANTS
08/ 16

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

ASTM I NTERNATI ONAL ( ASTM)

ASTM E84 ( 2023)  St andar d Test  Met hod f or  Sur f ace 
Bur ni ng Char act er i st i cs of  Bui l di ng 
Mat er i al s

ASTM C919 ( 2012;  R 2017)  St andar d Pr act i ce f or  Use
of  Seal ant s i n Acoust i cal  Appl i cat i ons

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S A 5758 ( 2022)  Seal ant s f or  Seal i ng and Gl azi ng i n 
Bui l di ngs

MI NI STRY OF LAND,  I NFRASTRUCTURE,  TRANSPORT AND TOURI SM ( MLI T)

MLI T SS Chapt er  9 ( 2019)  Bui l di ng Const r uct i on St andar d 
Speci f i cat i ons -  Chapt er  9 Wat er pr oof i ng 
Const r uct i on 

1. 2   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e [ f or  Cont r act or  Qual i t y 
Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When used,  a desi gnat i on 
f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he 
submi t t al  f or  t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on 
i n t he Sust ai nabi l i t y  eNot ebook,  i n conf or mance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES:

1. 3   PRODUCT DATA

I ncl ude st or age r equi r ement s,  shel f  l i f e,  cur i ng t i me,  i nst r uct i ons f or  
mi xi ng and appl i cat i on,  and accessor i es.   Pr ovi de manuf act ur er ' s Saf et y 
Dat a Sheet s ( SDS)  f or  each sol vent ,  pr i mer  and seal ant  mat er i al  pr oposed.

1. 4   ENVI RONMENTAL CONDI TI ONS

Appl y seal ant  when t he ambi ent  t emper at ur e i s bet ween 4 and 32 degr ees C.

1. 5   DELI VERY AND STORAGE

Del i ver  mat er i al s t o t he j obsi t e i n unopened manuf act ur er s '  seal ed 
shi ppi ng cont ai ner s,  wi t h br and name,  dat e of  manuf act ur e,  [ col or , ]  and 
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mat er i al  desi gnat i on c l ear l y mar ked t her eon.   Label  el ast omer i c seal ant  
cont ai ner s t o i dent i f y t ype,  c l ass,  gr ade,  and use.  Handl e and st or e 
mat er i al s i n accor dance wi t h manuf act ur er ' s pr i nt ed i nst r uct i ons.   Pr event  
exposur e t o f or ei gn mat er i al s or  subj ect i on t o sust ai ned t emper at ur es 
exceedi ng 32 degr ees C or  l ower  t han 4 degr ees C.   Keep mat er i al s and 
cont ai ner s c l osed and separ at ed f r om absor pt i ve mat er i al s such as wood and 
i nsul at i on.

1. 6   QUALI TY ASSURANCE

1. 6. 1   Compat i bi l i t y  wi t h Subst r at e

Ver i f y t hat  each seal ant  i s compat i bl e f or  use wi t h each j oi nt  subst r at e 
i n accor dance wi t h seal ant  manuf act ur er ' s pr i nt ed r ecommendat i ons f or  each 
appl i cat i on.

1. 6. 2   Joi nt  Tol er ance

Pr ovi de j oi nt  t ol er ances i n accor dance wi t h manuf act ur er ' s pr i nt ed 
i nst r uct i ons.

1. 6. 3   Mock- Up

Pr ovi de a mock- up of  each t ype of  seal ant  usi ng mat er i al s,  col or s,  and 
t echni ques appr oved f or  use on t he pr oj ect .   Appr oved mock- ups may be 
i ncor por at ed i nt o t he Wor k.

1. 6. 4   Adhesi on

Pr ovi de i n accor dance wi t h JI S A 5758.

PART 2   PRODUCTS

2. 1   SEALANTS

Pr ovi de seal ant  pr oduct s t hat  have been t est ed,  f ound sui t abl e,  and 
document ed as such by t he manuf act ur er  f or  t he par t i cul ar  subst r at es t o 
whi ch t hey wi l l  be appl i ed,  and compl y wi t h MLI T SS Chapt er  9.

[ I n ar eas wi t h ambi ent  t emper at ur es t hat  exceed 43. 33 degr ees C,  do not  use 
pol ybut ene,  bi t umi nous,  acr yl i c- l at ex,  pol yvi nyl  acet at e l at ex seal ant s,  
pol ychl or opr ene ( neopr ene) ,  and pol yur et hane f oams,  and neopr ene,  and 
st yr ene but adi ene r ubber  ext r uded seal s and cl osur e st r i ps due t o t hese 
mat er i al s havi ng maxi mum r ecommended sur f ace t emper at ur e r anges f r om 54. 44 
degr ees C t o 82. 22 degr ees C.

] 2. 1. 1   I nt er i or  Seal ant s

Pr ovi de seal ant  pr oduct s per  JI S A 5758,  used on t he i nt er i or  of  t he 
bui l di ng ( def i ned as i nsi de of  t he weat her pr oof i ng syst em)  meet i ng VOC 
cont ent  r equi r ement s t o at t ai n F4- St ar ,  and meet  Japan Seal ant s I ndust r y 
Associ at i on r equi r ement .   Pr ovi de cer t i f i cat i on or  val i dat i on of  i ndoor  
ai r  qual i t y f or  i nt er i or  seal ant s.   Locat i on( s)  and col or ( s)  of  seal ant  
f or  t he f ol l owi ng.   Not e,  col or  " as sel ect ed"  r ef er s t o manuf act ur er ' s 
f ul l  r ange of  col or  opt i ons
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LOCATI ON COLOR

a.   Smal l  voi ds bet ween wal l s or  par t i t i ons and adj acent  l ocker s,  
casewor k,  shel vi ng,  door  f r ames,  bui l t - i n or  sur f ace mount ed 
equi pment  and f i xt ur es,  and si mi l ar  i t ems.

[ As sel ect ed]  
[ Gr ay]  [ Whi t e]  
[ _____]

b.   Per i met er  of  f r ames at  door s,  wi ndows,  and access panel s whi ch 
adj oi n exposed i nt er i or  concr et e and masonr y sur f aces.

[ _____]

c.   Joi nt s of  i nt er i or  masonr y wal l s and par t i t i ons whi ch adj oi n 
col umns,  pi l ast er s,  concr et e wal l s,  and ext er i or  wal l s unl ess 
ot her wi se det ai l ed.

[ _____]

d.   Joi nt s bet ween edge member s f or  acoust i cal  t i l e and adj oi ni ng 
ver t i cal  sur f aces.

[ _____]

e.   I nt er i or  l ocat i ons,  not  ot her wi se i ndi cat ed or  speci f i ed,  wher e 
smal l  voi ds exi st  bet ween mat er i al s speci f i ed t o be pai nt ed.

[ _____]

f .   Joi nt s bet ween bat ht ubs and cer ami c t i l e;  j oi nt s bet ween shower  
r ecept or s and cer ami c t i l e;  j oi nt s f or med wher e non- pl anar  t i l e 
sur f aces meet .

[ _____]

g.   Joi nt s f or med bet ween t i l e f l oor s and t i l e base cove;  j oi nt s 
bet ween t i l e and di ssi mi l ar  mat er i al s;  j oi nt s occur r i ng wher e 
subst r at es change.

[ _____]

h.   Behi nd escut cheon pl at es at  val ve pi pe penet r at i ons and 
shower heads i n shower s.

[ _____]

i .   [ _____] [ _____]

2. 1. 2   Ext er i or  Seal ant s

For  j oi nt s i n ver t i cal  sur f aces and hor i zont al  sur f aces,  pr ovi de 
JI S A 5758.  Pr ovi de l ocat i on( s)  and col or ( s)  of  seal ant  as f ol l ows.   Not e,  
col or  " as sel ect ed"  r ef er s t o manuf act ur er ' s f ul l  r ange of  col or  opt i ons:

LOCATI ON COLOR

a.   Joi nt s and r ecesses f or med wher e f r ames and subsi l l s of  wi ndows,  
door s,  l ouver s,  and vent s adj oi n masonr y,  concr et e,  or  met al  
f r ames.   Use seal ant  at  bot h ext er i or  and i nt er i or  sur f aces of  
ext er i or  wal l  penet r at i ons.

[ Mat ch adj acent  
sur f ace col or ]  [ As 
sel ect ed]  [ Gr ay]  
[ Whi t e]  [ _____]

b.   Joi nt s bet ween new and exi st i ng ext er i or  masonr y wal l s. [ _____]

c.   Masonr y j oi nt s wher e shel f  angl es occur . [ _____]
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LOCATI ON COLOR

d.   Joi nt s i n wash sur f aces of  st onewor k. [ _____]

e.   Expansi on and cont r ol  j oi nt s. [ _____]

f .   I nt er i or  f ace of  expansi on j oi nt s i n ext er i or  concr et e or  
masonr y wal l s wher e met al  expansi on j oi nt  cover s ar e not  r equi r ed.

[ _____]

g.   Voi ds wher e i t ems pass t hr ough ext er i or  wal l s. [ _____]

h.   Met al  r egl et s,  wher e f l ashi ng i s i nser t ed i nt o masonr y j oi nt s,  
and wher e f l ashi ng i s penet r at ed by copi ng dowel s.

[ _____]

i .   Met al - t o- met al  j oi nt s wher e seal ant  i s i ndi cat ed or  speci f i ed. [ _____]

j .   Joi nt s bet ween ends of  gr avel  st ops,  f asci a,  copi ngs,  and 
adj acent  wal l s.

[ _____]

k.   [ _____] [ _____]

2. 1. 3   Fl oor  Joi nt  Seal ant s

Pr ovi de seal ant  pr oduct s per  JI S A 5758 used on t he i nt er i or  of  t he 
bui l di ng ( def i ned as i nsi de of  t he weat her pr oof i ng syst em)  meet i ng ei t her  
emi ssi ons r equi r ement s of  UL 2818( Gr eenguar d)  Gol d,  SCS Gl obal  Ser vi ces 
I ndoor  Advant age Gol d,  CDPH Sect i on 01350 ( l i mi t  r equi r ement s of  ei t her  
of f i ce or  c l assr oom spaces r egar dl ess of  space t ype) ,  VOC cont ent  
r equi r ement s of  SCAQMD Rul e 1168,  or   F4- st ar ,  and meet  Japan Seal ant  
I ndust r y Associ at i on r equi r ement .   Pr ovi de l ocat i on( s)  and col or ( s)  of  
seal ant  as f ol l ows.   Not e,  col or  " as sel ect ed"  r ef er s t o manuf act ur er ' s 
f ul l  r ange of  col or  opt i ons:

LOCATI ON COLOR

a.   Seat s of  met al  t hr eshol ds f or  ext er i or  door s. [ As sel ect ed]  
[ Gr ay]  [ Whi t e]  
[ _____]

b.   Cont r ol  and expansi on j oi nt s i n f l oor s,  s l abs,  cer ami c t i l e,  and 
wal kways.

[ _____]

2. 1. 4   Acoust i cal  Seal ant s

[ _____]  Rubber  or  pol ymer  based acoust i cal  seal ant  i n accor dance t o 
ASTM C919,  t o have a f l ame spr ead of  25 or  l ess and a smoke devel oped 
r at i ng of  50 or  l ess when t est ed i n accor dance wi t h ASTM E84.   Pr ovi de 
non- st ai ni ng acoust i cal  seal ant  wi t h a consi st ency of  250 t o 310.   
Acoust i cal  seal ant  must  r emai n f l exi bl e and adhesi ve af t er  500 hour s of  
accel er at ed weat her i ng.   Pr ovi de seal ant  pr oduct s used on t he i nt er i or  of  
t he bui l di ng ( def i ned as i nsi de of  t he weat her pr oof i ng syst em)  t o have l ow 
or  no pol l ut ant  emi ssi ons.
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2. 1. 5   Pr ef or med Seal ant s

Pr ovi de pr ef or med seal ant s of  pol ybut yl ene or  i sopr ene- but yl ene based 
pr essur e sensi t i ve weat her  r esi st ant  t ape or  bead seal ant s capabl e of  
seal i ng out  moi st ur e,  ai r  and dust  when i nst al l ed as r ecommended by t he 
manuf act ur er .   At  t emper at ur es f r om mi nus 34 t o pl us 71 degr ees C,  
seal ant s must  be non- bl eedi ng and have no l oss of  adhesi on.

2. 1. 5. 1   Tape

[ _____]  Tape seal ant :   Pr ovi de cr oss sect i on di mensi ons of  [ _____] .

2. 1. 5. 2   Bead

[ _____]  Bead seal ant :   Pr ovi de cr oss sect i on di mensi ons of  [ _____] .

2. 1. 5. 3   Foam St r i p

Pr ovi de [ _____]  f oam st r i p of  pol yur et hane f oam wi t h cr oss sect i on 
di mensi ons of  [ _____] .   Pr ovi de f oam st r i p capabl e of  seal i ng out  
moi st ur e,  ai r ,  and dust  when i nst al l ed and compr essed i n accor dance wi t h 
manuf act ur er ' s pr i nt ed i nst r uct i ons.   Ser vi ce t emper at ur e must  be mi nus 40 
t o pl us 135 degr ees C.   Fur ni sh unt r eat ed st r i ps wi t h adhesi ve t o hol d 
t hem i n pl ace.   Do not  al l ow adhesi ve t o st ai n or  bl eed ont o adj acent  
f i ni shes.   Sat ur at e t r eat ed st r i ps wi t h but yl ene wat er pr oof i ng or  
i mpr egnat e wi t h asphal t .

2. 2   PRI MERS

Non- st ai ni ng,  qui ck dr yi ng t ype and consi st ency as r ecommended by t he 
seal ant  manuf act ur er  f or  t he par t i cul ar  appl i cat i on.   Pr ovi de pr i mer s f or  
i nt er i or  appl i cat i ons t hat  meet  t he i ndoor  ai r  qual i t y r equi r ement s of  t he 
par agr aph SEALANTS above.

2. 3   BOND BREAKERS
 

Type and consi st ency as r ecommended by t he seal ant  manuf act ur er  t o pr event  
adhesi on of  t he seal ant  t o t he backi ng or  t o t he bot t om of  t he j oi nt .   
Pr ovi de bond br eaker s f or  i nt er i or  appl i cat i ons t hat  meet  t he i ndoor  ai r  
qual i t y r equi r ement s of  t he par agr aph SEALANTS above.

2. 4   BACKSTOPS

Pr ovi de gl ass f i ber  r ovi ng,  neopr ene,  but yl ,  pol yur et hane,  or  pol yet hyl ene 
f oams f r ee f r om oi l  or  ot her  st ai ni ng el ement s as r ecommended by seal ant  
manuf act ur er .   Pr ovi de 25 t o 33 per cent  over si zed backi ng f or  c l osed cel l  
and 40 t o 50 per cent  over si zed backi ng f or  open cel l  mat er i al ,  unl ess 
ot her wi se i ndi cat ed.   Pr ovi de backst op mat er i al  t hat  i s  compat i bl e wi t h 
seal ant .   Do not  use oakum[ ,  [ _____] ]  or  ot her  t ypes of  absor pt i ve 
mat er i al s as backst ops.

2. 4. 1   Rubber

Pr ovi de i n accor dance per  manuf act ur er  r equi r ement  [ r ound]  [ _____]  cr oss 
sect i on f or  [ _____]  cel l ul ar  r ubber  sponge backi ng.

2. 4. 2   Si l i cone Rubber  Base

Pr ovi de i n accor dance wi t h JI S A 5758.    Col or  [ as sel ect ed f r om 
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manuf act ur er ' s f ul l  r ange of  col or  choi ces]  [ _____] .

2. 5   CAULKI NG

For  i nt er i or  use and onl y wher e t her e i s l i t t l e or  no ant i c i pat ed j oi nt  
movement .  Pr ovi de pr oduct s used on t he i nt er i or  of  t he bui l di ng ( def i ned 
as i nsi de of  t he weat her pr oof i ng syst em)  meet i ng ei t her  emi ssi ons 
r equi r ement s of  CDPH SECTI ON 01350( l i mi t  r equi r ement s of  ei t her  of f i ce or  
c l assr oom spaces r egar dl ess of  space t ype) ,  VOC cont ent  r equi r ement s of  
SCAQMD Rul e 1168,  or  F- 4 St ar .   Pr ovi de cer t i f i cat i on or  val i dat i on of  
i ndoor  ai r  qual i t y f or  i nt er i or  caul k i ng.

2. 6   CLEANI NG SOLVENTS

Pr ovi de t ype( s)  r ecommended by t he seal ant  manuf act ur er  and i n accor dance 
wi t h envi r onment al  r equi r ement s her ei n.   [ Pr ot ect  adj acent  al umi num and 
br onze sur f aces f r om sol vent s] .   Pr ovi de sol vent s f or  i nt er i or  
appl i cat i ons t hat  meet  t he i ndoor  ai r  qual i t y r equi r ement s of  t he 
par agr aph SEALANTS above.

PART 3   EXECUTI ON

3. 1   FI ELD QUALI TY CONTROL

Per f or m a f i el d adhesi on t est  i n accor dance wi t h manuf act ur er ' s 
i nst r uct i ons.   Remove seal ant s t hat  f ai l  adhesi on t est i ng;  c l ean 
subst r at es,  r eappl y seal ant s,  and r e- t est .  Test  seal ant s adj acent  t o 
f ai l ed seal ant s.   Submi t  f i el d adhesi on t est  r epor t  i ndi cat i ng t est s,  
l ocat i ons,  dat es,  r esul t s,  and r emedi al  act i ons t aken.

3. 2   SURFACE PREPARATI ON

Pr epar e sur f aces accor di ng t o manuf act ur er ' s pr i nt ed i nst al l at i on 
i nst r uct i ons.   Cl ean sur f aces f r om di r t ,  f r ost ,  moi st ur e,  gr ease,  oi l ,  
wax,  l acquer ,  pai nt ,  or  ot her  f or ei gn mat t er  t hat  woul d dest r oy or  i mpai r  
adhesi on.   Remove oi l  and gr ease wi t h sol vent ;  t hor oughl y r emove sol vent s 
pr i or  t o seal ant  i nst al l at i on.   Wi pe sur f aces dr y wi t h c l ean cl ot hs.   When 
r eseal i ng an exi st i ng j oi nt ,  r emove exi st i ng caul k or  seal ant  pr i or  t o 
appl y i ng new seal ant .   For  sur f ace t ypes not  l i s t ed bel ow,  pr ovi de i n 
accor dance wi t h seal ant  manuf act ur er ' s pr i nt ed i nst r uct i ons f or  each 
speci f i c  sur f ace.

3. 2. 1   St eel  Sur f aces

Remove l oose mi l l  scal e by sandbl ast i ng or ,  i f  sandbl ast i ng i s i mpr act i cal  
or  woul d damage f i ni shed wor k,  scr api ng and wi r e br ushi ng.   Remove 
pr ot ect i ve coat i ngs by sandbl ast i ng or  usi ng a r esi due f r ee sol vent .   
Remove r esul t i ng debr i s and sol vent  r esi due pr i or  t o seal ant  i nst al l at i on.

3. 2. 2   Al umi num or  Br onze Sur f aces

Remove t empor ar y pr ot ect i ve coat i ngs f r om sur f aces t hat  wi l l  be i n cont act  
wi t h seal ant .   When maski ng t ape i s used as a pr ot ect i ve coat i ng,  r emove 
t ape and any r esi dual  adhesi ve pr i or  t o seal ant  appl i cat i on.   For  r emovi ng 
pr ot ect i ve coat i ngs and f i nal  c l eani ng,  use non- st ai ni ng sol vent s 
r ecommended by t he manuf act ur er  of  t he i t em( s)  cont ai ni ng al umi num or  
br onze sur f aces.
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3. 2. 3   Concr et e and Masonr y Sur f aces

Wher e sur f aces have been t r eat ed wi t h cur i ng compounds,  oi l ,  or  ot her  such 
mat er i al s,  r emove mat er i al s by sandbl ast i ng or  wi r e br ushi ng.   Remove 
l ai t ance,  ef f l or escence and l oose mor t ar  f r om t he j oi nt  cavi t y.   Remove 
r esul t i ng debr i s pr i or  t o seal ant  i nst al l at i on.

3. 2. 4   Wood Sur f aces

Ensur e wood sur f aces t hat  wi l l  be i n cont act  wi t h seal ant s ar e f r ee of  
spl i nt er s,  sawdust  and ot her  l oose par t i c l es.

[ 3. 2. 5   Removi ng Exi st i ng Hazar dous Seal ant s

For  seal ant s appl i ed pr i or  t o 1979,  or  t hat  have been t est ed and f ound t o 
cont ai n pol ychl or i nat ed bi phenyl s ( PCBs) ,  r emove and di spose of  t hese 
seal ant s i n accor dance wi t h Sect i on 02 84 33 REMOVAL AND DI SPOSAL OF 
POLYCHLORI NATED BI PHENYLS ( PCBs) .

] 3. 3   SEALANT PREPARATI ON

Do not  add l i qui ds,  sol vent s,  or  powder s t o seal ant s.   Mi x mul t i component  
el ast omer i c seal ant s i n accor dance wi t h manuf act ur er ' s pr i nt ed 
i nst r uct i ons.

3. 4   APPLI CATI ON

3. 4. 1   Joi nt  Wi dt h- To- Dept h Rat i os

Accept abl e Rat i os:

JOI NT WI DTH JOI NT DEPTH

Mi ni mum Maxi mum

For  met al ,  gl ass,  or  ot her  nonpor ous sur f aces:

6 mm ( mi ni mum) 6 mm 6 mm

over  6 mm 1/ 2 of  wi dt h Equal  t o wi dt h

For  wood,  concr et e,  masonr y,  st one,  or  [ _____] :

6 mm ( mi ni mum) 6 mm 6 mm

over  6 mm t o 13 mm 6 mm Equal  t o wi dt h

over  13 mm t o 25 mm 50 mm 16 mm

Over  25 mm pr ohi bi t ed

Unaccept abl e Rat i os:   Wher e j oi nt s of  accept abl e wi dt h- t o- dept h r at i os 
have not  been pr ovi ded,  c l ean out  j oi nt s t o accept abl e dept hs and gr i nd or  
cut  t o accept abl e wi dt hs wi t hout  damage t o t he adj oi ni ng wor k.   Gr i ndi ng 
i s pr ohi bi t ed at  met al  sur f aces.
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3. 4. 2   Unaccept abl e Seal ant  Use

Do not  i nst al l  seal ant s i n l i eu of  ot her  r equi r ed bui l di ng encl osur e 
weat her pr oof i ng component s such as f l ashi ng,  dr ai nage component s,  and 
j oi nt  c l osur e accessor i es,  or  t o c l ose gaps bet ween wal l s,  f l oor s,  r oof s,  
wi ndows,  and door s,  t hat  exceed accept abl e i nst al l at i on t ol er ances.   
Remove seal ant s t hat  have been used i n an unaccept abl e manner  and cor r ect  
bui l di ng encl osur e def i c i enci es t o compl y wi t h cont r act  document s 
r equi r ement s.

3. 4. 3   Maski ng Tape

Pl ace maski ng t ape on t he f i ni shed sur f ace on one or  bot h s i des of  j oi nt  
cavi t i es t o pr ot ect  adj acent  f i ni shed sur f aces f r om pr i mer  or  seal ant  
smear s.   Remove maski ng t ape wi t hi n 10 mi nut es of  j oi nt  f i l l i ng and 
t ool i ng.

3. 4. 4   Backst ops

Pr ovi de backst ops dr y and f r ee of  t ear s or  hol es.   Ti ght l y pack t he back 
or  bot t om of  j oi nt  cavi t i es wi t h backst op mat er i al  t o pr ovi de j oi nt s i n 
speci f i ed dept hs.   Pr ovi de backst ops wher e i ndi cat ed and wher e backst ops 
ar e not  i ndi cat ed but  j oi nt  cavi t i es exceed t he accept abl e maxi mum dept hs 
speci f i ed i n JOI NT WI DTH- TO- DEPTH RATI OS Tabl e.

3. 4. 5   Pr i mer

Cl ean out  l oose par t i c l es f r om j oi nt s i mmedi at el y pr i or  t o appl i cat i on 
of .   Appl y pr i mer  t o j oi nt s i n concr et e masonr y uni t s,  wood,  and ot her  
por ous sur f aces i n accor dance wi t h seal ant  manuf act ur er ' s pr i nt ed 
i nst r uct i ons.   Do not  appl y pr i mer  t o exposed f i ni shed sur f aces.

3. 4. 6   Bond Br eaker

Pr ovi de bond br eaker s t o sur f aces not  i nt ended t o bond i n accor dance wi t h,  
seal ant  manuf act ur er ' s pr i nt ed i nst r uct i ons f or  each t ype of  sur f ace and 
seal ant  combi nat i on speci f i ed.

3. 4. 7   Seal ant s

Pr ovi de seal ant s compat i bl e wi t h t he mat er i al ( s)  t o whi ch t hey ar e 
appl i ed.  Do not  use a seal ant  t hat  has exceeded i t s shel f  l i f e or  has 
j el l ed and cannot  be di schar ged i n a cont i nuous f l ow f r om t he seal ant  
gun.   Appl y seal ant s i n accor dance wi t h t he manuf act ur er ' s pr i nt ed 
i nst r uct i ons wi t h a gun havi ng a nozzl e t hat  f i t s  t he j oi nt  wi dt h.   Wor k 
seal ant  i nt o j oi nt s so as t o f i l l  t he j oi nt s sol i dl y wi t hout  ai r  pocket s.   
Tool  seal ant  af t er  appl i cat i on t o ensur e adhesi on.   Appl y seal ant  
uni f or ml y smoot h and f r ee of  wr i nkl es.   Upon compl et i on of  seal ant  
appl i cat i on,  r oughen par t i al l y  f i l l ed or  unf i l l ed j oi nt s,  appl y addi t i onal  
seal ant ,  and t ool  smoot h as speci f i ed.   Appl y seal er  over  seal ant s i n 
accor dance wi t h t he seal ant  manuf act ur er ' s pr i nt ed i nst r uct i ons.

3. 5   PROTECTI ON AND CLEANI NG

3. 5. 1   Pr ot ect i on

Pr ot ect  ar eas adj acent  t o j oi nt s f r om seal ant  smear s.   Maski ng t ape may be 
used f or  t hi s pur pose i f  r emoved 5 t o 10 mi nut es af t er  t he j oi nt  i s  f i l l ed 
and no r esi dual  t ape mar ks r emai n.
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3. 5. 2   Fi nal  Cl eani ng

Upon compl et i on of  seal ant  appl i cat i on,  r emove r emai ni ng smear s and st ai ns 
and l eave t he wor k i n a c l ean and neat  condi t i on.

a.   Masonr y and Ot her  Por ous Sur f aces:   I mmedi at el y r emove f r esh seal ant  
t hat  has been smear ed on adj acent  masonr y,  r ub c l ean wi t h a sol vent ,  
and r emove sol vent  r esi due,  i n accor dance wi t h seal ant  manuf act ur er ' s 
pr i nt ed i nst r uct i ons.   Al l ow excess seal ant  t o cur e f or  24 hour  t hen 
r emove by wi r e br ushi ng or  sandi ng.   Remove r esul t i ng debr i s.

b.   Met al  and Ot her  Non- Por ous Sur f aces:   Remove excess seal ant  wi t h a 
sol vent  moi st ened cl ot h.   Remove sol vent  r esi due i n accor dance wi t h  
sol vent  manuf act ur er ' s pr i nt ed i nst r uct i ons.

        - -  End of  Sect i on - -

SECTI ON 07 92 00  Page 9



This page was intentionally left blank for duplex printing.



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

SECTI ON 08 11 13

STEEL DOORS AND FRAMES
08/ 20

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

AMERI CAN NATI ONAL STANDARDS I NSTI TUTE ( ANSI )

ANSI / SDI  A250. 8 ( 2017)  Speci f i cat i ons f or  St andar d St eel  
Door s and Fr ames

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S A 1516 ( 1998)  Wi ndows and Door set s -  Ai r  
Per meabi l i t y  Test

JI S A 4702 ( 2021)  Door set s

JI S G 3302 ( 2022)  Hot  Di p Zi nc Coat ed St eel  Sheet  and 
St r i p

JI S G 3313 El ect r ol yt i c Zi nc- Coat ed St eel  Sheet  and 
St r i p

JI S G 3317 ( 2019)  Hot - Di p Zi nc- 5 Per cent  Al umi num 
Al l ot - Coat ed St eel  Sheet  and St r i p

JI S Z 3420 ( 2003)  Speci f i cat i on and Appr oval  of  
Wel di ng Pr ocedur es f or  Met al l i c  Mat er i al s 
-  Gener al  Rul es

MI NI STRY OF LAND,  I NFRASTRUCTURE,  TRANSPORT AND TOURI SM ( MLI T)

MLI T SS Chapt er  16 ( 2019)  Bui l di ng Const r uct i on St andar d 
Speci f i cat i ons -  Chapt er  16 Openi ng 
Const r uct i on

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
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Pr essur e Fi r e Test s of  Door  Assembl i es

1. 2   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e [ f or  Cont r act or  Qual i t y 
Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When used,  a desi gnat i on 
f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he 
submi t t al  f or  t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on 
i n t he Sust ai nabi l i t y  eNot ebook,  i n conf or mance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Door s;  G[ ,  [ _____] ]

Fr ames;  G[ ,  [ _____] ]

Show el evat i ons,  const r uct i on det ai l s,  met al  gages,  har dwar e 
pr ovi s i ons,  met hod of  gl azi ng,  and i nst al l at i on det ai l s.

Schedul e of  Door s;  G[ ,  [ _____] ]

Schedul e of  Fr ames;  G[ ,  [ _____] ]

Submi t  door  and f r ame l ocat i ons.

1. 3   DELI VERY,  STORAGE,  AND HANDLI NG

Del i ver  door s,  f r ames,  and accessor i es undamaged and wi t h pr ot ect i ve 
wr appi ngs or  packagi ng. [   St r ap knock- down f r ames i n bundl es. ] [   Pr ovi de 
t empor ar y st eel  spr eader s secur el y f ast ened t o t he bot t om of  each wel ded 
f r ame. ]   St or e door s and f r ames on pl at f or ms under  cover  i n c l ean,  dr y,  
vent i l at ed,  and accessi bl e l ocat i ons,  wi t h 6 mm ai r space bet ween door s.   
Remove damp or  wet  packagi ng i mmedi at el y and wi pe af f ect ed sur f aces dr y.   
Repl ace damaged mat er i al s wi t h new.

PART 2   PRODUCTS

2. 1   STANDARD STEEL DOORS

JI S A 4702,  except  as speci f i ed ot her wi se.   Pr epar e door s t o r ecei ve door  
har dwar e as speci f i ed i n Sect i on 08 71 00 DOOR HARDWARE.   Under cut  wher e 
i ndi cat ed.   Pr ovi de ext er i or  door s wi t h t op edge cl osed f l ush and seal ed 
t o pr event  wat er  i nt r usi on.   Pr ovi de door s at  44. 5 mm t hi ck,  unl ess 
ot her wi se i ndi cat ed.   Pr ovi de door  mat er i al  t hat  uses a mi ni mum of  25 
per cent  r ecycl ed cont ent .   [ Pr ovi de ext er i or  gl azi ng i n accor dance wi t h 
pr oj ect  l oad r esi st ance r equi r ement . ]

2. 1. 1   Cl assi f i cat i on -  Level ,  Per f or mance,  Model

2. 1. 1. 1   St andar d Dut y Door s ( Level  1)

35 mm t o 45 mm door  t hi ckness,  0. 8 mm door  f aces st eel  t hi ckness,  1. 0 mm 
f r ames st eel  t hi ckness [ f ul l  f l ush]  of  s i ze( s)  and desi gn( s)  i ndi cat ed and 
cor e const r uct i on as r equi r ed by t he manuf act ur er .   Pr ovi de door  
c l assi f i cat i on l abel  per  JI S A 4702.
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2. 1. 1. 2   Heavy Dut y Door s ( Level  2)

45 mm door  t hi ckness,  1. 0 mm door  f aces st eel  t hi ckness,  1. 3 mm f r ames 
st eel  t hi ckness [ f ul l  f l ush]  [ seaml ess] ,  wi t h cor e const r uct i on as 
r equi r ed by t he manuf act ur er  [ f or  i nt er i or  door s] [  and ] [ f or  ext er i or  
door s] ,  of  s i ze( s)  and desi gn( s)  i ndi cat ed.   [ Wher e ver t i cal  st i f f ener  
cor es ar e r equi r ed,  t he space bet ween t he st i f f ener s must  be f i l l ed wi t h 
boar d i nsul at i on. ] [   Pr ovi de door  c l assi f i cat i on l abel  per  JI S A 4702. ]

2. 1. 1. 3   Ext r a Heavy Dut y Door s ( Level  3)

45 mm door  t hi ckness,  1. 3mm door  f aces and f r ames st eel  t hi ckness,  [ f ul l  
f l ush]  [ seaml ess]  [ st i l e and r ai l ]  wi t h cor e const r uct i on as r equi r ed by 
t he manuf act ur er  [ f or  i nt er i or  door s] [  and ] [ f or  i ndi cat ed ext er i or  
door s] ,  of  s i ze( s)  and desi gn( s)  i ndi cat ed. [   Wher e ver t i cal  st i f f ener  
cor es ar e r equi r ed,  t he space bet ween t he st i f f ener s must  be f i l l ed wi t h 
mi ner al  boar d i nsul at i on. ] [   Pr ovi de door  c l assi f i cat i on l abel  per  
JI S A 4702. ]

2. 1. 1. 4   Maxi mum Dut y Door s ( Level  4)

45 mm door  t hi ckness,  1. 7mm door  f aces and f r ames st eel  t hi ckness,  [ f ul l  
f l ush]  [ seaml ess]  wi t h cor e const r uct i on as r equi r ed by t he manuf act ur er  
[ f or  i nt er i or  door s] [  and ] [ f or  i ndi cat ed ext er i or  door s] ,  of  s i ze( s)  and 
desi gn( s)  i ndi cat ed. [   Wher e ver t i cal  st i f f ener  cor es ar e r equi r ed,  t he 
space bet ween t he st i f f ener s must  be f i l l ed wi t h mi ner al  boar d 
i nsul at i on. ] [   Pr ovi de door  c l assi f i cat i on l abel  per  JI S A 4702. ]

2. 2   CUSTOM HOLLOW METAL DOORS

Pr ovi de cust om hol l ow met al  door s wher e nonst andar d st eel  door s ar e 
i ndi cat ed.   Pr ovi de cust om st eel  door s i n t he door  s i ze( s) ,  desi gn( s) ,  
mat er i al s,  const r uct i on,  gages,  and f i ni sh as speci f i ed f or  cust om st eel  
door s and compl yi ng wi t h t he r equi r ement s.   Fi l l  al l  spaces i n door s wi t h 
i nsul at i on.   Cl ose t op and bot t om edges wi t h st eel  channel s not  l i ght er  
t han 1. 5 mm t hi ck. [   Cl ose t ops of  ext er i or  door s f l ush wi t h an addi t i onal  
channel  and seal  t o pr event  wat er  i nt r usi on. ]   Pr epar e door s t o r ecei ve 
har dwar e speci f i ed i n Sect i on 08 71 00 DOOR HARDWARE. [   Under cut  door s 
wher e i ndi cat ed. ]   Pr ovi de door s at  45 mm t hi ck,  unl ess ot her wi se 
i ndi cat ed.

2. 3   I NSULATED STEEL DOOR SYSTEMS

[ At  t he opt i on of  t he Cont r act or ,  i nsul at ed st eel  door s and f r ames may be 
pr ovi ded i n l i eu of  Level  1 st andar d st eel  door s and f r ames.   Pr ovi de 
i nsul at ed st eel  door s i n t he door  s i ze( s) ,  desi gn,  and mat er i al  as 
speci f i ed f or  st andar d st eel  door s.   ] Pr ovi de i nsul at ed st eel  door s wi t h a 
cor e of  pol yur et hane f oam;  f ace sheet s,  edges,  and f r ames of  gal vani zed 
st eel  not  l i ght er  t han 0. 7 mm t hi ck,  1. 5 mm t hi ck,  and 1. 5 mm 
r espect i vel y;  magnet i c weat her st r i ppi ng;  nonr emovabl e- pi n hi nges;  
t her mal - br eak al umi num t hr eshol d;  and vi nyl  door  bot t om.   Pr ovi de t o door s 
and f r ames a phosphat e t r eat ment ,  r ust - i nhi bi t i ve pr i mer ,  and baked 
acr yl i c enamel  f i ni sh.   Door  shal l  meet  JI S A 4702 and t est ed f or  500, 000 
cycl es.   Pr epar e door s t o r ecei ve speci f i ed har dwar e.   Pr ovi de door s 44. 5 
mm t hi ck. [   Pr ovi de i nsul at ed st eel  door s and f r ames [ at  ent r ances t o 
dwel l i ng uni t s] [ wher e shown] [ _____] . ]
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[ 2. 4   SOUND RATED STEEL DOORS

Pr ovi de sound r at ed door s wi t h a Tr ansmi ssi on Loss ( TL)  [ of  [ _____] ] [ as 
i ndi cat ed on t he dr awi ngs] .

] 2. 5   ACCESSORI ES

2. 5. 1   Shel ves f or  Dut ch Door s

Fabr i cat e shel ves of  st eel  not  l i ght er  t han 1. 5 mm t hi ck,  [ [ _____]  mm 
wi de] [ of  t he s i ze i ndi cat ed] .   Pr ovi de br acket s of  st ock t ype f abr i cat ed 
of  t he same met al  used t o f abr i cat e shel ves.

2. 5. 2   Louver s

2. 5. 2. 1   I nt er i or  Louver s

Wher e i ndi cat ed,  pr ovi de l ouver s of  st at i onar y [ s i ght pr oof ] [  and 
] [ l i ght pr oof ]  t ype[  wher e schedul ed] . [   Louver s f or  l i ght pr oof  must   not  
t r ansmi t  l i ght . ]   Det achabl e mol di ngs on r oom or  non secur i t y s i de of  
door ;  on secur i t y s i de of  door ,  mol di ngs t o be i nt egr al  par t  of  l ouver .   
For m l ouver  f r ames of  1 mm t hi ck st eel  and l ouver  bl ades of  a mi ni mum 0. 6 
mm. [   Louver s f or  l i ght pr oof  door s must  have mi ni mum of  20 per cent  
net - f r ee openi ng. ] [   Si ght pr oof  l ouver s t o be i nver t ed [ " V"  bl ade desi gn 
wi t h mi ni mum 55] [  and ] [ i nver t ed [ " Y" ]  bl ade desi gn wi t h mi ni mum 40]  
per cent  net - f r ee openi ng. ]

2. 5. 2. 2   Ext er i or  Louver s

Pr ovi de l ouver s of  t he i nver t ed [ " Y" ] [ " V" ] [ " Z" ]  t ype wi t h mi ni mum of  
[ 30] [ 55] [ 35]  per cent  net - f r ee openi ng.   Wel d or  t enon l ouver  bl ades t o 
cont i nuous channel  f r ame and wel d assembl y t o door  t o f or m wat er t i ght  
assembl y.   For m l ouver s of  hot - di p gal vani zed st eel  of  same gage as door  
f aci ngs.   At  l ouver s pr ovi de st eel - f r amed [ i nsect ] [ bi r d]  scr eens secur ed 
t o r oom si de and r eadi l y r emovabl e.   Pr ovi de [ al umi num wi r e c l ot h,  7 by 7 
per  10 mm or  7 by 6 per  10 mm mesh,  f or  i nsect  scr eens] [ gal vani zed st eel ,  
13 by 13 mm mesh har dwar e cl ot h,  f or  bi r d scr eens] .   Net - f r ee l ouver  ar ea 
t o be bef or e scr eeni ng.

2. 5. 3   Ast r agal s

For  pai r s of  ext er i or  st eel  door s whi ch wi l l  not  have al umi num ast r agal s 
or  r emovabl e mul l i ons,  as speci f i ed i n Sect i on 08 71 00 DOOR HARDWARE 
pr ovi de over l appi ng st eel  ast r agal s wi t h t he door s.

2. 5. 4   Mol di ngs

Pr ovi de mol di ngs ar ound gl ass of  i nt er i or  and ext er i or  door s and l ouver s 
of  i nt er i or  door s.   Pr ovi de nonr emovabl e mol di ngs on out si de of  ext er i or  
door s and on cor r i dor  s i de of  i nt er i or  door s.   Ot her  mol di ngs may be 
st at i onar y or  r emovabl e.   Secur e i nsi de mol di ngs t o st at i onar y mol di ngs,  
or  pr ovi de snap- on mol di ngs.

2. 6   I NSULATI ON CORES

Pr ovi de i nsul at i ng cor es of  t he t ype speci f i ed,  and pr ovi de an appar ent  
U- f act or  per  i nsul at i on r equi r ement s i n accor dance wi t h JI S A4702,  
[ H- _____]
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2. 7   STANDARD STEEL FRAMES

Pr ovi de har dwar e r ei nf or ci ng t hi ckness per  ANSI / SDI  A250. 8 r equi r ement .   
For m f r ames t o s i zes and shapes i ndi cat ed,  wi t h [ wel ded cor ner s] [  or  
] [ knock- down f i el d- assembl ed cor ner s] .   Pr ovi de st eel  f r ames f or  door s,  
[ t r ansoms, ]  [ s i del i ght s, ]  [  mul l i ons, ]  [ cased openi ngs, ] [  and ] [ i nt er i or  
gl azed panel s, ]  unl ess ot her wi se i ndi cat ed.   Pr ovi de f r ame pr oduct  t hat  
uses a mi ni mum of  25 per cent  r ecycl ed cont ent .   Pr ovi de dat a i ndi cat i ng 
per cent age of  r ecycl ed cont ent  f or  st eel  f r ame pr oduct .

2. 7. 1   Wel ded Fr ames

Cont i nuousl y wel d f r ame f aces at  cor ner  j oi nt s.   Mechani cal l y i nt er l ock or  
cont i nuousl y wel d st ops and r abbet s.   Gr i nd wel ds smoot h.

Wel d f r ames i n accor dance wi t h t he r ecommended pr act i ce of  Wel di ng Code 
per  JI S Z 3420 and i n accor dance wi t h t he pr act i ce speci f i ed by t he 
pr oducer  of  t he met al  bei ng wel ded.

2. 7. 2   Knock- Down Fr ames

Desi gn cor ner s f or  s i mpl e f i el d assembl y by conceal ed t enons,  spl i ce 
pl at es,  or  i nt er l ocki ng j oi nt s t hat  pr oduce squar e,  r i gi d cor ner s and a 
t i ght  f i t  and mai nt ai n t he al i gnment  of  adj oi ni ng member s.   Pr ovi de 
l ocknut s f or  bol t ed connect i ons.

2. 7. 3   Mul l i ons and Tr ansom Bar s

Pr ovi de mul l i ons and t r ansom bar s of  c l osed or  t ubul ar  const r uct i on wi t h 
heads and j ambs but t - wel ded t oget her [  or  knock- down f or  f i el d assembl y] .   
Bot t om of  door  mul l i ons must  have adj ust abl e f l oor  anchor s and spr eader  
connect i ons.

2. 7. 4   St ops and Beads

Pr ovi de f or m and l oose st ops and beads f r om 0. 9 mm t hi ck st eel .   Pr ovi de 
f or  gl azed and ot her  openi ngs i n st andar d st eel  f r ames.   Secur e beads t o 
f r ames wi t h oval - head,  count er sunk Phi l l i ps sel f - t appi ng sheet  met al  
scr ews or  conceal ed cl i ps and f ast ener s.   Space f ast ener s appr oxi mat el y 
300 t o 400 mm on cent er .   Mi t er  mol ded shapes at  cor ner s.   But t  or  mi t er  
squar e or  r ect angul ar  beads at  cor ner s.

2. 7. 5   Ter mi nat ed St ops

Wher e i ndi cat ed,  t er mi nat e i nt er i or  door  f r ame st ops 150 mm above f l oor . [   
Do not  t er mi nat e st ops of  f r ames f or  [ l i ght pr oof , ]  [ soundpr oof , ]  [ or  
l ead- l i ned]  door s. ]

2. 7. 6   Cased Openi ngs

Fabr i cat e f r ames f or  cased openi ngs of  same mat er i al ,  gage,  and assembl y 
as speci f i ed f or  met al  door  f r ames,  except  omi t  door  st ops and pr epar at i on 
f or  har dwar e.

2. 7. 7   Anchor s

Pr ovi de anchor s t o secur e t he f r ame t o adj oi ni ng const r uct i on.   Pr ovi de 
st eel  anchor s,  z i nc- coat ed not  l i ght er  t han 1. 2 mm t hi ck.
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2. 7. 7. 1   Wal l  Anchor s

Pr ovi de at  l east  t hr ee anchor s f or  each j amb.   For  f r ames whi ch ar e mor e 
t han 2285 mm i n hei ght ,  pr ovi de one addi t i onal  anchor  f or  each j amb f or  
each addi t i onal  760 mm or  f r act i on t her eof .

a.   Masonr y:   Pr ovi de anchor s of  cor r ugat ed or  per f or at ed st eel  st r aps 
or  5 mm di amet er  st eel  wi r e,  adj ust abl e or  T- shaped;

b.   St ud par t i t i ons:   Wel d or  ot her wi se secur el y f ast en anchor s t o 
backs of  f r ames.   Desi gn anchor s t o be f ast ened [ t o wood st uds 
wi t h nai l s, ]  [ t o c l osed st eel  st uds wi t h sheet  met al  scr ews,  and 
t o open st eel  st uds by wi r i ng or  wel di ng] ;

c.   Compl et ed openi ngs:   Secur e f r ames t o pr evi ousl y pl aced concr et e 
or  masonr y wi t h expansi on bol t s i n accor dance wi t h JI S A 4702;  and

d.   Sol i d pl ast er  par t i t i ons:   Secur e anchor s sol i dl y t o back of  
f r ames and t i e i nt o t he l at h.   Pr ovi de adj ust abl e t op st r ut  
anchor s on each si de of  f r ame f or  f ast eni ng t o st r uct ur al  member s 
or  cei l i ng const r uct i on above.   Pr ovi de si ze and t ype of  st r ut  
anchor s as r ecommended by t he f r ame manuf act ur er .

2. 7. 7. 2   Fl oor  Anchor s

Pr ovi de f l oor  anchor s dr i l l ed f or  10 mm anchor  bol t s at  bot t om of  each 
j amb member .   [ Wher e f l oor  f i l l  occur s,  t er mi nat e bot t om of  f r ames at  t he 
i ndi cat ed f i ni shed f l oor  l evel s and suppor t  by adj ust abl e ext ensi on cl i ps 
r est i ng on and anchor ed t o t he st r uct ur al  s l abs. ]

2. 8   FI RE [ AND]  [ SMOKE]  DOORS AND FRAMES

Pr ovi de f i r e[  and smoke]  door s and f r ames i n accor dance wi t h NFPA 80[  and 
] [ NFPA 105]  and t hi s speci f i cat i on. [   I ncl ude i nsul at ed cor e mat er i al s i n 
f i r e door s wher e i ndi cat ed i n t he door  schedul e. ]

2. 8. 1   Label s

Pr ovi de f i r e door s and f r ames bear i ng t he l abel  of  Under wr i t er s 
Labor at or i es ( UL) ,  Fact or y Mut ual  Engi neer i ng and Resear ch ( FM) ,  or  
War nock Her sey I nt er nat i onal  ( WHI )  at t est i ng t o t he r at i ng r equi r ed.   
Test i ng must  be i n accor dance wi t h NFPA 252 or  UL 10C.   Pr ovi de l abel s 
t hat  ar e met al  wi t h r ai sed l et t er s,  bear i ng t he name or  f i l e number  of  t he 
door  and f r ame manuf act ur er .   Label s must  be per manent l y af f i xed at  t he 
f act or y t o f r ames and t o t he hi nge edge of  t he door .   Do not  pai nt  door  
and l abel s.   Use of  Japanese t est ed and l abel ed f i r e door s,  up t o 20 
mi nut es,  i s  per mi t t ed.  NFPA 252 par agr aph 6. 2. 2 r equi r es hose st r eam t est  
f or  f i r e r at ed door s gr eat er  t han 20 mi nut es.  

2. 8. 2   Over si zed Door s

For  f i r e door s and f r ames whi ch exceed t he si ze f or  whi ch t est i ng and 
l abel i ng ar e avai l abl e,  f ur ni sh cer t i f i cat es st at i ng t hat  t he door s and 
f r ames ar e i dent i cal  i n desi gn,  mat er i al s,  and const r uct i on t o a door  
whi ch has been t est ed and meet s t he r equi r ement s f or  t he c l ass i ndi cat ed.

2. 8. 3   Ast r agal  on Fi r e [ and Smoke]  Door s

On pai r s of  l abel ed f i r e door s,  conf or m t o NFPA 80 and UL r equi r ement s. [   
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On smoke cont r ol  door s,  conf or m t o NFPA 105. ]

2. 9   EXTERI OR FRAMES

Pr ovi de t her mal  i nsul at i on i n al l  ext er i or  f r ames.   Pr ovi de f r ames of  a 
mi ni mum Level  4,  wi t h f r ames of  a mi ni mum t hi ckness of  1. 7 mm,  14 gage.

2. 10   WEATHERSTRI PPI NG

As speci f i ed i n Sect i on 08 71 00 DOOR HARDWARE.

[ 2. 10. 1   I nt egr al  Gasket

Bl ack synt het i c r ubber  gasket  wi t h t abs f or  f act or y f i t t i ng i nt o f act or y 
s l ot t ed f r ames,  or  ext r uded neopr ene f oam gasket  made t o f i t  i nt o a 
cont i nuous gr oove f or med i n t he f r ame,  may be pr ovi ded i n l i eu of  head and 
j amb seal s speci f i ed i n Sect i on 08 71 00 DOOR HARDWARE.   I nser t  gasket  i n 
gr oove af t er  f r ame i s f i ni sh pai nt ed.   Pr ovi de door s wher e ai r  l eakage of  
weat her st r i pped door s does not  exceed [ 2. 19 by 10- 5]  [ 5. 48 by 10- 5]  cubi c 
met er s per  second of  ai r  per  squar e met er  of  door  ar ea when t est ed i n 
accor dance wi t h JI S A 1516.

] 2. 11   HARDWARE PREPARATI ON

Pr ovi de mi ni mum har dwar e r ei nf or ci ng gages as speci f i ed i n JI S A 4702.   
Dr i l l  and t ap door s and f r ames t o r ecei ve f i ni sh har dwar e.  Pr epar e door s 
and f r ames f or  har dwar e i n accor dance wi t h t he appl i cabl e r equi r ement s of  
JI S A 4702.   Dr i l l  and t ap f or  sur f ace- appl i ed har dwar e at  t he pr oj ect  
s i t e.   Bui l d addi t i onal  r ei nf or ci ng f or  sur f ace- appl i ed har dwar e i nt o t he 
door  at  t he f act or y.   Locat e har dwar e i n accor dance wi t h t he r equi r ement s 
of  JI S A 4702,  as appl i cabl e.   Punch door  f r ames [ ,  wi t h t he except i on of  
f r ames t hat  wi l l  have weat her st r i ppi ng [ or ]  [ l i ght pr oof ]  [ or ]  [ soundpr oof ]  
gasket i ng, ]  t o r ecei ve a mi ni mum of  t wo r ubber  or  v i nyl  door  s i l encer s on 
l ock s i de of  s i ngl e door s and one si l encer  f or  each l eaf  at  heads of  
doubl e door s.   Set  l ock st r i kes out  t o pr ovi de cl ear ance f or  s i l encer s.

2. 12   FI NI SHES

[ 2. 12. 1   Fact or y- Pr i med Fi ni sh

Thor oughl y c l ean al l  sur f aces of  door s and f r ames t hen chemi cal l y t r eat  
and f act or y pr i me wi t h a r ust  i nhi bi t i ng coat i ng as speci f i ed i n JI S A 4702. [  ,  
or  pai nt abl e A25 gal vanneal ed st eel  wi t hout  pr i mer .   Wher e coat i ng i s 
r emoved by wel di ng,  appl y t ouchup of  f act or y pr i mer . ]

] [ 2. 12. 2   Hot - Di p Zi nc- Coat ed and Fact or y- Pr i med Fi ni sh

Fabr i cat e [ ext er i or ] [ i nt er i or ] [ schedul ed]  door s and f r ames f r om hot  di pped 
zi nc coat ed st eel ,  al l oyed t ype,  t hat  compl i es wi t h JI S G 3302 and 
JI S G 3317.   The coat i ng wei ght  must  meet  or  exceed t he mi ni mum 
r equi r ement s f or  coat i ngs havi ng zi nc- 5 per cent .  Repai r  damaged 
zi nc- coat ed sur f aces by t he appl i cat i on of  z i nc dust  pai nt .   Thor oughl y 
c l ean and chemi cal l y t r eat  t o i nsur e maxi mum pai nt  adhesi on.   Fact or y 
pr i me as speci f i ed i n JI S A 4702. [   Pr ovi de f or  [ ext er i or  door s] [  and 
] [ i nt er i or  door s] [ door  openi ngs No.  [ _____] ] ] .

] 2. 12. 3   El ect r ol yt i c Zi nc- Coat ed Anchor s and Accessor i es

Pr ovi de el ect r ol yt i cal l y deposi t ed z i nc- coat ed st eel  i n accor dance wi t h 
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JI S G 3313,  Commer ci al  Qual i t y,  Coat i ng Cl ass A.   Phosphat e t r eat  and 
f act or y pr i me zi nc- coat ed sur f aces as speci f i ed i n JI S A 4702.

[ 2. 12. 4   Fact or y- Appl i ed Enamel  Fi ni sh

Pr ovi de coat i ngs t hat  meet  t est  pr ocedur es and accept ance cr i t er i a i n 
accor dance wi t h JI S A 4702.   Af t er  f act or y pr i mi ng,  appl y [ one coat ] [ t wo 
coat s]  of  [ l ow- gl oss] [ medi um- gl oss]  enamel  t o exposed sur f aces.   
Separ at el y bake or  oven dr y each coat .   Dr yi ng t i me and t emper at ur e 
r equi r ement s must  be i n accor dance wi t h t he coat i ng manuf act ur er ' s 
r ecommendat i ons.   Pr ovi de f i ni sh coat  col or ( s)  [ as i ndi cat ed] [ _____]  t o 
mat ch appr oved col or  sampl e( s) .

] 2. 13   FABRI CATI ON AND WORKMANSHI P

Pr ovi de f i ni shed door s and f r ames t hat  ar e st r ong and r i gi d,  neat  i n 
appear ance,  and f r ee f r om def ect s,  waves,  scr at ches,  cut s,  dent s,  r i dges,  
hol es,  war p,  and buckl e.   Pr ovi de mol ded member s t hat  ar e c l ean cut ,  
st r ai ght ,  and t r ue,  wi t h j oi nt s coped or  mi t er ed,  wel l  f or med,  and i n t r ue 
al i gnment .   Dr ess exposed wel ded and sol der ed j oi nt s smoot h.   Desi gn door  
f r ame sect i ons f or  use wi t h t he wal l  const r uct i on i ndi cat ed.   Cor ner  
j oi nt s must  be wel l  f or med and i n t r ue al i gnment .   Conceal  f ast eni ngs 
wher e pr act i cabl e. [   Fr ames f or  use i n sol i d pl ast er  par t i t i ons must  be 
wel ded const r uct i on. ] [   On wr apar ound f r ames f or  masonr y par t i t i ons,  
pr ovi de a t hr oat  openi ng 3 mm l ar ger  t han t he act ual  masonr y t hi ckness. ] [   
Desi gn[  ot her ]  f r ames i n exposed masonr y wal l s or  par t i t i ons t o al l ow 
suf f i c i ent  space bet ween t he i nsi de back of  t r i m and masonr y t o r ecei ve 
caul k i ng compound. ]

2. 13. 1   Gr out ed Fr ames

For  f r ames t o be i nst al l ed i n ext er i or  wal l s and t o be f i l l ed wi t h mor t ar  
or  gr out ,  f i l l  t he st ops wi t h st r i ps of  r i gi d i nsul at i on t o keep t he gr out  
out  of  t he st ops and t o f aci l i t at e i nst al l at i on of  st op- appl i ed head and 
j amb seal s.

2. 14   PROVI SI ONS FOR GLAZI NG

Mat er i al s ar e speci f i ed i n Sect i on 08 81 00,  GLAZI NG.

PART 3   EXECUTI ON

3. 1   I NSTALLATI ON

3. 1. 1   Fr ames

Set  f r ames i n accor dance wi t h JI S A 4702 and MLI T SS Chapt er  16.   Pl umb,  
al i gn,  and br ace secur el y unt i l  per manent  anchor s ar e set .   Anchor  bot t oms 
of  f r ames wi t h expansi on bol t s or  powder - act uat ed f ast ener s.   Bui l d i n or  
secur e wal l  anchor s t o adj oi ni ng const r uct i on.   [ Wher e f r ames r equi r e 
cei l i ng st r ut s or  over head br aci ng,  anchor  f r ames t o t he st r ut s or  
br aci ng. ]

3. 1. 2   Door s

Hang door s i n accor dance wi t h c l ear ances speci f i ed i n JI S A 4702 and 
MLI T SS Chapt er  16.   Af t er  er ect i on and gl azi ng,  c l ean and adj ust  har dwar e.
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3. 1. 3   Fi r e [ and Smoke]  Door s and Fr ames

I nst al l  f i r e door s and f r ames,  i ncl udi ng har dwar e,  i n accor dance wi t h 
NFPA 80. [   I nst al l [  f i r e r at ed]  smoke door s and f r ames i n accor dance wi t h [
NFPA 80] [  and ] [ NFPA 105] . ]

3. 2   PROTECTI ON

Pr ot ect  door s and f r ames f r om damage.   Repai r  damaged door s and f r ames 
pr i or  t o compl et i on and accept ance of  t he pr oj ect  or  r epl ace wi t h new,  as 
di r ect ed.   Wi r e br ush r ust ed f r ames unt i l  r ust  i s  r emoved.   Cl ean 
t hor oughl y.   Appl y an al l - over  coat  of  r ust - i nhi bi t i ve pai nt  of  t he same 
t ype used f or  shop coat .

3. 3   CLEANI NG

Upon compl et i on,  c l ean exposed sur f aces of  door s and f r ames t hor oughl y.   
Remove mast i c smear s and ot her  unsi ght l y mar ks.

        - -  End of  Sect i on - -
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SECTI ON 08 11 16

ALUMI NUM DOORS AND FRAMES
05/ 17

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

AMERI CAN SOCI ETY OF CI VI L ENGI NEERS ( ASCE)

ASCE 7 ( 2017)  Mi ni mum Desi gn Loads f or  Bui l di ngs 
and Ot her  St r uct ur es

I NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON ( I SO)

I SO 16932   ( 2007)  Gl ass i n Bui l di ngs -  Dest r uct i ve 
Wi ndst or m- Resi st ant  Secur i t y Gl azi ng -  
Test  and Cl ar i f i cat i on

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S A 1516   ( 1998)  Wi ndows and Door set s -  Ai r  
Per meabi l i t y  Test

JI S A 1517    ( 2020)  Wi ndows and Door set s -  
Wat er t i ght ness Test  Under  Dynami c Pr essur e

JI S A 4702   ( 2021)  Door set s

JI S H 4000   ( 2017)  Al umi ni um and Al umi ni um Al l oy 
  Sheet s,  St r i ps and Pl at es ( Amendment  1)

JI S H 4100   ( 2015)  Al umi num and Al umi num Al l oy 
Ext r uded Pr of i l es

JI S H 4040   ( 2015)  Al umi num and Al umi num Al l oy Bar s 
and Wi r es 

JI S H 8602   ( 2010)  Combi ned Coat i ngs of  Anodi c Oxi de 
and Or gani c Coat i ngs on Al umi num and 
Al umi num Al l oys

JI S K 5906   ( 1998)  Al umi num Pi gment s For  Pai nt s

JI S R 3109   ( 2018)  Gl ass i n Bui l di ng -  
Dest r uct i ve- Wi ndst or m- Resi st ant  Secur i t y 
Gl azi ng -  Test  Met hod

MI NI STRY OF LAND,  I NFRASTRUCTURE,  TRANSPORT AND TOURI SM ( MLI T)

MLI T SS Chapt er  16 ( 2019)  Bui l di ng Const r uct i on St andar d 
Speci f i cat i ons -  Chapt er  16 Openi ng 
Const r uct i on
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1. 2   PERFORMANCE REQUI REMENTS

1. 2. 1   St r uct ur al  Cal cul at i ons

Comment ar y:  Add wi nd pr essur e r equi r ement s i n accor dance wi t h ASCE 7.

1. 2. 1. 1   Mi ni mum Ant i t er r or i sm Per f or mance

Pr ovi de door s meet i ng t he mi ni mum ant i t er r or i sm per f or mance as speci f i ed 
i n t he par agr aphs bel ow.

Al umi num door ,  wi ndow f r ame and wi ndow wal l  shal l  be desi gned t o suppor t  
t he wi nd pr essur es speci f i ed,  but  not  l ess t han t he mi ni mum sect i on 
pr oper t i es i ndi cat ed.   The anchor ages shal l  be desi gned t o suppor t  t he 
wi nd l oad r eact i ons cal cul at ed,  but  not  l ess t han t he suppor t  l oads 
i ndi cat ed on t he cont r act  document s.   

I f  t he mi ni mum sect i on pr oper t i es and anchor ages wer e not  i ndi cat ed,  one 
of  t he f ol l owi ng met hods can be used as not ed i n t he f ol l owi ng:

[ a.   St at i c Equi val ent  Load Desi gn

] [ 1. 2. 2   Wi nd Bor ne Debr i s

    Pr ovi de i mpact  r esi st ant  door  [ _____]  assembl i es meet i ng t he 
Wi ndbor ne- Debr i s- I mpact  Resi st ant  Per f or mance r equi r ement s of  
JI S R 3109 as f ol l ows:

( 1)  Pass mi ssi l e- i mpact  t est s when t est ed accor di ng t o JI S R 3109 f or  
mi ssi l es A and D i n Tabl e 2 or  I SO 16932 ( Mi ssi l e C) .

] 1. 2. 3   Ai r  I nf i l t r at i on

When t est ed i n accor dance wi t h JI S A 1516,  ai r  i nf i l t r at i on per  door  l eaf  
cannot  exceed 2. 83 by 10- 4 cms per  squar e met er  of  f i xed ar ea at  a t est  
pr essur e of  0. 30 kPa.

1. 2. 4   Wat er  Penet r at i on

When t est ed i n accor dance wi t h JI S A 1517,  t her e can be no wat er  
penet r at i on at  a pr essur e of  0. 14 kPa of  f i xed ar ea.

1. 2. 5   Ther mal  Tr ansmi t t ance,  Sol ar  Heat  Gai n,  Vi s i bl e Li ght  Tr ansmi t t ance

1. 2. 5. 1   U- Fact or

Pr ovi de ext er i or  gl azed assembl i es,  i ncl udi ng al umi num ent r ances door s 
wi t h gr eat er  t han 50 per cent  gl azed ar ea wi t h U- Fact or  [ _____] .

1. 2. 5. 2   Sol ar  Heat  Gai n Coef f i c i ent  ( SHGC)

Pr ovi de ext er i or  gl azed assembl i es,  i ncl udi ng al umi num ent r ances door s 
wi t h gr eat er  t han 50 per cent  gl azed ar ea,  cer t i f i ed by t he Nat i onal  
Fenest r at i on Rat i ng Counci l  wi t h a whol e wi ndow SHGC of  [ _____] .

1. 2. 5. 3   Vi s i bl e Li ght  Tr ansmi t t ance ( VLT)

Pr ovi de ext er i or  gl azed assembl i es,  i ncl udi ng al umi num ent r ances door s 
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wi t h gr eat er  t han 50 per cent  gl azed ar ea wi t h VLT [ _____] .

[ 1. 2. 5. 4   Door s wi t h Less t han 50 Per cent  Gl azed Ar ea

For  ext er i or  al umi num ent r ances door s wi t h l ess t han 50 per cent  gl azed 
ar ea,  t he gl azed ar ea i s consi der ed t he f enest r at i on ar ea wi t h a whol e 
wi ndow U- Fact or ,  SHGC and VLT as r equi r ed above.

] 1. 3   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e [ f or  Cont r act or  Qual i t y 
Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When used,  a desi gnat i on 
f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he 
submi t t al  f or  t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on 
i n t he Sust ai nabi l i t y  eNot ebook,  i n conf or mance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

For  Each Type of  Door  and Fr ame Assembl y;  G[ ,  [ _____] ]

SD- 04 Sampl es

Fi ni sh Sampl es;  G[ ,  [ _____] ]

SD- 05 Desi gn Dat a

St r uct ur al  Cal cul at i ons f or  Def l ect i on;  G[ ,  [ _____] ]

SD- 06 Test  Repor t s

Ai r  I nf i l t r at i on;  G[ ,  [ _____] ]

Wat er  Penet r at i on;  G[ ,  [ _____] ]

SD- 10 Oper at i on and Mai nt enance Dat a

Adj ust ment s,  Cl eani ng,  and Mai nt enance;  G[ ,  [ _____] ]

1. 4   DELI VERY,  STORAGE,  AND HANDLI NG

I nspect  mat er i al s del i ver ed t o t he s i t e f or  damage.   Unl oad and st or e wi t h 
mi ni mum handl i ng.   Pr ovi de st or age space i n dr y l ocat i on wi t h adequat e 
vent i l at i on,  f r ee f r om dust  or  wat er ,  and easi l y accessi bl e f or  i nspect i on 
and handl i ng.   St ack mat er i al s on non- absor pt i ve st r i ps or  wood 
pl at f or ms.   Do not  cover  door s and f r ames wi t h t ar ps,  pol yet hyl ene f i l m,  
or  s i mi l ar  cover i ngs.   Pr ot ect  f i ni shed sur f aces dur i ng shi ppi ng and 
handl i ng usi ng manuf act ur er ' s st andar d met hod.   Do not  appl y coat i ngs or  
l acquer s t o sur f aces t o whi ch caul k i ng and gl azi ng compounds must  adher e.

1. 5   QUALI TY CONTROL

1. 5. 1   Shop Dr awi ng

I ndi cat e el evat i ons and sect i ons f or  each t ype of  door  and f r ame assembl y.   
Show si zes and det ai l s of  each assembl y,  f r ame const r uct i on, [ subf r ame 
at t achment , ]  t hi ckness and gages of  met al ,  det ai l s of  door  and f r ame 
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const r uct i on,  pr oposed met hod( s)  of  anchor age,  gl azi ng det ai l s,  pr ovi s i ons 
f or  an l ocat i on of  har dwar e,  [ mul l i on det ai l s, ]  met hod and mat er i al s f or  
f l ashi ng and weat her st r i ppi ng,  mi scel l aneous t r i m,  i nst al l at i on det ai l s,  
and ot her  r el at ed i t ems necessar y f or  a compl et e r epr esent at i on of  al l  
component s.   A qual i f i ed bl ast  engi neer  must  per f or m t est i ng or  
cal cul at i ons f or  door  syst em desi gn r esi st ance t o speci f i ed bl ast  l oads.

1. 5. 2   Fi ni sh Sampl es

Submi t  t wo col or  char t s and t wo f i ni sh sampl e chi ps f r om manuf act ur er ' s 
st andar d col or  and f i ni sh opt i ons f or  each t ype of  f i ni sh i ndi cat ed.

1. 5. 3   Oper at i on and Mai nt enance Dat a

Submi t  det ai l ed i nst r uct i ons f or  i nst al l at i on,  adj ust ment s,  c l eani ng,  and 
mai nt enance of  each t ype of  assembl y i ndi cat ed.

PART 2   PRODUCTS

2. 1   DOORS AND FRAMES

Pr ovi de swi ng- t ype al umi num door s and f r ames of  s i ze,  desi gn,  and l ocat i on 
i ndi cat ed.   Pr ovi de door s compl et e wi t h f r ames,  f r ami ng member s[ ,  
subf r ames] [ ,  t r ansoms] [ ,  adj oi ni ng si de l i t es]  ,  t r i m,  and accessor i es. [   
Coor di nat e s i de l i t es,  wi ndow wal l s,  adj acent  cur t ai nwal l  wi t h Sect i on 
08 41 13 ALUMI NUM- FRAMED ENTRANCES AND STOREFRONTS] [  and Sect i on 08 44 00 
CURTAI N WALL AND GLAZED ASSEMBLI ES. ]

2. 2   MATERI ALS

2. 2. 1   Anchor s

St ai nl ess st eel  [ or  st eel  wi t h hot - di pped gal vani zed f i ni sh] .

2. 2. 2   Weat her st r i ppi ng

Cont i nuous wool  pi l e,  s i l i cone t r eat ed,  or  t ype r ecommended by door  
manuf act ur er ,  and per  JI S A 4702.

2. 2. 3   Al umi num Al l oy f or  Door s and Fr ames

JI S H 4040,  Al l oy 6063- T5 f or  ext r usi ons.   JI S H 4000,  al l oy and t emper  
best  sui t ed f or  al umi num sheet s and st r i ps.

2. 2. 4   Fast ener s

Har d al umi num or  st ai nl ess st eel .

2. 2. 5   St r uct ur al  St eel

JI S H 4100.

2. 2. 6   Al umi num Pai nt

Al umi num door  manuf act ur er ' s st andar d al umi num pai nt .
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2. 3   FABRI CATI ON

2. 3. 1   Al umi num Fr ames

Ext r uded al umi num shapes wi t h cont our s appr oxi mat el y as i ndi cat ed.   
Pr ovi de r emovabl e gl ass st ops and gl azi ng beads f or  f r ames accommodat i ng 
f i xed gl ass.   Use count er sunk st ai nl ess st eel  Phi l l i ps scr ews f or  exposed 
f ast eni ngs,  and space not  mor e t han 300 mm on cent er .   Mi l l  j oi nt s i n 
f r ame member s t o a hai r l i ne f i t ,  r ei nf or ce,  and secur e mechani cal l y.

2. 3. 2   Al umi num Door s

Of  t ype,  s i ze,  and desi gn i ndi cat ed and mi ni mum 45 mm t hi ck.   mi ni mum wal l  
t hi ckness,  3 mm,  except  beads and t r i m,  1. 25 mm.   Door  s i zes shown ar e 
nomi nal ;  i ncl ude st andar d c l ear ances as f ol l ows:   2. 5 mm at  hi nge and l ock 
st i l es,  3 mm bet ween meet i ng st i l es,  3 mm at  t op r ai l s,  5 mm bet ween 
bot t om and t hr eshol d,  and 17 mm bet ween bot t om and f l oor . [   Pr ovi de bevel  
s i ngl e- act i ng door s 2 or  3 mm at  l ock,  hi nge,  and meet i ng st i l e edges. ] [   
Pr ovi de doubl e- act i ng door s r ounded edges at  hi nge st i l e,  l ock st i l e,  and 
meet i ng st i l e edges. ]

2. 3. 2. 1   Ful l  Gl azed St i l e and Rai l  Door s

Pr ovi de door s wi t h [ nar r ow] [ medi um] [ wi de]  st i l es and r ai l s as i ndi cat ed.  
Fabr i cat e f r om ext r uded al umi num hol l ow seaml ess t ubes or  f r om a 
combi nat i on of  open- shaped member s i nt er l ocked or  wel ded t oget her .   Fast en 
t op and bot t om r ai l  t oget her  by means of  wel di ng or  by 10 or  13 mm 
di amet er  cadmi um- pl at ed t ensi oned st eel  t i e r ods.   Pr ovi de an adj ust abl e 
mechani sm of  j ack scr ews or  ot her  met hods i n t he t op r ai l  t o al l ow f or  
mi nor  c l ear ance adj ust ment s af t er  i nst al l at i on.

2. 3. 2. 2   Fl ush Door s

Use f aci ng sheet s wi t h[  a ver t i cal  r i bbed] [  an embossed] [  or ] [  a pl ai n 
smoot h]  sur f ace.   Use one of  t he f ol l owi ng const r uct i ons:

a.   A phenol i c r esi n- i mpr egnat ed kr af t  paper  honeycomb cor e,  sur r ounded at  
edges and ar ound gl ass and l ouver ed ar eas wi t h ext r uded al umi num 
shapes.   Pr ovi de cor es wi t h a mi ni mum i mpr egnat i on of  18 per cent  r esi n 
cont ent .   Pr ovi de sheet  al umi num door  f aci ngs mi ni mum 0. 8 mm t hi ck 
l ami nat ed t o a 2. 5 mm t hi ck t emper ed har dboar d backi ng,  wi t h t he 
backi ng bonded t o t he honeycomb cor e.   Bond f aci ng sheet s t o cor es 
under  heat  and pr essur e wi t h t her moset t i ng adhesi ve and mechani cal l y 
l ock t o ext r uded edge member s.

b.   A phenol i c r esi n- i mpr egnat ed kr af t  paper  honeycomb cor e.   Use al umi num 
f aci ng sheet s mi ni mum 1. 25 mm t hi ck and f or m i nt o t wo pans t o 
el i mi nat e seams on f aces.   Bond honeycomb cor e t o f ace sheet s usi ng 
epoxy r esi n or  cont act  cement - t ype adhesi ve.

c.   A sol i d f i br ous cor e,  sur r ounded at  edges and ar ound gl ass and 
l ouver ed ar eas and cr oss br aced at  i nt er medi at e poi nt s wi t h ext r uded 
al umi num shapes.   Use al umi num f aci ng sheet s of  mi ni mum 1. 25 mm 
t hi ckness.   Bond f aci ng sheet s t o cor e under  heat  and pr essur e wi t h a 
t her moset t i ng adhesi ve,  and mechani cal l y l ock t o t he ext r uded edge 
member s.

d.   For m f r om ext r uded t ubul ar  st i l es and r ai l s mi t er ed at  cor ner s,  
r ei nf or ce,  and cont i nuousl y wel d at  mi t er s.   Pr ovi de f aci ng sheet s of  
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mi ni mum 0. 8 mm t hi ck sheet  al umi num i nt er nal l y r ei nf or ced wi t h 
al umi num channel s or  Z- bar s pl aced hor i zont al l y not  mor e t han 400 mm 
apar t  and ext endi ng t he f ul l  wi dt h of  panel s.   Fi t  spaces bet ween 
r ei nf or ci ng wi t h sound- deadeni ng i nsul at i on.   Wel d f aci ng sheet s t o 
r ei nf or ci ng bar s or  channel s and t o st i l es and r ai l s.   Fi ni sh f aci ng 
sheet s f l ush wi t h f aces of  st i l es and r ai l s.

e.   For m f r om an i nt er nal  gr i d composed of  ext r uded al umi num t ubul ar  
sect i ons.   Pr ovi de t ubul ar  sect i ons at  al l  s i des and per i met er  of  
l ouver  and gl ass openi ngs.   Pr ovi de t hr ee ext r uded al umi num t ubul ar  
sect i ons at  t op and bot t om of  each door .   Pr ovi de wal l  t hi ckness of  
t ubul ar  sect i ons mi ni mum 2. 25 mm except  at  l ock r ai l s whi ch must  be 
mi ni mum 3 mm t hi ck,  hi nge l ock r ai l s whi ch must  be mi ni mum 3 mm t hi ck,  
and hi nge r ai l  edges whi ch must  be mi ni mum 5 mm t hi ck.   Fi l l  spaces i n 
door  wi t h mi ner al  i nsul at i on.   Pr ovi de f aci ng sheet s of  al umi num 
mi ni mum 2. 25 mm t hi ck.

f .   For m f r om ext r uded al umi num member s at  t op and bot t om,  bot h s i des,  and 
at  per i met er s of  l ouver  and gl ass openi ngs.   Pr ovi de wal l  sect i ons of  
ext r uded al umi num member s mi ni mum 2. 25 mm t hi ck and r ei nf or ce f or  
appl i cat i on of  har dwar e.   Cover  f r ami ng member s on bot h s i des wi t h 
al umi num f aci ng sheet s mi ni mum 2 mm t hi ck.   Fi l l  door  panel s wi t h [ 172 
kPa densi t y pol yst yr ene]  [ 40 kg per  cubi c met er  densi t y,  
chl or of l uor ocar bon ( CFC)  f r ee,  f oamed ur et hane]  wi t h a f l ame spr ead 
r at i ng of  no mor e t han 25.

2. 3. 3   Wel di ng and Fast eni ng

Wher e possi bl e,  l ocat e wel ds on unexposed sur f aces.   Dr ess wel ds on 
exposed sur f aces smoot hl y.   Sel ect  wel di ng r ods,  f i l l er  wi r e,  and f l ux t o 
pr oduce a uni f or m t ext ur e and col or  i n f i ni shed wor k.   Remove f l ux and 
spat t er  f r om sur f aces i mmedi at el y af t er  wel di ng.   Exposed scr ews or  bol t s 
wi l l  be per mi t t ed onl y i n i nconspi cuous l ocat i ons,  and must  have 
count er sunk heads.   Wel d conceal ed r ei nf or cement s f or  har dwar e i n pl ace.

2. 3. 4   Weat her st r i ppi ng

Pr ovi de on st i l es and r ai l s of  ext er i or  door s.   Fi t  i nt o s l ot s whi ch ar e 
i nt egr al  wi t h door s or  f r ames.   Weat her st r i ppi ng must  be r epl aceabl e 
wi t hout  speci al  t ool s,  and adj ust abl e at  meet i ng r ai l s of  pai r s of  door s.  
Dur i ng i nst al l at i on,  ver i f y door s swi ng f r eel y and cl ose posi t i vel y.   
Ref er  t o par agr aph AI R I NFI LTRATI ON f or  ai r  l eakage r equi r ement s and 
t est i ng.

2. 3. 5   Anchor s

On t he backs of  subf r ames,  pr ovi de anchor s of  t he s i zes and shapes 
i ndi cat ed f or  secur i ng subf r ames t o adj acent  const r uct i on.   Anchor  t r ansom 
bar s at  ends and mul l i ons at  head and si l l . [   Wher e i ndi cat ed,  r ei nf or ce 
ver t i cal  mul l i ons wi t h st r uct ur al  st eel  member s of  suf f i c i ent  l engt h t o 
ext end up t o t he over head st r uct ur al  s l ab or  f r ami ng and secur e 
t her et o. ] [   Rei nf or ce and anchor  f r eest andi ng door  f r ames t o f l oor  
const r uct i on as i ndi cat ed on appr oved shop dr awi ngs and i n accor dance wi t h 
manuf act ur er ' s r ecommendat i on. ]   Pl ace anchor s [ as i ndi cat ed] [ near  t op and 
bot t om of  each j amb and at  i nt er medi at e poi nt s not  mor e t han 635 mm apar t ] .

2. 3. 6   Pr ovi s i ons f or  Har dwar e

Coor di nat e wi t h Sect i on 08 71 00 DOOR HARDWARE.   Del i ver  har dwar e 
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t empl at es and har dwar e ( except  f i el d- appl i ed har dwar e)  t o t he door  
manuf act ur er  f or  use i n f abr i cat i on of  al umi num door s and f r ames.   Cut ,  
r ei nf or ce,  dr i l l ,  and t ap door s and f r ames at  t he f act or y t o r ecei ve 
t empl at e har dwar e.   Pr ovi de door s t o r ecei ve sur f ace- appl i ed har dwar e,  
except  push pl at es,  k i ck pl at es,  and mop pl at es,  wi t h r ei nf or ci ng onl y;  
dr i l l  and t ap i n t he f i el d.   Pr ovi de har dwar e r ei nf or cement s of  st ai nl ess 
st eel  or  st eel  wi t h hot - di pped gal vani zed f i ni sh,  and secur e wi t h 
st ai nl ess st eel  scr ews. [   Pr ovi de r ei nf or cement  i n cor e of  f l ush door s as 
r equi r ed t o r ecei ve l ocks,  door  c l oser s,  and ot her  har dwar e. ]

2. 3. 7   Pr ovi s i ons f or  Gl azi ng

[ Pr ovi de ext r uded al umi num snap- i n gl azi ng beads on i nt er i or  s i de of  
door s. ] [ Pr ovi de ext r uded al umi num,  t hef t - pr oof ,  snap- i n gl azi ng beads or  
f i xed gl azi ng beads on ext er i or  or  secur i t y s i de of  door s. ] [   Pr ovi de 
gl azi ng beads wi t h v i nyl  i nser t  gl azi ng gasket s. ] [   Desi gn gl azi ng beads 
t o r ecei ve t hi ckness i ndi cat ed f or  each gl azed assembl y. ]   Coor di nat e 
r equi r ement s wi t h Sect i on 08 81 00 GLAZI NG.

2. 3. 8   Fi ni shes

Pr ovi de exposed al umi num sur f aces wi t h [ mi l l  f i ni sh]  [ f act or y f i ni sh of  
anodi c coat i ng or  or gani c coat i ng] .

2. 3. 8. 1   Anodi c Coat i ng

Cl ean exposed al umi num sur f aces and pr ovi de an anodi zed f i ni sh conf or mi ng 
t o JI S H 8602.   Pr ovi de [ as sel ect ed f r om manuf act ur er ' s 
[ st andar d] [ compl et e]  r ange of  col or  opt i ons] .

2. 3. 8. 2   Or gani c Coat i ng

Cl ean and pr i me exposed al umi num sur f aces.   Pr ovi de [ a baked enamel  f i ni sh 
i n accor dance wi t h JI S K 5906 wi t h t ot al  dr y f i l m t hi ckness mi ni mum 0. 02 
mm] .   Fi ni sh col or  t o be [ _____]  [ as i ndi cat ed]  [ as sel ect ed f r om 
manuf act ur er ' s [ st andar d] [ compl et e]  r ange of  col or  opt i ons] .

PART 3   EXECUTI ON

3. 1   I NSTALLATI ON

Pl umb,  squar e,  l evel ,  and al i gn f r ames and f r ami ng member s t o r ecei ve 
door s[ ,  t r ansoms] [ ,  adj oi ni ng si de l i t es] [ ,  and] [ ,  adj oi ni ng wi ndow wal l s]  
per  MLI T SS Chapt er  16.  Anchor  f r ames t o adj acent  const r uct i on as 
i ndi cat ed and i n accor dance wi t h manuf act ur er ' s pr i nt ed i nst r uct i ons and 
t he appr oved shop dr awi ngs.   I nst al l  anchor age t hat  compl i es wi t h 
appl i cabl e st r uct ur al  r equi r ement s.   Anchor  bot t om of  each f r ame t o r ough 
f l oor  const r uct i on wi t h 2. 4 mm t hi ck mi ni mum st ai nl ess st eel  angl e c l i ps 
secur ed t o back of  each j amb and t o f l oor  const r uct i on;  use st ai nl ess 
st eel  bol t s and expansi on r i vet s f or  f ast eni ng cl i p anchor s.   Hang door s 
t o pr oduce cl ear ances speci f i ed i n par agr aph ALUMI NUM DOORS.   Af t er  
er ect i on and gl azi ng,  adj ust  door s and har dwar e t o oper at e pr oper l y.

3. 2   PROTECTI ON FROM DI SSI MI LAR MATERI ALS

3. 2. 1   Di ssi mi l ar  Met al s

Wher e al umi num sur f aces come i n cont act  wi t h met al s ot her  t han st ai nl ess 
st eel ,  z i nc,  or  smal l  ar eas of  whi t e br onze,  pr ot ect  f r om di r ect  cont act  
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t o di ssi mi l ar  met al s.

3. 2. 1. 1   Pr ot ect i on

Pr ovi de one of  t he f ol l owi ng syst ems t o pr ot ect  sur f aces i n cont act  wi t h 
di ssi mi l ar  met al s:

a.   Pai nt  t he di ssi mi l ar  met al  wi t h one coat  of  heavy- bodi ed bi t umi nous 
pai nt .

b.   Appl y el ast omer i c seal ant  bet ween al umi num and di ssi mi l ar  met al s i n 
accor dance wi t h Sect i on 07 92 00 JOI NT SEALANTS.

c.   Pai nt  di ssi mi l ar  met al s wi t h one coat  of  pr i mer  and one coat  of  
al umi num pai nt .

d.   Use a non- absor pt i ve t ape or  gasket  i n per manent l y dr y l ocat i ons.

3. 2. 2   Dr ai nage f r om Di ssi mi l ar  Met al s

I n l ocat i ons wher e dr ai nage f r om di ssi mi l ar  met al s has di r ect  cont act  wi t h 
al umi num,  pr ovi de pr ot ect i ve pai nt  t o pr event  al umi num di scol or at i on.

3. 2. 3   Masonr y and Concr et e

Pr ovi de al umi num sur f aces i n cont act  wi t h mor t ar ,  concr et e,  or  ot her  
masonr y mat er i al s wi t h one coat  of  heavy- bodi ed bi t umi nous pai nt .

3. 2. 4   Wood or  Ot her  Absor pt i ve Mat er i al s

Pr ovi de al umi num sur f aces i n cont act  wi t h absor pt i ve mat er i al s subj ect  t o 
f r equent  moi st ur e,  and al umi num sur f aces i n cont act  wi t h t r eat ed wood,  
wi t h t wo coat s of  al umi num pai nt  or  one coat  of  heavy- bodi ed bi t umi nous 
pai nt .   I n l i eu of  pai nt i ng al umi num,  pai nt  t he wood or  ot her  absor pt i ve 
sur f ace wi t h t wo coat s of  al umi num pai nt  and seal  j oi nt s wi t h el ast omer i c 
seal ant .

3. 3   SEALI NG AROUND ASSEMBLI ES

Seal  al l  penet r at i ons of  t he ai r  bar r i er  by seal i ng ar ound door  openi ngs 
as necessar y t o achi eve compl i ance wi t h ai r  l eakage r equi r ement s i ndi cat ed 
i n [ t he ai r  bar r i er  sect i ons of  t he speci f i cat i ons] [ ,  t he r equi r ement s of  
Sect i on 07 27 10. 00 10 BUI LDI NG AI R BARRI ER SYSTEM] [ ,  and Sect i on 07 05 23 
PRESSURE TESTI NG AN AI R BARRI ER SYSTEM FOR AI R TI GHTNESS] .   Fl ash al l  
door s wi t h cor r osi on r esi st ant  f l ashi ng t o pr event  wat er  i nt r usi on.

3. 4   CLEANI NG

Upon compl et i on of  i nst al l at i on,  c l ean door  and f r ame sur f aces i n 
accor dance wi t h door  manuf act ur er ' s wr i t t en r ecommended pr ocedur e.   Do not  
use abr asi ve,  caust i c,  or  aci d c l eani ng agent s.

3. 5   PROTECTI ON
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Pr ot ect  door s and f r ames f r om damage and f r om cont ami nat i on by ot her  
mat er i al s such as cement  mor t ar .   Pr i or  t o compl et i on and accept ance of  
t he wor k,  r est or e damaged door s and f r ames t o or i gi nal  condi t i on,  or  
r epl ace wi t h new ones.

        - -  End of  Sect i on - -
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SECTI ON 08 14 00

WOOD DOORS
08/ 16

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o i n t he t ext  by t he 
basi c desi gnat i on onl y.

ASTM I NTERNATI ONAL ( ASTM)

ASTM E2226 ( 2015a;  R 2019b)  St andar d Pr act i ce f or  
Appl i cat i on of  Hose St r eam

FOREST STEWARDSHI P COUNCI L ( FSC)

FSC STD 01 001 ( 2015)  Pr i nci pl es and Cr i t er i a f or  For est  
St ewar dshi p

I NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON ( I SO)

I SO 8272 ( 1985)  Door set s -  Ai r  Per meabi l i t y  Test

I SO 10140 ( 2016)  Acoust i cs -  Labor at or y Measur ement  
of  Sound I nsul at i on of  Bui l di ng El ement s

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S A 1460 ( 2015)  Det er mi nat i on of  t he Emi ssi on of  
For mal dehyde f r om Bui l di ng Boar ds -  
Desi ccat or  Met hod 

JI S A 1416 ( 2000)  Acoust i cs -  Measur i ng Met hod of  Ai r  
Sound I nsul at i on Per f or mance of  Bui l di ng 
Mat er i al s i n Labor at or y

JI S A 1516 ( 1998)  Wi ndows and Door set s -  Ai r  
Per meabi l i t y  Test

JI S A 1530 ( 2014)  Wi ndows and Door s -  Resi st ance t o 
Repeat ed Openi ng and Cl osi ng -  Test  Met hod

JI S K 6903 ( 2008)  Lami nat ed Ther moset t i ng 
Hi gh- Pr essur e Decor at i ve Sheet s

MI NI STRY OF LAND,  I NFRASTRUCTURE,  TRANSPORT AND TOURI SM ( MLI T)

MLI T- SS Ch 16,  Sec 7 ( 2019)  Publ i c Bui l di ng Const r uct i on 
St andar d Speci f i cat i on:  Chapt er  16,  
Sect i on 7 Wood Door

SECTI ON 08 14 00  Page 1



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 105 ( 2016;  TI A 16- 1)  St andar d f or  Smoke Door  
Assembl i es and Ot her  Openi ng Pr ot ect i ves

NFPA 252 ( 2022)  St andar d Met hods of  Fi r e Test s of  
Door  Assembl i es

NFPA 80 ( 2022)  St andar d f or  Fi r e Door s and Ot her  
Openi ng Pr ot ect i ves

PROGRAMME FOR ENDORSEMENT OF FOREST CERTI FI CATI ON ( PEFC)

PEFC ST 2002: 2013 ( 2015)  PEFC I nt er nat i onal  St andar d Chai n 
of  Cust ody of  For est  Based Pr oduct s 
Requi r ement s

GREEN CI RCULATI ON CERTI FI CATI ON COUNCI L ( SGEC/ PEFC JAPAN)

SGEC Cer t i f i cat i on Japan Sust ai nabl e Gr een Ecosyst em Counci l  -  
Document s 1 -  4

UNDERWRI TERS LABORATORI ES ( UL)

UL 10B ( 2008;  Repr i nt  May 2020)  Fi r e Test s of  
Door  Assembl i es

1. 2   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e [ f or  Cont r act or  Qual i t y 
Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When used,  a desi gnat i on 
f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he 
submi t t al  f or  t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on 
i n t he Sust ai nabi l i t y  eNot ebook,  i n conf or mance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Door s;  G[ ,  [ _____] ]

Submi t  dr awi ngs or  cat al og dat a showi ng each t ype of  door  uni t  [ ;  
i ncl ude descr i pt i ve dat a of  head and j amb weat her st r i ppi ng wi t h 
i nst al l at i on i nst r uct i ons] .   I ndi cat e wi t hi n dr awi ngs and dat a t he 
door  t ypes and const r uct i on,  s i zes,  t hi ckness,  [ met hods of  
assembl y, ]  [ door  l ouver s, ]  and [ gl azi ng, ] .

SD- 04 Sampl es

Door s

Pr i or  t o t he del i ver y of  wood door s,  submi t  a sampl e sect i on of  
each t ype of  door  whi ch shows t he st i l e,  r ai l ,  veneer ,  f i ni sh,  and 
cor e const r uct i on.

Door  Fi ni sh Col or s

Submi t  a mi ni mum of  t hr ee col or  sel ect i on sampl es [ ,  mi ni mum 76 by 
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127 mm i n s i ze r epr esent i ng wood st ai n]  [ f or  sel ect i on by t he 
Cont r act i ng Of f i cer ] .

SD- 11 Cl oseout  Submi t t al s

War r ant y

1. 3   CERTI FI CATI ONS

1. 3. 1   Cer t i f i ed Wood Gr ades

Pr ovi de cer t i f i cat es of  gr ade f r om t he gr adi ng agency on [ acoust i cal  
door s] ,  and [ f i r e door s] .

[ 1. 3. 2   Cer t i f i ed Sust ai nabl y Har vest ed Wood

Pr ovi de wood cer t i f i ed as sust ai nabl y har vest ed by FSC STD 01 001,  
SGEC Cer t i f i cat i on Japan[ ,  or  ot her  t hi r d par t y pr ogr am cer t i f i ed by 
PEFC ST 2002: 2013] .   Pr ovi de a l et t er  of  Cer t i f i cat i on of  Sust ai nabl y 
Har vest ed Wood si gned by t he wood suppl i er .   I dent i f y cer t i f y i ng 
or gani zat i on and t hei r  t hi r d- par t y pr ogr am name and i ndi cat e compl i ance 
wi t h chai n- of - cust ody pr ogr am r equi r ement s.   Submi t  sust ai nabl e wood 
cer t i f i cat i on dat a;  i dent i f y each cer t i f i ed pr oduct  on a l i ne i t em basi s.   
Submi t  copi es of  i nvoi ces bear i ng cer t i f i cat i on number s.

] [ 1. 3. 3   I ndoor  Ai r  Qual i t y Cer t i f i cat i on

[ 1. 3. 3. 1   Composi t e Wood,  Wood St r uct ur al  Panel  and Agr i f i ber  Pr oduct s

For  pur poses of  t hi s speci f i cat i on,  composi t e wood and agr i f i ber  pr oduct s 
i ncl ude par t i c l eboar d,  medi um densi t y f i ber boar d ( MDF) ,  wheat boar d,  
st r awboar d,  panel  subst r at es,  and door  cor es.   Pr ovi de pr oduct s cer t i f i ed 
t o meet  F 4- st ar  and cont ent s of  et hyl benzene <1% 20 ppm,  and xyl ene <5% 
ppm,  and met hanol  <1% 200 ppm.

] ] 1. 4   DELI VERY,  STORAGE,  AND HANDLI NG

Del i ver  door s t o t he s i t e i n an undamaged condi t i on and pr ot ect  agai nst  
damage and dampness.   St ack door s f l at  under  cover .   Suppor t  on bl ocki ng,  
a mi ni mum of  100 mm t hi ck,  l ocat ed at  each end and at  t he mi dpoi nt  of  t he 
door .   St or e door s i n a wel l - vent i l at ed bui l di ng so t hat  t hey wi l l  not  be 
exposed t o excessi ve moi st ur e,  heat ,  dr yness,  di r ect  sunl i ght ,  or  ext r eme 
changes of  t emper at ur e and humi di t y. [   Do not  st or e i n a bui l di ng under  
const r uct i on unt i l  concr et e,  masonr y wor k,  and pl ast er  ar e dr y. ]   Repl ace 
def ect i ve or  damaged door s wi t h new ones.

1. 5   WARRANTY

War r ant  door s f r ee of  def ect s as set  f or t h i n t he door  manuf act ur er ' s 
st andar d door  war r ant y.

PART 2   PRODUCTS

2. 1   DOORS

Pr ovi de door s of  t he t ypes,  s i zes,  and desi gns [ i ndi cat ed]  [ speci f i ed]  
f r ee of  ur ea- f or mal dehyde r esi ns.  Pr ovi de pr oduct s cer t i f i ed t o meet  F 
4- st ar  r equi r ement s of  JI S A 1460.
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2. 1. 1   St i l e and Rai l  Door s

St i l e and r ai l  door s conf or mi ng t o MLI T- SS Ch 16,  Sec 7.   Fur ni sh l ami nat e 
panel s i n not  l ess t han t hr ee pl y t hi ckness.   Pr ovi de f l at  panel s wi t h a 
mi ni mum f i ni shed panel  t hi ckness of  [ _____]  mm and [ _____]  t hi ckness f or  
r ai sed panel s. [   Pr ovi de cer t i f i ed sust ai nabl y har vest ed st i l e and r ai l  
wood door s. ]

2. 1. 2   Fl ush Door s

Conf or m t o MLI T- SS Ch 16,  Sec 7 f or  f l ush door s.   Pr ovi de hol l ow cor e 
door s wi t h l ock bl ocks and 25 mm mi ni mum t hi ckness hi nge st i l e.   Har dwood 
st i l e edge bands of  door s r ecei ves a nat ur al  f i ni sh,  compat i bl e wi t h f ace 
veneer .  Pr ovi de mi l l  opt i on f or  st i l e edge of  door s schedul ed t o be 
pai nt ed.   No vi s i bl e f i nger  j oi nt s wi l l  be accept ed i n st i l e edge bands.   
When used,  l ocat e f i nger - j oi nt s under  har dwar e. [   Pr ovi de cer t i f i ed 
sust ai nabl y har vest ed f l ush wood door s. ]

2. 1. 2. 1   I nt er i or  Fl ush Door s

Pr ovi de [ st aved l umber ]  [ par t i c l eboar d]  [ agr i f i ber ]  [ hol l ow]  cor e,  Type I I  
f l ush door s conf or mi ng t o MLI T- SS Ch 16,  Sec 7 wi t h f aces of  [ sound gr ade 
har dwood or  har dboar d f or  pai nt ed f i ni sh]  [ pr emi um]  [ good]  gr ade [ nat ur al  
bi r ch]  [ sel ect  [ pr emi um whi t e]  [ r ed]  bi r ch]  [ [ pr emi um]  [ good]  gr ade [ r ed]  
[ whi t e]  oak]  [ [ pr emi um]  [ good]  gr ade wal nut ]  [ pl ast i c l ami nat e] .   
[ Har dwood veneer s must  be [ [ r ot ar y cut ]  [ pl ai n s l i ced]  [ quar t er  s l i ced] ]  
[ [ r andom]  [ s l i p]  [ book]  mat ched] ] .   [ Fi ni sh pl ast i c l ami nat e f aced door s 
on bot h ver t i cal  edges wi t h [ wood]  [ l ami nat ed pl ast i c]  of  col or  mat chi ng 
f aces. ]   [ Pr oduct s must  cont ai n no added ur ea- f or mal dehyde r esi ns. ]

2. 1. 3   Bi - Fol d Cl oset  Door s

Pr ovi de [ har dboar d gr ade f l ush door s conf or mi ng t o MLI T- SS Ch 16,  Sec 7. ]  
[ panel ed]  [ l ouver ed]  door s [ pr emi um or  sel ect ]  [ st andar d]  gr ade,  
conf or mi ng t o MLI T- SS Ch 16,  Sec 7 wi t h [ _____]  [ _____]  mm t hi ckness.   
Equi p door s wi t h t he manuf act ur er ' s st andar d har dwar e,  i ncl udi ng t r acks,  
hi nges,  gui des,  and pul l s.

2. 1. 4   Sl i di ng Cl oset  Door s

Pr ovi de f l ush wood door s t o conf or m t o MLI T- SS Ch 16,  Sec 7.   Pr ovi de 
[ panel ed]  [ and]  [ l ouver ed]  door s t o conf or m t o MLI T- SS Ch 16,  Sec 7 
[ pr emi um or  sel ect ]  [ st andar d]  gr ade wi t h [ _____]  mm t hi ckness.   Equi p 
door s wi t h t he manuf act ur er ' s st andar d har dwar e.

2. 1. 5   Acoust i cal  Door s

MLI T- SS Ch 16,  Sec 7,  sol i d cor e,  const r uct ed t o pr ovi de Wei ght ed Sound 
Reduct i on I ndex ( Rw)  r at i ng of  [ 35]  [ _____]  when t est ed i n accor dance wi t h 
JI S A 1416 or  I SO 10140.

2. 1. 6   [ Composi t e- Type]  Fi r e Door s

Pr ovi de door s speci f i ed or  i ndi cat ed t o have a f i r e r esi st ance r at i ng 
conf or mi ng t o t he r equi r ement s of  UL 10B,  ASTM E2226,  or  NFPA 252 f or  t he 
c l ass of  door  i ndi cat ed.   Af f i x  a per manent  met al  l abel  wi t h r ai sed or  
i nci sed mar ki ngs i ndi cat i ng t est i ng agency' s name and appr oved hour l y f i r e 
r at i ng t o hi nge edge of  each door .
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2. 1. 7   Pr ehung Door s

Fr ames f or  pr ehung i nt er i or  door s t o be f or  [ pai nt ed]  [ c l ear ]  f i ni sh,  wi t h 
[ 3 pi ece adj ust abl e j amb uni t s]  [ 3 pi ece adj ust abl e j amb uni t s wi t h 
pi ns] .   Pr ovi de door s compl et e wi t h f r ame,  hi nges,  and pr epar ed t o r ecei ve 
f i ni sh har dwar e.

2. 2   ACCESSORI ES

2. 2. 1   Door  Louver s

Fabr i cat e f r om wood and of  s i zes i ndi cat ed.   Pr ovi de l ouver s wi t h a 
mi ni mum of  35 per cent  f r ee ai r .   Equi p l ouver s wi t h [ s l at ]  [ s i ght pr oof  
i nver t ed vee sl at ]  t ype.   [ Bl ock hol l ow cor e door s t o pr ovi de sol i d 
anchor age f or  t he l ouver s. ]   Mount  l ouver s i n t he door  wi t h [ f l ush wood 
mol di ngs. ]  [ wood l i p mol di ngs. ]

2. 2. 2   Door  Li ght  Openi ngs

Pr ovi de gl azed openi ngs wi t h t he manuf act ur er ' s st andar d wood mol di ngs.   
[ Pr ovi de mol di ngs f or  door s t o r ecei ve nat ur al  f i ni sh of  t he same wood 
speci es and col or  as t he wood f ace veneer s. ]   Pr ovi de mol di ngs on t he 
ext er i or  door s wi t h s l oped sur f aces.   [ Li p t ype mol di ngs f or  f l ush door s. ]

2. 2. 3   Weat her st r i ppi ng

Pr ovi de weat her st r i ppi ng t hat  i s a st andar d cat al oged pr oduct  of  a 
manuf act ur er  r egul ar l y engaged i n t he manuf act ur e of  t hi s speci al i zed 
i t em.  Pr ovi de weat her st r i ppi ng [ t emper ed spr i ng br onze]  [ or ]  [ l ooped 
neopr ene or  v i nyl  hel d i n an ext r uded non- f er r ous met al  housi ng] .   I nst al l  
[ br onze weat her st r i ppi ng wi t h a mi ni mum t hi ckness of  0. 23 mm f or  s i l l s ,  
and a mi ni mum t hi ckness of  0. 16 mm el sewher e. ]   Ai r  l eakage of  
weat her st r i pped door s not  t o exceed [ 0. 0025]  [ 0. 0031]  cubi c met er  per  
second of  ai r  per  squar e met er  of  door  ar ea when t est ed i n accor dance wi t h 
JI S A 1516 or  I SO 8272.

2. 2. 4   Addi t i onal  Har dwar e Rei nf or cement

Pr ovi de t he mi ni mum l ock bl ocks t o secur e t he speci f i ed har dwar e.   The 
measur ement  of  t op,  bot t om,  and i nt er medi at e r ai l  bl ocks i s a mi ni mum 125 
mm by f ul l  cor e wi dt h.   Compl y wi t h t he manuf act ur er ' s l abel i ng 
r equi r ement s f or  r ei nf or cement  bl ocki ng,  but  not  mi ner al  mat er i al  s i mi l ar  
t o t he cor e.

2. 3   FABRI CATI ON

2. 3. 1   Mar ki ng

St amp each door  wi t h a br and,  st amp,  or  ot her  i dent i f y i ng mar k i ndi cat i ng 
qual i t y and const r uct i on of  t he door .

2. 3. 2   Qual i t y and Const r uct i on

I dent i f y t he st andar d on whi ch t he const r uct i on of  t he door  was based [ ,  
i dent i f y t he st andar d under  whi ch pr eser vat i ve t r eat ment  was made, ]  and 
i dent i f y door s havi ng a gl ue bond.
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2. 3. 3   Pr eser vat i ve Tr eat ment

Tr eat  door s schedul ed f or  r est r ooms,  j ani t or  c l oset s and ot her  possi bl e 
wet  l ocat i ons i ncl udi ng ext er i or  door s wi t h a wat er - r epel l ent  pr eser vat i ve 
t r eat ment  and so mar ket ed at  t he manuf act ur er ' s pl ant .

2. 3. 4   Adhesi ves and Bonds

MLI T- SS Ch 16,  Sec 7.   Use bond as r ecommended by manuf act ur er  f or  
i nt er i or  and ext er i or  door s.   Pr ovi de a nonst ai ni ng adhesi ve on door s wi t h 
a nat ur al  f i ni sh.

2. 3. 5   Pr ef i t t i ng

Pr ovi de f act or y [ pr ef i ni shed]  [ f i ni shed]  [ and]  f act or y pr ef i t t ed door s f or  
t he speci f i ed har dwar e,  door  f r ame and door - swi ng i ndi cat ed.   Machi ne and 
si ze door s at  t he f act or y by t he door  manuf act ur er  i n accor dance wi t h t he 
st andar ds under  whi ch t he door s ar e pr oduced and manuf act ur ed.   The wor k 
i ncl udes si z i ng,  bevel i ng edges,  mor t i s i ng,  and dr i l l i ng f or  har dwar e and 
pr ovi di ng necessar y beaded openi ngs f or  gl ass and l ouver s.   Pr ovi de t he 
door  manuf act ur er  wi t h t he necessar y har dwar e sampl es,  and f r ame and 
har dwar e schedul es t o coor di nat e t he wor k.

2. 3. 6   Fi ni shes

2. 3. 6. 1   Fi el d Pai nt i ng

Fact or y pr i me or  seal  door s,  and f i el d pai nt .

2. 3. 6. 2   Fact or y Fi ni sh

Pr ovi de door s f i ni shed at  t he f act or y by t he door  manuf act ur er .  Use st ai n 
when r equi r ed t o pr oduce t he f i ni sh speci f i ed f or  col or .   Seal  edges,  
cut out s,  t r i m,  and wood accessor i es,  and appl y t wo coat s of  f i ni sh 
compat i bl e wi t h t he door  f ace f i ni sh.   Touch- up f i ni shes t hat  ar e 
scr at ched or  mar r ed,  or  wher e exposed f ast ener  hol es ar e f i l l ed,  i n 
accor dance wi t h t he door  manuf act ur er ' s i nst r uct i ons.   Mat ch col or  and 
sheen of  f act or y f i ni sh usi ng mat er i al s compat i bl e f or  f i el d appl i cat i on.

2. 3. 6. 3   Pl ast i c Lami nat e Fi ni sh

Fact or y appl i ed,  JI S K 6903,  Gener al  or  Speci f i c  pur pose t ype,  1. 25 mm 
mi ni mum t hi ckness.   Gl ue l ami nat ed pl ast i c f or  hol l ow cor e door s t o wood 
veneer ,  pl ywood,  or  har dboar d backi ng t o f or m door  panel .   Pr ovi de a 
combi ned t hi ckness of  l ami nat e sheet  and backi ng of  2. 5 mm mi ni mum.

2. 3. 6. 4   Col or

Pr ovi de door  f i ni sh col or s i n accor dance wi t h Sect i on 09 06 00 SCHEDULES 
FOR FI NI SHES.

2. 3. 7   Wat er - Resi st ant  Seal er

Pr ovi de manuf act ur er ' s st andar d wat er - r esi st ant  seal er  compat i bl e wi t h t he 
speci f i ed f i ni sh[ es] .

2. 4   SOURCE QUALI TY CONTROL

Meet  or  exceed t he f ol l owi ng mi ni mum per f or mance cr i t er i a of  st i l es f i r e 
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door s ut i l i z i ng st andar d mor t i se l eaf  hi nges:

a.   Cycl e- sl am:   [ St andar d Dut y Door s:  no l oose hi nge scr ews or  ot her  
v i s i bl e s i gns of  f ai l ur e when t est ed i n accor dance wi t h t he 
r equi r ement s of  JI S A 1530]  [ Heavy Dut y Door s:  no l oose hi nge scr ews 
or  ot her  v i s i bl e s i gns of  f ai l ur e when t est ed i n accor dance wi t h t he 
r equi r ement s of  JI S A 1530]  [ Ext r a Heavy Dut y Door s:  no l oose hi nge 
scr ews or  ot her  v i s i bl e s i gns of  f ai l ur e when t est ed i n accor dance 
wi t h t he r equi r ement s of  JI S A 1530] .

b.   Hi nge l oadi ng r esi st ance:   Aver ages of  t en t est  sampl es not  l ess t han 
[ St andar d Dut y door s:  1780 Newt on f or ce]  [ Heavy Dut y door s:  2110 Newt on
 f or ce]  [ Ext r a Heavy Dut y door s:  2440 Newt on f or ce]  when t est ed f or  
di r ect  scr ew wi t hdr awal  i n accor dance wi t h JI S A 1530.   Do not  use a 
st eel  pl at e t o r ei nf or ce scr ew ar ea.

PART 3   EXECUTI ON

3. 1   I NSTALLATI ON

Do not  i nst al l  bui l di ng const r uct i on mat er i al s t hat  show vi sual  evi dence 
of  bi ol ogi cal  gr owt h.

Bef or e i nst al l at i on,  seal  t op and bot t om edges of  door s wi t h t he appr oved 
wat er - r esi st ant  seal er .   Seal  cut s made on t he j ob i mmedi at el y af t er  
cut t i ng usi ng appr oved wat er - r esi st ant  seal er .   Fi t ,  t r i m,  and hang door s 
wi t h manuf act ur er  r equi r ed maxi mum cl ear ance at  s i des and t op,  and a 
c l ear ance over  t hr eshol ds per  manuf act ur er  r ecommendat i on.   Pr ovi de 10 mm 
mi ni mum,  11 mm maxi mum cl ear ance at  bot t om wher e no t hr eshol d occur s.   
Bevel  edges of  door s at  t he r at e of  3 mm i n 50 mm.   Door  war p must  not  
exceed 6 mm when measur ed i n accor dance wi t h MLI T- SS Ch 16,  Sec 7.

3. 1. 1   Fi r e[  and Smoke]  Door s

I nst al l  f i r e door s i n accor dance wi t h NFPA 80.   [ I nst al l  smoke door s i n 
accor dance wi t h NFPA 105.   ] Do not  pai nt  over  l abel s.

3. 1. 2   Pr ehung Door s

I nst al l  door s i n accor dance wi t h t he manuf act ur er ' s i nst r uct i ons and 
det ai l s.   Pr ovi de f ast ener s f or  [ st ops]  [ and]  [ casi ng t r i m]  wi t hi n 75 mm 
of  each end and spaced 279 mm on cent er  maxi mum.   Pr ovi de si de and head 
j ambs j oi ned t oget her  wi t h a dado or  not ch of  5 mm mi ni mum dept h.

[ 3. 1. 3   Weat her st r i ppi ng

I nst al l  door s i n st r i ct  accor dance wi t h t he door  manuf act ur er ' s pr i nt ed 
i nst al l at i on i nst r uct i ons and det ai l s.   Weat her st r i p ext er i or  swi ng- t ype 
door s at  s i l l s ,  heads and j ambs t o pr ovi de weat her t i ght  i nst al l at i on.   
Appl y weat her st r i ppi ng at  s i l l s  t o bot t om r ai l s of  door s and hol d i n pl ace 
wi t h a br ass or  br onze pl at e.   Appl y weat her st r i ppi ng t o door  f r ames at  
j ambs and head.   Shape weat her st r i ppi ng at  s i l l s  t o sui t  t he t hr eshol d.   
[ Meet i ng st i l es of  ext er i or  doubl e- door s must  be made weat her t i ght  by 
means of  [ a l ooped vi nyl  or  neopr ene st r i p i n an ext r uded nonf er r ous met al  
housi ng appl i ed t o t he edge of  one door  l eaf ]  [ a neopr ene,  v i nyl  or  
spr i ng- br onze weat her st r i pped ast r agal  secur ed t o t he i nact i ve door  l eaf ] . ]

]         - -  End of  Sect i on - -
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SECTI ON 08 31 00

ACCESS DOORS AND PANELS
05/ 17,  CHG 1:  08/ 18

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

AMERI CAN WELDI NG SOCI ETY ( AWS)

AWS D1. 1/ D1. 1M ( 2020;  Er r at a 1 2021)  St r uct ur al  Wel di ng 
Code -  St eel

ASTM I NTERNATI ONAL ( ASTM)

ASTM A36/ A36M ( 2019)  St andar d Speci f i cat i on f or  Car bon 
St r uct ur al  St eel

ASTM A653/ A653M ( 2020)  St andar d Speci f i cat i on f or  St eel  
Sheet ,  Zi nc- Coat ed ( Gal vani zed)  or  
Zi nc- I r on Al l oy- Coat ed ( Gal vanneal ed)  by 
t he Hot - Di p Pr ocess

ASTM A666 ( 2015)  St andar d Speci f i cat i on f or  Anneal ed 
or  Col d- Wor ked Aust eni t i c  St ai nl ess St eel  
Sheet ,  St r i p,  Pl at e and Fl at  Bar

ASTM A1008/ A1008M ( 2021a)  St andar d Speci f i cat i on f or  St eel ,  
Sheet ,  Col d- Rol l ed,  Car bon,  St r uct ur al ,  
Hi gh- St r engt h Low- Al l oy,  Hi gh- St r engt h 
Low- Al l oy wi t h I mpr oved For mabi l i t y ,  
Sol ut i on Har dened,  and Bake Har denabl e

ASTM E90 ( 2009;  R2016)  St andar d Test  Met hod f or  
Labor at or y Measur ement  of  Ai r bor ne Sound 
Tr ansmi ssi on Loss of  Bui l di ng Par t i t i ons 
and El ement s

ASTM E119 ( 2020)  St andar d Test  Met hods f or  Fi r e 
Test s of  Bui l di ng Const r uct i on and 
Mat er i al s

ASTM E413 ( 2016)  Cl assi f i cat i on f or  Rat i ng Sound 
I nsul at i on

ASTM E1332 ( 2016)  St andar d Cl assi f i cat i on f or  Rat i ng 
Out door - I ndoor  Sound At t enuat i on

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S A 4702 ( 2021)  Door set s

JI S G 3136 ( 2022)  Rol l ed St eel s f or  Bui l di ng St r uct ur e
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JI S G 4305 ( 2015)  Col d- Rol l ed St ai nl ess St eel  Pl at e,  
  Sheet  and St r i p ( Amendment  1)

MASTER PAI NTERS I NSTI TUTE ( MPI )

MPI  79 ( 2016)  Pr i mer ,  Al kyd,  Ant i - Cor r osi ve f or  
Met al

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 80 ( 2022)  St andar d f or  Fi r e Door s and Ot her  
Openi ng Pr ot ect i ves

NFPA 252 ( 2022)  St andar d Met hods of  Fi r e Test s of  
Door  Assembl i es

NFPA 288 ( 2017)  St andar d Met hods of  Fi r e Test s of  
Hor i zont al  Fi r e Door  Assembl i es I nst al l ed 
i n Hor i zont al  Fi r e Resi st ance- Rat ed 
Assembl i es

UNDERWRI TERS LABORATORI ES ( UL)

UL 10B ( 2008;  Repr i nt  May 2020)  Fi r e Test s of  
Door  Assembl i es

UL 263 ( 2011;  Repr i nt  Aug 2021)  UL St andar d f or  
Saf et y Fi r e Test s of  Bui l di ng Const r uct i on 
and Mat er i al s

1. 2   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  or  " S"  
c l assi f i cat i on.   Submi t t al s not  havi ng a " G"  or  " S"  c l assi f i cat i on ar e 
[ f or  Cont r act or  Qual i t y Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When 
used,  a code f ol l owi ng t he " G"  c l assi f i cat i on i dent i f i es t he of f i ce t hat  
wi l l  r evi ew t he submi t t al  f or  t he Gover nment . ]   Submi t  t he f ol l owi ng i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Access Door s And Panel s;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

Access Door s And Panel s;  G[ ,  [ _____] ]

Har dwar e I ncl udi ng Locks and Keys;  G[ ,  [ _____] ]

Accessor i es;  G[ ,  [ _____] ]

[ Power  Tr ansf er  Component s;  G[ ,  [ _____] ]

] Recycl ed Cont ent ;  S

SD- 04 Sampl es

Fi ni shes;  G[ ,  [ _____] ]
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[ SD- 06 Test  Repor t s

Fi r e- r at i ng( s)  of  Assembl i es;  G[ ,  [ _____] ]

Acoust i cal  Rat i ngs of  Assembl i es;  G[ ,  [ _____] ]

] 1. 3   MI SCELLANEOUS REQUI REMENTS

For  access door s and panel s pr ovi de t he f ol l owi ng:

1. 3. 1   Shop Dr awi ngs

For  f i el d assembl ed access door s and panel s,  pr ovi de pl ans,  el evat i ons,  
sect i ons,  and det ai l s f or  each t ype of  access door  and panel  assembl y.   
I ndi cat e f r ame,  sur f ace and edge const r uct i on,  mat er i al s,  and 
accessor i es.   I ndi cat e t ypes of  f i ni shed sur f aces and det ai l s f or  panel  
edge condi t i ons.   Pr ovi de a door  schedul e wi t h a uni que number  f or  each 
access door  and panel ,  speci f i c  l ocat i on i n t he pr oj ect ,  l ocat i on of  
hi nges and har dwar e f or  each door . [   I ndi cat e [ acoust i cal  r at i ngs of  
assembl i es as sound t r ansmi ssi on cl ass ( STC)  r at i ngs] [ , ] [  and] [  
f i r e- r at i ng( s)  of  assembl i es] [  and] [ l ocat i ons and power  t r ansf er  component s
 f or  el ect r i f i ed l ocks and al ar ms] . ]

1. 3. 2   Pr oduct  Dat a

For  shop assembl ed access door s and panel s,  pr ovi de l i t er at ur e i ndi cat i ng 
s i zes,  t ypes,  f r ame and edge const r uct i on,  f i ni shes,  har dwar e,  accessor i es 
such as gasket s,  seal s and weat her st r i ppi ng,  and l ocat i on of  each door  and 
panel  i n t he pr oj ect .   I ndi cat e[  acoust i cal  r at i ngs of  assembl i es, ] [  
f i r e- r at i ngs of  assembl i es, ] [  and] [  l ocat i ons and power  t r ansf er  
component s f or  el ect r i f i ed l ocks and al ar ms. ] .   Pr ovi de det ai l s of  
adj oi ni ng wor k f or  each condi t i on i ndi cat ed.

1. 3. 3   Fi ni sh Sampl es

Submi t  t wo col or  char t s f r om manuf act ur er ' s st andar d col or  and f i ni sh 
opt i ons f or  each t ype of  f r ame and panel  assembl y f i ni sh i ndi cat ed.

[ 1. 3. 4   Test  Repor t s

[ Pr ovi de t est  r epor t s f or  acoust i cal  assembl i es when t est ed i n accor dance 
wi t h ASTM E90 and cl assi f i ed i n accor dance wi t h ASTM E413 and ASTM E1332. ] [   
Pr ovi de t est  r epor t s f or  f i r e- r at ed assembl i es when t est ed i n accor dance 
wi t h NFPA 252 or  UL 10B f or  f i r e- r at ed access door  assembl i es i nst al l ed 
ver t i cal l y and NFPA 288 f or  f i r e- r at ed access door  assembl i es i nst al l ed 
hor i zont al l y. ]

] 1. 4   PERFORMANCE REQUI REMENTS

1. 4. 1   St r uct ur al  Requi r ement s

Pr ovi de f l oor  access assembl i es t o suppor t  l i ve l oads i ndi cat ed f or  
f l oor s.   Def l ect i on must  not  exceed 1/ 180 of  span.

[ 1. 4. 2   Acoust i cal  Requi r ement s

Pr ovi de access panel s wi t h a mi ni mum sound t r ansmi ssi on cl ass ( STC)  of  
[ _____] [ as i ndi cat ed on t he Dr awi ngs] .   Pr ovi de gasket i ng i n accor dance 
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wi t h manuf act ur er ' s wr i t t en r ecommendat i ons.

] [ 1. 4. 3   Fi r e- Rat i ng Requi r ement s

Pr ovi de access panel s wi t h a mi ni mum f i r e- r at i ng of  [ [ _____] - Hour ] [ as 
i ndi cat ed on t he Dr awi ngs] .

] [ 1. 4. 4   I nsul at ed Access Panel s

Pr ovi de panel s i n a t hi ckness as necessar y t o achi eve a mi ni mum R- val ue of  
[ _____] [ as i ndi cat ed on t he Dr awi ngs] .   Pr ovi de gasket i ng as necessar y f or  
an ai r t i ght  i nst al l at i on.

] [ 1. 4. 5   Access Panel s f or  Wet  Ar eas

Pr ovi de panel  assembl i es t hat  wi l l  be l ocat ed i n wet  ar eas wi t h cor r osi on 
r esi st ant  f i ni shes and har dwar e and wat er  r esi st ant  gasket i ng.

] 1. 5   DELI VERY,  STORAGE,  AND PROTECTI ON

Pr ot ect  f r om cor r osi on,  def or mat i on,  and ot her  t ypes of  damage.   St or e 
i t ems i n an encl osed ar ea f r ee f r om cont act  wi t h soi l  and weat her .  Remove 
and r epl ace damaged i t ems wi t h new i t ems.

PART 2   PRODUCTS

2. 1   RECYCLED CONTENT

Pr ovi de pr oduct s wi t h r ecycl ed cont ent .   Pr ovi de dat a f or  each pr oduct  
wi t h r ecycl ed cont ent ,  i dent i f y i ng per cent age of  r ecycl ed cont ent .

2. 2   MATERI ALS

2. 2. 1   St eel  Pl at es,  Shapes,  and Bar s

Pr ovi de i n accor dance wi t h ASTM A36/ A36M or  JI S A 4702.

2. 2. 2   Sheet  St eel

Pr ovi de col d r ol l ed st eel  sheet  subst r at e i n accor dance wi t h 
ASTM A1008/ A1008M or  JI S G 3136,  Commer ci al  St eel  ( CS) ,  exposed.

2. 2. 3   St ai nl ess St eel  

Pr ovi de i n accor dance wi t h ASTM A666 or  JI S G 4305,  t ype 302 or  304.

2. 2. 4   Met al l i c  Coat ed St eel  Sheet

Pr ovi de i n accor dance wi t h ASTM A653/ A653M,  Commer ci al  St eel  ( CS) ,  Type B;  
wi t h mi ni mum G60 ( Z180)  or  A60 ( ZF180)  met al l i c  coat i ng.

2. 2. 5   Har dwar e

Pr ovi de aut omat i c c l osi ng devi ces.   Pr ovi de l at ch r el eases oper abl e f r om 
i nsi des of  door s. [   Pr ovi de anchor s i n accor dance wi t h appl i cabl e f i r e 
t est  par amet er s. ]
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2. 2. 6   Hi nges

Pr ovi de conceal ed spr i ng hi nges,  175 degr ees of  openi ng,  wi t h 
[ non- ] r emovabl e hi nge pi ns[  t o al l ow r emoval  of  door  panel  f r om f r ame] .   
Pr ovi de hi nges of  same st eel  as door  and f r ame or  i n accor dance wi t h 
manuf act ur er ' s wr i t t en r ecommendat i ons.   I f  pr ovi di ng non- cont i nuous 
hi nges,  pr ovi de i n number s r equi r ed t o mai nt ai n al i gnment  of  door  panel  
wi t h f r ame.   Pr ovi de coat i ngs as necessar y t o per manent l y pr ot ect  
di ssi mi l ar  met al s f r om cont act  wi t h one anot her ;  see Par t  3 her ei n f or  
mor e i nf or mat i on.

2. 2. 7   Locks

Unl ess ot her wi se i ndi cat ed,  pr ovi de f l ush [ scr ewdr i ver  oper at ed cam l ock.   
Pr ovi de pl ast i c s l eeve or  st ai nl ess st eel  bushi ngs t o pr ot ect  hol es i n 
sur f ace f i ni shes f or  scr ewdr i ver  t o access l ock. ] [ keyed l ock] [ t amper  pr oof  
scr ews ( spanner  head l ocks)  f or  access panel s i n l ocat i ons r equi r i ng such 
secur i t y. ] [   Lock cyl i nder s ar e speci f i ed i n Sect i on 08 71 00 DOOR 
HARDWARE. ]

2. 2. 8   Accessor i es

Pr ovi de anchor s i n s i ze,  number  and l ocat i on on f our  s i des t o secur e 
access door  t o subst r at e.   Pr ovi de anchor s i n t ypes as r ecommended by 
manuf act ur er ' s wr i t t en i nst al l at i on i nst r uct i ons f or  each subst r at e 
i ndi cat ed.   Pr ovi de shi ms,  bushi ngs,  c l i ps,  gasket s,  and ot her  devi ces as 
necessar y f or  a compl et e i nst al l at i on.

2. 3   FABRI CATI ON

2. 3. 1   Thi ckness,  Si ze,  Edges

Fabr i cat e f r ames f or  access door s of  st eel  not  l i ght er  t han 16 gage wi t h 
wel ded j oi nt s and anchor age f or  secur i ng t o adj acent  const r uct i on.   
Pr ovi de door s a mi ni mum of  600 by 600 mm and of  not  l i ght er  t han 16 gage 
st eel ,  wi t h st i f f ened edges and wel ded at t achment s.   Pr ovi de wi t h eased 
( l i ght l y r ounded)  edges,  wi t hout  bur r s,  snags or  shar pness and exposed 
wel ds gr ound smoot h.

2. 3. 2   Wel di ng

Pr ovi de i n accor dance wi t h AWS D1. 1/ D1. 1M.

2. 4   ACCESS ASSEMBLY TYPES

Unl ess i ndi cat ed ot her wi se,  pr ovi de f l ush- f ace st eel  access door s and 
panel s wi t h st eel  f r ames and f l anges.

[ 2. 4. 1   Recessed Door s

Pr ovi de r ecessed access door s[  wi t h gypsum wal l boar d bead f l anges] .   Dept h 
of  door  panel  r ecess must  accommodat e t he i nst al l ed t hi ckness of  t he 
f i ni sh mat er i al  of  t he wal l  assembl y f or  a f l ush f i ni shed condi t i on of  t he 
wal l  and t he access panel  f ace.   Rei nf or ce panel  and f r ame t o pr event  
saggi ng.
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] [ 2. 4. 2   Fi r e- r at ed Door s

2. 4. 2. 1   Door  Const r uct i on

Pr ovi de cei l i ng access door  const r uct i on i n accor dance wi t h ASTM E119 or  
UL 263.   Pr ovi de wal l  access door s i n accor dance wi t h NFPA 252 or  UL 10B.

2. 4. 2. 2   Label s

Pr ovi de cl ass B openi ng accor di ng t o UL 10B or  t est  by anot her  nat i onal l y 
r ecogni zed l abor at or y,  appr oved by t he Cont r act i ng Of f i cer .   Pr ovi de 
f i r e- r at i ng as i ndi cat ed her ei n,  wi t h a maxi mum t emper at ur e r i se of  120 
degr ees C.

2. 4. 2. 3   Door  Panel  and Fr ame

[ St eel ] [ St ai nl ess st eel ]  sheet ,  wi t h mi ner al  f i ber  i nsul at i on cor e,  
i nsul at ed sandwi ch t ype const r uct i on.

] [ 2. 4. 3   Acoust i cal  Door s

Manuf act ur er ' s st andar d assembl y r at ed i n accor dance wi t h STC r equi r ement s 
i ndi cat ed her ei n.   Acoust i cal  i nsul at i ng mat er i al s must  have a f l ame 
spr ead r at i ng of  no mor e t han 25.

] [ 2. 4. 4   I nsul at ed Door s

Pr ovi de access door  panel s wi t h [ 172 kPa densi t y pol yst yr ene] [ 80 kg per  
cubi c met er  densi t y,  chl or of l uor ocar bon ( CFC)  f r ee,  f oamed ur et hane]  wi t h 
a f l ame spr ead r at i ng of  no mor e t han 25.

[ Pr ovi de cei l i ng access panel s f or  t er mi nal  ai r  bl ender s as i ndi cat ed.   
Pr ovi de pi n- t umbl er  cyl i nder  l ocks wi t h appr opr i at e cams i n l i eu of  
scr ewdr i ver - oper at ed l at ches. ]

] 2. 5   FI NI SHES

[ Pr ovi de st eel  f r ames and panel  sur f aces wi t h a [ baked enamel ] [ powder  
coat ed f i ni sh.   ] Pr ovi de manuf act ur er ' s st andar d t wo coat  f i ni sh syst em 
consi st i ng of  one coat  pr i mer  and one t her moset  t opcoat .   Pr ovi de dr y f i l m 
t hi ckness i n 0. 05 mm mi ni mum. ] [   Pr ovi de st eel  f r ame and panel  sur f aces 
wi t h a shop appl i ed pr i me coat .   [ Fi el d pai nt  f r ames and panel s t o mat ch 
wal l  and cei l i ng sur f aces i n whi ch t hey occur . ] ] [   Pr ovi de st ai nl ess st eel  
f r ames and panel s. ] [   Pr ovi de br ushed al umi num f r ames and panel s. ]   
Pr ovi de exposed f ast eni ngs t hat  appr oxi mat el y mat ch t he col or  and f i ni sh 
of  t he each mat er i al  t o whi ch f ast eni ngs ar e appl i ed.

PART 3   EXECUTI ON

3. 1   PREPARATI ON

Fi el d ver i f y al l  measur ement s pr i or  t o f abr i cat i on.   Ver i f y access door  
l ocat i ons and si zes pr ovi de r equi r ed mai nt enance access t o i nst al l ed 
bui l di ng ser vi ces component s.   Pr ot ect  exi st i ng const r uct i on and compl et ed 
wor k f r om damage dur i ng i nst al l at i on.

3. 2   GENERAL I NSTALLATI ON REQUI REMENTS

I nst al l  i t ems at  l ocat i ons i ndi cat ed,  i n accor dance wi t h manuf act ur er ' s 
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wr i t t en i nst r uct i ons.   I ncl ude mat er i al s and par t s as necessar y f or  a 
compl et e i nst al l at i on of  each i t em.   Conceal  f ast eni ngs wher e 
pr act i cabl e.   Poor  mat chi ng of  hol es t o f ast ener s i s cause f or  r ej ect i on 
of  t he wor k.

3. 3   ACCESS LOCATI ONS

I nst al l  r emovabl e access panel s di r ect l y bel ow each val ve,  f l ow i ndi cat or ,  
damper ,  ai r  spl i t t er  or  ot her  ut i l i t y  r equi r i ng access t hat  i s l ocat ed 
above cei l i ngs,  ot her  t han at  acoust i cal  panel  cei l i ngs,  and t hat  woul d 
ot her wi se not  be accessi bl e.   I nst al l  access door s and panel s per mi t t i ng 
access t o ser vi ce val ves,  t r aps,  damper s,  c l eanout s,  and ot her  mechani cal ,  
el ect r i cal  and conveyor  cont r ol  i t ems conceal ed i n wal l s and par t i t i ons.

3. 4   ACCESS LOCATI ONS I N WET AREAS

When possi bl e,  avoi d l ocat i ng access panel s i n wet  ar eas.   When such 
l ocat i ons cannot  be avoi ded,  pr ovi de moi st ur e r esi st ant  assembl i es as 
i ndi cat ed i n Par t  I  her ei n.

[ 3. 5   RECESSED ACCESS DOORS

I nst al l  f i r e- r at ed access door s i n f i r e- r at ed par t i t i ons and cei l i ngs i n 
accor dance wi t h NFPA 80.

] 3. 6   FI ELD PAI NTI NG

Fi el d pai nt i ng pr i med access door s i n accor dance wi t h t he r equi r ement s of  
Sect i on 09 90 00 PAI NTS AND COATI NGS.

3. 7   DI SSI MI LAR MATERI ALS

Wher e di ssi mi l ar  met al s ar e i n cont act ,  pr ot ect  sur f aces wi t h a coat i ng i n 
accor dance wi t h MPI  79 t o pr event  gal vani c or  cor r osi ve act i on.

3. 8   ADJUSTMENT

Adj ust  har dwar e so t hat  door  panel  opens f r eel y.   Adj ust  door  when cl osed 
cent er  door  panel  i n f r ame.

3. 9   ENVI RONMENTAL CONDI TI ONS

Do not  pai nt  sur f aces when damp or  exposed t o weat her ,  when sur f ace 
t emper at ur e i s bel ow 7 degr ees C or  over  35 degr ees C,  unl ess appr oved by 
t he Cont r act i ng Of f i cer .

        - -  End of  Sect i on - -
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SECTI ON 08 32 13

ALUMI NUM SLI DI NG GLASS DOORS
08/ 20

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

AMERI CAN ARCHI TECTURAL MANUFACTURERS ASSOCI ATI ON ( AAMA)

AAMA/ WDMA/ CSA 101/ I . S. 2/ A440 ( 2017)  Nor t h Amer i can Fenest r at i on 
St andar d/ Speci f i cat i on f or  Wi ndows,  Door s,  
and Skyl i ght s

ASTM I NTERNATI ONAL ( ASTM)

ASTM F842 ( 2017)  St andar d Test  Met hods f or  Measur i ng 
t he For ced Ent r y Resi st ance of  Sl i di ng 
Door  Assembl i es,  Excl udi ng Gl azi ng I mpact

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S A 1514   ( 2015)  Test  Met hod of  Dew Condensat i on f or  
Wi ndows and Door set s

JI S H 4040 ( 2015)  Al umi num and Al umi num Al l oy Bar s 
and Wi r es

JI S A 4702 ( 2021)  Door set s

JI S H 8601   ( 1999)  Anodi c Oxi de Coat i ngs on Al umi num 
and Al umi num Al l oys

JI S R 3222   ( 2003)  Heat - St r engt hened Gl ass

MI NI STRY OF LAND,  I NFRASTRUCTURE,  TRANSPORT AND TOURI SM ( MLI T)

MLI T SS Chapt er  16 ( 2019)  Bui l di ng Const r uct i on St andar d 
Speci f i cat i ons -  Chapt er  16 Openi ng 
Const r uct i on

1. 2   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e [ f or  Cont r act or  Qual i t y 
Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When used,  a desi gnat i on 
f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he 
submi t t al  f or  t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on 
i n t he Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs
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Al umi num sl i di ng gl ass door s

SD- 10 Oper at i on and Mai nt enance Dat a

Al umi num sl i di ng gl ass door s,  Dat a Package 1;  ;  G[ ,  [ _____] ]

1. 2. 1   Shop Dr awi ng I nf or mat i on

Submi t  dr awi ngs f or  al umi num sl i di ng gl ass door s[ ,  scr eens, ]  and 
accessor i es t hat  i ndi cat e el evat i ons of  each door  t ype,  f ul l  s i ze 
sect i ons,  t hi ckness,  nomi nal  gages of  met al ,  f ast eni ngs,  pr oposed met hod 
of  i nst al l at i on and anchor i ng,  t he s i ze and spaci ng and met hod of  gl azi ng,  
det ai l s of  oper at i ng har dwar e,  met hod and mat er i al  f or  weat her st r i ppi ng,  
t ype of  f i ni sh,  and scr een det ai l s.

1. 2. 2   Sampl es I nf or mat i on

Submi t  col or  char t  of  f act or y col or  coat i ngs when f act or y- f i ni shed col or  
coat i ng i s t o be pr ovi ded.

1. 3   TEMPORARY PROTECTI VE COVERI NG

Pr i or  t o shi pment  f r om t he f act or y,  f i ni shed sur f aces of  al umi num sl i di ng 
gl ass door s shal l  r ecei ve a pr ot ect i ve cover i ng of  wat er pr oof  t ape,  
st r i ppabl e pl ast i c,  or  car dboar d t o pr ot ect  agai nst  di scol or at i on and 
sur f ace damage t hat  may occur  dur i ng t r anspor t at i on,  st or age,  and 
const r uct i on act i v i t i es.   Al so,  no coat i ngs or  l acquer s shal l  be appl i ed 
t o sur f aces t o whi ch caul k i ng and gl azi ng compounds must  adher e.   Cover i ng 
shal l  be r eadi l y r emovabl e af t er  i nst al l at i on.

1. 4   DELI VERY AND STORAGE

I nspect  al umi num sl i di ng gl ass door s,  [ i ncl udi ng scr eens, ]  har dwar e and 
accessor i es,  f or  damage and unl oad and st or e door s upr i ght  on pl at f or ms i n 
accessi bl e spaces wi t h a mi ni mum of  handl i ng.   The st or age spaces must  be 
dr y,  adequat el y vent i l at ed,  f r ee f r om heavy dust  and not  subj ect  t o 
combust i on pr oduct s,  sour ces of  wat er  or  ot her  condi t i ons t hat  coul d 
damage t he door .   St or age spaces must  have easy access f or  i nspect i on and 
handl i ng of  door s.

1. 5   EXTRA STOCK

[ Del i ver  an ext r a st ock of  mar ki ngs f or  gl ass panel s t o t he Gover nment  f or  
use i n f ut ur e r epl acement  of  or i gi nal  mar ki ngs.   The ext r a st ock shal l  be 
of  t he same desi gns,  col or s,  and mat er i al s as t he mar ki ngs i nst al l ed on 
t hi s pr oj ect .   Fur ni sh mar ki ngs i n or i gi nal  cont ai ner s or  packages i n a 
quant i t y not  l ess t han [ _____]  per cent  of  t he amount  of  mar ki ngs t o be 
i nst al l ed. ]

PART 2   PRODUCTS

2. 1   ALUMI NUM SLI DI NG GLASS DOORS

Pr ovi de al umi num sl i di ng gl ass door s wi t h s l i di ng panel s and f i xed panel s 
i n t he s i zes and ar r angement s i ndi cat ed and conf or mi ng [ except  f r ame must  
be equi pped wi t h t her mal  bar r i er ] .   [ Mar k panel s i dent i cal l y and 
per manent l y t o v i s i bl y i nt er r upt  t he span of  gl ass.   Use mar ki ngs [ of  t he 
desi gn and col or  i ndi cat ed]  [ appr oxi mat el y 2500 squar e mi l l i met er s]  of  
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opaque,  pr essur e- sensi t i ve v i nyl  f i l m wi t h pr ecoat ed adhesi ve. ]   Sl i di ng 
door  gl azi ng must  be set  i n al umi num f r ames and r ol l er  assembl i es of  
suf f i c i ent  st r engt h t o wi t hst and l at er al  l i ve st r esses and st at i c l oad or  
wei ght  r equi r ement s.

2. 1. 1   Har dwar e

Sl i di ng door  panel  must  have a manual l y oper at ed adj ust abl e l at ch 
[ oper abl e by l at ch handl e or  s l i de bar  f r om i nsi de onl y]  [ oper abl e by a 
f i ve- pi n t umbl er  cyl i nder  l ock on out si de and t humb- t ur n on t he i nsi de]  
[ oper abl e by a f i ve- pi n t umbl er  cyl i nder  l ock f r om ei t her  s i de] .   Fi t  
s l i di ng scr een door  panel  wi t h a sel f - l at chi ng hook or  r ot ar y- t ype l at ch 
oper abl e f r om [ i nsi de onl y]  [ bot h s i des] .   [ Pr ovi de pul l s f or  bot h i nsi de 
and out si de of  s l i di ng panel  and t he sl i di ng scr een panel ] .   [ Pr ovi de a 
pul l  on t he i nsi de of  t he s l i di ng door  panel  and t he sl i di ng scr een panel  
onl y] .   [ Pr ovi de auxi l i ar y pi n l ock [ bot t om]  [ t op and bot t om]  on i nner  
s i de of  s l i di ng gl ass door  panel  opposi t e manual l y oper at ed adj ust abl e 
l at ch. ]  Exposed har dwar e i s t o be al umi num or  st ai nl ess st eel ,  col or  
f i ni shed t o mat ch door  col or  f i ni sh.

2. 1. 2   Gl azi ng

Fact or y gl azed sl i di ng gl ass door s,  i ncl udi ng f i xed panel ,  wi t h 
[ doubl e- gl azed]  gl ass conf or mi ng t o JI S R 3222 not  l ess t han [ 6]  [ _____]  mm
 t hi ck.   [ Doubl e gl azi ng must  have a mi ni mum condensat i on r esi st ance 
f act or  of  [ _____]  i n accor dance wi t h JI S A 1514. ]   Gl azi ng mat er i al  must  
be cer t i f i ed by i ndependent  t est i ng agency.  Set  gl azi ng uni t  i n 
pol yvi nyl - chl or i de or  synt het i c r ubber  gl azi ng channel s.   Channel s must  be 
r eusabl e when r epl aci ng gl ass and have mi t er ed or  cont i nuous cor ner s.   
Channel s exposed t o v i ew must  bl end i n col or  wi t h t he al umi num f r ame 
f i ni sh.

2. 1. 3   Weat her st r i ppi ng

Pr ovi de f our  s i des of  each sl i di ng panel  and i nt er l ocki ng st i l es and j ambs 
wi t h weat her st r i ppi ng.   Weat her st r i ppi ng must  conf or m t o JI S A 4702 and 
must  pr ovi de maxi mum pr ot ect i on agai nst  t he el ement s and be desi gned f or  
ease of  r epl acement .

2. 1. 4   Scr eens

Pr ovi de hor i zont al  s l i di ng al umi num scr eens i n combi nat i on wi t h al umi num 
sl i di ng gl ass door s.   Pr ovi de scr een f r ames shal l  consi st  of  al umi num 
shapes of  s i ze and desi gn st andar d wi t h t he door  manuf act ur er .   Fr ames 
must  have r emovabl e spl i nes of  al umi num or  v i nyl  and must  per mi t  scr eeni ng 
f abr i c r epl acement .   Scr eeni ng shal l  be [ 18 by 16 mesh al umi num conf or mi ng 
t o JI S H 4040, ]  [ _____ col or ]  [ sel ect ed col or  t o mat ch door s] .   I nst al l  
scr eeni ng wi t h weave par al l el  wi t h f r ames and suf f i c i ent l y t i ght  t o 
pr esent  a smoot h appear ance.   Conceal  edges of  scr eeni ng i n t he spl i ne 
channel .  Scr eens must  be compl et e wi t h r ol l er s,  har dwar e,  and accessor i es 
and must  s l i de on or  wi t hi n t r acks pr ovi ded i n t he door  f r ame member s.   
Desi gn and assembl e door s so t hat  al umi num- t o- al umi num cont act  of  movi ng 
member s wi l l  not  occur .   Pr ovi de i nsect - pr oof i ng,  f or med of  wool  pi l e or  
ot her  sui t abl e mat er i al ,  at  i nt er l ocki ng st i l es and j ambs.   Fi ni sh on 
scr een f r ames must  be as speci f i ed f or  door s.

2. 1. 5   Fi ni sh

Bef or e f abr i cat i on,  c l ean sl i di ng gl ass door  uni t s and gi ve a [ c l ear  
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( nat ur al )  anodi zed f i ni sh]  [ _____]  ( col or )  anodi zed f i ni sh i n accor dance 
wi t h t he r equi r ement s of  t he JI S H 8601.   The f i ni sh t hi ckness must  be [  
0. 01 mm or  gr eat er . ]  [ 0. 0175 mm or  gr eat er . ]

2. 2   CAULKI NG AND SEALI NG

As speci f i ed under  Sect i on 07 92 00 JOI NT SEALANTS.

2. 3   FORCED ENTRY RESI STANT DOORS ( U. S.  PRODUCT ONLY)

I n addi t i on t o meet i ng AAMA/ WDMA/ CSA 101/ I . S. 2/ A440,  door s desi gnat ed 
f or ced ent r y r esi st ant  must  conf or m t o ASTM F842.

PART 3   EXECUTI ON

3. 1   I NSTALLATI ON

3. 1. 1   Door s,  Fr ames,  and Accessor i es

I nst al l  door s,  f r ames,  f r ami ng member s,  har dwar e,  and accessor i es i n 
accor dance wi t h appr oved shop dr awi ngs and t he r equi r ement s speci f i ed 
her ei n.   Set  f r ames secur el y anchor ed i n pl ace t o st r ai ght ,  pl umb,  squar e,  
l evel  condi t i on wi t hout  di st or t i on and i n al i gnment .   I nst al l  door  panel s 
t o r et ai n pr oper  weat her i ng cont act  wi t h f r ames.   Caul k met al - t o- met al  
j oi nt s bet ween f r ame member s and r emove excess mat er i al .   Caul k i ng ar ound 
per i met er  of  door  f r ame and wal l  openi ngs t o pr ovi de weat her t i ght  
i nst al l at i on must  be accompl i shed i n accor dance wi t h MLI T SS Chapt er  16 
and manuf act ur er ' s r ecommendat i ons.   Fi ni shed wor k shal l  be r i gi d,  neat  i n 
appear ance,  and f r ee f r om def ect s.   Upon compl et i on,  adj ust  s l i di ng door s 
t o oper at e pr oper l y.   Thor oughl y c l ean al umi num f r ames and gl ass i n 
accor dance wi t h manuf act ur er ' s r ecommendat i on.   Door s damaged pr i or  t o 
compl et i on and accept ance must  be r est or ed t o or i gi nal  manuf act ur ed 
condi t i on or  r epl aced wi t h new door s as di r ect ed.

3. 1. 2   Pr ot ect i on of  Al umi num f r om Di ssi mi l ar  Mat er i al s

3. 1. 2. 1   Al umi num t o Di ssi mi l ar  Met al s

Pr event  al umi num sur f aces f r om cont act i ng di ssi mi l ar  met al s ot her  t han 
st ai nl ess st eel ,  z i nc,  or  whi t e br onze by one or  a combi nat i on of  t he 
f ol l owi ng:

a.   Pai nt  di ssi mi l ar  met al  wi t h one coat  of  heavy- bodi ed bi t umi nous pai nt .

b.   Appl y caul k i ng bet ween al umi num and di ssi mi l ar  met al .

c.   Pai nt  di ssi mi l ar  met al  wi t h pr i mer ,  f ol l owed by one coat  of  al umi num 
pai nt  or  ot her  sui t abl e l ead- f r ee coat i ng.

d.   Use nonabsor pt i ve t ape or  gasket  i n per manent l y dr y l ocat i ons.

3. 1. 2. 2   Dr ai nage f r om Di ssi mi l ar  Met al s

Pai nt  di ssi mi l ar  met al s l ocat ed i n ar eas wher e t hei r  dr ai nage washes over  
al umi num t o pr event  t he st ai ni ng of  al umi num.

3. 1. 2. 3   Al umi num t o Masonr y and Concr et e

Pr event  al umi num sur f aces f r om comi ng i nt o cont act  wi t h mor t ar ,  concr et e,  
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or  ot her  masonr y mat er i al s by appl y i ng one coat  of  heavy- bodi ed bi t umi nous 
pai nt  t o t he al umi num sur f aces.

3. 1. 2. 4   Al umi num t o Wood

Pr event  al umi num sur f aces f r om comi ng i nt o cont act  wi t h wood,  t r eat ed 
wood,  or  s i mi l ar l y absor pt i ve mat er i al s by one or  a combi nat i on of  t he 
f ol l owi ng met hods:

a.   Pai nt  al umi num sur f aces wi t h t wo coat s of  al umi num pai nt  or  one coat  
of  heavy- bodi ed bi t umi nous pai nt .

b.   Pai nt  t he wood,  t r eat ed wood,  or  ot her  absor pt i ve sur f aces wi t h t wo 
coat s of  al umi num pai nt  and seal  cont i guous j oi nt s wi t h caul k i ng 
compound.

        - -  End of  Sect i on - -
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ALUMI NUM- FRAMED ENTRANCES AND STOREFRONTS
08/ 18,  CHG 1:  08/ 18

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

ALUMI NUM ASSOCI ATI ON ( AA)

AA DAF45 ( 2003;  Reaf f i r med 2009)  Desi gnat i on Syst em 
f or  Al umi num Fi ni shes

AMERI CAN ARCHI TECTURAL MANUFACTURERS ASSOCI ATI ON ( AAMA)

AAMA 501 ( 2015)  Met hods of  Test  f or  Ext er i or  Wal l s

AAMA 611 ( 2014)  Vol unt ar y Speci f i cat i on f or  
Anodi zed Ar chi t ect ur al  Al umi num

AAMA 800 ( 2016)  Vol unt ar y Speci f i cat i ons and Test  
Met hods f or  Seal ant s

AAMA 1503 ( 2009)  Vol unt ar y Test  Met hod f or  Ther mal  
Tr ansmi t t ance and Condensat i on Resi st ance 
of  Wi ndows,  Door s and Gl azed Wal l  Sect i ons

AAMA 2605 ( 2020)  Vol unt ar y Speci f i cat i on,  
Per f or mance Requi r ement s and Test  
Pr ocedur es f or  Super i or  Per f or mi ng Or gani c 
Coat i ngs on Al umi num Ext r usi ons and Panel s

AMERI CAN SOCI ETY OF CI VI L ENGI NEERS ( ASCE)

ASCE 7- 16 ( 2017;  Er r at a 2018;  Supp 1 2018)  Mi ni mum 
Desi gn Loads and Associ at ed Cr i t er i a f or  
Bui l di ngs and Ot her  St r uct ur es

ASTM I NTERNATI ONAL ( ASTM)

ASTM B221M ( 2021)  St andar d Speci f i cat i on f or  Al umi num 
and Al umi num- Al l oy Ext r uded Bar s,  Rods,  
Wi r e,  Pr of i l es,  and Tubes ( Met r i c)

ASTM E283 ( 2019)  St andar d Test  Met hod f or  
Det er mi ni ng t he Rat e of  Ai r  Leakage 
Thr ough Ext er i or  Wi ndows,  Cur t ai n Wal l s,  
and Door s Under  Speci f i ed Pr essur e 
Di f f er ences Acr oss t he Speci men

ASTM E330/ E330M ( 2014;  R 2021)  St andar d Test  Met hod f or  
St r uct ur al  Per f or mance of  Ext er i or  
Wi ndows,  Door s,  Skyl i ght s and Cur t ai n 
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Wal l s by Uni f or m St at i c Ai r  Pr essur e 
Di f f er ence

ASTM E331 ( 2000;  R 2023)  St andar d Test  Met hod f or  
Wat er  Penet r at i on of  Ext er i or  Wi ndows,  
Skyl i ght s,  Door s,  and Cur t ai n Wal l s by 
Uni f or m St at i c Ai r  Pr essur e Di f f er ence

ASTM E783 ( 2002;  R 2018)  St andar d Test  Met hod f or  
Fi el d Measur ement  of  Ai r  Leakage Thr ough 
I nst al l ed Ext er i or  Wi ndows and Door s

ASTM E1105 ( 2015;  R 2023)  St andar d Test  Met hod f or  
Fi el d Det er mi nat i on of  Wat er  Penet r at i on 
of  I nst al l ed Ext er i or  Wi ndows,  Skyl i ght s,  
Door s,  and Cur t ai n Wal l s,  by Uni f or m or  
Cycl i c St at i c Ai r  Pr essur e Di f f er ence

ASTM E1424 ( 2022)  St andar d Test  Met hod f or  
Det er mi ni ng t he Rat e of  Ai r  Leakage 
Thr ough Ext er i or  Wi ndows,  Cur t ai n Wal l s,  
and Door s Under  Speci f i ed Pr essur e and 
Temper at ur e Di f f er ences Acr oss t he Speci men

ASTM E1886 ( 2019)  St andar d Test  Met hod f or  
Per f or mance of  Ext er i or  Wi ndows,  Cur t ai n 
Wal l s,  Door s,  and I mpact  Pr ot ect i ve 
Syst ems I mpact ed by Mi ssi l e( s)  and Exposed 
t o Cycl i c Pr essur e Di f f er ent i al s

ASTM E1996 ( 2017)  St andar d Speci f i cat i on f or  
Per f or mance of  Ext er i or  Wi ndows,  Cur t ai n 
Wal l s,  Door s,  and I mpact  Pr ot ect i ve 
Syst ems I mpact ed by Wi ndbor ne Debr i s i n 
Hur r i canes

ASTM F1642/ F1642M ( 2017)  St andar d Test  Met hod f or  Gl azi ng 
and Gl azi ng Syst ems Subj ect  t o Ai r bl ast  
Loadi ngs

BUI LDERS HARDWARE MANUFACTURERS ASSOCI ATI ON ( BHMA)

ANSI / BHMA A156. 4 ( 2013)  Door  Cont r ol s -  Cl oser s

ANSI / BHMA A156. 10 ( 2017)  Power  Oper at ed Pedest r i an Door s

I NTERNATI ONAL CODE COUNCI L ( I CC)

I CC I BC ( 2021)  I nt er nat i onal  Bui l di ng Code

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S A 1516 ( 1998)  Wi ndows and Door set s -  Ai r  
Per meabi l i t y  Test

JI S A 1517 ( 2020)  Wi ndows and Door set s -  
Wat er t i ght ness Test  Under  Dynami c Pr essur e

JI S A 4702 ( 2021)  Door set s
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U. S.  GENERAL SERVI CES ADMI NI STRATI ON ( GSA)

FS TT- P- 645 ( Rev C;  Not i ce 1)  Pr i mer ,  Pai nt ,  
Zi nc- Mol ybdat e,  Al kyd Type

UNDERWRI TERS LABORATORI ES ( UL)

UL 325 ( 2017;  Repr i nt  Feb 2020)  UL St andar d f or  
Saf et y Door ,  Dr aper y,  Gat e,  Louver ,  and 
Wi ndow Oper at or s and Syst ems

1. 2   ADMI NI STRATI VE REQUI REMENTS

1. 2. 1   Pr e- I nst al l at i on Meet i ngs

Conduct  a meet i ng bef or e i nst al l at i on begi ns t o ver i f y t he pr oj ect  
r equi r ement s,  subst r at e condi t i ons,  manuf act ur er ' s i nst al l at i on 
i nst r uct i ons,  and manuf act ur er ' s war r ant y r equi r ement s.

Wi t hi n [ 30]  [ _____]  days of  t he Cont r act  Awar d,  submi t  t he f ol l owi ng f or  
r evi ew and appr oval  by t he Cont r act i ng Of f i cer :

a.   Li st  of  pr oduct  i nst al l at i ons

b.   Sampl e war r ant y

c.   Fi ni sh and col or  sampl es

d.   Manuf act ur er ' s cat al og dat a

Concur r ent l y submi t  cer t i f i ed t est  r epor t s showi ng compl i ance wi t h 
speci f i ed per f or mance char act er i st i cs and UL 325 f or  t he f ol l owi ng:

a.   Wi nd Load ( Resi st ance)  i n accor dance wi t h AAMA 501

b.   Def l ect i on i n accor dance wi t h ASTM F1642/ F1642M

c.   Condensat i on Resi st ance and Ther mal  Tr ansmi t t ance Per f or mance 
Requi r ement s i n accor dance wi t h AAMA 1503

d.   Wat er  I nf i l t r at i on i n accor dance wi t h ASTM E331

e.   St r uct ur al  Requi r ement s i n accor dance wi t h ASTM F1642/ F1642M

1. 3   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  or  " S"  
c l assi f i cat i on.   Submi t t al s not  havi ng a " G"  or  " S"  c l assi f i cat i on ar e 
[ f or  Cont r act or  Qual i t y Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When 
used,  a code f ol l owi ng t he " G"  c l assi f i cat i on i dent i f i es t he of f i ce t hat  
wi l l  r evi ew t he submi t t al  f or  t he Gover nment . ]   Submi t  t he f ol l owi ng i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 01 Pr econst r uct i on Submi t t al s

Sampl e War r ant y;  G[ ,  [ ____] ]

Li st  of  Pr oduct  I nst al l at i ons;  G[ ,  [ ____] ]

SECTI ON 08 41 13  Page 3



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

SD- 02 Shop Dr awi ngs

I nst al l at i on Dr awi ngs;  G[ ,  [ ____] ]

[ Fabr i cat i on Dr awi ngs;  G[ ,  [ ____] ]
]

SD- 03 Pr oduct  Dat a

Manuf act ur er ' s Cat al og Dat a;  G[ ,  [ ____] ]

Fi ni sh;  G[ ,  [ ____] ]

Recycl ed Cont ent  of  Al umi num Mat er i al ;  S

SD- 04 Sampl es

Fi ni sh and Col or  Sampl es;  G[ ,  [ ____] ]

SD- 06 Test  Repor t s

Cer t i f i ed Test  Repor t s;  G[ ,  [ ____] ]

Def l ect i on

Ai r  I nf i l t r at i on

Condensat i on Resi st ance and Ther mal  Tr ansmi t t ance

Wat er  I nf i l t r at i on

SD- 08 Manuf act ur er ' s I nst r uct i ons

Manuf act ur er ' s I nst r uct i ons

SD- 11 Cl oseout  Submi t t al s

Manuf act ur er ' s Pr oduct  War r ant y

1. 4   QUALI TY CONTROL

1. 4. 1   Qual i f i cat i ons

1. 4. 1. 1   I nst al l er  Qual i f i cat i ons

Pr ovi de document at i on of  t he i nst al l er ' s exper i ence [ as det er mi ned by t he 
Cont r act or ]  i n per f or mi ng t he wor k speci f i ed i n t hi s sect i on.

Ensur e t hat  t he i nst al l er s ar e speci al i zed i n wor k s i mi l ar  t o t hat  
r equi r ed f or  t hi s pr oj ect ,  and t hat  t hey ar e accept abl e t o pr oduct  
manuf act ur er .

1. 4. 1. 2   Manuf act ur er  Qual i f i cat i ons

Ensur e t hat  manuf act ur er s meet  t he r equi r ement s speci f i ed i n t hi s sect i on 
and pr oj ect  dr awi ngs.

Ensur e t hat  t he manuf act ur er  i s capabl e of  pr ovi di ng f i el d ser vi ce 
r epr esent at i on dur i ng const r uct i on,  appr ovi ng accept abl e i nst al l er s and 
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appr ovi ng appl i cat i on met hods.

1. 4. 2   Si ngl e- Sour ce Responsi bi l i t y

When al umi num ent r ances ar e par t  of  a bui l di ng encl osur e syst em,  t hat  
i ncl udes st or ef r ont  f r ami ng,  wi ndows,  a cur t ai n wal l  syst em,  and r el at ed 
pr oduct s,  pr ovi de bui l di ng encl osur e syst em pr oduct s f r om a si ngl e- sour ce 
manuf act ur er .

Use a s i ngl e sour ce manuf act ur er  wi t h sol e r esponsi bi l i t y  f or  pr ovi di ng 
desi gn,  st r uct ur al  engi neer i ng,  and cust om f abr i cat i on f or  door  por t al  
syst ems and f or  suppl y i ng component s,  mat er i al s,  and pr oduct s.   Do not  use 
pr oduct s pr ovi ded f r om numer ous sour ces f or  assembl y at  t he s i t e.   Ensur e 
t hat  t he f ol l owi ng wor k i t ems and component s ar e f abr i cat ed or  suppl i ed by 
a s i ngl e sour ce ar e:

a.   Door  assembl i es t o be i nst al l ed i n door  por t al s as speci f i ed i n 
[ Sect i on 08 11 16 ALUMI NUM DOORS AND FRAMES] [ _____] .

b.   Gl azed wal l s t o be const r uct ed ar ound door  por t al s as speci f i ed i n 
[ t hi s Sect i on] [ _____] .

c.   Door  oper at i ng har dwar e t o be i nst al l ed on or  wi t hi n door  por t al s as 
speci f i ed i n Sect i on 08 71 00 DOOR HARDWARE.

d.   Gl ass as speci f i ed i n [ Sect i on 08 81 00 GLAZI NG] [ _____] .

1. 5   DELI VERY,  STORAGE,  AND HANDLI NG

1. 5. 1   Or der i ng

To avoi d const r uct i on del ays,  compl y wi t h t he manuf act ur er ' s l ead- t i me 
r equi r ement s and i nst r uct i ons f or  or der i ng.

1. 5. 2   Packi ng,  Shi ppi ng,  Handl i ng and Unl oadi ng

Del i ver  mat er i al s i n t he manuf act ur er ' s or i gi nal ,  unopened,  undamaged 
cont ai ner s wi t h i dent i f i cat i on l abel s i nt act .

1. 5. 3   St or age and Pr ot ect i on

St or e mat er i al s i n a way t hat  pr ot ect s t hem f r om exposur e t o har mf ul  
weat her  condi t i ons.   Avoi d damagi ng t he st or ef r ont  mat er i al  and component s 
dur i ng handl i ng.   Pr ot ect  st or ef r ont  mat er i al  agai nst  damage f r om 
el ement s,  const r uct i on act i v i t i es,  and ot her  hazar ds bef or e,  dur i ng,  and 
af t er  st or ef r ont  i nst al l at i on.

Do not  use adhesi ve paper s or  spr ayed coat i ngs t hat  become f i r ml y bonded 
when exposed t o sunl i ght .   Do not  l eave coat i ng r esi due on sur f aces.

1. 6   PROJECT /  SI TE CONDI TI ONS

1. 6. 1   Fi el d Measur ement s

Ver i f y act ual  measur ement s or  openi ngs by t aki ng f i el d measur ement s bef or e 
f abr i cat i on;  r ecor d t hese measur ement s on shop dr awi ngs.   To avoi d 
const r uct i on del ays,  coor di nat e f i el d measur ement s,  and f abr i cat i on 
schedul e wi t h const r uct i on pr ogr ess.
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1. 7   WARRANTY

Pr ovi de a wr i t t en manuf act ur er ' s war r ant y,  execut ed by a company of f i c i al ,  
war r ant i ng agai nst  def ect s i n mat er i al s and pr oduct s f or  [ _____]  [ 2]  year s 
f r om t he dat e of  shi pment .   War r ant  t hat  t he door  cor ner  const r uct i on i s 
f or  t he l i f e of  t he pr oj ect . [   Pr ovi de a wr i t t en i nst al l er ' s war r ant y,  
war r ant i ng wor k t o be wat er t i ght  and f r ee f r om def ect i ve mat er i al s,  
def ect i ve wor kmanshi p,  and gl ass br eakage as a r esul t  of  def ect i ve desi gn,  
and agr eei ng t o r epl ace component s t hat  f ai l  wi t hi n [ _____]  [ 2]  year s. ]

The war r ant y st at es t he f ol l owi ng:

a.   Wat er t i ght  and ai r t i ght  syst em i nst al l at i on i s compl et ed wi t hi n 
speci f i ed t ol er ances.

b.   The compl et ed i nst al l at i on r emai ns f r ee of  r at t l es,  wi nd whi st l es and 
noi se caused by t her mal  movement  and wi nd pr essur e.

c.   Syst em i s st r uct ur al l y sound and f r ee f r om di st or t i on.

d.   Gl ass and gl azi ng gasket s wi l l  not  br eak or  " pop"  f r om f r ames as a 
r esul t  of  desi gn,  wi nd l oad pr essur e,  movement  caused by expansi on or  
cont r act i on,  or  st r uct ur al  l oadi ng.

e.   Gl azi ng seal ant s and gasket s r emai n f r ee of  abnor mal  det er i or at i on or  
di s l ocat i on as a r esul t  of  sunl i ght ,  weat her ,  or  oxi dat i on.

[ Pr ovi de wr i t t en war r ant y st at i ng t hat  t he or gani c coat i ng f i ni sh wi l l  not  
f ade mor e t han 10 per cent  or  show chal k i ng,  yel l owi ng,  peel i ng,  cr acki ng,  
pi t t i ng,  cor r odi ng or  var i at i ons i n col or ,  or  gl oss det er i or at i on beyond 
t he manuf act ur er ' s descr i pt i ve st andar ds f or  [ _____]  year s f r om t he 
shi pment  dat e and agr eei ng t o pr ompt l y cor r ect  def ect s.

]
[ Pr ovi de a wr i t t en t her mal  i nt egr i t y war r ant y f or  [ _____]  year s f r om shi p 

dat e agai nst  t her mal  bar r i er  syst em f ai l ur e r esul t i ng f r om t he f ol l owi ng:

a.   Longi t udi nal  and t r ansver se t her mal  bar r i er  shr i nkage.

b.   Ther mal  bar r i er  cr acki ng.

c.   St r uct ur al  f ai l ur e of  t he t her mal  bar r i er  mat er i al .

d.   Loss of  adhesi on or  l oss of  pr escr i bed edge pr essur e on gl azi ng 
mat er i al ,  r esul t i ng i n excessi ve ai r  and wat er  i nf i l t r at i on.

] PART 2   PRODUCTS

2. 1   SYSTEM DESCRI PTI ON

Pr ovi de al umi num ent r ances,  wi t h gl ass and gl azi ng,  door  har dwar e,  and 
component s.

Al umi num ent r ances i ncl ude i mpact  r esi st ance ent r ances;  [ medi um st i l e,  
88. 9 mm]  [ _____]  ver t i cal  f ace di mensi on,  [ 44. 45 mm ]  [ _____]  dept h,  f or  
i nt er i or  st r uct ur al  s i l i cone gl aze,  f or  hi gh- t r af f i c / i mpact - r esi st ant  
appl i cat i ons.
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2. 1. 1   Desi gn Requi r ement s f or  Al umi num ( Ent r ances and Component s)

Pr ovi de a door  por t al  syst em desi gned t o wi t hst and t he f ol l owi ng l oads 
wi t hout  br eakage,  l oss,  f ai l ur e of  seal s,  pr oduct  det er i or at i on,  or  ot her  
def ect s.

a.   Dead and Li ve Loads:   Det er mi ned by ASCE 7- 16 and cal cul at ed i n 
accor dance wi t h appl i cabl e codes.

b.   Sei smi c Loads:   Desi gn and i nst al l  t he syst em t o compl y wi t h t he 
sei smi c r equi r ement s f or  t he pr oj ect  l ocat i on i n accor dance wi t h 
Sect i on 1613 of  t he I nt er nat i onal  Bui l di ng Code,  I CC I BC.

c.   Wi nd Loads:   Desi gn and i nst al l  t he syst em so t hat  t he ef f ect s of  wi nd 
l oad act i ng i nwar d and out war d nor mal  t o t he pl ane of  t he wal l  ar e i n 
accor dance wi t h ASTM E330/ E330M.

d.   Ther mal  Loads And Movement :

( 1)  Ambi ent  Temper at ur e Range:   [ 67] [ _____]  degr ees C

( 2)  Mat er i al  Sur f aces Range:   [ 100] [ _____]  degr ees C

e.   Wat er  and Ai r  Resi st ance:   Pr ovi de weat her st r i ppi ng,  ext er i or  gasket s,  
seal ant s,  and ot her  accessor i es t o r esi st  wat er  and ai r  penet r at i on.

f .   I mpact - Pr ot ect i ve Syst ems Pr ovi de an i mpact - pr ot ect i ve syst em i n 
accor dance wi t h [ ASTM E1886] [ ASTM E1996] .

2. 1. 1. 1   Mat er i al  St andar d

ASTM B221M;  6063- T5 al l oy and t emper ed.

Pr ovi de door  st i l e and r ai l  f ace di mensi ons of  t he ent r ance door s as 
f ol l ows:

Ver t i cal  St i l e Top Rai l Bot t om Rai l

8. 89 cm 8. 89 cm 16. 51 cm

Pr ovi de maj or  por t i ons of  t he door  member s at  0. 3175 cm nomi nal  i n 
t hi ckness and gl azi ng mol di ng at  0. 127 cm t hi ck.

2. 1. 1. 2   Recycl ed Cont ent

Pr ovi de al umi num f r amed ent r ances and st or ef r ont s t hat  have a mi ni mum of  
20 per cent  r ecycl ed cont ent  based upon t he al umi num bi l l et  used i n t he 
or i gi nal  mat er i al .   Pr ovi de dat a i ndi cat i ng per cent age of  r ecycl ed cont ent  
of  al umi num mat er i al .

2. 1. 1. 3   Seal ant s

Pr ovi de ei t her  et hyl ene pr opyl ene di ene monomer  ( EPDM)  el ast omer i c 
ext r usi ons or  t her mopl ast i c el ast omer  gl azi ng gasket s.   St r uct ur al  
s i l i cone seal ant  i s r equi r ed.

I nt er nal  Seal ant s:   Pr ovi de seal ant s t hat  accor di ng t o t he manuf act ur er  
wi l l  r emai n per manent l y el ast i c,  t acky,  non- dr yi ng,  non- mi gr at i ng,  and 
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weat her  t i ght .

2. 1. 1. 4   Ther mal  Bar r i er

Use a r i gi d,  st r uct ur al  t her mal  bar r i er  t o separ at e al l  ext er i or  al umi num 
f r om i nt er i or  al umi num.   For  pur poses of  t hi s speci f i cat i on,  a st r uct ur al  
t her mal  bar r i er  i s  def i ned as a syst em t hat  t r ansf er s shear  dur i ng bendi ng 
and,  t her ef or e,  pr omot es composi t e act i on bet ween t he ext er i or  and 
i nt er i or  ext r usi ons.   Do not  use a nonst r uct ur al  t her mal  bar r i er .   Ensur e 
t hat  t he t her mal  bar r i er  pr ovi des a st r uct ur al  connect i on bet ween t he t wo 
si des of  t he door .

2. 2   FABRI CATI ON

Pr ovi de t he f ol l owi ng i nf or mat i on when submi t t i ng f abr i cat i on dr awi ngs f or  
cust om f abr i cat i ons:

a.   I ndi cat e el evat i ons,  det ai l ed desi gn,  di mensi ons,  member  pr of i l es,  
j oi nt  l ocat i ons,  ar r angement  of  uni t s,  and member  connect i ons.

b.   Show t he f ol l owi ng i t ems:

( 1)  Det ai l s of  speci al  shapes.

( 2)  Rei nf or ci ng.

( 3)  Anchor age syst em.

( 4)  I nt er f aci ng wi t h bui l di ng const r uct i on.

( 5)  Pr ovi s i ons f or  expansi on and cont r act i on.

[ ( 6)  Ther mal  br eaks.
]

c.   I ndi cat e t ypi cal  gl azi ng det ai l s[ ,  l ocat i ons of  var i ous t ypes and 
t hi ckness of  gl ass] [ ,  emer gency br eakout  l ocat i ons, ]  and i nt er nal  
seal ant  r equi r ement s as r ecommended by t he seal ant  manuf act ur er .

d.   Cl ear l y i ndi cat e l ocat i ons of  exposed f ast ener s and j oi nt s.

e.   Cl ear l y show wher e and how t he manuf act ur er ' s syst em devi at es f r om 
Cont r act  dr awi ngs and t hese speci f i cat i ons.

2. 2. 1   Ent r ance Syst em Fabr i cat i on

Pr ovi de door  cor ner  const r uct i on consi st i ng of  mechani cal  c l i p f ast eni ng,  
SI GMA deep penet r at i on pl ug wel ds and 2. 8575 cm l ong f i l l et  wel ds i nsi de 
and out si de al l  f our  cor ner s.   Pr ovi de a hook- i n t ype ext er i or  gl azi ng 
st op wi t h EPDM gl azi ng gasket s r ei nf or ced wi t h non- st r et chabl e cor d.   
Pr ovi de an i nt er i or  gl azi ng st op t hat  i s mechani cal l y f ast ened t o t he door  
member  and t hat  i ncor por at es a s i l i cone- compat i bl e spacer  used wi t h 
s i l i cone seal ant .

Accur at el y f i t  and secur e j oi nt s and cor ner s.   Make j oi nt s hai r l i ne i n 
appear ance.   Remove bur r s and smoot h edges.   Pr epar e component s wi t h 
i nt er nal  r ei nf or cement  f or  door  har dwar e.   Ar r ange f ast ener s and 
at t achment s so t hat  t hey ar e conceal ed f r om vi ew.

Separ at e di ssi mi l ar  met al s wi t h pr ot ect i ve coat i ng or  pr e- f or med 
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separ at or s t o pr event  cont act  and cor r osi on.

2. 2. 2   Shop Assembl y

Fabr i cat e and assembl e uni t s wi t h j oi nt s onl y at  t he i nt er sect i on of  
al umi num member s wi t h hai r l i ne j oi nt s;  r i gi dl y secur e t hese uni t s,  and 
seal  t hem i n accor dance wi t h t he manuf act ur er ' s r ecommendat i ons.

2. 2. 2. 1   Wel di ng

Conceal  wel ds on al umi num member s i n accor dance wi t h AWS r ecommendat i ons 
or  met hods r ecommended by t he manuf act ur er .   Member s showi ng wel di ng bl oom 
or  di scol or at i on on f i ni sh or  mat er i al  di st or t i on wi l l  be r ej ect ed by t he 
Cont act i ng Of f i cer .

2. 2. 3   Fi ni sh

Bef or e f abr i cat i on,  c l ean t he uni t s and gi ve t hem a [ AA- M- 10- C22- A31 cl ear  
( nat ur al )  anodi zed f i ni sh]  [ AA- M- 10- C22- A41 cl ear  ( nat ur al )  anodi zed 
f i ni sh]  [ AA- M- 10- C22- A32 [ _____]  ( col or )  anodi zed f i ni sh]  [ AA- M- 10- C22- A42 
[ _____]  ( col or )  anodi zed f i ni sh]  i n accor dance wi t h t he r equi r ement s of  
t he AA DAF45.   The f i ni sh t hi ckness i s [ A41,  0. 01 mm or  gr eat er . ]  [ A42,  
0. 0175 mm or  gr eat er . ]

a.   Or gani c Coat i ng ( hi gh- per f or mance ext er i or  coat i ng) :

( 1)  Compl y wi t h r equi r ement s of  AAMA 2605.

( 2)  Cl ean sur f aces and pr et r eat  t hem wi t h a conver si on coat i ng bef or e 
appl y i ng 0. 0076 dr y- f i l m t hi ckness of  epoxy or  acr yl i c pr i mer  
accor di ng t o t he r ecommendat i ons of  t he f i ni sh coat  manuf act ur er .

( 3)  Appl y a f i ni sh coat  of  [ 70 per cent ] [ _____]  mi ni mum f l uor opol ymer  
r esi n f used t o pr i med sur f aces at  t he t emper at ur e r ecommended by 
t he manuf act ur er  and at  a mi ni mum dr y f i l m t hi ckness of  0. 25 mm.

( 4)  Use a 2- ,  3- ,  or  4- coat  syst em as r equi r ed f or  t he col or  sel ect ed.

[ b.   Cl ear  Anodi zed;  Conf or mi ng t o [ AA- M12C22A31] [ _____]  and AAMA 611.

Sel ect  and edi t  t he f ol l owi ng i t ems f or  t he appr opr i at e f i ni sh;  del et e 
t ypes t hat  do not  appl y.

( 1)  Ar chi t ect ur al  Cl ass I I  [ _____]

( 2)  Et ched,  medi um mat t e [ _____]

( 3)  Cl ear  anodi c coat i ng,  0. 10 mm mi ni mum t hi ckness [ _____]

]
[ c.   Col or  Anodi zed:   Conf or mi ng t o [ AA- M12C22A [ 34]  [ 44] ]  [ _____]  and 

AAMA 611

Sel ect  and edi t  t he f ol l owi ng i t ems f or  appr opr i at e f i ni sh;  del et e t ypes 
t hat  do not  appl y.

( 1)  Ar chi t ect ur al  Cl ass [ I I ]  [ I ]

( 2)  Et ched,  medi um mat t e
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( 3)  [ Bl ack]  [ dar k br onze] [  medi um br onze]  [ l i ght  br onze]  anodi c 
coat i ng, [ 0. 010 mm] [ 0. 018 mm]  mi ni mum t hi ckness

] 2. 2. 4   Fabr i cat i on Tol er ance

Fabr i cat e and assembl e uni t s wi t h j oi nt s onl y at  i nt er sect i on of  al umi num 
member s wi t h hai r l i ne j oi nt s;  r i gi dl y secur e t hese uni t s,  and seal  t hem i n 
accor dance wi t h t he manuf act ur er ' s r ecommendat i ons.

Fabr i cat e al umi num ent r ances i n accor dance wi t h t he ent r ance 
manuf act ur er ' s pr escr i bed t ol er ances.

2. 2. 4. 1   Mat er i al  Cut s

Squar e t o 0. 8 mm of f  squar e,  over  l ar gest  di mensi on;  pr opor t i onat e amount  
of  0. 8 mm on t he t wo di mensi ons.

[ 2. 2. 4. 2   Maxi mum Of f set  at  Consecut i ve Member s

0. 4 mm i n al i gnment  bet ween t wo consecut i ve member s i n l i ne,  end t o end.

] [ 2. 2. 4. 3   Maxi mum Of f set  at  Gl azi ng Pocket  Cor ner s

0. 4 mm bet ween f r ami ng member s at  gl azi ng pocket  cor ner s.

] 2. 2. 4. 4   Joi nt s

Bet ween adj acent  member s i n same assembl y:   Joi nt s ar e hai r l i ne and squar e 
t o t he adj acent  member .

2. 2. 4. 5   Var i at i on

I n squar i ng di agonal s f or  door s and f abr i cat ed assembl i es:   1. 6 mm.

2. 2. 4. 6   Fl at ness

For  door s and f abr i cat ed assembl i es:  1. 6 mm of  neut r al  pl ane.

2. 3   MATERI ALS

2. 3. 1   Seal ant s

[ Ref er  t o Sect i on 07 92 00 JOI NT SEALANTS.   ] Ensur e t hat  al l  seal ant s 
conf or m t o AAMA 800.

2. 3. 2   Gl ass

Ref er  t o Sect i on 08 81 00 GLAZI NG.

2. 4   ACCESSORI ES

2. 4. 1   Fast ener s

Pr ovi de st ai nl ess st eel  f ast ener s i n ar eas wher e t he f ast ener s ar e exposed.

Use non- cor r osi ve and compat i bl e f ast ener s wi t h component s bei ng 
f ast ened.   Do not  use exposed f ast ener s,  except  wher e unavoi dabl e f or  
appl i cat i on of  har dwar e.
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I n ar eas wher e f ast ener s ar e not  exposed,  use al umi num,  non- magnet i c 
st ai nl ess st eel ,  or  ot her  mat er i al s war r ant ed by t he manuf act ur er .

For  exposed l ocat i ons,  pr ovi de count er sunk Phi l l i ps head scr ews when i t ems 
wi t h a mat chi ng f i ni sh ar e f ast ened.   For  conceal ed l ocat i ons,  pr ovi de t he 
manuf act ur er ' s st andar d f ast ener s.

Pr ovi de nut s or  washer s t hat  have been desi gned wi t h a means t o pr event  
di sengagement ;  do not  def or m f ast ener  t hr eads.

2. 4. 2   Per i met er  Anchor s

When st eel  anchor s ar e used,  pr ovi de i nsul at i on bet ween st eel  mat er i al  and 
al umi num mat er i al  t o pr event  gal vani c act i on.

2. 4. 2. 1   I nser t s and Anchor age Devi ces

Pr ovi de manuf act ur er ' s st andar d f or med or  f abr i cat ed assembl i es,  st eel  or  
al umi num,  of  shapes,  pl at es,  bar s,  or  t ubes.   Shop- coat  st eel  assembl i es 
af t er  f abr i cat i on wi t h an al kyd zi nc chr omat e pr i mer  compl yi ng wi t h 
FS TT- P- 645.

2. 4. 3   St andar d Ent r ance Har dwar e

2. 4. 3. 1   Weat her st r i ppi ng

Equi p meet i ng st i l es on pai r s of  door s wi t h an adj ust abl e ast r agal  usi ng 
wool  pi l e wi t h a pol ymer i c f i n.

Pr ovi de door  weat her st r i ppi ng on a s i ngl e- act i ng of f set  pi vot  or  but t - hung 
door  and f r ame ( s i ngl e or  pai r s)  consi st i ng of  a t her mopl ast i c el ast omer  
weat her st r i ppi ng on a t ubul ar  shape wi t h a semi - r i gi d pol ymer i c backi ng.

Pr ovi de si l l - sweep st r i ps:   Pr ovi de an EPDM bl ade gasket  sweep st r i p i n an 
al umi num ext r usi on appl i ed t o t he i nt er i or  exposed sur f ace of  t he bot t om 
r ai l  wi t h conceal ed f ast ener s.   ( Pr ovi de as necessar y t o meet  speci f i ed 
per f or mance t est s. )

2. 4. 3. 2   Thr eshol d

Pr ovi de an ext r uded al umi num t hr eshol d,  one pi ece per  door  openi ng,  wi t h 
r i bbed sur f ace.

2. 4. 3. 3   Of f set  Pi vot s

Pr ovi de t he manuf act ur er ' s st andar d t op and bot t om pi vot s wi t h one 
i nt er medi at e of f set  pi vot .

2. 4. 3. 4   Pani c Devi ce

Pr ovi de t he manuf act ur er ' s r ecommended st andar d pani c har dwar e.

2. 4. 3. 5   Cl oser

Pr ovi de a sur f ace cl oser  i n accor dance wi t h ANSI / BHMA A156. 4.
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2. 4. 3. 6   Secur i t y Lock or  Dead Lock

Pr ovi de [ A/ R MS 1850A l ock wi t h t wo A/ R 1871 cyl i nder  oper at ed f l ush 
bol t s]  [ _____] .

2. 4. 3. 7   Cyl i nder ( s) / Thumb- t ur n

Pr ovi de t he manuf act ur er ' s r ecommended st andar d.

2. 4. 3. 8   Cyl i nder  Guar d

Pr ovi de t he manuf act ur er ' s r ecommended st andar d.

PART 3   EXECUTI ON

3. 1   EXAMI NATI ON

3. 1. 1   Si t e Ver i f i cat i on of  Condi t i ons

Ver i f y t hat  t he condi t i on of  subst r at e pr evi ousl y i nst al l ed under  ot her  
sect i ons i s accept abl e f or  pr oduct  i nst al l at i on i n accor dance wi t h t he 
manuf act ur er ' s i nst r uct i ons.  

Ver i f y t hat  openi ngs ar e s i zed t o r ecei ve t he st or ef r ont  syst em and t hat  
t he s i l l  pl at e i s l evel  i n accor dance wi t h t he manuf act ur er ' s accept abl e 
t ol er ances.

3. 2   PREPARATI ON

Fi el d- ver i f y di mensi ons bef or e f abr i cat i ng component s f or  t he door  por t al  
assembl y.

Coor di nat e r equi r ement s f or  l ocat i ons of  bl ockout s f or  anchor age of  door  
por t al  col umns and ot her  embedded component s wi t h Sect i on 03 30 00 
CAST- I N- PLACE CONCRETE.

Coor di nat e t he er ect i on of  door  por t al  wi t h i nst al l at i on of  sur r oundi ng 
gl ass wal l  and door  assembl i es.   Ensur e t hat  t he door  por t al s can pr ovi de 
suppor t  and anchor age f or  assembl y component s.

Coor di nat e el ect r i cal  r equi r ement s f or  [ aut omat i c door  assembl i es]  
[ el ect r i f i ed door  har dwar e]  t o ensur e pr oper  power  sour ce,  condui t ,  
wi r i ng,  and boxes.

3. 2. 1   Adj acent  Sur f aces Pr ot ect i on

Pr ot ect  adj acent  wor k ar eas and f i ni sh sur f aces f r om damage dur i ng pr oduct  
i nst al l at i on.

3. 2. 2   Al umi num Sur f ace Pr ot ect i on

Pr ot ect  al umi num sur f aces f r om cont act  wi t h l i me,  mor t ar ,  cement ,  aci ds,  
and ot her  har mf ul  cont ami nant s.

3. 3   I NSTALLATI ON

Submi t  i nst al l at i on dr awi ngs f or  r evi ew and appr oval .

I nst al l  t he ent r ance syst em i n accor dance wi t h t he manuf act ur er ' s 
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i nst r uct i ons and t he AAMA st or ef r ont  and ent r ance gui de speci f i cat i ons 
manual .   At t ach t he ent r ance syst em t o t he st r uct ur e,  al l owi ng i t  t o be 
adj ust ed t o accommodat e const r uct i on t ol er ances and ot her  i r r egul ar i t i es.   
Pr ovi de al i gnment  at t achment s and shi ms t o per manent l y f ast en t he syst em 
t o t he bui l di ng st r uct ur e.   Al i gn t he assembl y so t hat  i t  i s  pl umb and 
l evel ,  and f r ee of  war p and t wi st .   Mai nt ai n assembl y di mensi onal  
t ol er ances al i gni ng wi t h adj acent  wor k.

Set  t hr eshol ds i n a bed of  mast i c and secur e t he t hr eshol ds.   Pr ot ect  
al umi num member s i n cont act  wi t h masonr y,  st eel ,  concr et e,  or  di ssi mi l ar  
mat er i al s usi ng nyl on pads or  a bi t umi nous coat i ng.   Shi m and br ace t he 
al umi num syst em bef or e anchor i ng t he syst em t o t he st r uct ur e.   Ver i f y t hat  
weep hol es ar e open,  and t he met al  j oi nt s ar e seal ed i n accor dance wi t h 
t he manuf act ur er ' s i nst al l at i on i nst r uct i ons.   Seal  met al - t o- met al  j oi nt s 
usi ng a seal ant  r ecommended by t he syst em manuf act ur er .

3. 3. 1   Tol er ances

Ensur e t hat  t ol er ances f or  wal l  t hi ckness and ot her  cr oss- sect i onal  
di mensi ons of  ent r ance member s ar e nomi nal  and i n compl i ance wi t h Al umi num 
St andar ds and Dat a,  publ i shed by t he Al umi num Associ at i on.

3. 3. 2   Adj ust i ng

Adj ust  oper at i ng har dwar e f or  smoot h oper at i on,  and as r ecommended by t he 
manuf act ur er .

3. 3. 3   Rel at ed Pr oduct s I nst al l at i on Requi r ement s

3. 3. 3. 1   Seal ant s ( Per i met er )

Ref er  t o Sect i on 07 92 00 JOI NT SEALANTS.

3. 3. 3. 2   Gl ass

Ref er  t o Sect i on 08 81 00 GLAZI NG.

3. 4   FI ELD QUALI TY CONTROL

3. 4. 1   Ai r  I nf i l t r at i on

Test  ai r  i nf i l t r at i on i n accor dance wi t h ASTM E783 or  JI S A 1516.

Submi t  cer t i f i ed t est  r epor t s showi ng compl i ance wi t h speci f i ed 
per f or mance char act er i st i cs as f ol l ows:

a.   For  s i ngl e- act i ng of f set  pi vot ,  but t  hung,  or  cont i nuous gear ed hi nge 
ent r ances i n t he c l osed and l ocked posi t i on,  t est  t he speci men i n 
accor dance wi t h ANSI / BHMA A156. 10,  and ASTM E283 at  a pr essur e 
di f f er ent i al  of  7. 7. 67 ki l ogr am/ squar e met er  f or  pai r s of  door s;  
ensur e t hat  maxi mum i nf i l t r at i on f or  a pai r  of  2. 13 met er  by 2. 44 met er
 ent r ance door s and f r ame i s 0. 034 cubi c met er s per  mi nut e/ squar e met er
 .

b.   Ensur e t he maxi mum al l owabl e i nf i l t r at i on f or  a compl et ed st or ef r ont  
syst em does not  exceed 0. 0017 cubi c met er s/ squar e met er  when t est ed i n 
accor dance wi t h ASTM E1424 at  a di f f er ent i al  st at i c pr essur e of  299 Pa.
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3. 4. 2   Wi nd Loads

Pr ovi de a compl et ed st or ef r ont  syst em capabl e of  wi t hst andi ng wi nd 
pr essur e l oads,  nor mal  t o t he wal l  pl ane i ndi cat ed,  as f ol l ows:

a.   Ext er i or  Wal l s

( 1)  Posi t i ve Pr essur e:   [ _____]  k i l ogr am/ squar e met er

( 2)  Negat i ve Pr essur e:   [ _____]  k i l ogr am/ squar e met er

b.   I nt er i or  Wal l s:  ( pr essur e act i ng i n ei t her  di r ect i on)   [ _____]  
k i l ogr am/ squar e met er

3. 4. 3   Def l ect i on

Submi t  cer t i f i ed t est  r epor t s showi ng t hat  t he maxi mum al l owabl e 
def l ect i on i n a member  when t est ed i n accor dance wi t h ASTM E330/ E330M or  
JI S A 4702wi t h al l owabl e st r ess of  L/ 175 or  19. 1 mm maxi mum.

3. 4. 4   Condensat i on Resi st ance and Ther mal  Tr ansmi t t ance

Submi t  cer t i f i ed t est  r epor t s showi ng compl i ance wi t h speci f i ed 
per f or mance char act er i st i cs as f ol l ows:

a.   U- Val ue Requi r ement s:

( 1)  Per f or m t est  i n accor dance wi t h t he AAMA 1503 pr ocedur e and on t he 
conf i gur at i on speci f i ed t her ei n.

( 2)  Ther mal  Tr ansmi t t ance ( " U"  Val ue)  maxi mum [ _____]  [ 3. 69 W/ sqm/ deg 
C]  at  [ _____]  [ 24. 14]  kmph ext er i or  wi nd.

b.   CRF Cl ass Requi r ement s:

( 1)  Per f or m a t est  i n accor dance wi t h AAMA 1503.

( 2)  Condensat i on Resi st ance Fact or  Requi r ement s ( CRF)  mi ni mum [ _____] .

3. 4. 5   Wat er  I nf i l t r at i on

Submi t  cer t i f i ed t est  r epor t s showi ng t hat  t he syst em i s desi gned t o 
pr ovi de no uncont r ol l ed wat er  when t est ed i n accor dance wi t h ASTM E1105 or  
JI S A 1517 at  a st at i c pr essur e of  956 Pa.

3. 5   ADJUSTI NG AND CLEANI NG

3. 5. 1   Pr ot ect i on

Pr ot ect  t he i nst al l ed pr oduct ' s f i ni sh sur f aces f r om damage dur i ng 
const r uct i on.   Pr ot ect  t he al umi num st or ef r ont  syst em f r om damage f r om 
gr i ndi ng and pol i shi ng compounds,  pl ast er ,  l i me,  aci d,  cement ,  or  ot her  
har mf ul  cont ami nant s.

3. 5. 2   Cl eani ng

Repai r  or  r epl ace damaged i nst al l ed pr oduct s.   Cl ean i nst al l ed pr oduct s i n 
accor dance wi t h manuf act ur er ' s i nst r uct i ons bef or e accept ance r emove 
excess mast i c,  mast i c smear s,  and ot her  f or ei gn mat er i al s.   Remove 
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const r uct i on debr i s f r om t he pr oj ect  s i t e and l egal l y di spose of  t hi s 
debr i s.

3. 6   WARRANTY

Submi t  [ t hr ee]  [ _____]  s i gned copi es of  t he manuf act ur er ' s pr oduct  war r ant y
 f or  t he ent r ance syst em as f ol l ows:

a.   War r ant y Per i od:   [ Fi ve]  [ _____]  year s f r om Dat e of  Subst ant i al  
Compl et i on of  t he pr oj ect ,  pr ovi ded t hat  t he Li mi t ed War r ant y begi ns 
no l at er  t han [ 6]  [ _____]  mont hs f r om t he dat e of  shi pment  by t he 
manuf act ur er .   I n addi t i on,  suppor t  wel ded door  cor ner  const r uct i on 
wi t h a l i mi t ed l i f et i me war r ant y f or  t he l i f e of  t he door  under  nor mal  
use.

Ensur e t hat  t he War r ant y ' s l anguage i s i dent i cal  t o t he " As Appr oved"  
ver si on of  t he sampl e war r ant y submi t t ed t o and r et ur ned f r om t he 
Cont r act i ng Of f i cer .

        - -  End of  Sect i on - -
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SECTI ON 08 51 13

ALUMI NUM WI NDOWS
05/ 19

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

ASTM I NTERNATI ONAL ( ASTM)

ASTM E1886 ( 2019)  St andar d Test  Met hod f or  
Per f or mance of  Ext er i or  Wi ndows,  Cur t ai n 
Wal l s,  Door s,  and I mpact  Pr ot ect i ve 
Syst ems I mpact ed by Mi ssi l e( s)  and Exposed 
t o Cycl i c Pr essur e Di f f er ent i al s

ASTM E1996 ( 2017)  St andar d Speci f i cat i on f or  
Per f or mance of  Ext er i or  Wi ndows,  Cur t ai n 
Wal l s,  Door s,  and I mpact  Pr ot ect i ve 
Syst ems I mpact ed by Wi ndbor ne Debr i s i n 
Hur r i canes

JAPANESE I NDUSTRI AL STANDARDS COMMI TTEE ( JI SC)

JI S A 1514 ( 2015)  Test  Met hod of  Dew Condensat i on f or  
Wi ndows and Door set s

JI S A 1516 ( 1998)  Wi ndows and Door set s -  Ai r  
Per meabi l i t y  Test

JI S A 1517 ( 2020)  Wi ndows and Door set s -  
Wat er t i ght ness Test  Under  Dynami c Pr essur e

JI S A 4706 ( 2015)  Wi ndows

JI S A 4709 ( 2018)  Scr eens f or  wi ndows

JI S B 1220 ( 2015)  Set  of  Anchor  Bol t  f or  St r uct ur es

JI S B 1051 ( 2014)  Coar se And Fi ne Scr ews Mechani cal  
Pr oper t i es of  Fast ener s Made of  Car bon 
St eel  and Al l oy St eel  Bol t s,  Scr ews and 
St uds wi t h Speci f i ed Pr oper t y 
Cl asses- Coar se Thr ead and Fi ne Pi t ch Thr ead

JI S H 8601 ( 1999)  Anodi c Oxi de Coat i ngs on Al umi num 
and Al umi num Al l oys

JI S K 5906 ( 1998)  Al umi num Pi gment s For  Pai nt s

MI NI STRY OF LAND,  I NFRASTRUCTURE,  TRANSPORT AND TOURI SM ( MLI T)

MLI T SS Chapt er  16 ( 2019)  Bui l di ng Const r uct i on St andar d 
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Speci f i cat i ons -  Chapt er  16 Openi ng 
Const r uct i on

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 101 ( 2021;  TI A 21- 1)  Li f e Saf et y Code

U. S.  DEPARTMENT OF DEFENSE ( DOD)

UFC 4- 020- 01 ( 2008)  DoD Secur i t y Engi neer i ng Faci l i t i es 
Pl anni ng Manual

1. 2   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e [ f or  Cont r act or  Qual i t y 
Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When used,  a desi gnat i on 
f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he 
submi t t al  f or  t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on 
i n t he Sust ai nabi l i t y  eNot ebook,  i n conf or mance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Wi ndows;  G[ ,  [ _____] ]

Fabr i cat i on Dr awi ngs

SD- 06 Test  Repor t s

[ Wi ndbor ne- Debr i s- I mpact  Per f or mance

] SD- 10 Oper at i on and Mai nt enance Dat a

Wi ndows,  Dat a Package 1;  G[ ,  [ _____] ]

  Submi t  i n accor dance wi t h Sect i on 01 78 23 OPERATI ON AND 
MAI NTENANCE DATA.

1. 3   QUALI TY ASSURANCE

1. 3. 1   Qual i f i cat i on of  Manuf act ur er

Wi ndow manuf act ur er  must  speci al i ze i n desi gni ng and manuf act ur i ng t he 
t ype of  al umi num wi ndows speci f i ed i n t hi s sect i on,  and have a mi ni mum of  
5 year s of  document ed successf ul  exper i ence.   Manuf act ur er  must  have t he 
f aci l i t i es capabl e of  meet i ng cont r act  r equi r ement s,  s i ngl e- sour ce 
r esponsi bi l i t y  and war r ant y.

1. 3. 2   Shop Dr awi ng Requi r ement s

Take f i el d measur ement s pr i or  t o pr epar at i on of  dr awi ngs and 
f abr i cat i ons.   Pr ovi de dr awi ngs t hat  i ndi cat e el evat i ons of  wi ndows,  
f ul l - s i ze sect i ons,  t hi ckness and gages of  met al ,  f ast eni ngs,  pr oposed 
met hod of  anchor i ng,  s i ze and spaci ng of  anchor s,  det ai l s of  const r uct i on,  
met hod of  gl azi ng,  det ai l s of  oper at i ng har dwar e,  [ mul l i on det ai l s, ]  
[ met hod and mat er i al s f or  weat her st r i ppi ng, ]  [ met hod of  at t achi ng 
scr eens, ]  [ mat er i al  and met hod of  at t achi ng subf r ames, ]  [ st ool s, ]  
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[ casi ngs, ]  [ s i l l s , ]  [ t r i m, ]  [ wi ndow cl eaner  anchor s, ]  i nst al l at i on 
det ai l s,  and ot her  r el at ed i t ems.

[ 1. 3. 3   Engi neer ' s Qual i f i cat i ons f or  Bl ast  Desi gn

Al l  bl ast  desi gn cal cul at i ons must  be per f or med by or  under  t he di r ect  
super vi s i on of  a r egi st er ed engi neer  wi t h a mi ni mum of  5 year s exper i ence 
per f or mi ng bl ast  desi gn.   The engi neer  per f or mi ng t he bl ast  desi gn must  be 
abl e t o demonst r at e exper i ence on si mi l ar  s i ze pr oj ect s usi ng si mi l ar  
desi gn met hods t o meet  t he r equi r ement s out l i ned i n t hi s speci f i cat i on.

] 1. 3. 4   Sampl e Requi r ement s

1. 3. 4. 1   Fi ni sh Sampl e Requi r ement s 

Submi t  col or  char t  of  st andar d f act or y col or  coat i ngs when f act or y- f i ni sh 
col or  coat i ng i s t o be pr ovi ded.

1. 3. 4. 2   Wi ndow Sampl e Requi r ement s

[ Submi t  one f ul l - s i ze cor ner  of  each wi ndow t ype pr oposed f or  use.   Wher e 
scr eens or  weat her st r i ppi ng i s r equi r ed,  f i t  sampl e wi t h such i t ems t hat  
ar e t o be used,  onl y r equi r ed f or  l ar ge scal e pr oj ect s wi t h numer ous 
wi ndows.

] 1. 3. 5   Desi gn Dat a Requi r ement s

Submi t  cal cul at i ons t o subst ant i at e compl i ance wi t h def l ect i on 
r equi r ement s[  and Ant i t er r or i sm Per f or mance Requi r ement s] .   A r egi st er ed 
Pr of essi onal  Engi neer  must  pr ovi de cal cul at i ons.

Cal cul at i ons ver i f y i ng t he st r uct ur al  per f or mance of  each wi ndow pr oposed 
f or  use,  under  t he gi ven l oads,  must  be pr epar ed and si gned by a 
r egi st er ed pr of essi onal  engi neer .   Ref l ect  t he wi ndow component s and 
anchor age devi ces t o t he st r uct ur e,  as det er mi ned by t he desi gn anal ysi s,  
i n t he shop dr awi ngs.

1. 3. 6   Test  Repor t  Requi r ement s

Submi t  t est  r epor t s f or  each t ype of  wi ndow at t est i ng t hat  i dent i cal  
wi ndows have been t est ed and meet  t he r equi r ement s speci f i ed her ei n by 
i ndependent  t est i ng agency i ncl udi ng t est  s i ze,  [ and]  mi ni mum condensat i on 
r esi st ance f act or  ( CRF) [ ,  and r esi st ance t o f or ced ent r y] .

1. 3. 7   Cer t i f i cat i on

Ensur e t hat  const r uct i on i s per f or med wi t h pr oduct s t hat  meet  or  exceed 
JI S A 4706 r equi r ement .

Each pr i me wi ndow uni t  must  demonst r at e t hat  t he pr oduct  compl i es wi t h 
JI S A 4706.   Cer t i f i ed t est  r epor t s at t est i ng t hat  t he pr i me wi ndow uni t s 
meet  t he r equi r ement s of  JI S A 4706,  i ncl udi ng t est  s i ze,  wi l l  be 
accept abl e i n l i eu of  pr oduct  l abel i ng.

1. 4   DELI VERY AND STORAGE

Del i ver  wi ndows t o pr oj ect  s i t e i n an undamaged condi t i on.   Use car e i n 
handl i ng and hoi st i ng wi ndows dur i ng t r anspor t at i on and at  t he j obsi t e.  
St or e wi ndows and component s out  of  cont act  wi t h t he gr ound,  under  a 
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weat her t i ght  cover i ng,  so as t o pr event  bendi ng,  war pi ng,  or  ot her wi se 
damagi ng t he wi ndows.   Repai r  damaged wi ndows t o an " as new"  condi t i on as 
appr oved.   I f  wi ndows can not  be r epai r ed,  pr ovi de a new uni t .

1. 5   PERFORMANCE REQUI REMENTS

1. 5. 1   Wi nd Loadi ng Desi gn Pr essur e

Desi gn wi ndow component s,  i ncl udi ng mul l i ons,  har dwar e,  and anchor s,  t o 
wi t hst and a wi nd- l oadi ng desi gn pr essur e of  at  l east  [ _____]  pascal .

[ 1. 5. 2   Test s

Per f or m t est s by a nat i onal l y r ecogni zed i ndependent  t est i ng l abor at or y 
equi pped and capabl e of  per f or mi ng t he r equi r ed t est s.   Submi t  t he r esul t s 
of  t he t est s as cer t i f i ed l abor at or y r epor t s r equi r ed her ei n.  For  wi ndows 
conf or mi ng t o Japanese st andar ds,  pr ovi de st r uct ur al  cal cul at i ons t o pr ove 
compl i ance.

Mi ni mum desi gn l oad f or  a uni f or m- l oad st r uct ur al  t est  must  be 2400 pascal .

[ Test  pr oj ect ed wi ndows i n accor dance wi t h t he appl i cabl e por t i ons of  t he 
JI S A 1516 f or  ai r  i nf i l t r at i on,  wat er  r esi st ance,  uni f or m- l oad 
def l ect i on,  and uni f or m- l oad st r uct ur al  t est .

] [ Test  doubl e- hung wi ndows i n accor dance wi t h t he appl i cabl e por t i ons of  t he 
JI S A 1516 f or  ai r  i nf i l t r at i on,  wat er  r esi st ance,  uni f or m- l oad 
def l ect i on,  and uni f or m- l oad st r uct ur al  t est .

] ] 1. 6   DRAWI NGS

Submi t  t he Fabr i cat i on Dr awi ngs f or  al umi num wi ndow uni t s showi ng compl et e 
wi ndow assembl y i ncl udi ng har dwar e,  weat her st r i ppi ng,  and subf r ame 
assembl y det ai l s.

1. 7   WI NDOW PERFORMANCE

Al umi num wi ndows must  meet  t he f ol l owi ng per f or mance r equi r ement s.   
Per f or m t est i ng r equi r ement s by an i ndependent  t est i ng l abor at or y or  
agency.

1. 7. 1   St r uct ur al  Per f or mance

St r uct ur al  t est  pr essur es on wi ndow uni t s must  be f or  posi t i ve l oad 
( i nwar d)  and negat i ve l oad ( out war d) .   Af t er  t est i ng,  t her e wi l l  be no 
gl ass br eakage,  per manent  damage t o f ast ener s,  har dwar e par t s,  suppor t  
ar ms or  act uat i ng mechani sms or  any ot her  damage whi ch coul d cause wi ndow 
t o be i noper abl e.   Ther e must  be no per manent  def or mat i on of  any mai n 
f r ame,  sash or  vent i l at or  member  f or  t he wi ndow t ypes and cl assi f i cat i on 
speci f i ed i n t hi s sect i on.

1. 7. 2   Ai r  I nf i l t r at i on

Ai r  i nf i l t r at i on must  not  exceed t he amount  est abl i shed by JI S A 1516 f or  
each wi ndow t ype.

1. 7. 3   Wat er  Penet r at i on

Wat er  penet r at i on must  not  exceed t he amount  est abl i shed by JI S A 1517 f or  
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each wi ndow t ype.

1. 7. 4   Ther mal  Per f or mance

Wi ndows shal l  meet  speci f i ed Sol ar  Heat  Gai n Coef f i c i ent  ( SHGC)  and Vi sual  
Tr ansmi t t ance ( VT)  or  gr eat er .

[ 1. 7. 4. 1   Sout her n Cl i mat e

Wi ndows i nst al l ed i n Cl i mat e Zone [ 1]  [ 2]  wi l l  have a U- Fact or  of  [ 1. 3]  

[ 1. 25]  [ _____]  W/ m2. ° C or  l ess and a SHGC of  [ 0. 25]  [ _____]  or  l ess.

] [ 1. 7. 4. 2   Sout h- Cent r al  Cl i mat e

Wi ndows i nst al l ed wi t hi n Cl i mat e Zone 3 wi l l  have a U- Fact or  of  [ 0. 85]  

[ 1. 25]  [ _____]  W/ m2. ° C or  l ess and a SHGC of  [ 0. 25]  [ _____]  or  l ess.

] [ 1. 7. 4. 3   Nor t h- Cent r al  Cl i mat e

Wi ndows i nst al l ed wi t hi n Cl i mat e Zone 4 wi l l  have a U- Fact or  of  [ 0. 85]  

[ 1. 25]  [ _____]  W/ m2. ° C or  l ess and a SHGC of  [ 0. 36]  [ _____]  or  l ess.

] [ 1. 7. 4. 4   Nor t her n Cl i mat e

Wi ndows i nst al l ed wi t hi n Cl i mat e Zone [ 5]  [ 6]  [ 7]  wi l l  have a U- Fact or  of  

[ 0. 65]  [ 1. 25] [ _____]  W/ m2. ° C or  l ess and a SHGC of  [ 0. 36]  [ 0. 41]  [ _____]  or  
l ess.

] [ 1. 7. 4. 5   Subar ct i c Cl i mat e

Wi ndows i nst al l ed wi t hi n Cl i mat e Zone 8 wi l l  have a U- Fact or  of  [ 0. 45]  

[ 1. 25]  [ _____]  W/ m2. ° C or  l ess.   Ther e i s no SHGC l i mi t  f or  t hi s c l i mat e 
zone.

] [ 1. 7. 5   Li f e Saf et y Cr i t er i a

Pr ovi de wi ndows t hat  conf or m t o NFPA 101 Li f e Saf et y Code when r escue 
and/ or  second means of  escape ar e i ndi cat ed.

] [ 1. 7. 6   Sound At t enuat i on

Pr ovi de wi ndow wi t h sound at t enuat i on wi t h t he wi ndow gl azed wi t h 13 mm 
ai r  space bet ween t wo pi eces of  6 mm.   Pr ovi de document at i on t o suppor t  
t r ansmi ssi on l oss pr oper t i es.

] [ 1. 7. 7   Wi ndbor ne- Debr i s- I mpact  Per f or mance

Ext er i or  wi ndow syst em i ncl udi ng gl azi ng must  compl y wi t h i ndi cat ed basi s 
or  enhanced pr ot ect i on t est i ng r equi r ement s i n ASTM E1996 f or  [ Wi nd Zone 
1]  [ Wi nd Zone 2]  [ Wi nd Zone 3]  [ Wi nd Zone 4]  when t est ed accor di ng t o 
ASTM E1886.   Test  speci mens must  be no smal l er  i n wi dt h and l engt h t han 
gl azi ng i ndi cat ed f or  use on Pr oj ect  and must  be i nst al l ed i n same manner  
as gl azi ng i ndi cat ed f or  use on Pr oj ect .

a.   Ref er  t o dr awi ngs f or  c l assi f i cat i on of  wi ndow r equi r i ng basi c or  
enhanced pr ot ect i on.
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[ b.   Lar ge- Mi ssi l e Test :   For  gl azi ng l ocat ed wi t hi n 9. 1 m of  gr ade.

] [ c.   Smal l - Mi ssi l e Test :   For  gl azi ng l ocat ed mor e t han 9. 1 m above gr ade.

] ] 1. 8   WARRANTY

Pr ovi de Manuf act ur er ' s st andar d per f or mance guar ant ees or  war r ant i es t hat  
ext end beyond a 1 year  per i od.

PART 2   PRODUCTS

2. 1   WI NDOWS

Pr ovi de pr i me wi ndows t hat  compl y wi t h MLI T SS Chapt er  16,  JI S A 4706 and 
t he r equi r ement s speci f i ed her ei n.   I n addi t i on t o compl i ance wi t h 
JI S A 4706,  wi ndow f r ami ng member s f or  each i ndi v i dual  l i ght  of  gl ass must  
not  def l ect  t o t he ext ent  t hat  def l ect i on per pendi cul ar  t o t he gl ass l i ght  
exceeds L/ 175 of  t he gl ass edge l engt h when subj ect ed t o uni f or m l oads at  
speci f i ed desi gn pr essur es.   Pr ovi de St r uct ur al  cal cul at i ons f or  
def l ect i on t o subst ant i at e compl i ance wi t h def l ect i on r equi r ement s.   
Pr ovi de wi ndows of  t ypes,  per f or mance cl asses,  per f or mance gr ades,  
combi nat i ons,  and si zes i ndi cat ed or  speci f i ed.   Desi gn wi ndows t o 
accommodat e har dwar e,  gl ass,  weat her st r i ppi ng,  scr eens,  and accessor i es t o 
be f ur ni shed.   Each wi ndow must  be a compl et e f act or y assembl ed uni t  wi t h 
or  wi t hout  gl ass i nst al l ed.   Di mensi ons shown ar e mi ni mum.   Pr ovi de 
wi ndows wi t h i nsul at i ng gl ass and t her mal  br eak necessar y t o achi eve a 
mi ni mum Condensat i on Resi st ance Fact or  ( CRF)  of  [ _____]  when t est ed i n 
accor dance wi t h JI S A 1514.   Pr ovi de manuf act ur er ' s st andar d har dwar e 
f abr i cat ed f r om al umi num,  st ai nl ess st eel ,  car bon st eel  compl yi ng wi t h 
JI S B 1051,  or  ot her  cor r osi on- r esi st ant  mat er i al  compat i bl e wi t h adj acent  
mat er i al s;  desi gned t o smoot hl y oper at e,  t i ght l y c l ose,  and secur el y l ock 
wi ndows,  and si zed t o accommodat e sash wei ght  and di mensi ons.

2. 1. 1   Awni ng Wi ndows ( AP)

Type AP- [ R15]  [ LC25]  [ CW30]  [ AW40]  [  [ R]  [ LC]  [ CW]  [ AW] -  [ _____]  ( Opt i onal  
Per f or mance Gr ade) ] .   Conceal  oper at i ng mechani sm wi t hi n t he f r ame member s 
or  encl ose wi t hi n a met al  casi ng not  l ess t han 1. 59 mm t hi ck sheet  
al umi num.

2. 1. 2   Hor i zont al  Sl i di ng Wi ndows ( HS)

Type HS- [ R15]  [ LC25]  [ CW30]  [ AW40]  [  [ R]  [ LC]  [ CW]  [ AW] -  [ _____]  ( Opt i onal  
Per f or mance Gr ade) ] .

2. 1. 3   Fi xed Wi ndows ( F)

Type F- [ R15]  [ LC25]  [ CW30]  [ AW40]  [  [ R]  [ LC]  [ CW]  [ AW] -  [ _____]  ( Opt i onal  
Per f or mance Gr ade) ] .

2. 1. 4   For ced Ent r y Resi st ant  Wi ndows

I n addi t i on t o meet i ng t he r equi r ement s of  JI S A 4706,  wi ndows desi gnat ed 
f or  r esi st ance t o f or ced ent r y must  conf or m t o t he r equi r ement s per  
UFC 4- 020- 01 as appl i cabl e.

2. 1. 5   Gl ass and Gl azi ng

Mat er i al s ar e speci f i ed i n Sect i on 08 81 00 GLAZI NG.
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2. 1. 6   Caul k i ng and Seal i ng

Ar e speci f i ed i n Sect i on 07 92 00 JOI NT SEALANTS.

2. 1. 7   Weat her st r i ppi ng

JI S A 4706.   Pr ovi de f or  al l  vent i l at i ng ( oper abl e)  sash f or  al l  wi ndows.   
Pr ovi de woven wool  pi l e weat her st r i ppi ng 5. 3 mi l l i met er  t hi ck,  or  
pol ypr opyl ene mul t i f i l ament  f i ber  weat her st r i ppi ng i nst al l ed i n an 
i nt egr al  weat her st r i ppi ng gr oove i n t he sash or  f r ame,  and f l exi bl e 
pol yvi nyl chl or i de weat her st r i ppi ng i nst al l ed i n t he s i l l  member .

2. 1. 8   Sash Pol es

Seaml ess al umi num t ube,  1. 59 mm mi ni mum wal l  t hi ckness,  25 mm di amet er ,  
[ _____]  m l ong,  wi t h cast  al umi num hook and pr ot ect i ve cover  or  t i p on t he 
l ower  end.   Fi ni sh must  mat ch wi ndows.

2. 2   FABRI CATI ON

Fabr i cat i on of  wi ndow uni t s must  compl y wi t h JI S A 4706.

2. 2. 1   Fast ener s

Use wi ndow manuf act ur er ' s st andar d f or  wi ndows,  t r i m,  and accessor i es.   
Sel f - t appi ng sheet - met al  scr ews ar e not  accept abl e f or  mat er i al  mor e t han 
2 mm t hi ck.

2. 2. 2   Adhesi ves

Pr ovi de j oi nt  seal ant s as speci f i ed i n Sect i on 07 92 00 JOI NT SEALANTS.   
For  i nt er i or  appl i cat i on of  j oi nt  seal ant s,  compl y wi t h appl i cabl e 
r egul at i ons r egar di ng r educed VOC' s,  and as speci f i ed i n Sect i on 07 92 00 
JOI NT SEALANTS.

2. 2. 3   Dr i ps and Weep Hol es

Pr ovi de cont i nuous dr i ps over  heads of  t op vent i l at or s.   Wher e f i xed 
wi ndows adj oi n vent i l at or s,  dr i ps must  be cont i nuous acr oss t ops of  f i xed 
wi ndows.   Pr ovi de dr i ps and weep hol es as r equi r ed t o r et ur n wat er  t o t he 
out si de.

2. 2. 4   Combi nat i on Wi ndows

Wi ndows used i n combi nat i on must  be f act or y assembl ed of  t he same cl ass 
and gr ade.   Wher e f act or y assembl y of  i ndi v i dual  wi ndows i nt o l ar ger  uni t s 
i s l i mi t ed by t r anspor t at i on consi der at i ons,  pr ef abr i cat e,  mat ch mar k,  
t r anspor t ,  and f i el d assembl e.

2. 2. 5   Mul l i ons and Tr ansom Bar s

[ Pr ovi de mul l i ons bet ween mul t i pl e wi ndow uni t s t o r esi st  t wo t i mes ( 2X)  
gl azi ng r esi st ance i n accor dance wi t h i mpact  f or ce:  [ _____ kpa] .   ] Pr ovi de 
mul l i ons wi t h a t her mal  br eak.   Secur e mul l i ons and t r ansom bar s t o 
adj oi ni ng const r uct i on and wi ndow uni t s i n such a manner  as t o per mi t  
expansi on and cont r act i on and t o f or m a weat her t i ght  j oi nt . [   Wher e wi ndow 
cl eaner  anchor s ar e r equi r ed,  r ei nf or ce mul l i ons and anchor  t o adj oi ni ng 
const r uct i on so as t o pr ovi de saf e and adequat e suppor t . ]   Pr ovi de mul l i on 
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cover s on t he i nt er i or  and ext er i or  t o compl et el y c l ose exposed j oi nt s and 
r ecesses bet ween wi ndow uni t s and t o pr esent  a neat  appear ance. [   Pr ovi de 
speci al  cover s over  st r uct ur al  suppor t  at  mul l i ons as i ndi cat ed. ]

2. 2. 6   Accessor i es

Pr ovi de wi ndows compl et e wi t h necessar y har dwar e,  f ast eni ngs,  c l i ps,  f i ns,  
anchor s,  gl azi ng beads,  and ot her  appur t enances necessar y f or  compl et e 
i nst al l at i on and pr oper  oper at i on. [   Fur ni sh ext r uded al umi num subf r ame 
r ecept or s[  and subsi l l ]  wi t h each wi ndow uni t . ]

2. 2. 6. 1   Har dwar e

The i t em,  t ype,  and f unct i onal  char act er i st i cs must  be t he manuf act ur er ' s 
st andar d f or  t he par t i cul ar  wi ndow t ype.   Pr ovi de [ st ai nl ess st eel  
] har dwar e of  sui t abl e desi gn and of  suf f i c i ent  st r engt h t o per f or m t he 
f unct i on f or  whi ch i t  i s  used.   Equi p al l  oper at i ng vent i l at or s wi t h a 
l ock or  l at chi ng devi ce whi ch can be secur ed f r om t he i nsi de.

2. 2. 6. 2   Fast ener s

Pr ovi de conceal ed anchor s of  t he t ype r ecommended by t he wi ndow 
manuf act ur er  f or  t he speci f i c  t ype of  const r uct i on.   Anchor s and f ast ener s 
must  be compat i bl e wi t h t he wi ndow and t he adj oi ni ng const r uct i on.  Pr ovi de 
a mi ni mum of  t hr ee anchor s f or  each j amb l ocat ed appr oxi mat el y 150 mm f r om 
each end and at  mi dpoi nt .

2. 2. 6. 3   Wi ndow- Cl eaner  Anchor s

Pr ovi de doubl e head anchor s f or  wi ndows[  i ndi cat ed] [  speci f i ed] .   Anchor s 
must  be st ai nl ess st eel  of  s i ze and desi gn r equi r ed f or  t he wi ndow t ype 
and appl i cat i on,  conf or mi ng t o JI S B 1220.   Pr ovi de t wo anchor s f or  each 
si ngl e wi ndow[  and each adj acent  f i xed gl ass wi ndow uni t ] .   Fast en anchor s 
1120 mm above t he wi ndow si l l  ut i l i z i ng appr opr i at e met hods f or  t he wi ndow 
t ype and appl i cat i on i n accor dance wi t h i ndust r y saf et y st andar ds.

2. 2. 6. 4   Wi ndow Anchor s

Anchor i ng devi ces f or  i nst al l i ng wi ndows must  be made of  al umi num or  
st ai nl ess st eel ,  or  z i nc- pl at ed st eel  conf or mi ng t o JI S B 1220.

2. 2. 7   Fi ni shes

Compl y wi t h JI S H 8601 f or  appl y i ng and desi gnat i ng f i ni shes.   Exposed 
al umi num sur f aces must  be f act or y f i ni shed wi t h an[  anodi c coat i ng] [  or ] [  
or gani c coat i ng] . [   Col or  must  be [ _____] [  as i ndi cat ed] . ]  Al l  wi ndows[  
f or  each bui l di ng]  must  have t he same f i ni sh.

2. 2. 7. 1   Anodi c Coat i ng

Cl ean exposed al umi num sur f aces and pr ovi de an anodi zed f i ni sh conf or mi ng 
t o JI S H 8601.   Fi ni sh shal l  be sel ect ed f r om JI S st andar d.

2. 2. 7. 2   Or gani c Coat i ng

Cl ean and pr i me exposed al umi num sur f aces.   Pr ovi de a[  baked enamel  f i ni sh 
i n accor dance wi t h JI S K 5906 wi t h t ot al  dr y f i l m t hi ckness not  l ess t han 
0. 02 mm]
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2. 2. 8   Scr eens

Pr ovi de one i nsect  scr een f or  each oper abl e ext er i or  sash or  vent i l at or .   
Desi gn scr eens t o be r ewi r abl e,  easi l y r emovabl e f r om i nsi de t he bui l di ng,  
and t o per mi t  easy access t o oper at i ng har dwar e.  Manuf act ur er s st andar d 
al umi num f r ame compl yi ng wi t h JI S A 4709.  Fabr i cat e f r ames wi t h mi t er ed or  
coped j oi nt s or  cor ner  ext r usi on,  conceal ed f ast ener s and r emovabl e PVC 
spl i ne/ anchor s conceal i ng edge of  f r ame.

2. 2. 8. 1   I nsect  Scr een

I nsect  scr een mesh t o be[  gl ass- f i ber  mesh,  18x16 of  PVC- coat ed 
gl ass- f i ber  t hr eads;  woven and f used t o f or m a f abr i c mesh i n accor dance 
wi t h]  [ al umi num wi r e f abr i c,  18x16 mesh of  0. 2794 mm di amet er  coat ed 
al umi num wi r e] .

2. 3   SPECI AL OPERATORS

For  wi ndows havi ng oper at i ng har dwar e or  l ocki ng or  l at chi ng devi ces 
l ocat ed mor e t han 1800 mm above t he f l oor ,  pr ovi de sui t abl y desi gned 
oper at or s or  l ocki ng or  l at chi ng devi ces necessar y f or  conveni ent  and 
pr oper  wi ndow oper at i on.

2. 3. 1   Pol e Oper at or s

Pol es must  be of  pr oper  l engt h t o per mi t  wi ndow oper at i on f r om 1500 mm 
above t he f l oor .   Pr ovi de one pol e oper at or  f or  each r oom,  and one pol e 
hanger  f or  each pol e.   Locat e hanger s wher e di r ect ed.

2. 3. 2   Ext ensi on Cr ank Oper at or s

Pr ovi de r emovabl e handl es f or  cr ank- oper at ed r ot ar y- t ype oper at or s l ocat ed 
mor e t han 1800 mm above t he f l oor .   Pr ovi de one r emovabl e handl e f or  each 
r oom.

2. 3. 3   Mechani cal  Oper at or s

Pr ovi de [ manual ]  [ el ect r i c mot or  dr i ven]  oper at or s f or  gr oup oper at i on of  
cont i nuous r ows of  wi ndows [ l ocat ed [ _____]  mm above t he f l oor ] .   
Oper at or s must  be capabl e of  openi ng and cl osi ng wi ndows wi t hout  
appr eci abl e def l ect i on,  v i br at i on or  r at t l e.   Pr ovi de means of  adj ust ment  
f or  t r ansmi ssi on l i nes.   Pr ovi de oper at or s t o cont r ol  wi ndow uni t s i n 
gr oups [ as r ecommended by t he wi ndow manuf act ur er ]  [ or ]  [ as i ndi cat ed] .

2. 4   THERMAL- BARRI ER WI NDOWS

Pr ovi de t her mal - bar r i er  wi ndows,  compl et e wi t h accessor i es and f i t t i ngs,  
wher e i ndi cat ed.

Speci f y mat er i al  and const r uct i on except  as f ol l ows:

a.   Al umi num al l oy must  be 6063- T6.

b.   Fr ame const r uct i on,  i ncl udi ng oper abl e sash,  must  be f act or y- assembl ed 
and f act or y- seal ed i nner  and out er  al umi num compl et el y separ at ed f r om 
met al - t o- met al  cont act .   Joi n assembl y by a cont i nuous,  conceal ed,  l ow 
conduct ance di v i der  housed i n an i nt er l ocki ng ext r usi on of  t he i nner  
f r ame.   Met al  f ast ener s,  st r aps,  or  anchor s must  not  br i dge t he 
connect i on bet ween t he i nner  and out er  f r ame.
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c.   Oper at i ng har dwar e f or  each sash must  consi st  of  spr i ng- l oaded nyl on 
cushi on bl ocks and pi n l ocks desi gned t o l ock i n pr edet er mi ned 
l ocat i ons.

d.   Sash must  be compl et el y separ at ed f r om met al - t o- met al  cont act  by means 
of  woven- pi l e weat her st r i ppi ng,  pl ast i c,  or  el ast omer i c separ at i on 
member s.

e.   Oper at i ng and st or m sash must  be f act or y- gl azed wi t h t he t ype of  gl ass 
i ndi cat ed and of  t he qual i t y speci f i ed i n Sect i on 08 81 00 GLAZI NG.

2. 5   MULLI ONS

Pr ovi de mul l i ons bet ween mul t i pl e- wi ndow uni t s wher e i ndi cat ed.

Pr ovi de pr of i l es f or  mul l i ons and mul l i on cover s,  r ei nf or ced as r equi r ed 
f or  t he speci f i ed wi nd l oadi ng,  and secur el y anchor ed t o t he adj oi ni ng 
const r uct i on.   Mul l i on ext r usi on wi l l  i ncl ude ser r at i ons or  pocket s t o 
r ecei ve weat her st r i ppi ng,  seal ant ,  or  t ape at  t he poi nt  of  cont act  wi t h 
each wi ndow f l ange.

Mul l i on assembl y must  i ncl ude al umi num wi ndow cl amps or  br acket s scr ewed 
or  bol t ed t o t he mul l i on and t he mul l i on cover .

Mul l i on cover  must  be scr ew- f ast ened t o t he mul l i on unl ess ot her wi se 
i ndi cat ed.

Mul l i on r ei nf or ci ng member s must  be f abr i cat ed of  t he mat er i al s speci f i ed 
and meet  t he speci f i ed desi gn l oadi ng.

2. 6   WI NDOW CLEANERS'  BOLTS

Pr ovi de wi ndow cl eaner s '  bol t s f or  al l  wi ndows 2100 mi l l i met er  or  hi gher  
above f i ni shed gr ade,  except  f or  wi ndows t hat  can be r emoved and cl eaned 
f r om t he gr ound or  f r om a l ower  r oof  l evel  wi t hout  t he use of  an ext ensi on 
l adder .  Pr ovi de t wo bol t s f or  each si ngl e wi ndow uni t  and each f i xed gl ass 
uni t .  Locat e bol t s 1120 mi l l i met er  above t he wi ndow si l l .

Wi ndow cl eaner s '  bol t s must  be doubl e- head t ype,  cor r osi on- r esi st ant  
st eel ,  s i ze and desi gn per  manuf act ur er .  Cont act  s i de of  t he bol t s must  be 
gr ound t o f i t  f l at  agai nst  wi ndow j ambs.   Bol t s must  be f act or y-  or  
f i el d- at t ached bef or e wi ndows ar e set .   Rei nf or ce backs of  f r ames t o 
r ecei ve bol t s wi t h 6 by 150 mi l l i met er  cor r osi on- r esi st ant  st eel  or  
al umi num pl at es bol t ed or  wel ded t o t he f r ames at  t he f act or y.   Speci al  
wal l  anchor s must  be pr ovi ded on f r ames at  t he poi nt  of  bol t  at t achment .

PART 3   EXECUTI ON

3. 1   I NSTALLATI ON

3. 1. 1   Met hod of  I nst al l at i on

I nst al l  i n accor dance wi t h t he wi ndow manuf act ur er ' s pr i nt ed i nst r uct i ons 
and det ai l s.   Bui l d i n wi ndows as t he wor k pr ogr esses or  i nst al l  wi t hout  
f or c i ng i nt o pr epar ed wi ndow openi ngs.   Set  wi ndows at  pr oper  el evat i on,  
l ocat i on,  and r eveal ;  pl umb,  squar e,  l evel ,  and i n al i gnment ;  and br ace,  
st r ut ,  and st ay pr oper l y t o pr event  di st or t i on and mi sal i gnment .   Pr ot ect  
vent i l at or s and oper at i ng par t s agai nst  accumul at i on of  di r t  and bui l di ng 
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mat er i al s by keepi ng vent i l at or s t i ght l y c l osed and l ocked t o f r ame.   Bed 
scr ews or  bol t s i n s i l l  member s,  j oi nt s at  mul l i ons,  cont act s of  wi ndows 
wi t h s i l l s ,  bui l t - i n f i ns,  and subf r ames i n mast i c seal ant  of  a t ype 
r ecommended by t he wi ndow manuf act ur er .   I nst al l  and caul k wi ndows i n a 
manner  t hat  wi l l  pr event  ent r ance of  wat er  and wi nd.   Fast en i nsect  
scr eens secur el y i n pl ace.

Any mat er i al s t hat  show vi sual  evi dence of  bi ol ogi cal  gr owt h due t o t he 
pr esence of  moi st ur e must  not  be i nst al l ed on t he bui l di ng pr oj ect .

3. 1. 2   Di ssi mi l ar  Mat er i al s

Wher e al umi num sur f aces ar e i n cont act  wi t h,  or  f ast ened t o masonr y,  
concr et e,  wood,  or  di ssi mi l ar  met al s,  except  st ai nl ess st eel  or  z i nc,  
pr ot ect  t he al umi num sur f ace f r om di ssi mi l ar  mat er i al s.   Do not  coat  
sur f aces i n cont act  wi t h seal ant s af t er  i nst al l at i on wi t h any t ype of  
pr ot ect i ve mat er i al .   Do not  appl y coat i ngs or  l acquer s t o sur f aces t o 
whi ch caul k i ng and gl azi ng component s must  adher e.

3. 1. 3   Anchor s and Fast eni ngs

Make pr ovi s i on f or  secur i ng uni t s t o each ot her ,  t o masonr y,  and t o ot her  
adj oi ni ng const r uct i on.   Wi ndows i nst al l ed i n masonr y wal l s must  have head 
and j amb member s desi gned t o r ecess i nt o masonr y wal l  not  l ess t han 11 mm.

3. 1. 4   Adj ust ment s Af t er  I nst al l at i on

Af t er  i nst al l at i on of  wi ndows and compl et i on of  gl azi ng and f i el d 
pai nt i ng,  adj ust  al l  vent i l at or s and har dwar e t o oper at e smoot hl y and t o 
pr ovi de weat her t i ght  seal i ng when vent i l at or s ar e c l osed and l ocked.   
Lubr i cat e har dwar e and oper at i ng par t s as necessar y.  Ver i f y t hat  pr oduct s 
ar e pr oper l y i nst al l ed,  connect ed,  and adj ust ed.

3. 2   CLEANI NG

Cl ean i nt er i or  and ext er i or  sur f aces of  wi ndow uni t s of  mor t ar ,  pl ast er ,  
pai nt  spat t er i ng spot s,  and ot her  f or ei gn mat t er  t o pr esent  a neat  
appear ance,  t o pr event  f oul i ng of  weat her i ng sur f aces and 
weat her - st r i ppi ng,  and t o pr event  i nt er f er ence wi t h t he oper at i on of  
har dwar e.   Repl ace al l  st ai ned,  di scol or ed,  or  abr aded wi ndows t hat  cannot  
be r est or ed t o t hei r  or i gi nal  condi t i on wi t h new wi ndows.

        - -  End of  Sect i on - -
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STEEL WI NDOWS
08/ 20,  CHG 1:  02/ 22

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

AMERI CAN ARCHI TECTURAL MANUFACTURERS ASSOCI ATI ON ( AAMA)

AAMA/ WDMA/ CSA 101/ I . S. 2/ A440 ( 2017)  Nor t h Amer i can Fenest r at i on 
St andar d/ Speci f i cat i on f or  Wi ndows,  Door s,  
and Skyl i ght s

AMERI CAN SOCI ETY OF MECHANI CAL ENGI NEERS ( ASME)

ASME B18. 6. 3 ( 2013;  R 2017)  Machi ne Scr ews,  Tappi ng 
Scr ews,  and Machi ne Dr i ve Scr ews ( I nch 
Ser i es)

ASTM I NTERNATI ONAL ( ASTM)

ASTM A123/ A123M ( 2017)  St andar d Speci f i cat i on f or  Zi nc 
( Hot - Di p Gal vani zed)  Coat i ngs on I r on and 
St eel  Pr oduct s

ASTM A653/ A653M ( 2020)  St andar d Speci f i cat i on f or  St eel  
Sheet ,  Zi nc- Coat ed ( Gal vani zed)  or  
Zi nc- I r on Al l oy- Coat ed ( Gal vanneal ed)  by 
t he Hot - Di p Pr ocess

ASTM A1011/ A1011M ( 2018a)  St andar d Speci f i cat i on f or  St eel  
Sheet  and St r i p,  Hot - Rol l ed,  Car bon,  
St r uct ur al ,  Hi gh- St r engt h Low- Al l oy,  
Hi gh- St r engt h Low- Al l oy wi t h I mpr oved 
For mabi l i t y ,  and Ul t r a- Hi gh St r engt h

ASTM D3656/ D3656M ( 2013)  St andar d Speci f i cat i on f or  I nsect  
Scr eeni ng and Louver  Cl ot h Woven f r om 
Vi nyl - Coat ed Gl ass Yar ns

ASTM E283 ( 2019)  St andar d Test  Met hod f or  
Det er mi ni ng t he Rat e of  Ai r  Leakage 
Thr ough Ext er i or  Wi ndows,  Cur t ai n Wal l s,  
and Door s Under  Speci f i ed Pr essur e 
Di f f er ences Acr oss t he Speci men

ASTM E330/ E330M ( 2014;  R 2021)  St andar d Test  Met hod f or  
St r uct ur al  Per f or mance of  Ext er i or  
Wi ndows,  Door s,  Skyl i ght s and Cur t ai n 
Wal l s by Uni f or m St at i c Ai r  Pr essur e 
Di f f er ence
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ASTM E331 ( 2000;  R 2023)  St andar d Test  Met hod f or  
Wat er  Penet r at i on of  Ext er i or  Wi ndows,  
Skyl i ght s,  Door s,  and Cur t ai n Wal l s by 
Uni f or m St at i c Ai r  Pr essur e Di f f er ence

ASTM E1300 ( 2016)  St andar d Pr act i ce f or  Det er mi ni ng 
Load Resi st ance of  Gl ass i n Bui l di ngs

ASTM E1886 ( 2019)  St andar d Test  Met hod f or  
Per f or mance of  Ext er i or  Wi ndows,  Cur t ai n 
Wal l s,  Door s,  and I mpact  Pr ot ect i ve 
Syst ems I mpact ed by Mi ssi l e( s)  and Exposed 
t o Cycl i c Pr essur e Di f f er ent i al s

ASTM E1996 ( 2017)  St andar d Speci f i cat i on f or  
Per f or mance of  Ext er i or  Wi ndows,  Cur t ai n 
Wal l s,  Door s,  and I mpact  Pr ot ect i ve 
Syst ems I mpact ed by Wi ndbor ne Debr i s i n 
Hur r i canes

ASTM F1642/ F1642M ( 2017)  St andar d Test  Met hod f or  Gl azi ng 
and Gl azi ng Syst ems Subj ect  t o Ai r bl ast  
Loadi ngs

ASTM F2248 ( 2012)  St andar d Pr act i ce f or  Speci f y i ng an 
Equi val ent  3- Second Dur at i on Desi gn 
Loadi ng f or  Bl ast  Resi st ant  Gl azi ng 
Fabr i cat ed wi t h Lami nat ed Gl ass

ASTM F2912 ( 2017)  St andar d Speci f i cat i on f or  Gl azi ng 
and Gl azi ng Syst ems Subj ect  t o Ai r bl ast  
Loadi ngs

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S G 3302 ( 2022)  Hot  Di p Zi nc Coat ed St eel  Sheet  and 
St r i p

JI S H 8641 ( 2021)  Hot  Di p Gal vani zed Coat i ngs

NATI ONAL FENESTRATI ON RATI NG COUNCI L ( NFRC)

NFRC 100 ( 2020)  Pr ocedur e f or  Det er mi ni ng 
Fenest r at i on Pr oduct  U- Fact or s

NFRC 200 ( 2020)  Pr ocedur e f or  Det er mi ni ng 
Fenest r at i on Pr oduct  Sol ar  Heat  Gai n 
Coef f i c i ent  and Vi s i bl e Tr ansmi t t ance at  
Nor mal  I nci dence

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 80 ( 2022)  St andar d f or  Fi r e Door s and Ot her  
Openi ng Pr ot ect i ves

NFPA 101 ( 2021;  TI A 21- 1)  Li f e Saf et y Code
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STEEL WI NDOW I NSTI TUTE ( SWI )

SWI  SWS ( 2017;  R 2018)  St eel  Wi ndow Speci f i cat i ons

U. S.  DEPARTMENT OF DEFENSE ( DOD)

UFC 4- 010- 01 ( 2018;  wi t h Change 1,  2020)  DoD Mi ni mum 
Ant i t er r or i sm St andar ds f or  Bui l di ngs

1. 2   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  or  " S"  
c l assi f i cat i on.   Submi t t al s not  havi ng a " G"  or  " S"  c l assi f i cat i on ar e 
[ f or  Cont r act or  Qual i t y Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When 
used,  a code f ol l owi ng t he " G"  c l assi f i cat i on i dent i f i es t he of f i ce t hat  
wi l l  r evi ew t he submi t t al  f or  t he Gover nment . ]   Submi t  t he f ol l owi ng i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Wi ndows

SD- 03 Pr oduct  Dat a

St eel  Fr ami ng Mat er i al s

Recycl ed Cont ent  f or  St eel  Fr ami ng Mat er i al s;  S

Mul l i ons

Har dwar e

Har dwar e Mat er i al s

Fast ener s

Accessor i es

Oper at or s

Scr eens

SD- 04 Sampl es

Col or  Coat i ng;  G[ ,  [ _____] ]

Wi ndows

SD- 05 Desi gn Dat a

St r uct ur al  Cal cul at i ons f or  Def l ect i on;  G[ ,  [ _____] ]

Desi gn Anal ysi s;  G[ ,  [ _____] ]

SD- 06 Test  Repor t s

Ai r  I nf i l t r at i on

Wat er  I nf i l t r at i on
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Mul l i on and Tr ansom Bar  Wi nd Load

Mi ni mum Condensat i on Resi st ance Fact or

[ Resi st ance t o For ced Ent r y

] [ St andar d Ai r bl ast  Test ;  G[ ,  [ _____] ]

] [ Wi ndbor ne- Debr i s- I mpact  Per f or mance

] SD- 07 Cer t i f i cat es

[ Engi neer ' s Qual i f i cat i ons

] SD- 10 Oper at i on and Mai nt enance Dat a

Wi ndows,  Dat a Package 1;  G[ ,  [ _____] ]

1. 3   QUALI TY ASSURANCE

1. 3. 1   Shop Dr awi ng I nf or mat i on

I ndi cat e el evat i ons of  wi ndows,  f ul l - s i ze sect i ons,  t hi cknesses and gages 
of  met al ,  f ast eni ngs,  pr oposed met hod of  anchor i ng,  s i ze and spaci ng of  
anchor s,  det ai l s of  const r uct i on,  met hod of  gl azi ng,  det ai l s of  oper at i ng 
har dwar e,  [ mul l i on det ai l s, ]  [ met hod and mat er i al s f or  weat her st r i ppi ng, ]  
[ met hod of  at t achment  of  scr eens, ]  [ met al  subf r ames, ]  [ st ool s, ]  [ casi ngs, ]  
[ s i l l s , ]  [ t r i m, ]  ot her  r el at ed i t ems,  and i nst al l at i on det ai l s.

1. 3. 2   Col or  Coat i ng Sampl es I nf or mat i on

Submi t  char t  of  manuf act ur er ' s col or  coat i ngs i f  f act or y f i ni sh i s t o be 
pr ovi ded i n l i eu of  f i el d pai nt i ng.

1. 3. 3   Wi ndows Sampl es I nf or mat i on

Submi t  one compl et e,  f ul l  s i ze gl azed wi ndow of  each t ype pr oposed f or  
use,  compl et e wi t h har dwar e,  anchor s,  and ot her  accessor i es. [   Wher e 
scr eens or  weat her st r i ppi ng ar e r equi r ed,  f i t  sampl e wi ndows wi t h such 
i t ems t hat  ar e t o be used. ]   Af t er  appr oval ,  i nst al l  each sampl e i n t he 
wor k,  c l ear l y i dent i f i ed,  wi t h l ocat i on r ecor ded.

[ 1. 3. 4   Engi neer ' s Qual i f i cat i ons f or  Bl ast  Desi gn

Al l  bl ast  desi gn cal cul at i ons must  be per f or med by or  under  t he di r ect  
super vi s i on of  a r egi st er ed engi neer  wi t h a mi ni mum of  5 year s exper i ence 
per f or mi ng bl ast  desi gn.   The engi neer  per f or mi ng t he bl ast  desi gn must  be 
abl e t o demonst r at e exper i ence on si mi l ar  s i ze pr oj ect s usi ng si mi l ar  
desi gn met hods t o meet  t he r equi r ement s out l i ned i n t hi s speci f i cat i on.

] [ 1. 3. 5   Desi gn Dat a Requi r ement s

Submi t  st r uct ur al  cal cul at i ons f or  def l ect i on t o subst ant i at e compl i ance 
r equi r ement s[  and Ant i t er r or i sm Per f or mance Requi r ement s] .   A r egi st er ed 
Pr of essi onal  Engi neer  must  pr ovi de cal cul at i ons.    Submi t  desi gn anal ysi s 
wi t h cal cul at i ons showi ng t hat  t he desi gn of  each di f f er ent  s i ze and t ype 
of  st eel  wi ndow uni t  and i t s anchor age t o t he st r uct ur e[ . ] [  meet s t he 
r equi r ement s of  par agr aph ANTI TERRORI SM PERFORMANCE REQUI REMENTS. ]   
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Cal cul at i ons ver i f y i ng t he st r uct ur al  per f or mance of  each wi ndow pr oposed 
f or  use,  under  t he gi ven l oads,  must  be pr epar ed and si gned by a 
r egi st er ed pr of essi onal  engi neer .   Ref l ect  t he wi ndow component s and 
anchor age devi ces t o t he st r uct ur e,  as det er mi ned by t he desi gn anal ysi s,  
i n t he shop dr awi ngs.

] 1. 4   TEST REPORT REQUI REMENTS

1. 4. 1   Ai r  and Wat er  I nf i l t r at i on

ASTM E283 and ASTM E331.   Do not  exceed maxi mum ai r  i nf i l t r at i on of  0. 05 
cubi c met er  per  mi nut e per  met er  of  cr ack l engt h when subj ect ed t o a 
st at i c pr essur e of  75 Pa ( equi val ent  t o a wi nd vel oci t y of  40 k i l omet er s 
per  hour  ( kph) ) .   Wat er  i nf i l t r at i on must  be " zer o. "

1. 4. 2   Mul l i on and Tr ansom Bar  Wi nd Load Test s

ASTM E330/ E330M.   Member s must  wi t hst and a uni f or m wi nd l oad of  958 Pa of  
wi ndow ar ea wi t hout  def l ect i ng mor e t han 1/ 175 of  t he span.

1. 4. 3   Bl ast  Test i ng

Submi t  t est  r epor t s f or  each t ype of  wi ndow at t est i ng t hat  i dent i cal  
wi ndows have been t est ed and meet  t he r equi r ement s speci f i ed her ei n f or  
conf or mance t o AAMA/ WDMA/ CSA 101/ I . S. 2/ A440 i ncl udi ng t est  s i ze,  [ and]  
mi ni mum condensat i on r esi st ance f act or  ( CRF) [ ,  and r esi st ance t o f or ced 
ent r y] [ ,  and,  f or  Ant i t er r or i sm wi ndows,  i n l i eu of  a Desi gn Anal ysi s,  
r esul t s of  a St andar d Ai r bl ast  Test ] . [   For  Ant i t er r or i sm wi ndows,  i n l i eu 
of  a Desi gn Anal ysi s,  r esul t s of  ai r bl ast  t est i ng,  whet her  by ar ena t est  
or  shock t ube,  must  be i ncl uded i n a t est  r epor t ,  pr ovi di ng i nf or mat i on i n 
accor dance wi t h ASTM F1642/ F1642M,  as pr epar ed by t he i ndependent  t est i ng 
agency per f or mi ng t he t est .   The t est  r esul t s must  demonst r at e t he abi l i t y  
of  each wi ndow pr oposed f or  use t o wi t hst and t he ai r bl ast  l oadi ng 
par amet er s and achi eve t he hazar d l evel  r at i ng speci f i ed i n par agr aph 
STANDARD AI RBLAST TEST METHOD. ]

1. 5   WI NDOW PERFORMANCE

St eel  wi ndows must  meet  t he f ol l owi ng per f or mance r equi r ement s.   Per f or m 
t est i ng r equi r ement s by an i ndependent  t est i ng l abor at or y or  agency.

1. 5. 1   St r uct ur al  Per f or mance

St r uct ur al  t est  pr essur es on wi ndow uni t s must  be f or  posi t i ve l oad 
( i nwar d)  and negat i ve l oad ( out war d) .   Af t er  t est i ng,  t her e wi l l  be no 
gl ass br eakage,  per manent  damage t o f ast ener s,  har dwar e par t s,  suppor t  
ar ms or  act uat i ng mechani sms or  any ot her  damage whi ch coul d cause wi ndow 
t o be i noper abl e.   Ther e must  be no per manent  def or mat i on of  any mai n 
f r ame,  sash or  vent i l at or  member  i n excess of  t he r equi r ement s est abl i shed 
by AAMA/ WDMA/ CSA 101/ I . S. 2/ A440 f or  t he wi ndow t ypes and cl assi f i cat i on 
speci f i ed i n t hi s sect i on.

1. 5. 2   Ther mal  Per f or mance

Non- r esi dent i al  gl azed syst ems ( i ncl udi ng f r ames and gl ass)  must  be 
cer t i f i ed by t he Nat i onal  Fenest r at i on Rat i ng Counci l  wi t h a whol e- wi ndow 
Sol ar  Heat  Gai n Coef f i c i ent  ( SHGC)  maxi mum of  [ _____]  det er mi ned accor di ng 
t o NFRC 200 pr ocedur es and a U- f act or  maxi mum of  [ _____]  W per  squar e m by 
K i n accor dance wi t h NFRC 100.
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[ 1. 5. 3   Wi ndbor ne- Debr i s- I mpact  Per f or mance

Ext er i or  wi ndow syst em i ncl udi ng gl azi ng must  compl y wi t h i ndi cat ed basi s 
or  enhanced pr ot ect i on t est i ng r equi r ement s i n ASTM E1996 f or  [ Wi nd Zone 
1]  [ Wi nd Zone 2]  [ Wi nd Zone 3]  [ Wi nd Zone 4]  when t est ed accor di ng t o 
ASTM E1886.   Test  speci mens must  be no smal l er  i n wi dt h and l engt h t han 
gl azi ng i ndi cat ed f or  use on Pr oj ect  and must  be i nst al l ed i n same manner  
as gl azi ng i ndi cat ed f or  use on Pr oj ect .

a.   Ref er  t o dr awi ngs f or  c l assi f i cat i on of  wi ndow r equi r i ng basi c or  
enhanced pr ot ect i on.

[ b.   Lar ge- Mi ssi l e Test :   For  gl azi ng l ocat ed wi t hi n 9. 1 m of  gr ade.

] [ c.   Smal l - Mi ssi l e Test :   For  gl azi ng l ocat ed mor e t han 9. 1 m above gr ade.

] ] [ 1. 5. 4   Ant i t er r or i sm Per f or mance Requi r ement s

Wi ndows must  meet  t he ant i t er r or i sm per f or mance cr i t er i a as speci f i ed i n 
t he par agr aphs bel ow i n accor dance wi t h UFC 4- 010- 01.   Conf or mance t o t he 
per f or mance r equi r ement s must  be val i dat ed by one of  t he f ol l owi ng met hods.

1. 5. 4. 1   Comput at i onal  Desi gn Anal ysi s Met hod

Desi gn wi ndow assembl y t o t he cr i t er i a l i s t ed her ei n.   I ncl ude 
comput at i onal  desi gn anal ysi s cal cul at i ons ver i f y i ng t he st r uct ur al  
per f or mance of  each wi ndow assembl y pr oposed f or  use,  under  t he gi ven 
st at i c equi val ent  l oads.

Desi gn wi ndow f r ames,  mul l i ons,  sashes,  and gl azi ng t o t he cr i t er i a l i s t ed 
her ei n.   I ncl ude comput at i onal  desi gn anal ysi s cal cul at i ons ver i f y i ng t he 
st r uct ur al  per f or mance of  each wi ndow syst em pr oposed f or  use,  under  t he 
gi ven st at i c equi val ent  l oads.

Gl azi ng r esi st ance must  be gr eat er  t han equi val ent  3- second dur at i on 
l oadi ng of  [ _____]  Pascal  pounds per  squar e f oot  ( psf )  f or  t ype [ _____]  
wi ndow[  and [ _____]  Pascal  psf  f or  t he r emai ni ng wi ndow t ypes] .   The 
gl azi ng f r ame bi t e f or  t he wi ndow f r ames must  be i n accor dance wi t h 
ASTM F2248.

Desi gn St eel  wi ndow f r ami ng member s t o r est r i ct  def l ect i ons of  t he edges 
of  gl azi ng t hey suppor t  t o L/ 60 under  t wo t i mes ( 2X)  t he gl azi ng 
r esi st ance per  t he r equi r ement s of  ASTM F2248 and ASTM E1300.

[ Anchor  wi ndow f r ames t o t he suppor t i ng st r uct ur e wi t h anchor s desi gned t o 
r esi st  [ t wo t i mes ( 2X) ] [ one t i me ( 1X) ]  t he gl azi ng r esi st ance i n 
accor dance wi t h ASTM F2248 and ASTM E1300.

] 1. 5. 4. 2   Dynami c Desi gn Anal ysi s Met hod

Desi gn wi ndow assembl y usi ng a dynami c anal ysi s t o pr ove t he syst em wi l l  
pr ovi de per f or mance equi val ent  t o or  bet t er  t han a [ l ow; ]  [ ver y l ow; ]  
[ _____]  hazar d r at i ng i n accor dance wi t h ASTM F2912 f or  t he peak posi t i ve 
pr essur e of  [ _____]  k i l opascal s ( kPa)  and peak posi t i ve phase i mpul se of  
[ _____]  k i l opascal - mi l l i second ( kPa- msec) .   Use a t r i angul ar  bl ast  l oad 
usi ng t he appl i cabl e pr essur e and i mpul se i ndi cat ed above.   The al l owabl e 
r esponse l i mi t s of  [ al umi num]  [ st eel ]  f r ame el ement s ar e as f ol l ows:   
Maxi mum duct i l i t y  r at i o of  [ _____]  and maxi mum suppor t  r ot at i on of  [ _____]  
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degr ees.

1. 5. 4. 3   St andar d Ai r bl ast  Test  Met hod

As an al t er nat i ve t o t he ' Comput at i onal  Desi gn Anal ysi s Met hod'  and 
' Dynami c Desi gn Anal ysi s Met hod'  i ndi cat ed above,  wi ndow [ _____]  assembl y 
may be t est ed f or  eval uat i on of  hazar ds gener at ed f r om ai r bl ast  l oadi ng i n 
accor dance wi t h ASTM F1642/ F1642M by an i ndependent  t est i ng agency 
r egul ar l y engaged i n bl ast  t est i ng.   For  pr oposed wi ndow syst ems t hat  ar e 
of  t he same t ype as t he t est ed syst em but  of  di f f er ent  s i ze,  t he t est  
r esul t s may be accept ed pr ovi ded t he pr oposed wi ndow si ze i s wi t hi n t he 
r ange f r om 25 per cent  smal l er  t o 10 per cent  l ar ger  i n ar ea and aspect  
r at i o of  t he or i gi nal  qual i f i ed t est ed gl azi ng syst ems i n accor dance wi t h 
ASTM F2912.   Pr oposed wi ndow syst em/ assembl y of  a s i ze out si de t hi s r ange 
wi l l  r equi r e t est i ng t o eval uat e t hei r  hazar d r at i ng or  ar e cer t i f i ed by 
t he ' Dynami c Desi gn Anal ysi s Met hod'  i ndi cat ed above.   Test i ng may be by 
shock t ube or  ar ena t est .   Per f or m t he t est  on t he ent i r e pr oposed wi ndow 
syst em/ assembl y,  i ncl udi ng,  t he gl azi ng,  i t s f r ami ng/ suppor t  syst em,  
oper at i ng devi ces,  and al l  anchor age devi ces.   Wi ndow suppor t  syst em 
r epl i cat e anchor age of  t he wi ndow suppor t  syst em wi t h t he met hod of  
i nst al l at i on t o be used f or  t he pr oj ect .   The mi ni mum ai r bl ast  l oadi ng 
par amet er s f or  t he t est  wi l l  be as f ol l ows:  peak posi t i ve pr essur e of  
[ _____]  k i l opascal s ( kPa)  and peak posi t i ve phase i mpul se of  [ _____]  
k i l opascal - mi l l i second ( kPa- msec) .   The hazar d r at i ng f or  t he pr oposed 
wi ndow syst ems,  as det er mi ned by t he r at i ng cr i t er i a of  ASTM F2912,  t o 
pr ovi de per f or mance equi val ent  t o or  bet t er  t han a [ l ow; ]  [ ver y l ow; ]  
[ _____]  hazar d r at i ng ( i . e.  t he " No Br eak" ,  " No Hazar d" ,  " Mi ni mal  Hazar d" ,  
" Ver y Low Hazar d"  and " Low Hazar d"  r at i ngs ar e accept abl e.   " Hi gh Hazar d"  
r at i ngs ar e unaccept abl e.   Resul t s of  wi ndow syst ems pr evi ousl y t est ed by 
t est  pr ot ocol s ot her  t han ASTM F1642/ F1642M may be accept ed pr ovi ded t he 
r equi r ed l oadi ng,  hazar d l evel  r at i ng,  and si ze l i mi t at i ons st at ed her ei n 
ar e met .

] 1. 6   WARRANTY

Pr ovi de Manuf act ur er ' s st andar d per f or mance guar ant ees or  war r ant i es t hat  
ext end beyond a one year  per i od.

1. 7   DELI VERY AND STORAGE

Del i ver  t o pr oj ect  s i t e i n undamaged condi t i on.   St or e wi ndows and 
component s on edge,  out  of  cont act  wi t h t he gr ound,  under  weat her t i ght  
cover i ng,  and ar r anged t o avoi d bendi ng,  war pi ng,  or  ot her  damage.

PART 2   PRODUCTS

2. 1   MATERI ALS

2. 1. 1   Gener al  Syst em Requi r ement s

St eel  f r ami ng mat er i al s must  cont ai n a mi ni mum of  40 per cent  t ot al  
r ecycl ed cont ent .   Pr ovi de dat a i dent i f y i ng per cent age of  r ecycl ed cont ent  
f or  st eel  f r ami ng mat er i al s.

2. 1. 2   St eel  Bar s

SWI  SWS.
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2. 1. 3   Sheet  St eel

ASTM A1011/ A1011M.

2. 1. 4   Zi nc- Coat ed Sheet  St eel

ASTM A653/ A653M or  JI S G 3302.

2. 1. 5   Zi nc Coat i ng

ASTM A123/ A123M or  JI S H 8641.

2. 1. 6   Scr ews and Bol t s

ASME B18. 6. 3 as appl i cabl e.

2. 2   FABRI CATI ON OF WI NDOWS

For m per manent  j oi nt s by wel di ng or  mechani cal l y f ast eni ng as speci f i ed 
f or  each t ype wi ndow.   Use j oi nt s of  st r engt h t o mai nt ai n st r uct ur al  val ue 
of  member s connect ed.   Wel d j oi nt s sol i d,  r emove excess met al ,  and dr ess 
smoot h on exposed and cont act  sur f aces.   Cl osel y f i t  j oi nt s f or med wi t h 
mechani cal  f ast eni ngs and make per manent l y wat er t i ght .   Assembl e f r ames 
and sash,  i ncl udi ng vent i l at or s and t her mal  br eaks,  at  t he pl ant  and shi p 
as a uni t  wi t h har dwar e unat t ached.   Pr ovi de t he f ol l owi ng const r uct i on:

a.   Wher e f i xed wi ndow sect i ons adj oi n vent i l at or  sect i ons,  pr ovi de f i xed 
sash,  f abr i cat ed f r om si mi l ar  f r ame member s,  and of  manuf act ur er ' s 
st andar d t ype sui t abl e f or  t he pur pose.

b.   Rol l  weat her i ng sur f aces i nt egr al l y t o pr ovi de t wo- poi nt  
par al l el - sur f ace cont act  wi t h over l ap at  bot h i nsi de and out si de 
poi nt s of  c l osur e.

c.   Pr ovi de dr i ps and weep hol es as r equi r ed t o r et ur n wat er  t o out si de.

d.   Desi gn gl azed wi ndows and r abbet s sui t abl e f or  gl ass t hi ckness shown 
on dr awi ngs [ or  speci f i ed] .

e.   Use f l at head,  cr oss r ecessed t ype,  exposed head scr ews and bol t s wi t h 
st andar d t hr eads on wi ndows,  t r i m and accessor i es.   Scr ew heads must  
f i ni sh f l ush wi t h adj oi ni ng sur f aces.   Sel f  t appi ng sheet - met al  scr ews 
ar e not  accept abl e.

f .   For  hot - di pped gal vani zed wi ndows,  use st ai nl ess st eel  or  hot - spun 
gal vani zed st eel  f ast ener s.   For  wi ndows wi t h pai nt ed f i ni sh use 
el ect r o- gal vani zed f ast ener s.   Fi ni sh exposed heads t o mat ch f i ni sh of  
wi ndows.

2. 3   FI RE RATED WI NDOWS

Pr ovi de sash and f r ame wi t h necessar y har dwar e t o conf or m t o t he 
r equi r ement s of  Under wr i t er s Labor at or i es I nc.  ( UL) ,  f or  c l ass of  wi ndow 
i ndi cat ed.   Submi t  pr oof  of  conf or mance.   UL l abel  wi l l  be accept ed as 
pr oof .   Label ed wi ndow det ai l s t ake pr ecedence over  det ai l s i ndi cat ed or  
speci f i ed f or  nonl abel ed wi ndows,  except  when sect i ons r equi r ed f or  
nonl abel ed wi ndows ar e heavi er  t han t hose r equi r ed by UL.   I n l i eu of  UL 
l abel ,  wr i t t en cer t i f i cat i on by appr oved nat i onal l y r ecogni zed t est i ng 
agency may be submi t t ed.   Cer t i f i cat i on must  st at e t hat  compl et e wi ndow 
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uni t  of  t ype pr ovi ded has been t est ed and conf or ms t o publ i shed st andar ds,  
i ncl udi ng met hods of  t est s,  of  UL.

2. 4   PROVI SI ONS FOR GLAZI NG

Desi gn sash f or  [ i nsi de]  [ out s i de]  gl azi ng and f or  secur i ng gl ass wi t h 
[ met al  beads]  [ gl azi ng cl i ps]  and gl azi ng compound. [   Wher e i nsul at i ng 
gl ass i s i ndi cat ed,  use r abbet s of  adequat e wei ght  and dept h t o r ecei ve 
and pr oper l y suppor t  gl ass and gl azi ng accessor i es. ] [   For  wi ndows 
r equi r ed t o compl y wi t h ant i t er r or i sm pr ovi s i ons,  desi gn i n accor dance 
wi t h St andar d 10 of  UFC 4- 010- 01. ]

2. 5   MULLI ONS AND TRANSOM BARS

Pr ovi de mul l i ons bet ween mul t i pl e wi ndow uni t s desi gned t o wi t hst and 
speci f i ed wi nd l oad r equi r ement s. [   Pr ovi de mul l i ons wi t h a t her mal  
br eak. ]   Secur e mul l i ons and t r ansom bar s t o adj oi ni ng const r uct i on and 
wi ndow uni t s i n such a manner  as t o per mi t  expansi on and cont r act i on and 
t o f or m weat her t i ght  j oi nt .   Pr ovi de mul l i on cover s of  manuf act ur er ' s 
st ock desi gn on t he i nt er i or  and ext er i or  t o compl et el y cover  exposed 
j oi nt s and r ecesses bet ween wi ndow uni t s and f or  neat  appear ance. [   
Pr ovi de speci al  cover s over  st r uct ur al  suppor t s at  mul l i ons as i ndi cat ed. ]

2. 6   METAL- TO- METAL JOI NTS

Set  i n mast i c,  usi ng t ype r ecommended by wi ndow manuf act ur er  t o pr ovi de 
weat her t i ght  j oi nt s.   Remove excess mast i c bef or e i t  har dens.

2. 7   ACCESSORI ES

Pr ovi de wi ndows wi t h har dwar e,  c l i ps,  f i ns,  anchor s,  gl azi ng beads,  and 
f ast eni ngs,  necessar y f or  compl et e i nst al l at i on and oper at i on of  
vent i l at or s.

2. 7. 1   Anchor s

Use hot - di p gal vani zed st eel  anchor s.   Secur e anchor s and f ast eni ngs t o 
heads,  j ambs,  and si l l s  of  openi ngs,  and f ast en secur el y t o wi ndows or  
f r ames.   Use anchor s r ecommended by wi ndow manuf act ur er  f or  speci f i c  t ype 
of  const r uct i on and conceal .   Anchor  each f r ame at  j ambs wi t h mi ni mum of  
t hr ee adj ust abl e st eel  anchor s. [   Pr ovi de per f or at ed anchor  st ems f or  
mor t ar  keyi ng wi t h anchor  f l anges of  suf f i c i ent  wi dt h t o pr ovi de sl i di ng 
f r i c t i on f i t  i nsi de f r ames.   Ext end per f or at ed st ems not  l ess t han 100 mm 
i nt o masonr y. ] [   For  anchor age at  concr et e wal l s and pr epar ed openi ngs,  
equi p f r ames wi t h manuf act ur er ' s st andar d bent - c l i ps l ocat ed appr oxi mat el y 
150 mm f r om each end and at  mi dpoi nt . ]

2. 7. 2   Weat her st r i ppi ng

Pr ovi de on al l  oper abl e wi ndows so t hat ,  when t est ed bef or e l eavi ng 
f act or y,  i n accor dance wi t h ASTM E283,  do not  exceed a maxi mum ai r  
i nf i l t r at i on of  0. 05 cubi c met er  per  mi nut e per  met er  of  cr ack l engt h when 
subj ect ed t o st at i c pr essur e of  75 Pa equi val ent  t o wi nd vel oci t y of  40 kmh.

2. 7. 3   Har dwar e

Equi p al l  oper abl e sash wi t h l at chi ng devi ce whi ch can be secur ed f r om 
i nsi de.   The i t em,  t ype,  and f unct i on of  har dwar e r equi r ed ar e speci f i ed 
under  i ndi v i dual  wi ndow t ype.   At t ach har dwar e secur el y t o wi ndows wi t h 
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cor r osi on r esi st i ng bol t s or  machi ne scr ews;  do not  use sheet  met al  
scr ews.   At  f i xed scr eens,  adapt  har dwar e t o per mi t  oper at i on of  
vent i l at or s.   Fi t  and t est  har dwar e f or  each wi ndow at  f act or y t o ensur e 
sat i sf act or y oper at i on and secur i t y.

2. 7. 3. 1   Har dwar e Mat er i al s and Fi ni sh

Pr ovi de[  non- magnet i c t ype st ai nl ess st eel  exposed har dwar e wi t h sat i n 
f i ni sh] [  whi t e br onze wi t h sat i n f i ni sh har dwar e] [  yel l ow br onze wi t h dul l  
( oxi di zed)  f i ni sh har dwar e] .   Use gal vani zedst eel  or  mal l eabl e i r on 
hi nges,  wi t h nonf er r ous pi ns,  or  wi t h st eel  pi ns and non- f er r ous bushi ngs 
or  washer s.

2. 7. 4   Fast ener s

St ai nl ess st eel  or  al umi num mat er i al s[ ;  z i nc- coat ed st eel  el sewher e as 
shown on Dr awi ng Sheet  No.  [ _____. ] ]   Pr i me exposed heads of  coat ed or  
pl at ed f ast ener s and f i ni sh t o mat ch adj acent  mat er i al .

2. 7. 5   Met al  Sub- f r ames and St ool s

Manuf act ur er ' s st andar d t ype desi gned t o sui t  t he par t i cul ar  wi ndow.   
Mat ch exposed sur f aces t o wi ndows.

2. 8   GLASS AND GLAZI NG

Pr ovi de mat er i al s i n accor dance wi t h Sect i on 08 81 00 GLAZI NG.

2. 9   WI NDOW FI NI SH

2. 9. 1   Shop Pr i med Fi ni sh

Af t er  f abr i cat i on,  c l ean al l  sur f aces of  wi ndows,  f i ns,  mul l i ons,  cover  
pl at es,  and scr een f r ames and pr ovi de a hot - di p gal vani zed,  
phosphat e- t r eat ed and shop pr i med f i ni sh.   Conf or m t o SWI  SWS f or  t he 
met hods of  c l eani ng,  chemi cal  t r eat ment ,  gal vani z i ng,  and pai nt i ng.

2. 9. 2   Fact or y Fi ni sh

I n l i eu of  shop pr i med f i ni sh,  f act or y f i ni sh may be pr ovi ded usi ng t he 
f ol l owi ng met hod,  i n whi ch case f i ni sh f i el d pai nt i ng wi l l  not  be r equi r ed:

a.   Chemi cal l y c l ean and bonder i ze wi ndows.   Appl y di p coat  of  epoxy 
pr i mer  baked on f or  not  l ess t han 15 mi nut es at  not  l ess t han 149 
degr ees C,  f ol l owed by f i ni sh coat  of  al kyd- ami ne enamel  of  not  l ess 
t han 0. 025 mm t hi ckness,  baked on f or  15 mi nut es at  not  l ess t han 149 
degr ees C.

b.   Fi ni sh col or  coat i ng t o be sel ect ed f r om manuf act ur er ' s st andar d col or  
char t .

c.   Touch up abr aded sur f aces wi t h enamel  as speci f i ed f or  f act or y f i ni sh.

2. 10   WI NDOW TYPES

Conf or m t o SWI  SWS.   Pr ovi de combi nat i ons,  t ypes and si zes i ndi cat ed.   
Each wi ndow must  consi st  of  a uni t  i ncl udi ng [ subf r ame, ]  [ f r ame, ]  sash,  
har dwar e,  [ mul l i ons, ]  t r i m,  [ casi ng, ]  [ i nsect  scr een, ]  [ st or m uni t s, ]  and 
anchor s.   Desi gn wi ndows i ndi cat ed t o have scr een [ or  st or m uni t s]  t o 
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accommodat e i t ems t o be f ur ni shed.

2. 10. 1   Awni ng Wi ndows

Pr ovi de compr essi on- t ype weat her st r i ppi ng.   Heavy I nt er medi at e mat er i al s 
i n gr oup of  t op- hi nged or  pr oj ect ed out - swi ngi ng vent i l at or s:

2. 10. 1. 1   Oper at or s

[ Cont r ol  must  be si mul t aneous by means of  cam- t ype l ever  handl e f ast ener  
f or  hand push- pul l  oper at i on.   For  wi ndows wi t h scr eens,  pr ovi de wi t h 
under scr een push bar  oper at or s.   For  oper at or s mor e t han 2 met er s above 
f l oor ,  pr ovi de wi t h har dwar e desi gned f or  pol e oper at i on.

] [ Pr ovi de si mul t aneous cont r ol  by means of  a r ot ar y mechani cal  power  uni t  
manual l y oper at ed by br onze [ r emovabl e]  cr ankhandl e,  pr ovi di ng posi t i ve 
adj ust ment  and hol di ng of  vent s i n any posi t i on f r om f ul l y open t o f ul l y  
c l osed.   Oper at or  must  secur el y c l ose vent i l at or s on bot h s i des of  wi ndow 
wi t hout  addi t i onal  l ocki ng devi ces.   Heavy- dut y wor m- gear  r ot ar y oper at or  
wi t h machi ne- cut  case- har dened st eel  gear s i n st eel  housi ng wi t h smoot h 
l acquer  f i ni sh.

] 2. 10. 1. 2   Vent i l at or s

Suppor t  on t wo hi nges and t wo ar ms,  or  on t wo st eel  s l i de ar ms pi vot ed t o 
vent  and t o pr i nci pal  f r ame member .   Pr ovi de br onze- br ushed pi vot s and 
hi nges wi t h br onze pi ns.   Desi gn vent i l at or s t o c l ose and weat her  on each 
ot her ,  or  on i ndependent  meet i ng r ai l s assembl ed as par t  of  wi ndow f r ame.   
Pr ovi de f or  posi t i ve adj ust ment  of  i ndi v i dual  vent s t o ensur e posi t i ve 
cont act  bet ween sash and f r ame when cl osed.

2. 10. 2   Casement  Wi ndows

[ St andar d I nt er medi at e]  [ Heavy I nt er medi at e]  [ Heavy Cust om] .   Pr ovi de 
cont i nuous dr i p mol ds i mmedi at el y above vent i l at or s.   Wher e f i xed sect i ons 
adj oi n vent i l at or s,  pr ovi de dr i ps cont i nuous acr oss t op of  f i xed 
sect i ons.   Pr ovi de each si de hi nged vent i l at or  wi t h one pai r  of  
non- f r i ct i on ext ensi on hi nges,  one sash oper at or ,  and one l ocki ng handl e.   
Pr ovi de sash over  1680 mm hi gh wi t h t hr ee hi nges.   Pr ovi de hi nges wi t h 
st r engt h necessar y t o per manent l y suppor t  gl azed vent i l at or  wi t hout  t wi st  
or  sag.   Pr ovi de compr essi on- t ype weat her st r i ppi ng.

2. 10. 2. 1   Sash Oper at or s

Use [ s l i di ng under scr een]  [ cr ank- oper at ed r ot ar y]  sash oper at or s.   Desi gn 
oper at or s t o hol d vent i l at or s f i r ml y i n posi t i on at  any angl e up t o 90 
degr ees. [   Use f r i ct i on or  t humb- scr ew sl i di ng oper at or s. ]   Use heavy- dut y 
wor m- gear  r ot ar y oper at or s,  wi t h machi ne- cut ,  case har dened st eel  gear s.   
Pr ovi de pi vot ed l ever  t ype l ocki ng handl es,  engagi ng bevel ed st r i ke pl at e 
or  keeper .   For  vent i l at or s exceedi ng 1680 mm i n hei ght ,  pr ovi de t wo- poi nt  
l ocki ng devi ce,  oper at ed by r ods f r om si ngl e l ever  handl e.   Conceal  r ods 
wher e desi gn of  sash sect i on wi l l  per mi t .

2. 10. 2. 2   Hopper  or  Si l l  Type Vent i l at or s

For  hopper  or  s i l l  t ype vent i l at or s occur r i ng under  casement  or  f i xed 
sash,  pr ovi de cam- act i ng l ocki ng handl e.   For  hi nged t ype,  pr ovi de one 
pai r  of  hi nges and t wo conceal ed f r i ct i on st ay ar ms;  f or  pr oj ect ed t ype,  
use t wo f r i ct i on shoes wi t h nonf r i ct i on st ay ar ms t o hol d vent i l at or  i n 
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any posi t i on,  up t o 45 degr ees.   For  hopper  vent s over  1220 mm wi de,  use 
t wo l ocki ng handl es.

2. 10. 2. 3   Tr ansom Vent i l at or s

When t r ansom vent i l at or s occur  above casement  or  f i xed sash,  hang on t wo 
st ay ar ms sl i di ng i n f r i c t i on shoes.   Pr ovi de vent i l at or s wi t h har dwar e 
desi gned f or  pol e oper at i on.

2. 10. 3   Cont i nuous Wi ndows

Cont i nuous t ype wi t h [ manual ]  [ mot or i zed]  mechani cal  oper at i on.

2. 10. 4   Fi xed Wi ndows

[ St andar d I nt er medi at e]  [ Heavy I nt er medi at e]  [ Heavy Cust om]  wi ndows.

2. 10. 5   Hor i zont al l y Pi vot ed Wi ndows

[ St andar d I nt er medi at e]  [ Heavy I nt er medi at e]  [ Heavy Cust om] .   Make pi vot s 
i nt egr al  wi t h j amb weat her i ng bar s t o ensur e per manent  al i gnment .   Hol d 
vent i l at or  i n pl ace at  pi vot s wi t h sol i d br onze,  r epl aceabl e shoul der ed 
pi vot s,  washer  and nut s.

2. 10. 5. 1   Oper at or s

Equi p vent i l at or s wi t h chai n r ol l er  gui de,  chai n and chai n st ay l ocat ed at  
conveni ent  di st ance f r om f l oor .   At t ach chai n t o spr i ng- l at ch at  
vent i l at or  head,  l oopi ng down and back up t hr ough r ol l er - gui de i n 
spr i ng- cat ch.   Secur e end t o keeper  on f r ame.   Unscr eened vent i l at or s 
r eadi l y accessi bl e f r om f l oor  may have st eel  st ay adj ust er s.

2. 10. 6   Pr oj ect ed Wi ndows

[ St andar d I nt er medi at e]  [ Heavy I nt er medi at e]  [ Heavy Cust om] .

2. 10. 6. 1   Oper at or s

Equi p vent i l at or s under  1220 mm wi de wi t h one cam- t ype l ever  handl e 
f ast ener ;  equi p vent i l at or s 1220 mm wi de and over ,  and not  pol e oper at ed,  
wi t h t wo f ast ener s.   Wher e f i xed scr eens occur  at  pr oj ect ed- out  
vent i l at or s,  pr ovi de under scr een push bar  oper at or s.   Pr ovi de vent i l at or s 
wi t h l ocki ng r ai l s mor e t han 2 met er s above t he f l oor  wi t h har dwar e 
desi gned f or  pol e oper at i on.

2. 10. 7   Secur i t y Wi ndows

SWI  SWS.   Pr ovi de vent i l at or s wi t h manuf act ur er ' s st andar d har dwar e of  
i r on,  st eel  or  z i nc.   Equi p vent i l at or s havi ng l ocki ng r ai l s mor e t han 2 
met er s above f l oor  wi t h har dwar e desi gned f or  pol e oper at i on.

2. 11   SCREENS

Pr ovi de one i nsect  scr een f or  each oper abl e ext er i or  sash or  vent i l at or .   
Locat e scr een uni t s ei t her  i nsi de or  out si de,  dependi ng upon wi ndow t ype 
and met hod of  oper at i on.   Pr ovi de [ f ul l - l engt h t op- hung]  [ doubl e ver t i cal  
s l i di ng]  [ hal f - l engt h s l i di ng]  [ hal f - l engt h f i xed]  t ype scr eens.   Desi gn 
scr eens t o f i t  c l osel y ar ound ent i r e per i met er  of  vent i l at or  or  openi ng,  
t o be r ewi r abl e,  easi l y r emovabl e f r om i nsi de bui l di ng,  and 
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i nt er changeabl e f or  same si ze vent i l at or s of  s i mi l ar  t ype wi ndows,  wi t h 
mi ni mum of  exposed f ast ener s and l at ches.   Pr ovi de al l  gui des,  st ops,  
c l i ps,  bol t s,  and scr ews,  as necessar y,  f or  a secur e and i nsect - t i ght  
at t achment  t o wi ndow.   Wher e wi cket s ar e necessar y,  use sl i di ng or  hi nged 
t ype,  wi t h f r i c t i on cat ches,  f r amed and t r i mmed f or  dur abi l i t y  and t i ght  
f i t .   Pr ovi de wi cket  openi ng f r ames of  s i mi l ar  mat er i al  and cr oss- sect i on 
as scr een f r ames.   Pr ovi de cont i nuous f r ami ng bar  bet ween t he t wo si des of  
scr een f r ames.

2. 11. 1   Const r uct i on

Pr ovi de scr een f r ames of  st eel  wi t h f i ni sh mat chi ng t hat  of  wi ndows.   
Equi p f r ames wi t h r emovabl e spl i nes of  st eel  or  v i nyl .   For m gr oove i n 
f r ame f or  hol di ng scr een cl ot h i n pl ace wi t h noncyl i ndr i cal  spl i nes.   Make 
spl i ne and gr oove assembl y so t hat  c l ot h cannot  be r emoved f r om gr oove by 
pr essur e on cl ot h.   Make spl i nes of  such si ze and shape t hat  r ot at i on of  
spl i ne i n gr oove wi l l  be pr event ed and spl i ne wi l l  t i ght l y hol d c l ot h i n 
pl ace.

2. 11. 2   I nsect  Scr eeni ng

ASTM D3656/ D3656M,  Cl ass 2,  18 by 14 mesh,  col or  [ char coal ]  [ gr ay]  
[ _____] .  I nst al l  wi t h weave par al l el  t o f r ames.   St r et ch t i ght  f or  smoot h 
appear ance.   Conceal  edges i n spl i ne channel s.

2. 12   SPECI AL OPERATORS

2. 12. 1   Pol e Oper at or s

Pr ovi de f or  wi ndows havi ng oper at i ng har dwar e or  l ocki ng r ai l s mor e t han 2 
met er s above f l oor .   Pr ovi de wi ndow manuf act ur er ' s st andar d pol e desi gn of  
l engt h t o pr ovi de oper at i on f r om 1. 67 met er s above f l oor ,  and wi t h 
push- pul l  hooks of  pr oper  shape and l engt h.   Pr ovi de one pol e oper at or  f or  
each r oom,  and one pol e hanger  f or  each pol e i n l ocat i on as di r ect ed.

[ 2. 12. 2   Ext ensi on Cr ank Oper at or s

Pr ovi de r emovabl e handl es f or  cr ank oper at ed r ot ar y oper at or s l ocat ed mor e 
t han 2 met er s above f l oor .   Pr ovi de one r emovabl e handl e f or  each r oom.

] 2. 12. 3   Mechani cal  Oper at or s

Pr ovi de [ manual ]  [ mot or i zed]  oper at or s f or  gr oup oper at i on of  cont i nuous 
r ows of  wi ndows,  and f or  wi ndows l ocat ed at  unusual  hei ght s,  wher e ot her  
t ypes of  r emot e oper at i on ar e not  f easi bl e.   Pr ovi de oper at or s t hat  open 
and cl ose wi ndows wi t hout  appr eci abl e def l ect i on,  v i br at i on or  r at t l e.   
Pr ovi de t r ansmi ssi on l i nes equi pped wi t h means of  adj ust ment .   Cont r ol  
wi ndow uni t s i n gr oups wi t h oper at or s as r ecommended by wi ndow 
manuf act ur er  f or  t he par t i cul ar  wi ndow ar r angement  shown,  unl ess 
speci f i cal l y i ndi cat ed ot her wi se.   Use mechani cal  oper at or s of  one of  t he 
f ol l owi ng t ypes:

a.   On- Si l l  Oper at or s:   Cent r al l y l ocat ed,  manual l y cont r ol l ed mechani sms 
f or  adj ust i ng vent i l at or s,  assembl ed of  br onze t el escopi ng shaf t s wi t h 
machi ne cut  t hr eads.   Conceal ,  except  f or  l i nkage member s,  by 
appr opr i at e cover s.   Pr ovi de one oper at or ,  secur ed t o s i l l ,  f or  each 
wi ndow.   Fi ni sh oper at or s exposed t o v i ew t o mat ch har dwar e f i ni sh.   
Fi ni sh cover s t o mat ch wi ndow casi ngs.
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b.   Gear ed Lever - Ar m Oper at or :  Pr ovi de power  uni t  wi t h machi ne- cut  gear s 
and machi ned t hr ust  bear i ngs housed i n dust pr oof  oi l - t i ght  case,  wi t h 
pr ovi s i on f or  l ubr i cat i on.   Pr ovi de t or si on shaf t  of  st andar d bl ack 
i r on pi pe not  l ess t han 25 mmi nsi de di amet er .   Ri gi dl y c l amp st eel  or  
mal l eabl e i r on oper at i ng ar ms t o shaf t  and connect  t o vent i l at or  by 
push bar  and hi nge br acket .   Suppor t  oper at i ng mechani sm on br acket s 
secur el y at t ached t o bui l di ng st r uct ur e or  mul l i ons.   No si ngl e l i ne 
i s al l owed t o ext end mor e t han 9 met er s f r om ei t her  or  bot h s i des of  
power  uni t .

c.   Gear ed Rack- and- Pi ni on Oper at or :   Pr ovi de power  uni t  wi t h machi ne- cut  
gear s and machi ned t hr ust  bear i ngs housed i n dust pr oof  oi l - t i ght  case,  
wi t h pr ovi s i on f or  l ubr i cat i on.   Pr ovi de t or si on shaf t  of  st andar d 
bl ack i r on pi pe not  l ess t han 25 mmi nsi de di amet er .   Cut  st eel  r ack t o 
a pi t ch t hat  wi l l  mesh accur at el y wi t h t he cut  t eet h on a st eel  or  
cast  i r on pi ni on.   Fast en pi ni on secur el y t o t or s i on shaf t .   Pr ovi de 
st eel  r ack wi t h a hi nged br acket  f or  at t achi ng t o vent i l at or .   Hol d 
r ack i n mesh wi t h pi ni on by st eel  yoke wi t h bear i ng r ol l er s of  sol i d 
br ass.   Suppor t  oper at i ng mechani sm on st eel  br acket s secur el y 
at t ached t o bui l di ng st r uct ur e or  mul l i ons.   No si ngl e l i ne i s al l owed 
t o ext end mor e t han 15 met er s f r om ei t her  or  bot h s i des of  power  uni t .

[ 2. 12. 3. 1   Oper at i ng Ar ms and Racks

Pr ovi de each vent i l at or  not  mor e t han 900 mm wi de wi t h s i ngl e oper at i ng 
ar m or  r ack at t ached at  cent er  of  r ai l .   Pr ovi de each vent i l at or  mor e t han 
900 mm wi de wi t h t wo oper at i ng ar ms or  r acks at t ached t o s i de r ai l s or  
near  ends of  hor i zont al  r ai l  of  vent i l at or .

] [ 2. 12. 3. 2   Chai n Cont r ol

Pr ovi de power  uni t  wi t h hand chai n,  oper at i ng over  chai n wheel  wi t h chai n 
guar d.   Dr i l l  and secur e wheel  t o wor m shaf t  by key.   Ter mi nat e chai n 
appr oxi mat el y 600 mm above f l oor .   Wher e bui l di ng const r uct i on makes i t  
i mpr act i cabl e t o hang chai n ver t i cal l y f r om power  uni t ,  f ur ni sh s i ngl e or  
doubl e chai n i dl er s t o convey chai n t o poi nt  shown or  di r ect ed.

] [ 2. 12. 3. 3   St eel  Shaf t  Cont r ol

Pr ovi de power  uni t  wi t h ver t i cal  st andar d bl ack i r on pi pe of  not  l ess t han 
19 mm i nsi de di amet er  or  sol i d st eel  shaf t  wi t h mal l eabl e i r on or  st eel  
coupl i ng.   Suppor t  ver t i cal  shaf t  wi t h br acket s spaced not  over  2 met er s 
apar t .   Wher e hand oper at i ng wheel  i s i ndi cat ed 1. 5 met er s above f l oor ,  
pl ace wheel  i n ver t i cal  posi t i on.   Wher e hand oper at i ng wheel  i s i ndi cat ed 
2 met er s above f l oor ,  pl ace wheel  i n hor i zont al  posi t i on.   Secur e wheel  i n 
pl ace per manent l y.   Fur ni sh uni ver sal  j oi nt s or  bevel ed gear s t o l ocat e 
cont r ol  at  poi nt  shown or  as di r ect ed on near est  wal l  or  col umn.   Wher e 
pr act i cabl e,  mount  ver t i cal  shaf t s on wal l s i nst ead of  pi l ast er s.

] PART 3   EXECUTI ON

3. 1   I NSTALLATI ON

I nst al l  i n accor dance wi t h wi ndow manuf act ur er ' s pr i nt ed i nst r uct i ons and 
det ai l s.   Coor di nat e i nst al l at i on wi t h commi ssi oni ng as speci f i ed i n 
Sect i on [ _____] . [   I nst al l  f i r e r at ed wi ndows i n accor dance wi t h NFPA 80 
and NFPA 101. ]   Bui l d i n wi ndows as wor k pr ogr esses or  i nst al l  wi t hout  
f or c i ng i nt o pr epar ed wi ndow openi ngs.   Set  at  pr oper  el evat i on,  l ocat i on,  
and r eveal ;  pl umb,  squar e,  l evel ,  and i n al i gnment .   Br ace and st ay t o 
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pr event  di st or t i on and mi sal i gnment .   Pr ot ect  vent i l at or s and oper at i ng 
par t s agai nst  di r t  and bui l di ng mat er i al s by keepi ng cl osed and l ocked t o 
f r ame.   Bed scr ews or  bol t s i n s i l l  member s,  j oi nt s at  mul l i ons,  cont act s 
of  wi ndows wi t h s i l l s ,  bui l t - i n f i ns,  and subf r ames i n mast i c seal ant  
r ecommended by wi ndow manuf act ur er .   I nst al l  and seal  wi ndows i n a manner  
t hat  wi l l  pr event  ent r ance of  wat er  and wi nd. [   Fast en i nsect  scr eens 
secur el y i n pl ace. ]

Any mat er i al s t hat  show vi sual  evi dence of  bi ol ogi cal  gr owt h due t o t he 
pr esence of  moi st ur e must  not  be i nst al l ed on t he bui l di ng pr oj ect .

3. 2   ANCHORS AND FASTENI NGS

Make pr ovi s i on f or  secur i ng uni t s t o each ot her  and t o adj oi ni ng 
const r uct i on.   Desi gn head and j amb member s t o ent er  i nt o masonr y not  l ess 
t han 11 mm wher e wi ndows ar e i nst al l ed i n di r ect  cont act  wi t h masonr y.   
Wher e wi ndows ar e set  i n pr epar ed masonr y openi ngs,  bui l d i n anchor s and 
f ast eni ngs t o j ambs of  openi ngs and f ast en secur el y t o wi ndows or  f r ames 
and t o adj oi ni ng const r uct i on.   Space anchor s not  mor e t han 450 mm apar t  
on j ambs and si l l s ,  and i nst al l  a mi ni mum of  t hr ee anchor s on each si de of  
each openi ng.   Anchor s and f ast eni ngs must  have suf f i c i ent  st r engt h t o 
hol d member  f i r ml y i n posi t i on.   Wher e t ype,  s i ze,  or  spaci ng of  anchor s 
i s not  shown or  speci f i ed,  use expansi on or  t oggl e bol t s or  scr ews as best  
sui t ed t o const r uct i on mat er i al .   Pr ovi de expansi on shi el d and bol t  
assembl i es of  t ype desi gned t o gi ve hol di ng power  beyond t ensi l e and 
shear i ng st r engt h of  bol t .   Mi ni mum f ast ener  penet r at i on must  be not  l ess 
t han t hat  r ecommended by manuf act ur er  f or  t ype f ast ener  and wal l  mat er i al  
i nvol ved.

3. 3   OPERATORS

I nst al l  oper at or s bef or e gl azi ng.   Pl umb and l evel  shaf t  r i ser s and r uns.  
Adj ust  vent i l at or s f or  f r ee openi ng and t i ght  c l osi ng.   Secur e housi ngs 
and adj ust abl e suppor t s t o wal l .   Anchor  oper at or  par t s t o st eel  wi ndow 
mul l i ons wi t h 13 mm bol t s.   Coupl e i ndi v i dual  l engt hs of  shaf t i ng wi t h 
st eel  r i vet s or  bol t s.   Leave mechani cal  equi pment  and vent i l at or s i n 
pr oper  oper at i ng condi t i on.

3. 4   WEATHERSTRI PPI NG

Use br onze,  spr i ng- br ass,  or  st ai nl ess st eel  and secur e wi t h non- f er r ous 
scr ews.   Secur e weat her st r i ppi ng or  r ubbi ng- bl ocks t o par t i ng- st r i p and 
each end of  meet i ng- r ai l s.   For  sol i d bar  st ock wi ndows,  use 
manuf act ur er ' s st andar d weat her st r i ppi ng i nser t ed i nt o gr oove.

3. 5   ADJUSTMENTS AFTER I NSTALLATI ON

Af t er  i nst al l at i on of  wi ndows and compl et i on of  gl azi ng and f i el d 
pai nt i ng,  adj ust  al l  vent i l at or s and har dwar e t o oper at e smoot hl y and t o 
pr ovi de weat her t i ght  seal i ng when vent i l at or s ar e c l osed and l ocked.   
Lubr i cat e har dwar e and oper at i ng par t s.   Adj ust  weat her st r i ppi ng t o assur e 
weat her t i ght  cont act  wi t h f r ames when vent i l at or s ar e c l osed and l ocked.   
Weat her st r i ppi ng must  not  cause bi ndi ng of  sash,  or  pr event  c l osi ng and 
l ocki ng of  vent i l at or .   Ver i f y pr oduct s ar e pr oper l y i nst al l ed,  connect ed,  
and adj ust ed.

3. 6   CLEANI NG

Cl ean i nt er i or  and ext er i or  sur f aces of  wi ndow uni t s of  mor t ar ,  pl ast er ,  
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pai nt  spat t er i ng spot s,  and ot her  f or ei gn mat t er  t o pr esent  a neat  
appear ance and t o pr event  f oul i ng of  weat her i ng sur f aces and 
weat her st r i ppi ng,  or  i nt er f er ence wi t h oper at i on of  har dwar e.   Cl ean and 
t ouch up abr aded sur f aces.   Repl ace wi t h new wi ndows any st ai ned,  
di scol or ed,  or  abr aded wi ndows t hat  cannot  be r est or ed t o or i gi nal  
condi t i on.

        - -  End of  Sect i on - -
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SECTI ON 08 71 00

DOOR HARDWARE
02/ 16

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S A 1510- 2 ( 2019)  Test  Met hod f or  Door  Fi t t i ngs -  
Par t  2:  Fi t t i ngs f or  Door s

JI S A 1510- 3 ( 2001)  Test  Met hods f or  Door  Fi t t i ngs -  
Par t  3:  Fl oor  Conceal ed Door  Cl oser s,  Door  
Cl oser s and Hi nge Cl oser s

JI S A 1516 ( 1998)  Wi ndows and Door set s -  Ai r  
Per meabi l i t y  Test

JI S A 1541- 1 ( 2016)  Bui l di ng Har dwar e -  Locks and 
Lat ches -  Par t  1:  Test  Met hods f or  Locks 
and Lat ches

JI S A 1541- 2 ( 2016)  Bui l di ng Har dwar e -  Locks and 
Lat ches -  Par t  2:  Met hods of  t he 
Pr esent at i on and Gr ade of  Cr i t er i a f or  
Pr act i cal  Per f or mance I t em

JI S A 1525 ( 1996)  Door set s -  Repeat ed and Openi ng and 
Cl osi ng Test

JI S A 1551 ( 2014)  Test  Met hod f or  Aut omat i c Door  
Opener

JI S A 4702   ( 2021)  Door set s

JI S A 4721 ( 2005)  Aut omat i c Revol v i ng Door  -  Saf et y

JI S A 4722 ( 2017)  Power  Oper at ed Pedest r i an Door  Set s 
-  Saf et y

JI S A 5756 ( 2013)  Pr ef or med Gasket s Used i n Bui l di ngs 
-  Cl assi f i cat i on,  Speci f i cat i ons and Test  
Met hods

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 101 ( 2021;  TI A 21- 1)  Li f e Saf et y Code

NFPA 252 ( 2022)  St andar d Met hods of  Fi r e Test s of  
Door  Assembl i es
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NFPA 70 ( 2023;  ERTA 7 2023;  TI A 23- 15)  Nat i onal  
El ect r i cal  Code

NFPA 72 ( 2022;  ERTA 22- 1)  Nat i onal  Fi r e Al ar m and 
Si gnal i ng Code

NFPA 80 ( 2022)  St andar d f or  Fi r e Door s and Ot her  
Openi ng Pr ot ect i ves

U. S.  NATI ONAL ARCHI VES AND RECORDS ADMI NI STRATI ON ( NARA)

36 CFR 1191 Amer i cans wi t h Di sabi l i t i es Act  ( ADA)  
Accessi bi l i t y  Gui del i nes f or  Bui l di ngs and 
Faci l i t i es;  Ar chi t ect ur al  Bar r i er s Act  
( ABA)  Accessi bi l i t y  Gui del i nes

UNDERWRI TERS LABORATORI ES ( UL)

UL 14C ( 2006;  Repr i nt  Jul  2017)  UL St andar d f or  
Saf et y Swi ngi ng Har dwar e f or  St andar d 
Ti n- Cl ad Fi r e Door s Mount ed Si ngl y and i n 
Pai r s

UL 437 ( 2013)  St andar d f or  Key Locks

UL Bl d Mat  Di r ( updat ed cont i nuousl y onl i ne)  Bui l di ng 
Mat er i al s Di r ect or y

1. 2   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e [ f or  Cont r act or  Qual i t y 
Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When used,  a desi gnat i on 
f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he 
submi t t al  f or  t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on 
i n t he Sust ai nabi l i t y  eNot ebook,  i n conf or mance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Manuf act ur er ' s Det ai l  Dr awi ngs;  G[ ,  [ _____] ]

Ver i f i cat i on of  Exi st i ng Condi t i ons;  G[ ,  [ _____] ]

Har dwar e Schedul e;  G[ ,  [ _____] ]

Keyi ng Syst em;  G[ ,  [ _____] ]

SD- 08 Manuf act ur er ' s I nst r uct i ons

I nst al l at i on

SD- 10 Oper at i on and Mai nt enance Dat a

Har dwar e Schedul e I t ems,  Dat a Package 1;  G[ ,  [ _____] ]

SD- 11 Cl oseout  Submi t t al s

SECTI ON 08 71 00  Page 2



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

Key Bi t t i ng

1. 3   SHOP DRAWI NGS

Submi t  manuf act ur er ' s det ai l  dr awi ngs i ndi cat i ng al l  har dwar e assembl y 
component s and i nt er f ace wi t h adj acent  const r uct i on. [   I ndi cat e power  
component s and wi r i ng coor di nat i on f or  el ect r i f i ed har dwar e. ]   Base shop 
dr awi ngs on ver i f i ed f i el d measur ement s and i ncl ude ver i f i cat i on of  
exi st i ng condi t i ons.

1. 4   PRODUCT DATA

I ndi cat e f i r e- r at i ngs at  appl i cabl e component s.   Pr ovi de document at i on of  
ABA/ ADA accessi bi l i t y  compl i ance of  appl i cabl e component s,  as r equi r ed by 
36 CFR 1191 Appendi x D -  Techni cal .

1. 5   HARDWARE SCHEDULE

Pr epar e and submi t  har dwar e schedul e i n t he f ol l owi ng f or m:

Har dwar e 
I t em

Quant i t y Si ze Ref er ence 
Publ i -
cat i on 
Type No.

Fi ni sh Mf r  
Name 
and 
Cat al og 
No.

Key 
Cont r ol  
Symbol s

UL 
Mar k 
( I f  
f i r e-  
r at ed 
and 
l i st ed)

BHMA 
Fi ni sh 
Desi g-
nat i on

I n addi t i on,  submi t   har dwar e schedul e dat a package 1 i n accor dance wi t h 
Sect i on 01 78 23 OPERATI ON AND MAI NTENANCE DATA.

1. 6   KEY BI TTI NG CHART REQUI REMENTS

1. 6. 1   Requi r ement s

Submi t  key bi t t i ng char t s t o t he Cont r act i ng Of f i cer  pr i or  t o compl et i on 
of  t he wor k.   I ncl ude:

a.   Compl et e l i s t i ng of  al l  keys.

b.   Compl et e l i s t i ng of  al l  key cut s.

c.   Tabul at i on showi ng whi ch key f i t s whi ch door .

d.   Copy of  f l oor  pl an showi ng door s and door  number s.

e.   Li st i ng of  20 per cent  mor e key cut s t han ar e pr esent l y r equi r ed i n 
each mast er  syst em.

1. 7   QUALI TY ASSURANCE

1. 7. 1   Har dwar e Manuf act ur er s and Modi f i cat i ons

Pr ovi de,  as f ar  as f easi bl e,  l ocks,  hi nges, [  pi vot s, ]  and cl oser s of  one 
l ock,  hi nge, [  pi vot , ]  or  c l oser  manuf act ur er ' s make.   Modi f y har dwar e as 
necessar y t o pr ovi de f eat ur es i ndi cat ed or  speci f i ed.
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1. 7. 2   Key Shop Dr awi ngs Coor di nat i on Meet i ng

Pr i or  t o t he submi ssi on of  t he key shop dr awi ng,  t he Cont r act i ng Of f i cer ,  
Cont r act or ,  Door  Har dwar e Subcont r act or ,  usi ng Act i v i t y and Base Locksmi t h 
must  meet  t o di scuss and coor di nat e key r equi r ement s f or  t he f aci l i t y .

1. 8   DELI VERY,  STORAGE,  AND HANDLI NG

Del i ver  har dwar e i n or i gi nal  i ndi v i dual  cont ai ner s,  compl et e wi t h 
necessar y appur t enances i ncl udi ng f ast ener s and i nst r uct i ons.   Mar k each 
i ndi v i dual  cont ai ner  wi t h i t em number  as shown on har dwar e schedul e. [   
Del i ver  per manent  keys[  and r emovabl e cor es]  t o t he Cont r act i ng Of f i cer ,  
ei t her  di r ect l y or  by cer t i f i ed mai l .   Del i ver  const r uct i on mast er  keys 
wi t h t he l ocks. ]

PART 2   PRODUCTS

2. 1   TEMPLATE HARDWARE

Har dwar e appl i ed t o met al  [ or  t o pr ef i ni shed ] door s must  be manuf act ur ed 
usi ng a t empl at e.   Pr ovi de t empl at es t o door  and f r ame manuf act ur er s i n 
accor dance wi t h JI S A 1510- 2 f or  t empl at e hi nges.   Coor di nat e har dwar e 
i t ems t o pr event  i nt er f er ence wi t h ot her  har dwar e.

2. 2   HARDWARE FOR FI RE DOORS AND EXI T DOORS

Pr ovi de al l  har dwar e necessar y t o meet  t he r equi r ement s of  NFPA 72 f or  
door  al ar ms,  NFPA 80 f or  f i r e door s,  NFPA 101 f or  exi t  door s,  NFPA 252 f or  
f i r e t est s of  door  assembl i es,  ABA/ ADA accessi bi l i t y  r equi r ement s,  and 
al l   ot her  r equi r ement s i ndi cat ed,  even i f  such har dwar e i s not  
speci f i cal l y ment i oned i n par agr aph HARDWARE SCHEDULE. [   Pr ovi de swi ngi ng 
har dwar e f or  t i n- c l ad f i r e door s i n accor dance wi t h UL 14C. ]   Pr ovi de 
Under wr i t er s Labor at or i es,  I nc.  l abel s f or  such har dwar e i n accor dance 
wi t h UL Bl d Mat  Di r  or  equi val ent  l abel s i n accor dance wi t h anot her  
t est i ng l abor at or y appr oved i n wr i t i ng by t he Cont r act i ng Of f i cer .

2. 3   HARDWARE I TEMS

Cl ear l y and per manent l y mar k wi t h t he manuf act ur er ' s name or  t r ademar k,  
hi nges,  pi vot s,  l ocks,  l at ches,  exi t  devi ces,  bol t s and cl oser s wher e t he 
i dent i f y i ng mar k i s v i s i bl e af t er  t he i t em i s i nst al l ed.   For  c l oser s wi t h 
cover s,  t he name or  t r ademar k may be beneat h t he cover .   Coor di nat e 
el ect r i f i ed door  har dwar e component s wi t h cor r espondi ng component s 
speci f i ed i n Di v i s i on 28 ELECTRONI C SECURI TY SYSTEMS ( ESS) .

2. 3. 1   Hi nges

Pr ovi de i n accor dance wi t h JI S A 1510- 3.   Pr ovi de hi nges t hat  ar e 114 by 
114 mm unl ess ot her wi se i ndi cat ed.   Const r uct  l oose pi n hi nges f or  
i nt er i or  door s and r ever se- bevel  ext er i or  door s so t hat  pi ns ar e 
non- r emovabl e when door  i s c l osed.   Ot her  ant i - f r i c t i on bear i ng hi nges may 
be pr ovi ded i n l i eu of  bal l  bear i ng hi nges.

[ 2. 3. 1. 1   Pr ot ect i on Devi ces

Pr ovi de f ul l  hei ght  hand and f i nger  pr ot ect i on devi ce at  t he hi nge- si de 
ar ea openi ng of  door s and gat es.   Pr ovi de hi nge- si de pr ot ect i on devi ces on 
bot h s i des of  door s and gat es,  cover i ng hi nges and space bet ween door  and 
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f r ame when door s ar e i n t he open posi t i on.   The i nst al l ed devi ce must  push 
hand and f i nger s out  of  t he openi ng and away f r om a cr ushi ng hazar d.

] 2. 3. 2   Cont i nuous Hi nges

Wher e cont i nuous hi nges ar e r equi r ed,  pr ovi de i n accor dance wi t h 
JI S A 1510- 2.

2. 3. 3   Pi vot s

Pr ovi de i n accor dance wi t h JI S A 1510- 3.

2. 3. 4   Spr i ng Hi nges

Pr ovi de i n accor dance wi t h JI S A 1510- 3.

2. 3. 5   Locks and Lat ches

[ a.   At  ext er i or  l ocat i ons pr ovi de l ockset s of  f ul l  s t ai nl ess st eel  t ype 
302 or  304 const r uct i on i ncl udi ng f r ont s,  st r i ke,  escut cheons,  knobs,  
bol t s and al l  i nt er i or  wor ki ng par t s.   Mar i ne Gr ade I ,  f ul l y  
non- f er r ous.

b.   I n non- ai r - condi t i oned i nt er i or  envi r onment s or  humi d i nt er i or  
envi r onment s,  pr ovi de i nt er i or  l ockset s on t he same Mar i ne Gr ade I ,  
f ul l y  non- f er r ous as ext er i or  l ockset s.

] 2. 3. 5. 1   Mor t i se Locks and Lat ches

Pr ovi de i n accor dance wi t h JI S A 1541- 1. [   Pr ovi de f act or y i nst al l ed l ead 
l i ni ng i n l ocks f or  l ead shi el ded door s. ] [   Pr ovi de mor t i se l ocks wi t h 
escut cheons not  l ess t han 178 by 57 mm wi t h a bushi ng at  l east  6 mm l ong.   
Cut  escut cheons t o f i t  cy l i nder s and pr ovi de t r i m i t ems wi t h st r ai ght ,  
bevel ed,  or  smoot hl y r ounded si des,  cor ner s,  and edges. ]   Pr ovi de knobs 
and r oses of  mor t i se l ocks wi t h scr ewl ess shanks and no exposed scr ews.

2. 3. 5. 2   Bor ed Locks and Lat ches

Pr ovi de i n accor dance wi t h JI S A 4702. [   Pr ovi de f act or y i nst al l ed l ead 
l i ni ng i n l ocks f or  l ead - shi el ded door s. ]

2. 3. 5. 3   Resi dent i al  Bor ed Locks and Lat ches

Pr ovi de i n accor dance wi t h JI S A 4702.   I nst al l  l ocks f or  ext er i or  door s 
wi t h t hr eaded r oses or  conceal ed machi ne scr ews.

[ 2. 3. 5. 4   I nt er connect ed Locks and Lat ches

Pr ovi de i n accor dance wi t h JI S A 1541- 2.

] 2. 3. 5. 5   Hospi t al  Lat ches

Push- pul l  l at ch set  as r equi r ed t o meet  oper at i onal  r equi r ement s,  13 mm 
t hr ow,  [ 70 mm]  [ 127 mm]  backset ,  t o f i t  161 cut out .   Cover  appr oxi mat el y 
64 by 140 mm,  handl e appr oxi mat el y 38 by 114 mm,  pr oj ect i on appr oxi mat el y 
64 mm,  cover s and handl es of  st ai nl ess st eel  f i ni sh,  engr aved " PUSH"  and 
" PULL"  on handl es,  push handl e poi nt i ng up,  pul l  handl e poi nt i ng down.
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2. 3. 5. 6   Auxi l i ar y Locks

Pr ovi de l ock havi ng a [ l at ch bol t ]  or  [ dead bol t ]  oper at ed by a [ key] ,  
[ paddl e [ and]  [ and/ or ]  t ur n] ,  whi ch i s used i n addi t i on t o a pr i mar y l ock 
or  l at chi ng devi ce t o meet  oper at i onal  r equi r ement s.

2. 3. 5. 7   Combi nat i on Locks

[ Key phar macy door  l ocks separ at el y f r om bui l di ng mast er  key syst em.   
] Heavy- dut y,  mechani cal  combi nat i on l ockset  wi t h f i ve push but t ons,  
st andar d s i zed knobs,  20 mm deadl ocki ng l at ch,  70 mm backset .   Locks t o 
oper at e by pr essi ng t wo or  mor e of  t he but t ons i n uni son or  i ndi v i dual l y 
i n t he pr oper  sequence.  I nsi de knob oper at es t he l at ch.   Pr ovi de a keyed 
cyl i nder  on t he i nt er i or  t o per mi t  set t i ng t he combi nat i on. [   Pr ovi de a 
keyed [ r emovabl e cor e ] cyl i nder  on t he ext er i or  t o per mi t  bypassi ng t he 
combi nat i on. ] [   Pr ovi de a t humb t ur n on t he i nt er i or  t o act i vat e passage 
set  f unct i on so t hat  out si de knob oper at es l at ch wi t hout  usi ng t he 
combi nat i on. ]

2. 3. 6   Exi t  Devi ces

Pr ovi de adj ust abl e st r i kes f or  r i m t ype and ver t i cal  r od devi ces.   Pr ovi de 
open back st r i kes f or  pai r s of  door s wi t h mor t i se and ver t i cal  r od 
devi ces.   Pr ovi de [ t ouch bar s i n l i eu of  convent i onal  cr ossbar s and 
ar ms. ] [   Pr ovi de escut cheons not  l ess t han 178 by 57 mm. ]

[ Use st ai nl ess st eel  or  br onze base met al  wi t h pl at ed f i ni shes.   Al so 
i ncl ude st ai nl ess st eel  f ast ener s and scr ews.

] 2. 3. 7   Exi t  Locks Wi t h Al ar m

Pr ovi de [ wi t h f ul l  wi dt h hor i zont al  act uat i ng bar ]  f or  s i ngl e door s;  Type 
E0431 [ wi t h act uat i ng bar ]  or  E0471 [ wi t h act uat i ng bar  and t op and bot t om 
bol t s,  bot h l eaves act i ve]  f or  pai r s of  door s,  unl ess ot her wi se 
speci f i ed. [   Pr ovi de t er mi nal s f or  connect i on t o r emot e i ndi cat i ng 
panel . ] [   Pr ovi de out si de cont r ol  key. ]   Pr ovi de door  al ar ms i nt egr at ed 
wi t h t he f i r e al ar m syst em i n accor dance wi t h NFPA 72.

2. 3. 8   Cyl i nder s and Cor es

[ Pr ovi de cyl i nder s and cor es f or  new l ocks,  i ncl udi ng l ocks pr ovi ded under  
ot her  sect i ons of  t hi s speci f i cat i on.   ] Pr ovi de cyl i nder s and cor es wi t h 
[ s i x]  [ seven]  pi n t umbl er s.   Pr ovi de cyl i nder s f r om t he pr oduct s of  one 
manuf act ur er ,  and pr ovi de cor es f r om t he pr oduct s of  one manuf act ur er . [   
Ri m cyl i nder s,  mor t i se cyl i nder s,  and knobs of  bor ed l ockset s have 
i nt er changeabl e cor es whi ch ar e r emovabl e by speci al  cont r ol  keys.   St amp 
each i nt er changeabl e cor e wi t h a key cont r ol  symbol  i n a conceal ed pl ace 
on t he cor e. ]

[ Pr ovi de cyl i nder s f or  new l ocks,  i ncl udi ng l ocks pr ovi ded under  ot her  
sect i ons of  t hi s speci f i cat i on.   Pr ovi de f ul l y compat i bl e cyl i nder s of  
Gr ade 1 pr oduct s f r om pr oduct s of  one manuf act ur er  wi t h i nt er changeabl e 
cor es t hat  ar e r emovabl e by a speci al  cont r ol  key.   Fact or y set  t he cor es 
wi t h [ s i x]  [ seven]  pi n t umbl er s.   Submi t  a cor e code sheet  wi t h t he 
cor es.   Pr ovi de mast er  keyed cor es i n one syst em f or  t hi s pr oj ect .   
Pr ovi de const r uct i on i nt er changeabl e cor es.

] [ For  medi cal  pr oj ect s,  key phar macy door  l ocks separ at el y f r om bui l di ng 
mast er  key syst em.
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] 2. 3. 8. 1   Hi gh Secur i t y Cyl i nder s

Pr ovi de hi gh secur i t y cyl i nder  wi t h l ocki ng t echnol ogy t hat  l i mi t s t he 
dupl i cat i on of  unaut hor i zed keys or  unaut hor i zed el ect r oni c cr edent i al s 
t hat  woul d oper at e t he l ocks.    Hi gh secur i t y cyl i nder  must  be abl e t o 
st and up t o f or c i ng,  dr i l l i ng,  sawi ng,  pr yi ng,  pul l i ng,  pl ug dr i v i ng,  
pi cki ng and have cor r osi on r esi st ance.   [ Hi gh secur i t y cyl i nder  t o compl y 
wi t h UL 437] .

2. 3. 9   Push But t on Mechani sms

Pr ovi de i n accor dance wi t h JI S A 1541- 1.

2. 3. 10   El ect r i f i ed Har dwar e

Compl y wi t h t he r equi r ement s of  NFPA 70 f or  wi r i ng of  el ect r i f i ed har dwar e.

2. 3. 10. 1   El ect r i c St r i kes and Fr ame Mount ed Act uat or s

Pr ovi de el ect r i c st r i kes and act uat or s as r equi r ed t o meet  oper at i onal  
r equi r ement s.   Pr ovi de el ect r i c st r i kes t hat  [ r el ease aut omat i cal l y]  
[ r emai n secur e]  [ r emai n mai nt ai ned]  dur i ng power  f ai l ur e. [   Pr ovi de a 
separ at e power  suppl y f or  el ect r i c st r i kes,  ot her  l ocki ng devi ces and 
anci l l ar y par t s. ] [   Pr ovi de bat t er y backup f or  cont i nued oper at i on dur i ng 
power  f ai l ur e. ]   Pr ovi de st r i kes and act uat or s wi t h a mi ni mum openi ng 
f or ce of  101 ki l onewt ons ( kN) .

Pr ovi de f aci l i t y  i nt er f ace devi ces t hat  use di r ect  cur r ent  ( dc)  power  t o 
ener gi ze t he sol enoi ds.   Pr ovi de el ect r i c st r i kes and act uat or s t hat  
i ncor por at e end- of - l i ne r esi st or s t o f aci l i t at e l i ne super vi s i on by t he 
syst em.  I f  not  i ncor por at ed i nt o t he el ect r i c st r i ke or  l ocal  cont r ol l er ,  
pr ovi de met al  oxi de r esi st or s ( MOVs)  t o pr ot ect  t he cont r ol l er  f r om 
r ever se cur r ent  sur ges.

2. 3. 10. 1. 1   Sol enoi d

Pr ovi de act uat i ng sol enoi d f or  st r i kes and act uat or s t hat  ar e r at ed f or  
cont i nuous dut y,  cannot  di ssi pat e mor e t han 12 Wat t s and must  oper at e on 
12 or  24 Vol t s dc.   I nr ush cur r ent  cannot  exceed 1 amper e and t he hol di ng 
cur r ent  cannot  be gr eat er  t han 500 mi l l i amper es.   Act uat i ng sol enoi d must  
move f r om f ul l y secur e t o f ul l y  open posi t i ons i n l ess t han 500 
mi l l i seconds.

2. 3. 10. 1. 2   Si gnal  Swi t ches

Pr ovi de st r i kes and act uat or s wi t h s i gnal  swi t ches t o i ndi cat e t o t he 
syst em when t he bol t  i s  not  engaged or  t he st r i ke mechani sm i s unl ocked.   
Si gnal  swi t ches must  r epor t  a f or ced ent r y t o t he syst em.

2. 3. 10. 1. 3   Tamper  Resi st ance

[ Pr ovi de st r i ke guar ds t hat  pr event  t amper i ng wi t h t he l at ch bol t  of  t he 
l ocki ng har dwar e or  t he l at ch bol t  keeper  of  t he el ect r i c st r i ke.   St r i ke 
guar ds t o bol t  t hr ough t he door  usi ng t amper  r esi st ant  scr ews.   Pr ovi de 
st r i ke guar ds made of  3 mm t hi ck br ass and t hat  ar e 286 mm hi gh by 41 mm,  
wi t h a mi ni mum 4 mm wi de of f set .
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] 2. 3. 10. 1. 4   Coor di nat i on

Pr ovi de el ect r i c st r i kes and act uat or s of  a s i ze,  wei ght  and pr of i l e 
compat i bl e wi t h each speci f i ed door  f r ame.   Fi el d ver i f y i nst al l at i on 
c l ear ances pr i or  t o pr ocur ement .

2. 3. 10. 1. 5   Mount i ng Met hod

Pr ovi de el ect r i c st r i kes and act uat or s sui t abl e f or  use wi t h s i ngl e and 
doubl e door s,  wi t h mor t i se or  r i m t ype har dwar e speci f i ed,  and f or  r i ght  
or  l ef t  hand mount i ng as speci f i ed.   I n doubl e door  i nst al l at i ons,  l ocat e 
t he l ock i n t he act i ve l eaf  and moni t or  t he f i xed l eaf .

2. 3. 10. 2   El ect r i f i ed Mor t i se Locks

Pr ovi de el ect r i f i ed mor t i se l ocks t hat  [ r el ease aut omat i cal l y]  [ r emai n 
secur e]  [ r emai n mai nt ai ned]  dur i ng power  f ai l ur e.   Pr ovi de f aci l i t y  
i nt er f ace devi ces t hat  use dc power  t o ener gi ze sol enoi ds.   Pr ovi de 
sol enoi ds,  r esi st er s,  and si gnal  swi t ches i n accor dance wi t h par agr aph 
ELECTRI C STRI KES AND FRAME MOUNTED ACTUATORS.

2. 3. 10. 2. 1   Power  Tr ansf er  Hi nges

Pr ovi de power  t r ansf er  hi nges wi t h each el ect r i f i ed l ock t hat  r out e power  
and moni t or i ng s i gnal s f r om t he l ockset  t o t he door  f r ame.   Coor di nat e 
power  t r ansf er  hi nges wi t h door  f r ames.

2. 3. 10. 3   Car d Reader s and Keypad Access Cont r ol  Har dwar e

Pr ovi de devi ces t hat  ar e t amper  al ar med,  t amper  and vandal  r esi st ant ,  
sol i d st at e,  and do not  cont ai n el ect r oni cs whi ch coul d compr omi se t he 
access cont r ol  subsyst em shoul d t he subsyst em be at t acked.   Pr ovi de 
sur f ace,  semi - f l ush,  pedest al ,  or  weat her pr oof  mount abl e devi ces as 
speci f i ed f or  each i ndi v i dual  l ocat i on. [   Each devi ce t o cont ai n a v i sual  
di spl ay,  ei t her  mount ed on t he f ace,  or  on an i nt egr al  par t  of  t he devi ce,  
t o i ndi cat e access or  exi t  r equest  pr ocessi ng,  r equest  appr oval ,  and 
r equest  deni al . ]   Pr ovi de [ pr oxi mi t y]  [ i nser t i on]  [ swi pe t hr ough]  t ype 
car d r eader s capabl e of  r eadi ng [ magnet i c st r i pe]  [ hi gh coer ci v i t y 
magnet i c st r i pe]  [ Wi egand]  [ Hol l er i t h]  [ pr oxi mi t y]  [ Tr ansmi ssi ve I nf r ar ed]  
[ Keypad]  [ [ _____] / Keypad]  [ Smar t  Car d]  [ Bi omet r i c]  [ _____]  t ype access 
cont r ol  car ds.   Pr ovi de keypads t hat  cont ai n an i nt egr al  12- di gi t  t act i l e 
keyboar d wi t h di gi t s [ ar r anged i n numer i cal  or der ] .   Pr ovi de keypads t hat  
ar e [ a st andal one devi ce]  [ or ]  [ i nt egr at ed i nt o t he car d r eader ] .   
Coor di nat e access cont r ol  har dwar e wi t h cor r espondi ng devi ces and syst ems 
speci f i ed i n Di v i s i on 28 ELECTRONI C SECURI TY SYSTEMS ( ESS) .

2. 3. 10. 4   Power  Oper at ed Pedest r i an Door  Har dwar e

Pr ovi de i n accor dance wi t h JI S A 4722.

2. 3. 10. 5   Rel ease Devi ces

I n accor dance wi t h JI S A 1510- 3.

2. 3. 10. 5. 1   Cl oser  Hol der s

Pr ovi de [ f l oor ]  [ door ]  [ header ]  mount ed cl oser  hol der  devi ces connect ed by 
[ separ at e r el easi ng]  [ i nt egr al  r el easi ng]  t o [ f i r e]  [ smoke]  det ect i ng 
devi ces.
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2. 3. 10. 5. 2   Rel ease Devi ces

Pr ovi de [ wal l ]  [ f l oor ]  [ door ]  mount ed [ El ect r omagnet i c]  
[ el ect r omechani cal ]  [ f r ee swi ngi ng]  r el ease devi ces connect ed t o [ f i r e]  
[ smoke]  det ect i ng devi ces.

2. 3. 10. 6   Power  Assi st  and Low Ener gy Power  Oper at ed Door s

Pr ovi de i n accor dance wi t h JI S A 4722.  

2. 3. 10. 7   El ect r omagnet i c Locks

Pr ovi de el ect r omagnet i c l ocks t hat  do not  cont ai n any movi ng par t s and 
depend sol el y upon el ect r omagnet i sm t o secur e a por t al  by gener at i ng at  
l east  5. 3 kN of  hol di ng f or ce.  The l ock must  i nt er f ace wi t h t he l ocal  
pr ocessor s wi t hout  ext er nal ,  i nt er nal  or  f unct i onal  al t er at i on of  t he 
l ocal  pr ocessor .   The el ect r omagnet i c l ock must  i ncor por at e an end of  l i ne 
r esi st or  t o f aci l i t at e l i ne super vi s i on by t he syst em.   Pr ovi de 
met al - oxi de r esi st or s ( MOVs)  t o pr ot ect  cont r ol l er s f r om r ever se cur r ent  
sur ges,  i f  not  i ncor por at ed i nt o t he el ect r omagnet i c l ock or  l ocal  
cont r ol l er .

2. 3. 10. 7. 1   Ar mat ur e

Pr ovi de el ect r omagnet i c l ocks wi t h i nt er nal  c i r cui t r y t o el i mi nat e 
r esi dual  magnet i sm and i nduct i ve k i ckback.   Pr ovi de at uat i ng ar mat ur e t hat  
oper at es on 12 or  24 Vol t s dc and cannot  di ssi pat e mor e t han 12 Wat t s.   
Hol di ng cur r ent  must  be l ess t han 500 mi l l i amper es.   Act uat i ng ar mat ur e 
must  t ake l ess t han 300 mi l l i seconds t o change t he st at us of  t he l ock f r om 
f ul l y secur e t o f ul l y  open or  f ul l y  open t o f ul l y  secur e.

2. 3. 10. 7. 2   Tamper  Resi st ance

Pr ovi de l ock mechani sm encased i n har dened guar d bar r i er s t o det er  f or ced 
ent r y.

2. 3. 10. 7. 3   Mount i ng Met hod

Pr ovi de el ect r omagnet i c l ock sui t abl e f or  use wi t h s i ngl e and doubl e door  
wi t h mor t i se or  r i m t ype har dwar e and compat i bl e wi t h r i ght  or  l ef t  hand 
mount i ng.

2. 3. 10. 8   Del ayed Egr ess Locki ng Syst em

Pr ovi de del ayed egr ess pr oduct  capabl e of  al l owi ng t he door  t o be opened 
by act uat i ng t he l ock whi ch i s equi pped wi t h a 15- second maxi mum del ayed 
f eat ur e i ncl udi ng a zer o- t o- t hr ee second pr e- del ay.   The door  shal l  be 
al l owed t o c l ose by act i on of  t he door  c l oser .   El ect r i cal l y r e- l ock t he 
syst em so t hat  t he t i me del ay i s oper at i ve.   A f or ce,  not  t o exceed 67 N,  
shal l  be cont i nuousl y appl i ed on t he door  or  r el ease devi ce al l owi ng t he 
door  t o be opened af t er  not  mor e t han 15 seconds.

2. 3. 10. 9   Power  and Manual  Oper at ed Revol v i ng Pedest r i an Door s

Pr ovi de i n accor dance wi t h JI S A 1551 f or  power ed r evol v i ng pedest r i an 
door s and JI S A 4721 f or  manual  oper at ed r evol v i ng pedest r i an door s.
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2. 3. 11   Keyi ng Syst em

Pr ovi de[  a [ gr eat ] [ gr and]  mast er  keyi ng syst em] [  an ext ensi on of  t he 
exi st i ng keyi ng syst em.   Exi st i ng l ocks wer e manuf act ur ed by [ _____]  and 
[ do not ]  have i nt er changeabl e cor es. ] [   Pr ovi de[  a const r uct i on mast er  
keyi ng syst em] [  const r uct i on i nt er changeabl e cor es] . ] [   Pr ovi de key 
cabi net  as speci f i ed. ]

2. 3. 12   Lock Tr i m

Pr ovi de cast ,  f or ged,  or  heavy wr ought  const r uct i on and commer ci al  pl ai n 
desi gn f or  l ock t r i m.

2. 3. 12. 1   Knobs and Roses

Pr ovi de i n accor dance wi t h JI S A 4702 and JI S A 1541- 1 f or  knobs,  r oses,  
and escut cheons.   For  unr ei nf or ced knobs,  r oses,  and escut cheons,  pr ovi de a
 1. 25 mm t hi ckness.   For  r ei nf or ced knobs,  r oses,  and escut cheons,  pr ovi de 
an out er  shel l  t hi ckness of  0. 89 mm and a combi ned t ot al  t hi ckness of  1. 78 
mm,  except  at  knob shanks.   Pr ovi de knob shanks 1. 52 mm t hi ck.

2. 3. 12. 2   Lever  Handl es

Pr ovi de l ever  handl es [ wher e i ndi cat ed i n t he Har dwar e Schedul e] .   Pr ovi de 
l ever  handl e l ocks wi t h a br eakaway f eat ur e ( such as a weakened spi ndl e or  
a shear  key)  t o pr event  i r r epar abl e damage t o t he l ock when f or ce i n 
excess of  t hat  speci f i ed i n JI S A 1541- 1 i s appl i ed t o t he l ever  handl e.   
Pr ovi de l ever  handl es r et ur n t o wi t hi n 13 mm of  t he door  f ace.

2. 3. 12. 3   Text ur e

Pr ovi de knur l ed or  abr asi ve coat ed knobs or  l ever  handl es f or  door s whi ch 
ar e accessi bl e t o bl i nd per sons and whi ch l ead t o danger ous ar eas.

2. 3. 13   Keys

[ Fur ni sh] [ Pr ovi de]  one f i l e key,  one dupl i cat e key,  and one wor ki ng key 
f or  each key change [ and f or  each mast er  [ and gr and mast er ]  keyi ng 
syst em] .   [ Fur ni sh] [ Pr ovi de]  one addi t i onal  wor ki ng key f or  each l ock of  
each keyed- al i ke gr oup. [   [ Fur ni sh] [ Pr ovi de]  t wo addi t i onal  keys f or  each 
sl eepi ng r oom. ] [   [ Fur ni sh] [ Pr ovi de]  [ [ _____]  gr eat  gr and mast er  keys, ]  
[ [ _____]  const r uct i on mast er  keys, ]  [ and [ _____]  cont r ol  keys f or  
r emovabl e cor es] . ] [   [ Fur ni sh] [ Pr ovi de]  a quant i t y of  key bl anks equal  t o 
20 per cent  of  t he t ot al  number  of  f i l e keys. ]   St amp each key wi t h 
appr opr i at e key cont r ol  symbol  and " U. S.  pr oper t y -  do not  dupl i cat e. "   Do 
not  pl ace r oom number  on keys.

2. 3. 14   Door  Bol t s

Pr ovi de i n accor dance wi t h JI S A 4702.   Pr ovi de dust pr oof  st r i kes f or  
bot t om bol t s,  except  at  door s havi ng met al  t hr eshol ds.   Pr ovi de aut omat i c 
l at chi ng f l ush bol t s t o meet  oper at i onal  r equi r ement s.

2. 3. 15   Cl oser s

Pr ovi de i n accor dance wi t h JI S A 1510- 3.   Pr ovi de wi t h br acket s,  ar ms,  
mount i ng devi ces,  f ast ener s,  [ f ul l  s i ze cover s,  except  at  st or ef r ont  
mount i ng, ]  [ pi vot s, ]  [ cement  cases, ]  and ot her  f eat ur es necessar y f or  t he 
par t i cul ar  appl i cat i on.   Si ze c l oser s i n accor dance wi t h manuf act ur er ' s 
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pr i nt ed r ecommendat i ons,  or  pr ovi de mul t i - s i ze c l oser s,  Si zes 1 t hr ough 6,  
and l i s t  s i zes i n t he Har dwar e Schedul e.   Pr ovi de manuf act ur er ' s 10 year  
war r ant y.

[ Use st ai nl ess st eel  i nsi de br acket ed or  door  mount ed cl oser s on ext er i or  
door s.   Non- f er r ous cl oser s,  such as al umi num or  cast  br onze,  ar e 
per mi ssi bl e wher e door  ut i l i zat i on i s mi ni mal .   On i nt er i or  door s use 
cl oser s of  302 or  304 st ai nl ess st eel  or  non- f er r ous mat er i al s.   On 
sur f ace- mount ed cl oser s use or  appl y r ust  i nhi bi t i ng f i ni sh on al l  f er r ous 
par t s.   Al so appl y t hi s f i ni sh on conceal ed cl oser s.

] 2. 3. 15. 1   I dent i f i cat i on Mar ki ng

Engr ave each cl oser  wi t h manuf act ur er ' s name or  t r ademar k,  dat e of  
manuf act ur e,  and manuf act ur er ' s s i ze desi gnat i on i n l ocat i ons t hat  wi l l  
be  v i s i bl e af t er  i nst al l at i on.

2. 3. 16   Over head Hol der s

Pr ovi de i n accor dance wi t h JI S A 1510- 3.

2. 3. 17   Door  Pr ot ect i on Pl at es

Pr ovi de i n accor dance wi t h JI S A 4702.

2. 3. 17. 1   Si zes of  [ Ar mor ]  [ Mop]  [ and]  Ki ck Pl at es

50 mm l ess t han door  wi dt h f or  s i ngl e door s;  25 mm l ess t han door  wi dt h 
f or  pai r s of  door s.   Pr ovi de [ [ 200]  [ 1200]  mm  k i ck pl at es f or  f l ush 
door s]  [ and]  [ 125 mm l ess t han hei ght  of  bot t om r ai l  f or  panel  door s] .   
Pr ovi de a mi ni mum [ 900]  [ 1200]  [ _____]  mm ar mor  pl at es f or  f l ush door s 
[ and]  compl et el y cover  l ower  panel s of  panel  door s,  except  400 mm hi gh 
ar mor  pl at es on f i r e door s.   Pr ovi de [ 100]  [ 150]  mm mop pl at es.

2. 3. 17. 2   Edge Guar ds

St ai nl ess st eel ,  of  same hei ght  as ar mor  pl at es.   Appl y t o [ hi nge st i l e]  
[ l ock st i l e]  [ meet i ng st i l es] .

2. 3. 18   Door  St ops and Si l encer s

Pr ovi de i n accor dance wi t h JI S A 4702.   Pr ovi de t hr ee si l encer s f or  each 
si ngl e door ,  t wo f or  each pai r .

2. 3. 19   Padl ocks

Pr ovi de padl ock of  [ sol i d ext r uded br ass]  [ st ai nl ess st eel ] .  [ Shackl e t o 
be cut - r esi st ant ] .  Pr ovi de l ock f unct i ons consi st i ng of  [ key r et ai ned] ,  
[ non- key r et ai ned] ,  [ f r angi bl e shackl e] ,  [ doubl e l ockout ] ,  [ weat her  
cover ] ,  [ car  seal  s l ot ] .

2. 3. 20   Thr eshol ds

Use vi nyl  or  s i l i cone r ubber  i nser t  i n f ace of  st op,  f or  ext er i or  door s 
openi ng out ,  unl ess speci f i ed ot her wi se.

2. 3. 21   Weat her st r i ppi ng Gasket i ng

Pr ovi de i n accor dance wi t h JI S A 5756.   Pr ovi de t he t ype and f unct i on 
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desi gnat i on wher e speci f i ed i n par agr aph HARDWARE SCHEDULE.   Pr ovi de a set  
t o i ncl ude head and j amb seal s[ ,  sweep st r i ps, ]  [ and,  f or  pai r s of  door s,  
ast r agal s] .   Ai r  l eakage of  weat her st r i pped door s not  t o exceed [ 2. 19 by 
10- 5]  [ 5. 48 by 10- 5]  cms per  mi nut e of  ai r  per  squar e met er  of  door  ar ea 
when t est ed i n accor dance wi t h JI S A 1516.   Pr ovi de weat her st r i ppi ng wi t h 
one of  t he f ol l owi ng:

2. 3. 21. 1   Ext r uded Al umi num Ret ai ner s

Ext r uded al umi num r et ai ner s not  l ess t han 1. 25 mm wal l  t hi ckness wi t h 
v i nyl ,  neopr ene,  s i l i cone r ubber ,  or  pol yur et hane i nser t s.   Pr ovi de [ c l ear  
( nat ur al ) ]  [ br onze]  anodi zed al umi num.

2. 3. 21. 2   I nt er l ocki ng Type

Zi nc or  br onze not  l ess t han 0. 45 mm t hi ck.

2. 3. 21. 3   Spr i ng Tensi on Type

Spr i ng br onze or  st ai nl ess st eel  not  l ess t han 0. 20 mm t hi ck.

2. 3. 22   [ Li ght pr oof i ng]  [ and]  [ Soundpr oof i ng]  Gasket i ng

Pr ovi de i n accor dance wi t h JI S A 5756.   Pr ovi de adj ust abl e door st ops at  
heads, j ambs and aut omat i c door  bot t oms i n accor dance wi t h t he har dwar e 
set ,  of  ext r uded al umi num,  [ c l ear  ( nat ur al ) ]  [ br onze]  anodi zed,  sur f ace 
appl i ed,  wi t h v i nyl  f i n seal s bet ween pl unger  and housi ng.   Pr ovi de 
door st ops wi t h sol i d neopr ene t ube,  s i l i cone r ubber ,  or  c l osed cel l  sponge 
gasket .   Pr ovi de door  bot t oms wi t h adj ust abl e oper at i ng r od and si l i cone 
r ubber  or  c l osed cel l  sponge neopr ene gasket .   Pr ovi de door st ops t hat  ar e 
mi t er ed at  cor ner s.   Pr ovi de t ype and f unct i on desi gnat i on wher e speci f i ed 
i n par agr aph HARDWARE SETS.

2. 3. 23   Rai n Dr i ps

Pr ovi de ext r uded al umi num r ai n dr i ps,  not  l ess t han 2. 03 mm t hi ck,  [ c l ear  
anodi zed]  [ br onze anodi zed]  [ f act or y pai nt ed]  [ f act or y pr i med]  f i ni sh.   
Pr ovi de t he manuf act ur er ' s f ul l  r ange of  col or  choi ces t o t he Cont r act i ng 
Of f i cer  f or  col or  sel ect i on. [   Pr ovi de r ai n dr i ps wi t h a 102 mm over l ap on 
each si de of  each ext er i or  door  t hat  i s  not  pr ot ect ed by an awni ng,  r oof ,  
eave or  ot her  hor i zont al  pr oj ect i on. ]   Set  dr i ps i n seal ant  and f ast en 
wi t h st ai nl ess st eel  scr ews.

2. 3. 23. 1   Door  Rai n Dr i ps

Appr oxi mat el y 38 mm hi gh by 16 mm pr oj ect i on.   Al i gn bot t om wi t h bot t om 
edge of  door .

2. 3. 23. 2   Over head Rai n Dr i ps

Appr oxi mat el y 38 mm hi gh by 64 mm pr oj ect i on.   Al i gn bot t om wi t h door  
f r ame r abbet .

2. 3. 24   Auxi l i ar y Har dwar e ( Ot her  t han l ocks)

Pr ovi de i n accor dance wi t h JI S A 4702.  
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2. 3. 25   Sl i di ng and Fol di ng Door  Har dwar e

Pr ovi de i n accor dance wi t h JI S A 1525.   Fi ni shes t o mat ch ot her  har dwar e 
speci f i ed her ei n.

2. 3. 26   Speci al  Tool s

Pr ovi de speci al  t ool s,  such as spanner  and socket  wr enches and doggi ng 
keys,  as r equi r ed t o ser vi ce and adj ust  har dwar e i t ems.

2. 4   FASTENERS

Pr ovi de f ast ener s of  t ype,  qual i t y,  s i ze,  and quant i t y appr opr i at e t o t he 
speci f i c  appl i cat i on.   Fast ener  f i ni sh t o mat ch har dwar e.   Pr ovi de 
st ai nl ess st eel  or  nonf er r ous met al  f ast ener s i n l ocat i ons exposed t o 
weat her .   Ver i f y met al s i n cont act  wi t h one anot her  ar e compat i bl e and 
wi l l  avoi d gal vani c cor r osi on when exposed t o weat her .

2. 5   FI NI SHES

[ Pr ovi de i n accor dance wi t h JI S A 1541- 2.   Pr ovi de har dwar e i n sat i n 
st ai nl ess st eel ,  unl ess speci f i ed ot her wi se.   Pr ovi de i t ems not  
manuf act ur ed i n st ai nl ess st eel  i n sat i n chr omi um pl at ed over  br ass or  
br onze,  except  [ al umi num pai nt ]  [ pr i me coat ]  f i ni sh f or  sur f ace door  
c l oser s,  and except  sat i n chr omi um pl at ed [ pr i med f or  pai nt i ng]  f or  st eel  
hi nges.   Pr ovi de hi nges f or  ext er i or  door s i n st ai nl ess st eel  f i ni sh [ or  
chr omi um pl at ed br ass or  br onze f i ni sh] .   Fur ni sh exi t  devi ces i n sat i n 
chr ome f i ni sh i n l i eu of  st ai nl ess st eel  f i ni sh [ except  wher e speci f i ed 
under  par agr aph HARDWARE SETS] .   Mat ch exposed par t s of  conceal ed cl oser s 
t o l ock and door  t r i m.   Mat ch har dwar e f i ni sh f or  al umi num door s t o t he 
door s.

] [ Pr ovi de i n accor dance wi t h JI S A 1541- 2.   Pr ovi de har dwar e i n sat i n 
br onze,  unl ess speci f i ed ot her wi se.   Fi ni sh sur f ace door  c l oser s [ br onze 
pai nt ]  [ pr i me coat ]  f i ni sh.   Pr ovi de st eel  hi nges i n [ sat i n br onze pl at ed]  
[ pr i med f or  pai nt i ng] .   Pr ovi de exposed par t s of  conceal ed cl oser s f i ni sh 
t o mat ch l ock and door  t r i m.   Mat ch har dwar e f i ni sh f or  al umi num door s t o 
mat ch t he door s.   Pr ovi de har dwar e showi ng on i nt er i or  of  [ bat hr ooms]  
[ shower  r ooms]  [ t oi l et  r ooms]  [ washr ooms]  [ l aundr y r ooms]  [ and ki t chens]  
i n br i ght  st ai nl ess st eel  or  br i ght  chr omi um pl at ed.

] 2. 6   KEY CABI NET AND CONTROL SYSTEM

Pr ovi de i n accor dance wi t h pr oj ect  r equi r ement s,  [ [ ( 25 hooks) ]  [ ( 125 
hooks) ]  [ ( 150 hooks) ]  [ ( 600 hooks) ]  [ ( 700 hooks) ] . ]   [ Type r equi r ed t o 
y i el d a capaci t y ( number  of  hooks)  50 per cent  gr eat er  t han t he number  of  
key changes used f or  door  l ocks. ]

PART 3   EXECUTI ON

3. 1   I NSTALLATI ON

Pr ovi de har dwar e i n accor dance wi t h manuf act ur er s '  pr i nt ed i nst al l at i on 
i nst r uct i ons.  Fast en har dwar e t o wood sur f aces wi t h f ul l - t hr eaded wood 
scr ews or  sheet  met al  scr ews.   Pr ovi de machi ne scr ews set  i n expansi on 
shi el ds f or  f ast eni ng har dwar e t o sol i d concr et e and masonr y sur f aces.   
Pr ovi de t oggl e bol t s wher e r equi r ed f or  f ast eni ng t o hol l ow cor e 
const r uct i on.   Pr ovi de t hr ough bol t s wher e necessar y f or  sat i sf act or y 
i nst al l at i on.
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3. 1. 1   Weat her st r i ppi ng I nst al l at i on

Pr ovi de f ul l  cont act ,  weat her t i ght  seal s t hat  al l ow oper at i on of  door s 
wi t hout  bi ndi ng t he weat her st r i ppi ng.

3. 1. 1. 1   St op Appl i ed Weat her st r i ppi ng

Fast en i n pl ace wi t h col or  mat ched sheet  met al  scr ews not  mor e t han 225 mm 
on cent er  af t er  door s and f r ames have been f i ni sh pai nt ed.

3. 1. 1. 2   I nt er l ocki ng Type Weat her st r i ppi ng

Pr ovi de i nt er l ocki ng,  sel f  adj ust i ng t ype on heads and j ambs and f l exi bl e 
hook t ype at  s i l l s .   Nai l  weat her st r i ppi ng t o door  25 mm on cent er  and t o 
heads and j ambs at  100 mm on cent er .

3. 1. 1. 3   Spr i ng Tensi on Type Weat her st r i ppi ng

Pr ovi de spr i ng t ensi on t ype on heads and j ambs.   Pr ovi de br onze nai l s wi t h 
br onze.   Pr ovi de st ai nl ess st eel  nai l s wi t h st ai nl ess st eel .   Space nai l s 
not  mor e t han 38 mm on cent er .

3. 1. 2   [ Li ght pr oof i ng]  [ and]  [ Soundpr oof i ng]  I nst al l at i on

Pr ovi de as speci f i ed f or  st op appl i ed weat her st r i ppi ng.

3. 1. 3   Thr eshol d I nst al l at i on

Ext end t hr eshol ds t he f ul l  wi dt h of  t he openi ng and not ch end f or  j amb 
st ops.   Set  t hr eshol ds i n a f ul l  bed of  seal ant  and anchor  t o f l oor  wi t h 
cadmi um- pl at ed,  count er sunk,  st eel  scr ews[  i n expansi on sl eeves] .   For  
al umi num t hr eshol ds pl aced on t op of  concr et e sur f aces,  coat  t he under si de 
sur f aces t hat  ar e i n cont act  wi t h t he concr et e wi t h f l ui d appl i ed 
wat er pr oof i ng as a separ at i on measur e pr i or  t o pl acement .

3. 2   FI RE DOORS AND EXI T DOORS

Pr ovi de har dwar e i n accor dance wi t h NFPA 72 f or  door  al ar ms,  NFPA 80 f or  
f i r e door s,  NFPA 101 f or  exi t  door s,  and NFPA 252 f or  f i r e t est s of  door  
assembl i es.   [ Pr ovi de t i n- c l ad f i r e door s i n accor dance wi t h UL 14C] .

3. 3   HARDWARE LOCATI ONS

Pr ovi de as i ndi cat ed or  speci f i ed ot her wi se.

a.   Ki ck and Ar mor  Pl at es:   Push si de of  s i ngl e- act i ng door s.   Bot h s i des 
of  doubl e- act i ng door s.

b.   Mop Pl at es:   Bot t om f l ush wi t h bot t om of  door .

3. 4   KEY CABI NET AND CONTROL SYSTEM

Locat e wher e [ di r ect ed] [ i ndi cat ed] .   Tag one set  of  f i l e keys and one set  
of  dupl i cat e keys.   Pl ace ot her  keys i n appr opr i at el y mar ked envel opes,  or  
t ag each key.   Pr ovi de compl et e i nst r uct i ons f or  set up and use of  key 
cont r ol  syst em.   On t ags and envel opes,  i ndi cat e door  and r oom number s or  
mast er  or  gr and mast er  key.
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3. 5   FI ELD QUALI TY CONTROL

Af t er  i nst al l at i on,  pr ot ect  har dwar e f r om pai nt ,  st ai ns,  bl emi shes,  and 
ot her  damage unt i l  accept ance of  wor k.   Submi t  not i ce of  t est i ng 15 days 
bef or e schedul ed,  so t hat  t est i ng can be wi t nessed by t he Cont r act i ng 
Of f i cer .   Adj ust  hi nges,  l ocks,  l at ches,  bol t s,  hol der s,  c l oser s,  and 
ot her  i t ems t o oper at e pr oper l y.   Demonst r at e t hat  per manent  keys oper at e 
r espect i ve l ocks,  and gi ve keys t o t he Cont r act i ng Of f i cer .   Cor r ect ,  
r epai r ,  and f i ni sh,  er r or s i n cut t i ng and f i t t i ng and damage t o adj oi ni ng 
wor k.

3. 6   HARDWARE SETS

Pr ovi de [ har dwar e f or  al umi num door s under  t hi s sect i on.   Del i ver  Har dwar e 
t empl at es and har dwar e,  except  f i el d appl i ed har dwar e,  t o t he al umi num 
door  and f r ame manuf act ur er  f or  use i n f abr i cat i ng door s and f r ames. ]

        - -  End of  Sect i on - -
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SECTI ON 08 81 00

GLAZI NG
05/ 19

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

AMERI CAN SOCI ETY OF CI VI L ENGI NEERS ( ASCE)

ASCE 7 ( 2017)  Mi ni mum Desi gn Loads f or  Bui l di ngs 
and Ot her  St r uct ur es

ASTM I NTERNATI ONAL ( ASTM)

ASTM E2226 ( 2015a;  R 2019b)  St andar d Pr act i ce f or  
Appl i cat i on of  Hose St r eam

I NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON ( I SO)

I SO 15099 ( 2003)  Ther mal  Per f or mance of  Wi ndows,  
Door s and Shadi ng Devi ces -  Det ai l ed 
Cal cul at i ons 

I SO 16932 ( 2007)  Gl ass i n Bui l di ngs -  Dest r uct i ve 
Wi ndst or m- Resi st ant  Secur i t y Gl azi ng -  
Test  and Cl ar i f i cat i on

I SO 16933 ( 2007)  Gl ass i n Bui l di ng -  
Expl osi on- Resi st ant  Secur i t y Gl azi ng -  
Test  and Cl ar i f i cat i on f or  Ar ena Ai r - Bl ast  
Loadi ng

I SO 16934 ( 2007)  Gl ass i n Bui l di ng -  
Expl osi on- Resi st ant  Secur i t y Gl azi ng -  
Test  and Cl ar i f i cat i on by Shock- Tube 
Loadi ng

I SO 28278 ( 2011)  Gl ass i n Bui l di ng -  Gl ass Pr oduct s 
f or  St r uct ur al  Seal ant  Gl azi ng

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S A 1304 ( 2017)  Met hod of  Fi r e Resi st ance Test  f or  
El ement s of  Bui l di ng Const r uct i on

JI S A 1418 ( 2000)  Acoust i cs -  Measur ement  of  Fl oor  
I mpact  Sound I nsul at i on of  Bui l di ngs -  
Met hod Usi ng St andar d Li ght  I mpact  Sour ce

JI S A 1419 ( 2000)  Acoust i cs -  Rat i ng of  Sound 
I nsul at i on i n Bui l di ngs and of  Bui l di ng 
El ement s -  Ai r bor ne Sound I nsul at i on
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JI S A 1439 ( 2016)  Test i ng Met hods of  Seal ant s f or  
Seal i ng and Gl azi ng i n Bui l di ngs

JI S A 5756 ( 2013)  Pr ef or med Gasket s Used i n Bui l di ngs 
-  Cl assi f i cat i on,  Speci f i cat i ons and Test  
Met hods

JI S A 5758 ( 2022)  Seal ant s f or  Seal i ng and Gl azi ng i n 
Bui l di ngs

JI S K 6262 ( 2013)  Rubber ,  Vul cani zed or  Ther mopl ast i c 
-  Det er mi nat i on of  Compr essi on Set  at  
Ambi ent ,  El evat ed or  Low Temper at ur es

JI S K 6718 ( 2015)  Pl ast i cs -  Pol y ( Met hyl  
Met hacr yl at e)  Sheet s -  Types,  Di mensi ons 
and Char act er i st i cs

JI S K 7366 ( 1999)  Pl ast i c- pl ast i c i zed pol yvi nyl  
chl or i de ( PVC- P)  Mol di ng and ext r usi on 
mat er i al s

JI S R 3109 ( 2018)  Gl ass i n Bui l di ng -  
Dest r uct i ve- Wi ndst or m- Resi st ant  Secur i t y 
Gl azi ng -  Test  Met hod

JI S R 3202 ( 2011)  Fl oat  Gl ass and Pol i shed Pl at e Gl ass

JI S R 3205 ( 2005)  Lami nat ed Gl ass

JI S R 3206 ( 2014)  Temper ed Gl ass

JI S R 3220 ( 2011)  Gl ass i n Bui l di ng -  Si l ver ed,  
Fl at - Gl ass Mi r r or

JI S R 3221 ( 2002)  Sol ar  Ref l ect i ve Gl ass

JI S R 3222 ( 2003)  Heat - St r engt hened Gl ass

MI NI STRY OF LAND,  I NFRASTRUCTURE,  TRANSPORT AND TOURI SM ( MLI T)

MLI T- SS Ch 16,  Sec 14 ( 2019)  Bui l di ng Const r uct i on St andar d 
Speci f i cat i ons -  Chapt er  16 Openi ngs 
Const r uct i on,  Sect i on 14 Gl azi ng

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 252 ( 2022)  St andar d Met hods of  Fi r e Test s of  
Door  Assembl i es

NFPA 257 ( 2012;  ERTA 2017)  St andar d on Fi r e Test  
f or  Wi ndow and Gl ass Bl ock Assembl i es

NFPA 80 ( 2022)  St andar d f or  Fi r e Door s and Ot her  
Openi ng Pr ot ect i ves
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U. S.  NATI ONAL ARCHI VES AND RECORDS ADMI NI STRATI ON ( NARA)

16 CFR 1201 Saf et y St andar d f or  Ar chi t ect ur al  Gl azi ng 
Mat er i al s

UNDERWRI TERS LABORATORI ES ( UL)

UL 752 ( 2005;  Repr i nt  Dec 2015)  St andar d f or  
Bul l et - Resi st i ng Equi pment

UL MEAPD ( 2011)  Mechani cal  Equi pment  and Associ at ed 
Pr oduct s Di r ect or y ( onl i ne ver si on i s 
l i s t ed under  Cer t i f i cat i ons at  www. ul . com)

1. 2   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e [ f or  Cont r act or  Qual i t y 
Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When used,  a desi gnat i on 
f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he 
submi t t al  f or  t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on 
i n t he Sust ai nabi l i t y  eNot ebook,  i n conf or mance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES:

SD- 03 Pr oduct  Dat a

I nsul at i ng Gl ass

Seal ant s

Joi nt  Backer

SD- 08 Manuf act ur er ' s I nst r uct i ons

Set t i ng and Seal i ng Mat er i al s

Gl ass Set t i ng

SD- 11 Cl oseout  Submi t t al s

War r ant y f or  I nsul at ed Gl ass Uni t s

[ War r ant y f or  Pol ycar bonat e Sheet

] [ War r ant y f or  Monol i t hi c Ref l ect i ve Gl ass

] [ War r ant y f or  Monol i t hi c Opaci f i ed Spandr el
]
[ 1. 3   SYSTEM DESCRI PTI ON

Fabr i cat e and i nst al l  wat er t i ght  and ai r t i ght  gl azi ng syst ems t o wi t hst and 
t her mal  movement  and wi nd l oadi ng wi t hout  gl ass br eakage,  gasket  f ai l ur e,  
det er i or at i on of  gl azi ng accessor i es,  or  def ect s i n t he wor k.   Gl azed 
panel s must  compl y wi t h t he saf et y st andar ds,  i n accor dance wi t h JI S R 3205
 f or  Lami nat ed Gl ass or  JI S R 3206 f or  Temper ed Gl ass,  compl y wi t h 
i ndi cat ed wi nd/ snow l oadi ng i n accor dance wi t h I SO 28278,  and r el at i ve 
di spl acement  r equi r ement s i n accor dance wi t h ASCE 7,  sect i on 13. 5. 9. 1.   
Pr ovi de i nsul at ed l ami nat ed heat - st r engt hened ext er i or  gl azi ng wi t h a 
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mi ni mum i nt er l ayer  t hi ckness as i ndi cat ed on t he dr awi ngs or  as r equi r ed 
t o meet  per f or mance r equi r ement s. [   Sl oped gl azi ng must  compl y wi t h 
MLI T- SS Ch 16,  Sec 14. ]

1. 3. 1   Wi nd Pr essur e Requi r ement s

Ext er i or  gl azi ng t o wi t hst and an al l owabl e wi nd- l oadi ng desi gn pr essur e of  
[ _____]  kPa i n Zone [ _____]  and [ _____]  kPa i n Zone [ _____] .   Zones 
[ _____]  and [ _____]  ar e def i ned by ASCE 7- 10.

1. 3. 2   Wi ndbor ne Debr i s Requi r ement

Ext er i or  gl azi ng shal l  be t est ed and cer t i f i ed f or  i mpact  r esi st ance wi t h 
t he wi ndow or  door  as appl i cabl e under  JI S R 3109 t o compl y wi t h mi ni mum 
Mi ssi l e Type [ _____]  and I CC I BC Sect i on 1609,  Wi nd Loads or  t est ed and 
cer t i f i ed f or  i mpact  r esi st ance under  I SO 16932 t o compl y wi t h mi ni mum 
Mi ssi l e Type [ _____]  and Wi nd Zone [ _____] .

] 1. 4   QUALI TY CONTROL

Submi t  t wo 203 by 254 mm sampl es of  each of  t he f ol l owi ng:  t i nt ed gl ass,  
pat t er ned gl ass,  heat - absor bi ng gl ass,  [ _____]  and i nsul at i ng gl ass uni t s.

Submi t  t hr ee sampl es of  each ot her  mat er i al .   Sampl es of  pl ast i c sheet s 
must  be mi ni mum 125 by 175 mm.

1. 5   DELI VERY,  STORAGE,  AND HANDLI NG

Del i ver  pr oduct s t o t he s i t e i n unopened cont ai ner s,  l abel ed pl ai nl y wi t h 
manuf act ur er s '  names and br ands.   St or e gl ass and set t i ng mat er i al s i n 
saf e,  encl osed dr y l ocat i ons and do not  unpack unt i l  needed f or  
i nst al l at i on.  Handl e and i nst al l  mat er i al s i n a manner  t hat  wi l l  pr ot ect  
t hem f r om damage.

1. 6   ENVI RONMENTAL REQUI REMENTS

Do not  st ar t  gl azi ng wor k unt i l  t he out door  t emper at ur e i s above 4 degr ees 
C and r i s i ng,  unl ess pr ocedur es r ecommended by t he gl ass manuf act ur er  and 
appr oved by t he Cont r act i ng Of f i cer  ar e made t o war m t he gl ass and r abbet  
sur f aces.   Pr ovi de vent i l at i on t o pr event  condensat i on of  moi st ur e on 
gl azi ng wor k dur i ng i nst al l at i on.   Do not  per f or m gl azi ng wor k dur i ng damp 
or  r ai ny weat her .

1. 7   WARRANTY

1. 7. 1   War r ant y f or  I nsul at ed Gl ass Uni t s

War r ant y i nsul at i ng gl ass uni t s agai nst  devel opment  of  mat er i al  
obst r uct i on t o v i s i on ( such as dust ,  f oggi ng,  or  f i l m f or mat i on on t he 
i nner  gl ass sur f aces)  caused by f ai l ur e of  t he her met i c seal ,  ot her  t han 
t hr ough gl ass br eakage,  f or  a 10- year  per i od f ol l owi ng accept ance of  t he 
wor k.   Pr ovi de new uni t s f or  any uni t s f ai l i ng t o compl y wi t h t er ms of  
t hi s war r ant y wi t hi n 45 wor ki ng days af t er  r ecei pt  of  not i ce f r om t he 
Gover nment .

1. 7. 2   War r ant y f or  Pol ycar bonat e Sheet

For  a 5- year  per i od f ol l owi ng accept ance of  t he wor k:
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a.   War r ant y Type I ,  Cl ass A ( UV st abi l i zed)  sheet s agai nst  br eakage;

b.   War r ant y Type I I I  ( coat ed,  mar - r esi st ant )  sheet s agai nst  br eakage and 
agai nst  coat i ng del ami nat i on;

c.   War r ant y Type I V ( coat ed sheet )  agai nst  br eakage and agai nst  yel l owi ng;

d.   War r ant y ext r uded pol ycar bonat e pr of i l e sheet  agai nst  br eakage.

For  a 10- year  per i od f ol l owi ng accept ance of  t he wor k,  war r ant y Type I V 
agai nst  yel l owi ng and l oss of  l i ght  t r ansmi ssi on.

[ 1. 7. 3   Monol i t hi c Ref l ect i ve Gl ass

Manuf act ur er  must  war r ant  t he monol i t hi c r ef l ect i ve gl ass t o be f r ee of  
peel i ng or  det er i or at i ng of  coat i ng f or  a per i od of  10 year s af t er  Dat e of  
Subst ant i al  Compl et i on.   War r ant y must  be si gned by manuf act ur er .

] [ 1. 7. 4   Monol i t hi c Opaci f i ed Spandr el

Manuf act ur er  must  war r ant  t he opaci f i er  f i l m on t he spandr el  t o be f r ee of  
peel i ng f or  a per i od of  f i ve year s af t er  Dat e of  Subst ant i al  Compl et i on.  
War r ant y must  be si gned by manuf act ur er .

] PART 2   PRODUCTS

2. 1   PRODUCT SUSTAI NABI LI TY CRI TERI A

[ 2. 1. 1   Ener gy Ef f i c i ent  Equi pment  f or  Resi dent i al  Wi ndows

Pr ovi de ener gy ef f i c i ent  r esi dent i al  wi ndows i n accor dance wi t h Sect i on 
01 33 29 SUSTAI NABI LI TY REPORTI NG par agr aph ENERGY EFFI CI ENT PRODUCTS.

] 2. 2   GLASS

JI S R 3202,  unl ess speci f i ed ot her wi se.   I n door s and si del i ght s,  pr ovi de 
saf et y gl azi ng mat er i al  conf or mi ng t o 16 CFR 1201.

2. 2. 1   Cl ear  Gl ass

[ For  i nt er i or  gl azi ng ( i . e. ,  pass and obser vat i on wi ndows) ,  6 mm t hi ck 
gl ass shoul d be used.

] Pr ovi de f or  gl azi ng openi ngs not  i ndi cat ed or  speci f i ed ot her wi se.   Use 
doubl e- st r engt h sheet  gl ass or  3 mm f l oat  gl ass f or  openi ngs up t o and 
i ncl udi ng 1. 39 squar e met er s,  4. 5 mm f or  gl azi ng openi ngs over  1. 39 squar e 
met er s but  not  over  2. 79 squar e met er s,  and 6 mm f or  gl azi ng openi ngs over  
2. 79 squar e met er s but  not  over  4. 18 squar e met er s.

2. 2. 2   Anneal ed Gl ass

Anneal ed gl ass must  be Type I  t r anspar ent  f l at  t ype,  [ Cl ass 1 -  c l ear ,  ]  
Qual i t y q3 -  gl azi ng sel ect ,  [ _____]  per cent  l i ght  t r ansmi t t ance,  [ _____]  
per cent  shadi ng coef f i c i ent ,  conf or mi ng t o JI S R 3202.

2. 2. 3   Heat - Absor bi ng Gl ass

[ Ti nt ed] ,  [ _____]  mm t hi ck,  [ bl ue] [ gr een]  i n col or ,  [ _____]  per cent  l i ght  
t r ansmi t t ance,  [ _____]  per cent  shadi ng coef f i c i ent ,  conf or mi ng t o 
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JI S R 3202.

2. 2. 4   Ref l ect i ve Coat i ng Vi s i on Gl ass

JI S R 3221.

2. 2. 5   Wi r ed Gl ass

Pr ovi de UL l i s t ed gl ass f or  f i r e- r at ed wi ndows r at ed f or  [ 45]  [ 20]  mi nut es 
when t est ed i n accor dance wi t h ASTM E2226.   Wi r ed gl ass must  be Type I I  
f l at  t ype,  Cl ass [ 1 -  t r ansl ucent ]  [ 2 -  t i nt ed,  heat - absor bi ng]  [ 3 -  
t i nt ed,  l i ght - r educi ng] ,  Qual i t y [ q7 -  decor at i ve]  [ q8 -  gl azi ng] ,  For m [ 1 
-  wi r ed and pol i shed bot h s i des]  [ 2 -  pat t er ned and wi r ed] ,  [ _____]  
per cent  l i ght  t r ansmi t t ance,  [ _____]  per cent  shadi ng coef f i c i ent ,  
conf or mi ng t o JI S R 3202.   Wi r e mesh must  be pol i shed st ai nl ess st eel  Mesh 
[ 1 -  di amond]  [ 2 -  squar e]  [ 3 -  par al l el ] .   Wi r ed gl ass f or  f i r e- r at ed 
wi ndows must  bear  an i dent i f y i ng UL l abel  or  t he l abel  of  a nat i onal l y 
r ecogni zed t est i ng agency,  and be r at ed f or  [ 20]  [ 45]  mi nut es when t est ed 
i n accor dance wi t h NFPA 257.   Wi r ed gl ass f or  f i r e- r at ed door s must  be 
t est ed as par t  of  a door  assembl y i n accor dance wi t h NFPA 252.

2. 2. 6   Pat t er ned Gl ass

[ Tr ansl ucent ] ,  [ pat t er ned] ,  [ decor at i ve] ,  [ pat t er ned one si de] ,  [ pat t er ned 
t wo si des] ,  [ l i near ] ,  [ geomet r i c] ,  [ r andom] ,  [ speci al ] ,  [ [ _____]  per cent  
l i ght  t r ansmi t t ance,  [ _____]  per cent  shadi ng coef f i c i ent . ]  [ 3]  [ 6]  mm 
t hi ck. [   Pr ovi de [ _____] . ]

2. 2. 7   Lami nat ed Gl ass

[ JI S R 3205,  Lami nat ed gl ass f abr i cat ed f r om t wo nomi nal  [ 3]  [ _____]  mm 
pi eces of  f l at  anneal ed [ ul t r acl ear ] ;  [ c l ear ]  [ _____]  gl ass conf or mi ng t o 
JI S R 3202. ]  [ JI S R 3205,  Lami nat ed gl ass f abr i cat ed f r om t wo nomi nal  [ 3]  
[ _____]  mm pi eces of  [ HS]  [ FT] ,  f l at  [ heat  st r engt hened]  [ f ul l y  t emper ed]  
[ c l ear ]  [ _____]  gl ass conf or mi ng t o JI S R 3222. ]   Fl at  gl ass t o be 
l ami nat ed t oget her  wi t h a mi ni mum of  0. 75 mm [ _____]  mm t hi ck,  c l ear  
[ pol yvi nyl  but yr al ]  [ i onopl ast ]  [ cast - i n- pl ace l i qui d r esi n]  l ami nat e,  
conf or mi ng t o r equi r ement s of   JI S R 3205.   The t ot al  t hi ckness of  
nomi nal l y 6 [ _____]  mm.   Col or  t o be [ c l ear ]  [ gr ay]  [ br onze]  [ _____] .   The 
t ot al  t hi ckness of  nomi nal l y [ _____]  mm.

[ Desi gn wi ndow gl azi ng usi ng a dynami c anal ysi s[  t est i ng f r om ai r bl ast  
l oadi ng i n accor dance wi t h I SO 16933,  or  I SO 16934 by an i ndependent  
t est i ng agency r egul ar l y engaged i n bl ast  t est i ng]  t o pr ove t he gl azi ng 
wi l l  pr ovi de per f or mance equi val ent  t o or  bet t er  t han a [ l ow]  [ ver y l ow]  
[ _____]  hazar d r at i ng i n accor dance wi t h I SO 16933 f or  t he peak  posi t i ve 
pr essur e of  [ _____]  k i l opascal s ( kPa)  and peak posi t i ve phase i mpul se of  
[ _____]  k i l opascal - mi l l i second ( kPa- msec) .

] 2. 2. 8   Bul l et - Resi st i ng Gl ass

Fabr i cat ed f r om Type I ,  Cl ass 1,  Qual i t y q3 gl ass wi t h pol yvi nyl  but yr al  
pl ast i c i nt er l ayer s bet ween t he l ayer s of  gl ass and l i s t ed by UL MEAPD as 
bul l et  r esi st i ng,  wi t h a r at i ng Level  of  [ Level  1]  [ Level  2]  [ Level  3]  
[ Level  4]  [ Level  5]  [ _____]  i n accor dance wi t h UL 752.   Pr ovi de [ _____]  
[ wher e i ndi cat ed] .
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[ 2. 2. 9   Mi r r or s

2. 2. 9. 1   Gl ass Mi r r or s

Gl ass f or  mi r r or s must  be t r anspar ent  f l at  t ype,  c l ear ,  6 mm t hi ck 
conf or mi ng t o JI S R 3220.  Gl ass must  be coat ed on one sur f ace wi t h s i l ver  
coat i ng,  copper  pr ot ect i ve coat i ng,  and mi r r or  backi ng pai nt .   Si l ver  
coat i ng must  be hi ghl y adhesi ve pur e s i l ver  coat i ng of  a t hi ckness whi ch 
must  pr ovi de r ef l ect i v i t y of  83 per cent  or  mor e of  i nci dent  l i ght  when 
vi ewed t hr ough 6 mm t hi ck gl ass,  and must  be f r ee of  pi nhol es or  ot her  
def ect s.   Copper  pr ot ect i ve coat i ng must  be pur e br i ght  r ef l ect i ve copper ,  
homogeneous wi t hout  s l udge,  pi nhol es or  ot her  def ect s,  and must  be of  
pr oper  t hi ckness t o pr event  " adhesi on pul l "  by mi r r or  backi ng pai nt .   
Mi r r or  backi ng pai nt  must  consi st  of  t wo coat s of  speci al  scr at ch and 
abr asi on- r esi st ant  pai nt  ,  and must  be baked i n uni f or m t hi ckness t o 
pr ovi de a pr ot ect i on f or  s i l ver  and copper  coat i ngs whi ch wi l l  per mi t  
nor mal  cut t i ng and edge f abr i cat i on.

] 2. 2. 10   One- Way Vi s i on Gl ass ( Tr anspar ent  Mi r r or s)

6 mm t hi ck,  coat ed on one f ace wi t h a har d,  adher ent  f i l m of  chr omi um or  
ot her  appr oved coat i ng of  equal  dur abi l i t y .   Gl ass must  t r ansmi t  not  l ess 
t han 5 per cent  or  mor e t han 11 per cent  of  t ot al  i nci dent  v i s i bl e l i ght  and 
must  r ef l ect  f r om t he f r ont  sur f ace of  t he coat i ng not  l ess t han 45 
per cent  of  t he t ot al  i nci dent  v i s i bl e l i ght . [   Pr ovi de [ _____] . ]

2. 2. 11   Temper ed Gl ass

Per  f ul l y  t emper ed,  uncoat ed,  t r anspar ent  per  JI S R 3222 [ 2 t i nt ed heat  
absor bi ng] ,  [ _____]  mm t hi ck,  [ _____]  per cent  l i ght  t r ansmi t t ance,  [ _____]  
per cent  shadi ng coef f i c i ent  conf or mi ng t o JI S R 3206 or  
MLI T- SS Ch 16,  Sec 14.   Col or  must  be [ [ c l ear ]  [ br onze]  [ gr ay]  [ _____] ] .   
[ Pr ovi de [ _____] ]  [ and wher ever  saf et y gl azi ng mat er i al  i s  i ndi cat ed or  
speci f i ed] .

2. 2. 12   Heat - St r engt hened Gl ass

HS ( heat  st r engt hened) ,  uncoat ed,  [ c l ear  JI S R 3222]  [ t i nt ed heat  
absor bi ng] ,  [ _____]  mm t hi ck.   [ Pr ovi de [ _____] . ]

2. 2. 13   Spandr el  Gl ass

2. 2. 13. 1   Cer ami c- Opaci f i ed Spandr el  Gl ass

Cer ami c- opaci f i ed spandr el  gl ass must  be Ki nd HS heat - st r engt hened 
t r anspar ent  f l at  t ype,  coat ed wi t h a col or ed cer ami c mat er i al  on No.  2 
sur f ace,  [ _____]  mm t hi ck,  conf or mi ng t o JI S R 3222.   Gl ass per f or mance 
must  be K- Val ue/ Wi nt er  Ni ght t i me [ _____] ,  shadi ng coef f i c i ent  [ _____] .   
Col or  must  be [ _____] .

2. 2. 13. 2   Fi l m- Opaci f i ed Spandr el  Gl ass

Fi l m- opaci f i ed spandr el  gl ass must  be Ki nd HS heat - st r engt hened 
t r anspar ent  f l at  t ype gl ass wi t h a pol yest er  or  pol yet hyl ene f i l m 0. 025 mm 
t o 0. 127 mm t hi ck at t ached t o No.  2 sur f ace of  a sput t er ed 
sol ar - r ef l ect i ve f i l m,  conf or mi ng t o JI S R 3222.   Fi l m opaci f i cat i on must  
be compat i bl e t o and speci f i cal l y devel oped f or  appl i cat i on t o sol ar  
r ef l ect i ve f i l ms.   Gl ass per f or mance must  be K- Val ue/ Wi nt er  Ni ght t i me 
[ _____] ,  shadi ng coef f i c i ent  [ _____] .   Col or  must  be [ _____] .
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2. 2. 13. 3   Spandr el  Gl ass Wi t h Adher ed Backi ng

Ki nd HS or  FT,  cer ami c coat ed,  JI S R 3222,  [ _____]  mm t hi ck and must  pass 
t he f al l out  r esi st ance t est  speci f i ed i n JI S R 3222.   [ Pr ovi de [ _____] . ]

[ 2. 2. 14   Fi r e/ Saf et y Rat ed Gl ass

[ 2. 2. 14. 1   Fi r e Pr ot ect i on Rat ed Gl ass

Cl ear  t emper ed and meet  16 CFR 1201 Cat egor y I  ( under  0. 836 sqm)  or  I I  
( over  0. 836 sqm)  i mpact  saf et y st andar d.   Gl ass t o make [ 20]  [ 45]  mi nut e 
r at i ng when t est ed i n accor dance wi t h NFPA 257 and NFPA 252.   Gl ass t o be 
per manent l y l abel ed wi t h appr opr i at e mar ki ngs.

] [ 2. 2. 14. 2   Fi r e Resi st i ve Rat ed Gl azi ng

Fi r e r esi st i ve gl ass must  be l ami nat ed,  wi t h i nt umescent  i nt er l ayer ,  Type 
I  t r anspar ent  f l at  t ype,  Cl ass 1- cl ear  and meet  16 CFR 1201 Cat egor y I  
( under  0. 836 sqm)  or  I I  ( over  0. 836 sqm) .   Gl ass must  have a [ 60]  [ 90]  
[ 120]  mi nut e r at i ng when t est ed i n accor dance wi t h JI S A 1304.   Gl ass must  
be per manent l y l abel ed wi t h appr opr i at e mar ki ngs.

] ] 2. 3   I NSULATI NG GLASS UNI TS

[ Two] [ Thr ee]  panes of  gl ass separ at ed by a dehydr at ed ai r space[ ,  f i l l ed 
wi t h ar gon gas] [ ,  f i l l ed wi t h kr ypt on gas, ] [ ,  f i l l ed wi t h aer ogel ]  and 
her met i cal l y seal ed,  conf or mi ng t o I SO 28278.   Submi t  per f or mance and 
compl i ance document at i on f or  each t ype of  i nsul at i ng gl ass.

[ I nsul at ed gl ass uni t s must  have a Sol ar  Heat  Gai n Coef f i c i ent  ( SHGC)  
maxi mum of  [ _____]  det er mi ned accor di ng t o I SO 15099 and a U- f act or  
maxi mum of  [ _____]  W per  squar e m by K i n accor dance wi t h I SO 15099.

] [ See sect i on[ s] [ _____]  f or  ener gy per f or mance r equi r ement s f or  gl azed 
syst ems ( gl azi ng and f r ames) . ]   [ Gl azed panel s must  be r at ed f or  not  l ess 
t han [ 26]  [ 30]  [ 35]  [ _____]  Sound Tr ansmi ssi on Cl ass ( STC)  or  equi val ent  
Wei ght ed Sound Reduct i on I ndex ( Rw)  when t est ed f or  l abor at or y sound 
t r ansmi ssi on l oss accor di ng t o JI S A 1418 and det er mi ned by JI S A 1419. ]

Spacer  must  be bl ack,  r ol l - f or med,  [ t hi n- gauge,  C- sect i on st eel ]  
[ st eel - r ei nf or ced but yl  r ubber ]  [ t her mal l y br oken al umi num]  [ pol yur et hane 
and si l i con f oams] ,  wi t h bent  or  t i ght l y wel ded or  keyed and seal ed j oi nt s 
t o compl et el y seal  t he spacer  per i pher y and el i mi nat e moi st ur e and 
hydr ocar bon vapor  t r ansmi ssi on i nt o ai r space t hr ough t he cor ner s.   Pr i mar y 
seal  must  be compr essed pol y i sobut yl ene and t he secondar y seal  must  be a 
speci al l y f or mul at ed si l i cone.

The i nner  l i ght  must  be cl ear  anneal ed f l at  gl ass JI S R 3205,  JI S R 3202 
[ _____]  mm t hi ck,  f ul l y  t emper ed,  uncoat ed,  t r anspar ent ,  JI S R 3222 [ _____]
 mm t hi ck.   The i nt er medi at e l i ght  must  be cl ear  anneal ed f l at  gl ass,  
JI S R 3202,  f ul l y  t emper ed,  uncoat ed,  t r anspar ent ,  JI S R 3222 [ _____]  mm 
t hi ck.   The out er  l i ght  must  be t r anspar ent ,  JI S R 3202,  [ 2 ( t i nt ed heat  
absor bi ng) ] ,  [ 2 ( sol ar - r ef l ect i ve) ] ,  [ _____]  mm t hi ck,  f ul l y  t emper ed,  
uncoat ed,  c l ear  JI S R 3202 [ 2 ( t i nt ed heat  absor bi ng) ] [ sol ar - r ef l ect i ve] ,  
[ _____]  mm t hi ck.
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2. 3. 1   Low Emi ssi v i t y Coat i ngs

I nt er i or  and ext er i or  gl ass panes f or  Low- E i nsul at i ng uni t s must  be 
anneal ed f l at  gl ass,  Cl ass [ 1- c l ear ]  [ 2- t i nt ed]  wi t h ant i - r ef l ect i ve 
l ow- emi ssi v i t y coat i ng or  heat - st r engt hened or  f ul l y  t emper ed gl ass 
compl yi ng wi t h JI S R 3222,  Condi t i on C on [ No.  2 sur f ace ( i nsi de sur f ace 
of  ext er i or  pane)  JI S R 3222] [ No.  3 sur f ace ( i nsi de sur f ace of  i nt er i or  
pane) ] ,  conf or mi ng t o JI S R 3202.   Gl ass per f or mance must  be U val ue 
maxi mum of  [ _____]  [ W/ m2- K] ,  Sol ar  Heat  Gai n Coef f i c i ent  ( SHGC)  maxi mum of  
[ _____] .   Col or  must  be [ gr een]  [ gr ay]  [ br onze]  [ bl ue]  [ _____]  .

2. 4   PLASTI C GLAZI NG

Pl ast i c gl azi ng must  have a U- f act or  maxi mum of  [ _____]  W per  squar e m by K.   
[ Pl ast i c gl azi ng must  i ncl ude a [ 16] [ 32] [ _____]  mm l ayer  of  aer ogel  
bet ween panel s. ]

Cer t i f i cat es st at i ng t hat  t he pl ast i c gl azi ng meet s t he speci f i ed 
r equi r ement s.   Label s or  manuf act ur er s mar ki ng af f i xed t o t he gl ass wi l l  
be accept ed i n l i eu of  cer t i f i cat es.

2. 4. 1   Acr yl i c Sheet

JI S K 6718,  [ r egul ar ]  [ heat  r esi st ant , ]  [ c l ear  and smoot h on bot h s i des]  
[ t r ansl ucent ,  t ext ur ed on bot h s i des, ]  [ gr ay t i nt , ]  [ br onze t i nt , ]  
ul t r avi ol et  st abi l i zed,  [ scr at ch r esi st ant , ]  [ _____]  [ 6]  [ _____]  mm t hi ck.

2. 4. 2   Pol ycar bonat e Sheet

[ Cl ear  and smoot h bot h s i des]  [ Tr ansl ucent ,  t ext ur ed bot h s i des]  [ Gr ay 
t i nt ]  [ Br onze t i nt ]  [ mar - r esi st ant ]  [ hi gh abr asi on r esi st ant ] ,  ul t r avi ol et  
st abi l i zed,  [ _____]  mm t hi ck and l i s t ed i n UL MEAPD as bur gl ar  r esi st i ng.

2. 4. 3   Ext r uded Pol ycar bonat e Pr of i l ed Sheet

Pr ovi de [ doubl e]  [ t r i pl e]  wal l ed,  sur f ace t r eat ed f or  i mpr oved UV 
r esi st ance,  of f er i ng t her mal  ef f i c i ency and i mpact  st r engt h.

2. 4. 4   Bul l et - Resi st ant  Pl ast i c Sheet

Cast  acr yl i c sheet  or  mar - r esi st ant  pol ycar bonat e sheet  l ami nat ed wi t h a 
speci al  i nt er l ayer ,  and l i s t ed i n UL 752 as bul l et  r esi st i ng,  Cl ass [ I ]  
[ I I ]  [ I I I ] ,  [ c l ear ]  [ _____]  i n col or . [   Pr ovi de [ _____] . ]

2. 5   SETTI NG AND SEALI NG MATERI ALS

Pr ovi de as speci f i ed i n t he MLI T- SS Ch 16,  Sec 14,  and manuf act ur er ' s 
r ecommendat i ons,  unl ess speci f i ed ot her wi se her ei n.   Do not  use met al  sash 
put t y,  nonski nni ng compounds,  nonr esi l i ent  pr ef or med seal er s,  or  
i mpr egnat ed pr ef or med gasket s.   Mat er i al s exposed t o v i ew and unpai nt ed 
must  be gr ay or  neut r al  col or .   Seal ant  t est i ng must  be per f or med by a 
qual i f i ed t est i ng agency.

Submi t  gl ass manuf act ur er ' s r ecommendat i ons f or  set t i ng and seal i ng 
mat er i al s and f or  i nst al l at i on of  each t ype of  gl azi ng mat er i al  
speci f i ed. [   I ncl ude cl eani ng i nst r uct i ons f or  pl ast i c sheet s. ]
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2. 5. 1   Put t y and Gl azi ng Compound

Pr ovi de gl azi ng compound as r ecommended by manuf act ur er  f or  f ace- gl azi ng 
met al  sash.   Put t y must  be l i nseed oi l  t ype.   Do not  use put t y and gl azi ng 
compounds wi t h i nsul at i ng gl ass or  l ami nat ed gl ass.

2. 5. 2   Gl azi ng Compound

Use f or  f ace gl azi ng met al  sash.   Do not  use wi t h i nsul at i ng gl ass uni t s 
or  l ami nat ed gl ass.

2. 5. 3   Seal ant s

Pr ovi de el ast omer i c [ and st r uct ur al ]  seal ant s.

2. 5. 3. 1   El ast omer i c Seal ant

JI S A 5758.   Use f or  channel  or  st op gl azi ng [ wood]  [ and]  [ met al ]  sash.   
Seal ant s must  be chemi cal l y compat i bl e wi t h set t i ng bl ocks,  edge bl ocks,  
and seal i ng t apes[ ,  wi t h seal ant s used i n manuf act ur e of  i nsul at i ng gl ass 
uni t s]  [ ,  and wi t h pl ast i c sheet ] .   Col or  of  seal ant  must  be whi t e.

2. 5. 3. 2   St r uct ur al  Seal ant

JI S A 5758.

2. 5. 4   Joi nt  Backer

Joi nt  backer  must  have a di amet er  s i ze at  l east  25 per cent  l ar ger  t han 
j oi nt  wi dt h;  t ype and mat er i al  as r ecommended i n wr i t i ng by gl ass and 
seal ant  manuf act ur er .

2. 5. 5   Gl azi ng Tapes

2. 5. 5. 1   Back- Beddi ng Mast i c Gl azi ng Tapes

Pr ef or med,  but yl - based,  100 per cent  sol i ds el ast omer i c t ape;  nonst ai ni ng 
and nonmi gr at i ng i n cont act  wi t h nonpor ous sur f aces;  wi t h or  wi t hout  
spacer  r od as r ecommended i n wr i t i ng by t ape and gl ass manuf act ur er s f or  
appl i cat i on i ndi cat ed;  and compl yi ng wi t h JI S A 5758.

2. 5. 5. 2   Expanded Cel l ul ar  Gl azi ng Tapes

Cl osed- cel l ,  PVC f oam t apes;  f act or y coat ed wi t h adhesi ve on bot h 
sur f aces;  and compl yi ng wi t h JI S A 5758 as r ecommended by t ape and gl ass 
manuf act ur er s.

2. 5. 6   Seal i ng Tapes

Pr ef or med,  semi sol i d,  PVC- based mat er i al  of  pr oper  s i ze and 
compr essi bi l i t y  f or  t he par t i cul ar  condi t i on,  compl yi ng wi t h JI S K 7366.   
Use onl y wher e gl azi ng r abbet  i s desi gned f or  t ape and t ape i s r ecommended 
by t he gl ass or  seal ant  manuf act ur er .   Pr ovi de spacer  shi ms f or  use wi t h 
compr essi bl e t apes.   Tapes must  be chemi cal l y compat i bl e wi t h t he pr oduct  
bei ng set .

2. 5. 7   Set t i ng Bl ocks and Edge Bl ocks

Cl osed- cel l  neopr ene set t i ng bl ocks must  be dense ext r uded t ype conf or mi ng 
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t o JI S A 5756 and JI S K 6262.   Edge bl ocki ng as r ecommended by gl azi ng 
manuf act ur er .   Pr ovi de si l i cone set t i ng bl ocks when bl ocks ar e i n cont act  
wi t h s i l i cone seal ant .   Pr of i l es,  l engt hs and l ocat i ons must  be as 
r equi r ed and r ecommended i n wr i t i ng by gl ass manuf act ur er .   Bl ock col or  
must  be [ bl ack] [ _____] .

2. 5. 8   Gl azi ng Gasket s

Gl azi ng gasket s must  be ext r uded wi t h cont i nuous i nt egr al  l ocki ng 
pr oj ect i on desi gned t o engage i nt o met al  gl ass hol di ng member s t o pr ovi de 
a wat er t i ght  seal  dur i ng dynami c l oadi ng,  bui l di ng movement s and t her mal  
movement s.   Gl azi ng gasket s f or  a s i ngl e gl azed openi ng must  be cont i nuous 
one- pi ece uni t s wi t h f act or y- f abr i cat ed i nj ect i on- mol ded cor ner s f r ee of  
f l ashi ng and bur r s.   Gl azi ng gasket s must  be i n l engt hs or  uni t s 
r ecommended by manuf act ur er  t o ensur e agai nst  pul l - back at  cor ner s.   
Pr ovi de gl azi ng gasket  pr of i l es as r ecommended by t he manuf act ur er  f or  t he 
i nt ended appl i cat i on.

2. 5. 8. 1   Fi xed Gl azi ng Gasket s

Fi xed gl azi ng gasket s must  be cl osed- cel l  ( sponge)  smoot h ext r uded 
compr essi on gasket s of  cur ed el ast omer i c v i r gi n neopr ene compounds 
conf or mi ng t o JI S A 5756.

2. 5. 8. 2   Wedge Gl azi ng Gasket s

Wedge gl azi ng gasket s must  be hi gh- qual i t y ext r usi ons of  cur ed el ast omer i c 
v i r gi n neopr ene compounds,  ozone r esi st ant ,  conf or mi ng t o JI S A 5756.

2. 5. 8. 3   Al umi num Fr ami ng Gl azi ng Gasket s

Gl azi ng gasket s f or  al umi num f r ami ng must  be per manent ,  el ast i c,  
non- shr i nki ng,  non- mi gr at i ng,  wat er t i ght  and weat her t i ght .

2. 5. 9   Accessor i es

Pr ovi de as r equi r ed f or  a compl et e i nst al l at i on,  i ncl udi ng gl azi ng poi nt s,  
c l i ps,  shi ms,  angl es,  beads,  and spacer  st r i ps.   Pr ovi de noncor r odi ng 
met al  accessor i es.   Pr ovi de pr i mer - seal er s and cl eaner s as r ecommended by 
t he gl ass and seal ant  manuf act ur er s.   Use JI S A 1439 t o det er mi ne whet her  
pr i mi ng and ot her  speci f i c  j oi nt  pr epar at i on t echni ques ar e r equi r ed t o 
obt ai n r api d,  opt i mum adhesi on of  gl azi ng seal ant s t o sur f ace.

[ 2. 6   MI RROR ACCESSORI ES

2. 6. 1   Mast i c

Mast i c f or  set t i ng mi r r or s must  be a [ pol ymer ]  [ _____]  t ype mi r r or  mast i c 
r esi st ant  t o wat er ,  shock,  cr acki ng,  v i br at i on and t her mal  expansi on.   
Pr ovi de mast i c compat i bl e wi t h mi r r or  backi ng pai nt ,  and as appr oved by 
mi r r or  manuf act ur er .

2. 6. 2   Mi r r or  Fr ames

Pr ovi de mi r r or s wi t h mi r r or  f r ames ( J- mol d channel s)  f abr i cat ed of  
one- pi ece r ol l - f or med Type 304 st ai nl ess st eel  wi t h No.  4 br ushed sat i n 
f i ni sh and conceal ed f ast ener s whi ch wi l l  keep mi r r or s snug t o wal l .   
Fr ames must  be 32 by 6 by 6 mm cont i nuous at  t op and bot t om of  mi r r or s.   
Conceal ed f ast ener s of  t ype t o sui t  wal l  const r uct i on mat er i al  must  be 
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pr ovi ded wi t h mi r r or  f r ames.

2. 6. 3   Mi r r or  Cl i ps

Pr ovi de cl i ps wi t h conceal ed f ast ener s of  t ype t o sui t  wal l  const r uct i on 
mat er i al .

] PART 3   EXECUTI ON

Any mat er i al s t hat  show vi sual  evi dence of  bi ol ogi cal  gr owt h due t o t he 
pr esence of  moi st ur e must  not  be i nst al l ed on t he bui l di ng pr oj ect .

3. 1   PREPARATI ON

Pr epar at i on,  unl ess ot her wi se speci f i ed or  appr oved,  must  conf or m t o 
appl i cabl e r ecommendat i ons i n MLI T- SS Ch 16,  Sec 14 and manuf act ur er ' s 
r ecommendat i ons.   Det er mi ne t he si zes t o pr ovi de t he r equi r ed edge 
cl ear ances by measur i ng t he act ual  openi ng t o r ecei ve t he gl ass.   Gr i nd 
smoot h i n t he shop gl ass edges t hat  wi l l  be exposed i n f i ni sh wor k.   Leave 
l abel s i n pl ace unt i l  t he i nst al l at i on i s appr oved,  except  r emove appl i ed 
l abel s on heat - absor bi ng gl ass and on i nsul at i ng gl ass uni t s as soon as 
gl ass i s i nst al l ed.  Secur el y f i x  movabl e i t ems or  keep i n a c l osed and 
l ocked posi t i on unt i l  gl azi ng compound has t hor oughl y set .

3. 2   GLASS SETTI NG

Shop gl aze or  f i el d gl aze i t ems t o be gl azed usi ng gl ass of  t he qual i t y 
and t hi ckness speci f i ed or  i ndi cat ed.   Gl azi ng,  unl ess ot her wi se speci f i ed 
or  appr oved,  must  conf or m t o appl i cabl e r ecommendat i ons i n 
MLI T- SS Ch 16,  Sec 14 and manuf act ur er ' s r ecommendat i ons.   Al umi num 
wi ndows,  wood door s,  and wood wi ndows may be gl azed i n conf or mance wi t h 
one of  t he gl azi ng met hods descr i bed i n t he st andar ds under  whi ch t hey ar e 
pr oduced,  except  t hat  f ace put t y i ng wi t h no beddi ng wi l l  not  be 
per mi t t ed.   Handl e and i nst al l  gl azi ng mat er i al s i n accor dance wi t h 
manuf act ur er ' s i nst r uct i ons.   Use beads or  st ops whi ch ar e f ur ni shed wi t h 
i t ems t o be gl azed t o secur e t he gl ass i n pl ace.   Ver i f y pr oduct s ar e 
pr oper l y i nst al l ed,  connect ed,  and adj ust ed.

3. 2. 1   Sheet  Gl ass

Cut  and set  wi t h t he v i s i bl e l i nes or  waves hor i zont al .

3. 2. 2   Pat t er ned Gl ass

Set  gl ass wi t h one pat t er ned sur f ace wi t h smoot h sur f ace on t he weat her  
s i de.   When used f or  i nt er i or  par t i t i ons,  pl ace t he pat t er ned sur f ace i n 
same di r ect i on i n al l  openi ngs.

3. 2. 3   I nsul at i ng Gl ass Uni t s

Do not  gr i nd,  ni p,  or  cut  edges or  cor ner s of  uni t s af t er  t he uni t s have 
l ef t  t he f act or y.   Spr i ngi ng,  f or c i ng,  or  t wi st i ng of  uni t s dur i ng set t i ng 
wi l l  not  be per mi t t ed.   Handl e uni t s so as not  t o st r i ke f r ames or  ot her  
obj ect s.   I nst al l at i on must  conf or m t o appl i cabl e r ecommendat i ons of  
MLI T- SS Ch 16,  Sec 14.

3. 2. 4   I nst al l at i on of  Wi r e Gl ass

I nst al l  gl ass f or  f i r e door s i n accor dance wi t h i nst al l at i on r equi r ement s 
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of  NFPA 80.

3. 2. 5   I nst al l at i on of  Heat - Absor bi ng Gl ass

Pr ovi de gl ass wi t h c l ean- cut ,  f act or y- f abr i cat ed edges.   Fi el d cut t i ng 
wi l l  not  be per mi t t ed.

3. 2. 6   I nst al l at i on of  Lami nat ed Gl ass

Sashes whi ch ar e t o r ecei ve l ami nat ed gl ass must  be weeped t o t he out si de 
t o al l ow wat er  dr ai nage i nt o t he channel .

3. 2. 7   Pl ast i c Sheet

Conf or m t o manuf act ur er ' s r ecommendat i ons f or  edge cl ear ance,  t ype of  
seal ant  and t ape,  and met hod of  i nst al l at i on.

3. 3   CLEANI NG

Cl ean gl ass sur f aces and r emove l abel s,  pai nt  spot s,  put t y,  and ot her  
def acement  as r equi r ed t o pr event  st ai ni ng.   Gl ass must  be cl ean at  t he 
t i me t he wor k i s accept ed. [   Cl ean pl ast i c sheet  i n accor dance wi t h 
manuf act ur er ' s i nst r uct i ons. ]

3. 4   PROTECTI ON

Pr ot ect  gl ass wor k i mmedi at el y af t er  i nst al l at i on.   I dent i f y gl azed 
openi ngs wi t h sui t abl e war ni ng t apes,  c l ot h or  paper  f l ags,  at t ached wi t h 
non- st ai ni ng adhesi ves.   Pr ot ect  r ef l ect i ve gl ass wi t h a pr ot ect i ve 
mat er i al  t o el i mi nat e any cont ami nat i on of  t he r ef l ect i ve coat i ng.   Pl ace 
pr ot ect i ve mat er i al  f ar  enough away f r om t he coat ed gl ass t o al l ow ai r  t o 
c i r cul at e t o r educe heat  bui l dup and moi st ur e accumul at i on on t he gl ass.   
Upon r emoval ,  separ at e pr ot ect i ve mat er i al s f or  r euse or  r ecycl i ng.   
Remove and r epl ace gl ass uni t s whi ch ar e br oken,  chi pped,  cr acked,  
abr aded,  or  ot her wi se damaged dur i ng const r uct i on act i v i t i es wi t h new 
uni t s.

        - -  End of  Sect i on - -
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SECTI ON 08 91 00

METAL [ WALL]  [ AND]  [ DOOR]  LOUVERS
08/ 20

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

AI R MOVEMENT AND CONTROL ASSOCI ATI ON I NTERNATI ONAL,  I NC.  ( AMCA)

AMCA 500- L ( 2015)  Labor at or y Met hods of  Test i ng 
Louver s f or  Rat i ng

AMCA 511 ( 2010;  R 2016)  Cer t i f i ed Rat i ngs Pr ogr am 
f or  Ai r  Cont r ol  Devi ces

ALUMI NUM ASSOCI ATI ON ( AA)

AA DAF45 ( 2003;  Reaf f i r med 2009)  Desi gnat i on Syst em 
f or  Al umi num Fi ni shes

AMERI CAN ARCHI TECTURAL MANUFACTURERS ASSOCI ATI ON ( AAMA)

AAMA 611 ( 2014)  Vol unt ar y Speci f i cat i on f or  
Anodi zed Ar chi t ect ur al  Al umi num

AAMA 2603 ( 2020)  Vol unt ar y Speci f i cat i on,  
Per f or mance Requi r ement s and Test  
Pr ocedur es f or  Pi gment ed Or gani c Coat i ngs 
on Al umi num Ext r usi ons and Panel s

AAMA 2605 ( 2020)  Vol unt ar y Speci f i cat i on,  
Per f or mance Requi r ement s and Test  
Pr ocedur es f or  Super i or  Per f or mi ng Or gani c 
Coat i ngs on Al umi num Ext r usi ons and Panel s

ASTM I NTERNATI ONAL ( ASTM)

ASTM A123/ A123M ( 2017)  St andar d Speci f i cat i on f or  Zi nc 
( Hot - Di p Gal vani zed)  Coat i ngs on I r on and 
St eel  Pr oduct s

ASTM A653/ A653M ( 2020)  St andar d Speci f i cat i on f or  St eel  
Sheet ,  Zi nc- Coat ed ( Gal vani zed)  or  
Zi nc- I r on Al l oy- Coat ed ( Gal vanneal ed)  by 
t he Hot - Di p Pr ocess

ASTM A780/ A780M ( 2020)  St andar d Pr act i ce f or  Repai r  of  
Damaged and Uncoat ed Ar eas of  Hot - Di p 
Gal vani zed Coat i ngs

ASTM A1008/ A1008M ( 2021a)  St andar d Speci f i cat i on f or  St eel ,  
Sheet ,  Col d- Rol l ed,  Car bon,  St r uct ur al ,  
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Hi gh- St r engt h Low- Al l oy,  Hi gh- St r engt h 
Low- Al l oy wi t h I mpr oved For mabi l i t y ,  
Sol ut i on Har dened,  and Bake Har denabl e

ASTM B209M ( 2014)  St andar d Speci f i cat i on f or  Al umi num 
and Al umi num- Al l oy Sheet  and Pl at e ( Met r i c)

ASTM B221M ( 2021)  St andar d Speci f i cat i on f or  Al umi num 
and Al umi num- Al l oy Ext r uded Bar s,  Rods,  
Wi r e,  Pr of i l es,  and Tubes ( Met r i c)

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S H 4000 ( 2017)  Al umi ni um and Al umi ni um Al l oy 
  Sheet s,  St r i ps and Pl at es ( Amendment  1)

JI S H 4100 ( 2015)  Al umi num and Al umi num Al l oy 
Ext r uded Pr of i l es

1. 2   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  or  " S"  
c l assi f i cat i on.   Submi t t al s not  havi ng a " G"  or  " S"  c l assi f i cat i on ar e 
[ f or  Cont r act or  Qual i t y Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When 
used,  a code f ol l owi ng t he " G"  c l assi f i cat i on i dent i f i es t he of f i ce t hat  
wi l l  r evi ew t he submi t t al  f or  t he Gover nment . ]   Submi t  t he f ol l owi ng i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Wal l  Louver s

SD- 03 Pr oduct  Dat a

Met al  Wal l  Louver s

Door  Louver s

SD- 04 Sampl es

Wal l  Louver  Sampl es;  G[ ,  [ _____] ]

Door  Louver  Sampl es;  G[ ,  [ _____] ]

1. 3   DELI VERY,  STORAGE,  AND PROTECTI ON

Del i ver  mat er i al s t o t he s i t e i n an undamaged condi t i on.   Car ef ul l y st or e 
mat er i al s of f  t he gr ound t o pr ovi de pr oper  vent i l at i on,  dr ai nage,  and 
pr ot ect i on agai nst  dampness.   Louver s must  be f r ee f r om ni cks,  scr at ches,  
and bl emi shes.   Repl ace def ect i ve or  damaged mat er i al s wi t h new.

1. 4   DETAI L DRAWI NGS

Show al l  i nf or mat i on necessar y f or  f abr i cat i on and i nst al l at i on of  wal l  
l ouver s.   I ndi cat e mat er i al s,  s i zes,  t hi cknesses,  f ast eni ngs,  and pr of i l es.

1. 5   COLOR SAMPLES

Col or s of  f i ni shes f or  wal l  l ouver  sampl es and door  l ouver  sampl es must  
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cl osel y appr oxi mat e col or s i ndi cat ed.   Wher e col or  i s not  i ndi cat ed,  
submi t  t he manuf act ur er ' s st andar d col or s t o t he Cont r act i ng Of f i cer  f or  
sel ect i on.

PART 2   PRODUCTS

2. 1   MATERI ALS

2. 1. 1   Gal vani zed St eel  Sheet

ASTM A653/ A653M,  coat i ng desi gnat i on Z275.

2. 1. 2   Al umi num Sheet

 ASTM B209M or  JI S H 4000,  al l oy 3003 or  5005 wi t h t emper  as r equi r ed f or  
f or mi ng.

2. 1. 3   Ext r uded Al umi num

 ASTM B221M or  JI S H 4100,  al l oy 6063- T5 or  - T52.

[ 2. 1. 4   St ai nl ess St eel

Type 302 or  304,  wi t h 2B f i ni sh.

] 2. 1. 5   Col d Rol l ed St eel  Sheet

ASTM A1008/ A1008M,  Cl ass 1,  wi t h mat t e f i ni sh.   Use f or  i nt er i or  l ouver s 
onl y.

2. 2   METAL WALL LOUVERS

[ Weat her ] [ Wi nd dr i ven r ai n]  r esi st ant  t ype,  wi t h bi r d scr eens and made t o 
wi t hst and a wi nd l oad of  not  l ess t han [ 1. 44]  [ _____]  k i l opascal s.   Wal l  
l ouver s must  bear  t he AMCA cer t i f i ed r at i ngs pr ogr am seal  f or  ai r  
per f or mance and wat er  penet r at i on i n accor dance wi t h AMCA 500- L and 
AMCA 511.   The r at i ng must  show a wat er  penet r at i on of  0. 06 ki l ogr ams or  
l ess per  squar e met er  of  f r ee ar ea at  a f r ee vel oci t y of  244 met er s per  
mi nut e.

2. 2. 1   Ext r uded Al umi num Louver s

Fabr i cat ed of  ext r uded 6063- T5 or  - T52 al umi num wi t h a wal l  t hi ckness of  
not  l ess t han 2 mm.

2. 2. 2   For med Met al  Louver s

For med of  [ z i nc- coat ed]  [ st ai nl ess]  st eel  sheet  not  t hi nner  t han 16 U. S.  
gage,  or  al umi num sheet  not  l ess t han 2 mm t hi ck.

2. 2. 3   Mul l i ons and Mul l i on Cover s

Same mat er i al  and f i ni sh as l ouver s.   Pr ovi de mul l i ons [ wher e i ndi cat ed]  
[ f or  al l  l ouver s mor e t han 1500 mm i n wi dt h at  not  mor e t han 1500 mm on 
cent er s] .   Pr ovi de mul l i on cover s on bot h f aces of  j oi nt s bet ween l ouver s.

2. 2. 4   Scr eens and Fr ames

For  al umi num l ouver s,  pr ovi de 12. 5 mm squar e mesh,  1. 8 or  1. 5 mm al umi num 
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or  6 mm squar e mesh,  1. 5 mm al umi num bi r d scr eeni ng.   For  st eel  l ouver s,  
pr ovi de 12. 5 mm squar e mesh,  2. 5 or  1. 5 mm zi nc- coat ed st eel ;  12. 5 mm 
squar e mesh,  1. 5 mm copper ;  or  6 mm squar e mesh,  1. 5 mm t hi ck z i nc- coat ed 
st eel  or  copper  bi r d scr eeni ng.   Mount  scr eens i n r emovabl e,  r ewi r abl e 
f r ames of  same mat er i al  and f i ni sh as t he l ouver s.

2. 3   DOOR LOUVERS

[ I nver t ed " Y" ] [  or  ] [ I nver t ed " V" ]  s i ght pr oof  t ype not  l ess t han 25 mm 
t hi ck wi t h mat chi ng met al  t r i m.   Louver s f or  ext er i or  door s must  be 
weat her  r esi st ant  t ype.

2. 3. 1   Ext r uded Al umi num Door  Louver s

Fabr i cat e of  6063- T5 or  - T52 al umi num al l oy wi t h a wal l  t hi ckness of  not  
l ess t han 1. 25 mm t hi ck.   Fr ames and t r i m must  be cl amp- i n " L"  t ype.

2. 3. 2   For med Met al  Door  Louver s

Fabr i cat e of  [ 0. 9 mm t hi ck  st eel  sheet ] [  or  ] [ sheet  al umi num not  l ess t han
 1. 25 mm t hi ck] .   Tr i m must  be bevel ed " Z"  mol di ng bot h s i des.

2. 3. 3   Scr eens and Fr ames

For  ext er i or  door s,  pr ovi de al umi num i nsect  scr eens,  18 by 16 or  18 by 14 
mesh.   Mount  scr eens i n r emovabl e,  r ewi r abl e f r ames of  same mat er i al  and 
f i ni sh as t he l ouver s.

2. 4   FASTENERS AND ACCESSORI ES

Pr ovi de st ai nl ess st eel  scr ews and f ast ener s f or  al umi num l ouver s and 
zi nc- coat ed or  st ai nl ess st eel  scr ews and f ast ener s f or  st eel  l ouver s.   
Pr ovi de ot her  accessor i es as r equi r ed f or  compl et e and pr oper  i nst al l at i on.

2. 5   FI NI SHES

2. 5. 1   Al umi num

Exposed al umi num sur f aces must  be f act or y f i ni shed wi t h an [ anodi c 
coat i ng] [  or  ] [ or gani c coat i ng] . [   Col or  must  be [ _____] [ as i ndi cat ed] . ]   
Louver s [ f or  each bui l di ng]  must  have t he same f i ni sh.

2. 5. 1. 1   Anodi c Coat i ng

Cl ean exposed al umi num sur f aces and pr ovi de an anodi zed f i ni sh conf or mi ng 
t o AA DAF45 and AAMA 611.   Fi ni sh must  be:

[ a.   Ar chi t ect ur al  Cl ass I I  ( 0. 01 t o 0. 0175 mm ) ,  desi gnat i on 
AA- M10- C22- [ A31,  c l ear  ( nat ur al ) ]  [ A32,  i nt egr al  col or ]  [ A34,  
el ect r ol yt i cal l y deposi t ed col or ]  anodi zed.

] [ b.   Ar chi t ect ur al  Cl ass I  (  0. 0175 mm  or  t hi cker ) ,  desi gnat i on 
AA- M10- C22- [ A41,  c l ear  ( nat ur al ) ]  [ A42,  i nt egr al  col or ]  [ A44,  
el ect r ol yt i cal l y deposi t ed col or ]  anodi zed.

] 2. 5. 1. 2   Or gani c Coat i ng

Cl ean and pr i me exposed al umi num sur f aces.   Pr ovi de a [ baked enamel  f i ni sh 
conf or mi ng t o AAMA 2603,  wi t h t ot al  dr y f i l m t hi ckness not  l ess t han 0. 02 
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mm]  [ super i or  per f or mance f i ni sh i n accor dance wi t h AAMA 2605 wi t h t ot al  
dr y f i l m t hi ckness of  not  l ess t han 0. 03 mm] ,  col or  [ _____] .

2. 5. 2   St eel

Sur f aces speci f i ed must  have a z i nc coat i ng,  a phosphat e t r eat ment ,  and a 
shop pr i me coat  of  r ust - i nhi bi t i ve pai nt .   The gal vani zed coat i ng must  
conf or m t o ASTM A653/ A653M,  coat i ng desi gnat i on Z275 ( G90) [ ,  except  t hat  
l ouver s l ocat ed i n condi t i oned spaces on i nt er i or  of  t he bui l di ng may be 
Z180 ( G60) ] .   The wei ght  of  z i nc coat i ngs must  be as desi gnat ed i n Tabl e I  
of  ASTM A123/ A123M f or  t he t hi ckness of  base met al  t o be coat ed.   The 
pr i me coat  must  be a t ype especi al l y devel oped f or  mat er i al s t r eat ed by 
phosphat es and adapt ed t o appl i cat i on by di ppi ng or  spr ayi ng.   Repai r  
damaged zi nc- coat ed sur f aces by t he mat er i al s and met hods conf or mi ng t o 
ASTM A780/ A780M and spot  pr i me.   At  t he opt i on of  t he Cont r act or ,  a 
t wo- par t  syst em i ncl udi ng bonder i z i ng,  baked- on epoxy pr i mer ,  and baked- on 
enamel  t op coat  may be appl i ed bef or e f or mi ng,  i n l i eu of  pr i me coat  
speci f i ed.

PART 3   EXECUTI ON

3. 1   I NSTALLATI ON

3. 1. 1   Wal l  Louver s

I nst al l  usi ng st ops or  mol di ngs,  f l anges,  st r ap anchor s,  or  j amb f ast ener s 
as appr opr i at e f or  t he wal l  const r uct i on and i n accor dance wi t h 
manuf act ur er ' s r ecommendat i ons.

3. 1. 2   Door  Louver s

I nst al l  l ouver s i n wood door s by usi ng met al  " Z"  or  " L"  mol di ngs.   Fast en 
mol di ngs t o door  wi t h scr ews.

3. 1. 3   Scr eens and Fr ames

At t ach f r ames t o l ouver s wi t h scr ews or  bol t s.

3. 2   PROTECTI ON FROM CONTACT OF DI SSI MI LAR MATERI ALS

3. 2. 1   Copper  or  Copper - Bear i ng Al l oys

Pai nt  copper  or  copper - bear i ng al l oys i n cont act  wi t h di ssi mi l ar  met al  
wi t h heavy- bodi ed bi t umi nous pai nt  or  separ at e wi t h i ner t  membr ane.

3. 2. 2   Al umi num

Wher e al umi num cont act s met al  ot her  t han zi nc,  pai nt  t he di ssi mi l ar  met al  
wi t h a pr i mer  and t wo coat s of  al umi num pai nt .

3. 2. 3   Met al

Pai nt  met al  i n cont act  wi t h mor t ar ,  concr et e,  or  ot her  masonr y mat er i al s 
wi t h al kal i - r esi st ant  coat i ngs such as heavy- bodi ed bi t umi nous pai nt .
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3. 2. 4   Wood

Pai nt  wood or  ot her  absor pt i ve mat er i al s t hat  may become r epeat edl y wet  
and i n cont act  wi t h met al  wi t h t wo coat s of  al umi num pai nt  or  a coat  of  
heavy- bodi ed bi t umi nous pai nt .

        - -  End of  Sect i on - -
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SUPPORTS FOR PLASTER AND GYPSUM BOARD
02/ 10

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

          BUI LDI NG STANDARD LAW OF JAPAN

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S A 5505 ( 2014)  Met al  Lat hs

JI S A 6517 ( 2020)  St eel  Fur r i ngs f or  Wal l  and Cei l i ng 
i n Bui l di ngs

JI S G 3302 ( 2022)  Hot  Di p Zi nc Coat ed St eel  Sheet  and 
St r i p

JI S G 3314 ( 2010)  Hot - Di p Al umi num- Coat ed St eel  Sheet  
and St r i p

JI S G 3321 ( 2012)  Mol t en 55 Per cent  Al umi num Zi nc 
Al l oy Pl at ed St eel  Sheet  and St r i p

JI S G 3505 ( 2017)  Mi l d St eel  Wi r e Rod

1. 2   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e [ f or  Cont r act or  Qual i t y 
Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When used,  a desi gnat i on 
f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he 
submi t t al  f or  t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on 
i n t he Sust ai nabi l i t y  eNot ebook,  i n conf or mance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Met al  Suppor t  Syst ems;  G[ ,  [ _____] ]

  Submi t  f or  t he er ect i on of  met al [  f r ami ng, ] [  f ur r i ng, ] [  and] [  
cei l i ng suspensi on syst ems] .   I ndi cat e mat er i al s,  s i zes,  
t hi cknesses,  and f ast eni ngs.

SD- 03 Pr oduct  Dat a

Met al  Suppor t  Syst ems
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1. 3   DELI VERY,  STORAGE,  AND HANDLI NG

Del i ver  mat er i al s t o t he j ob s i t e and st or e i n vent i l at ed dr y l ocat i ons 
per mi t t i ng easy access f or  i nspect i on and handl i ng.   I f  mat er i al s ar e 
st or ed out door s,  st ack mat er i al s of f  t he gr ound,  suppor t ed on a l evel  
pl at f or m,  and f ul l y pr ot ect ed f r om t he weat her .   Handl e mat er i al s 
car ef ul l y t o pr event  damage.   Remove damaged i t ems and pr ovi de new i t ems.

PART 2   PRODUCTS

2. 1   MATERI ALS

Pr ovi de st eel  mat er i al s f or  met al  suppor t  syst ems wi t h gal vani zed coat i ng 
JI S G 3302,  Z18;  al umi num coat i ng JI S G 3314,  wi t h a pl at i ng adhesi on 
amount  of  80,  or  JI S G 3321.  Pr ovi de suppor t  syst ems,  br aci ng and 
at t achment s per  Bui l di ng St andar d Law of  Japan.

Pr ovi de met al  suppor t  syst ems cont ai ni ng a mi ni mum of  20 per cent  r ecycl ed 
cont ent .

2. 1. 1   Mat er i al s f or  At t achment  of  Lat h

2. 1. 1. 1   Suspended and Fur r ed Cei l i ng Syst ems and Wal l  Fur r i ng

JI S A 5505.

2. 1. 1. 2   Non- l oadbear i ng Wal l  Fr ami ng and Fur r i ng

JI S A 6517.

2. 1. 2   Mat er i al s f or  At t achment  of  Gypsum Wal l boar d

2. 1. 2. 1   Suspended and Fur r ed Cei l i ng Syst ems

JI S A 6517.   JI S G 3505 f or  hanger  r od and nut .

2. 1. 2. 2   Nonl oad- Bear i ng Wal l  Fr ami ng and Fur r i ng

JI S A 6517,  but  not  t hi nner  t han[  0. 45 mm t hi ckness,  wi t h 0. 85 mm mi ni mum 
t hi ckness suppor t i ng wal l  hung i t ems such as cabi net wor k,  equi pment  and 
f i xt ur es] [  0. 85 mm t hi ckness r egar dl ess of  t he ASTM cer t i f i ed t hi r d par t y 
t est i ng st at ement  f or  equi val ent  t hi cknesses] .

2. 1. 2. 3   Fur r i ng St r uct ur al  St eel  Col umns

JI S A 6517.

2. 1. 2. 4   Z- Fur r i ng Channel s wi t h Wal l  I nsul at i on

Not  l i ght er  t han 0. 5 mm t hi ck gal vani zed st eel ,  Z- shaped,  wi t h 32 mm and 
19 mm f l anges and [  [ 25]  [ 38]  [ 50]  [ 75]  mm f ur r i ng dept h]  [ dept h as 
r equi r ed by t he i nsul at i on t hi ckness pr ovi ded] .
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PART 3   EXECUTI ON

3. 1   I NSTALLATI ON

3. 1. 1   Syst ems f or  At t achment  of  Gypsum Boar d or  Lat h

Fol l ow manuf act ur er ' s i nst r uct i ons.

3. 2   ERECTI ON TOLERANCES

Pr ovi de f r ami ng member s whi ch wi l l  be cover ed by f i ni sh mat er i al s such as 
wal l boar d,  pl ast er ,  or  cer ami c t i l e set  i n a mor t ar  set t i ng bed,  wi t hi n 
t he f ol l owi ng l i mi t s:

a.   Layout  of  wal l s and par t i t i ons:  6 mm f r om i nt ended posi t i on;

b.   Pl at es and r unner s:  5 mm i n 1. 9 met er s f r om a st r ai ght  l i ne;

c.   St uds:  5 mm i n 1. 9 met er s out  of  pl umb,  not  cumul at i ve;  and

d.   Face of  f r ami ng member s:  5 mm i n 1. 9 met er s f r om a t r ue pl ane.

Pr ovi de f r ami ng member s whi ch wi l l  be cover ed by cer ami c t i l e set  i n 
dr y- set  mor t ar ,  l at ex- por t l and cement  mor t ar ,  or  or gani c adhesi ve wi t hi n 
t he f ol l owi ng l i mi t s:

a.   Layout  of  wal l s and par t i t i ons:  6 mm f r om i nt ended posi t i on;

b.   Pl at es and r unner s:  5 mm i n 3. 8 met er s f r om a st r ai ght  l i ne;

c.   St uds:  5 mm i n 3. 8 met er s out  of  pl umb,  not  cumul at i ve;  and

d.   Face of  f r ami ng member s:  5 mm i n 3. 8 met er s f r om a t r ue pl ane.

        - -  End of  Sect i on - -

SECTI ON 09 22 00  Page 3



This page was intentionally left blank for duplex printing.



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

SECTI ON 09 29 00

GYPSUM BOARD
08/ 16

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

ASTM I NTERNATI ONAL ( ASTM)

ASTM E84 ( 2023)  St andar d Test  Met hod f or  Sur f ace 
Bur ni ng Char act er i st i cs of  Bui l di ng 
Mat er i al s

GYPSUM BOARD ASSOCI ATI ON OF JAPAN

GRAM Gypsum Boar d Appl i cat i on Manual

JAPAN ADHESI VE I NDUSTRY ASSOCI ATI ON ( JAI A)

JAI A 4VOC Vol unt ar y VOC Regul at i ng Rul e f or  I ndoor  
Ai r  Pol l ut i on Cont r ol

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S A 1408 ( 2017)  Test  Met hods of  Bendi ng and I mpact  
f or  Bui l di ng Boar ds

JI S A 1453 ( 2017)  Abr asi on Test  Met hod f or  Bui l di ng 
Mat er i al s and Bui l di ng Component s 
( Abr asi ve Paper  Met hod)

JI S A 1901 ( 2015)  Det er mi nat i on of  t he Emi ssi on of  
Vol at i l e Or gani c Compounds and Al dehydes 
by Bui l di ng Pr oduct s -  Smal l  Chamber  Test  
Met hod

JI S A 5430 ( 2018)  Fi ber  Rei nf or ced Cement  Boar ds

JI S A 5508 ( 2019)  Nai l s

JI S A 6005 ( 2005)  Asphal t  Roof i ng Fel t s

JI S A 6901 ( 2019)  Gypsum Boar ds

JI S A 6914 ( 2017)  Joi nt i ng Mat er i al s f or  Gypsum 
Pl ast er boar ds

JI S B 1125 ( 2020)  Sel f  Dr i l l i ng Tappi ng Scr ews

JI S Z 2911 ( 2018)  Met hods of  Test  f or  Fungus 
Resi st ance

SECTI ON 09 29 00  Page 1



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

UNDERWRI TERS LABORATORI ES ( UL)

UL Fi r e Resi st ance ( 2014)  Fi r e Resi st ance Di r ect or y

1. 2   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e [ f or  Cont r act or  Qual i t y 
Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When used,  a desi gnat i on 
f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he 
submi t t al  f or  t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on 
i n t he Sust ai nabi l i t y  eNot ebook,  i n conf or mance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES:

SD- 08 Manuf act ur er ' s I nst r uct i ons

Saf et y Dat a Sheet s

SD- 10 Oper at i on and Mai nt enance Dat a

Manuf act ur er  Mai nt enance I nst r uct i ons

1. 3   DELI VERY,  STORAGE,  AND HANDLI NG

1. 3. 1   Del i ver y

Del i ver  mat er i al s i n t he or i gi nal  packages,  cont ai ner s,  or  bundl es wi t h 
each bear i ng t he br and name,  appl i cabl e st andar d desi gnat i on,  and name of  
manuf act ur er ,  or  suppl i er .

1. 3. 2   St or age

Keep mat er i al s dr y by st or i ng i nsi de a shel t er ed bui l di ng.   Wher e 
necessar y t o st or e gypsum boar d and cement i t i ous backer  uni t s out si de,  
st or e of f  t he gr ound,  pr oper l y suppor t ed on a l evel  pl at f or m,  and 
pr ot ect ed f r om di r ect  exposur e t o r ai n,  snow,  sunl i ght ,  and ot her  ext r eme 
weat her  condi t i ons.   Pr ovi de adequat e vent i l at i on t o pr event  
condensat i on.   St or e per  manuf act ur er ' s r ecommendat i ons f or  al l owabl e 
t emper at ur e and humi di t y r ange.   Do not  st or e gypsum wal l boar d wi t h 
mat er i al s whi ch have hi gh emi ssi ons of  vol at i l e or gani c compounds ( VOCs)  
or  ot her  cont ami nant s,  i ncl udi ng [ _____] .   Do not  st or e panel s near  
mat er i al s t hat  may of f  gas or  emi t  har mf ul  f umes,  such as ker osene 
heat er s,  f r esh pai nt ,  or  adhesi ves.   Do not  use mat er i al s t hat  have 
vi s i bl e moi st ur e or  bi ol ogi cal  gr owt h.

1. 3. 3   Handl i ng

Neat l y st ack gypsum boar d and cement i t i ous backer  uni t s f l at  t o pr event  
saggi ng or  damage t o t he edges,  ends,  and sur f aces.

1. 4   QUALI FI CATI ONS

Fur ni sh t ype of  gypsum boar d wor k speci al i zed by t he i nst al l er  wi t h a 
mi ni mum of  [ 3]  [ _____]  year s of  document ed successf ul  exper i ence.

1. 5   SCHEDULI NG

[ The gypsum wal l boar d must  be t aped,  f i ni shed and pr i med bef or e t he 
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i nst al l at i on of  t he hi ghl y emi t t i ng mat er i al s,  i ncl udi ng [ _____] . ]  [ The 
gypsum wal l boar d must  be i nst al l ed af t er  t he i nst al l at i on and vent i l at i on 
per i od of  t he hi ghl y emi t t i ng mat er i al s,  i ncl udi ng [ _____] . ]

Commence appl i cat i on onl y af t er  t he ar ea schedul ed f or  gypsum boar d wor k 
i s compl et el y weat her t i ght .   The heat i ng,  vent i l at i ng,  and 
ai r - condi t i oni ng syst ems must  be compl et e and i n oper at i on pr i or  t o 
appl i cat i on of  t he gypsum boar d.   I f  t he mechani cal  syst em cannot  be 
act i vat ed bef or e gypsum boar d i s begun,  t he gypsum boar d wor k may pr oceed 
i n accor dance wi t h an appr oved pl an t o mai nt ai n t he envi r onment al  
condi t i ons speci f i ed bel ow.   Appl y gypsum boar d pr i or  t o t he i nst al l at i on 
of  f i ni sh f l oor i ng and acoust i c cei l i ng.

1. 6   ENVI RONMENTAL REQUI REMENTS

Do not  expose t he gypsum boar d t o excessi ve sunl i ght  pr i or  t o gypsum boar d 
appl i cat i on.   Mai nt ai n a cont i nuous uni f or m t emper at ur e of  not  l ess t han 
10 degr ees C and not  mor e t han 27 degr ees C f or  at  l east  one week pr i or  t o 
t he appl i cat i on of  gypsum boar d wor k,  whi l e t he gypsum boar d appl i cat i on 
i s bei ng done,  and f or  at  l east  one week af t er  t he gypsum boar d i s set .   
Shi el d ai r  suppl y and di st r i but i on devi ces t o pr event  any uneven f l ow of  
ai r  acr oss t he pl ast er ed sur f aces.   Pr ovi de vent i l at i on t o exhaust  moi st  
ai r  t o t he out si de dur i ng gypsum boar d appl i cat i on,  set ,  and unt i l  gypsum 
boar d j oi nt i ng i s dr y.   I n gl azed ar eas,  keep wi ndows open t op and bot t om 
or  s i de t o s i de 75 t o 100 mm.   Reduce openi ngs i n col d weat her  t o pr event  
f r eezi ng of  j oi nt  compound when appl i ed.   For  encl osed ar eas l acki ng 
nat ur al  vent i l at i on,  pr ovi de t empor ar y mechani cal  means f or  vent i l at i on.   
I n ungl azed ar eas subj ect ed t o hot ,  dr y wi nds or  t emper at ur e di f f er ent i al s 
f r om day t o ni ght  of  10 degr ees C or  mor e,  scr een openi ngs wi t h 
cheesecl ot h or  s i mi l ar  mat er i al s.   Avoi d r api d dr yi ng.   Dur i ng per i ods of  
l ow i ndoor  humi di t y,  pr ovi de mi ni mum ai r  c i r cul at i on f ol l owi ng gypsum 
boar di ng and unt i l  gypsum boar d j oi nt i ng compl et e and i s dr y.

[ 1. 7   FI RE RESI STI VE CONSTRUCTI ON

Compl y wi t h speci f i ed f i r e- r at ed assembl i es f or  desi gn number s i ndi cat ed.

] PART 2   PRODUCTS

2. 1   MATERI ALS

Conf or m t o speci f i cat i ons,  st andar ds and r equi r ement s speci f i ed.   Pr ovi de 
gypsum boar d t ypes,  gypsum backi ng boar d t ypes,  cement i t i ous backi ng 
uni t s,  and j oi nt  t r eat i ng mat er i al s manuf act ur ed f r om asbest os f r ee 
mat er i al s onl y.   Submi t  Saf et y Dat a Sheet s and manuf act ur er  mai nt enance 
i nst r uct i ons f or  gypsum mat er i al s i ncl udi ng adhesi ves.

2. 1. 1   Gypsum Boar d

JI S A 6901.

2. 1. 1. 1   Regul ar

900 mm wi de,  [ 12. 5]  [ 15]  mm t hi ck,  [ t aper ed] [ ,  t aper ed and f eat ur ed]  
edges.   [ Pr ovi de t aper ed and f eat ur ed edge gypsum boar d [ i n Rooms [ _____]  
]  [ as i ndi cat ed] . ]
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2. 1. 1. 2   Foi l - Backed

900 mm wi de, [ 12. 5]  [ 15]  mm t hi ck,  squar e,  [ t aper ed]  [ t aper ed and f eat ur ed]  
edges.

2. 1. 1. 3   Type X or  Type Z ( Speci al  Fi r e- Resi st ant )

900 mm wi de,  [ 12. 5]  [ 15]  mm t hi ck,  [ t aper ed]  [ t aper ed and f eat ur ed]  edges.

2. 1. 1. 4   Mol d Resi st ant  /  Ant i - Mi cr obi al  Gypsum

JI S Z 2911.   900 mm wi de,  [ 12. 5]  [ 15]  mm t hi ck,  squar e,  t aper ed or  bevel ed 
edges.

2. 1. 2   Gypsum Backi ng Boar d

JI S A 6901,  gypsum backi ng boar d must  be used as a base i n a mul t i l ayer  
syst em.

2. 1. 2. 1   Regul ar

900 mm wi de,  [ 12. 5]  [ 15]  mm t hi ck,  squar e,  t aper ed or  bevel ed edges.

2. 1. 2. 2   Type Z ( Speci al  Fi r e- Resi st ant )

1200 mm wi de,  [ 12. 5]  [ 15]  mm t hi ck,  squar e or  t aper ed edges.

2. 1. 3   Regul ar  Wat er - Resi st ant  Gypsum Backi ng Boar d

2. 1. 3. 1   Regul ar

900 mm wi de,  [ 12. 5]  [ 15]  mm t hi ck,  t aper ed or  bevel ed edges.

2. 1. 3. 2   Type X or  Type Z ( Speci al  Fi r e- Resi st ant )

900 mm wi de,  [ 12. 5]  [ 15]  mm t hi ck,  t aper ed or  bevel ed edges.

2. 1. 4   Gl ass Mat  Wat er - Resi st ant  Gypsum Ti l e Backi ng Boar d

Wat er  absor pt i on r at e of  l ess t han 5 per cent .

2. 1. 4. 1   Regul ar

1200 mm wi de,  [ 12. 5]  [ 15]  mm t hi ck,  squar e,  t aper ed or  bevel ed edges.

2. 1. 4. 2   Type Z ( Speci al  Fi r e- Resi st ant )

900 mm wi de,  [ 12. 5]  [ 15]  mm t hi ck,  squar e,  t aper ed or  bevel ed edges.

2. 1. 5   Abuse Resi st ant  Gypsum Boar d

900 mm wi de,  [ 15]  mm t hi ck,  t aper ed edges.  Rei nf or ced gypsum panel  wi t h 
i mbedded f i ber  mesh or  l exan backi ng t est ed i n accor dance wi t h t he 
f ol l owi ng t est s.   Har d body i mpact  t est  must  at t ai n a maxi mum i ndent at i on 
dept h of  2. 5 mm i n accor dance wi t h JI S A 1408.   Pr ovi de f ast ener s t hat  
meet  manuf act ur er  r equi r ement s and speci f i cat i ons st at ed wi t hi n t hi s 
sect i on.   Abuse r esi st ant  gypsum boar d,  when t est ed i n accor dance wi t h 
ASTM E84,  have [ a f l ame spr ead r at i ng of  25 or  l ess and a smoke devel oped 
r at i ng of  50 or  l ess f or  [ _____] ]  [ and]  [ a f l ame spr ead r at i ng of  75 or  
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l ess and a smoke devel oped r at i ng of  100 or  l ess f or  [ _____] ] .

2. 1. 5. 1   Har d Body I mpact  Test

Compl y wi t h har d body i mpact  t est  i n accor dance wi t h JI S A 1408 wi t h a 
maxi mum i ndent at i on dept h of  2. 5 mm.

2. 1. 5. 2   Sur f ace Abr asi on Test

Compl y wi t h t est  sur f ace abr asi on t est  i n accor dance wi t h JI S A 1453.

2. 1. 5. 3   I ndent at i on Test

JI S A 1408 f or  i ndent at i on r esi st ance.

2. 1. 6   Cement i t i ous Backer  Uni t s

I n accor dance wi t h JI S A 5430.

2. 1. 7   Joi nt  Tr eat ment  Mat er i al s

JI S A 6914.   Pr oduct  must  be l ow emi t t i ng VOC t ypes wi t h VOC l i mi t s not  
exceedi ng 50 g/ L.   Pr ovi de dat a i dent i f y i ng VOC cont ent  of  j oi nt  
compound.   [ Use al l - pur pose j oi nt  and t ext ur i ng compound cont ai ni ng i ner t  
f i l l er s and nat ur al  bi nder s,  i ncl udi ng l i me compound.   Pr e- mi xed compounds 
must  be f r ee of  ant i f r eeze,  v i nyl  adhesi ves,  pr eser vat i ves,  bi oci des and 
ot her  s l ow r el easi ng compounds. ]

2. 1. 7. 1   Embeddi ng Compound

Speci f i cal l y f or mul at ed and manuf act ur ed f or  use i n embeddi ng t ape at  
gypsum boar d j oi nt s and compat i bl e wi t h t ape,  subst r at e and f ast ener s.

2. 1. 7. 2   Fi ni shi ng or  Toppi ng Compound

Speci f i cal l y f or mul at ed and manuf act ur ed f or  use as a f i ni shi ng compound.

2. 1. 7. 3   Al l - Pur pose Compound

Speci f i cal l y f or mul at ed and manuf act ur ed t o ser ve as bot h a t api ng and a 
f i ni shi ng compound and compat i bl e wi t h t ape,  subst r at e and f ast ener s.

2. 1. 7. 4   Set t i ng or  Har deni ng Type Compound

Speci f i cal l y f or mul at ed and manuf act ur ed f or  use wi t h f i ber  gl ass mesh 
t ape.

2. 1. 7. 5   Joi nt  Tape

Use cr oss- l ami nat ed,  t aper ed edge,  r ei nf or ced paper ,  or  f i ber  gl ass mesh 
t ape r ecommended by t he manuf act ur er .

2. 1. 8   Fast ener s

2. 1. 8. 1   Nai l s

JI S A 5508.
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2. 1. 8. 2   Scr ews

JI S B 1125 st eel  dr i l l  scr ews f or  f ast eni ng gypsum boar d t o gypsum boar d,  
wood f r ami ng member s and st eel  f r ami ng member s l ess t han 0. 84 mm t hi ck.   
JI S B 1125 st eel  dr i l l  scr ews f or  f ast eni ng gypsum boar d t o st eel  f r ami ng 
member s 0. 84 t o 2. 84 mm t hi ck.   Pr ovi de cement i t i ous backer  uni t  scr ews 
wi t h a pol ymer  coat i ng.   

2. 1. 8. 3   St apl es

1. 5 mm t hi ck f l at t ened gal vani zed wi r e st apl es wi t h 11. 1 mm wi de cr own 
out si de measur ement  and di ver gent  poi nt  f or  base pl y of  t wo- pl y gypsum 
boar d appl i cat i on.   Use as f ol l ows:

Lengt h of  Legs Thi ckness of  Gypsum Boar d

28. 6 mm 12. 5 mm

31. 8 mm 15 mm

2. 1. 9   Adhesi ves

Pr ovi de non- aer osol  adhesi ve pr oduct s used on t he i nt er i or  of  t he bui l di ng 
( def i ned as i nsi de of  t he weat her pr oof i ng syst em)  meet i ng ei t her  emi ssi ons 
r equi r ement s of  UL 2818( Gr eenguar d)  Gol d,  SCS Gl obal  SEr vi ces I ndoor  
ADvant age Gol d,  or  F 4- St ar  and  JAI A 4VOC .   Pr ovi de aer osol  adhesi ve 
pr oduct s used on t he i nt er i or  of  t he bui l di ng ( def i ned as i nsi de of  t he 
weat her pr oof i ng syst em)  meet i ng ei t her  emi ssi ons r equi r ement s of  JI S A 1901
 ( l i mi t  r equi r ement s f or  ei t her  of f i ce or  c l assr oom spaces r egar dl ess of  
space t ype.   Pr ovi de cer t i f i cat i on or  val i dat i on of  i ndoor  ai r  qual i t y f or  
non- aer osol  adhesi ves appl i ed on t he i nt er i or  of  t he bui l di ng ( i nsi de of  
t he weat her pr oof i ng syst em) .   Pr ovi de cer t i f i cat i on or  val i dat i on of  
i ndoor  ai r  qual i t y f or  aer osol  adhesi ves used on t he i nt er i or  of  t he 
bui l di ng ( i nsi de of  t he weat her pr oof i ng syst em) .

2. 1. 9. 1   Adhesi ve f or  Lami nat i ng

[ Not  per mi t t ed. ] [  Adhesi ve at t achment  i s not  per mi t t ed f or  mul t i - l ayer  
gypsum boar ds.   For  l ami nat i ng gypsum st uds t o f ace panel s,  pr ovi de 
adhesi ve r ecommended by gypsum boar d manuf act ur er . ]

2. 1. 10   Gypsum St uds

Pr ovi de 25 mm mi ni mum t hi ckness and 150 mm mi ni mum wi dt h.   St uds may be of  
25 mm t hi ck gypsum boar d or  mul t i l ayer s f ast ened t o r equi r ed t hi ckness.   
Conf or m t o JI S A 6901 f or  mat er i al  and Gypsum Boar d Appl i cat i on Manual  
( GRAM)  f or  i nst al l at i on.

2. 1. 11   Shaf t wal l  Li ner  Panel

Conf or m t o t he UL Fi r e Resi st ance or  MLI T f or  t he Desi gn Number s( s)  
i ndi cat ed f or  shaf t wal l  l i ner  panel s.   Manuf act ur e l i ner  panel  f or  cavi t y 
shaf t wal l  syst em,  wi t h wat er - r esi st ant  paper  f aces,  bevel  edges,  s i ngl e 
l engt hs t o f i t  r equi r ed condi t i ons,  as i ndi cat ed.

2. 1. 12   Accessor i es

Fabr i cat e f r om [ cor r osi on pr ot ect ed st eel ] [  or  ] [ pl ast i c]  desi gned f or  
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i nt ended use.   Accessor i es manuf act ur ed wi t h paper  f l anges ar e not  
accept abl e.   Fl anges must  be f r ee of  di r t ,  gr ease,  and ot her  mat er i al s 
t hat  may adver sel y af f ect  bond of  j oi nt  t r eat ment .   Pr ovi de pr ef i ni shed or  
j ob decor at ed mat er i al s.

2. 1. 13   Asphal t  I mpr egnat ed Bui l di ng Fel t

Pr ovi de a 6. 7 kg asphal t  moi st ur e bar r i er  over  gl ass mat  cover ed or  
r ei nf or ced gypsum sheat hi ng.   Conf or mi ng t o JI S A 6005 f or  asphal t  
i mpr egnat ed bui l di ng f el t .

2. 1. 14   Wat er

Pr ovi de cl ean,  f r esh,  and pot abl e wat er .

PART 3   EXECUTI ON

3. 1   EXAMI NATI ON

3. 1. 1   Fr ami ng and Fur r i ng

Ver i f y t hat  f r ami ng and f ur r i ng ar e secur el y at t ached and of  s i zes and 
spaci ng t o pr ovi de a sui t abl e subst r at e t o r ecei ve gypsum boar d and 
cement i t i ous backer  uni t s.   Ver i f y t hat  al l  bl ocki ng,  header s and suppor t s 
ar e i n pl ace t o suppor t  pl umbi ng f i xt ur es and t o r ecei ve soap di shes,  gr ab 
bar s,  t owel  r acks,  and si mi l ar  i t ems.   Do not  pr oceed wi t h wor k unt i l  
f r ami ng and f ur r i ng ar e accept abl e f or  appl i cat i on of  gypsum boar d and 
cement i t i ous backer  uni t s.

3. 1. 2   [ Gypsum Boar d]  [ and]  [ Fr ami ng]

Ver i f y t hat  sur f aces of  [ gypsum boar d]  [ and]  [ f r ami ng]  t o be bonded wi t h 
an adhesi ve ar e f r ee of  dust ,  di r t ,  gr ease,  and any ot her  f or ei gn mat t er .   
Do not  pr oceed wi t h wor k unt i l  sur f aces ar e accept abl e f or  appl i cat i on of  
gypsum boar d wi t h adhesi ve.

3. 1. 3   [ Masonr y]  [ and]  [ Concr et e]  Wal l s

Ver i f y t hat  sur f aces of  [ masonr y]  [ and]  [ concr et e]  wal l s t o r ecei ve gypsum 
boar d appl i ed wi t h adhesi ve ar e dr y,  f r ee of  dust ,  oi l ,  f or m r el ease 
agent s,  pr ot r usi ons and voi ds,  and any ot her  f or ei gn mat t er .   Do not  
pr oceed wi t h wor k unt i l  sur f aces ar e accept abl e f or  appl i cat i on of  gypsum 
boar d wi t h adhesi ve.

3. 1. 4   Bui l di ng Const r uct i on Mat er i al s

Do not  i nst al l  bui l di ng const r uct i on mat er i al s t hat  show vi sual  evi dence 
of  bi ol ogi cal  gr owt h.

3. 2   APPLI CATI ON OF GYPSUM BOARD

Appl y gypsum boar d t o f r ami ng and f ur r i ng member s i n accor dance wi t h 
Gypsum Boar d Appl i cat i on Manual  ( GRAM) ,  Gypsum Boar d Associ at i on of  Japan 
or  Manuf act ur er s i nst r uct i ons and t he r equi r ement s speci f i ed.   Appl y 
gypsum boar d wi t h separ at e panel s i n moder at e cont act ;  do not  f or ce i n 
pl ace.   St agger  end j oi nt s of  adj oi ni ng panel s.   Neat l y f i t  abut t i ng end 
and edge j oi nt s.   Use gypsum boar d of  maxi mum pr act i cal  l engt h;  sel ect  
panel  s i zes t o mi ni mi ze wast e.   Cut  out  gypsum boar d t o make neat ,  c l ose,  
and t i ght  j oi nt s ar ound openi ngs.   I n ver t i cal  appl i cat i on of  gypsum 
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boar d,  pr ovi de panel s i n l engt hs r equi r ed t o r each f ul l  hei ght  of  ver t i cal  
sur f aces i n one cont i nuous pi ece.   Lay out  panel s t o mi ni mi ze wast e;  r euse 
cut of f s whenever  f easi bl e.   Sur f aces of  gypsum boar d and subst r at e member s 
may [ not  ] be bonded t oget her  wi t h an adhesi ve[ ,  except  wher e pr ohi bi t ed by 
f i r e r at i ng( s) ] .  Tr eat  edges of  cut out s f or  pl umbi ng pi pes,  scr ewheads,  
and j oi nt s wi t h wat er - r esi st ant  compound as r ecommended by t he gypsum 
boar d manuf act ur er .   Mi ni mi ze f r ami ng by f l oat i ng cor ner s wi t h s i ngl e 
st uds and dr ywal l  c l i ps.   [ I nst al l  [ 16 mm] [ _____]  gypsum or  [ 13 mm] [ _____]  
cei l i ng boar d over  f r ami ng at  [ 610 mm] [ _____]  on cent er . ]   Pr ovi de t ype of  
gypsum boar d f or  use i n each syst em speci f i ed her ei n as i ndi cat ed.

3. 2. 1   Appl i cat i on of  Si ngl e- Pl y Gypsum Boar d t o Wood Fr ami ng

Appl y i n accor dance wi t h Gypsum Boar d Appl i cat i on Manual  ( GRAM) ,  Gypsum 
Boar d Associ at i on of  Japan or  Manuf act ur er ' s I nst r uct i ons.

3. 2. 2   Appl i cat i on of  Two- Pl y Gypsum Boar d t o Wood Fr ami ng

Appl y i n accor dance wi t h Gypsum Boar d Appl i cat i on Manual  ( GRAM) ,  Gypsum 
Boar d Associ at i on of  Japan or  Manuf act ur er ' s I nst r uct i ons.

3. 2. 3   Adhesi ve Appl i cat i on t o I nt er i or  Masonr y or  Concr et e Wal l s

Appl y i n accor dance wi t h Gypsum Boar d Appl i cat i on Manual  ( GRAM) ,  Gypsum 
Boar d Associ at i on of  Japan or  Manuf act ur er ' s I nst r uct i ons.

3. 2. 4   Appl i cat i on of  Gypsum Boar d t o St eel  Fr ami ng and Fur r i ng

Appl y i n accor dance wi t h Gypsum Boar d Appl i cat i on Manual  ( GRAM) ,  Gypsum 
Boar d Associ at i on of  Japan or  Manuf act ur er ' s I nst r uct i ons.

3. 2. 5   Ar ches and Bendi ng Radi i

Appl y i n accor dance wi t h Gypsum Boar d Appl i cat i on Manual  ( GRAM) ,  Gypsum 
Boar d Associ at i on of  Japan or  Manuf act ur er ' s I nst r uct i ons.

3. 2. 6   Gypsum Boar d f or  Wal l  Ti l e or  Ti l e Base Appl i ed wi t h Adhesi ve

I n dr y ar eas ( ar eas ot her  t han t ubs,  shower  encl osur es,  saunas,  st eam 
r ooms,  gang shower  r ooms) ,  appl y gl ass mat  wat er - r esi st ant  gypsum t i l e 
backi ng boar d [ or  wat er - r esi st ant  gypsum backi ng boar d]  i n accor dance wi t h 
Gypsum Boar d Appl i cat i on Manual  ( GRAM) ,  Gypsum Boar d Associ at i on of  Japan 
or  Manuf act ur er ' s I nst r uct i ons.

3. 2. 7   Ext er i or  Appl i cat i on

Appl y ext er i or  gypsum boar d ( such as at  sof f i t s)  i n accor dance wi t h Gypsum 
Boar d Appl i cat i on Manual  ( GRAM) ,  Gypsum Boar d Associ at i on of  Japan or  
Manuf act ur er ' s I nst r uct i ons.

3. 2. 8   Fl oat i ng I nt er i or  Angl es

Mi ni mi ze f r ami ng by f l oat i ng cor ner s wi t h s i ngl e st uds and dr ywal l  c l i ps.   
Locat e t he at t achment  f ast ener s adj acent  t o cei l i ng and wal l  i nt er sect i ons 
i n accor dance wi t h Gypsum Boar d Appl i cat i on Manual  ( GRAM) ,  Gypsum Boar d 
Associ at i on of  Japan or  Manuf act ur er ' s I nst r uct i ons,  f or  [ s i ngl e- pl y]  
[ and]  [ t wo- pl y]  appl i cat i ons of  gypsum boar d t o wood f r ami ng.
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3. 2. 9   Cont r ol  Joi nt s

I nst al l  expansi on and cont r act i on j oi nt s i n cei l i ngs and wal l s i n 
accor dance wi t h Gypsum Boar d Appl i cat i on Manual  ( GRAM) ,  Gypsum Boar d 
Associ at i on of  Japan or  Manuf act ur er ' s I nst r uct i ons.    Fi l l  cont r ol  j oi nt s 
bet ween st uds i n f i r e- r at ed const r uct i on wi t h f i r esaf i ng i nsul at i on t o 
mat ch t he f i r e- r at i ng of  const r uct i on.

3. 2. 10   Appl i cat i on of  Abuse Resi st ant  Gypsum Boar d

Appl y i n accor dance wi t h appl i cabl e syst em of  Gypsum Boar d Appl i cat i on 
Manual  ( GRAM) ,  Gypsum Boar d Associ at i on of  Japan or  Manuf act ur er ' s 
I nst r uct i ons.   Fol l ow manuf act ur er s wr i t t en i nst r uct i ons on how t o cut ,  
dr i l l  and at t ach boar d.

3. 3   APPLI CATI ON OF CEMENTI TI OUS BACKER UNI TS

3. 3. 1   Appl i cat i on

I n wet  ar eas ( t ubs,  shower  encl osur es,  saunas,  st eam r ooms,  gang shower  
r ooms) ,  appl y cement i t i ous backer  uni t s.   Pl ace a 7. 6 kg asphal t  
i mpr egnat ed,  cont i nuous f el t  paper  membr ane behi nd cement i t i ous backer  
uni t s,  bet ween backer  uni t s and st uds or  base l ayer  of  gypsum boar d.   
Pl ace membr ane wi t h a mi ni mum 150 mm over l ap of  sheet s l ai d shi ngl e st y l e.

3. 3. 2   Joi nt  Tr eat ment

Gypsum Boar d Appl i cat i on Manual  ( GRAM) ,  Gypsum Boar d Associ at i on of  Japan 
or  Manuf act ur er ' s I nst r uct i ons.

3. 4   FI NI SHI NG OF GYPSUM BOARD

Fi ni sh pl enum ar eas above cei l i ngs t o Level  1.   Fi ni sh wat er  r esi st ant  
gypsum backi ng boar d t o r ecei ve cer ami c t i l e t o Level  2.   Fi ni sh wal l s and 
cei l i ngs t o r ecei ve a heavy- gr ade wal l  cover i ng or  heave t ext ur ed f i ni sh 
bef or e pai nt i ng t o Level  3.   Fi ni sh wal l s and cei l i ngs wi t hout  cr i t i cal  
l i ght i ng t o r ecei ve f l at  pai nt s,  l i ght  t ext ur es,  or  wal l  cover i ngs t o 
Level  4.   Unl ess ot her wi se speci f i ed,  f i ni sh al l  gypsum boar d wal l s,  
par t i t i ons and cei l i ngs t o Level  5.   Pr ovi de j oi nt ,  f ast ener  depr essi on,  
and cor ner  t r eat ment .   Tool  j oi nt s as smoot hl y as possi bl e t o mi ni mi ze 
sandi ng and dust .   Do not  use sel f - adher i ng f i ber  gl ass mesh t ape wi t h 
convent i onal  dr y i ng t ype j oi nt  compounds;  use set t i ng or  har deni ng t ype 
compounds onl y.   Pr ovi de t r eat ment  f or  wat er - r esi st ant  gypsum boar d as 
r ecommended by t he gypsum boar d manuf act ur er .   Pr ot ect  wor ker s,  bui l di ng 
occupant s,  and HVAC syst ems f r om gypsum dust .

3. 4. 1   Uni f or m Sur f ace

Wher ever  gypsum boar d i s t o r ecei ve eggshel l ,  semi gl oss or  gl oss pai nt  
f i ni sh,  or  wher e sever e,  up or  down l i ght i ng condi t i ons occur ,  f i ni sh 
gypsum wal l  sur f ace i n accor dance t o  Level  5.   Appl y a t hi n ski m coat  of  
j oi nt  compound t o t he ent i r e gypsum boar d sur f ace,  af t er  t he t wo- coat  
j oi nt  and f ast ener  t r eat ment  i s compl et e and dr y.

3. 4. 2   Gypsum Boar d Fi ni sh Level s

3. 4. 2. 1   Level  1

Al l  j oi nt s and i nt er i or  angl es shal l  have t ape set  i n j oi nt  compound.  
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Sur f ace shal l  be f r ee of  excess j oi nt  compound.   Tool  mar ks and r i dges ar e 
accept abl e.

3. 4. 2. 2   Level  2

Al l  j oi nt s and i nt er i or  angl es shal l  have t ape embedded i n j oi nt  compound 
and wi ped wi t h a j oi nt  kni f e l eavi ng a t hi n coat i ng of  j oi nt  compound over  
al l  j oi nt s and i nt er i or  angl es.  Fast ener  heads and accessor i es shal l  be 
cover ed wi t h a coat  of  j oi nt  compound.  Sur f ace shal l  be f r ee of  excess 
j oi nt  compound.  Tool  mar ks and r i dges ar e accept abl e.  Joi nt  compound 
appl i ed over  t he body of  t he t ape at  t he t i me of  t ape embedment  shal l  be 
consi der ed a separ at e coat  of  j oi nt  compound and shal l  sat i sf y t he 
condi t i ons of  t hi s l evel .

3. 4. 2. 3   Level  3

Al l  j oi nt s and i nt er i or  angl es shal l  have t ape embedded i n j oi nt  compound 
and shal l  be i mmedi at el y wi ped wi t h a j oi nt  kni f e l eavi ng a t hi n coat i ng 
of  j oi nt  compound over  al l  j oi nt s and i nt er i or  angl es.  One addi t i onal  coat  
of  j oi nt  compound shal l  be appl i ed over  al l  j oi nt s and i nt er i or  angl es.  
Fast ener  heads and accessor i es shal l  be cover ed wi t h t wo separ at e coat s of  
j oi nt  compound.  Al l  j oi nt  compound shal l  be smoot h and f r ee of  t ool  mar ks 
and r i dges.  Not e:   I t  i s  r ecommended t hat  t he pr epar ed sur f ace be coat ed 
wi t h a dr ywal l  pr i mer  pr i or  t o t he appl i cat i on of  f i nal  f i ni shes.

3. 4. 2. 4   Level  4

Al l  j oi nt s and i nt er i or  angl es shal l  have t ape embedded i n j oi nt  compound 
and shal l  be i mmedi at el y wi ped wi t h a j oi nt  kni f e l eavi ng a t hi n coat i ng 
of  j oi nt  compound over  al l  j oi nt s and i nt er i or  angl es.  Two separ at e coat s 
of  j oi nt  compound shal l  be appl i ed over al l  f l at  j oi nt s and one separ at e 
coat  of  j oi nt  compound shal l  be appl i ed over  i nt er i or  angl es.  Fast ener  
heads and accessor i es shal l  be cover ed wi t h t hr ee separ at e coat s of  j oi nt  
compound.  Al l  j oi nt  compound shal l  be smoot h and f r ee of  t ool  mar ks and 
r i dges.  Not e:   I t  i s  r ecommended t hat  t he pr epar ed sur f ace be coat ed wi t h 
a dr ywal l  pr i mer  pr i or  t o t he appl i cat i on of  f i nal  f i ni shes.

3. 4. 2. 5   Level  5

Al l  j oi nt s and i nt er i or  angl es shal l  have t ape embedded i n j oi nt  compound 
and shal l  be i mmedi at el y wi ped wi t h a j oi nt  kni f e l eavi ng a t hi n coat i ng 
of  j oi nt  compound over  al l  j oi nt s and i nt er i or  angl es.  Two separ at e coat s 
of  j oi nt  compound shal l  be appl i ed over  al l  f l at  j oi nt s and one separ at e 
coat  of  j oi nt  compound shal l  be appl i ed over  i nt er i or  angl es.  Fast ener  
heads and accessor i es shal l  be cover ed wi t h t hr ee separ at e coat s of  j oi nt  
compound.  A t hi n ski m coat  of  j oi nt  compound t r owel  appl i ed,  or  a mat er i al  
manuf act ur ed especi al l y f or  t hi s pur pose and appl i ed i n accor dance wi t h 
manuf act ur er ' s r ecommendat i ons,  appl i ed t o t he ent i r e sur f ace.  The sur f ace 
shal l  be smoot h and f r ee of  t ool  mar ks and r i dges.  

Not e:  I t  i s  r ecommended t hat  t he pr epar ed sur f ace be coat ed wi t h a dr ywal l  
pr i mer  pr i or  t o t he appl i cat i on of  f i ni sh pai nt .

3. 5   SEALI NG

Seal  openi ngs ar ound pi pes,  f i x t ur es,  and ot her  i t ems pr oj ect i ng t hr ough 
gypsum boar d and cement i t i ous backer  uni t s as speci f i ed i n Sect i on 07 92 00
 JOI NT SEALANTS.   Appl y mat er i al  wi t h exposed sur f ace f l ush wi t h gypsum 
boar d or  cement i t i ous backer  uni t s.
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[ 3. 5. 1   Seal i ng f or  Gl ass Mat  or  Rei nf or ced Gypsum Boar d Sheat hi ng

Appl y s i l i cone seal ant  i n a 9. 5 mm bead t o al l  j oi nt s and t r owel  f l at .  
Appl y enough of  t he same seal ant  t o al l  f ast ener s penet r at i ng t hr ough t he 
gl ass mat  gypsum boar d sur f ace t o compl et el y cover  t he penet r at i on when 
t r owel ed f l at .   [ Do not  pl ace const r uct i on and mat er i al s behi nd sheat hi ng 
unt i l  a v i sual  i nspect i on of  seal ed j oi nt s dur i ng dayl i ght  hour s has been 
compl et ed by Cont r act i ng Of f i cer . ]

] 3. 6   FI RE- RESI STANT ASSEMBLI ES

Wher ever  f i r e- r at ed const r uct i on i s i ndi cat ed,  pr ovi de mat er i al s and 
appl i cat i on met hods,  i ncl udi ng t ypes and spaci ng of  f ast ener s, [  wal l  and 
cei l i ng f r ami ng]  i n accor dance wi t h t he speci f i cat i ons cont ai ned i n [ UL 
Fi r e Resi st ance f or  t he Desi gn Number ( s)  i ndi cat ed]  or  [ GA 600 f or  t he 
Fi l e Number ( s)  i ndi cat ed] .   Seal  penet r at i ons t hr ough r at ed par t i t i ons and 
cei l i ngs t i ght  i n accor dance wi t h t est ed syst ems.

3. 7   PATCHI NG

Pat ch sur f ace def ect s i n gypsum boar d t o a smoot h,  uni f or m appear ance,  
r eady t o r ecei ve f i ni shes.  

3. 8   SHAFTWALL FRAMI NG

I nst al l  t he shaf t wal l  syst em i n accor dance wi t h t he syst em manuf act ur er ' s 
publ i shed i nst r uct i ons.   Coor di nat e bucks,  anchor s,  bl ocki ng and ot her  
i t ems pl aced i n or  behi nd shaf t wal l  f r ami ng wi t h el ect r i cal  and mechani cal  
wor k.   Pat ch or  r epl ace f i r epr oof i ng mat er i al s whi ch ar e damaged or  
r emoved dur i ng shaf t wal l  const r uct i on.

        - -  End of  Sect i on - -
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SECTI ON 09 30 10

CERAMI C,  QUARRY,  AND GLASS TI LI NG
08/ 17

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S A 1509- 3 ( 2014)  Test  Met hod f or  Cer ami c Ti l es -  
Par t  3:  Det er mi nat i on of  Wat er  Absor pt i on,  
Appar ent  Por osi t y and Bul k Densi t y

JI S A 1509- 4 ( 2008)  Test  Met hods f or  Cer ami c Ti l es -  
Par t  4:  Det er mi nat i on of  Modul us of  
Rupt ur e and Br eaki ng st r engt h      

JI S A 1509- 8 ( 2014)  Test  Met hods f or  Cer ami c Ti l es -  
Par t  8:  Det er mi nat i on f or  cr azi ng 
r esi st ance f or  gl azed t i l es

JI S A 1509- 9 ( 2014)  Test  Met hods f or  Cer ami c Ti l es -  
Par t  9:  Det er mi nat i on f or  f r ost  r esi st ance

JI S A 5005 ( 2009)  Cr ushed St one and Manuf act ur ed Sand 
f or  Concr et e

JI S A 5209 ( 2010)  Cer ami c Ti l es

JI S A 5403 ( 1989)  Asbest os Cement  Sheet s

JI S A 5505 ( 2014)  Met al  Lat hs

JI S A 5548 ( 2015)  I nt er i or  Or gani c Adhesi ves f or  
Cer ami c Ti l es

JI S A 5557 ( 2010)  Or gani c Adhesi ves f or  Ext er i or  Ti l e 
Fi ni shi ng

JI S A 6022 ( 2010)  St r et chy Asphal t  Roof i ng Fel t s 
( Synt het i c Fi ber  Base)

JI S A 6902       ( 1995)  Pl ast er i ng Li me

JI S G 3551 ( 2005)  Wel ded Wi r e Mesh and Rebar  Gr i d

JI S R 5210 ( 2009)  Por t l and Cement

MI NI STRY OF LAND,  I NFRASTRUCTURE,  TRANSPORT AND TOURI SM ( MLI T)

MLI T- SS Chapt er  11 ( 2019)  Publ i c Bui l di ng Const r uct i on 
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St andar d Speci f i cat i ons -  Ch. 11 Ti l e Wor k 
and Wood Wor k

1. 2   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  [ Cont r act or  Qual i t y 
Cont r ol  appr oval . ]  [ i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng 
t he " G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  
f or  t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Det ai l  Dr awi ngs;  G

SD- 10 Oper at i on and Mai nt enance Dat a

I nst al l at i on;  G

1. 3   CERTI FI CATI ONS

1. 3. 1   I ndoor  Ai r  Qual i t y Cer t i f i cat i ons

1. 3. 1. 1   Adhesi ves and Seal ant s

Pr ovi de pr oduct s cer t i f i ed t o meet  i ndoor  ai r  qual i t y r equi r ement s by 
pr ovi di ng t he cer t i f i cat i on or  val i dat i on by ot her  t hi r d- par t y pr ogr am 
t hat  pr oduct s meet  t he r equi r ement s of  t hi s Sect i on.   When pr oduct  does 
not  have cer t i f i cat i on,  pr ovi de val i dat i on t hat  pr oduct  meet s t he i ndoor  
ai r  qual i t y pr oduct  r equi r ement s c i t ed her ei n.

1. 4   QUALI TY ASSURANCE

Pr ovi de i nst al l er s havi ng a mi ni mum of  t wo year s exper i ence wi t h a company 
speci al i z i ng i n per f or mi ng t he t ype of  wor k descr i bed.   Each t ype and 
col or  of  t i l e t o be pr ovi ded f r om a si ngl e sour ce.   Each t ype and col or  of  
mor t ar ,  adhesi ve,  and gr out  t o be pr ovi ded f r om t he same sour ce.

1. 5   DELI VERY,  STORAGE,  AND HANDLI NG

Shi p t i l es i n seal ed packages and cl ear l y mar ked wi t h t he gr ade,  t ype of  
t i l e,  pr oducer  i dent i f i cat i on,  and count r y of  or i gi n.   Del i ver  mat er i al s 
t o t he pr oj ect  s i t e i n manuf act ur er ' s or i gi nal  unopened cont ai ner s wi t h 
seal s unbr oken and l abel s and hal l mar ks i nt act .   Pr ot ect  mat er i al s f r om 
weat her ,  and st or e t hem under  cover  i n accor dance wi t h manuf act ur er ' s 
pr i nt ed i nst r uct i ons.

1. 6   ENVI RONMENTAL REQUI REMENTS

Do not  per f or m cer ami c t i l e wor k unl ess t he subst r at e and ambi ent  
t emper at ur e i s at  l east  10 degr ees C and r i s i ng.   Mai nt ai n t emper at ur e 
above 10 degr ees C whi l e t he wor k i s bei ng per f or med and f or  at  l east  7 
days af t er  compl et i on of  t he wor k.   When t empor ar y heat er s ar e used,  
vent i l at e t he ar ea t o t he out si de t o avoi d car bon di oxi de damage t o new 
t i l ewor k.
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1. 7   WARRANTY

Pr ovi de manuf act ur er ' s st andar d per f or mance guar ant ees or  war r ant i es t hat  
ext end beyond a 1- year  per i od.

1. 8   EXTRA MATERI ALS

Suppl y an ext r a 2 per cent  of  each t ype t i l e used i n c l ean and mar ked 
car t ons.

PART 2   PRODUCTS

2. 1   TI LE

Pr ovi de t i l es t hat  compl y wi t h JI S A 5209 and ar e st andar d gr ade t i l es.  
Pr ovi de a mi ni mum br eaki ng st r engt h f or  f l oor  t i l e i n accor dance wi t h 
JI S A 1509- 4.   Pr ovi de ext er i or  bui l di ng t i l e f or  col d c l i mat e pr oj ect s 
t hat  i s  appr oved by t he manuf act ur er  f or  ext er i or  use i n accor dance wi t h 
JI S A 1509- 9 and JI S A 5209.  Pr ovi de f l oor  t i l es wi t h a wet  dynami c 
coef f i c i ent  of  f r i c t i on val ue per  JI S A 5209 r equi r ement s.   Pr ovi de gl azed 
f l oor  t i l e wi t h commer ci al  r at i ng by t he manuf act ur er  per  JI S A 1509- 8,  
f or  v i s i bl e abr asi on r esi st ance as r el at ed t o f oot  t r af f i c .   For  mat er i al s 
l i ke t i l e,  accessor i es,  and t r ansi t i on st r i ps submi t  sampl es of  suf f i c i ent  
s i ze t o show col or  r ange,  pat t er n,  t ype and j oi nt s.   Submi t  manuf act ur er ' s 
cat al og dat a.   Ti l es and t i l e wor ks shal l  compl y wi t h MLI T- SS Chapt er  11.

2. 1. 1   Por cel ai n Ti l e

Pr ovi de [ [ ungl azed]  [  or  ]  [ gl azed] , ]  [  r ect i f i ed]  por cel ai n t i l e,  [ cove]  
[ bul l nose]  base and t r i m pi eces[  wi t h col or  ext endi ng uni f or ml y t hr ough 
t he body of  t he t i l e] .   [ Pr ovi de t i l e wi t h a [ V0]  [ V1]  [ V2]  [ V3]  [ V4]  
aest het i c c l assi f i cat i on.   Bl end t i l es i n f act or y and i n a packages t o 
have same col or  r ange and cont i nuous bl end f or  i nst al l at i on. ]  Pr ovi de 
nomi nal  t i l e s i ze( s)  of  [ 150 by 150]  [ 300 by 300]  [ 450 by 450]  [ 300 by 
450]  [ _____]  mm and [ 8]  [ 10]  [ _____]  mm t hi ck.   Pr ovi de a 0. 50 per cent  
maxi mum wat er  absor pt i on i n accor dance wi t h JI S A 1509- 3.   

Pr ovi de Por cel ai n Ti l i ng Mat er i al s t hat  cont ai n a mi ni mum of  10 per cent  
r ecycl ed cont ent .

2. 1. 2   Quar r y Ti l e

Fur ni sh an ungl azed quar r y t i l e,  [ cove]  [ bul l nose]  base and t r i m pi eces.  
Pr ovi de t i l e wi t h [ smoot h]  [ abr asi ve]  sur f ace.   Pr ovi de nomi nal  t i l e 
s i ze( s)  of  [ 150 by 150]  [ _____]  mm and 13 mm t hi ck.   Pr ovi de maxi mum wat er  
absor pt i on i n accor dance wi t h JI S A 5209 or  JI S A 1509- 3.   

Pr ovi de Quar r y Ti l i ng Mat er i al s t hat  cont ai n a mi ni mum of  10 per cent  
r ecycl ed cont ent .

2. 1. 3   Mosai c Ti l e

Fur ni sh [ ungl azed]  [ gl azed] ,  mosai c t i l e[ ,  [ cove]  [ bul l nose]  [ base]  and 
t r i m composed of  [ nat ur al  c l ay]  [ por cel ai n] .  Bl end t i l es i n f act or y and i n 
a packages t o have same col or  r ange and cont i nuous bl end f or  
i nst al l at i on. ]    Pr ovi de [ nomi nal  t i l e s i ze( s)  of  [ 25 by 25]  [ 25 by 50]  
[ 50 by 50]  [ _____]  mm] [ a mi xt ur e of  st andar d s i zes i n a st ock pat t er n] .   
[ Pr ovi de por cel ai n mosai cs wi t h a wat er  absor pt i on up t o 0. 50 per cent ]  
[ Pr ovi de nat ur al  c l ay mosai cs wi t h a wat er  absor pt i on up t o [ 3. 0]  [ _____]  
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per cent ]  per  JI S A 1509- 3.

Pr ovi de Mosai c Ti l i ng Mat er i al s t hat  cont ai n a mi ni mum of  3 per cent  
r ecycl ed cont ent .

2. 1. 4   Gl ass Ti l e

Fur ni sh gl ass mosai c t i l e t hat  r equi r es t her mal  shock r esi st ance and can 
wi t hst and t he r ange of  t emper at ur es out door s.   Pr ovi de nomi nal  t i l e 
s i ze( s)  of  [ 25 by 25]  [ _____]  mm.

2. 1. 5   Gl azed Wal l  Ti l e

Fur ni sh gl azed wal l  t i l e t hat  has cushi oned edges and t r i m wi t h l ead- f r ee 
[ br i ght ]  [ mat t e]  f i ni sh.   Pr ovi de nomi nal  t i l e s i ze( s)  of  [ 106 by 106]  
[ 106 by 150]  [ 150 by 150]  mm.

2. 1. 6   Accessor i es

Pr ovi de bui l t - i n t ype accessor i es of  t he same mat er i al s and f i ni sh as t he 
wal l  t i l e.   Pr ovi de accessor i es as f ol l ows:

Quant i t y Locat i on

Recessed soap hol der s [ _____] [ _____]

Tumbl er  hol der s [ _____] [ _____]

Combi nat i on t umbl er  and t oot hbr ush 
hol der s

[ _____] [ _____]

Towel  bar s,  [ st ai nl ess 
st eel ] [ cer ami c]  [ 600]  [ 750]  mm l ong,  
t wo t owel  post s

[ _____] [ _____]

Robe hooks [ _____] [ _____]

Rol l  paper  hol der [ _____] [ _____]

Recessed soap hol der  and hand hol d 
combi nat i on

[ _____] [ _____]

2. 2   SETTI NG- BED

Submi t  manuf act ur er ' s cat al og dat a.  Compose t he set t i ng- bed of  t he 
f ol l owi ng mat er i al s:

2. 2. 1   Aggr egat e f or  Concr et e Fi l l

Conf or m t o JI S A 5005,  f or  aggr egat e f i l l .   Do not  exceed one- hal f  t he 
t hi ckness of  concr et e f i l l  f or  maxi mum si ze of  coar se aggr egat e.

2. 2. 2   Por t l and Cement

Conf or m t o JI S R 5210,  f or  cement ,  Type I ,  whi t e f or  wal l  mor t ar  and gr ay 
f or  ot her  uses.
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2. 2. 3   Sand

Conf or m t o JI S A 5005,  f or  sand.

2. 2. 4   Hydr at ed Li me

Conf or m t o JI S A 6902,  f or  hydr at ed l i me.

2. 2. 5   Met al  Lat h

Conf or m t o JI S A 5505,  f or  f l at  expanded t ype met al  l at h,  and wei ghi ng a 
mi ni mum 1. 4 kg/ squar e met er .

2. 2. 6   Rei nf or ci ng Wi r e Fabr i c

Conf or m t o JI S G 3551 f or  wi r e f abr i c.   Pr ovi de [ 50 by 50 mm mesh,  16/ 16 
wi r e]  [ or ]  [ 38 by 50 mm mesh,  16/ 13 wi r e] .

2. 3   WATER

Pr ovi de pot abl e wat er .

2. 4   MORTAR,  GROUT,  AND ADHESI VE

[ Pr ovi de non- aer osol  adhesi ve pr oduct s used on t he i nt er i or  of  t he 
bui l di ng ( def i ned as i nsi de of  t he weat her pr oof i ng syst em)  meet i ng 
f or mal dehyde emi ssi on r at e bel ow 0. 005 mg/ m2h or  meet i ng r equi r ement s of  F 
4- St ar  and 4VOC . ]  

2. 4. 1   Dr y- Set  Por t l and Cement  Mor t ar

MLI T- SS Chapt er  11 Ti l e Wor k.

2. 4. 2   Lat ex- Por t l and Cement  Mor t ar

MLI T- SS Chapt er  11 Ti l e Wor k.

2. 4. 3   Cer ami c Ti l e Gr out

MLI T- SS Chapt er  11 Ti l e Wor k;  pet r ol eum- f r ee and pl ast i c- f r ee [ sand 
por t l and cement  gr out ]  [ dr y- set  gr out ]  [ l at ex- por t l and cement  gr out ]  
[ commer ci al  por t l and cement  gr out ] .

2. 4. 4   Or gani c Adhesi ve

MLI T- SS Chapt er  11 Ti l e Wor k.  Compl y wi t h JI S A 5557 f or  ext er i or  t i l e and 
JI S A 5548 f or  i nt er i or  t i l e.

2. 4. 5   Seal ant s

Compl y wi t h appl i cabl e r egul at i ons r egar di ng t oxi c and hazar dous mat er i al s 
and as speci f i ed.   Gr out  seal ant  must  not  change t he col or  or  al t er  t he 
appear ance of  t he gr out .   Ref er  t o Sect i on 07 92 00 JOI NT SEALANTS.

[ Pr ovi de seal ant s used on t he i nt er i or  of  t he bui l di ng ( def i ned as i nsi de 
of  t he weat her pr oof i ng syst em)  meet i ng f or mal dehyde emi ssi ons r at e bel ow 
0. 005 mg/ m2h or  meet  t he r equi r ement s of  F 4- St ar  and 4VOC 
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2. 5   SUBSTRATES

2. 5. 1   Cement i t i ous Backer  Boar d

Pr ovi de cement i t i ous backer  uni t s,  f or  use as t i l e subst r at e over  wood 
sub- f l oor s,  i n accor dance wi t h MLI T- SS Chapt er  11 Ti l e Wor k.   Fur ni sh 
[ 6. 35]  [ 12. 7]  mm t hi ck cement i t i ous backer  uni t s.

2. 5. 2   Gl ass Mat  Gypsum Backer  Panel

Pr ovi de gl ass mat  wat er - r esi st ant  gypsum backer  boar d,  f or  use as t i l e 
subst r at e over  wood subf l oor s,  i n accor dance wi t h JI S A 5403.   Pr ovi de 
[ 6. 35] [ 12. 7]  mm t hi ck gl ass mat  gypsum backer  boar d.

2. 6   TRANSI TI ON STRI PS

Pr ovi de [ [ c l ear ]  [ _____]  anodi zed al umi num t r ansi t i ons bet ween t i l e and 
car pet  or  r esi l i ent  f l oor i ng.  Pr ovi de t ypes as r ecommended by f l oor i ng 
manuf act ur er  f or  bot h edges and t r ansi t i ons of  f l oor i ng mat er i al s 
speci f i ed]  [ mar bl e t r ansi t i ons appr opr i at e f or  condi t i ons] .

2. 7   MEMBRANE MATERI ALS

Conf or m t o JI S A 6022,  Type 1 f or  33 kg wat er pr oof i ng membr ane,  
asphal t - sat ur at ed bui l di ng f el t .

2. 8   COLOR,  TEXTURE,  AND PATTERN

Pr ovi de col or ,  pat t er n and t ext ur e i n accor dance wi t h [ Sect i on 09 06 00 
SCHEDULES FOR FI NI SHES] [ as i ndi cat ed] [ [ _____] .   Col or  l i s t ed i s not  
i nt ended t o l i mi t  t he sel ect i on of  equal  col or s f r om ot her  
manuf act ur er s] . [   Pr ovi de f l oor  pat t er ns as speci f i ed on t he dr awi ngs. ]

PART 3   EXECUTI ON

3. 1   PREPARATORY WORK AND WORKMANSHI P

I nspect  sur f ace t o r ecei ve t i l e i n conf or mance t o t he r equi r ement s of  
MLI T- SS Chapt er  11 Ti l e Wor k f or  sur f ace condi t i ons f or  t he t ype set t i ng 
bed speci f i ed and f or  wor kmanshi p.   Pr ovi de var i at i ons of  t i l ed sur f aces 
t hat  f al l  wi t hi n maxi mum val ues shown bel ow:

TYPE WALLS FLOORS

Dr y- Set  Mor t ar 3 mm i n 2. 4 met er 3. 0 mm i n 3 met er

Or gani c Adhesi ves 3 mm i n 2. 4 met er 1. 5 mm i n 1 met er

Lat ex Por t l and Cement  Mor t ar 3 mm i n 2. 4 met er 3. 0 mm i n 3 met er

Epoxy 3 mm i n 2. 4 met er 3. 0 mm i n 3 met er

3. 2   GENERAL I NSTALLATI ON REQUI REMENTS

Do not  st ar t  t i l e wor k unt i l  r oughi ng i n f or  mechani cal  and el ect r i cal  
wor k has been compl et ed and t est ed,  and bui l t - i n i t ems r equi r i ng membr ane 
wat er pr oof i ng have been i nst al l ed and t est ed.   Cl ose space,  i n whi ch t i l e 
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i s bei ng set ,  t o t r af f i c  and ot her  wor k.   Keep cl osed unt i l  t i l e i s f i r ml y 
set .   Do not  st ar t  f l oor  t i l e i nst al l at i on i n spaces r equi r i ng wal l  t i l e 
unt i l  af t er  wal l  t i l e has been i nst al l ed.   Appl y t i l e i n col or s and 
pat t er ns i ndi cat ed i n t he ar ea shown on t he dr awi ngs.   I nst al l  t i l e wi t h 
t he r espect i ve sur f aces i n t r ue even pl anes t o t he el evat i ons and gr ades 
shown.   Pr ovi de speci al  shapes as r equi r ed f or  s i l l s ,  j ambs,  r ecesses,  
of f set s,  ext er nal  cor ner s,  and ot her  condi t i ons t o pr ovi de a compl et e and 
neat l y f i ni shed i nst al l at i on.   Sol i dl y back t i l e bases and coves wi t h 
mor t ar .   Do not  wal k or  wor k on newl y t i l ed f l oor s wi t hout  usi ng kneel i ng 
boar ds or  equi val ent  pr ot ect i on of  t he t i l ed sur f ace.   Keep t r af f i c  of f  
hor i zont al  por t l and cement  mor t ar  i nst al l at i ons f or  at  l east  72 hour s.   
Keep al l  t r af f i c  of f  epoxy i nst al l ed f l oor s f or  at  l east  40 hour s af t er  
gr out i ng,  and heavy t r af f i c  of f  f or  at  l east  7 days,  unl ess ot her wi se 
speci f i cal l y aut hor i zed by manuf act ur er .   Di mensi on and dr aw det ai l  
dr awi ngs at  a mi ni mum scal e of  6 mm = 300 mm.   I ncl ude dr awi ngs of  pat t er n 
at  i nsi de cor ner s,  out s i de cor ner s,  t er mi nat i on poi nt s and l ocat i on of  al l  
equi pment  i t ems such as t her most at s,  swi t ch pl at es,  mi r r or s and t oi l et  
accessor i es mount ed on sur f ace.   Submi t  dr awi ngs showi ng cer ami c t i l e 
pat t er n [ el evat i ons] [  and ] [ f l oor  pl ans] .   Submi t  manuf act ur er ' s 
pr epr i nt ed i nst al l at i on i nst r uct i ons.

Do not  i nst al l  bui l di ng const r uct i on mat er i al s t hat  show vi sual  evi dence 
of  bi ol ogi cal  gr owt h.

3. 3   I NSTALLATI ON OF WALL TI LE

I nst al l  wal l  t i l e i n accor dance wi t h t he MLI T- SS Chapt er  11 Ti l e Wor k,  
met hod [ _____]  and wi t h gr out  j oi nt s [ [ as r ecommended by t he manuf act ur er  
f or  t he t ype of  t i l e] [ of  [ _____]  mm] .   [ I nst al l  t hi nner  wal l  t i l e f l ush 
wi t h t hi cker  wal l  t i l e appl i ed on same wal l  and pr ovi de i nst al l at i on 
mat er i al s as r ecommended by t he t i l e and set t i ng mat er i al s manuf act ur er ' s 
t o achi eve f l ush i nst al l at i on. ] ]

3. 3. 1   Wor kabl e or  Cur ed Mor t ar  Bed

I nst al l  t i l e over  wor kabl e mor t ar  bed or  a cur ed mor t ar  bed at  t he opt i on 
of  t he Cont r act or .   I nst al l  a 0. 102 mm pol yet hyl ene membr ane,  met al  l at h,  
and scr at ch coat .

3. 3. 2   Dr y- Set  Mor t ar  and Lat ex- Por t l and Cement  Mor t ar

Use [ Dr y- set ]  [ or ]  [ Lat ex- Por t l and Cement ]  t o i nst al l  t i l e i n accor dance 
wi t h MLI T- SS Chapt er  11 Ti l e Wor k.   Use Lat ex Por t l and Cement  when 
i nst al l i ng por cel ai n cer ami c t i l e.

3. 3. 3   Or gani c Adhesi ve

Conf or m t o JI S A 5557 f or  ext er i or  t i l e and JI S A 5548 f or  i nt er i or  t i l e 
f or  t he or gani c adhesi ve i nst al l at i on of  cer ami c t i l e.

3. 3. 4   Cer ami c Ti l e Gr out

Pr epar e and i nst al l  cer ami c t i l e gr out  i n accor dance wi t h 
MLI T- SS Chapt er  11 Ti l e Wor k.   [ Pr ovi de and appl y manuf act ur er ' s st andar d 
[ _____]  pr oduct  f or  seal i ng gr out  j oi nt s i n accor dance wi t h manuf act ur er ' s 
r ecommendat i ons. ]
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3. 4   I NSTALLATI ON OF FLOOR TI LE

I nst al l  f l oor  t i l e i n accor dance wi t h MLI T- SS Chapt er  11 Ti l e Wor k met hod 
[ _____]  and wi t h  gr out  j oi nt s [ as r ecommended by t he manuf act ur er  f or  t he 
t ype of  t i l e] [ of  [ _____]  mm] .   I nst al l  shower  r ecept or s i n accor dance wi t h 
manuf act ur er  r ecommendat i ons.

3. 4. 1   Wor kabl e or  Cur ed Mor t ar  Bed

I nst al l  f l oor  t i l e over  a wor kabl e mor t ar  bed or  a cur ed mor t ar  bed at  t he 
opt i on of  t he Cont r act or .  I nst al l  i n accor dance wi t h MLI T- SS Chapt er  11 
Ti l e Wor k.   Pr ovi de mi ni mum 6. 35 mm t o maxi mum 9. 53 mm.

3. 4. 2   Dr y- Set  and Lat ex- Por t l and Cement

Use [ dr y- set ]  [ or ]  [ Lat ex- Por t l and cement ]  mor t ar  t o i nst al l  t i l e di r ect l y 
over  pr oper l y cur ed,  pl ane,  c l ean concr et e s l abs i n accor dance wi t h 
I nst al l  i n accor dance wi t h MLI T- SS Chapt er  11 Ti l e Wor k.   Use Lat ex 
Por t l and cement  when i nst al l i ng por cel ai n cer ami c t i l e.

3. 4. 3   Resi nous Gr out

When r esi nous gr out  i s i ndi cat ed,  gr out  quar r y t i l e wi t h ei t her  f ur an or  
epoxy r esi n gr out .   Rake and cl ean j oi nt s t o t he f ul l  dept h of  t he t i l e 
and neut r al i ze when r ecommended by t he r esi n manuf act ur er .   I nst al l  epoxy 
r esi n gr out  i n conf or mance wi t h MLI T- SS Chapt er  11 Ti l e Wor k.   I nst al l  
r esi n gr out  i n accor dance wi t h manuf act ur er ' s pr i nt ed i nst al l at i on 
i nst r uct i ons.   Pr ovi de a coat i ng of  wax appl i ed f r om t he manuf act ur er  on 
al l  t i l e i nst al l ed and f ur an r esi n.   Fol l ow manuf act ur er ' s pr i nt ed 
i nst al l at i on i nst r uct i ons of  i nst al l ed r esi n gr out  f or  pr opor t i oni ng,  
mi xi ng,  i nst al l i ng,  and cur i ng.   Mai nt ai n t he r ecommended t emper at ur e i n 
t he ar ea and on t he sur f ace t o be gr out ed.   Pr ot ect  f i ni shed gr out  of  
gr out  st ai n.

3. 4. 4   Cer ami c Ti l e Gr out

Pr epar e and i nst al l  cer ami c t i l e gr out  i n accor dance wi t h 
MLI T- SS Chapt er  11 Ti l e Wor k.   Pr ovi de and appl y manuf act ur er ' s st andar d 
pr oduct  f or  seal i ng gr out  j oi nt s i n accor dance wi t h manuf act ur er ' s 
r ecommendat i ons.

3. 4. 5   Wat er pr oof i ng

Shower  pans ar e speci f i ed i n Sect i on 22 00 00 PLUMBI NG,  GENERAL PURPOSE.   
Conf or m t o t he r equi r ement s of  Sect i on 07 12 00 BUI LT- UP BI TUMI NOUS 
WATERPROOFI NG f or  wat er pr oof i ng under  concr et e f i l l .

3. 4. 6   Concr et e Fi l l

Pr ovi de a 24. 1 MPa concr et e f i l l  mi x t o dr y as consi st ency as 
pr act i cabl e.   [ Compose concr et e f i l l  by vol ume of  1 par t  Por t l and cement  
t o 3 par t s f i ne aggr egat e t o 4 par t s coar se aggr egat e,  and mi x wi t h wat er  
t o as dr y a consi st ency as pr act i cabl e. ]   Spr ead,  t amp,  and scr eed 
concr et e f i l l  t o a t r ue pl ane,  and pi t ch t o dr ai ns or  l evel s as shown.   
Thor oughl y damp concr et e f i l l  bef or e appl y i ng set t i ng- bed mat er i al .   
Rei nf or ce concr et e f i l l  wi t h one l ayer  of  r ei nf or cement ,  wi t h t he uncut  
edges l apped t he wi dt h of  one mesh and t he cut  ends and edges l apped a 
mi ni mum 50 mm.   Ti e l aps t oget her  wi t h 1. 3 mm wi r e ever y 250 mm al ong t he 
f i ni shed edges and ever y 150 mm al ong t he cut  ends and edges.   Pr ovi de 
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r ei nf or cement  wi t h suppor t  and secur e i n t he cent er s of  concr et e f i l l s .   
Pr ovi de a cont i nuous mesh;  except  wher e expansi on j oi nt s occur ,  cut  mesh 
and di scont i nue acr oss such j oi nt s.   Pr ovi de r ei nf or ced concr et e f i l l  
under  t he set t i ng- bed wher e t he di st ance bet ween t he under - f l oor  sur f ace 
and t he f i ni shed t i l es f l oor  sur f ace i s a mi ni mum of  50 mm,  and of  t he 
same t hi ckness t hat  t he mor t ar  set t i ng- bed over  t he concr et e f i l l  wi t h t he 
t hi ckness r equi r ed.

3. 5   I NSTALLATI ON OF TRANSI TI ON STRI PS

I nst al l  t r ansi t i on st r i ps wher e i ndi cat ed,  i n a manner  s i mi l ar  t o t hat  of  
t he cer ami c t i l e f l oor  and as r ecommended by t he manuf act ur er .   Pr ovi de 
t hr eshol ds f ul l  wi dt h of  t he openi ng.   I nst al l  head j oi nt s at  ends not  
exceedi ng 6 mm i n wi dt h and gr out ed f ul l .

3. 6   EXPANSI ON JOI NTS

For m and seal  j oi nt s as speci f i ed i n Sect i on 07 92 00 JOI NT SEALANTS.

3. 6. 1   Wal l s

Pr ovi de expansi on j oi nt s at  cont r ol  j oi nt s i n backi ng mat er i al .   Wher ever  
backi ng mat er i al  changes,  i nst al l  an expansi on j oi nt  t o separ at e t he 
di f f er ent  mat er i al s.

3. 6. 2   Fl oor s

Pr ovi de expansi on j oi nt s over  const r uct i on j oi nt s,  cont r ol  j oi nt s,  and 
expansi on j oi nt s i n concr et e s l abs.   Pr ovi de expansi on j oi nt s wher e t i l e 
abut s r est r ai ni ng sur f aces such as per i met er  wal l s,  cur bs and col umns and 
at  i nt er val s of  7 t o 11 m each way i n l ar ge i nt er i or  f l oor  ar eas and 3 t o 
5 m each way i n l ar ge ext er i or  ar eas or  ar eas exposed t o di r ect  sunl i ght  
or  moi st ur e.   Ext end expansi on j oi nt s t hr ough set t i ng- beds and f i l l .

3. 7   CLEANI NG AND PROTECTI NG

Upon compl et i on,  t hor oughl y c l ean t i l e sur f aces i n accor dance wi t h 
manuf act ur er ' s appr oved cl eani ng i nst r uct i ons.   Do not  use aci d f or  
c l eani ng gl azed t i l e.   Cl ean f l oor  t i l e wi t h r esi nous gr out  or  wi t h 
f act or y mi xed gr out  i n accor dance wi t h pr i nt ed i nst r uct i ons of  t he gr out  
manuf act ur er .   Af t er  t he gr out  has set ,  pr ovi de a pr ot ect i ve coat  of  a 
noncor r osi ve soap or  ot her  appr oved met hod of  pr ot ect i on f or  t i l e wal l  
sur f aces.   Cover  t i l ed f l oor  ar eas wi t h bui l di ng paper  bef or e f oot  t r af f i c  
i s  per mi t t ed over  t he f i ni shed t i l e f l oor s.   Pr ovi de boar d wal kways on 
t i l ed f l oor s t hat  ar e t o be cont i nuousl y used as passageways by wor kmen.   
Repl ace damaged or  def ect i ve t i l es.   Submi t  copy of  manuf act ur er ' s pr i nt ed 
mai nt enance i nst r uct i ons.

        - -  End of  Sect i on - -
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SECTI ON 09 51 00

ACOUSTI CAL CEI LI NGS
08/ 20

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

ASTM I NTERNATI ONAL ( ASTM)

ASTM E119 ( 2020)  St andar d Test  Met hods f or  Fi r e 
Test s of  Bui l di ng Const r uct i on and 
Mat er i al s

ASTM E580/ E580M ( 2020)  St andar d Pr act i ce f or  I nst al l at i on 
of  Cei l i ng Suspensi on Syst ems f or  
Acoust i cal  Ti l e and Lay- i n Panel s i n Ar eas 
Subj ect  t o Ear t hquake Gr ound Mot i ons

ASTM E84 ( 2023)  St andar d Test  Met hod f or  Sur f ace 
Bur ni ng Char act er i st i cs of  Bui l di ng 
Mat er i al s

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S A 5758 ( 2022)  Seal ant s f or  Seal i ng and Gl azi ng i n 
Bui l di ngs

JI S A 1409 ( 1998)  Met hod f or  Measur ement  of  Sound 
Absor pt i on Coef f i c i ent s i n a Rever ber at i on 
Room

JI S A 1445 ( 2007)  Test i ng Met hods of  Mat er i al s f or  
Cei l i ng Suspensi on Syst em

JI S A 6301 ( 2007)  Sound Absor bi ng Mat er i al s

JI S A 6517 ( 2020)  St eel  Fur r i ngs f or  Wal l  and Cei l i ng 
i n Bui l di ngs

JI S B 1168 ( 1994)  Eyebol t s

JI S G 3537 ( 2011) Zi nc- coat ed st eel  wi r e st r ands

JI S G 4309 ( 2013)  St ai nl ess St eel  Wi r es

JI S G 5111 ( 1991)  Hi gh Tensi l e St r engt h Car bon St eel  
cast i ngs and l ow al l oy st eel  cast i ngs f or  
st r uct ur al  pur poses

JI S H 8610 ( 1999)  El ect r opl at ed- Coat i ngs of  Zi nc on 
I r on or  St eel
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ARCHI TECTURAL I NSTI TUTE OF JAPAN ( AI J)

JASS 26 ( 2006)  I nt er i or  Wor k

MI NI STRY OF LAND,  I NFRASTRUCTURE,  TRANSPORT AND TOURI SM ( MLI T)

MLI T Not i f i cat i on No.  771 ( 2013)  Est abl i shment  of  speci f i ed cei l i ngs 
and a const r uct i on met hod t hat  i s 
ef f ect i ve f or  st r uct ur al  r esi st ance of  
speci f i ed cei l i ngs

U. S.  DEPARTMENT OF DEFENSE ( DOD)

UFC 3- 310- 04 ( 2013;  wi t h Change 1,  2016)  Sei smi c Desi gn 
of  Bui l di ngs

1. 2   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  [ Cont r act or  Qual i t y 
Cont r ol  appr oval . ]  [ i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng 
t he " G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  
f or  t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Appr oved Det ai l  Dr awi ngs;  G[ ,  [ _____] ]

[ 1. 3   ADHESI VES AND SEALANTS

Pr ovi de pr oduct s cer t i f i ed t o meet  i ndoor  ai r  qual i t y r equi r ement s by 
pr ovi di ng t he cer t i f i cat i on or  val i dat i on by ot her  t hi r d- par t y pr ogr am 
t hat  pr oduct s meet  t he r equi r ement s of  t hi s Sect i on.   Pr ovi de cur r ent  
pr oduct  cer t i f i cat i on document at i on f r om cer t i f i cat i on body.   When pr oduct  
does not  have cer t i f i cat i on,  pr ovi de val i dat i on t hat  pr oduct  meet s t he 
i ndoor  ai r  qual i t y pr oduct  r equi r ement s c i t ed her ei n.

] 1. 4   DELI VERY,  STORAGE.  AND HANDLI NG

Del i ver  mat er i al s t o t he s i t e i n t he manuf act ur er ' s or i gi nal  unopened 
cont ai ner s wi t h br and name and t ype cl ear l y mar ked.   Car ef ul l y handl e and 
st or e mat er i al s i n dr y,  wat er t i ght  encl osur es.   I mmedi at el y bef or e 
i nst al l at i on,  st or e acoust i cal  uni t s f or  not  l ess t han 24 hour s at  t he 
same t emper at ur e and r el at i ve humi di t y as t he space wher e t hey wi l l  be 
i nst al l ed i n or der  t o assur e pr oper  t emper at ur e and moi st ur e accl i mat i on.

1. 5   ENVI RONMENTAL REQUI REMENTS

Mai nt ai n a uni f or m t emper at ur e of  not  l ess t han 16 degr ees C nor  mor e t han 
29 degr ees C and a r el at i ve humi di t y of  not  mor e t han 70 per cent  f or  24 
hour s bef or e,  dur i ng,  and 24 hour s af t er  i nst al l at i on of  acoust i cal  uni t s.

1. 6   SCHEDULI NG

Compl et e and dr y i nt er i or  f i ni sh wor k such as pl ast er i ng,  concr et e and 
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t er r azzo wor k bef or e cei l i ng i nst al l at i on.   Compl et e mechani cal ,  
el ect r i cal ,  and ot her  wor k above t he cei l i ng l i ne;  i nst al l  and st ar t  
oper at i ng heat i ng,  vent i l at i ng,  and ai r  condi t i oni ng syst ems i n or der  t o 
mai nt ai n t emper at ur e and humi di t y r equi r ement s.

1. 7   WARRANTY

Pr ovi de manuf act ur er ' s st andar d per f or mance guar ant ees or  war r ant i es t hat  
ext end beyond a one year  per i od.   I ncl ude an agr eement  t o r epai r  or  
r epl ace acoust i cal  panel s t hat  f ai l  wi t hi n t he war r ant y per i od i n t he 
st andar d per f or mance guar ant ee or  war r ant y.   Fai l ur es i ncl ude,  but  ar e not  
l i mi t ed t o,  saggi ng and war pi ng of  panel s;  r ust i ng and manuf act ur er s 
def ect s of  gr i d syst em.

1. 8   EXTRA MATERI ALS

Fur ni sh spar e t i l es,  f r om t he same l ot  as t hose i nst al l ed,  of  each col or  
at  t he r at e of  5 t i l es f or  each 1000 t i l es i nst al l ed.

PART 2   PRODUCTS

2. 1   SYSTEM DESCRI PTI ON

Pr ovi de sound cont r ol l i ng uni t s mechani cal l y mount ed on a cei l i ng 
suspensi on syst em f or  acoust i cal  t r eat ment .   The uni t  s i ze,  t ext ur e,  
f i ni sh,  and col or  must  be as speci f i ed.   Coor di nat e t he whol e cei l i ng 
syst em wi t h ot her  det ai l s,  l i ke t he l ocat i on of  access panel s and cei l i ng 
penet r at i ons,  et c. ,  shown on t he dr awi ngs.   The Cont r act or  i s r esponsi bl e 
f or  al l  associ at ed l abor  and mat er i al s and f or  t he f i nal  assembl y and 
per f or mance of  t he speci f i ed wor k and pr oduct s ar e used.   The l ocat i on and 
ext ent  of  acoust i cal  t r eat ment  must  be as shown on t he appr oved det ai l  
dr awi ngs.   Submi t  dr awi ngs showi ng suspensi on syst em,  met hod of  anchor i ng 
and f ast eni ng,  det ai l s,  and r ef l ect ed cei l i ng pl an.   Coor di nat e wi t h 
par agr aph RECLAMATI ON PROCEDURES f or  r ecl amat i on of  mi ner al  f i ber  
acoust i cal  cei l i ng panel s t o be r emoved f r om t he j ob s i t e.

2. 1. 1   Fi r e Resi st i ve Cei l i ngs

Rat e acoust i cal  cei l i ng syst ems,  i ndi cat ed as f i r e r esi st ant ,  f or  f i r e 
endur ance as speci f i ed when t est ed i n accor dance wi t h ASTM E119.   Test  
suspended cei l i ng wi t h a speci men [ r oof ] [ f l oor ]  assembl y r epr esent at i ve of  
t he i ndi cat ed const r uct i on,  i ncl udi ng mechani cal  and el ect r i cal  wor k 
wi t hi n cei l i ng space openi ngs f or  l i ght  f i x t ur es,  and ai r  out l et s,  and 
access panel s.   Pr ovi de cei l i ng assembl y r at i ng f or  [ [ 1] [ 1- 1/ 2] [ 2] [ 3] [ 4]  
hour  [ conceal ed gr i d syst em] [ exposed gr i d syst em] ] [ as shown on dr awi ngs] .   
Pr ovi de acoust i cal  uni t s wi t h a f l ame spr ead of  25 or  l ess and smoke 
devel opment  of  50 or  l ess when t est ed i n accor dance wi t h ASTM E84.

2. 1. 2   Cei l i ng At t enuat i on Cl ass and Test

Pr ovi de a cei l i ng syst em wi t h an at t enuat i on c l ass ( CAC)  of  [ 36]  f or  
[ _____]  [ and _____ f or  _____] .   Pr ovi de f i xt ur e at t enuat or s over  l i ght  
f i x t ur es and ot her  cei l i ng penet r at i ons,  and pr ovi de acoust i cal  bl anket  
i nsul at i on adj acent  t o par t i t i ons,  as r equi r ed t o achi eve t he speci f i ed 
CAC.   Pr ovi de t est  cei l i ng cont i nuous at  t he par t i t i on and assembl ed i n 
t he suspensi on syst em i n t he same manner  t hat  t he cei l i ng wi l l  be 
i nst al l ed on t he pr oj ect .
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2. 1. 3   Cei l i ng Sound Absor pt i on

Det er mi ne t he sound r educt i on r at e i n accor dance wi t h JI S A 1409.

2. 1. 4   Li ght  Ref l ect ance

Li ght  r ef l ect ance t o be 0. 75 or  above.

2. 2   ACOUSTI CAL UNI TS

Submi t  t wo sampl es of  each t ype of  acoust i cal  uni t  and each t ype of  
suspensi on gr i d t ee sect i on showi ng t ext ur e,  f i ni sh,  and col or .   Conf or m 
acoust i cal  uni t s t o JI S A 6301 and t he f ol l owi ng r equi r ement s:

2. 2. 1   Uni t s f or  Exposed- Gr i d Syst em [ A]  [ _____]

2. 2. 1. 1   Type

[ I I I  ( non- asbest os mi ner al  f i ber  wi t h pai nt ed f i ni sh) .   Pr ovi de Type I I I  
Acoust i cal  Cei l i ng Ti l es cont ai ni ng a mi ni mum of  30 per cent  r ecycl ed 
cont ent . ]

[ I V ( non- asbest os mi ner al  f i ber  wi t h membr ane- f aced over l ay) .   Pr ovi de 
Type I V Acoust i cal  Cei l i ng Ti l es cont ai ni ng a mi ni mum of  60 per cent  
r ecycl ed cont ent . ]

[ I X ( mi ner al  f i ber  wi t h scr ubbabl e f i ni sh) .   [ Pr ovi de Type I X Acoust i cal  
Cei l i ng Ti l es cont ai ni ng a mi ni mum [ 50]  [ _____]  per cent  r ecycl ed cont ent . ] ]

[ X ( mi ner al  composi t i on wi t h pl ast i c membr ane) . ]

[ XI  ( mi ner al  f i ber  wi t h f abr i c f aced over l ay) . ]

[ XI I  ( f i ber gl ass base wi t h membr ane- f aced over l ay) .   [ Pr ovi de Type XI I  
Acoust i cal  Cei l i ng Ti l es cont ai ni ng a mi ni mum of  [ 25]  [ _____]  per cent  
r ecycl ed cont ent . ] ]

2. 2. 1. 2   Fl ame Spr ead

Cl ass A,  25 or  l ess

2. 2. 1. 3   Pat t er n

[ A]  [ B]  [ C]  [ D]  [ E]  [ F]  [ G]  [ I ]  [ J]  [ K]  [ _____]

2. 2. 1. 4   Mi ni mum NRC

[ 0. 75]  [ _____]  i n open of f i ce ar eas;  [ 0. 60]  [ _____]  i n conf er ence r ooms,  
execut i ve of f i ces,  t el econf er enci ng r ooms,  and ot her  r ooms as desi gnat ed;  
[ 0. 50]  [ _____]  i n al l  ot her  r ooms and ar eas.

2. 2. 1. 5   Mi ni mum Li ght  Ref l ect ance Coef f i c i ent
[ LR- 1,  0. 75 or  gr eat er ]  [ _____]

2. 2. 1. 6   Nomi nal  Si ze

[ 600 by 1200]  [ _____]  mm
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2. 2. 1. 7   Edge Det ai l

[ Squar e]  [ Reveal ]  [ Tr i mmed and but t ]  [ _____]

2. 2. 1. 8   Fi ni sh

Fact or y- appl i ed [ st andar d f i ni sh]  [ col or  f i ni sh] .

2. 2. 1. 9   Mi ni mum CAC

[ 40]  [ 36]

2. 2. 2   Uni t s f or  Conceal ed- Gr i d Syst em [ A]  [ _____]

2. 2. 2. 1   Type

[ I I I  ( non- asbest os mi ner al  f i ber  wi t h pai nt ed f i ni sh) .   Pr ovi de Type I I I  
Acoust i cal  Cei l i ng Ti l es cont ai ni ng a mi ni mum of  30 per cent  r ecycl ed 
cont ent . ]

[ I V ( non- asbest os mi ner al  f i ber  wi t h membr ane- f aced over l ay) .   Pr ovi de 
Type I V Acoust i cal  Cei l i ng Ti l es cont ai ni ng a mi ni mum of  60 per cent  
r ecycl ed cont ent . ]

[ I X ( mi ner al  f i ber  wi t h scr ubbabl e f i ni sh) .   [ Pr ovi de Type I X Acoust i cal  
Cei l i ng Ti l es cont ai ni ng a mi ni mum of  [ 50] [ _____]  per cent  r ecycl ed 
cont ent . ] ]

[ X ( mi ner al  composi t i on wi t h pl ast i c membr ane) . ]  

[ XI  ( mi ner al  f i ber  wi t h f abr i c f aced over l ay) . ]

[ XI I  ( f i ber gl ass base wi t h membr ane- f aced over l ay) .   [ Pr ovi de Type XI I  
Acoust i cal  Cei l i ng Ti l es cont ai ni ng a mi ni mum of  [ 25] [ _____]  per cent  
r ecycl ed cont ent . ] ]

2. 2. 2. 2   Fl ame Spr ead

Cl ass A,  25 or  l ess

2. 2. 2. 3   Pat t er n

[ A]  [ B]  [ C]  [ D]  [ E]  [ F]  [ G]  [ I ]  [ J]  [ K]  [ _____]

2. 2. 2. 4   Mi ni mum NRC

[ 0. 50]  [ _____]

2. 2. 2. 5   Mi ni mum Li ght  Ref l ect ance Coef f i c i ent

[ LR- 1,  0. 75 or  gr eat er ]  [ _____]

2. 2. 2. 6   Nomi nal  Si ze

[ 300 by 300]  [ _____]  mm

2. 2. 2. 7   Edge Det ai l

[ Bevel ed]  [ Squar e]
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2. 2. 2. 8   Joi nt  Det ai l

[ ker f ed and r abbet ed]  [ t ongue and gr ooved]

2. 2. 2. 9   Fi ni sh

Fact or y- appl i ed [ st andar d f i ni sh]  [ col or  f i ni sh]

2. 2. 2. 10   Mi ni mum CAC

[ 40]  [ _____]

2. 2. 3   Met al  Pans [ A]  [ _____]

2. 2. 3. 1   Type

[ V,  st eel . ]

[ VI ,  st ai nl ess st eel . ]

[ VI I ,  al umi num per f or at ed pans wi t h acoust i cal ,  non- asbest os,  i nsul at i on 
backi ng. ]

2. 2. 3. 2   Fl ame Spr ead

Cl ass:   A,  25 or  l ess

2. 2. 3. 3   Pat t er n

[ A]  [ C]  [ I ]  [ _____]

2. 2. 3. 4   Mi ni mum NRC

[ 0. 75]  [ _____]  i n open of f i ce ar eas;  [ 0. 60]  [ _____]  i n conf er ence r ooms,  
execut i ve of f i ces,  t el econf er enci ng r ooms,  and ot her  r ooms as desi gnat ed;  
[ 0. 50]  [ _____]  i n al l  ot her  r ooms.

2. 2. 3. 5   Mi ni mum Li ght  Ref l ect ance Coef f i c i ent

[ LR- 1,  0. 75 or  gr eat er ]  [ _____]

2. 2. 3. 6   Nomi nal  Si ze

[ 600 by 600]  [ _____]  mm

2. 2. 3. 7   Edge Det ai l

Manuf act ur er ' s st andar d.

2. 2. 3. 8   Joi nt  Det ai l

[ Bevel ed]  [ _____]

2. 2. 3. 9   Fi ni sh

Fact or y- appl i ed st andar d f i ni sh
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2. 2. 3. 10   Pads

[ Compl et el y encl osed,  of  mat er i al  and t hi ckness r equi r ed f or  acoust i cal  
and f i r e t est  r at i ngs]  [ _____] .

2. 2. 4   I mpact / Abr asi on Resi st ant  Uni t s

2. 2. 4. 1   Type

Non- asbest os mi ner al  composi t i on wi t h a har dened mi ner al  sur f ace and 
f act or y appl i ed whi t e pai nt  f i ni sh.   Pr ovi de a sur f ace r esi st ant  t o i mpact  
and abr asi on.

2. 2. 4. 2   Fl ame Spr ead

Cl ass A,  25 or  l ess

2. 2. 4. 3   Pat t er n

[ _____]

2. 2. 4. 4   Mi ni mum NRC

[ 0. 50]  [ _____] .

2. 2. 4. 5   Mi ni mum Li ght  Ref l ect ance Coef f i c i ent

LR- 1,  0. 75 or  gr eat er

2. 2. 4. 6   Nomi nal  Si ze

[ 300 by 300]  [ 600 by 600]  [ 600 by 1200]  mm

2. 2. 4. 7   Edge Det ai l

[ Squar e]  [ Bevel ed]

2. 2. 4. 8   Joi nt  Det ai l

[ Tr i mmed and but t ed]  [ Ker f ed and r abbet ed]

2. 2. 5   Humi di t y Resi st ant  Composi t i on Uni t s

2. 2. 5. 1   Type

Non- asbest os mi ner al  or  gl ass f i ber s bonded wi t h cer ami c,  moi st ur e 
r esi st ant  t her mo- set t i ng r esi n,  or  ot her  moi st ur e r esi st ant  mat er i al  and 
havi ng a f act or y appl i ed whi t e pai nt  f i ni sh.   Pr ovi de panel s t hat  do not  
sag or  war p under  condi t i ons of  heat ,  hi gh humi di t y or  chemi cal  f umes.

2. 2. 5. 2   Fl ame Spr ead

Cl ass:   A,  25 or  l ess

2. 2. 5. 3   Pat t er n

[ _____]
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2. 2. 5. 4   Mi ni mum NRC

Mi ni mum [ 0. 50]  [ _____] .

2. 2. 5. 5   Mi ni mum Li ght  Ref l ect ance Coef f i c i ent

LR- 1,  0. 75 or  gr eat er

2. 2. 5. 6   Nomi nal  Si ze

[ 600 by 1200]  [ _____]  mm

2. 2. 5. 7   Edge Det ai l

Squar e

2. 2. 6   Met al  Faced Composi t i on Uni t s

2. 2. 6. 1   Type

[ Type V ( St eel  f aci ngs wi t h non- asbest os mi ner al  composi t i on absor bent  
backi ng) . ]

[ Type VI  ( St ai nl ess st eel  f aci ngs wi t h non- asbest os mi ner al  composi t i on 
absor bent  backi ng) ]

[ Type VI I  ( Al umi num f aci ngs wi t h non- asbest os mi ner al  composi t i on 
absor bent  backi ng)  wi t h [ anodi zed]  [ baked enamel ]  [ acr yl i c]  f i ni sh col or  
[ whi t e]  [ _____] . ]

2. 2. 6. 2   Fl ame Spr ead

Cl ass:   A,  f l ame spr ead 25 or  l ess

2. 2. 6. 3   Pat t er n

[ _____]

2. 2. 6. 4   Mi ni mum ( NRC)

[ 0. 75]  [ _____]  i n open of f i ce ar eas.   [ 0. 60]  [ _____]  i n conf er ence r ooms,  
execut i ve of f i ces,  t el econf er enci ng r ooms,  and ot her  r ooms as desi gnat ed.   
[ 0. 50]  [ _____]  i n al l  ot her  r ooms and ar eas.

2. 2. 6. 5   Mi ni mum Li ght  Ref l ect ance Coef f i c i ent

LR- 1,  0. 75 or  gr eat er

2. 2. 6. 6   Nomi nal  Si ze

600 by [ 600]  [ 1200]  mm

2. 2. 6. 7   Edge Det ai l

Squar e

2. 2. 6. 8   Joi nt  Det ai l

Tr i mmed and but t ed
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2. 2. 7   Uni t  Acoust i cal  Absor ber s

Absor ber s must  be i ndi v i dual l y mount ed sound absor bi ng pl aques composed of  
gl ass f i ber s or  non- asbest os mi ner al  f i ber s and havi ng a NRC r ange of  not  
l ess t han 0. 60 -  0. 70 when t est ed i n accor dance wi t h JI S A 1409 and 
r epor t ed as a 4 f r equency aver age.

2. 3   SUSPENSI ON SYSTEM

Pr ovi de [ [ st andar d]  [ f i r e- r esi st i ve]  [ snap- i n met al  pan] ]  [ [ exposed- gr i d]  
[ i ndi r ect  hung conceal ed H and T or  Zee]  [ di r ect  hung,  conceal ed,  downwar d 
access]  [ di r ect  hung,  conceal ed,  upwar d access] ]  [ [ st andar d wi dt h f l ange]  
[ nar r ow wi dt h f l ange]  [ nar r ow wi dt h s l ot t ed f l ange] ]  [ as shown on 
dr awi ngs]  suspensi on syst em conf or mi ng t o JI S A 1445 [ f or  
i nt er medi at e- dut y syst ems]  [ f or  heavy- dut y syst ems] .   Pr ovi de sur f aces 
exposed t o v i ew of  [ al umi num or  [ gal vani zed ] st eel  wi t h a f act or y- appl i ed 
[ whi t e]  [ bl ack]  [ col or ]  baked- enamel  f i ni sh]  [ al umi num wi t h a c l ear  
anodi zed f i ni sh]  [ al umi num wi t h col or ed f act or y- appl i ed v i nyl  pai nt  
f i ni sh] .   Pr ovi de wal l  mol di ng havi ng a f l ange of  not  l ess t han [ 23 mm]  
[ _____] .   Pr ovi de [ i nsi de and out si de cor ner  caps]  [ [ st andar d]  
[ over l apped]  [ mi t er ed]  cor ner s] .   Suspended cei l i ng f r ami ng syst em must  
have t he capabi l i t y  t o suppor t  t he f i ni shed cei l i ng,  l i ght  f i x t ur es,  ai r  
di f f user s,  and accessor i es,  as shown.   Pr ovi de a suspensi on syst em wi t h a 
maxi mum def l ect i on of  1/ 360 of  t he span l engt h.   Conf or m sei smi c det ai l s 
t o t he [ gui dance i n UFC 3- 310- 04 and ASTM E580/ E580M or  JI S A 1445]  
[ cont r act  dr awi ngs] ,  and i n accor dance wi t h " Pr act i cal  Gui de on t he 
Techni cal  St andar ds concer ni ng Measur es t o Pr event  t he Fal l  of  Bui l di ngs"  
based on MLI T Not i f i cat i on No.  771 of  t he Mi ni st r y of  Land,  
I nf r ast r uct ur e,  Tr anspor t  and Tour i sm.

For  gypsum boar d cei l i ngs gr eat er  t han 5994mm AFF,  wi t h an ar ea gr eat er  
t han 200 SM,  and wei ght  of  2 kg/ SM,  r ef er  t o t he det ai l  i n t he Mi ni st r y of  
Land,  I nf r ast r uct ur e,  Tr anspor t  and Tour i sm,  MLI T Not i f i cat i on No.  771,  
and JI S A 1445 and JI S A 6517 f or  t est i ng met hod.  For  gypsum boar d 
cei l i ngs l ess t han or  equal  t o 5994mm AFF,  r ef er  t o det ai l  i n JASS 26 
Sect i on 4,  and JI S A 6517 f or  t est i ng met hod.  For  l ay- i n acoust i cal  
cei l i ngs r ef er  t o det ai l  i n JASS 26,  Sect i on 4. 4 and JI S A 1445 f or  
t est i ng met hod.

Pr ovi de Suspensi on Syst em cont ai ni ng a mi ni mum of  15 per cent  r ecycl ed 
cont ent .

2. 4   HANGERS

Pr ovi de hanger s and at t achment  capabl e of  suppor t i ng a mi ni mum 1330 N 
ul t i mat e ver t i cal  l oad wi t hout  f ai l ur e of  suppor t i ng mat er i al  or  
at t achment .

2. 4. 1   Wi r es

Conf or m wi r es t o JI S G 3537,  [ JI S G 4309 condi t i on anneal ed st ai nl ess 
st eel ,  [ 2. 0]  [ _____]  mm i n di amet er . ]

2. 4. 2   St r aps

Pr ovi de st r aps of  25 by 5 mm gal vani zed st eel  wi t h a l i ght  commer ci al  z i nc 
coat i ng or  JI S G 5111 wi t h an el ect r odeposi t ed z i nc coat i ng conf or mi ng t o 
JI S H 8610.
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2. 4. 3   Rods

Pr ovi de 5 mm di amet er  t hr eaded st eel  r ods,  z i nc or  cadmi um coat ed.

2. 4. 4   Eyebol t s

Pr ovi de eyebol t s of  wel dl ess,  f or ged- car bon- st eel ,  wi t h a st r ai ght - shank 
i n accor dance wi t h JI S B 1168.   Eyebol t  s i ze must  be a mi ni mum [ _____]  [ 7]  
mm,  [ z i nc coat ed] [ cadmi um pl at ed] .

2. 4. 5   Anchor age Devi ces

Compl y wi t h JI S A 1445 f or  anchor age devi ces f or  [ eyebol t s]  [ machi ne 
scr ews]  [ wood scr ews] .   Wher e al umi num i s i n cont act  wi t h concr et e,  coat  
al umi num wi t h bi t umi nous pai nt  or  wher e exposed,  wi t h a chr omat i c pr i mer  
and 2- coat s of  enamel  pai nt .

2. 5   ACCESS PANELS

Pr ovi de access panel s t hat  mat ch adj acent  acoust i cal  uni t s,  desi gned and 
equi pped wi t h sui t abl e f r ami ng and f ast eni ngs f or  r emoval  and r epl acement  
wi t hout  damage.   Si ze panel  t o be not  l ess t han 300 by 300 mm or  mor e t han 
300 by 600 mm.

a.   At t ach an i dent i f i cat i on pl at e of  0. 8 mm t hi ck al umi num,  19 mm i n 
di amet er ,  st amped wi t h t he l et t er s " AP"  and f i ni shed t he same as t he 
uni t ,  near  one cor ner  on t he f ace of  each access panel .

b.   I dent i f y cei l i ng access panel  by a number  ut i l i z i ng whi t e 
i dent i f i cat i on pl at es or  pl ast i c but t ons wi t h cont r ast i ng numer al s.   
Pr ovi de pl at es or  but t ons of  mi ni mum 25 mm di amet er  and secur el y 
at t ached t o one cor ner  of  each access uni t .   Pr ovi de a t ypewr i t t en 
car d f r amed under  gl ass l i s t i ng t he code i dent i f i cat i on number s and 
cor r espondi ng syst em descr i pt i ons l i s t ed above.   Mount  t he f r amed car d 
wher e di r ect ed and f ur ni sh a dupl i cat e car d t o t he Cont r act i ng 
Of f i cer .   Code i dent i f i cat i on syst em i s as f ol l ows:

1  Fi r e det ect i on/ al ar m syst em

2  Ai r  condi t i oni ng cont r ol s

3  Pl umbi ng syst em

4  Heat i ng and st eam syst ems

5  Ai r  condi t i oni ng duct  syst em

6  Spr i nkl er  syst em

7  I nt er communi cat i on syst em

8  Nur se' s cal l  syst em

9  Pneumat i c t ube syst em

10  Medi cal  pi pi ng syst em

11  Pr ogr am ent er t ai nment
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12  Tel ephone j unct i on boxes

13  Det ect or  X- r ay

14  [ _____]

2. 6   ADHESI VE

Use adhesi ve as r ecommended by t i l e manuf act ur er .   Meet  emi ssi ons 
r equi r ement s of  F 4- STar  and JAI A 4VOC.  

2. 7   FI NI SHES

Use manuf act ur er ' s st andar d t ext ur es,  pat t er ns and f i ni shes as speci f i ed 
f or  acoust i cal  uni t s and suspensi on syst em member s.   Tr eat  cei l i ng 
suspensi on syst em component s t o i nhi bi t  cor r osi on.

2. 8   COLORS AND PATTERNS

Use col or s and pat t er ns f or  acoust i cal  uni t s and suspensi on syst em 
component s as i ndi cat ed.

2. 9   ACOUSTI CAL SEALANT

Conf or m acoust i cal  seal ant  t o JI S A 5758,  nonst ai ni ng.   

PART 3   EXECUTI ON

3. 1   I NSTALLATI ON

Do not  i nst al l  bui l di ng const r uct i on mat er i al s t hat  show vi sual  evi dence 
of  bi ol ogi cal  gr owt h.

Exami ne sur f aces t o r ecei ve di r ect l y at t ached acoust i cal  uni t s f or  
unevenness,  i r r egul ar i t i es,  and dampness t hat  woul d af f ect  qual i t y and 
execut i on of  t he wor k.   Ri d ar eas,  wher e acoust i cal  uni t s wi l l  be 
cement ed,  of  oi l s ,  f or m r esi due,  or  ot her  mat er i al s t hat  r educe bondi ng 
capabi l i t i es of  t he adhesi ve.   Compl et e and dr y i nt er i or  f i ni sh wor k such 
as pl ast er i ng,  concr et e,  and t er r azzo wor k bef or e i nst al l at i on.   Compl et e 
and appr ove mechani cal ,  el ect r i cal ,  and ot her  wor k above t he cei l i ng l i ne 
pr i or  t o t he st ar t  of  acoust i cal  cei l i ng i nst al l at i on.   Pr ovi de acoust i cal  
wor k compl et e wi t h necessar y f ast eni ngs,  c l i ps,  and ot her  accessor i es 
r equi r ed f or  a compl et e i nst al l at i on.   Do not  expose mechani cal  f ast eni ngs 
i n t he f i ni shed wor k.   Lay out  hanger s f or  each i ndi v i dual  r oom or  space.   
Pr ovi de hanger s t o suppor t  f r ami ng ar ound beams,  duct s,  col umns,  gr i l l es,  
and ot her  penet r at i ons t hr ough cei l i ngs.   Keep mai n r unner s and car r y i ng 
channel s c l ear  of  abut t i ng wal l s and par t i t i ons.   Pr ovi de at  l east  t wo 
mai n r unner s f or  each cei l i ng span.   Wher ever  r equi r ed t o bypass an obj ect  
wi t h t he hanger  wi r es,  i nst al l  a subsuspensi on syst em so t hat  al l  hanger  
wi r es wi l l  be pl umb.

3. 1. 1   Suspensi on Syst em

I nst al l  suspensi on syst em i n accor dance wi t h JI S A 1445 and i n accor dance 
wi t h " Pr act i cal  Gui de on t he Techni cal  St andar ds concer ni ng Measur es t o 
Pr event  t he Fal l  of  Bui l di ngs"  based on MLI T Not i f i cat i on No.  771 of  t he 
Mi ni st r y of  Land,  I nf r ast r uct ur e,  Tr anspor t  and Tour i sm and as speci f i ed 
her ei n.  The suspensi on syst em shal l  conf or m t o al l owabl e st r ess 
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per f or mance per  t he st at i c pr essur i zat i on t est  desi gned by t he Japan 
Mi ni st r y of  Const r uct i on.   Do not  suspend hanger  wi r es or  ot her  l oads f r om 
under si de of  st eel  decki ng.

3. 1. 1. 1   Pl umb Hanger s

I nst al l  hanger s pl umb and not  pr essi ng agai nst  i nsul at i on cover i ng duct s 
and pi pes.   Wher e l i ght i ng f i x t ur es ar e suppor t ed f r om t he suspended 
cei l i ng syst em,  pr ovi de hanger s at  a mi ni mum of  f our  hanger s per  f i x t ur e 
and l ocat ed not  mor e t han 150 mm f r om each cor ner  of  each f i xt ur e.

3. 1. 1. 2   Spl ayed Hanger s

Wher e hanger s must  be spl ayed ( s l oped or  s l ant ed)  ar ound obst r uct i ons,  
of f set  t he r esul t i ng hor i zont al  f or ce by br aci ng,  count er spl ayi ng,  or  
ot her  accept abl e means.

3. 1. 2   Wal l  Mol di ng

Pr ovi de wal l  mol di ng wher e cei l i ngs abut  ver t i cal  sur f aces.   Mi t er  cor ner s 
wher e wal l  mol di ngs i nt er sect  or  i nst al l  cor ner  caps.   Secur e wal l  mol di ng 
not  mor e t han 75 mm f r om ends of  each l engt h and not  mor e t han 400 mm on 
cent er s bet ween end f ast eni ngs.   Pr ovi de wal l  mol di ng spr i ngs at  each 
acoust i cal  uni t  i n semi - exposed or  conceal ed syst ems.

3. 1. 3   Acoust i cal  Uni t s

I nst al l  acoust i cal  uni t s i n accor dance wi t h t he appr oved i nst al l at i on 
i nst r uct i ons of  t he manuf act ur er .   Ensur e t hat  edges of  acoust i cal  uni t s 
ar e i n c l ose cont act  wi t h met al  suppor t s,  wi t h each ot her ,  and i n t r ue 
al i gnment .   Ar r ange acoust i cal  uni t s so t hat  uni t s l ess t han one- hal f  
wi dt h ar e mi ni mi zed.   Hol d uni t s i n exposed- gr i d syst em i n pl ace wi t h 
manuf act ur er ' s st andar d hol d- down cl i ps,  i f  uni t s wei gh l ess t han 5 
kg/ squar e met er  or  i f  r equi r ed f or  f i r e r esi st ance r at i ng.

3. 1. 4   Caul k i ng

Seal  al l  j oi nt s ar ound pi pes,  duct s or  el ect r i cal  out l et s penet r at i ng t he 
cei l i ng.   Appl y a cont i nuous r i bbon of  acoust i cal  seal ant  on ver t i cal  web 
of  wal l  or  edge mol di ngs.

3. 1. 5   Adhesi ve Appl i cat i on

Wi pe back of  t i l e t o r emove accumul at ed dust .   Daub acoust i cal  uni t s on 
back si de wi t h f our  equal  daubs of  adhesi ve.   Appl y daubs near  cor ner s of  
t i l es.   Ensur e t hat  cont act  ar ea of  each daub i s at  l east  50 mm di amet er  
i n f i nal  posi t i on.   Pr ess uni t s i nt o pl ace,  al i gni ng j oi nt s and abut t i ng 
uni t s t i ght  and uni f or m wi t hout  di f f er ences i n j oi nt  wi dt hs.

3. 2   CEI LI NG ACCESS PANELS

Locat e cei l i ng access panel s di r ect l y under  t he i t ems whi ch r equi r e access.

3. 3   CLEANI NG

Fol l owi ng i nst al l at i on,  c l ean di r t y or  di scol or ed sur f aces of  acoust i cal  
uni t s and l eave t hem f r ee f r om def ect s.   Remove uni t s t hat  ar e damaged or  
i mpr oper l y i nst al l ed and pr ovi de new uni t s as di r ect ed.
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3. 4   RECLAMATI ON PROCEDURES

Neat l y st ack cei l i ng t i l e,  desi gnat ed f or  r ecycl i ng by t he Cont r act i ng 
Of f i cer ,  on 1220 by 1220 mm pal l et s not  hi gher  t han 1220 mm.   Panel s must  
be compl et el y dr y.   Shr i nk wr ap and symmet r i cal l y st ack pal l et s on t op of  
each ot her  wi t hout  f al l i ng over .

        - -  End of  Sect i on - -
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SECTI ON 09 65 00

RESI LI ENT FLOORI NG
08/ 10

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

ASTM I NTERNATI ONAL ( ASTM)

ASTM E648 ( 2017a)  St andar d Test  Met hod f or  Cr i t i cal  
Radi ant  Fl ux of  Fl oor - Cover i ng Syst ems 
Usi ng a Radi ant  Heat  Ener gy Sour ce

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S A 5536 ( 2015)  Adhesi ves f or  Resi l i ent  Text i l e or  
Lami nat e Fl oor  Cover i ngs

JI S A 5705 ( 2010)  Pol yvi nyl  Chl or i de Fl oor cover i ngs

MI NI STRY OF LAND,  I NFRASTRUCTURE,  TRANSPORT AND TOURI SM ( MLI T)

MLI T SS Chapt er  19 ( 2019)  Publ i c Bui l di ng Const r uct i on 
St andar d Speci f i cat i ons Chapt er  19:  
I nt er i or  Fi ni shi ng Wor ks

1. 2   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  [ Cont r act or  Qual i t y 
Cont r ol  appr oval . ]  [ i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng 
t he " G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  
f or  t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Resi l i ent  Fl oor i ng and Accessor i es;  G[ ,  [ _____] ]

SD- 10 Oper at i on and Mai nt enance Dat a

Resi l i ent  Fl oor i ng and Accessor i es;  G[ ,  [ _____] ]

1. 3   JAPAN PUBLI C BUI LDI NG CONSTRUCTI ON STANDARDS

Fol l ow MLI T SS Chapt er  19 f or  i nt er i or  f i ni shi ng wor ks.
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1. 4   I NDOOR AI R QUALI TY

1. 4. 1   Fl oor  Cover i ng Mat er i al s

Pr ovi de [ Vi nyl  Composi t i on Ti l e] [ Sheet  Vi nyl  Fl oor i ng] [ Rubber  Ti l e] [ Rubber  
Sheet  Fl oor i ng] [ Luxur y Vi nyl  Ti l e] [ Sol i d Vi nyl  Ti l e] [ Sheet  
Li nol eum] [ Li nol eum Ti l e] [ Cor k Fl oor i ng] ,  and wal l  base pr oduct s cer t i f i ed 
t o meet  i ndoor  ai r  qual i t y r equi r ement s of  t hi r d- par t y pr ogr ams.

1. 4. 1. 1   Adhesi ves,  Caul k i ng and Seal ant s 

Pr ovi de pr oduct s cer t i f i ed t o meet  emi ssi on r equi r ement  of  F 4- St ar  and 
JAI A 4VOC.

1. 5   DELI VERY,  STORAGE,  AND HANDLI NG

Del i ver  mat er i al s t o t he bui l di ng s i t e i n or i gi nal  unopened cont ai ner s 
bear i ng t he manuf act ur er ' s name,  st y l e name,  pat t er n col or  name and 
number ,  pr oduct i on r un,  pr oj ect  i dent i f i cat i on,  and handl i ng 
i nst r uct i ons.   St or e mat er i al s i n a c l ean,  dr y,  secur e,  and 
wel l - vent i l at ed ar ea f r ee f r om st r ong cont ami nant  sour ces and r esi dues 
wi t h ambi ent  ai r  t emper at ur e mai nt ai ned above 20 degr ees C and bel ow 30 
degr ees C,  st acked accor di ng t o manuf act ur er ' s r ecommendat i ons.   Remove 
r esi l i ent  f l oor i ng pr oduct s f r om packagi ng t o al l ow vent i l at i on pr i or  t o 
i nst al l at i on.   Pr ot ect  mat er i al s f r om t he di r ect  f l ow of  heat  f r om hot - ai r  
r egi st er s,  r adi at or s and ot her  heat i ng f i x t ur es and appl i ances.   Obser ve 
vent i l at i on and saf et y pr ocedur es speci f i ed i n t he MSDS.   Do not  st or e 
r ubber  sur f ace pr oduct s wi t h mat er i al s t hat  have a hi gh capaci t y t o adsor b 
vol at i l e or gani c compound ( VOC)  emi ssi ons,  i ncl udi ng [ _____] .   Do not  
st or e exposed r ubber  sur f ace mat er i al s i n occupi ed spaces.   [ Do not  st or e 
[ _____]  near  mat er i al s t hat  may of f  gas or  emi t  har mf ul  f umes,  such as 
ker osene heat er s,  f r esh pai nt ,  or  adhesi ves. ]

1. 6   ENVI RONMENTAL REQUI REMENTS

Mai nt ai n ar eas t o r ecei ve r esi l i ent  f l oor i ng at  a t emper at ur e above 20 
degr ees C and bel ow 30 degr ees C f or  3 days bef or e appl i cat i on,  dur i ng 
appl i cat i on and 2 days af t er  appl i cat i on,  unl ess ot her wi se di r ect ed by t he 
f l oor i ng manuf act ur er  f or  t he f l oor i ng bei ng i nst al l ed.   Mai nt ai n a 
mi ni mum t emper at ur e of  13 degr ees C t her eaf t er .   Pr ovi de adequat e 
vent i l at i on t o r emove moi st ur e f r om ar ea and t o compl y wi t h r egul at i ons 
l i mi t i ng concent r at i ons of  hazar dous vapor s.

1. 7   SCHEDULI NG

Schedul e r esi l i ent  f l oor i ng appl i cat i on af t er  t he compl et i on of  ot her  wor k 
whi ch woul d damage t he f i ni shed sur f ace of  t he f l oor i ng.

1. 8   WARRANTY

Pr ovi de manuf act ur er ' s st andar d per f or mance guar ant ees or  war r ant i es t hat  
ext end beyond a one year  per i od.

1. 9   EXTRA MATERI ALS

Pr ovi de ext r a f l oor i ng mat er i al  of  each col or  and pat t er n at  t he r at e of  5 
t i l es f or  each 1000 t i l es.   Pr ovi de ext r a wal l  base mat er i al  composed of  6 
m of  each t ype,  col or  and pat t er n.   Package al l  ext r a mat er i al s i n 
or i gi nal  pr oper l y mar ked cont ai ner s bear i ng t he manuf act ur er ' s name,  br and 
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name,  pat t er n col or  name and number ,  pr oduct i on r un,  and handl i ng 
i nst r uct i ons.   Pr ovi de ext r a mat er i al s f r om t he same l ot  as t hose 
i nst al l ed.   Leave ext r a st ock at  t he s i t e i n l ocat i on assi gned by 
Cont r act i ng Of f i cer .

PART 2   PRODUCTS

2. 1   VI NYL COMPOSI TI ON TI LE [ TYPE [ A] [ _____] ]

Conf or m t o JI S A 5705,  asbest os- f r ee,  [ 300]  [ _____]  mm squar e and [ 2. 4]  
[ 3. 2]  mm t hi ck.   Pr ovi de col or  and pat t er n uni f or ml y di st r i but ed 
t hr oughout  t he t hi ckness of  t he t i l e.   

[ Pr ovi de Vi nyl  Composi t i on Ti l e cont ai ni ng a mi ni mum of  10 per cent  r ecycl ed 
cont ent . ]

2. 2   SHEET VI NYL FLOORI NG [ TYPE [ A]  [ _____] ]

Conf or m t o JI S A 5705 and a mi ni mum [ 1800 mm]  [ 3660 mm]  wi de.   Ext end 
col or  and pat t er n t hr ough t he t ot al  t hi ckness of  t he mat er i al .   As 
r equi r ed,  pr ovi de wel di ng r ods as r ecommended by t he manuf act ur er  f or  heat  
wel di ng of  j oi nt s.

2. 3   LUXURY VI NYL TI LE [ TYPE [ A] [ _____] ]

Conf or m t o JI S A 5705 pr i nt ed f i l m wi t h a mi ni mum wear  l ayer  t hi ckness [  
0. 50 mm ( 20 mi l ) ] [  0. 70 mm ( 30 mi l ) ] [ _____]  and mi ni mum over al l  t hi ckness 
[ [   2. 5 mm]  [ or ]  [   3 mm] ]  [   5 mm[  wi t h non sl i p/ ski d backi ng] ] .   
Pr ovi de[  [ 300 by 600]  [ _____]  mm] [  [ 300]  [ 400]  [ 450]  [ 600]  [ 900]  [ _____]  mm
 squar e] [ _____]  t i l e. [   Pr ovi de t i l e wi t h a f act or y pr ot ect i ve f i ni sh t hat  
enhances cl eanabi l i t y  and dur abi l i t y . ]

2. 4   SOLI D VI NYL TI LE [ TYPE [ A] [ _____] ]

Conf or m t o JI S A 5705 Cl ass I  monol i t hi c ( mi ni mum wear  l ayer  t hi ckness 3 mm
 and mi ni mum over al l  t hi ckness 3 mm,  Type [ A ( smoot h) ]  [ B ( embossed) ] .   
Pr ovi de [ 300]  [ 400]  [ 450]  [ 600]  [ 900]  [ _____]  mm squar e t i l e.

2. 5   WALL BASE

Pr ovi de [ 100]  [ 150]  mm hi gh and a mi ni mum 3. 175 mm t hi ck wal l  base.   
Pr ovi de [ pr ef or med]  [ j ob f or med]  cor ner s i n mat chi ng hei ght ,  shape,  and 
col or .  

2. 6   I NTEGRAL COVE BASE

Ext end i nt egr al  coved base f or  [ [ sheet  v i nyl ]  [ and]  [ sheet  l i nol eum]  
f l oor i ng up t he wal l  [ 100]  [ 150]  mm] .   Pr ovi de a [ v i nyl ]  [ or ]  [ r ubber ]  
[ c l ear  anodi zed al umi num] ,  [ squar e]  [ r ound]  cap st r i p and vi nyl ,  r ubber ,  
or  wood f i l l et  st r i p wi t h a mi ni mum r adi us of  19 mm f or  i nt egr al  coved 
bases [ at  per i met er  and f i xed ver t i cal  i nt er r upt i ons t o f l oor i ng]  [ as 
shown] .   Pr ovi de i nt egr al  cove of  t he same mat er i al  as f l oor i ng.   [ Pr ovi de 
i nsi de and out si de cor ner  pr ot ect or s of  [ [ _____] - col or ed anodi zed 
al umi num]  [ c l ear  anodi zed al umi num]  [ or ]  [ pl ast i c]  appr oved by f l oor i ng 
manuf act ur er . ]

2. 7   STAI R TREADS,  RI SERS AND STRI NGERS

Pr ovi de ei t her  a one pi ece nosi ng/ t r ead/ r i ser  or  a t wo pi ece nosi ng/ t r ead 
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desi gn wi t h a mat chi ng coved r i ser .

2. 8   MOULDI NG

Pr ovi de t aper ed moul di ngs of  [ [ v i nyl ]  [ or ]  [ r ubber ] ]  [ [ _____] - col or ed 
anodi zed al umi num]  [ c l ear  anodi zed al umi num]  and t ypes as r ecommended by 
f l oor i ng manuf act ur er  f or  bot h edges and t r ansi t i ons of  f l oor i ng mat er i al s 
speci f i ed.   Pr ovi de ver t i cal  l i p on moul di ng of  maxi mum 6 mm.   Pr ovi de 
bevel  change i n l evel  bet ween 6 and 13 mm wi t h a s l ope no gr eat er  t han 1: 2.

2. 9   ADHESI VES

Pr ovi de adhesi ves f or  f l oor i ng,  base and accessor i es as r ecommended by t he 
manuf act ur er  or  per  JI S A 5536 and compl y wi t h l ocal  i ndoor  ai r  qual i t y 
st andar ds.   Submi t  manuf act ur er ' s descr i pt i ve dat a,  document at i on st at i ng 
physi cal  char act er i st i cs,  and mi l dew and ger mi ci dal  char act er i st i cs.

2. 10   SURFACE PREPARATI ON MATERI ALS

Pr ovi de sur f ace pr epar at i on mat er i al s,  such as panel  t ype under l ayment ,  
l i ni ng f el t ,  and f l oor  cr ack f i l l er s as r ecommended by t he f l oor i ng 
manuf act ur er  f or  t he subf l oor  condi t i ons.   Use one of  t he f ol l owi ng 
subst r at es:

[ a.  Par t i c l eboar d:  As speci f i ed i n Sect i on 06 10 00 ROUGH CARPENTRY. ]

[ b.  Fi ber boar d:  As speci f i ed i n Sect i on 06 10 00 ROUGH CARPENTRY. ]

[ c.  Cor k:  As speci f i ed i n Sect i on 06 10 00 ROUGH CARPENTRY. ]

[ d.  Cement - f i ber  boar d:  As speci f i ed i n Sect i on 09 29 00 GYPSUM BOARD. ]

[ e.  Pl ywood:  As speci f i ed i n Sect i on 06 10 00 ROUGH CARPENTRY. ]

[ f .  Concr et e. ]

2. 11   POLI SH/ FI NI SH

Pr ovi de pol i sh f i ni sh as r ecommended by t he manuf act ur er .

2. 12   CAULKI NG AND SEALANTS

Pr ovi de caul k i ng and seal ant s i n accor dance wi t h Sect i on 07 92 00 JOI NT 
SEALANTS.

2. 13   MANUFACTURER' S COLOR,  PATTERN AND TEXTURE

Pr ovi de col or ,  pat t er n and t ext ur e f or  r esi l i ent  f l oor i ng and accessor i es 
[ sel ect ed f r om manuf act ur er ' s st andar d col or s]  [ [ _____] .   Col or  l i s t ed i s 
not  i nt ended t o l i mi t  t he sel ect i on of  equal  col or s f r om ot her  
manuf act ur er s] . [   Pr ovi de f l oor  pat t er ns as speci f i ed on t he [ dr awi ngs 
Sheet  No.  [ _____] ]  [ _____] . ]   Pr ovi de f l oor i ng i n any one cont i nuous ar ea 
or  r epl acement  of  damaged f l oor i ng i n cont i nuous ar ea f r om same pr oduct i on 
r un wi t h same shade and pat t er n.   Submi t  scal ed dr awi ngs i ndi cat i ng 
pat t er ns ( i ncl udi ng l ocat i on of  pat t er ns and col or s)  and di mensi ons.   
Submi t  manuf act ur er ' s descr i pt i ve dat a and [ t hr ee]  [ _____]  sampl es of  each 
i ndi cat ed col or  and t ype of  f l oor i ng,  base,  moul di ngs,  and accessor i es 
s i zed a mi ni mum 60 by 100 mm.   Submi t  Dat a Package 1 i n accor dance wi t h 
Sect i on 01 78 23 OPERATI ON AND MAI NTENANCE DATA.
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2. 14   FI RE RESI STANCE TESTI NG REQUI REMENTS

Pr ovi de a mi ni mum aver age cr i t i cal  r adi ant  f l ux of  [ 0. 22] [ 0. 45]  wat t s per  
squar e cent i met er  f or  f l oor i ng i n cor r i dor s and exi t s when t est ed i n 
accor dance wi t h ASTM E648.

PART 3   EXECUTI ON

3. 1   EXAMI NATI ON

Exami ne and ver i f y t hat  s i t e condi t i ons ar e i n agr eement  wi t h t he desi gn 
package.   Repor t  al l  condi t i ons t hat  wi l l  pr event  a pr oper  i nst al l at i on.   
Do not  t ake any cor r ect i ve act i on wi t hout  wr i t t en per mi ssi on f r om t he 
Gover nment .   Wor k wi l l  pr oceed onl y when condi t i ons have been cor r ect ed 
and accept ed by t he i nst al l er .   Submi t  manuf act ur er ' s pr i nt ed i nst al l at i on 
i nst r uct i ons f or  al l  f l oor i ng mat er i al s and accessor i es,  i ncl udi ng 
pr epar at i on of  subst r at e,  seami ng t echni ques,  and r ecommended adhesi ves.

3. 2   SURFACE PREPARATI ON

Pr ovi de a smoot h,  t r ue,  l evel  pl ane f or  sur f ace pr epar at i on of  t he 
f l oor i ng,  except  wher e i ndi cat ed as s l oped.   Fl oor  t o be f l at  t o wi t hi n 
4. 75 i n 3048 mm.   Pr epar e subf l oor  i n accor dance wi t h f l oor i ng 
manuf act ur er ' s r ecommended i nst r uct i ons.   Pr epar e t he sur f aces of  
l i ght wei ght  concr et e s l abs ( as def i ned by t he f l oor i ng manuf act ur er )  as 
r ecommended by t he f l oor i ng manuf act ur er .  Fl oor  f i l l s  or  t oppi ngs may be 
r equi r ed as r ecommended by t he f l oor i ng manuf act ur er .   I nst al l  
under l ayment s,  when r equi r ed by t he f l oor i ng manuf act ur er ,  i n accor dance 
wi t h manuf act ur er ' s r ecommended pr i nt ed i nst al l at i on i nst r uct i ons.   Bef or e 
any wor k under  t hi s sect i on i s begun,  cor r ect  al l  def ect s such as r ough or  
scal i ng concr et e,  chal k and dust ,  cr acks,  l ow spot s,  hi gh spot s,  and 
uneven sur f aces.   Repai r  al l  damaged por t i ons of  concr et e s l abs as 
r ecommended by t he f l oor i ng manuf act ur er .   Remove concr et e cur i ng and 
seal er  compounds f r om t he sl abs,  ot her  t han t he t ype t hat  does not  
adver sel y af f ect  adhesi on.   Remove pai nt ,  var ni sh,  oi l s ,  r el ease agent s,  
seal er s,  waxes,  and adhesi ves,  as r equi r ed by t he f l oor i ng pr oduct  i n 
accor dance wi t h manuf act ur er ' s pr i nt ed i nst al l at i on i nst r uct i ons.

3. 3   MOI STURE,  ALKALI NI TY AND BOND TESTS

Det er mi ne t he sui t abi l i t y  of  t he concr et e subf l oor  f or  r ecei v i ng t he 
r esi l i ent  f l oor i ng wi t h r egar d t o moi st ur e cont ent  and pH l evel  by 
moi st ur e and al kal i ni t y t est s.   Conduct  moi st ur e t est i ng r ecommended by 
t he f l oor i ng manuf act ur er .   Conduct  al kal i ni t y t est i ng as r ecommended by 
t he f l oor i ng manuf act ur er .   Det er mi ne t he compat i bi l i t y  of  t he r esi l i ent  
f l oor i ng adhesi ves t o t he concr et e f l oor s by a bond t est  i n accor dance 
wi t h t he f l oor i ng manuf act ur er ' s r ecommendat i ons.   Submi t  copy of  t est  
r epor t s f or  moi st ur e and al kal i ni t y cont ent  of  concr et e s l ab,  and bond 
t est  st at i ng dat e of  t est ,  per son conduct i ng t he t est ,  and t he ar ea t est ed.

3. 4   GENERAL I NSTALLATI ON

Do not  i nst al l  bui l di ng const r uct i on mat er i al s t hat  show vi sual  evi dence 
of  bi ol ogi cal  gr owt h.   I nst al l at i on shal l  compl y wi t h MLI T SS Chapt er  19.

3. 5   PLACI NG VI NYL COMPOSI TI ON,  LI NOLEUM AND SOLI D VI NYL TI LES

I nst al l  t i l e f l oor i ng and accessor i es i n accor dance wi t h manuf act ur er ' s 
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pr i nt ed i nst al l at i on i nst r uct i ons.   Pr epar e and appl y adhesi ves i n 
accor dance wi t h manuf act ur er ' s di r ect i ons.   Keep t i l e l i nes and j oi nt s 
squar e,  symmet r i cal ,  t i ght ,  and even.   Keep each f l oor  i n t r ue,  l evel  
pl ane,  except  wher e s l ope i s i ndi cat ed.   Var y edge wi dt h as necessar y t o 
mai nt ai n f ul l - s i ze t i l es i n t he f i el d,  no edge t i l e t o be l ess t han 
one- hal f  t he f i el d t i l e s i ze,  except  wher e i r r egul ar  shaped r ooms make i t  
i mpossi bl e.   Cut  f l oor i ng t o f i t  ar ound al l  per manent  f i x t ur es,  bui l t - i n 
f ur ni t ur e and cabi net s,  pi pes,  and out l et s.   Cut ,  f i t ,  and scr i be edge 
t i l e t o wal l s and par t i t i ons af t er  f i el d f l oor i ng has been appl i ed.

3. 6   PLACI NG LUXURY VI NYL TI LES

[ I nst al l  l uxur y v i nyl  t i l e f l oor i ng usi ng [ gl ue down]  [ l oose l ay ( r oom 
per i mt er  adhesi ve onl y) ]  i nst al l at i on.   ] I nst al l  f l oor i ng and accessor i es  
i n accor dance wi t h manuf act ur er ' s pr i nt ed i nst al l at i on i nst r uct i ons.   
Pr epar e and appl y adhesi ves i n accor dance wi t h manuf act ur er ' s di r ect i ons 
f or  i nst al l at i on met hod speci f i ed.   Keep t i l e l i nes and j oi nt s squar e,  
symmet r i cal ,  t i ght ,  and even.   Keep each f l oor  i n t r ue,  l evel  pl ane,  
except  wher e s l ope i s i ndi cat ed.   Var y edge wi dt h as necessar y t o mai nt ai n 
f ul l - s i ze t i l es i n t he f i el d,  no edge t i l e t o be l ess t han one- hal f  t he 
f i el d t i l e s i ze,  except  wher e i r r egul ar  shaped r ooms make i t  i mpossi bl e.   
Cut  f l oor i ng t o f i t  ar ound al l  per manent  f i x t ur es,  bui l t - i n f ur ni t ur e and 
cabi net s,  pi pes,  and out l et s.   Cut ,  f i t ,  and scr i be edge t i l e t o wal l s and 
par t i t i ons af t er  f i el d f l oor i ng has been appl i ed.

3. 7   PLACI NG SHEET VI NYL FLOORI NG

I nst al l  sheet  v i nyl  f l oor i ng and accessor i es i n accor dance wi t h 
manuf act ur er ' s pr i nt ed i nst al l at i on i nst r uct i ons.   Pr epar e and appl y 
adhesi ves i n accor dance wi t h manuf act ur er ' s pr i nt ed di r ect i ons.   Pr ovi de 
squar e,  symmet r i cal ,  t i ght ,  and even f l oor i ng l i nes and j oi nt s.   Keep each 
f l oor  i n t r ue,  l evel  pl ane,  except  wher e s l ope i s i ndi cat ed.   Cut  f l oor i ng 
t o f i t  ar ound al l  per manent  f i x t ur es,  bui l t - i n f ur ni t ur e and cabi net s,  
pi pes,  and out l et s.   Lay out  sheet s t o mi ni mi ze wast e.   Cut ,  f i t ,  and 
scr i be f l oor i ng t o wal l s and par t i t i ons af t er  f i el d f l oor i ng has been 
appl i ed. [   Pr ovi de [ chemi cal l y bonded]  [ or ]  [ heat  wel ded]  seams and edges  
[ i n r ooms [ _____] ]  [ shown on t he dr awi ngs]  i n accor dance wi t h t he 
manuf act ur er ' s wr i t t en i nst al l at i on i nst r uct i ons.   Fi ni sh j oi nt s f l ush,  
f r ee f r om voi ds,  r ecesses,  and r ai sed ar eas. ]   [ I nst al l  f l oor i ng wi t h an 
i nt egr al  coved base. ]

3. 8   PLACI NG SHEET LI NOLEUM FLOORI NG

I nst al l  sheet  l i nol eum f l oor i ng and accessor i es i n accor dance wi t h 
manuf act ur er ' s pr i nt ed i nst al l at i on i nst r uct i ons.   Pr epar e and appl y 
adhesi ves i n accor dance wi t h manuf act ur er ' s pr i nt ed di r ect i ons.   Pr ovi de 
squar e,  symmet r i cal ,  t i ght ,  and even f l oor i ng l i nes and j oi nt s.   Keep each 
f l oor  i n t r ue,  l evel  pl ane,  except  wher e s l ope i s i ndi cat ed.   Cut  f l oor i ng 
t o f i t  ar ound al l  per manent  f i x t ur es,  bui l t - i n f ur ni t ur e and cabi net s,  
pi pes,  and out l et s.   Lay out  sheet s t o mi ni mi ze wast e.   Cut ,  f i t ,  and 
scr i be f l oor i ng t o wal l s and par t i t i ons af t er  f i el d f l oor i ng has been 
appl i ed.   Cut  seams by over l appi ng or  under scr i bi ng as r ecommended by t he 
manuf act ur er .   [ Pr ovi de heat  wel ded seams [ i n r ooms [ _____] ]  [ as shown on 
t he dr awi ngs]  i n accor dance wi t h t her e manuf act ur er ' s wr i t t en i nst al l at i on 
i nst r uct i ons. ]   Fi ni sh j oi nt s f l ush,  f r ee f r om voi ds,  r ecesses,  and r ai sed 
ar eas.   [ I nst al l  f l oor i ng wi t h an i nt egr al  coved base. ]
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3. 9   PLACI NG CORK FLOORI NG

I nst al l  cor k [ t i l e]  [ pl ank f l oor i ng]  and accessor i es i n accor dance wi t h 
manuf act ur er ' s i nst al l at i on i nst r uct i ons.   Pr epar e and appl y adhesi ves i n 
accor dance wi t h manuf act ur er ' s di r ect i ons.   Pr ovi de squar e,  symmet r i cal ,  
t i ght ,  and even f l oor i ng l i nes and j oi nt s except  wher e s l ope i s 
i ndi cat ed.   Keep each f l oor  i n t r ue,  l evel  pl ane,  except  wher e s l ope i s 
i ndi cat ed.   [ Var y wi dt h of  edge t i l es as necessar y t o mai nt ai n f ul l - s i ze 
t i l es i n f i el d,  whi l e keepi ng edge t i l es l ar ger  t han one- hal f  f ul l  s i ze,  
except  wher e i r r egul ar - shaped r ooms make i t  i mpossi bl e. ]   Cut  and f i t  
f l oor i ng ar ound al l  per manent  f i x t ur es,  bui l t - i n f ur ni t ur e and cabi net s,  
pi pes,  and out l et s.   Cut ,  f i t  and scr i be f l oor i ng t o wal l s and par t i t i ons 
af t er  f i el d f l oor i ng has been appl i ed.

3. 10   PLACI NG FEATURE STRI PS

I nst al l  f eat ur e st r i ps i n accor dance wi t h manuf act ur er ' s pr i nt ed 
i nst al l at i on i nst r uct i ons.   Pr epar e and appl y adhesi ves i n accor dance wi t h 
manuf act ur er ' s pr i nt ed di r ect i ons.

3. 11   PLACI NG MOULDI NG

Pr ovi de moul di ng wher e f l oor i ng t er mi nat i on i s hi gher  t han t he adj acent  
f i ni shed f l oor i ng and at  t r ansi t i ons bet ween di f f er ent  f l oor i ng 
mat er i al s.   When r equi r ed,  l ocat e moul di ng under  door  cent er l i ne.   
Moul di ng i s not  r equi r ed at  door ways wher e t hr eshol ds ar e pr ovi ded.   
[ Secur e moul di ng wi t h adhesi ve as r ecommended by t he manuf act ur er .   
Pr epar e and appl y adhesi ves i n accor dance wi t h manuf act ur er ' s pr i nt ed 
di r ect i ons. ]  [ Anchor  al umi num moul di ng t o f l oor  sur f aces as r ecommended by 
t he manuf act ur er . ]

3. 12   PLACI NG WALL BASE

I nst al l  wal l  base i n accor dance wi t h manuf act ur er ' s pr i nt ed i nst al l at i on 
i nst r uct i ons.   Pr epar e and appl y adhesi ves i n accor dance wi t h 
manuf act ur er ' s pr i nt ed di r ect i ons.   Ti ght en base j oi nt s and make even wi t h 
adj acent  r esi l i ent  f l oor i ng.   Fi l l  voi ds al ong t he t op edge of  base at  
masonr y wal l s wi t h caul k.   Rol l  ent i r e ver t i cal  sur f ace of  base wi t h hand 
r ol l er ,  and pr ess t oe of  base wi t h a st r ai ght  pi ece of  wood t o ensur e 
pr oper  al i gnment .   Avoi d excess adhesi ve i n cor ner s.

3. 13   PLACI NG STAI R TREADS,  RI SERS,  AND STRI NGERS

Secur e and i nst al l  st ai r  t r eads,  r i ser s,  and st r i nger s i n accor dance wi t h 
manuf act ur er ' s pr i nt ed i nst al l at i on i nst r uct i ons.   Cover  t he sur f ace of  
t r eads and r i ser s[  t he f ul l  wi dt h of  t he st ai r s] [  wi t hi n 150 mm t o t he 
st ai r  edges] .   Pr ovi de equal  l engt h pi eces but t ed t oget her  t o cover  t he 
t r eads and r i ser s f or  st ai r s wi der  t han manuf act ur er ' s st andar d l engt hs.   
[ Pr ovi de st r i nger  angl es on bot h t he wal l  and bani st er  s i des of  t he 
st ai r s,  and l andi ng t r i m. ]

3. 14   PLACI NG I NTEGRAL COVED BASE

I nst al l  i nt egr al  cove base i n accor dance wi t h manuf act ur er ' s pr i nt ed 
i nst al l at i on i nst r uct i ons.   Pr epar e and appl y adhesi ves i n accor dance wi t h 
manuf act ur er ' s pr i nt ed di r ect i ons.   Shape i nt egr al  coved base by ext endi ng 
t he f l oor i ng mat er i al  [ 100]  [ 150]  [ _____]  mm ont o t he wal l  sur f ace.   
Suppor t  cove by a f i l l er .   Pr ovi de a cap st r i p at  t he t op of  t he base.   
Fi l l  voi ds al ong t he t op edge of  base at  masonr y wal l s wi t h caul k.
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3. 15   CLEANI NG

I mmedi at el y upon compl et i on of  i nst al l at i on of  f l oor i ng i n a r oom or  an 
ar ea,  dr y and cl ean t he f l oor i ng and adj acent  sur f aces t o r emove al l  
sur pl us adhesi ve.   Cl ean f l oor i ng as r ecommended i n accor dance wi t h 
manuf act ur er ' s pr i nt ed mai nt enance i nst r uct i ons and wi t hi n t he r ecommended 
t i me f r ame.   As r equi r ed by t he manuf act ur er ,  appl y t he r ecommended number  
of  coat s and t ype of  pol i sh and f i ni sh i n accor dance wi t h manuf act ur er ' s 
wr i t t en i nst r uct i ons.

3. 16   PROTECTI ON

Fr om t he t i me of  i nst al l at i on unt i l  accept ance,  pr ot ect  f l oor i ng f r om 
damage as r ecommended by t he f l oor i ng manuf act ur er .   Remove and r epl ace 
f l oor i ng whi ch becomes damaged,  l oose,  br oken,  or  cur l ed and wal l  base 
whi ch i s not  t i ght  t o wal l  or  secur el y adher ed.

       - -  End of  Sect i on - -

SECTI ON 09 65 00  Page 8



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

SECTI ON 09 68 00

CARPETI NG
11/ 17

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

ASTM I NTERNATI ONAL ( ASTM)

ASTM D2859 ( 2016)  St andar d Test  Met hod f or  I gni t i on 
Char act er i st i cs of  Fi ni shed Text i l e Fl oor  
Cover i ng Mat er i al s

ASTM E648 ( 2017a)  St andar d Test  Met hod f or  Cr i t i cal  
Radi ant  Fl ux of  Fl oor - Cover i ng Syst ems 
Usi ng a Radi ant  Heat  Ener gy Sour ce

CALI FORNI A DEPARTMENT OF PUBLI C HEALTH ( CDPH)

CDPH SECTI ON 01350 ( 2017;  Ver si on 1. 2)  St andar d Met hod f or  
t he Test i ng and Eval uat i on of  Vol at i l e 
Or gani c Chemi cal  Emi ssi ons f r om I ndoor  
Sour ces usi ng Envi r onment al  Chamber s

I NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON ( I SO)

I SO 2551 ( 1981)  Machi ne- made Text i l e Fl oor  
Cover i ngs -  Det er mi nat i on of  Di mensi onal  
Changes Due t o t he Ef f ect s of  Var i ed Wat er  
and Heat  Condi t i ons

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S A 1125 ( 2015)  Met hods Of  Test  For  Moi st ur e 
Cont ent  Of  Aggr egat e And Sur f ace Moi st ur e 
I n Aggr egat e By Dr yi ng

JI S K 2265- 1 ( 2007)  Det er mi nat i on of  f l ash poi nt  -  Par t  
1:  Tag cl osed cup met hod

JI S K 7134 ( 1999) Cel l ul ar  r ubber  and pl ast i cs -  
Det er mi nat i on of  dynami c cushi oni ng 
per f or mance

JI S L 0805 ( 2005) Gr ay Scal e f or  Assessi ng St ai ni ng

JI S L 0849 ( 2013)  Test  Met hods f or  col or  f ast ness t o 
r ubbi ng

JI S L 1021- 3 ( 2007) Text i l e f l oor  cover i ngs -  Par t  3:  
Det er mi nat i on of  t hi ckness
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JI S L 1021- 4 ( 2007) Text i l e f l oor  cover i ngs -  Par t  4:  
Met hods f or  det er mi nat i on of  mass

JI S L 1021- 5 ( 2007) Text i l e f l oor  cover i ngs -  Par t  5:  
Det er mi nat i on of  number  of  t uf t s and/ or  
l oops per  uni t .

JI S L 1021- 10 ( 2007) Text i l es f l oor  cover i ngs -  Par t  10:  
Test  Met hods f or  di mensi onal  changes due 
t o wat er  and heat  ef f ect s

JI S L 1021- 13 ( 2007) Text i l e f l oor  cover i ngs -  Par t  13:  
Assessment  of  changes i n appear ance

JI S L 1902 ( 2015) Ant i mi cr obi al  Fabr i c Test

JI S L 4405 ( 2008)  Tuf t ed Pi l e Car pet

JI S L 4406 ( 2008)  Ti l e Car pet

MI NI STRY OF LAND,  I NFRASTRUCTURE,  TRANSPORT AND TOURI SM ( MLI T)

MLI T SS Chapt er  19 ( 2019)  Publ i c Bui l di ng Const r uct i on 
St andar d Speci f i cat i ons Chapt er  19:  
I nt er i or  Fi ni shi ng Wor ks

1. 2   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  [ Cont r act or  Qual i t y 
Cont r ol  appr oval . ]  [ i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng 
t he " G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  
f or  t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

I nst al l at i on Dr awi ngs;  G[ ,  [ _____] ]

SD- 10 Oper at i on and Mai nt enance Dat a

Cl eani ng and Pr ot ect i on

Mai nt enance Ser vi ce

Mai nt enance Ser vi ce I nf or mat i on

SD- 11 Cl oseout  Submi t t al s

War r ant y
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1. 3   CERTI FI CATI ONS

1. 3. 1   I ndoor  Ai r  Qual i t y Cer t i f i cat i ons

1. 3. 1. 1   Fl oor  Cover i ng Mat er i al s

Pr ovi de pr oduct s cer t i f i ed t o meet  i ndoor  ai r  qual i t y r equi r ement s by 
pr ovi di ng t he cer t i f i cat i on or  val i dat i on by ot her  t hi r d- par t y pr ogr am 
t hat  pr oduct s meet  t he r equi r ement s of  t hi s Sect i on.   Pr ovi de cur r ent  
pr oduct  cer t i f i cat i on document at i on f r om cer t i f i cat i on body.   When pr oduct  
does not  have cer t i f i cat i on,  pr ovi de val i dat i on t hat  pr oduct  meet s t he 
i ndoor  ai r  qual i t y pr oduct  r equi r ement s c i t ed her ei n.

1. 4   DELI VERY,  STORAGE,  AND HANDLI NG

Del i ver  mat er i al s t o t he s i t e i n t he manuf act ur er ' s or i gi nal  wr appi ngs and 
packages cl ear l y l abel ed wi t h t he manuf act ur er ' s name,  br and name,  s i ze,  
dye l ot  number ,  and r el at ed i nf or mat i on.   Remove mat er i al s f r om packagi ng 
and st or e t hem i n a c l ean,  dr y,  wel l  vent i l at ed ar ea ( 100 per cent  out si de 
ai r  suppl y,  mi ni mum of  1. 5 ai r  changes per  hour ,  and no r eci r cul at i on) ,  
pr ot ect ed f r om damage,  soi l i ng,  and moi st ur e,  and st r ong cont ami nant  
sour ces and r esi dues,  and mai nt ai n at  a t emper at ur e above 16 degr ees C f or  
2 days pr i or  t o i nst al l at i on.   Do not  st or e car pet  or  car pet  t i l es wi t h 
mat er i al s whi ch have hi gh emi ssi ons of  vol at i l e or gani c compounds ( VOCs)  
or  ot her  cont ami nant s,  i ncl udi ng pai nt s and adhesi ves.   Do not  st or e 
car pet  near  mat er i al s t hat  may of f  gas or  emi t  har mf ul  f umes,  such as 
ker osene heat er s,  f r esh pai nt ,  or  adhesi ves.

1. 5   AMBI ENT CONDI TI ONS

Mai nt ai n ar eas i n whi ch car pet i ng i s t o be i nst al l ed at  a t emper at ur e above
 16 degr ees C and bel ow 32 degr ees C f or  2 days bef or e i nst al l at i on,  
dur i ng i nst al l at i on,  and f or  2 days af t er  i nst al l at i on.   Pr ovi de t empor ar y 
vent i l at i on dur i ng wor k of  t hi s sect i on.   Mai nt ai n a mi ni mum t emper at ur e of
 13 degr ees C t her eaf t er  f or  t he dur at i on of  t he cont r act .

1. 6   WARRANTY

Pr ovi de manuf act ur er ' s st andar d per f or mance guar ant ees or  war r ant i es 
i ncl udi ng mi ni mum t en year  wear  war r ant y,  t wo year  mat er i al  and 
wor kmanshi p and t en year  t uf t  bi nd and del ami nat i on.

PART 2   PRODUCTS

2. 1   CARPET

Fur ni sh f i r st  qual i t y car pet  t hat  i s  f r ee of  v i sual  bl emi shes,  st r eaks,  
poor l y dyed ar eas,  f uzzi ng of  pi l e yar n,  spot s or  st ai ns,  and ot her  
physi cal  and manuf act ur i ng def ect s.   Pr ovi de car pet  mat er i al s and 
t r eat ment s as r easonabl y nonal l er geni c and f r ee of  ot her  r ecogni zed heal t h 
hazar ds.   Pr ovi de a st at i c cont r ol  const r uct i on on al l  gr ade car pet s whi ch 
gi ves adequat e dur abi l i t y  and per f or mance.   Submi t  manuf act ur er ' s cat al og 
dat a and pr i nt ed document at i on st at i ng physi cal  char act er i st i cs,  
dur abi l i t y ,  r esi st ance t o f adi ng,  and f l ame r esi st ance char act er i st i cs f or  
each t ype of  car pet  mat er i al  and i nst al l at i on accessor y.   Submi t  
manuf act ur er ' s Pr oduct  Dat a f or  1)  Car pet ,  2)  Mol di ngs,  and 3)  Car pet  
Cushi on.   Al so,  submi t  Sampl es of  t he f ol l owi ng:

a.   Car pet :   [ Two]  [ _____]  " Pr oduct i on Qual i t y"  sampl es 450 by 450 mm of  

SECTI ON 09 68 00  Page 3



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

each car pet  pr oposed f or  use,  showi ng qual i t y,  pat t er n,  and col or  
speci f i ed

b.   Mol di ngs:   [ Two]  [ _____]  sampl es of  each t ype mi ni mum 300 mm l ong

c.   Car pet  Cushi on:   [ Two]  [ _____]  sampl es mi ni mum 150 by 150 mm 

2. 1. 1   I ndoor  Ai r  Qual i t y Requi r ement s

Pr oduct s must  meet  emi ssi ons r equi r ement s of  CDPH SECTI ON 01350.   Pr ovi de 
cer t i f i cat i on or  val i dat i on of  i ndoor  ai r  qual i t y f or  car pet .

2. 1. 2   Physi cal  Char act er i st i cs f or  [ Br oadl oom]  [ Modul ar  Ti l e]  [ Ent r ance]  
Car pet

2. 1. 2. 1   Car pet  Const r uct i on

[ Tuf t ed]  [ Woven]  [ Bonded]  [ Needl ebond]  [ Needl e Fel t ]  [ _____]

2. 1. 2. 2   Type

[ Br oadl oom [ 3. 6]  [ 1. 8]  m mi ni mum usabl e car pet  wi dt h [ wi t h except i on of  
cor r i dor s]  [ and]  [ st ai r s]  [ _____] . ] [ Modul ar  t i l e [ 450 by 450]  [ 500 by 500]  
[ 600 by 600]  [ 914 by 305]  [ 1219 by 305]  [ _____]  mm squar e wi t h 0. 15 
per cent  gr owt h/ shr i nk r at e i n accor dance wi t h I SO 2551 or  JI S L 1021- 10. ]   
[ Ent r ance [ 450 by 450]  [ _____]  mm squar e [ 3. 6]  [ 1. 8]  m wi dt h [ _____]  mat  
s i ze. ]

2. 1. 2. 3   Pi l e Type

[ Level - l oop]  [ Mul t i l evel  l oop]  [ Cut  and l oop]  [ Fr i eze]  [ Cut  pi l e]  [ Random 
shear ed]  [ Level  t i p shear ]

2. 1. 2. 4   Pi l e Fi ber

Commer ci al  100 per cent  br anded ( f eder al l y r egi st er ed t r ademar k)  [ nyl on 
cont i nuous f i l ament ]  [ nyl on st apl e] .

2. 1. 2. 5   Gauge or  Pi t ch

Mi ni mum [ _____]  mm i n accor dance wi t h JI S L 1021- 5.

2. 1. 2. 6   St i t ches or  Rows/ Wi r es

Mi ni mum [ _____]  per  squar e met er

2. 1. 2. 7   Sur f ace Pi l e Wei ght

Mi ni mum [ _____]  kg/ squar e met er .   Thi s does not  i ncl ude wei ght  of  
backi ngs.   Det er mi ne wei ght  i n accor dance wi t h JI S L 1021- 4.

2. 1. 2. 8   Pi l e Thi ckness

Mi ni mum [ _____]  mm i n accor dance wi t h JI S L 1021- 3.

2. 1. 2. 9   Pi l e Densi t y

Mi ni mum [ _____]
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2. 1. 2. 10   Dye Met hod

[ Sol ut i on dyed]  [ St ock dyed]  [ Yar n ( or  Skei n)  dyed]  [ Pi ece dyed]  [ Space 
dyed]  [ Cont i nuous dyed]

2. 1. 2. 11   Backi ng Mat er i al s

Pr ovi de pr i mar y backi ng mat er i al s l i ke [ t hose cust omar i l y used and 
accept ed by t he t r ade f or  each t ype of  car pet ]  [ pol ypr opyl ene]  [ synt het i c 
mat er i al ]   [ r ubber ]  [ j ut e]  [ cot t on]  [ _____] .   Pr ovi de secondar y backi ng t o 
sui t  pr oj ect  r equi r ement s of  t hose cust omar i l y used and accept ed by t he 
t r ade f or  each t ype of  car pet .

2. 1. 2. 12   At t ached Cushi on

Pr ovi de an at t ached cushi on [ chemi cal l y f r ot hed pol yur et hane wi t h mi ni mum 
wei ght  of  0. 610 kg/ sq.  m,  mi ni mum densi t y of  176 kg/ cubi c m]  [ mechani cal l y 
f r ot hed pol yur et hane wi t h mi ni mum wei ght  of  0. 745 kg/ sq.  m,  mi ni mum 
densi t y of  224 kg/ cubi c m,  mi ni mum t hi ckness of  2. 5 mm,  and maxi mum 
compr essi on r esi st ance of  34. 5 kPa,  and compr essi on set  of  15 per cent  i n 
accor dance wi t h JI S K 7134] .   Do not  exceed t he maxi mum ash cont ent  of  50 
per cent .   Pass t he accel er at ed agi ng t est  i n accor dance wi t h [ JI S K 7134]  
f or  t he cushi on.

2. 2   PERFORMANCE REQUI REMENTS

2. 2. 1   Text ur e Appear ance Ret ent i on Rat i ng ( TARR)

Pr ovi de car pet  wi t h a gr eat er  t han or  equal  t o [ 3. 0 ( Heavy) ]  [ 3. 5 
( Sever e) ]  TARR t r af f i c  l evel  c l assi f i cat i on i n accor dance wi t h 
JI S L 1021- 13.

2. 2. 2   St at i c Cont r ol

Pr ovi de st at i c cont r ol  t o per manent l y r egul at e st at i c bui l dup t o l ess t han 
[ 3. 5]  [ 2. 0]  [ _____]  kV when t est ed at  20 per cent  r el at i ve humi di t y and 21 
degr ees C i n accor dance wi t h JI S L 4406.

2. 2. 3   Fl ammabi l i t y  and Cr i t i cal  Radi ant  Fl ux Requi r ement s

Compl y wi t h ASTM D2859 or  ASTM E648.   Pr ovi de car pet  i n cor r i dor s and 
exi t s wi t h a mi ni mum aver age cr i t i cal  r adi ant  f l ux of  [ 0. 22]  [ 0. 45]  wat t s 
per  squar e cent i met er  when t est ed i n accor dance wi t h ASTM D2859 or  
ASTM E648.   Fl ame t i me ear l i er  t han 20 seconds,  bur ned yar n shor t er  t han 
10 mm i n accor dance wi t h JI S L 4406.  Car pet  shal l  be f l amepr oof  i n 
accor dance wi t h Japan Fi r e Def ense Law and pr escr i bed i n Fi r e Ser vi ce Act  
( Act  No.  186 of  1948) .

2. 2. 4   Tuf t  Bi nd

Compl y wi t h JI S L 4405 f or  t uf t  bi nd f or ce r equi r ed t o pul l  a t uf t  or  l oop 
f r ee f r om car pet  backi ng wi t h a mi ni mum [ 40 N aver age f or ce f or  l oop pi l e 
br oadl oom]  [ 18 N aver age f or ce f or  cut  pi l e br oadl oom]  [ 36 N aver age f or ce 
f or  modul ar  car pet  t i l e] .  Pr ovi de t uf t  bi nd f or ce r equi r ed t o pul l  a t uf t  
or  l oop f r ee f r om car pet  backi ng wi t h a mi ni mum 24. 5 N aver age f or ce f or  
l oop pi l e i n accor dance wi t h JI S L 4406.
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2. 2. 5   Col or f ast ness t o Cr ocki ng

Compl y dr y and wet  cr ocki ng wi t h JI S L 0849 f or  al l  col or s.

2. 2. 6   Col or f ast ness t o Li ght

Compl y col or f ast ness t o l i ght  wi t h JI S L 0805/  JI S L 4406.

2. 2. 7   Col or f ast ness t o Wat er

Compl y col or f ast ness t o wat er  wi t h JI S L 1021- 10 and wi t h a mi ni mum 4. 0 
gr ay scal e r at i ng and a mi ni mum 4. 0 t r ansf er  scal e r at i ng.

2. 2. 8   Del ami nat i on St r engt h

Pr ovi de del ami nat i on st r engt h f or  t uf t ed car pet  wi t h a secondar y back of  
mi ni mum 440 N/ m.

2. 2. 9   Ant i mi cr obi al

Nont oxi c ant i mi cr obi al  t r eat ment  i n accor dance wi t h JI S L 1902 guar ant eed 
by t he car pet  manuf act ur er  t o l ast  t he l i f e of  t he car pet .

2. 3   CARPET CUSHI ON

[ 2. 3. 1   Fi ber  Cushi on

[ Rubber i zed hai r ,  mot hpr oof ed and st er i l i zed]  [ Rubber i zed j ut e [ wi t h 
mi ni mum 40 per cent  r ecycl ed cont ent ] ,  mot hpr oof ed and st er i l i zed]  
[ Synt het i c wi t h mi ni mum [ ___]  per cent  r ecycl ed cont ent ]  [ Resi nat ed,  
r ecycl ed t ext i l e] .

2. 3. 1. 1   Wei ght

[ _____]  g/ sq. m

2. 3. 1. 2   Thi ckness

[ _____]  mm pl us 5 per cent  maxi mum

2. 3. 1. 3   Densi t y

[ _____]  kg/ cu. m

] [ 2. 3. 2   Rubber  Cushi on

[ Fl at ]  [ Ri ppl ed waf f l e]  [ Text ur ed f l at ]  [ Rei nf or ced]  [ ,  wi t h mi ni mum 60 
per cent  r ecycl ed cont ent . ]

2. 3. 2. 1   Wei ght

[ _____]  g/ sq. m

2. 3. 2. 2   Thi ckness

[ _____]  mm pl us 5 per cent  maxi mum
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2. 3. 2. 3   Densi t y

[ _____]  kg/ cu. m

] [ 2. 3. 3   Pol yur et hane- Foam Cushi on

[ Gr af t ed pr i me]  [ Densi f i ed]  [ Bonded]  [ Mechani cal l y f r ot hed]  [ ,  wi t h 
mi ni mum 15 per cent  r ecycl ed cont ent ] .

2. 3. 3. 1   Thi ckness

[ _____]  mm pl us 5 per cent  maxi mum

2. 3. 3. 2   Densi t y

[ _____]  kg/ cu. m

] 2. 3. 4   Per f or mance Requi r ement s -  Cr i t i cal  Radi ant  Fl ux

Pr ovi de car pet  cushi on i n cor r i dor s and exi t s wi t h a mi ni mum aver age 
cr i t i cal  r adi ant  f l ux of  [ 0. 22] [ 0. 45]  wat t s per  squar e cent i met er  when 
t est ed i n accor dance wi t h ASTM E648.

2. 4   ADHESI VES AND CONCRETE PRI MER

Compl y wi t h appl i cabl e r egul at i ons r egar di ng t oxi c and hazar dous 
mat er i al s.   Pr ovi de wat er  r esi st ant ,  mi l dew r esi st ant ,  nonf l ammabl e,  and 
nonst ai ni ng adhesi ves and concr et e pr i mer s f or  car pet  i nst al l at i on as 
r equi r ed by t he car pet  manuf act ur er .   Pr ovi de r el ease adhesi ve f or  modul ar  
t i l e car pet  as r ecommended by t he car pet  manuf act ur er .   Pr ovi de adhesi ves 
f l ashpoi nt  of  mi ni mum 60 degr ees C i n accor dance wi t h JI S K 2265- 1.   
Non- aer osol  adhesi ve,  aer osol  adhesi ves,  and concr et e pr i mer  pr oduct s used 
on t he i nt er i or  of  t he bui l di ng ( def i ned as i nsi de of  t he weat her pr oof i ng 
syst em)  must  meet  emi ssi on r equi r ement s of  F 4- St ar .

2. 5   MOLDI NGS

Pr ovi de car pet  mol di ngs wher e f l oor  cover i ng mat er i al  changes or  car pet  
edge does not  abut  a ver t i cal  sur f ace.   Pr ovi de [ a heavy- dut y [ v i nyl ]  
[ r ubber ]  mol di ng desi gned f or  t he t ype of  car pet  bei ng i nst al l ed.   Pr ovi de 
f l oor  f l ange of  a mi ni mum [ 38 mm]  wi de.   Pr ovi de col or  t o mat ch [ r esi l i ent  
base]  [ _____] . ]  [ an al umi num mol di ng,  pi nl ess c l amp- down t ype,  desi gned 
f or  t he t ype of  car pet  bei ng i nst al l ed.   Pr ovi de [ nat ur al  col or  anodi zed]  
[ pr ef i ni shed col or  [ _____]  f i ni sh.   Pr ovi de a f l oor  f l ange of  a mi ni mum 38 
mm wi de and f ace a mi ni mum 16 mm wi de. ] ]

2. 6   TAPE

Pr ovi de t ape f or  seams as r ecommended by t he car pet  manuf act ur er  f or  t he 
t ype of  seam used i n br oadl oom i nst al l at i on.   Seam seal ant  must  have a 
maxi mum VOC cont ent  of  no mor e t han 50 gr ams/ l i t er .   Do not  use seal ant s 
t hat  cont ai n 1, 1, 1- t r i chl or oet hane or  t ol uene.

2. 7   COLOR,  TEXTURE,  AND PATTERN

Pr ovi de col or ,  t ext ur e,  and pat t er n i n accor dance wi t h t hi s sect i on or  as 
i ndi cat ed on t he dr awi ngs.
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PART 3   EXECUTI ON

3. 1   SURFACE PREPARATI ON

Do not  i nst al l  car pet  on sur f aces t hat  ar e unsui t abl e and wi l l  pr event  a 
pr oper  i nst al l at i on.   Pr epar e subf l oor  i n accor dance wi t h f l oor i ng 
manuf act ur er ' s r ecommended i nst r uct i ons.   Repai r  hol es,  cr acks,  
depr essi ons,  or  r ough ar eas usi ng mat er i al  r ecommended by t he car pet  or  
adhesi ve manuf act ur er .   Fr ee f l oor  of  any f or ei gn mat er i al s and sweep 
cl ean.   Bef or e begi nni ng wor k,  t est  subf l oor  wi t h gl ue and car pet  t o 
det er mi ne " open t i me"  and bond.   Submi t  [ t hr ee]  [ _____]  copi es of  t he 
manuf act ur er ' s pr i nt ed I nst al l at i on i nst r uct i ons f or  t he car pet ,  i ncl udi ng 
Sur f ace Pr epar at i on,  seami ng t echni ques,  and r ecommended adhesi ves and 
t apes.

3. 2   MOI STURE AND ALKALI NI TY TESTS

Test  concr et e s l ab f or  moi st ur e cont ent  i n accor dance wi t h JI S A 1125.   
Conf or m t o manuf act ur er  r ecommendat i ons f or  pH l evel  and al kal i ni t y of  t he 
concr et e subst r at e.   Submi t  [ t hr ee]  [ _____]  copi es of  r epor t s of  Moi st ur e 
and Al kal i ni t y Test s i ncl udi ng cont ent  of  concr et e s l ab st at i ng dat e of  
t est ,  per son conduct i ng t he t est ,  and t he ar ea t est ed.

3. 3   PREPARATI ON OF CONCRETE SUBFLOOR

Do not  commence i nst al l at i on of  t he car pet i ng unt i l  concr et e subst r at e i s 
at  l east  90 days ol d.   Pr epar e t he concr et e sur f aces i n accor dance wi t h 
t he car pet  manuf act ur er ' s i nst r uct i ons.   Mat ch car pet ,  when r equi r ed,  and 
adhesi ves t o pr event  of f - gassi ng t o a t ype of  cur i ng compounds,  l evel i ng 
agent s,  and concr et e seal er .

3. 4   I NSTALLATI ON

I nst al l at i on shal l  compl y wi t h MLI T SS Chapt er  19.  I sol at e ar ea of  
i nst al l at i on f r om r est  of  bui l di ng.   Per f or m al l  wor k by manuf act ur er ' s 
appr oved i nst al l er s.   Conduct  i nst al l at i on i n accor dance wi t h t he 
manuf act ur er ' s pr i nt ed i nst r uct i ons.   Pr ot ect  edges of  car pet  meet i ng har d 
sur f ace f l oor i ng wi t h mol di ng and i nst al l  i n accor dance wi t h t he mol di ng 
manuf act ur er ' s pr i nt ed i nst r uct i ons.   Use aut of oam mot hpr oof i ng syst em f or  
wool  car pet s.   Fol l ow vent i l at i on,  per sonal  pr ot ect i on,  and ot her  saf et y 
pr ecaut i ons r ecommended by t he adhesi ve manuf act ur er .   Cont i nue 
vent i l at i on dur i ng i nst al l at i on and f or  at  l east  72 hour s f ol l owi ng 
i nst al l at i on.   Do not  per mi t  t r af f i c  or  movement  of  f ur ni t ur e or  equi pment  
i n car pet ed ar ea f or  24 hour s af t er  i nst al l at i on.   Compl et e ot her  wor k 
whi ch woul d damage t he car pet  pr i or  t o i nst al l at i on of  car pet .   Submi t  
[ t hr ee]  [ _____]  copi es of  I nst al l at i on Dr awi ngs f or  1)  Car pet ,  2)  Car pet  
Cushi on,  and 3)  Mol di ngs i ndi cat i ng ar eas r ecei v i ng car pet ,  car pet  t ypes,  
pat t er ns,  di r ect i on of  pi l e,  l ocat i on of  seams,  and l ocat i ons of  edge 
mol di ng.

Do not  i nst al l  bui l di ng const r uct i on mat er i al s t hat  show vi sual  evi dence 
of  bi ol ogi cal  gr owt h.

3. 4. 1   Br oadl oom I nst al l at i on

I nst al l  br oadl oom car pet  [ di r ect  gl ue down]  [ pr e- appl i ed adhesi ve gl ue 
down]  smoot h,  uni f or m,  and secur e,  wi t h a mi ni mum of  seams.   Appl y 
r egul ar ,  unnot i ceabl e,  and t r eat ed seams wi t h a seam adhesi ve.   Run si de 
seams t owar d t he l i ght ,  wher e pr act i cal ,  and wher e such l ayout  does not  
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i ncr ease t he number  of  seams.   I nst al l  br eadt hs par al l el ,  wi t h car pet  pi l e 
i n t he same di r ect i on.   Mat ch pat t er ns accur at el y.   Neat l y cut  and f i t  
cut out s,  at  door  j ambs,  col umns and duct s secur el y.   Locat e seams at  
door ways par al l el  t o and cent er ed di r ect l y under  door s.   Do not  make seams 
per pendi cul ar  t o door s or  at  pi vot  poi nt s.   Pr ovi de seams at  changes i n 
di r ect i ons of  cor r i dor s t o f ol l ow t he wal l  l i ne par al l el  t o t he car pet  
di r ect i on.   Lay t he car pet  l engt hwi se down t he cor r i dor s wi t h wi dt hs l ess 
t han 1. 8 m.

3. 4. 2   Modul ar  Ti l e I nst al l at i on

I nst al l  modul ar  t i l es wi t h [ r el easabl e]  [ manuf act ur er  appr oved adhesi ve 
t ab syst em]  [ per manent  v i nyl - compat i bl e]  [ _____]  adhesi ve and snug 
j oi nt s.   Use [ monol i t hi c]  [ 1/ 4 t ur n]  [ ashl ar ]  [ br i ck]  [ her r i ngbone]  
[ r andom]  [ _____]  i nst al l at i on met hod.   Compl y wi t h manuf act ur er  
i nst al l at i on i nst r uct i ons f or  r equi r ed dr yi ng t i me of  r el easabl e adhesi ve 
so i t  set s up pr oper l y.   Pr ovi de accessi bi l i t y  t o t he subf l oor  wher e 
r equi r ed.   Car pet  t i l e on st ai r s and sl oped sur f aces must  be i nst al l ed 
wi t h a mor e per manent  i nst al l at i on met hod i n accor dance wi t h t he 
manuf act ur er ' s i nst r uct i ons and wi t h manuf act ur er  r ecommended adhesi ves 
f or  t hi s appl i cat i on.  

3. 4. 3   Ent r ance Car pet  I nst al l at i on

[ I nst al l  t i l es wi t h [ per manent  v i nyl - compat i bl e]  [ r el easabl e]  adhesi ve and 
snug j oi nt s.   Use [ monol i t hi c]  [ 1/ 4 t ur n]  [ ashl ar ]  [ br i ck]  [ r andom]  
i nst al l at i on met hod. ]   [ I nst al l  r ol l  goods [ di r ect  gl ue down]  [ pr e- appl i ed 
adhesi ve gl ue down]  and smoot h,  uni f or m,  and secur e,  wi t h a mi ni mum of  
seams.   Pr epar e r egul ar ,  unnot i ceabl e,  and t r eat ed seams wi t h a seam 
adhesi ve.   I nst al l  br eadt hs par al l el ,  wi t h car pet  pi l e i n t he same 
di r ect i on.   Mat ch pat t er ns accur at el y.   Neat l y cut  and f i t ,  secur el y,  
cut out s at  door  j ambs,  col umns,  and duct s.   Locat e seams at  door ways 
par al l el  t o and cent er ed di r ect l y under  door s.   Do not  make seams 
per pendi cul ar  t o door s or  at  pi vot  poi nt s. ]   [ Cut  mat s t o speci f i ed s i ze 
and f i ni sh t hem wi t h a t aper ed vi nyl  edge t hat  i s gl ued and sewn on. ]

[ 3. 4. 4   St r et ch- i n I nst al l at i on

Pr ovi de car pet  t ack st r i ps wher ever  car pet i ng abut s ver t i cal  sur f aces.   
I nst al l  t ackl ess car pet  st r i ppi ng by nai l i ng.   Pl ace car pet  cushi on 
f ace- up,  as r ecommended by cushi on manuf act ur er ,  over  ent i r e f l oor  ar ea t o 
be car pet ed wi t h j oi nt s but t ed.   Do not  use adhesi ves t o at t ach car pet ,  
cushi on,  or  subst r at e.   Compl y wi t h car pet  manuf act ur er ' s i nst r uct i ons f or  
i nst al l at i on.   At t ach r ubber  or  met al  edge st r i p t o subst r at e wi t h 
adhesi ve f or  t r ansi t i on when car pet  meet s ot her  f l oor i ng mat er i al s or  t o 
f i ni sh car pet  edge when r equi r ed.

] 3. 5   CLEANI NG AND PROTECTI ON

Submi t  [ t hr ee]  [ _____]  copi es of  car pet  manuf act ur er ' s mai nt enance 
i nst r uct i ons descr i bi ng r ecommended t ype of  c l eani ng equi pment  and 
mat er i al ,  spot t i ng and cl eani ng met hods,  and cl eani ng cycl es.

3. 5. 1   Cl eani ng

As speci f i ed i n Sect i on 01 78 00 CLOSEOUT SUBMI TTALS.   Af t er  i nst al l at i on 
of  t he car pet ,  r emove debr i s,  scr aps,  and ot her  f or ei gn mat t er .   Remove 
soi l ed spot s and adhesi ve f r om t he f ace of  t he car pet  wi t h appr opr i at e 
spot  r emover .   Cut  of f  and r emove pr ot r udi ng f ace yar n.   Vacuum car pet  
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cl ean wi t h a hi gh- ef f i c i ency par t i cul at e ai r  ( HEPA)  f i l t r at i on vacuum.

3. 5. 2   Pr ot ect i on

Pr ot ect  t he i nst al l ed car pet  f r om soi l i ng and damage wi t h heavy,  
r ei nf or ced,  nonst ai ni ng kr af t  paper ,  pl ywood,  or  har dboar d sheet s.   Lap 
and secur e edges of  kr af t  paper  pr ot ect i on t o pr ovi de a cont i nuous cover .   
Rest r i ct  t r af f i c  f or  at  l east  48 hour s.   Remove pr ot ect i ve cover i ng when 
di r ect ed by t he Cont r act i ng Of f i cer .

3. 6   REMNANTS

Manage wast e as speci f i ed i n t he Wast e Management  Pl an.   [ Pr ovi de r emnant s 
r emai ni ng f r om t he i nst al l at i on,  consi st i ng of  scr ap pi eces mor e t han 600 
mm i n di mensi on wi t h mor e t han 0. 6 squar e met er s t ot al  [ t o t he Gover nment ]  
[ t o l ocal  non- pr of i t  such as Habi t at  f or  Humani t y as di r ect ed by t he 
Gover nment ] ] .   [ Set  asi de and r et ur n non- r et ai ned scr aps t o manuf act ur er  
f or  r ecycl i ng i nt o new pr oduct ]  [ Remove non- r et ai ned scr aps f r om si t e and 
r ecycl e appr opr i at el y] .

3. 7   MAI NTENANCE

3. 7. 1   Ext r a Mat er i al s

Pr ovi de ext r a mat er i al  f r om same dye l ot  consi st i ng of  [ f ul l  wi dt h 
cont i nuous br oadl oom]  [ and]  [ uncut  car pet  t i l es]  f or  f ut ur e mai nt enance.   
Pr ovi de a mi ni mum of  [ t hr ee]  [ _____]  per cent  of  t ot al  squar e met er s of  
each car pet  t ype,  pat t er n,  and col or .   [ Fur ni sh [ t hr ee]  [ ____]  per cent  
ext r a of  t ot al  adhesi ve t abs. ]

3. 7. 2   Mai nt enance Ser vi ce I nf or mat i on

Col l ect  Mai nt enance Ser vi ce i nf or mat i on f r om t he manuf act ur er  about  
[ mai nt enance agr eement ]  [ gr een l ease]  opt i ons,  and submi t  t o Cont r act i ng 
Of f i cer .   Ser vi ce opt i ons must  r ecl ai m mat er i al s f or  r ecycl i ng and/ or  
r euse.   Ser vi ce opt i ons must  not  l andf i l l  or  bur n r ecl ai med mat er i al s.   
When such a ser vi ce i s not  avai l abl e,  seek l ocal  r ecycl er s t o r ecl ai m t he 
mat er i al s.   Submi t  document at i on of  manuf act ur er ' s [ mai nt enance agr eement ]  
[ t ake- back pr ogr am]  [ gr een l ease]  f or  car pet .   I ncl ude cont act  
i nf or mat i on,  summar y of  pr ocedur es,  and t he l i mi t at i ons and condi t i ons 
appl i cabl e t o t he pr oj ect .   I ndi cat e manuf act ur er ' s commi t ment  t o r ecl ai m 
mat er i al s f or  r ecycl i ng and r euse.

        - -  End of  Sect i on - -
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PAI NTS AND COATI NGS
05/ 11

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S A 5758 ( 2022)  Seal ant s f or  Seal i ng and Gl azi ng i n 
Bui l di ngs

JI S A 6909 ( 2021)  Coat i ng Mat er i al s f or  Text ur ed 
Fi ni shes of  Bui l di ngs

JI S K5600 ( 1999)  Test i ng Met hods f or  Pai nt s 

JI S K5670 ( 2008)  Non- Aqueous Di sper si on Acr yl i c Pai nt

MASTER PAI NTERS I NSTI TUTE ( MPI )

MPI  77 ( 2012)  Epoxy,  Gl oss

MI NI STRY OF LAND,  I NFRASTRUCTURE,  TRANSPORT AND TOURI SM ( MLI T)

MLI T SS Chapt er  18 ( 2019)  Publ i c Bui l di ng Const r uct i on 
St andar d Speci f i cat i on:  Chapt er  18 
Pai nt i ng Wor k

U. S.  ARMY CORPS OF ENGI NEERS ( USACE)

EM 385- 1- 1  Saf et y - -  Saf et y and Heal t h Requi r ement s 
Manual

U. S.  GENERAL SERVI CES ADMI NI STRATI ON ( GSA)

AMS- STD- 595 ( 2017)  Col or s Used i n Gover nment  
Pr ocur ement

1. 2   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e [ f or  Cont r act or  Qual i t y 
Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When used,  a desi gnat i on 
f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he 
submi t t al  f or  t he Gover nment . ]

Sampl es of  speci f i ed mat er i al s may be t aken and t est ed f or  compl i ance wi t h 
speci f i cat i on r equi r ement s.

SD- 02 Shop Dr awi ngs
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Pi pi ng I dent i f i cat i on

SD- 08 Manuf act ur er ' s I nst r uct i ons

Appl i cat i on I nst r uct i ons

Mi xi ng

SD- 10 Oper at i on and Mai nt enance Dat a

Coat i ngs

1. 3   CERTI FI CATES

1. 3. 1   I ndoor  Ai r  Qual i t y

Submi t  r equi r ed i ndoor  ai r  qual i t y cer t i f i cat i ons i n one submi t t al  package.

1. 3. 1. 1   Pai nt s and Coat i ngs

Pr ovi de pai nt  and coat i ng pr oduct s cer t i f i ed t o meet  f or mal dehyde emi ssi on 
cl ass F* * * * .

1. 4   APPLI CATOR' S QUALI FI CATI ONS

[ 1. 4. 1   Cont r act or  Qual i f i cat i on

Submi t  t he name,  addr ess,  t el ephone number ,  FAX number ,  and e- mai l  addr ess 
of  t he cont r act or  t hat  wi l l  be per f or mi ng al l  sur f ace pr epar at i on and 
coat i ng appl i cat i on.   Submi t  evi dence t hat  key per sonnel  have successf ul l y 
per f or med sur f ace pr epar at i on and appl i cat i on of  coat i ngs on [ _____]  on a 
mi ni mum of  t hr ee si mi l ar  pr oj ect s wi t hi n t he past  t hr ee year s.   Li st  
i nf or mat i on by i ndi v i dual  and i ncl ude t he f ol l owi ng:

a.   Name of  i ndi v i dual  and pr oposed posi t i on f or  t hi s wor k.

b.   I nf or mat i on about  each pr evi ous assi gnment  i ncl udi ng:

Posi t i on or  r esponsi bi l i t y

Empl oyer  ( i f  ot her  t han t he Cont r act or )

Name of  f aci l i t y  owner

Mai l i ng addr ess,  t el ephone number ,  and t el ex number  ( i f  non- US)  of  
f aci l i t y  owner

Name of  i ndi v i dual  i n f aci l i t y  owner ' s or gani zat i on who can be 
cont act ed as a r ef er ence

Locat i on,  s i ze and descr i pt i on of  st r uct ur e

Dat es wor k was car r i ed out

Descr i pt i on of  wor k car r i ed out  on st r uct ur e
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] 1. 5   QUALI TY ASSURANCE

1. 5. 1   Fi el d Sampl es and Test s

The Cont r act i ng Of f i cer  may choose up t o t wo coat i ngs t hat  have been 
del i ver ed t o t he s i t e t o be t est ed at  no cost  t o t he Gover nment .   Take 
sampl es of  each chosen pr oduct  as speci f i ed i n t he par agr aph SAMPLI NG 
PROCEDURES.   Test  each chosen pr oduct  as speci f i ed i n t he par agr aph 
TESTI NG PROCEDURE.   Remove pr oduct s f r om t he j ob s i t e whi ch do not  
conf or m,  and r epl ace wi t h new pr oduct s t hat  conf or m t o t he r ef er enced 
speci f i cat i on.   Test  r epl acement  pr oduct s t hat  f ai l ed i ni t i al  t est i ng at  
no cost  t o t he Gover nment .

1. 5. 1. 1   Sampl i ng Pr ocedur e

The Cont r act i ng Of f i cer  wi l l  sel ect  pai nt  at  r andom f r om t he pr oduct s t hat  
have been del i ver ed t o t he j ob s i t e f or  sampl e t est i ng.   The Cont r act or  
wi l l  pr ovi de one l i t er  sampl es of  t he sel ect ed pai nt  mat er i al s.   Take 
sampl es i n t he pr esence of  t he Cont r act i ng Of f i cer ,  and l abel ,  and 
i dent i f y each sampl e.   Pr ovi de l abel s i n accor dance wi t h t he par agr aph 
PACKAGI NG,  LABELI NG,  AND STORAGE of  t hi s speci f i cat i on.

1. 5. 1. 2   Test i ng Pr ocedur e

Qual i f i cat i on t est i ng of  coat ed sur f aces per  MLI T SS Chapt er  18 Pai nt i ng 
Wor k,  Tabl e 18. 1. 1 and Sect i on 18. 1. 7 and JI S K5600.

Test i ng of  f i l m t hi ckness per  JI S K5600.

1. 6   REGULATORY REQUI REMENTS

1. 6. 1   Envi r onment al  Pr ot ect i on

I n addi t i on t o r equi r ement s speci f i ed el sewher e f or  envi r onment al  
pr ot ect i on,  i ndoor  coat i ng mat er i al s t o conf or m t o f or mal dehyde emi ssi on 
cl ass F* * * * .   Not i f y Cont r act i ng Of f i cer  of  any pai nt  speci f i ed her ei n 
whi ch f ai l s t o conf or m.

1. 6. 2   Lead Cont ent

Do not  use coat i ngs havi ng a l ead cont ent  over  0. 009 per cent  by wei ght  of  
nonvol at i l e cont ent .

1. 6. 3   Chr omat e Cont ent

Do not  use coat i ngs cont ai ni ng zi nc- chr omat e or  st r ont i um- chr omat e.

1. 6. 4   Asbest os Cont ent

Pr ovi de asbest os- f r ee mat er i al s.

1. 6. 5   Mer cur y Cont ent

Pr ovi de mat er i al s f r ee of  mer cur y or  mer cur y compounds.

1. 6. 6   Si l i ca 

Pr ovi de abr asi ve bl ast  medi a cont ai ni ng no f r ee cr yst al l i ne s i l i ca.
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1. 6. 7   Human Car ci nogens

Pr ovi de mat er i al s t hat  do not  cont ai n conf i r med human car ci nogens or  
suspect ed human car ci nogens.

1. 7   PACKAGI NG,  LABELI NG,  AND STORAGE

Pr ovi de pai nt s i n seal ed cont ai ner s t hat  l egi bl y show t he cont r act  
speci f i cat i on number ,  desi gnat i on name,  f or mul a or  speci f i cat i on number ,  
bat ch number ,  col or ,  quant i t y,  dat e of  manuf act ur e,  manuf act ur er ' s 
f or mul at i on number ,  manuf act ur er ' s di r ect i ons i ncl udi ng any war ni ngs and 
speci al  pr ecaut i ons,  and name and addr ess of  manuf act ur er .   Fur ni sh 
pi gment ed pai nt s i n cont ai ner s not  l ar ger  t han 20 l i t er s.   St or e pai nt s 
and t hi nner s i n accor dance wi t h t he manuf act ur er ' s wr i t t en di r ect i ons,  and 
as a mi ni mum,  st or ed of f  t he gr ound,  under  cover ,  wi t h suf f i c i ent  
vent i l at i on t o pr event  t he bui l dup of  f l ammabl e vapor s,  and at  
t emper at ur es bet ween 4 t o 35 degr ees C.   Do not  st or e pai nt ,  pol yur et hane,  
var ni sh,  or  wood st ai n pr oduct s wi t h mat er i al s t hat  have a hi gh capaci t y 
t o adsor b VOC emi ssi ons,  [ i ncl udi ng [ _____] ] .   Do not  st or e pai nt ,  
pol yur et hane,  var ni sh,  or  wood st ai n pr oduct s i n occupi ed spaces.

1. 8   SAFETY AND HEALTH

Appl y coat i ng mat er i al s usi ng saf et y met hods and equi pment  i n accor dance 
wi t h t he f ol l owi ng:

Compl y wi t h appl i cabl e l ocal  l aws and r egul at i ons,  and wi t h t he ACCI DENT 
PREVENTI ON PLAN,  i ncl udi ng t he Act i v i t y Hazar d Anal ysi s as speci f i ed i n 
Sect i on 01 35 26 GOVERNMENT SAFETY REQUI REMENTS and i n Chapt er  2 of  
EM 385- 1- 1.   I ncl ude i n t he Act i v i t y Hazar d Anal ysi s t he pot ent i al  i mpact  
of  pai nt i ng oper at i ons on pai nt i ng per sonnel  and on ot her s i nvol ved i n and 
adj acent  t o t he wor k zone.

1. 8. 1   Saf et y Met hods Used Dur i ng Coat i ng Appl i cat i on

Compl y wi t h t he r equi r ement s of  MLI T SS Chapt er  18.

1. 8. 2   Toxi c Mat er i al s

To pr ot ect  per sonnel  f r om over exposur e t o t oxi c mat er i al s,  conf or m t o t he 
most  st r i ngent  gui dance of :

a.   The appl i cabl e manuf act ur er ' s Saf et y Dat a Sheet s ( SDS)  or  l ocal  
r egul at i on.

[ b.   Removal  and di sposal  of  coat i ngs whi ch cont ai n l ead i s speci f i ed i n 
Sect i on 02 83 00 LEAD REMEDI ATI ON[ _____] .   Ref er  t o dr awi ngs f or  l i s t  
of  hazar dous mat er i al s l ocat ed on t hi s pr oj ect .   Coor di nat e pai nt  
pr epar at i on act i v i t i es wi t h t hi s speci f i cat i on sect i on.

]
[ c.   Removal  and di sposal  of  coat i ngs whi ch cont ai n asbest os mat er i al s i s 

speci f i ed i n Sect i on 02 82 00 ASBESTOS REMEDI ATI ON.   Ref er  t o dr awi ngs 
f or  l i s t  of  hazar dous mat er i al s l ocat ed on t hi s pr oj ect .   Coor di nat e 
pai nt  pr epar at i on act i v i t i es wi t h t hi s speci f i cat i on sect i on.

] Submi t  manuf act ur er ' s Saf et y Dat a Sheet s f or  coat i ngs,  sol vent s,  and ot her  
pot ent i al l y  hazar dous mat er i al s.

SECTI ON 09 90 00  Page 4



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

1. 9   ENVI RONMENTAL CONDI TI ONS

Compl y,  at  mi ni mum,  wi t h manuf act ur er  r ecommendat i ons f or  space 
vent i l at i on dur i ng and af t er  i nst al l at i on. [   I sol at e ar ea of  appl i cat i on 
f r om r est  of  bui l di ng when appl y i ng hi gh- emi ssi on pai nt s or  coat i ngs. ]

1. 9. 1   Coat i ngs

Do not  appl y coat i ng when ai r  or  subst r at e condi t i ons ar e:

a.   Unsui t abl e f or  dr y i ng,  i ncl udi ng when t he ai r  t emper at ur e at  a 
l ocat i on f or  coat i ng i s bel ow 5 degr ees C,  t he humi di t y i s 85 per cent  
or  mor e and condensat i on occur s due t o i nadequat e vent i l at i on.  Wher e 
i t  i s  not  possi bl e t o avoi d coat i ng,  cur i ng measur es,  such as war mi ng 
and vent i l at i on,  shal l  be per f or med.

b.   Ext er nal  coat i ngs shal l  gener al l y not  be per f or med i f  r ai n i s l i kel y 
t o occur  or  dur i ng st r ong wi nds.

1. 9. 2   Post - Appl i cat i on

Vacat e space f or  as l ong as possi bl e af t er  appl i cat i on.   Wai t  a mi ni mum of  
48 hour s bef or e occupyi ng f r eshl y pai nt ed r ooms.   Mai nt ai n one of  t he 
f ol l owi ng vent i l at i on condi t i ons dur i ng t he cur i ng per i od,  or  f or  72 hour s 
af t er  appl i cat i on:

a.   Suppl y 100 per cent  out si de ai r  24 hour s a day.

b.   Suppl y ai r f l ow at  a r at e of  6 ai r  changes per  hour ,  when out si de 
t emper at ur es ar e bet ween 13 degr ees C and 29 degr ees C and humi di t y i s 
bet ween 30 per cent  and 60 per cent .

c.   Suppl y ai r f l ow at  a r at e of  1. 5 ai r  changes per  hour ,  when out si de ai r  
condi t i ons ar e not  wi t hi n t he r ange st i pul at ed above.

1. 10   SCHEDULI NG

Al l ow pai nt ,  pol yur et hane,  var ni sh,  and wood st ai n i nst al l at i ons t o cur e 
pr i or  t o t he i nst al l at i on of  mat er i al s t hat  adsor b VOCs,  i ncl udi ng [ _____] .

1. 11   COLOR SELECTI ON

Pr ovi de col or s of  f i ni sh coat s as i ndi cat ed or  speci f i ed.   Al l ow 
Cont r act i ng Of f i cer  t o sel ect  col or s not  i ndi cat ed or  speci f i ed.   
Manuf act ur er s '  names and col or  i dent i f i cat i on ar e used f or  t he pur pose of  
col or  i dent i f i cat i on onl y.   Named pr oduct s ar e accept abl e f or  use onl y i f  
t hey conf or m t o speci f i ed r equi r ement s.   Pr oduct s of  ot her  manuf act ur er s 
ar e accept abl e i f  t he col or s appr oxi mat e col or s i ndi cat ed and t he pr oduct  
conf or ms t o speci f i ed r equi r ement s.

Ti nt  each coat  pr ogr essi vel y dar ker  t o enabl e conf i r mat i on of  t he number  
of  coat s.

Submi t  manuf act ur er ' s sampl es of  pai nt  col or s.   Cr oss r ef er ence col or  
sampl es t o col or  scheme as i ndi cat ed.  Submi t  col or  st enci l  codes.
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1. 12   LOCATI ON AND SURFACE TYPE TO BE PAI NTED

1. 12. 1   Pai nt i ng I ncl uded

Wher e a space or  sur f ace i s i ndi cat ed t o be pai nt ed,  i ncl ude t he f ol l owi ng 
unl ess i ndi cat ed ot her wi se.

a.   Sur f aces behi nd por t abl e obj ect s and sur f ace mount ed ar t i c l es r eadi l y 
det achabl e by r emoval  of  f ast ener s,  such as scr ews and bol t s.

b.   New f act or y f i ni shed sur f aces t hat  r equi r e i dent i f i cat i on or  col or  
codi ng and f act or y f i ni shed sur f aces t hat  ar e damaged dur i ng 
per f or mance of  t he wor k.

c.   Exi st i ng coat ed sur f aces t hat  ar e damaged dur i ng per f or mance of  t he 
wor k.

1. 12. 1. 1   Ext er i or  Pai nt i ng

I ncl udes new sur f aces[ ,  exi st i ng coat ed sur f aces, ]  [ and]  [ exi st i ng 
uncoat ed sur f aces, ]  of  t he bui l di ng[ s]  and appur t enances.   Al so i ncl uded 
ar e exi st i ng coat ed sur f aces made bar e by c l eani ng oper at i ons.

1. 12. 1. 2   I nt er i or  Pai nt i ng

I ncl udes new sur f aces[ ,  exi st i ng uncoat ed sur f aces, ]  [ and]  [ exi st i ng 
coat ed sur f aces]  of  t he bui l di ng[ s]  and appur t enances as i ndi cat ed and 
exi st i ng coat ed sur f aces made bar e by c l eani ng oper at i ons.   Wher e a space 
or  sur f ace i s i ndi cat ed t o be pai nt ed,  i ncl ude t he f ol l owi ng i t ems,  unl ess 
i ndi cat ed ot her wi se.

a.   Exposed col umns,  gi r der s,  beams,  j oi st s,  and met al  deck;  and

b.   Ot her  cont i guous sur f aces.

1. 12. 2   Pai nt i ng Excl uded

Do not  pai nt  t he f ol l owi ng unl ess i ndi cat ed ot her wi se.

a.   Sur f aces conceal ed and made i naccessi bl e by panel boar ds,  f i xed 
duct wor k,  machi ner y,  and equi pment  f i xed i n pl ace.

b.   Sur f aces i n conceal ed spaces.   Conceal ed spaces ar e def i ned as 
encl osed spaces above suspended cei l i ngs,  f ur r ed spaces,  at t i c  spaces,  
cr awl  spaces,  el evat or  shaf t s and chases.

c.   St eel  t o be embedded i n concr et e.

d.   Copper ,  st ai nl ess st eel ,  al umi num,  br ass,  and l ead except  exi st i ng 
coat ed sur f aces.

e.   Har dwar e,  f i t t i ngs,  and ot her  f act or y f i ni shed i t ems.

[ f .   Do not  pai nt  sur f aces i n t he f ol l owi ng ar eas:  [ _____] .

] 1. 12. 3   Mechani cal  and El ect r i cal  Pai nt i ng

I ncl udes f i el d coat i ng of  [ i nt er i or ]  [ and]  [ ext er i or ]  new [ and exi st i ng]  
sur f aces.
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a.   Wher e a space or  sur f ace i s i ndi cat ed t o be pai nt ed,  i ncl ude t he 
f ol l owi ng i t ems unl ess i ndi cat ed ot her wi se.

( 1)  Exposed pi pi ng,  condui t ,  and duct wor k;

( 2)  Suppor t s,  hanger s,  ai r  gr i l l es,  and r egi st er s;

( 3)  Mi scel l aneous met al wor k and i nsul at i on cover i ngs.

[ b.   Do not  pai nt  t he f ol l owi ng,  unl ess i ndi cat ed ot her wi se:

[ ( 1)  New zi nc- coat ed,  al umi num,  and copper  sur f aces under  i nsul at i on

] [ ( 2)  New al umi num j acket  on pi pi ng

] [ ( 3)  New i nt er i or  f er r ous pi pi ng under  i nsul at i on.

] ] [ 1. 12. 3. 1   Fi r e Ext i ngui shi ng Spr i nkl er  Syst ems

Cl ean,  pr et r eat ,  pr i me,  and pai nt  new f i r e ext i ngui shi ng spr i nkl er  syst ems 
i ncl udi ng val ves,  pi pi ng,  condui t ,  hanger s,  suppor t s,  mi scel l aneous 
met al wor k,  and accessor i es.   Appl y coat i ngs t o c l ean,  dr y sur f aces,  usi ng 
cl ean br ushes.   Cl ean t he sur f aces t o r emove dust ,  di r t ,  r ust ,  and l oose 
mi l l  scal e.   I mmedi at el y af t er  c l eani ng,  pr ovi de t he met al  sur f aces wi t h 
one coat  pr i mer  per  schedul es.   Shi el d spr i nkl er  heads wi t h pr ot ect i ve 
cover i ng whi l e pai nt i ng i s i n pr ogr ess.   Upon compl et i on of  pai nt i ng,  
r emove pr ot ect i ve cover i ng f r om spr i nkl er  heads.   Remove spr i nkl er  heads 
whi ch have been pai nt ed and r epl ace wi t h new spr i nkl er  heads.   Pr ovi de 
pr i med sur f aces wi t h t he f ol l owi ng:

a.   Pi pi ng i n Unf i ni shed Ar eas:   Pr ovi de pr i med sur f aces wi t h one coat  of  
r ed al kyd gl oss enamel  appl i ed t o a mi ni mum dr y f i l m t hi ckness of  
0. 025 mm i n at t i c  spaces,  spaces above suspended cei l i ngs,  cr awl  
spaces,  pi pe chases,  mechani cal  equi pment  r oom,  and spaces wher e wal l s 
or  cei l i ng ar e not  pai nt ed or  not  const r uct ed of  a pr ef i ni shed 
mat er i al . [   I n l i eu of  r ed enamel  f i ni sh coat ,  pr ovi de pi pi ng wi t h 50 
mm wi de r ed enamel  bands or  sel f - adher i ng r ed pl ast i c bands spaced at  
maxi mum of  6 met er s i nt er val s. ]

b.   Pi pi ng i n Fi ni shed Ar eas:   Pr ovi de pr i med sur f aces wi t h t wo coat s of  
pai nt  t o mat ch adj acent  sur f aces,  except  pr ovi de val ves and oper at i ng 
accessor i es wi t h one coat  of  r ed al kyd gl oss enamel  appl i ed t o a 
mi ni mum dr y f i l m t hi ckness of  0. 025 mm.   Pr ovi de pi pi ng wi t h 50 mm 
wi de r ed enamel  bands or  sel f - adher i ng r ed pl ast i c bands spaced at  
maxi mum of  6 met er s i nt er val s t hr oughout  t he pi pi ng syst ems.

] [ 1. 12. 4   Ext er i or  Pai nt i ng of  Si t e Wor k I t ems

Fi el d coat  t he f ol l owi ng i t ems:

          New Sur f aces                  Exi st i ng Sur f aces

      a.   [ _____]                           [ _____]

      b.   [ _____]                           [ _____]

      c.   [ _____]                           [ _____]
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] 1. 12. 5   MI SCELLANEOUS PAI NTI NG

Let t er i ng [ Bui l di ng ] [ Room Number ( s)  ]

Pr ovi de l et t er i ng [ as schedul ed on t he dr awi ngs]  [ bl ock]  [ Got hi c]  t ype,  
[ bl ack enamel ]  [ wat er - t ype decal comani a,  f i ni shed wi t h a pr ot ect i ve 
coat i ng of  spar  var ni sh] .   Sampl es must  be appr oved bef or e appl i cat i on.

1. 12. 6   Def i ni t i ons and Abbr evi at i ons

1. 12. 6. 1   Coat i ng

A f i l m or  t hi n l ayer  appl i ed t o a base mat er i al  cal l ed a subst r at e.   A 
coat i ng may be a met al ,  al l oy,  pai nt ,  or  sol i d/ l i qui d suspensi ons on 
var i ous subst r at es ( such as met al s,  pl ast i cs,  wood,  paper ,  l eat her ,  
c l ot h) .   They may be appl i ed by el ect r ol ysi s,  vapor  deposi t i on,  vacuum,  or  
mechani cal  means such as br ushi ng,  spr ayi ng,  cal endar i ng,  and r ol l er  
coat i ng.   A coat i ng may be appl i ed f or  aest het i c or  pr ot ect i ve pur poses or  
bot h.   The t er m " coat i ng"  as used her ei n i ncl udes emul si ons,  enamel s,  
st ai ns,  var ni shes,  seal er s,  epoxi es,  and ot her  coat i ngs,  whet her  used as 
pr i mer ,  i nt er medi at e,  or  f i ni sh coat .   The t er ms pai nt  and coat i ng ar e 
used i nt er changeabl y.

1. 12. 6. 2   Dr y Fi l m Thi ckness 

Dr y f i l m t hi ckness,  t he f i l m t hi ckness of  t he f ul l y  cur ed,  dr y pai nt  or  
coat i ng.

1. 12. 6. 3   mi cr on /  mi cr ons

The met r i c measur ement  f or  0. 001 mm or  one/ one- t housandt h of  a mi l l i met er .

1. 12. 6. 4   mm

The met r i c measur ement  f or  mi l l i met er ,  0. 001 met er  or  one/ one- t housandt h 
of  a met er .

1. 12. 6. 5   Gl oss Level s

Gl oss       Descr i pt i on      Uni t s            Uni t s
Level                     at  60 degr ees    at  85 degr ees

Gl oss 30    Semi - Gl oss       15                30
Gl oss 50    Semi - Gl oss       35                50
Gl oss 70    Gl oss            60                70
Gl ossy      Hi gh- Gl oss       70+               80+

Gl oss i s t est ed i n accor dance wi t h JI S K5600.   Hi st or i cal l y,  t he 
Gover nment  has used Fl at ( Mat t e) ,  Gl oss 30( Eggshel l ) ,  Gl oss 50 
( Semi - Gl oss) ,  and Gl oss 70 ( Gl oss) .

1. 12. 6. 6   Pai nt

See Coat i ng def i ni t i on.
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PART 2   PRODUCTS

2. 1   MATERI ALS

Conf or m t o t he coat i ng speci f i cat i ons and st andar ds r ef er enced i n PART 3.   
Submi t  pr oduct  dat a sheet s f or  speci f i ed coat i ngs and sol vent s.   Pr ovi de 
pr epr i nt ed cl eani ng and mai nt enance i nst r uct i ons f or  al l  coat i ng syst ems.

Submi t  Manuf act ur er ' s I nst r uct i ons on Mi xi ng:  Det ai l ed mi xi ng 
i nst r uct i ons,  mi ni mum and maxi mum appl i cat i on t emper at ur e and humi di t y,  
pot l i f e,  and cur i ng and dr yi ng t i mes bet ween coat s.

Pr ovi de cer t i f i cat i on of  I ndoor  Ai r  Qual i t y f or  pai nt s and pr i mer s.

[ Pr ovi de cer t i f i cat i on of  I ndoor  Ai r  Qual i t y f or  consol i dat ed l at ex pai nt s.

] PART 3   EXECUTI ON

3. 1   PROTECTI ON OF AREAS AND SPACES NOT TO BE PAI NTED

Pr i or  t o sur f ace pr epar at i on and coat i ng appl i cat i ons,  r emove,  mask,  or  
ot her wi se pr ot ect  har dwar e,  har dwar e accessor i es,  machi ned sur f aces,  
r adi at or  cover s,  pl at es,  l i ght i ng f i x t ur es,  publ i c and pr i vat e pr oper t y,  
and ot her  such i t ems not  t o be coat ed t hat  ar e i n cont act  wi t h sur f aces t o 
be coat ed.   Fol l owi ng compl et i on of  pai nt i ng,  r ei nst al l  r emoved i t ems by 
wor kmen ski l l ed i n t he t r ades.   Rest or e sur f aces cont ami nat ed by coat i ng 
mat er i al s,  t o or i gi nal  condi t i on and r epai r  damaged i t ems.

[ 3. 2   REPUTTYI NG AND REGLAZI NG

Remove cr acked,  l oose,  and def ect i ve put t y or  gl azi ng compound on gl azed 
sash and pr ovi de new put t y or  gl azi ng compound.   Wher e def ect i ve put t y or  
gl azi ng compound const i t ut es 30 per cent  or  mor e of  t he put t y at  any one 
l i ght ,  r emove t he gl ass and put t y or  gl azi ng compound and r eset  t he gl ass.  
Remove put t y or  gl azi ng compound wi t hout  damagi ng sash or  gl ass.   Cl ean 
r abbet s t o bar e wood or  met al  and pr i me pr i or  t o r egl azi ng.   Pr ovi de 
l i nseed oi l  put t y f or  wood sash.   Pat ch sur f aces t o pr ovi de smoot h 
t r ansi t i on bet ween exi st i ng and new sur f aces.   Fi ni sh put t y or  gl azi ng 
compound t o a neat  and t r ue bead.   Al l ow gl azi ng compound t i me t o cur e,  i n 
accor dance wi t h manuf act ur er ' s r ecommendat i on,  pr i or  t o coat i ng 
appl i cat i on.   Al l ow put t y t o set  one week pr i or  t o coat i ng appl i cat i on.

] [ 3. 3   RESEALI NG OF EXI STI NG EXTERI OR JOI NTS

3. 3. 1   Sur f ace Condi t i on

Begi n wi t h sur f aces t hat  ar e c l ean,  dr y t o t he t ouch,  and f r ee f r om f r ost  
and moi st ur e;  r emove gr ease,  oi l ,  wax,  l acquer ,  pai nt ,  def ect i ve backst op,  
or  ot her  f or ei gn mat t er  t hat  woul d pr event  or  i mpai r  adhesi on.   Wher e 
adequat e gr ooves have not  been pr ovi ded,  c l ean out  t o a dept h of  13 mm and 
gr i nd t o a mi ni mum wi dt h of  6 mm wi t hout  damage t o adj oi ni ng wor k.   
Gr i ndi ng i s not  r equi r ed on met al  sur f aces.

3. 3. 2   Backst ops

I n j oi nt s mor e t han 13 mm deep,  i nst al l  gl ass f i ber  r ovi ng or  neopr ene,  
but yl ,  pol yur et hane,  or  pol yet hyl ene f oams f r ee of  oi l  or  ot her  st ai ni ng 
el ement s as r ecommended by seal ant  manuf act ur er .   Pr ovi de backst op 
mat er i al  compat i bl e wi t h seal ant .   Do not  use oakum and ot her  t ypes of  
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absor pt i ve mat er i al s as backst ops.

3. 3. 3   Pr i mer  and Bond Br eaker

I nst al l  t he t ype r ecommended by t he seal ant  manuf act ur er .

3. 3. 4   Ambi ent  Temper at ur e

Bet ween 4 degr ees C and 35 degr ees C when appl y i ng seal ant .

3. 3. 5   Ext er i or  Seal ant

For  j oi nt s,  pr ovi de JI S A 5758.   Col or ( s)  wi l l  be sel ect ed by t he 
Cont r act i ng Of f i cer .   Appl y t he seal ant  i n accor dance wi t h t he 
manuf act ur er ' s pr i nt ed i nst r uct i ons.   For ce seal ant  i nt o j oi nt s wi t h 
suf f i c i ent  pr essur e t o f i l l  t he j oi nt s sol i dl y.   Appl y seal ant  uni f or ml y 
smoot h and f r ee of  wr i nkl es.

3. 3. 6   Cl eani ng

I mmedi at el y r emove f r esh seal ant  f r om adj acent  ar eas usi ng a sol vent  
r ecommended by t he seal ant  manuf act ur er .   Upon compl et i on of  seal ant  
appl i cat i on,  r emove r emai ni ng smear s and st ai ns and l eave t he wor k i n a 
c l ean condi t i on.   Al l ow seal ant  t i me t o cur e,  i n accor dance wi t h 
manuf act ur er ' s r ecommendat i ons,  pr i or  t o coat i ng.

] 3. 4   SURFACE PREPARATI ON

Remove di r t ,  spl i nt er s,  l oose par t i c l es,  gr ease,  oi l ,  [ di s i nt egr at ed 
coat i ngs, ]  and ot her  f or ei gn mat t er  and subst ances del et er i ous t o coat i ng 
per f or mance per  MLI T SS Chapt er  18  f or  each subst r at e bef or e appl i cat i on 
of  pai nt  or  sur f ace t r eat ment s.   Remove oi l  and gr ease pr i or  t o mechani cal  
c l eani ng.   Schedul e c l eani ng so t hat  dust  and ot her  cont ami nant s wi l l  not  
f al l  on wet ,  newl y pai nt ed sur f aces.   Spot - pr i me exposed f er r ous met al s 
such as nai l  heads on or  i n cont act  wi t h sur f aces t o be pai nt ed wi t h 
wat er - t hi nned pai nt s,  wi t h a sui t abl e cor r osi on- i nhi bi t i ve pr i mer  capabl e 
of  pr event i ng f l ash r ust i ng and compat i bl e wi t h t he coat i ng speci f i ed f or  
t he adj acent  ar eas.

[ 3. 4. 1   Addi t i onal  Requi r ement s f or  Pr epar at i on of  Sur f aces Wi t h Exi st i ng 
Coat i ngs

Bef or e appl i cat i on of  coat i ngs,  per f or m t he f ol l owi ng on sur f aces cover ed 
by soundl y- adher ed coat i ngs,  def i ned as t hose whi ch cannot  be r emoved wi t h 
a put t y kni f e:

a.   Test  exi st i ng f i ni shes f or  l ead bef or e sandi ng,  scr api ng,  or  
r emovi ng.   I f  l ead i s pr esent ,  r ef er  t o par agr aph Toxi c Mat er i al s.

b.   Wi pe pr evi ousl y pai nt ed sur f aces t o r ecei ve sol vent - based coat i ngs,  
except  st ucco and si mi l ar l y r ough sur f aces cl ean wi t h a c l ean,  dr y 
c l ot h sat ur at ed wi t h mi ner al  spi r i t s or  per  pai nt  manuf act ur er ' s 
r equi r ement s.   Al l ow sur f ace t o dr y.   Wi pe i mmedi at el y pr ecedi ng t he 
appl i cat i on of  t he f i r st  coat  of  any coat i ng,  unl ess speci f i ed 
ot her wi se.

c.   Sand exi st i ng gl ossy sur f aces t o be pai nt ed t o r educe gl oss.  Br ush,  
and wi pe cl ean wi t h a damp cl ot h t o r emove dust .
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d.   The r equi r ement s speci f i ed ar e mi ni mum.   Compl y al so wi t h t he 
appl i cat i on i nst r uct i ons of  MLI T SS Chapt er  18 and t he pai nt  
manuf act ur er .

e.   Thor oughl y c l ean pr evi ousl y pai nt ed sur f aces [ speci f i ed t o be 
r epai nt ed]  [ damaged dur i ng const r uct i on]  of  al l  gr ease,  di r t ,  dust  or  
ot her  f or ei gn mat t er .

f .   Remove bl i st er i ng,  cr acki ng,  f l aki ng and peel i ng or  ot her wi se 
det er i or at ed coat i ngs.

g.   Roughen sl i ck sur f aces.  Repai r  damaged ar eas such as,  but  not  l i mi t ed 
t o,  nai l  hol es,  cr acks,  chi ps,  and spal l s wi t h sui t abl e mat er i al  t o 
mat ch adj acent  undamaged ar eas.

h.   Feat her  and sand smoot h edges of  chi pped pai nt .

i .   Cl ean r ust y met al  sur f aces per  MLI T SS Chapt er  18 and per  pai nt  
manuf act ur er ' s i nst r uct i ons.   Use sol vent ,  mechani cal ,  or  chemi cal  
c l eani ng met hods t o pr ovi de sur f aces sui t abl e f or  pai nt i ng.

j .   Pr ovi de new,  pr oposed coat i ngs t hat  ar e compat i bl e wi t h exi st i ng 
coat i ngs.

] [ 3. 4. 2   Exi st i ng Coat ed Sur f aces wi t h Mi nor  Def ect s

[ Sand,  spackl e,  and t r eat  mi nor  def ect s t o r ender  t hem smoot h.   Mi nor  
def ect s ar e def i ned as scr at ches,  ni cks,  cr acks,  gouges,  spal l s,  
al l i gat or i ng,  chal k i ng,  and i r r egul ar i t i es due t o par t i al  peel i ng of  
pr evi ous coat i ngs. ] [   Remove chal k i ng by sandi ng [ or  bl ast i ng] . ]

] [ 3. 4. 3   Removal  of  Exi st i ng Coat i ngs

Remove exi st i ng coat i ngs f r om t he f ol l owi ng sur f aces:

a.   Sur f aces cont ai ni ng l ar ge ar eas of  mi nor  def ect s;

b.   Sur f aces cont ai ni ng mor e t han 20 per cent  peel i ng ar ea;  and

c.   Sur f aces desi gnat ed by t he Cont r act i ng Of f i cer ,  such as sur f aces wher e 
r ust  shows t hr ough exi st i ng coat i ngs.

] [ 3. 4. 4   Subst r at e Repai r

a.   Repai r  subst r at e sur f ace damaged dur i ng coat i ng r emoval ;

b.   Sand edges of  adj acent  soundl y- adher ed exi st i ng coat i ngs so t hey ar e 
t aper ed as smoot h as pr act i cal  t o ar eas i nvol ved wi t h coat i ng r emoval ;  
and

c.   Cl ean and pr i me t he subst r at e as speci f i ed.

] 3. 5   PREPARATI ON OF METAL SURFACES

3. 5. 1   Exi st i ng and New Fer r ous Sur f aces

Base sur f ace pr epar at i on per  MLI T SS Chapt er  18 or  per  pai nt  
manuf act ur er ' s r ecommendat i ons.
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3. 6   PREPARATI ON OF CONCRETE AND CEMENTI TI OUS SURFACE

3. 6. 1   Concr et e and Masonr y

Base sur f ace pr epar at i on per  MLI T SS Chapt er  18 or  per  pai nt  
manuf act ur er ' s r ecommendat i ons.

a.   Cur i ng:   Al l ow concr et e,  st ucco and masonr y sur f aces t o cur e at  l east  
30 days bef or e pai nt i ng,  and concr et e s l ab on gr ade t o cur e at  l east  
90 days bef or e pai nt i ng.

b.   Sur f ace Cl eani ng:   Remove t he f ol l owi ng del et er i ous subst ances.

( 1)  Di r t , [  Chal k i ng, ]  Gr ease,  and Oi l :   Wash new[  and exi st i ng 
uncoat ed]  sur f aces wi t h a sol ut i on per  pai nt  manuf act ur er ' s 
r ecommendat i ons.   Then r i nse t hor oughl y wi t h f r esh wat er . [   Wash 
exi st i ng coat ed sur f aces wi t h a sui t abl e det er gent  and r i nse 
t hor oughl y. ]   For  l ar ge ar eas,  wat er  bl ast i ng may be used.

( 2)  Fungus and Mol d:   Wash [ new] [ ,  exi st i ng coat ed, ]  [ and exi st i ng 
uncoat ed]  sur f aces wi t h a sol ut i on per  pai nt  manuf act ur er ' s 
r ecommendat i ons.   Ri nse t hor oughl y wi t h f r esh wat er .

( 3)  Pai nt  and Loose Par t i c l es:   Remove by wi r e br ushi ng.

( 4)  Ef f l or escence:   Remove by scr api ng or  wi r e br ushi ng f ol l owed by 
washi ng wi t h a sol ut i on per  pai nt  manuf act ur er ' s r ecommendat i ons.

[ ( 5)  Removal  of  Exi st i ng Coat i ngs:   For  sur f aces t o r ecei ve t ext ur ed 
coat i ng,  r emove exi st i ng coat i ngs i ncl udi ng soundl y adher ed 
coat i ngs i f  r ecommended by t ext ur ed coat i ng manuf act ur er .

] c.   Cosmet i c Repai r  of  Mi nor  Def ect s:   Repai r  or  f i l l  mor t ar  j oi nt s and 
mi nor  def ect s,  i ncl udi ng but  not  l i mi t ed t o spal l s,  i n accor dance wi t h 
manuf act ur er ' s r ecommendat i ons and pr i or  t o coat i ng appl i cat i on.

d.   Al l owabl e Moi st ur e Cont ent :   Lat ex coat i ngs may be appl i ed t o damp 
sur f aces,  but  not  t o sur f aces wi t h dr opl et s of  wat er .   Do not  appl y 
epoxi es t o damp ver t i cal  or  hor i zont al  sur f aces as det er mi ned 
manuf act ur er ' s r ecommendat i ons.   I n al l  cases f ol l ow manuf act ur er s 
r ecommendat i ons.   Al l ow sur f aces t o cur e a mi ni mum of  30 days bef or e 
pai nt i ng.

3. 6. 2   Gypsum Boar d

Base sur f ace pr epar at i on per  MLI T SS Chapt er  18 or  per  pai nt  
manuf act ur er ' s r ecommendat i ons.

a.   Sur f ace Cl eani ng:   Ver i f y t hat  pl ast er  and st ucco sur f aces ar e f r ee 
f r om l oose mat t er  and t hat  gypsum boar d i s dr y.   Remove l oose di r t  and 
dust  by br ushi ng wi t h a sof t  br ush,  r ubbi ng wi t h a dr y c l ot h,  or  
vacuum- cl eani ng pr i or  t o appl i cat i on of  t he f i r st  coat  mat er i al .   A 
damp cl ot h or  sponge may be used i f  pai nt  wi l l  be wat er - based.

b.   Repai r  of  Mi nor  Def ect s:   Pr i or  t o pai nt i ng,  r epai r  j oi nt s,  cr acks,  
hol es,  sur f ace i r r egul ar i t i es,  and ot her  mi nor  def ect s wi t h pat chi ng 
pl ast er  or  spackl i ng compound and sand smoot h.

c.   Al l owabl e Moi st ur e Cont ent :   Lat ex coat i ngs may be appl i ed t o damp 
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sur f aces,  but  not  sur f aces wi t h dr opl et s of  wat er .   Do not  appl y 
epoxi es t o damp sur f aces as det er mi ned by t he pai nt  manuf act ur er .   
Ver i f y t hat  new pl ast er  t o be coat ed does not  exceed maxi mum moi st ur e 
cont ent  per  manuf act ur er ' s r ecommendat i ons.  I n addi t i on t o moi st ur e 
cont ent  r equi r ement s,  al l ow new pl ast er  t o age a mi ni mum of  30 days 
bef or e pr epar at i on f or  pai nt i ng or  as r ecommended by pai nt  
manuf act ur er .

3. 6. 3   Exi st i ng Asbest os Cement  Sur f aces

Remove oi l y st ai ns by sol vent  c l eani ng wi t h mi ner al  spi r i t s,  per  
manuf act ur er ' s r ecommendat i ons.   Remove l oose di r t ,  dust ,  and ot her  
del et er i ous subst ances by br ushi ng wi t h a sof t  br ush or  r ubbi ng wi t h a dr y 
c l ot h pr i or  t o appl i cat i on of  t he f i r st  coat  mat er i al .   Do not  wi r e br ush 
or  c l ean usi ng ot her  abr asi ve met hods.   Ver i f y sur f aces ar e dr y and cl ean 
pr i or  t o appl i cat i on of  t he coat i ng.

3. 7   PREPARATI ON OF WOOD AND PLYWOOD SURFACES

3. 7. 1   New [ ,  Exi st i ng Uncoat ed, ]  [ and]  [ Exi st i ng Coat ed]  Pl ywood and Wood 
Sur f aces,  Except  Fl oor s:

Base sur f ace pr epar at i on per  MLI T SS Chapt er  18 or  per  pai nt  
manuf act ur er ' s r ecommendat i ons.

a.   Cl ean wood sur f aces of  f or ei gn mat t er .

    Sur f ace Cl eani ng:   Ver i f y t hat  sur f aces ar e f r ee f r om dust  and ot her  
del et er i ous subst ances and i n a condi t i on appr oved by t he Cont r act i ng 
Of f i cer  pr i or  t o r ecei v i ng pai nt  or  ot her  f i ni sh.   Do not  use wat er  t o 
c l ean uncoat ed wood. [   Scr ape t o r emove l oose coat i ngs.   Li ght l y sand 
t o r oughen t he ent i r e ar ea of  pr evi ousl y enamel - coat ed wood sur f aces. ]

[ b.   Removal  of  Fungus and Mol d:   Wash exi st i ng coat ed sur f aces wi t h a 
sol ut i on as r ecommended by pai nt  manuf act ur er .   Ri nse t hor oughl y wi t h 
f r esh wat er .

] c.   Do not  exceed 12 per cent  moi st ur e cont ent  of  t he wood as measur ed by a 
moi st ur e met er  i n accor dance wi t h pai nt  manuf act ur er ' s r ecommendat i ons.

d.   Pr i me or  t ouch up wood sur f aces adj acent  t o sur f aces t o r ecei ve 
wat er - t hi nned pai nt s bef or e appl y i ng wat er - t hi nned pai nt s.

e.   Cr acks and Nai l heads:   Set  and put t y st op nai l heads and put t y cr acks 
af t er  t he pr i me coat  has dr i ed.

f .   Cosmet i c Repai r  of  Mi nor  Def ect s:

( 1)  Knot s and Resi nous Wood [ and Fi r e,  Smoke,  Wat er ,  and Col or  Mar ker  
St ai ned Exi st i ng Coat ed Sur f ace] :   Pr i or  t o appl i cat i on of  
coat i ng,  cover  knot s and st ai ns wi t h t wo or  mor e coat s of  
1. 3- kg- cut  shel l ac var ni sh,  pl ast i c i zed wi t h 0. 14 l i t er s of  cast or  
oi l  per  l i t er  or  as r ecommended by coat i ng manuf act ur er .   .   
Scr ape away exi st i ng coat i ngs f r om knot t y ar eas,  and sand bef or e 
t r eat i ng.   Pr i me bef or e appl y i ng any put t y over  shel l acked ar ea.

( 2)  Open Joi nt s and Ot her  Openi ngs:   Fi l l  wi t h whi t i ng put t y,  l i nseed 
oi l  put t y.   Sand smoot h af t er  put t y has dr i ed.
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( 3)   Checki ng:   Wher e checki ng of  t he wood i s pr esent ,  sand t he 
sur f ace,  wi pe and appl y a coat  of  pi gment ed or ange shel l ac.  Al l ow 
t o dr y bef or e pai nt  i s  appl i ed.

g.   Pr i me Coat  For  New Ext er i or  Sur f aces:   Pr i me coat  [ wood door s, ]  
[ wi ndows, ]  [ f r ames, ]  [ and]  [ t r i m]  bef or e wood becomes di r t y,  war ped,  
[ or  weat her ed] .

3. 7. 2   Wood Fl oor  Sur f aces,  Nat ur al  Fi ni sh

Base sur f ace pr epar at i on per  MLI T SS Chapt er  18 or  per  pai nt  
manuf act ur er ' s r ecommendat i ons.

a.   I ni t i al  Sur f ace Cl eani ng:   As speci f i ed i n par agr aph ent i t l ed " Sur f ace 
Pr epar at i on. "

[ b.   Exi st i ng Loose Boar ds and Shoe Mol di ng:   Bef or e sandi ng,  r enai l  l oose 
boar ds.   Count er si nk nai l s and f i l l  wi t h an appr oved wood f i l l er .   
Remove shoe mol di ng bef or e sandi ng and r ei nst al l  af t er  compl et i ng 
ot her  wor k.   At  Cont r act or ' s opt i on,  new shoe mol di ng may be pr ovi ded 
i n l i eu of  r ei nst al l i ng ol d.   Pr ovi de new wood mol di ng of  t he same 
si ze,  wood speci es,  and f i ni sh as t he exi st i ng.

] c.   Sandi ng and Scr api ng:  Sandi ng of  wood f l oor s i s speci f i ed i n Sect i on [
09 64 29 WOOD STRI P AND PLANK FLOORI NG]  [ 09 64 23 WOOD PARQUET 
FLOORI NG]  [ 09 64 66 WOOD ATHLETI C FLOORI NG]  [ 09 64 00 PORTABLE 
( DEMOUNTABLE)  WOOD FLOORI NG] .   Fi l l  f l oor s of  oak or  s i mi l ar  
open- gr ai n wood wi t h wood f i l l er  r ecommended by t he f i ni sh 
manuf act ur er  and t he excess f i l l er  r emoved.

d.   Fi nal  Cl eani ng:   Af t er  sandi ng,  sweep and vacuum f l oor s c l ean.   Do not  
wal k on f l oor s t her eaf t er  unt i l  speci f i ed seal er  has been appl i ed and 
i s dr y.

3. 7. 3   I nt er i or  Wood Sur f aces,  St ai n Fi ni sh

Sand i nt er i or  wood sur f aces t o r ecei ve st ai n.   Fi l l  oak and ot her  
open- gr ai n wood t o r ecei ve st ai n wi t h a coat  of  wood f i l l er  not  l ess t han 
8 hour s bef or e t he appl i cat i on of  st ai n;  r emove excess f i l l er  and sand t he 
sur f ace smoot h.   Ensui ng base sur f ace pr epar at i on per  MLI T SS Chapt er  18 
or  per  pai nt  manuf act ur er ' s r ecommendat i ons.

3. 7. 4   Wat er  Bl ast i ng of  Exi st i ng Coat ed Wood Sur f aces:

Pr ovi de wat er  bl ast i ng f or  t he f ol l owi ng sur f aces:   [ _____] .

a.   Sampl e Panel :   Pr i or  t o t he i ni t i al  sur f ace cl eani ng,  wat er  bl ast  a 
r epr esent at i ve sur f ace desi gnat ed by t he Cont r act i ng Of f i cer .   Pr ovi de 
sur f ace cl eani ng of  t he r emai ni ng wor k t o mat ch t he sampl e panel  
appr oved by t he Cont r act i ng Of f i cer .

b.   I ni t i al  Sur f ace Cl eani ng:   Wat er  bl ast  sur f aces t o r ecei ve pai nt  wi t h 
a hi gh pr essur e spr ay,  t o r emove l oose pai nt ,  di r t ,  and ot her  f or ei gn 
or  del et er i ous mat er i al s.   Do not  f l ood vent s or  damage wi ndows and 
f l oor s.  I f  t he pr essur e speci f i ed wi l l  cause damage t o exi st i ng wood,  
advi se t he Cont r act i ng Of f i cer .   Di r ect  t he wash nozzl e at  t he sur f ace 
at  an angl e of  appr oxi mat el y 75 degr ees wi t h t he sur f ace and at  a 
di st ance not  gr eat er  t han 1500 mm t o appl y wat er  pr essur e r equi r ed t o 
r emove l oose pai nt ,  di r t ,  chal k i ng,  and ot her  f or ei gn mat t er .
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c.   Fi nal  Sur f ace Cl eani ng:   Af t er  al l owi ng t he sur f aces t o dr y f or  a 
mi ni mum of  24 hour s,  r emove r emai ni ng di r t ,  spl i nt er s,  l oose 
par t i c l es,  di s i nt egr at ed and l oose pai nt ,  gr ease,  oi l ,  and ot her  
f or ei gn mat t er  f r om t he sur f ace.

3. 8   APPLI CATI ON

3. 8. 1   Coat i ng Appl i cat i on

Appl i cat i on of  pai nt  per  MLI T SS Chapt er  18.   At  t he t i me of  appl i cat i on,  
pai nt  must  show no si gns of  det er i or at i on.   Mai nt ai n uni f or m suspensi on of  
pi gment s dur i ng appl i cat i on.

Unl ess ot her wi se speci f i ed or  r ecommended by t he pai nt  manuf act ur er ,  pai nt  
may be appl i ed by br ush,  r ol l er ,  or  spr ay.   Use t r i gger  oper at ed spr ay 
nozzl es f or  wat er  hoses.   Use r ol l er s f or  appl y i ng pai nt s and enamel s of  a 
t ype desi gned f or  t he coat i ng t o be appl i ed and t he sur f ace t o be coat ed.   
Wear  pr ot ect i ve c l ot hi ng and r espi r at or s when appl y i ng oi l - based pai nt s or  
usi ng spr ay equi pment  wi t h any pai nt s.

Onl y appl y pai nt s,  except  wat er - t hi nned t ypes t o sur f aces t hat  ar e 
compl et el y f r ee of  moi st ur e as det er mi ned by s i ght  or  t ouch.

Thor oughl y wor k coat i ng mat er i al s i nt o j oi nt s,  cr evi ces,  and open spaces.   
Pay speci al  at t ent i on t o ensur e t hat  al l  edges,  cor ner s,  cr evi ces,  wel ds,  
and r i vet s r ecei ve a f i l m t hi ckness equal  t o t hat  of  adj acent  pai nt ed 
sur f aces.

Appl y each coat  of  pai nt  so t hat  dr y f i l m i s of  uni f or m t hi ckness and f r ee 
f r om r uns,  dr ops,  r i dges,  waves,  pi nhol es or  ot her  voi ds,  l aps,  br ush 
mar ks,  and var i at i ons i n col or ,  t ext ur e,  and f i ni sh.   Compl et el y hi de al l  
bl emi shes.

Touch up damaged coat i ngs bef or e appl y i ng subsequent  coat s. [   Br oom cl ean 
and cl ear  dust  f r om i nt er i or  ar eas bef or e and dur i ng t he appl i cat i on of  
coat i ng mat er i al . ]

[ Appl y pai nt  t o new f i r e ext i ngui shi ng spr i nkl er  syst ems i ncl udi ng val ves,  
pi pi ng,  condui t ,  hanger s,  suppor t s,  mi scel l aneous met al  wor k,  and 
accessor i es.   Shi el d spr i nkl er  heads wi t h pr ot ect i ve cover i ngs whi l e 
pai nt i ng i s i n pr ogr ess.   Remove spr i nkl er  heads whi ch have been pai nt ed 
and r epl ace wi t h new spr i nkl er  heads.   For  pi pi ng i n unf i ni shed spaces,  
pr ovi de pr i med sur f aces wi t h one coat  of  r ed al kyd gl oss enamel  t o a 
mi ni mum dr y f i l m t hi ckness of  0. 025 mm.   Unf i ni shed spaces i ncl ude at t i c  
spaces,  spaces above suspended cei l i ngs,  cr awl  spaces,  pi pe chases,  
mechani cal  equi pment  r oom,  and space wher e wal l s or  cei l i ng ar e not  
pai nt ed or  not  const r uct ed of  a pr ef i ni shed mat er i al .   For  pi pi ng i n 
f i ni shed ar eas,  pr ovi de pr i me sur f aces wi t h t wo coat s of  pai nt  t o mat ch 
adj acent  sur f aces,  except  pr ovi de val ves and oper at i ng accessor i es wi t h 
one coat  of  r ed al kyd gl oss enamel .   Upon compl et i on of  pai nt i ng,  r emove 
pr ot ect i ve cover i ng f r om spr i nkl er  heads.

] a.   Dr yi ng Ti me:   Al l ow t i me bet ween coat s,  as r ecommended by t he coat i ng 
manuf act ur er ,  t o per mi t  t hor ough dr yi ng,  but  not  t o pr esent  t opcoat  
adhesi on pr obl ems.   Pr ovi de each coat  i n speci f i ed condi t i on t o 
r ecei ve next  coat .

b.   Pr i mer s,  and I nt er medi at e Coat s:   Do not  al l ow pr i mer s or  i nt er medi at e 
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coat s t o dr y mor e t han 30 days,  or  l onger  t han r ecommended by 
manuf act ur er ,  bef or e appl y i ng subsequent  coat s.   Fol l ow manuf act ur er ' s 
r ecommendat i ons f or  sur f ace pr epar at i on i f  pr i mer s or  i nt er medi at e 
coat s ar e al l owed t o dr y l onger  t han r ecommended by manuf act ur er s of  
subsequent  coat i ngs.   Cover  each pr ecedi ng coat  or  sur f ace compl et el y 
by ensur i ng v i sual l y per cept i bl e di f f er ence i n shades of  successi ve 
coat s.

c.   Fi ni shed Sur f aces:   Pr ovi de f i ni shed sur f aces f r ee f r om r uns,  dr ops,  
r i dges,  waves,  l aps,  br ush mar ks,  and var i at i ons i n col or s.

d.   Ther moset t i ng Pai nt s:   Topcoat s over  t her moset t i ng pai nt s ( epoxi es and 
ur et hanes)  shoul d be appl i ed wi t hi n t he over coat i ng wi ndow r ecommended 
by t he manuf act ur er .

e.   Fl oor s:  [ For  nonsl i p sur f aci ng on l evel  f l oor s,  as t he i nt er medi at e 
coat  i s appl i ed,  cover  wet  sur f ace compl et el y wi t h al mandi t e gar net ,  
Gr i t  No.  36,  wi t h maxi mum passi ng . 420 mm l ess t han 0. 5 per cent .   When 
t he coat i ng i s dr y,  use a sof t  br i st l e br oom t o sweep up excess gr i t ,  
whi ch may be r eused,  and vacuum up r emai ni ng r esi due bef or e 
appl i cat i on of  t he t opcoat . ]  [ For  nonsl i p sur f aci ng on r amps,  pr ovi de 
MPI  77 wi t h non- ski d addi t i ve,  appl i ed by r ol l er  i n accor dance wi t h 
manuf act ur er ' s i nst r uct i ons. ]

3. 8. 2   Mi xi ng and Thi nni ng of  Pai nt s

Reduce pai nt s t o pr oper  consi st ency by addi ng f r esh pai nt ,  except  when 
t hi nni ng i s mandat or y t o sui t  sur f ace,  t emper at ur e,  weat her  condi t i ons,  
appl i cat i on met hods,  or  f or  t he t ype of  pai nt  bei ng used.   Obt ai n wr i t t en 
per mi ssi on f r om t he Cont r act i ng Of f i cer  t o use t hi nner s.   Ver i f y t hat  t he 
wr i t t en per mi ssi on i ncl udes quant i t i es and t ypes of  t hi nner s t o use.

The use of  t hi nner  does not  r el i eve t he Cont r act or  f r om obt ai ni ng compl et e 
hi di ng,  f ul l  f i l m t hi ckness,  or  r equi r ed gl oss.   Thi nni ng cannot  cause t he 
pai nt  t o exceed l i mi t s on vol at i l e or gani c compounds.   Do not  mi x pai nt s 
of  di f f er ent  manuf act ur er s.

3. 8. 3   Two- Component  Syst ems

Mi x t wo- component  syst ems i n accor dance wi t h manuf act ur er ' s i nst r uct i ons.   
Fol l ow r ecommendat i on by t he manuf act ur er  f or  any t hi nni ng of  t he f i r st  
coat  t o ensur e pr oper  penet r at i on and seal i ng f or  each t ype of  subst r at e.

3. 8. 4   Coat i ng Syst ems

a.   Syst ems by Subst r at es:   Appl y coat i ngs t hat  conf or m t o t he r espect i ve 
speci f i cat i ons l i s t ed i n MLI T SS Chapt er  18.

          
   b.   Mi ni mum Dr y Fi l m Thi ckness ( DFT) :   Appl y pai nt s,  pr i mer s,  var ni shes,  

enamel s,  under coat s,  and ot her  coat i ngs t o a mi ni mum dr y f i l m 
t hi ckness as speci f i ed i n MLI T SS Chapt er  18.   Coat i ng t hi ckness wher e 
speci f i ed,  r ef er s t o t he mi ni mum dr y f i l m t hi ckness.

c.   Coat i ngs f or  Sur f aces Not  Speci f i ed Ot her wi se:   Coat  sur f aces whi ch 
have not  been speci f i ed,  t he same as sur f aces havi ng si mi l ar  
condi t i ons of  exposur e.

d.   Exi st i ng Sur f aces Damaged Dur i ng Per f or mance of  t he Wor k,  I ncl udi ng 
New Pat ches I n Exi st i ng Sur f aces:   Coat  sur f aces wi t h t he f ol l owi ng:
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( 1)  One coat  of  pr i mer .

( 2)  One coat  of  under coat  or  i nt er medi at e coat .

( 3)  One t opcoat  t o mat ch adj acent  sur f aces.

e.   Exi st i ng Coat ed Sur f aces To Be Pai nt ed:   Appl y coat i ngs conf or mi ng t o 
t he r espect i ve speci f i cat i ons l i s t ed i n t he Tabl es her ei n,  except  t hat  
pr et r eat ment s,  seal er s and f i l l er s need not  be pr ovi ded on sur f aces 
wher e exi st i ng coat i ngs ar e soundl y adher ed and i n good condi t i on.   Do 
not  omi t  under coat s or  pr i mer s.

3. 9   COATI NG SYSTEMS FOR METAL

Appl y coat i ngs per  MLI T SS Chapt er  18 f or  Ext er i or  and I nt er i or .

a.   Appl y speci f i ed f er r ous met al  pr i mer  on t he same day t hat  sur f ace i s 
c l eaned,  t o sur f aces t hat  meet  al l  speci f i ed sur f ace pr epar at i on 
r equi r ement s at  t i me of  appl i cat i on.

b.   I naccessi bl e Sur f aces:   Pr i or  t o er ect i on,  use one coat  of  speci f i ed 
pr i mer  on met al  sur f aces t hat  wi l l  be i naccessi bl e af t er  er ect i on.

c.   Shop- pr i med Sur f aces:   Touch up exposed subst r at es and damaged 
coat i ngs t o pr ot ect  f r om r ust i ng pr i or  t o appl y i ng f i el d pr i mer .

d.   Sur f ace Pr evi ousl y Coat ed wi t h Epoxy or  Ur et hane:   Appl y MPI  101,  
0. 038 mm DFT i mmedi at el y pr i or  t o appl i cat i on of  epoxy or  ur et hane 
coat i ngs.

e.   Pi pes and Tubi ng:   The semi t r anspar ent  f i l m appl i ed t o some pi pes and 
t ubi ng at  t he mi l l  i s  not  t o be consi der ed a shop coat .   Over coat  
t hese i t ems wi t h t he speci f i ed f er r ous- met al  pr i mer  pr i or  t o 
appl i cat i on of  f i ni sh coat s.

f .   Exposed Nai l s,  Scr ews,  Fast ener s,  and Mi scel l aneous Fer r ous Sur f aces.   
On sur f aces t o be coat ed wi t h wat er  t hi nned coat i ngs,  spot  pr i me 
exposed nai l s and ot her  f er r ous met al  per  pai nt  manuf act ur er ' s 
r ecommendat i ons.

3. 10   COATI NG SYSTEMS FOR CONCRETE AND CEMENTI TI OUS SUBSTRATES

Appl y coat i ngs per  MLI T SS Chapt er  18 f or  Ext er i or  and I nt er i or .

3. 11   COATI NG SYSTEMS FOR WOOD AND PLYWOOD

a.   Appl y coat i ngs per  MLI T SS Chapt er  18 f or  Ext er i or  and I nt er i or .

b.   Appl y st ai ns i n accor dance wi t h manuf act ur er ' s pr i nt ed i nst r uct i ons.

[ c.   Wood Fl oor s t o Recei ve Nat ur al  Fi ni sh:   Thi n f i r st  coat  2 t o 1 usi ng 
t hi nner  r ecommended by coat i ng manuf act ur er .   Appl y second coat  not  
l ess t han 2 hour s and not  over  24 hour s af t er  f i r st  coat  has been 
appl i ed.   Appl y wi t h appl i cat or s as r ecommended by coat i ng 
manuf act ur er .   Buf f  or  l i ght l y sand bet ween i nt er medi at e coat s as 
r ecommended by coat i ng manuf act ur er ' s pr i nt ed i nst r uct i ons.
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] 3. 12   PI PI NG I DENTI FI CATI ON

Pi pi ng I dent i f i cat i on,  I ncl udi ng Sur f aces I n Conceal ed Spaces:   Pr ovi de 
per  t he f ol l owi ng.

a.   Fl ammabl e Mat er i al s:  Def i ned as al l  mat er i al s known or di nar i l y  as 
f l ammabl es or  combust i bl es.   AMS- STD- 595,  Yel l ow,  No.  13655.

b.   Toxi c and Poi sonous Mat er i al s:  Def i ned as al l  mat er i al s ext r emel y 
hazar dous t o l i f e or  heal t h under  nor mal  condi t i ons as t oxi cs or  
poi sons.   AMS- STD- 595,  Br own,  No.  10080.

c.   Anest het i cs and Har mf ul  Mat er i al s:  Def i ned as al l  mat er i al s pr oduct i ve 
of  anest het i c vapor s and al l  l i qui d chemi cal s and compound hazar dous 
t o l i f e and pr oper t y but  not  nor mal l y pr oduct i ve of  danger ous 
quant i t i es of  f umes or  vapor s.  AMS- STD- 595,  Bl ue,  No.  15102.

d.   Oxi di z i ng Mat er i al s:  Def i ned as al l  mat er i al s whi ch r eadi l y f ur ni sh 
oxygen f or  combust i on and f i r e pr oducer s whi ch r eact  expl osi vel y or  
wi t h t he evol ut i on of  heat  i n cont act  wi t h many ot her  mat er i al s.   
AMS- STD- 595,  Gr een,  No.  14187.

e.   Physi cal l y Danger ous Mat er i al s:  Def i ned as al l  mat er i al s,  not  
danger ous i n t hemsel ves,  whi ch ar e asphyxi at i ng i n conf i ned ar eas or  
whi ch ar e gener al l y handl ed i n a danger ous physi cal  st at e of  pr essur e 
or  t emper at ur e.   AMS- STD- 595,  Gr ay,  No.  16187.

f .   Fi r e Pr ot ect i on Mat er i al s:  Def i ned as al l  mat er i al s pr ovi ded i n pi pi ng 
syst ems or  i n compr essed gas cyl i nder s excl usi vel y f or  use i n f i r e 
pr ot ect i on.   AMS- STD- 595,  Red,  No.  11105.

g.   Wat er :  Pi pi ng syst em cont ai ni ng wat er  sui t abl e f or  human consumpt i on 
and i nst al l ed f or  t hi s pur pose.   AMS- STD- 595,  Whi t e,  No.  1787 or  
pai nt ed t o mat ch sur r oundi ngs when not  i n conf l i c t  wi t h ot her  col or  
desi gnat i ons.

Pl ace st enci l i ng i n c l ear l y v i s i bl e l ocat i ons.   On pi pi ng not  cover ed by 
t he af or ement i oned st enci l  appr oved names or  code l et t er s,  i n l et t er s a 
mi ni mum of  13 mm hi gh f or  pi pi ng and a mi ni mum of  50 mm hi gh el sewher e.   
St enci l  ar r ow- shaped mar ki ngs on pi pi ng t o i ndi cat e di r ect i on of  f l ow 
usi ng bl ack st enci l  pai nt .

3. 13   I NSPECTI ON AND ACCEPTANCE

I n addi t i on t o meet i ng pr evi ousl y speci f i ed r equi r ement s,  demonst r at e 
mobi l i t y  of  movi ng component s,  i ncl udi ng swi ngi ng and sl i di ng door s,  
cabi net s,  and wi ndows wi t h oper abl e sash,  f or  i nspect i on by t he 
Cont r act i ng Of f i cer .   Per f or m t hi s demonst r at i on af t er  appr opr i at e cur i ng 
and dr yi ng t i mes of  coat i ngs have el apsed and pr i or  t o i nvoi c i ng f or  f i nal  
payment .

3. 14   WASTE MANAGEMENT

As speci f i ed i n t he Wast e Management  Pl an and as f ol l ows.   Do not  use 
ker osene or  any such or gani c sol vent s t o c l ean up wat er  based pai nt s.   
Pr oper l y di spose of  pai nt s or  sol vent s i n desi gnat ed cont ai ner s.  Cl ose and 
seal  par t i al l y  used cont ai ner s of  pai nt  t o mai nt ai n qual i t y as necessar y 
f or  r euse.   St or e i n pr ot ect ed,  wel l - vent i l at ed,  f i r e- saf e ar ea at  
moder at e t emper at ur e.   Pl ace mat er i al s def i ned as hazar dous or  t oxi c wast e 
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i n desi gnat ed cont ai ner s.

3. 15   PAI NT TABLES

3. 15. 1   Ext er i or  Pai nt  Tabl es

DI VI SI ON 3:   EXTERI OR CONCRETE PAI NT TABLE

A.   [ New and uncoat ed exi st i ng]  [ and Exi st i ng,  pr evi ousl y pai nt ed]  concr et e;
    ver t i cal  sur f aces,  i ncl udi ng under si des of  bal coni es,  sof f i t s ,  r oof s,
    col umns and beams but  excl udi ng t ops of  s l abs:

 1.  Pai nt  syst em shal l  be f or mal dehyde emi ssi on cl ass F* * * *  mi ni mum,
    Weat her pr oof  Cl ass 3 Type.   Coat i ngs shal l  compl y wi t h JI S A 6909,
    Mul t i - Layer ,  Type E:

    Spr ay Ti l e Fi ni sh Syst em ( 4- Layer  Syst em) :

    ( 1)    Base Coat  1:               Not  l ess t han 0. 1 kg/ sm
    ( 2)    Text ur e Base Coat  1:       Not  l ess t han 0. 7 kg/ sm
    ( 3)    Text ur e Top Coat :          Not  l ess t han 0. 8 kg/ sm
    ( 4)    Top Coat ,  Acr yl i c,
          Resi n,  Emul si on Type,
          Hi gh Gl oss Fi ni sh,
          2 t i mes:                   Not  l ess t han 0. 25 kg/ sm

    Pr i mer  as r ecommended by manuf act ur er .   Coat i ng syst em shal l  be appl i ed
    by spr ay appl i cat i on i n accor dance wi t h manuf act ur er ' s i nst r uct i ons.

B.   [ New and uncoat ed exi st i ng]  [ and Exi st i ng,  pr evi ousl y pai nt ed]  concr et e,
    t ext ur ed syst em;  ver t i cal  sur f aces,  i ncl udi ng under si des of  bal coni es
    and sof f i t s but  excl udi ng t ops of  s l abs:

 1.  MLI T SS Chapt er  18

    Text ur e -  [ Fi ne]  [ Medi um]  [ Coar se] .   Sur f ace pr epar at i on and number  of
    coat s i n accor dance wi t h manuf act ur er ' s i nst r uct i ons.
    Topcoat :   Coat i ng t o mat ch adj acent  sur f aces.

C.   [ New and uncoat ed exi st i ng]  [ and Exi st i ng,  pr evi ousl y pai nt ed]  concr et e,
    el ast omer i c Syst em;  ver t i cal  sur f aces,  i ncl udi ng under si des of  bal coni es
    and sof f i t s but  excl udi ng t ops of  s l abs:

 1.  MLI T SS Chapt er  18

    Pr i mer  as r ecommended by manuf act ur er .   Topcoat :   Coat i ng t o mat ch
    adj acent  sur f aces.   Sur f ace pr epar at i on and number  of  coat s i n
    accor dance wi t h manuf act ur er ' s i nst r uct i ons.

D.   [ New and uncoat ed exi st i ng]  [ and Exi st i ng,  pr evi ousl y pai nt ed]  concr et e:
    wal l s and bot t om of  swi mmi ng pool s.

 1.  MLI T SS Chapt er  18

E.   [ New]  [ and Exi st i ng]  Cement i t i ous composi t i on boar d ( i ncl udi ng Asbest os
    cement  boar d) :

 1.  MLI T SS Chapt er  18
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    Topcoat :   Coat i ng t o mat ch adj acent  sur f aces.

      DI VI SI ON 4:   EXTERI OR CONCRETE MASONRY UNI TS PAI NT TABLE

A.   [ New]  [ and Exi st i ng]  concr et e masonr y on uncoat ed sur f ace:

 1.  MLI T SS Chapt er  18

    Topcoat :   Coat i ng t o mat ch adj acent  sur f aces.

B.   [ New]  [ and Exi st i ng]  concr et e masonr y,  t ext ur ed syst em;  on uncoat ed
    sur f ace:

 1.  MLI T SS Chapt er  18

    Text ur e -  [ Fi ne]  [ Medi um]  [ Coar se] .   Sur f ace pr epar at i on and number  of
    coat s i n accor dance wi t h manuf act ur er ' s i nst r uct i ons.   Topcoat :   Coat i ng
    t o mat ch adj acent  sur f aces.

C.   [ New]  [ and Exi st i ng]  concr et e masonr y,  el ast omer i c syst em;  on uncoat ed
    sur f ace:

 1.  MLI T SS Chapt er  18

    Pr i mer  as r ecommended by manuf act ur er .   Topcoat :   Coat i ng t o mat ch
    adj acent  sur f aces.   Sur f ace pr epar at i on and number  of  coat s i n accor dance
    wi t h manuf act ur er ' s i nst r uct i ons.

       DI VI SI ON 5:   EXTERI OR METAL,  FERROUS AND NON- FERROUS PAI NT TABLE

STEEL /  FERROUS SURFACES

A.   New St eel  t hat  has been hand or  power  t ool  c l eaned  or  per  MLI T SS 
Chapt er
    18.

 1.  MLI T SS Chapt er  18

B.   New St eel  t hat  has been bl ast - c l eaned:

 2.  MLI T SS Chapt er  18

C.   Exi st i ng st eel  t hat  has been spot - bl ast ed:

 1.  MLI T SS Chapt er  18

 2.  [ Sur f ace pr evi ousl y coat ed wi t h epoxy:
    MLI T SS Chapt er  18]

D.   New [ and exi st i ng]  st eel  bl ast  c l eaned:

 1.  MLI T SS Chapt er  18

 2.  [ Pi gment ed Pol yur et hane
    MLI T SS Chapt er  18]

E.   Met al  f l oor s ( non- shop- pr i med sur f aces or  non- sl i p deck sur f aces)  wi t h
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    non- ski d addi t i ve ( NSA) ,  l oad at  manuf act ur er ' s r ecommendat i ons. :

 1.  MLI T SS Chapt er  18

EXTERI OR GALVANI ZED SURFACES

F.   New Gal vani zed sur f aces:

 1.  MLI T SS Chapt er  18

 2.  [ Wat er bor ne Pr i mer  /  Lat ex 
    MLI T SS Chapt er  18]

 3.  [ Wat er bor ne Pr i mer  /  Wat er bor ne Li ght  I ndust r i al  Coat i ng
    MLI T SS Chapt er  18
    Syst em DFT:    112 mi cr ons]

 4.  [ Epoxy Pr i mer  /  Wat er bor ne Li ght  I ndust r i al  Coat i ng
    MLI T SS Chapt er  18]

 5.  [ Pi gment ed Pol yur et hane
    MLI T SS Chapt er  18]

G.   Gal vani zed sur f aces wi t h s l i ght  coat i ng det er i or at i on;  l i t t l e or  no
    r ust i ng:

 1.  MLI T SS Chapt er  18

 2.  [ Pi gment ed Pol yur et hane
    MLI T SS Chapt er  18]

H.   Gal vani zed sur f aces wi t h sever el y det er i or at ed coat i ng or  r ust i ng:

 1.  MLI T SS Chapt er  18

 2.  [ Pi gment ed Pol yur et hane
    MLI T SS Chapt er  18]
                   
EXTERI OR SURFACES,  OTHER METALS ( NON- FERROUS)

I .   Al umi num,  al umi num al l oy and ot her  mi scel l aneous non- f er r ous met al  i t ems
    not  ot her wi se speci f i ed except  hot  met al  sur f aces,  r oof  sur f aces,  and new
    pr ef i ni shed equi pment .   Mat ch sur r oundi ng f i ni sh:

 1.  [ Al kyd
    MLI T SS Chapt er  18]

 2.  [ Wat er bor ne Li ght  I ndust r i al  Coat i ng
    MLI T SS Chapt er  18]

J.   Exi st i ng r oof  sur f aces pr evi ousl y coat ed:

 1.  MLI T SS Chapt er  18

 2.  [ Al umi num Pai nt
    MLI T SS Chapt er  18]

K.   Sur f aces adj acent  t o pai nt ed sur f aces;  [ Mechani cal , ]  [ El ect r i cal , ]  [ Fi r e
    ext i ngui shi ng spr i nkl er  syst ems i ncl udi ng val ves,  condui t ,  hanger s,
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    suppor t s, ] [ exposed copper  pi pi ng, ]  [ and mi scel l aneous met al  i t ems]  not
    ot her wi se speci f i ed except  f l oor s,  hot  met al  sur f aces,  and new
    pr ef i ni shed equi pment .   Mat ch sur r oundi ng f i ni sh:

 1.  [ Al kyd
    MLI T SS Chapt er  18]

 2.  [ Wat er bor ne Li ght  I ndust r i al  Coat i ng
    MLI T SS Chapt er  18]

3. 15. 2   I nt er i or  Pai nt  Tabl es

DI VI SI ON 3:   I NTERI OR CONCRETE PAI NT TABLE

A.   [ New and uncoat ed exi st i ng]  [ and Exi st i ng,  pr evi ousl y pai nt ed]  Concr et e,
    ver t i cal  sur f aces,  not  speci f i ed ot her wi se:

 1.  MLI T SS Chapt er  18

 2.  [ Hi gh Per f or mance Ar chi t ect ur al  Lat ex
    MLI T SS Chapt er  18]

 3.  [ I nst i t ut i onal  Low Odor  /  Low VOC Lat ex
    MLI T SS Chapt er  18]

B.   Concr et e cei l i ngs,  uncoat ed:

 1.  [ Lat ex Aggr egat e
    MLI T SS Chapt er  18]

    Text ur e -  [ Fi ne]  [ Medi um]  [ Coar se] .   Sur f ace pr epar at i on,  number  of  
    coat s,  and pr i mer  i n accor dance wi t h manuf act ur er ' s i nst r uct i ons.  
    Topcoat :   Coat i ng t o mat ch adj acent  sur f aces.

C.   [ New and uncoat ed exi st i ng] [  and ] [ Exi st i ng,  pr evi ousl y pai nt ed]  Concr et e
    i n [ t oi l et s, ]  [ f ood- pr epar at i on, ]  [ f ood- ser vi ng, ]  [ r est r ooms, ]  [ l aundr y
    ar eas, ]  [ shower  ar eas, ]  [ ar eas r equi r i ng a hi gh degr ee of  sani t at i on, ]
    [ _____]  [ and ot her  hi gh- humi di t y ar eas]  not  ot her wi se speci f i ed except
    f l oor s:

 1.  Coat i ng shal l  conf or m t o JI S K5670,  0. 10 kg/ sm f or  base coat  and
    JI S K5670,  0. 10 kg/ sm f or  t op coat .

DI VI SI ON 4:   I NTERI OR CONCRETE MASONRY UNI TS PAI NT TABLE

A.   New [ and uncoat ed Exi st i ng]  Concr et e masonr y:

 1.  [ Hi gh Per f or mance Ar chi t ect ur al  Lat ex
    MLI T SS Chapt er  18
    Fi l l  al l  hol es i n masonr y sur f ace]

 2.  [ I nst i t ut i onal  Low Odor  /  Low VOC Lat ex
    MLI T SS Chapt er  18]

B.   Exi st i ng,  pr evi ousl y pai nt ed Concr et e masonr y:

 1.  [ Hi gh Per f or mance Ar chi t ect ur al  Lat ex
    MLI T SS Chapt er  18]
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 2.  [ I nst i t ut i onal  Low Odor  /  Low VOC Lat ex
    MLI T SS Chapt er  18]

C.   New [ and uncoat ed Exi st i ng]  Concr et e masonr y uni t s i n [ t oi l et s, ]  
   [ f ood- pr epar at i on, ]  [ f ood- ser vi ng, ]  [ r est r ooms, ]  [ l aundr y ar eas, ]  [ shower  
   ar eas, ]  [ ar eas r equi r i ng a hi gh degr ee of  sani t at i on, ]  [ _____, ]  [ and 
   ot her  hi gh humi di t y ar eas]  unl ess ot her wi se speci f i ed:

 1.  [ Wat er bor ne Li ght  I ndust r i al  Coat i ng
    MLI T SS Chapt er  18
    Fi l l  al l  hol es i n masonr y sur f ace]

 2.  [ Al kyd
    MLI T SS Chapt er  18
    Fi l l  al l  hol es i n masonr y sur f ace]

 3.  [ Epoxy
    MLI T SS Chapt er  18
    Fi l l  al l  hol es i n masonr y sur f ace]

D.   Exi st i ng,  pr evi ousl y pai nt ed,  concr et e masonr y uni t s i n [ t oi l et s, ]  
    [ f ood- pr epar at i on, ]  [ f ood- ser vi ng, ]  [ r est r ooms, ]  [ l aundr y ar eas, ]  [ shower
    ar eas, ]  [ ar eas r equi r i ng a hi gh degr ee of  sani t at i on, ]  [ _____, ]  [ and
    ot her  hi gh humi di t y ar eas]  unl ess ot her wi se speci f i ed:

 1.  [ Wat er bor ne Li ght  I ndust r i al  Coat i ng
    MLI T SS Chapt er  18]

 2.  [ Al kyd
    MLI T SS Chapt er  18]

 3.  [ Epoxy
    MLI T SS Chapt er  18]

DI VI SI ON 5:   I NTERI OR METAL,  FERROUS AND NON- FERROUS PAI NT TABLE

I NTERI OR STEEL /  FERROUS SURFACES

A.   Met al ,  [ Mechani cal , ]  [ El ect r i cal , ]  [ Fi r e ext i ngui shi ng spr i nkl er  syst ems 
    i ncl udi ng  val ves,  condui t ,  hanger s,  suppor t s] .   [ Sur f aces adj acent  t o 
    pai nt ed sur f aces ( Mat ch sur r oundi ng f i ni sh) , ]  [ exposed copper  pi pi ng, ]
    [ and mi scel l aneous met al  i t ems]  not  ot her wi se speci f i ed except  f l oor s,
    hot  met al  sur f aces,  and new pr ef i ni shed equi pment :   

 1.  [ Hi gh Per f or mance Ar chi t ect ur al  Lat ex
    MLI T SS Chapt er  18]

 2.  [ Al kyd
    MLI T SS Chapt er  18]

B.   Met al  f l oor s ( non- shop- pr i med sur f aces or  non- sl i p deck sur f aces)  wi t h 
    non- ski d addi t i ve ( NSA) ,  l oad at  manuf act ur er ' s r ecommendat i ons. :

 1.  [ Al kyd Fl oor  Pai nt
    MLI T SS Chapt er  18]

 2.  [ Epoxy
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    MLI T SS Chapt er  18]

C.   Met al  i n [ t oi l et s, ]  [ f ood- pr epar at i on, ]  [ f ood- ser vi ng, ]  [ r est r ooms, ]
    [ l aundr y ar eas, ]  [ shower  ar eas, ]  [ ar eas r equi r i ng a hi gh degr ee of  
    sani t at i on, ]  [ _____, ]  [ and ot her  hi gh- humi di t y ar eas]  not  ot her wi se
    speci f i ed except  f l oor s,  hot  met al  sur f aces,  and new pr ef i ni shed
    equi pment :

 1.  [ Al kyd
    MLI T SS Chapt er  18]

2.   [ Al kyd
    MLI T SS Chapt er  18]

D.   Mi scel l aneous non- f er r ous met al  i t ems not  ot her wi se speci f i ed except  
    f l oor s,  hot  met al  sur f aces,  and new pr ef i ni shed equi pment .   Mat ch 
    sur r oundi ng f i ni sh:

 1.  [ Hi gh Per f or mance Ar chi t ect ur al  Lat ex
    MLI T SS Chapt er  18]

 2.  [ Al kyd
    MLI T SS Chapt er  18]

DI VI SI ON 6:   I NTERI OR WOOD PAI NT TABLE

A.   New [ and Exi st i ng,  uncoat ed]  Wood and pl ywood not  ot her wi se speci f i ed:

 1.  [ Hi gh Per f or mance Ar chi t ect ur al  Lat ex
    MLI T SS Chapt er  18]

 2.  [ Al kyd
    MLI T SS Chapt er  18]

 3.  [ I nst i t ut i onal  Low Odor  /  Low VOC Lat ex
    New;  MPI  I NT 6. 3V- G2 ( Fl at )
    MLI T SS Chapt er  18]

B.   Exi st i ng,  pr evi ousl y pai nt ed Wood and pl ywood not  ot her wi se speci f i ed:

 1.  [ Hi gh Per f or mance Ar chi t ect ur al  Lat ex
    MLI T SS Chapt er  18]

 2.  [ Al kyd
    MLI T SS Chapt er  18]

 3.  [ I nst i t ut i onal  Low Odor  /  Low VOC Lat ex
    MLI T SS Chapt er  18]

C.   New [ and Exi st i ng,  pr evi ousl y f i ni shed or  st ai ned]  Wood and Pl ywood,
    except  f l oor s;  nat ur al  f i ni sh or  st ai ned:

 1.  [ Nat ur al  f i ni sh,  oi l - modi f i ed pol yur et hane
    MLI T SS Chapt er  18]

 2.  [ St ai ned,  oi l - modi f i ed pol yur et hane
    MLI T SS Chapt er  18]
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 3.  [ St ai ned,  Moi st ur e Cur ed Ur et hane
    MLI T SS Chapt er  18]

D.   New [ and Exi st i ng,  pr evi ousl y f i ni shed or  st ai ned]  Wood Fl oor s;  Nat ur al
    f i ni sh or  st ai ned:

 1.  [ Nat ur al  f i ni sh,  oi l - modi f i ed pol yur et hane
    MLI T SS Chapt er  18]

 2.  [ Nat ur al  f i ni sh,  Moi st ur e Cur ed Pol yur et hane
    MLI T SS Chapt er  18]

 3.  [ St ai ned,  oi l - modi f i ed pol yur et hane
    MLI T SS Chapt er  18]

 4.  [ St ai ned,  Moi st ur e Cur ed Pol yur et hane
    MLI T SS Chapt er  18]

E.   New [ and Exi st i ng,  pr evi ousl y coat ed]  Wood f l oor s;  pi gment ed f i ni sh:

 1.  [ Lat ex Fl oor  Pai nt
    MLI T SS Chapt er  18]   

 2.  [ Al kyd Fl oor  Pai nt
    MLI T SS Chapt er  18]

F.   New [ and Exi st i ng,  uncoat ed]  wood sur f aces i n [ t oi l et s, ]  
    [ f ood- pr epar at i on, ]  [ f ood- ser vi ng, ]  [ r est r ooms, ]  [ l aundr y ar eas, ]  [ shower
    ar eas, ]  [ ar eas r equi r i ng a hi gh degr ee of  sani t at i on, ]  [ _____]  [ and
    ot her  hi gh humi di t y ar eas]  not  ot her wi se speci f i ed. :

 1.  [ As speci f i ed i n Sect i on 09 96 59 HI GH- BUI LD GLAZE COATI NGS. ]

 2.  [ MLI T SS Chapt er  18]

 3.  [ Al kyd
    MLI T SS Chapt er  18]

G.   Exi st i ng,  pr evi ousl y pai nt ed wood sur f aces i n [ t oi l et s, ]  
    [ f ood- pr epar at i on, ]  [ f ood- ser vi ng, ]  [ r est r ooms, ]  [ l aundr y ar eas, ]  [ shower
    ar eas, ]  [ ar eas r equi r i ng a hi gh degr ee of  sani t at i on, ]  [ _____]  [ and
    ot her  hi gh humi di t y ar eas]  not  ot her wi se speci f i ed:

 1.  [ As speci f i ed i n Sect i on 09 96 59 HI GH- BUI LD GLAZE COATI NGS. ]

 2.  [ MLI T SS Chapt er  18]

 3.  [ Al kyd
    MLI T SS Chapt er  18]

H.   New [ and Exi st i ng,  pr evi ousl y f i ni shed or  st ai ned]  Wood Door s;  Nat ur al
   Fi ni sh or  St ai ned:

 1.  [ MLI T SS Chapt er  18]
    Not e:   Sand bet ween al l  coat s per  manuf act ur er s r ecommendat i ons.

 2.  [ St ai ned,  oi l - modi f i ed pol yur et hane
    MLI T SS Chapt er  18]
    Not e:   Sand bet ween al l  coat s per  manuf act ur er s r ecommendat i ons.
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 3.  [ St ai ned,  Moi st ur e Cur ed Ur et hane
    MLI T SS Chapt er  18]
    Not e:   Sand bet ween al l  coat s per  manuf act ur er s r ecommendat i ons.

I .   New [ and Exi st i ng,  uncoat ed]  Wood Door s;  Pi gment ed f i ni sh:

 1.  [ Al kyd
    MLI T SS Chapt er  18]
    Not e:   Sand bet ween al l  coat s per  manuf act ur er s r ecommendat i ons.

 2.  [ Pi gment ed Pol yur et hane
    MLI T SS Chapt er  18]
    Not e:   Sand bet ween al l  coat s per  manuf act ur er s r ecommendat i ons.

J.   Exi st i ng,  pr evi ousl y pai nt ed Wood Door s;  Pi gment ed f i ni sh:

 1.  [ Al kyd
    MLI T SS Chapt er  18]

    Not e:   Sand bet ween al l  coat s per  manuf act ur er s r ecommendat i ons.

 
DI VI SI ON 9:   I NTERI OR PLASTER,  GYPSUM BOARD,  TEXTURED SURFACES PAI NT TABLE

A.   New [ and Exi st i ng,  pr evi ousl y pai nt ed]  [ Pl ast er ]  [ and]  [ Wal l boar d]  not
    ot her wi se speci f i ed:

 1.  [ Lat ex
    MLI T SS Chapt er  18]
 
 2.  [ Hi gh Per f or mance Ar chi t ect ur al  Lat ex -  Hi gh Tr af f i c  Ar eas
    MLI T SS Chapt er  18]

 3.  [ I nst i t ut i onal  Low Odor  /  Low VOC Lat ex
    MLI T SS Chapt er  18]

B.   New [ and Exi st i ng,  pr evi ousl y pai nt ed]  [ Pl ast er ]  [ and]  [ Wal l boar d]  i n
    [ t oi l et s, ]  [ f ood- pr epar at i on, ]  [ f ood- ser vi ng, ]  [ r est r ooms, ]  [ l aundr y
    ar eas, ]  [ shower  ar eas, ]  [ ar eas r equi r i ng a hi gh degr ee of  sani t at i on, ]
    [ _____]  [ and ot her  hi gh humi di t y ar eas]  not  ot her wi se speci f i ed. :

 1.  [ Wat er bor ne Li ght  I ndust r i al  Coat i ng
    MLI T SS Chapt er  18]

 2.  [ Al kyd
    MLI T SS Chapt er  18]

 3.  [ Epoxy
    MLI T SS Chapt er  18]

        - -  End of  Sect i on - -
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SECTI ON 10 14 00. 10

EXTERI OR SI GNAGE
08/ 17

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

ASTM I NTERNATI ONAL ( ASTM)

ASTM E84 ( 2023)  St andar d Test  Met hod f or  Sur f ace 
Bur ni ng Char act er i st i cs of  Bui l di ng 
Mat er i al s

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S G 3101 ( 2020)  Rol l ed St eel s f or  Gener al  St r uct ur e

JI S G 3302 ( 2022)  Hot  Di p Zi nc Coat ed St eel  Sheet  and 
St r i p

JI S G 3466 ( 2021)  Car bon St eel  Squar e and Rect angul ar  
Tubes f or  Gener al  St r uct ur e

JI S H 4000 ( 2017)  Al umi ni um and Al umi ni um Al l oy 
  Sheet s,  St r i ps and Pl at es ( Amendment  1)

JI S H 4040 ( 2015)  Al umi num and Al umi num Al l oy Bar s 
and Wi r es

JI S H 5202 ( 2010)  Al umi num Al l oy Cast i ngs

JI S H 8602 ( 2010)  Combi ned Coat i ngs of  Anodi c Oxi de 
and Or gani c Coat i ngs on Al umi num and 
Al umi num Al l oys

JI S H 8641 ( 2021)  Hot  Di p Gal vani zed Coat i ngs

JI S K 5906 ( 1998)  Al umi num Pi gment s For  Pai nt s

JI S K 6735 ( 2014)  Pl ast i cs -  Pol ycar bonat e sheet s -  
Types,  di mensi ons and char act er i st i cs

JI S R 3205 ( 2005)  Lami nat ed Gl ass

JI S Z 3001 ( 2013)  Wel di ng and Al l i ed Pr ocesses -  
Vocabul ar y -  Par t  6:  Resi st ance Wel di ng

JI S Z 3410 ( 2013)  Wel di ng Coor di nat i on -  Tasks and 
Responsi bi l i t i es

JI S Z 3801 ( 2018)  St andar d Qual i f i cat i on Test  and 
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Accept ance Requi r ement s f or  Manual  Wel di ng 
Techni que

JI S Z 3841 ( 2018)  St andar d Qual i f i cat i on Test  and 
Accept ance Requi r ement s f or  Semi - Aut omat i c 
Wel di ng Techni que

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 ( 2023;  ERTA 7 2023;  TI A 23- 15)  Nat i onal  
El ect r i cal  Code

1. 2   GENERAL REQUI REMENTS

Al l  ext er i or  s i gnage must  be pr ovi ded by a s i ngl e manuf act ur er .   Ext er i or  
s i gnage must  be of  t he desi gn,  det ai l ,  s i zes,  t ypes,  and message cont ent  
shown on t he dr awi ngs,  must  conf or m t o t he r equi r ement s speci f i ed,  and 
must  be pr ovi ded at  t he l ocat i ons i ndi cat ed.   Submi t  ext er i or  s i gnage 
schedul e i n el ect r oni c medi a wi t h spr ead sheet  f or mat .   Spr ead sheet  must  
i ncl ude si gn l ocat i on,  s i gn t ype,  and message.   Si gns must  be compl et e 
wi t h l et t er i ng,  f r ami ng as det ai l ed,  and r el at ed component s f or  a compl et e 
i nst al l at i on.   Each sampl e must  consi st  of  a compl et e s i gn panel  wi t h 
l et t er s and symbol s.   Sampl es may be i nst al l ed i n t he wor k,  pr ovi ded each 
sampl e i s i dent i f i ed and l ocat i on r ecor ded.   Submi t  [ t hr ee]  [ _____]  col or  
sampl es f or  each mat er i al  r equi r i ng col or  and 300 mm squar e sampl e of  s i gn 
f ace col or  sampl e.

1. 2. 1   Wi nd Load Requi r ement s

Ext er i or  s i gnage must  be desi gned t o wi t hst and [ _____]  km/ h wi ndl oad.   
Submi t  desi gn anal ysi s and suppor t i ng cal cul at i ons per f or med i n suppor t  of  
speci f i ed s i gnage.

1. 2. 2   Char act er  Pr opor t i ons and Hei ght s

Let t er s and number s on i ndi cat ed si gns f or  handi capped- accessi bl e 
bui l di ngs must  have a wi dt h- t o- hei ght  r at i o bet ween 3: 5 and 1: 1 and a 
st r oke- wi dt h- t o- hei ght  r at i o bet ween 1: 5 and 1: 10.   Char act er s and number s 
on i ndi cat ed si gns must  be si zed accor di ng t o t he v i ewi ng di st ance f r om 
whi ch t hey ar e t o be r ead.   The mi ni mum hei ght  i s measur ed usi ng an upper  
case l et t er  " X" .   Lower  case char act er s ar e per mi t t ed.

1. 3   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  [ Cont r act or  Qual i t y 
Cont r ol  appr oval . ]  [ i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng 
t he " G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  
f or  t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Appr oved Det ai l  Dr awi ngs;  G[ ,  [ _____] ]

SD- 10 Oper at i on and Mai nt enance Dat a
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Pr ot ect i on and Cl eani ng;  G[ ,  [ _____] ]

1. 4   QUALI FI CATI ONS

Si gns,  pl aques,  and di mensi onal  l et t er s must  be t he st andar d pr oduct  of  a 
manuf act ur er  r egul ar l y engaged i n t he manuf act ur e of  t he pr oduct s.   I t ems 
of  equi pment  must  essent i al l y  dupl i cat e equi pment  t hat  has been i n 
sat i sf act or y use at  l east  2 year s pr i or  t o bi d openi ng.

1. 5   DELI VERY AND STORAGE

Mat er i al s must  be wr apped f or  shi pment  and st or age,  del i ver ed t o t he 
j obsi t e i n manuf act ur er ' s or i gi nal  packagi ng,  and st or ed i n a c l ean,  dr y 
ar ea i n accor dance wi t h manuf act ur er ' s i nst r uct i ons.

1. 6   WARRANTY

Manuf act ur er ' s st andar d per f or mance guar ant ees or  war r ant i es t hat  ext end 
beyond a one year  per i od must  be pr ovi ded.

1. 7   EXTRA STOCK

Pr ovi de [ _____]  ext r a i nt er changeabl e message panel s and ext r a st ock of  
t he f ol l owi ng:   [ [ _____]  message bar s of  each col or  and si ze f or  s i gn 
t ypes [ _____] . ]   [ [ _____]  pr essur e- sensi t i ve l et t er s i n each col or  and 
si ze f or  s i gn t ype [ _____] . ]  [ [ _____]  changeabl e message st r i ps f or  s i gn 
t ype [ _____] . ]

PART 2   PRODUCTS

2. 1   MODULAR EXTERI OR SI GNAGE SYSTEM

Ext er i or  s i gnage must  consi st  of  a syst em of  coor di nat ed di r ect i onal ,  
i dent i f i cat i on,  and r egul at or y t ype si gns l ocat ed wher e shown.   
Di mensi ons,  det ai l s,  mat er i al s,  message cont ent ,  and desi gn of  s i gnage 
must  be as shown.   Submi t  manuf act ur er ' s descr i pt i ve dat a and cat al og cut s.

2. 1. 1   Fr ee- St andi ng Base Mount  Pyl on/ Monol i t h Type Si gns

2. 1. 1. 1   Fr ami ng

I nt er i or  f r ami ng must  consi st  of  [ al umi num]  [ or ]  [ gal vani zed st eel ]  t ube 
col umns wel ded t o compani on pl at es.   Per i met er  f r ami ng must  consi st  of  
[ al umi num]  [ or ]  [ st eel ]  angl e f r ami ng wel ded t o t he post  and pl at e syst em 
as desi gned.   Fr ami ng member s must  be desi gned t o per mi t  [ access t o 
el ect r i cal  equi pment ]  [ and]  [ panel  r emoval ] .   Mount i ng must  be pr ovi ded as 
shown.   Fr ami ng member s of  st eel  must  be f i ni shed wi t h semi - gl oss baked 
enamel  or  t wo- component  acr yl i c pol yur et hane.   Openi ngs must  be seal ed 
f r om moi st ur e and made t amper - pr oof .

2. 1. 1. 2   Ext er i or  Sheet i ng Panel s

Modul ar  panel s must  be pr ovi ded i n s i zes shown on dr awi ngs.   Panel s must  
be f abr i cat ed a mi ni mum of  [ 3 mm t hi ck [ al umi num]  [ st eel ] ]  [ 3 mm t hi ck 
f i ber gl ass r ei nf or ced pl ast i c ( FRP) ] .   [ Panel s must  be hel i ar c wel ded t o 
f r ami ng syst em [ _____] . ]   Top and end panel s must  be r emovabl e and must  be 
secur ed by 5 mm socket  head j ack nut s.   Fi ni sh f or  met al  panel s must  be 
[ semi - gl oss baked enamel ]  [ t wo- component  acr yl i c pol yur et hane]  [ anodi zed 
conf or mi ng t o JI S H 8602] .
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2. 1. 1. 3   Mount i ng

Mount  by secur i ng t o concr et e f oundat i on as i ndi cat ed.

2. 1. 1. 4   Fi ni shes

Base f i ni sh must  be [ semi - gl oss baked enamel ]  [ or ]  [ t wo- component  acr yl i c 
pol yur et hane]  [ anodi zed conf or mi ng t o JI S H 8602]  [ _____] .   Met al  panel  
syst em f i ni sh must  be [ baked enamel  or  t wo- component  acr yl i c pol yur et hane]  
[ anodi zed conf or mi ng t o JI S H 8602 [ _____] ,  as shown] .

2. 1. 2   Panel  And Post / Panel  Type Si gns

2. 1. 2. 1   Post s

One- pi ece [ al umi num]  [ or ]  [ gal vani zed st eel ]  post s must  be pr ovi ded wi t h 
mi ni mum 3. 2 mm wal l  t hi ckness.   Post s must  be desi gned t o accept  panel  
f r ami ng syst em descr i bed.   The post  must  be desi gned t o per mi t  at t achment  
of  panel  f r ami ng syst em wi t hout  exposed f ast ener s.   Caps must  be pr ovi ded 
f or  each post .

2. 1. 2. 2   Panel  Fr ami ng Syst em

Panel  f r ami ng consi st i ng of  al umi num sect i ons and i nt er l ocki ng t r ack 
component s must  be desi gned t o i nt er l ock wi t h post s wi t h conceal ed 
f ast ener s.

2. 1. 2. 3   Panel s

Modul ar  message panel s must  be pr ovi ded i n s i zes shown on dr awi ngs.   
Panel s must  be f abr i cat ed a mi ni mum of  [ 3 mm al umi num]  [ 3 mm acr yl i c]  [ 3 mm
 f i ber gl ass r ei nf or ced pl ast i c ( FRP) ] .   [ Panel s must  be desi gned t o be 
i nt er changeabl e. ]  [ Panel s wi t h met al  r et ur n sheet i ng must  have wel ded 
cor ner s,  gr ound smoot h. ]  [ Panel s must  be hel i ar c wel ded t o f r ami ng 
syst em. ]  [ Face panel s must  be r emovabl e t o pr ovi de access t o el ect r i cal  
component s. ]

2. 1. 2. 4   Fi ni shes

Post  f i ni sh must  be [ semi - gl oss baked enamel ]  [ or ]  [ t wo- component  acr yl i c 
pol yur et hane]  [ anodi zed conf or mi ng t o JI S H 8602]  [ _____] .   Met al  panel  
syst em f i ni sh must  be [ baked enamel  or  t wo- component  acr yl i c pol yur et hane]  
[ anodi zed conf or mi ng t o JI S H 8602 [ _____] ,  as shown] .

2. 1. 2. 5   Mount i ng

[ Pr ovi de per manent  mount i ng by embeddi ng post s i n concr et e f oundat i on as 
i ndi cat ed. ]  [ Pr ovi de r emovabl e mount i ng by [ [ a st eel ]  [ an al umi num] ]  
[ [ s l eeve]  [ f l ange] ]  embedded i n concr et e as i ndi cat ed. ]

2. 1. 3   Changeabl e Let t er  Di r ect or i es

2. 1. 3. 1   Fr ame and Tr i m

Al umi num al l oy f i ni sh must  be [ _____] .
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2. 1. 3. 2   Header  Pl at es

[ Header  pl at e must  consi st  of  backgr ound met al  mat chi ng f r ame and havi ng 
r ai sed l et t er s at t ached t hr ough t he back. ]  [ Header  pl at e must  consi st  of  
acr yl i c wi t h r ai sed acr yl i c l et t er s. ]  [ Header  pl at e must  consi st  of  MP 
pl ast i c wi t h r ai sed l et t er s. ]

2. 1. 3. 3   Door  Gl azi ng

Door  gl azi ng must  be [ c l ear  saf et y or  t emper ed gl ass mi ni mum 6 mm t hi ck. ]  
[ c l ear  acr yl i c sheet  5 mm t hi ck. ]  [ c l ear  pol ycar bonat e sheet  [ 5]  [ 6]  mm 
t hi ck. ]

2. 1. 3. 4   Door  Const r uct i on

Door  f r ame must  be of  same mat er i al  and f i ni sh as sur r oundi ng f r ame.   
Cor ner s must  be mi t er ed [ ,  r ei nf or ced]  [ ,  wel ded] ,  and assembl ed wi t h 
conceal ed f ast ener s.   Hi nges must  be st andar d wi t h manuf act ur er ,  i n f i ni sh 
t o mat ch f r ames and t r i m.   Gl azi ng must  be set  i n f r ame wi t h r esi l i ent  
gl azi ng channel s.

2. 1. 3. 5   Door  Locks

Door  l ocks must  be manuf act ur er ' s st andar d and must  be keyed al i ke.

2. 1. 3. 6   Fabr i cat i on

Fr ames and t r i m must  be assembl ed wi t h cor ner s [ r ei nf or ced]  [ wel ded]  and 
mi t er ed t o hai r l i ne f i t ,  wi t h no exposed f ast ener s.   Removabl e changeabl e 
di r ect or y panel  must  consi st  of  [ 6 mm t hi ck whi t e acr yl i c wi t h c l ear  
acr yl i c l et t er  t r acks]  [ ext er i or  gr ade pl ywood]  [ al umi num]  [ r ubber ]  back 
wi t h [ v i nyl ]  [ pol ycar bonat e]  [ cor kboar d]  cover i ng backgr ooved 6 mm on 
cent er s t o r ecei ve l et t er s.

2. 1. 3. 7   Fi ni shes

Post  f i ni sh must  be [ semi - gl oss baked enamel ]  [ or ]  [ t wo- component  acr yl i c 
pol yur et hane]  [ anodi zed conf or mi ng t o JI S H 8602]  [ _____] .   Met al  panel  
syst em f i ni sh must  be [ baked enamel  or  t wo- component  acr yl i c pol yur et hane]  
[ anodi zed conf or mi ng t o JI S H 8602 [ _____] ,  as shown] .

2. 1. 3. 8   Mount i ng

Di r ect or i es must  be mount ed t o suppor t i ng st r uct ur es wi t h conceal ed 
f ast ener s i n accor dance wi t h manuf act ur er ' s i nst r uct i ons.

2. 1. 3. 9   Changeabl e Let t er s

Changeabl e l et t er s must  be upper - case or  upper  and l ower - case [ hel vet i ca 
medi um]  [ _____] .   Tabbed vi nyl  l et t er s and number s must  be f ur ni shed i n 
accor dance wi t h t he [ dr awi ngs]  [ and]  [ schedul e] .

2. 2   I LLUMI NATI ON

Conceal ed l i ght i ng must  be pr ovi ded wi t hi n panel  f r ami ng member s.   
Li ght i ng must  be cont r ol l ed by a phot ocel l  devi ce.   [ Top]  [ Back]  l i ght i ng 
and el ect r i cal  equi pment  must  be pr ovi ded by UL or  FM l i st ed and compl y 
wi t h NFPA 70.   I l l umi nat i on must  be evenl y di st r i but ed.   A swi t ch on t he 
i nt er i or  of  t he s i gn must  be pr ovi ded t o t ur n of f  power  i n t he s i gn.   
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Swi t ch must  be r eadi l y accessi bl e when si gn i s open.

2. 3   GRAPHI CS FOR EXTERI OR SI GNAGE SYSTEMS

2. 3. 1   Gr aphi cs

Si gnage gr aphi cs must  conf or m t o t he f ol l owi ng:

[ a.   [ Cast ]  [ Cust om f abr i cat ed]  [ Pl at e]  al umi num l et t er s,  [ 6]  [ 13]  [ _____]  
mm t hi ck must  be pr ovi ded and f ast ened t o t he message panel  wi t h 
conceal ed f ast ener s.   Let t er s must  pr oj ect  [ _____]  mm f r om f ace of  
panel . ]

[ b.   Pr essur e sensi t i ve pr eci s i on cut  v i nyl  l et t er s [ wi t h r ef l ect i ng 
sur f ace]  [ _____]  must  be pr ovi ded. ]

[ c.   Message must  be appl i ed t o panel  usi ng t he si l kscr een pr ocess.   
Si l kscr eened i mages must  be execut ed wi t h phot o scr eens pr epar ed f r om 
or i gi nal  ar t .   Handcut  scr eens wi l l  not  be accept ed.   Or i gi nal  ar t  
must  be def i ned as ar t wor k t hat  i s  a f i r st  gener at i on pat t er n of  t he 
or i gi nal  speci f i ed ar t .   Edges and cor ner s must  be cl ean.   Rounded 
cor ner s,  cut  or  r agged edges,  edge bui l dup,  bl eedi ng or  sur f aces 
pi nhol es wi l l  not  be accept ed. ]

[ d.   Message l et t er s must  be cut  out  f r om panel .   Panel  cut out s must  be 
backed wi t h [ 2. 0 mm FRP]  [ 3. 2 mm acr yl i c]  wher e cut out s occur . ]

[ e.   Message must  be cut  out  f r om panel .   Acr yl i c l et t er s [ 3]  [ 6]  [ 13]  mm 
t hi ck must  be pr oj ect ed t hr ough t he cut out  ar ea and chemi cal l y wel ded 
t o 3. 2 mm t hi ck acr yl i c backup sheet . ]

[ f .   Message must  be embedded i n FRP sheet  and compl et el y cover ed wi t h 
t her moset t i ng pol yest er  r esi n.   Message must  be embedded mi ni mum 1 mm.   
Sheet s must  be pr ocessed i n one pi ece,  i n one pr ocess,  t o pr event  
del ami nat i on. ]

[ g.   Message must  be appl i ed usi ng t he f r i sket  met hod.   Phot omechani cal l y 
r epr oduced gr aphi c masks must  be appl i ed t o t he s i gn f ace whi ch has 
been coat ed wi t h t he gr aphi cs col or .   A backgr ound must  t hen be 
appl i ed t o t he exposed sur f aces.   Handcut  masks wi l l  not  be accept ed.   
Edges t hat  ar e ni cked,  cut ,  or  r agged wi l l  not  be accept abl e.   A 
pr ot ect i ve over coat  cont ai ni ng UV- r esi st ant  addi t i ves must  be appl i ed. ]

[ h.   Message must  be engr aved i n non- cor r osi ve,  t hr ee- pl y f i ber gl ass 
l ami nat e.   Message must  be cor e col or  or  pai nt  f i l l ed mul t i pl e col or s. ]

2. 3. 2   Messages

See [ dr awi ngs]  [ and]  [ schedul e]  f or  message cont ent .   Typef ace:   
[ Hel vet i ca medi um]  [ _____] .   Type si ze [ _____]  [ as i ndi cat ed] .

2. 4   METAL PLAQUES

Desi gn and l ocat i on of  pl aques must  be as i ndi cat ed.
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2. 4. 1   Cast  Met al  Pl aques

2. 4. 1. 1   Fabr i cat i on

Cast  met al  pl aques must  have t he l ogo,  embl em and ar t wor k cast  i n t he [ bas 
r el i ef ]  [ f l at  r el i ef ]  [ _____]  t echni que.   Pl aques must  be f abr i cat ed f r om 
[ pr i me al umi num]  [ br onze]  [ yel l ow br ass] .

2. 4. 1. 2   Si ze

Pl aque si ze must  be [ _____]  [ as i ndi cat ed] .

2. 4. 1. 3   Bor der

Bor der  must  be [ f l at  band]  [ pl ai n edge]  [ bevel ]  [ cust om or nament al  as 
i ndi cat ed]  [ _____] .

2. 4. 1. 4   Backgr ound

Backgr ound t ext ur e must  be [ l eat her ]  [ f i ne pebbl e]  [ _____] .

2. 4. 1. 5   Mount i ng

Mount i ng must  be [ conceal ed]  [ r oset t es and anchor s]  [ r oset t es and t oggl e 
bol t s]  [ i nvi s i bl e]  [ _____] .

2. 4. 1. 6   Fi ni sh

Fi ni shes must  consi st  of  [ al umi num l i ght  col or ed sandbl ast ed backgr ound.   
Let t er s must  be sat i n pol i shed and ent i r e pl aque must  be spr ayed wi t h t wo 
coat s of  c l ear  l acquer . ]  [ al umi num wi t h backgr ound spr ayed dar k gunmet al  
col or ed l acquer .   Let t er s must  be sat i n pol i shed and ent i r e pl aque spr ayed 
wi t h t wo coat s c l ear  l acquer . ]  [ br onze wi t h dar k f i ni sh oxi di zed 
backgr ound.   Let t er s must  be sat i n pol i shed and ent i r e pl aque spr ayed wi t h 
t wo coat s of  c l ear  l acquer . ]  [ [ al umi num]  [ br onze]  wi t h spr ayed 
backgr ound.   Let t er s must  be sat i n pol i shed. ]

2. 4. 2   Chemi cal l y Et ched Met al  Pl aques

2. 4. 2. 1   Fabr i cat i on

Pl aque must  be chemi cal l y [ s i ngl e- ]  [ doubl e- ]  et ched one- pi ece [ br ass]  
[ br onze]  [ _____]  mm t hi ck.

2. 4. 2. 2   Si ze

Pl aque si ze must  be [ _____]  [ as shown] .

2. 4. 2. 3   Fi ni sh

[ Si ngl e- et ched r ai sed ar eas must  be i n [ gol d- t one]  [ s i l ver - t one]  
[ br onze- t one]  f i ni sh and r ecessed ar eas must  be col or f i l l ed. ]  
[ Doubl e- et ched r ai sed ar eas must  be [ gol d- t one]  [ s i l ver - t one]  and r ecessed 
t ext ur ed ar eas must  be [ gol d- t one]  [ s i l ver - t one]  col or f i l l ed. ]
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2. 4. 3   Fr ost  and Sur f ace Oxi di zed Pl aques

2. 4. 3. 1   Fabr i cat i on

Pl aque must  be f r ost ed and sur f ace oxi di zed one -  pi ece [ anodi zed 
al umi num]  [ br ass]  [ br onze]  [ st ai nl ess st eel ]  [ _____]  mm t hi ck.

2. 4. 3. 2   Si ze

Pl aque si ze must  be [ _____]  [ as shown] .

2. 4. 3. 3   Fi ni sh

[ Mat er i al  f i ni sh must  be [ sat i n]  [ pol i shed] . ]  [ Fr ost ed ar eas must  be 
oxi di zed [ bl ack f or  al umi num or  st ai nl ess st eel ]  [ or ]  [ bl ack or  br own,  f or  
br ass or  br onze] . ]

2. 5   DI MENSI ONAL BUI LDI NG LETTERS

2. 5. 1   Fabr i cat i on

Let t er s must  be f abr i cat ed f r om [ cast  al umi num]  [ cast  br onze]  [ 2 mm 
al umi num sheet ]  [ 3 mm al umi num sheet ]  [ ext r uded al umi num]  [ _____] .   
Let t er s must  be cl eaned by chemi cal  et chi ng or  c l eaned ul t r asoni cal l y i n a 
speci al  degr easi ng bat h.   Let t er s must  be packaged f or  pr ot ect i on unt i l  
i nst al l at i on.

2. 5. 2   Typef ace

Typef ace must  be [ hel vet i ca medi um]  [ _____]  [ as i ndi cat ed] .

2. 5. 3   Si ze

Let t er  s i ze must  be [ _____]  [ as i ndi cat ed] .

2. 5. 4   Fi ni sh

[ Anodi zed al umi num]  [ Baked enamel  or  t wo- component  acr yl i c pol yur et hane]  
[ [ Pol i shed]  [ Oxi di zed]  br onze wi t h c l ear  coat ]  f i ni sh must  be pr ovi ded.

2. 5. 5   Mount i ng

[ Thr eaded st uds]  [ St eel  U- br acket ,  cap scr ews,  and expansi on bol t s]  of  
number  and si ze as r ecommended by manuf act ur er ,  must  be used f or  conceal ed 
anchor age.   Let t er s whi ch pr oj ect  f r om t he bui l di ng l i ne must  have st ud 
spacer  s l eeves.   Let t er s,  st uds,  and sl eeves must  be of  t he same 
mat er i al .   Suppl y t empl at es f or  mount i ng.

2. 6   ALUMI NUM ALLOY PRODUCTS

Al umi num al l oy pr oduct s must  conf or m t o JI S H 4000 f or  sheet  or  pl at e,  
JI S H 4040 f or  ext r usi ons and JI S H 5202 f or  cast i ngs.   Al umi num 
ext r usi ons must  be pr ovi ded at  l east  3 mm t hi ck and al umi num pl at e or  
sheet  at  l east  16 gauge t hi ck.   Wel di ng f or  al umi num pr oduct s must  conf or m 
t o JI S Z 3001.

2. 7   ANODI C COATI NG

Anodi zed f i ni sh must  conf or m t o JI S H 8602 as f ol l ows:
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[ Cl ear  ( nat ur al . ]

[ I nt egr at ed col or  anodi zed. ]

[ El ect r ol yt i cal l y deposi t ed col or  -  anodi zed. ]

2. 8   ORGANI C COATI NG

Cl ean,  pr i me and gi ve sur f aces a [ semi - gl oss baked enamel ]  [ or ]  
[ t wo- component  acr yl i c pol yur et hane]  f i ni sh i n accor dance wi t h JI S K 5906,  
AMP 505,  wi t h t ot al  dr y f i l m t hi ckness not  l ess t han 0. 030 mm.

2. 9   STEEL PRODUCTS

St r uct ur al  st eel  pr oduct s must  conf or m t o JI S G 3466.   Sheet  and st r i p 
st eel  pr oduct s must  conf or m t o JI S G 3101.   Wel di ng f or  st eel  pr oduct s 
must  conf or m t o JI S Z 3801.

2. 10   CAST BRONZE

Fabr i cat e component s wi t h shar p cor ner s,  f l at  f aces,  and accur at e 
pr of i l es.   Remove and pol i sh bur r s and r ough spot s.   Fi ni sh f aces t o a 
uni f or m hi gh l ust er .   

2. 11   VI NYL SHEETI NG FOR GRAPHI CS

Vi nyl  sheet i ng must  be 5 t o 7 year  pr emi um t ype and must  be i n accor dance 
wi t h t he f l ammabi l i t y  r equi r ement s of  ASTM E84 and must  be a mi ni mum 0. 08 
mm f i l m t hi ckness.   Fi l m must  i ncl ude a pr ecoat ed pr essur e sensi t i ve 
adhesi ve backi ng,  Cl ass 1,  or  posi t i onabl e pr essur e sensi t i ve adhesi ve 
backi ng,  Cl ass 3.

2. 12   ACRYLI C SHEET

Acr yl i c sheet  must  be i n accor dance wi t h t he f l ammabi l i t y  r equi r ement s of  
ASTM E84 and must  conf or m t o JI S R 3205.

2. 13   POLYCARBONATE SHEET

Pol ycar bonat e sheet  must  conf or m t o JI S K 6735.

2. 14   ANCHORS AND FASTENERS

Exposed anchor  and f ast ener  mat er i al s must  be compat i bl e wi t h met al  t o 
whi ch appl i ed and must  mat ch i n col or  and f i ni sh and must  be non- r ust i ng,  
non- cor r odi ng,  and non- st ai ni ng.   Exposed f ast ener s must  be t amper - pr oof .

2. 15   SHOP FABRI CATI ON AND MANUFACTURE

2. 15. 1   Fact or y Wor kmanshi p

Wor k must  be assembl ed i n t he shop,  as f ar  as pr act i cal ,  r eady f or  
i nst al l at i on at  t he s i t e.   Wor k t hat  cannot  be shop assembl ed must  be 
gi ven a t r i al  f i t  i n t he shop t o ensur e pr oper  f i el d assembl y.   Hol es f or  
bol t s and scr ews must  be dr i l l ed or  punched.   Dr i l l i ng and punchi ng must  
pr oduce cl ean,  t r ue l i nes and sur f aces.   Wel di ng t o or  on st r uct ur al  st eel  
must  be i n accor dance wi t h JI S Z 3801,  JI S Z 3410 and JI S Z 3841.   Wel di ng 
must  be cont i nuous al ong t he ent i r e ar ea of  cont act .   Exposed wel ds must  
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be gr ound smoot h.   Exposed sur f aces of  wor k must  have a smoot h f i ni sh and 
exposed r i vet i ng must  be f l ush.   Fast eni ngs must  be conceal ed wher e 
pr act i cal .   I t ems speci f i ed t o be gal vani zed must  be by hot - di p pr ocess 
af t er  f abr i cat i on i f  pr act i cal .   Gal vani zat i on must  be i n accor dance wi t h 
JI S G 3302 and JI S H 8641,  as appl i cabl e.   Ot her  met al l i c  coat i ngs of  
st eel  sheet  must  be i n accor dance wi t h JI S G 3302.   Joi nt s exposed t o t he 
weat her  must  be f or med t o excl ude wat er .   Dr ai nage and weep hol es must  be 
i ncl uded as r equi r ed t o pr event  condensat i on bui l dup.

2. 15. 2   Di ssi mi l ar  Mat er i al s

Wher e di ssi mi l ar  met al s ar e i n cont act ,  or  wher e al umi num i s i n cont act  
wi t h concr et e,  mor t ar ,  masonr y,  wet  or  pr essur e- t r eat ed wood,  or  
absor pt i ve mat er i al s subj ect  t o wet t i ng,  t he sur f aces must  be pr ot ect ed 
wi t h a coat  of  asphal t  var ni sh or  a coat  of  z i nc- mol ybdat e pr i mer  t o 
pr event  gal vani c or  cor r osi ve act i on.

2. 15. 3   Shop Pai nt i ng

Sur f aces of  mi scel l aneous met al  wor k,  except  nonf er r ous met al ,  cor r osi on 
r esi st i ng st eel ,  and zi nc- coat ed wor k,  must  be gi ven one coat  of  
z i nc- mol ybdat e pr i mer  or  an appr oved r ust - r esi st i ng t r eat ment  and met al l i c  
pr i mer  i n accor dance wi t h manuf act ur er ' s st andar d pr act i ce.   Sur f aces of  
i t ems t o be embedded i n concr et e must  not  be pai nt ed.   Upon compl et i on of  
wor k,  damaged sur f aces must  be r ecoat ed.

2. 16   COLOR,  FI NI SH,  AND CONTRAST

Col or  must  be [ i n accor dance wi t h Sect i on 09 06 00 SCHEDULES FOR 
FI NI SHES. ]  [ as i ndi cat ed on t he dr awi ngs. ]  [ sel ect ed f r om manuf act ur er s 
st andar d col or s. ]  [ [ ______. ]   Col or  l i s t ed i s not  i nt ended t o l i mi t  t he 
sel ect i on of  equal  col or s f r om ot her  manuf act ur er s. ]   For  bui l di ngs 
r equi r ed t o be handi capped- accessi bl e,  t he char act er s and backgr ound of  
s i gns must  be eggshel l ,  mat t e,  or  ot her  non- gl ar e f i ni sh.   Char act er s and 
symbol s must  cont r ast  wi t h t hei r  backgr ound -  ei t her  l i ght  char act er s on a 
dar k backgr ound or  dar k char act er s on a l i ght  backgr ound.

PART 3   EXECUTI ON

3. 1   I NSTALLATI ON

Si gns,  pl aques,  or  di mensi onal  l et t er s must  be i nst al l ed i n accor dance 
wi t h appr oved manuf act ur er ' s i nst r uct i ons at  l ocat i ons shown on t he 
appr oved det ai l  dr awi ngs;  submi t  dr awi ngs showi ng el evat i ons of  each t ype 
of  s i gn;  di mensi ons,  det ai l s,  and met hods of  mount i ng or  anchor i ng;  shape 
and t hi ckness of  mat er i al s;  and det ai l s of  const r uct i on.   A schedul e 
showi ng t he l ocat i on,  each si gn t ype,  and message must  be i ncl uded.   
Ci r cui t s i nst al l ed under gr ound must  conf or m t o t he r equi r ement s of  Sect i on 
33 71 02 UNDERGROUND ELECTRI CAL DI STRI BUTI ON.   St eel  condui t s i nst al l ed 
under gr ound and i l l umi nat ed si gnage mount ed di r ect l y on bui l di ngs must  be 
i n conf or mance wi t h t he r equi r ement s of  Sect i on 26 20 00 I NTERI OR 
DI STRI BUTI ON SYSTEM.   Si gns must  be i nst al l ed pl umb and t r ue at  mount i ng 
hei ght s i ndi cat ed,  and by met hod shown or  speci f i ed.   Si gns mount ed on 
ot her  sur f aces must  not  be i nst al l ed unt i l  f i ni shes on such sur f aces have 
been compl et ed.   Submi t  manuf act ur er ' s i nst al l at i on i nst r uct i ons and 
cl eani ng i nst r uct i ons.
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3. 1. 1   Anchor age

Anchor age and f ast ener  mat er i al s must  be i n accor dance wi t h appr oved 
manuf act ur er ' s i nst r uct i ons f or  t he i ndi cat ed subst r at e.   Anchor age not  
ot her wi se speci f i ed or  i ndi cat ed must  i ncl ude sl ot t ed i nser t s,  expansi on 
shi el ds,  and powder - dr i ven f ast ener s when appr oved f or  concr et e;  t oggl e 
bol t s and t hr ough bol t s f or  masonr y;  machi ne car r i age bol t s f or  st eel ;  l ag 
bol t s and scr ews f or  wood.

3. 1. 2   Pr ot ect i on and Cl eani ng

The wor k must  be pr ot ect ed agai nst  damage dur i ng const r uct i on.   Har dwar e 
and el ect r i cal  equi pment  must  be adj ust ed f or  pr oper  oper at i on.   Gl ass,  
f r ames,  and ot her  s i gn sur f aces must  be cl eaned i n accor dance wi t h 
manuf act ur er ' s i nst r uct i ons.   Af t er  s i gns ar e compl et ed and i nspect ed,  
cover  al l  pr oj ect  i dent i f i cat i on,  di r ect i onal ,  and ot her  s i gns whi ch may 
mi sl ead t he publ i c.   Cover i ng must  be mai nt ai ned unt i l  i nst r uct ed t o be 
r emoved by t he Cont r act i ng Of f i cer  or  unt i l  t he f aci l i t y  i s  t o be opened 
f or  busi ness.   Submi t  [ s i x]  [ _____]  copi es of  mai nt enance i nst r uct i ons 
l i s t i ng r out i ne mai nt enance pr ocedur es,  possi bl e br eakdowns and r epai r s,  
and t r oubl eshoot i ng gui des.   The i nst r uct i ons must  i ncl ude si mpl i f i ed 
di agr ams f or  t he equi pment  as i nst al l ed.   Si gns must  be cl eaned,  as 
r equi r ed,  at  t i me of  cover  r emoval .

3. 2   FI ELD PAI NTED FI NI SH

Mi scel l aneous met al s and f r ames must  be f i el d pai nt ed i n accor dance wi t h 
Sect i on 09 90 00 PAI NTS AND COATI NGS.   Anodi zed met al s,  masonr y,  and gl ass 
must  be pr ot ect ed f r om pai nt .   Fi ni sh must  be f r ee of  scr at ches or  ot her  
bl emi shes.

        - -  End of  Sect i on - -
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SECTI ON 10 14 00. 20

I NTERI OR SI GNAGE
08/ 17

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o i n t he t ext  by basi c 
desi gnat i on onl y.

ASTM I NTERNATI ONAL ( ASTM)

ASTM D635 ( 2018)  St andar d Test  Met hod f or  Rat e of  
Bur ni ng and/ or  Ext ent  and Ti me of  Bur ni ng 
of  Pl ast i cs i n a Hor i zont al  Posi t i on

I NTERNATI ONAL CODE COUNCI L ( I CC)

I CC A117. 1 COMM ( 2017)  St andar d and Comment ar y Accessi bl e 
and Usabl e Bui l di ngs and Faci l i t i es

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S H 4000 ( 2017)  Al umi ni um and Al umi ni um Al l oy 
  Sheet s,  St r i ps and Pl at es ( Amendment  1)

JI S H 4040 ( 2015)  Al umi num and Al umi num Al l oy Bar s 
and Wi r es

JI S H 8602 ( 2010)  Combi ned Coat i ngs of  Anodi c Oxi de 
and Or gani c Coat i ngs on Al umi num and 
Al umi num Al l oys

JI S K 5906 ( 1998)  Al umi num Pi gment s For  Pai nt s

JI S R 3202 ( 2011)  Fl oat  Gl ass and Pol i shed Pl at e Gl ass

JI S Z 3410 ( 2013)  Wel di ng Coor di nat i on -  Tasks and 
Responsi bi l i t i es

JI S Z 3801 ( 2018)  St andar d Qual i f i cat i on Test  and 
Accept ance Requi r ement s f or  Manual  Wel di ng 
Techni que

JI S Z 3841 ( 2018)  St andar d Qual i f i cat i on Test  and 
Accept ance Requi r ement s f or  Semi - Aut omat i c 
Wel di ng Techni que

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 101 ( 2021;  TI A 21- 1)  Li f e Saf et y Code

NFPA 70 ( 2023;  ERTA 7 2023;  TI A 23- 15)  Nat i onal  
El ect r i cal  Code
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U. S.  NATI ONAL ARCHI VES AND RECORDS ADMI NI STRATI ON ( NARA)

36 CFR 1191 Amer i cans wi t h Di sabi l i t i es Act  ( ADA)  
Accessi bi l i t y  Gui del i nes f or  Bui l di ngs and 
Faci l i t i es;  Ar chi t ect ur al  Bar r i er s Act  
( ABA)  Accessi bi l i t y  Gui del i nes

1. 2   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  [ Cont r act or  Qual i t y 
Cont r ol  appr oval . ]  [ i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng 
t he " G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  
f or  t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Det ai l  Dr awi ngs;  G[ ,  [ _____] ]

SD- 10 Oper at i on and Mai nt enance Dat a

Appr oved Manuf act ur er ' s I nst r uct i ons;  G[ ,  [ _____] ]

Pr ot ect i on and Cl eani ng;  G[ ,  [ _____] ]

1. 3   EXTRA MATERI ALS

Pr ovi de [ _____]  ext r a f r ames and ext r a st ock of  t he f ol l owi ng:   [ [ _____]  
bl ank pl at es of  each col or  and si ze f or  s i gn t ypes [ _____] . ]  [ [ _____]  
changeabl e message st r i ps f or  s i gn t ype [ _____] . ]   Pr ovi de [ [ _____]  paper  
i nser t s and [ one] [ _____]  copy of  t he sof t war e f or  user  pr oduced si gns and 
i nser t s af t er  pr oj ect  compl et i on]  [ and equi pment  necessar y f or  r emoval  of  
s i gnage par t s and pi eces. ]

1. 4   QUALI TY ASSURANCE

1. 4. 1   Sampl es

Submi t  i nt er i or  s i gnage sampl es of  each of  t he f ol l owi ng si gn t ypes 
showi ng t ypi cal  qual i t y,  wor kmanshi p and col or :  Di r ect i onal  s i gn,  St andar d 
Room si gn,  Changeabl e message st r i p s i gn,  [ Faci l i t y  Recogni t i on Pl aque]  
[ _____] .    The sampl es may be i nst al l ed i n t he wor k,  pr ovi ded each sampl e 
i s i dent i f i ed and l ocat i on r ecor ded.

1. 4. 2   Det ai l  Dr awi ngs

Submi t  det ai l  dr awi ngs showi ng el evat i ons of  each t ype of  s i gn,  
di mensi ons,  det ai l s and met hods of  mount i ng or  anchor i ng,  mount i ng hei ght ,  
shape and t hi ckness of  mat er i al s,  and det ai l s of  const r uct i on.   I ncl ude a 
schedul e showi ng t he l ocat i on,  each si gn t ype,  and message.

1. 5   DELI VERY,  STORAGE,  AND HANDLI NG

Mat er i al s must  be packaged t o pr event  damage and det er i or at i on dur i ng 
shi pment ,  handl i ng,  st or age and i nst al l at i on.   Pr oduct  must  be del i ver ed 
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t o t he j obsi t e i n manuf act ur er ' s or i gi nal  packagi ng and st or ed i n a c l ean,  
dr y ar ea i n accor dance wi t h manuf act ur er ' s i nst r uct i ons.

1. 6   WARRANTY

War r ant  t he i nt er i or  s i gnage f or  a per i od of  [ 2] [      ]  year [ s]  agai nst  
def ect i ve wor kmanshi p and mat er i al .   War r ant i es must  be si gned by t he 
aut hor i zed r epr esent at i ve of  t he manuf act ur er .   Submi t  war r ant y 
accompani ed by t he document  aut hent i cat i ng t he s i gner  as an aut hor i zed 
r epr esent at i ve of  t he guar ant or .   Guar ant ee t hat  t he s i gnage pr oduct s and 
t he i nst al l at i on ar e f r ee f r om any def ect s i n mat er i al  and wor kmanshi p 
f r om t he dat e of  del i ver y.

PART 2   PRODUCTS

2. 1   STANDARD PRODUCTS

Si gns,  pl aques,  di r ect or i es,  and di mensi onal  l et t er s must  be t he st andar d 
pr oduct  of  a manuf act ur er  r egul ar l y engaged i n t he manuf act ur e of  such 
pr oduct s t hat  essent i al l y  dupl i cat e s i gns t hat  have been i n sat i sf act or y 
use at  l east  2 year s pr i or  t o bi d openi ng.   Obt ai n s i gnage f r om a si ngl e 
manuf act ur er  wi t h edges and cor ner s of  f i ni shed l et t er f or ms and gr aphi cs 
t r ue and cl ean.

2. 2   ROOM I DENTI FI CATI ON/ DI RECTI ONAL SI GNAGE SYSTEM

2. 2. 1   St andar d Room Si gns

Si gns must  consi st  of  [ acr yl i c pl ast i c 2 mm t hi ckness mi ni mum conf or mi ng 
t o]  [ l ami nat ed t her moset t i ng Type MP pl ast i c ( t hr ee- pl y mel ami ne pl ast i c 
l ami nat e wi t h phenol i c cor e) ]  [ 6063- T5 ext r uded al umi num i n accor dance wi t h
]  [ _____]  and must  conf or m t o t he f ol l owi ng:

a.   Fr ames must  be [ [ al umi num]  [ wood]  [ mol ded acr yl i c] ] ,  [ [ f l at ] [ r adi us] ]   
[ [ 3 mm]  [ 6 mm]  [ _____]  t hi ck. ]

b.   End caps must  be [ al umi num]  [ wood]  [ mol ded acr yl i c]  wi t h [ r ound]  
[ squar e]  [ _____]  st y l e cor ner s.

c.   Uni t s must  be f r amel ess.   Cor ner s of  s i gns must  be [ squar ed]  [ r ounded 
t o [ 10]  [ 13]  [ 19]  [ _____]  mm r adi us] .

2. 2. 2   Changeabl e Message St r i p Si gns

Changeabl e message st r i p s i gns must  be of  same const r uct i on as st andar d 
r oom si gns t o i ncl ude a c l ear  s l eeve t hat  wi l l  accept  a paper  or  pl ast i c 
i nser t  i dent i f y i ng changeabl e t ext .   The i nser t  must  be pr epar ed [ di e- cut  
v i nyl  l et t er s appl i ed t o 0. 38 mm r i gi d v i nyl  f i l m]  [ t ypeset  message 
mount ed on paper  car d st ock ] [ t ypewr i t t en message]  [ _____] . [   Pr ovi de[  
paper  and]  sof t war e f or  cr eat i ng t ext  and symbol s f or  comput er s i dent i f i ed 
by owner  f or  Owner  pr oduct i on of  paper  i nser t s af t er  pr oj ect  
compl et i on. ] [   Fur ni sh one [ suct i on] [ _____]  devi ce t o assi st  i n r emovi ng 
f ace sheet . ] [   Sl i di ng i nser t s or  s l i de knobs t hat  s l i de hor i zont al l y 
exposi ng di f f er ent  gr aphi c i nf or mat i on must  be pr ovi ded as i dent i f i ed i n 
t he s i gnage pl acement  schedul e and [ dr awi ngs] [ at t achment s. ] ]

2. 2. 3   Type of  Mount i ng For  Si gns

Pr ovi de ext r uded al umi num br acket s f or  hangi ng,  pr oj ect i ng,  and 
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doubl e- si ded si gns.   Mount i ng f or  f r amed,  hangi ng,  and pr oj ect i ng s i gns 
must  be by mechani cal  f ast ener s.   Sur f ace mount ed si gns must  be mount ed 
wi t h [ count er sunk mount i ng hol es i n pl aques and mount i ng scr ews] [ 1. 6 mm 
t hi ck c l osed cel l  v i nyl  f oam wi t h adhesi ve backi ng.   Adhesi ve must  be 
t r anspar ent ,  l ong agi ng,  hi gh t ech f or mul at i on on t wo si des of  t he v i nyl  
f oam. ] [ magnet i c t ape [ s i l i cone adhesi ve] ] [ [ hook and l oop t ape consi st i ng 
of  hooked par t  on s i gn back and l ooped si de on mount i ng sur f ace]  [ pi n 
mount ]  f or  t ext i l e sur f aces]  [ _____]  f abr i cat ed f r om mat er i al s t hat  ar e 
not  cor r osi ve t o s i gn mat er i al  and mount i ng sur f ace.

2. 2. 4   Gr aphi cs

Si gnage gr aphi cs f or  modul ar  s i gns must  conf or m t o t he f ol l owi ng:

[ 2. 2. 4. 1   Subsur f ace Copy

Copy i s t r ansf er r ed t o t he back f ace of  c l ear  acr yl i c sheet i ng f or mi ng t he 
panel  f ace t o pr oduce pr eci sel y f or med opaque i mage.   Thi s met hod bonds 
al l  s i gn el ement s ( col or ,  gr aphi cs,  l et t er i ng,  Br ai l l e and subst r at e)  i nt o 
a s i ngl e uni t .

] [ 2. 2. 4. 2   Fi r st  Sur f ace Copy Di r ect  Pr i nt  or  Si l kscr eened ( Non- Tact i l e)

Message may be appl i ed t o panel  usi ng t he si l kscr een pr ocess.   
Si l kscr eened i mages must  be execut ed wi t h phot o scr eens pr epar ed f r om 
or i gi nal  ar t .   Handcut  scr eens wi l l  not  be accept ed.   Or i gi nal  ar t  i s  
def i ned as ar t wor k t hat  i s  a f i r st  gener at i on r epr oduct i on of  t he 
speci f i ed ar t .   Edges and cor ner s must  be cl ean.

] [ 2. 2. 4. 3   Sur f ace Appl i ed Phot opol ymer

I nt egr al  gr aphi cs and Br ai l l e achi eved by phot omechani cal  st r at i f i cat i on 
pr ocesses.   Phot opol ymer  used f or  ADA compl i ant  gr aphi cs must  be of  t he 
t ype t hat  has a mi ni mum dur omet er  r eadi ng of  90.   Tact i l e gr aphi cs must  be 
r ai sed 0. 8 mm f r om t he f i r st  sur f ace of  pl aque by phot omechani cal  
st r at i f i cat i on pr ocess.

] [ 2. 2. 4. 4   Engr aved Copy

Machi ne engr ave l et t er s,  number s,  symbol s,  and ot her  gr aphi cs i nt o panel  
s i gn on f ace t o pr oduce pr eci sel y f or med copy and shar p i mages,  i nci sed t o 
uni f or m dept h.   Mel ami ne pl ast i c engr avi ng st ock used f or  ADA compl i ant  
gr aphi c must  be t hr ee- pl y l ami nat i on cont r ast i ng col or  cor e meet i ng 
ASTM D635.

] [ 2. 2. 4. 5   Gr aphi c Bl ast  Rai sed Copy

Backgr ound i s sandbl ast ed t o a uni f or m dept h of  0. 8 mm l eavi ng r ai sed t ext  
and Br ai l l e.   Backgr ound must  be pai nt ed wi t h pol yur et hane pai nt .

] [ 2. 2. 4. 6   Embossed

Met hods ot her  t han sandbl ast i ng such as vacuum f or med t o cr eat e ADA 
compl i ant  pr oj ect ed gr aphi cs.

] [ 2. 2. 4. 7   [ Cast ]  [ Fabr i cat ed]  [ Sol i d]  Al umi num Let t er s

Pr ovi de [ 3]  [ 6]  [ _____]  mm t hi ck and f ast en t o t he message panel  wi t h 
conceal ed f ast ener s.
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] 2. 2. 5   Char act er  Pr opor t i ons and Hei ght s

Let t er s and number s on si gns conf or m t o 36 CFR 1191.

2. 2. 6   Tact i l e Let t er s,  Symbol s and Br ai l l e

Rai sed l et t er s and number s on si gns must  conf or m t o 36 CFR 1191.

2. 3   STAI R SI GNAGE

Pr ovi de si gns on st ai r s ser vi ng t hr ee or  mor e st or i es wi t h speci al  s i gnage 
wi t hi n t he encl osur e at  each f l oor  l andi ng conf or mi ng t o NFPA 101.   
I ndi cat e t he f l oor  l evel ,  t he t er mi nus of  t he t op and bot t om of  t he st ai r  
encl osur e,  and t he i dent i f i cat i on of  t he st ai r  encl osur e.   Al so,  st at e t he 
f l oor  l evel  of ,  and t he di r ect i on t o,  exi t  di schar ge.   Locat e t he s i gnage 
i nsi de t he encl osur e i n a posi t i on t hat  i s v i s i bl e when t he door  i s i n t he 
open or  c l osed posi t i on and i nst al l  i n conf or mance wi t h 36 CFR 1191.   The 
f l oor  l evel  desi gnat i on must  al so be t act i l e i n accor dance wi t h 
I CC A117. 1 COMM.

2. 4   BUI LDI NG DI RECTORI ES

Bui l di ng di r ect or i es must  be l obby di r ect or i es or  f l oor  di r ect or i es,  and 
must  be pr ovi ded wi t h a changeabl e di r ect or y l i s t i ng consi st i ng of  t he 
ar eas,  of f i ces and per sonnel  l ocat ed wi t hi n t he f aci l i t y .   Di mensi ons,  
det ai l s,  and mat er i al s of  s i gn and message cont ent  must  be as shown on t he 
[ dr awi ngs] [ at t achment s] [ s i gnage pl acement  schedul e] .

2. 4. 1   Header  Panel

Header  panel  must  [ have backgr ound met al  t o mat ch f r ame]  [ be acr yl i c wi t h 
r ai sed acr yl i c l et t er s] [ be ES/ MP pl ast i c wi t h r ai sed l et t er s]  [ _____] .

2. 4. 2   Door s

2. 4. 2. 1   Door  Gl azi ng

Door  gl azi ng must  be [ i n accor dance wi t h JI S R 3202,  mi ni mum 3 mm 
t hi ck] [ c l ear  acr yl i c sheet  5 mm t hi ck conf or mi ng t o [ _____] ] [ c l ear  
pol ycar bonat e sheet  5 mm t hi ck] [ _____] .

2. 4. 2. 2   Door  Const r uct i on

Ext r uded al umi num door  f r ame must  be of  same f i ni sh as sur r oundi ng f r ame.   
Cor ner s must  be mi t er ed [ ,  r ei nf or ced]  [ ,  wel ded] ,  and assembl ed wi t h 
conceal ed f ast ener s.   Hi nges must  be st andar d wi t h t he manuf act ur er ,  i n 
f i ni sh t o mat ch f r ames and t r i m.   Gl azi ng must  be set  i n f r ame wi t h 
r esi l i ent  gl azi ng channel s.

2. 4. 2. 3   Door  Locks

Door  l ocks must  be manuf act ur er ' s st andar d,  and must  be keyed al i ke.   
Pr ovi de t wo set s of  keys.

2. 4. 3   Fabr i cat i on

Ext r uded al umi num f r ames and t r i m must  be assembl ed wi t h cor ner s 
[ r ei nf or ced]  [ wel ded]  and mi t er ed t o a hai r l i ne f i t ,  wi t h no exposed 
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f ast ener s.

2. 4. 4   I l l umi nat ed Uni t s

I l l umi nat ed di r ect or y uni t s must  have conceal ed i nt er nal  [ t op]  [ back]  
l i ght i ng wi t h [ LED]  [ r api d st ar t  f l uor escent  t ube l amp]  [ _____] ,  i nt er nal  
wi r i ng,  and l ead at  wi r e f or  connect i on.   El ect r i cal  wor k must  compl y wi t h 
NFPA 70 and must  be UL or  FM l i st ed.   Di r ect or y must  consi st  of  backl i t  
phot o negat i ve di r ect or y st r i ps and a bl ack backgr ound.   Uni t  must  have a 
t i nt ed [ t emper ed saf et y sol ar  gl ass] [ _____]  door .

2. 4. 4. 1   Const r uct i on

The di r ect or y must  be [ 50] [ 100] [ 150]  mm deep f r ame const r uct ed of  an 
[ al umi num wi t h [ [ sat i n [ bl ack] [ pai nt ed] [ dar k br onze] [ _____]  anodi zed 
f i ni sh] ] [ [ r ed oak] [ wal nut ] [ _____]  wi t h [ nat ur al ] [ st ai ned]  f i ni sh] ] .   Uni t  
must  be [ [ semi ] [ f ul l y ]  r ecessed] [ sur f ace] [ _____]  mount ed.   Uni t  must  have a
 [ 75] [ _____]  mm hi gh header  l et t er i ng as shown.   Uni t  must  have a 
[ 10] [ _____] mm f ace door  f r ame wi t h conceal ed hi nges and l ocki ng syst em or  
ot her  secur e met hod.   Door  f r ame must  [ mat ch di r ect or y mat er i al  and 
f i ni sh] [ _____] .

2. 4. 4. 2   Message St r i ps

Message st r i ps must  be phot o negat i ve t ype updat abl e by user .   Message 
st r i ps must  be [ as shown on t he dr awi ngs]  [ _____] .

2. 4. 5   Non- I l l umi nat ed Uni t

Di r ect or y must  consi st  of  a non- i l l umi nat ed uni t  wi t h [ machi ne or  l aser  
engr aved copy i n i nt er changeabl e acr yl i c,  met al ,  or  hi gh- pr essur e pl ast i c 
l ami nat e st r i ps]  [ scr een pr i nt ed or  v i nyl  copy appl i ed t o acr yl i c,  met al ,  
or  hi gh- pr essur e pl ast i c l ami nat e st r i ps]  [ v i nyl  or  scr een pr i nt ed 
l et t er i ng on pl ast i c f i l m hel d i n i nt er changeabl e pl ast i c car r i er s]  
[ scr een pr i nt ed or  v i nyl  copy l ami nat ed t o magnet i c t ape] .   Desi gn of  uni t  
must  be as shown i n t he dr awi ngs.

2. 4. 5. 1   Const r uct i on

The di r ect or y must  be const r uct ed of  an al umi num [ 50] [ 100] [ 150]  mm deep 
f r ame wi t h [ sat i n [ bl ack] [ pai nt ed] [ dar k br onze] [ _____]  anodi zed 
f i ni sh] [ [ r ed oak] [ wal nut ] [      ]  wi t h [ nat ur al ] [ st ai ned]  f i ni sh] .   Uni t  
must  be [ [ semi ] [ f ul l y ]  r ecessed] [ sur f ace] [ _____]  mount ed.   Uni t  must  have a
 [ 75] [ _____]  mm hi gh header  l et t er i ng as shown.   Uni t  must  have a 
[ 9. 3] [      ]  mm f ace door  f r ame wi t h conceal ed hi nges and l ocki ng syst em 
or  ot her  secur e met hod.   Door  f r ame must  [ mat ch di r ect or y mat er i al  and 
f i ni sh] [ _____] .

2. 4. 5. 2   Message St r i ps

[ Message st r i ps must  be updat abl e by user .   ] Message st r i ps must  be [ s i zed 
i n accor dance wi t h manuf act ur er ' s st andar d]  [ _____] .   Let t er s and number s 
must  be pr ovi ded i n accor dance wi t h t he [ dr awi ngs]  [ schedul e] .

2. 4. 6   El ect r oni c Di r ect or y Syst em

Pr ovi de [ non- i nt er act i ve] [ i nt er act i ve]  el ect r oni c di r ect or y.   El ect r oni c 
di r ect or y syst em must  be a compl et e t ur nkey syst em consi st i ng of  di gi t al  
di spl ay,  har dwar e,  sof t war e connect ed t hr ough t he l ocal  ar ea net wor k ( LAN)  
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t o a [ ser ver ] [ c l oud] .   El ect r i cal  equi pment  must  be UL l i s t ed and must  
compl y wi t h NFPA 70.   Uni t  must  be [ f r ee- st andi ng] [ wal l  mount ed] .

2. 5   METAL PLAQUES

2. 5. 1   Cast  Met al  Pl aques

2. 5. 1. 1   Fabr i cat i on

Cast  met al  pl aques must  have t he l ogo,  embl em and ar t wor k cast  i n t he [ bas 
r el i ef ]  [ f l at  r el i ef ]  [ _____]  t echni que.   Pl aques must  be f abr i cat ed f r om 
[ pr i me al umi num]  [ br onze]  [ br ass]  [ _____] .

2. 5. 1. 2   Bor der

Bor der  must  be [ f l at  band]  [ pl ai n edge]  [ bevel ]  [ cust om or nament al ]  
[ _____] .

2. 5. 1. 3   Fi ni sh

Let t er  Fi ni sh [ sat i n]  [ pol i shed]

Backgr ound Fi ni sh [ [ l i ght ] [ dar k]  al umi num] [ [ dar k] [      ]  
br onze]

Backgr ound Text ur e [ l eat her ] [ pebbl e] [ smoot h] [      ]

2. 5. 1. 4   Mount i ng

Mount i ng must  be [ conceal ed]  [ r oset t es and anchor s]  [ r oset t es and t oggl e 
bol t s]  [ _____] .

2. 5. 2   Chemi cal l y Et ched Met al  Pl aques

2. 5. 2. 1   Fabr i cat i on

Pl aque must  be chemi cal l y et ched one- pi ece or  phot ochemi cal l y engr aved 
met al  sheet  or  pl at e [ al umi num]  [ br ass]  [ br onze]  [ z i nc]  [ magnesi um]  [ _____]
 [ _____]  mm t hi ck.

2. 5. 2. 2   Fi ni sh

[ Si ngl e- et ched r ai sed ar eas must  be i n [ gol d- t one]  [ s i l ver - t one]  
[ br onze- t one]  f i ni sh and r ecessed ar eas must  be col or f i l l ed. ]  
[ Doubl e- et ched r ai sed ar eas must  be [ gol d- t one]  [ s i l ver - t one]  and r ecessed 
t ext ur ed ar eas must  be [ gol d- t one]  [ s i l ver - t one]  col or f i l l ed. ]

2. 6   DI MENSI ONAL BUI LDI NG LETTERS

2. 6. 1   Fabr i cat i on

Let t er s must  be [ cast ] [ cut out ] [ f abr i cat ed channel ] [ mol ded pl ast i c] .   
Let t er s must  be [ al umi num] [ br onze] [ br ass] [      ] .   Package l et t er s f or  
pr ot ect i on unt i l  i nst al l at i on.

2. 6. 2   Si ze

Let t er  s i ze must  be [ _____]  [ as i ndi cat ed] .   Pr ovi de l et t er  t hi ckness t hat  
i s [ manuf act ur er ' s st andar d f or  t he s i ze of  l et t er ] [ _____] .
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2. 6. 3   Fi ni sh

Pr ovi de [ [ mi l l ] [ c l ear  anodi zed] [ [ l i ght ] [ medi um] [ dar k]  anodi zed br onze] ]  
[ [ pol i shed]  br onze wi t h c l ear  coat ]  [ baked enamel ]  [ powder  
coat ] [ t wo- component  acr yl i c pol yur et hane]  f i ni sh.

2. 6. 4   Mount i ng

[ Thr eaded st uds]  [ St eel  U- br acket ,  cap scr ews,  and expansi on bol t s]  of  
number  and si ze r ecommended by manuf act ur er ,  must  be suppl i ed f or  
conceal ed anchor age.   Let t er s whi ch pr oj ect  f r om t he mount i ng sur f ace must  
have [ st ud spacer  s l eeves]  [ _____] .   Let t er s,  st uds,  and sl eeves must  be 
of  t he same mat er i al .   Templ at es f or  mount i ng must  be suppl i ed.

2. 7   PRESSURE SENSI TI VE LETTERS

2. 7. 1   Fabr i cat i on

Ensur e t hat  v i nyl  l et t er  edges and cor ner s of  f i ni shed l et t er f or ms and 
gr aphi cs ar e t r ue and cl ean.   Do not  use l et t er f or ms and gr aphi cs wi t h 
r ounded posi t i ve or  negat i ve cor ner s,  ni cked,  cut ,  or  r agged edges.

2. 7. 2   Si ze

Let t er  s i ze:   [ as i ndi cat ed]  [ _____] .

2. 8   ALUMI NUM ALLOY PRODUCTS

Al umi num ext r usi ons must  be at  l east  3 mm t hi ck,  and al umi num pl at e or  
sheet  must  be at  l east  1. 3 mm t hi ck.   Ext r usi ons must  conf or m t o JI S H 4040;  
pl at e and sheet  must  conf or m t o JI S H 4000.   Wher e anodi c coat i ngs ar e 
speci f i ed,  al l oy must  conf or m t o [ _____] .   Exposed anodi zed al umi num 
f i ni shes must  be as shown.   Wel di ng f or  al umi num pr oduct s must  conf or m t o 
JI S Z 3801,  JI S Z 3410,  and JI S Z 3841.

2. 9   ANODI C COATI NG

Anodi zed f i ni sh must  conf or m t o JI S H 8602 as f ol l ows:

a.   [ Cl ear  ( nat ur al ) . ]  

b.   [ I nt egr al  col or . ]

c.   [ El ect r ol yt i cal l y deposi t ed col or - anodi zed. ]

2. 10   ORGANI C COATI NG

Or gani c coat i ng must  conf or m t o JI S K 5906,  wi t h t ot al  dr y f i l m t hi ckness 
not  l ess t han 0. 030 mm.

2. 11   FABRI CATI ON AND MANUFACTURE

2. 11. 1   Fact or y Wor kmanshi p

Hol es f or  bol t s and scr ews must  be dr i l l ed or  punched.   Dr i l l i ng and 
punchi ng must  pr oduce cl ean,  t r ue l i nes and sur f aces.   Exposed sur f aces of  
wor k must  have a smoot h f i ni sh and exposed r i vet i ng must  be f l ush.   
Fast eni ngs must  be conceal ed wher e pr act i cabl e.
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2. 11. 2   Di ssi mi l ar  Mat er i al s

Wher e di ssi mi l ar  met al s ar e i n cont act ,  t he sur f aces wi l l  be pr ot ect ed t o 
pr event  gal vani c or  cor r osi ve act i on.

2. 12   COLOR,  FI NI SH,  AND CONTRAST

Col or  must  be [ i n accor dance wi t h Sect i on 09 06 00 SCHEDULES FOR FI NI SHES]  
[ as i ndi cat ed]  [ _____] .   Fi ni sh of  al l  s i gns must  be eggshel l ,  mat t e,  or  
ot her  non- gl ar e f i ni sh as r equi r ed i n handi capped- accessi bl e bui l di ngs.

2. 13   TYPEFACE

[ ADA- ABA compl i ant  f ont  f or  Room Si gns] [ Hel vet i ca Regul ar ] [ _____] .

PART 3   EXECUTI ON

[ 3. 1   PLACEMENT SCHEDULE

SI GNAGE PLACEMENT SCHEDULE

Door / Room Number Si gn Type Text I nser t ( s) Symbol / Remar ks

[ _______] [ _______] [ _______] [ _______] [ _______]

] 3. 2   I NSTALLATI ON

I nst al l  s i gns pl umb and t r ue and i n accor dance wi t h appr oved 
manuf act ur er ' s i nst r uct i ons at  l ocat i ons shown on t he [ det ai l  dr awi ngs]  
[ schedul e bel ow]  [ at t achment s] .   Submi t  oper at i ng i nst r uct i ons out l i ni ng 
t he st ep- by- st ep pr ocedur es r equi r ed f or  syst em oper at i on.   The 
i nst r uct i ons i ncl ude si mpl i f i ed di agr ams f or  t he syst em as i nst al l ed,  t he 
manuf act ur er ' s name,  model  number ,  ser vi ce manual ,  par t s l i s t ,  and br i ef  
descr i pt i on of  al l  equi pment  and t hei r  basi c oper at i ng f eat ur es.   Pr ovi de 
each set   per manent l y bound wi t h a har d cover .   The f ol l owi ng 
i dent i f i cat i on must  be i nscr i bed on t he cover s:   " OPERATI NG AND 
MAI NTENANCE I NSTRUCTI ONS" ,  name and l ocat i on of  t he f aci l i t y ,  name of  t he 
Cont r act or ,  and cont r act  number .   Submi t  i n accor dance wi t h Sect i on 01 78 
23 OPERATI NG AND MAI NTENANCE DATA.   Mount i ng hei ght  and mount i ng l ocat i on 
compl i es wi t h 36 CFR 1191.   I nst al l  r equi r ed bl ocki ng.   Do not  i nst al l  
s i gns on door s or  ot her  sur f aces unt i l  f i ni shes on such sur f aces have been 
i nst al l ed.   Si gns i nst al l ed on gl ass sur f aces ar e i nst al l ed wi t h mat chi ng 
bl ank back- up pl at es i n accor dance wi t h manuf act ur er ' s i nst r uct i ons.   
[ Pr ovi de i l l umi nat ed si gnage i n conf or mance wi t h t he r equi r ement s of  
Sect i on 26 51 00 I NTERI OR LI GHTI NG. ]

Do not  i nst al l  i t ems t hat  show vi sual  evi dence of  bi ol ogi cal  gr owt h.

3. 2. 1   Anchor age

Pr ovi de anchor age i n accor dance wi t h appr oved manuf act ur er ' s 
i nst r uct i ons.   I n hi gh humi di t y i nt er i or  spaces ( f or  exampl e,  bat hr ooms,  
l ocker  r ooms,  pool s,  t r ai ner s)  and uncondi t i oned spaces,  use 
cor r osi on- r esi st ant  anchor s/ f ast ener s or  wi t h appr oval  by t he 
manuf act ur er ,  wat er pr oof  s i l i cone adhesi ve.   Anchor age not  ot her wi se 
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speci f i ed or  shown must  i ncl ude sl ot t ed i nser t s,  expansi on shi el ds,  and 
powder - dr i ven f ast ener s when appr oved f or  concr et e;  t oggl e bol t s and 
t hr ough bol t s f or  masonr y;  machi ne car r i age bol t s f or  st eel ;  l ag bol t s and 
scr ews f or  wood.   Pr ovi de exposed anchor  and f ast ener  mat er i al s compat i bl e 
wi t h met al  t o whi ch appl i ed wi t h mat chi ng col or  and f i ni sh. At  i nt er i or  
appl i cat i ons i n heavy t r af f i c  ar eas,  f i r ml y at t ach si gnage t o st r uct ur e 
wal l s wi t h t amper - pr oof  f ast ener s.

a.   Si gns mount ed t o pai nt ed gypsum boar d sur f aces must  be r emovabl e f or  
pai nt i ng mai nt enance.   

b.   Mount  s i gns mount ed t o l ay- i n cei l i ng gr i ds wi t h c l i p connect i ons t o 
cei l i ng t ees.

c.   I nst al l  s i gns mount ed on met al  sur f aces wi t h magnet i c t ape.

d.   I nst al l  s i gns mount ed on f abr i c sur f aces wi t h hook and l oop t ape or  
pi n mount .

e.   I nst al l  s i gns t o wor kst at i on panel s wi t h panel  c l i ps.

3. 2. 2   Pr ot ect i on and Cl eani ng

Pr ot ect  t he wor k agai nst  damage dur i ng const r uct i on.   Adj ust  har dwar e and 
el ect r i cal  equi pment  f or  pr oper  oper at i on.   Cl ean gl ass,  f r ames,  and ot her  
s i gn sur f aces at  compl et i on of  s i gnage i nst al l at i on i n accor dance wi t h t he 
manuf act ur er ' s wr i t t en i nst r uct i ons.

         - -  End of  Sect i on - -
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SECTI ON 10 21 13

TOI LET COMPARTMENTS
08/ 17

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

I NTERNATI ONAL CODE COUNCI L ( I CC)

I CC A117. 1 COMM ( 2017)  St andar d and Comment ar y Accessi bl e 
and Usabl e Bui l di ngs and Faci l i t i es

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S A 1901 ( 2015)  Det er mi nat i on of  t he Emi ssi on of  
Vol at i l e Or gani c Compounds and Al dehydes 
by Bui l di ng Pr oduct s -  Smal l  Chamber  Test  
Met hod

JI S G 3203 ( 1988)  Al l oy St eel  For gi ngs f or  Pr essur e 
Vessel s f or  Hi gh- Temper at ur e Ser vi ce

JI S G 3302 ( 2022)  Hot  Di p Zi nc Coat ed St eel  Sheet  and 
St r i p

JI S G 4304 ( 2021)  Hot - Rol l ed St ai nl ess St eel  Pl at e,  
Sheet  and St r i p

JI S H 3100 ( 2018)  Copper  and Copper  Al l oy Sheet s,  
Pl at es and St r i ps

JI S H 4040 ( 2015)  Al umi num and Al umi num Al l oy Bar s 
and Wi r es

JI S H 5301 ( 2018)  Zi nc Al l oy Di e Cast i ngs

JI S H 8601 ( 1999)  Anodi c Oxi de Coat i ngs on Al umi num 
and Al umi num Al l oys

JI S H 8617 ( 1999)  El ect r opl at ed Coat i ngs of  Ni ckel  
and Chr omi um

JI S H 8641 ( 2021)  Hot  Di p Gal vani zed Coat i ngs

JI S K 6899 ( 2015)  Pl ast i cs- symbol s and 
Abbr evi at i ons- Par t  1:  Basi c Pol ymer s and 
Thei r  Pr oper t i es

U. S.  NATI ONAL ARCHI VES AND RECORDS ADMI NI STRATI ON ( NARA)

36 CFR 1191 Amer i cans wi t h Di sabi l i t i es Act  ( ADA)  
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Accessi bi l i t y  Gui del i nes f or  Bui l di ngs and 
Faci l i t i es;  Ar chi t ect ur al  Bar r i er s Act  
( ABA)  Accessi bi l i t y  Gui del i nes

1. 2   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  [ Cont r act or  Qual i t y 
Cont r ol  appr oval . ]  [ i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng 
t he " G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  
f or  t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Fabr i cat i on Dr awi ngs

I nst al l at i on Dr awi ngs;  G[ ,  [ _____] ]

SD- 07 Cer t i f i cat es

War r ant y

SD- 10 Oper at i on and Mai nt enance Dat a

Pl ast i c I dent i f i cat i on;  G[ ,  [ _____] ]

1. 3   REGULATORY REQUI REMENTS

Conf or m t o I CC A117. 1 COMM code f or  access f or  t he handi capped oper at i on 
of  t oi l et  compar t ment  door  and har dwar e.

1. 4   DELI VERY,  STORAGE,  AND HANDLI NG

Del i ver  mat er i al s i n t he manuf act ur er ' s or i gi nal  unopened packages wi t h 
t he br and,  i t em i dent i f i cat i on,  and pr oj ect  r ef er ence cl ear l y mar ked.   
St or e component s i n a dr y l ocat i on t hat  i s adequat el y vent i l at ed;  f r ee 
f r om dust ,  wat er ,  ot her  cont ami nant s,  and damage dur i ng del i ver y,  st or age,  
and const r uct i on.

1. 5   WARRANTY

Pr ovi de manuf act ur er ' s war r ant y t o r epai r  or  r epl ace def ect i ve mat er i al s 
and wor kmanshi p f or  a per i od of  [ one year ] [ ____]  [ year s]  f r om dat e of  
f i nal  accept ance of  t he wor k.

PART 2   PRODUCTS

2. 1   SYSTEM REQUI REMENTS

Pr ovi de a compl et e and usabl e t oi l et  par t i t i on syst em,  i ncl udi ng t oi l et  
encl osur es,  r oom ent r ance scr eens,  ur i nal  scr eens,  syst em of  panel s,  
har dwar e,  and suppor t  component s.   Fur ni sh t he par t i t i on syst em f r om a 
si ngl e manuf act ur er ,  wi t h a st andar d pr oduct  as shown i n t he most  r ecent  
cat al og dat a.   Submi t  Fabr i cat i on Dr awi ngs f or  met al  t oi l et  par t i t i ons and 
ur i nal  scr eens consi st i ng of  f abr i cat i on and assembl y det ai l s t o be 
per f or med i n t he f act or y.   Submi t  manuf act ur er ' s Cl eani ng and Mai nt enance 
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I nst r uct i ons wi t h Fabr i cat i on Dr awi ngs f or  r evi ew.

2. 1. 1   Pl ast i c I dent i f i cat i on

Ver i f y t hat  pl ast i c pr oduct s t o be i ncor por at ed i nt o t he pr oj ect  ar e 
l abel ed i n accor dance wi t h JI S K 6899.   Wher e pr oduct s ar e not  l abel ed,  
pr ovi de pr oduct  dat a i ndi cat i ng pol ymer i c i nf or mat i on i n t he Oper at i on and 
Mai nt enance Manual .

Type 1 Pol yet hyl ene Ter epht hal at e ( PET,  PETE)

Type 2 Hi gh Densi t y Pol yet hyl ene ( HDPE)

Type 3 Vi nyl  ( Pol yvi nyl  Chl or i de or  PVC)

Type 4 Low Densi t y Pol yet hyl ene ( LDPE)

Type 5 Pol ypr opyl ene ( PP)

Type 6 Pol yst yr ene ( PS)

Type 7 Ot her .   Use of  t hi s code i ndi cat es t hat  t he package i n quest i on i s 
made wi t h a r esi n ot her  t han t he s i x l i st ed above,  or  i s made of  
mor e t han one r esi n l i st ed above,  and used i n a mul t i - l ayer  
combi nat i on.

2. 2   MATERI ALS

2. 2. 1   Gal vani zed St eel  Sheet

Pr ovi de gal vani zed st eel  sheet  col d- r ol l ed,  st r et cher - l evel ,  commer ci al  
qual i t y mat er i al ,  conf or mi ng t o JI S G 3302.   Conf or m sur f ace pr epar at i on 
of  mat er i al  f or  pai nt i ng t o JI S H 8617.

2. 2. 2   Sound- Deadeni ng Cor es

Pr ovi de sound deadeni ng consi st i ng of  t r eat ed kr af t  paper  honeycomb cor es 
wi t h a cel l  s i ze of  not  mor e t han 25 mm.   Resi n- mat er i al  cont ent  must  
wei gh not  l ess t han 11 per cent  of  t he f i ni shed cor e wei ght .   Expanded 
cor es must  be f aced on bot h s i des wi t h kr af t  paper .

2. 2. 3   Anchor i ng Devi ces and Fast ener s

Pr ovi de st eel  anchor i ng devi ces and f ast ener s hot - di pped gal vani zed af t er  
f abr i cat i on,  i n conf or mance wi t h JI S G 3302 and JI S H 8641.   Conceal  al l  
gal vani zed anchor i ng devi ces.

2. 2. 4   Br acket s

Wal l  br acket s must  be t wo- ear  panel  br acket s,  T- st y l e,  25 mm st ock.   
Pr ovi de st i r r up st y l e panel - t o- pi l ast er  br acket s.

2. 2. 5   Har dwar e and Fi t t i ngs

2. 2. 5. 1   Gener al  Requi r ement s

Conf or m har dwar e f or  t he t oi l et  par t i t i on syst em f or  t he speci f i ed t ype 
and st y l e of  par t i t i ons.   Pr ovi de har dwar e f i ni sh hi ghl y r esi st ant  t o 
al kal i s,  ur i ne,  and ot her  common t oi l et  r oom aci ds.   Compl y l at chi ng 
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devi ces and hi nges f or  handi cap compar t ment s wi t h 36 CFR 1191;  pr ovi de 
[ chr ome- pl at ed st eel ]  [  or  ]  [ st ai nl ess st eel ]  devi ces and hi nges wi t h 
door  l at ches t hat  oper at e wi t hout  ei t her  t i ght  gr aspi ng or  t wi st i ng of  t he 
wr i st  of  t he oper at or .   Submi t  t hr ee sampl es of  each i t em,  i ncl udi ng 
anchor i ng devi ces and f ast ener s.   Appr oved har dwar e sampl es may be 
i nst al l ed i n t he wor k i f  pr oper l y i dent i f i ed.

Mat er i al Conf or mance St andar d

Col d- r ol l ed sheet  st eel JI S G 3203,  commer ci al  qual i t y

Zi nc- base al l oy JI S H 5301 ZDC- 1

Br ass JI S H 3100,  Al l oy C26800

Al umi num JI S H 4040

Cor r osi on- r esi st ant  st eel JI S G 4304,  Type [ SUS302] [ SUS304]

2. 2. 5. 2   Fi ni shes

[ a.  Chr ome pl at i ng must  conf or m t o JI S H 8617. ]

[ b.  Fi ni sh must  conf or m t o JI S H 8617,  Cl ass I  ( Cor r osi on Pr ot ect i ve 
Pl ast i ng) ,  Type [ I ,  Br i ght ]  [ I I ,  Sat i n] . ]

[ c.  Al umi num must  have a c l ear  anodi c coat i ng conf or mi ng t o JI S H 8601. ]

[ d.  Cor r osi on- r esi st ant  st eel  must  have a No.  4 f i ni sh. ]

[ e.  Exposed f ast ener s must  mat ch t he har dwar e and f i t t i ngs. ]

2. 2. 6   Door  Har dwar e

2. 2. 6. 1   Hi nges

Hi nges must  be adj ust abl e t o hol d i n- swi ngi ng door s open at  any angl e up 
t o 90 degr ees and out swi ngi ng door s t o 10 degr ees.   Pr ovi de 
sel f - l ubr i cat i ng hi nges wi t h t he i ndi cat ed swi ng.   Hi nges must  [ be t he 
sur f ace- mount ed t ype. ]  [ be t he cut out - i nser t  t ype. ]  [ have t he f ol l owi ng 
t ype of  r et ur n movement :

[ a.   Gr avi t y r et ur n movement ]

[ b.   Spr i ng- act i on cam r et ur n movement ]

[ c.   Tor si on- r od r et ur n movement ] ]

2. 2. 6. 2   Lat ch and Pul l

Lat ch and pul l  must  be a combi nat i on r ubber - f aced door  st r i ke and keeper  
equi pped wi t h emer gency access.

2. 2. 6. 3   Coat  Hooks

Coat  hooks must  be combi nat i on uni t s wi t h hooks and r ubber  t i pped pi ns.
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2. 3   PARTI TI ON PANELS AND DOORS

Fabr i cat e par t i t i on panel s and door s not  l ess t han 25 mm t hi ck wi t h f ace 
sheet s not  l ess t han 1. 006 mm t hi ck.

[ Pr ovi de pai nt ed st eel  t oi l et  par t i t i ons and scr eens wi t h r ecycl ed cont ent  
of  27 per cent  mi ni mum.   Pr ovi de dat a i dent i f y i ng per cent age of  r ecycl ed 
cont ent  f or  pai nt ed st eel  par t i t i ons and scr eens.   ] [ Pr ovi de st ai nl ess 
st eel  t oi l et  par t i t i ons and scr eens wi t h r ecycl ed cont ent  of  50 per cent  
mi ni mum.   Pr ovi de dat a i dent i f y i ng per cent age of  r ecycl ed cont ent  f or  
st ai nl ess st eel  par t i t i ons and scr eens. ]  [ Pr ovi de pl ast i c l ami nat e t oi l et  
par t i t i ons and scr eens wi t h r ecycl ed cont ent  of  45 per cent  mi ni mum.   
Pr ovi de dat a i dent i f y i ng per cent age of  r ecycl ed cont ent  f or  pl ast i c 
l ami nat e par t i t i ons and scr eens. ]  [ Pr ovi de sol i d pol yet hyl ene t oi l et  
par t i t i ons and scr eens wi t h r ecycl ed cont ent  of  30 per cent  mi ni mum.   
Pr ovi de dat a i dent i f y i ng per cent age of  r ecycl ed cont ent  f or  pl ast i c,  sol i d 
pol yet hyl ene par t i t i ons and scr eens. ]  

Pr ovi de l ami nat ed pl ast i c and sol i d phenol i c t oi l et  par t i t i ons and ur i nal  
scr eens t o meet  t he emi ssi ons r equi r ement s of  JI S A 1901 ( use t he of f i ce 
or  c l assr oom r equi r ement s,  r egar dl ess of  space t ype) .  [ Pr ovi de 
cer t i f i cat i on or  val i dat i on of  i ndoor  ai r  qual i t y f or  l ami nat ed pl ast i c 
par t i t i ons and scr eens.   ] [ Pr ovi de cer t i f i cat i on or  val i dat i on of  i ndoor  
ai r  qual i t y f or  sol i d phenol i c,  bl ack cor e par t i t i ons and scr eens. ]

2. 3. 1   Toi l et  Encl osur es

Pr ovi de St yl e [ A,  f l oor  suppor t ed]  [ B,  cei l i ng hung]  [ C,  over head br aced]  
[ F,  over head br aced- al cove] .   Fur ni sh wi dt h,  l engt h,  and hei ght  of  t oi l et  
encl osur es as shown.   [ Pr ovi de a wi dt h of  25 mm. ]   Fi ni sh sur f ace of  
panel s must  be [ pai nt ed met al ,  Fi ni sh 1] [ st ai nl ess st eel ,  Fi ni sh 
2] [ l ami nat ed pl ast i c,  Fi ni sh 3] [ sol i d phenol i c,  bl ack cor e Fi ni sh 4] [ sol i d 
phenol i c,  col or  t hr ough t he cor e Fi ni sh 4A] [ sol i d pol yet hyl ene,  Fi ni sh 
5] [ _____] ;  wat er  r esi st ant ;  gr af f i t i  r esi st ant ;  non- absor bent ;  [ wi t h 
pl ast i c f ace sheet s per manent l y f used t o pl ast i c cor e;  6 mm r adi us bevel ed 
edges] .   Rei nf or ce panel s i ndi cat ed t o r ecei ve t oi l et  paper  hol der s or  
gr ab bar s f or  mount i ng of  t he i t ems r equi r ed.   Pr ovi de gr ab bar s t o 
wi t hst and a bendi ng st r ess,  shear  st r ess,  shear  f or ce,  and a t ensi l e f or ce 
i nduced by 1112 N.   Gr ab bar s must  not  r ot at e wi t hi n t hei r  f i t t i ngs.

2. 3. 2   Room Ent r ance Scr eens

Pr ovi de St yl e [ A,  f l oor  anchor ed]  [ B,  cei l i ng hung br aced]  [ C,  over head 
br aced]  [ D,  wal l  hung]  [ _____] .   Pr ovi de f i ni sh sur f ace of  scr eens t o be 
[ pai nt ed met al ,  Fi ni sh 1] [ st ai nl ess st eel ,  Fi ni sh 2] [ l ami nat ed pl ast i c,  
Fi ni sh 3] [ sol i d phenol i c,  bl ack cor e Fi ni sh 4] [ sol i d phenol i c,  col or  
t hr ough t he cor e Fi ni sh 4A] [ sol i d pol yet hyl ene,  Fi ni sh 5] [ _____] ;  wat er  
r esi st ant ;  gr af f i t i  r esi st ant ;  non- absor bent [ ;  wi t h pl ast i c f ace sheet s 
per manent l y f used t o pl ast i c cor e;  6 mm r adi us bevel ed edges] .   Fur ni sh 
l engt h and hei ght  of  scr eens as shown.   [ Pr ovi de t hi ckness of  25 mm. ]   
Fabr i cat e scr eens f r om t he same t ypes of  panel s,  pi l ast er s,  and f i t t i ngs 
as t he t oi l et  par t i t i ons.

2. 3. 3   Ur i nal  Scr eens

Pr ovi de and conf or m ur i nal  scr eens St yl e [ A,  f l oor  suppor t ed]  [ B,  cei l i ng 
hung]  [ C,  over head br aced]  [ D,  f l oor  t o cei l i ng hung]  [ E,  f l oor  t o cei l i ng 
post  suppor t ed] .   Pr ovi de f i ni sh f or  sur f ace of  scr eens as [ pai nt ed met al ,  
Fi ni sh 1] [ st ai nl ess st eel ,  Fi ni sh 2] [ l ami nat ed pl ast i c,  Fi ni sh 3] [ sol i d 
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phenol i c,  bl ack cor e Fi ni sh 4] [ sol i d phenol i c,  col or  t hr ough t he cor e 
Fi ni sh 4A] [ sol i d pol yet hyl ene,  Fi ni sh 5] [ _____] ;  wat er  r esi st ant ;  gr af f i t i  
r esi st ant ;  non- absor bent ;  [ wi t h pl ast i c f ace sheet s per manent l y f used t o 
pl ast i c cor e;  6 mm r adi us bevel ed edges] .   Fur ni sh wi dt h and hei ght  of  
ur i nal  scr eens as shown.   [ Pr ovi de t hi ckness of  25 mm. ]   Secur e wal l  hung 
ur i nal  scr eens wi t h [ a mi ni mum of  t hr ee wal l  st i r r up br acket s. ]  [ 1050 mm 
l ong,  cont i nuous f l anges. ]   Fabr i cat e scr eens f r om t he same t ypes of  
panel s and pi l ast er s as t he t oi l et  par t i t i ons.   Use cor r osi on- r esi st ant  
st ai nl ess st eel  f i t t i ngs and f ast ener s.

2. 4   CEI LI NG- HUNG PARTI TI ONS

Pi l ast er s must  be not  l ess t han 31. 75 mm t hi ck wi t h f ace sheet s not  l ess 
t han 1. 613 mm t hi ck.   Anchor i ng devi ce at  t he t op of  t he pi l ast er  must  be 
wel ded t o t he r ei nf or ced f ace sheet s and must  have not  l ess t han t wo 9. 525 
mm r ound t hr eaded r ods,  l ock washer s,  and l evel i ng- adj ust ment  nut s.   
Anchor i ng devi ce must  be desi gned t o t r ansmi t  t he st r ai n and l oadi ng on 
t he pi l ast er  di r ect l y t o t he st r uct ur al  suppor t  above wi t hout  put t i ng 
st r ai n or  l oadi ng on t he f i ni shed cei l i ng.   Tr i m pi ece at  t he t op of  t he 
pi l ast er  must  be 76. 2 mm hi gh and f abr i cat ed f r om not  l ess t han 0. 762 mm 
t hi ck st ai nl ess st eel .

2. 5   FLOOR- ANCHORED PARTI TI ONS

Pi l ast er s must  be not  l ess t han 31. 75 mm t hi ck wi t h f ace sheet s not  l ess 
t han 1. 613 mm t hi ck.   Pr ovi de anchor i ng devi ce at  t he bot t om of  t he 
pi l ast er  consi st i ng of  a st eel  bar  not  l ess t han 12. 7 by 22. 2 mm wel ded t o 
t he r ei nf or ced f ace sheet s and havi ng not  l ess t han t wo 9. 5 mm r ound 
anchor age devi ces f or  secur i ng t o t he f l oor  s l ab.   Pr ovi de anchor age 
devi ces compl et e wi t h t hr eaded r ods,  expansi on shi el ds,  l ock washer s,  and 
l evel i ng- adj ust ment  nut s.   Tr i m pi ece at  t he f l oor  must  be 76. 2 mm hi gh 
and f abr i cat ed f r om not  l ess t han 0. 76 mm t hi ck cor r osi on- r esi st ant  
st ai nl ess st eel .

2. 6   OVERHEAD- BRACED PARTI TI ONS

Pi l ast er s must  be not  l ess t han 31. 75 mm t hi ck wi t h f ace sheet s not  l ess 
t han 1. 0 mm t hi ck.   Pr ovi de anchor i ng devi ce at  t he bot t om of  t he pi l ast er  
consi st i ng of  a channel - shaped f l oor  st i r r up f abr i cat ed f r om not  l ess t han 
1. 6 mm t hi ck mat er i al  and a l evel i ng bol t .   Secur e t he st i r r up t o t he 
pi l ast er  wi t h not  l ess t han a 4. 76 mm bol t  and nut  af t er  t he pi l ast er  i s 
l evel ed.   Secur e t he st i r r up t o t he f l oor  wi t h not  l ess t han t wo l ead 
expansi on shi el ds and sheet met al  scr ews.   Fabr i cat e over head br ace f r om a 
cont i nuous ext r uded al umi num t ube not  l ess t han 25 mm wi de by 38 mm hi gh,  
3. 2 mm wal l  t hi ckness.   Fi ni sh must  be cl ear  anodi zed wi t h a mi ni mum 0. 4 
mi l s or  t hi cker  i n accor dance wi t h JI S H 8601.   Set  and secur e br ace i nt o 
t he t op of  each pi l ast er .   Fabr i cat e 75 mm hi gh t r i m pi ece at  t he f l oor  
f r om not  l ess t han 0. 75 mm t hi ck cor r osi on- r esi st ant  st ai nl ess st eel .

2. 7   PI LASTER SHOES

Pr ovi de shoes at  pi l ast er s t o conceal  f l oor - mount ed anchor age.   Pi l ast er  
shoes must  be [ al umi num]  [ st ai nl ess st eel ]  [ one pi ece mol ded HDPE]  
[ _____] .   Hei ght  i s a mi ni mum 76 mm.

2. 8   HARDWARE

Pr ovi de har dwar e f or  t he t oi l et  par t i t i on syst em f or  t he speci f i ed t ype 
and st y l e of  par t i t i ons.   [ Pr ovi de har dwar e pr e- dr i l l ed by manuf act ur er . ]   
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Use a har dwar e f i ni sh t hat  i s hi ghl y r esi st ant  t o al kal i s,  ur i ne,  and 
ot her  common t oi l et  r oom aci ds.   [ Har dwar e i ncl udes:  chr ome pl at ed non 
f er r ous cast  pi vot  hi nges,  gr avi t y t ype,  adj ust abl e f or  door  c l ose 
posi t i oni ng;  nyl on bear i ngs;  [ bl ack anodi zed]  [ chr ome pl at ed]  [ ______]  
al umi num door  l at ch;  door  st r i ke and keeper  wi t h r ubber  bumper ;  and cast  
al l oy chr ome pl at ed coat  hook and bumper ,  [ _____] . ]    Pr ovi de l at chi ng 
devi ces and hi nges f or  handi cap compar t ment s compl yi ng wi t h 36 CFR 1191 
and [ chr ome- pl at ed st eel ]  [ or ]  [ st ai nl ess st eel ]  door  l at ches t hat  oper at e 
wi t hout  ei t her  t i ght  gr aspi ng or  t wi st i ng of  t he wr i st  of  t he oper at or .   
Use st ai nl ess st eel ,  t amper  pr oof  t ype scr ews and bol t s.   Wal l  mount i ng 
br acket s must  be cont i nuous,  f ul l  hei ght ,  [ al umi num]  [ st ai nl ess st eel ]  
[ heavy dut y pl ast i c]  [ _____] ,  i n accor dance wi t h t oi l et  compar t ment  
manuf act ur er ' s i nst r uct i ons.  [ Pr ovi de f l oor - mount ed anchor age consi st i ng 
of  cor r osi on- r esi st ant  anchor i ng assembl i es wi t h t hr eaded r ods,  l ock 
washer s,  and l evel i ng adj ust ment  nut s at  pi l ast er s f or  st r uct ur al  
connect i on t o f l oor . ]

2. 9   COLORS AND FI NI SHES

2. 9. 1   Col or s

Pr ovi de manuf act ur er ' s st andar d col or  char t s f or  col or  of  f i ni shes f or  
t oi l et  par t i t i on syst em component s.   [ Col or  of  pi l ast er  shoes must  mat ch 
t he cor e of  sol i d pl ast i c compar t ment s and scr eens. ]   Submi t  t hr ee sampl es 
showi ng a f i ni shed edge on t wo adj acent  s i des and cor e const r uct i on,  each 
not  l ess t han 304. 8 mm squar e

2. 9. 2   Fi ni shes No.  1 Thr ough No.  3

Conf or m par t i t i ons,  panel s,  scr een,  and door  f i ni shes f i ni shed wi t h 
[ Fi ni sh No.  1,  baked enamel ]  [ Fi ni sh No.  2,  st ai nl ess st eel ]  [ Fi ni sh No.  
3,  l ami nat ed pl ast i c] .

2. 9. 3   Fi ni shes No. 4 and No.  5

Pr ovi de sol i d pl ast i c f abr i cat ed of  [ sol i d phenol i c cor e wi t h mel ami ne 
f aci ng sheet s]  [ or ]  [ pol ymer  r esi ns ( pol yet hyl ene) ]  f or med under  hi gh 
pr essur e r ender i ng a s i ngl e component  sect i on not  l ess t han 25 mm t hi ck.   
Col or s must  ext end t hr oughout  t he panel  t hi ckness.   Pr ovi de exposed f i ni sh 
sur f aces:  smoot h,  wat er pr oof ,  non- absor bent ,  and r esi st ant  t o st ai ni ng and 
mar ki ng wi t h pens,  penci l s,  or  ot her  wr i t i ng devi ces.   Sol i d pl ast i c 
par t i t i ons must  not  show any si gn of  det er i or at i on when i mmer sed i n t he 
f ol l owi ng chemi cal s and mai nt ai ned at  a t emper at ur e of  27 degr ees C f or  a 
mi ni mum of  30 days:

Acet i c Aci d ( 80 per cent ) Hydr ochl or i c Aci d ( 40 per cent )

Acet one Hydr ogen Per oxi de ( 30 per cent )

Ammoni a ( l i qui d) I sopr opyl  Al cohol

Ammoni a Phosphat e Lact i c Aci d ( 25 per cent )

Bl each ( 12 per cent ) Li me Sul f ur
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Bor ax Ni cot i ne

Br i ne Pot assi um Br omi de

Caust i c Soda Soaps

Chl or i ne Wat er Sodi um Bi car bonat e

Ci t r i c Aci d Tr i sodi um Phosphat e

Copper  Chl or i de Ur ea;  Ur i ne

Cor e Oi l s Vi negar

PART 3   EXECUTI ON

3. 1   PREPARATI ON

Take f i el d measur ement s pr i or  t o t he pr epar at i on of  dr awi ng and 
f abr i cat i on t o ensur e pr oper  f i t s .   Ver i f y t hat  f i el d measur ement s,  
sur f aces,  subst r at es and condi t i ons ar e as r equi r ed,  and r eady t o r ecei ve 
wor k.   Ver i f y cor r ect  spaci ng of  pl umbi ng f i xt ur es.   Ver i f y cor r ect  
l ocat i on of  bui l t  i n f r ami ng,  anchor age,  and br aci ng.   Repor t  i n wr i t i ng 
t o Cont r act i ng Of f i cer  pr evai l i ng condi t i ons t hat  wi l l  adver sel y af f ect  
sat i sf act or y execut i on of  t he wor k of  t hi s sect i on.   Do not  pr oceed wi t h 
wor k unt i l  unsat i sf act or y condi t i ons have been cor r ect ed.

3. 2   METAL PARTI TI ON FABRI CATI ON

a.   Fabr i cat e met al  Par t i t i on Panel s,  door s,  scr eens,  and pi l ast er s 
r equi r ed f or  t he pr oj ect  f r om gal vani zed- st eel  f ace sheet s wi t h f or med 
edges.   Face sheet s must  be pr essur e- l ami nat ed t o t he sound- deadeni ng 
cor e wi t h edges seal ed wi t h a cont i nuous l ocki ng st r i p and cor ner s 
mi t er ed and wel ded.   Gr ound al l  wel ds smoot h.   Pr ovi de conceal ed 
r ei nf or cement  f or  i nst al l at i on of  har dwar e,  f i t t i ngs,  and 
accessor i es.   Sur f ace of  f ace sheet s must  be smoot h and f r ee f r om 
wave,  war p,  or  buckl e.

b.   Bef or e appl i cat i on of  an enamel  coat i ng syst em,  sol vent - c l ean 
gal vani zed- st eel  sur f aces t o r emove pr ocessi ng compounds,  oi l s,  and 
ot her  cont ami nant s har mf ul  t o coat i ng- syst em adhesi on.   Af t er  
c l eani ng,  coat  t he sur f aces wi t h a met al - pr et r eat ment  phosphat e 
coat i ng.   Af t er  pr et r eat ment ,  f i ni sh exposed gal vani zed- st eel  sur f aces 
wi t h a baked- enamel  coat i ng syst em as speci f i ed.

c.   Pr ovi de an enamel  coat i ng syst em consi st i ng of  a f act or y- appl i ed baked 
acr yl i c enamel  coat i ng syst em.   Coat i ng syst em must  be a dur abl e,  
washabl e,  st ai n- r esi st ant ,  mar - r esi st ant  f i ni sh.

3. 3   I NSTALLATI ON

Do not  i nst al l  i t ems t hat  show vi sual  evi dence of  bi ol ogi cal  gr owt h.   
I nst al l  par t i t i ons r i gi d,  st r ai ght ,  pl umb,  and l evel ,  wi t h t he panel s 
cent er ed bet ween t he f i xt ur es.   Pr ovi de a panel  c l ear ance of  not  mor e t han 
13 mm and secur e t he panel s t o wal l s and pi l ast er s wi t h not  l ess t han t wo 
wal l  br acket s at t ached near  t he t op and bot t om of  t he panel .   Locat e wal l  
br acket s so t hat  hol es f or  wal l  bol t s occur  i n masonr y or  t i l e j oi nt s.   
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Secur e Panel s t o pi l ast er s wi t h br acket s mat chi ng t he wal l  br acket s.   
Pr ovi de f or  adj ust ment  due t o mi nor  f l oor  var i at i ons.   Locat e head r ai l  
j oi nt s at  pi l ast er  cent er  l i nes.   I nst al l  adj acent  component s f or  
consi st ency of  l i ne and pl ane.   Equi p each door  wi t h hi nges,  one door  
l at ch,  and one coat  hook and bumper .   Al i gn har dwar e t o uni f or m cl ear ance 
at  ver t i cal  edges of  door s.

a.   Secur e panel s t o hol l ow pl ast er ed wal l s wi t h t oggl e bol t s usi ng not  
l ess t han M6x1 scr ews of  t he l engt h r equi r ed f or  t he wal l  t hi ckness.   
Toggl e bol t s must  have a l oad- car r y i ng st r engt h of  not  l ess t han 
2668. 9 N per  anchor .

b.   Secur e panel s t o cer ami c t i l e on hol l ow pl ast er ed wal l s or  hol l ow 
concr et e- masonr y wal l s wi t h t oggl e bol t s usi ng not  l ess t han M6x1 
scr ews of  t he l engt h r equi r ed f or  t he wal l  t hi ckness.   Toggl e bol t s 
must  have a l oad- car r y i ng st r engt h of  not  l ess t han 2668. 9 N per  
anchor .

c.   Secur e panel s t o sol i d masonr y or  concr et e wi t h l ead or  br ass 
expansi on shi el ds desi gned f or  use wi t h not  l ess t han M6x1 scr ews,  
wi t h a shi el d l engt h of  not  l ess t han 38 mm.   Expansi on shi el ds must  
have a l oad- car r y i ng st r engt h of  not  l ess t han 2668. 9 N per  anchor .

d.   Submi t  I nst al l at i on Dr awi ngs f or  met al  t oi l et  par t i t i ons and ur i nal  
scr eens showi ng pl ans,  el evat i ons,  det ai l s of  const r uct i on,  har dwar e,  
r ei nf or ci ng and bl ocki ng,  f i t t i ngs,  mount i ngs and escut cheons.   
I ndi cat e on dr awi ngs t he t ype of  par t i t i on,  l ocat i on,  mount i ng hei ght ,  
cut out s,  and r ei nf or cement  r equi r ed f or  t oi l et - r oom accessor i es.

3. 4   CEI LI NG- HUNG PARTI TI ONS

Secur e pi l ast er s t o t he st r uct ur al  suppor t  above wi t h t he anchor age devi ce 
speci f i ed.   Make al l  l evel i ng devi ces r eadi l y accessi bl e f or  l evel i ng,  
pl umbi ng,  and t i ght eni ng t he i nst al l at i on.   Level  t he bot t oms of  door s 
wi t h bot t oms of  pi l ast er s when door s ar e i n a c l osed posi t i on.

3. 5   FLOOR- ANCHORED PARTI TI ONS

Secur e pi l ast er s t o t he f l oor  wi t h t he anchor age devi ce speci f i ed.   Make 
al l  l evel i ng devi ces r eadi l y accessi bl e f or  l evel i ng,  pl umbi ng,  and 
t i ght eni ng t he i nst al l at i on.   Level  t ops of  door s wi t h t ops of  pi l ast er s 
when door s ar e i n a c l osed posi t i on.   Expansi on shi el ds must  have a mi ni mum
 50 mm penet r at i on i nt o t he concr et e s l ab.

3. 6   OVERHEAD- BRACED PARTI TI ONS

Secur e pi l ast er s t o t he f l oor  wi t h t he anchor age devi ce speci f i ed.   Make 
al l  l evel i ng devi ces r eadi l y accessi bl e f or  l evel i ng,  pl umbi ng,  and 
t i ght eni ng t he i nst al l at i on.   Secur e over head br ace t o t he pi l ast er  f ace 
wi t h not  l ess t han t wo f ast ener s per  f ace.   Expansi on shi el ds must  have a 
mi ni mum 50 mm penet r at i on i nt o t he concr et e s l ab.   Make t ops of  door s 
par al l el  wi t h t he over head br ace when door s ar e i n a c l osed posi t i on.

3. 7   FI NAL ADJUSTMENT

Af t er  compl et i on of  t he i nst al l at i on,  make f i nal  adj ust ment s t o t he 
pi l ast er - l evel i ng devi ces,  door  har dwar e,  and ot her  wor ki ng par t s of  t he 
par t i t i on assembl y.   Door s must  have a uni f or m ver t i cal  edge cl ear ance of  
appr oxi mat el y 5 mm and must  r est  open at  appr oxi mat el y 30 degr ees when 
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unl at ched.

3. 8   CLEANI NG

Baked enamel  f i ni sh must  be t ouched up wi t h t he same col or  of  pai nt  t hat  
was used f or  t he f i ni sh.   Cl ean al l  sur f aces of  t he wor k,  and adj acent  
sur f aces soi l ed as a r esul t  of  t he wor k,  i n an appr oved manner  compl i ant  
wi t h t he manuf act ur er ' s r ecommended cl eani ng and pr ot ect i on f r om damage 
pr ocedur es unt i l  accept ed.   Remove al l  equi pment ,  t ool s,  sur pl us 
mat er i al s,  and wor k debr i s f r om t he si t e.

       - -  End of  Sect i on - -
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SECTI ON 10 26 00

WALL AND DOOR PROTECTI ON
08/ 17

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

ALUMI NUM ASSOCI ATI ON ( AA)

AA DAF45 ( 2003;  Reaf f i r med 2009)  Desi gnat i on Syst em 
f or  Al umi num Fi ni shes

ASTM I NTERNATI ONAL ( ASTM)

ASTM A240/ A240M ( 2022)  St andar d Speci f i cat i on f or  Chr omi um 
and Chr omi um- Ni ckel  St ai nl ess St eel  Pl at e,  
Sheet ,  and St r i p f or  Pr essur e Vessel s and 
f or  Gener al  Appl i cat i ons

ASTM B221 ( 2021)  St andar d Speci f i cat i on f or  Al umi num 
and Al umi num- Al l oy Ext r uded Bar s,  Rods,  
Wi r e,  Pr of i l es,  and Tubes

ASTM D256 ( 2010;  R 2018)  St andar d Test  Met hods f or  
Det er mi ni ng t he I zod Pendul um I mpact  
Resi st ance of  Pl ast i cs

ASTM D543 ( 2014)  St andar d Pr act i ces f or  Eval uat i ng 
t he Resi st ance of  Pl ast i cs t o Chemi cal  
Reagent s

ASTM D635 ( 2018)  St andar d Test  Met hod f or  Rat e of  
Bur ni ng and/ or  Ext ent  and Ti me of  Bur ni ng 
of  Pl ast i cs i n a Hor i zont al  Posi t i on

ASTM E84 ( 2023)  St andar d Test  Met hod f or  Sur f ace 
Bur ni ng Char act er i st i cs of  Bui l di ng 
Mat er i al s

ASTM G21 ( 2015;  R 2021;  E 2021)  St andar d Pr act i ce 
f or  Det er mi ni ng Resi st ance of  Synt het i c 
Pol ymer i c Mat er i al s t o Fungi

CALI FORNI A DEPARTMENT OF PUBLI C HEALTH ( CDPH)

CDPH SECTI ON 01350 ( 2017;  Ver si on 1. 2)  St andar d Met hod f or  
t he Test i ng and Eval uat i on of  Vol at i l e 
Or gani c Chemi cal  Emi ssi ons f r om I ndoor  
Sour ces usi ng Envi r onment al  Chamber s
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JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S A 1901 ( 2015)  Det er mi nat i on of  t he Emi ssi on of  
Vol at i l e Or gani c Compounds and Al dehydes 
by Bui l di ng Pr oduct s -  Smal l  Chamber  Test  
Met hod

JI S A 6909 ( 2021)  Coat i ng Mat er i al s f or  Text ur ed 
Fi ni shes of  Bui l di ngs

NATI ONAL ASSOCI ATI ON OF ARCHI TECTURAL METAL MANUFACTURERS ( NAAMM)

NAAMM AMP 500 ( 2006)  Met al  Fi ni shes Manual

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 80 ( 2022)  St andar d f or  Fi r e Door s and Ot her  
Openi ng Pr ot ect i ves

SOCI ETY OF AUTOMOTI VE ENGI NEERS I NTERNATI ONAL ( SAE)

SAE J1545 ( 2005;  R 2014)  I nst r ument al  Col or  
Di f f er ence Measur ement  f or  Ext er i or  
Fi ni shes,  Text i l es and Col or ed Tr i m

1. 2   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  [ Cont r act or  Qual i t y 
Cont r ol  appr oval . ]  [ i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng 
t he " G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  
f or  t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Cor ner  Guar ds;  G[ ,  [ _____] ]

Wal l  Guar ds ( Bumper  Guar ds) ;  G[ ,  [ _____] ]

Door  Pr ot ect or s;  G[ ,  [ _____] ]

Wal l  Cover i ng/ Panel s;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

Cor ner  Guar ds;  G[ ,  [ _____] ]

Wal l  Guar ds ( Bumper  Guar ds) ;  G[ ,  [ _____] ]

Door  Pr ot ect or s;  G[ ,  [ _____] ]

Wal l  Cover i ng/ Panel s;  G[ ,  [ _____] ]

[ Recycl ed cont ent  f or  al umi num component  of  cor ner  guar ds;  S]

[ Recycl ed cont ent  f or  st eel  component  of  cor ner  guar ds;  S]
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[ Recycl ed cont ent  f or  al umi num component  of  wal l  guar ds,  
Combi nat i on Handr ai l / Wal l  guar d and handr ai l s;  S]

[ Recycl ed cont ent  f or  al umi num component  of  wal l  guar ds/ bed l ocat or s;  
S]

[ Recycl ed cont ent  f or  al umi num component  of  combi nat i on 
handr ai l / wal l  guar ds;  S]

[ Recycl ed cont ent  f or  al umi num component  of  handr ai l s;  S]

SD- 04 Sampl es

Fi ni sh;  G[ ,  [ _____] ]

SD- 06 Test  Repor t s

Cor ner  Guar ds

Wal l  Guar ds ( Bumper  Guar ds)

Door  Pr ot ect or s

Wal l  Cover i ng/ Panel s

SD- 07 Cer t i f i cat es

Cor ner  Guar ds

Wal l  Guar ds ( Bumper  Guar ds)

Door  Pr ot ect or s

[ I ndoor  ai r  qual i t y f or  wal l  cover i ng/ panel s;  S]

[ I ndoor  ai r  qual i t y f or  adhesi ves;  S]

1. 3   CERTI FI CATI ONS

1. 3. 1   I ndoor  Ai r  Qual i t y

1. 3. 1. 1   Wal l  Cover i ng/ Panel s

Pr ovi de sheet  and hi gh i mpact  r esi st ant  r esi l i ent  mat er i al s cer t i f i ed t o 
meet  i ndoor  ai r  qual i t y r equi r ement s of  JI S A 1901 ( use t he of f i ce or  
c l assr oom r equi r ement s,  r egar dl ess of  space t ype)  and f or mal dehyde 
emi ssi on cl ass F* * * *  per  JI S A 6909.   Pr ovi de cur r ent  pr oduct  
cer t i f i cat i on document at i on f r om cer t i f i cat i on body.   When pr oduct  does 
not  have cer t i f i cat i on,  pr ovi de val i dat i on t hat  pr oduct  meet s t he i ndoor  
ai r  qual i t y pr oduct  r equi r ement s c i t ed her ei n.

1. 3. 1. 2   Adhesi ves and Seal ant s

Pr ovi de pr oduct s cer t i f i ed t o meet  i ndoor  ai r  qual i t y r equi r ement s of  
JI S A 1901 ( use t he of f i ce or  c l assr oom r equi r ement s,  r egar dl ess of  space 
t ype)  and f or mal dehyde emi ssi on cl ass F* * * *  per  JI S A 6909.   Pr ovi de 
cur r ent  pr oduct  cer t i f i cat i on document at i on f r om cer t i f i cat i on body  When 
pr oduct  does not  have cer t i f i cat i on,  pr ovi de val i dat i on t hat  pr oduct  meet s 
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t he i ndoor  ai r  qual i t y pr oduct  r equi r ement s c i t ed her ei n. .

1. 4   DELI VERY,  STORAGE,  AND HANDLI NG

Del i ver  mat er i al s t o t he pr oj ect  s i t e i n manuf act ur er ' s or i gi nal  unopened 
cont ai ner s wi t h seal s unbr oken and l abel s and t r ademar ks i nt act .   Keep 
mat er i al s dr y,  pr ot ect ed f r om weat her  and damage,  and st or ed under  cover .   
Mat er i al s must  be st or ed at  appr oxi mat el y 21 degr ees C f or  at  l east  48 
hour s pr i or  t o i nst al l at i on.

1. 5   WARRANTY

Pr ovi de manuf act ur er ' s st andar d per f or mance guar ant ees or  war r ant i es t hat  
ext end beyond a 1 year  per i od.

PART 2   PRODUCTS

2. 1   STANDARD PRODUCTS

To t he maxi mum ext ent  possi bl e,  cor ner  guar ds,  door  and door  f r ame 
pr ot ect or s,  wal l  guar ds ( bumper  guar ds) ,  wal l  panel s and wal l  cover i ng 
must  be t he st andar d pr oduct s of  a s i ngl e manuf act ur er  and must  be 
f ur ni shed as det ai l ed.   Dr awi ngs show gener al  conf i gur at i on of  pr oduct s 
r equi r ed,  and i t ems di f f er i ng i n mi nor  det ai l s f r om t hose shown wi l l  be 
accept abl e.

2. 1. 1   Resi l i ent  Mat er i al

Pr ovi de r esi l i ent  mat er i al  consi st i ng of  hi gh i mpact  r esi st ant  ext r uded 
acr yl i c v i nyl ,  pol yvi nyl  chl or i de,  or  i nj ect i on mol ded t her mal  pl ast i c 
conf or mi ng t o t he f ol l owi ng:

2. 1. 1. 1   Mi ni mum I mpact  Resi st ance

Mi ni mum i mpact  r esi st ance must  be 960. 8 N- m/ m when t est ed i n accor dance 
wi t h ASTM D256,  ( I zod i mpact ,  f t - l bs per  sq i nch not ched) .

2. 1. 1. 2   Fi r e Rat i ng

Fi r e r at i ng must  be Cl ass 1 when t est ed i n accor dance wi t h ASTM E84,  
havi ng a maxi mum f l ame spr ead of  25 and a smoke devel oped r at i ng of  450 or  
l ess.   Mat er i al  must  be r at ed sel f  ext i ngui shi ng when t est ed i n accor dance 
wi t h ASTM D635.   Mat er i al  must  be l abel ed and t est ed by an appr oved 
nat i onal l y known t est i ng l abor at or y.   Resi l i ent  mat er i al  used f or  
pr ot ect i on on f i r e r at ed door s and f r ames must  be l i s t ed by t he t est i ng 
l abor at or y per f or mi ng t he t est s.   Resi l i ent  mat er i al  i nst al l ed on f i r e 
r at ed wood/ st eel  door  and f r ame assembl i es must  have been t est ed on 
si mi l ar  t ype assembl i es.   Test  r esul t s of  mat er i al  t est ed on any ot her  
combi nat i on of  door / f r ame assembl y wi l l  not  be accept abl e.

2. 1. 1. 3   I nt egr al  Col or

Col or ed component s must  have i nt egr al  col or  and must  be mat ched i n 
accor dance wi t h SAE J1545 t o wi t hi n pl us or  mi nus 1. 0 on t he CI E- LCH 
scal es.

2. 1. 1. 4   Chemi cal  and St ai n Resi st ance

Mat er i al s must  be r esi st ant  t o chemi cal s and st ai ns r eagent s i n accor dance 
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wi t h ASTM D543.

2. 1. 1. 5   Fungal  and Bact er i al  Resi st ance

Mat er i al s must  be r esi st ant  t o f ungi  and bact er i a i n accor dance wi t h 
ASTM G21,  as appl i cabl e.

2. 2   CORNER GUARDS

2. 2. 1   Resi l i ent  Cor ner  Guar ds

Cor ner  guar d uni t s must  be [ f l ush mount ed]  [ sur f ace mount ed]  t ype,  r adi us 
f or med t o pr of i l e shown.   Cor ner  guar ds must  [ ext end f r om f l oor  t o 
cei l i ng. ]  [ be [ _____]  mm hi gh. ]   Mount i ng har dwar e,  cushi ons,  and base 
pl at es must  be f ur ni shed.   Assembl y must  consi st  of  a snap- on cor ner  guar d 
f or med f r om hi gh i mpact  r esi st ant  r esi l i ent  mat er i al ,  mount ed on a 
cont i nuous al umi num r et ai ner .   Ext r uded al umi num r et ai ner  must  conf or m t o 
ASTM B221,  al l oy 6063,  t emper  T5 or  T6.   Pr ovi de al umi num component s t hat  
cont ai n a mi ni mum of  35 per cent  r ecycl ed cont ent .   Pr ovi de dat a 
i dent i f y i ng per cent age of  r ecycl ed cont ent  f or  al umi num component  of  
cor ner  guar ds.   Fl ush mount ed t ype guar ds must  act  as a st op f or  adj acent  
wal l  f i ni sh mat er i al .   Fact or y f abr i cat ed end cl osur e caps must  be 
f ur ni shed f or  t op and bot t om of  sur f ace mount ed cor ner  guar ds.   Fl ush 
mount ed cor ner  guar ds i nst al l ed i n f i r e r at ed wal l  must  mai nt ai n t he 
r at i ng of  t he wal l .   I nsul at i ng mat er i al s t hat  ar e an i nt egr al  par t  of  t he 
cor ner  guar d syst em must  be pr ovi ded by t he manuf act ur er  of  t he cor ner  
guar d syst em.   Exposed met al  por t i ons of  f i r e r at ed assembl i es must  have a 
pai nt abl e sur f ace.

2. 2. 2   St ai nl ess St eel  Cor ner  Guar ds

St ai nl ess st eel  cor ner  guar ds must  be f abr i cat ed of  [  1. 3 mm] [  0. 9 mm]  
t hi ck mat er i al  conf or mi ng t o ASTM A240/ A240M,  t ype 302 or  304.   Pr ovi de 
st ai nl ess st eel  base mat er i al  t hat  cont ai ns a mi ni mum of  60 per cent  
r ecycl ed cont ent .   Pr ovi de dat a i dent i f y i ng per cent age of  r ecycl ed cont ent  
f or  st eel  component  of  cor ner  guar ds.   Cor ner  guar ds must  [ ext end f r om 
f l oor  t o cei l i ng. ]  [ be [ _____]  mm hi gh. ]   Cor ner  guar d must  be f or med t o 
di mensi ons shown.

2. 3   WALL GUARDS ( BUMPER GUARDS)

2. 3. 1   Wal l  Guar ds,  Combi nat i on Handr ai l / Wal l  Guar ds and Handr ai l s

Wal l  guar ds,  combi nat i on handr ai l / wal l  guar ds,  and handr ai l s must  be 
pr ovi ded wi t h pr ef abr i cat ed end cl osur e caps,  i nsi de and out si de cor ner s,  
conceal ed spl i ces,  cushi ons,  mount i ng har dwar e and ot her  accessor i es 
st andar d wi t h t he manuf act ur er .   Ext r uded al umi num r et ai ner s must  conf or m 
t o ASTM B221,  al l oy 6063,  t emper  T5 or  T6.   Pr ovi de al umi num component s 
t hat  cont ai n a mi ni mum of  35 per cent  r ecycl ed cont ent .   Pr ovi de dat a 
i dent i f y i ng per cent age of  r ecycl ed cont ent  f or  al umi num component  of  wal l  
guar ds,  combi nat i on handr ai l / wal l  guar d and handr ai l s.   End caps and 
cor ner s must  be f i el d adj ust abl e t o assur e c l ose al i gnment  wi t h handr ai l s 
and wal l  guar ds.   [ Wal l  guar ds]  [ Combi nat i on handr ai l / wal l  guar ds]  must  
have pr of i l e [ as shown]  [ as shown wi t h [ v i nyl ]  [ car pet ]  [ _____]  i nser t s] .

2. 3. 2   Wal l  Guar ds/ Bed Locat or s

Wal l  guar ds must  consi st  of  snap- on cover s of  hi gh i mpact  r esi st ant  
r esi l i ent  mat er i al ,  mi ni mum 1. 98 mm t hi ck,  mount ed over  [ 50]  [ _____]  mm 
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wi de al umi num,  mi ni mum 1. 57 mm t hi ck r et ai ner ,  anchor ed t o wal l  at  maxi mum 
600 mm on cent er .   Pr ovi de al umi num component s t hat  cont ai n a mi ni mum of  
35 per cent  r ecycl ed cont ent .   Pr ovi de dat a i dent i f y i ng per cent age of  
r ecycl ed cont ent  f or  al umi num component  of  wal l  guar ds/ bed l ocat or s.

2. 3. 3   Combi nat i on Handr ai l / Wal l  Guar ds

Combi nat i on handr ai l / wal l  guar ds must  consi st  of  snap- on cover s of  hi gh 
i mpact  r esi st ant  r esi l i ent  mat er i al ,  mi ni mum 1. 98 mm t hi ck,  on a 
cont i nuous,  ext r uded al umi num r et ai ner ,  mi ni mum 1. 83 mm t hi ck anchor ed t o 
wal l  at  maxi mum 800 mm on cent er .   Pr ovi de al umi num component s t hat  
cont ai n a mi ni mum of  35 per cent  r ecycl ed cont ent .   Pr ovi de dat a 
i dent i f y i ng per cent age of  r ecycl ed cont ent  f or  al umi num component  of  
combi nat i on handr ai l / wal l  guar ds.

2. 3. 4   Handr ai l s

Handr ai l s must  consi st  of  snap- on cover s of  hi gh i mpact  r esi st ant  
r esi l i ent  mat er i al ,  mi ni mum 1. 98 mm t hi ck on a cont i nuous ext r uded 
al umi num r et ai ner ,  mi ni mum 1. 83 mm t hi ck anchor ed t o wal l  at  maxi mum 800 mm
 on cent er .   Pr ovi de al umi num component s t hat  cont ai n a mi ni mum of  35 
per cent  r ecycl ed cont ent .   Pr ovi de dat a i dent i f y i ng per cent age of  r ecycl ed 
cont ent  f or  al umi num component  of  handr ai l s.   Handr ai l s must  be pr ovi ded 
wi t h pr ef abr i cat ed end cl osur e caps,  i nsi de and out si de cor ner s,  conceal ed 
spl i ces,  cushi ons,  mount i ng har dwar e and ot her  accessor i es st andar d wi t h 
t he manuf act ur er .   End caps and cor ner s must  be f i el d adj ust abl e t o assur e 
c l ose al i gnment  wi t h handr ai l s.

2. 4   DOOR PROTECTORS

[ Door ]  [ Door  envel ope]  [ Door  knob]  [ and]  [ door  f r ame]  pr ot ect i on i t ems 
must  consi st  of  hi gh i mpact  r esi st ant  acr yl i c v i nyl  or  pol yvi nyl  chl or i de 
r esi l i ent  mat er i al ,  mi ni mum [ 1. 52 mm t hi ck f or  door s]  [ and]  [ 0. 89 mm t hi ck 
f or  door  f r ames] .   Coor di nat e door  and door  f r ame pr ot ect i on mat er i al  
r equi r ement s wi t h door  and f r ame suppl i er s t o i nsur e f i t  f or  al l  
component s and col or  mat chi ng wi t h ot her  r esi l i ent  mat er i al s.   Pr ovi de 
adhesi ve as r ecommended by r esi l i ent  mat er i al  manuf act ur er .

2. 5   WALL COVERI NG/ PANELS

Pr ovi de wal l  cover i ng/ panel s consi st i ng of  hi gh i mpact  r i gi d acr yl i c v i nyl  
or  pol yvi nyl  chl or i de r esi l i ent  mat er i al .   Panel  s i zes must  be [ 600 mm x 
1220 mm]  [ _____] .   Submi t  f i r e r at i ng and ext i ngui shi ng t est  r esul t s f or  
r esi l i ent  mat er i al .   Al so submi t  st at ement s at t est i ng t hat  t he i t ems 
compl y wi t h speci f i ed f i r e and saf et y code r equi r ement s.   Pr ovi de wal l  
cover i ng mat er i al  used on t he i nt er i or  of  t he bui l di ng ( def i ned as i nsi de 
of  t he weat her pr oof i ng syst em)  t hat  meet s ei t her  emi ssi ons r equi r ement s of  
CDPH SECTI ON 01350 ( use t he of f i ce or  c l assr oom r equi r ement s,  r egar dl ess 
of  space t ype)  t he VOC cont ent  r equi r ement s of  JI S A 1901 ( use t he of f i ce 
or  c l assr oom r equi r ement s,  r egar dl ess of  space t ype)  and f or mal dehyde 
emi ssi on cl ass F* * * *  per  JI S A 6909.   Pr ovi de cer t i f i cat i on or  val i dat i on 
of  i ndoor  ai r  qual i t y f or  wal l  cover i ng/ panel s.

2. 5. 1   Ri gi d Vi nyl  Acr yl i c Wal l  Cover i ng

Wal l  cover i ng t hi ckness must  be [ 0. 56]  [ 0. 71]  [ 1. 02]  [ 1. 52]  mm.
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2. 5. 2   Hi gh I mpact  Wal l  Panel s

Wal l  panel  f ace and edge t hi ckness must  be [ 0. 56]  [ 0. 71]  mm.   Panel  f ace 
must  be f act or y banded t o a 9. 53 mm t hi ck f i ber boar d cor e.   The backsi de 
of  t he panel  must  be l ami nat ed wi t h a moi st ur e r esi st ant  vapor  bar r i er .

2. 6   TRI M,  FASTENERS AND ANCHORS

Pr ovi de vi nyl  t r i m,  f ast ener s and anchor s f or  each speci f i c  i nst al l at i on 
as shown.

2. 7   FI NI SH

Submi t  [ t hr ee]  [ _____]  sampl es i ndi cat i ng col or  and t ext ur e of  mat er i al s 
r equi r i ng col or  and f i ni sh.

2. 7. 1   Al umi num Fi ni sh

Fi ni sh f or  al umi num must  be i n accor dance wi t h AA DAF45.   Exposed al umi num 
must  be desi gnat i on [ [ AA- C22A31]  [ _____]  chemi cal l y et ched medi um mat t e,  
wi t h c l ear  anodi c coat i ng]  [ [ AA- C22A32]  [ _____]  chemi cal l y et ched medi um 
mat t e wi t h i nt egr al l y col or ed anodi c coat i ng]  c l ass I I  ar chi t ect ur al  
coat i ng 0. 010 mm t hi ck.   Conceal ed al umi num shal l  be mi l l  f i ni sh as 
f abr i cat ed,  uni f or m i n nat ur al  col or  and f r ee f r om sur f ace bl emi shes.

2. 7. 2   St ai nl ess St eel  Fi ni sh

Fi ni sh f or  st ai nl ess st eel  must  be i n accor dance wi t h [ ASTM A240/ A240M,  
Type 302 or  304]  [ NAAMM AMP 500] ,  f i ni sh number  4.

2. 7. 3   Resi l i ent  Mat er i al  Fi ni sh

Fi ni sh f or  r esi l i ent  mat er i al  must  be [ embossed [ vel our ]  [ st i ppl e]  
[ _____] ]  [ [ f ake woodgr ai n]  [ hi gh gl oss v i nyl ] ]  t ext ur e wi t h col or s i n 
accor dance wi t h SAE J1545.

2. 8   ADHESI VES

Adhesi ve f or  r esi l i ent  mat er i al  must  be i n accor dance wi t h manuf act ur er s 
r ecommendat i ons.   Pr ovi de seal ant s and non- aer osol  adhesi ve pr oduct s used 
on t he i nt er i or  of  t he bui l di ng ( def i ned as i nsi de of  t he weat her pr oof i ng 
syst em)  t hat  meet  ei t her  emi ssi ons r equi r ement s of  CDPH SECTI ON 01350 
( l i mi t  r equi r ement s f or  ei t her  of f i ce or  c l assr oom spaces r egar dl ess of  
space t ype)  t he VOC cont ent  r equi r ement s of  JI S A 1901 ( use t he of f i ce or  
c l assr oom r equi r ement s,  r egar dl ess of  space t ype)  and f or mal dehyde 
emi ssi on cl ass F* * * *  per  JI S A 6909.   Pr ovi de cer t i f i cat i on or  val i dat i on 
of  i ndoor  ai r  qual i t y f or  adhesi ves.

2. 9   COLOR

Col or  must  be [ i n accor dance wi t h Sect i on 09 06 00 SCHEDULES FOR 
FI NI SHES. ]  [ as i ndi cat ed. ]  [ sel ect ed f r om manuf act ur er s st andar d col or s. ]  
[ [ ______. ]   Col or  l i s t ed i s not  i nt ended t o l i mi t  t he sel ect i on of  equal  
col or s f r om ot her  manuf act ur er s. ]
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PART 3   EXECUTI ON

3. 1   I NSTALLATI ON

Do not  i nst al l  i t ems t hat  show vi sual  evi dence of  bi ol ogi cal  gr owt h.

3. 1. 1   Cor ner  Guar ds and Wal l  Guar ds ( Bumper  Guar ds)

Mat er i al  must  be mount ed at  l ocat i on i ndi cat ed i n accor dance wi t h 
manuf act ur er ' s r ecommendat i ons.

3. 1. 2   Door ,  Door  Fr ame Pr ot ect or s,  and Wal l  Panel s

Sur f aces t o r ecei ve pr ot ect i on must  be cl ean,  smoot h,  and f r ee of  
obst r uct i ons.   Pr ot ect or s must  be i nst al l ed af t er  f r ames ar e i n pl ace,  but  
pr i or  t o hangi ng of  door s,  i n accor dance wi t h manuf act ur er ' s speci f i c  
i nst r uct i ons.   Adhesi ves must  be appl i ed i n cont r ol l ed envi r onment  i n 
accor dance wi t h manuf act ur er ' s r ecommendat i ons.   Pr ot ect i on f or  f i r e door s 
and f r ames must  be i nst al l ed i n accor dance wi t h NFPA 80.

3. 1. 3   St ai nl ess St eel  Guar ds

a.   Mount  guar ds on ext er nal  cor ner s of  i nt er i or  wal l s,  par t i t i ons and 
col umns as [ shown]  [ i n accor dance wi t h manuf act ur er ' s r ecommendat i ons] .

b.   Wher e cor ner  guar ds ar e i nst al l ed on wal l s,  par t i t i ons or  col umns 
f i ni shed wi t h pl ast er  or  cer ami c t i l e,  [ anchor  cor ner  guar ds as 
i ndi cat ed]  [ pr ovi de cont i nuous 1. 5 mm t hi ck,  per f or at ed,  gal vani zed 
z- shape st eel  anchor s wel ded t o back edges of  cor ner  guar ds and [ wi r ed 
t o met al  st uds]  [ expansi on bol t ed t o concr et e or  masonr y wi t h f our  10 
mm di amet er  bol t s,  spaced 400 mm on cent er s] ] .   Coat  back sur f aces of  
cor ner  guar ds,  wher e shown,  wi t h a non- f l ammabl e,  sound deadeni ng 
mat er i al .   Cor ner  guar ds must  over l ap f i ni sh pl ast er  sur f aces.

c.   Wher e cor ner  guar ds ar e i nst al l ed on exposed st r uct ur al  gl azed f aci ng 
t i l e uni t s or  masonr y wal l ,  par t i t i ons or  col umns,  [ anchor  cor ner  
guar ds as i ndi cat ed]  [ anchor  cor ner  guar ds t o exi st i ng wal l s wi t h 6 mm 
oval  head st ai nl ess st eel  count er sunk expansi on or  t oggl e bol t s]  
[ anchor  cor ner  guar ds wi t h f our  nomi nal  1. 3 mm t hi ck,  adj ust abl e 
gal vani zed st eel  anchor s,  spaced as shown] .   Gr out  spaces sol i d 
bet ween guar ds and backi ng wi t h por t l and cement  and sand mor t ar .

d.   Wher e cor ner  guar ds ar e i nst al l ed on gypsum boar d,  c l ean sur f aces and 
anchor  guar ds wi t h a neopr ene sol vent - t ype cont act  adhesi ve 
speci f i cal l y manuf act ur ed f or  use on gypsum boar d const r uct i on.   
Remove excess adhesi ve f r om t he guar d edges and al l ow t o cur e 
undi st ur bed f or  24 hour s.

e.   For  wal l  guar ds,  space br acket s at  no mor e t han 900 mm on cent er s and 
anchor  t o t he wal l  i n accor dance wi t h t he manuf act ur er ' s i nst al l at i on 
i nst r uct i ons.

        - -  End of  Sect i on - -
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SECTI ON 10 28 13

TOI LET ACCESSORI ES
08/ 17

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

ASTM I NTERNATI ONAL ( ASTM)

ASTM F2285 ( 2004;  R 2016;  E 2016)  St andar d Consumer  
Saf et y Per f or mance Speci f i cat i on f or  
Di aper  Changi ng Tabl es f or  Commer ci al  Use

I NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON ( I SO)

I SO 3864 ( 2011)  Gr aphi cal  Symbol s -  Saf et y Col our s 
and Saf et y Si gns

I SO 7010 ( 2019)  Gr aphi cal  Symbol s -  Saf et y Col our s 
and Saf ey Si gns -
Regi st er ed Saf et y Si gns

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S R 3220 ( 2011)  Gl ass i n Bui l di ng -  Si l ver ed,  
Fl at - Gl ass Mi r r or

JI S Z 2911 ( 2018)  Met hods of  Test  f or  Fungus 
Resi st ance

JI S Z 9103 ( 2018)  Gr aphi c Symbol s -  Saf et y Col or s and 
Saf et y Si gns -  Range of  Chr omat i c i t y 
Coor di nat es and Measur ement  Met hods f or  
Saf et y Col or s

1. 2   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  [ Cont r act or  Qual i t y 
Cont r ol  appr oval . ]  [ i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng 
t he " G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  
f or  t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES:

SD- 04 Sampl es

Fi ni shes;  G[ ,  [ _____] ]

Accessor y I t ems
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SD- 10 Oper at i on and Mai nt enance Dat a

El ect r i c Hand Dr yer ;  G[ ,  [ _____] ]

[ 1. 3   CERTI FI CATI ONS

1. 3. 1   Baby Changi ng St at i ons

Pr ovi de cer t i f i cat i on t hat  baby changi ng st at i ons meet  t he per f or mance 
cr i t er i a of  ASTM F2285.

Pr ovi de cer t i f i cat i on t hat  baby changi ng st at i ons saf et y s i gnage meet  t he 
r equi r ement s of  JI S Z 9103,  I SO 3864 or  I SO 7010.

Pr ovi de cer t i f i cat i on t hat  baby changi ng st at i ons meet  t he t est i ng 
r equi r ement s of  JI S Z 2911.

] 1. 4   DELI VERY,  STORAGE,  AND HANDLI NG

Wr ap t oi l et  accessor i es f or  shi pment  and st or age,  t hen del i ver  t o t he 
j obsi t e i n manuf act ur er ' s or i gi nal  packagi ng,  and st or e i n a c l ean,  dr y 
ar ea pr ot ect ed f r om const r uct i on damage and vandal i sm.

1. 5   WARRANTY

Pr ovi de manuf act ur er ' s st andar d per f or mance guar ant ees or  war r ant i es t hat  
ext end beyond a 1 year  per i od.

PART 2   PRODUCTS

2. 1   MANUFACTURED UNI TS

Pr ovi de t oi l et  accessor i es wher e i ndi cat ed i n accor dance wi t h par agr aph 
SCHEDULE.   Por cel ai n t ype,  t i l e- wal l  accessor i es ar e speci f i ed i n Sect i on 
09 30 10 CEMENT TI LI NG,  QUARRY TI LI NG,  AND PAVER TI LI NG.   Pr ovi de each 
accessor y i t em compl et e wi t h t he necessar y mount i ng pl at es of  st ur dy 
const r uct i on wi t h cor r osi on r esi st ant  sur f ace.

2. 1. 1   Anchor s and Fast ener s

Pr ovi de anchor s and f ast ener s capabl e of  devel opi ng a r est r ai ni ng f or ce 
commensur at e wi t h t he st r engt h of  t he accessor y t o be mount ed and sui t ed 
f or  use wi t h t he suppor t i ng const r uct i on.   Pr ovi de [ t amper pr oof  desi gn]  
[ oval  heads]  exposed f ast ener s wi t h f i ni sh t o mat ch t he accessor y.

2. 1. 2   Fi ni shes

Except  wher e not ed ot her wi se,  pr ovi de t he f ol l owi ng f i ni shes on met al :

Met al Fi ni sh

St ai nl ess st eel No.  4 sat i n f i ni sh

Car bon st eel ,  copper  al l oy,  and br ass Chr omi um pl at ed,  br i ght
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2. 2   ACCESSORY I TEMS

Conf or m t o t he r equi r ement s f or  accessor y i t ems speci f i ed bel ow.   Submi t  
f ast ener s pr oposed f or  use f or  each t ype of  wal l  const r uct i on,  mount i ng,  
oper at i on,  and cl eani ng i nst r uct i ons and one sampl e of  each ot her  
accessor y pr oposed f or  use.   I ncor por at e appr oved sampl es i nt o t he 
f i ni shed wor k,  pr ovi ded t hey ar e i dent i f i ed and t hei r  l ocat i ons not ed.   
Submi t  cer t i f i cat e f or  each t ype of  accessor y speci f i ed,  at t est i ng t hat  
t he i t ems meet  t he speci f i ed r equi r ement s.

2. 2. 1   Faci al  Ti ssue Di spenser  ( FTD)

Pr ovi de [ sur f ace]  [ r ecessed]  mount ed f aci al  t i ssue di spenser ,  Type 304 
st ai nl ess st eel  f ace,  [ sat i n f i ni sh]  [ br i ght  pol i shed f i ni sh] .   Secur e 
f ace of  r ecessed di spenser  by f r i c t i on wi t h sui t abl e spr i ng st eel  c l i ps.   
Pr ovi de a mi ni mum capaci t y of  [ 150]  [ 200]  [ 300]  t wo- pl y t i ssues f or  
di spenser .

2. 2. 2   Gr ab Bar  ( GB)

Pr ovi de an 18 gauge,  32 mm gr ab bar  OD Type 304 st ai nl ess st eel .   Pr ovi de 
f or m and l engt h f or  gr ab bar  as i ndi cat ed.   Pr ovi de [ conceal ed]  [ exposed]  
mount i ng f l ange.   Pr ovi de gr ab wi t h [ sat i n f i ni sh]  [ peened non- sl i p 
sur f ace] .   Fur ni sh i nst al l ed bar s capabl e of  wi t hst andi ng a 2. 225 kN 
ver t i cal  l oad wi t hout  comi ng l oose f r om t he f ast eni ngs and wi t hout  obvi ous 
per manent  def or mat i on.   Al l ow 38 mm space bet ween wal l  and gr ab bar .

2. 2. 3   Medi ci ne Cabi net  ( MC)

Const r uct  medi ci ne cabi net  wi t h col d- r ol l ed car bon st eel  sheet  of  mi ni mum 
0. 76 mm t hi ckness,  f or med f r om a si ngl e sheet  of  st eel  or  mechani cal l y 
f or med and spot  wel ded.   Pr ovi de wi dt h,  hei ght  and dept h of  cabi net  i n 
accor dance wi t h par agr aph SCHEDULE.

2. 2. 3. 1   Sl i di ng Door  Cabi net

Pr ovi de [ sur f ace mount ed vani t y]  [ r ecessed cabi net ]  s l i di ng door  cabi net  
assembl y wi t h desi gn and l i ght i ng ar r angement  as i ndi cat ed.   Pr ovi de a 
mi ni mum of  2 shel ves per  cabi net .   Pr ovi de [ a wi de]  [ a nar r ow]  [ no]  f r ame 
mi r r or .

2. 2. 3. 2   Swi ngi ng Door  Cabi net

Pr ovi de swi ngi ng door  cabi net  assembl y,  i ncl udi ng t he l i ght i ng 
ar r angement ,  as i ndi cat ed.   Pr ovi de [ sur f ace]  [ r ecess]  mount ed assembl y.   
Locat e cabi net  cent r al l y behi nd t he door  wi t h a mi ni mum of  t wo shel ves.   
Pr ovi de st ai nl ess st eel  or  car bon st eel  door  hi nges.   Pr ovi de per manent  
t ype magnet s used i n door  cat ches.   Pr ovi de door s [ wi t h]  [ wi t hout ]  a 
mi r r or .

2. 2. 4   Mi r r or s,  Gl ass ( MG)

Pr ovi de cl ear  gl ass f or  mi r r or s conf or mi ng t o JI S R 3220.   Coat  gl ass on 
one sur f ace wi t h s i l ver  coat i ng,  copper  pr ot ect i ve coat i ng,  and mi r r or  
backi ng pai nt .   Pr ovi de hi ghl y adhesi ve pur e s i l ver  coat i ng of  a t hi ckness 
whi ch pr ovi des r ef l ect i v i t y of  83 per cent  or  mor e of  i nci dent  l i ght  when 
vi ewed t hr ough 6 mm t hi ck gl ass,  f r ee of  pi nhol es or  ot her  def ect s.   
Pr ovi de copper  pr ot ect i ve coat i ng wi t h pur e br i ght  r ef l ect i ve copper ,  
homogeneous wi t hout  s l udge,  pi nhol es or  ot her  def ect s,  of  pr oper  t hi ckness 
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t o pr event  " adhesi on pul l "  by mi r r or  backi ng pai nt .   Pr ovi de mi r r or  
backi ng pai nt  wi t h t wo coat s of  speci al  scr at ch and abr asi on- r esi st ant  
pai nt  and baked i n uni f or m t hi ckness t o pr ovi de a pr ot ect i on f or  s i l ver  
and copper  coat i ngs whi ch wi l l  per mi t  nor mal  cut t i ng and edge f abr i cat i on.

2. 2. 5   Mi r r or ,  Met al  ( MM)

Pr ovi de a br i ght l y pol i shed st ai nl ess st eel  met al  mi r r or  of  0. 94 mm 
mi ni mum t hi ckness,  edges t ur ned back 6 mm and r ecess f i t t ed wi t h t emper ed 
har dboar d backi ng,  and t hef t - pr oof  f ast ener s.   Pr ovi de si ze i n accor dance 
wi t h par agr aph SCHEDULE.

2. 2. 6   Mi r r or ,  Ti l t  ( MT)

Pr ovi de sur f ace mount ed t i l t  mi r r or  wi t h f ul l  v i s i bi l i t y  f or  per sons i n a 
wheel chai r .   Fur ni sh [ adj ust abl e]  [ f i xed]  t i l t  mi r r or ,  ext endi ng at  l east  
100 mm f r om t he wal l  at  t he t op and t aper i ng t o 25 mm at  t he bot t om.   
Pr ovi de si ze i n accor dance wi t h [ par agr aph SCHEDULE]  [ t he dr awi ngs]  
[ _____] .   Conf or m t o JI S R 3220 and par agr aph Gl ass Mi r r or s.

2. 2. 7   Paper  Towel  Di spenser  ( PTD)

Pr ovi de [ _____]  paper  t owel  di spenser  const r uct ed of  a mi ni mum [ 22 gauge 
car bon st eel ]  [ 0. 7 mm Type 304 st ai nl ess st eel ] ,  [ sur f ace]  [ r ecessed]  
mount ed.   Pr ovi de a t owel  compar t ment  and a [ mi r r or  door ]  [ and]  [ l i qui d 
soap di spenser ]  f or  each di spenser .   Fur ni sh [ t umbl er  key l ock]  [ conceal ed 
t umbl er  key l ock]  l ocki ng mechani sm.

2. 2. 8   Combi nat i on Paper  Towel  Di spenser / Wast e Recept acl e ( PTDWR)

Pr ovi de [ r ecessed]  [ semi - r ecessed]  di spenser / r ecept acl e wi t h a capaci t y of  
[ 400]  [ 600]  [ _____]  sheet s of  C- f ol d,  s i ngl e- f ol d,  or  quar t er - f ol d t owel .   
Desi gn wast e r ecept acl e t o be l ocked i n uni t  and r emovabl e f or  ser vi ce.   
Pr ovi de t umbl er  key l ocki ng mechani sm.   Pr ovi de wast e r ecept acl e capaci t y 
of  [ 45]  [ 68]  [ _____]  L.   Fabr i cat e a mi ni mum 0. 7 mm st ai nl ess st eel  wel ded 
const r uct i on uni t  wi t h al l  exposed sur f aces havi ng a sat i n f i ni sh.   
Pr ovi de wast e r ecept acl e t hat  accept s r eusabl e l i ner  st andar d f or  uni t  
manuf act ur er .

2. 2. 9   Sani t ar y Napki n Di sposer  ( SND)

Const r uct  a Type 304 st ai nl ess st eel  sani t ar y napki n di sposal  wi t h 
r emovabl e l eak- pr oof  r ecept acl e f or  di sposabl e l i ner s.   Pr ovi de [ f i f t y ]  
[ _____]  di sposabl e l i ner s of  t he t ype st andar d wi t h t he manuf act ur er .   
Ret ai n r ecept acl e i n cabi net  by t umbl er  l ock.   Pr ovi de di sposer  wi t h a 
door  f or  i nser t i ng di sposed napki ns,  [ r ecessed]  [ par t i t i on mount ed,  doubl e 
access]  [ sur f ace mount ed] .

2. 2. 10   Sani t ar y Napki n and Tampon Di spenser  ( SNTD)

Pr ovi de sani t ar y napki n and t ampon di spenser  [ sur f ace mount ed]  
[ r ecessed] .   Di spenser ,  i ncl udi ng door  of  Type 304 st ai nl ess st eel  t hat  
di spense bot h napki ns and t ampons wi t h a mi ni mum capaci t y of  20 each.   
Fur ni sh di spensi ng mechani sm f or  [ compl i ment ar y]  [ coi n]  oper at i on.   
Pr ovi de coi n mechani sms wi t h mi ni mum denomi nat i ons of  [ _____]  [ f r ee] .   
Hang door s wi t h a f ul l - l engt h cor r osi on- r esi st ant  st eel  pi ano hi nge and 
secur e wi t h a t umbl er  l ock.   Pr ovi de keys f or  coi n box di f f er ent  f r om t he 
door  keys.
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2. 2. 11   Shower  Cur t ai n ( SC)

Pr ovi de [ _____]  shower  cur t ai n,  s i ze t o sui t  condi t i ons.   Pr ovi de 
ant i - bact er i al  nyl on/ vi nyl  f abr i c cur t ai n.   Fur ni sh [ _____]  col or  [ as 
shown i n Sect i on 09 06 00 SCHEDULES FOR FI NI SHES] .

2. 2. 12   Shower  Cur t ai n Rods ( SCR)

Pr ovi de Type 304 st ai nl ess st eel  shower  cur t ai n r ods 32 mm OD by 1. 24 mm 
mi ni mum [ st r ai ght ]  [ bent  as r equi r ed]  t o meet  i nst al l at i on condi t i ons.

2. 2. 13   Soap Di spenser  ( SD)

Pr ovi de soap di spenser  [ sur f ace mount ed,  l i qui d t ype consi st i ng of  a 
ver t i cal  Type 304 st ai nl ess st eel  t ank wi t h hol di ng capaci t y of  1. 2 L wi t h 
a cor r osi on- r esi st ant  al l - pur pose val ve t hat  di spenses l i qui d soaps,  
l ot i ons,  det er gent s and ant i sept i c soaps. ]  [ sur f ace mount ed,  powder  t ype 
const r uct ed of  st ai nl ess st eel  or  chr omi um pl at ed zi nc di e cast i ng,  
cont ai ni ng a swap f eed mechani sm and an agi t at or  desi gned t o br eak up 
powder ed soap,  wi t h a mi ni mum capaci t y of  0. 94 L. ]  [ l avat or y mount ed,  
l i qui d t ype consi st i ng of  a pol yet hyl ene t ank wi t h a mi ni mum 0. 94 L 
hol di ng capaci t y and a [ 100 mm]  [ 150 mm]  spout  l engt h. ]

2. 2. 14   Soap Hol der  ( SH)

Pr ovi de [ sur f ace mount ed]  [ r ecessed]  Type 304 st ai nl ess st eel  soap 
hol der .   Pr ovi de st ai nl ess st eel  separ at e suppor t s.

2. 2. 15   Shel f ,  Met al ,  Heavy Dut y ( SMHD)

Fur ni sh a mi ni mum 18 gauge st ai nl ess st eel  heavy dut y met al  shel f  wi t h 
hemmed edges.   Pr ovi de shel ves over  750 mm wi t h i nt er medi at e suppor t s.   
Pr ovi de mi ni mum of  16 gauge suppor t s,  wel ded t o t he shel f ,  and spaced no 
mor e t han 750 mm apar t .

2. 2. 16   Shel f ,  Met al ,  Li ght  Dut y ( SMLD)

Suppor t  l i ght  dut y met al  shel f  bet ween br acket s or  on br acket s.   Pur pose 
of  br acket s i s t o pr event  l at er al  movement  of  t he shel f .   Fur ni sh [ 450 mm]  
[ 600 mm]  l ong shel f .   Pr ovi de st ai nl ess st eel  shel f  and br acket s.

2. 2. 17   Soap and Gr ab Bar  Combi nat i on,  Recessed ( SGR)

Pr ovi de r ecessed t ype,  Type 304 st ai nl ess st eel  soap and gr ab bar  
combi nat i on [ br i ght  pol i shed f i ni sh]  [ sat i n f i ni sh] .

2. 2. 18   Hand Sani t i zer  Di spenser  ( HSD)

Pr ovi de hand sani t i zer  di spenser s compl et e wi t h mount i ng br acket s,  
bat t er i es as r ecommended by manuf act ur er ,  sani t i zer  sol ut i on,  and one 
bot t l e of  r ef i l l  sani t i zer  sol ut i on f or  each di spenser  i nst al l ed.   
Di spenser  pr oper t i es and char act er i st i cs:

a.   Wal l  mount ed

b.   Bat t er y oper at ed

c.   Aut omat i c,  t ouchl ess t ype t hat  di spenses sani t i zer  when a hand i s 
pl aced i n pr oxi mi t y of  a sensor
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d.   I nt egr al  t r ay bel ow t he di spensi ng por t al  t o cat ch wast ed sani t i zer

e.   Oper at ed usi ng st andar d s i ze bat t er i es

2. 2. 19   Towel  Bar  ( TB)

Pr ovi de st ai nl ess st eel  t owel  bar  wi t h a mi ni mum t hi ckness of  0. 38 mm.   
Pr ovi de mi ni mum 19 mm di amet er  bar ,  or  16 mm squar e.   Pr ovi de [ br i ght  
pol i sh]  [ sat i n]  f i ni sh.

2. 2. 20   Towel  Pi n ( TP)

Pr ovi de t owel  pi n wi t h conceal ed wal l  f ast eni ngs,  and a pi n i nt egr al  wi t h 
or  per manent l y f ast ened t o wal l  f l ange wi t h maxi mum pr oj ect i on of  100 mm.   
Pr ovi de [ br i ght  pol i sh]  [ sat i n]  f i ni sh.

2. 2. 21   Toi l et  Ti ssue Di spenser  ( TTD)

Fur ni sh [ sur f ace mount ed]  [ r ecess mount ed]  t oi l et  t i ssue hol der  wi t h t wo 
r ol l s of  st andar d t i ssue [ mount ed hor i zont al l y]  [ st acked ver t i cal l y] .   
Pr ovi de [ car bon st eel ,  br i ght  chr omi um pl at ed]  [ st ai nl ess st eel ,  sat i n]  
f i ni sh cabi net .

2. 2. 22   Toi l et  Ti ssue Di spenser ,  Jumbo ( TTDJ)

Pr ovi de sur f ace mount ed t oi l et  t i ssue di spenser  wi t h 2 r ol l s of  j umbo 
t i ssue.   Fabr i cat e cabi net  of  [ Type 304,  18 gauge st ai nl ess st eel  wi t h 
Type 304,  20 gauge st ai nl ess st eel  door ]  [ hi gh- i mpact  pl ast i c body and 
t r anspar ent  pl ast i c f r ont  cover ] .   Pr ovi de cover  wi t h key l ock.

2. 2. 23   Toot hbr ush and Tumbl er  Hol der  ( TTH)

Pr ovi de st ai nl ess st eel ,  sur f ace mount ed t oot hbr ush and t umbl er  hol der .   
Fur ni sh hol der  t o hol d a mi ni mum of  f our  t oot hbr ushes i n a ver t i cal  
posi t i on.   Pr ovi de 57 pl us or  mi nus 3 mm i n di amet er  s i ze of  hol e f or  
secur i ng t umbl er .

2. 2. 24   Wast e Recept acl e ( WR)

Pr ovi de Type 304 st ai nl ess st eel  wast e r ecept acl e,  desi gned f or  [ r ecessed]  
[ sur f ace]  mount i ng.   Pr ovi de r eusabl e l i ner ,  of  t he t ype st andar d wi t h t he 
r ecept acl e manuf act ur er .   Pr ovi de a mi ni mum [ _____]  cubi c met er s 
capaci t y.   Pr ovi de r ecept acl es wi t h push door s and door s f or  access t o t he 
wast e compar t ment  wi t h cont i nuous hi nges.   Fur ni sh [ t umbl er  key l ock]  
[ _____]  l ocki ng mechani sm.

2. 2. 25   Toi l et  Seat  Cover  Di spenser  ( TSCD)

Pr ovi de Type 304 st ai nl ess st eel  wi t h [ r ecessed mount ed]  [ sur f ace mount ed]  
t oi l et  seat  cover  di spenser s.   Pr ovi de di spenser  wi t h a mi ni mum capaci t y 
of  500 seat  cover s.

2. 2. 26   Toi l et  Seat  Cover / Ti ssue Di spenser / Wast e Recept acl e ( TSCTDWR)

Pr ovi de st ai nl ess st eel  and [ par t i t i on mount ed]  [ r ecessed mount ed]  
[ sur f ace mount ed]  t oi l et  seat  cover ,  t i ssue di spenser ,  and wast e 
r ecept acl e combi nat i on.   Pr ovi de a mi ni mum of  500 [ seat  cover s]  [ seat  
cover s per  s i de]  and [ 2]  [ 4 ( 2 per  s i de) ]  st andar d t i ssue r ol l s f or  each 
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di spenser .   Pr ovi de a wast e r ecept acl e of  t he r eusabl e l i ner  of  t ype 
st andar d wi t h t he r ecept acl e manuf act ur er .   Pr ovi de r ecept acl e wi t h [ _____]
 cubi c met er s capaci t y.   Fur ni sh [ t umbl er  key l ock]  [ _____]  l ocki ng 
mechani sm.

2. 2. 27   El ect r i c Hand Dr yer  ( EHD)

Pr ovi de wal l  mount  and el ect r i c hand dr yer  desi gned t o oper at e at  
[ _____] phase al t er nat i ng cur r ent  wi t h a heat i ng el ement  cor e r at i ng of  a 
maxi mum [ _____] .   Pr ovi de dr yer  housi ng of  s i ngl e pi ece const r uct i on and 
of  [ whi t e por cel ai n enamel ]  [ chr ome pl at ed st eel ]  [ baked el ect r ost at i cal l y 
appl i ed epoxy]  [ _____] .   Submi t  [ 4]  [ _____]  compl et e copi es of  mai nt enance 
i nst r uct i ons l i s t i ng r out i ne mai nt enance pr ocedur es and possi bl e 
br eakdowns.   I ncl ude r epai r  i nst r uct i ons f or  s i mpl i f i ed wi r i ng and cont r ol  
di agr ams and ot her  i nf or mat i on necessar y f or  uni t  mai nt enance.

2. 2. 28   Di aper  Changi ng St at i on ( DCS)

Pr ovi de [ r ecess mount ]  [ sur f ace mount ed]  di aper  changi ng st at i on 
f abr i cat ed of  hi gh i mpact  pl ast i c wi t h no shar p edges.   Pr ovi de f ol d down 
pl at f or m concave t o t he chi l d' s shape,  equi pped wi t h nyl on and hook and 
l oop saf et y st r aps and engi neer ed t o wi t hst and a mi ni mum st at i c l oad of [  
155 kg]  [  113 kg] .   Pr ovi de an i nt egr al  di spenser  f or  sani t ar y l i ner s f or  
each uni t .   Pr ovi de pi ct or i al  f or  uni ver sal  use of  saf et y gr aphi cs 
conf or mi ng t o JI S Z 2911,  I SO 3864 or  I SO 7010.   Pr ovi de st at i ons t hat  
compl y wi t h t hese st andar ds:  ASTM F2285 St andar d Saf et y Per f or mance 
Speci f i cat i on f or  Di aper  Changi ng t abl es f or  Di aper  Changi ng Tabl es f or  
Commer ci al  Use.   Fur ni sh col or  [ _____]  [ as shown i n Sect i on 09 06 00 
SCHEDULES FOR FI NI SHES] .

2. 2. 29   Fol di ng Shower  Seat  ( FSS)

Fol di ng shower  seat  must  have a f r ame const r uct ed of  t ype- 304 sat i n f i ni sh 
st ai nl ess st eel ,  16- gauge,  32 mm squar e t ubi ng,  and 18- gauge,   25 mm 
di amet er  seaml ess t ubi ng.   Seat  must  be const r uct ed of  one- pi ece,  13 mm 
t hi ck wat er - r esi st ant ,  i vor y col or ed sol i d phenol i c wi t h bl ack edge.   
Cl ear ance bet ween back of  shower  seat  and wal l  must  be 38 mm t o compl y 
wi t h ADA Accessi bi l i t y  Gui del i nes ( ADAAG) .   Seat  suppor t s must  not  come 
i nt o cont act  wi t h t he f l oor .   Seat  must  be abl e t o l ock i n upr i ght  
posi t i on when not  i n use.   Seat  must  be at t ached t o wal l  by t wo 75 mm 
di amet er  mount i ng f l anges const r uct ed of  t ype- 304,  5 mm t hi ck st ai nl ess 
st eel  wi t h sat i n f i ni sh.   Manuf act ur er ' s ser vi ce and par t s manual  must  be 
pr ovi ded t o bui l di ng owner / manager  upon compl et i on of  pr oj ect .

2. 2. 30   Mop and Br oom Hol der  ( MH)

St ai nl ess st eel  wi t h gr i p j aw cam mechani sm secur i ng [ 3] [ 4] [ 5]  mop or  
br oom handl es.   [ Al so i ncl udes [ hooks] [  and ] [ st or age shel f ] . ]

PART 3   EXECUTI ON

3. 1   I NSTALLATI ON

Do not  i nst al l  i t ems t hat  show vi sual  evi dence of  bi ol ogi cal  gr owt h.   
Pr ovi de t he same f i ni sh f or  t he sur f aces of  f ast eni ng devi ces exposed 
af t er  i nst al l at i on as t he at t ached accessor y.   I nst al l  accessor i es at  t he 
l ocat i on and hei ght  i ndi cat ed.   Pr ot ect  exposed sur f aces of  accessor i es 
wi t h st r i ppabl e pl ast i c or  by ot her  means unt i l  t he i nst al l at i on i s 
accept ed.   Af t er  accept ance of  accessor i es,  r emove and di spose of  
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st r i ppabl e pl ast i c pr ot ect i on.   Coor di nat e accessor y manuf act ur er ' s 
mount i ng det ai l s wi t h ot her  t r ades as t hei r  wor k pr ogr esses.   [ Use 
seal ant s f or  br acket s,  pl at es,  anchor i ng devi ces and si mi l ar  i t ems i n 
shower s ( a s i l i cone or  pol ysul f i de seal ant )  as t hey ar e set  t o pr ovi de a 
wat er t i ght  i nst al l at i on. ]   Af t er  i nst al l at i on,  t hor oughl y c l ean exposed 
sur f aces and r est or e damaged wor k t o i t s or i gi nal  condi t i on or  r epl ace 
wi t h new wor k.

3. 1. 1   Recessed Accessor i es

Fast en accessor i es wi t h wood scr ews t o st uds,  bl ocki ng or  r ough f r ame i n 
wood const r uct i on.   Set  anchor s i n mor t ar  i n masonr y const r uct i on.   Fast en 
t o met al  st uds or  f r ami ng wi t h sheet  met al  scr ews i n met al  const r uct i on.

3. 1. 2   Sur f ace Mount ed Accessor i es

Mount  on conceal ed backpl at es,  unl ess speci f i ed ot her wi se.   Conceal  
f ast ener s on accessor i es wi t hout  backpl at es.   I nst al l  accessor i es wi t h 
sheet  met al  scr ews or  wood scr ews i n l ead- l i ned br ai ded j ut e,  PTFE or  
neopr ene sl eeves,  or  l ead expansi on shi el ds,  or  wi t h t oggl e bol t s or  ot her  
appr oved f ast ener s as r equi r ed by t he const r uct i on.   I nst al l  backpl at es i n 
t he same manner ,  or  pr ovi de wi t h l ugs or  anchor s set  i n mor t ar ,  as 
r equi r ed by t he const r uct i on.   Fast en accessor i es mount ed on gypsum boar d 
and pl ast er  wal l s wi t hout  sol i d backi ng i nt o t he met al  or  wood st uds or  t o 
sol i d wood bl ocki ng secur ed bet ween wood st uds,  or  t o met al  backpl at es 
secur ed t o met al  st uds.

3. 2   CLEANI NG

Cl ean mat er i al  i n accor dance wi t h manuf act ur er ' s r ecommendat i ons.   Do not  
use al kal i ne or  abr asi ve agent s.   Take pr ecaut i ons t o avoi d scr at chi ng or  
mar r i ng exposed sur f aces.

3. 3   SCHEDULE

Accessor i es Requi r ed

Room or  Space MG PTD SMLD SD SH TTD

[ ______] [ ______] [ ______] [ ______] [ ______] [ ______] [ ______]

         - -  End of  Sect i on - -
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SECTI ON 12 21 00

WI NDOW BLI NDS
08/ 17

PART 1   GENERAL

1. 1   SUMMARY

Pr ovi de wi ndow t r eat ment ,  compl et e wi t h necessar y br acket s,  f i t t i ngs,  and 
har dwar e.   Pr ovi de each wi ndow t r eat ment  t ype as a compl et e uni t  i n 
accor dance wi t h par agr aph WI NDOW TREATMENT PLACEMENT SCHEDULE.   Mount  and 
oper at e equi pment  i n accor dance wi t h manuf act ur er ' s i nst r uct i ons.   
Compl et el y cover  wi ndows t o r ecei ve a t r eat ment .

1. 2   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o i n t he t ext  by basi c 
desi gnat i on onl y.

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S A 1901 ( 2015)  Det er mi nat i on of  t he Emi ssi on of  
Vol at i l e Or gani c Compounds and Al dehydes 
by Bui l di ng Pr oduct s -  Smal l  Chamber  Test  
Met hod

1. 3   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  [ Cont r act or  Qual i t y 
Cont r ol  appr oval . ] [ i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng 
t he " G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  
f or  t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES

SD- 02 Shop Dr awi ngs

I nst al l at i on

SD- 10 Oper at i on and Mai nt enance Dat a

Wi ndow Bl i nds;  G[ ,  [ _____] ]

[ 1. 4   CERTI FI CATI ONS

1. 4. 1   Wi ndow Bl i nds

Pr ovi de pr oduct s cer t i f i ed t o meet  i ndoor  ai r  qual i t y r equi r ement s by 
JI S A 1901  or  pr ovi de cer t i f i cat i on or  val i dat i on by ot her  t hi r d- par t y 
pr ogr am t hat  pr oduct s meet  t he r equi r ement s of  t hi s Sect i on.   Pr ovi de 
cur r ent  pr oduct  cer t i f i cat i on document at i on f r om cer t i f i cat i on body.   When 
pr oduct  does not  have cer t i f i cat i on,  pr ovi de val i dat i on t hat  pr oduct  meet s 
t he i ndoor  ai r  qual i t y pr oduct  r equi r ement s c i t ed her ei n.
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] 1. 5   DELI VERY,  STORAGE,  AND HANDLI NG

Del i ver  component s t o t he j obsi t e i n t he manuf act ur er ' s or i gi nal  packagi ng 
wi t h t he br and or  company name,  i t em i dent i f i cat i on,  and pr oj ect  r ef er ence 
cl ear l y mar ked.   St or e component s i n a dr y l ocat i on t hat  i s adequat el y 
vent i l at ed and f r ee f r om dust ,  wat er ,  or  ot her  cont ami nant s and has easy 
access f or  i nspect i on and handl i ng.   St or e mat er i al s f l at  i n a c l ean dr y 
ar ea wi t h t emper at ur e mai nt ai ned above 1 0 degr ees C.   Do not  open 
cont ai ner s unt i l  needed f or  i nst al l at i on unl ess ver i f i cat i on i nspect i on i s 
r equi r ed.

1. 6   WARRANTY

Pr ovi de manuf act ur er ' s st andar d per f or mance guar ant ees or  war r ant i es t hat  
ext end beyond a 1 year  per i od.

PART 2   PRODUCTS

2. 1   WI NDOW BLI NDS

Pr ovi de each bl i nd,  i ncl udi ng har dwar e,  accessor y i t ems,  mount i ng br acket s 
and f ast eni ngs,  as a compl et e uni t  pr oduced by one manuf act ur er .   Unl ess 
ot her wi se i ndi cat ed,  al l  par t s wi l l  be t he same col or  and wi l l  mat ch t he 
col or  of  t he bl i nd s l at .   Tr eat  st eel  f eat ur es f or  cor r osi on r esi st ance.   
Submi t  pr oduct  dat a and sampl es of  each t ype and col or  of  wi ndow 
t r eat ment .   Pr ovi de [ s l at ] [ l ouver ]  sampl es 150 mm i n l engt h f or  each 
col or . [   Wi ndow bl i nds must  meet  emi ssi ons r equi r ement s of  JI S A 1901 ( use 
t he of f i ce or  c l assr oom r equi r ement ,  r egar dl ess of  space t ype) .   Pr ovi de 
cer t i f i cat i on or  val i dat i on of  i ndoor  ai r  qual i t y f or  wi ndow bl i nds. ]

2. 1. 1   Hor i zont al  Bl i nds

Pr ovi de hor i zont al  bl i nds wi t h[  50 mm] [  25 mm]  s l at s.   Bl i nd uni t s must  be 
capabl e of  nomi nal l y 180 degr ee par t i al  t i l t i ng oper at i on and f ul l - hei ght  
r ai s i ng.   Bl i nds must  be [ i nsi de] [ out si de]  mount .   Pr ovi de t apes f or  50 mm 
sl at s wi t h l ongi t udi nal  r ei nf or ced vi nyl  pl ast i c i n 1- pi ece t ur n l adder  
const r uct i on.   Tapes f or  25 mm sl at s must  be br ai ded pol yest er  or  nyl on.

2. 1. 1. 1   Head Channel  and Sl at s

Pr ovi de head channel  made of [  st eel  or ]  al umi num wi t h cor r osi on- r esi st ant  
f i ni sh nomi nal [  0. 46 mm f or   50 mm] [  0. 61 mm f or  25 mm]  s l at s.   Pr ovi de 
sl at s of  al umi num,  not  l ess t han [ 0. 203] [ 0. 152] [ 0. 813]  mm t hi ck,  and of  
suf f i c i ent  st r engt h t o pr event  sag or  bow i n t he f i ni shed bl i nd.   Pr ovi de 
a suf f i c i ent  amount  of  s l at s t o assur e pr oper  cont r ol ,  uni f or m spaci ng,  
and adequat e over l ap.   Encl ose al l  har dwar e i n t he headr ai l .

2. 1. 1. 2   Cont r ol s

A t r anspar ent  t i l t i ng wand wi l l  be pr ovi ded t o t i l t  t he s l at s,  i t  wi l l  
hang ver t i cal l y by i t s own wei ght ,  and wi l l  swi vel  f or  easy oper at i on.   
Pr ovi de a t i l t er  cont r ol  of  encl osed const r uct i on.   Pr ovi de movi ng par t s 
and mechani cal  dr i ve made of  compat i bl e mat er i al s whi ch do not  r equi r e 
l ubr i cat i on dur i ng nor mal  expect ed l i f e.   The t i l t er  wi l l  t i l t  t he s l at s 
t o any desi r ed angl e and hol d t hem at  t hat  angl e so t hat  any vi br at i on or  
movement  of  l adder s and sl at s wi l l  not  dr i ve t he t i l t er  and change t he 
angl e of  s l at s.   I ncl ude a mechani sm t o pr event  over  t i ght eni ng.   Pr ovi de 
a wand of  suf f i c i ent  l engt h t o r each t o wi t hi n 1500 mm of  t he f l oor .   
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[ Pr ovi de cor dl ess bl i nds . ]

2. 1. 1. 3   I nt er medi at e Br acket s

Pr ovi de i nt er medi at e br acket s f or  i nst al l at i on,  as r ecommended by t he 
manuf act ur er ,  of  bl i nds over  [ 1200] [ 1500] [ 2100]  mm wi de.

2. 1. 1. 4   Bot t om Rai l

Pr ovi de bot t om r ai l  made of  cor r osi on- r esi st ant  st eel  wi t h f act or y appl i ed 
f i ni sh.  Pr ovi de cl osed oval  shaped bot t om r ai l  wi t h doubl e- l ock seam f or  
maxi mum st r engt h.   Bot t om r ai l  and end caps t o mat ch sl at s i n col or .

2. 1. 1. 5   Br ai ded Ladder s

Pr ovi de br ai ded l adder s of  100 per cent  pol yest er  yar n,  col or  t o mat ch t he 
sl at  col or .   Space l adder s 15. 2 s l at s per  300 mm of  dr op i n or der  t o 
pr ovi de a uni f or m over l ap of  t he s l at s i n a c l osed posi t i on.

2. 1. 1. 6   Hol d- Down Br acket s

Pr ovi de uni ver sal  t ype hol d- down br acket s f or  s i l l  or  j amb mount  wher e 
i ndi cat ed on pl acement  l i s t .

2. 1. 2   Li ght  Cont r ol  and Pr i vacy Bl i nds

I n addi t i on t o r equi r ement s f or  hor i zont al  bl i nds,  pr ovi de each uni t  wi t h 
a f eat ur e t hat  of f er s hi dden sl at  hol es f or  maxi mum l i ght  cont r ol  and 
pr i vacy.

2. 1. 3   Ver t i cal  Bl i nds

Pr ovi de ver t i cal  bl i nd uni t s capabl e of  nomi nal  180 degr ee par t i al  t i l t i ng 
oper at i on and f ul l  st ackback.   Pr ovi de bl i nds t hat  ar e l i s t ed by t he 
manuf act ur er  as desi gned f or  heavy dut y st r engt h appl i cat i ons i ncl udi ng 
heavy dut y har dwar e.   Pr ovi de [ cei l i ng] [ wal l ]  mount ed ver t i cal  bl i nds wi t h 
[ out s i de] [ i nsi de]  br acket s.   Pr ovi de bl i nds t hat  ar e [ s i l l ] [ f l oor ]  
l engt h.   Out si de mount  t ype i nst al l at i on must  pr ovi de adequat e over l ap t o 
cont r ol  l i ght  and pr i vacy.

2. 1. 3. 1   Louver s

Pr ovi de l ouver s [ whi ch ar e f i r e r esi st ant  sol i d v i nyl ,  UV st abl e,  and 
i mpact  r esi st ant . ] [ whi ch ar e f l ame r et ar dant  f abr i c havi ng st r ai ght ,  f l at ,  
unf r ayed edges and f l at ,  wi t hout  not i ceabl e t wi st s.   Pr ovi de a wei ght  at  
t he bot t om of  t he l ouver  wi t hout  t he i nser t  di scol or i ng t he f abr i c. ]    
[ whi ch ar e gr oover  ext r uded f r om sol i d v i nyl  wi t h c l ear  non- yel l owi ng 
channel  l i ps t o accept  f abr i c i nser t s.   Pr ovi de f abr i c i nser t s t hat  ar e 
f l ame r et ar dant  and col or f ast . ]   Louver s t hat  ar e[  90 mm must  over l ap not  
l ess t han 10 mm] [  50 mm must  over l ap not  l ess t han  mm]  and be 
di mensi onal l y st abl e.

2. 1. 3. 2   Car r i er s

Pr ovi de car r i er s t o suppor t  each l ouver  made of  mol ded pl ast i c t o 
t r ansver se on sel f - f abr i cat ed wheel s f or  smoot h,  easy oper at i on.   The hook 
of  t he car r i er  must  have an aut omat i c l at ch t o per mi t  easy i nst al l at i on 
and r emoval  of  t he l ouver ,  and t o secur el y l ock t he l ouver  f or  t i l t i ng and 
t r aver si ng.
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2. 1. 3. 3   Headr ai l  Syst em

Pr ovi de headr ai l  syst em not  l ess t han 1. 19 mm t hi ck and made of  anodi zed 
al umi num al l oy or  0. 635 mm t hi ck phosphat e t r eat ed st eel  wi t h a baked on 
i vor y gl oss enamel  pai nt  f i ni sh.   Pr ovi de a headr ai l  t hat  ext ends t he f ul l  
wi dt h of  t he bl i nd and can be cl osed wi t h an end cap at  each end and 
cont ai n t he t r aver si ng and t i l t i ng cont r ol s.   One cap wi l l  cont ai n t he 
t r aver si ng and t i l t i ng cont r ol s.   The opposi t e cap wi l l  house t he pul l ey 
f or  t he t r aver si ng cor d.

2. 1. 3. 4   Val ance

At t ach t he manuf act ur er ' s st andar d val ance t o t he headr ai l  by met al  or  
pl ast i c hol der s whi ch gr i p t he t op and bot t om edge of  t he val ance and 
accept  an i nser t  of  t he same mat er i al  as t he s l at s.   Pr ovi de suf f i c i ent  
c l ear ance behi nd t he val ance t o per mi t  t he l ouver s t o t i l t  wi t hout  
i nt er f er ence.   Ext end t he headr ai l  cover  t he f ul l  wi dt h of  t he bl i nd. [   
Pr ovi de r et ur ns] .

2. 1. 3. 5   Cont r ol s

Pr ovi de t i l t i ng and t r aver si ng cont r ol s t hat  hang compact l y at  t he s i de of  
t he bl i nds and r each wi t hi n 1500 mm of  t he f l oor .   Pr ovi de [ t i l t / t r aver se 
cont r ol ] [ bead chai n t i l t i ng cont r ol ]  t hat  t i l t s  al l  vanes si mul t aneousl y 
t o any desi r ed angl e and hol d t hem at  t hat  angl e.   Pr ovi de l ouver s t hat  
t r aver se [ one way t o t he r i ght ]  [ one way t o t he l ef t ]  [ t wo- way spl i t ] .    [ A
 f i ber gl ass wand t hat  t i l t s  t he l ouver s by t ur ni ng t he wand and t r aver ses 
t he l ouver s by usi ng t he wand as a cont r ol ] .   Sl i di ng gl ass door s wi l l  
have a one way dr aw wi t h st ackback occur r i ng opposi t e door  openi ngs.

2. 1. 3. 6   Connect or s and Spacer s

The connect or  must  be f l exi bl e,  smoot h and f l at  t o s l i de unhi nder ed when 
car r i er s move i ndependent l y of  each ot her ,  and t o nest  compact l y when 
car r i er s ar e st acki ng.   Rel at e t he l engt h of  t he l i nks t o t he l ouver  wi dt h 
i n or der  t o equal l y space t he t r aver si ng l ouver s,  t o mai nt ai n uni f or m and 
adequat e over l ap of  l ouver s,  and t o f ul l y  cover  t he wi dt h of  t he openi ng.

2. 1. 3. 7   I nt er medi at e Br acket s

Pr ovi de i nt er medi at e i nst al l at i on br acket s f or  bl i nds over  1575 mm wi de.

2. 2   COLOR

Pr ovi de col or ,  pat t er n and t ext ur e [ i n accor dance wi t h Sect i on 09 06 00 
SCHEDULES FOR FI NI SHES] [ as i ndi cat ed] [ sel ect ed f r om manuf act ur er ' s 
st andar d col or s] [ [ _____] .   Col or  l i s t ed i s not  i nt ended t o l i mi t  t he 
sel ect i on of  equal  col or s f r om ot her  manuf act ur er s. ]

PART 3   EXECUTI ON

3. 1   EXAMI NATI ON

Af t er  becomi ng f ami l i ar  wi t h det ai l s of  t he wor k,  ver i f y al l  di mensi ons i n 
t he f i el d,  and advi se t he Cont r act i ng Of f i cer  of  any di scr epancy bef or e 
per f or mi ng t he wor k.
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3. 2   WI NDOW TREATMENT PLACEMENT SCHEDULE

[ Al l  ext er i or  wi ndows i ncl ude [ _____] . ]  [ Pr ovi de wi ndow cover i ng as 
f ol l ows:

Room Number / Name Wi ndow Cover i ng
Type

Ver t i cal  Bl i nd
Dr aw Di r ect i on

Wi ndow Type Quant i t y

[ _____] [ _____] [ _____] [ _____] [ _____]

]
3. 3   I NSTALLATI ON

Do not  i nst al l  bui l di ng const r uct i on mat er i al s t hat  show vi sual  evi dence 
of  bi ol ogi cal  gr owt h.

Submi t  dr awi ngs showi ng f abr i cat i on and I nst al l at i on det ai l s.   Show l ayout  
and l ocat i ons of  t r ack,  di r ect i on of  dr aw,  mount i ng hei ght s,  and det ai l s.   
Pr ovi de Manuf act ur er ' s I nst r uct i ons and Oper at i on and Mai nt enance Dat a.
Per f or m i nst al l at i on of  wi ndow bl i nds i n accor dance wi t h t he appr oved 
det ai l  dr awi ngs and manuf act ur er ' s i nst al l at i on i nst r uct i ons.   I nst al l  
uni t s l evel ,  pl umb,  secur e,  and at  pr oper  hei ght  and l ocat i on r el at i ve t o 
wi ndow uni t s.   Pr ovi de and i nst al l  suppl ement ar y or  mi scel l aneous i t ems i n 
t ot al ,  i ncl udi ng cl i ps,  br acket s,  or  anchor ages i nci dent al  t o or  necessar y 
f or  a sound,  secur e,  and compl et e i nst al l at i on.   Do not  st ar t  i nst al l at i on 
unt i l  compl et i on of  r oom pai nt i ng and f i ni shi ng oper at i ons.

3. 4   CLEAN- UP

Upon compl et i on of  t he i nst al l at i on,  i nspect  wi ndow t r eat ment s f or  
soi l i ng,  damage or  bl emi shes;  and adj ust  t hem f or  f or m and appear ance and 
pr oper  oper at i ng condi t i on.   Repai r  or  r epl ace damaged uni t s as di r ect ed 
by t he Cont r act i ng Of f i cer .   I sol at e met al  par t s f r om di r ect  cont act  wi t h 
concr et e,  mor t ar ,  or  di ssi mi l ar  met al s.   Ensur e bl i nds i nst al l ed i n 
r ecessed pocket s can be r emovabl e wi t hout  di st ur bi ng t he pocket .   The 
ent i r e bl i nd,  when r et r act ed,  must  be cont ai ned behi nd t he pocket .   For  
bl i nds i nst al l ed out si de t he j ambs and mul l i ons,  over l ap each j amb and 
mul l i on 20 mm or  mor e when t he j amb and mul l i on s i zes per mi t .   I ncl ude al l  
har dwar e,  br acket s,  anchor s,  f ast ener s,  and accessor i es necessar y f or  a 
compl et e,  f i ni shed i nst al l at i on.

           - -  End of  Sect i on - -
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SECTI ON 14 21 23

ELECTRI C TRACTI ON PASSENGER ELEVATORS
09/ 22

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

Japanese St andar ds Associ at i on ( JSA)

JI S A 4302 ( 2006)  I nspect i on St andar d of  El evat or ,  
Escal at or ,  and Dumbwai t er

JI S A 4307 ( 2019)  Saf et y Requi r ement s f or  Rope 
El evat or s

JI S Z 3801 ( 2018)  St andar d Qual i f i cat i on Test  and 
Accept ance Requi r ement s f or  Manual  Wel di ng 
Techni que

JI S Z 3821 ( 2018)  St andar d Qual i f i cat i on Test  and 
Accept ance Requi r ement s f or  Wel di ng 
Techni que of  St ai nl ess St eel

JI S Z 3841 ( 2018)  St andar d Qual i f i cat i on Test  and 
Accept ance Requi r ement s f or  Semi - Aut omat i c 
Wel di ng Techni que

AMERI CAN SOCI ETY OF CI VI L ENGI NEERS ( ASCE)

ASCE 7- 16 ( 2017;  Er r at a 2018;  Supp 1 2018)  Mi ni mum 
Desi gn Loads and Associ at ed Cr i t er i a f or  
Bui l di ngs and Ot her  St r uct ur es

AMERI CAN SOCI ETY OF MECHANI CAL ENGI NEERS ( ASME)

ASME A17. 1/ CSA B44 ( 2019)  Saf et y Code f or  El evat or s and 
Escal at or s

ASME A17. 2 ( 2020)  Gui de f or  I nspect i on of  El evat or s,  
Escal at or s,  and Movi ng Wal ks I ncl udes 
I nspect i on Pr ocedur es f or  El ect r i c 
Tr act i on and Wi ndi ng Dr um El evat or s,  
Hydr aul i c El evat or s,  and Escal at or s and 
Movi ng Wal ks

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENGI NEERS ( I EEE)

I EEE C62. 41 ( 1991;  R 1995)  Recommended Pr act i ce on 
Sur ge Vol t ages i n Low- Vol t age AC Power  
Ci r cui t s
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NATI ONAL ELEVATOR I NDUSTRY,  I NC.  ( NEI I )

NEI I - 1 ( 2000;  R t hr u 2017)  Bui l di ng 
Tr anspor t at i on St andar ds and Gui del i nes,  
i ncl udi ng t he Per f or mance St andar ds Mat r i x 
f or  New El evat or  I nst al l at i on

1. 2   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  or  " S"  
c l assi f i cat i on.   Submi t t al s not  havi ng a " G"  or  " S"  c l assi f i cat i on ar e 
[ f or  Cont r act or  Qual i t y Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When 
used,  a code f ol l owi ng t he " G"  c l assi f i cat i on i dent i f i es t he of f i ce t hat  
wi l l  r evi ew t he submi t t al  f or  t he Gover nment . ]   Submi t  t he f ol l owi ng i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

El evat or  Syst em;  G[ ,  [ _____] ]

El evat or  Component s;  G[ ,  [ _____] ]

El evat or  Machi ne;  G[ ,  [ _____] ]

El evat or  Cont r ol l er ;  G[ ,  [ _____] ]

Wi r i ng Di agr ams;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

El evat or  and Accessor i es[ ;  G[ ,  [ _____] ] ]

El evat or  Component s[ ;  G[ ,  [ _____] ] ]

Dat a Sheet s[ ;  G[ ,  [ _____] ] ]

El evat or  Mi cr opr ocessor  Cont r ol l er ;  G[ ,  [ _____] ]

SD- 05 Desi gn Dat a

Emer gency Power  Syst ems

Heat  Loads

React i on Loads

SD- 07 Cer t i f i cat es

War r ant y

Endor sement  Let t er

Wel der s '  Qual i f i cat i ons

SD- 10 Oper at i on and Mai nt enance Dat a

El evat or ,  Dat a Package 4;  G[ ,  [ _____] ]

Mai nt enance Cont r ol  Pr ogr am ( MCP) ;  G[ ,  [ _____] ]
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  Submi t  i n accor dance wi t h Sect i ons 01 78 23 OPERATI ON AND 
MAI NTENANCE DATA and 01 78 24. 00 20 FACI LI TY ELECTRONI C OPERATI ON 
AND MAI NTENANCE SUPPORT I NFORMATI ON ( eOMSI ) .

1. 2. 1   Shop Dr awi ng Requi r ement s

Pr ovi de assembl y and ar r angement  of  el evat or s,  accessor i es,  and el evat or  
component s.   Show l ocat i on of  el evat or  machi ne i n el evat or  machi ne r oom 
( MR)  or  machi ner y space ( MS) .   Show l ocat i on of  el evat or  cont r ol l er  i n 
el evat or  machi ne r oom or  el evat or  cont r ol  r oom ( CR) .   Pr ovi de det ai l s f or  
mat er i al s and equi pment ,  i ncl udi ng but  not  l i mi t ed t o oper at i ng and si gnal  
f i x t ur es,  door s,  door  and car  f r ames,  car  encl osur e,  cont r ol l er s,  mot or s,  
gui de r ai l s and br acket s,  l ayout  of  hoi st way i n pl an and el evat i on,  and 
ot her  l ayout  i nf or mat i on and cl ear ance di mensi ons.

1. 2. 2   Pr oduct  Dat a Requi r ement s

Pr ovi de manuf act ur er s '  pr oduct  dat a f or  al l  el evat or  component s,  i ncl udi ng 
but  not  l i mi t ed t o t he f ol l owi ng:  el evat or  cont r ol l er ,  hoi st  machi ne and 
dr i ve mot or ,  desi gn count er bal ance,  hoi st  r opes and shackl es,  over speed 
gover nor ,  emer gency br aki ng syst em,  car  and hal l  f i x t ur e but t ons and 
swi t ches,  cab,  machi ne r oom,  cont r ol  r oom,  and machi ner y space 
communi cat i on devi ces,  door  oper at or ,  door  pr ot ect i on syst em,  and car  and 
count er wei ght  r ol l er  gui des and buf f er s.   For  dat a sheet s,  pr ovi de 
document  i dent i f i cat i on number  or  bul l et i n number ,  publ i shed or  
copyr i ght ed pr i or  t o t he dat e of  cont r act  bi d openi ng.   Pr ovi de cont r ol l er  
manuf act ur er ' s publ i shed pr ocedur es f or  per f or mance of  each and al l  t est i ng.

1. 2. 3   Desi gn Dat a

1. 2. 3. 1   React i on Loads

Pr ovi de cal cul at i ons by r egi st er ed pr of essi onal  engi neer  or  1 Kyu 
Kenchi kushi  ( 1st  Cl ass Qual i f i ed Ar chi t ect )  f or  r eact i on l oads i mposed on 
bui l di ng by el evat or  syst em.   Cal cul at i ons must  compl y wi t h ASCE 7- 16 and 
ASME A17. 1/ CSA B44

1. 2. 3. 2   Heat  Loads

Pr ovi de cal cul at i ons f r om el evat or  manuf act ur er ,  or  by r egi st er ed 
pr of essi onal  engi neer ,  f or  t ot al  ant i c i pat ed heat  l oads gener at ed by al l  
of  t he el evat or  equi pment .

1. 2. 3. 3   Emer gency Power  Syst ems

Wher e t he f aci l i t y  does have an emer gency power  syst em,  conf i r m t he 
el evat or s t hat  wi l l  be connect ed t o t he emer gency power  syst em.   Conf i r m 
t he compl et e emer gency power  syst em and sequence of  oper at i on f or  al l  
el evat or s,  i ncl udi ng el evat or  sequent i al  oper at i on and oper at i on of  t he 
el evat or  l obby manual  sel ect i on swi t ch.  Pr ovi de wi r i ng di agr ams f or  
bui l di ng emer gency power  i nt er f ace wi t h el evat or  cont r ol s.  For  el evat or s 
not  suppl i ed by an emer gency power  syst em,  pr ovi de manuf act ur er s '  pr oduct  
dat a f or  auxi l i ar y power  syst ems.

1. 2. 4   Wel der s '  Requi r ement s

Compl y wi t h Japan Wel di ng Engi neer i ng Soci et y Cer t i f i cat i ons JI S Z 3801,  
JI S Z 3821,  and JI S Z 3841.   I ncl ude cer t i f i ed copi es of  f i el d wel der s '  
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qual i f i cat i ons.   Li st  wel der s '  names wi t h cor r espondi ng code mar ks t o 
i dent i f y each wel der ' s wel di ng wor k.

1. 2. 5   Mai nt enance Cont r ol  Pr ogr am ( MCP)

For  each el evat or ,  pr epar e and pr ovi de a wr i t t en Mai nt enance Cont r ol  
Pr ogr am ( MCP)  t hat  compl i es wi t h ASME A17. 1/ CSA B44 Sect i on 8. 6,  i ncl udi ng 
wr i t t en document at i on t hat  det ai l s t he t est  pr ocedur es f or  each and ever y 
t est  t hat  i s  r equi r ed t o be per f or med by ASME A17. 1/ CSA B44.   Assembl e al l  
MCP document at i on,  and suppor t i ng t echni cal  at t achment s,  i n a s i ngl e MCP 
package and pr ovi de i n bot h el ect r oni c and har d copy.   Assembl e ent i r e 
har d copy MCP i n 3- r i ng bi nder s.   For  each el evat or  pr ovi ded,  t he MCP must  
i ncl ude onl y document at i on and i nst r uct i on t hat  appl y t o t he el evat or  
speci f i ed.

For  each el evat or ,  pr ovi de an addi t i onal ,  separ at e bi nder  t hat  i ncl udes 
al l  mai nt enance,  r epai r ,  r epl acement ,  cal l  back,  and ot her  r ecor ds 
r equi r ed by ASME A17. 1/ CSA B44.   The r ecor ds bi nder  must  be kept  i n t he 
el evat or  mechani cal  r oom,  mai nt ai ned by el evat or  mai nt enance and ser vi ce 
per sonnel ,  and be avai l abl e at  al l  t i mes t o aut hor i zed per sonnel .

Pr ovi de det ai l ed i nf or mat i on r egar di ng emer gency ser vi ce pr ocedur es and 
el evat or  i nst al l at i on company per sonnel  cont act  i nf or mat i on.

1. 3   QUALI TY ASSURANCE

1. 3. 1   Qual i f i cat i on

Pr ovi de a desi gned and engi neer ed el evat or  syst em by an el evat or  
cont r act or  r egul ar l y engaged i n t he i nst al l at i on of  el evat or  syst ems.   
Pr ovi de el evat or  component s manuf act ur ed by compani es r egul ar l y engaged i n 
t he manuf act ur e of  el evat or  component s.   Ut i l i ze onl y l i censed and 
cer t i f i ed el evat or  per sonnel  f or  t he i nst al l at i on,  adj ust i ng,  t est i ng,  and 
ser vi c i ng of  t he el evat or s.

1. 3. 1. 1   El evat or  Cont r act or ' s El evat or  Techni c i ans

For  el evat or  i nst al l at i ons i n Japan,  per f or m al l  el evat or  r el at ed wor k 
under  t he di r ect  gui dance of  a cer t i f i ed el evat or  t echni c i an wi t h a 
mi ni mum of  t hr ee year s of  exper i ence i n t he i nst al l at i on of  el evat or  
syst ems of  t he t ype and compl exi t y speci f i ed i n t he cont r act  document s.   
Pr ovi de an endor sement  l et t er  f r om t he el evat or  manuf act ur er ,  cer t i f y i ng 
t hat  t he el evat or  speci al i st  i s  qual i f i ed.

1. 3. 2   Manuf act ur er s '  Techni cal  Suppor t

Pr ovi de el evat or  component s f r om manuf act ur er s t hat  pr ovi de onl i ne and 
l i ve t el ephone el evat or  t echni cal  suppor t  t o any el evat or  i nst al l at i on,  
ser vi ce,  and mai nt enance cont r act or .   Pr ovi de el evat or  component s f r om 
manuf act ur er s t hat  guar ant ee accessi bi l i t y  t o al l  r epl acement  and r epai r  
par t s and component s t o any el evat or  i nst al l at i on,  ser vi ce,  and 
mai nt enance cont r act or .

1. 3. 3   Oper at i on and Mai nt enance Dat a

Assembl e al l  shop dr awi ng and pr oduct  dat a mat er i al  i nt o O&M Dat a Packages 
i n accor dance wi t h Ar t i c l e SUBMI TTALS.   Pr ovi de t wo compl et e O&M Dat a 
Packages i n har d copy and t wo compl et e el ect r oni c O&M dat a packages on 
separ at e CDs,  i n PDF f or mat .   Pr ovi de al l  O&M Dat a Packages t o Cont r act i ng 
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Of f i cer .   I ncl ude cont r ol l er  di agnost i c document at i on and sof t war e as 
r equi r ed under  Ar t i c l e CONTROL EQUI PMENT.

1. 3. 4   Wi r i ng Di agr ams

Pr ovi de compl et e wi r i ng di agr ams and sequence of  oper at i ons,  whi ch show 
el ect r i cal  connect i ons and f unct i ons of  el evat or  syst ems.   Pr ovi de one set  
( 279 mm by 432 mm mi ni mum si ze)  of  wi r i ng di agr ams,  wi t h i ndi v i dual  sheet s 
l ami nat ed i n pl ast i c and assembl ed i n bi nder ,  t o be st or ed i n t he machi ne 
r oom or  cont r ol  r oom cabi net .   Pr ovi de one addi t i onal  har d copy set  and 
t wo compl et e el ect r oni c set s on separ at e CDs,  i n PDF f or mat .   Pr ovi de al l  
wi r i ng di agr am set s t o t he Cont r act i ng Of f i cer .   Coded di agr ams ar e not  
accept abl e unl ess f ul l y  i dent i f i ed.

1. 3. 5   Machi ne Room/ Cont r ol  Room Cabi net

For  st or age of  O&M Dat a Packages and Wi r i ng Di agr ams,  pr ovi de l ockabl e 
( padl ock hasp devi ce)  on a met al  cabi net  wi t h a mi ni mum si ze of  508 mm W 
by 305 mm D by 762 mm H.   Cabi net  must  be si zed l ar ge enough t o 
accommodat e al l  O&M Dat a and har dwar e r equi r ed i n par agr aphs OPERATI ON AND 
MAI NTENANCE DATA and WI RI NG DI AGRAMS.   Secur e cabi net  t o machi ne r oom or  
cont r ol  r oom wal l .

1. 4   NEW I NSTALLATI ON SERVI CE

Pr ovi de el evat or  war r ant y ser vi ce i n accor dance wi t h t he manuf act ur er ' s 
mai nt enance pl an,  war r ant y r equi r ement s,  and appl i cabl e saf et y codes,  f or  
a per i od of  12 mont hs af t er  t he dat e of  accept ance by Cont r act i ng 
Of f i cer .   Per f or m t hi s wor k dur i ng r egul ar  wor ki ng hour s.   Pr ovi de 
suppl i es and par t s t o keep el evat or  syst em i n oper at i on.   Per f or m ser vi ce 
onl y by f act or y t r ai ned per sonnel .   Pr ovi de [ Mont hl y] [ Bi - weekl y]  ser vi ces 
t o i ncl ude r epai r s,  adj ust ment s,  gr easi ng,  oi l i ng,  and cl eani ng.   Pr ovi de 
ser vi ce l og i n el evat or  machi ne r oom or  cont r ol  r oom cabi net  and updat e 
[ Mont hl y] [ Bi - weekl y] ,  t hr oughout  t he one- year  war r ant y per i od.

Pr ovi de 24- hour  emer gency ser vi ce,  wi t h [ one hour ] [ t wo hour ]  on- si t e 
r esponse t i me,  dur i ng t hi s per i od wi t hout  addi t i onal  cost  t o t he 
Gover nment .

1. 4. 1   Per i odi c El evat or  Cer t i f i cat i on I nspect i on and Test i ng

Pr ovi de el evat or  mechani c t o suppor t  [ NAVFAC ] QEI  Cer t i f i ed El evat or  
I nspect or  i n t he per i odi c s i x- mont h and t he annual  Cat egor y 1 el evat or  
cer t i f i cat i on i nspect i on and t est i ng.   Per f or m Cat egor y 1 i nspect i on and 
t est i ng no gr eat er  t han 30 days pr i or  t o t he end of  t he war r ant y per i od.   
Per f or m al l  el evat or  cer t i f i cat i on t est i ng i n t he pr esence of  QEI  
Cer t i f i ed El evat or  I nspect or .

I n conj unct i on wi t h t he t est i ng not ed above,  t est  syst ems f or  Emer gency 
Power  Oper at i on,  Ear t hquake Emer gency Oper at i on,  and Hospi t al  Emer gency 
Commandeer i ng Ser vi ce Oper at i on,  as appl i cabl e.   Schedul e so t hat  t est i ng 
does not  i nt er f er e wi t h bui l di ng oper at i ons.

1. 5   FI RE PROTECTI ON SYSTEM

Coor di nat e i nt er f ace bet ween bui l di ng f i r e pr ot ect i on syst em and el evat or  
cont r ol s.

Addi t i onal  f i r e pr ot ect i on r equi r ement s ar e l ocat ed i n:  [ Sect i on 28 31 60 
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I NTERI OR FI RE ALARM SYSTEM,  NON- ADDRESSABLE; ]  [ Sect i on 28 31 66 I NTERI OR 
FI RE ALARM AND MASS NOTI FI CATI ON SYSTEM,  NON- ADDRESSABLE; ]  [ Sect i on 
28 31 70 I NTERI OR FI RE ALARM SYSTEM,  ADDRESSABLE; ]  [ Sect i on 28 31 76 
I NTERI OR FI RE ALARM AND MASS NOTI FI CATI ON SYSTEM,  ADDRESSABLE; ]  [ Sect i on 
28 31 02. 00 20 FI RE ALARM REPORTI NG SYSTEMS -  DI GI TAL COMMUNI CATORS; ]  
[ Sect i on 21 13 13 WET PI PE SPRI NKLER SYSTEMS,  FI RE PROTECTI ON; ]  [ _____]  
and Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM.

1. 5. 1   Fi r e Al ar m I ni t i at i ng Devi ces

Fi r e al ar m i ni t i at i ng devi ces ar e speci f i ed i n [ Sect i on 28 31 60 I NTERI OR 
FI RE ALARM SYSTEM,  NON- ADDRESSABLE]  [ Sect i on 28 31 66 I NTERI OR FI RE ALARM 
AND MASS NOTI FI CATI ON SYSTEM,  NON- ADDRESSABLE]  [ Sect i on 28 31 70 I NTERI OR 
FI RE ALARM SYSTEM,  ADDRESSABLE]  [ Sect i on 28 31 76 I NTERI OR FI RE ALARM AND 
MASS NOTI FI CATI ON SYSTEM,  ADDRESSABLE]  [ _____] ,  i ncl udi ng condui t  and 
wi r i ng f r om each det ect or  t o f i r e pr ot ect i on addr essabl e modul es i n 
el evat or  machi ne r oom or  cont r ol  r oom.

1. 5. 2   Fi r e Spr i nkl er s

Pr ovi de f i r e spr i nkl er s i n accor dance wi t h al l  appl i cabl e saf et y codes and 
wi t h [ Sect i on 21 13 13 WET PI PE SPRI NKLER SYSTEMS,  FI RE 
PROTECTI ON] [ _____] .  Pr ovi de shut of f  val ve,  check val ve,  and 
non- adj ust abl e,  zer o t i me- del ay f l ow swi t ch,  i n each spr i nkl er  l i ne 
i mmedi at el y out si de of  each machi ne r oom,  cont r ol  r oom,  and hoi st way,  as 
appl i cabl e.   Pr ovi de i nspect or s '  t est  val ve f or  per i odi c t est i ng of  f l ow 
swi t ch and shunt  t r i p di sconnect .

Pi pe spr i nkl er  pi pi ng ser vi ng t hese spaces i n a ser i es manner  wi t h no 
l at er al s.   Locat e i nspect or s '  t est  connect i on at  t he end of  pi pe r uns such 
t hat  oper at i on of  t he t est  connect i on wi l l  pur ge ai r  f r om syst em pi pi ng.

1. 5. 3   Shunt  Tr i p Di sconnect

See Tabl e 2. 1 I t em #5.

PART 2   PRODUCTS

2. 1   ELEVATOR DESCRI PTI ON

Pr ovi de el evat or  syst em t hat  compl i es wi t h JI S A 4307,  JI S A 4302,  Tabl e 
2. 1,  and addi t i onal  r equi r ement s speci f i ed her ei n.   Pr ovi de el evat or  
syst em t hat  meet s or  exceeds t he NEI I - 1 Ri de Qual i t y Per f or mance St andar ds 
Mat r i x ( RQPSM) .

Tabl e 2. 1

I t em 
#

I t em US Cr i t er i a 
Ref er ence

Requi r ement

1 Sump Pump ASME A17. 1
2. 2. 2. 5

Pr ovi de sump pump and di schar ge pi pe,  
mi ni mum 11. 4 m3/ h per  hoi st way.

2 Pi t  l adder ASME A17. 1 
2. 2. 4. 2. 1

Ladder  i nst al l at i on must  not  i nt er f er e 
wi t h t he car .
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I t em 
#

I t em US Cr i t er i a 
Ref er ence

Requi r ement

3 St op Swi t ch i n Pi t s ASME A17. 1
2. 2. 6. 2

I n el evat or s wher e access t o t he pi t  
i s t hr ough t he l owest  l andi ng hoi st way 
door ,  a st op swi t ch must  be l ocat ed 
appr oxi mat el y 450 mm above t he f l oor  
l evel  of  t he l andi ng,  wi t hi n r each 
f r om t hi s access f l oor  and adj acent  t o 
t he pi t  l adder ,  i f  pr ovi ded.  When t he 
pi t  exceeds 1700 mm i n dept h,  an 
addi t i onal  st op swi t ch i s r equi r ed 
adj acent  t o t he pi t  l adder  and 
appr oxi mat el y 1200 mm above t he pi t  
f l oor .  Wher e mor e t han one swi t ch i s 
pr ovi ded,  t hey must  be wi r ed i n ser i es.

[ An addi t i onal  push- t o- st op pi t  st op 
swi t ch must  be pr ovi ded wi t hi n t he 
hoi st way pi t  ent r apment  pr ot ect i on 
egr ess ar ea,  at  a hei ght  bet ween 1270 
mm and 1524 mm above t he pi t  f l oor . ]

4 Hor i zont al  Car  and 
Count er wei ght  
Cl ear ances

ASME A17. 1
2. 5

Mi ni mum cl ear ance:
Car  -  Hoi st way Encl osur e:  20 mm
Car  -  Count er wei ght :  25 mm
Car  -  Count er wei ght  guar d:  20 mm
Count er wei ght  -  Count er wei ght  guar d:  
20 mm
Count er wei ght  -  Hoi st way Encl osur e:  20 
mm
Maxi mum cl ear ance,  32 mm
Maxi mum cl ear ance:
Edge of  t he car  pl at f or m si l l  -  
Hoi st way Encl osur e or  Fasci a Pl at e:
( a)  190 mm f or  ver t i cal l y s l i di ng door s
( b)  125 mm f or  ot her  door s
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I t em 
#

I t em US Cr i t er i a 
Ref er ence

Requi r ement

5 Shunt  Tr i p ASME A17. 1
2. 8. 3. 3. 2

Pr ovi de f l ow swi t ches speci f i ed i n 
par agr aph FI RE SPRI NKLERS t o compl y 
wi t h ASME A17. 1/ CSA B44 and NFPA 72 
f or  shunt  t r i p of  t he mai n l i ne power  
suppl y.  For  each el evat or ,  pr ovi de 
cont r ol  wi r i ng connect i ng t he f l ow 
swi t ch t o a shunt  t r i p equi pped 
ci r cui t  br eaker  l ocat ed i n t he 
el evat or  machi ne r oom or  cont r ol  r oom.  
Upon f l ow of  wat er ,  f l ow swi t ch wi l l  
i nst ant aneousl y cause openi ng of  t he 
shunt - t r i p c i r cui t  br eaker  and r emove 
power  f r om t he el evat or .  Fl ow swi t ch 
must  al so send a si gnal  t o f i r e al ar m 
cont r ol  panel  t o i ndi cat e wat er  f l ow 
condi t i on.

6 Cl osi ng of  Hoi st way 
Door s

ASME A17. 1
2. 11. 3

On cent er - openi ng door s,  i f  t her e i s 
an i nt er l ock on onl y one panel ,  t he 
door  cl oser  must  be pr ovi ded on t he 
l eadi ng panel  t hat  oper at es i n t he 
opposi t e di r ect i on.

7 Hoi st way Door  Saf et y 
Ret ai ner s

ASME A17. 1
2. 11. 11. 8

For  hor i zont al  s l i di ng hoi st way door s,  
pr ovi de addi t i onal  means t o pr i mar y 
door  gui des t o pr ot ect  agai nst  door  
di spl acement .  The r et ai ni ng means 
( bot t om t abs)  must  not  be subj ect  t o 
wear .
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I t em 
#

I t em US Cr i t er i a 
Ref er ence

Requi r ement

8 Hoi st way Access Swi t ch ASME A17. 1
2. 12. 7

Pr ovi de hoi st way access oper at i on wi t h 
swi t ches at  t op and bot t om t er mi nal  
l andi ngs.  Locat e swi t ch 183 cm above 
f l oor  l evel ,  wi t hi n 305 mm of  el evat or  
hoi st way ent r ance f r ame or  wi t h t he 
f er r ul e exposed when l ocat ed i n t he 
el evat or  ent r ance f r ame.  The swi t ch 
must  be i nst al l ed adj acent  t o t he 
hoi st  way ent r ance at  t he l andi ng wi t h 
whi ch i t  i s associ at ed.  The swi t ch 
must  be l abel ed " ACCESS"  and must  be a 
t hr ee-  posi t i on swi t ch,  l abel ed " UP" ,  
" OFF"  and " DOWN"  ( i n t hat  or der ) ,  wi t h 
t he " OFF"  posi t i on as t he cent er  
posi t i on.  The swi t ch must  be r ot at ed 
cl ock- wi se t o go f r om t  " UP"  t o " OFF"  
t o " DOWN"  posi t i ons.  The f unct i on of  
swi t ch i s t o per mi t  oper at i on of  t he 
car  wi t h t he hoi st  way door  at  t hi s 
l andi ng and t he car  door  or  gat e open,  
i n or der  t o per mi t  access t o t he t op 
of  t he car  or  t o t he pi t .

9 Rai l i ng and Equi pment  
on Car  Encl osur e Top

ASME A17. 1
2. 14. 1. 7

A st andar d r ai l i ng must  be pr ovi ded on 
t he out si de per i met er  of  t he car  
encl osur e t op on al l  s i des.

10 Vent i l at i on ASME A17. 1
2. 14. 2. 3

Pr ovi de 2- speed f an f or  car  encl osur e 
f or ced vent i l at i on.  Fan must  be 
mount ed i n t he car  encl osur e t op.
[ For ced vent i l at i on must  be pr ovi ded 
on obser vat i on el evat or s wi t h gl ass 
wal l s exposed t o di r ect  sunl i ght  wi t h 
a mi ni mum ai r  handl i ng capaci t y of  one 
ai r  change per  mi nut e and auxi l i ar y 
power  f or  1 hour . ]
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I t em 
#

I t em US Cr i t er i a 
Ref er ence

Requi r ement

11 Rest r i ct ed Openi ng of  
Car  Door s

ASME A17. 1
2. 14. 5. 7. 1

When a car  i s out si de t he unl ocki ng 
zone,  t he car  door s must  be so 
ar r anged t hat  when i n t he cl osed 
posi t i on t hey must  be r est r i ct ed f r om 
openi ng mor e t han 100 mm f r om i nsi de 
t he car .

12 Auxi l i ar y Li ght i ng ASME A17. 1
2. 14. 7. 1. 3

Pr ovi de auxi l i ar y l i ght i ng t hat  
aut omat i cal l y t ur n af t er  nor mal  car  
l i ght i ng f ai l s.  Pr ovi de no l ess t han 
t wo l amps and no l ess t han 2 l x.  
Pr ovi de 4 h bat t er y backup.

13 Capaci t y and Dat a 
Pl at es
Gover nor - Rope Tag
Suspensi on Means Dat a

ASME A17. 1
2. 16. 3
2. 18. 5. 3
2. 20. 2. 1
2. 20. 2. 2

Cr osshead dat a pl at e,  suspensi on r ope 
dat a t ag,  and gover nor  r ope dat a t ag 
must  be pr ovi ded.

14 Mar ki ng Pl at e 
Requi r ement s

ASME A17. 1
2. 19. 3. 3

The emer gency br ake must  be pr ovi ded 
wi t h a mar ki ng pl at e compl yi ng wi t h 
i ndi cat i ng t he r ange of  t ot al  masses 
( car  wi t h at t achment s and i t s l oad)  
f or  whi ch i t  i s per mi t t ed t o be used,  
t he r ange of  speeds at  whi ch i t  i s set  
t o oper at e,  and cr i t er i a such as r ai l  
l ubr i cat i on r equi r ement s t hat  ar e 
cr i t i cal  t o i t s per f or mance.

15 Spr i ng  Buf f er  
Mar ki ng Pl at e

ASME A17. 1
2. 22. 3

Pr ovi de a met al  mar ki ng pl at e showi ng:
1.  Load r at i ng
2.  Buf f er  st r oke
3.  Number  of  spr i ngs.

16 Oi l  Buf f er  Mar ki ng 
Pl at e

ASME A17. 1
2. 22. 4

Pr ovi de a met al  mar ki ng pl at e i n 
accor dance wi t h A17. 1 -  2. 22. 4. 11.

17 Symbol s ASME A17. 1
2. 26. 12

Pr ovi de Br ai l l e i n accor dance wi t h 
t abl e 2. 26. 12. 1.
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I t em 
#

I t em US Cr i t er i a 
Ref er ence

Requi r ement

18 Emer gency 
Communi cat i ons

ASME A17. 1
2. 27. 1. 1. 2

A communi cat i ons means bet ween t he car  
and a l ocat i on st af f ed by aut hor i zed 
per sonnel  who can t ake appr opr i at e 
act i on must  be pr ovi ded.

The communi cat i ons means must  pr ovi de 
on demand t o aut hor i zed per sonnel  
i nf or mat i on t hat  i dent i f i es t he 
bui l di ng l ocat i on and el evat or  number .

19 Emer gency 
Communi cat i ons

ASME A17. 1
2. 27. 1. 1. 6

The t wo- way communi cat i ons means 
wi t hi n t he car  must  i ncl ude a means t o 
ver i f y oper abi l i t y of  t he t el ephone 
l i ne.

20 Emer gency or  St andby 
Power  Syst em

ASME A17. 1
2. 27. 2. 1

Pr ovi de el evat or s wi t h an emer gency or  
st andby power  syst em t o oper at e t he 
el evat or  i n case t he nor mal  power  
suppl y f ai l s.

21 Phase I  Emer gency 
Recal l  Oper at i on

ASME A17. 1
2. 27. 3. 2
2. 28. 3. 1. 6

Pr ovi de an el evat or  Fi r ef i ght er s '  
Emer gency Oper at i on Phase I  swi t ch and 
i l l umi nat i ng vi sual  s i gnal  i n t he FEO 
Desi gnat ed Landi ng hal l  cal l  f i xt ur e.  
Pr ovi de FEO Phase I  v i sual  s i gnal  t hat  
i s desi gned wi t h i nt er mi t t ent ,  
f l ashi ng,  i l l umi nat i on when act uat ed 
by t he machi ne r oom,  cont r ol  r oom ,  or  
hoi st way f i r e al ar m i ni t i at i ng devi ce.  
Locat e FEO Phase I  key swi t ch above 
t he CMF vi sual  s i gnal  wi t h a mi ni mum 
of  152 mm ver t i cal  bet ween t he 
cent er l i nes of  t he CMF si gnal  and t he 
FEO Phase I  key swi t ch.  Locat e FEO 
Phase I  v i sual  s i gnal  di r ect l y above 
t he Phase I  swi t ch.  I n addi t i on,  
l ocat e El evat or  Cor r i dor  Cal l  St at i on 
Pi ct ogr aph at  t op of  hal l  cal l  f i xt ur e.
Pr ovi de f i r eman' s hat  symbol  f or  when 
t he f i r e r ecal l  swi t ch i s i n t he " on"  
posi t i on.
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I t em 
#

I t em US Cr i t er i a 
Ref er ence

Requi r ement

22 Phase I I  Emer gency 
I n- Car  Oper at i on

ASME A17. 1
2. 27. 3. 3

Pr ovi de FEO equi pment  and si gnal i ng 
devi ces.  The desi gnat ed l evel  f or  t he 
FEO Phase I  key oper at ed swi t ch i s t he 
[ gr ound] [  ]  f l oor .  I n t he FEO Phase I  
f i xt ur e,  pr ovi de FEO Oper at i ng 
I nst r uct i ons.
Phase I I  Emer gency I n- Car  Oper at i on by 
Fi r e Fi ght er .
A)  The el evat or  must  be oper abl e onl y 
by a per son i n t he car .   B)  Fl oor  
sel ect i on means,  l ant er ns,  and 
i ndi cat or s i n t he car .  C)  door  open 
and cl ose by but t on swi t ch.  E)  Open 
power - oper at ed door s must  be cl osed 
onl y by cont i nuous pr essur e on t he 
door  cl ose but t on.
For  el evat or s wi t h power  door s,  when 
t he car  i s at  a l andi ng,  wi t h t he 
door s open,  and " FI RE OPERATI ON"  
swi t ch i s i n t he " HOLD"  posi t i on,  t he 
car  must  r emai n at  t he l andi ng wi t h 
t he door s open.       When t he door s 
ar e i n t he cl osed posi t i on and t he 
" FI RE OPERATI ON"  swi t ch i s pl ace i n 
t he " OFF"  posi t i on,  t he car  must  
r et ur n t o t he r ecal l  l evel .

23 I nst r uct i ons f or  
Oper at i on of  
El evat or s Under  Phase 
I  Emer gency Recal l  
Oper at i on and Phase 
I I  Emer gency I n- Car  
Oper at i on

ASME A17. 1
2. 27. 7

Pr ovi de i nst r uct i ons i n bot h Engl i sh 
and Japanese f or  oper at i on of  
el evat or s under  Phase I  Emer gency 
Recal l  Oper at i on and Phase I I  
Emer gency I n- Car  Oper at i on f or  
f i r ef i ght er s.
Ref er  Fi g.  2. 27. 7. 1 and 2. 27. 7. 2.
I nst r uct i ons must  be i n l et t er s not  
l ess t han 3 mm i n hei ght .

24 Ret ai ner s f or  
Suspensi on Member s

ASME A17. 1
8. 4. 3. 1

Ret ai ner s f or  suspensi on member s must  
be pr ovi ded.  The r et ai ner  must  be 
cont i nuous over  not  l ess t han t wo-  
t hi r ds of  t he ar c of  cont act  bet ween 
t he suspensi on member s and i t s sheave 
or  dr um and must  be so l ocat ed t hat  
not  mor e t han one- si xt h of  t he ar c of  
cont act  i s exposed at  each end of  t he 
r et ai ner .
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I t em 
#

I t em US Cr i t er i a 
Ref er ence

Requi r ement

25 Oper at i on of  
El evat or s Under  
Ear t hquake Emer gency 
Condi t i ons

ASME A17. 1
8. 4. 10

Af t er  l andi ng desi gnat ed f l oor ,  door  
must  be opened.  Fol l owi ng addi t i onal  
i t ems ar e r equi r ed;  al phanumer i c 
var i abl e message di spl ay panel ,  
80db- 90db sound al ar m,  sl ow speed 
oper at i on.

26 Oper at i on of  
El evat or s Under  
Ear t hquake Emer gency 
Condi t i ons

ASME A17. 1
8. 4. 10

Reset  by moment ar y r eset  but t on or  
swi t ch i n cont r ol  panel  i n machi ne 
r oom,  pr ovi ded t he count er wei ght  
di spl acement  det ect i on devi ce and t he 
sei smi c det ect i on devi ce ar e not  
act uat ed.

27 Code Dat a Pl at e ASME A17. 1
8. 9

Pr ovi de code dat a pl at e whi ch 
i ndi cat es t he Code and edi t i on i n 
ef f ect  at  t he t i me of  i nst al l at i on.

28 Gr ound- Faul t  
Ci r cui t - I nt er r upt er  
Pr ot ect i on f or  
Per sonnel

NFPA 70
620. 6

Each 125- vol t ,  s i ngl e- phase,  15-  and 
20- amper e r ecept acl e must  be of  t he 
gr ound- f aul t  c i r cui t - i nt er r upt er  t ype.

29 Hoi st way Door  
I nt er l ock Wi r i ng

NFPA 70
620. 11

The conduct or s t o t he hoi st way door  
i nt er l ocks f r om t he hoi st way r i ser  
must  be one of  t he f ol l owi ng:
( 1)  Fl ame r et ar dant  and sui t abl e f or  a 
t emper at ur e of  not  l ess t han 200C.  
Conduct or s must  be Type SF or  
equi val ent .
( 2)  Physi cal l y pr ot ect ed usi ng an 
appr oved met hod,  such t hat  t he 
conduct or  assembl y i s f l ame f or  a 
t emper at ur e of  not  l ess t han 200C.

30 Wi r i ng Met hods NFPA 70
620. 21

El ect r i cal  wi r i ng must  be i nst al l ed i n 
condui t .  ( Hoi st ways and Pi t s,  Car s and 
Machi ne Rooms)

Onl y el ect r i c wi r i ng,  r aceways,  and 
cabl es used di r ect l y i n connect i on 
wi t h t he el evat or  ar e per mi t t ed i nsi de 
t he el evat or  MR,  CR,  Hoi st way,  and MS.  
Al l  conduct or s and opt i cal  f i ber s 
except  t r avel i ng cabl es must  be i n 
condui t s.

31 Voi ce Messages Al l  voi ce messages must  be i n Engl i sh.
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I t em 
#

I t em US Cr i t er i a 
Ref er ence

Requi r ement

32 Bot t om of  Car  
Cl ear ances

ASME A17. 1
2. 4. 1. 6

I n any ar ea i n t he pi t ,  out si de t he 
r ef uge space,  wher e t he ver t i cal  
c l ear ance i s l ess t han 600 mm,  t hat  
ar ea must  be cl ear l y mar ked on t he pi t  
f l oor .  Mar ki ngs must  not  be r equi r ed 
i n t he ar ea under  t he pl at f or m guar d 
and gui di ng means i f  t hat  i s t he onl y 
ar ea i n t he pi t  wher e t he ver t i cal  
c l ear ance i s l ess t han 600 mm.  The 
mar ki ng must  consi st  of  al t er nat i ng 
100 mm di agonal  r ed and whi t e st r i pes.  
I n addi t i on,  a si gn wi t h t he wor ds 
" DANGER LOW CLEARANCE"  must  be 
pr omi nent l y post ed on t he hoi st  way 
encl osur e and be vi s i bl e f r om wi t hi n 
t he pi t  and t he ent r ance t o t he pi t .

33 Top of  Car  Cl ear ances ASME A17. 1
2. 4. 7. 2

Any hor i zont al  ar ea above t he car  
encl osur e t op and wi t hi n t he r ai l i ng 
i f  suppl i ed whi ch coul d cont ai n a 
ci r c l e wi t h a di amet er  of  equal  t o or  
gr eat er  t han 350 mm t hat  does not  have 
a ver t i cal  c l ear ance of  1100 mm when 
t he car  has r eached i t s maxi mum upwar d 
movement  must  be cl ear l y mar ked.  The 
mar ki ng shal l  consi st  of  al t er nat i ng 
50 mm di agonal  r ed and whi t e st r i pes.  
I n addi t i on,  when mar ki ngs ar e 
pr ovi ded,  s i gn( s)  wi t h t he wor ds 
" DANGER LOW CLEARANCE"  must  be 
pr omi nent l y post ed on t he cr osshead 
and be v i s i bl e f r om t he hoi st  way 
ent r ance( s) .

2. 1. 1   El evat or  Desi gn Par amet er s

2. 1. 1. 1   El evat or  No. [ _____]  -  Emer gency Medi cal  Ser vi ce Accessi bi l i t y  
( EMSA)

Pr ovi de el evat or ( s)  wi t h mi ni mum si ze and ar r angement  t o accommodat e an 
ambul ance st r et cher  610 mm by 2134 mm wi t h not  l ess t han 127 mm r adi us 
cor ner s,  i n t he open,  hor i zont al  posi t i on.
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a.   Type:   [ Gear ed]  [ Gear l ess]

b.   Rat ed l oad:   1588kg.

c.   Rat ed Speed:   [ 60] [ 105] [ 150]  m/ mi n

d.   Car  Door  Type:   Si ngl e- speed si de sl i de.

e.   Car  Door  Openi ng Wi dt h:   107 cm mi ni mum,  or  [ _____] .

2. 1. 1. 2   El evat or  No. [ _____]  -  Lar ger  Capaci t y ( Pal l et - Si zed)  Loadi ng

a.   Type:   [ Gear ed]  [ Gear l ess]

b.   Rat ed l oad:   [ 1814] [ 2268]  kg.

c.   Rat ed Speed:   [ 60] [ 105] [ 150]  m/ mi n

d.   Car  Door  Type:   Si ngl e- speed,  cent er  openi ng,  hor i zont al l y s l i di ng.

e.   Car  Door  Openi ng Wi dt h: [ 122 cm] [ 137 cm] .

2. 1. 1. 3   El evat or  No. [ _____]  -  Non- EMSA El evat or

a.   Type:   [ Gear ed]  [ Gear l ess]

b.   Rat ed l oad:   1134 kg.

c.   Rat ed Speed:   [ 60] [ 105] [ 150]  m/ mi n

d.   Car  Door  Type:   Si ngl e speed [ s i de s l i de] [ cent er  openi ng] ,  
hor i zont al l y s l i di ng.

e.   Car  Door  Openi ng Wi dt h:   107 cm mi ni mum,  or  [ _____] .

2. 1. 2   Cab Encl osur e and Hoi st way Ent r ance Assembl i es

Pr ovi de f i ni shes [ as i ndi cat ed. ] [ as l i s t ed bel ow:

a.   Fl oor ;  [ car pet ] [ v i nyl  composi t i on t i l e] [ v i nyl  sheet  t i l e] [ _____] .

b.   Wal l s;  [ pr ef i ni shed st eel ] [ l ami nat ed pl ast i c]  on pl ywood [ st ai nl ess 
st eel ] [ _____] .   Pr ovi de each cab wal l  wi t h equal l y spaced and equal l y 
s i zed wal l  panel s.   Al l  wal l  panel  f ast ener s must  be conceal ed.

    Wal l  t r i m;  [ pr ef i ni shed st eel ] [ st ai nl ess st eel ] [ _____] .

    Accessor i es;  Pr ovi de hand r ai l s on f ul l  l engt h of  back wal l  and 
si de wal l s of  el evat or  cab.

c.   Car  door s,  car  door  r et ur ns,  and wal l  r eveal s;  [ pr ef i ni shed st eel  
panel s] [ st ai nl ess st eel ] [ _____] .   

d.   Cei l i ngs;  [ suppor t ed] [ pr ef i ni shed st eel  panel s] [ anodi zed al umi num] [ egg 
cr at e] [ _____] .

    Cei l i ng f r ame;  [ pr ef i ni shed st eel ] [ st ai nl ess st eel ] [ anodi zed 
al umi num] [ _____] .
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e.   Hoi st way Ent r ance Assembl y Mat er i al  and Fi ni shes;  [ pr ef i ni shed 
st eel ] [ st ai nl ess st eel ] [ _____] . ]

2. 2   ELEVATOR OPERATI ON

ASME A17. 1/ CSA B44,  I nt r oduct i on,  Sect i on 3,  Def i ni t i ons.

[ 2. 2. 1   Si ngl e,  Two- St op,  Aut omat i c Oper at i on

Pr ovi de Si ngl e Two- St op Aut omat i c Oper at i on.

] [ 2. 2. 2   Sel ect i ve Col l ect i ve Aut omat i c Oper at i on

Pr ovi de Sel ect i ve Col l ect i ve Aut omat i c Oper at i on.

] [ 2. 2. 3   Dupl ex Sel ect i ve Col l ect i ve Aut omat i c Oper at i on

Pr ovi de Dupl ex Sel ect i ve Col l ect i ve Aut omat i c Oper at i on.   I f  a car  i s 
t aken out  of  ser vi ce or  f ai l s  t o r espond t o a l andi ng cal l  wi t hi n a 
pr edet er mi ned adj ust abl e t i me l i mi t  of  appr oxi mat el y 40 t o 180 seconds,  
t r ansf er  cal l s t o t he ot her  car  f unct i oni ng as a s i ngl e car  Sel ect i ve 
Col l ect i ve el evat or  unt i l  t he out - of - ser vi ce car  i s r et ur ned t o t he syst em.

] [ 2. 2. 4   Gr oup Aut omat i c Oper at i on

Pr ovi de Gr oup Aut omat i c Oper at i on.   I f  a car  i s t aken out  of  ser vi ce,  or  
f ai l s  t o r espond t o a l andi ng cal l  wi t hi n a pr edet er mi ned adj ust abl e t i me 
l i mi t  of  appr oxi mat el y 40 t o 180 seconds,  t r ansf er  cal l s t o anot her  car  
unt i l  out - of - ser vi ce car  i s r et ur ned t o t he syst em.

] 2. 3   SPECI AL OPERATI ON AND CONTROL

Pr ovi de t he f ol l owi ng speci al  oper at i ons and cont r ol  syst ems.

2. 3. 1   Keys f or  El evat or  Key Swi t ches

Pr ovi de a mi ni mum of  t wel ve keys per  uni que cyl i nder  used on al l  key 
swi t ches f or  a s i ngl e el evat or .   I f  t her e i s mor e t han one el evat or ,  
addi t i onal  keys wi l l  not  be r equi r ed unl ess t her e ar e addi t i onal  uni que 
l ock cyl i nder s.   Pr ovi de keys wi t h br ass or  f i ber gl ass t ags mar ked 
" PROPERTY OF THE U. S.  GOVERNMENT"  on one si de wi t h f unct i on of  key or  
appr oved code number  on t he ot her  s i de.

2. 3. 2   Fi r ef i ght er s '  Emer gency Oper at i on ( FEO)

See Tabl e 2. 1 I t em #22.

2. 3. 2. 1   Fi r ef i ght er s '  Emer gency Oper at i on ( FEO)  Key Box

Pr ovi de f l ush mount ed,  l ocki ng,  FEO Key Box of  a mi ni mum si ze of  127 mm W 
by 229 mm H by 38 mm D.   I nst al l  at  a hei ght  of  183 cm above f l oor  l evel  
and di r ect l y above t he FEO Phase I  key swi t ch.   Pr ovi de box equi pped wi t h 
l ock t hat  uses t he FEO K1 key.

2. 3. 3   Hoi st way Access Oper at i on

See Tabl e 2. 1 I t em #8.
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2. 3. 4   I n- Car  I nspect i on Oper at i on

Pr ovi de I n- Car  I nspect i on Oper at i on.

2. 3. 5   I ndependent  Ser vi ce

Pr ovi de exposed key- oper at ed swi t ch i n car  oper at i ng panel  t o enabl e 
i ndependent  ser vi ce and si mul t aneousl y di sabl e i n- car  s i gnal s and 
l andi ng- cal l  r esponses.   Pr ovi de i ndi cat or  l i ght s t hat  aut omat i cal l y 
i l l umi nat e dur i ng i ndependent  ser vi ce.   For  dupl ex or  gr oup oper at i on,  i f  
one car  i s r emoved f r om gr oup anot her  car  wi l l  r espond t o i t s hal l  cal l s.

2. 3. 6   Sel ect i ve Door  Oper at i on

For  el evat or  wi t h one or  mor e r ear  openi ngs at  same l evel  as f r ont  
openi ng,  pr ovi de f ul l - sel ect i ve oper at i on wi t h car  and door  oper at i ng 
but t ons cl ear l y mar ked f or  f r ont  and r ear  openi ngs,  f r ont  and r ear  car  
but t on f or  each such f l oor ,  and f r ont  and r ear  " DOOR OPEN"  and " DOOR 
CLOSE"  but t ons.   Onl y door  f or  whi ch t he but t on was oper at ed opens or  
c l oses.

[ 2. 3. 7   El evat or  Emer gency Power  Oper at i on

Pr ovi de el evat or  emer gency power  oper at i on f or  [ al l  el evat or s]  [ el evat or  
1, 2, 3. . . ] .   Coor di nat e power  suppl y and cont r ol  wi r i ng t o accompl i sh 
i ni t i at i on and oper at i on of  el evat or s on emer gency power .

] [ 2. 3. 8   El evat or  Auxi l i ar y Power  Oper at i ng Syst em

See Tabl e 2. 1 I t em #20.

] [ 2. 3. 9   Hospi t al  Emer gency Commandeer i ng Ser vi ce ( HECS)

Pr ovi de Hospi t al  Emer gency Commandeer i ng Ser vi ce.

] 2. 4   ELEVATOR DRI VE MACHI NE,  HOI ST MOTOR,  AND DRI VE MOTOR

Pr ovi de el evat or  dr i ve machi ne,  hoi st  mot or ,  and mot or  dr i ve syst em t hat  
i s desi gned t o be i nst al l ed i n an el evat or  machi ne r oom ( MR)  or  an 
el evat or  machi ner y space ( MS) .   The el evat or  machi ne,  mot or ,  and dr i ve 
conf i gur at i on and i nst al l at i on desi gn must  be mechani cal l y and 
el ect r i cal l y i nt er changeabl e wi t h a mi ni mum of  t wo ot her  el evat or  
manuf act ur er ' s dr i ve machi nes t hat  ar e r eadi l y avai l abl e i n t he el evat or  
i ndust r y.   Pai nt  or  f i ni sh f er r ous sur f aces wi t h a mi ni mum of  one coat  of  
manuf act ur er  appl i ed r ust -  i nhi bi t i ng pai nt .

Desi gn t he el evat or  dr i ve syst em so t hat  t he hoi st  mot or  amper age does not  
exceed t he mot or  dat a t ag f ul l  l oad amper age i n any oper at i ng condi t i on,  
excl usi ve of  accel er at i on and decel er at i on.   Pr ovi de el evat or  hoi st  mot or  
t hat  i s  desi gned wi t h Cl ass F i nsul at i on and r at ed f or  120 st ar t s/ hr .   
Desi gn t he el evat or  dr i ve syst em t o l i mi t  Tot al  Har moni c Di st or t i on t o a 
maxi mum of  5 per cent .   No si ngl e har moni c may exceed 3 per cent .

Pr ovi de an el evat or  dr i ve machi ne desi gned f or  and pr ovi ded wi t h st r anded 
st eel  wi r e r ope f or  el evat or  suspensi on and count er bal ance.   The mi ni mum 
accept abl e di amet er  of  suspensi on and count er wei ght  r opes i s 9. 52 mm.   
Ar ami d f i ber  r opes,  coat ed st eel  r opes,  and non- ci r cul ar  coat ed st eel  
bel t s may not  be used f or  el evat or  suspensi on or  count er bal ance.
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The el evat or  dr i ve machi ne must  be equi pped wi t h machi ne manuf act ur er ' s 
desi gned and i nst al l ed st andar d means f or  t he manual  r el ease of  t he 
dr i v i ng- machi ne br ake.

2. 4. 1    Manuf act ur er ' s Techni cal  Suppor t

Pr ovi de an el evat or  dr i ve machi ne f r om a manuf act ur er  t hat  pr ovi des 
t echni cal  suppor t  f or  i nst al l at i on,  adj ust ment ,  ser vi ce,  and mai nt enance 
of  t he dr i ve syst em.   The suppor t  must  be i dent i f i ed as avai l abl e t o any 
l i censed el evat or  cont r act or .

Al l  dr i ve syst em r el at ed component s and par t s must  be avai l abl e f or  
pur chase,  and use by any l i censed el evat or  cont r act or ;  " exchange- onl y"  
pr ovi s i ons f or  t he pur chase of  spar e par t s ar e not  accept abl e.

2. 4. 2   Ascendi ng Car  Over speed and Uni nt ended Car  Movement  Pr ot ect i on 

Pr ovi de el evat or  Ascendi ng Car  Over speed and Uni nt ended Car  Movement  
Pr ot ect i on means t hat  i s desi gned t o act  di r ect l y upon,  and appl y a 
r et ar di ng f or ce t o,  t he el evat or  suspensi on r opes.   I n addi t i on t o t he 
r equi r ement s of  ASME A17. 1/ CSA B44,  t he means must  be desi gned t o det ect  
and st op movement  of  t he el evat or  suspensi on r opes t hat  occur s as a r esul t  
of  l oss of  t r act i on bet ween t he suspensi on r opes and t he el evat or  machi ne 
dr i ve sheave.

2. 5   CONTROL EQUI PMENT

Encl ose al l  el evat or  cont r ol  equi pment  i n f act or y- pr i med and baked- enamel  
coat ed sheet - met al  cabi net s wi t h vent i l at i on l ouver s and r emovabl e or  
hi nged door s.   Mount  cabi net s at  a hei ght  of  254 mm above machi ne r oom or  
cont r ol  r oom f i ni sh f l oor .

2. 5. 1   Mot or  Cont r ol  Equi pment

Pr ovi de var i abl e vol t age wi t h s i l i con cont r ol l ed r ect i f i er  ( SCR)  or  
Var i abl e- Fr equency Var i abl e Vol t age ( VVVF)  al t er nat i ng cur r ent  ( ac)  dr i ve 
cont r ol .

2. 5. 1. 1   El ect r i cal  I sol at i on Pr ot ect i on

Pr ovi de i ndi v i dual  i sol at i on t r ansf or mer s and i ndi v i dual  choke r eact or s 
f or  each i ndi v i dual  hoi st  mot or .   Pr ovi de f i l t er i ng t o mai nt ai n har moni c 
di st or t i on bel ow I EEE C62. 41 st andar ds as measur ed at  t he el evat or  machi ne 
r oom or  cont r ol  r oom di sconnect .

2. 5. 2   El evat or  Mi cr opr ocessor  Cont r ol l er

For  each i ndi v i dual  el evat or  cont r ol l er ,  and f or  each gr oup cont r ol l er ,  
pr ovi de a mi cr opr ocessor  cont r ol l er  t hat  compl i es wi t h t he f ol l owi ng 
par agr aphs.   Pr ovi de cont r ol l er ( s)  package t hat  i ncl udes al l  har dwar e and 
sof t war e r equi r ed f or  t he i nst al l at i on,  mai nt enance,  and ser vi ce of  t he 
el evat or ,  i n i t s '  ent i r et y.   Pr ovi de ver i f i cat i on of  t echni cal  suppor t  
ser vi ce t hat  t he cont r ol l er  manuf act ur er  pr ovi des t o any l i censed el evat or  
i nst al l at i on,  ser vi ce,  and mai nt enance company.

Al l  component s and par t s must  be avai l abl e f or  pur chase and i nst al l at i on 
and use by any l i censed el evat or  cont r act or ;  " exchange- onl y"  pr ovi s i ons 
f or  t he pur chase of  spar e par t s ar e not  accept abl e.
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Pr ovi de ver i f i cat i on of  t el ephone and i nt er net  based t echni cal  suppor t  
ser vi ce t hat  t he el evat or  cont r ol l er  manuf act ur er  pr ovi des t o any l i censed 
el evat or  i nst al l at i on,  ser vi ce,  and mai nt enance company at  an i ndust r y 
compet i t i ve pr i ce.   The ser vi ce must  i ncl ude l i ve t el ephone based 
t echni cal  suppor t  f or  i nst al l at i on,  adj ust ment ,  mai nt enance,  and 
t r oubl eshoot i ng of  t he el evat or  cont r ol l er  and r el at ed el evat or  
component s.   The ser vi ce must  be avai l abl e dur i ng st andar d wor ki ng hour s.

Pr ovi de an el evat or  cont r ol l er  t hat  i s  desi gned t o aut omat i cal l y 
r eest abl i sh nor mal  el evat or  oper at i on f ol l owi ng any t empor ar y l oss of  
power ,  r egar dl ess of  dur at i on.

2. 6   OPERATI NG PANELS,  SI GNAL FI XTURES,  AND COMMUNI CATI ONS CABI NETS

For  al l  panel s and f i xt ur es,  pr ovi de i dent i cal  and uni f or m f i xt ur e desi gn,  
mat er i al ,  f i ni sh,  and component s f or  al l  el evat or s.   For  al l  panel s and 
f i xt ur es,  l egi bl y and i ndel i bl y i dent i f y al l  but t ons and al l  oper at i ng 
posi t i ons f or  each devi ce.   Use engr avi ng and backf i l l i ng,  or  phot o 
et chi ng,  f or  but t on and swi t ch desi gnat i ons.   Do not  use at t ached si gns.   
Pr ovi de el evat or  manuf act ur er s '  st andar d gr ade f or  al l  key swi t ches unl ess 
ot her wi se speci f i ed.   Al l  i l l umi nat i ng panel s and f i xt ur e component s must  
ut i l i ze LED l i ght i ng f or  ener gy ef f i c i ency.

2. 6. 1   Car  and Hal l  But t ons

For  al l  cab and l andi ng f i xt ur e but t ons,  pr ovi de i ndust r y- st andar d,  vandal  
r esi st ant  push but t ons.   But t ons must  be mi ni mum 19 mm di amet er ,  st ai nl ess 
st eel ,  wi t h i l l umi nat i ng LED hal o.

2. 6. 2   Passenger  Car - Oper at i ng Panel  

Pr ovi de each car  wi t h [ one]  [ t wo]  car  oper at i ng panel [ s]  t hat  cont ai n[ s]  
oper at i on cont r ol s and communi cat i on devi ces.   Pr ovi de exposed,  f l ush 
mount ed but t ons f or  t he cont r ol s i dent i f i ed i n subpar agr aph PASSENGER 
CONTROLS.   Pr ovi de a l ockabl e ser vi ce cabi net  f or  t he cont r ol s l i s t ed i n 
subpar agr aph SERVI CE CONTROLS.   Use engr avi ng and backf i l l i ng or  phot o 
et chi ng f or  but t on and swi t ch desi gnat i ons.   Do not  use at t ached si gns.

2. 6. 2. 1   Passenger  Cont r ol s

I n addi t i on t o ASME A17. 1/ CSA B44 r equi r ement s,  pr ovi de t he f ol l owi ng 
oper at i ng cont r ol s,  i dent i f i ed as i ndi cat ed:

a.   LED i l l umi nat i ng car - cal l  but t ons i dent i f i ed t o cor r espond t o l andi ngs 
ser ved by t he el evat or .

b.   " DOOR OPEN"  and " DOOR CLOSE"  but t ons.   For  f r ont  and r ear  openi ngs at  
t he same f l oor ,  i ncl ude t he i dent i f i cat i on " F"  and " R"  f or  each 
openi ng.

c.   Red,  i l l umi nat i ng " ALARM"  but t on.

d.   Key- oper at ed " I ndependent  Ser vi ce"  swi t ch.

e.   " Hel p"  communi cat i on devi ce t o i ncl ude communi cat i on bet ween el evat or  
cab and el evat or  machi ne r oom or  cont r ol  r oom.

[ f .   Key- oper at ed " HOSPI TAL EMERGENCY COMMANDEERI NG SERVI CE"  swi t ch.
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] 2. 6. 2. 2   Ser vi ce Cont r ol s

I n addi t i on t o ASME A17. 1/ CSA B44 r equi r ement s,  pr ovi de t he f ol l owi ng 
oper at i ng cont r ol s,  i dent i f i ed as i ndi cat ed:

a.   Pr ovi de a key- oper at ed,  t hr ee- posi t i on swi t ch f or  " I n car  I nspect i on 
Oper at i on"  and " Hoi st way Access" .   The cent er  swi t ch posi t i on wi l l  
pr ovi de nor mal ,  aut omat i c oper at i on.

b.   " Car  Li ght "  swi t ch.

c.   " Car  Fan"  swi t ch wi t h t wo speed set t i ngs i dent i f i ed.

d.   See Tabl e 2. 1 I t em #28.

2. 6. 2. 3   Cer t i f i cat e Wi ndow

Pr ovi de a mi ni mum 102 mm wi de by 152 mm hi gh cer t i f i cat e wi ndow f or  
el evat or  i nspect i on cer t i f i cat e.   Locat e wi ndow i n t he Ser vi ce Cont r ol s 
door  of  t he Car  Oper at i ng Panel .

2. 6. 2. 4   Emer gency Si gnal i ng Devi ces

Pr ovi de an audi bl e s i gnal i ng devi ce,  oper abl e f r om t he Car  Oper at i ng Panel  
but t on mar ked " ALARM" .   The audi bl e s i gnal i ng devi ce must  have a sound 
pr essur e r at i ng bet ween 80 and 90 dBA at  3 met er s.   Pr ovi de bat t er y backup 
power  capabl e of  oper at i ng t he audi bl e s i gnal i ng devi ce f or  at  l east  one 
hour .

2. 6. 3   El evat or  I n- Car  Posi t i on I ndi cat or s

For  al l  el evat or s,  pr ovi de i l l umi nat i ng LED posi t i on i ndi cat or  i n t he Car  
Oper at i ng Panel .

2. 6. 4   El evat or  I n- Car  Di r ect i on I ndi cat or s

For  2- st op el evat or  i nst al l at i ons,  pr ovi de vi sual  di r ect i on i ndi cat or s and 
audi bl e car  ar r i val  s i gnal  i n t he el evat or  car  door  j amb,  i n accor dance 
wi t h ABA St andar ds.   Vi sual  i ndi cat or s must  be vi s i bl e f r om t he hal l  cal l  
f i x t ur e.

2. 6. 5   Hal l  Cal l  Landi ng Fi xt ur es

Pr ovi de a hal l  cal l  f i x t ur e adj acent  t o each el evat or .   Pr ovi de a s i ngl e 
push- but t on f or  t er mi nal  l andi ngs and dual  push- but t ons,  up and down,  at  
i nt er medi at e l andi ngs.

2. 6. 5. 1   Desi gnat ed Landi ng Hal l  Cal l  Fi xt ur e

2. 6. 5. 1. 1   Locat i on of  COMMUNI CATI ON MEANS FAI LURE ( CMF)  Vi sual  Si gnal

When r equi r ed by ASME A17. 1/ CSA B44,  pr ovi de an el evat or  CMF audi bl e and 
i l l umi nat i ng s i gnal ,  and r eset  swi t ch,  i n t he FEO Desi gnat ed Landi ng hal l  
cal l  f i x t ur e.   Mount  t he s i gnal  and r eset  swi t ch at  a mi ni mum of  178 mm 
above t he " UP"  hal l  cal l  but t on.
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2. 6. 5. 1. 2   COMMUNI CATI ON MEANS FAI LURE ( CMF)  Vi sual  and Audi bl e Si gnal  
Oper at i on

Pr ovi de a CMF vi sual  and audi bl e s i gnal  syst em t hat  conf or ms t o 
ASME A17. 1/ CSA B44.   Pr ovi de cont i nuous ver i f i cat i on of  oper abi l i t y  of  t he 
t el ephone l i ne and i mmedi at e act i vat i on of  audi bl e and vi sual  s i gnal s when 
ver i f i cat i on means det er mi nes t hat  t he t el ephone l i ne i s not  f unct i oni ng.   
Pr ovi de i l l umi nat i on of  v i sual  s i gnal  at  one second i nt er val s.   Pr ovi de a 
mi ni mum of  65 dBA audi bl e s i gnal  at  30 second i nt er val s.

2. 6. 5. 1. 3   Fi r ef i ght er s '  Emer gency Oper at i on Phase I  Swi t ch and Vi sual  
Si gnal

See Tabl e 2. 1 I t em #21.

2. 6. 6   El evat or  Car  Posi t i on and Di r ect i on I ndi cat or s and Car  Ar r i val  
Si gnal  

For  el evat or  i nst al l at i ons wi t h t hr ee or  mor e st ops,  pr ovi de a separ at e 
hal l  l andi ng f i xt ur e t hat  i ncl udes t he vi sual  el evat or  posi t i on i ndi cat or ,  
v i sual  di r ect i on i ndi cat or s,  and audi bl e car  ar r i val  s i gnal ,  i n accor dance 
wi t h ABA St andar ds.

2. 6. 7   Desi gnat ed Landi ng El evat or  I dent i f i cat i on Fi xt ur e

For  dupl ex and gr oup el evat or  i nst al l at i ons,  pr ovi de a separ at e el evat or  
i dent i f i cat i on f i x t ur e f or  each el evat or ,  wi t h i dent i f i cat i on engr aved and 
backf i l l ed wi t h a cont r ast i ng col or .   Number  el evat or s f r om l ef t  t o r i ght ,  
as seen dur i ng pr i mar y appr oach f r om bui l di ng mai n ent r ance t o el evat or  
l obby.   For  mul t i pl e el evat or  gr oups,  begi n number i ng wi t h gr oup t hat  i s 
c l osest  t o t he bui l di ng mai n ent r ance.

2. 6. 8   Emer gency or  St andby Power

When emer gency or  st andby power  i s pr ovi ded f or  el evat or  oper at i on,  
pr ovi de an el evat or  emer gency power  v i sual  i ndi cat or  t hat  conf or ms t o 
ASME A17. 1/ CSA B44.   Locat e t he v i sual  s i gnal  i n t he Fi r ef i ght er s 
Emer gency Oper at i on f i x t ur e f or  each si mpl ex el evat or  and f or  each 
el evat or  gr oup.   When an emer gency power  sel ect or  swi t ch i s r equi r ed,  
pr ovi de swi t ch i n a separ at e,  f l ush mount ed f i xt ur e l ocat ed at  t he 
desi gnat ed l evel ,  i n v i ew of  al l  el evat or  ent r ances.

2. 7   CAR DOOR EQUI PMENT

2. 7. 1   Car  Door  Oper at or

Pr ovi de el evat or  door  oper at or  equi pment  and ci r cui t r y t hat  i s  desi gned 
and i nst al l ed as di scr eet  communi cat i on.   Ser i al  communi cat i on must  not  be 
used f or  t hi s syst em.

2. 7. 2   I nf r a- r ed Cur t ai n Uni t  

Pr ovi de I nf r a- r ed Cur t ai n Uni t  ( I CU)  wi t h mul t i pl e i nf r a- r ed beams t hat  
pr ot ect  t o t he f ul l  hei ght  and wi dt h of  t he door  openi ng.   Pr ovi de door  
nudgi ng oper at i on.
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2. 8   PASSENGER ELEVATOR GUI DES,  PLATFORM,  AND ENCLOSURE

2. 8. 1   Rol l er  Gui des

Pr ovi de coi l - spr i ng l oaded r ol l er  gui de assembl i es i n adj ust abl e mount i ngs 
on each si de of  car  and count er wei ght  f r ames i n accur at e al i gnment  at  t op 
and bot t om of  f r ames.

2. 8. 2   Car  Encl osur e Wal l  Panel s,  Ret ur n Panel s,  Door s,  Ent r ance Col umns,  
and Tr ansom

Pr ovi de 14 Gauge mi ni mum [ pr ef i ni shed st eel ] [ st ai nl ess st eel ]  cab wal l  
panel s and ent r ance component s.   Use same mat er i al  and f i ni sh f or  al l  
hoi st way and car  ent r ance assembl i es.   Appl y sound- deadeni ng mat er i al  on 
ext er i or  of  al l  cab wal l  panel s.

2. 8. 3   Car  Encl osur e Top

Pr ovi de r ei nf or ced,  12 gauge mi ni mum st eel  car  encl osur e t op.   Pr ovi de 
hi nged emer gency exi t  wi t h l ock s i zed i n accor dance wi t h JI S A 4307.   
Locat e emer gency exi t  hi nge t owar ds t he r ear  of  t he el evat or  cab.   Desi gn 
and conf i gur e t he el evat or  cab i nt er i or  cei l i ng t o pr ovi de conveni ent  and 
unobst r uct ed access t o,  and use of ,  emer gency exi t  f r om i nsi de t he 
el evat or  cab.

2. 8. 4   Car  Door

Pr ovi de 16 gauge mi ni mum [ pr ef i ni shed st eel ] [ st ai nl ess st eel ]  car  door s of  
sandwi ch const r uct i on wi t h f l ush sur f aces on car  and l andi ng si des.   
Pr ovi de a mi ni mum of  2 door  gui de assembl i es per  door  panel ,  one gui de at  
l eadi ng and one at  t r ai l i ng door  edge wi t h gui des i n t he s i l l  gr oove t hei r  
ent i r e l engt h of  t r avel .

2. 8. 5   Car  Ent r ance Si l l

Pr ovi de one pi ece cast  ni ckel  s i l ver ,  st ai nl ess st eel ,  or  whi t e br onze 
ent r ance si l l ( s) .   Set  s i l l s  l evel  and f l ush wi t h f l oor  f i ni sh.   Use same 
mat er i al  f or  hoi st way and car  ent r ance si l l s .

2. 8. 6   Cab Fi ni sh Fl oor

Pr ovi de cab f i ni sh f l oor  wi t h t op of  f i ni sh f l oor  f l ush wi t h t he cab si l l .

2. 8. 7   Car  Fan

See Tabl e 2. 1 I t em #10.

2. 8. 8   Car  Li ght i ng

Ut i l i ze LED l i ght i ng f or  el evat or  car  i nt er i or  i l l umi nat i on.   Pr ovi de a 
mi ni mum of  10 f oot - candl es,  measur ed at  al l  ar eas of  t he car  encl osur e 
f l oor .   Pr ovi de aut omat i c car  l i ght i ng oper at i on t hat  wi l l  t ur n of f  car  
l i ght s af t er  3 mi nut es of  i nact i v i t y.   Car  l i ght s must  aut omat i cal l y t ur n 
on upon act uat i on of  an el evat or  car  or  hal l  cal l .

2. 8. 9   Car  Pr ot ect i on Pads and Hooks

Pr ovi de f i r e r et ar dant ,  hangi ng car  pr ot ect i on pads t hat  pr ovi de 
pr ot ect i on f or  al l  car  i nt er i or  wal l  panel s.   Pr ovi de per manent l y 
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i nst al l ed st uds i n car  t hat  ar e desi gned f or  hangi ng t he car  pr ot ect i on 
pads i n t he car .  

2. 9   PASSENGER ELEVATOR HOI STWAY DOORS AND ENTRANCES

Pr ovi de hoi st way ent r ance assembl i es wi t h a mi ni mum [ 1 hour ] [ 1- 1/ 2 hour ]  
f i r e r at i ng.   [ El evat or  door s wi t h a r at i ng of  60 mi nut es ar e accept abl e 
pr ovi ded addi t i onal  f i r e shut t er  or  f i r e door  i s pr ovi ded t o achi eve 
combi ned r at i ng r equi r ed.   ] Use same mat er i al  and f i ni sh f or  al l  hoi st way 
and car  ent r ance assembl i es.

2. 9. 1   Hoi st way Ent r ance Fr ames

Pr ovi de 14 gage mi ni mum [ pr ef i ni shed car bon sheet  st eel ] [ st ai nl ess st eel ]  
hoi st way ent r ance f r ames.   Sol i dl y gr out  upr i ght s of  ent r ance ways t o 
hei ght  of  1524 mm.

2. 9. 2   Hoi st way Ent r ance Si l l s

Pr ovi de one- pi ece cast  ni ckel  s i l ver ,  st ai nl ess st eel ,  or  whi t e br onze 
ent r ance si l l s .   Set  t op of  l andi ng si l l  f l ush wi t h t op of  f i ni sh f l oor .   
Sol i dl y gr out  under  f ul l  l engt h of  s i l l .   Use same mat er i al  f or  al l  
hoi st way and car  ent r ance si l l s .

2. 9. 3   Hoi st way Ent r ance Door s

Pr ovi de [ hol l ow met al ] [ st ai nl ess st eel ]  non- vi s i on const r uct i on hoi st way 
ent r ance door s wi t h f l ush sur f aces on car  and l andi ng si des.  Pr ovi de a 
mi ni mum of  2 door  gui de assembl i es per  door  panel ,  one gui de at  l eadi ng 
edge and one at  t r ai l i ng edge wi t h gui des i n t he s i l l  gr oove t he ent i r e 
l engt h of  door  t r avel .   Use same mat er i al  and f i ni sh f or  al l  hoi st way and 
car  ent r ance assembl i es.

2. 9. 4   Hoi st way Ent r ance Door  Tr ack Dust  Cover s

Pr ovi de sheet  met al  hoi st way door  t r ack dust  cover s at  each l andi ng.   Dust  
cover s must  cover  t op and hoi st way si de of  door  l ocks and door  r ol l er  
t r acks,  and ext end t he f ul l  wi dt h of  t he door  t r ack and associ at ed 
har dwar e.   Dust  cover  sect i ons wi l l  not  exceed 914 mm i n l engt h.

2. 10   HOI STWAY EQUI PMENT

2. 10. 1   Car  and Count er wei ght  Gui de Rai l s and Fast eni ngs 

Pr ovi de T- sect i on t ype gui de r ai l s f or  car  and count er wei ght .   Pai nt  r ai l  
shanks wi t h one coat  of  bl ack enamel .

2. 10. 2   Pi t  Equi pment  and Suppor t  Channel s 

Pr ovi de r ai l - t o- r ai l  pi t  channel s t o ser ve as mount i ng sur f ace f or  mai n 
gui de r ai l s and count er wei ght  gui de r ai l s.   I n addi t i on,  pi t  channel s wi l l  
ser ve as mount i ng sur f aces f or  car  and count er wei ght  buf f er s.   Met hod of  
i nst al l at i on of  channel s,  br acket s and buf f er  mount s wi l l  be such t hat  pi t  
wat er pr oof i ng i s not  punct ur ed.

2. 10. 3   Pi t  " STOP"  Swi t ch

See Tabl e 2. 1 I t em #3.
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2. 10. 4   Tr avel i ng Cabl es

Suspend t r avel i ng cabl es by means of  sel f - t i ght eni ng webbed devi ces or  
i nt er nal  suspensi on member s.

2. 10. 5   Hoi st way Pi t  Ladder  

Pr ovi de cont i nuous hor i zont al  r ungs f or  t he f ul l  hei ght  of  t he pi t  l adder .

PART 3   EXECUTI ON

3. 1   I NSTALLATI ON

I nst al l  i n accor dance wi t h DOD desi gn cr i t er i a,  cont r act  speci f i cat i ons,  
manuf act ur er ' s i nst r uct i ons,  NEI I - 1 Bui l di ng Tr anspor t at i on St andar ds and 
Gui del i nes,  and al l  appl i cabl e bui l di ng and saf et y code r equi r ement s.

3. 1. 1   St r uct ur al  Member s and Fi ni sh Mat er i al s

Do not  cut  or  al t er  st r uct ur al  member s.   Do not  al t er  f i ni sh mat er i al s 
f r om manuf act ur er ' s or i gi nal  desi gn.   Rest or e any damaged or  def aced wor k 
t o or i gi nal  condi t i on.

3. 1. 2   Mi scel l aneous Requi r ement s

Pr ovi de r ecesses,  cut out s,  s l ot s,  hol es,  pat chi ng,  gr out i ng,  and 
r ef i ni shi ng t o accommodat e el evat or  i nst al l at i on.  Use cor e dr i l l i ng t o 
dr i l l  al l  new hol es i n concr et e.   Fi ni sh wor k t o be st r ai ght ,  l evel ,  and 
pl umb.   Dur i ng i nst al l at i on,  pr ot ect  machi ner y and equi pment  f r om di r t ,  
wat er ,  or  mechani cal  damage.   At  compl et i on,  c l ean al l  wor k and spot  pai nt .

3. 2   FI ELD QUALI TY CONTROL

The Cont r act or  wi l l  pr ovi de and ut i l i ze a t hi r d- par t y l i censed and 
cer t i f i ed Qual i f i ed El evat or  I nspect or  ( QEI )  t o conduct  el evat or  
pr e- accept ance i nspect i on and t est i ng.   The QEI  must  per f or m i nspect i ons 
and wi t ness t est s t o ensur e t hat  t he i nst al l at i on conf or ms t o al l  
appl i cabl e saf et y codes and cont r act  r equi r ement s.   The QEI  wi l l  be 
di r ect l y empl oyed by t he Cont r act or  and i ndependent  of  t he el evat or  
cont r act or .

Upon compl et i on,  t he QEI  must  pr ovi de wr i t t en t est  dat a f or  al l  
ASME A17. 1/ CSA B44 Accept ance Test s and wr i t t en cer t i f i cat i on t hat  t he 
el evat or  i s compl et e and r eady f or  f i nal  Accept ance I nspect i on,  Test i ng,  
and Commi ssi oni ng.

3. 3   ACCEPTANCE I NSPECTI ON,  TESTI NG AND COMMI SSI ONI NG

When el evat or  syst em i nst al l at i on i s compl et e and r eady f or  f i nal  
i nspect i on,  not i f y Cont r act i ng Of f i cer  t hat  el evat or  syst em i s r eady f or  
Accept ance I nspect i on,  Test i ng,  and Commi ssi oni ng.   Pr ovi de QEI  
cer t i f i cat i on speci f i ed i n Ar t i c l e FI ELD QUALI TY CONTROL.

[ The Gover nment  wi l l  obt ai n ser vi ces of  Naval  Faci l i t i es Engi neer i ng 
Command ( NAVFAC)  QEI  Cer t i f i ed El evat or  I nspect or .   NAVFAC QEI  wi l l  
ut i l i ze t he appl i cabl e NAVFAC El evat or  Accept ance I nspect i on For m t o 
r ecor d t he r esul t s of  i nspect i on and t est i ng and t o i dent i f y saf et y code 
and cont r act  def i c i enci es.   Speci f i c  val ues must  be pr ovi ded f or  al l  t est s 
r equi r ed by ASME A17. 1/ CSA B44,  ASME A17. 2,  and cont r act  document s.   Upon 
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compl et i on of  i nspect i on and t est i ng,  t he NAVFAC QEI  wi l l  s i gn a copy of  
t he compl et ed f or ms and pr ovi de t he si gned copy t o t he Cont r act i ng Of f i cer  
or  r epr esent at i ve.   Wi t hi n 2 weeks of  t he i nspect i on,  t he QEI  wi l l  al so 
pr epar e a f or mal  i nspect i on r epor t ,  i ncl udi ng al l  t est  r esul t s and 
def i c i enci es.   Upon successf ul  compl et i on of  i nspect i on and t est i ng,  
NAVFAC Cer t i f i ed El evat or  I nspect or  wi l l  compl et e,  s i gn and post  f or m 
NAVFACENGCOM 9- 11014/ 23( Rev. 9- 2009) ,  El evat or  I nspect i on Cer t i f i cat e.

] [ Cont r act or  wi l l  obt ai n t he ser vi ces of  a QEI  Cer t i f i ed El evat or  
I nspect or .   The QEI  must  ut i l i ze an El evat or  Accept ance I nspect i on For m t o 
r ecor d t he r esul t s of  i nspect i on and al l  t est i ng and t o i dent i f y saf et y 
code and cont r act  def i c i enci es.   Speci f i c  val ues must  be pr ovi ded f or  al l  
t est s r equi r ed by ASME A17. 1/ CSA B44,  ASME A17. 2,  and cont r act  document s.   
Upon compl et i on of  i nspect i on and t est i ng,  t he QEI  must  s i gn a copy of  t he 
compl et ed f or ms and pr ovi de t o t he Cont r act i ng Of f i cer .   Wi t hi n 2 weeks of  
t he i nspect i on,  t he QEI  must  al so pr epar e a f or mal  i nspect i on r epor t ,  
i ncl udi ng al l  t est  r esul t s and def i c i enci es.   Upon successf ul  compl et i on 
of  i nspect i on and t est i ng,  t he QEI  wi l l  compl et e,  s i gn,  and pr ovi de a 
cer t i f i cat e of  compl i ance wi t h ASME A17. 1/ CSA B44.

] 3. 3. 1   Accept ance I nspect i on Suppor t

Pr i me and El evat or  Cont r act or s must  pr ovi de i nspect i on suppor t  and per f or m 
al l  r equi r ed t est s,  i n or der   t o demonst r at e pr oper  oper at i on of  each 
el evat or  syst em and t o pr ove t hat  each syst em compl i es wi t h cont r act  
r equi r ement s and al l  appl i cabl e bui l di ng and saf et y codes.   I nspect i on 
pr ocedur es i n ASME A17. 2 f or m a par t  of  t hi s i nspect i on and accept ance 
t est i ng.   Al l  i nspect i on and t est i ng must  be conduct ed i n t he pr esence of  
t he Qual i f i ed El evat or  I nspect or  ( QEI ) .

I f  t he el evat or  does not  compl y wi t h al l  cont r act  and saf et y code 
r equi r ement s on t he i ni t i al  Accept ance I nspect i on and Test ,  t he Cont r act or  
i s r esponsi bl e f or  al l  cost s i nvol ved wi t h r e- i nspect i on and r e- t est i ng 
r equi r ed as a r esul t  of  cont r act or  del ays and di scr epanci es di scover ed 
dur i ng i nspect i on and t est i ng.

3. 3. 2   Test i ng Mat er i al s and I nst r ument s

Pr ovi de al l  t est i ng mat er i al s and i nst r ument s necessar y f or  Accept ance 
I nspect i on,  Test i ng and Commi ssi oni ng.  At  a mi ni mum,  i ncl ude cal i br at ed 
t est  wei ght s,  t achomet er ,  accel er omet er ,  hydr aul i c pr essur e gauge,  
600- vol t  megohm met er ,  vol t  met er  and ammet er ,  i nf r ar ed t emper at ur e gauge,  
door  pr essur e gage,  dynamomet er ,  and 6 met er  t ape measur e.

3. 3. 3   Fi el d Test s

3. 3. 3. 1   Endur ance Test s

Test  each el evat or  f or  a per i od of  one hour  cont i nuous,  aut omat i c 
oper at i on,  wi t h speci f i ed r at ed l oad i n t he el evat or  cab.   Dur i ng t he one 
hour  t est ,  st op car  at  each f l oor ,  i n bot h di r ect i ons of  t r avel ,  and al l ow 
aut omat i c door  open and cl ose oper at i on.   The r equi r ement s f or  Aut omat i c 
Oper at i on,  Rat ed Speed,  Level i ng,  Temper at ur e Ri se and Mot or  Amper es must  
be met  t hr oughout  t he dur at i on of  t he Endur ance Test .   Rest ar t  t he one 
hour  t est  per i od f r om t he begi nni ng,  f ol l owi ng any shut down or  f ai l ur e.

3. 3. 3. 2   Speed Test s

Det er mi ne act ual  speed of  each el evat or ,  i n bot h di r ect i ons of  t r avel ,  
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wi t h r at ed l oad and wi t h no l oad i n el evat or  car .   Make Speed t est s at  t he 
begi nni ng and at  t he end of  t he Endur ance t est .   Det er mi ne speed by 
t achomet er  r eadi ng or  accel er omet er ,  excl udi ng accel er at i ng and sl ow- down 
zones.   Under  al l  condi t i ons,  mi ni mum accept abl e el evat or  speed i s t he 
Rat ed speed speci f i ed.   Maxi mum accept abl e el evat or  speed i s 110 per cent  
of  Rat ed speed.

3. 3. 3. 3   Level i ng Test s

Test  el evat or  car  l evel i ng oper at i on and pr ovi de a l evel i ng accur acy equal  
t o or  l ess t han 3 mm at  each f l oor  wi t h no l oad i n car ,  bal anced l oad i n 
car ,  and wi t h r at ed l oad i n car ,  i n bot h di r ect i ons of  t r avel .   Det er mi ne 
l evel i ng accur acy at  t he begi nni ng and at  t he end of  t he endur ance t est s.

3. 3. 3. 4   Temper at ur e Ri se Test s

Det er mi ne t emper at ur e r i se of  el evat or  dr i ve machi ne mot or  dur i ng one- hour  
f ul l - l oad t est  r un.   Under  t hese condi t i ons,  maxi mum t emper at ur e r i se must  
not  exceed accept abl e t emper at ur e r i se i ndi cat ed on manuf act ur er ' s dat a 
pl at e.   St ar t  t est  onl y when equi pment  i s wi t hi n 5 degr ees C of  ambi ent  
t emper at ur e.

3. 3. 3. 5   Bal anced Load Test

Pl ace bal anced l oad i n t he el evat or  cab,  accor di ng t o t he manuf act ur er ' s 
desi gned count er bal ance.   Per f or m el ect r i cal  and mechani cal  bal anced l oad 
t est s of  car  and count er wei ght .

3. 3. 3. 6   Mot or  Amper e Test s

At  begi nni ng and end of  Endur ance t est ,  measur e and r ecor d mot or  amper age 
i n bot h di r ect i ons of  t r avel  and i n bot h no- l oad and r at ed l oad condi t i ons.

3. 3. 3. 7   El evat or  Per f or mance and Ri de Qual i t y Test i ng

Eval uat e el evat or  per f or mance t o ensur e compl i ance wi t h speci f i cat i on 
r equi r ement s r el at ed t o t he NEI I - 1 Per f or mance St andar ds Mat r i x f or  New 
El evat or  I nst al l at i ons.

        - -  End of  Sect i on - -
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SECTI ON 21 13 13

 WET PI PE SPRI NKLER SYSTEMS,  FI RE PROTECTI ON
08/ 20

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

AMERI CAN SOCI ETY OF MECHANI CAL ENGI NEERS ( ASME)

ASME B16. 1 ( 2015)  Gr ay I r on Pi pe Fl anges and Fl anged 
Fi t t i ngs Cl asses 25,  125,  and 250

ASME B16. 3 ( 2021)  Mal l eabl e I r on Thr eaded Fi t t i ngs,  
Cl asses 150 and 300

ASME B16. 4 ( 2016)  St andar d f or  Gr ay I r on Thr eaded 
Fi t t i ngs;  Cl asses 125 and 250

ASME B16. 21 ( 2016)  Nonmet al l i c  Fl at  Gasket s f or  Pi pe 
Fl anges

AMERI CAN SOCI ETY OF SANI TARY ENGI NEERI NG ( ASSE)

ASSE 1013 ( 2021)  Per f or mance Requi r ement s f or  
Reduced Pr essur e Pr i nci pl e Backf l ow 
Pr event i on Assembl i es

ASSE 1015 ( 2011)  Per f or mance Requi r ement s f or  Doubl e 
Check Backf l ow Pr event i on Assembl i es and 
Doubl e Check Fi r e Pr ot ect i on Backf l ow 
Pr event i on Assembl i es -  ( ANSI  appr oved 
2010)

AMERI CAN WATER WORKS ASSOCI ATI ON ( AWWA)

AWWA C104/ A21. 4 ( 2016)  Cement - Mor t ar  Li ni ng f or  
Duct i l e- I r on Pi pe and Fi t t i ngs f or  Wat er

AWWA C110/ A21. 10 ( 2012)  Duct i l e- I r on and Gr ay- I r on Fi t t i ngs 
f or  Wat er

AWWA C111/ A21. 11 ( 2017)  Rubber - Gasket  Joi nt s f or  
Duct i l e- I r on Pr essur e Pi pe and Fi t t i ngs

AWWA C203 ( 2008)  Coal - Tar  Pr ot ect i ve Coat i ngs and 
Li ni ngs f or  St eel  Wat er  Pi pel i nes -  Enamel  
and Tape -  Hot - Appl i ed

AWWA M14 ( 2015)  Manual :   Recommended Pr act i ce f or  
Backf l ow Pr event i on and Cr oss- Connect i on 
Cont r ol
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ASTM I NTERNATI ONAL ( ASTM)

ASTM A47/ A47M ( 1999;  R 2018;  E 2018)  St andar d 
Speci f i cat i on f or  Fer r i t i c  Mal l eabl e I r on 
Cast i ngs

ASTM A53/ A53M ( 2020)  St andar d Speci f i cat i on f or  Pi pe,  
St eel ,  Bl ack and Hot - Di pped,  Zi nc- Coat ed,  
Wel ded and Seaml ess

ASTM A135/ A135M ( 2009;  R2014)  St andar d Speci f i cat i on f or  
El ect r i c- Resi st ance- Wel ded St eel  Pi pe

ASTM A153/ A153M ( 2023)  St andar d Speci f i cat i on f or  Zi nc 
Coat i ng ( Hot - Di p)  on I r on and St eel  
Har dwar e

ASTM A183 ( 2014;  R 2020)  St andar d Speci f i cat i on f or  
Car bon St eel  Tr ack Bol t s and Nut s

ASTM A536 ( 1984;  R 2019;  E 2019)  St andar d 
Speci f i cat i on f or  Duct i l e I r on Cast i ngs

FM GLOBAL ( FM)

FM APP GUI DE ( updat ed on- l i ne)  Appr oval  Gui de 
ht t p: / / www. appr oval gui de. com/

I NTELLI GENCE COMMUNI TY STANDARD ( I CS)

I CS 705- 1 ( 2010)  Physi cal  and Techni cal  Secur i t y 
St andar d f or  Sensi t i ve Compar t ment ed 
I nf or mat i on Faci l i t i es

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS 
I NDUSTRY ( MSS)

MSS SP- 71 ( 2018)  Gr ay I r on Swi ng Check Val ves,  
Fl anged and Thr eaded Ends

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 13 ( 2019;  ERTA 1 2018;  TI A 18- 1;  TI A 18- 2;  ;  
ERTA 2- 3 2019;  TI A 19- 3;  TI A 19- 4;  TI A 
19- 5;  TI A 19- 6;  ERTA 4 2019;  ERTA 5 2020)  
St andar d f or  t he I nst al l at i on of  Spr i nkl er  
Syst ems

NFPA 13R ( 2019)  St andar d f or  t he I nst al l at i on of  
Spr i nkl er  Syst ems i n Resi dent i al  
Occupanci es Up t o and I ncl udi ng Four  
St or i es i n Hei ght

NFPA 15 ( 2017;  ERTA 1 2017;  ERTA 2 2019)  St andar d 
f or  Wat er  Spr ay Fi xed Syst ems f or  Fi r e 
Pr ot ect i on

NFPA 24 ( 2019;  TI A 19- 1)  St andar d f or  t he 
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I nst al l at i on of  Pr i vat e Fi r e Ser vi ce Mai ns 
and Thei r  Appur t enances

NFPA 101 ( 2021;  TI A 21- 1)  Li f e Saf et y Code

NFPA 291 ( 2019)  Recommended Pr act i ce f or  Fi r e Fl ow 
Test i ng and Mar ki ng of  Hydr ant s

NFPA 1963 ( 2019)  St andar d f or  Fi r e Hose Connect i ons

NATI ONAL I NSTI TUTE FOR CERTI FI CATI ON I N ENGI NEERI NG TECHNOLOGI ES 
( NI CET)

NI CET 1014- 7 ( 2012)  Pr ogr am Det ai l  Manual  f or  
Cer t i f i cat i on i n t he Fi el d of  Fi r e 
Pr ot ect i on Engi neer i ng Technol ogy ( Fi el d 
Code 003)  Subf i el d of  Aut omat i c Spr i nkl er  
Syst em Layout

UNDERWRI TERS LABORATORI ES ( UL)

UL 193 ( 2016)  UL St andar d f or  Saf et y Al ar m Val ves 
f or  Fi r e- Pr ot ect i on Ser vi ce

UL 199 ( 2020)  UL St andar d f or  Saf et y Aut omat i c 
Spr i nkl er s f or  Fi r e- Pr ot ect i on Ser vi ce

UL 262 ( 2004;  Repr i nt  Oct  2011)  Gat e Val ves f or  
Fi r e- Pr ot ect i on Ser vi ce

UL 312 ( 2010;  Repr i nt  Mar  2018)  UL St andar d f or  
Saf et y Check Val ves f or  Fi r e- Pr ot ect i on 
Ser vi ce

UL 405 ( 2013;  Bul .  2020)  UL St andar d f or  Saf et y 
Fi r e Depar t ment  Connect i on Devi ces

UL 668 ( 2004;  Repr i nt  Jul  2016)  UL St andar d f or  
Saf et y Hose Val ves f or  Fi r e- Pr ot ect i on 
Ser vi ce

UL 789 ( 2004;  Repr i nt  May 2017)  UL St andar d f or  
Saf et y I ndi cat or  Post s f or  Fi r e- Pr ot ect i on 
Ser vi ce

UL 1626 ( 2008;  Bul .  2018)  UL St andar d f or  Saf et y 
Resi dent i al  Spr i nkl er s f or  Fi r e- Pr ot ect i on 
Ser vi ce

UL 1767 ( 3013;  Bul .  2015)  UL St andar d f or  Saf et y 
Ear l y- Suppr essi on Fast - Response Spr i nkl er s

UL Fi r e Pr ot  Di r ( 2020)  Fi r e Pr ot ect i on Equi pment  Di r ect or y

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S B 2301 ( 2013)  Scr ewed Type Mal l eabl e Cast  I r on 
Pi pe Fi t t i ngs
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JI S B 2311 ( 2015)  St eel  But t - Wel di ng Pi pe Fi t t i ngs 
f or  Or di nar y Use

JI S G 3454 ( 2019)  Car bon St eel  Pi pes f or  Pr essur e 
Ser vi ce ( Amendment  1)

1. 2   SYSTEM DESCRI PTI ON

Pr ovi de wet  pi pe [ spr i nkl er ] [ wat er  spr ay]  syst em( s)  i n [ al l  ar eas of  t he 
bui l di ng] [ ar eas i ndi cat ed on t he dr awi ngs]  [ _____] .   Except  as modi f i ed 
her ei n,  t he syst em must  meet  t he r equi r ement s of  NFPA 13[  NFPA 13R] [  and ] [
NFPA 15] .   Pi pe si zes whi ch ar e not  i ndi cat ed on t he Cont r act  dr awi ngs 
must  be det er mi ned by hydr aul i c cal cul at i ons.

1. 2. 1   Hydr aul i c Desi gn

1. 2. 1. 1   Basi s f or  Cal cul at i ons

A wat er f l ow t est  was per f or med on ( DATE)  at  ( LOCATI ON) .  The r esul t s ar e as 
i ndi cat ed on t he desi gn dr awi ngs.  Per f or m a f i r e hydr ant  f l ow t est  pr i or  
t o shop dr awi ng submi t t al  i n accor dance wi t h NFPA 291.   Resul t s must  
i ncl ude hydr ant  el evat i ons r el at i ve t o t he bui l di ng and hydr ant  
number / i dent i f i er s f or  t he t est ed hydr ant s,  i ncl udi ng whi ch wer e f l owed,  
whi ch had a gauge.   Thi s i nf or mat i on must  be pr esent ed i n a t abul ar  f or m 
i f  mul t i pl e hydr ant s wer e f l owed.   The r esul t s must  be i ncl uded wi t h t he 
hydr aul i c cal cul at i ons.   Hydr aul i c cal cul at i ons must  be based on f l ow t est  
not ed on t he desi gn dr awi ng,  unl ess ver i f i ed by t he USACE Desi gnat ed Fi r e 
Pr ot ect i on Engi neer  ( USACE DFPE)  appr oved by Cont r act i ng Of f i cer .   
Hydr aul i c cal cul at i ons must  be based upon t he Hazen- Wi l l i ams f or mul a wi t h 
a " C"  val ue not ed i n NFPA 13 f or  pi pi ng,  [ and [ _____]  f or  exi st i ng 
under gr ound pi pi ng] . [   Hydr aul i c cal cul at i ons must  be based on oper at i on 
of  t he f i r e pump( s)  pr ovi ded i n Sect i on 21 30 00 FI RE PUMPS. ]   [ The 
mi ni mum r esi dual  pr essur e i n a ser vi ce l at er al  ( l ead- i n)  at  t he [ desi gn 
f l ow r at e] [ 150% of  t he f i r e pump r at ed f l ow]  must  be 138 kPa at  [ t he i nl et  
t o t he backf l ow pr event er ] [ t he suct i on s i de of  t he f i r e pump] ] .

1. 2. 1. 2   Hydr aul i c Cal cul at i ons

a.   Wat er  suppl y cur ves and syst em r equi r ement s must  be pl ot t ed on 
semi - l ogar i t hmi c gr aph ( N̂ 1. 85)  paper  so as t o pr esent  a summar y of  
t he compl et e hydr aul i c cal cul at i on.

b.   Pr ovi de a summar y sheet  l i s t i ng spr i nkl er s i n t he desi gn ar ea and 
t hei r  r espect i ve hydr aul i c r ef er ence poi nt s,  el evat i ons,  mi ni mum 
di schar ge pr essur es and mi ni mum f l ows.   El evat i ons of  hydr aul i c 
r ef er ence poi nt s ( nodes)  must  be i ndi cat ed.

c.   Document at i on must  i dent i f y each pi pe i ndi v i dual l y and t he nodes 
connect ed t her et o.   I ndi cat e t he di amet er ,  l engt h,  f l ow,  vel oci t y,  
f r i c t i on l oss,  number  and t ype f i t t i ngs,  t ot al  f r i c t i on l oss i n t he 
pi pe,  equi val ent  pi pe l engt h and Hazen- Wi l l i ams coef f i c i ent  f or  each 
pi pe.

d.   Wher e t he spr i nkl er  syst em i s suppl i ed by i nt er connect ed r i ser s,  t he 
spr i nkl er  syst em must  be hydr aul i cal l y cal cul at ed usi ng t he 
hydr aul i cal l y most  demandi ng si ngl e r i ser .   The cal cul at i ons must  not  
assume t he si mul t aneous use of  mor e t han one r i ser .

e.   Al l  cal cul at i ons must  i ncl ude t he backf l ow pr event er  manuf act ur er ' s 
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st at ed f r i ct i on l oss at  t he desi gn f l ow or  [ 83 kPa f or  r educed 
pr essur e] [ 55 kPa f or  doubl e check]  backf l ow pr event er ,  whi chever  i s 
gr eat er .

f .   Al l  cal cul at i ons must  be per f or med back t o t he act ual  l ocat i on of  t he 
f l ow t est ,  t aki ng i nt o account  t he di r ect i on of  f l ow i n t he ser vi ce 
mai n at  t he t est  l ocat i on.

g.   For  gr i dded syst ems,  cal cul at i ons must  show peaki ng of  demand ar ea 
f r i ct i on l oss t o ver i f y t hat  t he hydr aul i cal l y most  demandi ng ar ea i s 
bei ng used.   A f l ow di agr am i ndi cat i ng t he quant i t y and di r ect i on of  
f l ows must  be i ncl uded.

1. 2. 1. 3   Desi gn Cr i t er i a

Hydr aul i cal l y desi gn t he syst em t o di schar ge a mi ni mum densi t y over  t he 
hydr aul i cal l y most  demandi ng f l oor  ar eaas i ndi cat ed on t he dr awi ngs.   
Hydr aul i c cal cul at i ons must  be i n accor dance wi t h t he Ar ea/ Densi t y Met hod 
of  NFPA 13.   Add an al l owance f or  ext er i or  hose st r eams shal l  be as 
i ndi cat ed on desi gn dr awi ng at  t he poi nt  of  connect i on t o t he exi st i ng 
wat er  syst em.

1. 2. 2   Spr i nkl er  Cover age

Spr i nkl er s must  be uni f or ml y spaced on br anch l i nes.   Pr ovi de cover age 
t hr oughout  100 per cent  of  t he [ bui l di ng] [ ar ea not ed on t he Cont r act  
dr awi ngs] .   Thi s i ncl udes,  but  i s not  l i mi t ed t o,  t el ephone r ooms,  
el ect r i cal  equi pment  r ooms ( r egar dl ess of  t he f i r e r esi st ance r at i ng of  
t he encl osur e) ,  boi l er  r ooms,  swi t chgear  r ooms,  t r ansf or mer  r ooms,  
at t ached el ect r i cal  vaul t s and ot her  el ect r i cal  and mechani cal  spaces.   
Cover age per  spr i nkl er  must  be i n accor dance wi t h NFPA 13.   Pr ovi de 
spr i nkl er s bel ow al l  obst r uct i ons i n accor dance wi t h NFPA 13.   Except i ons 
ar e as f ol l ows:

a.   Spr i nkl er s may be omi t t ed f r om smal l  r ooms whi ch ar e exempt ed f or  
speci f i c  occupanci es i n accor dance wi t h NFPA 101.

b.   Faci l i t i es t hat  ar e desi gned i n accor dance wi t h NFPA 13R.

1. 2. 3   Qual i f i ed Fi r e Pr ot ect i on Engi neer  ( QFPE)

An i ndi v i dual  who i s a l i censed pr of essi onal  engi neer  ( P. E. )  who has 
passed t he f i r e pr ot ect i on engi neer i ng wr i t t en exami nat i on admi ni st er ed by 
t he Nat i onal  Counci l  of  Exami ner s f or  Engi neer i ng and Sur veyi ng ( NCEES)  
and has r el evant  f i r e pr ot ect i on engi neer i ng exper i ence.   Ser vi ces of  t he 
QFPE must  i ncl ude:

a.   Revi ewi ng SD- 02,  SD- 03,  and SD- 05 submi t t al  packages f or  compl et eness 
and compl i ance wi t h t he pr ovi s i ons of  t hi s speci f i cat i on.   Wor ki ng 
( shop)  dr awi ngs and cal cul at i ons must  be pr epar ed by,  or  pr epar ed 
under  t he i mmedi at e super vi s i on of ,  t he QFPE.   The QFPE must  af f i x  
t hei r  pr of essi onal  engi neer i ng st amp wi t h s i gnat ur e t o t he shop 
dr awi ngs,  cal cul at i ons,  and mat er i al  dat a sheet s,  i ndi cat i ng appr oval  
pr i or  t o submi t t i ng t he shop dr awi ngs t o t he DFPE.

b.   Pr ovi de a l et t er  document i ng t hat  t he SD- 02,  SD- 03,  and SD- 05 
submi t t al  package has been r evi ewed and not i ng al l  out st andi ng 
comment s.
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c.   Per f or mi ng i n- pr ogr ess const r uct i on sur vei l l ance pr i or  t o i nst al l at i on 
of  cei l i ngs ( r ough- i n i nspect i on) .

d.   Wi t nessi ng pr e- Gover nment  [ and f i nal  Gover nment  ] f unct i onal  
per f or mance t est i ng and per f or mi ng a f i nal  i nst al l at i on r evi ew.

e.   Si gni ng appl i cabl e cer t i f i cat es under  SD- 07.

1. 3   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  [ Cont r act or  Qual i t y 
Cont r ol  appr oval ] [ i nf or mat i on onl y] .   When used,  a desi gnat i on f ol l owi ng 
t he " G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  
f or  t he Gover nment .   Par t i al  submi t t al s and submi t t al s not  f ul l y  compl yi ng 
wi t h NFPA 13 and t hi s speci f i cat i on sect i on must  be r et ur ned di sappr oved 
wi t hout  r evi ew.   SD- 02,  SD- 03 and SD- 05 must  be submi t t ed s i mul t aneousl y.

Shop dr awi ngs ( SD- 02) ,  pr oduct  dat a ( SD- 03)  and cal cul at i ons ( SD- 05)  must  
be pr epar ed by t he desi gner  and combi ned and submi t t ed as one compl et e 
package.   The QFPE must  r evi ew t he SD- 02/ SD- 03/ SD- 05 submi t t al  package f or  
compl et eness and compl i ance wi t h t he Cont r act  pr ovi s i ons pr i or  t o 
submi ssi on t o t he Gover nment .   The QFPE must  pr ovi de a Let t er  of  
Conf i r mat i on t hat  t hey have r evi ewed t he submi t t al  package f or  compl i ance 
wi t h t he cont r act  pr ovi s i ons.   Thi s l et t er  must  i ncl ude t hei r  pr of essi onal  
engi neer  st amp and si gnat ur e.   Par t i al  submi t t al s and submi t t al s not  
r evi ewed by t he QFPE must  be r et ur ned di sappr oved wi t hout  r evi ew.

Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 01 33 00 SUBMI TTAL 
PROCEDURES:

SD- 01 Pr econst r uct i on Submi t t al s

Qual i f i ed Fi r e Pr ot ect i on Engi neer  ( QFPE) ;  G[ ,  [ _____] ]

Spr i nkl er  Syst em Desi gner ;  G[ ,  [ _____] ]

Spr i nkl er  Syst em I nst al l er ;  G[ ,  [ _____] ]

SD- 02 Shop Dr awi ngs

Shop Dr awi ng;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

Pi pe;  G[ ,  [ _____] ]

Fi t t i ngs;  G[ ,  [ _____] ]

Val ves,  i ncl udi ng gat e,  check,  but t er f l y,  and gl obe;  G[ ,  [ _____] ]

Al ar m Val ves;  G[ ,  [ _____] ]

Rel i ef  Val ves;  G[ ,  [ _____] ]

Spr i nkl er s ;  G[ ,  [ _____] ]

Pi pe Hanger s and Suppor t s ;  G[ ,  [ _____] ]
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Spr i nkl er  Al ar m Swi t ch;  G[ ,  [ _____] ]

Val ve Super vi sor y ( Tamper )  Swi t ch;  G[ ,  [ _____] ]

Fi r e Depar t ment  Connect i on;  G[ ,  [ _____] ]

Backf l ow Pr event i on Assembl y;  G[ ,  [ _____] ]

Ai r  Vent ;  G[ ,  [ _____] ]

Hose Val ve;  G[ ,  [ _____] ]

[ Sei smi c Br aci ng;  G[ ,  [ _____] ]

] Namepl at es;  G[ ,  [ _____] ]

SD- 05 Desi gn Dat a

[ Sei smi c Br aci ng;  G[ ,  [ _____] ]

Load cal cul at i ons f or  s i z i ng of  sei smi c br aci ng

] Hydr aul i c Cal cul at i ons;  G[ ,  [ _____] ]

SD- 06 Test  Repor t s

Test  Pr ocedur es;  G[ ,  [ _____] ]

SD- 07 Cer t i f i cat es

Ver i f i cat i on of  Compl i ant  I nst al l at i on;  G[ ,  [ _____] ]

Request  f or  Gover nment  Fi nal  Test ;  G[ ,  [ _____] ]

SD- 10 Oper at i on and Mai nt enance Dat a

Oper at i ng and Mai nt enance ( O&M)  I nst r uct i ons;  G[ ,  [ _____] ]

Spar e Par t s Dat a;  G[ ,  [ _____] ]

SD- 11 Cl oseout  Submi t t al s

As- bui l t  dr awi ngs

1. 4   QUALI TY ASSURANCE

1. 4. 1   Pr econst r uct i on Submi t t al s

Wi t hi n 36 days of  Not i ce t o Pr oceed ( NTP)  but  no l ess t han [ 14 days]  pr i or  
t o commenci ng wor k on si t e,  t he pr i me Cont r act or  must  submi t  t he f ol l owi ng 
f or  r evi ew and appr oval .   SD- 02,  SD- 03 and SD- 05 submi t t al s r ecei ved pr i or  
t o t he r evi ew and appr oval  of  t he qual i f i cat i ons wi l l  be r et ur ned 
Di sappr oved Wi t hout  Revi ew.

1. 4. 1. 1   Shop Dr awi ng

[ _____]  copi es of  t he shop dr awi ngs,  no l at er  t han 28 days pr i or  t o t he 
st ar t  of  syst em i nst al l at i on.   Wor ki ng dr awi ngs conf or mi ng t o t he 
r equi r ement s pr escr i bed i n NFPA 13 and must  be no smal l er  t han [ I SO 
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A1] [ ANSI  D] [ t he Cont r act  Dr awi ngs] .   Each set  of  dr awi ngs must  i ncl ude t he 
f ol l owi ng:

1.   A descr i pt i ve i ndex wi t h dr awi ngs l i s t ed i n sequence by number .   A 
l egend sheet  i dent i f y i ng devi ce symbol s,  nomencl at ur e,  and convent i ons 
used i n t he package.

2.   Fl oor  pl ans dr awn t o a scal e not  l ess t han 1: 100 equal s 1- f oot  c l ear l y 
showi ng l ocat i ons of  devi ces,  equi pment ,  r i ser s,  and ot her  det ai l s 
r equi r ed t o c l ear l y descr i be t he pr oposed ar r angement .

3.   Act ual  cent er - t o- cent er  di mensi ons bet ween spr i nkl er s on br anch l i nes 
and bet ween br anch l i nes;  f r om end spr i nkl er s t o adj acent  wal l s;  f r om 
wal l s t o br anch l i nes;  f r om spr i nkl er  f eed mai ns,  cr oss mai ns and br anch 
l i nes t o f i ni shed f l oor  and r oof  or  cei l i ng.   A det ai l  must  show t he 
di mensi on f r om t he spr i nkl er  and spr i nkl er  def l ect or  t o t he cei l i ng i n 
f i ni shed ar eas.

4.   Longi t udi nal  and t r ansver se bui l di ng sect i ons showi ng t ypi cal  br anch 
l i ne and cr oss mai n pi pe r out i ng,  el evat i on of  each t ypi cal  spr i nkl er  
above f i ni shed f l oor  and el evat i on of  " c l oud"  or  f al se cei l i ngs i n 
r el at i on t o t he bui l di ng cei l i ngs.

5.   Pl an and el evat i on v i ews whi ch est abl i sh t hat  t he equi pment  wi l l  f i t  
t he al l ot t ed spaces wi t h c l ear ance f or  i nst al l at i on and mai nt enance.

6.   Ri ser  l ayout  dr awi ngs dr awn t o a scal e of  not  l ess t han 1: 25 equal s 
1- f oot  t o show det ai l s of  each syst em component ,  c l ear ances bet ween each 
ot her  and f r om ot her  equi pment  and const r uct i on i n t he r oom.

7.   Det ai l s of  each t ype of  r i ser  assembl y,  pi pe hanger ,  [ sway br aci ng f or  
ear t hquake pr ot ect i on,  ] and r est r ai nt  of  under gr ound wat er  mai n at  
poi nt - of - ent r y i nt o t he bui l di ng,  and el ect r i cal  devi ces and 
i nt er connect i ng wi r i ng.   The di mensi on f r om t he edge of  ver t i cal  pi pi ng t o 
t he near est  adj acent  wal l ( s)  must  be i ndi cat ed on t he dr awi ngs when 
ver t i cal  pi pi ng i s l ocat ed i n st ai r s or  ot her  por t i ons of  t he means of  
egr ess.

8.   Det ai l s of  each t ype of  pi pe hanger [ ,  sei smi c br aci ng/ r est r ai nt ]  and 
r el at ed component s.

[ 9.   I ncl ude f i r e pump cur ve wi t h shop dr awi ngs and hydr aul i c 
cal cul at i ons. ]

1. 4. 1. 2   Pr oduct  Dat a

[ _____]  copi es of  annot at ed cat al og dat a t o show t he speci f i c  model ,  t ype,  
and si ze of  each i t em.   Cat al og cut s must  al so i ndi cat e t he NRTL l i s t i ng.   
The dat a must  be hi ghl i ght ed t o show model ,  s i ze,  opt i ons,  and ot her  
per t i nent  i nf or mat i on,  t hat  ar e i nt ended f or  consi der at i on.   Dat a must  be 
adequat e t o demonst r at e compl i ance wi t h al l  cont r act  r equi r ement s.   
Pr oduct  dat a f or  al l  equi pment  must  be combi ned i nt o a s i ngl e submi t t al .

1. 4. 1. 3   Hydr aul i c Cal cul at i ons

Cal cul at i ons must  be as out l i ned i n NFPA 13 except  t hat  cal cul at i ons must  
be per f or med by comput er  usi ng sof t war e i nt ended speci f i cal l y f or  f i r e 
pr ot ect i on syst em desi gn usi ng t he desi gn dat a shown on t he dr awi ngs. [   
Cal cul at i ons must  i ncl ude i somet r i c di agr am i ndi cat i ng hydr aul i c nodes and 
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pi pe segment s. ] [   I ncl ude f i r e pump cur ve wi t h submi t t al . ]

1. 4. 1. 4   Oper at i ng and Mai nt enance ( O&M)  I nst r uct i ons

Submi t  i n accor dance wi t h Sect i on 01 78 23 OPERATI ON AND MAI NTENANCE DATA 
as suppl ement ed and modi f i ed by t hi s speci f i cat i on sect i on.

Pr ovi de [ s i x] [ _____]  manual s[  and one pdf  ver si on on el ect r oni c medi a] .   
The manual s must  i ncl ude t he manuf act ur er ' s name,  model  number ,  par t s 
l i s t ,  l i s t  of  par t s and t ool s t hat  shoul d be kept  i n st ock by t he owner  
f or  r out i ne mai nt enance,  t r oubl eshoot i ng gui de,  and r ecommended ser vi ce 
or gani zat i on ( i ncl udi ng addr ess and t el ephone number )  f or  each i t em of  
equi pment . [   Each ser vi ce or gani zat i on submi t t ed must  be capabl e of  
pr ovi di ng [ 4] [ _____] - hour  on- si t e r esponse t o a ser vi ce cal l  on an 
emer gency basi s. ]

Submi t  spar e par t s dat a f or  each di f f er ent  i t em of  mat er i al  and equi pment  
speci f i ed.   The dat a must  i ncl ude a compl et e l i s t  of  par t s and suppl i es,  
and a l i s t  of  par t s r ecommended by t he manuf act ur er  t o be r epl aced af t er  
1- year  and 3 year s of  ser vi ce.   I ncl ude a l i s t  of  speci al  t ool s and t est  
equi pment  r equi r ed f or  mai nt enance and t est i ng of  t he pr oduct s suppl i ed.

1. 4. 2   Qual i f i cat i ons

1. 4. 2. 1   Spr i nkl er  Syst em Desi gner

The spr i nkl er  syst em desi gner  must  be cer t i f i ed as a Level  [ I I I ] [ I V]  
Techni c i an by Nat i onal  I nst i t ut e f or  Cer t i f i cat i on i n Engi neer i ng 
Technol ogi es ( NI CET)  i n t he Wat er - Based Syst ems Layout  subf i el d of  Fi r e 
Pr ot ect i on Engi neer i ng Technol ogy i n accor dance wi t h NI CET 1014- 7.

1. 4. 2. 2   Spr i nkl er  Syst em I nst al l er

The spr i nkl er  syst em i nst al l er  must  be r egul ar l y engaged i n t he 
i nst al l at i on of  t he t ype and compl exi t y of  syst em speci f i ed i n t he 
cont r act  document s,  and must  have ser ved i n a s i mi l ar  capaci t y f or  at  
l east  t hr ee syst ems t hat  have per f or med i n t he manner  i nt ended f or  a 
per i od of  not  l ess t han 6 mont hs.

1. 4. 3   Regul at or y Requi r ement s

Equi pment  and mat er i al  must  be l i s t ed or  appr oved.   Li st ed or  appr oved,  as 
used i n t hi s Sect i on,  means l i s t ed,  l abel ed or  appr oved by a Nat i onal l y 
Recogni zed Test i ng Labor at or y ( NRTL)  such as UL Fi r e Pr ot  Di r  or  
FM APP GUI DE.   The omi ssi on of  t hese t er ms under  t he descr i pt i on of  an 
i t em or  equi pment  descr i bed must  not  be const r ued as wai v i ng t hi s 
r equi r ement .   Al l  l i s t i ngs or  appr oval s by t est i ng l abor at or i es must  be 
f r om an exi st i ng ANSI  or  UL publ i shed st andar d.   The r ecommended pr act i ces 
st at ed i n t he manuf act ur er ' s l i t er at ur e or  document at i on ar e mandat or y 
r equi r ement s.

1. 5   DELI VERY,  STORAGE,  AND HANDLI NG

Pr ot ect  al l  equi pment  del i ver ed and pl aced i n st or age f r om t he weat her ,  
excessi ve humi di t y and t emper at ur e var i at i ons,  di r t  and dust ,  or  ot her  
cont ami nant s.   Al l  pi pes must  be ei t her  capped or  pl ugged unt i l  i nst al l ed.
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1. 6   EXTRA MATERI ALS

Spar e spr i nkl er s and wr ench( es)  must  be pr ovi ded as spar e par t s i n 
accor dance wi t h NFPA 13.

PART 2   PRODUCTS

2. 1   MATERI ALS AND EQUI PMENT

2. 1. 1   St andar d Pr oduct s

Pr ovi de mat er i al s,  equi pment ,  and devi ces l i s t ed f or  f i r e pr ot ect i on 
ser vi ce when so r equi r ed by NFPA 13 or  t hi s speci f i cat i on.   Sel ect  
mat er i al  f r om one manuf act ur er ,  wher e possi bl e,  and not  a combi nat i on of  
manuf act ur er s,  f or  a c l assi f i cat i on of  mat er i al .   Mat er i al  and equi pment  
must  be st andar d pr oduct s of  a manuf act ur er  r egul ar l y engaged i n t he 
manuf act ur e of  t he pr oduct s f or  at  l east  [ 2] [ _____]  year s pr i or  t o bi d.

2. 1. 2   Namepl at es

Maj or  component s of  equi pment  must  have t he manuf act ur er ' s name,  addr ess,  
t ype or  st y l e,  model  or  ser i al  number ,  cat al og number ,  dat e of  
i nst al l at i on,  i nst al l i ng Cont r act or ' s name and addr ess,  and t he cont r act  
number  pr ovi ded on a new name pl at e per manent l y af f i xed t o t he i t em or  
equi pment .   Namepl at es must  be et ched met al  or  pl ast i c,  per manent l y 
at t ached by scr ews t o cont r ol  uni t s,  panel s or  adj acent  wal l s.

2. 1. 3   I dent i f i cat i on and Mar ki ng

Pi pe and f i t t i ng mar ki ngs must  i ncl ude name or  i dent i f y i ng symbol  of  
manuf act ur er  and nomi nal  s i ze.   Pi pe must  be mar ked wi t h ASTM 
desi gnat i on.   Val ves and equi pment  mar ki ngs must  have name or  i dent i f y i ng 
symbol  of  manuf act ur er ,  speci f i c  model  number ,  nomi nal  s i ze,  name of  
devi ce,  ar r ow i ndi cat i ng di r ect i on of  f l ow,  and posi t i on of  i nst al l at i on 
( hor i zont al  or  ver t i cal ) ,  except  i f  val ve can be i nst al l ed i n ei t her  
posi t i on.   Mar ki ngs must  be i ncl uded on t he body cast i ng or  on an et ched 
or  st amped met al  namepl at e per manent l y on t he val ve or  cover  pl at e.

2. 1. 4   Pr essur e Rat i ngs

Val ves,  f i t t i ngs,  coupl i ngs,  al ar m swi t ches,  and si mi l ar  devi ces must  be 
r at ed f or  t he maxi mum wor ki ng pr essur es t hat  can be exper i enced i n t he 
syst em,  but  i n no case l ess t han [ 1207] [ 1724]  kPa.

2. 2   UNDERGROUND PI PI NG COMPONENTS

2. 2. 1   Pi pe

Pi pe must  compl y wi t h NFPA 24.   Mi ni mum pi pe si ze i s [ 100 mm] [ 150 mm] .   
Pi pi ng mor e t han 1. 50 met er s out si de t he bui l di ng wal l s must  compl y wi t h 
Sect i on 33 11 00 WATER UTI LI TY DI STRI BUTI ON PI PI NG.   A cont i nuous sect i on 
of  wel ded st ai nl ess st eel  f i r e wat er  ser vi ce pi pi ng f r om a poi nt  out s i de 
t he bui l di ng per i met er  t o a f l anged f i t t i ng at  l east  304 mm above t he 
f i ni shed f l oor  wi t hi n t he bui l di ng i s accept abl e.

2. 2. 2   Fi t t i ngs and Gasket s

Fi t t i ngs must  be duct i l e- i r on conf or mi ng t o AWWA C110/ A21. 10 wi t h cement  
mor t ar  l i ni ng conf or mi ng t o AWWA C104/ A21. 4.   Gasket s must  be sui t abl e i n 
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desi gn and si ze f or  t he pi pe wi t h whi ch such gasket s ar e t o be used.   
Gasket s f or  duct i l e- i r on pi pe j oi nt s must  conf or m t o AWWA C111/ A21. 11.

2. 2. 3   Gat e Val ve[  and I ndi cat or  Post s]

I nst al l at i on must  compl y wi t h NFPA 24.   Gat e val ves f or  use wi t h i ndi cat or  
post  must  conf or m t o UL 262. [   I ndi cat or  post s must  conf or m t o UL 789.   
Pr ovi de each i ndi cat or  post  wi t h one coat  of  pr i mer  and t wo coat s of  r ed 
enamel  pai nt . ]

[ 2. 2. 4   Val ve Boxes

Except  wher e i ndi cat or  post s ar e pr ovi ded,  f or  each bur i ed val ve,  pr ovi de 
a cast - i r on,  duct i l e- i r on,  or  pl ast i c val ve box of  a sui t abl e s i ze.   
Pl ast i c boxes must  be const r uct ed of  acr yl oni t r i l e- but adi ene- st yr ene ( ABS)  
or  i nor gani c f i ber - r ei nf or ced bl ack pol yol ef i n.   Pr ovi de cast - i r on,  
duct i l e- i r on,  or  pl ast i c cover  f or  val ve box wi t h t he wor d " WATER"  cast  on 
t he cover .   The mi ni mum box shaf t  di amet er  must  be 133 mm.   Coat  cast - i r on 
and duct i l e- i r on boxes wi t h bi t umi nous pai nt  appl i ed t o a mi ni mum dr y- f i l m 
t hi ckness of  0. 254 mm.

] 2. 2. 5   Bur i ed Ut i l i t y  War ni ng and I dent i f i cat i on Tape

Pr ovi de det ect abl e al umi num f oi l  pl ast i c backed t ape or  det ect abl e 
magnet i c pl ast i c t ape manuf act ur ed speci f i cal l y f or  war ni ng and 
i dent i f i cat i on of  bur i ed pi pi ng.   Tape must  be det ect abl e by an el ect r oni c 
det ect i on i nst r ument .   Pr ovi de t ape,  80 mm mi ni mum wi dt h,  col or  coded f or  
t he ut i l i t y  i nvol ved wi t h war ni ng and i dent i f i cat i on i mpr i nt ed i n bol d 
bl ock l et t er s cont i nuousl y and r epeat edl y over  t he ent i r e t ape l engt h.   
War ni ng and i dent i f i cat i on must  r ead " CAUTI ON BURI ED WATER PI PI NG BELOW"  
or  s i mi l ar  wor di ng.   Use per manent  code and l et t er  col or i ng unaf f ect ed by 
moi st ur e and ot her  subst ances cont ai ned i n t r ench backf i l l  mat er i al .

2. 3   ABOVEGROUND PI PI NG COMPONENTS

2. 3. 1   St eel  Pi pi ng Component s

2. 3. 1. 1   St eel  Pi pe

Except  as modi f i ed her ei n,  st eel  pi pe must  be bl ack as per mi t t ed by NFPA 13
 and conf or m t o t he appl i cabl e pr ovi s i ons of  ASTM A53/ A53M,  ASTM A135/ A135M
 ,  ASTM A153/ A153M,  or  JI S G 3454 -  STPG370.

St eel  pi pe must  be Schedul e 40 onl y.  Gal vani zed pi pe i s not  per mi t t ed.

2. 3. 1. 2   Fi t t i ngs

Fi t t i ngs must  be wel ded,  t hr eaded,  or  gr ooved- end t ype.   Thr eaded f i t t i ngs 
must  be cast - i r on conf or mi ng t o ASME B16. 4,  mal l eabl e- i r on conf or mi ng t o 
ASME B16. 3 or  JI S B 2301,  duct i l e- i r on conf or mi ng t o ASTM A536,  or  st eel  
but t - wel ded f i t t i ngs t o JI S B 2311.   Pl ai n- end f i t t i ngs wi t h mechani cal  
coupl i ngs,  f i t t i ngs t hat  use st eel  gr i ppi ng devi ces t o bi t e i nt o t he pi pe,  
st eel  pr ess f i t t i ngs and f i el d wel ded f i t t i ngs ar e not  per mi t t ed.   
Fi t t i ngs,  mechani cal  coupl i ngs,  and r ubber  gasket s must  be suppl i ed by t he 
same manuf act ur er .   Thr eaded f i t t i ngs must  use Tef l on t ape or  
manuf act ur er ' s appr oved j oi nt  compound.   Saddl e t ees usi ng r ubber  gasket ed 
f i t t i ngs ar e per mi t t ed onl y when connect i ng t o exi st i ng pi pi ng f or  
addi t i ons or  modi f i cat i ons.  Saddl e t ees must  use a connect i on met hod t hat  
compl et el y wr aps ar ound t he pi pe.   Reduci ng coupl i ngs ar e not  per mi t t ed 
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except  as al l owed by NFPA 13.  Gal vani zed f i t t i ngs ar e not  per mi t t ed.

2. 3. 1. 3   Gr ooved Mechani cal  Joi nt s and Fi t t i ngs

Joi nt s and f i t t i ngs must  be desi gned f or  not  l ess t han 1200 kPa ser vi ce 
and t he pr oduct  of  t he same manuf act ur er .   Fi el d wel ded f i t t i ngs must  not  
be used.   Fi t t i ng and coupl i ng housi ng must  be mal l eabl e- i r on conf or mi ng 
t o ASTM A47/ A47M,  Gr ade 32510;  duct i l e- i r on conf or mi ng t o ASTM A536,  Gr ade 
65- 45- 12.   Rubber  gasket ed gr ooved- end pi pe and f i t t i ngs wi t h mechani cal  
coupl i ngs ar e per mi t t ed i n pi pe si zes 50 mm and l ar ger .   Gasket  must  be 
t he f l ush t ype t hat  f i l l s  t he ent i r e cavi t y bet ween t he f i t t i ng and t he 
pi pe.   Nut s and bol t s must  be heat - t r eat ed st eel  conf or mi ng t o ASTM A183 
and must  be cadmi um- pl at ed or  z i nc- el ect r opl at ed.

2. 3. 1. 4   Fl anges

Fl anges must  conf or m t o NFPA 13 and ASME B16. 1.   Gasket s must  be 
non- asbest os compr essed mat er i al  i n accor dance wi t h ASME B16. 21,  1. 6 mm 
t hi ck,  and f ul l  f ace or  sel f - cent er i ng f l at  r i ng t ype.

2. 3. 2   Fl exi bl e Spr i nkl er  Hose

The use of  f l exi bl e hose i s not  per mi t t ed.

2. 3. 3   Pi pe Hanger s and Suppor t s

Pr ovi de gal vani zed pi pe hanger s[ ,  suppor t s and sei smi c br aci ng] [ and 
suppor t s]  i n accor dance wi t h NFPA 13. [   Desi gn and i nst al l  sei smi c 
pr ot ect i on i n accor dance wi t h t he r equi r ement s of  NFPA 13 sect i on t i t l ed 
" Pr ot ect i on of  Pi pi ng Agai nst  Damage Wher e Subj ect  t o Ear t hquakes f or  
Sei smi c Desi gn Cat egor y [ " D" ] [ " _____" ] ] .

2. 3. 4   Val ves

Pr ovi de val ves of  t ypes appr oved f or  f i r e ser vi ce.   Val ves must  open by 
count er cl ockwi se r ot at i on.

2. 3. 4. 1   Cont r ol  Val ve

Manual l y oper at ed spr i nkl er  cont r ol / gat e val ve must  be [ out si de st em and 
yoke ( OS&Y)  t ype] [  or ] [  but t er f l y  t ype] [ as i ndi cat ed on t he dr awi ngs]  and 
must  be l i s t ed.

2. 3. 4. 2   Check Val ves

Check val ves must  compl y wi t h UL 312.   Check val ves 100 mm and l ar ger  must  
be of  t he swi ng t ype,  have a c l ear  wat er way and meet  t he r equi r ement s of  
MSS SP- 71,  f or  Type 3 or  4.   I nspect i on pl at e must  be pr ovi ded on val ves 
l ar ger  t han 150 mm.

2. 3. 4. 3   Hose Val ve

Val ve must  compl y wi t h UL 668.

2. 3. 5   [ Al ar m] [ Ri ser  Check]  Val ves

[ Pr ovi de r i ser  check val ve,  pr essur e gauges and mai n dr ai n.   ] [ Pr ovi de 
var i abl e pr essur e t ype al ar m check val ve,  st andar d t r i m pi pi ng,  pr essur e 
gauges,  bypass,  r et ar di ng chamber ,  t est i ng val ves,  and mai n dr ai n,  and 
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ot her  component s as r equi r ed f or  a f ul l y  oper at i onal  syst em.   Al ar m val ves 
must  compl y wi t h UL 193. ]

2. 4   ALARM I NI TI ATI NG AND SUPERVI SORY DEVI CES

2. 4. 1   Spr i nkl er  Al ar m Swi t ch

Vane or  pr essur e- t ype f l ow swi t ch( es) .   [ Connect i on of  swi t ch must  be by 
t he f i r e al ar m i nst al l er ] .   [ Vane t ype al ar m act uat i ng devi ces must  have 
mechani cal  di aphr agm cont r ol l ed r et ar d devi ce adj ust abl e f r om 10 t o 60 
seconds and must  i nst ant l y r ecycl e.   ] [ Fl ow swi t ches f or  el evat or  power  
shunt  must  not  have a r et ar d f eat ur e. ]

2. 4. 2   Val ve Super vi sor y ( Tamper )  Swi t ch

Swi t ch must  be i nt egr al  t o t he cont r ol  val ve or  sui t abl e f or  mount i ng t o 
t he t ype of  cont r ol  val ve t o be super vi sed open.   The swi t ch must  be 
t amper  r esi st ant  and cont ai n SPDT ( For m C)  cont act s ar r anged t o t r ansf er  
upon r emoval  of  t he housi ng cover  or  c l osur e of  t he val ve of  mor e t han t wo 
r ot at i ons of  t he val ve st em.

[ 2. 5   BACKFLOW PREVENTI ON ASSEMBLY

[ Reduced- pr essur e pr i nci pl e] [ Doubl e- check]  val ve assembl y backf l ow 
pr event er  compl yi ng wi t h ASSE 1013,  ASSE 1015 and AWWA M14.   Each check 
val ve must  have a dr ai n.   Backf l ow pr event i on assembl i es must  have cur r ent  
" Cer t i f i cat e of  Appr oval  f r om t he Foundat i on f or  Cr oss- Connect i on Cont r ol  
and Hydr aul i c Resear ch,  FCCCHR Li st "  and be l i s t ed f or  f i r e pr ot ect i on 
use.   Li st i ng of  t he speci f i c  make,  model ,  desi gn,  and si ze i n t he FCCCHR 
Li st  i s  accept abl e as t he r equi r ed document at i on.

2. 5. 1   Backf l ow Pr event er  Test  Connect i on

Test  connect i on must  consi st  of  a ser i es of  l i s t ed hose val ves wi t h 65- mm 
Nat i onal  St andar d mal e hose t hr eads wi t h cap and chai n.

] 2. 6   FI RE DEPARTMENT CONNECTI ON

Fi r e depar t ment  connect i on must  be [ f r eest andi ng] [ pr oj ect i ng] [ f l ush]  t ype 
wi t h cast - br ass body,  mat chi ng [ wal l ]  escut cheon l et t er ed " Aut o Spkr "  wi t h 
a [ pol i shed- br ass] [ chr omi um- pl at ed]  f i ni sh.   [ The connect i on must  have 
i ndi v i dual  sel f - c l osi ng cl apper s,  caps wi t h dr i p dr ai ns and chai ns. ]   
Femal e i nl et s must  have [ 65- mm] [ 100 mm] [ 125 mm] [ _____]  di amet er  [ Amer i can 
Nat i onal  Fi r e Hose Connect i on Scr ew Thr eads ( NH)  per  NFPA 1963]  
[ St or z] [ _____] .   Compl y wi t h UL 405.

2. 7   SPRI NKLERS

Spr i nkl er s must  compl y wi t h UL 199 and NFPA 13.   Spr i nkl er s wi t h i nt er nal  
O- r i ngs ar e not  accept abl e.   Spr i nkl er s i n hi gh heat  ar eas i ncl udi ng at t i c  
spaces or  i n c l ose pr oxi mi t y t o uni t  heat er s must  have t emper at ur e 
c l assi f i cat i on i n accor dance wi t h NFPA 13.   Ext ended cover age spr i nkl er s 
ar e per mi t t ed f or  l oadi ng docks,  r esi dent i al  occupanci es and hi gh- pi l ed 
st or age appl i cat i ons onl y.   

2. 7. 1   Pendent  Spr i nkl er

Pendent  spr i nkl er  must  be[  r ecessed] [  qui ck- r esponse] [  dr y pendent ]  t ype 
wi t h nomi nal  K- f act or  of  [ 80] [ 115] [ 160] [ _____] .   Pendent  spr i nkl er s must  
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have a [ pol i shed chr ome] [ st ai nl ess st eel ] [ whi t e pol yest er ] [ _____]  f i ni sh.   
Assembl y must  i ncl ude an i nt egr al  escut cheon.

2. 7. 2   Upr i ght  Spr i nkl er

Upr i ght  spr i nkl er  must  be [ br ass] [ chr ome- pl at ed] [ st ai nl ess st eel ] [ whi t e 
pol yest er ]  [ qui ck- r esponse t ype] [ _____]  and have a nomi nal  K- f act or  of  
[ 80] [ 115] [ 160] [ _____] .

2. 7. 3   Si dewal l  Spr i nkl er

Si dewal l  spr i nkl er  must  be t he [ qui ck- r esponse] [ st andar d- r esponse]  
[ r ecessed] [ dr y s i dewal l ]  t ype.   Si dewal l  spr i nkl er  must  have a nomi nal  
K- f act or  of  [ 80] [ 115] [ 160] [ _____] .   Si dewal l  spr i nkl er  must  have a 
[ br ass] [ pol i shed- chr ome] [ st ai nl ess st eel ] [ whi t e pol yest er ] [ _____]  f i ni sh.   

[ 2. 7. 4   Conceal ed Spr i nkl er

Conceal ed spr i nkl er  must  be [ chr ome- pl at ed] [ st ai nl ess st eel ] [ whi t e 
pol yest er ]  [ qui ck- r esponse t ype] [ _____]  and have a nomi nal  K- f act or  of  
[ 80] [ 115] [ 160] [ _____] .   Cover pl at e must  be [ chr ome] [ whi t e] [ _____] .

] 2. 7. 5   Resi dent i al  Spr i nkl er

Resi dent i al  spr i nkl er  must  be [ r ecessed pendent ] [ pendent ] [ s i dewal l ]  t ype 
wi t h nomi nal  K- f act or  of  [ 60] [ 80] .   Resi dent i al  spr i nkl er  must  have a 
[ pol i shed- chr ome] [ whi t e pol yest er ] [ _____]  f i ni sh.   Spr i nkl er  must  compl y 
wi t h UL 1626.

[ 2. 7. 6   Cor r osi on- Resi st ant  Spr i nkl er

Cor r osi on- r esi st ant  spr i nkl er  must  be t he [ upr i ght ] [ pendent ]  t ype 
i nst al l ed i n l ocat i ons as i ndi cat ed.   Cor r osi on- r esi st ant  coat i ngs must  be 
f act or y- appl i ed by t he spr i nkl er  manuf act ur er .

] [ 2. 7. 7   Dr y Spr i nkl er  Assembl y

Dr y spr i nkl er  assembl y must  be of  t he[  pendent ] [  s i dewal l ] [  45- degr ee]  
t ype as i ndi cat ed.   Assembl y must  i ncl ude an i nt egr al  escut cheon.   Maxi mum 
l engt h must  not  exceed maxi mum i ndi cat ed i n i t s l i s t i ng.   Spr i nkl er  must  
have a [ pol i shed chr ome] [ pol yest er  coat i ng] [ whi t e enamel ]  f i ni sh.

] [ 2. 7. 8   Cont r ol  Mode Speci f i c  Appl i cat i on Spr i nkl er

Cont r ol  mode speci f i c  appl i cat i on spr i nkl er  must  be of  t he 
[ pendent ] [ upr i ght ] [ dr y s i dewal l ]  t ype as i ndi cat ed.   Spr i nkl er  must  be 
speci f i cal l y l i s t ed f or  hi gh- pi l ed st or age onl y.   Spr i nkl er  must  have a 
[ pol i shed chr ome] [ r ough br ass]  f i ni sh.

] [ 2. 7. 9   ESFR Spr i nkl er

ESFR spr i nkl er  must  be [ pendent ] [ upr i ght ]  and compl y wi t h UL 1767.   
Nomi nal  K- f act or  must  be [ _____] .

] [ 2. 7. 10   I nt er medi at e Level  Rack Spr i nkl er

I nt er medi at e l evel  r ack spr i nkl er  must  be of  t he [ upr i ght ] [ pendent ]  t ype 
wi t h nomi nal  K- f act or  of  [ 80] [ 115] .   The spr i nkl er  must  be equi pped wi t h a 
def l ect or  pl at e t o shi el d t he f usi bl e el ement  f r om wat er  di schar ged above 
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i t .

] 2. 8   ACCESSORI ES

2. 8. 1   Spr i nkl er  Cabi net

Pr ovi de spar e spr i nkl er s i n accor dance wi t h NFPA 13 and must  be pl aced i n 
a sui t abl e met al  or  pl ast i c cabi net  of  suf f i c i ent  s i ze t o accommodat e al l  
t he spar e spr i nkl er s and wr enches i n desi gnat ed l ocat i ons.   Spar e 
spr i nkl er s must  be r epr esent at i ve of ,  and i n pr opor t i on t o,  t he number  of  
each t ype and t emper at ur e r at i ng of  t he spr i nkl er s i nst al l ed as r equi r ed 
by NFPA 13.   At  l east  one wr ench of  each t ype r equi r ed must  be pr ovi ded.

2. 8. 2   Pendent  Spr i nkl er  Escut cheon

Escut cheon must  be one- pi ece met al l i c  t ype wi t h a dept h of  l ess t han 19 mm 
and sui t abl e f or  i nst al l at i on on pendent  spr i nkl er s.   The escut cheon must  
have a f act or y f i ni sh t hat  mat ches t he pendent  spr i nkl er .

2. 8. 3   Pi pe Escut cheon

Pr ovi de spl i t  hi nge met al  pl at es f or  pi pi ng ent er i ng wal l s,  f l oor s,  and 
cei l i ngs i n exposed spaces.   Pr ovi de pol i shed st ai nl ess st eel  pl at es or  
chr omi um- pl at ed f i ni sh on copper  al l oy pl at es i n f i ni shed spaces.   Pr ovi de 
pai nt  f i ni sh on met al  pl at es i n unf i ni shed spaces.

2. 8. 4   Spr i nkl er  Guar d

Li st ed guar d must  be a st eel  wi r e cage desi gned t o encase t he spr i nkl er  
and pr ot ect  i t  f r om mechani cal  damage.   Guar ds must  be pr ovi ded on 
spr i nkl er s l ocat ed [ _____] [ wi t hi n 2. 1 met er s of  t he f l oor ] [ as i ndi cat ed] .

2. 8. 5   Rel i ef  Val ve

Rel i ef  val ves must  be l i s t ed and i nst al l ed at  t her e r i ser  i n accor dance 
wi t h NFPA 13.

2. 8. 6   Ai r  Vent

Ai r  vent s must  be of  t he aut omat i c t ype and pi ped t o dr ai n t o t he bui l di ng 
ext er i or .

2. 8. 7   I dent i f i cat i on Si gn

Val ve i dent i f i cat i on s i gn must  be mi ni mum 150 mm wi de by 50 mm hi gh wi t h 
enamel  baked f i ni sh on mi ni mum 1. 214- mm st eel  or  0. 6- mm al umi num wi t h r ed 
l et t er s on a whi t e backgr ound or  whi t e l et t er s on r ed backgr ound.   Wor di ng 
of  s i gn must  i ncl ude,  but  not  be l i mi t ed t o " mai n dr ai n" ,  " auxi l i ar y 
dr ai n" ,  " i nspect or ' s t est " ,  " al ar m t est " ,  " al ar m l i ne" ,  and si mi l ar  
wor di ng as r equi r ed t o i dent i f y oper at i onal  component s.   Wher e t her e i s 
mor e t han one spr i nkl er  syst em,  s i gnage must  i ncl ude speci f i c  det ai l s as 
t o t he r espect i ve syst em.

PART 3   EXECUTI ON

3. 1   VERI FYI NG ACTUAL FI ELD CONDI TI ONS

Bef or e commenci ng wor k,  exami ne al l  adj oi ni ng wor k on whi ch t he 
cont r act or ' s wor k t hat  i s  dependent  f or  per f ect  wor kmanshi p accor di ng t o 
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t he i nt ent  of  t hi s speci f i cat i on sect i on,  and r epor t  t o t he Cont r act i ng 
Of f i cer ' s Repr esent at i ve a condi t i on t hat  pr event s per f or mance of  f i r st  
c l ass wor k.   No " wai ver  of  r esponsi bi l i t y"  f or  i ncompl et e,  i nadequat e or  
def ect i ve adj oi ni ng wor k wi l l  be consi der ed unl ess not i ce has been f i l ed 
bef or e submi t t al  of  a pr oposal .

3. 2   I NSTALLATI ON

The i nst al l at i on must  be i n accor dance wi t h t he appl i cabl e pr ovi s i ons of  
NFPA 13,  NFPA 24 and publ i cat i ons r ef er enced t her ei n. [   I nst al l at i on of  
i n- r ack spr i nkl er s must  compl y wi t h appl i cabl e pr ovi s i ons of  NFPA 13. ]   
Locat e spr i nkl er s i n a consi st ent  pat t er n wi t h cei l i ng gr i d,  l i ght s,  and 
ai r  suppl y di f f user s.   I nst al l  spr i nkl er  syst em over  and under  duct s,  
pi pi ng and pl at f or ms when such equi pment  can negat i vel y af f ect  or  di sr upt  
t he spr i nkl er  di schar ge pat t er n and cover age.

a.   Pi pi ng of f set s,  f i t t i ngs,  and ot her  accessor i es r equi r ed must  be 
f ur ni shed t o pr ovi de a compl et e i nst al l at i on and t o el i mi nat e 
i nt er f er ence wi t h ot her  const r uct i on.

b.   Wher ever  t he cont r act or ' s wor k i nt er connect s wi t h wor k of  ot her  t r ades 
t he Cont r act or  must  coor di nat e wi t h ot her  Cont r act or s t o i nsur e al l  
Cont r act or s have t he i nf or mat i on necessar y so t hat  t hey may pr oper l y 
i nst al l  al l  necessar y connect i ons and equi pment .   I dent i f y al l  wor k 
i t ems needi ng access ( damper s and si mi l ar  equi pment )  t hat  ar e 
conceal ed above hung cei l i ngs by per manent  col or  coded pi ns/ t abs i n 
t he cei l i ng di r ect l y bel ow t he i t em.

c.   Pr ovi de r equi r ed suppor t s and hanger s f or  pi pi ng,  condui t ,  and 
equi pment  so t hat  l oadi ng wi l l  not  exceed al l owabl e l oadi ngs of  
st r uct ur e.   Submi t t al  of  a bi d must  be a deemed r epr esent at i on t hat  
t he cont r act or  submi t t i ng such bi d has ascer t ai ned al l owabl e l oadi ngs 
and has i ncl uded i n hi s est i mat es t he cost s associ at ed i n f ur ni shi ng 
r equi r ed suppor t s.

3. 2. 1   Wast e Removal

At  t he concl usi on of  each day' s wor k,  c l ean up and st ockpi l e on si t e al l  
wast e,  debr i s,  and t r ash whi ch may have accumul at ed dur i ng t he day as a 
r esul t  of  wor k by t he cont r act or  and of  hi s pr esence on t he j ob.   
Si dewal ks and st r eet s adj oi ni ng t he pr oper t y must  be kept  br oom cl ean and 
f r ee of  wast e,  debr i s,  t r ash and obst r uct i ons caused by wor k of  t he 
cont r act or ,  whi ch wi l l  af f ect  t he condi t i on and saf et y of  st r eet s,  wal ks,  
ut i l i t i es,  and pr oper t y.

3. 3   UNDERGROUND PI PI NG I NSTALLATI ON

The f i r e pr ot ect i on wat er  mai n must  be l ai d,  and j oi nt s anchor ed,  i n 
accor dance wi t h NFPA 24.   Mi ni mum dept h of  cover  must  be [ 900] [ _____]  mm 
or  t he f r ost  l i ne,  whi chever  i s deeper .   The suppl y l i ne must  t er mi nat e 
i nsi de t he bui l di ng wi t h a f l anged pi ece,  t he bot t om of  whi ch must  be set  
not  l ess t han 304 mm above t he f i ni shed f l oor .   A bl i nd f l ange must  be 
i nst al l ed t empor ar i l y  on t op of  t he f l anged pi ece t o pr event  t he ent r ance 
of  f or ei gn mat t er  i nt o t he suppl y l i ne.   A concr et e t hr ust  bl ock must  be 
pr ovi ded at  t he el bow wher e t he pi pe t ur ns up t owar d t he f l oor .   I n 
addi t i on,  j oi nt s must  be anchor ed i n accor dance wi t h NFPA 24.   Bur i ed 
st eel  component s must  be pr ovi ded wi t h a cor r osi on pr ot ect i ve coat i ng i n 
accor dance wi t h AWWA C203.   Pi pi ng mor e t han 1500 mm out si de t he bui l di ng 
wal l s must  meet  t he r equi r ement s of  Sect i on 33 11 00 WATER UTI LI TY 
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DI STRI BUTI ON PI PI NG.

3. 4   ABOVEGROUND PI PI NG I NSTALLATI ON

The met hods of  f abr i cat i on and i nst al l at i on of  t he abovegr ound pi pi ng must  
f ul l y  compl y wi t h t he r equi r ement s and r ecommended pr act i ces of  NFPA 13 
and t hi s speci f i cat i on sect i on.

3. 4. 1   Pr ot ect i on of  Pi pi ng Agai nst  Ear t hquake Damage

Sei smi c r est r ai nt  i s  [ not  ] r equi r ed.

3. 4. 2   Pi pi ng i n Exposed Ar eas

I nst al l  exposed pi pi ng wi t hout  di mi ni shi ng exi t  access wi dt hs,  cor r i dor s 
or  equi pment  access.   Exposed hor i zont al  pi pi ng,  i ncl udi ng dr ai n pi pi ng,  
must  be i nst al l ed t o pr ovi de maxi mum headr oom.

3. 4. 3   Pi pi ng i n Fi ni shed Ar eas

I n ar eas wi t h suspended or  dr opped cei l i ngs and i n ar eas wi t h conceal ed 
spaces above t he cei l i ng,  pi pi ng must  be conceal ed above cei l i ngs.   Pi pi ng 
must  be i nspect ed,  hydr ost at i cal l y t est ed and appr oved bef or e bei ng 
conceal ed.   Ri ser s and si mi l ar  ver t i cal  r uns of  pi pi ng i n f i ni shed ar eas 
must  be conceal ed.

3. 4. 4   Pendent  Spr i nkl er s

a.   Dr op ni ppl es t o pendent  spr i nkl er s must  consi st  of  mi ni mum 25- mm pi pe 
wi t h a r educi ng coupl i ng i nt o whi ch t he spr i nkl er  must  be t hr eaded.

b.   Wher e spr i nkl er s ar e i nst al l ed bel ow suspended or  dr opped cei l i ngs,  
dr op ni ppl es must  be cut  such t hat  spr i nkl er  cei l i ng pl at es or  
escut cheons ar e of  a uni f or m dept h t hr oughout  t he f i ni shed space.   The 
out l et  of  t he r educi ng coupl i ng must  not  ext end bel ow t he under si de of  
t he cei l i ng.

c.   Recessed pendent  spr i nkl er s must  be i nst al l ed such t hat  t he di st ance 
f r om t he spr i nkl er  def l ect or  t o t he under si de of  t he cei l i ng must  not  
exceed t he manuf act ur er ' s l i s t ed r ange and must  be of  uni f or m dept h 
t hr oughout  t he f i ni shed ar ea.

d.   Pendent  spr i nkl er s i n suspended cei l i ngs must  be l ocat ed i n t he cent er  
of  t he t i l e ( +/ -  2 i nches) . [

e.   Dr y pendent  spr i nkl er  assembl i es must  be such t hat  spr i nkl er  cei l i ng 
pl at es or  escut cheons ar e of  t he uni f or m dept h t hr oughout  t he f i ni shed 
space. ] [

f .   Dr y pendent  spr i nkl er s must  be of  t he r equi r ed l engt h t o per mi t  t he 
spr i nkl er  t o be t hr eaded di r ect l y i nt o a br anch l i ne t ee. ] [

g.   Wher e t he maxi mum st at i c or  f l owi ng pr essur e,  whi chever  i s gr eat er  at  
t he spr i nkl er ,  appl i ed ot her  t han t hr ough t he f i r e depar t ment  
connect i on,  exceeds 6. 9 bar  and a br anch l i ne above t he cei l i ng 
suppl i es spr i nkl er s i n a pendent  posi t i on bel ow t he cei l i ng,  t he 
cumul at i ve hor i zont al  l engt h of  an unsuppor t ed ar mover  t o a spr i nkl er  
or  spr i nkl er  dr op must  not  exceed 300 mm f or  st eel  pi pe. ]
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3. 4. 5   Upr i ght  Spr i nkl er s

Ri ser  ni ppl es or  " spr i gs"  t o upr i ght  spr i nkl er s must  cont ai n no f i t t i ngs 
bet ween t he br anch l i ne t ee and t he r educi ng coupl i ng at  t he spr i nkl er .

3. 4. 6   Pi pe Joi nt s

Pi pe j oi nt s must  conf or m t o NFPA 13,  except  as modi f i ed her ei n.   Not  mor e 
t han f our  t hr eads must  show af t er  j oi nt  i s  made up.   Wel ded j oi nt s wi l l  be 
per mi t t ed,  onl y i f  wel di ng oper at i ons ar e per f or med as r equi r ed by NFPA 13 
at  t he Cont r act or ' s f abr i cat i on shop,  not  at  t he pr oj ect  const r uct i on 
s i t e.   Fl anged j oi nt s must  be pr ovi ded wher e i ndi cat ed or  r equi r ed by 
NFPA 13.   Gr ooved pi pe and f i t t i ngs must  be pr epar ed i n accor dance wi t h 
t he manuf act ur er ' s l at est  publ i shed speci f i cat i on accor di ng t o pi pe 
mat er i al ,  wal l  t hi ckness and si ze.   Gr ooved coupl i ngs,  f i t t i ngs and 
gr oovi ng t ool s must  be pr oduct s of  t he same manuf act ur er .   The di amet er  of  
gr ooves made i n t he f i el d must  be measur ed usi ng a " go/ no- go"  gauge,  
ver ni er  or  di al  cal i per ,  nar r ow- l and mi cr omet er ,  or  ot her  met hod 
speci f i cal l y appr oved by t he coupl i ng manuf act ur er  f or  t he i nt ended 
appl i cat i on.   Gr oove wi dt h and di mensi on of  gr oove f r om end of  pi pe must  
be measur ed and r ecor ded f or  each change i n gr oovi ng t ool  set up t o ver i f y 
compl i ance wi t h coupl i ng manuf act ur er ' s t ol er ances.

3. 4. 7   Reducer s

Reduct i ons i n pi pe si zes must  be made wi t h one- pi ece t aper ed r educi ng 
f i t t i ngs.   When st andar d f i t t i ngs of  t he r equi r ed si ze ar e not  
manuf act ur ed,  s i ngl e bushi ngs of  t he f ace or  hex t ype wi l l  be per mi t t ed.   
Wher e used,  f ace bushi ngs must  be i nst al l ed wi t h t he out er  f ace f l ush wi t h 
t he f ace of  t he f i t t i ng openi ng bei ng r educed.   Bushi ngs cannot  be used i n 
el bow f i t t i ngs,  i n mor e t han one out l et  of  a t ee,  i n mor e t han t wo out l et s 
of  a cr oss,  or  wher e t he r educt i on i n s i ze i s l ess t han 13 mm.

3. 4. 8   Pi pe Penet r at i ons

a.   Cut t i ng st r uct ur al  member s f or  passage of  pi pes or  f or  pi pe- hanger  
f ast eni ngs wi l l  not  be per mi t t ed.   Pi pes t hat  must  penet r at e concr et e 
or  masonr y wal l s or  concr et e f l oor s must  be cor e- dr i l l ed and pr ovi ded 
wi t h pi pe sl eeves.   Each sl eeve must  be Schedul e 40 gal vani zed st eel ,  
duct i l e- i r on or  cast - i r on pi pe and ext end t hr ough i t s r espect i ve wal l  
or  f l oor  and be cut  f l ush wi t h each wal l  sur f ace.   Sl eeves must  
pr ovi de r equi r ed cl ear ance bet ween t he pi pe and t he sl eeve per  NFPA 13.   
The space bet ween t he sl eeve and t he pi pe must  be f i r ml y packed wi t h 
mi ner al  wool  i nsul at i on.

b.   Wher e pi pes and sl eeves penet r at e f i r e wal l s,  f i r e par t i t i ons,  or  
f l oor s,  pi pes/ s l eeves must  be f i r est opped i n accor dance wi t h Sect i on 
07 84 00 FI RESTOPPI NG.

c.   I n penet r at i ons t hat  ar e not  f i r e- r at ed or  not  a f l oor  penet r at i on,  
t he space bet ween t he sl eeve and t he pi pe must  be seal ed at  bot h ends 
wi t h pl ast i c wat er pr oof  cement  t hat  wi l l  dr y t o a f i r m but  pl i abl e 
mass or  wi t h a mechani cal l y adj ust abl e segment ed el ast omer  seal .

d.   Al l  penet r at i ons t hr ough t he boundar y of  r ooms/ ar eas i dent i f i ed as 
secur e space ar ea must  meet  I CS 705- 1.
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3. 4. 9   Escut cheons

Escut cheons must  be pr ovi ded f or  pi pe penet r at i on i n f i ni shed ar eas of  
cei l i ngs,  f l oor s and wal l s.   Escut cheons must  be secur el y f ast ened t o t he 
pi pe at  sur f aces t hr ough whi ch pi pi ng passes.

3. 4. 10   I nspect or ' s Test  Connect i on

Unl ess ot her wi se i ndi cat ed,  t he t est  connect i on must  consi st  of  25- mm pi pe 
connect ed [ t o t he r emot e br anch l i ne] [ at  t he r i ser  as a combi nat i on t est  
and dr ai n val ve] ;  a t est  val ve l ocat ed appr oxi mat el y 2 met er s above t he 
f l oor ;  a smoot h bor e br ass out l et  equi val ent  t o t he smal l est  or i f i ce 
spr i nkl er  used i n t he syst em;  and a pai nt ed met al  i dent i f i cat i on s i gn 
af f i xed t o t he val ve wi t h t he wor ds " I nspect or ' s Test " .   Al l  t est  
connect i on pi pi ng must  be i nsi de of  t he bui l di ng and penet r at e t he 
ext er i or  wal l  at  t he l ocat i on of  t he di schar ge or i f i ce onl y.   The 
di schar ge or i f i ce must  be l ocat ed out si de t he bui l di ng wal l  no mor e t han 
0. 6 met er s above f i ni shed gr ade,  di r ect ed so as not  t o cause damage t o 
adj acent  const r uct i on or  l andscapi ng dur i ng f ul l  f l ow di schar ge,  or  t o t he 
sani t ar y sewer .   Di schar ge t o t he ext er i or  must  not  i nt er f er e wi t h exi t i ng 
f r om t he f aci l i t y .   Wat er  di schar ge or  r unof f  must  not  cr oss t he pat h of  
egr ess f r om t he bui l di ng.   Do not  di schar ge t o t he r oof .   Di schar ge t o 
f l oor  dr ai ns,  j ani t or  s i nks or  s i mi l ar  f i x t ur es i s not  per mi t t ed.

Pr ovi de concr et e spl ash bl ocks at  al l  dr ai n and i nspect or ' s t est  
connect i on di schar ge l ocat i ons i f  not  di schar gi ng t o a concr et e sur f ace.   
Spl ash bl ocks must  be l ar ge enough t o mi t i gat e er osi on and not  become 
di s l odged dur i ng a f ul l  f l ow of  t he dr ai n.   Ensur e al l  di schar ged wat er  
dr ai ns away f r om t he f aci l i t y  and does not  cause pr oper t y damage.

3. 4. 11   Backf l ow Pr event er

Locat e wi t hi n t he bui l di ng or  i n a heat ed encl osur e i n l ocat i ons subj ect  
t o f r eezi ng.   For  heat ed encl osur es,  pr ovi de a l ow t emper at ur e super vi sor y 
al ar m connect ed t o t he f aci l i t y  f i r e al ar m syst em.   Heat  t r ace i s not  
per mi t t ed t o be used.

I nst al l  backf l ow pr event er s so t hat  t he bot t om of  t he assembl y i s a 
mi ni mum of  150 mm above t he f i ni shed f l oor / gr ade.   I nst al l  hor i zont al  
backf l ow pr event er s so t hat  t he bot t om of  t he assembl y i s no gr eat er  t han 
[ _____] 610 mm above t he f i ni shed f l oor / gr ade.   I nst al l  ver t i cal  backf l ow 
pr event er s so t hat  t he upper  oper at i ng handwheel  i s no mor e t han [ _____]
1. 8 met er s above t he f i ni shed f l oor / gr ade.   Cl ear ance ar ound cont r ol  val ve 
handl es must  be mi ni mum 150 mm above gr ade/ f i ni shed f l oor  and away f r om 
wal l s.

[ 3. 4. 11. 1   Test  Connect i on

Pr ovi de downst r eam of  t he backf l ow pr event i on assembl y UL 668 hose val ves 
wi t h 65- mm Nat i onal  St andar d mal e hose t hr eads wi t h cap and chai n.   
Pr ovi de one val ve f or  each 946 L/ mi n of  syst em demand or  f r act i on 
t her eof .   Pr ovi de a per manent  s i gn i n accor dance wi t h par agr aph ent i t l ed 
" I dent i f i cat i on Si gns"  whi ch r eads,  " Test  Val ve" .   I ndi cat e l ocat i on of  
t est  header .   I f  an ext er i or  connect i on,  pr ovi de a cont r ol  val ve i nsi de a 
heat ed mechani cal  r oom t o pr event  f r eezi ng.

] 3. 4. 12   Dr ai ns

a.   Mai n dr ai n pi pi ng must  be pr ovi ded t o di schar ge [ at  a saf e poi nt  
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out si de t he bui l di ng,  no mor e t han 0. 6 met er s above f i ni shed gr ade] [ at  
t he l ocat i on i ndi cat ed] [ t o t he sani t ar y sewer ] .   Pr ovi de a concr et e 
spl ash bl ock at  dr ai n out l et .   Di schar ge t o t he ext er i or  must  not  
i nt er f er e wi t h exi t i ng f r om t he f aci l i t y .   Wat er  di schar ge or  r unof f  
must  not  cr oss t he pat h of  egr ess f r om t he bui l di ng.

b.   Auxi l i ar y dr ai ns must  be pr ovi ded as r equi r ed by NFPA 13.   Auxi l i ar y 
dr ai ns ar e per mi t t ed t o di schar ge t o a f l oor  dr ai n i f  t he dr ai n i s 
s i zed t o accommodat e f ul l  f l ow ( mi n 151 L/ mi n) .   Di schar ge t o ser vi ce 
s i nks or  s i mi l ar  pl umbi ng f i xt ur es i s not  per mi t t ed.

3. 4. 13   I nst al l at i on of  Fi r e Depar t ment  Connect i on

Connect i on must  be mount ed [ on t he ext er i or  wal l  appr oxi mat el y 900 mm 
above f i ni shed gr ade] [ adj acent  t o and on t he spr i nkl er  syst em si de of  t he 
backf l ow pr event er ] .   The pi pi ng bet ween t he connect i on and t he check 
val ve must  be pr ovi ded wi t h an aut omat i c dr i p i n accor dance wi t h NFPA 13 
and pi ped t o dr ai n t o t he out si de or  a f l oor  dr ai n wi t hi n t he same r oom.

3. 4. 14   I dent i f i cat i on Si gns

Si gns must  be af f i xed t o each cont r ol  val ve,  i nspect or  t est  val ve,  mai n 
dr ai n,  auxi l i ar y dr ai n,  t est  val ve,  and si mi l ar  val ves as appr opr i at e or  
as r equi r ed by NFPA 13.   Mai n dr ai n t est  r esul t s must  be et ched i nt o mai n 
dr ai n i dent i f i cat i on s i gn.   Hydr aul i c desi gn dat a must  be et ched i nt o t he 
namepl at es and per manent l y af f i xed t o each spr i nkl er  r i ser  as speci f i ed i n 
NFPA 13.   Pr ovi de l abel i ng on t he sur f aces of  al l  f eed and cr oss mai ns t o 
show t he pi pe f unct i on ( e. g. ,  " Spr i nkl er  Syst em" ,  " Fi r e Depar t ment  
Connect i on" ,  " St andpi pe" )  and nor mal  val ve posi t i on ( e. g.  " Nor mal l y Open" ,  
" Nor mal l y Cl osed" ) .   For  pi pe si zes 100 mm and l ar ger  pr ovi de whi t e 
pai nt ed st enci l ed l et t er s and ar r ows,  a mi ni mum of  50 mm i n hei ght  and 
vi s i bl e f r om at  l east  t wo si des when vi ewed f r om t he f l oor .   For  pi pe 
si zes l ess t han 100 mm,  pr ovi de whi t e pai nt ed st enci l ed l et t er s and 
ar r ows,  a mi ni mum of  18 mm i n hei ght  and vi s i bl e f r om t he f l oor . [   Pr ovi de 
pr oper l y l et t er ed and appr oved met al  s i gn t o el evat or  f l ow swi t ch st at i ng 
t he c i r cui t s '  vol t age,  and i dent i f y t he swi t ch as an " El evat or  Power  Shunt  
Fl ow Swi t ch" . ]

3. 5   ELECTRI CAL

Except  as modi f i ed her ei n,  el ect r i c equi pment  and wi r i ng must  be i n 
accor dance wi t h Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM. [   Al ar m 
si gnal  wi r i ng connect ed t o t he bui l di ng f i r e al ar m cont r ol  syst em must  be 
by t he f i r e al ar m i nst al l er . ]

3. 6   PAI NTI NG

Col or  code mar k pi pi ng [ r ed] [ as speci f i ed i n Sect i on 09 90 00 PAI NTS AND 
COATI NGS] .

3. 7   FI ELD QUALI TY CONTROL

3. 7. 1   Test  Pr ocedur es

Submi t  det ai l ed t est  pr ocedur es,  pr epar ed and si gned by t he NI CET Level  
[ I I I ] [  or  ] [ I V]  Fi r e Spr i nkl er  Techni c i an,  and t he r epr esent at i ve of  t he 
i nst al l i ng company, [  and r evi ewed by t he QFPE]  [ 60] [ _____]  days pr i or  t o 
per f or mi ng syst em t est s.   Det ai l ed t est  pr ocedur es must  l i s t  al l  
component s of  t he i nst al l ed syst em.   Test  pr ocedur es must  i ncl ude sequence 
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of  t est i ng,  t i me est i mat e f or  each t est ,  and sampl e t est  dat a f or ms.   The 
t est  dat a f or ms must  be i n a check- of f  f or mat  ( pass/ f ai l  wi t h space t o add 
appl i cabl e t est  dat a;  s i mi l ar  t o t he f or ms i n NFPA 13 . )   The t est  
pr ocedur es and accompanyi ng t est  dat a f or ms must  be used f or  t he 
pr e- Gover nment  t est i ng and t he Gover nment  f i nal  t est i ng.

a.   Pr ovi de space t o i dent i f y t he dat e and t i me of  each t est .   Pr ovi de 
space t o i dent i f y t he names and si gnat ur es of  t he i ndi v i dual s 
conduct i ng and wi t nessi ng each t est .

3. 7. 2   Pr e- Gover nment  Test i ng

3. 7. 2. 1   Ver i f i cat i on of  Compl i ant  I nst al l at i on

Conduct  i nspect i ons and t est s t o ensur e t hat  equi pment  i s f unct i oni ng 
pr oper l y.   Test s must  meet  t he r equi r ement s of  par agr aph ent i t l ed " Mi ni mum 
Syst em Test s"  and " Syst em Accept ance"  as not ed i n NFPA 13.   The Cont r act or  
[ and QFPE]  must  be i n at t endance at  t he pr e- Gover nment  t est i ng t o make 
necessar y adj ust ment s.   Af t er  i nspect i on and t est i ng i s compl et e,  pr ovi de 
a s i gned Ver i f i cat i on of  Compl i ant  I nst al l at i on l et t er  by t he QFPE t hat  
t he i nst al l at i on i s compl et e,  compl i ant  wi t h t he speci f i cat i on and f ul l y 
oper abl e.   The l et t er  must  i ncl ude t he names and t i t l es of  t he wi t nesses 
t o t he pr e- Gover nment  t est s.   Pr ovi de al l  compl et i on document at i on as 
r equi r ed by NFPA 13 and t he t est  r epor t s not ed bel ow.

a.   NFPA 13 Abovegr ound Mat er i al  and Test  Cer t i f i cat e

b.   NFPA 13 Under gr ound Mat er i al  and Test  Cer t i f i cat e

3. 7. 2. 2   Request  f or  Gover nment  Fi nal  Test

When t he ver i f i cat i on of  compl i ant  i nst al l at i on has been compl et ed,  submi t  
a f or mal  r equest  f or  Gover nment  f i nal  t est  t o t he [ _____] [ Desi gnat ed Fi r e 
Pr ot ect i on Engi neer  ( DFPE) ] [ Cont r act i ng Of f i cer s Desi gnat ed Repr esent at i ve 
( COR) ] .   Gover nment  f i nal  t est i ng wi l l  not  be schedul ed unt i l  t he DFPE has 
r ecei ved copi es of  t he r equest  f or  Gover nment  f i nal  t est i ng and 
Ver i f i cat i on of  Compl i ant  I nst al l at i on l et t er  wi t h al l  r equi r ed r epor t s.   
Gover nment  f i nal  t est i ng wi l l  not  be per f or med unt i l  af t er  t he connect i ons 
t o t he [ bui l di ng f i r e al ar m syst em] [ i nst al l at i on f i r e al ar m r epor t i ng 
syst em]   have been compl et ed and t est ed t o conf i r m communi cat i ons ar e 
f ul l y  f unct i onal .   Submi t  r equest  f or  t est  at  l east  [ 15] [ _____]  cal endar  
days pr i or  t o t he r equest ed t est  dat e.

3. 7. 3   Cor r ect i on of  Def i c i enci es

I f  equi pment  was f ound t o be def ect i ve or  non- compl i ant  wi t h cont r act  
r equi r ement s,  per f or m cor r ect i ve act i ons and r epeat  t he t est s.   Test s must  
be conduct ed and r epeat ed i f  necessar y unt i l  t he syst em has been 
demonst r at ed t o compl y wi t h al l  cont r act  r equi r ement s.

3. 7. 4   Gover nment  Fi nal  Test s

The t est s must  be per f or med i n accor dance wi t h t he appr oved t est  
pr ocedur es i n t he pr esence of  t he DFPE.   Fur ni sh i nst r ument s and per sonnel  
r equi r ed f or  t he t est s.   The f ol l owi ng must  be pr ovi ded at  t he j ob s i t e 
f or  Gover nment  Fi nal  Test i ng:

a.   The manuf act ur er ' s t echni cal  r epr esent at i ve.
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[ b.   The cont r act or ' s Qual i f i ed Fi r e Pr ot ect i on Engi neer  ( QFPE) . ]

 c.   Mar ked- up r ed l i ne dr awi ngs of  t he syst em as act ual l y i nst al l ed.

 Gover nment  Fi nal  Test s wi l l  be wi t nessed by t he [ _____] ,  [ Desi gnat ed Fi r e 
Pr ot ect i on Engi neer ] [ Cont r act i ng Of f i cer ] [ ,  Qual i f i ed Fi r e Pr ot ect i on 
Engi neer  ( QFPE) ] .   At  t hi s t i me,  al l  r equi r ed t est s not ed i n t he par agr aph 
" Mi ni mum Syst em Test s"  must  be r epeat ed at  t hei r  di scr et i on.

3. 8   MI NI MUM SYSTEM TESTS

The syst em,  i ncl udi ng t he under gr ound wat er  mai ns,  and t he abovegr ound 
pi pi ng and syst em component s,  must  be t est ed t o ensur e t hat  equi pment  and 
component s f unct i on as i nt ended.   The under gr ound and abovegr ound i nt er i or  
pi pi ng syst ems and at t ached appur t enances subj ect ed t o syst em wor ki ng 
pr essur e must  be t est ed i n accor dance wi t h NFPA 13 and NFPA 24.

3. 8. 1   Under gr ound Pi pi ng

3. 8. 1. 1   Fl ushi ng

Under gr ound pi pi ng must  be f l ushed at  a mi ni mum of  3 mps i n accor dance 
wi t h NFPA 24.

3. 8. 1. 2   Hydr ost at i c Test

New under gr ound pi pi ng must  be hydr ost at i cal l y t est ed i n accor dance wi t h 
NFPA 24.

3. 8. 2   Abovegr ound Pi pi ng

3. 8. 2. 1   Hydr ost at i c Test

Abovegr ound pi pi ng must  be hydr ost at i cal l y t est ed i n accor dance wi t h 
NFPA 13.   Ther e must  be no dr op i n gauge pr essur e or  v i s i bl e l eakage when 
t he syst em i s subj ect ed t o t he hydr ost at i c t est .   The t est  pr essur e must  
be r ead f r om a gauge l ocat ed at  t he l ow el evat i on poi nt  of  t he syst em or  
por t i on bei ng t est ed.

3. 8. 2. 2   Backf l ow Pr event i on Assembl y For war d Fl ow Test

Each backf l ow pr event i on assembl y must  be t est ed at  syst em f l ow demand,  
i ncl udi ng al l  appl i cabl e hose st r eams,  as speci f i ed i n NFPA 13.   The 
Cont r act or  must  pr ovi de al l  equi pment  and i nst r ument s necessar y t o conduct  
a compl et e f or war d f l ow t est ,  i ncl udi ng 65- mm di amet er  hoses,  pl aypi pe 
nozzl es or  f l ow di f f user s,  cal i br at ed pr essur e gauges,  and pi t ot  t ube 
gauge.   The Cont r act or  must  pr ovi de al l  necessar y suppor t s t o saf el y 
secur e hoses and nozzl es dur i ng t he t est .   At  t he syst em demand f l ow,  t he 
pr essur e r eadi ngs and pr essur e dr op ( f r i c t i on l oss)  acr oss t he assembl y 
must  be r ecor ded.   A met al  pl acar d must  be pr ovi ded on t he backf l ow 
pr event i on assembl y t hat  l i s t s t he pr essur e r eadi ngs bot h upst r eam and 
downst r eam of  t he assembl y,  t ot al  pr essur e dr op,  and t he syst em t est  f l ow 
r at e det er mi ned dur i ng t he pr el i mi nar y t est i ng.   The pr essur e dr op must  be 
compar ed t o t he manuf act ur er ' s dat a and t he r eadi ngs obser ved dur i ng t he 
f i nal  i nspect i ons and t est s.

3. 8. 3   Mai n Dr ai n Fl ow Test

Fol l owi ng f l ushi ng of  t he under gr ound pi pi ng,  a mai n dr ai n t est  must  be 
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made t o ver i f y t he adequacy of  t he wat er  suppl y.   St at i c and r esi dual  
pr essur es must  be r ecor ded on t he cer t i f i cat e speci f i ed i n par agr aph 
SUBMI TTALS.

3. 9   SYSTEM ACCEPTANCE

Fol l owi ng accept ance of  t he syst em,  as- bui l t  dr awi ngs and O&M manual s must  
be del i ver ed t o t he Cont r act i ng Of f i cer  f or  r evi ew and accept ance.   Submi t  
s i x set s of  det ai l ed as- bui l t  dr awi ngs.   The dr awi ngs must  show t he syst em 
as i nst al l ed,  i ncl udi ng devi at i ons f r om bot h t he pr oj ect  dr awi ngs and t he 
appr oved shop dr awi ngs.   These dr awi ngs must  be submi t t ed wi t hi n t wo weeks 
af t er  t he f i nal  accept ance t est  of  t he syst em.   At  l east  one set  of  
as- bui l t  ( mar ked- up)  dr awi ngs must  be pr ovi ded at  t he t i me of ,  or  pr i or  t o 
t he f i nal  accept ance t est .

[ a.   Pr ovi de one set  of  f ul l  s i ze paper  as- bui l t  dr awi ngs and schemat i cs.   
The dr awi ngs must  be pr epar ed el ect r oni cal l y and si zed no l ess t han 
t he cont r act  dr awi ngs. ]   [ Fur ni sh one set  of  CDs or  DVDs  cont ai ni ng 
sof t war e back- up and CAD based dr awi ngs i n l at est  ver si on of  
[ Mi cr oSt at i on] [ Aut oCAD,  ] DXF and por t abl e document  f or mat s of  as- bui l t  
dr awi ngs and schemat i cs. ]

b.   Pr ovi de oper at i ng and mai nt enance ( O&M)  i nst r uct i ons.

3. 10   ONSI TE TRAI NI NG

Conduct  a t r ai ni ng cour se f or  t he r espondi ng f i r e depar t ment  and oper at i ng 
and mai nt enance per sonnel  as desi gnat ed by t he Cont r act i ng Of f i cer .   
Tr ai ni ng must  be per f or med on t wo separ at e days ( t o accommodat e di f f er ent  
shi f t s of  Fi r e Depar t ment  per sonnel )  f or  a per i od of  [ _____] [ 4]  hour s of  
nor mal  wor ki ng t i me and must  st ar t  af t er  t he syst em i s f unct i onal l y 
compl et e and af t er  t he f i nal  accept ance t est .   The on- si t e t r ai ni ng must  
cover  al l  of  t he i t ems cont ai ned i n t he appr oved Oper at i ng and Mai nt enance 
I nst r uct i ons.

        - -  End of  Sect i on - -
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SECTI ON 21 30 00

FI RE PUMPS
04/ 08

PART 1   GENERAL

1. 1   SUMMARY

Except  as modi f i ed i n t hi s Sect i on or  on t he dr awi ngs,  i nst al l  f i r e pumps 
i n conf or mance wi t h NFPA 20,  NFPA 70,  and NFPA 72.   I n t he event  of  a 
conf l i c t  bet ween speci f i c  pr ovi s i ons of  t hi s speci f i cat i on and appl i cabl e 
NFPA st andar ds,  t hi s speci f i cat i on gover ns.   Devi ces and equi pment  f or  
f i r e pr ot ect i on ser vi ce must  be UL Fi r e Pr ot  Di r  l i s t ed or  FM APP GUI DE 
appr oved.   I nt er pr et  al l  r ef er ence t o t he aut hor i t y havi ng j ur i sdi ct i on t o 
mean t he Cont r act i ng Of f i cer .

1. 2   SEQUENCI NG

1. 2. 1   Pr i mar y Fi r e Pump

Pr i mar y f i r e pump shal l  [ aut omat i cal l y oper at e when t he pr essur e dr ops t o 
[ 758] [ _____]  kPa]  [ aut omat i cal l y upon t r i ppi ng of  t he [ _____]  spr i nkl er  
syst em] [ ,  [ and] [ or ]  manual l y when t he st ar t er  i s oper at ed] .   [ Pump[ s]  
shal l  cont i nue t o r un unt i l  shut  down manual l y. ]   [ Pump[ s]  shal l  
aut omat i cal l y shut  down af t er  a r unni ng t i me of  [ _____]  mi nut es unl ess 
manual l y shut down. ]   The f i r e pump shal l  aut omat i cal l y st op oper at i ng when 
t he syst em pr essur e r eaches [ 862] [ _____]  kPa and af t er  t he f i r e pump has 
oper at ed f or  t he mi ni mum pump r un t i me speci f i ed her ei n.

1. 2. 2   Secondar y Fi r e Pump

Secondar y f i r e pump shal l  oper at e at  69 kPa i ncr ement s,  set  bel ow t he 
pr i mar y f i r e pump st ar t i ng pr essur e.   The f i r e pump shal l  aut omat i cal l y 
st op r unni ng at  [ 862] [ _____]  kPa and af t er  t he f i r e pump has oper at ed f or  
t he mi ni mum pump r un t i me.   Fi r e pumps shal l  be pr event ed f r om st ar t i ng 
s i mul t aneousl y and shal l  st ar t  sequent i al l y  at  i nt er val s of  5 t o 10 
seconds.

1. 2. 3   Pr essur e Mai nt enance Pump

Pr essur e mai nt enance pump shal l  oper at e when t he syst em pr essur e dr ops t o 
[ 793] [ _____]  kPa.   Pump shal l  aut omat i cal l y st op when t he syst em pr essur e 
r eaches [ 862] [ _____]  kPa and af t er  t he pump has oper at ed f or  t he mi ni mum 
pump r un t i me speci f i ed her ei n.

1. 3   FI RE PUMP I NSTALLATI ON RELATED SUBMI TTALS

[ Per f or m wor k speci f i ed i n t hi s sect i on under  t he super vi s i on of  and 
cer t i f i ed by t he Fi r e Pr ot ect i on Speci al i st  who i s  cer t i f i ed as a Level  
[ I I I ]  [ I V]  Techni c i an by Nat i onal  I nst i t ut e f or  Cer t i f i cat i on i n 
Engi neer i ng Technol ogi es ( NI CET)  i n t he [ Aut omat i c Spr i nkl er  Syst em]  
[ Speci al  Hazar ds Suppr essi on Syst em]  Layout  subf i el d of  Fi r e Pr ot ect i on 
Engi neer i ng Technol ogy i n accor dance wi t h NI CET 1014- 7. ]  

[ Per f or m wor k speci f i ed i n t hi s sect i on under  t he super vi s i on of  or  
pr epar ed by t he by f i r e pr ot ect i on speci al i st  who i s t he QFPE as st at ed i n 
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par agr aph 1. 7. 1. ]  

The Fi r e Pr ot ect i on Speci al i st  shal l  pr epar e a l i s t  of  t he submi t t al s,  
f r om t he Cont r act  Submi t t al  Regi st er ,  t hat  r el at e t o t he successf ul  
i nst al l at i on of  t he f i r e pump( s) ,  no l at er  t han [ 7]  [ _____]  days af t er  t he 
appr oval  of  t he Fi r e Pr ot ect i on Speci al i st  and t he Manuf act ur er ' s 
Repr esent at i ve.   The submi t t al s i dent i f i ed on t hi s l i s t  shal l  be 
accompani ed by a l et t er  of  appr oval  s i gned and dat ed by t he Fi r e 
Pr ot ect i on Speci al i st  when submi t t ed t o t he Gover nment .

1. 4   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

AMERI CAN WATER WORKS ASSOCI ATI ON ( AWWA)

AWWA 10084 ( 2005)  St andar d Met hods f or  t he 
Exami nat i on of  Wat er  and Wast ewat er

AWWA B300 ( 2010;  Addenda 2011)  Hypochl or i t es

AWWA B301 ( 2010)  Li qui d Chl or i ne

AWWA C104/ A21. 4 ( 2016)  Cement - Mor t ar  Li ni ng f or  
Duct i l e- I r on Pi pe and Fi t t i ngs f or  Wat er

AWWA C110/ A21. 10 ( 2012)  Duct i l e- I r on and Gr ay- I r on Fi t t i ngs 
f or  Wat er

AWWA C111/ A21. 11 ( 2017)  Rubber - Gasket  Joi nt s f or  
Duct i l e- I r on Pr essur e Pi pe and Fi t t i ngs

AWWA C151/ A21. 51 ( 2017)  Duct i l e- I r on Pi pe,  Cent r i f ugal l y 
Cast

AWWA C500 ( 2009)  Met al - Seat ed Gat e Val ves f or  Wat er  
Suppl y Ser vi ce

AWWA C606 ( 2015)  Gr ooved and Shoul der ed Joi nt s

AMERI CAN SOCI ETY OF MECHANI CAL ENGI NEERS ( ASME)

ASME B16. 11 ( 2016)  For ged Fi t t i ngs,  Socket - Wel di ng and 
Thr eaded

ASME B16. 18 ( 2021)  Cast  Copper  Al l oy Sol der  Joi nt  
Pr essur e Fi t t i ngs

ASME B16. 21 ( 2016)  Nonmet al l i c  Fl at  Gasket s f or  Pi pe 
Fl anges

ASME B16. 22 ( 2021)  Wr ought  Copper  and Copper  Al l oy 
Sol der - Joi nt  Pr essur e Fi t t i ngs

ASME B16. 26 ( 2013)  St andar d f or  Cast  Copper  Al l oy 
Fi t t i ngs f or  Fl ar ed Copper  Tubes
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ASME B16. 3 ( 2021)  Mal l eabl e I r on Thr eaded Fi t t i ngs,  
Cl asses 150 and 300

ASME B16. 39 ( 2020)  St andar d f or  Mal l eabl e I r on 
Thr eaded Pi pe Uni ons;  Cl asses 150,  250,  
and 300

ASME B16. 5 ( 2017)  Pi pe Fl anges and Fl anged Fi t t i ngs 
NPS 1/ 2 Thr ough NPS 24 Met r i c/ I nch St andar d

ASME B16. 9 ( 2018)  Fact or y- Made Wr ought  But t wel di ng 
Fi t t i ngs

ASME B31. 1 ( 2016;  Er r at a 2016)  Power  Pi pi ng

ASTM I NTERNATI ONAL ( ASTM)

ASTM A183 ( 2014;  R 2020)  St andar d Speci f i cat i on f or  
Car bon St eel  Tr ack Bol t s and Nut s

ASTM A193/ A193M ( 2017)  St andar d Speci f i cat i on f or  
Al l oy- St eel  and St ai nl ess St eel  Bol t i ng 
Mat er i al s f or  Hi gh- Temper at ur e Ser vi ce and 
Ot her  Speci al  Pur pose Appl i cat i ons

ASTM A194/ A194M ( 2018)  St andar d Speci f i cat i on f or  Car bon 
St eel ,  Al l oy St eel ,  and St ai nl ess St eel  
Nut s f or  Bol t s f or  Hi gh- Pr essur e or  
Hi gh- Temper at ur e Ser vi ce,  or  Bot h

ASTM A449 ( 2014;  R 2020)  St andar d Speci f i cat i on f or  
Hex Cap Scr ews,  Bol t s,  and St uds,  St eel ,  
Heat  Tr eat ed,  120/ 105/ 90 ksi  Mi ni mum 
Tensi l e St r engt h,  Gener al  Use

ASTM A47/ A47M ( 1999;  R 2018;  E 2018)  St andar d 
Speci f i cat i on f or  Fer r i t i c  Mal l eabl e I r on 
Cast i ngs

ASTM A53/ A53M ( 2020)  St andar d Speci f i cat i on f or  Pi pe,  
St eel ,  Bl ack and Hot - Di pped,  Zi nc- Coat ed,  
Wel ded and Seaml ess

ASTM A536 ( 1984;  R 2019;  E 2019)  St andar d 
Speci f i cat i on f or  Duct i l e I r on Cast i ngs

ASTM A563M ( 2007;  R 2013)  St andar d Speci f i cat i on f or  
Car bon and Al l oy St eel  Nut s ( Met r i c)

ASTM A795/ A795M ( 2013)  St andar d Speci f i cat i on f or  Bl ack 
and Hot - Di pped Zi nc- Coat ed ( Gal vani zed)  
Wel ded and Seaml ess St eel  Pi pe f or  Fi r e 
Pr ot ect i on Use

ASTM B135M ( 2010)  St andar d Speci f i cat i on f or  Seaml ess 
Br ass Tube ( Met r i c)

ASTM B42 ( 2020)  St andar d Speci f i cat i on f or  Seaml ess 
Copper  Pi pe,  St andar d Si zes
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ASTM B62 ( 2017)  St andar d Speci f i cat i on f or  
Composi t i on Br onze or  Ounce Met al  Cast i ngs

ASTM B75/ B75M ( 2020)  St andar d Speci f i cat i on f or  Seaml ess 
Copper  Tube

ASTM B88M ( 2020)  St andar d Speci f i cat i on f or  Seaml ess 
Copper  Wat er  Tube ( Met r i c)

ASTM C533 ( 2017)  St andar d Speci f i cat i on f or  Cal c i um 
Si l i cat e Bl ock and Pi pe Ther mal  I nsul at i on

ASTM D2000 ( 2012;  R 2017)  St andar d Cl assi f i cat i on 
Syst em f or  Rubber  Pr oduct s i n Aut omot i ve 
Appl i cat i ons

ASTM D3308 ( 2012;  R 2017)  PSt andar d Speci f i cat i on f or  
TFE Resi n Ski ved Tape

ASTM F436M ( 2011)  Har dened St eel  Washer s ( Met r i c)

FM GLOBAL ( FM)

FM APP GUI DE ( updat ed on- l i ne)  Appr oval  Gui de 
ht t p: / / www. appr oval gui de. com/

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS 
I NDUSTRY ( MSS)

MSS SP- 58 ( 2009)  Pi pe Hanger s and Suppor t s -  
Mat er i al s,  Desi gn and Manuf act ur e,  
Sel ect i on,  Appl i cat i on,  and I nst al l at i on

MSS SP- 80 ( 2019)  Br onze Gat e,  Gl obe,  Angl e and Check 
Val ves

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA MG 1 ( 2021)  Mot or s and Gener at or s

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 1963 ( 2019)  St andar d f or  Fi r e Hose Connect i ons

NFPA 20 ( 2016;  ERTA 2016)  St andar d f or  t he 
I nst al l at i on of  St at i onar y Pumps f or  Fi r e 
Pr ot ect i on

NFPA 24 ( 2019;  TI A 19- 1)  St andar d f or  t he 
I nst al l at i on of  Pr i vat e Fi r e Ser vi ce Mai ns 
and Thei r  Appur t enances

NFPA 37 ( 2018)  St andar d f or  t he I nst al l at i on and 
Use of  St at i onar y Combust i on Engi nes and 
Gas Tur bi nes

NFPA 70 ( 2023;  ERTA 7 2023;  TI A 23- 15)  Nat i onal  
El ect r i cal  Code
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NFPA 72 ( 2022;  ERTA 22- 1)  Nat i onal  Fi r e Al ar m and 
Si gnal i ng Code

NATI ONAL I NSTI TUTE FOR CERTI FI CATI ON I N ENGI NEERI NG TECHNOLOGI ES 
( NI CET)

NI CET 1014- 7 ( 2012)  Pr ogr am Det ai l  Manual  f or  
Cer t i f i cat i on i n t he Fi el d of  Fi r e 
Pr ot ect i on Engi neer i ng Technol ogy ( Fi el d 
Code 003)  Subf i el d of  Aut omat i c Spr i nkl er  
Syst em Layout

UNDERWRI TERS LABORATORI ES ( UL)

UL 1247 ( 2007;  Repr i nt  Apr  2014)  Di esel  Engi nes 
f or  Dr i v i ng St at i onar y Fi r e Pumps

UL 142 ( 2006;  Repr i nt  Jul  2013)  St eel  Abovegr ound 
Tanks f or  Fl ammabl e and Combust i bl e Li qui ds

UL 262 ( 2004;  Repr i nt  Oct  2011)  Gat e Val ves f or  
Fi r e- Pr ot ect i on Ser vi ce

UL 448 ( 2007;  Repr i nt  Jan 2016)  Cent r i f ugal  
St at i onar y Pumps f or  Fi r e- Pr ot ect i on 
Ser vi ce

UL 80 ( 2007;  Repr i nt  Jan 2014)  St andar d f or  
St eel  Tanks f or  Oi l - Bur ner  Fuel s and Ot her  
Combust i bl e Li qui ds

UL Fi r e Pr ot  Di r ( 2020)  Fi r e Pr ot ect i on Equi pment  Di r ect or y

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S B 2301 ( 2013)  Scr ewed Type Mal l eabl e Cast  I r on 
Pi pe Fi t t i ngs

JI S B 2311 ( 2015)  St eel  But t - Wel di ng Pi pe Fi t t i ngs 
f or  Or di nar y Use

JI S G 3452 ( 2016)  Car bon St eel  Pi pes f or  Or di nar y 
  Pi pi ng ( Amendment  1)

1. 5   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  [ Cont r act or  Qual i t y 
Cont r ol  appr oval . ]  [ i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng 
t he " G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  
f or  t he Gover nment . ]

Submi t t al s wi t h an " S"  ar e f or  i ncl usi on i n t he Sust ai nabi l i t y  eNot ebook,  
i n conf or mance t o Sect i on 01 33 29 SUSTAI NABI LI TY REPORTI NG.   Submi t  t he 
f ol l owi ng i n accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 01 Pr econst r uct i on Submi t t al s
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Fi r e Pump I nst al l at i on Rel at ed Submi t t al s

Fi r e Pr ot ect i on Speci al i st ;  G[ ,  [ _____] ]

  No l at er  t han [ 14]  [ _____]  days af t er  t he Not i ce t o Pr oceed and 
pr i or  t o t he submi t t al  of  t he f i r e pump i nst al l at i on dr awi ngs

SD- 02 Shop Dr awi ngs

I nst al l at i on Dr awi ngs;  G[ ,  [ _____] ]

  [ 3]  [ _____]  copi es

As- Bui l t  Dr awi ngs;  G[ ,  [ _____] ]

Pi pi ng Layout ;  G[ ,  [ _____] ]

Pump Room;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

Cat al og Dat a;  G[ ,  [ _____] ]

Spar e Par t s

Pr el i mi nar y Test s

  At  l east  [ 14]  [ _____]  days pr i or  t o t he pr oposed dat e and t i me 
t o begi n Pr el i mi nar y Test s

Fi el d Test s;  G[ ,  [ _____] ]

  At  l east  2 weeks bef or e st ar t i ng f i el d t est s

Manuf act ur er ' s Repr esent at i ve;  G[ ,  [ _____] ]

Fi el d Tr ai ni ng;  G[ ,  [ _____] ]

Fi nal  Accept ance Test

SD- 06 Test  Repor t s

Pr el i mi nar y Test s

  [ 3]  [ _____]  copi es of  t he compl et ed Pr el i mi nar y Test s Repor t s,  
no l at er  t hat  [ 7]  [ _____]  days af t er  t he compl et i on of  t he 
Pr el i mi nar y Test s.

SD- 07 Cer t i f i cat es

Fi r e Pr ot ect i on Speci al i st

  No l at er  t han [ 14]  [ _____]  days af t er  t he Not i ce t o Pr oceed and 
pr i or  t o t he submi t t al  of  t he f i r e pump i nst al l at i on dr awi ngs

Qual i f i cat i ons of  Wel der s

Qual i f i cat i ons of  I nst al l er
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Pr el i mi nar y Test  Cer t i f i cat i on

Fi nal  Test  Cer t i f i cat i on

SD- 10 Oper at i on and Mai nt enance Dat a

Oper at i ng and Mai nt enance I nst r uct i ons;  G[ ,  [ _____] ]

  At  l east  [ 14]  [ _____]  days pr i or  t o conduct i ng f i el d t r ai ni ng

Fl ow Met er

  Submi t  Dat a Package 2 f or  f l ow met er  and cont r ol l er s i n 
accor dance wi t h Sect i on 01 78 23 OPERATI ON AND MAI NTENANCE DATA.

1. 6   EXTRA MATERI ALS

Submi t  Spar e Par t s dat a f or  each di f f er ent  i t em of  equi pment  and mat er i al  
speci f i ed.   The dat a shal l  i ncl ude a compl et e l i s t  of  par t s and suppl i es,  
wi t h cur r ent  uni t  pr i ces and sour ce of  suppl y,  and a l i s t  of  par t s 
r ecommended by t he manuf act ur er  t o be r epl aced af t er  1 year  and 3 year s of  
ser vi ce.   I ncl ude a l i s t  of  speci al  t ool s and t est  equi pment  r equi r ed f or  
mai nt enance and t est i ng of  t he pr oduct s suppl i ed by t he Cont r act or .

1. 7   QUALI TY ASSURANCE

1. 7. 1   Qual i t y Cont r ol  Fi r e Pr ot ect i on Engi neer

A QFPE ( Qual i t y Cont r ol  Fi r e Pr ot ect i on Engi neer ) shal l  be an i ni di v i dual  
who i s a r egi st er ed pr of essi onal  engi neer i ng who has passed t he f i r e 
pr ot ect i on engi neer i ng wr i t t en exami nat i on admi ni st er ed by t he Nat i onal  
Counci l  of  Exami ner s f or  Engi neer i ng and Sur veys ( NCESES) .  The r ol e of  t he 
QFPE shal l  be t o r evi ew and appr ove t he const r uct i on dr awi ngs,  
cal cul at i ons,  mat er i al  dat a sheet s and  must  moni t or  t he i nst al l at i on of  
t he f i r e pr ot ect i on syst ems and cer t i f y i n wr i t i ng t hat  t he f i r e 
pr ot ect i on syst ems have been const r uct ed and oper at e as i nt ended i n t he 
desi gn pl ans and speci f i cat i ons.

[ The QFPE must  r evi ew t he shop dr awi ngs,  hydr aul i c cal cul at i ons and 
mat er i al  submi t t al s.  The shop dr awi ngs must  bear  t he Revi ew St amp of  t he 
QFPE pr i or  t o submi t t i ng t he f i r e ext i ngui shi ng syst em shop dr awi ngs t o 
t he DFPE. ] [ Const r uct i on ( shop)  dr awi ngs and cal cul at i ons must  be pr epar ed 
by,  or  pr epar ed under  t he i mmedi at e super vi s i on of  t he QFPE.  The QFPE must  
af f i x  t hei r  pr of essi onal  engi neer i ng st amp wi t h s i gnat ur e t o t he shop 
dr awi ngs,  cal cul at i ons and mat er i al  dat a sheet s,  i ndi cat i ng appr oval  pr i or  
t o submi t t i ng t he f i r e ext i ngui shi ng syst em shop dr awi ngs t o t he DFPE. ]

1. 7. 2   Fi r e Pr ot ect i on Speci al i st

Wor k speci f i ed i n t hi s sect i on shal l  be per f or med under  t he super vi s i on of  
and cer t i f i ed by t he Fi r e Pr ot ect i on Speci al i st .   Submi t  t he name and 
document at i on of  cer t i f i cat i on of  t he pr oposed Fi r e Pr ot ect i on 
Speci al i st s.   The Fi r e Pr ot ect i on Speci al i st  shal l  be an i ndi v i dual  who i s 
a r egi st er ed pr of essi onal  engi neer  and a Ful l  Member  of  t he Soci et y of  
Fi r e Pr ot ect i on Engi neer s or  who i s cer t i f i ed as a Level  I V Techni c i an by 
Nat i onal  I nst i t ut e f or  Cer t i f i cat i on i n Engi neer i ng Technol ogi es ( NI CET)  
i n t he Aut omat i c Spr i nkl er  Syst em Layout  subf i el d of  Fi r e Pr ot ect i on 
Engi neer i ng Technol ogy i n accor dance wi t h NI CET 1014- 7.   The Fi r e 
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Pr ot ect i on Speci al i st  shal l  be r egul ar l y engaged i n t he desi gn and 
i nst al l at i on of  t he t ype and compl exi t y of  syst em speci f i ed i n t he 
Cont r act  document s,  and shal l  have ser ved i n a s i mi l ar  capaci t y f or  at  
l east  t hr ee syst ems t hat  have per f or med i n t he manner  i nt ended f or  a 
per i od of  not  l ess t han 6 mont hs.

1. 7. 3   Qual i f i cat i ons of  Wel der s

Submi t  cer t i f i cat es of  each wel der ' s qual i f i cat i ons pr i or  t o s i t e wel di ng;  
cer t i f i cat i ons shal l  not  be mor e t han one year  ol d.

1. 7. 4   Qual i f i cat i ons of  I nst al l er

Pr i or  t o i nst al l at i on,  submi t  dat a f or  appr oval  showi ng t hat  t he 
Cont r act or  has successf ul l y i nst al l ed f i r e pumps and associ at ed equi pment  
of  t he same t ype and desi gn as speci f i ed her ei n,  or  t hat  he has a f i r m 
cont r act ual  agr eement  wi t h a subcont r act or  havi ng such r equi r ed 
exper i ence.   The dat a shal l  i ncl ude t he names and l ocat i ons of  at  l east  
t wo i nst al l at i ons wher e t he Cont r act or ,  or  t he subcont r act or  r ef er r ed t o 
above,  has i nst al l ed such syst ems.   I ndi cat e t he t ype and desi gn of  each 
syst em and cer t i f y t hat  each syst em has per f or med sat i sf act or i l y  i n t he 
manner  i nt ended f or  a per i od of  not  l ess t han 18 mont hs.

1. 7. 5   Pr el i mi nar y Test  Cer t i f i cat i on

When pr el i mi nar y t est s have been compl et ed and cor r ect i ons made,  submi t  a 
s i gned and dat ed cer t i f i cat e wi t h a r equest  f or  a f or mal  i nspect i on and 
t est s.

1. 7. 6   Fi nal  Test  Cer t i f i cat i on

Concur r ent  wi t h t he Fi nal  Accept ance Test  Repor t ,  submi t  cer t i f i cat i on by 
t he Fi r e Pr ot ect i on Speci al i st  t hat  t he f i r e pump i nst al l at i on i s i n 
accor dance wi t h t he cont r act  r equi r ement s,  i ncl udi ng si gned appr oval  of  
t he Pr el i mi nar y and Fi nal  Accept ance Test  Repor t s. [   Submi t  dat a f or  
appr oval  showi ng t he name and cer t i f i cat i on of  al l  i nvol ved i ndi v i dual s 
wi t h such qual i f i cat i ons at  or  pr i or  t o submi t t al  of  dr awi ngs. ]

1. 7. 7   Manuf act ur er ' s Repr esent at i ve

Wor k speci f i ed i n t hi s sect i on shal l  be per f or med under  t he super vi s i on of  
and cer t i f i ed by a r epr esent at i ve of  t he f i r e pump manuf act ur er .   Submi t  
t he name and document at i on of  cer t i f i cat i on of  t he pr oposed Manuf act ur er ' s 
Repr esent at i ve,  concur r ent  wi t h submi t t al  of  t he Fi r e Pr ot ect i on 
Speci al i st  Qual i f i cat i ons.   The Manuf act ur er ' s Repr esent at i ve shal l  be 
r egul ar l y engaged i n t he i nst al l at i on of  t he t ype and compl exi t y of  f i r e 
pump( s)  speci f i ed i n t he Cont r act  document s,  and shal l  have ser ved i n a 
s i mi l ar  capaci t y f or  at  l east  t hr ee syst ems t hat  have per f or med i n t he 
manner  i nt ended f or  a per i od of  not  l ess t han 6 mont hs.

1. 8   DELI VERY,  STORAGE,  AND HANDLI NG

Pr ot ect  al l  equi pment  del i ver ed and pl aced i n st or age f r om t he weat her ,  
excessi ve humi di t y and t emper at ur e var i at i ons,  di r t  and dust ,  or  ot her  
cont ami nant s.   Addi t i onal l y,  al l  pi pes shal l  be ei t her  capped or  pl ugged 
unt i l  i nst al l ed.
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PART 2   PRODUCTS

2. 1   MATERI ALS AND EQUI PMENT

a.   Mat er i al s and equi pment  shal l  be st andar d pr oduct s of  a manuf act ur er  
r egul ar l y engaged i n t he manuf act ur e of  such pr oduct s and shal l  
essent i al l y  dupl i cat e i t ems t hat  have been i n sat i sf act or y use f or  at  
l east  2 year s pr i or  t o bi d openi ng.

b.   Submi t  manuf act ur er ' s cat al og dat a i ncl uded wi t h t he Fi r e Pump 
I nst al l at i on Dr awi ngs f or  each separ at e pi ece of  equi pment  pr oposed 
f or  use i n t he syst em.   Cat al og dat a shal l  i ndi cat e t he name of  t he 
manuf act ur er  of  each i t em of  equi pment ,  wi t h dat a annot at ed t o 
i ndi cat e model  t o be pr ovi ded.   I n addi t i on,  a compl et e equi pment  l i s t  
t hat  i ncl udes equi pment  descr i pt i on,  model  number  and quant i t y shal l  
be pr ovi ded.   Cat al og dat a f or  mat er i al  and equi pment  shal l  i ncl ude,  
but  not  be l i mi t ed t o,  t he f ol l owi ng:

( 1)   Fi r e pumps,  dr i ver s and cont r ol l er s i ncl udi ng manuf act ur er ' s 
cer t i f i ed shop t est  char act er i st i c cur ve f or  each pump.   Shop t est  
cur ve may be submi t t ed af t er  appr oval  of  cat al og dat a but  shal l  be 
submi t t ed pr i or  t o t he f i nal  t est s.

( 2)   Pr essur e mai nt enance pump and cont r ol l er .

( 3)   Pi pi ng component s.  

( 4)   Val ves,  i ncl udi ng gat e,  check,  gl obe and r el i ef  val ves.

( 5)   Gauges.

( 6)   Hose val ve mani f ol d t est  header  and hose val ves.

( 7)   Fl ow met er .

( 8)   Rest r i ct i ve or i f i ce uni on.

( 9)   Associ at ed devi ces and equi pment .

c.   Al l  equi pment  shal l  have a namepl at e t hat  i dent i f i es t he 
manuf act ur er ' s name,  addr ess,  t ype or  st y l e,  model  or  ser i al  number ,  
[ cont r act  number  and accept ed dat e;  capaci t y or  s i ze;  syst em i n whi ch 
i nst al l ed and syst em whi ch i t  cont r ol s]  and cat al og number .   Pumps and 
mot or s shal l  have st andar d namepl at es secur el y af f i xed i n a 
conspi cuous pl ace and easy t o r ead.   Fi r e pump shal l  have namepl at es 
and mar ki ngs i n accor dance wi t h UL 448.   Di esel  dr i ver  shal l  have 
namepl at e and mar ki ngs i n accor dance wi t h UL 1247.   El ect r i c mot or  
namepl at es shal l  pr ovi de t he mi ni mum i nf or mat i on r equi r ed by NFPA 70,  
Sect i on 430- 7.

2. 2   FI RE PUMP

Fi r e pump shal l  be [ el ect r i c mot or  dr i ven]  [ di esel  engi ne dr i ven] .   Each 
pump capaci t y shal l  be r at ed at  [ _____]  L/ second wi t h a r at ed net  pr essur e 
of  [ _____]  kPa.   Fi r e pump shal l  f ur ni sh not  l ess t han 150 per cent  of  
r at ed f l ow capaci t y at  not  l ess t han 65 per cent  of  r at ed net  pr essur e.   
Pump shal l  be cent r i f ugal  [ hor i zont al  spl i t  case] [ wat er  l ubr i cat ed,  
ver t i cal  shaf t  t ur bi ne] [ end- suct i on] [ i n- l i ne]  f i r e pump.   Hor i zont al  pump 
shal l  be equi pped wi t h aut omat i c ai r  r el ease devi ces.   The maxi mum r at ed 
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pump speed shal l  be 2100 r pm when dr i v i ng t he pump at  r at ed capaci t y.   
Pump shal l  be [ aut omat i c st ar t  and manual  st op] [ manual  pushbut t on st ar t  
and st op] [ aut omat i c st ar t  and aut omat i c st op] .   Pump shal l  conf or m t o t he 
r equi r ement s of  UL 448.   Fi r e pump di schar ge and suct i on gauges shal l  be 
oi l - f i l l ed t ype.

2. 3   REQUI REMENTS FOR FI RE PROTECTI ON SERVI CE

2. 3. 1   Gener al  Requi r ement s

Mat er i al s and Equi pment  shal l  have been t est ed by Under wr i t er s 
Labor at or i es,  I nc.  and l i s t ed i n UL Fi r e Pr ot  Di r  or  appr oved by Fact or y 
Mut ual  and l i s t ed i n FM APP GUI DE.   Wher e t he t er ms " l i s t ed"  or  " appr oved"  
appear  i n t hi s speci f i cat i on,  such shal l  mean l i s t ed i n UL Fi r e Pr ot  Di r  
or  FM APP GUI DE.

2. 3. 2   Al ar ms

Pr ovi de audi bl e and vi sual  al ar ms as r equi r ed by NFPA 20 on t he 
cont r ol l er .   Pr ovi de r emot e super vi s i on as r equi r ed by NFPA 20,  i n 
accor dance wi t h NFPA 72 under  Sect i on [ _____] .   Pr ovi de r emot e al ar m 
devi ces l ocat ed [ at  [ _____] ] [ as i ndi cat ed] .   Al ar m si gnal  shal l  be 
act i vat ed upon t he f ol l owi ng condi t i ons:   [ el ect r i c mot or  cont r ol l er  has 
oper at ed i nt o a pump r unni ng condi t i on,  l oss of  el ect r i cal  power  t o 
el ect r i c mot or  st ar t er ,  and phase r ever sal  on l i ne s i de of  mot or  st ar t er ]  
[ engi ne dr i ve cont r ol l er  has oper at ed i nt o an engi ne r unni ng condi t i on,  
engi ne dr i ve cont r ol l er  mai n swi t ch has been t ur ned t o OFF or  t o MANUAL 
posi t i on,  t r oubl e on engi ne dr i ven cont r ol l er  or  engi ne] .   Ext er i or  al ar m 
devi ces shal l  be weat her pr oof  t ype.   Pr ovi de al ar m si l enci ng swi t ch and 
r ed si gnal  l amp,  wi t h s i gnal  l amp ar r anged t o come on when swi t ch i s 
pl aced i n OFF posi t i on.

2. 4   UNDERGROUND PI PI NG COMPONENTS

2. 4. 1   Pi pe and Fi t t i ngs

Pr ovi de out si de- coat ed,  cement  mor t ar - l i ned,  duct i l e- i r on pi pe ( wi t h a 
r at ed wor ki ng pr essur e of  [ 1034] [ 1207] [ _____]  kPa)  conf or mi ng t o NFPA 24 
f or  pi pi ng under  t he bui l di ng and l ess t han 1. 50 m out si de of  t he bui l di ng 
wal l s.   Anchor  t he j oi nt s i n accor dance wi t h NFPA 24;  pr ovi de concr et e 
t hr ust  bl ock at  t he el bow wher e t he pi pe t ur ns up t owar d t he f l oor ,  and 
r est r ai n t he pi pe r i ser  wi t h st eel  r ods f r om t he el bow t o t he f l ange above 
t he f l oor .   Mi ni mum pi pe si ze shal l  be 150 mm.   Mi ni mum dept h of  cover  
shal l  be as r equi r ed by NFPA 24,  but  no l ess t han 1 m.   Pi pi ng mor e t han 
1. 50 m out si de of  t he bui l di ng wal l s shal l  be [ out s i de coat ed,  
AWWA C104/ A21. 4cement  mor t ar - l i ned,  AWWA C151/ A21. 51 duct i l e- i r on pi pe,  
and AWWA C110/ A21. 10 f i t t i ngs conf or mi ng t o NFPA 24] [ pr ovi ded under  
Sect i on 33 11 00 WATER UTI LI TY DI STRI BUTI ON PI PI NG] .

2. 4. 2   Fi t t i ngs and Gasket s

Fi t t i ngs shal l  be duct i l e i r on conf or mi ng t o AWWA C110/ A21. 10.   Gasket s 
shal l  be sui t abl e i n desi gn and si ze f or  t he pi pe wi t h whi ch such gasket s 
ar e t o be used.   Gasket s f or  duct i l e i r on pi pe j oi nt s shal l  conf or m t o 
AWWA C111/ A21. 11.

2. 4. 3   Val ves and Val ve Boxes

Val ves shal l  be gat e val ves conf or mi ng t o AWWA C500 or  UL 262.   Val ves 
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shal l  have cast - i r on body and br onze t r i m.   Val ve shal l  open by 
count er cl ockwi se r ot at i on.   Except  f or  post  i ndi cat or  val ves,  al l  
under gr ound val ves shal l  be pr ovi ded wi t h an adj ust abl e cast - i r on or  
duct i l e i r on val ve box of  a s i ze sui t abl e f or  t he val ve on whi ch t he box 
i s t o be used,  but  not  l ess t han 133 mm i n di amet er .   The box shal l  be 
coat ed wi t h bi t umi nous coat i ng.   A cast - i r on or  duct i l e- i r on cover  wi t h 
t he wor d " WATER"  cast  on t he cover  shal l  be pr ovi ded f or  each box.

2. 4. 4   Gat e Val ve and I ndi cat or  Post s

Gat e val ves f or  under gr ound i nst al l at i on shal l  be of  t he i nsi de scr ew t ype 
wi t h count er cl ockwi se r ot at i on t o open.   Wher e i ndi cat i ng t ype val ves ar e 
shown or  r equi r ed,  i ndi cat i ng val ves shal l  be gat e val ves wi t h an appr oved 
i ndi cat or  post  of  a l engt h t o per mi t  t he t op of  t he post  t o be l ocat ed 900 
mm above f i ni shed gr ade.   Gat e val ves and i ndi cat or  post s shal l  be 
pr ovi ded wi t h one coat  of  pr i mer  and t wo coat s of  r ed enamel  pai nt  and 
shal l  be l i s t ed i n UL Fi r e Pr ot  Di r  or  FM APP GUI DE.

2. 4. 5   Bur i ed Ut i l i t y  War ni ng and I dent i f i cat i on Tape

Det ect abl e al umi num f oi l  pl ast i c- backed t ape or  det ect abl e magnet i c 
pl ast i c t ape manuf act ur ed speci f i cal l y f or  war ni ng and i dent i f i cat i on of  
bur i ed pi pi ng shal l  be pr ovi ded f or  al l  bur i ed pi pi ng.   Tape shal l  be 
det ect abl e by an el ect r oni c det ect i on i nst r ument .   Tape shal l  be pr ovi ded 
i n r ol l s,  80 mm mi ni mum wi dt h,  col or - coded f or  t he ut i l i t y  i nvol ved and 
i mpr i nt ed i n bol d bl ack l et t er s cont i nuousl y and r epeat edl y over  t he 
ent i r e t ape l engt h.   War ni ng and i dent i f i cat i on shal l  be " CAUTI ON BURI ED 
WATER PI PI NG BELOW"  or  s i mi l ar  wor di ng.   Code and l et t er i ng shal l  be 
per manent  and unaf f ect ed by moi st ur e and ot her  subst ances cont ai ned i n t he 
t r ench backf i l l  mat er i al .   Tape shal l  be bur i ed at  a dept h of  300 mm bel ow 
t he t op sur f ace of  ear t h or  t he t op sur f ace of  t he subgr ade under  pavement .

2. 5   ABOVEGROUND PI PI NG COMPONENTS

2. 5. 1   Pi pe Si zes 65 mm and Lar ger

2. 5. 1. 1   Pi pe

Pi pi ng shal l  be [ ASTM A53/ A53M] [ ASTM A795/ A795M] , JI S G 3452,  Wei ght  Cl ass 
STD ( St andar d) ,  Schedul e 40 ( except  f or  Schedul e 30 f or  pi pe si zes 200 mm
and gr eat er  i n di amet er ) ,  Type E or  Type S,  Gr ade A;  bl ack st eel  pi pe.   
St eel  pi pe shal l  be j oi ned by means of  f l anges wel ded t o t he pi pe or  
mechani cal  gr ooved j oi nt s onl y.   Pi pi ng shal l  not  be j oi nt ed by wel di ng or  
wel d f i t t i ngs.   Suct i on pi pi ng shal l  be gal vani zed on t he i nsi de i n 
accor dance wi t h NFPA 20.

2. 5. 1. 2   Fl anges

Fl anges shal l  be ASME B16. 5,  Cl ass 150 f l anges.   Fl anges shal l  be pr ovi ded 
at  val ves,  connect i ons t o equi pment ,  and wher e i ndi cat ed.

2. 5. 1. 3   Gasket s

Gasket s shal l  be AWWA C111/ A21. 11,  c l ot h i nser t ed r ed r ubber  gasket s.

2. 5. 1. 4   Bol t s

Bol t s shal l  be [ ASTM A449,  Type [ 1] [ 2] ] [ ASTM A193/ A193M,  Gr ade B7] .   Bol t s 
shal l  ext end no l ess t han t hr ee f ul l  t hr eads beyond t he nut  wi t h bol t s 
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t i ght ened t o t he r equi r ed t or que.

2. 5. 1. 5   Nut s

Nut s shal l  be [ ASTM A194/ A194M,  Gr ade 7] [ ASTM A193/ A193M,  Gr ade 5] [
ASTM A563M,  Gr ade [ C3] [ DH3] ] .

2. 5. 1. 6   Washer s

Washer s shal l  meet  t he r equi r ement s of  ASTM F436M.   Fl at  c i r cul ar  washer s 
shal l  be pr ovi ded under  al l  bol t  heads and nut s.

2. 5. 2   Gr ooved Mechani cal  Joi nt s and Fi t t i ngs

Joi nt s and f i t t i ngs shal l  be desi gned f or  not  l ess t han 1200 kPa ser vi ce 
and shal l  be t he pr oduct  of  t he same manuf act ur er .   Fi t t i ng and coupl i ng 
houses shal l  be mal l eabl e i r on conf or mi ng t o ASTM A47/ A47M,  JI S B 2301,
JI S B 2311,  Gr ade 32510;  duct i l e i r on conf or mi ng t o ASTM A536,  Gr ade 
65- 45- 12.   Gasket  shal l  be t he f l ush t ype t hat  f i l l s  t he ent i r e cavi t y 
bet ween t he f i t t i ng and t he pi pe.   Nut s and bol t s shal l  be heat - t r eat ed 
st eel  conf or mi ng t o ASTM A183 and shal l  be cadmi um pl at ed or  z i nc 
el ect r opl at ed. Mechani cal  t ees shal l  not  be per mi t t ed.

2. 5. 3   Pi pi ng Si zes 50 mm and Smal l er

2. 5. 3. 1   St eel  Pi pe

St eel  pi pi ng shal l  be [ ASTM A795/ A795MJI S G 3452,  Wei ght  Cl ass STD 
( St andar d) ,  Schedul e 40,  Type E or  Type S,  Gr ade A] [ ASTM A53/ A53M,  Wei ght  
Cl ass XS ( Ext r a St r ong) ] ,  z i nc- coat ed st eel  pi pe wi t h t hr eaded end 
connect i ons.   Fi t t i ngs shal l  be [ ASME B16. 3] [ ASME B16. 39, JI S B 2301,
JI S B 2311] ,  Cl ass 150,  z i nc- coat ed t hr eaded f i t t i ngs.   Uni ons shal l  be 
ASME B16. 39,  Cl ass 150,  z i nc- coat ed uni ons.

2. 5. 3. 2   Copper  Tubi ng

Copper  t ubi ng shal l  be ASTM B88M,  Type L or  K,  sof t  anneal ed.   Fi t t i ngs 
shal l  be ASME B16. 26,  f l ar ed j oi nt  f i t t i ngs.   Pi pe ni ppl es shal l  be 
ASTM B42 copper  pi pe wi t h t hr eaded end connect i ons.

2. 5. 4   Pi pe Hanger s and Suppor t s

Pi pe hanger s and suppor t  shal l  be [ MSS SP- 58] [ UL l i s t ed UL Fi r e Pr ot  Di r  
or  FM appr oved FM APP GUI DE]  and shal l  be t he adj ust abl e t ype.   Fi ni sh of  
r ods,  nut s,  washer s,  hanger s,  and suppor t s shal l  be z i nc- pl at ed af t er  
f abr i cat i on.

2. 5. 5   Val ves

Val ves shal l  be UL l i s t ed UL Fi r e Pr ot  Di r  or  FM appr oved FM APP GUI DE f or  
f i r e pr ot ect i on ser vi ce.   Val ves shal l  have f l ange or  t hr eaded end 
connect i ons.

2. 5. 5. 1   Gat e Val ves and Cont r ol  Val ves

Gat e val ves and cont r ol  val ves shal l  be out si de scr ew and yoke ( O. S. &Y. )  
t ype whi ch open by count er cl ockwi se r ot at i on.   But t er f l y- t ype cont r ol  
val ves ar e not  per mi t t ed.
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2. 5. 5. 2   Tamper  Swi t ch

The suct i on cont r ol  val ves,  t he di schar ge cont r ol  val ves,  val ves t o t est  
header  and f l ow met er ,  and t he by- pass cont r ol  val ves shal l  be equi pped 
wi t h val ve t amper  swi t ches f or  moni t or i ng by t he f i r e al ar m syst em.

2. 5. 5. 3   Check Val ve

Check val ve shal l  be c l ear  open,  swi ng t ype check val ve wi t h f l ange or  
t hr eaded i nspect i on pl at e.

2. 5. 5. 4   Rel i ef  Val ve

Rel i ef  val ve shal l  be [ pi l ot  oper at ed] [  or  ] [ spr i ng oper at ed]  t ype 
conf or mi ng t o NFPA 20.   A means of  det ect i ng wat er  mot i on i n t he r el i ef  
l i nes shal l  be pr ovi ded wher e t he di schar ge i s not  v i s i bl e wi t hi n t he pump 
house.

2. 5. 5. 5   Ci r cul at i ng Rel i ef  Val ve

An adj ust abl e c i r cul at i ng r el i ef  val ve shal l  be pr ovi ded f or  each f i r e 
pump i n accor dance wi t h NFPA 20.

2. 5. 5. 6   Suct i on Pr essur e Regul at i ng Val ve

Suct i on pr essur e r egul at i ng val ve shal l  be FM appr oved FM APP GUI DE.   
Suct i on pr essur e shal l  be moni t or ed t hr ough a pr essur e l i ne t o t he 
cont r ol l i ng mechani sm of  t he r egul at i ng val ve.   Val ve shal l  be ar r anged i n 
accor dance wi t h t he manuf act ur er ' s r ecommendat i ons.

2. 5. 6   Hose Val ve Mani f ol d Test  Header

Const r uct  header  of  st eel  pi pe.   Pr ovi de ASME B16. 5,  Cl ass 150 f l anged 
i nl et  connect i on t o hose val ve mani f ol d assembl y.   Pr ovi de appr oved br onze 
hose gat e val ve wi t h 65 mm Nat i onal  St andar d mal e hose t hr eads wi t h cap 
and chai n;  l ocat e one met er  above gr ade i n t he hor i zont al  posi t i on f or  
each t est  header  out l et .   Wel di ng shal l  be met al l i c  ar c pr ocess i n 
accor dance wi t h ASME B31. 1.

2. 5. 7   Pi pe Sl eeves

A pi pe sl eeve shal l  be pr ovi ded at  each l ocat i on wher e pi pi ng passes 
ent i r el y t hr ough wal l s,  cei l i ngs,  r oof s,  and f l oor s,  i ncl udi ng pi pe 
ent er i ng bui l di ngs f r om t he ext er i or .   Secur e s l eeves i n posi t i on and 
l ocat i on dur i ng const r uct i on.   Pr ovi de sl eeves of  suf f i c i ent  l engt h t o 
pass t hr ough ent i r e t hi ckness of  wal l s,  cei l i ngs,  and f l oor s.   Pr ovi de 25 
mm mi ni mum cl ear ance bet ween ext er i or  of  pi pi ng or  pi pe i nsul at i on,  and 
i nt er i or  of  s l eeve or  cor e- dr i l l ed hol e.   Fi r ml y pack space wi t h mi ner al  
wool  i nsul at i on.   Seal  space at  bot h ends of  t he s l eeve or  cor e- dr i l l ed 
hol e wi t h pl ast i c wat er pr oof  cement  whi ch wi l l  dr y t o a f i r m but  pl i abl e 
mass,  or  pr ovi de a mechani cal l y adj ust abl e segment ed el ast omer i c seal .   I n 
f i r e wal l s and f i r e f l oor s,  a f i r e seal  shal l  be pr ovi ded bet ween t he pi pe 
and t he sl eeve i n accor dance wi t h Sect i on 07 84 00 FI RESTOPPI NG.

a.   Sl eeves i n Masonr y and Concr et e Wal l s,  Cei l i ngs,  Roof s,  and Fl oor s:  
Pr ovi de hot - di p gal vani zed st eel ,  duct i l e- i r on,  or  cast - i r on pi pe 
sl eeves.   Cor e dr i l l i ng of  masonr y and concr et e may be pr ovi ded i n 
l i eu of  pi pe s l eeves pr ovi ded t hat  cavi t i es i n t he cor e- dr i l l ed hol e 
be compl et el y gr out ed smoot h.
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b.   Sl eeves i n Ot her  Than Masonr y and Concr et e Wal l s,  Cei l i ngs,  Roof s,  and 
Fl oor s:   Pr ovi de gal vani zed st eel  sheet  pi pe not  l ess t han 4. 4 
kg/ squar e m.

2. 5. 8   Escut cheon Pl at es

Pr ovi de one- pi ece or  spl i t - hi nge met al  pl at es f or  pi pi ng ent er i ng f l oor s,  
wal l s,  and cei l i ngs i n exposed ar eas.   Pr ovi de pol i shed st ai nl ess st eel  or  
chr omi um- pl at ed f i ni sh on copper  al l oy pl at es i n f i ni shed spaces.   Pr ovi de 
pai nt  f i ni sh on pl at es i n unf i ni shed spaces.   Pl at es shal l  be secur ed i n 
pl ace.

2. 6   DI SI NFECTI NG MATERI ALS

2. 6. 1   Li qui d Chl or i ne

Li qui d chl or i ne shal l  conf or m t o AWWA B301.

2. 6. 2   Hypochl or i t es

Cal ci um hypochl or i t e and sodi um hypochl or i t e shal l  conf or m t o AWWA B300.

2. 7   ELECTRI C MOTOR DRI VER

Mot or s,  cont r ol l er s,  cont act or s,  and di sconnect s shal l  be pr ovi ded wi t h 
t hei r  r espect i ve pi eces of  equi pment ,  as speci f i ed her ei n and shal l  have 
el ect r i cal  connect i ons pr ovi ded under  Sect i on 26 20 00 I NTERI OR 
DI STRI BUTI ON SYSTEM.   Cont r ol l er s and cont act or s shal l  have a maxi mum of  
120- vol t  cont r ol  c i r cui t s,  and auxi l i ar y cont act s f or  use wi t h t he 
cont r ol s f ur ni shed.   When mot or s and equi pment  f ur ni shed ar e l ar ger  t han 
si zes i ndi cat ed,  t he cost  of  pr ovi di ng addi t i onal  el ect r i cal  ser vi ce and 
r el at ed wor k shal l  be i ncl uded under  t hi s sect i on.   Mot or  shal l  conf or m t o 
NEMA MG 1 Desi gn B t ype.   I nt egr al  s i ze mot or s shal l  be t he pr emi um 
ef f i c i ency t ype i n accor dance wi t h NEMA MG 1.   Mot or  wat t age shal l  be of  
suf f i c i ent  s i ze so t hat  t he namepl at e wat t age r at i ng wi l l  not  be exceeded 
t hr oughout  t he ent i r e publ i shed pump char act er i st i c cur ve.   The mot or  and 
f i r e pump cont r ol l er  shal l  be f ul l y  compat i bl e.

2. 8   DI ESEL ENGI NE DRI VER

Di esel  engi ne dr i ver  shal l  conf or m t o t he r equi r ement s of  UL 1247 and 
shal l  be UL l i s t ed UL Fi r e Pr ot  Di r  or  FM appr oved FM APP GUI DE f or  f i r e 
pump ser vi ce.   Dr i ver  shal l  be of  t he make r ecommended by t he pump 
manuf act ur er .   The engi ne shal l  be c l osed ci r cui t ,  l i qui d- cool ed [ wi t h r aw 
wat er  heat  exchanger ] [ wi t h r adi at or  and engi ne- dr i ven f an] .   Di esel  engi ne 
shal l  be el ect r i c st ar t  t ype t aki ng cur r ent  f r om 2 bat t er y uni t s.   Engi ne 
shal l  be equi pped wi t h a f uel  i n- l i ne f i l t er - wat er  separ at or .   Engi ne 
condi t i ons shal l  be moni t or ed wi t h engi ne i nst r ument at i on panel  t hat  has a 
t achomet er ,  hour  met er ,  f uel  pr essur e gauge,  l ubr i cat i ng oi l  pr essur e 
gauge,  wat er  t emper at ur e gauge,  and ammet er  gauge.   Engi ne shal l  be 
connect ed t o hor i zont al - shaf t  pump by f l exi bl e coupl i ngs.   For  connect i ons 
t o ver t i cal - shaf t  f i r e pumps,  r i ght - angl e gear  dr i ves and uni ver sal  j oi nt s 
shal l  be used.   An engi ne j acket  wat er  heat er  shal l  be pr ovi ded t o 
mai nt ai n a t emper at ur e of  49 degr ees C i n accor dance wi t h NFPA 20.

2. 8. 1   Engi ne Capaci t y

Engi ne shal l  have adequat e wat t age t o dr i ve t he pump at  al l  condi t i ons of  
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speed and l oad over  t he f ul l  r ange of  t he pump per f or mance cur ve.   The 
wat t age r at i ng of  t he engi ne dr i ver  shal l  be as r ecommended by t he pump 
manuf act ur er  and shal l  be der at ed f or  t emper at ur e and el evat i on i n 
accor dance wi t h NFPA 20.   Ambi ent  t emper at ur e at  t he pump l ocat i on shal l  
be [ _____]  degr ees C.   Si t e el evat i on shal l  be [ _____]  met er s above mean 
sea l evel  ( MSL) .

2. 8. 2   Exhaust  Syst em Ext er nal  t o Engi ne

Exhaust  syst em shal l  compl y wi t h t he r equi r ement s of  NFPA 20 and NFPA 37.   
An exhaust  muf f l er  shal l  be pr ovi ded f or  each di esel  engi ne dr i ver  t o 
r educe noi se l evel s l ess t han [ 85] [ 95]  dBA.   A f l exi bl e connect or  wi t h 
f l ange connect i ons shal l  be pr ovi ded at  t he engi ne.   Fl exi bl e sect i ons 
shal l  be st ai nl ess st eel  sui t abl e f or  di esel - engi nes exhaust  gas at  538 
degr ees C.

2. 8. 2. 1   St eel  Pi pe and Fi t t i ngs

ASTM A53/ A53M,  [ Schedul e 40] [ Wei ght  Cl ass XS ( Ext r a St r ong] ,  bl ack st eel ,  
wel di ng end connect i ons.   ASME B16. 9 or  ASME B16. 11 wel di ng f i t t i ngs shal l  
be of  t he same mat er i al  and wei ght  as t he pi pi ng.

2. 8. 2. 2   Fl anges

ASME B16. 5,  Cl ass [ 300] [ 150] .   Fl anges shal l  be pr ovi ded at  connect i ons t o 
di esel  engi nes,  exhaust  muf f l er s,  and f l exi bl e connect i ons.   Gasket s shal l  
be ASME B16. 21,  composi t i on r i ng,  1. 5875 mm.   ASTM A193/ A193M,  Gr ade 
[ B8] [ B7]  bol t s and ASTM A194/ A194M,  Gr ade [ 8] [ 7]  nut s shal l  be pr ovi ded.

2. 8. 2. 3   Pi pi ng I nsul at i on

Compl y wi t h EPA r equi r ement s i n accor dance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Pr oduct s cont ai ni ng asbest os wi l l  not  be 
per mi t t ed.   Exhaust  pi pi ng syst em i ncl udi ng t he muf f l er  shal l  be i nsul at ed 
wi t h ASTM C533 cal c i um si l i cat e i nsul at i on,  mi ni mum of  75 mm.   I nsul at i on 
shal l  be secur ed wi t h not  l ess t han 9. 525 mm wi dt h f i br ous gl ass 
r ei nf or ced wat er pr oof  t ape or  Type 304 st ai nl ess st eel  bands spaced not  
mor e t han 200 mm on cent er .   An al umi num j acket  encasi ng t he i nsul at i on 
shal l  be pr ovi ded.   The al umi num j acket  shal l  have a mi ni mum t hi ckness of  
0. 406 mm,  a f act or y- appl i ed pol yet hyl ene and kr af t  paper  moi st ur e bar r i er  
on t he i nsi de sur f ace.   The j acket  shal l  be secur ed wi t h not  l ess t han 13 
mm wi de st ai nl ess st eel  bands,  spaced not  l ess t han 200 mm on cent er s.   
Longi t udi nal  and ci r cumf er ent i al  seams of  t he j acket  shal l  be l apped not  
l ess t han 75 mm.   Jacket s on hor i zont al  l i ne shal l  be i nst al l ed so t hat  
t he l ongi t udi nal  seams ar e on t he bot t om si de of  t he pi pe.   The seams of  
t he j acket  f or  t he ver t i cal  l i nes shal l  be pl aced on t he of f - weat her  s i de 
of  t he pi pe.   On ver t i cal  l i nes,  t he c i r cumf er ent i al  seams of  t he j acket  
shal l  over l ap so t he l ower  edge of  each j acket  over l aps t he upper  edge of  
t he j acket  bel ow.

2. 9   FI RE PUMP CONTROLLER

Cont r ol l er  shal l  be t he aut omat i c t ype and UL l i s t ed UL Fi r e Pr ot  Di r  or  
FM appr oved FM APP GUI DE f or  f i r e pump ser vi ce.   Pump shal l  be ar r anged 
f or  aut omat i c st ar t  and st op,  and manual  push- but t on st op.   Aut omat i c 
st oppi ng shal l  be accompl i shed onl y af t er  al l  st ar t i ng causes have 
r et ur ned t o nor mal  and af t er  a mi ni mum pump r un t i me has el apsed.   
Cont r ol l er s shal l  be compl et el y t er mi nal l y wi r ed,  r eady f or  f i el d 
connect i ons,  and mount ed i n a [ NEMA Type 2 dr i p- pr oof ] [ NEMA Type 4 

SECTI ON 21 30 00  Page 15



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

wat er t i ght  and dust  t i ght ]  encl osur e ar r anged so t hat  cont r ol l er  cur r ent  
car r y i ng par t s wi l l  not  be l ess t han 300 mm above t he f l oor .   Cont r ol l er  
shal l  be pr ovi ded wi t h vol t age sur ge ar r est er s i nst al l ed i n accor dance 
wi t h NFPA 20.   Cont r ol l er  shal l  be equi pped wi t h a bour don t ube pr essur e 
swi t ch or  a sol i d st at e pr essur e swi t ch wi t h i ndependent  hi gh and l ow 
adj ust ment s,  aut omat i c st ar t i ng r el ay act uat ed f r om nor mal l y c l osed 
cont act s,  v i sual  al ar m l amps and super vi sor y power  l i ght .   Cont r ol l er  
shal l  be equi pped wi t h a t her most at  swi t ch wi t h adj ust abl e set t i ng t o 
moni t or  t he pump r oom t emper at ur e and t o pr ovi de an al ar m when 
t emper at ur es f al l s  bel ow 5 degr ees C [ Cont r ol l er  shal l  be equi pped wi t h a 
sequent i al  st ar t  t i mer / r el ay f eat ur e t o st ar t  mul t i pl e f i r e pumps i n 
sequence. ] [   The cont r ol l er  shal l  be f act or y- equi pped wi t h a heat er  
oper at ed by t her most at  t o pr event  moi st ur e i n t he cabi net . ]

2. 9. 1   Cont r ol l er  f or  El ect r i c Mot or  Dr i ven Fi r e Pump

Cont r ol l er  shal l  be [ el ect r oni c sof t  st ar t ] [ acr oss t he 
l i ne] [ aut o- t r ansf or mer ] [ wye- del t a,  open ci r cui t  t r ansi t i on] [ wye- del t a,  
c l osed ci r cui t  t r ansi t i on]  st ar t i ng t ype.   Cont r ol l er  shal l  be desi gned 
[ f or  [ _____]  kW at  [ _____]  vol t s] [ as i ndi cat ed] .   Cont r ol l er [  and t r ansf er  
swi t ch]  shal l  have a shor t  c i r cui t  r at i ng [ of  [ _____]  amps r . m. s.  
symmet r i cal  at  [ _____]  vol t s a. c. ] [ as i ndi cat ed] . [   An aut omat i c t r ansf er  
swi t ch ( ATS)  shal l  be pr ovi ded f or  each f i r e pump.   The ATS shal l  compl y 
wi t h NFPA 20 and shal l  be speci f i cal l y l i s t ed f or  f i r e pump ser vi ce.   The 
ATS shal l  t r ansf er  sour ce of  power  t o t he al t er nat e sour ce upon l oss of  
nor mal  power . ]   Cont r ol l er  shal l  moni t or  pump r unni ng,  l oss of  a phase or  
l i ne power ,  phase r ever sal [ ,  l ow r eser voi r ]  and pump r oom t emper at ur e.   
Al ar ms shal l  be i ndi v i dual l y di spl ayed i n f r ont  of  panel  by l i ght i ng of  
v i sual  l amps.   Each l amp shal l  be l abel ed wi t h r i gi d et ched pl ast i c 
l abel s.   Cont r ol l er  shal l  be equi pped wi t h t er mi nal s f or  r emot e moni t or i ng 
of  pump r unni ng,  pump power  suppl y t r oubl e ( l oss of  power  or  phase and 
phase r ever sal ) ,  and pump r oom t r oubl e ( pump r oom t emper at ur e [ and l ow 
r eser voi r  l evel ] ) ,  and f or  r emot e st ar t .   Li mi t ed ser vi ce f i r e pump 
cont r ol l er s ar e not  per mi t t ed,  except  f or  f i r e pumps dr i ven by el ect r i c 
mot or s r at ed l ess t han 11 kW.   Cont r ol l er  shal l  be equi pped wi t h a 7- day 
el ect r i c pr essur e r ecor der  wi t h 24- hour  spr i ng wound back- up.   The 
pr essur e r ecor der  shal l  pr ovi de a r eadout  of  t he syst em pr essur e f r om 0 t o 
207 Pa,  t i me,  and dat e.   Cont r ol l er  shal l  r equi r e t he pumps t o r un f or  t en 
mi nut es f or  pumps wi t h dr i ver  mot or s under  149 kW and f or  15 mi nut es f or  
pumps wi t h mot or s 149 kW and gr eat er ,  pr i or  t o aut omat i c shut down.   The 
cont r ol l er  shal l  be equi pped wi t h an ext er nal l y oper abl e i sol at i ng swi t ch 
whi ch manual l y oper at es t he mot or  c i r cui t .   Means shal l  be pr ovi ded i n t he 
cont r ol l er  f or  measur i ng cur r ent  f or  al l  mot or  c i r cui t  conduct or s.

2. 9. 2   Cont r ol l er  f or  Di esel  Engi ne Dr i ven Fi r e Pump

Cont r ol l er  shal l  r equi r e t he pump t o r un f or  30 mi nut es pr i or  t o aut omat i c 
shut down.   Cont r ol l er  shal l  be equi pped wi t h t wo bat t er y char ger s;  t wo 
ammet er s;  t wo vol t met er s,  one f or  each set  of  bat t er i es.   Cont r ol l er  shal l  
aut omat i cal l y al t er nat e t he bat t er y set s f or  st ar t i ng t he pumps.   
Cont r ol l er  shal l  be equi pped wi t h t he f ol l owi ng super vi sor y al ar m 
f unct i ons:

a.   Engi ne Tr oubl e ( i ndi v i dual l y moni t or ed)

( 1)  Engi ne over speed

( 2)  Low Oi l  Pr essur e
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( 3)  Hi gh Wat er  Temper at ur e

( 4)  Engi ne Fai l ur e t o St ar t

( 5)  Bat t er y

( 6)  Bat t er y Char ger / AC Power  Fai l ur e

b.   Mai n Swi t ch Mi s- set

c.   Pump Runni ng

d.   Pump Room Tr oubl e ( i ndi v i dual l y moni t or ed)

( 1)  Low Fuel

( 2)  Low Pump Room Temper at ur e

( 3)  Low Reser voi r  Level

Al ar ms shal l  be i ndi v i dual l y di spl ayed i n f r ont  of  panel  by l i ght i ng of  
v i sual  l amps,  except  t hat  i ndi v i dual  l amps ar e not  r equi r ed f or  pump 
r unni ng and mai n swi t ch mi s- set .   Cont r ol l er  shal l  be equi pped wi t h a 
7- day el ect r i c pr essur e r ecor der  wi t h 24- hour  back- up mount ed i nsi de t he 
cont r ol l er .   The pr essur e r ecor der  shal l  pr ovi de a r eadout  of  t he syst em 
pr essur e f r om 0 t o 207 Pa,  t i me,  and dat e.   The cont r ol l er  shal l  be 
equi pped wi t h an audi bl e al ar m whi ch wi l l  act i vat e upon any engi ne t r oubl e 
or  pump r oom t r oubl e al ar m condi t i on and al ar m si l ence swi t ch.   Cont r ol l er  
shal l  be equi pped wi t h t er mi nal s f or  f i el d connect i on of  a r emot e al ar m 
f or  mai n swi t ch mi s- set ,  pump r unni ng,  engi ne t r oubl e and pump r oom 
t r oubl e;  and t er mi nal s f or  r emot e st ar t .   When engi ne emer gency over speed 
devi ce oper at es,  t he cont r ol l er  shal l  cause t he engi ne t o shut  down 
wi t hout  t i me del ay and l ock out  unt i l  manual l y r eset .

2. 10   BATTERI ES

Bat t er i es f or  di esel  engi ne dr i ver  shal l  be seal ed l ead cal c i um 
bat t er i es.   Bat t er i es shal l  be mount ed i n a st eel  r ack wi t h non- cor r osi ve,  
non- conduct i ve base,  not  l ess t han 300 mm above t he f l oor .

2. 11   PRESSURE SENSI NG LI NE

A compl et el y separ at e pr essur e sensi ng l i ne shal l  be pr ovi ded f or  each 
f i r e pump and f or  t he j ockey pump.   The sensi ng l i ne shal l  be ar r anged i n 
accor dance wi t h Fi gur e A- 7- 5. 2. 1.  of  NFPA 20.   The sensi ng l i ne shal l  be 
13 mmH58 br ass t ubi ng compl yi ng wi t h ASTM B135M.   The sensi ng l i ne shal l  
be equi pped wi t h t wo r est r i ct i ve or i f i ce uni ons each.   Rest r i ct ed or i f i ce 
uni ons shal l  be gr ound- f ace uni ons wi t h br ass r est r i ct ed di aphr agms 
dr i l l ed f or  a 2. 4 mm.   Rest r i ct ed or i f i ce uni ons shal l  be mount ed i n t he 
hor i zont al  posi t i on,  not  l ess t han 1. 5 m apar t  on t he sensi ng l i ne.   Two 
t est  connect i ons shal l  be pr ovi ded f or  each sensi ng l i ne.   Test  
connect i ons shal l  consi st  of  t wo br ass 13 mm gl obe val ves and 8 mm gauge 
connect i on t ee ar r anged i n accor dance wi t h NFPA 20.   One of  t he t est  
connect i ons shal l  be equi pped wi t h a 0 t o 2100 kPa wat er  oi l - f i l l ed 
gauge.   Sensi ng l i ne shal l  be connect ed t o t he pump di schar ge pi pi ng 
bet ween t he di schar ge pi pi ng cont r ol  val ve and t he check val ve.
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2. 12   PRESSURE MAI NTENANCE PUMP
2. 12. 1   Gener al

Pr essur e mai nt enance pump shal l  be el ect r i c mot or  dr i ven, [  hor i zont al  
shaf t ] [  or ] [  i n- l i ne ver t i cal  shaf t , ]  cent r i f ugal  t ype wi t h a r at ed 
di schar ge of  [ 0. 63] [ _____]  L/ second at  [ 862] [ _____]  kPa.   Pump shal l  dr af t  
[ f r om t he suct i on suppl y s i de of  t he suct i on pi pe gat e val ve of  t he f i r e 
pump] [ as i ndi cat ed]  and shal l  di schar ge i nt o t he syst em at  t he downst r eam 
si de of  t he pump di schar ge gat e val ve.   An appr oved i ndi cat i ng gat e val ve 
of  t he out si de scr ew and yoke ( O. S. &Y. )  t ype shal l  be pr ovi ded i n t he 
mai nt enance pump di schar ge and suct i on pi pi ng.   Oi l - f i l l ed wat er  pr essur e 
gauge and appr oved check val ve i n t he mai nt enance pump di schar ge pi pi ng 
shal l  be pr ovi ded.   Check val ve shal l  be swi ng t ype wi t h r emovabl e 
i nspect i on pl at e.

2. 12. 2   Pr essur e Mai nt enance Pump Cont r ol l er

Pr essur e mai nt enance pump cont r ol l er  shal l  be ar r anged f or  aut omat i c and 
manual  st ar t i ng and st oppi ng and equi pped wi t h a " manual - of f - aut omat i c"  
swi t ch.   The cont r ol l er  shal l  be compl et el y pr ewi r ed,  r eady f or  f i el d 
connect i ons,  and wal l - mount ed i n a NEMA Type 2 dr i p- pr oof  encl osur e.  The 
cont r ol l er  shal l  be equi pped wi t h a bour don t ube pr essur e swi t ch or  a 
sol i d st at e pr essur e swi t ch wi t h i ndependent  hi gh and l ow adj ust ment s f or  
aut omat i c st ar t i ng and st oppi ng.   A sensi ng l i ne shal l  be pr ovi ded 
connect ed t o t he pr essur e mai nt enance pump di schar ge pi pi ng bet ween t he 
cont r ol  val ve and t he check val ve.   The sensi ng l i ne shal l  conf or m t o 
par agr aph,  PRESSURE SENSI NG LI NE.   The sensi ng l i ne shal l  be compl et el y 
separ at e f r om t he f i r e pump sensi ng l i nes.   An adj ust abl e r un t i mer  shal l  
be pr ovi ded t o pr event  f r equent  st ar t i ng and st oppi ng of  t he pump mot or .  
The r un t i mer  shal l  be set  f or  [ 2] [ _____]  mi nut es.

2. 13   DI ESEL FUEL SYSTEM EXTERNAL TO ENGI NE

Fuel  syst em shal l  be pr ovi ded t hat  meet s al l  r equi r ement s of  NFPA 20 and 
NFPA 37.   The f uel  t ank vent  pi pi ng shal l  be equi pped wi t h scr eened 
weat her pr oof  vent  cap.   Vent s shal l  be ext ended t o t he out si de.   Each t ank 
shal l  be equi pped wi t h a f uel  l evel  gauge.   Fl exi bl e br onze or  st ai nl ess 
st eel  pi pi ng connect or s wi t h s i ngl e br ai d shal l  be pr ovi ded at  each pi pi ng 
connect i on t o t he di esel  engi ne.   Suppl y,  r et ur n,  and f i l l  pi pi ng shal l  be 
st eel  pi pi ng,  except  suppl y and r et ur n pi pi ng may be copper  t ubi ng.   Fuel  
l i nes shal l  be pr ot ect ed agai nst  mechani cal  damage.   Fi l l  l i ne shal l  be 
equi pped wi t h 16 mesh r emovabl e wi r e scr een.   Fi l l  l i nes shal l  be ext ended 
t o t he ext er i or .   A weat her pr oof  t ank gauge shal l  be mount ed on t he 
ext er i or  wal l  near  each f i l l  l i ne f or  each t ank.   The f i l l  cap shal l  be 
abl e t o be l ocked by padl ock.   The engi ne suppl y ( suct i on)  connect i on 
shal l  be l ocat ed on t he si de of  t he f uel  t ank so t hat  5 per cent  of  t he 
t ank vol ume pr ovi des a sump vol ume not  useabl e by t he engi ne.   The 
el evat i on of  t he f uel  t ank shal l  be such t hat  t he i nl et  of  t he f uel  suppl y 
l i ne i s l ocat ed so t hat  i t s openi ng i s no l ower  t han t he l evel  of  t he 
engi ne f uel  t r ansf er  pump.   The bot t om of  t he t ank shal l  be pi t ched 21 mm/ m
 t o t he s i de opposi t e t he suct i on i nl et  connect i on,  and t o an accessi bl e 
25 mmpl ugged gl obe dr ai n val ve.

2. 13. 1   Fuel  Pi pi ng

As speci f i ed i n NFPA 20.
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2. 13. 2   Di esel  Fuel  Tanks

UL 80 or  UL 142 f or  abovegr ound t anks.

2. 13. 3   Val ves

Pr ovi de an i ndi cat i ng and l ockabl e bal l  val ve i n t he suppl y l i ne adj acent  
t o t he t ank suct i on i nl et  connect i on.   Pr ovi de a check val ve i n f uel  
r et ur n l i ne.   Val ves must l  be sui t abl e f or  oi l  ser vi ce.   Val ves must  have 
uni on end connect i ons or  t hr eaded end connect i ons.

2. 13. 3. 1   Gl obe Val ve

MSS SP- 80 Cl ass 125

2. 13. 3. 2   Check Val ve

MSS SP- 80,  Cl ass 125,  swi ng check

2. 13. 3. 3   Bal l  Val ve

Ful l  por t  desi gn,  copper  al l oy body,  2- posi t i on l ever  handl e

2. 14   JOI NTS AND FI TTI NGS FOR COPPER TUBE

Wr ought  copper  and br onze sol der - j oi nt  pr essur e f i t t i ngs shal l  conf or m t o 
ASME B16. 22 and ASTM B75/ B75M.   Cast  copper  al l oy sol der - j oi nt  pr essur e 
f i t t i ngs shal l  conf or m t o ASME B16. 18.   Cast  copper  al l oy f i t t i ngs f or  
f l ar ed copper  t ube shal l  conf or m t o ASME B16. 26 and ASTM B62.   Br ass or  
br onze adapt er s f or  br azed t ubi ng may be used f or  connect i ng t ubi ng t o 
f l anges and t o t hr eaded ends of  val ves and equi pment .   Ext r act ed br azed 
t ee j oi nt s pr oduced wi t h an accept abl e t ool  and i nst al l ed as r ecommended 
by t he manuf act ur er  may be used.   Gr ooved mechani cal  j oi nt s and f i t t i ngs 
shal l  be desi gned f or  not  l ess t han 862 kPa ser vi ce and shal l  be t he 
pr oduct  of  t he same manuf act ur er .   Gr ooved f i t t i ng and mechani cal  coupl i ng 
housi ng shal l  be duct i l e i r on conf or mi ng t o ASTM A536.   Gasket s f or  use i n 
gr ooved j oi nt s shal l  be mol ded synt het i c pol ymer  of  pr essur e r esponsi ve 
desi gn and shal l  conf or m t o ASTM D2000 f or  c i r cul at i ng medi um up t o 110 
degr ees C.   Gr ooved j oi nt s shal l  conf or m t o AWWA C606  Coupl i ng nut s and 
bol t s f or  use i n gr ooved j oi nt s shal l  be st eel  and shal l  conf or m t o 
ASTM A183.

2. 15   PUMP BASE PLATE AND PAD

Pr ovi de a common base pl at e f or  each hor i zont al - shaf t  f i r e pump f or  
mount i ng pump and dr i ver  uni t .   Const r uct  t he base pl at e of  cast  i r on wi t h 
r ai sed l i p t apped f or  dr ai nage or  wel ded st eel  shapes wi t h sui t abl e 
dr ai nage.   Pr ovi de each base pl at e f or  t he hor i zont al  f i r e pumps wi t h a 25 
mmgal vani zed st eel  dr ai n l i ne pi ped t o t he near est  f l oor  dr ai n.   For  
ver t i cal  shaf t  pumps,  pump head shal l  be pr ovi ded wi t h a cast - i r on base 
pl at e and shal l  ser ve as t he sol e pl at e f or  mount i ng t he di schar ge head 
assembl y.   Mount  pump uni t s and bases on a r ai sed [ 100] [ 150]  mmr ei nf or ced 
concr et e pad t hat  i s an i nt egr al  par t  of  t he r ei nf or ced concr et e f l oor .

2. 16   HOSE VALVE MANI FOLD TEST HEADER

Hose val ve t est  header  shal l  be connect ed by ASME B16. 5,  Cl ass 150 f l ange 
i nl et  connect i on.   Hose val ves shal l  be UL l i s t ed UL Fi r e Pr ot  Di r  or  FM 
appr oved FM APP GUI DE br onze hose gat e val ves wi t h 65 mm Amer i can Nat i onal  
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Fi r e Hose Connect i on Scr ew St andar d Thr eads ( NH)  i n accor dance wi t h 
NFPA 1963.   The number  of  val ves shal l  be i n accor dance wi t h NFPA 20.   
Each hose val ve shal l  be equi pped wi t h a cap and chai n,  and l ocat ed no 
mor e t han 900 mm and no l ess t han 600 mm above gr ade.

2. 17   FLOW METER

Met er  shal l  be UL l i s t ed UL Fi r e Pr ot  Di r  or  FM appr oved FM APP GUI DE as 
f l ow met er s f or  f i r e pump i nst al l at i on wi t h di r ect  f l ow r eadout  devi ce.   
Fl ow met er  shal l  be capabl e of  met er i ng any wat er f l ow quant i t i es bet ween 
50 per cent  and 150 per cent  of  t he r at ed f l ow of  t he pumps.   Ar r ange pi pi ng 
t o per mi t  f l ow met er  t o di schar ge t o pump suct i on and t o di schar ge t hr ough 
t est  header .   The met er  t hr ot t l e val ve and t he met er  cont r ol  val ves shal l  
be O. S. &Y.  val ves.   Pr ovi de aut omat i c ai r  r el ease i f  f l ow met er  pi pi ng 
bet ween pump di schar ge and pump suct i on f or ms an i nver t ed " U" .   Met er  
shal l  be of  t he [ vent ur i ] [ annul ar  pr obe] [ or i f i ce pl at e] [ _____]  t ype.

PART 3   EXECUTI ON

3. 1   EXAMI NATI ON

Af t er  becomi ng f ami l i ar  wi t h al l  det ai l s of  t he wor k,  ver i f y al l  
di mensi ons i n t he f i el d,  and advi se t he Cont r act i ng Of f i cer  of  any 
di scr epancy bef or e per f or mi ng t he wor k.

3. 2   I NSPECTI ON BY FI RE PROTECTI ON SPECI ALI ST

The Fi r e Pr ot ect i on Speci al i st  and QFPEshal l  per i odi cal l y per f or m a 
t hor ough i nspect i on of  t he f i r e pump i nst al l at i on,  i ncl udi ng vi sual  
obser vat i on of  t he pump whi l e r unni ng,  t o assur e t hat  t he i nst al l at i on 
conf or ms t o t he cont r act  r equi r ement s.   Ther e shal l  be no excessi ve 
v i br at i on,  l eaks ( oi l  or  wat er ) ,  unusual  noi ses,  over heat i ng,  or  ot her  
pot ent i al  pr obl ems.   I nspect i on shal l  i ncl ude pi pi ng and equi pment  
c l ear ance,  access,  suppor t s,  and guar ds.   Any di scr epancy shal l  be br ought  
t o t he at t ent i on of  t he Cont r act i ng Of f i cer  i n wr i t i ng,  no l at er  t han 
t hr ee wor ki ng days af t er  t he di scr epancy i s di scover ed.   The Fi r e 
Pr ot ect i on Speci al i st  and QFPE shal l  wi t ness t he pr el i mi nar y and f i nal  
accept ance t est s and,  af t er  compl et i on of  t he i nspect i ons and a successf ul  
f i nal  accept ance t est ,  shal l  s i gn t est  r esul t s and cer t i f y i n wr i t i ng t hat  
t he i nst al l at i on t he f i r e pump i nst al l at i on i s i n accor dance wi t h t he 
cont r act  r equi r ement s.

3. 3   I NSTALLATI ON

Equi pment ,  mat er i al s,  wor kmanshi p,  f abr i cat i on,  assembl y,  er ect i on,  
i nst al l at i on,  exami nat i on,  i nspect i on and t est i ng shal l  be i n accor dance 
NFPA 20,  except  as modi f i ed her ei n.   I n addi t i on,  t he f i r e pump and engi ne 
shal l  be i nst al l ed i n accor dance wi t h t he wr i t t en i nst r uct i ons of  t he 
manuf act ur er .

3. 3. 1   I nst al l at i on Dr awi ngs

Submi t  Fi r e Pump I nst al l at i on Dr awi ngs consi st i ng of  a det ai l ed pl an vi ew,  
det ai l ed el evat i ons and sect i ons of  t he pump r oom,  equi pment  and pi pi ng,  
dr awn t o a scal e of  not  l ess t han 1: 20.   Dr awi ngs shal l  i ndi cat e 
equi pment ,  pi pi ng,  and associ at ed pump equi pment  t o scal e.   I ndi cat e al l  
c l ear ance,  such as t hose bet ween pi pi ng and equi pment ;  bet ween equi pment  
and wal l s,  cei l i ng and f l oor s;  and f or  el ect r i cal  wor ki ng di st ance 
cl ear ance ar ound al l  el ect r i cal  equi pment .   I ncl ude a l egend i dent i f y i ng 
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al l  symbol s,  nomencl at ur es,  and abbr evi at i ons.   I ndi cat e a compl et e pi pi ng 
and equi pment  l ayout  i ncl udi ng el evat i ons and/ or  sect i on v i ews of  t he 
f ol l owi ng:

a.   Fi r e pumps,  cont r ol l er s,  pi pi ng,  val ves,  and associ at ed equi pment .

b.   Sensi ng l i ne f or  each pump i ncl udi ng t he pr essur e mai nt enance pump.

c.   Engi ne f uel  syst em f or  di esel  dr i ven pumps.

d.   Engi ne cool i ng syst em f or  di esel  dr i ven pumps.

e.   Pi pe hanger s and sway br aci ng i ncl udi ng suppor t  f or  di esel  muf f l er  and 
exhaust  pi pi ng.

f .   Rest r ai nt  of  under gr ound wat er  mai n at  [ ent r y- poi nt ] [ ent r y- and 
exi t - poi nt s]  t o t he bui l di ng i ncl udi ng det ai l s of  pi pe c l amps,  t i e 
r ods,  mechani cal  r et ai ner  gl ands,  and t hr ust  bl ocks.

g.   A one- l i ne schemat i c di agr am i ndi cat i ng l ayout  and si zes of  al l  
pi pi ng,  devi ces,  val ves and f i t t i ngs.

h.   A compl et e poi nt - t o- poi nt  connect i on dr awi ng of  t he pump power ,  
cont r ol  and al ar m syst ems,  as wel l  as i nt er i or  wi r i ng schemat i cs of  
each cont r ol l er .

3. 3. 2   Pump Room Conf i gur at i on

Pr ovi de det ai l  pl an v i ew of  t he pump r oom i ncl udi ng el evat i ons and 
sect i ons showi ng t he f i r e pumps,  associ at ed equi pment ,  and pi pi ng.   Submi t  
wor ki ng dr awi ngs on sheet s not  smal l er  t han A1 594 by 841 mm;  i ncl ude dat a 
f or  t he pr oper  i nst al l at i on of  each syst em.   Show pi pi ng schemat i c of  
pumps,  devi ces,  val ves,  pi pe,  and f i t t i ngs.   [ Pr ovi de an i somet r i c dr awi ng 
of  t he f i r e pump and al l  associ at ed pi pi ng] .   Show poi nt  t o poi nt  
el ect r i cal  wi r i ng di agr ams.   Show pi pi ng l ayout  and sensi ng pi pi ng 
ar r angement .   Show engi ne f uel  and cool i ng syst em.   I ncl ude:

a.   Pumps,  dr i ver s,  and cont r ol l er s

b.   Hose val ve mani f ol d t est  header

c.   Ci r cui t  di agr ams f or  pumps

d.   Wi r i ng di agr ams of  each cont r ol l er

3. 3. 3   Accessor i es

Tank suppor t s,  pi pi ng of f set s,  f i t t i ngs,  and any ot her  accessor i es 
r equi r ed shal l  be f ur ni shed as speci f i ed t o pr ovi de a compl et e 
i nst al l at i on and t o el i mi nat e i nt er f er ence wi t h ot her  const r uct i on.

3. 4   PI PE AND FI TTI NGS

Pi pi ng shal l  be i nspect ed,  t est ed and appr oved bef or e bur yi ng,  cover i ng,  
or  conceal i ng.   Fi t t i ngs shal l  be pr ovi ded f or  changes i n di r ect i on of  
pi pi ng and f or  al l  connect i ons.   Changes i n pi pi ng si zes shal l  be made 
usi ng t aper ed r educi ng pi pe f i t t i ngs.   Bushi ngs shal l  not  be used. [   
Phot ogr aph al l  pi pi ng pr i or  t o bur yi ng,  cover i ng,  or  conceal i ng. ]
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3. 4. 1   Cl eani ng of  Pi pi ng

I nt er i or  and ends of  pi pi ng shal l  be c l ean and f r ee of  any wat er  or  
f or ei gn mat er i al .   Pi pi ng shal l  be kept  c l ean dur i ng i nst al l at i on by means 
of  pl ugs or  ot her  appr oved met hods.   When wor k i s not  i n pr ogr ess,  open 
ends of  t he pi pi ng shal l  be secur el y c l osed so t hat  no wat er  or  f or ei gn 
mat t er  wi l l  ent er  t he pi pes or  f i t t i ngs.   Pi pi ng shal l  be i nspect ed bef or e 
pl aci ng i n posi t i on.

3. 4. 2   Thr eaded Connect i ons

Joi nt i ng compound f or  pi pe t hr eads shal l  be [ pol yt et r af l uor oet hyl ene 
( PTFE)  pi pe t hr ead t ape conf or mi ng t o ASTM D3308] [ Tef l on pi pe t hr ead 
past e]  and shal l  be appl i ed t o mal e t hr eads onl y.   Exposed f er r ous pi pe 
t hr eads shal l  be pr ovi ded wi t h one coat  of  z i nc mol ybdat e pr i mer  appl i ed 
t o a mi ni mum of  dr y f i l m t hi ckness of  0. 025 mm.

3. 4. 3   Pi pe Hanger s and Suppor t s

Addi t i onal  hanger s and suppor t s shal l  be pr ovi ded f or  concent r at ed l oads 
i n abovegr ound pi pi ng,  such as f or  val ves and r i ser s.

3. 4. 3. 1   Ver t i cal  Pi pi ng

Pi pi ng shal l  be suppor t ed at  each f l oor ,  at  not  mor e t han 3 met er s 
i nt er val s.

3. 4. 3. 2   Hor i zont al  Pi pi ng

Hor i zont al  pi pi ng suppor t s shal l  be spaced as f ol l ows:
 

MAXI MUM SPACI NG ( METERS)

Nomi nal
Pi pe
Si ze 
( mm)

25 and
Under

32 40 50 65 80 90 100 125 150+

Copper
Tube

1. 8 2 2. 4

St eel
Pi pe

2 2. 4 2. 7 3 3. 3 3. 6 3. 9 4. 2 4. 8 5. 0

3. 4. 4   Under gr ound Pi pi ng

I nst al l at i on of  under gr ound pi pi ng and f i t t i ngs shal l  conf or m t o NFPA 24.   
Joi nt s shal l  be anchor ed i n accor dance wi t h NFPA 24.   Concr et e t hr ust  
bl ock shal l  be pr ovi ded at  el bow wher e pi pe t ur ns up t owar ds f l oor ,  and 
t he pi pe r i ser  shal l  be r est r ai ned wi t h st eel  r ods f r om t he el bow t o t he 
f l ange above t he f l oor .   Af t er  i nst al l at i on i n accor dance wi t h NFPA 24,  
r ods and nut s shal l  be t hor oughl y c l eaned and coat ed wi t h asphal t  or  ot her  
cor r osi on- r et ar d mat er i al  appr oved by t he Cont r act i ng Of f i cer .   Mi ni mum 
dept h of  cover  shal l  be 900 mm.
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3. 4. 5   Gr ooved Mechani cal  Joi nt

Gr ooves shal l  be pr epar ed accor di ng t o t he coupl i ng manuf act ur er ' s 
i nst r uct i ons.   Gr ooved f i t t i ngs,  coupl i ngs,  and gr oovi ng t ool s shal l  be 
pr oduct s of  t he same manuf act ur er .   Pi pe and gr oove di mensi ons shal l  
compl y wi t h t he t ol er ances speci f i ed by t he coupl i ng manuf act ur er .   The 
di amet er  of  gr ooves made i n t he f i el d shal l  be measur ed usi ng a " go/ no- go"  
gauge,  ver ni er  or  di al  cal i per ,  nar r ow- l and mi cr omet er ,  or  ot her  met hod 
speci f i cal l y appr oved by t he coupl i ng manuf act ur er  f or  t he i nt ended 
appl i cat i on.   Gr oove wi dt h and di mensi on of  gr oove f r om end of  pi pe shal l  
be measur ed f or  each change i n gr oovi ng t ool  set up t o ver i f y compl i ance 
wi t h coupl i ng manuf act ur er ' s t ol er ances.   Gr ooved j oi nt s shal l  not  be used 
i n conceal ed l ocat i ons,  such as behi nd sol i d wal l s or  cei l i ngs,  unl ess an 
access panel  i s  shown on t he dr awi ngs f or  ser vi c i ng or  adj ust i ng t he j oi nt .

3. 5   ELECTRI CAL WORK

El ect r i c mot or  and cont r ol s shal l  be i n accor dance wi t h NFPA 20,  NFPA 72 
and NFPA 70,  unl ess mor e st r i ngent  r equi r ement s ar e speci f i ed her ei n or  
ar e i ndi cat ed on t he dr awi ngs.   El ect r i cal  wi r i ng and associ at ed equi pment  
shal l  be pr ovi ded i n accor dance wi t h NFPA 20 and Sect i on 26 20 00 I NTERI OR 
DI STRI BUTI ON SYSTEM.   Pr ovi de wi r i ng i n r i gi d met al  condui t  or  
i nt er medi at e met al  condui t ,  except  el ect r i cal  met al l i c  t ubi ng condui t  may 
be pr ovi ded i n dr y l ocat i ons not  encl osed i n concr et e or  wher e not  subj ect  
t o mechani cal  damage.

3. 6   PI PE COLOR CODE MARKI NG

Col or  code mar ki ng of  pi pi ng as speci f i ed i n Sect i on 09 90 00 PAI NTS AND 
COATI NGS.

3. 7   FLUSHI NG

The f i r e pump suct i on and di schar ge pi pi ng shal l  be f l ushed at  [ 120] [ 150]  
per cent  of  r at ed capaci t y of  each pump.   Wher e t he pump i nst al l at i on 
consi st s of  mor e t han one pump,  t he f l ushi ng shal l  be t he t ot al  quant i t y 
of  wat er  f l owi ng when al l  pumps ar e di schar gi ng at  [ 120] [ 150]  per cent  of  
t hei r  r at ed capaci t i es.   The new pumps may be used t o at t ai n t he r equi r ed 
f l ushi ng vol ume.   No under gr ound pi pi ng shal l  be f l ushed by usi ng t he f i r e 
pumps.   Fl ushi ng oper at i ons shal l  cont i nue unt i l  wat er  i s c l ear ,  but  not  
l ess t han 10 mi nut es.   Submi t  a s i gned and dat ed f l ushi ng cer t i f i cat e 
bef or e r equest i ng f i el d t est i ng.

3. 8   FI ELD TESTS

Submi t  syst em di agr ams t hat  show t he l ayout  of  equi pment ,  pi pi ng,  and 
st or age uni t s,  and t yped condensed sequence of  oper at i on,  wi r i ng and 
cont r ol  di agr ams,  and oper at i on manual s expl ai ni ng pr event at i ve 
mai nt enance pr ocedur es,  met hods of  checki ng t he syst em f or  nor mal ,  saf e 
oper at i on,  and pr ocedur es f or  saf el y st ar t i ng and st oppi ng t he syst em 
shal l  be f r amed under  gl ass or  l ami nat ed pl ast i c.   Af t er  appr oval ,  t hese 
i t ems shal l  be post ed wher e di r ect ed.

3. 8. 1   Hydr ost at i c Test

Pi pi ng shal l  be hydr ost at i cal l y t est ed at  1551 kPaf or  a per i od of  2- hour s,  
or  at  l east  345 kPai n excess of  t he maxi mum pr essur e,  when t he maxi mum 
pr essur e i n t he syst em i s i n excess of  [ 1207] [ 1379]  kPa i n accor dance wi t h 
NFPA 20.

SECTI ON 21 30 00  Page 23



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

3. 8. 2   Pr el i mi nar y Test s

Submi t  pr oposed pr ocedur es f or  Pr el i mi nar y Test s pr i or  t o t he pr oposed 
dat e and t i me t o begi n Pr el i mi nar y Test s.   The Fi r e Pr ot ect i on Speci al i st  
and QFPE shal l  t ake al l  r eadi ngs and measur ement s.   The Manuf act ur er ' s 
Repr esent at i ve,  a r epr esent at i ve of  t he f i r e pump cont r ol l er  manuf act ur er ,  
and a r epr esent at i ve of  t he di esel  engi ne manuf act ur er  ( when suppl i ed)  
shal l  wi t ness t he compl et e oper at i onal  t est i ng of  t he f i r e pump and 
dr i ver s.   The f i r e pump cont r ol l er  manuf act ur er ' s r epr esent at i ve and t he 
di esel  engi ne manuf act ur er ' s r epr esent at i ve shal l  each be an exper i enced 
t echni c i an empl oyed by t he r espect i ve manuf act ur er s and capabl e of  
demonst r at i ng oper at i on of  al l  f eat ur es of  r espect i ve component s i ncl udi ng 
t r oubl e al ar ms and oper at i ng f eat ur es.   Fi r e pumps,  dr i ver s and equi pment  
shal l  be t hor oughl y i nspect ed and t est ed t o i nsur e t hat  t he syst em i s 
cor r ect ,  compl et e,  and r eady f or  oper at i on.   Test s shal l  ensur e t hat  pumps 
ar e oper at i ng at  r at ed capaci t y,  pr essur e and speed.   Test s shal l  i ncl ude 
manual  st ar t i ng and r unni ng t o ensur e pr oper  oper at i on and t o det ect  
l eakage or  ot her  abnor mal  condi t i ons,  f l ow t est i ng,  aut omat i c st ar t  
t est i ng,  t est i ng of  aut omat i c set t i ngs,  sequence of  oper at i on check,  t est  
of  r equi r ed accessor i es;  t est  of  pump al ar ms devi ces and super vi sor y 
s i gnal s,  t est  of  pump cool i ng,  oper at i onal  t est  of  r el i ef  val ves,  and t est  
of  aut omat i c power  t r ansf er ,  i f  pr ovi ded.   Pumps shal l  r un wi t hout  
abnor mal  noi se,  v i br at i on or  heat i ng.   I f  any component  or  syst em was 
f ound t o be def ect i ve,  i noper at i ve,  or  not  i n compl i ance wi t h t he cont r act  
r equi r ement s dur i ng t he t est s and i nspect i on,  t he cor r ect i ons shal l  be 
made and t he ent i r e pr el i mi nar y t est  shal l  be r epeat ed.   Submi t  
Pr el i mi nar y Test s Repor t s,  t o i ncl ude bot h t he Cont r act or ' s Mat er i al  and 
Test  Cer t i f i cat e f or  Under gr ound Pi pi ng and t he Cont r act or ' s Mat er i al  and 
Test  Cer t i f i cat e f or  Abovegr ound Pi pi ng.   Al l  i t ems i n t he Repor t  shal l  be 
s i gned by t he Fi r e Pr ot ect i on Speci al i st  and t he Manuf act ur er ' s 
Repr esent at i ve.

3. 8. 3   Fi nal  Accept ance Test

The Fi r e Pr ot ect i on Speci al i st  and QFPE shal l  t ake al l  r eadi ngs and 
measur ement s.   The Manuf act ur er ' s Repr esent at i ve,  t he f i r e pump cont r ol l er  
manuf act ur er ' s r epr esent at i ve,  and t he di esel  engi ne manuf act ur er ' s 
r epr esent at i ve ( when suppl i ed)  shal l  al so wi t ness f or  t he f i nal  t est s.   
Repai r  any damage caused by hose st r eams or  ot her  aspect s of  t he t est .   
Submi t  pr oposed dat e and t i me t o begi n  Fi nal  Accept ance Test ,  wi t h t he 
Accept ance Pr ocedur es.   Not i f i cat i on shal l  be pr ovi ded at  l east  [ 14]  
[ _____]  days pr i or  t o t he pr oposed st ar t  of  t he t est .   Submi t  [ 3]  [ _____]  
copi es of  t he compl et ed Fi nal  Accept ance Test  Repor t s,  no l at er  t hat  [ 7]  
[ _____]  days af t er  t he compl et i on of  t he t est s.   Al l  i t ems i n t he r epor t s 
shal l  be s i gned by t he Fi r e Pr ot ect i on Speci al i st ,  QFPE and t he 
Manuf act ur er ' s Repr esent at i ve.   Test  r epor t s i n bookl et  f or m ( each copy 
f ur ni shed i n a pr oper l y l abel ed t hr ee r i ng bi nder )  showi ng al l  f i el d t est s 
and measur ement s t aken dur i ng t he pr el i mi nar y and f i nal  t est i ng,  and 
document at i on t hat  pr oves compl i ance wi t h t he speci f i ed per f or mance 
cr i t er i a,  upon compl et i on of  t he i nst al l at i on and f i nal  t est i ng of  t he 
i nst al l ed syst em.   Each t est  r epor t  shal l  i ndi cat e t he f i nal  posi t i on of  
t he cont r ol s and pr essur e swi t ches.   The t est  r epor t s shal l  i ncl ude t he 
descr i pt i on of  t he hydr ost at i c t est  conduct ed on t he pi pi ng and f l ushi ng 
of  t he suct i on and di schar ge pi pi ng.   A copy of  t he manuf act ur er ' s 
cer t i f i ed pump cur ve f or  each f i r e pump shal l  be i ncl uded i n t he r epor t .   
Not i f i cat i on shal l  i ncl ude a copy of  t he Cont r act or ' s Mat er i al  & Test  
Cer t i f i cat es.   I ncl ude t he f ol l owi ng i n t he f i nal  accept ance t est :
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3. 8. 3. 1   Fl ow Test s

Fl ow t est s usi ng t he t est  header ,  hoses and pl aypi pe nozzl es shal l  be 
conduct ed.   Fl ow t est s shal l  be per f or med at  chur n ( no f l ow) ,  75,  100,  125 
and 150 per cent  capaci t y f or  each pump and at  f ul l  capaci t y of  t he pump 
i nst al l at i on.   Fl ow r eadi ngs shal l  be t aken f r om each nozzl e by means of  a 
cal i br at ed pi t ot  t ube wi t h gauge or  ot her  appr oved measur i ng equi pment .   
Rpm,  suct i on pr essur e and di schar ge pr essur e r eadi ng shal l  be t aken as 
par t  of  each f l ow t est .   Vol t age and amper e r eadi ngs shal l  t aken on each 
phase as par t  of  each f l ow t est  f or  el ect r i c- mot or  dr i ven pumps.

3. 8. 3. 2   St ar t i ng Test s

Pumps shal l  be t est ed f or  aut omat i c st ar t i ng and sequent i al  st ar t i ng.   
Set t i ng of  t he pr essur e swi t ches shal l  be t est ed when pumps ar e oper at ed 
by pr essur e dr op.   Test s may be per f or med by oper at i ng t he t est  connect i on 
on t he pr essur e sensi ng l i nes.   As a mi ni mum,  each pump shal l  be st ar t ed 
aut omat i cal l y 10 t i mes and manual l y 10 t i mes,  i n accor dance wi t h NFPA 20.  
Test s of  engi ne- dr i ven pumps shal l  be di v i ded equal l y bet ween bot h set  of  
bat t er i es.   The f i r e pumps shal l  be oper at ed f or  a per i od of  a l east  10 
mi nut es f or  each of  t he st ar t s;  except  t hat  el ect r i c mot or s over  149 kW
shal l  be oper at ed f or  at  l east  15 mi nut es and shal l  not  be st ar t ed mor e 
t han 2 t i mes i n 10 hour s.   Pr essur e set t i ngs t hat  i ncl ude aut omat i c 
st ar t i ng and st oppi ng of  t he f i r e pump( s)  shal l  be i ndi cat ed on an et ched 
pl ast i c pl acar d,  at t ached t o t he cor r espondi ng pump cont r ol l er .

3. 8. 3. 3   Bat t er y Changeover

Di esel  dr i ven f i r e pumps shal l  be t est ed f or  aut omat i c bat t er y changeover  
i n event  of  f ai l ur e of  i ni t i al  bat t er y uni t s.

3. 8. 3. 4   Al ar ms

Al l  pump al ar ms,  bot h l ocal  and r emot e,  shal l  be t est ed.   Super vi sor y 
al ar ms f or  di esel  dr i ver s shal l  be el ect r i cal l y t est ed f or  l ow oi l  
pr essur e,  hi gh engi ne j acket  cool ant  t emper at ur e,  shut down f r om over speed,  
bat t er y f ai l ur e and bat t er y char ger  f ai l ur e.

3. 8. 3. 5   Mi scel l aneous

Val ve t amper  swi t ches shal l  be t est ed.   Pr essur e r ecor der  oper at i on r el i ef  
val ve set t i ngs,  val ve oper at i ons,  oper at i on and accur acy of  met er s and 
gauges,  and ot her  accessor y devi ces shal l  be ver i f i ed.

3. 8. 3. 6   Al t er nat e Power  Sour ce

On i nst al l at i ons wi t h an al t er nat e sour ce of  power  and an aut omat i c 
t r ansf er  swi t ch,  l oss of  pr i mar y power  shal l  be s i mul at ed and t r ansf er  
shal l  occur  whi l e t he pump i s oper at i ng at  peak l oad.   Tr ansf er  f r om 
nor mal  t o emer gency sour ce and r et r ansf er  f r om emer gency t o nor mal  sour ce 
shal l  not  cause openi ng of  over cur r ent  devi ces i n ei t her  l i ne.   At  l east  
hal f  of  t he manual  and aut omat i c st ar t i ng oper at i ons l i s t ed shal l  be 
per f or med wi t h t he f i r e pump connect ed t o t he al t er nat e sour ce.

3. 8. 3. 7   Cor r ect i on of  Def i c i enci es

I f  equi pment  was f ound t o be def ect i ve or  non- compl i ant  wi t h cont r act  
r equi r ement s,  per f or m cor r ect i ve act i ons and r epeat  t he t est s.   Test s 
shal l  be conduct ed and r epeat ed i f  necessar y unt i l  t he syst em has been 
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demonst r at ed t o compl y wi t h al l  cont r act  r equi r ement s.

3. 8. 3. 8   Test  Document at i on

The Manuf act ur er ' s Repr esent at i ve shal l  suppl y a copy of  t he 
manuf act ur er ' s cer t i f i ed cur ve f or  each f i r e pump at  t he t i me of  t he 
t est .   The Fi r e Pr ot ect i on Speci al i st  shal l  r ecor d al l  t est  r esul t s and 
pl ot  cur ve of  each pump per f or mance dur i ng t he t est .   Compl et e pump 
accept ance t est  dat a of  each f i r e pump shal l  be r ecor ded.   The pump 
accept ance t est  dat a shal l  be on f or ms t hat  gi ve t he det ai l  pump 
i nf or mat i on such as t hat  whi ch i s i ndi cat ed i n Fi gur e A- 11- 2. 6. 3( f )  of  
NFPA 20.   Al l  t est  dat a r ecor ds shal l  be submi t t ed i n a t hr ee r i ng bi nder .

3. 8. 4   Test  Equi pment

Pr ovi de al l  equi pment  and i nst r ument s necessar y t o conduct  a compl et e 
f i nal  t est ,  i ncl udi ng 65 mm di amet er  hoses,  pl aypi pe nozzl es,  pi t ot  t ube 
gauges,  por t abl e di gi t al  t achomet er ,  vol t age and amper e met er s,  and 
cal i br at ed oi l - f i l l ed wat er  pr essur e gauges.   Pr ovi de al l  necessar y 
suppor t s t o saf el y secur e hoses and nozzl es dur i ng t he t est .   The 
[ Gover nment  wi l l ] [ Cont r act or  shal l ]  f ur ni sh wat er  f or  t he t est s.

3. 9   DI SI NFECTI ON

Af t er  al l  syst em component s ar e i nst al l ed i ncl udi ng pumps,  pi pi ng,  and 
ot her  associ at ed wor k,  and al l  hydr ost at i c t est s ar e successf ul l y 
compl et ed,  t hor oughl y f l ush t he pumps and al l  pi pi ng t o be di s i nf ect ed 
wi t h pot abl e wat er  unt i l  t her e i s no vi s i bl e s i gn of  di r t  or  ot her  
r esi due.  and hydr ost at i c t est  ar e successf ul l y compl et ed,  each por t i on of  
t he pi pi ng speci f i ed i n t hi s Sect i on syst em t o be di s i nf ect ed shal l  be 
t hor oughl y f l ushed wi t h pot abl e wat er  unt i l  al l  ent r ai ned di r t  and ot her  
f or ei gn mat er i al s have been r emoved bef or e i nt r oduci ng chl or i nat i ng 
mat er i al .

3. 9. 1   Chl or i nat i on

The chl or i nat i ng mat er i al  shal l  be hypochl or i t es or  l i qui d chl or i ne.   The 
chl or i nat i ng mat er i al  shal l  be f ed i nt o t he spr i nkl er  pi pi ng at  a const ant  
r at e of  50 par t s per  mi l l i on ( ppm) .   A pr oper l y adj ust ed hypochl or i t e 
sol ut i on i nj ect ed i nt o t he syst em wi t h a hypochl or i nat or ,  or  l i qui d 
chl or i ne i nj ect ed i nt o t he syst em t hr ough a sol ut i on- f ed chl or i nat or  and 
boost er  pump shal l  be used.   Chl or i nat i on appl i cat i on shal l  cont i nue unt i l  
t he ent i r e syst em i f  f i l l ed.   The wat er  shal l  r emai n i n t he syst em f or  a 
mi ni mum of  24 hour s.   Each val ve i n t he syst em shal l  be opened and cl osed 
sever al  t i mes t o ensur e i t s pr oper  di s i nf ect i on.   Fol l owi ng t he 24- hour  
per i od,  no l ess t han 25 ppm chl or i ne r esi dual  shal l  r emai n i n t he syst em.

3. 9. 2   Fl ushi ng

The syst em shal l  t hen be f l ushed wi t h c l ean wat er  unt i l  t he r esi dual  
chl or i ne i s r educed t o l ess t han one par t  per  mi l l i on.   Sampl es of  wat er  
i n di s i nf ect ed cont ai ner s f or  bact er i al  exami nat i on wi l l  be t aken f r om 
sever al  syst em l ocat i ons whi ch ar e appr oved by t he Cont r act i ng Of f i cer .

3. 9. 3   Sampl e Test i ng

Sampl es shal l  be t est ed f or  t ot al  col i f or m or gani sms ( col i f or m bact er i a,  
f ecal  col i f or m,  st r ept ococcal ,  and ot her  bact er i a)  i n accor dance wi t h 
AWWA 10084.   The t est i ng met hod shal l  be ei t her  t he mul t i pl e- t ube 
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f er ment at i on t echni que or  t he membr ane- f i l t er  t echni que.   The di s i nf ect i on 
shal l  be r epeat ed unt i l  t est s i ndi cat e t he absence of  col i f or m or gani sms 
( zer o mean col i f or m densi t y per  100 mi l l i l i t er s)  i n t he sampl es f or  at  
l east  2 f ul l  days.   The syst em wi l l  not  be accept ed unt i l  sat i sf act or y 
bact er i ol ogi cal  r esul t s have been obt ai ned.

3. 10   SYSTEM STARTUP

Ful l y encl ose or  pr oper l y guar d coupl i ng,  r ot at i ng par t s,  gear s,  
pr oj ect i ng equi pment ,  et c.  so as t o pr event  possi bl e i nj ur y t o per sons 
t hat  come i n c l ose pr oxi mi t y of  t he equi pment .   Conduct  t est i ng of  t he 
f i r e pumps i n a saf e manner  and ensur e t hat  al l  equi pment  i s saf el y 
secur ed.   Hoses and nozzl es used t o conduct  f l ow t est s shal l  be i n 
excel l ent  condi t i on and shal l  be saf el y anchor ed and secur ed t o pr event  
any mi sdi r ect i on of  t he hose st r eams.

Post  oper at i ng i nst r uct i ons f or  pumps,  dr i ver s,  cont r ol l er s,  and f l ow 
met er s.

3. 11   CLOSEOUT ACTI VI TI ES

3. 11. 1   Fi el d Tr ai ni ng

The Fi r e Pr ot ect i on Speci al i st  and t he Manuf act ur er ' s Repr esent at i ve shal l  
conduct  a t r ai ni ng cour se f or  oper at i ng and mai nt enance per sonnel  as 
desi gnat ed by t he Cont r act i ng Of f i cer .   Submi t  t he pr oposed schedul e f or  
f i el d t r ai ni ng at  l east  14 days pr i or  t o t he st ar t  of  r el at ed t r ai ni ng.   
Tr ai ni ng shal l  be pr ovi ded f or  a per i od of  [ 2]  [ 8]  hour s of  nor mal  wor ki ng 
t i me and shal l  st ar t  af t er  t he f i r e pump i nst al l at i on i s f unct i onal l y 
compl et e and af t er  t he Fi nal  Accept ance Test .   The f i el d i nst r uct i on shal l  
cover  al l  of  t he i t ems cont ai ned i n t he appr oved Oper at i ng and Mai nt enance 
I nst r uct i ons.   Submi t  manual s l i s t i ng st ep- by- st ep pr ocedur es r equi r ed f or  
syst em st ar t up,  oper at i on,  shut down,  and r out i ne mai nt enance.   The manual s 
shal l  i ncl ude t he manuf act ur er ' s name,  model  number ,  par t s l i s t ,  l i s t  of  
par t s and t ool s t hat  shoul d be kept  i n st ock by t he owner  f or  r out i ne 
mai nt enance i ncl udi ng t he name of  a l ocal  suppl i er ,  s i mpl i f i ed wi r i ng and 
cont r ol s di agr ams,  t r oubl eshoot i ng gui de,  and r ecommended ser vi ce 
or gani zat i on ( i ncl udi ng addr ess and t el ephone number )  f or  each i t em of  
equi pment .   Dat a Package 3 shal l  be submi t t ed f or  f i r e pumps and dr i ver s 
i n accor dance wi t h Sect i on 01 78 23 OPERATI ON AND MAI NTENANCE DATA.   [ Each 
ser vi ce or gani zat i on submi t t ed shal l  be capabl e of  pr ovi di ng [ 4]  [ _____]  
hour  onsi t e r esponse t o a ser vi ce cal l  on an emer gency basi s. ]

3. 11. 2   As- Bui l t  Dr awi ngs

Submi t  As- Bui l t  Dr awi ngs,  no l at er  t han [ 14] [ _____]  days af t er  compl et i on 
of  t he Fi nal  Test s.   Updat e he Fi r e Pump I nst al l at i on Dr awi ngs t o r ef l ect  
as- bui l t  condi t i ons af t er  al l  r el at ed wor k i s compl et ed and shal l  be on 
r epr oduci bl e f ul l - s i ze myl ar  f i l m.

3. 12   PROTECTI ON

Car ef ul l y r emove mat er i al s so as not  t o damage mat er i al  whi ch i s t o 
r emai n.   Repl ace exi st i ng wor k damaged by t he Cont r act or ' s oper at i ons wi t h 
new wor k of  t he same const r uct i on.

        - -  End of  Sect i on - -
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SECTI ON 22 00 00

PLUMBI NG,  GENERAL PURPOSE
11/ 15

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

AMERI CAN NATI ONAL STANDARDS I NSTI TUTE ( ANSI )

ANSI  Z21. 22/ CSA 4. 4 ( 2015;  R 2020)  Rel i ef  Val ves f or  Hot  Wat er  
Suppl y Syst ems

AMERI CAN SOCI ETY OF HEATI NG,  REFRI GERATI NG AND AI R- CONDI TI ONI NG 
ENGI NEERS ( ASHRAE)

ANSI / ASHRAE 18 ( 2008;  R 2013)  Met hods Of  Test i ng For  
Rat i ng Dr i nki ng Wat er  Cool er s Wi t h 
Sel f - Cont ai ned Mechani cal  Ref r i ger at i on

AMERI CAN SOCI ETY OF MECHANI CAL ENGI NEERS ( ASME)

ASME A112. 14. 1 ( 2003;  R 2017;  R 2022)  Backwat er  Val ves

ASME A112. 19. 3/ CSA B45. 4 ( 2022)  St ai nl ess St eel  Pl umbi ng Fi xt ur es

ASME B1. 20. 1 ( 2013;  R 2018)  Pi pe Thr eads,  Gener al  
Pur pose ( I nch)

ASME B16. 3 ( 2021)  Mal l eabl e I r on Thr eaded Fi t t i ngs,  
Cl asses 150 and 300

ASME B16. 15 ( 2018)  Cast  Copper  Al l oy Thr eaded Fi t t i ngs 
Cl asses 125 and 250

ASME B16. 18 ( 2021)  Cast  Copper  Al l oy Sol der  Joi nt  
Pr essur e Fi t t i ngs

ASME B16. 22 ( 2021)  Wr ought  Copper  and Copper  Al l oy 
Sol der - Joi nt  Pr essur e Fi t t i ngs

ASME B16. 24 ( 2022)  Cast  Copper  Al l oy Pi pe Fl anges,  
Fl anged Fi t t i ngs,  and Val ves Cl asses 150,  
300,  600,  900,  1500,  and 2500

ASME B16. 39 ( 2020)  St andar d f or  Mal l eabl e I r on 
Thr eaded Pi pe Uni ons;  Cl asses 150,  250,  
and 300

ASME BPVC SEC VI I I  D1 ( 2019)  BPVC Sect i on VI I I - Rul es f or  
Const r uct i on of  Pr essur e Vessel s Di v i s i on 1

SECTI ON 22 00 00  Page 1



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

AMERI CAN SOCI ETY OF SANI TARY ENGI NEERI NG ( ASSE)

ASSE 1001 ( 2021)  Per f or mance Requi r ement s f or  
At mospher i c Type Vacuum Br eaker s

ASSE 1003 ( 2020)  Per f or mance Requi r ement s f or  Wat er  
Pr essur e Reduci ng Val ves f or  Domest i c 
Wat er  Di st r i but i on Syst ems -  ( ANSI  
appr oved 2010)

ASSE 1010 ( 2021)  Per f or mance Requi r ement s f or  Wat er  
Hammer  Ar r est er s

ASSE 1011 ( 2017)  Per f or mance Requi r ement s f or  Hose 
Connect i on Vacuum Br eaker s

ASSE 1012 ( 2023)  Per f or mance Requi r ement s f or  
Backf l ow Pr event er  wi t h an I nt er medi at e 
At mospher i c Vent

ASSE 1013 ( 2021)  Per f or mance Requi r ement s f or  
Reduced Pr essur e Pr i nci pl e Backf l ow 
Pr event i on Assembl i es

ASSE 1020 ( 2020)  Per f or mance Requi r ement s f or  
Pr essur e Vacuum Br eaker  Assembl i es

AMERI CAN SOCI ETY OF HEATI NG,  REFRI GERATI NG AND AI R- CONDI TI ONI NG 
ENGI NEERS ( ASHRAE)

ASTM I NTERNATI ONAL ( ASTM)

ASTM A47/ A47M ( 1999;  R 2018;  E 2018)  St andar d 
Speci f i cat i on f or  Fer r i t i c  Mal l eabl e I r on 
Cast i ngs

ASTM A53/ A53M ( 2020)  St andar d Speci f i cat i on f or  Pi pe,  
St eel ,  Bl ack and Hot - Di pped,  Zi nc- Coat ed,  
Wel ded and Seaml ess

ASTM A536 ( 1984;  R 2019;  E 2019)  St andar d 
Speci f i cat i on f or  Duct i l e I r on Cast i ngs

ASTM A733 ( 2016)  St andar d Speci f i cat i on f or  Wel ded 
and Seaml ess Car bon St eel  and Aust eni t i c  
St ai nl ess St eel  Pi pe Ni ppl es

ASTM B42 ( 2020)  St andar d Speci f i cat i on f or  Seaml ess 
Copper  Pi pe,  St andar d Si zes

ASTM B43 ( 2020)  St andar d Speci f i cat i on f or  Seaml ess 
Red Br ass Pi pe,  St andar d Si zes

ASTM B75/ B75M ( 2020)  St andar d Speci f i cat i on f or  Seaml ess 
Copper  Tube

ASTM B88 ( 2022)  St andar d Speci f i cat i on f or  Seaml ess 
Copper  Wat er  Tube
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ASTM B88M ( 2020)  St andar d Speci f i cat i on f or  Seaml ess 
Copper  Wat er  Tube ( Met r i c)

ASTM B584 ( 2014;  R 2022)  St andar d Speci f i cat i on f or  
Copper  Al l oy Sand Cast i ngs f or  Gener al  
Appl i cat i ons

ASTM B828 ( 2016)  St andar d Pr act i ce f or  Maki ng 
Capi l l ar y Joi nt s by Sol der i ng of  Copper  
and Copper  Al l oy Tube and Fi t t i ngs

ASTM B117 ( 2019)  St andar d Pr act i ce f or  Oper at i ng 
Sal t  Spr ay ( Fog)  Appar at us

ASTM D1785 ( 2015;  E 2018)  St andar d Speci f i cat i on f or  
Pol y( Vi nyl  Chl or i de)  ( PVC) ,  Pl ast i c Pi pe,  
Schedul es 40,  80,  and 120

ASTM D2241 ( 2015)  St andar d Speci f i cat i on f or  
Pol y( Vi nyl  Chl or i de)  ( PVC)  Pr essur e- Rat ed 
Pi pe ( SDR Ser i es)

ASTM D2464 ( 2015)  St andar d Speci f i cat i on f or  Thr eaded 
Pol y( Vi nyl  Chl or i de)  ( PVC)  Pl ast i c Pi pe 
Fi t t i ngs,  Schedul e 80

ASTM D2466 ( 2017)  St andar d Speci f i cat i on f or  
Pol y( Vi nyl  Chl or i de)  ( PVC)  Pl ast i c Pi pe 
Fi t t i ngs,  Schedul e 40

ASTM D2467 ( 2015)  St andar d Speci f i cat i on f or  
Pol y( Vi nyl  Chl or i de)  ( PVC)  Pl ast i c Pi pe 
Fi t t i ngs,  Schedul e 80

ASTM D2672 ( 2014)  Joi nt s f or  I PS PVC Pi pe Usi ng 
Sol vent  Cement

ASTM D3035 ( 2015)  Pol yet hyl ene ( PE)  Pl ast i c Pi pe 
( DR- PR)  Based on Cont r ol l ed Out si de 
Di amet er

ASTM D2239 ( 2012)  St andar d Speci f i cat i on f or  
Pol yet hyl ene ( PE)  Pl ast i c Pi pe ( SI DR- PR)  
Based on Cont r ol l ed I nsi de Di amet er

ASTM D3261 ( 2016)  St andar d Speci f i cat i on f or  But t  
Heat  Fusi on Pol yet hyl ene ( PE)  Pl ast i c 
Fi t t i ngs f or  Pol yet hyl ene ( PE)  Pl ast i c 
Pi pe and Tubi ng

ASTM D2683 ( 2020)  St andar d Speci f i cat i on f or  
Socket - Type Pol yet hyl ene Fi t t i ngs f or  
Out si de Di amet er - Cont r ol l ed Pol yet hyl ene 
Pi pe and Tubi ng

ASTM D2737 ( 2012a)  Pol yet hyl ene ( PE)  Pl ast i c Tubi ng

ASTM D2846/ D2846M ( 2019)  St andar d Speci f i cat i on f or  
Chl or i nat ed Pol y( Vi nyl  Chl or i de)  ( CPVC)  
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Pl ast i c Hot -  and Col d- Wat er  Di st r i but i on 
Syst ems

ASTM F441/ F441M ( 2020)  St andar d Speci f i cat i on f or  
Chl or i nat ed Pol y( Vi nyl  Chl or i de)  ( CPVC)  
Pl ast i c Pi pe,  Schedul es 40 and 80

ASTM F442/ F442M ( 2020)  St andar d Speci f i cat i on f or  
Chl or i nat ed Pol y( Vi nyl  Chl or i de)  ( CPVC)  
Pl ast i c Pi pe ( SDR- PR)

ASTM F437 ( 2021)  St andar d Speci f i cat i on f or  Thr eaded 
Chl or i nat ed Pol y( Vi nyl  Chl or i de)  ( CPVC)  
Pl ast i c Pi pe Fi t t i ngs,  Schedul e 80

ASTM F438 ( 2017)  St andar d Speci f i cat i on f or  
Socket - Type Chl or i nat ed Pol y( Vi nyl  
Chl or i de)  ( CPVC)  Pl ast i c Pi pe Fi t t i ngs,  
Schedul e 40

ASTM F439 ( 2019)  St andar d Speci f i cat i on f or  
Chl or i nat ed Pol y( Vi nyl  Chl or i de)  ( CPVC)  
Pl ast i c Pi pe Fi t t i ngs,  Schedul e 80

ASTM F877 ( 2020)  St andar d Speci f i cat i on f or  
Cr ossl i nked Pol yet hyl ene ( PEX)  Pl ast i c 
Hot -  and Col d- Wat er  Di st r i but i on Syst ems

ASTM F2389 ( 2021)  St andar d Speci f i cat i on f or  
Pr essur e- r at ed Pol ypr opyl ene ( PP)  Pi pi ng 
Syst ems

AMERI CAN WATER WORKS ASSOCI ATI ON ( AWWA)

AWWA C700 ( 2020)  Col d- Wat er  Met er s -  Di spl acement  
Type,  Met al  Al l oy Mai n Case

AWWA C701 ( 2019)  Col d- Wat er  Met er s -  Tur bi ne Type 
f or  Cust omer  Ser vi ce

AWWA D100 ( 2021)  Wel ded St eel  Tanks f or  Wat er  St or age

U. S.  ENVI RONMENTAL PROTECTI ON AGENCY ( EPA)

PL 93- 523 ( 1974;  A 1999)  Saf e Dr i nki ng Wat er  Act

I NTERNATI ONAL CODE COUNCI L ( I CC)

I CC A117. 1 COMM ( 2017)  St andar d and Comment ar y Accessi bl e 
and Usabl e Bui l di ngs and Faci l i t i es

I NTERNATI ONAL SAFETY EQUI PMENT ASSOCI ATI ON ( I SEA)

ANSI / I SEA Z358. 1 ( 2014;  R 2020)  Amer i can Nat i onal  St andar d 
f or  Emer gency Eyewash and Shower  Equi pment

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 90A ( 2018)  St andar d f or  t he I nst al l at i on of  
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Ai r  Condi t i oni ng and Vent i l at i ng Syst ems

PLASTI C PI PE AND FI TTI NGS ASSOCI ATI ON ( PPFA)

PPFA Fi r e Man ( 2016)  Fi r est oppi ng:  Pl ast i c Pi pe i n Fi r e 
Resi st i ve Const r uct i on

JAPAN WATER WORKS ASSOCI ATI ON ( JWWA)

JWWA K 115 ( 2018)  Tar  Epoxy Resi n Pai nt  of  Wat er  
Wor ks and Pai nt i ng Met hod

JWWA K 120 ( 2008)  Wat er  Wor ks Sodi um Hypochl or i t e

JWWA S 101 ( 2019)  Pol yet hyl ene Pi pe Fi t t i ng f or  Wat er  
Di st r i but i on

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S A 4420 ( 2018)  Component s f or  Ki t chen Equi pment s

JI S A 4421 ( 1991)  Dr ai n Wi t h Tr aps f or  Equi pment  Uni t s

JI S A 5207 ( 2014)  Sani t ar y War es

JI S A 5532 ( 2011)  Bat ht ubs

JI S A 5758 ( 2022)  Seal ant s f or  Seal i ng and Gl azi ng i n 
Bui l di ngs

JI S A 6005 ( 2005)  Asphal t  Roof i ng Fel t s

JI S B 0203 ( 1999)  Taper  Pi pe Thr eads

JI S B 2003 ( 2013)  Gener al  Rul es f or  I nspect i on of  
Val ves

JI S B 2004 ( 1994)  Gener al  Rul es f or  Mar ki ng on Val ves

JI S B 2011 ( 2013)  Br onze,  Gat e,  Gl obe,  Angl e,  and 
Check Val ves ( Amendment  2)

JI S B 2031   ( 2015)  Gr ay Cast  I r on Val ves ( Amendment  1)

JI S B 2061 ( 2017)  Faucet s,  Bal l  Taps and Fl ush Val ves

JI S B 2071 ( 2000)  St eel  Val ves

JI S B 2220 ( 2012)  St eel  Pi pe Fl anges

JI S B 2240 ( 2006)  Copper  Al l oy Pi pe Fl anges

JI S B 2301 ( 2013)  Scr ewed Type Mal l eabl e Cast  I r on 
Pi pe Fi t t i ngs

JI S B 2302 ( 2013)  Scr ewed Type St eel  Pi pe Fi t t i ngs

JI S B 2308 ( 2013)  St ai nl ess St eel  Thr eaded Fi t t i ngs
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JI S B 2309 ( 2009)  But t - Wel di ng Pi pe Fi t t i ngs f or  
Li ght  Gauge St ai nl ess St eel  Tubes f or  
Or di nar y Use

JI S B 2404 ( 2018)  Di mensi ons of  Gasket s f or  Use wi t h 
Pi pe Fl anges

JI S B 7414 ( 2018)  Gl ass Ther momet er s

JI S B 7505- 1 ( 2017)  Aner oi d Pr essur e Gauges- Par t  1:  
Bour don Tube Pr essur e Gauges 

JI S B 8225 ( 2012)  Saf et y Val ves- Measur i ng Met hods f or  
Coef f i c i ent  of  Di schar ge

JI S B 8285 ( 2010)  Wel di ng Pr ocedur e Qual i f i cat i on 
Test  f or  Pr essur e Vessel s

JI S B 8325 ( 2003;  R 2008;  R 2013)  Submer si bl e Mot or  
Pumps For  Sump

JI S B 8372- 1 ( 2003)  Pneumat i c Fl ui d Power - Compr essed 
Ai r  Pr essur e Regul at or s and 
Fi l t er - Regul at or s- Par t  1:  Mai n 
Char act er i st i cs t o be I ncl uded i n 
Li t er at ur e f r om Suppl i er s and 
Pr oduct - Maki ng Requi r ement s

JI S B 8410 ( 2015)  Pr essur e Reduci ng Val ves f or  Wat er  
Wor ks

JI S B 8414 ( 2011)  Rel i ef  Val ves f or  Hot  Wat er  
Appl i ances ( Amendment  3)

JI S B 8570- 1 ( 2013)  Met er s f or  Col d Wat er  and Hot  Wat er  
-  Par t  1:  Gener al  Speci f i cat i ons

JI S C 4212 ( 2010;  R 2022)  Low- Vol t age Thr ee- Phase 
Squi r r el - Cage Hi gh- Ef f i c i ency I nduct i on 
Mot or s ( Amendment  1)

JI S C 9219- 1 ( 2005)  El ect r i c St or age Tank Wat er  Heat er s

JI S C 9335- 2- 35 ( 2019)  Househol d and Si mi l ar  El ect r i cal  
Appl i ances- Saf et y- Par t  2- 35:  Par t i cul ar  
Requi r ement s f or  I nst ant aneous Wat er  
Heat er s 

JI S C 9618 ( 1992)  Dr i nki ng- Wat er  Cool er s

JI S G 3103 ( 2012)  Car bon St eel  and Mol ybdenum Al l oy 
St eel  Pl at es f or  Boi l er s and Pr essur e 
Vessel s

JI S G 3118 ( 2017)  Car bon St eel  Pl at es f or  Pr essur e 
Vessel s f or  I nt er medi at e and Moder at e 
Temper at ur e Ser vi ces

JI S G 3201 ( 2008)  Car bon St eel  For gi ngs f or  Gener al  
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  Use ( Amendment  1)

JI S G 3452 ( 2016)  Car bon St eel  Pi pes f or  Or di nar y 
  Pi pi ng ( Amendment  1)

JI S G 4051 ( 2018)  Car bon St eel s f or  Machi ne 
  St r uct ur al  Use ( Amendment  1)

JI S G 4107 ( 2015)  Al l oy St eel  Bol t i ng Mat er i al s f or  
  Hi gh Temper at ur e Ser vi ce ( Amendment  1)

JI S G 4303 ( 2012)  St ai nl ess St eel  Bar s

JI S G 5502 ( 2007)  Spher oi dal  Gr aphi t e I r on Cast i ngs

JI S G 5526 ( 2014)  Duct i l e I r on Pi pes

JI S G 5705 ( 2018)  Mal l eabl e I r on Cast i ngs

JI S H 3100 ( 2018)  Copper  and Copper  Al l oy Sheet s,  
Pl at es and St r i ps

JI S H 3250 ( 2015)  Copper  and Copper  Al l oy Rods and 
Bar s

JI S H 3300 ( 2018)  Copper  and Copper  Al l oy Seaml ess 
Pi pes and Tubes

JI S H 3401 ( 2001)  Pi pe Fi t t i ngs of  Copper  and Copper  
Al l oys

JI S H 5120 ( 2016)  Copper  and Copper  Al l oy Cast i ngs

JI S K 5981 ( 2006)  Ther mopl ast i c and Ther moset t i ng 
Powder  Coat ed Fi l ms

JI S K 6353 ( 2011)  Rubber  Goods f or  Wat er  Wor ks

JI S K 6739 ( 2016)  Unpl ast i c i zed Pol y ( Vi nyl  Chl or i de)  
( PVC- U)  Pi pe Fi t t i ngs f or  Dr ai n

JI S K 6741 ( 2016;  R 2021)  Unpl ast i c i zed Pol y ( Vi nyl  
Chl or i de)  ( PVC- U)  Pi pes

JI S K 6743 ( 2016)  Unpl ast i c i zed Pol y ( Vi nyl  Chl or i de)  
( PVC- U)  Pi pe Fi t t i ngs f or  Wat er  Suppl y

JI S K 7013 ( 2009) Fi br e Rei nf or ced Pl ast i c Pi pes 
  ( Amendment  1)

JI S K 7014 ( 1997)  Fi t t i ngs and Joi nt s f or  Fi br e 
Rei nf or ced Pl ast i c Pi pes

JI S K 7128- 3 ( 1998)  Pl ast i cs- Fi l m and 
Sheet i ng- Det er mi nat i on of  Tear  
Resi st ance- Par t  3 :  Ri ght  Angl ed Tear  
Met hod

JI S K 7129- 7 ( 2019)  Pl ast i cs- Fi l m and Sheet i ng-  
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Det er mi nat i on of  Wat er  Vapour  Tr ansmi ssi on 
Rat e-  Par t  7:  Cal c i um Cor r osi on Met hod

JI S K 7139 ( 2009)  Pl ast i cs- Test  Speci mens

JI S K 7350- 3 ( 2008)  Pl ast i cs Met hods of  Exposur e t o 
Labor at or y Li ght  Sour ces Par t  3 :  
Fl uor escent  UV Lamps

JI S R 3644 ( 1998)  Gl ass Tubes

JI S S 2109 ( 2019)  Gas Bur ni ng Wat er  Heat er s f or  
Domest i c Use

JI S S 2116 ( 2013)  Wat er  Heat er s Cont ai ni ng Wat er  
Under  At mospher i c Pr essur e

JI S S 2120 ( 2019)  Gas Val ves

JI S S 2135 ( 2013)  Qui ck Coupl i ng Uni t  f or  Gas 
Appl i ances

JI S S 3021 ( 2017)  Oi l  Bur ni ng Wat er  Boi l er s

JI S S 3024 ( 2017)  Oi l  Bur ni ng Wat er  Heat er s f or  
Domest i c Use

JI S S 3030 ( 2009)  Gener al  Rul es f or  Const r uct i on of  
Oi l  Bur ni ng Appl i ances

JI S S 3200- 3 ( 1997)  Equi pment  f or  Wat er  Suppl y 
Ser vi ce- Test  Met hod of  Wat er  Hammer

JI S S 3200- 5 ( 1997)  Equi pment  f or  Wat er  Suppl y 
Ser vi ce- Test  Met hods of  Dest r uct i on by 
Vacuum Pr essur e

JI S S 3201 ( 2017)  Test i ng Met hods f or  Househol d Wat er  
Pur i f i er s

JI S Z 0208 ( 1976)  Test i ng Met hods f or  Det er mi nat i on 
of  t he Wat er  Vapour  Tr ansmi ssi on Rat e of  
Moi st ur e- Pr oof  Packagi ng Mat er i al s ( Di sh 
Met hod)

JI S Z 2371 ( 2015)  Met hods of  Sal t  Spr ay Test i ng

JI S Z 3284- 1 ( 2014)  Sol der  Past e- Par t  1:  Ki nds and 
Qual i t y Cl assi f i cat i on

JI S Z 3313 ( 2009)  Fl ux Cor ed Wi r es f or  Gas Shi el ded 
and Sel f - Shi el ded Met al  Ar c Wel di ng of  
Mi l d St eel ,  Hi gh St r engt h St eel  and Low 
Temper at ur e Ser vi ce St eel

JI S Z 3621 ( 2014)  Recommended Pr act i ce f or  Br azi ng

JI S Z 3801 ( 2018)  St andar d Qual i f i cat i on Test  and 
Accept ance Requi r ement s f or  Manual  Wel di ng 
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Techni que

JI S Z 9102 ( 1987)  I dent i f i cat i on Mar ki ng f or  Pi pi ng 
Syst ems

JAPAN VALVE MANUFACTURERS'  ASSOCI ATI ON ( JVMA)

JV- 5 ( 2008)  Pi pe end Ant i cor r osi on Scr ewed Val ve

I NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON ( I SO)

I SO 14024 Envi r onment al  Label s and Decl ar at i ons- Type 
I  Envi r onment al  Label l i ng- Pr i nci pl es and 
Pr ocedur es

JAPAN PI PE FI TTI NGS ASSOCI ATI ON ( JPFA)

JPF- MP- 006 ( 2019)  Rool  Gr oovi ng Di mensi on Fi t t i ng

JPF- DP- 001 ( 2010)  Scr ewed Cast  I r on Fi t t i ng

JAPAN CAST I RON COVER & WASTE FI TTI NG ASSOCI ATI ON ( JCW)

JCW 203 ( 2012)  Fl oor  Cl ean Out

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS 
I NDUSTRY ( MSS)

MSS SP- 44 ( 2019)  St eel  Pi pel i ne Fl anges

MSS SP- 67 ( 2022)  But t er f l y Val ves

MSS SP- 70 ( 2011)  Gr ay I r on Gat e Val ves,  Fl anged and 
Thr eaded Ends

MSS SP- 71 ( 2018)  Gr ay I r on Swi ng Check Val ves,  
Fl anged and Thr eaded Ends

MSS SP- 72 ( 2010a)  Bal l  Val ves wi t h Fl anged or  
But t - Wel di ng Ends f or  Gener al  Ser vi ce

MSS SP- 78 ( 2011)  Cast  I r on Pl ug Val ves,  Fl anged and 
Thr eaded Ends

MSS SP- 80 ( 2019)  Br onze Gat e,  Gl obe,  Angl e and Check 
Val ves

MSS SP- 83 ( 2014)  Cl ass 3000 St eel  Pi pe Uni ons Socket  
Wel di ng and Thr eaded

MSS SP- 110 ( 2010)  Bal l  Val ves Thr eaded,  
Socket - Wel di ng,  Sol der  Joi nt ,  Gr ooved and 
Fl ar ed Ends

MI NI STRY OF LAND,  I NFRASTRUCTURE,  TRANSPORT AND TOURI SM ( MLI T)

MLI T- M ( 2019)  Publ i c Bui l di ng Const r uct i on 
St andar d Speci f i cat i on
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NSF I NTERNATI ONAL ( NSF)

NSF 372 ( 2016)  Dr i nki ng Wat er  Syst em Component s -  
Lead Cont ent

NSF/ ANSI  14 ( 2021)  Pl ast i cs Pi pi ng Syst em Component s 
and Rel at ed Mat er i al s

NSF/ ANSI  61 ( 2022)  Dr i nki ng Wat er  Syst em Component s -  
Heal t h Ef f ect s

MI NI STRY OF HEALTH,  LABOUR AND WELFARE,  GOVERNMENT OF JAPAN ( MHLW)

I NDUSTRI AL SAFETY AND HEALTH ACT

CCPV ( 2016)  Const r uct i on Code of  Pr essur e Vessel

PSCP Per f or mance St andar d Compl i ant  Pr oduct

PLUMBI NG AND DRAI NAGE I NSTI TUTE ( PDI )

PDI  WH 201 ( 2010)  Wat er  Hammer  Ar r est er s St andar d

U. S.  NATI ONAL ARCHI VES AND RECORDS ADMI NI STRATI ON ( NARA)

10 CFR 430 Ener gy Conser vat i on Pr ogr am f or  Consumer  
Pr oduct s

UNDERWRI TERS LABORATORI ES ( UL)

UL 174 ( 2004;  Repr i nt  Dec 2021)  UL St andar d f or  
Saf et y Househol d El ect r i c St or age Tank 
Wat er  Heat er s

UL 499 ( 2014;  Repr i nt  May 2023)  UL St andar d f or  
Saf et y El ect r i c Heat i ng Appl i ances

UL 732 ( 2018;  Repr i nt  Aug 2018)  UL St andar d f or  
Saf et y Oi l - Fi r ed St or age Tank Wat er  Heat er s

1. 2   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e [ f or  Cont r act or  Qual i t y 
Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When used,  a desi gnat i on 
f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he 
submi t t al  f or  t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on 
i n t he Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES:

[ SD- 02 Shop Dr awi ngs

Pl umbi ng Syst em;  G[ ,  [ _____] ]
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  Det ai l  dr awi ngs consi st i ng of  schedul es,  per f or mance char t s,  
i nst r uct i ons,  di agr ams,  and ot her  i nf or mat i on t o i l l ust r at e t he 
r equi r ement s and oper at i ons of  syst ems t hat  ar e not  cover ed by t he 
Pl umbi ng Code.   Det ai l  dr awi ngs f or  t he compl et e pl umbi ng syst em 
i ncl udi ng pi pi ng l ayout s and l ocat i ons of  connect i ons;  di mensi ons 
f or  r oughi ng- i n,  f oundat i on,  and suppor t  poi nt s;  schemat i c 
di agr ams and wi r i ng di agr ams or  connect i on and i nt er connect i on 
di agr ams.   Det ai l  dr awi ngs shal l  i ndi cat e c l ear ances r equi r ed f or  
mai nt enance and oper at i on.   Wher e pi pi ng and equi pment  ar e t o be 
suppor t ed ot her  t han as i ndi cat ed,  det ai l s shal l  i ncl ude l oadi ngs 
and pr oposed suppor t  met hods.   Mechani cal  dr awi ng pl ans,  
el evat i ons,  v i ews,  and det ai l s,  shal l  be dr awn t o scal e.

] SD- 03 Pr oduct  Dat a

Wat er  Heat er s

Pumps

Backf l ow Pr event i on Assembl i es

Swi mmi ng Pool  [ and Spa ] Suct i on Fi t t i ngs;  G[ ,  [ _____] ]

SD- 06 Test  Repor t s

Test s,  Fl ushi ng and Di si nf ect i on

  Test  r epor t s i n bookl et  f or m showi ng al l  f i el d t est s per f or med 
t o adj ust  each component  and al l  f i el d t est s per f or med t o pr ove 
compl i ance wi t h t he speci f i ed per f or mance cr i t er i a,  compl et i on and 
t est i ng of  t he i nst al l ed syst em.   Each t est  r epor t  shal l  i ndi cat e 
t he f i nal  posi t i on of  cont r ol s.

Test  of  Backf l ow Pr event i on Assembl i es;  G[ ,  [ _____] ] .

  Cer t i f i cat i on of  pr oper  oper at i on shal l  be as accompl i shed i n 
accor dance wi t h st at e r egul at i ons by an i ndi v i dual  cer t i f i ed by 
t he st at e t o per f or m such t est s.   I f  no st at e r equi r ement  exi st s,  
t he Cont r act or  shal l  have t he manuf act ur er ' s r epr esent at i ve t est  
t he devi ce,  t o ensur e t he uni t  i s  pr oper l y i nst al l ed and 
per f or mi ng as i nt ended.   The Cont r act or  shal l  pr ovi de wr i t t en 
document at i on of  t he t est s per f or med and si gned by t he i ndi v i dual  
per f or mi ng t he t est s.

SD- 10 Oper at i on and Mai nt enance Dat a

Pl umbi ng Syst em

  Submi t  i n accor dance wi t h Sect i on 01 78 23 OPERATI ON AND 
MAI NTENANCE DATA.

1. 3   STANDARD PRODUCTS

Speci f i ed mat er i al s and equi pment  shal l  be st andar d pr oduct s of  a 
manuf act ur er  r egul ar l y engaged i n t he manuf act ur e of  such pr oduct s.   
Speci f i ed equi pment  shal l  essent i al l y  dupl i cat e equi pment  t hat  has 
per f or med sat i sf act or i l y  at  l east  t wo year s pr i or  t o bi d openi ng.   
St andar d pr oduct s shal l  have been i n sat i sf act or y commer ci al  or  i ndust r i al  
use f or  2 year s pr i or  t o bi d openi ng.   The 2- year  use shal l  i ncl ude 
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appl i cat i ons of  equi pment  and mat er i al s under  s i mi l ar  c i r cumst ances and of  
s i mi l ar  s i ze.   The pr oduct  shal l  have been f or  sal e on t he commer ci al  
mar ket  t hr ough adver t i sement s,  manuf act ur er s '  cat al ogs,  or  br ochur es 
dur i ng t he 2 year  per i od.

1. 3. 1   Al t er nat i ve Qual i f i cat i ons

Pr oduct s havi ng l ess t han a t wo- year  f i el d ser vi ce r ecor d wi l l  be 
accept abl e i f  a cer t i f i ed r ecor d of  sat i sf act or y f i el d oper at i on f or  not  
l ess t han 6000 hour s,  excl usi ve of  t he manuf act ur er ' s f act or y or  
l abor at or y t est s,  can be shown.

1. 3. 2   Ser vi ce Suppor t

The equi pment  i t ems shal l  be suppor t ed by ser vi ce or gani zat i ons.   Submi t  a 
cer t i f i ed l i s t  of  qual i f i ed per manent  ser vi ce or gani zat i ons f or  suppor t  of  
t he equi pment  whi ch i ncl udes t hei r  addr esses and qual i f i cat i ons.   These 
ser vi ce or gani zat i ons shal l  be r easonabl y conveni ent  t o t he equi pment  
i nst al l at i on and abl e t o r ender  sat i sf act or y ser vi ce t o t he equi pment  on a 
r egul ar  and emer gency basi s dur i ng t he war r ant y per i od of  t he cont r act .

1. 3. 3   Manuf act ur er ' s Namepl at e

Each i t em of  equi pment  shal l  have a namepl at e bear i ng t he manuf act ur er ' s 
name,  addr ess,  model  number ,  and ser i al  number  secur el y af f i xed i n a 
conspi cuous pl ace;  t he namepl at e of  t he di st r i but i ng agent  wi l l  not  be 
accept abl e.

1. 3. 4   Modi f i cat i on of  Ref er ences

I n each of  t he publ i cat i ons r ef er r ed t o her ei n,  consi der  t he advi sor y 
pr ovi s i ons t o be mandat or y,  as t hough t he wor d,  " shal l "  had been 
subst i t ut ed f or  " shoul d"  wher ever  i t  appear s.   I nt er pr et  r ef er ences i n 
t hese publ i cat i ons t o t he " aut hor i t y havi ng j ur i sdi ct i on" ,  or  wor ds of  
s i mi l ar  meani ng,  t o mean t he Cont r act i ng Of f i cer .

1. 3. 4. 1   Def i ni t i ons

For  t he I nt er nat i onal  Code Counci l  ( I CC)  Codes r ef er enced i n t he cont r act  
document s,  advi sor y pr ovi s i ons shal l  be consi der ed mandat or y,  t he wor d 
" shoul d"  shal l  be i nt er pr et ed as " shal l . "   Ref er ence t o t he " code 
of f i c i al "  shal l  be i nt er pr et ed t o mean t he " Cont r act i ng Of f i cer . "   For  
Navy owned pr oper t y,  r ef er ences t o t he " owner "  shal l  be i nt er pr et ed t o 
mean t he " Cont r act i ng Of f i cer . "   For  l eased f aci l i t i es,  r ef er ences t o t he 
" owner "  shal l  be i nt er pr et ed t o mean t he " l essor . "   Ref er ences t o t he 
" per mi t  hol der "  shal l  be i nt er pr et ed t o mean t he " Cont r act or . "

1. 3. 4. 2   Admi ni st r at i ve I nt er pr et at i ons

For  I CC Codes r ef er enced i n t he cont r act  document s,  t he pr ovi s i ons of  
Chapt er  1,  " Admi ni st r at or , "  do not  appl y.   These admi ni st r at i ve 
r equi r ement s ar e cover ed by t he appl i cabl e Feder al  Acqui s i t i on Regul at i ons 
( FAR)  i ncl uded i n t hi s cont r act  and by t he aut hor i t y gr ant ed t o t he 
Of f i cer  i n Char ge of  Const r uct i on t o admi ni st er  t he const r uct i on of  t hi s 
pr oj ect .   Ref er ences i n t he I CC Codes t o sect i ons of  Chapt er  1,  shal l  be 
appl i ed appr opr i at el y by t he Cont r act i ng Of f i cer  as aut hor i zed by hi s 
admi ni st r at i ve cogni zance and t he FAR.
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1. 4   DELI VERY,  STORAGE,  AND HANDLI NG

Handl e,  st or e,  and pr ot ect  equi pment  and mat er i al s t o pr event  damage 
bef or e and dur i ng i nst al l at i on i n accor dance wi t h t he manuf act ur er ' s 
r ecommendat i ons,  and as appr oved by t he Cont r act i ng Of f i cer .   Repl ace 
damaged or  def ect i ve i t ems.

1. 5   PERFORMANCE REQUI REMENTS

1. 5. 1   Wel di ng

[ Pi pi ng shal l  be wel ded i n accor dance wi t h qual i f i ed pr ocedur es usi ng 
per f or mance- qual i f i ed wel der s and wel di ng oper at or s.   Pr ocedur es and 
wel der s shal l  be qual i f i ed i n accor dance wi t h JI S Z 3801.   Wel di ng 
pr ocedur es qual i f i ed by ot her s,  and wel der s and wel di ng oper at or s 
qual i f i ed by anot her  empl oyer ,  may be accept ed as per mi t t ed by JI S B 8285.   
The Cont r act i ng Of f i cer  shal l  be not i f i ed 24 hour s i n advance of  t est s,  
and t he t est s shal l  be per f or med at  t he wor k s i t e i f  pr act i cabl e.   Wel der s 
or  wel di ng oper at or s shal l  appl y t hei r  assi gned symbol s near  each wel d 
t hey make as a per manent  r ecor d.   St r uct ur al  member s shal l  be wel ded i n 
accor dance wi t h Sect i on 05 05 23. 16 STRUCTURAL WELDI NG. ]  [ Wel di ng and 
nondest r uct i ve t est i ng pr ocedur es ar e speci f i ed i n Sect i on 40 05 13. 96 
WELDI NG PROCESS PI PI NG. ]   St r uct ur al  member s shal l  be wel ded i n accor dance 
wi t h Sect i on 05 05 23. 16 STRUCTURAL WELDI NG.

1. 5. 2   Cat hodi c Pr ot ect i on and Pi pe Joi nt  Bondi ng

Cat hodi c pr ot ect i on and pi pe j oi nt  bondi ng syst ems shal l  be i n accor dance 
wi t h [ Sect i on 26 42 14. 00 10 CATHODI C PROTECTI ON SYSTEM ( SACRI FI CI AL 
ANODE) ]  [ and]  [ Sect i on 26 42 17. 00 10 CATHODI C PROTECTI ON SYSTEM 
( I MPRESSED CURRENT) ] [ Sect i on 26 42 13. 00 20 CATHODI C PROTECTI ON BY 
GALVANI C ANODES]  [ and]  [ Sect i on 26 42 19. 00 20 CATHODI C PROTECTI ON BY 
I MPRESSED CURRENT] Sect i on 26 42 14. 00 10 CATHODI C PROTECTI ON SYSTEM 
( SACRI FI CI AL ANODE)  and Sect i on 26 42 19. 00 20 CATHODI C PROTECTI ON BY 
I MPRESSED CURRENT.

1. 6   REGULATORY REQUI REMENTS

Unl ess ot her wi se r equi r ed her ei n,  pl umbi ng wor k shal l  be i n accor dance 
wi t h MLI T- M.

1. 7   PROJECT/ SI TE CONDI TI ONS

The Cont r act or  shal l  become f ami l i ar  wi t h det ai l s of  t he wor k,  ver i f y 
di mensi ons i n t he f i el d,  and advi se t he Cont r act i ng Of f i cer  of  any 
di scr epancy bef or e per f or mi ng any wor k.

1. 8   I NSTRUCTI ON TO GOVERNMENT PERSONNEL

When speci f i ed i n ot her  sect i ons,  f ur ni sh t he ser vi ces of  compet ent  
i nst r uct or s t o gi ve f ul l  i nst r uct i on t o t he desi gnat ed Gover nment  
per sonnel  i n t he adj ust ment ,  oper at i on,  and mai nt enance,  i ncl udi ng 
per t i nent  saf et y r equi r ement s,  of  t he speci f i ed equi pment  or  syst em.   
I nst r uct or s shal l  be t hor oughl y f ami l i ar  wi t h al l  par t s of  t he 
i nst al l at i on and shal l  be t r ai ned i n oper at i ng t heor y as wel l  as pr act i cal  
oper at i on and mai nt enance wor k.

I nst r uct i on shal l  be gi ven dur i ng t he f i r st  r egul ar  wor k week af t er  t he 
equi pment  or  syst em has been accept ed and t ur ned over  t o t he Gover nment  
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f or  r egul ar  oper at i on.   The number  of  man- days ( 8 hour s per  day)  of  
i nst r uct i on f ur ni shed shal l  be as speci f i ed i n t he i ndi v i dual  sect i on.   
When mor e t han 4 man- days of  i nst r uct i on ar e speci f i ed,  use appr oxi mat el y 
hal f  of  t he t i me f or  c l assr oom i nst r uct i on.   Use ot her  t i me f or  
i nst r uct i on wi t h t he equi pment  or  syst em.

When si gni f i cant  changes or  modi f i cat i ons i n t he equi pment  or  syst em ar e 
made under  t he t er ms of  t he cont r act ,  pr ovi de addi t i onal  i nst r uct i on t o 
acquai nt  t he oper at i ng per sonnel  wi t h t he changes or  modi f i cat i ons.

1. 9   ACCESSI BI LI TY OF EQUI PMENT

I nst al l  al l  wor k so t hat  par t s r equi r i ng per i odi c i nspect i on,  oper at i on,  
mai nt enance,  and r epai r  ar e r eadi l y accessi bl e.   I nst al l  conceal ed val ves,  
expansi on j oi nt s,  cont r ol s,  damper s,  and equi pment  r equi r i ng access,  i n 
l ocat i ons f r eel y accessi bl e t hr ough access door s.

PART 2   PRODUCTS

2. 1   MATERI ALS

Mat er i al s f or  var i ous ser vi ces shal l  be i n accor dance wi t h TABLES I  and 
I I .   Pi pe schedul es shal l  be sel ect ed based on ser vi ce r equi r ement s.   Pi pe 
f i t t i ngs shal l  be compat i bl e wi t h t he appl i cabl e pi pe mat er i al s.   Pl ast i c 
pi pe,  f i t t i ngs,  and sol vent  cement  shal l  meet  NSF/ ANSI  14 and shal l  be NSF 
l i s t ed f or  t he ser vi ce i nt ended.   Pl ast i c pi pe,  f i t t i ngs,  and sol vent  
cement  used f or  pot abl e hot  and col d wat er  ser vi ce shal l  bear  t he NSF seal  
" NSF- PW. "  Pol ypr opyl ene pi pe and f i t t i ngs shal l  conf or m t o di mensi onal  
r equi r ement s of  Schedul e 40,  I r on Pi pe si ze and shal l  compl y wi t h 
NSF/ ANSI  14,  NSF/ ANSI  61 and ASTM F2389.   Pol ypr opyl ene pi pi ng t hat  wi l l  
be exposed t o UV l i ght  shal l  be pr ovi ded wi t h a Fact or y appl i ed UV 
r esi st ant  coat i ng.   Pi pe t hr eads ( except  dr y seal )  shal l  conf or m t o 
ASME B1. 20. 1.   Gr ooved pi pe coupl i ngs and f i t t i ngs shal l  be f r om t he same 
manuf act ur er .   Mat er i al  or  equi pment  cont ai ni ng a wei ght ed aver age of  
gr eat er  t han 0. 25 per cent  l ead shal l  not  be used i n any pot abl e wat er  
syst em i nt ended f or  human consumpt i on,  and shal l  be cer t i f i ed i n 
accor dance wi t h NSF/ ANSI  61,  Annex G or  NSF 372.   I n l i ne devi ces such as 
wat er  met er s,  bui l di ng val ves,  check val ves,  met er  st ops,  val ves,  f i t t i ngs 
and back f l ow pr event er s shal l  compl y wi t h or  PL 93- 523 and NSF/ ANSI  61,  
Sect i on 8.   End poi nt  devi ces such as dr i nki ng wat er  f ount ai ns,  l avat or y 
f aucet s,  k i t chen and bar  f aucet s,  r esi dent i al  i ce maker s,  suppl y st ops and 
end poi nt  cont r ol  val ves used t o di spense wat er  f or  dr i nki ng must  meet  t he 
r equi r ement s of  NSF/ ANSI  61.   Hubl ess cast - i r on soi l  pi pe shal l  not  be 
i nst al l ed under gr ound,  under  concr et e f l oor  s l abs,  or  i n cr awl  spaces 
bel ow ki t chen f l oor s.   Pl ast i c pi pe shal l  not  be i nst al l ed i n ai r  
pl enums.   Pl ast i c pi pe shal l  not  be i nst al l ed i n a pr essur e pi pi ng syst em 
i n bui l di ngs gr eat er  t han t hr ee st or i es i ncl udi ng any basement  l evel s.

The NSF r equi r ement s of  t hi s speci f i cat i on and speci f i cat i on sect i on 01 11 
00. 0010 Mandat or y US Test ed Pr oduct s ar e i ndependent  of  t he Japanese 
st andar ds l i s t ed el sewher e i n t hi s speci f i cat i on.

Thus wher e Japanese st andar ds ar e l i s t ed f or  pot abl e wat er  equi pment ,  i n 
l i ne devi ces,  and end poi nt  devi ces,  t he pr oduct s must  meet  bot h NSF and 
t he Japanese st andar ds.   The pur pose i s t o pr omot e t he use of  Japanese 
pr oduct s t o t he gr eat est  ext ent  possi bl e.   Japanese pr oduct s t hat  ar e not  
NSF cer t i f i ed wi l l  not  be al l owed f or  pot abl e wat er  syst ems.   For  t he 
maj or i t y of  mat er i al  and equi pment  t hat  must  be NSF cer t i f i ed and wher e 
ot her  st andar ds ar e r equi r ed bot h t he Japanese and US St andar ds ar e 
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r ef er enced i n t hi s speci f i cat i on.   

A sear chabl e dat abase of  NSF cer t i f i ed pr oduct s and mat er i al s i s avai l abl e 
onl i ne at :  ht t ps: / / www. nsf . or g/ cer t i f i ed- pr oduct s- syst ems

2. 1. 1   Pi pe Joi nt  Mat er i al s

Gr ooved pi pe and hubl ess cast - i r on soi l  pi pe shal l  not  be used 
under gr ound.   Sol der  cont ai ni ng l ead shal l  not  be used wi t h copper  pi pe.   

a.   Coupl i ng f or  Cast - I r on Pi pe:   f or  hub and spi got  t ype JI S G 5526,  
JPF- MP- 006.   For  hubl ess t ype:   JI S G 5526.

b.   Coupl i ng f or  St eel  Pi pe:   JPF- MP- 006.

c.   Coupl i ngs f or  Gr ooved Pi pe:  [  Duct i l e I r on JI S G 5502]  [ Mal l eabl e I r on 
JI S G 5705] . [  Copper  JI S G 5502] .

d.   Fl ange Gasket s:   Gasket s shal l  be made of  non- asbest os mat er i al  i n 
accor dance wi t h JI S B 2404.   Gasket s shal l  be f l at ,  1. 6 mm t hi ck,  and 
cont ai n Ar ami d f i ber s bonded wi t h St yr ene But adi ene Rubber  ( SBR)  or  
Ni t r o But adi ene Rubber  ( NBR) .   Gasket s shal l  be t he f ul l  f ace or  sel f  
cent er i ng f l at  r i ng t ype.   Gasket s used f or  hydr ocar bon ser vi ce shal l  
be bonded wi t h NBR.

e.   Br azi ng Mat er i al :   Br azi ng mat er i al  shal l  conf or m t o JI S Z 3621.

f .   Br azi ng Fl ux:   Fl ux shal l  be i n past e or  l i qui d f or m appr opr i at e f or  
use wi t h br azi ng mat er i al .   Fl ux shal l  be as f ol l ows:   l ead- f r ee;  have 
a 100 per cent  f l ushabl e r esi due;  cont ai n s l i ght l y aci di c r eagent s;  
cont ai n pot assi um bor i des;  and cont ai n f l uor i des.

g.   Sol der  Mat er i al :   Sol der  met al  shal l  conf or m t o JI S Z 3284- 1.

h.   Sol der  Fl ux:   Fl ux shal l  be l i qui d f or m,  non- cor r osi ve,  and conf or m t o 
JI S Z 3313.

i .   PTFE Tape:   PTFE Tape,  f or  use wi t h Thr eaded Met al  or  Pl ast i c Pi pe.

j .   Rubber  Gasket s f or  Cast - I r on Soi l - Pi pe and Fi t t i ngs ( hub and spi got  
t ype and hubl ess t ype) :   JI S K 6353.

k.   Rubber  Gasket s f or  Gr ooved Pi pe:   JI S B 2404.

l .   Fl exi bl e El ast omer i c Seal s:   JI S A 5758.

m.   Bol t s and Nut s f or  Gr ooved Pi pe Coupl i ngs:   Heat - t r eat ed car bon st eel ,  
JI S G 4051.

n.   Sol vent  Cement  f or  Tr ansi t i on Joi nt s bet ween ABS and PVC Nonpr essur e 
Pi pi ng Component s:   JWWA S 101.

o.   Pl ast i c Sol vent  Cement  f or  ABS Pl ast i c Pi pe:   JWWA S 101.

p.   Pl ast i c Sol vent  Cement  f or  PVC Pl ast i c Pi pe:   JWWA S 101 and JWWA S 101.

q.   Pl ast i c Sol vent  Cement  f or  CPVC Pl ast i c Pi pe:   JWWA S 101.
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r .   Fl anged f i t t i ngs i ncl udi ng,  but  not  l i mi t ed t o,  f l anges,  bol t s,  nut s 
and bol t  pat t er ns shal l  be i n accor dance wi t h JI S B 2220 and shal l  
have t he manuf act ur er ' s t r ademar k af f i xed i n accor dance wi t h JI S B 2004
 and JI S Z 9102.   Fl ange mat er i al  shal l  conf or m t o JI S G 3201.   Bl i nd 
f l ange mat er i al  shal l  conf or m t o JI S G 3118 and JI S G 3118 col d 
ser vi ce and JI S G 3103 and JI S G 3118 f or  hot  ser vi ce.   Bol t s shal l  be 
hi gh st r engt h or  i nt er medi at e st r engt h wi t h mat er i al  conf or mi ng t o 
JI S G 4107 and JI S G 4303.

s.   Pl ast i c Sol vent  Cement  f or  St yr ene Rubber  Pl ast i c Pi pe:   JI S K 6743.

t .   Pr ess f i t t i ngs f or  Copper  Pi pe and Tube:  Copper  pr ess f i t t i ngs shal l  
conf or m t o t he mat er i al  and si z i ng r equi r ement s of  JI S H 3401.   
Seal i ng el ement s shal l  be f act or y i nst al l ed or  an al t er nat i ve suppl i ed 
f i t t i ng manuf act ur er .   Seal i ng el ement  shal l  be sel ect ed based on 
manuf act ur er ' s appr oved appl i cat i on gui del i nes.

u.   Copper  t ubi ng shal l  conf or m t o JI S H 3300 or  ASTM B88M,  Type K,  L or  M.

2. 1. 2   Mi scel l aneous Mat er i al s

Mi scel l aneous mat er i al s shal l  conf or m t o t he f ol l owi ng:

a.   Wat er  Hammer  Ar r est er :   Per f or mance st andar ds of  pr oduct s conf or mi ng 
t o t he Japanese Wat er  Suppl y Law or  PDI  WH 201. [   Wat er  hammer  
ar r est er  shal l  be [ di aphr agm] [  or  ] [ pi st on]  t ype. ]

b.   Copper ,  Sheet  and St r i p f or  Bui l di ng Const r uct i on:   JI S H 3100.

c.   Asphal t  Roof  Cement :   JI S A 6005.

d.   Hose Cl amps:   MLI T- M.

e.   Met al l i c  Cl eanout s:   JCW 203.

f .   Pl umbi ng Fi xt ur e Set t i ng Compound:   A pr ef or med f l exi bl e r i ng seal  
mol ded f r om hydr ocar bon wax mat er i al .   The seal  mat er i al  shal l  be 
nonvol at i l e nonasphal t i c  and cont ai n ger mi ci de and pr ovi de wat er t i ght ,  
gast i ght ,  odor pr oof  and ver mi npr oof  pr oper t i es.

g.   Coal - Tar  Pr ot ect i ve Coat i ngs and Li ni ngs f or  St eel  Wat er  Pi pel i nes:  
JWWA K 115.

h.   Hypochl or i t es:   JWWA K 120.

i .   Li qui d Chl or i ne:   JWWA K 120.

j .   Gauges -  Pr essur e and Vacuum I ndi cat i ng Di al  Type -  El ast i c El ement :   
JI S B 7505- 1.

k.   Ther momet er s:   JI S B 7414.   Mer cur y shal l  not  be used i n t her momet er s.

2. 1. 3   Pi pe I nsul at i on Mat er i al

I nsul at i on shal l  be as speci f i ed i n Sect i on 23 07 00 THERMAL I NSULATI ON 
FOR MECHANI CAL SYSTEMS.
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2. 2   PI PE HANGERS,  I NSERTS,  AND SUPPORTS

Pi pe hanger s,  i nser t s,  and suppor t s shal l  conf or m t o MLI T- M.

2. 3   VALVES

Val ves shal l  be pr ovi ded on suppl i es t o equi pment  and f i xt ur es.   Val ves 65 
mm and smal l er  shal l  be br onze wi t h t hr eaded bodi es f or  pi pe and 
sol der - t ype connect i ons f or  t ubi ng.   Val ves 80 mm and l ar ger  shal l  have 
f l anged i r on bodi es and br onze t r i m.   Pr essur e r at i ngs shal l  be based upon 
t he appl i cat i on.   Gr ooved end val ves may be pr ovi ded i f  t he manuf act ur er  
cer t i f i es t hat  t he val ves meet  t he per f or mance r equi r ement s of  appl i cabl e 
MSS st andar d.   Val ves shal l  conf or m t o t he f ol l owi ng st andar ds:

Descr i pt i on St andar d

But t er f l y Val ves:  MSS SP- 67 f or  pot abl e 
wat er  syst em.  JPF- DP- 001 or  MSS SP- 67 f or  
ot her  t han pot abl e wat er  syst em.

JPF- DP- 001 or  MSS SP- 67

Cast - I r on Gat e Val ves,  Fl anged and 
Thr eaded Ends:   MSS SP- 70 f or  pot abl e 
wat er  syst em.  JI S B 2031 or  MSS SP- 70 f or  
ot her  t han pot abl e wat er  syst em

JI S B 2031 or  MSS SP- 70

Cast - I r on Swi ng Check Val ves,  Fl anged and 
Thr eaded Ends:   MSS SP- 71 f or  pot abl e 
wat er  syst em.  JI S B 2011 or  MSS SP- 71 f or  
ot her  t han pot abl e wat er  syst em

JI S B 2011 or  MSS SP- 71

Bal l  Val ves wi t h Fl anged But t - Wel di ng Ends 
f or  Gener al  Ser vi ce:   MSS SP- 72 f or  
pot abl e wat er  syst em.  JV- 5 or  MSS SP- 72 
f or  ot her  t han pot abl e wat er  syst em

JV- 5 or  MSS SP- 72

Bal l  Val ves Thr eaded,  Socket - Wel di ng,  
Sol der  Joi nt ,  Gr ooved and Fl ar ed Ends:   
MSS SP- 110 f or  pot abl e wat er  syst em.  JV- 5 
or  MSS SP- 110 f or  ot her  t han pot abl e 
wat er  syst em

MSS SP- 110 or  JV- 5

Br onze Gat e,  Gl obe,  Angl e,  and Check Val ves:   
MSS SP- 80 f or  pot abl e wat er  syst em.  JV- 5 
or  MSS SP- 80 f or  ot her  t han pot abl e wat er  
syst em.

JV- 5 or  MSS SP- 78

St eel  Val ves,  Socket  Wel di ng and Thr eaded 
Ends:  ASME B16. 34 f or  pot abl e wat er  
syst em.  JI S B 2003 or  ASME B16. 34 f or  
ot her  t han pot abl e wat er  syst em.

JI S B 2003 or  MSS SP- 80

Cast - I r on Gl obe and Angl e Val ves,  Fl anged 
and Thr eaded Ends:  MSS SP- 85 f or  pot abl e 
wat er  syst em.  JI S B 2071 or  MSS SP- 80 f or  
ot her  t han pot abl e wat er  syst em

JI S B 2071 or  ASME A112. 14. 1
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Backwat er  Val ves

Vacuum Rel i ef  Val ves:  " ANSI  Z21. 22/ CSA 4. 4 
f or  pot abl e wat er  syst em.   JI S B 8372- 1 
or  ANSI  Z21. 22/ CSA 4. 4 f or  ot her  t han 
pot abl e wat er  syst em

JI S B 8372- 1 and JI S B 8225 or  
ANSI  Z21. 22/ CSA 4. 4 

Wat er  Pr essur e Reduci ng Val ves :       ASSE 
1003 f or  pot abl e wat er  syst em.
JI S B 8410 or  ASSE 1003 f or  ot her  t han 
pot abl e wat er  syst em.

JI S B 8410 or  ASSE 1003

Wat er  Heat er  Dr ai n Val ves:   ASME BPVC SEC 
I V,  Par t  HLW- 810;  Requi r ement s f or  
Pot abl e- Wat er  Heat er s Bot t om Dr ai n Val ve 
f or  pot abl e wat er  syst em.  JI S B 2011 or  
ASME BPVC SEC I V,  Par t  HLW- 810;  
Requi r ement s f or  Pot abl e- Wat er  Heat er s 
Bot t om Dr ai n Val ve f or  ot her  t han pot abl e 
wat er  syst em

JI S B 2011 or  ANSI  Z21. 22/ CSA 4. 4

Tr ap Seal  Pr i mer  Val ves JI S B 2061

Temper at ur e and Pr essur e Rel i ef  Val ves 
f or  Hot  Wat er  Suppl y Syst ems:   ANSI  
Z21. 22/ CSA 4. 4 f or  pot abl e wat er  syst em.  
JI S B 8414 and JI S B 2011 or  ANSI  
Z21. 22/ CSA 4. 4 f or  ot her  t han pot abl e 
wat er  syst em.

JI S B 8414 and JI S B 2011 or  
ANSI  Z21. 22/ CSA 4. 4

Temper at ur e and Pr essur e Rel i ef  Val ves 
f or  Aut omat i cal l y Fi r ed Hot  Wat er  Boi l er s 

JI S B 8414

2. 3. 1   Backwat er  Val ves

Backwat er  val ves shal l  be ei t her  separ at e f r om t he f l oor  dr ai n or  a 
combi nat i on f l oor  dr ai n,  P- t r ap,  and backwat er  val ve,  as shown.   Val ves 
shal l  have cast - i r on bodi es wi t h c l eanout s l ar ge enough t o per mi t  r emoval  
of  i nt er i or  par t s.   Val ves shal l  be of  t he f l ap t ype,  hi nged or  pi vot ed,  
wi t h r evol v i ng di sks.   Hi nge pi vot s,  di sks,  and seat s shal l  be nonf er r ous 
met al .   Di sks shal l  be s l i ght l y open i n a no- f l ow no- backwat er  condi t i on.   
Cl eanout s shal l  ext end t o f i ni shed f l oor  and be f i t t ed wi t h t hr eaded 
count er sunk pl ugs.

2. 3. 2   Wal l  Faucet s

Wal l  f aucet s wi t h vacuum- br eaker  backf l ow pr event er  shal l  be br ass wi t h 20 
mm mal e i nl et  t hr eads,  hexagon shoul der ,  and 20 mm hose connect i on.   
Faucet  handl e shal l  be secur el y at t ached t o st em.

2. 3. 3   Lawn Faucet s

Lawn f aucet s shal l  be br ass,  wi t h ei t her  st r ai ght  or  angl e bodi es,  and 
shal l  be of  t he compr essi on t ype.   Body f l ange shal l  be pr ovi ded wi t h 
i nt er nal  pi pe t hr ead t o sui t  20 mm pi pe.   Body shal l  be sui t abl e f or  
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wr ench gr i p.   Faucet  spout  shal l  have 20 mm exposed hose t hr eads.   Faucet  
handl e shal l  be secur el y at t ached t o st em.

2. 3. 4   Yar d Hydr ant s

Yar d box or  post  hydr ant s shal l  have val ve housi ngs l ocat ed bel ow f r ost  
l i nes.   Wat er  f r om t he casi ng shal l  be dr ai ned af t er  val ve i s shut  of f .  
Hydr ant  shal l  be br onze wi t h cast - i r on box or  casi ng guar d.   " T"  handl e 
key shal l  be pr ovi ded.

2. 3. 5   Rel i ef  Val ves

Wat er  heat er s and hot  wat er  st or age t anks shal l  have a combi nat i on 
pr essur e and t emper at ur e ( P&T)  r el i ef  val ve.   The pr essur e r el i ef  el ement  
of  a P&T r el i ef  val ve shal l  have adequat e capaci t y t o pr event  excessi ve 
pr essur e bui l dup i n t he syst em when t he syst em i s oper at i ng at  t he maxi mum 
r at e of  heat  i nput .   The t emper at ur e el ement  of  a P&T r el i ef  val ve shal l  
have a r el i evi ng capaci t y whi ch i s at  l east  equal  t o t he t ot al  i nput  of  
t he heat er s when oper at i ng at  t hei r  maxi mum capaci t y.   Rel i ef  val ves shal l  
be r at ed accor di ng t o JI S B 8225.   Rel i ef  val ves f or  syst ems wher e t he 
maxi mum r at e of  heat  i nput  i s l ess t han 59 kW shal l  have 20 mm mi ni mum 
i nl et s,  and 20 mm out l et s.   Rel i ef  val ves f or  syst ems wher e t he maxi mum 
r at e of  heat  i nput  i s gr eat er  t han 59 kW shal l  have 25 mm mi ni mum i nl et s,  
and 25 mm out l et s.   The di schar ge pi pe f r om t he r el i ef  val ve shal l  be t he 
s i ze of  t he val ve out l et .

2. 3. 6   Ther most at i c Mi xi ng Val ves

Pr ovi de t her most at i c mi xi ng val ve f or  l avat or y f aucet s.   Mi xi ng val ves,  
t her most at i c t ype,  pr essur e- bal anced or  combi nat i on t her most at i c and 
pr essur e- bal anced shal l  be l i ne s i ze and shal l  be const r uct ed wi t h r ough 
or  f i ni sh bodi es ei t her  wi t h or  wi t hout  pl at i ng.   Each val ve shal l  be 
const r uct ed t o cont r ol  t he mi xi ng of  hot  and col d wat er  and t o del i ver  
wat er  at  a desi r ed t emper at ur e r egar dl ess of  pr essur e or  i nput  t emper at ur e 
changes.   The cont r ol  el ement  shal l  be of  an appr oved t ype.   The body 
shal l  be of  heavy cast  br onze,  and i nt er i or  par t s shal l  be br ass,  br onze,  
cor r osi on- r esi st i ng st eel  or  copper .   The val ve shal l  be equi pped wi t h 
necessar y st ops,  check val ves,  uni ons,  and sedi ment  st r ai ner s on t he 
i nl et s.   Mi xi ng val ves shal l  mai nt ai n wat er  t emper at ur e wi t hi n 2 degr ees C 
of  any set t i ng.

2. 4   FI XTURES

Wat er  c l oset  r epl acement s i n maj or  r enovat i ons may have a f l ush val ve of  
up t o 6. 1 LPF t o accommodat e exi st i ng pl umbi ng capaci t y.  [   JI S B 2308 302 
st ai nl ess st eel ]  [ Vi t r eous Chi na] ,  nonabsor bent ,  har d- bur ned,  and 
vi t r i f i ed t hr oughout  t he body shal l  be pr ovi ded.   Por cel ai n enamel ed war e 
shal l  have speci al l y sel ect ed,  c l ear  [ whi t e] [ _____] ,  aci d- r esi st i ng enamel  
coat i ng evenl y appl i ed on sur f aces.   No f i xt ur e wi l l  be accept ed t hat  
shows cr acks,  cr azes,  bl i st er s,  t hi n spot s,  or  ot her  f l aws.   Fi xt ur es 
shal l  be equi pped wi t h appur t enances such as t r aps,  f aucet s,  st op val ves,  
and dr ai n f i t t i ngs.   Each f i xt ur e and pi ece of  equi pment  r equi r i ng 
connect i ons t o t he dr ai nage syst em,  except  gr ease i nt er cept or s,  shal l  be 
equi pped wi t h a t r ap.   Br ass expansi on or  t oggl e bol t s capped wi t h acor n 
nut s shal l  be pr ovi ded f or  suppor t s,  and pol i shed chr omi um- pl at ed pi pe,  
val ves,  and f i t t i ngs shal l  be pr ovi ded wher e exposed t o v i ew.   Fi xt ur es 
wi t h t he suppl y di schar ge bel ow t he r i m shal l  be equi pped wi t h backf l ow 
pr event er s.   I nt er nal  par t s of  f l ush val ves and f l ushomet er  val ves,  shower  
mi xi ng val ves,  shower  head f ace pl at es,  pop- up st opper s of  l avat or y wast e 
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dr ai ns,  and pop- up st opper s and over f l ow t ees and shoes of  bat ht ub wast e 
dr ai ns [ may cont ai n acet al  r esi n,  f l uor ocar bon,  nyl on,  
acr yl oni t r i l e- but adi ene- st yr ene ( ABS)  or  ot her  pl ast i c mat er i al ,  i f  t he 
mat er i al  has pr ovi ded sat i sf act or y ser vi ce under  act ual  commer ci al  or  
i ndust r i al  oper at i ng condi t i ons f or  not  l ess t han 2 year s] [ shal l  be copper  
al l oy wi t h al l  v i s i bl e sur f aces chr ome pl at ed] . [   Pl ast i c i n cont act  wi t h 
hot  wat er  shal l  be sui t abl e f or  82 degr ees C wat er  t emper at ur e. ]

2. 4. 1   Lavat or i es

[ Enamel ed cast - i r on l avat or i es shal l  be pr ovi ded wi t h t wo cast - i r on or  
st eel  br acket s secur ed t o t he under si de of  t he apr on and dr i l l ed f or  
bol t i ng t o t he wal l  i n a manner  s i mi l ar  t o t he hanger  pl at e.   Exposed 
br acket s shal l  be por cel ai n enamel ed. ] [ Vi t r eous chi na l avat or i es shal l  be 
pr ovi ded wi t h t wo i nt egr al  mol ded l ugs on t he back- under si de of  t he 
f i x t ur e and dr i l l ed f or  bol t i ng t o t he wal l  i n a manner  s i mi l ar  t o t he 
hanger  pl at e. ]   Pr ovi de f aucet  wi t h a maxi mum f l ow r at e of  1. 9 L/ mi n at  a 
f l owi ng pr essur e of  414 kPa.   Wat er  vol ume must  be l i mi t ed t o 1. 0 L per  
met er i ng cycl e.   

2. 4. 2   Aut omat i c Cont r ol s

Pr ovi de aut omat i c,  sensor  oper at ed f aucet s and f l ush val ves t o compl y wi t h 
JI S A 5207 or  ASSE 1037 f or  l avat or y f aucet s,  ur i nal s,  and wat er  c l oset s.   
Fl ushi ng and f aucet  syst ems shal l  consi st  of  sol enoi d- act i vat ed val ves 
wi t h l i ght  beam sensor s.   Fl ush val ve f or  wat er  c l oset  shal l  i ncl ude an 
over r i de pushbut t on.   Fl ushi ng devi ces shal l  be pr ovi ded as descr i bed i n 
par agr aph FI XTURES AND FI XTURE TRI MMI NGS.

2. 4. 3   Fl ush Val ve Wat er  Cl oset s

JI S A 5207,  [ whi t e]  [ _____]  v i t r eous chi na,  [ JI S B 2308 and JI S B 2309 302 
St ai nl ess St eel , ]  s i phon j et ,  el ongat ed bowl ,  [ f l oor - mount ed,  f l oor  
out l et ] [ wal l  mount ed,  wal l  out l et ] .   Top of  t oi l et  seat  hei ght  above f l oor  
shal l  be 360 t o 380 mm,  except  435 t o 480 mm f or  wheel chai r  wat er  
c l oset s.   Pr ovi de wax bowl  r i ng i ncl udi ng pl ast i c s l eeve.   Pr ovi de [ whi t e]  
[ _____]  sol i d pl ast i c el ongat ed [ open- f r ont  seat ]  [ c l osed- f r ont  seat  wi t h 
cover ] .

Wat er  f l ushi ng vol ume of  t he wat er  c l oset  and f l ush val ve combi nat i on 
shal l  not  exceed 4. 85 l i t er s per  f l ush. [   Pr ovi de a dual - f l ush wat er  
c l oset  and f l ush val ve combi nat i on t hat  wi l l  al so pr ovi de a second 
f l ushi ng wat er  vol ume not  t o exceed 4. 8 l i t er s per  f l ush. ]   

Pr ovi de l ar ge di amet er  f l ush val ve i ncl udi ng angl e cont r ol - st op val ve,  
vacuum br eaker ,  t ai l  pi eces,  s l i p nut s,  and wal l  pl at es;  exposed t o v i ew 
component s shal l  be chr omi um- pl at ed or  pol i shed st ai nl ess st eel .   Fl ush 
val ves shal l  be nonhol d- open t ype.   Mount  f l ush val ves not  l ess t han 280 mm
 above t he f i xt ur e.   Mount ed hei ght  of  f l ush val ve shal l  not  i nt er f er e 
wi t h t he hand r ai l  i n ADA st al l s. [   Pr ovi de sol enoi d- act i vat ed f l ush 
val ves i ncl udi ng el ect r i cal - oper at ed l i ght - beam- sensor  t o ener gi ze t he 
sol enoi d. ] [   Pr ovi de pi st on t ype,  oi l  oper at ed,  f l ush val ve and wal l  
suppor t  f or  sal t  wat er  ser vi ce. ]

2. 4. 4   Fl ush Val ve Ur i nal s

JI S A 5207,  [ whi t e]  [ _____]  v i t r eous chi na,  [ JI S B 2308 and JI S B 2309 302 
st ai nl ess st eel ] , wal l - mount ed,  wal l  out l et ,  s i phon j et ,  i nt egr al  t r ap,  and 
ext ended si de shi el ds.   Pr ovi de ur i nal  wi t h t he r i m 430 mm above t he f l oor .
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 Pr ovi de ur i nal  wi t h t he r i m 610 mm above t he f l oor .   Wat er  f l ushi ng 
vol ume of  t he ur i nal  and f l ush val ve combi nat i on shal l  not  exceed 1. 9 
l i t er s per  f l ush.   Pr ovi de l ar ge di amet er  f l ush val ve i ncl udi ng angl e 
cont r ol - st op val ve,  vacuum br eaker ,  t ai l  pi eces,  s l i p nut s,  and wal l  
pl at es;  exposed t o v i ew component s shal l  be chr omi um- pl at ed or  pol i shed 
st ai nl ess st eel .   Fl ush val ves shal l  be nonhol d- open t ype.   Mount  f l ush 
val ves not  l ess t han 280 mm above t he f i xt ur e. [   Pr ovi de 
sol enoi d- act i vat ed f l ush val ves i ncl udi ng el ect r i cal - oper at ed 
l i ght - beam- sensor  t o ener gi ze t he sol enoi d. ]  [ Pr ovi de pi st on t ype,  oi l  
oper at ed,  f l ush val ve and wal l  suppor t  f or  sal t  wat er  ser vi ce. ]

2. 4. 5   Wheel chai r  Fl ush Val ve Type Ur i nal s

JI S A 5207 [ whi t e]  [ _____]  v i t r eous chi na,  [ JI S B 2308 and JI S B 2309 302 
st ai nl ess st eel ] , wal l - mount ed,  wal l  out l et ,  bl owout  act i on,  i nt egr al  t r ap,  
el ongat ed pr oj ect i ng bowl ,  510 mm l ong f r om wal l  t o f r ont  of  f l ar e,  and 
JI S B 2061 t r i m.   Pr ovi de l ar ge di aphr agm ( not  l ess t han 65 mm upper  
chamber  i nsi de di amet er  at  t he poi nt  wher e t he di aphr agm i s seal ed bet ween 
t he upper  and l ower  chamber s) ,  nonhol d- open f l ush val ve of  chr ome pl at ed 
cast  br ass conf or mi ng t o JI S B 2061,  i ncl udi ng vacuum br eaker  and angl e 
( cont r ol - st op)  val ve wi t h back check.   The wat er  f l ushi ng vol ume of  t he 
f l ush val ve and ur i nal  combi nat i on shal l  not  exceed 1. 9 l i t er s per  f l ush.   
Fur ni sh ur i nal  manuf act ur er ' s cer t i f i cat i on of  conf or mance.   Mount  ur i nal  
wi t h f r ont  r i m a maxi mum of  430 mm above f l oor  and f l ush val ve handl e a 
maxi mum of  1120 mm above f l oor  f or  use by handi capped on wheel chai r . [   
Pr ovi de sol enoi d- act i vat ed f l ush val ves i ncl udi ng el ect r i cal - oper at ed 
l i ght - beam- sensor  t o ener gi ze t he sol enoi d. ]

2. 4. 6   Fl ush Tank Wat er  Cl oset s

JI S A 5207 [ whi t e]  [ _____]  v i t r eous chi na,  [ JI S B 2308 and JI S B 2309 302 
st ai nl ess st eel ] ,  s i phon j et ,  r ound bowl ,  pr essur e assi st ed,  
f l oor - mount ed,  f l oor  out l et .   Top of  t oi l et  seat  hei ght  above f l oor  shal l  
be 360 t o 380 mm,  except  435 t o 480 mm f or  wheel chai r  wat er  c l oset s. [   
Nonf l oat  swi ng t ype f l ush t ank val ves ar e not  accept abl e. ] [   Gr avi t y t ank 
t ype wat er  c l oset s ar e not  per mi t t ed. ]   Pr ovi de wax bowl  r i ng i ncl udi ng 
pl ast i c s l eeve.   Wat er  f l ushi ng vol ume of  t he wat er  c l oset  shal l  not  exceed
 4. 8 l i t er s per  f l ush. [   Pr ovi de a dual - f l ush t oi l et  wi t h a second 
f l ushi ng opt i on t hat  shal l  not  exceed 4. 1 l i t er s per  f l ush. ]   Pr ovi de 
[ whi t e]  [ _____]  sol i d pl ast i c r ound cl osed- f r ont  seat  wi t h cover . [   
Pr ovi de sol enoi d- act i vat ed f l ush val ves i ncl udi ng el ect r i cal - oper at ed 
l i ght - beam- sensor  t o ener gi ze t he sol enoi d. ]

2. 4. 7   Non- Fl ushi ng Toi l et s

[ Pr ovi de compost i ng t oi l et s i n accor dance wi t h manuf act ur er ' s 
r ecommendat i ons. ] [   Pr ovi de vacuum t oi l et  syst ems i n accor dance wi t h 
manuf act ur er ' s r ecommendat i ons. ]

2. 4. 8   Wal l  Hung Lavat or i es

JI S A 5207 [ [ whi t e]  [ _____]  v i t r eous chi na,  JI S B 2308 and JI S B 2309 302 
st ai nl ess st eel ] , st r ai ght  back t ype,  mi ni mum di mensi ons of  480 mm,  wi de by 
430 mm f r ont  t o r ear ,  wi t h suppl y openi ngs f or  use wi t h t op mount ed 
cent er set  f aucet s,  and openi ngs f or  conceal ed ar m car r i er  i nst al l at i on. [   
Pr ovi de aer at or  wi t h f aucet .   ] Pr ovi de l avat or y f aucet s and accessor i es 
meet i ng t he f l ow r at e and pr oduct  r equi r ement s of  t he par agr aph 
LAVATORI ES.   Pr ovi de conceal ed chai r  car r i er s wi t h ver t i cal  st eel  pi pe 
suppor t s and conceal ed ar ms f or  t he l avat or y.   Mount  l avat or y wi t h t he 
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f r ont  r i m 865 mm above f l oor  and wi t h 740 mm mi ni mum cl ear ance f r om bot t om 
of  t he f r ont  r i m t o f l oor . [   Pr ovi de t op mount ed washer l ess cent er set  
l avat or y f aucet s. ] [   Pr ovi de t op- mount ed sol enoi d- act i vat ed l avat or y 
f aucet s i ncl udi ng el ect r i cal - oper at ed l i ght - beam- sensor  t o ener gi ze t he 
sol enoi d. ]   [ Pr ovi de f i l t er s f or  chl or i ne i n suppl y pi pi ng t o f aucet s. ]

2. 4. 9   Count er t op Lavat or i es

JI S A 5207 [ whi t e]  [ _____]  v i t r eous chi na,  [ JI S B 2308 and JI S B 2309 302 
st ai nl ess st eel ] , sel f - r i mmi ng,  mi ni mum di mensi ons of  480mm wi de by 430 mm 
f r ont  t o r ear ,  wi t h suppl y openi ngs f or  use wi t h t op mount ed cent er set  
f aucet s.   Fur ni sh t empl at e and mount i ng k i t  by l avat or y manuf act ur er . [   
Pr ovi de aer at or  wi t h f aucet .   ] Pr ovi de l avat or y f aucet s and accessor i es 
meet i ng t he f l ow r at e and pr oduct  r equi r ement s of  t he par agr aph 
LAVATORI ES.   [   Pr ovi de t op mount ed washer l ess cent er set  l avat or y 
f aucet s. ] [   Pr ovi de t op- mount ed sol enoi d- act i vat ed l avat or y f aucet s 
i ncl udi ng el ect r i cal - oper at ed l i ght - beam- sensor  t o ener gi ze t he 
sol enoi d. ]   [ Pr ovi de f i l t er s f or  chl or i ne i n suppl y pi pi ng t o f aucet s. ]

2. 4. 10   Ki t chen Si nks

JI S B 2308 and JI S B 2309 or  ASME A112. 19. 3/ CSA B45. 4 20 gage st ai nl ess 
st eel  wi t h i nt egr al  mount i ng r i m f or  f l ush i nst al l at i on,  mi ni mum 
di mensi ons of  840 mm wi de by 535 mm f r ont  t o r ear ,  t wo compar t ment s,  wi t h 
under si des f ul l y sound deadened,  wi t h suppl y openi ngs f or  use wi t h t op 
mount ed washer l ess s i nk f aucet s wi t h hose spr ay,  and wi t h 90 mm dr ai n 
out l et . [ Pr ovi de aer at or  wi t h f aucet . ] Wat er  f l ow r at e shal l  not  exceed 8. 3 
L per  mi nut e when measur ed at  a f l owi ng wat er  pr essur e of  414 kPa.   
Pr ovi de st ai nl ess st eel  dr ai n out l et s and st ai nl ess st eel  cup st r ai ner s.   
Pr ovi de separ at e 38 mm P- t r ap and dr ai n pi pi ng t o ver t i cal  vent  pi pi ng 
f r om each compar t ment .  Pr ovi de t op mount ed washer l ess s i nk f aucet s wi t h 
hose spr ay.   [ Pr ovi de f i l t er s f or  chl or i ne i n suppl y pi pi ng t o f aucet s. ] [   
Pr ovi de JI S A 4420 wast e di sposer  i n r i ght  compar t ment . ] [   Pr ovi de pedal  
val ve f or  f oot - oper at ed f l ow cont r ol . ] [   Pr ovi de secondar y k i t chen si nk 
t hat  dr ai ns t o gr aywat er  syst em. ] [   Pr ovi de si nk wi t h di sposal  chut e t o 
compost  bucket  under  s i nk. ]

2. 4. 11   Ser vi ce Si nks

JI S A 5207,  [ [ whi t e]  [ _____]  v i t r eous chi na JI S B 2308 and JI S B 2309 302 
st ai nl ess st eel ]  wi t h i nt egr al  back and wal l  hanger  suppor t s,  mi ni mum 
di mensi ons of  560 mm wi de by 510 mm f r ont  t o r ear ,  wi t h t wo suppl y 
openi ngs i n 254 mm hi gh back.   Pr ovi de f l oor  suppor t ed wal l  out l et  cast  
i r on P- t r ap and st ai nl ess st eel  r i m guar ds as r ecommended by ser vi ce s i nk 
manuf act ur er .   Pr ovi de back mount ed washer l ess ser vi ce s i nk f aucet s wi t h 
vacuum br eaker  and 19 mm ext er nal  hose t hr eads.

2. 4. 12   Dr i nki ng- Wat er  Cool er s

JI S C 9618 or  ANSI / ASHRAE 18 wi t h mor e t han a s i ngl e t hi ckness of  met al  
bet ween t he pot abl e wat er  and t he r ef r i ger ant  i n t he heat  exchanger ,  
wal l - hung,  bubbl er  st y l e,  ai r - cool ed condensi ng uni t ,  5 ml  per  second 
mi ni mum capaci t y,  st ai nl ess st eel  spl ash r ecept or  and basi n,  [ bot t l e 
f i l l er ]  and st ai nl ess st eel  cabi net .   Bubbl er s shal l  be cont r ol l ed by push 
l ever s or  push bar s,  f r ont  mount ed or  s i de mount ed near  t he f r ont  edge of  
t he cabi net .   Bubbl er  spout s shal l  be mount ed at  maxi mum of  915 mm above 
f l oor  and at  f r ont  of  uni t  basi n.   Spout s shal l  di r ect  wat er  f l ow at  l east  
100 mm above uni t  basi n and t r aj ect or y par al l el  or  near l y par al l el  t o t he 
f r ont  of  uni t .   [ Pr ovi de f i l t er s f or  chl or i ne i n suppl y pi pi ng t o f aucet s. ]
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Pr ovi de conceal ed st eel  pi pe chai r  car r i er s.   

2. 4. 13   Wheel chai r  Dr i nki ng Wat er  cool er

JI S C 9618 or  ANSI / ASHRAE 18 wal l - mount ed bubbl er  st y l e wi t h conceal ed 
chai r  car r i er ,  ai r - cool ed condensi ng uni t ,  5 mL per  second mi ni mum 
capaci t y,  st ai nl ess st eel  spl ash r ecept or ,  and al l  st ai nl ess st eel  
cabi net ,  wi t h 690 mm mi ni mum knee cl ear ance f r om f r ont  bot t om of  uni t  t o 
f l oor  and 915 mm maxi mum spout  hei ght  above f l oor  [ and bot t l e f i l l er ] .   
Bubbl er s shal l  al so be cont r ol l ed by push l ever s,  by push bar s,  or  t ouch 
pads one on each si de or  one on f r ont  and bot h s i des of  t he cabi net .   
[ Pr ovi de f i l t er s f or  chl or i ne i n suppl y pi pi ng t o f aucet s. ]   

2. 4. 14   Pl ast i c Bat ht ub/ Shower  Uni t s

JI S A 5207 mul t i - pi ece whi t e sol i d acr yl i c pr essur e mol ded f i ber gl ass 
r ei nf or ced pl ast i c bat ht ub/ shower  uni t s.   Uni t s shal l  be scr at ch 
r esi st ant ,  wat er pr oof ,  and r ei nf or ced.   Pr ovi de shower heads meet i ng t he 
r equi r ement s of  t he par agr aph BATHTUB AND SHOWER FAUCETS AND DRAI N FI TTI .
NGS. [   Pr ovi de f l ow r est r i ct or  i n handshower  t o f l ow 6. 6 L/ mi n.   ] [ Pr ovi de 
f i l t er s f or  chl or i ne i n suppl y pi pi ng t o f aucet s and shower heads. ]   
Pr ovi de r ecessed t ype uni t s appr oxi mat el y 1520 mm wi de,  760 mm f r ont  t o 
r ear ,  1830 mm hi gh wi t h 380 mm hi gh r i m f or  t hr ough- t he- f l oor  dr ai n 
i nst al l at i on wi t h uni t  bot t om or  f eet  f i r ml y suppor t ed by a smoot h l evel  
f l oor .   Pr ovi de l ef t  or  r i ght  dr ai n out l et  uni t s as r equi r ed.   Uni t s shal l  
have bui l t - i n soap di sh and mi ni mum of  305 mm l ong st ai nl ess st eel  
hor i zont al  gr ab bar  l ocat ed on back wal l  f or  st andi ng use.   Uni t s shal l  
meet  per f or mance r equi r ement s of  JI S A 5207.   I nst al l  uni t  i n accor dance 
wi t h t he manuf act ur er ' s wr i t t en i nst r uct i ons.   Fi ni sh i nst al l at i on by 
cover i ng uni t  at t achment  f l anges wi t h wal l  boar d i n accor dance wi t h uni t  
manuf act ur er ' s r ecommendat i on.   Pr ovi de smoot h 100 per cent  s i l i cone r ubber  
[ whi t e]  [ _____]  bat ht ub caul k bet ween t he uni t  and t he adj acent  wal l s and 
f l oor  sur f aces.

2. 4. 15   Pl ast i c Bat ht ubs

JI S A 5207 one pi ece [ whi t e]  [ _____]  sol i d acr yl i c pr essur e mol ded 
f i ber gl ass r ei nf or ced pl ast i c bat ht ubs.   Bat ht ubs shal l  be scr at ch 
r esi st ant ,  wat er pr oof ,  and r ei nf or ced.   Pr ovi de r ecessed t ype bat ht ubs 
appr oxi mat el y 1520 mm wi de,  760 mm f r ont  t o r ear ,  380 mm  hi gh r i m f or  
t hr ough- t he- f l oor  dr ai n i nst al l at i on wi t h bat ht ub bot t om or  f eet  f i r ml y 
suppor t ed by a smoot h l evel  f l oor .   Pr ovi de l ef t  or  r i ght  dr ai n out l et  
bat ht ub as r equi r ed.   [ Pr ovi de f i l t er s f or  chl or i ne i n suppl y pi pi ng t o 
f aucet s.   ] Bat ht ubs shal l  meet  per f or mance r equi r ement s of  JI S A 5207.   
I nst al l  bat ht ub i n accor dance wi t h t he manuf act ur er ' s wr i t t en 
i nst r uct i ons.   Fi ni sh i nst al l at i on by cover i ng bat ht ub at t achment  f l anges 
wi t h dr y- wal l  i n accor dance wi t h bat ht ub manuf act ur er ' s r ecommendat i on.   
Pr ovi de smoot h 100 per cent  s i l i cone r ubber  [ whi t e]  [ _____]  bat ht ub caul k 
bet ween t he bat ht ub and t he adj acent  wal l s and f l oor  sur f aces.

2. 4. 16   Pl ast i c Shower  St al l s

JI S A 5207 f our  pi ece [ whi t e]  [ _____]  sol i d acr yl i c pr essur e mol ded 
f i ber gl ass r ei nf or ced pl ast i c shower  st al l s.   Shower  st al l s shal l  be 
scr at ch r esi st ant ,  wat er pr oof ,  and r ei nf or ced.   Pr ovi de shower heads 
meet i ng t he r equi r ement s of  t he par agr aph BATHTUB AND SHOWER FAUCETS AND 
DRAI N FI TTI NGS. [   Pr ovi de f l ow r est r i ct or  i n handshower  t o f l ow 6. 6 L/ mi n. ]
[ Pr ovi de f i l t er s f or  chl or i ne i n suppl y pi pi ng t o shower heads. ]   Pr ovi de 
r ecessed t ype shower  st al l s appr oxi mat el y 915 mm wi de,  915 mm f r ont  t o r ear ,  
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1830 mm hi gh,  and 125 hi gh mm hi gh cur b wi t h shower  st al l  bot t om or  f eet  
f i r ml y suppor t ed by a smoot h l evel  f l oor .   Pr ovi de PVC shower  f l oor  dr ai ns 
and st ai nl ess st eel  st r ai ner s.   Shower  st al l s shal l  meet  per f or mance 
r equi r ement s of  JI S A 5207.  I nst al l  shower  st al l  i n accor dance wi t h t he 
manuf act ur er ' s wr i t t en i nst r uct i ons.   Fi ni sh i nst al l at i on by cover i ng 
shower  st al l  at t achment  f l anges wi t h dr y- wal l  i n accor dance wi t h shower  
st al l  manuf act ur er ' s r ecommendat i on.   Pr ovi de smoot h 100 per cent  s i l i cone 
r ubber  [ whi t e]  [ _____]  bat ht ub caul k bet ween t he t op,  s i des,  and bot t om of  
shower  st al l s and bat hr oom wal l s and f l oor s.

2. 4. 17   Pl ast i c Bat ht ub Li ner s

JI S A 5532 one pi ece [ whi t e]  [ _____]  pl ast i c bat ht ub l i ner s.   Exi st i ng 
bat ht ubs shal l  be i dent i f i ed and measur ed t o i nsur e pr oper  i dent i f i cat i on 
i n or der  t hat  each new bat ht ub l i ner  shal l  be cust om mol ded t o f i t  t he 
exact  cont our s of  t he exi st i ng bat ht ubs.   Pr ovi de l ef t  or  r i ght  dr ai n 
out l et  bat ht ub l i ner s as r equi r ed.   Bat ht ub l i ner s shal l  be i nser t ed over  
and i nt o t he exi st i ng bat ht ubs wi t hout  di st ur bi ng t he exi st i ng cer ami c 
t i l e wai nscot  wal l s and exi st i ng f l oor  mat er i al .   Pr epar e t he exi st i ng 
cast - i r on bat ht ubs,  cer ami c t i l e wai nscot s,  and f l oor  t o r ecei ve t he new 
bat ht ub l i ner s i n accor dance wi t h t he bat ht ub l i ner  manuf act ur er ' s wr i t t en 
i nst r uct i ons.   I nst al l at i on per sonnel  shal l  be t r ai ned by t he bat ht ub 
l i ner  manuf act ur er .   Seal  t he bat ht ub l i ner  t o exi st i ng bat ht ub wi t h 
wat er pr oof  adhesi ve as r equi r ed t o keep moi st ur e out  f r om behi nd t he 
bat ht ub l i ner .   Pr ovi de smoot h [ whi t e]  [ _____]  wat er pr oof  bat ht ub seal ant  
bet ween bat ht ub dr ai ns,  bat ht ub,  and bat ht ub l i ner s.   Pr ovi de r epl acement  
chr omi um- pl at ed over f l ow cover  pl at es and push- pul l  bat ht ub dr ai n st opper  
assembl y.   Pr ovi de smoot h 100 per cent  s i l i cone r ubber  [ whi t e]  [ _____]  
bat ht ub caul k bet ween t he bat ht ub l i ner  and t he adj acent  wal l s and f l oor  
sur f aces i n accor dance wi t h t he bat ht ub l i ner s manuf act ur er ' s wr i t t en 
i nst r uct i ons.

2. 4. 18   Pl ast i c Bat ht ub Wal l  Sur r ounds

JI S A 5207 t hr ee pi ece [ whi t e]  [ _____]  sect i onal  pr essur e mol ded 
f i ber gl ass pl ast i c bat ht ub wal l  sur r ounds sui t abl e f or  i nst al l at i on wi t h 
exi st i ng bat ht ubs whi ch ar e appr oxi mat el y 1520 mm wi de by 760 mm f r ont  t o 
r ear .   Wal l  sur r ounds shal l  have bui l t - i n soap di sh and mi ni mum of  305 mm 
l ong st ai nl ess st eel  hor i zont al  gr ab bar  l ocat ed on back wal l  f or  st andi ng 
use.  Bat ht ub wal l  sur r ounds shal l  meet  per f or mance r equi r ement s of  
JI S A 5207.  f or  compl i ance.  I nst al l  bat ht ub wal l  sur r ounds i n accor dance 
wi t h t he manuf act ur er s wr i t t en i nst r uct i ons.   Fi ni sh i nst al l at i on by 
cover i ng bat ht ub wal l  sur r ound at t achment  f l anges wi t h dr y- wal l  i n 
accor dance wi t h bat ht ub wal l  sur r ound manuf act ur er ' s r ecommendat i ons.   
Pr ovi de smoot h 100 per cent  s i l i cone r ubber  [ whi t e]  [ _____]  bat ht ub caul k 
bet ween t he bat ht ubs and t he adj acent  wal l s and f l oor  sur f aces.

2. 4. 19   Pr ecast  Ter r azzo Shower  Fl oor s

Ter r azzo shal l  be made of  mar bl e chi ps cast  i n whi t e por t l and cement  t o 
pr oduce 25 mPa mi ni mum compr essi ve st r engt h 7 days af t er  cast i ng.   Pr ovi de 
f l oor  or  wal l  out l et  copper  al l oy body dr ai n cast  i nt egr al  wi t h t er r azzo,  
wi t h pol i shed st ai nl ess st eel  st r ai ner s.

2. 4. 20   Pr ecast  Ter r azzo Mop Si nks

Ter r azzo shal l  be made of  mar bl e chi ps cast  i n whi t e por t l and cement  t o 
pr oduce 25 mPa mi ni mum compr essi ve st r engt h 7 days af t er  cast i ng.   Pr ovi de 
f l oor  or  wal l  out l et  copper  al l oy body dr ai n cast  i nt egr al  wi t h t er r azzo,  
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wi t h pol i shed st ai nl ess st eel  st r ai ner s.

2. 4. 21   Bat ht ubs,  Cast  I r on

JI S A 5207 [ whi t e]  [ _____]  enamel ed cast  i r on,  r ecessed t ype,  mi ni mum 
di mensi ons of  1520 mm wi de by 760 mm f r ont  t o r ear  by 410 mm hi gh wi t h 
dr ai n out l et  f or  above- t he- f l oor  dr ai n i nst al l at i on.   Pr ovi de l ef t  or  
r i ght  dr ai n out l et  bat ht ub as i ndi cat ed.   [ Pr ovi de f i l t er s f or  chl or i ne i n 
suppl y pi pi ng t o f aucet s. ]

2. 4. 22   Bat ht ubs,  Por cel ai n

JI S A 5207 [ whi t e]  [ _____]  por cel ai n bonded t o enamel i ng gr ade met al ,  
bonded t o a st r uct ur al  composi t e,  r ecessed t ype,  mi ni mum di mensi ons of  
1520 mm wi de by 760 mm f r ont  t o r ear  by 410 mm hi gh wi t h dr ai n out l et  f or  
above- t he- f l oor  dr ai n i nst al l at i on.   Pr ovi de l ef t  or  r i ght  dr ai n out l et  
bat ht ub as i ndi cat ed.   [ Pr ovi de f i l t er s f or  chl or i ne i n suppl y pi pi ng t o 
f aucet s. ]

2. 4. 23   Emer gency Eyewash and Shower

Mi ni st r y of  Labour  Or di nance ( Tokut ei - Kagaku- bushi t su- Shogai - Yobou- Ki soku)  
Ar t i c l e 38 or  ANSI / I SEA Z358. 1,  f l oor  suppor t ed f r ee st andi ng uni t .   
Pr ovi de del uge shower  head,  st ay- open bal l  val ve oper at ed by pul l  r od and 
r i ng or  t r i angul ar  handl e.   Pr ovi de eyewash and st ay- open bal l  val ve 
oper at ed by f oot  t r eadl e or  push handl e.

2. 4. 24   Emer gency Eye and Face Wash

Mi ni st r y of  Labour  Or di nance ( Tokut ei - Kagaku- bushi t su- Shogai - Yobou- Ki soku)  
Ar t i c l e 38 or  ANSI / I SEA Z358. 1,  wal l - mount ed sel f - c l eani ng,  noncl oggi ng 
eye and f ace wash wi t h qui ck openi ng,  f ul l - f l ow val ves,  st ai nl ess st eel  
eye and f ace wash r ecept or .   Uni t  shal l  del i ver  0. 19 L/ s of  aer at ed wat er  
at  207 kPa ( gage)  f l ow pr essur e,  wi t h eye and f ace wash nozzl es 840 t o 
1140 mm above f i ni shed f l oor .   Pr ovi de copper  al l oy cont r ol  val ves.   
Pr ovi de an ai r - gap wi t h t he l owest  pot abl e eye and f ace wash wat er  out l et  
l ocat ed above t he over f l ow r i m by not  l ess t han t he I nt er nat i onal  Pl umbi ng 
Code mi ni mum. [   Pr ovi de a pr essur e- compensat ed t emper i ng val ve,  wi t h 
l eavi ng wat er  t emper at ur e set poi nt  adj ust abl e t hr oughout  t he r ange 15. 5 t o 
35 degr ees C. ] [   Pr ovi de packaged,   al ar m syst em;  i ncl udi ng an amber  
st r obe l amp,  hor n wi t h ext er nal l y adj ust abl e l oudness and hor n s i l enci ng 
swi t ch,  mount i ng har dwar e,  and wat er f l ow ser vi ce wi t hi n encl osur es[  and 
f or  expl osi on pr oof  ser vi ce wi t hi n encl osur es] . ]

2. 5   BACKFLOW PREVENTERS

Backf l ow pr event er s wi t h i nt er medi at e at mospher i c vent  shal l  conf or m t o 
JI S S 3200- 5, or  ASSE 1012.   Reduced pr essur e pr i nci pl e backf l ow pr event er s 
shal l  be appr oved pr oduct  of  qual i t y cer t i f i cat i on cent er  of  JWWA or  
ASSE 1013.   Hose connect i on vacuum br eaker s shal l  be appr oved pr oduct  of  
qual i t y cer t i f i cat i on cent er  of  JWWA or  ASSE 1011.   Pi pe appl i ed 
at mospher i c t ype vacuum br eaker s shal l  be appr oved pr oduct  of  qual i t y 
cer t i f i cat i on cent er  of  JWWA or  ASSE 1001.   Pr essur e vacuum br eaker  
assembl y shal l  be appr oved pr oduct  of  qual i t y cer t i f i cat i on cent er  of  JWWA
or  ASSE 1020.   Ai r  gaps i n pl umbi ng syst ems shal l  conf or m t o Mi ni st r y of  
Heal t h Labor  and Wel f ar e Or di nance Ar t i c l e 123.
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2. 6   DRAI NS

2. 6. 1   Fl oor  and Shower  Dr ai ns

Fl oor  and shower  dr ai ns shal l  consi st  of  a gal vani zed body,  i nt egr al  
seepage pan,  and adj ust abl e per f or at ed or  s l ot t ed chr omi um- pl at ed br onze,  
ni ckel - br onze,  or  ni ckel - br ass st r ai ner ,  consi st i ng of  gr at e and t hr eaded 
col l ar .   Fl oor  dr ai ns shal l  be cast  i r on except  wher e met al l i c  
wat er pr oof i ng membr ane i s i nst al l ed.   Dr ai ns shal l  be of  doubl e dr ai nage 
pat t er n f or  embeddi ng i n t he f l oor  const r uct i on.   The seepage pan shal l  
have weep hol es or  channel s f or  dr ai nage t o t he dr ai npi pe.   The st r ai ner  
shal l  be adj ust abl e t o f l oor  t hi ckness.   A c l ampi ng devi ce f or  at t achi ng 
f l ashi ng or  wat er pr oof i ng membr ane t o t he seepage pan wi t hout  damagi ng t he 
f l ashi ng or  wat er pr oof i ng membr ane shal l  be pr ovi ded when r equi r ed.   
Dr ai ns shal l  be pr ovi ded wi t h t hr eaded connect i on.   Bet ween t he dr ai n 
out l et  and wast e pi pe,  a neopr ene r ubber  gasket   may be i nst al l ed,  
pr ovi ded t hat  t he dr ai n i s speci f i cal l y desi gned f or  t he r ubber  gasket  
compr essi on t ype j oi nt .   Fl oor  and shower  dr ai ns shal l  conf or m t o JCM 201.

2. 6. 1. 1   Met al l i c  Shower  Pan Dr ai ns

Wher e met al l i c  shower  pan membr ane i s i nst al l ed,  pol yet hyl ene dr ai n wi t h 
cor r osi on- r esi st ant  scr ews secur i ng t he cl ampi ng devi ce shal l  be 
pr ovi ded.   Pol yet hyl ene dr ai ns shal l  have f i t t i ngs t o adapt  dr ai n t o wast e 
pi pi ng.   Pol yet hyl ene f or  f l oor  dr ai ns shal l  conf or m t o JI S K 7350- 3.   
Dr ai ns shal l  have separ at e cast - i r on " P"  t r ap,  c i r cul ar  body,  seepage pan,  
and st r ai ner ,  unl ess ot her wi se i ndi cat ed.

2. 6. 1. 2   Dr ai ns and Backwat er  Val ves

Dr ai ns and backwat er  val ves i nst al l ed i n connect i on wi t h wat er pr oof ed 
f l oor s or  shower  pans shal l  be equi pped wi t h bol t ed- t ype devi ce t o 
secur el y c l amp f l ashi ng.

2. 6. 2   Bat ht ub and Shower  Faucet s and Dr ai n Fi t t i ngs

Pr ovi de si ngl e cont r ol  pr essur e equal i z i ng bat ht ub and shower  f aucet s wi t h 
body mount ed f r om behi nd t he wal l  wi t h t hr eaded connect i ons.   Pr ovi de bal l  
j oi nt  sel f - c l eani ng shower  heads.   Pr ovi de t ubi ng mount ed f r om behi nd t he 
wal l  bet ween bat ht ub f aucet s and shower  heads and bat ht ub di ver t er  
spout s.   Pr ovi de separ at e gl obe val ves or  angl e val ves wi t h uni on 
connect i ons i n each suppl y t o f aucet .   Pr ovi de t r i p- l ever  pop- up dr ai n 
f i t t i ngs f or  above- t he- f l oor  dr ai n i nst al l at i ons.  The t op of  dr ai n 
pop- ups,  dr ai n out l et s,  t ub over f l ow out l et ,  and;  cont r ol  handl e f or  
pop- up dr ai n shal l  be chr omi um- pl at ed or  pol i shed st ai nl ess st eel .   
Li nkage bet ween dr ai n pop- up and pop- up cont r ol  handl e at  bat ht ub over f l ow 
out l et  shal l  be copper  al l oy or  st ai nl ess st eel .   Pr ovi de 40 mm copper  
al l oy adj ust abl e t ubi ng wi t h s l i p nut s and gasket s bet ween bat ht ub 
over f l ow and dr ai n out l et ;  chr omi um- pl at ed f i ni sh i s not  r equi r ed. [   
Pr ovi de bat ht ub and shower  val ve wi t h bal l  t ype cont r ol  handl e. ]

2. 6. 3   Ar ea Dr ai ns

Ar ea dr ai ns shal l  be pl ai n pat t er n wi t h pol i shed st ai nl ess st eel  
per f or at ed or  s l ot t ed gr at e and bot t om out l et .   The dr ai n shal l  be 
c i r cul ar  or  squar e wi t h a 300 mm nomi nal  over al l  wi dt h or  di amet er  and 250 
mm nomi nal  over al l  dept h.   Dr ai ns shal l  be cast  i r on wi t h manuf act ur er ' s 
st andar d coat i ng.   Gr at e shal l  be easi l y l i f t ed out  f or  c l eani ng.   Out l et  
shal l  be sui t abl e f or  i nsi de caul ked connect i on t o dr ai n pi pe.   Dr ai ns 

SECTI ON 22 00 00  Page 26



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

shal l  conf or m t o JI S A 5207.

2. 6. 4   Fl oor  Si nks

Fl oor  s i nks shal l  be [ c i r cul ar ]  [ squar e] ,  wi t h 300 mm nomi nal  over al l  
wi dt h or  di amet er  and 250 mm nomi nal  over al l  dept h.   Fl oor  s i nk shal l  have 
an aci d- r esi st ant  enamel  i nt er i or  f i ni sh wi t h cast - i r on body,  
[ al umi num] [ ABS]  sedi ment  bucket ,  and per f or at ed gr at e of  cast  i r on i n 
i ndust r i al  ar eas and st ai nl ess st eel  i n f i ni shed ar eas.   The out l et  pi pe 
s i ze shal l  be as i ndi cat ed or  of  t he same si ze as t he connect i ng pi pe.

2. 6. 5   Boi l er  Room Dr ai ns

Boi l er  r oom dr ai ns shal l  have combi ned dr ai n and t r ap,  hi nged gr at e,  
r emovabl e bucket ,  and t hr eaded br ass c l eanout  wi t h br ass backwat er  val ve.   
The r emovabl e gal vani zed cast - i r on sedi ment  bucket  shal l  have r ounded 
cor ner s t o el i mi nat e f oul i ng and shal l  be equi pped wi t h hand gr i ps.   Dr ai n 
shal l  have a mi ni mum wat er  seal  of  100 mm.   The gr at e ar ea shal l  be not  
l ess t han 0. 065 squar e met er s.

2. 6. 6   Pi t  Dr ai ns

Pi t  dr ai ns shal l  consi st  of  a body,  i nt egr al  seepage pan,  and nont i l t i ng 
per f or at ed or  s l ot t ed gr at e.   Dr ai ns shal l  be of  doubl e dr ai nage pat t er n 
sui t abl e f or  embeddi ng i n t he f l oor  const r uct i on.   The seepage pan shal l  
have weep hol es or  channel s f or  dr ai nage t o t he dr ai n pi pe.   Membr ane or  
f l ashi ng cl ampi ng devi ce shal l  be pr ovi ded when r equi r ed.   Dr ai ns shal l  be 
cast  i r on wi t h manuf act ur er ' s st andar d coat i ng.   Dr ai ns shal l  be c i r cul ar  
and pr ovi ded wi t h bot t om out l et  sui t abl e f or  i nsi de caul ked connect i on,  
unl ess ot her wi se i ndi cat ed.   Dr ai ns shal l  be pr ovi ded wi t h separ at e 
cast - i r on " P"  t r aps,  unl ess ot her wi se i ndi cat ed.

2. 6. 7   Si ght  Dr ai ns

Si ght  dr ai ns shal l  consi st  of  body,  i nt egr al  seepage pan,  and adj ust abl e 
st r ai ner  wi t h per f or at ed or  s l ot t ed gr at e and f unnel  ext ensi on.   The 
st r ai ner  shal l  have a t hr eaded col l ar  t o per mi t  adj ust ment  t o f l oor  
t hi ckness.   Dr ai ns shal l  be of  doubl e dr ai nage pat t er n sui t abl e f or  
embeddi ng i n t he f l oor  const r uct i on.   A c l ampi ng devi ce f or  at t achi ng 
f l ashi ng or  wat er pr oof i ng membr ane t o t he seepage pan wi t hout  damagi ng t he 
f l ashi ng or  membr ane shal l  be pr ovi ded f or  ot her  t han concr et e 
const r uct i on.   Dr ai ns shal l  have a gal vani zed heavy cast - i r on body and 
seepage pan and chr omi um- pl at ed br onze,  ni ckel - br onze,  or  ni ckel - br ass 
st r ai ner  and f unnel  combi nat i on.   Dr ai ns shal l  be pr ovi ded wi t h t hr eaded 
connect i on and wi t h a separ at e cast - i r on " P"  t r ap,  unl ess ot her wi se 
i ndi cat ed.   Dr ai ns shal l  be c i r cul ar ,  unl ess ot her wi se i ndi cat ed.   The 
f unnel  shal l  be secur el y mount ed over  an openi ng i n t he cent er  of  t he 
st r ai ner .   Mi ni mum di mensi ons shal l  be as f ol l ows:

Ar ea of  st r ai ner  and col l ar :   0. 023 squar e met er s

Hei ght  of  f unnel :              95 mm

Di amet er  of  l ower  por t i on:     50 mm of  f unnel

Di amet er  of  upper  por t i on:     100 mm of  f unnel
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2. 6. 8   Roof  Dr ai ns and Expansi on Joi nt s

Roof  dr ai ns shal l  conf or m t o MLI T- M,  wi t h dome and i nt egr al  f l ange,  and 
shal l  have a devi ce f or  maki ng a wat er t i ght  connect i on bet ween r oof i ng and 
f l ashi ng.   The whol e assembl y shal l  be gal vani zed heavy pat t er n cast  
i r on.   For  aggr egat e sur f ace r oof i ng,  t he dr ai n shal l  be pr ovi ded wi t h a 
gr avel  st op.   On r oof s ot her  t han concr et e const r uct i on,  r oof  dr ai ns shal l  
be compl et e wi t h under deck cl amp,  sump r ecei ver ,  and an ext ensi on f or  t he 
i nsul at i on t hi ckness wher e appl i cabl e.   A c l ampi ng devi ce f or  at t achi ng 
f l ashi ng or  wat er pr oof i ng membr ane t o t he seepage pan wi t hout  damagi ng t he 
f l ashi ng or  membr ane shal l  be pr ovi ded when r equi r ed t o sui t  t he bui l di ng 
const r uct i on.   St r ai ner  openi ngs shal l  have a combi ned ar ea equal  t o t wi ce 
t hat  of  t he dr ai n out l et .   The out l et  shal l  be equi pped t o make a pr oper  
connect i on t o t hr eaded pi pe of  t he same si ze as t he downspout .   An 
expansi on j oi nt  of  pr oper  s i ze t o r ecei ve t he conduct or  pi pe shal l  be 
pr ovi ded.   The expansi on j oi nt  shal l  consi st  of  a heavy cast - i r on housi ng,  
br ass or  br onze sl eeve,  br ass or  br onze f ast eni ng bol t s and nut s,  and 
gasket s or  packi ng.   The sl eeve shal l  have a nomi nal  t hi ckness of  not  l ess 
t han 3. 5 mm.   Gasket s and packi ng shal l  be c l ose- cel l  neopr ene,  O- r i ng 
packi ng shal l  be c l ose- cel l  neopr ene of  70 dur omet er .   Packi ng shal l  be 
hel d i n pl ace by a packi ng gl and secur ed wi t h bol t s.

2. 6. 9   Swi mmi ng Pool  [ and Spa ] Suct i on Fi t t i ngs

Pool  wat er  suct i on f i t t i ngs i n swi mmi ng pool s [ and spas ] shal l  compl y wi t h 
Pool  Saf et y St andar d Gui del i nes.   The compl i ance of  t he f i t t i ng shal l  
i ncl ude of  t he associ at ed dr ai n cover ,  sump,  and har dwar e.   

2. 7   SHOWER PAN

Shower  pan may be copper ,  or  nonmet al l i c  mat er i al .

2. 7. 1   Sheet  Copper

Sheet  copper  shal l  be 4. 9 kg per  squar e met er  wei ght .

2. 7. 2   Pl ast i c i zed Pol yvi nyl  Chl or i de Shower  Pan Mat er i al

Mat er i al  shal l  be sheet  f or m.   The mat er i al  shal l  be 1. 015 mm mi ni mum 
t hi ckness of  pl ast i c i zed pol yvi nyl  chl or i de or  chl or i nat ed pol yet hyl ene 
and shal l  be i n accor dance wi t h JI S K 5981.

2. 7. 3   Nonpl ast i c i zed Pol yvi nyl  Chl or i de ( PVC)  Shower  Pan Mat er i al

Mat er i al  shal l  consi st  of  a pl ast i c wat er pr oof i ng membr ane i n sheet  f or m.   
The mat er i al  shal l  be 1. 015 mm mi ni mum t hi ckness of  nonpl ast i c i zed PVC and 
shal l  have t he f ol l owi ng mi ni mum pr oper t i es:

a.    JI S K 7139

Ul t i mat e Tensi l e St r engt h:    1. 79 MPa
Ul t i mat e El ongat i on:          398 per cent
100 Per cent  Modul us:          3. 07 MPa

b.   JI S K 7128- 3

Tear  St r engt h:                53 k i l onewt ons per  met er

c.   JI S Z 0208 and JI S K 7129- 7:
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Per meance:                    0. 46 ng per  Pa per  second per  sq met er

d.   Ot her  Pr oper t i es:

Speci f i c  Gr avi t y:             1. 29
PVC Sol vent :                  Wel dabl e
Col d Cr ack:                   mi nus 47 degr ees C
Di mensi onal  st abi l i t y         100 degr ees C
Har dness,  Shor e A:            89

2. 8   TRAPS

Unl ess ot her wi se speci f i ed,  t r aps shal l  be [ pl ast i c per  JI S K 6741 and 
JI S K 7014]  [ or ]  [ copper - al l oy adj ust abl e t ube t ype wi t h s l i p j oi nt  i nl et  
and swi vel ] .   Tr aps shal l  be wi t hout  a c l eanout . [   Pr ovi de t r aps wi t h 
r emovabl e access panel s f or  easy c l ean- out  at  s i nks and l avat or i es.   
] Tubes shal l  be copper  al l oy wi t h wal l s not  l ess t han 0. 813 mm t hi ck 
wi t hi n commer ci al  t ol er ances,  except  on t he out si de of  bends wher e t he 
t hi ckness may be r educed sl i ght l y i n manuf act ur e by usual  commer ci al  
met hods.   I nl et s shal l  have r ubber  washer  and copper  al l oy nut s f or  s l i p 
j oi nt s above t he di schar ge l evel .   Swi vel  j oi nt s shal l  be bel ow t he 
di schar ge l evel  and shal l  be of  met al - t o- met al  or  met al - t o- pl ast i c t ype as 
r equi r ed f or  t he appl i cat i on.   Nut s shal l  have f l at s f or  wr ench gr i p.   
Out l et s shal l  have i nt er nal  pi pe t hr ead,  except  t hat  when r equi r ed f or  t he 
appl i cat i on,  t he out l et s shal l  have socket s f or  sol der - j oi nt  connect i ons.   
The dept h of  t he wat er  seal  shal l  be not  l ess t han 50 mm.   The i nt er i or  
di amet er  shal l  be not  mor e t han 3. 2 mm over  or  under  t he nomi nal  s i ze,  and 
i nt er i or  sur f aces shal l  be r easonabl y smoot h t hr oughout .   A copper  al l oy 
" P"  t r ap assembl y consi st i ng of  an adj ust abl e " P"  t r ap and t hr eaded t r ap 
wal l  ni ppl e wi t h cast  br ass wal l  f l ange shal l  be pr ovi ded f or  l avat or i es.   
The assembl y shal l  be a st andar d manuf act ur ed uni t  and may have a 
r ubber - gasket ed swi vel  j oi nt .

2. 9   I NTERCEPTORS

2. 9. 1   Gr ease I nt er cept or

Gr ease i nt er cept or  of  t he s i ze i ndi cat ed shal l  be of  r ei nf or ced concr et e,  
[ or  pr ecast  concr et e const r uct i on]  [ or  equi val ent  capaci t y commer ci al l y 
avai l abl e st eel  gr ease i nt er cept or ]  wi t h r emovabl e t hr ee- sect i on,  9. 5 mm 
checker - pl at e cover ,  and shal l  be i nst al l ed out si de t he bui l di ng.   St eel  
gr ease i nt er cept or  shal l  be i nst al l ed i n a concr et e pi t  and shal l  be 
epoxy- coat ed t o r esi st  cor r osi on as r ecommended by t he manuf act ur er .  
Concr et e shal l  have 21 MPa mi ni mum compr essi ve st r engt h at  28 days.  
Pr ovi de f l ow cont r ol  f i t t i ng.

2. 9. 2   Oi l  I nt er cept or

Cast  i r on or  wel ded st eel ,  coat ed i nsi de and out si de wi t h whi t e aci d 
r esi st ant  epoxy,  wi t h i nt er nal  ai r  r el i ef  bypass,  br onze cl eanout  pl ug,  
doubl e wal l  t r ap seal ,  r emovabl e combi nat i on pr essur e equal i z i ng and f l ow 
di f f usi ng baf f l e and sedi ment  bucket ,  hor i zont al  baf f l e,  adj ust abl e oi l  
dr aw- of f  and vent  connect i ons on ei t her  s i de,  gas and wat er t i ght  gasket ed 
nonski d cover ,  and f l ow cont r ol  f i t t i ng.

2. 9. 3   Sand I nt er cept or s

Sand i nt er cept or  of  t he s i ze i ndi cat ed shal l  be of  r ei nf or ced concr et e,  
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[ or  pr ecast  concr et e const r uct i on]  [ or  equi val ent  capaci t y commer ci al l y 
avai l abl e st eel  sand i nt er cept or ]  wi t h manuf act ur er ' s st andar d 
checker - pl at e cover ,  and shal l  be i nst al l ed [ out s i de t he bui l di ng] [ t op 
f l ush wi t h t he f l oor ] [ f l oor  mount ed] .   St eel  sand i nt er cept or  shal l  be 
i nst al l ed i n accor dance wi t h manuf act ur er ' s r ecommendat i ons and shal l  be 
coat ed t o r esi st  cor r osi on as r ecommended by t he manuf act ur er . [   Concr et e 
shal l  have 21 MPa mi ni mum compr essi ve st r engt h at  28 days. ]

2. 10   WATER HEATERS

Wat er  heat er  t ypes and capaci t i es shal l  be as i ndi cat ed.   Each wat er  
heat er  shal l  have r epl aceabl e anodes.   Each pr i mar y wat er  heat er  shal l  
have cont r ol s wi t h an adj ust abl e r ange t hat  i ncl udes 32 t o 71 degr ees C.   
Each gas- f i r ed wat er  heat er  and boost er  wat er  heat er  shal l  have cont r ol s 
wi t h an adj ust abl e r ange t hat  i ncl udes 49 t o 82 degr ees C.   Hot  wat er  
syst ems ut i l i z i ng r eci r cul at i on syst ems shal l  be t i ed i nt o bui l di ng 
of f - hour  cont r ol s.   The t her mal  ef f i c i enci es and st andby heat  l osses shal l  
conf or m t o TABLE I I I  i n PART 3 of  t hi s Sect i on f or  each t ype of  wat er  
heat er  speci f i ed.   The onl y except i on i s t hat  st or age wat er  heat er s and 
hot  wat er  st or age t anks havi ng mor e t han 2000 l i t er s st or age capaci t y need 
not  meet  t he st andar d l oss r equi r ement  i f  t he t ank sur f ace ar ea i s 
i nsul at ed t o R- 12. 5 and i f  a st andi ng l i ght  i s  not  used.   Pl ast i c 
mat er i al s pol yet her i mi de ( PEI )  and pol yet her sul f one ( PES)  ar e f or bi dden t o 
be used f or  vent  pi pi ng of  combust i on gases.   A f act or y pr e- char ged 
expansi on t ank shal l  be i nst al l ed on t he col d wat er  suppl y t o each wat er  
heat er .   Expansi on t anks shal l  be speci f i cal l y desi gned f or  use on pot abl e 
wat er  syst ems and shal l  be r at ed f or  93 degr ees C wat er  t emper at ur e and 
1034 kPa wor ki ng pr essur e.   The expansi on t ank si ze and accept ance vol ume 
shal l  be [ _____]  [ as i ndi cat ed] .

2. 10. 1   Aut omat i c St or age Type

Heat er s shal l  be compl et e wi t h [ cont r ol  syst em, ]  [ cont r ol  syst em,  
t emper at ur e gauge,  and pr essur e gauge, ]  and shal l  have combi nat i on 
pr essur e and t emper at ur e r el i ef  val ve.

2. 10. 1. 1   Oi l - Fi r ed Type

Oi l - f i r ed t ype wat er  heat er s shal l  conf or m t o JI S S 3024 or  UL 732.   

2. 10. 1. 2   Gas- Fi r ed Type

Gas- f i r ed wat er  heat er s shal l  conf or m t o JI S S 2109 when i nput  i s 70 KW 
per  hour  or  l ess f or  s i mul t aneous heat er  and 42 KW per  hour  or  l ess f or  
st or age t ype or  JI S S 2116 f or  heat er s wi t h i nput  gr eat er  t han 42 KW per  
hour .

2. 10. 1. 3   El ect r i c Type

El ect r i c t ype wat er  heat er s shal l  conf or m t o JI S C 9219- 1 or  UL 174 wi t h 
dual  heat i ng el ement s.    Each el ement  shal l  be 4. 5 KW.   The el ement s shal l  
be wi r ed so t hat  onl y one el ement  can oper at e at  a t i me.   

2. 10. 1. 4   I ndi r ect  Heat er  Type

St eam and hi gh t emper at ur e hot  wat er  ( HTHW)  heat er s wi t h st or age syst em 
shal l  be t he assembl ed pr oduct  of  one manuf act ur er ,  and  shal l  be i n 
accor dance wi t h MLI T- M or  be ASME t est ed and " U"  st amped t o code 
r equi r ement s under  ASME BPVC SEC VI I I  D1.   The st or age t ank shal l  be as 
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speci f i ed i n par agr aph HOT- WATER STORAGE TANKS.   The heat  exchanger  shal l  
be [ doubl e wal l ]  [ s i ngl e wal l ]  t ype t hat  separ at es t he pot abl e wat er  f r om 
t he heat  t r ansf er  medi um wi t h a space vent ed t o t he at mospher e.

a.   HTHW Ener gy Sour ce:   The heat er  el ement  shal l  have a wor ki ng pr essur e 
of  2758 kPa wi t h wat er  at  a t emper at ur e of  204 degr ees C.   The heat i ng 
sur f ace shal l  be based on 0. 093 squar e met er  of  heat i ng sur f ace t o heat
 76 L or  mor e of  wat er  i n 1 hour  f r om 4 t o 82 degr ees C usi ng hot  
wat er  at  a t emper at ur e of  178 degr ees C.   Car bon st eel  heads shal l  be 
used.   Tubi ng shal l  conf or m t o JI S H 3300 or  ASTM B75/ B75M.  Heat i ng 
el ement s shal l  wi t hst and an i nt er nal  hydr ost at i c pr essur e of  4137 kPa 
f or  not  l ess t han 15 seconds wi t hout  l eaki ng or  any evi dence of  damage.

b.   St eam Ener gy Sour ce:   The heat er  el ement  shal l  have a wor ki ng pr essur e 
of  1034 kPa per  squar e met er gauge ( psi g)  wi t h st eam at  a t emper at ur e of
 185 degr ees C.   The heat i ng sur f ace shal l  be based on 0. 093 squar e 
met er  of  heat i ng sur f ace t o heat  76 L or  mor e of  wat er  i n 1 hour  f r om 
4 t o 82 degr ees C usi ng st eam at  at mospher i c pr essur e. [   Cast  i r on]  
[ br onze]  heads shal l  be used.   Tubi ng shal l  be l i ght - dr awn copper  
t ubi ng conf or mi ng t o JI S H 3300 or  ASTM B75/ B75M.   Heat i ng el ement s 
shal l  wi t hst and an i nt er nal  hydr ost at i c pr essur e of  1551 kPa f or  not  
l ess t han 15 seconds wi t hout  l eaki ng or  any evi dence of  damage.

2. 10. 2   I nst ant aneous Wat er  Heat er

Heat er  shal l  be cr ossf l ow desi gn wi t h ser vi ce wat er  i n t he coi l  and 
[ st eam]  [ hot  wat er ]  i n t he shel l .   An i nt egr al  i nt er nal  cont r ol l er  shal l  
be pr ovi ded,  ant i c i pat i ng a change i n demand so t hat  t he f i nal  t emper at ur e 
can be mai nt ai ned under  al l  nor mal  l oad condi t i ons when used i n 
conj unct i on wi t h [ pneumat i c cont r ol  syst em]  [ pi l ot - oper at ed t emper at ur e 
cont r ol  syst em] .   Nor mal  l oad condi t i ons shal l  be as speci f i ed by t he 
manuf act ur er  f or  t he heat er .   Uni t  shal l  be manuf act ur ed i n accor dance 
wi t h MLI T- M or  ASME BPVC SEC VI I I  D1,  and shal l  be cer t i f i ed f or  1. 03 MPa 
wor ki ng pr essur e i n t he shel l  and 1. 03 MPa wor ki ng pr essur e i n t he coi l s.   
Shel l  shal l  be car bon st eel  wi t h copper  l i ni ng.   Heads shal l  be [ cast  
i r on]  [ br onze]  [ car bon st eel  pl at e wi t h copper  l i ni ng] .   Coi l s shal l  be 
[ copper ]  [ copper - ni ckel ] .   Shel l  shal l  have met al  sheat hed f i ber gl ass 
i nsul at i on,  combi nat i on pr essur e and t emper at ur e r el i ef  val ve,  and 
t her momet er .   I nsul at i on shal l  be as speci f i ed i n Sect i on 23 07 00 THERMAL 
I NSULATI ON FOR MECHANI CAL SYSTEMS.   

2. 10. 3   El ect r i c I nst ant aneous Wat er  Heat er s ( Tankl ess)

JI S C 9335- 2- 35 or  UL 499 f l ow swi t ch act i vat ed,  t ankl ess el ect r i c 
i nst ant aneous wat er  heat er  f or  wal l  mount i ng bel ow si nk or  l avat or y.

2. 10. 4   Phenol i c Resi n Coat i ngs f or  Heat er  Tubes

The phenol i c r esi n coat i ng syst em shal l  be appl i ed at  ei t her  t he coi l  or  
coat i ng manuf act ur er ' s f act or y i n accor dance wi t h manuf act ur er ' s st andar d 
pr oven pr oduct i on pr ocess.   The coat i ng syst em shal l  be a pr oduct  
speci f i cal l y i nt ended f or  use on t he mat er i al  t he wat er  heat i ng 
t ubes/ coi l s ar e made of  and shal l  be accept abl e f or  use i n pot abl e wat er  
syst ems.

[ The ent i r e ext er i or  sur f ace]  [ and]  [ t he f i r st  125 mm t o 200 mm i nsi de t he 
t ubes]  of  each coi l  shal l  be coat ed wi t h phenol i c r esi n coat i ng syst em.
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2. 10. 4. 1   St andar d Pr oduct

Pr ovi de a phenol i c r esi n coat i ng syst em t hat  i s a st andar d pr oduct  of  a 
manuf act ur er  r egul ar l y engaged i n t he manuf act ur i ng of  pr oduct s t hat  ar e 
of  a s i mi l ar  mat er i al ,  desi gn and wor kmanshi p.

St andar d pr oduct s ar e def i ned as component s and equi pment  t hat  have been 
i n sat i sf act or y commer ci al  or  i ndust r i al  use i n s i mi l ar  appl i cat i ons of  
s i mi l ar  s i ze f or  at  l east  t wo year s bef or e bi d openi ng.

Pr i or  t o t hi s t wo year  per i od,  t hese st andar d pr oduct s wer e sol d on t he 
commer ci al  mar ket  usi ng adver t i sement s i n manuf act ur er s '  cat al ogs or  
br ochur es.    These manuf act ur er s '  cat al ogs,  or  br ochur es shal l  have been 
copyr i ght ed document s or  be i dent i f i ed wi t h a manuf act ur er ' s document  
number .

2. 11   HOT- WATER STORAGE TANKS

Hot - wat er  st or age t anks shal l  be const r uct ed by one manuf act ur er ,  and 
namepl at e shal l  i ndi cat e t he wor ki ng pr essur e.   The t ank shal l  be 
cement - l i ned or  gl ass- l i ned st eel  t ype i n accor dance wi t h MLI T- M or  
AWWA D100.   Each t ank shal l  be equi pped wi t h a t her momet er ,  st y l e and f or m 
as r equi r ed f or  t he i nst al l at i on,  and wi t h 175 mm scal e.   Ther momet er  
shal l  have a separ abl e socket  sui t abl e f or  a 20 mm t apped openi ng.   Tanks 
shal l  be equi pped wi t h a pr essur e gauge 155 mm mi ni mum di amet er  f ace.   
I nsul at i on shal l  be as speci f i ed i n Sect i on 23 07 00 THERMAL I NSULATI ON 
FOR MECHANI CAL SYSTEMS.   St or age t ank capaci t y shal l  be as shown.

2. 12   PUMPS

2. 12. 1   Sump Pumps

Sump pumps shal l  be of  capaci t i es i ndi cat ed.   The pumps shal l  be of  t he 
aut omat i c,  el ect r i c mot or - dr i ven,  submer ged t ype,  compl et e wi t h necessar y 
cont r ol  equi pment  and wi t h a spl i t  or  sol i d cast - i r on or  st eel  cover  
pl at e.  The pumps shal l  be di r ect - connect ed by an appr oved f l exi bl e 
coupl i ng t o a ver t i cal  el ect r i c mot or  havi ng a cont i nuous oi l i ng devi ce or  
packed bear i ngs seal ed agai nst  di r t  and moi st ur e.   Mot or s shal l  be t ot al l y 
encl osed,  f an- cool ed of  s i zes as i ndi cat ed.  The  acr oss- t he- l i ne magnet i c 
cont r ol l er  shal l  be equi pped wi t h i ndust r i al  use t ype encl osur e.   I nt egr al  
s i ze mot or s shal l  be t he pr emi um ef f i c i ency t ype i n accor dance wi t h 
JI S B 8325.   Each pump shal l  be f i t t ed wi t h a hi gh- gr ade t hr ust  bear i ng 
mount ed above t he f l oor .   Each shaf t  shal l  have an al i gnment  bear i ng at  
each end,  and t he suct i on i nl et  shal l  be bet ween 75 and 150 mm above t he 
sump bot t om.   The suct i on s i de of  each pump shal l  have a st r ai ner  of  ampl e 
capaci t y.   A f l oat  swi t ch assembl y,  wi t h t he swi t ch compl et el y encl osed i n 
an i ndust r i al  use t ype encl osur e,  shal l  st ar t  and st op each mot or  at  
pr edet er mi ned wat er  l evel s.   Dupl ex pumps shal l  be equi pped wi t h an 
aut omat i c al t er nat or  t o change t he l ead oper at i on f r om one pump t o t he 
ot her ,  and f or  st ar t i ng t he second pump i f  t he f l ow exceeds t he capaci t y 
of  t he f i r st  pump.   The di schar ge l i ne f r om each pump shal l  be pr ovi ded 
wi t h a uni on or  f l ange,  a noncl og swi ng check val ve,  and a st op val ve i n 
an accessi bl e l ocat i on near  t he pump.

2. 12. 2   Ci r cul at i ng Pumps

Domest i c hot  wat er  c i r cul at i ng pumps shal l  be el ect r i cal l y dr i ven,  
s i ngl e- st age,  cent r i f ugal ,  wi t h mechani cal  seal s,  sui t abl e f or  t he 
i nt ended ser vi ce.   Pump and mot or  shal l  be [ i nt egr al l y mount ed on a 

SECTI ON 22 00 00  Page 32



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

cast - i r on or  st eel  subbase, ]  [ c l ose- coupl ed wi t h an over hung i mpel l er , ]  
[ or ]  [ suppor t ed by t he pi pi ng on whi ch i t  i s  i nst al l ed] .   The shaf t  shal l  
be one- pi ece,  heat - t r eat ed,  cor r osi on- r esi st i ng st eel  wi t h i mpel l er  and 
smoot h- sur f aced housi ng of  br onze.

Mot or  shal l  be t ot al l y encl osed,  f an- cool ed and shal l  have suf f i c i ent  
wat t age f or  t he ser vi ce r equi r ed.   Each pump mot or  shal l  be equi pped wi t h 
an acr oss- t he- l i ne magnet i c cont r ol l er  i n an i ndust r i al  t ype encl osur e 
wi t h " START- STOP"  swi t ch i n cover .

I nt egr al  s i ze mot or s shal l  be pr emi um ef f i c i ency t ype i n accor dance wi t h 
JI S C 4212.   Pump mot or s smal l er  t han 746 W shal l  have i nt egr al  t her mal  
over l oad pr ot ect i on i n accor dance wi t h Sect i on 26 20 00 I NTERI OR 
DI STRI BUTI ON SYSTEM.   Guar ds shal l  shi el d exposed movi ng par t s.

2. 12. 3   Boost er  Pumps

2. 12. 3. 1   Cent r i f ugal  Pumps

Hor i zont al  spl i t - case cent r i f ugal - t ype boost er  pumps shal l  be f ur ni shed.  
The capaci t i es shal l  be as shown,  and t he speed shal l  not  exceed 1800 r pm.  
Pumps shal l  have a casi ng of  c l ose- gr ai ned i r on or  st eel  wi t h smoot h wat er  
passages.   A gasket  shal l  be pr ovi ded bet ween t he upper  and l ower  hal ves 
of  t he casi ng.   Suct i on and di schar ge connect i ons shal l  be f l anged.   
I mpel l er s shal l  be nonover l oadi ng,  br onze,  bal anced t o el i mi nat e 
v i br at i on,  and shal l  be keyed t o cor r osi on- r esi st i ng st eel  shaf t s.   The 
casi ngs shal l  be f i t t ed wi t h br onze wear i ng or  seal i ng r i ngs.   Bear i ngs 
shal l  be car t r i dge t ype,  enabl i ng t he ent i r e r ot at i ng el ement  t o be 
r emoved wi t hout  di st ur bi ng al i gnment  or  exposi ng t he bear i ngs t o di r t ,  
wat er ,  and ot her  f or ei gn mat t er .   Pumps shal l  be pr ovi ded wi t h mechani cal  
seal s.   Seal  boxes shal l  be machi ned i n t he pump casi ng and at  bot h s i des 
of  t he pump,  and shal l  be of  suf f i c i ent  dept h t o i ncl ude a convent i onal  
br onze seal  r i ng and r ows of  shaf t  packi ng.   Bedpl at es shal l  be 
c l ose- gr ai n cast  i r on or  st eel  wi t h r i bs and l ugs,  compl et e wi t h 
f oundat i on bol t s,  and shal l  have a dr i p l i p wi t h dr ai n hol e.   Each pump 
shal l  be t est ed at  t he manuf act ur er ' s pl ant  f or  oper at i ng char act er i st i cs 
at  t he r at ed capaci t y and under  speci f i ed oper at i ng condi t i ons.   Test  
cur ves shal l  be f ur ni shed showi ng capaci t y i n l i t er s per  second,  head i n 
met er s,  ef f i c i ency,  br ake wat t age,  and oper at i on i n par al l el  wi t h s i mi l ar  
pumps.   Mul t i pl e pump i nst al l at i ons shal l  have pump char act er i st i cs 
compat i bl e f or  oper at i on i n par al l el  wi t h s i mi l ar  pumps.   The el ect r i c 
mot or  shal l  be s i zed f or  non- over l oad when oper at i ng at  any poi nt  al ong 
t he char act er i st i c cur ve of  t he pump.   Guar ds shal l  shi el d exposed bel t s 
and movi ng par t s.

2. 12. 3. 2   Cont r ol s

Each pump mot or  shal l  be pr ovi ded wi t h encl osed acr oss- t he- l i ne- t ype 
magnet i c cont r ol l er  compl et e i n an i ndust r i al  use t ype encl osur e wi t h 
t hr ee posi t i on,  " HAND- OFF- AUTOMATI C, "  sel ect or  swi t ch i n cover .   Pumps 
shal l  be aut omat i cal l y st ar t ed and st opped by f l oat  or  pr essur e swi t ches,  
as i ndi cat ed.   The pumps shal l  st ar t  and st op at  t he l evel s and pr essur es 
i ndi cat ed.   A mul t i posi t i on sequence sel ect or  swi t ch shal l  be pr ovi ded so 
t hat  any t wo pumps may be oper at ed si mul t aneousl y keepi ng a t hi r d pump as 
a st andby.

2. 12. 4   Fl exi bl e Connect or s

Fl exi bl e connect or s shal l  be pr ovi ded at  t he suct i on and di schar ge of  each 
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pump t hat  i s 1 hp or  l ar ger .   Connect or s shal l  be const r uct ed of  neopr ene,  
r ubber ,  or  br ai ded br onze,  wi t h Cl ass 150 st andar d f l anges.   Fl exi bl e 
connect or s shal l  be l i ne s i ze and sui t abl e f or  t he pr essur e and 
t emper at ur e of  t he i nt ended ser vi ce.

2. 12. 5   Sewage Pumps

Pr ovi de si ngl e t ype dupl ex t ype wi t h aut omat i c cont r ol s t o al t er nat e t he 
oper at i on f r om one pump t o t he ot her  pump and t o st ar t  t he second pump i n 
t he event  t he f i r st  pump cannot  handl e t he i ncomi ng f l ow.   Pr ovi de hi gh 
wat er  al ar m and check val ve.

2. 13   WATER PRESSURE BOOSTER SYSTEM

2. 13. 1   Const ant  Speed Pumpi ng Syst em

Const ant  speed pumpi ng syst em wi t h pr essur e- r egul at i ng val ves shal l  empl oy 
one l ead pump f or  l ow f l ows,  and one or  mor e l ag pumps f or  hi gher  f l ows.   
Pr essur e- r egul at i ng val ves shal l  be pr ovi ded wi t h nonsl am check f eat ur e.   
The f act or y pr epi ped and pr ewi r ed assembl y shal l  be mount ed on a st eel  
f r ame,  compl et e wi t h pumps,  mot or s,  and aut omat i c cont r ol s.   The syst em 
capaci t y and capaci t y of  i ndi v i dual  pumps shal l  be as i ndi cat ed.   Cur r ent  
sensi ng r el ays shal l  pr ovi de st agi ng of  t he pumps.   The pumps shal l  be 
pr ot ect ed f r om t her mal  bui l dup,  when r unni ng at  no- f l ow,  by a common 
t her mal  r el i ef  val ve.   Pr essur e gauges shal l  be mount ed on t he suct i on and 
di schar ge header s.    The cont r ol  panel  shal l  be i ndust r i al  use t ype 
encl osur e.  The cont r ol  panel  shal l  i ncl ude t he f ol l owi ng:   No- f l ow 
shut down;  7- day t i me cl ock;  audi ovi sual  al ar m;  ext er nal  r eset s;  manual  
al t er nat i on;  magnet i c mot or  cont r ol l er s;  t i me del ays;  t r ansf or mer ;  cur r ent  
r el ays;  " HAND- OFF- AUTOMATI C"  swi t ches f or  each pump;  mi ni mum r un t i mer s;  
l ow suct i on pr essur e cut out ;  and i ndi cat i ng l i ght s f or  power  on,  
i ndi v i dual  mot or  over l oad,  and l ow suct i on pr essur e.   The cont r ol  c i r cui t  
shal l  be i nt er l ocked so t hat  t he f ai l ur e of  any cont r ol l er  shal l  ener gi ze 
t he succeedi ng cont r ol l er .

2. 13. 2   Hydr o- Pneumat i c Wat er  Pr essur e Syst em

Hydr o- pneumat i c wat er  t ank shal l  be const r uct ed i n accor dance wi t h 
pr essur e vessel  const r uct i on st andar d ( at sur yoku- youki - kouzou- ki soku) .

2. 13. 3   Var i abl e Speed Pumpi ng Syst em

Var i abl e speed pumpi ng syst em shal l  pr ovi de syst em pr essur e by var yi ng 
speed and number  of  oper at i ng pumps.   The f act or y pr epi ped and pr ewi r ed 
assembl y shal l  be mount ed on a st eel  f r ame compl et e wi t h pumps,  var i abl e 
speed dr i ves,  mot or s,  and cont r ol s.   The var i abl e speed dr i ves shal l  be 
t he oi l - f i l l ed t ype capabl e of  power  t r ansmi ssi on t hr oughout  t hei r  
compl et e speed r ange wi t hout  v i br at i on,  noi se,  or  shock l oadi ng.   Each 
var i abl e speed dr i ve shal l  be r un- t est ed by t he manuf act ur er  f or  r at ed 
per f or mance,  and t he manuf act ur er  shal l  f ur ni sh wr i t t en per f or mance 
cer t i f i cat i on.   Syst em shal l  have suppr essor s t o pr event  noi se 
t r ansmi ssi on over  el ect r i c f eed l i nes.   Requi r ed el ect r i cal  cont r ol  
c i r cui t r y and syst em f unct i on sensor s shal l  be suppl i ed by t he var i abl e 
speed dr i ve manuf act ur er .   The pr i mar y power  cont r ol s and magnet i c mot or  
cont r ol l er s shal l  be i nst al l ed i n [ t he cont r ol s suppl i ed by t he dr i ve 
manuf act ur er ]  [ t he mot or  cont r ol  cent er ] .   The sensor s shal l  be l ocat ed i n 
t he syst em t o cont r ol  dr i ve speed as a f unct i on of  [ const ant  pump 
di schar ge pr essur e]  [ const ant  syst em pr essur e at  l ocat i on i ndi cat ed] .   
Connect i on bet ween t he sensor s and t he var i abl e speed dr i ve cont r ol s shal l  
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be accompl i shed wi t h [ hydr aul i c sensi ng l i nes]  [ copper  wi r i ng]  
[ t el emet r y] .   Cont r ol s shal l  be i n i ndust r i al  use t ype encl osur es.

2. 14   COMPRESSED AI R SYSTEM

2. 14. 1   Ai r  Compr essor s

Ai r  compr essor  uni t  shal l  be a f act or y- packaged assembl y,  i ncl udi ng 
[ _____]  phase,  [ _____]  vol t  mot or  cont r ol s,  swi t ches,  wi r i ng,  accessor i es,  
and mot or  cont r ol l er s,  i n an i ndust r i al  use t ype encl osur e.   Ai r  
compr essor s shal l  have manuf act ur er ' s name and addr ess,  t oget her  wi t h 
t r ade name,  and cat al og number  on a namepl at e secur el y at t ached t o t he 
equi pment .   Each compr essor  shal l  [ st ar t  and st op aut omat i cal l y at  upper  
and l ower  pr essur e l i mi t s of  t he syst em]  [ r egul at e pr essur e by const ant  
speed compr essor  l oadi ng and unl oadi ng]  [ have a manual - of f - aut omat i c 
swi t ch t hat  when i n t he manual  posi t i on,  t he compr essor  l oads and unl oads 
t o meet  t he demand and,  i n t he aut omat i c posi t i on,  a t i me del ay r el ay 
shal l  al l ow t he compr essor  t o oper at e f or  an adj ust abl e l engt h of  t i me 
unl oaded,  t hen st op t he uni t ] .   Guar ds shal l  shi el d exposed movi ng par t s.   
Each dupl ex compr essor  syst em shal l  be pr ovi ded wi t h [ aut omat i c]  [ manual ]  
al t er nat i on syst em.   Each compr essor  mot or  shal l  be pr ovi ded wi t h an 
acr oss- t he- l i ne- t ype magnet i c cont r ol l er ,  compl et e wi t h l ow- vol t age 
r el ease.   An i nt ake ai r  f i l t er  and si l encer  shal l  be pr ovi ded wi t h each 
compr essor .   Af t er cool er  and moi st ur e separ at or  shal l  be i nst al l ed bet ween 
compr essor s and ai r  r ecei ver  t o r emove moi st ur e and oi l  condensat e bef or e 
t he ai r  ent er s t he r ecei ver .   Af t er cool er s shal l  be ei t her  ai r -  or  
wat er - cool ed,  as i ndi cat ed.   The ai r  shal l  pass t hr ough a suf f i c i ent  
number  of  t ubes t o af f ect  cool i ng.   Tubes shal l  be s i zed t o gi ve maxi mum 
heat  t r ansf er .   Wat er  t o uni t  shal l  be cont r ol l ed by a sol enoi d or  
pneumat i c val ve,  whi ch opens when t he compr essor s st ar t  and cl oses when 
t he compr essor s shut  down.   Cool i ng capaci t y of  t he af t er cool er  shal l  be 
s i zed f or  t he t ot al  capaci t y of  t he compr essor s.   Means shal l  be pr ovi ded 
f or  dr ai ni ng condensed moi st ur e f r om t he r ecei ver  by an aut omat i c f l oat  
t ype t r ap.   Capaci t i es of  ai r  compr essor s and r ecei ver s shal l  be as 
i ndi cat ed.

2. 14. 2   Lubr i cat ed Compr essor s

Compr essor s shal l  be t wo- st age,  V- bel t  dr i ve,  capabl e of  oper at i ng 
cont i nuousl y agai nst  t hei r  desi gned di schar ge pr essur e,  and shal l  oper at e 
at  a speed not  i n excess of  1800 r pm.   Compr essor s shal l  have t he capaci t y 
and di schar ge pr essur e i ndi cat ed.   Compr essor s shal l  be assembl ed compl et e 
on a common subbase.   The compr essor  mai n bear i ngs shal l  be ei t her  r ol l er  
or  bal l .   The di schar ge passage of  t he hi gh pr essur e ai r  shal l  be pi ped t o 
t he ai r  r ecei ver  wi t h a copper  pi pe or  t ubi ng.   A pr essur e gauge 
cal i br at ed t o 1. 03 MPa and equi pped wi t h a gauge cock and pul sat i on 
dampener  shal l  be f ur ni shed f or  i nst al l at i on adj acent  t o pr essur e swi t ches.

2. 14. 3   Ai r  Recei ver s

Recei ver s shal l  be desi gned f or  1. 38 MPa wor ki ng pr essur e.   Recei ver s 
shal l  be f act or y ai r  t est ed t o 1- 1/ 2 t i mes t he wor ki ng pr essur e.   
Recei ver s shal l  be equi pped wi t h saf et y r el i ef  val ves and accessor i es,  
i ncl udi ng pr essur e gauges and aut omat i c and manual  dr ai ns.   The out si de of  
ai r  r ecei ver s may be gal vani zed or  suppl i ed wi t h commer ci al  enamel  
f i ni sh.   Recei ver s shal l  be desi gned and const r uct ed i n accor dance wi t h 
Cont r uct i on Code f or  Pr essur e Vessel  ( CCPV)  and shal l  have t he desi gn 
wor ki ng pr essur es speci f i ed her ei n.   
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2. 14. 4   I nt ake Ai r  Suppl y Fi l t er

Dr y t ype ai r  f i l t er  shal l  be pr ovi ded havi ng a col l ect i on ef f i c i ency of  99 
per cent  of  par t i c l es l ar ger  t han 10 mi cr ons.   Fi l t er  body and medi a shal l  
wi t hst and a maxi mum 862 kPa,  capaci t y as i ndi cat ed.

2. 14. 5   Pr essur e Regul at or s

The ai r  syst em shal l  be pr ovi ded wi t h t he necessar y r egul at or  val ves t o 
mai nt ai n t he desi r ed pr essur e f or  t he i nst al l ed equi pment .   Regul at or s 
shal l  be desi gned f or  a maxi mum i nl et  pr essur e of  862 kPa and a maxi mum 
t emper at ur e of  93 degr ees C.   Regul at or s shal l  be s i ngl e- seat ed,  
pi l ot - oper at ed wi t h val ve pl ug,  br onze body and t r i m or  equal ,  and 
t hr eaded connect i ons.   The r egul at or  val ve shal l  i ncl ude a pr essur e gauge 
and shal l  be pr ovi ded wi t h an adj ust ment  scr ew f or  adj ust i ng t he pr essur e 
di f f er ent i al  f r om 0 kPa t o 862 kPa.   Regul at or  shal l  be s i zed as i ndi cat ed.

2. 15   DOMESTI C WATER SERVI CE METER

[ The r equi r ement s f or  met er i ng and submet er i ng ar e speci f i ed i n Sect i on 
33 11 00 WATER UTI LI TY DI STRI BUTI ON PI PI NG.

] [ Col d wat er  met er s 50 mm and smal l er  shal l  be posi t i ve di spl acement  t ype 
conf or mi ng t o JI S B 8570- 1 or  AWWA C700.   Col d wat er  met er s 64 mm and 
l ar ger  shal l  be t ur bi ne t ype conf or mi ng t o JI S B 8570- 1 or  AWWA C701.   
Met er  r egi st er  may be r ound or  st r ai ght  r eadi ng t ype,  [ i ndi cat i ng [ _____] ]  
[ as pr ovi ded by t he l ocal  ut i l i t y ] .   Met er  shal l  be pr ovi ded wi t h a pul se 
gener at or ,  r emot e r eadout  r egi st er  and al l  necessar y wi r i ng and 
accessor i es.

Met er s must  be connect ed t o t he base wi de ener gy and ut i l i t y  moni t or i ng 
and cont r ol  syst em ( i f  t hi s syst em exi st s)  usi ng t he i nst al l at i on' s 
advanced met er i ng pr ot ocol s.

] 2. 16   ELECTRI CAL WORK

Pr ovi de el ect r i cal  mot or  dr i ven equi pment  speci f i ed compl et e wi t h mot or s,  
mot or  st ar t er s,  and cont r ol s as speci f i ed her ei n and i n Sect i on 26 20 00 
I NTERI OR DI STRI BUTI ON SYSTEM.   Pr ovi de i nt er nal  wi r i ng f or  component s of  
packaged equi pment  as an i nt egr al  par t  of  t he equi pment .   Pr ovi de [ hi gh 
ef f i c i ency t ype,  ] s i ngl e- phase,  f r act i onal - hor sepower  al t er nat i ng- cur r ent  
mot or s,  i ncl udi ng mot or s t hat  ar e par t  of  a syst em,  cor r espondi ng t o t he 
appl i cat i ons i n accor dance wi t h JI S C 4212. [   I n addi t i on t o t he 
r equi r ement s of  Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM,  pr ovi de 
pol yphase,  squi r r el - cage medi um i nduct i on mot or s wi t h cont i nuous r at i ngs,  
i ncl udi ng mot or s t hat  ar e par t  of  a syst em,  t hat  meet  t he ef f i c i ency 
r at i ngs f or  pr emi um ef f i c i ency mot or s i n accor dance wi t h JI S C 4212. ]   
Pr ovi de mot or s i n accor dance wi t h JI S C 4212 and of  suf f i c i ent  s i ze t o 
dr i ve t he l oad at  t he speci f i ed capaci t y wi t hout  exceedi ng t he namepl at e 
r at i ng of  t he mot or .

Mot or s shal l  be r at ed f or  cont i nuous dut y wi t h t he encl osur e speci f i ed.    
Mot or  dut y r equi r ement s shal l  al l ow f or  maxi mum f r equency st ar t - st op 
oper at i on and mi ni mum encount er ed i nt er val  bet ween st ar t  and st op.   Mot or  
t or que shal l  be capabl e of  accel er at i ng t he connect ed l oad wi t hi n 20 
seconds wi t h 80 per cent  of  t he r at ed vol t age mai nt ai ned at  mot or  t er mi nal s 
dur i ng one st ar t i ng per i od.   Mot or  bear i ngs shal l  be f i t t ed wi t h gr ease 
suppl y f i t t i ngs and gr ease r el i ef  t o out si de of  t he encl osur e.
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Cont r ol l er s and cont act or s shal l  have auxi l i ar y cont act s f or  use wi t h t he 
cont r ol s pr ovi ded.   Manual  or  aut omat i c cont r ol  and pr ot ect i ve or  s i gnal  
devi ces r equi r ed f or  t he oper at i on speci f i ed and any cont r ol  wi r i ng 
r equi r ed f or  cont r ol s and devi ces speci f i ed,  but  not  shown,  shal l  be 
pr ovi ded.   For  packaged equi pment ,  t he manuf act ur er  shal l  pr ovi de 
cont r ol l er s,  i ncl udi ng t he r equi r ed moni t or s and t i med r est ar t .

Power  wi r i ng and condui t  f or  f i el d i nst al l ed equi pment  shal l  be pr ovi ded 
under  and conf or m t o t he r equi r ement s of  Sect i on 26 20 00 I NTERI OR 
DI STRI BUTI ON SYSTEM.

2. 17   MI SCELLANEOUS PI PI NG I TEMS

2. 17. 1   Escut cheon Pl at es

Pr ovi de one pi ece or  spl i t  hi nge met al  pl at es f or  pi pi ng ent er i ng f l oor s,  
wal l s,  and cei l i ngs i n exposed spaces.   Pr ovi de chr omi um- pl at ed on copper  
al l oy pl at es or  pol i shed st ai nl ess st eel  f i ni sh i n f i ni shed spaces.   
Pr ovi de pai nt  f i ni sh on pl at es i n unf i ni shed spaces.

2. 17. 2   Pi pe Sl eeves

Pr ovi de wher e pi pi ng passes ent i r el y t hr ough wal l s,  cei l i ngs,  r oof s,  and 
f l oor s.   Sl eeves ar e not  r equi r ed wher e [ suppl y]  dr ai n,  wast e,  and vent  
( DWV)  pi pi ng passes t hr ough concr et e f l oor  s l abs l ocat ed on gr ade,  except  
wher e penet r at i ng a membr ane wat er pr oof  f l oor .

2. 17. 2. 1   Sl eeves i n Masonr y and Concr et e

Pr ovi de st eel  pi pe s l eeves or  schedul e 40 PVC pl ast i c pi pe sl eeves.   
Sl eeves ar e not  r equi r ed wher e dr ai n,  wast e,  and vent  ( DWV)  pi pi ng passes 
t hr ough concr et e f l oor  s l abs l ocat ed on gr ade.   Do not  cor e dr i l l  masonr y 
or  concr et e.

2. 17. 2. 2   Sl eeves Not  i n Masonr y and Concr et e

Pr ovi de 26 gage gal vani zed st eel  sheet  or  PVC pl ast i c pi pe sl eeves.

2. 17. 3   Pi pe Hanger s ( Suppor t s)

Pr ovi de Pi pe hanger s and suppor t s i n accor dance wi t h MLI T- M.

2. 17. 4   Namepl at es

Pr ovi de 3. 2 mm t hi ck mel ami ne l ami nat ed pl ast i c namepl at es,  bl ack mat t e 
f i ni sh wi t h whi t e cent er  cor e,  f or  equi pment ,  gages,  t her momet er s,  and 
val ves;  val ves i n suppl i es t o f aucet s wi l l  not  r equi r e namepl at es.   
Accur at el y al i gn l et t er i ng and engr ave mi ni mum of  6. 4 mm hi gh nor mal  bl ock 
l et t er i ng i nt o t he whi t e cor e.   Mi ni mum si ze of  namepl at es shal l  be 25 by 
63 mm.   Key namepl at es t o a char t  and schedul e f or  each syst em.  Fr ame 
char t s and schedul es under  gl ass and pl ace wher e di r ect ed near  each 
syst em.   Fur ni sh t wo copi es of  each char t  and schedul e.

2. 17. 5   Label s

Pr ovi de l abel s f or  sensor  oper at or s at  f l ush val ves and f aucet s.   I ncl ude 
t he f ol l owi ng i nf or mat i on on each l abel :

a.   I dent i f i cat i on of  t he sensor  and i t s oper at i on wi t h [ gr aphi c]  
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[ wr i t t en]  [ Br ai l l e]  descr i pt i on.

b.   Range of  t he sensor .

c.   Bat t er y r epl acement  schedul e.

PART 3   EXECUTI ON

3. 1   GENERAL I NSTALLATI ON REQUI REMENTS

Pi pi ng l ocat ed i n ai r  pl enums shal l  conf or m t o NFPA 90A.     Pi pi ng l ocat ed 
i n shaf t s t hat  const i t ut e ai r  duct s or  t hat  encl ose ai r  duct s shal l  be 
noncombust i bl e i n accor dance wi t h NFPA 90A.   I nst al l at i on of  pl ast i c pi pe 
wher e i n compl i ance wi t h NFPA may be i nst al l ed i n accor dance wi t h 
PPFA Fi r e Man.   The pl umbi ng syst em shal l  be i nst al l ed compl et e wi t h 
necessar y f i x t ur es,  f i t t i ngs,  t r aps,  val ves,  and accessor i es.   Wat er  and 
dr ai nage pi pi ng shal l  be ext ended 1. 5 m out si de t he bui l di ng,  unl ess 
ot her wi se i ndi cat ed.   A [ gat e val ve]  [ f ul l  por t  bal l  val ve]  [ bal l  val ve]  
and dr ai n shal l  be i nst al l ed on t he wat er  ser vi ce l i ne i nsi de t he bui l di ng 
appr oxi mat el y 150 mm above t he f l oor  f r om poi nt  of  ent r y.   Pi pi ng shal l  be 
connect ed t o t he ext er i or  ser vi ce l i nes or  capped or  pl ugged i f  t he 
ext er i or  ser vi ce i s not  i n pl ace.   Sewer  and wat er  pi pes shal l  be l ai d i n 
separ at e t r enches,  except  when ot her wi se shown.   Ext er i or  under gr ound 
ut i l i t i es shal l  be at  l east  300 mm bel ow t he [ aver age l ocal  f r ost  dept h]  
[ f i ni sh gr ade]  or  as i ndi cat ed on t he dr awi ngs.   I f  t r enches ar e c l osed or  
t he pi pes ar e ot her wi se cover ed bef or e bei ng connect ed t o t he ser vi ce 
l i nes,  t he l ocat i on of  t he end of  each pl umbi ng ut i l i t y  shal l  be mar ked 
wi t h a st ake or  ot her  accept abl e means.   Val ves shal l  be i nst al l ed wi t h 
cont r ol  no l ower  t han t he val ve body.

3. 1. 1   Wat er  Pi pe,  Fi t t i ngs,  and Connect i ons

3. 1. 1. 1   Ut i l i t i es

The pi pi ng shal l  be ext ended t o f i x t ur es,  out l et s,  and equi pment .   The 
hot - wat er  and col d- wat er  pi pi ng syst em shal l  be ar r anged and i nst al l ed t o 
per mi t  dr ai ni ng.   The suppl y l i ne t o each i t em of  equi pment  or  f i x t ur e,  
except  f aucet s,  f l ush val ves,  or  ot her  cont r ol  val ves whi ch ar e suppl i ed 
wi t h i nt egr al  st ops,  shal l  be equi pped wi t h a shut of f  val ve t o enabl e 
i sol at i on of  t he i t em f or  r epai r  and mai nt enance wi t hout  i nt er f er i ng wi t h 
oper at i on of  ot her  equi pment  or  f i x t ur es.   Suppl y pi pi ng t o f i x t ur es,  
f aucet s,  hydr ant s,  shower  heads,  and f l ushi ng devi ces shal l  be anchor ed t o 
pr event  movement .

3. 1. 1. 2   Cut t i ng and Repai r i ng

The wor k shal l  be car ef ul l y l ai d out  i n advance,  and unnecessar y cut t i ng 
of  const r uct i on shal l  be avoi ded.   Damage t o bui l di ng,  pi pi ng,  wi r i ng,  or  
equi pment  as a r esul t  of  cut t i ng shal l  be r epai r ed by mechani cs ski l l ed i n 
t he t r ade i nvol ved.

3. 1. 1. 3   Pr ot ect i on of  Fi xt ur es,  Mat er i al s,  and Equi pment

Pi pe openi ngs shal l  be c l osed wi t h caps or  pl ugs dur i ng i nst al l at i on.  
Fi xt ur es and equi pment  shal l  be t i ght l y cover ed and pr ot ect ed agai nst  
di r t ,  wat er ,  chemi cal s,  and mechani cal  i nj ur y.   Upon compl et i on of  t he 
wor k,  t he f i x t ur es,  mat er i al s,  and equi pment  shal l  be t hor oughl y c l eaned,  
adj ust ed,  and oper at ed.   Saf et y guar ds shal l  be pr ovi ded f or  exposed 
r ot at i ng equi pment .
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3. 1. 1. 4   Mai ns,  Br anches,  and Runout s

Pi pi ng shal l  be i nst al l ed as i ndi cat ed.   Pi pe shal l  be accur at el y cut  and 
wor ked i nt o pl ace wi t hout  spr i ngi ng or  f or c i ng.   St r uct ur al  por t i ons of  
t he bui l di ng shal l  not  be weakened.   Abovegr ound pi pi ng shal l  r un par al l el  
wi t h t he l i nes of  t he bui l di ng,  unl ess ot her wi se i ndi cat ed.   Br anch pi pes 
f r om ser vi ce l i nes may be t aken f r om t op,  bot t om,  or  s i de of  mai n,  usi ng 
cr ossover  f i t t i ngs r equi r ed by st r uct ur al  or  i nst al l at i on condi t i ons.   
Suppl y pi pes,  val ves,  and f i t t i ngs shal l  be kept  a suf f i c i ent  di st ance 
f r om ot her  wor k and ot her  ser vi ces t o per mi t  not  l ess t han 12 mm bet ween 
f i ni shed cover i ng on t he di f f er ent  ser vi ces.   Bar e and i nsul at ed wat er  
l i nes shal l  not  bear  di r ect l y agai nst  bui l di ng st r uct ur al  el ement s so as 
t o t r ansmi t  sound t o t he st r uct ur e or  t o pr event  f l exi bl e movement  of  t he 
l i nes.   Wat er  pi pe shal l  not  be bur i ed i n or  under  f l oor s unl ess 
speci f i cal l y i ndi cat ed or  appr oved.   Changes i n pi pe si zes shal l  be made 
wi t h r educi ng f i t t i ngs.   Use of  bushi ngs wi l l  not  be per mi t t ed except  f or  
use i n s i t uat i ons i n whi ch st andar d f act or y f abr i cat ed component s ar e 
f ur ni shed t o accommodat e speci f i c  accept ed i nst al l at i on pr act i ce.   Change 
i n di r ect i on shal l  be made wi t h f i t t i ngs,  except  t hat  bendi ng of  pi pe 100 
mm and smal l er  wi l l  be per mi t t ed,  pr ovi ded a pi pe bender  i s used and wi de 
sweep bends ar e f or med.   The cent er - l i ne r adi us of  bends shal l  be not  l ess 
t han si x di amet er s of  t he pi pe.   Bent  pi pe showi ng ki nks,  wr i nkl es,  
f l at t eni ng,  or  ot her  mal f or mat i ons wi l l  not  be accept abl e.

3. 1. 1. 5   Pi pe Dr ai ns

Pi pe dr ai ns i ndi cat ed shal l  consi st  of  20 mm hose bi bb wi t h r enewabl e seat  
and [ gat e]  [ f ul l  por t  bal l ]  [ bal l ]  val ve ahead of  hose bi bb.   At  ot her  l ow 
poi nt s,  20 mm br ass pl ugs or  caps shal l  be pr ovi ded.   Di sconnect i on of  t he 
suppl y pi pi ng at  t he f i x t ur e i s an accept abl e dr ai n.

3. 1. 1. 6   Expansi on and Cont r act i on of  Pi pi ng

Al l owance shal l  be made t hr oughout  f or  expansi on and cont r act i on of  wat er  
pi pe.   Each hot - wat er  and hot - wat er  c i r cul at i on r i ser  shal l  have expansi on 
l oops or  ot her  pr ovi s i ons such as of f set s and changes i n di r ect i on  wher e 
i ndi cat ed and r equi r ed.   Ri ser s shal l  be secur el y anchor ed as r equi r ed or  
wher e i ndi cat ed t o f or ce expansi on t o l oops.   Br anch connect i ons f r om 
r i ser s shal l  be made wi t h ampl e swi ng or  of f set  t o avoi d undue st r ai n on 
f i t t i ngs or  shor t  pi pe l engt hs.   Hor i zont al  r uns of  pi pe over  15 m i n 
l engt h shal l  be anchor ed t o t he wal l  or  t he suppor t i ng const r uct i on about  
mi dway on t he r un t o f or ce expansi on,  evenl y di v i ded,  t owar d t he ends.   
Suf f i c i ent  f l exi bi l i t y  shal l  be pr ovi ded on br anch r unout s f r om mai ns and 
r i ser s t o pr ovi de f or  expansi on and cont r act i on of  pi pi ng.   Fl exi bi l i t y  
shal l  be pr ovi ded by i nst al l i ng one or  mor e t ur ns i n t he l i ne so t hat  
pi pi ng wi l l  spr i ng enough t o al l ow f or  expansi on wi t hout  st r ai ni ng.   I f  
mechani cal  gr ooved pi pe coupl i ng syst ems ar e pr ovi ded,  t he devi at i on f r om 
desi gn r equi r ement s f or  expansi on and cont r act i on may be al l owed pendi ng 
appr oval  of  Cont r act i ng Of f i cer .

3. 1. 1. 7   Thr ust  Rest r ai nt

Pl ugs,  caps,  t ees,  val ves and bends def l ect i ng 11. 25 degr ees or  mor e,  
ei t her  ver t i cal l y or  hor i zont al l y,  i n wat er l i nes 100 mm i n di amet er  or  
l ar ger  shal l  be pr ovi ded wi t h t hr ust  bl ocks,  wher e i ndi cat ed,  t o pr event  
movement .   Thr ust  bl ocki ng shal l  be concr et e of  a mi x not  l eaner  t han:   1 
cement ,  2- 1/ 2 sand,  5 gr avel ;  and havi ng a compr essi ve st r engt h of  not  
l ess t han 14 MPa af t er  28 days.   Bl ocki ng shal l  be pl aced bet ween sol i d 
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gr ound and t he f i t t i ng t o be anchor ed.   Unl ess ot her wi se i ndi cat ed or  
di r ect ed,  t he base and t hr ust  bear i ng s i des of  t he t hr ust  bl ock shal l  be 
pour ed agai nst  undi st ur bed ear t h.   The si de of  t he t hr ust  bl ock not  
subj ect  t o t hr ust  shal l  be pour ed agai nst  f or ms.   The ar ea of  bear i ng wi l l  
be as shown.   Bl ocki ng shal l  be pl aced so t hat  t he j oi nt s of  t he f i t t i ng 
ar e accessi bl e f or  r epai r .   St eel  r ods and cl amps,  pr ot ect ed by 
gal vani z i ng or  by coat i ng wi t h bi t umi nous pai nt ,  shal l  be used t o anchor  
ver t i cal  down bends i nt o gr avi t y t hr ust  bl ocks.

3. 1. 1. 8   Commer ci al - Type Wat er  Hammer  Ar r est er s

Commer ci al - t ype wat er  hammer  ar r est er s shal l  be pr ovi ded on hot -  and 
col d- wat er  suppl i es and shal l  be l ocat ed as gener al l y i ndi cat ed,  wi t h 
pr eci se l ocat i on and si z i ng t o be i n accor dance wi t h PDI  WH 201 or  t he 
Per f or mance St andar ds Compl i ant  Pr oduct  ( PSCP)  of  t he Wat er  Suppl y Law.   
Wat er  hammer  ar r est er s,  wher e conceal ed,  shal l  be accessi bl e by means of  
access door s or  r emovabl e panel s.   Commer ci al - t ype wat er  hammer  ar r est er s 
shal l  conf or m t o JI S S 3200- 3 or  ASSE 1010.   Ver t i cal  capped pi pe col umns 
wi l l  not  be per mi t t ed.

3. 1. 2   Compr essed Ai r  Pi pi ng ( Non- Oi l  Fr ee)

Compr essed ai r  pi pi ng shal l  be i nst al l ed as speci f i ed f or  wat er  pi pi ng and 
sui t abl e f or  862 kPa wor ki ng pr essur e.   Compr essed ai r  pi pi ng shal l  have 
suppl y l i nes and di schar ge t er mi nal s l egi bl y and per manent l y mar ked at  
bot h ends wi t h t he name of  t he syst em and t he di r ect i on of  f l ow.

3. 1. 3   Joi nt s

I nst al l at i on of  pi pe and f i t t i ngs shal l  be made i n accor dance wi t h t he 
manuf act ur er ' s r ecommendat i ons.   Mi t er i ng of  j oi nt s f or  el bows and 
not chi ng of  st r ai ght  r uns of  pi pe f or  t ees wi l l  not  be per mi t t ed.   Joi nt s 
shal l  be made up wi t h f i t t i ngs of  compat i bl e mat er i al  and made f or  t he 
speci f i c  pur pose i nt ended.

3. 1. 3. 1   Thr eaded

Thr eaded j oi nt s shal l  have Amer i can St andar d t aper  pi pe t hr eads conf or mi ng 
t o JI S B 0203.   Onl y mal e pi pe t hr eads shal l  be coat ed wi t h gr aphi t e or  
wi t h an appr oved gr aphi t e compound,  or  wi t h an i ner t  f i l l er  and oi l ,  or  
shal l  have a pol yt et r af l uor oet hyl ene t ape appl i ed.

3. 1. 3. 2   Mechani cal  Coupl i ngs

Mechani cal  coupl i ngs may be used i n conj unct i on wi t h gr ooved pi pe f or  
abovegr ound,  f er r ous or  non- f er r ous,  domest i c hot  and col d wat er  syst ems,  
i n l i eu of  uni ons,  br azed,  sol der ed,  wel ded,  f l anged,  or  t hr eaded j oi nt s.

Mechani cal  coupl i ngs ar e per mi t t ed i n accessi bl e l ocat i ons i ncl udi ng 
behi nd access pl at es.   Fl exi bl e gr ooved j oi nt s wi l l  not  be per mi t t ed,  
except  as v i br at i on i sol at or s adj acent  t o mechani cal  equi pment .   Ri gi d 
gr ooved j oi nt s shal l  i ncor por at e an angl e bol t  pad desi gn whi ch mai nt ai ns 
met al - t o- met al  cont act  wi t h equal  amount  of  pad of f set  of  housi ngs upon 
i nst al l at i on t o ensur e posi t i ve r i gi d c l ampi ng of  t he pi pe.

Desi gns whi ch can onl y c l amp on t he bot t om of  t he gr oove or  whi ch ut i l i ze 
gr i ppi ng t eet h or  j aws,  or  whi ch use mi sal i gned housi ng bol t  hol es,  or  
whi ch r equi r e a t or que wr ench or  t or que speci f i cat i ons wi l l  not  be 
per mi t t ed.
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Gr ooved f i t t i ngs and coupl i ngs,  and gr oovi ng t ool s shal l  be pr ovi ded f r om 
t he same manuf act ur er .   Segment al l y wel ded el bows shal l  not  be used.   
Gr ooves shal l  be pr epar ed i n accor dance wi t h t he coupl i ng manuf act ur er ' s 
l at est  publ i shed st andar ds.   Gr oovi ng shal l  be per f or med by qual i f i ed 
gr oovi ng oper at or s havi ng demonst r at ed pr oper  gr oovi ng pr ocedur es i n 
accor dance wi t h t he t ool  manuf act ur er ' s r ecommendat i ons.

The Cont r act i ng Of f i cer  shal l  be not i f i ed 24 hour s i n advance of  t est  t o 
demonst r at e oper at or ' s capabi l i t y ,  and t he t est  shal l  be per f or med at  t he 
wor k s i t e,  i f  pr act i cal ,  or  at  a s i t e agr eed upon.   The oper at or  shal l  
demonst r at e t he abi l i t y  t o pr oper l y adj ust  t he gr oovi ng t ool ,  gr oove t he 
pi pe,  and t o ver i f y t he gr oove di mensi ons i n accor dance wi t h t he coupl i ng 
manuf act ur er ' s speci f i cat i ons.

3. 1. 3. 3   Uni ons and Fl anges

Uni ons,  f l anges and mechani cal  coupl i ngs shal l  not  be conceal ed i n wal l s,  
cei l i ngs,  or  par t i t i ons.   Uni ons shal l  be used on pi pe si zes 65 mm and 
smal l er ;  f l anges shal l  be used on pi pe si zes 80 mm and l ar ger .

3. 1. 3. 4   Gr ooved Mechani cal  Joi nt s

Gr ooves shal l  be pr epar ed accor di ng t o t he coupl i ng manuf act ur er ' s 
i nst r uct i ons.   Gr ooved f i t t i ngs,  coupl i ngs,  and gr oovi ng t ool s shal l  be 
pr oduct s of  t he same manuf act ur er .   Pi pe and gr oove di mensi ons shal l  
compl y wi t h t he t ol er ances speci f i ed by t he coupl i ng manuf act ur er .   The 
di amet er  of  gr ooves made i n t he f i el d shal l  be measur ed usi ng a " go/ no- go"  
gauge,  ver ni er  or  di al  cal i per ,  nar r ow- l and mi cr omet er ,  or  ot her  met hod 
speci f i cal l y appr oved by t he coupl i ng manuf act ur er  f or  t he i nt ended 
appl i cat i on.   Gr oove wi dt h and di mensi on of  gr oove f r om end of  pi pe shal l  
be measur ed and r ecor ded f or  each change i n gr oovi ng t ool  set up t o ver i f y 
compl i ance wi t h coupl i ng manuf act ur er ' s t ol er ances.   Gr ooved j oi nt s shal l  
not  be used i n conceal ed l ocat i ons.

3. 1. 3. 5   Cast  I r on Soi l ,  Wast e and Vent  Pi pe

Bel l  and spi got  compr essi on and hubl ess gasket ed cl amp j oi nt s f or  soi l ,  
wast e and vent  pi pi ng shal l  be i nst al l ed per  t he manuf act ur er ' s 
r ecommendat i ons.

3. 1. 3. 6   Copper  Tube and Pi pe

a.   Br azed.   Br azed j oi nt s shal l  be made i n conf or mance wi t h JI S Z 3621,  
JI S H 3300,  and JI S H 3300 wi t h f l ux and ar e accept abl e f or  al l  pi pe 
s i zes.   Copper  t o copper  j oi nt s shal l  i ncl ude t he use of  
copper - phosphor us or  copper - phosphor us- si l ver  br azi ng met al  wi t hout  
f l ux.   Br azi ng of  di ssi mi l ar  met al s ( copper  t o br onze or  br ass)  shal l  
i ncl ude t he use of  f l ux wi t h ei t her  a copper - phosphor us,  
copper - phosphor us- si l ver  or  a s i l ver  br azi ng f i l l er  met al .

b.   Sol der ed.   Sol der ed j oi nt s shal l  be made wi t h f l ux and ar e onl y 
accept abl e f or  pi pi ng 50 mm and smal l er .   Sol der ed j oi nt s shal l  
conf or m t o JI S H 3300 and JI S H 3300.   Sol der ed j oi nt s shal l  not  be 
used i n compr essed ai r  pi pi ng bet ween t he ai r  compr essor  and t he 
r ecei ver .

c.   Copper  Tube Ext r act ed Joi nt .   Mechani cal l y ext r act ed j oi nt s shal l  be 
made i n accor dance wi t h MLI T- M.
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d.   Pr ess connect i on.   Copper  pr ess connect i ons shal l  be made i n st r i ct  
accor dance wi t h t he manuf act ur er ' s i nst al l at i on i nst r uct i ons f or  
manuf act ur ed r at ed si ze.   The j oi nt s shal l  be pr essed usi ng t he 
t ool ( s)  appr oved by t he manuf act ur er  of  t hat  j oi nt .   Mi ni mum di st ance 
bet ween f i t t i ngs shal l  be i n accor dance wi t h t he manuf act ur er ' s 
r equi r ement s.

3. 1. 3. 7   Pl ast i c Pi pe

Acr yl oni t r i l e- But adi ene- St yr ene ( ABS)  pi pe shal l  have j oi nt s made wi t h 
sol vent  cement .   PVC and CPVC pi pe shal l  have j oi nt s made wi t h sol vent  
cement  el ast omer i c,  t hr eadi ng,  ( t hr eadi ng of  Schedul e 80 Pi pe i s al l owed 
onl y wher e r equi r ed f or  di sconnect i on and i nspect i on;  t hr eadi ng of  
Schedul e 40 Pi pe i s not  al l owed) ,  or  mat ed f l anged.

3. 1. 3. 8   Gl ass Pi pe

Joi nt s f or  cor r osi ve wast e gl ass pi pe and f i t t i ngs shal l  be made wi t h 
cor r osi on- r esi st i ng st eel  compr essi on- t ype coupl i ngs wi t h acr yl oni t r i l e 
r ubber  gasket s l i ned wi t h pol yt et r af l uor oet hyl ene.

3. 1. 3. 9   Cor r osi ve Wast e Pl ast i c Pi pe

Joi nt s f or  pol yol ef i n pi pe and f i t t i ngs shal l  be made by mechani cal  j oi nt  
or  el ect r i cal  f usi on coi l  met hod.   Joi nt s f or  f i l ament - wound r ei nf or ced 
t her moset t i ng r esi n pi pe shal l  be made i n accor dance wi t h manuf act ur er ' s 
i nst r uct i ons.   Uni ons or  f l anges shal l  be used wher e r equi r ed f or  
di sconnect i on and i nspect i on.

3. 1. 3. 10   Ot her  Joi nt  Met hods

3. 1. 4   Di ssi mi l ar  Pi pe Mat er i al s

Connect i ons bet ween f er r ous and non- f er r ous copper  wat er  pi pe shal l  be 
made wi t h di el ect r i c uni ons or  f l ange wat er ways.   Di el ect r i c wat er ways 
shal l  have t emper at ur e and pr essur e r at i ng equal  t o or  gr eat er  t han t hat  
speci f i ed f or  t he connect i ng pi pi ng.   Wat er ways shal l  have met al  
connect i ons on bot h ends sui t ed t o mat ch connect i ng pi pi ng.   Di el ect r i c 
wat er ways shal l  be i nt er nal l y l i ned wi t h an i nsul at or  speci f i cal l y 
desi gned t o pr event  cur r ent  f l ow bet ween di ssi mi l ar  met al s.   Di el ect r i c 
f l anges shal l  meet  t he per f or mance r equi r ement s descr i bed her ei n f or  
di el ect r i c wat er ways.   Connect i ng j oi nt s bet ween pl ast i c and met al l i c  pi pe 
shal l  be made wi t h t r ansi t i on f i t t i ng f or  t he speci f i c  pur pose.

3. 1. 5   Cor r osi on Pr ot ect i on f or  Bur i ed Pi pe and Fi t t i ngs

Duct i l e i r on,  cast  i r on,  and st eel  pi pe,  f i t t i ngs,  and j oi nt s shal l  have a 
pr ot ect i ve coat i ng.   Addi t i onal l y,  duct i l e i r on,  cast  i r on,  and st eel  
pr essur e pi pe shal l  have a cat hodi c pr ot ect i on syst em and j oi nt  bondi ng.   
The cat hodi c pr ot ect i on syst em,  pr ot ect i ve coat i ng syst em,  and j oi nt  
bondi ng f or  cat hodi cal l y pr ot ect ed pi pe shal l  be i n accor dance wi t h 
[ Sect i on 26 42 14. 00 10 CATHODI C PROTECTI ON SYSTEM ( SACRI FI CI AL ANODE) ]  
[ and]  [ Sect i on 26 42 17. 00 10 CATHODI C PROTECTI ON SYSTEM ( I MPRESSED 
CURRENT) ] [ Sect i on 26 42 13. 00 20 CATHODI C PROTECTI ON BY GALVANI C ANODES]  
[ and]  [ Sect i on 26 42 19. 00 20 CATHODI C PROTECTI ON BY I MPRESSED CURRENT]   
[ Sect i on 26 42 14. 00 10 CATHODI C PROTECTI ON SYSTEM ( SACRI FI CI AL 
ANODE) ] [ Sect i on 26 42 19. 00 20 CATHODI C PROTECTI ON BY I MPRESSED CURRENT] .  
and as ot her wi se speci f i ed.   The pi pe shal l  be c l eaned and t he coat i ng 

SECTI ON 22 00 00  Page 42



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

syst em appl i ed pr i or  t o pi pe t i ght ness t est i ng.   Joi nt s and f i t t i ngs shal l  
be c l eaned and t he coat i ng syst em appl i ed af t er  pi pe t i ght ness t est i ng.   
For  t ape coat i ng syst ems,  t he t ape shal l  conf or m t o JWWA K 115 and shal l  
be appl i ed wi t h a 50 per cent  over l ap.   Pr i mer  ut i l i zed wi t h t ape t ype 
coat i ng syst ems shal l  be as r ecommended by t he t ape manuf act ur er .

3. 1. 6   Pi pe Sl eeves and Fl ashi ng

Pi pe sl eeves shal l  be f ur ni shed and set  i n t hei r  pr oper  and per manent  
l ocat i on.

3. 1. 6. 1   Sl eeve Requi r ement s

Unl ess i ndi cat ed ot her wi se,  pr ovi de pi pe sl eeves meet i ng t he f ol l owi ng 
r equi r ement s:

Secur e s l eeves i n posi t i on and l ocat i on dur i ng const r uct i on.    Pr ovi de 
sl eeves of  suf f i c i ent  l engt h t o pass t hr ough ent i r e t hi ckness of  wal l s,  
cei l i ngs,  r oof s,  and f l oor s.  

A modul ar  mechani cal  t ype seal i ng assembl y may be i nst al l ed i n l i eu of  a 
wat er pr oof i ng c l ampi ng f l ange and caul k i ng and seal i ng of  annul ar  space 
bet ween pi pe and sl eeve.   The seal s shal l  consi st  of  i nt er l ocki ng 
synt het i c r ubber  l i nks shaped t o cont i nuousl y f i l l  t he annul ar  space 
bet ween t he pi pe and sl eeve usi ng gal vani zed st eel  bol t s,  nut s,  and 
pr essur e pl at es.   The l i nks shal l  be l oosel y assembl ed wi t h bol t s t o f or m 
a cont i nuous r ubber  bel t  ar ound t he pi pe wi t h a pr essur e pl at e under  each 
bol t  head and each nut .   Af t er  t he seal  assembl y i s pr oper l y posi t i oned i n 
t he s l eeve,  t i ght eni ng of  t he bol t  shal l  cause t he r ubber  seal i ng el ement s 
t o expand and pr ovi de a wat er t i ght  seal  bet ween t he pi pe and t he sl eeve.   
Each seal  assembl y shal l  be s i zed as r ecommended by t he manuf act ur er  t o 
f i t  t he pi pe and sl eeve i nvol ved.

 Sl eeves shal l  not  be i nst al l ed i n st r uct ur al  member s,  except  wher e 
i ndi cat ed or  appr oved.   Rect angul ar  and squar e openi ngs shal l  be as 
det ai l ed.   Each sl eeve shal l  ext end t hr ough i t s r espect i ve f l oor ,  or  r oof ,  
and shal l  be cut  f l ush wi t h each sur f ace,  except  f or  speci al  
c i r cumst ances.  Pi pe sl eeves passi ng t hr ough f l oor s i n wet  ar eas such as 
mechani cal  equi pment  r ooms,  l avat or i es,  k i t chens,  and ot her  pl umbi ng 
f i xt ur e ar eas shal l  ext end a mi ni mum of  100 mm above t he f i ni shed f l oor .

 Unl ess ot her wi se i ndi cat ed,  s l eeves shal l  be of  a s i ze t o pr ovi de a 
mi ni mum of [  6 mm ] [  25 mm ]  c l ear ance bet ween bar e pi pe or  i nsul at i on and 
i nsi de of  s l eeve or  bet ween i nsul at i on and i nsi de of  s l eeve.   Sl eeves i n 
bear i ng wal l s and concr et e s l ab on gr ade f l oor s shal l  be st eel  pi pe or  
cast - i r on pi pe.   Sl eeves i n nonbear i ng wal l s or  cei l i ngs may be st eel  
pi pe,  cast - i r on pi pe,  gal vani zed sheet  met al  wi t h l ock- t ype l ongi t udi nal  
seam,  or  pl ast i c.

Except  as ot her wi se speci f i ed,  t he annul ar  space bet ween pi pe and sl eeve,  
or  bet ween j acket  over  i nsul at i on and sl eeve,  shal l  be seal ed as i ndi cat ed 
wi t h seal ant s conf or mi ng t o JI S A 5758 and wi t h a pr i mer ,  backst op 
mat er i al  and sur f ace pr epar at i on as speci f i ed i n Sect i on 07 92 00 JOI NT 
SEALANTS.   The annul ar  space bet ween pi pe and sl eeve,  bet ween bar e 
i nsul at i on and sl eeve or  bet ween j acket  over  i nsul at i on and sl eeve shal l  
not  be seal ed f or  i nt er i or  wal l s whi ch ar e not  desi gnat ed as f i r e r at ed.

Sl eeves t hr ough bel ow- gr ade wal l s i n cont act  wi t h ear t h shal l  be r ecessed 
12 mm f r om wal l  sur f aces on bot h s i des.   Annul ar  space bet ween pi pe and 
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sl eeve shal l  be f i l l ed wi t h backi ng mat er i al  and seal ant s i n t he j oi nt  
bet ween t he pi pe and [ concr et e]  [ masonr y]  wal l  as speci f i ed above.   
Seal ant  sel ect ed f or  t he ear t h s i de of  t he wal l  shal l  be compat i bl e wi t h 
damppr oof i ng/ wat er pr oof i ng mat er i al s t hat  ar e t o be appl i ed over  t he j oi nt  
seal ant .   Pi pe sl eeves i n f i r e- r at ed wal l s shal l  conf or m t o t he 
r equi r ement s i n Sect i on 07 84 00 FI RESTOPPI NG.

3. 1. 6. 2   Fl ashi ng Requi r ement s

Pi pes passi ng t hr ough r oof  shal l  be i nst al l ed t hr ough a 4. 9 kg per  squar e 
met er  copper  f l ashi ng,  each wi t hi n an i nt egr al  ski r t  or  f l ange.   Fl ashi ng 
shal l  be sui t abl y f or med,  and t he ski r t  or  f l ange shal l  ext end not  l ess 
t han 200 mm f r om t he pi pe and shal l  be set  over  t he r oof  or  f l oor  membr ane 
i n a sol i d coat i ng of  bi t umi nous cement .   The f l ashi ng shal l  ext end up t he 
pi pe a mi ni mum of  250 mm.   For  c l eanout s,  t he f l ashi ng shal l  be t ur ned 
down i nt o t he hub and caul ked af t er  pl aci ng t he f er r ul e.   Pi pes passi ng 
t hr ough pi t ched r oof s shal l  be f l ashed,  usi ng l ead or  copper  f l ashi ng,  
wi t h an adj ust abl e i nt egr al  f l ange of  adequat e s i ze t o ext end not  l ess t han
 200 mm f r om t he pi pe i n al l  di r ect i ons and l apped i nt o t he r oof i ng t o 
pr ovi de a wat er t i ght  seal .   The annul ar  space bet ween t he f l ashi ng and t he 
bar e pi pe or  bet ween t he f l ashi ng and t he met al - j acket - cover ed i nsul at i on 
shal l  be seal ed as i ndi cat ed.   Fl ashi ng f or  dr y vent s shal l  be t ur ned down 
i nt o t he pi pe t o f or m a wat er pr oof  j oi nt .   Pi pes,  up t o and i ncl udi ng 250 
mm i n di amet er ,  passi ng t hr ough r oof  or  f l oor  wat er pr oof i ng membr ane may 
be i nst al l ed t hr ough a cast - i r on s l eeve wi t h caul k i ng r ecess,  anchor  l ugs,  
f l ashi ng- cl amp devi ce,  and pr essur e r i ng wi t h br ass bol t s.   Fl ashi ng 
shi el d shal l  be f i t t ed i nt o t he s l eeve cl ampi ng devi ce.   Pi pes passi ng 
t hr ough wal l  wat er pr oof i ng membr ane shal l  be s l eeved as descr i bed above.   
A wat er pr oof i ng c l ampi ng f l ange shal l  be i nst al l ed.

3. 1. 6. 3   Wat er pr oof i ng

Wat er pr oof i ng at  f l oor - mount ed wat er  c l oset s shal l  be accompl i shed by 
f or mi ng a f l ashi ng guar d f r om sof t - t emper ed sheet  copper .   The cent er  of  
t he sheet  shal l  be per f or at ed and t ur ned down appr oxi mat el y 40 mm t o f i t  
bet ween t he out si de di amet er  of  t he dr ai npi pe and t he i nsi de di amet er  of  
t he cast - i r on or  st eel  pi pe s l eeve.   The t ur ned- down por t i on of  t he 
f l ashi ng guar d shal l  be embedded i n seal ant  t o a dept h of  appr oxi mat el y 40 
mm;  t hen t he seal ant  shal l  be f i ni shed of f  f l ush t o f l oor  l evel  bet ween 
t he f l ashi ng guar d and dr ai npi pe.   The f l ashi ng guar d of  sheet  copper  
shal l  ext end not  l ess t han 200 mm f r om t he dr ai npi pe and shal l  be l apped 
bet ween t he f l oor  membr ane i n a sol i d coat i ng of  bi t umi nous cement .   I f  
cast - i r on wat er  c l oset  f l oor  f l anges ar e used,  t he space bet ween t he pi pe 
sl eeve and dr ai npi pe shal l  be seal ed wi t h seal ant  and t he f l ashi ng guar d 
shal l  be upt ur ned appr oxi mat el y 40 mm t o f i t  t he out si de di amet er  of  t he 
dr ai npi pe and t he i nsi de di amet er  of  t he wat er  c l oset  f l oor  f l ange.   The 
upt ur ned por t i on of  t he sheet  f i t t ed i nt o t he f l oor  f l ange shal l  be seal ed.

3. 1. 6. 4   Opt i onal  Count er f l ashi ng

I nst ead of  t ur ni ng t he f l ashi ng down i nt o a dr y vent  pi pe,  or  caul k i ng and 
seal i ng t he annul ar  space bet ween t he pi pe and f l ashi ng or  
met al - j acket - cover ed i nsul at i on and f l ashi ng,  count er f l ashi ng may be 
accompl i shed by ut i l i z i ng t he f ol l owi ng:

a.   A st andar d r oof  coupl i ng f or  t hr eaded pi pe up t o 150 mm i n di amet er .

b.   A t ack- wel ded or  banded- met al  r ai n shi el d ar ound t he pi pe.
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3. 1. 6. 5   Pi pe Penet r at i ons of  Sl ab on Gr ade Fl oor s

Wher e pi pes,  f i x t ur e dr ai ns,  f l oor  dr ai ns,  c l eanout s or  s i mi l ar  i t ems 
penet r at e s l ab on gr ade f l oor s,  except  at  penet r at i ons of  f l oor s wi t h 
wat er pr oof i ng membr ane as speci f i ed i n par agr aphs FLASHI NG REQUI REMENTS 
and WATERPROOFI NG,  a gr oove 6 t o 13 mm wi de by 6 t o 10 mm deep shal l  be 
f or med ar ound t he pi pe,  f i t t i ng or  dr ai n.   The gr oove shal l  be f i l l ed wi t h 
a seal ant  as speci f i ed i n Sect i on 07 92 00 JOI NT SEALANTS.

3. 1. 6. 6   Pi pe Penet r at i ons

Pr ovi de seal ant s f or  al l  pi pe penet r at i ons.   Al l  pi pe penet r at i ons shal l  
be seal ed t o pr event  i nf i l t r at i on of  ai r ,  i nsect s,  and ver mi n.

3. 1. 7   Fi r e Seal

Wher e pi pes pass t hr ough f i r e wal l s,  f i r e- par t i t i ons,  f i r e- r at ed pi pe 
chase wal l s or  f l oor s above gr ade,  a f i r e seal  shal l  be pr ovi ded as 
speci f i ed i n Sect i on 07 84 00 FI RESTOPPI NG.

3. 1. 8   Suppor t s

3. 1. 8. 1   Gener al

Hanger s used t o suppor t  pi pi ng 50 mm and l ar ger  shal l  be f abr i cat ed t o 
per mi t  adequat e adj ust ment  af t er  er ect i on whi l e st i l l  suppor t i ng t he 
l oad.   Pi pe gui des and anchor s shal l  be i nst al l ed t o keep pi pes i n 
accur at e al i gnment ,  t o di r ect  t he expansi on movement ,  and t o pr event  
buckl i ng,  swayi ng,  and undue st r ai n.   Pi pi ng subj ect ed t o ver t i cal  
movement  when oper at i ng t emper at ur es exceed ambi ent  t emper at ur es shal l  be 
suppor t ed by var i abl e spr i ng hanger s and suppor t s or  by const ant  suppor t  
hanger s.   I n t he suppor t  of  mul t i pl e pi pe r uns on a common base member ,  a 
c l i p or  c l amp shal l  be used wher e each pi pe cr osses t he base suppor t  
member .   Spaci ng of  t he base suppor t  member s shal l  not  exceed t he hanger  
and suppor t  spaci ng r equi r ed f or  an i ndi v i dual  pi pe i n t he mul t i pl e pi pe 
r un.   Thr eaded sect i ons of  r ods shal l  not  be f or med or  bent .

3. 1. 8. 2   Pi pe Suppor t s and St r uct ur al  Br aci ng,  Sei smi c Requi r ement s

Pi pi ng and at t ached val ves shal l  be suppor t ed and br aced t o r esi st  sei smi c 
l oads as speci f i ed i n Sect i on 13 48 00 [ SEI SMI C]  BRACI NG FOR MI SCELLANEOUS 
EQUI PMENT and [ Sect i on 23 05 48. 19 [ SEI SMI C]  BRACI NG FOR HVAC] [ Sect i on 
22 05 48. 00 20 MECHANI CAL SOUND,  VI BRATI ON,  AND SEI SMI C CONTROL]  [ as 
shown] .   St r uct ur al  st eel  r equi r ed f or  r ei nf or cement  t o pr oper l y suppor t  
pi pi ng,  header s,  and equi pment ,  but  not  shown,  shal l  be pr ovi ded.   
Mat er i al  used f or  suppor t s shal l  be as speci f i ed i n[  Sect i on 05 12 00 
STRUCTURAL STEEL] [  Sect i on 05 50 13 MI SCELLANEOUS METAL FABRI CATI ONS] [  
Sect i on 05 51 33 METAL LADDERS] [  Sect i on 05 52 00 METAL RAI LI NGS] [  Sect i on 
05 51 00 METAL STAI RS] .

3. 1. 8. 3   Pi pe Hanger s,  I nser t s,  and Suppor t s

I nst al l at i on of  pi pe hanger s,  i nser t s and suppor t s shal l  conf or m t o MLI T- M 
except  as modi f i ed her ei n.

a.   Hor i zont al  pi pe suppor t s shal l  be spaced as speci f i ed i n MLI T- M and a 
suppor t  shal l  be i nst al l ed not  over  300 mm f r om t he pi pe f i t t i ng j oi nt  
at  each change i n di r ect i on of  t he pi pi ng.   Pi pe suppor t s shal l  be 
spaced not  over  1. 5 m apar t  at  val ves.   Oper at i ng t emper at ur es i n 
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det er mi ni ng hanger  spaci ng f or  PVC or  CPVC pi pe shal l  be 49 degr ees C 
f or  PVC and 82 degr ees C f or  CPVC.   Hor i zont al  pi pe r uns shal l  i ncl ude 
al l owances f or  expansi on and cont r act i on.

b.   Ver t i cal  pi pe shal l  be suppor t ed at  each f l oor ,  except  at  
s l ab- on- gr ade,  at  i nt er val s of  not  mor e t han 4. 5 m nor  mor e t han 2 m 
f r om end of  r i ser s,  and at  vent  t er mi nat i ons.   Ver t i cal  pi pe r i ser s 
shal l  i ncl ude al l owances f or  expansi on and cont r act i on.

3. 1. 8. 4   St r uct ur al  At t achment s

At t achment  t o bui l di ng st r uct ur e concr et e and masonr y shal l  be by cast - i n 
concr et e i nser t s,  bui l t - i n anchor s,  or  masonr y anchor  devi ces.   I nser t s 
and anchor s shal l  be appl i ed wi t h a saf et y f act or  not  l ess t han 5.   
Suppor t s shal l  not  be at t ached t o met al  decki ng.   Suppor t s shal l  not  be 
at t ached t o t he under si de of  concr et e f i l l ed f l oor  or  concr et e r oof  decks 
unl ess appr oved by t he Cont r act i ng Of f i cer .   Masonr y anchor s f or  over head 
appl i cat i ons shal l  be const r uct ed of  f er r ous mat er i al s onl y.

3. 1. 9   Wel ded I nst al l at i on

Pl umbi ng pi pe wel dment s shal l  be as i ndi cat ed.   Changes i n di r ect i on of  
pi pi ng shal l  be made wi t h wel di ng f i t t i ngs onl y;  mi t er i ng or  not chi ng pi pe 
t o f or m el bows and t ees or  ot her  s i mi l ar  t ype const r uct i on wi l l  not  be 
per mi t t ed.   Br anch connect i on may be made wi t h ei t her  wel di ng t ees or  
f or ged br anch out l et  f i t t i ngs.   Br anch out l et  f i t t i ngs shal l  be f or ged,  
f l ar ed f or  i mpr ovement  of  f l ow wher e at t ached t o t he r un,  and r ei nf or ced 
agai nst  ext er nal  st r ai ns.   Bevel i ng,  al i gnment ,  heat  t r eat ment ,  and 
i nspect i on of  wel d shal l  conf or m t o JI S B 8285.   Wel d def ect s shal l  be 
r emoved and r epai r s made t o t he wel d,  or  t he wel d j oi nt s shal l  be ent i r el y 
r emoved and r ewel ded.   Af t er  f i l l er  met al  has been r emoved f r om i t s 
or i gi nal  package,  i t  shal l  be pr ot ect ed or  st or ed so t hat  i t s 
char act er i st i cs or  wel di ng pr oper t i es ar e not  af f ect ed.   El ect r odes t hat  
have been wet t ed or  t hat  have l ost  any of  t hei r  coat i ng shal l  not  be used.

3. 1. 10   Pi pe Cl eanout s

Pi pe cl eanout s shal l  be t he same si ze as t he pi pe except  t hat  c l eanout  
pl ugs l ar ger  t han 100 mm wi l l  not  be r equi r ed.   A c l eanout  i nst al l ed i n 
connect i on wi t h cast - i r on soi l  pi pe shal l  consi st  of  a l ong- sweep 1/ 4 bend 
or  one or  t wo 1/ 8 bends ext ended t o t he pl ace shown.   An ext r a- heavy 
cast - br ass or  cast - i r on f er r ul e wi t h count er sunk cast - br ass head scr ew 
pl ug shal l  be caul ked i nt o t he hub of  t he f i t t i ng and shal l  be f l ush wi t h 
t he f l oor .   Cl eanout s i n connect i on wi t h ot her  pi pe,  wher e i ndi cat ed,  
shal l  be T- pat t er n,  90- degr ee br anch dr ai nage f i t t i ngs wi t h cast - br ass 
scr ew pl ugs,  except  pl ast i c pl ugs shal l  be i nst al l ed i n pl ast i c pi pe.   
Pl ugs shal l  be t he same si ze as t he pi pe up t o and i ncl udi ng 100 mm.   
Cl eanout  t ee br anches wi t h scr ew pl ug shal l  be i nst al l ed at  t he f oot  of  
soi l  and wast e st acks,  at  t he f oot  of  i nt er i or  downspout s,  on each 
connect i on t o bui l di ng st or m dr ai n wher e i nt er i or  downspout s ar e 
i ndi cat ed,  and on each bui l di ng dr ai n out si de t he bui l di ng.   Cl eanout  t ee 
br anches may be omi t t ed on st acks i n s i ngl e st or y bui l di ngs wi t h 
s l ab- on- gr ade const r uct i on or  wher e l ess t han 450 mm of  cr awl  space i s 
pr ovi ded under  t he f l oor .   Cl eanout s on pi pe conceal ed i n par t i t i ons shal l  
be pr ovi ded wi t h chr omi um pl at ed br onze,  ni ckel  br onze,  ni ckel  br ass or  
st ai nl ess st eel  f l ush t ype access cover  pl at es.   Round access cover s shal l  
be pr ovi ded and secur ed t o pl ugs wi t h secur i ng scr ew.   Squar e access 
cover s may be pr ovi ded wi t h mat chi ng f r ames,  anchor i ng l ugs and cover  
scr ews.   Cl eanout s i n f i ni shed wal l s shal l  have access cover s and f r ames 
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i nst al l ed f l ush wi t h t he f i ni shed wal l .   Cl eanout s i nst al l ed i n f i ni shed 
f l oor s subj ect  t o f oot  t r af f i c  shal l  be pr ovi ded wi t h a chr ome- pl at ed cast  
br ass,  ni ckel  br ass,  or  ni ckel  br onze cover  secur ed t o t he pl ug or  cover  
f r ame and set  f l ush wi t h t he f i ni shed f l oor .   Heads of  f ast eni ng scr ews 
shal l  not  pr oj ect  above t he cover  sur f ace.   Wher e cl eanout s ar e pr ovi ded 
wi t h adj ust abl e heads,  t he heads shal l  be [ cast  i r on]  [ or ]  [ pl ast i c] .

3. 2   WATER HEATERS AND HOT WATER STORAGE TANKS

3. 2. 1   Rel i ef  Val ves

No val ves shal l  be i nst al l ed bet ween a r el i ef  val ve and i t s wat er  heat er  
or  st or age t ank.   The P&T r el i ef  val ve shal l  be i nst al l ed wher e t he val ve 
act uat or  comes i n cont act  wi t h t he hot t est  wat er  i n t he heat er .   Whenever  
possi bl e,  t he r el i ef  val ve shal l  be i nst al l ed di r ect l y i n a t appi ng i n t he 
t ank or  heat er ;  ot her wi se,  t he P&T val ve shal l  be i nst al l ed i n t he 
hot - wat er  out l et  pi pi ng.   A vacuum r el i ef  val ve shal l  be pr ovi ded on t he 
col d wat er  suppl y l i ne t o t he hot - wat er  st or age t ank or  wat er  heat er  and 
mount ed above and wi t hi n 150 mm above t he t op of  t he t ank or  wat er  heat er .

3. 2. 2   I nst al l at i on of  Gas-  and Oi l - Fi r ed Wat er  Heat er

I nst al l at i on shal l  conf or m t o JI S S 2120,  and JI S S 2135,  f or  gas f i r ed 
and JI S S 3024,  JI S S 3021 and JI S S 3030 f or  oi l  f i r ed.   St or age wat er  
heat er s t hat  ar e not  equi pped wi t h i nt egr al  heat  t r aps and havi ng ver t i cal  
pi pe r i ser s shal l  be i nst al l ed wi t h heat  t r aps di r ect l y on bot h t he i nl et  
and out l et .   Ci r cul at i ng syst ems need not  have heat  t r aps i nst al l ed.   An 
accept abl e heat  t r ap may be a pi pi ng ar r angement  such as el bows connect ed 
so t hat  t he i nl et  and out l et  pi pi ng make ver t i cal l y upwar d r uns of  not  
l ess t han 600 mm j ust  bef or e t ur ni ng downwar d or  di r ect l y hor i zont al  i nt o 
t he wat er  heat er ' s i nl et  and out l et  f i t t i ngs.   Commer ci al l y avai l abl e heat  
t r aps,  speci f i cal l y desi gned by t he manuf act ur er  f or  t he pur pose of  
ef f ect i vel y r est r i ct i ng t he nat ur al  t endency of  hot  wat er  t o r i se t hr ough 
ver t i cal  i nl et  and out l et  pi pi ng dur i ng st andby per i ods may al so be 
appr oved.   

3. 2. 3   Heat  Tr aps

Pi pi ng t o and f r om each wat er  heat er  and hot  wat er  st or age t ank shal l  be 
r out ed hor i zont al l y and downwar d a mi ni mum of  600 mm bef or e t ur ni ng i n an 
upwar d di r ect i on.

3. 2. 4   Connect i ons t o Wat er  Heat er s

Connect i ons of  met al l i c  pi pe t o wat er  heat er s shal l  be made wi t h 
di el ect r i c uni ons or  f l anges.

3. 2. 5   Expansi on Tank

A pr e- char ged expansi on t ank shal l  be i nst al l ed on t he col d wat er  suppl y 
bet ween t he wat er  heat er  i nl et  and t he col d wat er  suppl y shut - of f  val ve.   
The Cont r act or  shal l  adj ust  t he expansi on t ank ai r  pr essur e,  as 
r ecommended by t he t ank manuf act ur er ,  t o mat ch i ncomi ng wat er  pr essur e.

3. 2. 6   Di r ect  Fi r ed and Domest i c Wat er  Heat er s

Not i f y t he Cont r act i ng Of f i cer  when any di r ect  f i r ed domest i c wat er  heat er  
over  117 kw i s oper at i onal  and r eady t o be i nspect ed and cer t i f i ed.
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3. 3   FI XTURES AND FI XTURE TRI MMI NGS

Pol i shed chr omi um- pl at ed pi pe,  val ves,  and f i t t i ngs shal l  be pr ovi ded 
wher e exposed t o v i ew.   Angl e st ops,  st r ai ght  st ops,  st ops i nt egr al  wi t h 
t he f aucet s,  or  conceal ed t ype of  l ock- shi el d,  and l oose- key pat t er n st ops 
f or  suppl i es wi t h t hr eaded,  sweat  or  sol vent  wel d i nl et s shal l  be 
f ur ni shed and i nst al l ed wi t h f i x t ur es.   Wher e connect i ons bet ween copper  
t ubi ng and f aucet s ar e made by r ubber  compr essi on f i t t i ngs,  a beadi ng t ool  
shal l  be used t o mechani cal l y def or m t he t ubi ng above t he compr essi on 
f i t t i ng.   Exposed t r aps and suppl y pi pes f or  f i x t ur es and equi pment  shal l  
be connect ed t o t he r ough pi pi ng syst ems at  t he wal l ,  unl ess ot her wi se 
speci f i ed under  t he i t em.   Fl oor  and wal l  escut cheons shal l  be as 
speci f i ed.   Dr ai n l i nes and hot  wat er  l i nes of  f i x t ur es f or  handi capped 
per sonnel  shal l  be i nsul at ed and do not  r equi r e pol i shed chr ome f i ni sh.   
Pl umbi ng f i xt ur es and accessor i es shal l  be i nst al l ed wi t hi n t he space 
shown.

3. 3. 1   Fi xt ur e Connect i ons

Wher e space l i mi t at i ons pr ohi bi t  st andar d f i t t i ngs i n conj unct i on wi t h t he 
cast - i r on f l oor  f l ange,  speci al  shor t - r adi us f i t t i ngs shal l  be pr ovi ded.   
Connect i ons bet ween ear t henwar e f i xt ur es and f l anges on soi l  pi pe shal l  be 
made gast i ght  and wat er t i ght  wi t h a c l oset - set t i ng compound or  neopr ene 
gasket  and seal .   Use of  nat ur al  r ubber  gasket s or  put t y wi l l  not  be 
per mi t t ed.   Fi xt ur es wi t h out l et  f l anges shal l  be set  t he pr oper  di st ance 
f r om f l oor  or  wal l  t o make a f i r st - c l ass j oi nt  wi t h t he c l oset - set t i ng 
compound or  gasket  and f i xt ur e used.

3. 3. 2   Fl ushomet er  Val ves

Fl ushomet er  val ves shal l  be secur ed t o pr event  movement  by anchor i ng t he 
l ong f i ni shed t op spud connect i ng t ube t o wal l  adj acent  t o val ve wi t h 
appr oved met al  br acket . [   Fl ushomet er  val ves f or  wat er  c l oset s shal l  be 
i nst al l ed 1 m above t he f l oor ,  except  at  wat er  c l oset s i nt ended f or  use by 
t he physi cal l y handi capped wher e f l ushomet er  val ves shal l  be mount ed at  
appr oxi mat el y 760 mm above t he f l oor  and ar r anged t o avoi d i nt er f er ence 
wi t h gr ab bar s.   I n addi t i on,  f or  wat er  c l oset s i nt ended f or  handi cap use,  
t he f l ush val ve handl e shal l  be i nst al l ed on t he wi de si de of  t he 
encl osur e. ] [   Bumper s f or  wat er  c l oset  seat s shal l  be i nst al l ed on t he 
[ wal l ]  [ f l ushomet er  st op]  [ f l ushomet er  spud] . ]

3. 3. 3   Hei ght  of  Fi xt ur e Ri ms Above Fl oor

Lavat or i es shal l  be mount ed wi t h r i m 775 mm above f i ni shed f l oor .   
Wal l - hung dr i nki ng f ount ai ns and wat er  cool er s shal l  be i nst al l ed wi t h r i m 
1020 mm above f l oor .   Wal l - hung ser vi ce s i nks shal l  be mount ed wi t h r i m 
700 mm above t he f l oor .   I nst al l at i on of  f i x t ur es f or  use by t he 
physi cal l y handi capped shal l  be i n accor dance wi t h I CC A117. 1 COMM.

3. 3. 4   Shower  Bat h Out f i t s

The ar ea ar ound t he wat er  suppl y pi pi ng t o t he mi xi ng val ves and behi nd 
t he escut cheon pl at e shal l  be made wat er t i ght  by caul k i ng or  gasket i ng.

3. 3. 5   Fi xt ur e Suppor t s

Fi xt ur e suppor t s f or  of f - t he- f l oor  l avat or i es,  ur i nal s,  wat er  c l oset s,  and 
ot her  f i x t ur es of  s i mi l ar  s i ze,  desi gn,  and use,  shal l  be of  t he 
chai r - car r i er  t ype.   The car r i er  shal l  pr ovi de t he necessar y means of  
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mount i ng t he f i xt ur e,  wi t h a f oot  or  f eet  t o anchor  t he assembl y t o t he 
f l oor  s l ab.   Adj ust abi l i t y  shal l  be pr ovi ded t o l ocat e t he f i x t ur e at  t he 
desi r ed hei ght  and i n pr oper  r el at i on t o t he wal l .   Suppor t  pl at es,  i n 
l i eu of  chai r  car r i er ,  shal l  be f ast ened t o t he wal l  st r uct ur e onl y wher e 
i t  i s  not  possi bl e t o anchor  a f l oor - mount ed chai r  car r i er  t o t he f l oor  
s l ab.

3. 3. 5. 1   Suppor t  f or  Sol i d Masonr y Const r uct i on

Chai r  car r i er  shal l  be anchor ed t o t he f l oor  s l ab.   Wher e a f l oor - anchor ed 
chai r  car r i er  cannot  be used,  a sui t abl e wal l  pl at e shal l  be i mbedded i n 
t he masonr y wal l .

3. 3. 5. 2   Suppor t  f or  Concr et e- Masonr y Wal l  Const r uct i on

Chai r  car r i er  shal l  be anchor ed t o f l oor  s l ab.   Wher e a f l oor - anchor ed 
chai r  car r i er  cannot  be used,  a sui t abl e wal l  pl at e shal l  be f ast ened t o 
t he concr et e wal l  usi ng t hr ough bol t s and a back- up pl at e.

3. 3. 5. 3   Suppor t  f or  St eel  St ud Fr ame Par t i t i ons

Chai r  car r i er  shal l  be used.   The anchor  f eet  and t ubul ar  upr i ght s shal l  
be of  t he heavy dut y desi gn;  and f eet  ( bases)  shal l  be st eel  and wel ded t o 
a squar e or  r ect angul ar  st eel  t ube upr i ght .   Wal l  pl at es,  i n l i eu of  
f l oor - anchor ed chai r  car r i er s,  shal l  be used onl y i f  adj oi ni ng st eel  
par t i t i on st uds ar e sui t abl y r ei nf or ced t o suppor t  a wal l  pl at e bol t ed t o 
t hese st uds.

3. 3. 5. 4   Suppor t  f or  Wood St ud Const r uct i on

Wher e f l oor  i s a concr et e s l ab,  a f l oor - anchor ed chai r  car r i er  shal l  be 
used.   Wher e ent i r e const r uct i on i s wood,  wood cr osspi eces shal l  be 
i nst al l ed.   Fi xt ur e hanger  pl at es,  suppor t s,  br acket s,  or  mount i ng l ugs 
shal l  be f ast ened wi t h not  l ess t han No.  10 wood scr ews,  6 mm t hi ck 
mi ni mum st eel  hanger ,  or  t oggl e bol t s wi t h nut .   The wood cr osspi eces 
shal l  ext end t he f ul l  wi dt h of  t he f i x t ur e and shal l  be secur el y suppor t ed.

3. 3. 5. 5   Wal l - Mount ed Wat er  Cl oset  Gasket s

Wher e wal l - mount ed wat er  c l oset s ar e pr ovi ded,  r ei nf or ced wax,  t r eat ed 
f el t ,  or  neopr ene gasket s shal l  be pr ovi ded.   The t ype of  gasket  f ur ni shed 
shal l  be as r ecommended by t he chai r - car r i er  manuf act ur er .

3. 3. 6   Backf l ow Pr event i on Devi ces

Pl umbi ng f i xt ur es,  equi pment ,  and pi pe connect i ons shal l  not  cr oss connect  
or  i nt er connect  bet ween a pot abl e wat er  suppl y and any sour ce of  
nonpot abl e wat er .   Backf l ow pr event er s shal l  be i nst al l ed wher e i ndi cat ed 
and i n accor dance wi t h MLI T- M at  al l  ot her  l ocat i ons necessar y t o pr ecl ude 
a cr oss- connect  or  i nt er connect  bet ween a pot abl e wat er  suppl y and any 
nonpot abl e subst ance.   I n addi t i on backf l ow pr event er s shal l  be i nst al l ed 
at  al l  l ocat i ons wher e t he pot abl e wat er  out l et  i s  bel ow t he f l ood l evel  
of  t he equi pment ,  or  wher e t he pot abl e wat er  out l et  wi l l  be l ocat ed bel ow 
t he l evel  of  t he nonpot abl e subst ance.   Backf l ow pr event er s shal l  be 
l ocat ed so t hat  no par t  of  t he devi ce wi l l  be submer ged.   Backf l ow 
pr event er s shal l  be of  suf f i c i ent  s i ze t o al l ow unr est r i ct ed f l ow of  wat er  
t o t he equi pment ,  and pr ecl ude t he backf l ow of  any nonpot abl e subst ance 
i nt o t he pot abl e wat er  syst em.   Bypass pi pi ng shal l  not  be pr ovi ded ar ound 
backf l ow pr event er s.   Access shal l  be pr ovi ded f or  mai nt enance and 
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t est i ng.   Each devi ce shal l  be a st andar d commer ci al  uni t .

3. 3. 7   Access Panel s

Access panel s shal l  be pr ovi ded f or  conceal ed val ves and cont r ol s,  or  any 
i t em r equi r i ng i nspect i on or  mai nt enance.   Access panel s shal l  be of  
suf f i c i ent  s i ze and l ocat ed so t hat  t he conceal ed i t ems may be ser vi ced,  
mai nt ai ned,  or  r epl aced.   Access panel s shal l  be as speci f i ed i n[  Sect i on 
05 50 13 MI SCELLANEOUS METAL FABRI CATI ONS] [  Sect i on 05 51 33 METAL 
LADDERS] [  Sect i on 05 52 00 METAL RAI LI NGS] [  Sect i on 05 51 00 METAL STAI RS] .

3. 3. 8   Si ght  Dr ai ns

Si ght  dr ai ns shal l  be i nst al l ed so t hat  t he i ndi r ect  wast e wi l l  t er mi nat e 
50 mm above t he f l ood r i m of  t he f unnel  t o pr ovi de an accept abl e ai r  gap.

3. 3. 9   Tr aps

Each t r ap shal l  be pl aced as near  t he f i x t ur e as possi bl e,  and no f i xt ur e 
shal l  be doubl e- t r apped.   Tr aps i nst al l ed on cast - i r on soi l  pi pe shal l  be 
cast  i r on.   Tr aps i nst al l ed on st eel  pi pe or  copper  t ubi ng shal l  be 
r ecess- dr ai nage pat t er n,  or  br ass- t ube t ype.   Tr aps i nst al l ed on pl ast i c 
pi pe may be pl ast i c conf or mi ng t o JI S A 4421.   Tr aps f or  aci d- r esi st i ng 
wast e shal l  be of  t he same mat er i al  as t he pi pe.

3. 3. 10   Shower  Pans

Bef or e i nst al l i ng shower  pan,  subf l oor  shal l  be f r ee of  pr oj ect i ons such 
as nai l  heads or  r ough edges of  aggr egat e.   Dr ai n shal l  be a bol t - down,  
c l ampi ng- r i ng t ype wi t h weephol es,  i nst al l ed so t he l i p of  t he subdr ai n i s 
f l ush wi t h subf l oor .

3. 3. 10. 1   Gener al

The f l oor  of  each i ndi v i dual  shower ,  t he shower - ar ea por t i on of  
combi nat i on shower  and dr yi ng r oom,  and t he ent i r e shower  and dr yi ng r oom 
wher e t he t wo ar e not  separ at ed by cur b or  par t i t i on,  shal l  be made 
wat er t i ght  wi t h a shower  pan f abr i cat ed i n pl ace.   The shower  pan mat er i al  
shal l  be cut  t o s i ze and shape of  t he ar ea i ndi cat ed,  i n one pi ece t o t he 
maxi mum ext ent  pr act i cabl e,  al l owi ng a mi ni mum of  150 mm f or  t ur nup on 
wal l s or  par t i t i ons,  and shal l  be f ol ded over  t he cur b wi t h an appr oxi mat e 
r et ur n of  1/ 4 of  cur b hei ght .   The upst ands shal l  be pl aced behi nd any 
wal l  or  par t i t i on f i ni sh.   Subf l oor i ng shal l  be smoot h and cl ean,  wi t h 
nai l heads dr i ven f l ush wi t h sur f ace,  and shal l  be s l oped t o dr ai n.   Shower  
pans shal l  be c l amped t o dr ai ns wi t h t he dr ai n c l ampi ng r i ng.

3. 3. 10. 2   Met al  Shower  Pans

When a shower  pan of  r equi r ed si ze cannot  be f ur ni shed i n one pi ece,  met al  
pi eces shal l  be j oi ned wi t h a f l i nt l ock seam and sol der ed or  bur ned.   The 
cor ner s shal l  be f ol ded,  not  cut ,  and t he cor ner  seam shal l  be sol der ed or  
bur ned.   Pans,  i ncl udi ng upst ands,  shal l  be coat ed on al l  sur f aces wi t h 
one br ush coat  of  asphal t .   Asphal t  shal l  be appl i ed evenl y at  not  l ess 
t han 1 l i t er  per  squar e met er .   A l ayer  of  f el t  cover ed wi t h bui l di ng 
paper  shal l  be pl aced bet ween shower  pans and wood f l oor s.   The j oi ni ng 
sur f aces of  met al  pan and dr ai n shal l  be gi ven a br ush coat  of  asphal t  
af t er  t he pan i s connect ed t o t he dr ai n.
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3. 3. 10. 3   Pl ast i c i zed Chl or i nat ed Pol yet hyl ene Shower  Pans

Cor ner s of  pl ast i c i zed chl or i nat ed pol yet hyl ene shower  pans shal l  be 
f ol ded agai nst  t he upst and by maki ng a pi g- ear  f ol d.   Hot - ai r  gun or  heat  
l amp shal l  be used i n maki ng cor ner  f ol ds.   Each pi g- ear  cor ner  f ol d shal l  
be nai l ed or  st apl ed 12 mm f r om t he upper  edge t o hol d i t  i n pl ace.   Nai l s 
shal l  be gal vani zed l ar ge- head r oof i ng nai l s.   On met al  f r ami ng or  st uds,  
appr oved duct  t ape shal l  be used t o secur e pi g- ear  f ol d and membr ane.   
Wher e no backi ng i s pr ovi ded bet ween t he st uds,  t he membr ane sl ack shal l  
be t aken up by pl eat i ng and st apl i ng or  nai l i ng t o st uddi ng 12 mm f r om 
upper  edge.   To adher e t he membr ane t o ver t i cal  sur f aces,  t he back of  t he 
membr ane and t he sur f ace t o whi ch i t  wi l l  be appl i ed shal l  be coat ed wi t h 
adhesi ve t hat  becomes dr y t o t he t ouch i n 5 t o 10 mi nut es,  af t er  whi ch t he 
membr ane shal l  be pr essed i nt o pl ace.   Sur f aces t o be sol vent - wel ded shal l  
be c l ean.   Sur f aces t o be j oi ned wi t h xyl ene shal l  be i ni t i al l y  spr ayed 
and vi gor ousl y c l eaned wi t h a cot t on cl ot h,  f ol l owed by f i nal  coat i ng of  
xyl ene and t he j oi ni ng of  t he sur f aces by r ol l er  or  equi val ent  means.   I f  
ambi ent  or  membr ane t emper at ur es ar e bel ow 4 degr ees C t he membr ane and 
t he j oi nt  shal l  be heat ed pr i or  t o appl i cat i on of  xyl ene.   Heat  may be 
appl i ed wi t h hot - ai r  gun or  heat  l amp,  t aki ng pr ecaut i ons not  t o scor ch 
t he membr ane.   Adequat e vent i l at i on and wear i ng of  gl oves ar e r equi r ed 
when wor ki ng wi t h xyl ene.   Membr ane shal l  be pr essed i nt o posi t i on on t he 
dr ai n body,  and shal l  be cut  and f i t  t o mat ch so t hat  membr ane can be 
pr oper l y c l amped and an ef f ect i ve gasket - t ype seal  pr ovi ded.   On wood 
subf l oor i ng,  t wo l ayer s of  0. 73 kg per  squar e met er  dr y f el t  shal l  be 
i nst al l ed pr i or  t o i nst al l at i on of  shower  pan t o ensur e a smoot h sur f ace 
f or  i nst al l at i on.

3. 3. 10. 4   Nonpl ast i c i zed Pol yvi nyl  Chl or i de ( PVC)  Shower  Pans

Nonpl ast i c i zed PVC shal l  be t ur ned up behi nd wal l s or  wal l  sur f aces a 
di st ance of  not  l ess t han 150 mm i n r oom ar eas and 75 mm above cur b l evel  
i n cur bed spaces wi t h suf f i c i ent  mat er i al  t o f ol d over  and f ast en t o 
out si de f ace of  cur b.   Cor ner s shal l  be pi g- ear  t ype and f ol ded bet ween 
pan and st uds.   Onl y t op 25 mm of  upst and shal l  be nai l ed t o hol d i n 
pl ace.   Nai l s shal l  be gal vani zed l ar ge- head r oof i ng t ype.   Appr oved duct  
t ape shal l  be used on met al  f r ami ng or  st uds t o secur e pi g- ear  f ol d and 
membr ane.   Wher e no backi ng i s pr ovi ded bet ween st uds,  t he membr ane sl ack 
shal l  be t aken up by pl eat i ng and st apl i ng or  nai l i ng t o st uddi ng at  t op 
i nch of  upst and.   To adher e t he membr ane t o ver t i cal  sur f aces,  t he back of  
t he membr ane and t he sur f ace t o whi ch i t  i s  t o be appl i ed shal l  be coat ed 
wi t h adhesi ve t hat  becomes dr y t o t he t ouch i n 5 t o 10 mi nut es,  af t er  
whi ch t he membr ane shal l  be pr essed i nt o pl ace.   Tr i m f or  dr ai n shal l  be 
exact l y t he s i ze of  dr ai n openi ng.   Bol t  hol es shal l  be pi er ced t o 
accommodat e bol t s wi t h a t i ght  f i t .   Adhesi ve shal l  be used bet ween pan 
and subdr ai n.   Cl ampi ng r i ng shal l  be bol t ed f i r ml y.   A smal l  amount  of  
gr avel  or  por ous mat er i al s shal l  be pl aced at  weephol es so t hat  hol es 
r emai n c l ear  when set t i ng bed i s pour ed.   Membr ane shal l  be sol vent  wel ded 
wi t h PVC sol vent  cement .   Sur f aces t o be sol vent  wel ded shal l  be c l ean 
( f r ee of  gr ease and gr i me) .   Sheet s shal l  be l ai d on a f l at  sur f ace wi t h 
an over l ap of  about  50 mm.   Top edge shal l  be f ol ded back and sur f ace 
pr i med wi t h a PVC pr i mer .   PVC cement  shal l  be appl i ed and sur f aces 
i mmedi at el y pl aced t oget her ,  whi l e st i l l  wet .   Joi nt  shal l  be l i ght l y 
r ol l ed wi t h a pai nt  r ol l er ,  t hen as t he j oi nt  set s shal l  be r ol l ed f i r ml y 
but  not  so har d as t o di st or t  t he mat er i al .   I n l ong l engt hs,  about  600 or  
900 mm at  a t i me shal l  be wel ded.   On wood subf l oor i ng,  t wo l ayer s of  0. 73 
kg per  squar e met er  f el t  shal l  be i nst al l ed pr i or  t o i nst al l at i on of  
shower  pan t o ensur e a smoot h sur f ace i nst al l at i on.
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3. 4   VI BRATI ON- ABSORBI NG FEATURES

Mechani cal  equi pment ,  i ncl udi ng compr essor s and pumps,  shal l  be i sol at ed 
f r om t he bui l di ng st r uct ur e by appr oved vi br at i on- absor bi ng f eat ur es,  
unl ess ot her wi se shown.   Each f oundat i on shal l  i ncl ude an adequat e number  
of  st andar d i sol at i on uni t s.   Each uni t  shal l  consi st  of  machi ne and f l oor  
or  f oundat i on f ast eni ng,  t oget her  wi t h i nt er medi at e i sol at i on mat er i al ,  
and shal l  be a st andar d pr oduct  wi t h pr i nt ed l oad r at i ng.   Pi pi ng 
connect ed t o mechani cal  equi pment  shal l  be pr ovi ded wi t h f l exi bl e 
connect or s.   I sol at i on uni t  i nst al l at i on shal l  l i mi t  v i br at i on t o [ _____]  
per cent  of  t he l owest  equi pment  r pm.

3. 4. 1   Tank-  or  Ski d- Mount ed Compr essor s

Fl oor  at t achment  shal l  be as r ecommended by compr essor  manuf act ur er .   
Compr essor s shal l  be mount ed t o r esi st  sei smi c l oads as speci f i ed i n 
Sect i on 23 05 48. 19 [ SEI SMI C]  BRACI NG FOR HVAC.

3. 4. 2   Foundat i on- Mount ed Compr essor s

[ Foundat i on at t achment  shal l  be as r ecommended by t he compr essor  
manuf act ur er . ] [ Foundat i on shal l  be as r ecommended by t he compr essor  
manuf act ur er ,  except  t he f oundat i on shal l  wei gh not  l ess t han t hr ee t i mes 
t he wei ght  of  t he movi ng par t s. ]   Compr essor s shal l  be mount ed t o r esi st  
sei smi c l oads as speci f i ed i n Sect i on 23 05 48. 19 [ SEI SMI C]  BRACI NG FOR 
HVAC.

3. 5   WATER METER REMOTE READOUT REGI STER

The r emot e r eadout  r egi st er  shal l  be mount ed at  t he l ocat i on i ndi cat ed or  
as di r ect ed by t he Cont r act i ng Of f i cer .

3. 6   I DENTI FI CATI ON SYSTEMS

3. 6. 1   I dent i f i cat i on Tags

I dent i f i cat i on t ags made of  br ass,  engr aved l ami nat ed pl ast i c,  or  engr aved 
anodi zed al umi num,  i ndi cat i ng ser vi ce and val ve number  shal l  be i nst al l ed 
on val ves,  except  t hose val ves i nst al l ed on suppl i es at  pl umbi ng f i xt ur es.  
Tags shal l  be 35 mm mi ni mum di amet er ,  and mar ki ng shal l  be st amped or  
engr aved.   I ndent at i ons shal l  be bl ack,  f or  r eadi ng cl ar i t y.   Tags shal l  
be at t ached t o val ves wi t h No.  12 AWG,  copper  wi r e,  chr ome- pl at ed beaded 
chai n,  or  pl ast i c st r aps desi gned f or  t hat  pur pose.

3. 6. 2   Pi pe Col or  Code Mar ki ng

Col or  code mar ki ng of  pi pi ng shal l  be as speci f i ed i n Sect i on 09 90 00 
PAI NTS AND COATI NGS.

3. 6. 3   Col or  Codi ng Scheme f or  Locat i ng Hi dden Ut i l i t y  Component s

Scheme shal l  be pr ovi ded i n bui l di ngs havi ng suspended gr i d cei l i ngs.   The 
col or  codi ng scheme shal l  i dent i f y poi nt s of  access f or  mai nt enance and 
oper at i on of  oper abl e component s whi ch ar e not  v i s i bl e f r om t he f i ni shed 
space and i nst al l ed i n t he space di r ect l y above t he suspended gr i d 
cei l i ng.  The oper abl e component s shal l  i ncl ude val ves,  damper s,  swi t ches,  
l i nkages and t her most at s.   The col or  codi ng scheme shal l  consi st  of  a 
col or  code boar d and col or ed met al  di sks.   Each col or ed met al  di sk shal l  
be appr oxi mat el y 12 mm i n di amet er  and secur ed t o r emovabl e cei l i ng panel s 
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wi t h f ast ener s.   The f ast ener s shal l  be i nser t ed i nt o t he cei l i ng panel s 
so t hat  t he f ast ener s wi l l  be conceal ed f r om vi ew.   The f ast ener s shal l  be 
manual l y r emovabl e wi t hout  t ool s and shal l  not  separ at e f r om t he cei l i ng 
panel s when panel s ar e dr opped f r om cei l i ng hei ght .   I nst al l at i on of  
col or ed met al  di sks shal l  f ol l ow compl et i on of  t he f i ni shed sur f ace on 
whi ch t he di sks ar e t o be f ast ened.   The col or  code boar d shal l  have t he 
appr oxi mat e di mensi ons of  1 m wi dt h,  750 mm hei ght ,  and 12 mm t hi ckness.   
The boar d shal l  be made of  wood f i ber boar d and f r amed under  gl ass or  1. 6 mm
 t r anspar ent  pl ast i c cover .   Unl ess ot her wi se di r ect ed,  t he col or  code 
symbol s shal l  be appr oxi mat el y 20 mm i n di amet er  and t he r el at ed l et t er i ng 
i n 12 mm hi gh capi t al  l et t er s.   The col or  code boar d shal l  be mount ed and 
l ocat ed i n t he mechani cal  or  equi pment  r oom.   The col or  code syst em shal l  
be as i ndi cat ed bel ow:

Col or Syst em I t em Locat i on

[ _____] [ _____] [ _____] [ _____]

3. 7   ESCUTCHEONS

Escut cheons shal l  be pr ovi ded at  f i ni shed sur f aces wher e bar e or  i nsul at ed 
pi pi ng,  exposed t o v i ew,  passes t hr ough f l oor s,  wal l s,  or  cei l i ngs,  except  
i n boi l er ,  ut i l i t y ,  or  equi pment  r ooms.   Escut cheons shal l  be f ast ened 
secur el y t o pi pe or  pi pe cover i ng and shal l  be sat i n- f i ni sh,  
cor r osi on- r esi st i ng st eel ,  pol i shed chr omi um- pl at ed zi nc al l oy,  or  
pol i shed chr omi um- pl at ed copper  al l oy.   Escut cheons shal l  be ei t her  
one- pi ece or  spl i t - pat t er n,  hel d i n pl ace by i nt er nal  spr i ng t ensi on or  
set scr ew.

3. 8   PAI NTI NG

Pai nt i ng of  pi pes,  hanger s,  suppor t s,  and ot her  i r on wor k,  ei t her  i n 
conceal ed spaces or  exposed spaces,  i s speci f i ed i n Sect i on 09 90 00 
PAI NTS AND COATI NGS.

3. 8. 1   Pai nt i ng of  New Equi pment

New equi pment  pai nt i ng shal l  be f act or y appl i ed or  shop appl i ed,  and shal l  
be as speci f i ed her ei n,  and pr ovi ded under  each i ndi v i dual  sect i on.

3. 8. 1. 1   Fact or y Pai nt i ng Syst ems

Manuf act ur er ' s st andar d f act or y pai nt i ng syst ems may be pr ovi ded subj ect  
t o cer t i f i cat i on t hat  t he f act or y pai nt i ng syst em appl i ed wi l l  wi t hst and 
125 hour s i n a sal t - spr ay f og t est ,  except  t hat  equi pment  l ocat ed out door s 
shal l  wi t hst and 500 hour s i n a sal t - spr ay f og t est .   Sal t - spr ay f og t est  
shal l  be i n accor dance wi t h JI S Z 2371 or  ASTM B117,  and f or  t hat  t est  t he 
accept ance cr i t er i a shal l  be as f ol l ows:   i mmedi at el y af t er  compl et i on of  
t he t est ,  t he pai nt  shal l  show no si gns of  bl i s t er i ng,  wr i nkl i ng,  or  
cr acki ng,  and no l oss of  adhesi on;  and t he speci men shal l  show no si gns of  
r ust  cr eepage beyond 3 mm on ei t her  s i de of  t he scr at ch mar k.

The f i l m t hi ckness of  t he f act or y pai nt i ng syst em appl i ed on t he equi pment  
shal l  not  be l ess t han t he f i l m t hi ckness used on t he t est  speci men.   I f  
manuf act ur er ' s st andar d f act or y pai nt i ng syst em i s bei ng pr oposed f or  use 
on sur f aces subj ect  t o t emper at ur es above 50 degr ees C,  t he f act or y 
pai nt i ng syst em shal l  be desi gned f or  t he t emper at ur e ser vi ce.
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3. 8. 1. 2   Shop Pai nt i ng Syst ems f or  Met al  Sur f aces

Cl ean,  pr et r eat ,  pr i me and pai nt  met al  sur f aces;  except  al umi num sur f aces 
need not  be pai nt ed.   Appl y coat i ngs t o c l ean dr y sur f aces.   Cl ean t he 
sur f aces t o r emove dust ,  di r t ,  r ust ,  oi l  and gr ease by wi r e br ushi ng and 
sol vent  degr easi ng pr i or  t o appl i cat i on of  pai nt ,  except  met al  sur f aces 
subj ect  t o t emper at ur es i n excess of  50 degr ees C shal l  be c l eaned t o bar e 
met al .

Wher e mor e t han one coat  of  pai nt  i s  speci f i ed,  appl y t he second coat  
af t er  t he pr ecedi ng coat  i s t hor oughl y dr y.   Li ght l y sand damaged pai nt i ng 
and r et ouch bef or e appl y i ng t he succeedi ng coat .  Col or  of  f i ni sh coat  
shal l  be al umi num or  l i ght  gr ay.

a.   Temper at ur es Less Than 50 Degr ees C:  I mmedi at el y af t er  c l eani ng,  t he 
met al  sur f aces subj ect  t o t emper at ur es l ess t han 50 degr ees C shal l  
r ecei ve one coat  of  pr et r eat ment  pr i mer  appl i ed t o a mi ni mum dr y f i l m 
t hi ckness of  0. 0076 mm,  one coat  of  pr i mer  appl i ed t o a mi ni mum dr y 
f i l m t hi ckness of  0. 0255 mm;  and t wo coat s of  enamel  appl i ed t o a 
mi ni mum dr y f i l m t hi ckness of  0. 0255 mm per  coat .

b.   Temper at ur es Bet ween 50 and 205 Degr ees C:   Met al  sur f aces subj ect  t o 
t emper at ur es bet ween 50 and 205 degr ees C shal l  r ecei ve t wo coat s of  
205 degr ees C heat - r esi st i ng enamel  appl i ed t o a t ot al  mi ni mum 
t hi ckness of  0. 05 mm.

c.   Temper at ur es Gr eat er  Than 205 Degr ees C:  Met al  sur f aces subj ect  t o 
t emper at ur es gr eat er  t han 205 degr ees C shal l  r ecei ve t wo coat s of  315 
degr ees C heat - r esi st i ng pai nt  appl i ed t o a t ot al  mi ni mum dr y f i l m 
t hi ckness of  0. 05 mm.

3. 9   TESTS,  FLUSHI NG AND DI SI NFECTI ON

3. 9. 1   Pl umbi ng Syst em

The f ol l owi ng t est s shal l  be per f or med on t he pl umbi ng syst em i n 
accor dance wi t h MLI T- M,  except  t hat  t he dr ai nage and vent  syst em f i nal  
t est  shal l  i ncl ude t he smoke t est .   The Cont r act or  has t he opt i on t o 
per f or m a pepper mi nt  t est  i n l i eu of  t he smoke t est .   I f  a pepper mi nt  t est  
i s  chosen,  t he Cont r act or  must  submi t  a t est i ng pr ocedur e and r easons f or  
choosi ng t hi s opt i on i n l i eu of  t he smoke t est  t o t he Cont r act i ng Of f i cer  
f or  appr oval .

a.   Dr ai nage and Vent  Syst ems Test .   The f i nal  t est  shal l  i ncl ude a smoke 
t est .

b.   Bui l di ng Sewer s Test s.

c.   Wat er  Suppl y Syst ems Test s.

3. 9. 1. 1   Test  of  Backf l ow Pr event i on Assembl i es

Backf l ow pr event i on assembl y shal l  be t est ed usi ng gauges speci f i cal l y 
desi gned f or  t he t est i ng of  backf l ow pr event i on assembl i es.

Backf l ow pr event i on assembl y t est  gauges shal l  be t est ed annual l y f or  
accur acy i n accor dance wi t h t he r equi r ement s of  St at e or  l ocal  r egul at or y 
agenci es.  I f  t her e i s no St at e or  l ocal  r egul at or y agency r equi r ement s,  
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gauges shal l  be t est ed annual l y f or  accur acy i n accor dance wi t h t he 
r equi r ement s of  Uni ver si t y of  Sout her n Cal i f or ni a' s Foundat i on of  Cr oss 
Connect i on Cont r ol  and Hydr aul i c Resear ch or  t he Amer i can Wat er  Wor ks 
Associ at i on Manual  of  Cr oss Connect i on ( Manual  M- 14) ,  or  any ot her  
appr oved t est i ng l abor at or y havi ng equi val ent  capabi l i t i es f or  bot h 
l abor at or y and f i el d eval uat i on of  backf l ow pr event i on assembl y t est  
gauges.   Repor t  f or m f or  each assembl y shal l  i ncl ude,  as a mi ni mum,  t he 
f ol l owi ng:

Dat a on Devi ce Dat a on Test i ng Fi r m

Type of  Assembl y Name

Manuf act ur er Addr ess

Model  Number Cer t i f i ed Test er

Ser i al  Number Cer t i f i ed Test er  No.

Si ze Dat e of  Test

Locat i on

Test  Pr essur e Readi ngs Ser i al  Number  and Test  Dat a of  Gauges

I f  t he uni t  f ai l s  t o meet  speci f i ed r equi r ement s,  t he uni t  shal l  be 
r epai r ed and r et est ed.

3. 9. 1. 2   Shower  Pans

Af t er  i nst al l at i on of  t he pan and f i ni shed f l oor ,  t he dr ai n shal l  be 
t empor ar i l y  pl ugged bel ow t he weep hol es.   The f l oor  ar ea shal l  be f l ooded 
wi t h wat er  t o a mi ni mum dept h of  25 mm f or  a per i od of  24 hour s.   Any dr op 
i n t he wat er  l evel  dur i ng t est ,  except  f or  evapor at i on,  wi l l  be r eason f or  
r ej ect i on,  r epai r ,  and r et est .

3. 9. 1. 3   Compr essed Ai r  Pi pi ng ( Nonoi l - Fr ee)

Pi pi ng syst ems shal l  be f i l l ed wi t h oi l - f r ee dr y ai r  or  gaseous ni t r ogen t o
 1. 03 MPa and hol d t hi s pr essur e f or  2 hour s wi t h no dr op i n pr essur e.

 3. 9. 2   Def ect i ve Wor k

I f  i nspect i on or  t est  shows def ect s,  such def ect i ve wor k or  mat er i al  shal l  
be r epl aced or  r epai r ed as necessar y and i nspect i on and t est s shal l  be 
r epeat ed.   Repai r s t o pi pi ng shal l  be made wi t h new mat er i al s.   Caul k i ng 
of  scr ewed j oi nt s or  hol es wi l l  not  be accept abl e.

3. 9. 3   Syst em Fl ushi ng

3. 9. 3. 1   Dur i ng Fl ushi ng

Bef or e oper at i onal  t est s or  di s i nf ect i on,  pot abl e wat er  pi pi ng syst em 
shal l  be f l ushed wi t h [ hot ]  pot abl e wat er .   Suf f i c i ent  wat er  shal l  be used 
t o pr oduce a wat er  vel oci t y t hat  i s  capabl e of  ent r ai ni ng and r emovi ng 
debr i s i n al l  por t i ons of  t he pi pi ng syst em.   Thi s r equi r es s i mul t aneous 
oper at i on of  al l  f i x t ur es on a common br anch or  mai n i n or der  t o pr oduce a 
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f l ushi ng vel oci t y of  appr oxi mat el y 1. 2 met er s per  second t hr ough al l  
por t i ons of  t he pi pi ng syst em.   I n t he event  t hat  t hi s i s i mpossi bl e due 
t o s i ze of  syst em,  t he Cont r act i ng Of f i cer  ( or  t he desi gnat ed 
r epr esent at i ve)  shal l  speci f y t he number  of  f i x t ur es t o be oper at ed dur i ng 
f l ushi ng.   Cont r act or  shal l  pr ovi de adequat e per sonnel  t o moni t or  t he 
f l ushi ng oper at i on and t o ensur e t hat  dr ai n l i nes ar e unobst r uct ed i n 
or der  t o pr event  f l oodi ng of  t he f aci l i t y .   Cont r act or  shal l  be 
r esponsi bl e f or  any f l ood damage r esul t i ng f r om f l ushi ng of  t he syst em.   
Fl ushi ng shal l  be cont i nued unt i l  ent r ai ned di r t  and ot her  f or ei gn 
mat er i al s have been r emoved and unt i l  di schar ge wat er  shows no 
di scol or at i on.   Al l  f aucet s and dr i nki ng wat er  f ount ai ns,  t o i ncl ude any 
devi ce consi der ed as an end poi nt  devi ce by NSF/ ANSI  61,  Sect i on 9,  shal l  
be f l ushed a mi ni mum of  1 L per  24 hour  per i od,  t en t i mes over  a 14 day 
per i od.

3. 9. 3. 2   Af t er  Fl ushi ng

 Syst em shal l  be dr ai ned at  l ow poi nt s.   St r ai ner  scr eens shal l  be 
r emoved,  c l eaned,  and r epl aced.   Af t er  f l ushi ng and cl eani ng,  syst ems 
shal l  be pr epar ed f or  t est i ng by i mmedi at el y f i l l i ng wat er  pi pi ng wi t h 
c l ean,  f r esh pot abl e wat er .   Any st oppage,  di scol or at i on,  or  ot her  damage 
t o t he f i ni sh,  f ur ni shi ngs,  or  par t s of  t he bui l di ng due t o t he 
Cont r act or ' s f ai l ur e t o pr oper l y c l ean t he pi pi ng syst em shal l  be r epai r ed 
by t he Cont r act or .   When t he syst em f l ushi ng i s compl et e,  t he hot - wat er  
syst em shal l  be adj ust ed f or  uni f or m ci r cul at i on.   Fl ushi ng devi ces and 
aut omat i c cont r ol  syst ems shal l  be adj ust ed f or  pr oper  oper at i on accor di ng 
t o manuf act ur er ' s i nst r uct i ons.   Fl ow r at es on f i xt ur es must  not  exceed 
t hose st at ed i n PART 2 of  t hi s Sect i on.   Unl ess mor e st r i ngent  l ocal  
r equi r ement s exi st ,  l ead l evel s shal l  not  exceed l i mi t s est abl i shed by 
JI S S 3201.   The wat er  suppl y t o t he bui l di ng shal l  be t est ed separ at el y 
t o ensur e t hat  any l ead cont ami nat i on f ound dur i ng pot abl e wat er  syst em 
t est i ng i s due t o wor k bei ng per f or med i nsi de t he bui l di ng.

3. 9. 4   Oper at i onal  Test

Upon compl et i on of  f l ushi ng and pr i or  t o di s i nf ect i on pr ocedur es,  t he 
Cont r act or  shal l  subj ect  t he pl umbi ng syst em t o oper at i ng t est s t o 
demonst r at e sat i sf act or y i nst al l at i on,  connect i ons,  adj ust ment s,  and 
f unct i onal  and oper at i onal  ef f i c i ency.   Such oper at i ng t est s shal l  cover  a 
per i od of  not  l ess t han 8 hour s f or  each syst em and shal l  i ncl ude t he 
f ol l owi ng i nf or mat i on i n a r epor t  wi t h concl usi on as t o t he adequacy of  
t he syst em:

a.   Ti me,  dat e,  and dur at i on of  t est .

b.   Wat er  pr essur es at  t he most  r emot e and t he hi ghest  f i x t ur es.

c.   Oper at i on of  each f i xt ur e and f i xt ur e t r i m.

d.   Oper at i on of  each val ve,  hydr ant ,  and f aucet .

e.   Pump suct i on and di schar ge pr essur es.

f .   Temper at ur e of  each domest i c hot - wat er  suppl y.

g.   Oper at i on of  each f l oor  and r oof  dr ai n by f l oodi ng wi t h wat er .

h.   Oper at i on of  each vacuum br eaker  and backf l ow pr event er .
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i .   Compl et e oper at i on of  each wat er  pr essur e boost er  syst em,  i ncl udi ng 
pump st ar t  pr essur e and st op pr essur e.

j .   Compr essed ai r  r eadi ngs at  each compr essor  and at  each out l et .  Each 
i ndi cat i ng i nst r ument  shal l  be r ead at  1/ 2 hour  i nt er val s.   The r epor t  
of  t he t est  shal l  be submi t t ed i n quadr upl i cat e.   The Cont r act or  shal l  
f ur ni sh i nst r ument s,  equi pment ,  and per sonnel  r equi r ed f or  t he t est s;  
t he Gover nment  wi l l  f ur ni sh t he necessar y wat er  and el ect r i c i t y.

3. 9. 5   Di s i nf ect i on

Af t er  al l  syst em component s ar e pr ovi ded and oper at i onal  t est s ar e 
compl et e,  t he ent i r e domest i c hot -  and col d- wat er  di st r i but i on syst em 
shal l  be di s i nf ect ed.   Bef or e i nt r oduci ng di s i nf ect i ng chl or i nat i on 
mat er i al ,  ent i r e syst em shal l  be f l ushed wi t h pot abl e wat er  unt i l  any 
ent r ai ned di r t  and ot her  f or ei gn mat er i al s have been r emoved.

    Wat er  chl or i nat i on pr ocedur e shal l  be i n accor dance wi t h Japanese 
Wat er  Suppl y Law,  Ar t i c l e 20 as modi f i ed and suppl ement ed by t hi s 
speci f i cat i on.   The chl or i nat i ng mat er i al  shal l  be hypochl or i t es or  
l i qui d chl or i ne.  The chl or i nat i ng mat er i al  shal l  be f ed i nt o t he wat er  
pi pi ng syst em at  a const ant  r at e at  a concent r at i on of  at  l east  50 
par t s per  
mi l l i on ( ppm) .   Feed a pr oper l y adj ust ed hypochl or i t e sol ut i on 
i nj ect ed i nt o t he syst em wi t h a hypochl or i nat or ,  or  i nj ect  l i qui d 
chl or i ne i nt o t he syst em t hr ough a sol ut i on- f eed chl or i nat or  and 
boost er  pump unt i l  t he ent i r e syst em i s compl et el y f i l l ed.

    Test  t he chl or i ne r esi dual  l evel  i n t he wat er  at  6 hour  i nt er val s f or  
a cont i nuous per i od of  24 hour s.  I f  at  t he end of  a 6 hour  i nt er val ,  
t he chl or i ne r esi dual  has dr opped t o l ess t han 25 ppm,  f l ush t he 
pi pi ng i ncl udi ng t anks wi t h pot abl e wat er ,  and r epeat  t he above 
chl or i nat i on pr ocedur es.   Dur i ng t he chl or i nat i on per i od,  each val ve 
and f aucet  shal l  be opened and cl osed sever al  t i mes.

    Af t er  t he second 24 hour  per i od,  ver i f y t hat  no l ess t han 25 ppm 
chl or i ne r esi dual  r emai ns i n t he t r eat ed syst em.  The 24 hour  
chl or i nat i on pr ocedur e must  be r epeat ed unt i l  no l ess t han 25 ppm 
chl or i ne r esi dual  r emai ns i n t he t r eat ed syst em.

    Upon t he speci f i ed ver i f i cat i on,  t he syst em i ncl udi ng t anks shal l  t hen 
be f l ushed wi t h pot abl e wat er  unt i l  t he r esi dual  chl or i ne l evel  i s  
r educed t o l ess t han one par t  per  mi l l i on.   Dur i ng t he f l ushi ng 
per i od,  each val ve and f aucet  shal l  be opened and cl osed sever al  
t i mes.    

    Take addi t i onal  sampl es of  wat er  i n di s i nf ect ed cont ai ner s,  f or  
bact er i al  exami nat i on,  at  l ocat i ons speci f i ed by t he Cont r act i ng 
Of f i cer
Test  t hese sampl es f or  t ot al  col i f or m or gani sms ( col i f or m bact er i a,  
f ecal  col i f or m,  st r ept ococcal ,  and ot her  bact er i a)  i n accor dance wi t h 
MLI T- M.   The t est i ng met hod used shal l  be EPA appr oved f or  dr i nki ng 
wat er  syst ems and shal l  compl y wi t h appl i cabl e l ocal  and st at e 
r equi r ement s.   

    Di s i nf ect i on shal l  be r epeat ed unt i l  bact er i al  t est s i ndi cat e t he 
absence of  col i f or m or gani sms ( zer o mean col i f or m densi t y per  100 
mi l l i l i t er s)  i n t he sampl es f or  at  l east  2 f ul l  days.   The syst em wi l l  
not  be accept ed unt i l  sat i sf act or y bact er i ol ogi cal  r esul t s have been 
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obt ai ned.

3. 10   POSTED I NSTRUCTI ONS

Fr amed i nst r uct i ons under  gl ass or  i n l ami nat ed pl ast i c,  i ncl udi ng wi r i ng 
and cont r ol  di agr ams showi ng t he compl et e l ayout  of  t he ent i r e syst em,  
shal l  be post ed wher e di r ect ed.   Condensed oper at i ng i nst r uct i ons 
expl ai ni ng pr event i ve mai nt enance pr ocedur es,  met hods of  checki ng t he 
syst em f or  nor mal  saf e oper at i on,  and pr ocedur es f or  saf el y st ar t i ng and 
st oppi ng t he syst em shal l  be pr epar ed i n t yped f or m,  f r amed as speci f i ed 
above f or  t he wi r i ng and cont r ol  di agr ams and post ed besi de t he di agr ams.   
The f r amed i nst r uct i ons shal l  be post ed bef or e accept ance t est i ng of  t he 
syst ems.

3. 11   PERFORMANCE OF WATER HEATI NG EQUI PMENT

St andar d r at i ng condi t i on t er ms ar e as f ol l ows:

EF = Ener gy f act or ,  mi ni mum over al l  ef f i c i ency.

ET = Mi ni mum t her mal  ef f i c i ency wi t h 21 degr ees C del t a T.

SL = St andby l oss i s maxi mum ( Bt u/ h)  based on a 38. 9 degr ee C 
t emper at ur e di f f er ence bet ween st or ed wat er  and ambi ent  r equi r ement s.

V = Rat ed vol ume i n gal l ons

Q = Namepl at e i nput  r at e i n kW ( Bt u/ h)

3. 11. 1   St or age Wat er  Heat er s

3. 11. 1. 1   El ect r i c

a.   St or age capaci t y of  227 l i t er s shal l  have a mi ni mum ener gy f act or  ( EF)  
of  0. 93 or  hi gher  per  FEMP r equi r ement s.

b.   St or age capaci t y of  227 l i t er s or  mor e shal l  have a mi ni mum ener gy 
f act or  ( EF)  of  0. 91 or  hi gher  per  FEMP r equi r ement s.

3. 11. 1. 2   Gas

a.   St or age capaci t y of  189 l i t er s or  l ess shal l  have a mi ni mum ener gy 
f act or  ( EF)  of  0. 67 or  hi gher  per  FEMP r equi r ement s.

b.   St or age capaci t y of  75. 7 l i t er s -  or  mor e and i nput  r at i ng of  23 KW W 
or  l ess:

c.   Rat i ng of  l ess t han 22980 W:  ( 75, 000 Bt u/ h)  ET shal l  be 80 per cent ;  
maxi mum SL shal l  be ( Q/ 800+110x( V^^1/ 2) ) ,  per  JI S S 2109

3. 11. 1. 3   Oi l

a.   St or age capaci t y of  75. 7 l i t er s or  mor e and i nput  r at i ng of  31 KW W or  
l ess:  

b.   Rat i ng of  l ess t han 309. 75 W/ L or  i nput  r at i ng mor e t han 31 KW:   ET 
shal l  be 78 per cent ;  maxi mum SL shal l  be ( Q/ 800+100x( V^^1/ 2) ) ,  per  
JI S S 2109.
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3. 11. 2   Unf i r ed Hot  Wat er  St or age

Al l  vol umes and i nput s:   shal l  meet  or  exceed R- 12. 5.

3. 11. 3   I nst ant aneous Wat er  Heat er

3. 11. 3. 1   Gas

a.   Rat i ng of  309. 75 W/ L and gr eat er  and l ess t han 7. 57 L wi t h an i nput  
gr eat er  t han 14. 66 kW and l ess t han 58. 62 kW

b.   Rat i ng of  309. 75 W/ L and gr eat er  and l ess t han 37. 85 L wi t h an i nput  of
 58. 62 kW and gr eat er  shal l  have a mi ni mum t her mal  ef f i c i ency ( ET)  of  
80 per cent  per  JI S S 2109

c.   Rat i ng of  309. 75 W/ L and gr eat er  and 37. 85 L and gr eat er  wi t h an i nput  
of  58. 62 kW and gr eat er  shal l  have a mi ni mum t her mal  ef f i c i ency ( ET)  
of  80 per cent  and t he maxi mum SL shal l  be Q/ 800+110x( V^^1/ 2) )  per  
JI S S 2109

3. 11. 3. 2   Oi l

a.   Rat i ng of  309. 75 W/ L and gr eat er  and l ess t han 7. 57 L wi t h an i nput  of  
61. 55 kW and l ess 

b.   Rat i ng of  309. 75 W/ Ll  and gr eat er  and l ess t han 37. 85 L wi t h an i nput  
gr eat er  t han 61. 55 kW shal l  have a mi ni mum t her mal  ef f i c i ency ( ET)  of  
80 per cent  per  JI S S 2109

c.   Rat i ng of  309. 75 W/ L and 37. 85 L and gr eat er  wi t h an i nput  of  gr eat er  
t han 61. 55 kW shal l  have a mi ni mum t her mal  ef f i c i ency ( ET)  of  78 
per cent  and t he 
maxi mum SL shal l  be Q/ 800+110x( V^^1/ 2) )  per  JI S S 2109

3. 11. 4   Pool  Heat er s

a.   Gas/ oi l  f uel ,  capaci t i es and i nput s:   ET shal l  be 78 per cent .

b.   Heat  Pump,   Al l  capaci t i es and i nput s shal l  meet  a COP of  4. 0.  
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3. 12   TABLES

TABLE I

PI PE AND FI TTI NG MATERI ALS FOR DRAI NAGE,  WASTE,  VENT AND CONDENSATE DRAI N PI PI NG
SYSTEMS

I t em 
#

Pi pe and Fi t t i ng 
Mat er i al s

SERVI CE 
A

SERVI CE 
B

SERVI CE 
C

SERVI CE 
D

SERVI CE 
E

SERVI CE 
F

SERVI CE G

1 Cast  i r on soi l  pi pe 
and f i t t i ngs,  hub 
and spi got ,   
JI S G 5526 wi t h 
compr essi on 
gasket s.   .

X X X X X

2 Cast  i r on soi l  pi pe 
and f i t t i ngs 
hubl ess,   JI S G 5526 
and JI S B 2302 and 
JI S B 2301.  

X X X X

3 Cast  i r on dr ai nage 
f i t t i ngs,  t hr eaded,  
JI S B 2302 and 
JI S B 2301 f or  use 
wi t h I t em 10

X X X

4 Cast  i r on scr ewed 
f i t t i ngs ( t hr eaded)  
JI S B 2302 and 
JI S B 2301 f or  use 
wi t h I t em 10

X X

5 Gr ooved pi pe 
coupl i ngs,  f er r ous 
and non- f er r ous pi pe 
JI S G 5502 And 
JI S G 5705

X X X X
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TABLE I

PI PE AND FI TTI NG MATERI ALS FOR DRAI NAGE,  WASTE,  VENT AND CONDENSATE DRAI N PI PI NG
SYSTEMS

I t em 
#

Pi pe and Fi t t i ng 
Mat er i al s

SERVI CE 
A

SERVI CE 
B

SERVI CE 
C

SERVI CE 
D

SERVI CE 
E

SERVI CE 
F

SERVI CE G

6 Duct i l e i r on gr ooved 
j oi nt  f i t t i ngs f or  
f er r ous pi pe 
JI S G 5502 and 
JI S G 5705 f or  use 
wi t h I t em 5

X X X X

7 Br onze sand cast i ng 
gr ooved j oi nt  
pr essur e f i t t i ngs 
f or  non- f er r ous pi pe 
JI S H 5120,  f or  use 
wi t h I t em 5

X X X X

8 Wr ought  copper  
gr ooved j oi nt  
pr essur e f i t t i ngs 
f or  non- f er r ous 
pi pe  JI S H 3250,  
Copper  Rand Bor es 
JI S H 3401 JI S H 3401
 f or  use wi t h I t em 5

X X

9 Mal l eabl e- i r on 
t hr eaded f i t t i ngs,  
gal vani zed JI S B 2301
 f or  use wi t h I t em 10

X X

10 St eel  pi pe,  seaml ess 
gal vani zed,   
JI S G 3452  Type S,  
Gr ade B

X X X

SECTI ON 22 00 00  Page 61



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

TABLE I

PI PE AND FI TTI NG MATERI ALS FOR DRAI NAGE,  WASTE,  VENT AND CONDENSATE DRAI N PI PI NG
SYSTEMS

I t em 
#

Pi pe and Fi t t i ng 
Mat er i al s

SERVI CE 
A

SERVI CE 
B

SERVI CE 
C

SERVI CE 
D

SERVI CE 
E

SERVI CE 
F

SERVI CE G

11 Seaml ess r ed br ass 
pi pe,  JI S H 3300

X X X

12 Br onzed f l anged 
f i t t i ngs,  JI S B 2240 
f or  use wi t h I t ems 
11 and 14

X X X

13 Cast  copper  al l oy 
sol der  j oi nt  
pr essur e f i t t i ngs,  
JI S H 3401 f or  use 
wi t h I t em 14

X X X

14 Seaml ess copper  
pi pe,  JI S H 3300

X X

15 Cast  br onze t hr eaded 
f i t t i ngs,  JI S H 3401

X X

16 Copper  dr ai nage 
t ube,  ( DWV) ,  
JI S H 3300

X* X X* X X X

17 Wr ought  copper  and 
wr ought  al l oy 
sol der - j oi nt  
dr ai nage f i t t i ngs.   
JI S H 3401

X X X X X X

18 Cast  copper  al l oy 
sol der  j oi nt  
dr ai nage f i t t i ngs,  
DWV,  JI S H 3401

X X X X X X
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TABLE I

PI PE AND FI TTI NG MATERI ALS FOR DRAI NAGE,  WASTE,  VENT AND CONDENSATE DRAI N PI PI NG
SYSTEMS

I t em 
#

Pi pe and Fi t t i ng 
Mat er i al s

SERVI CE 
A

SERVI CE 
B

SERVI CE 
C

SERVI CE 
D

SERVI CE 
E

SERVI CE 
F

SERVI CE G

19 Acr yl oni t r i l e- But adi ene- St yr ene 
( ABS)  pl ast i c dr ai n,  
wast e,  and vent  pi pe 
and f i t t i ngs 
JI S H 3401

X X X X X X

20 Pol yvi nyl  Chl or i de 
pl ast i c dr ai n,  wast e 
and vent  pi pe and 
f i t t i ngs,  JI S K 6739 
OR JI S K 6741

X X X X X X X

21 Pr ocess gl ass pi pe 
and f i t t i ngs,  
JI S R 3644

X

22 Hi gh- si l i con cont ent  
cast  i r on pi pe and 
f i t t i ngs ( hub and 
spi got ,  and    
mechani cal  j oi nt ) ,  
JPF- DP- 001

X X X

23 Fi l ament - wound 
r ei nf or ced 
t her moset t i ng r esi n 
( RTRP)  pi pe,  
JI S K 7013

X
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TABLE I

PI PE AND FI TTI NG MATERI ALS FOR DRAI NAGE,  WASTE,  VENT AND CONDENSATE DRAI N PI PI NG
SYSTEMS

I t em 
#

Pi pe and Fi t t i ng 
Mat er i al s

SERVI CE 
A

SERVI CE 
B

SERVI CE 
C

SERVI CE 
D

SERVI CE 
E

SERVI CE 
F

SERVI CE G

SERVI CE:

    A -  Under gr ound Bui l di ng Soi l ,  Wast e and St or m Dr ai n
    B -  Abovegr ound Soi l ,  Wast e,  Dr ai n I n Bui l di ngs
    C -  Under gr ound Vent
    D -  Abovegr ound Vent
    E -  I nt er i or  Rai nwat er  Conduct or s Abovegr ound
    F -  Cor r osi ve Wast e And Vent  Above And Bel owgr ound
    G -  Condensat e Dr ai n Abovegr ound

*  -  Har d Temper

TABLE I I

PI PE AND FI TTI NG MATERI ALS FOR PRESSURE PI PI NG SYSTEMS

I t em # Pi pe and Fi t t i ng Mat er i al s SERVI CE A SERVI CE B SERVI CE C SERVI CE D

1 Mal l eabl e- i r on t hr eaded f i t t i ngs:

a.   Gal vani zed,  ASME B16. 3 f or  use 
wi t h I t em 4a

X X X X

b.   Same as " a"  but  not  gal vani zed 
f or  use wi t h I t em 4b

X

2 Gr ooved pi pe coupl i ngs,  f er r ous pi pe 
ASTM A536 and ASTM A47/ A47M,  
non- f er r ous pi pe,  ASTM A536 and 
ASTM A47/ A47M

X X X

3 Duct i l e i r on gr ooved j oi nt  f i t t i ngs 
f or  f er r ous pi pe ASTM A536 and 
ASTM A47/ A47M,  f or  use wi t h I t em 2

X X X
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TABLE I I

PI PE AND FI TTI NG MATERI ALS FOR PRESSURE PI PI NG SYSTEMS

I t em # Pi pe and Fi t t i ng Mat er i al s SERVI CE A SERVI CE B SERVI CE C SERVI CE D

4 St eel  pi pe:

a.   Seaml ess,  gal vani zed,  
ASTM A53/ A53M,  Type S,  Gr ade B

X X X X

b.   Seaml ess,  bl ack,  ASTM A53/ A53M,  
Type S,  Gr ade B

X

5 Seaml ess r ed br ass pi pe,  ASTM B43 X X X

6 Br onze f l anged f i t t i ngs,  ASME B16. 24 
f or  use wi t h I t ems 5 and 7

X X X

7 Seaml ess copper  pi pe,  ASTM B42 X X X

8 Seaml ess copper  wat er  t ube,  ASTM B88,  
ASTM B88M

X* * X* * X* * X* * *

9 Cast  br onze t hr eaded f i t t i ngs,  
ASME B16. 15 f or  use wi t h I t ems 5 and 
7

X X X

10 Wr ought  copper  and br onze 
sol der - j oi nt  pr essur e f i t t i ngs,  
ASME B16. 22 f or  use wi t h I t ems 5,  7 
and 8

X X X X

11 Cast  copper  al l oy sol der - j oi nt  
pr essur e f i t t i ngs,  ASME B16. 18 f or  
use wi t h I t em 8

X X X X

12 Br onze and sand cast i ngs 
gr oovedj oi nt  pr essur e f i t t i ngs f or  
non- f er r ous pi pe ASTM B584,  f or  use 
wi t h I t em 2

X X X

13 Pol yet hyl ene ( PE)  pl ast i c pi pe,  
Schedul es 40 and 80,  based on 
out si de di amet er

X X
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TABLE I I

PI PE AND FI TTI NG MATERI ALS FOR PRESSURE PI PI NG SYSTEMS

I t em # Pi pe and Fi t t i ng Mat er i al s SERVI CE A SERVI CE B SERVI CE C SERVI CE D

14 Pol yet hyl ene ( PE)  pl ast i c pi pe 
( SDR- PR) ,  based on cont r ol l ed 
out si de di amet er ,  ASTM D3035

X X

15 Pol yet hyl ene ( PE)  pl ast i c pi pe 
( SI DR- PR) ,  based on cont r ol l ed 
i nsi de di amet er ,  ASTM D2239

X X

16 But t  f usi on pol yet hyl ene ( PE)  
pl ast i c pi pe f i t t i ngs,  ASTM D3261 
f or  use wi t h I t ems 14,  15,  and 16

X X

17 Socket - t ype pol yet hyl ene f i t t i ngs 
f or  out si de di amet er - cont r ol l ed    
pol yet hyl ene pi pe,  ASTM D2683 f or  
use wi t h I t em 15

X X

18 Pol yet hyl ene ( PE)  pl ast i c t ubi ng,  
ASTM D2737

X X

19 Chl or i nat ed pol yvi nyl  chl or i de 
( CPVC)  pl ast i c hot  and col d wat er  
di st r i but i on syst em,  
ASTM D2846/ D2846M

X X X

20 Chl or i nat ed pol yvi nyl  chl or i de 
( CPVC)  pl ast i c pi pe,  Schedul e 40 and 
80,  ASTM F441/ F441M

X X X

21 Chl or i nat ed pol yvi nyl  chl or i de 
( CPVC)  pl ast i c pi pe ( SDR- PR)  
ASTM F442/ F442M

X X X

22 Thr eaded chl or i nat ed pol yvi nyl  
chl or i de ( chl or i de CPVC)  pl ast i c 
pi pe f i t t i ngs,  Schedul e 80,  ASTM F437,  
f or  use wi t h I t ems 20,  and 21

X X X
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TABLE I I

PI PE AND FI TTI NG MATERI ALS FOR PRESSURE PI PI NG SYSTEMS

I t em # Pi pe and Fi t t i ng Mat er i al s SERVI CE A SERVI CE B SERVI CE C SERVI CE D

23 Socket - t ype chl or i nat ed pol yvi nyl  
chl or i de ( CPVC)  pl ast i c pi pe 
f i t t i ngs,  Schedul e 40,  ASTM F438 f or  
use wi t h I t ems 20,  21,  and 22

X X X

24 Socket - t ype chl or i nat ed pol yvi nyl  
chl or i de ( CPVC)  pl ast i c pi pe f i t t i ngs
 Schedul e 80,  ASTM F439 f or  use wi t h 
I t ems 20,  21,  and 22

X X X

25 Pol yvi nyl  chl or i de ( PVC)  pl ast i c 
pi pe,  Schedul es 40,  80,  and 120,  
ASTM D1785

X X

26 Pol yvi nyl  chl or i de ( PVC)  
pr essur e- r at ed pi pe ( SDR Ser i es) ,  
ASTM D2241

X X

27 Pol yvi nyl  chl or i de ( PVC)  pl ast i c 
pi pe f i t t i ngs,  Schedul e 40,  
ASTM D2466

X X

28 Socket - t ype pol yvi nyl  chl or i de ( PVC)  
pl ast i c pi pe f i t t i ngs,  schedul e 80,  
ASTM D2467 f or  use wi t h I t ems 26 and 
27

X X

29 Thr eaded pol yvi nyl  chl or i de ( PVC)  
pl ast i c pi pe f i t t i ngs,  schedul e 80,  
ASTM D2464

X X

30 Joi nt s f or  I PS PVC pi pe usi ng 
sol vent  cement ,  ASTM D2672

X X

31 Pol ypr opyl ene ( PP)  pl ast i c pi pe and 
f i t t i ngs;  ASTM F2389

X X X

32 St eel  pi pel i ne f l anges,  MSS SP- 44 X X
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TABLE I I

PI PE AND FI TTI NG MATERI ALS FOR PRESSURE PI PI NG SYSTEMS

I t em # Pi pe and Fi t t i ng Mat er i al s SERVI CE A SERVI CE B SERVI CE C SERVI CE D

33 Fi t t i ngs:  br ass or  br onze;  
ASME B16. 15,  and ASME B16. 18 
ASTM B828

X X

34 Car bon st eel  pi pe uni ons,  
socket - wel di ng and t hr eaded,  
MSS SP- 83

X X X

35 Mal l eabl e- i r on t hr eaded pi pe uni ons 
ASME B16. 39

X X

36 Ni ppl es,  pi pe t hr eaded ASTM A733 X X X

37 Cr ossl i nked Pol yet hyl ene ( PEX)  
Pl ast i c Pi pe ASTM F877

X X X

38 Pr ess Fi t t i ngs X X

SERVI CE:
    A -  Col d Wat er  Ser vi ce Abovegr ound
    B -  Hot  and Col d Wat er  Di st r i but i on 82 degr ees C
         Maxi mum Abovegr ound
    C -  Compr essed Ai r  Lubr i cat ed
    D -  Col d Wat er  Ser vi ce Bel owgr ound
    I ndi cat ed t ypes ar e mi ni mum wal l  t hi cknesses.
    * *  -  Type L -  Har d
    * * *  -  Type K -  Har d t emper  wi t h br azed j oi nt s onl y or  t ype K- sof t
    t emper  wi t hout  j oi nt s i n or  under  f l oor s
    * * * *  -  I n or  under  sl ab f l oor s onl y br azed j oi nt s

TABLE I I I

STANDARD RATI NG CONDI TI ONS AND MI NI MUM PERFORMANCE RATI NGS FOR WATER HEATI NG EQUI PMENT

FUEL STORAGE 
CAPACI TY LI TERS

I NPUT RATI NG TEST PROCEDURE REQUI RED PERFORMANCE

A.   STORAGE WATER HEATERS

El ect . 227 max I SO 14024 EF = 0. 93
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TABLE I I I

STANDARD RATI NG CONDI TI ONS AND MI NI MUM PERFORMANCE RATI NGS FOR WATER HEATI NG EQUI PMENT

FUEL STORAGE 
CAPACI TY LI TERS

I NPUT RATI NG TEST PROCEDURE REQUI RED PERFORMANCE

El ect . 227 mi n I SO 14024 EF = 0. 91

El ect . 75. 7 mi n. 12 kW max. I SO 14024 EF = 0. 93- 0. 00132V mi ni mum

El ect . 75. 7 mi n.   OR  12 kW mi n. JI S S 2109 SL = 20+35x( V^^1/ 2)  maxi mum

El ect .  
Heat  Pump

24 Amps or  
l ess and 250 
Vol t s or  l ess

I SO 14024 EF = 0. 93- 0. 00132V

Gas 189 max I SO 14024 EF = 0. 67- 0. 0019V mi n

Gas 75. 7 mi n. 22 kW max. I SO 14024 EF = 0. 80- 0. 0019V mi ni mum

Gas 309. 75 W/ L max. 22 kW max. JI S S 2109 ET= 80 per cent ;  SL = 
1. 3+38/ V max.

Oi l 75. 7 mi n. 30. 8 kW max. I SO 14024 EF = 0. 59- 0. 0019V mi n

Oi l 309. 75 W/ L max 30. 8 kW JI S S 2109 ET = 78 per cent ;  SL = 
( Q/ 800+110x( V^^1/ 2) )  
maxi mum

B.   Unf i r ed Hot  Wat er  St or age,  R = 2. 2 mi ni mum

C.   I nst ant aneous Wat er  Heat er

Gas 309. 75 W/ L mi n. 14. 66 kW mi n. I SO 14024 EF = 0. 62- 0. 0019V and 7. 57 
L max 58. 62 kW max.

Gas 309. 75 W/ L mi n. 58. 62 kW mi n. JI S S 2109 ET = 80 per cent  and 37. 85 
L max 58. 62 kW max.

Gas 309. 75 W/ L mi n. 58. 62 kW mi n. JI S S 2109 ET = 80 per cent  and 37. 85 
L mi n.  SL + 
( Q/ 800+110x( V^^1/ 2)
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TABLE I I I

STANDARD RATI NG CONDI TI ONS AND MI NI MUM PERFORMANCE RATI NGS FOR WATER HEATI NG EQUI PMENT

FUEL STORAGE 
CAPACI TY LI TERS

I NPUT RATI NG TEST PROCEDURE REQUI RED PERFORMANCE

Oi l 309. 75 W/ L mi n. 61. 552 kW max. I SO 14024 EF = 0. 59- 0. 0019V and 
37. 85 L max.

Oi l 309. 75 W/ L mi n. 61. 552 kW max. JI S S 2109 ET = 80 per cent  and 37. 85 
L mi n.  SL + 
( Q/ 800+110x( V^^1/ 2)

Oi l 309. 75 W/ L mi n. 61. 552 kW max. JI S S 2109 ET = 78 per cent  and 37. 85 
L max SL = 
( Q800+110x( V^^1/ 2) )

D.   Pool  Heat er

Gas or  Oi l Al l Al l ET = 78 per cent

Heat  Pump 
Al l

Al l Al l COP = 4. 0

TERMS:

EF = Ener gy f act or ,  mi ni mum over al l  ef f i c i ency.
ET = Mi ni mum t her mal  ef f i c i ency wi t h 21 degr ees C del t a T.
SL = St andby l oss i s maxi mum Wat t s based on a 38. 9 degr ees C t emper at ur e di f f er ence 
bet ween st or ed wat er  and ambi ent  r equi r ement s.
V = Rat ed st or age vol ume i n gal l ons
Q = Namepl at e i nput  r at e i n Wat t s

        - -  End of  Sect i on - -
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SECTI ON 23 05 15

COMMON PI PI NG FOR HVAC
02/ 14

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S A 0203 ( 2014)  Concr et e Ter mi nol ogy

JI S A 1108 ( 2018)  Met hod of  Test  f or  Compr essi ve 
St r engt h of  Concr et e

JI S A 1110 ( 2006)  Met hods of  Test  f or  Densi t y and 
Wat er  Absor pt i on of  Coar se Aggr egat es

JI S A 5758 ( 2022)  Seal ant s f or  Seal i ng and Gl azi ng i n 
Bui l di ngs

JI S A 9504 ( 2021)  Man Made Mi ner al  Fi br e Ther mal  
I nsul at i on Mat er i al s

JI S B 0209- 1 ( 2001)  I SO Gener al  Pur pose Met r i c Scr ew 
Thr eads- Tol er ances- Par t  1 :  Pr i nci pl es and 
Basi c Dat a

JI S B 1112 ( 2019)  Cr oss- Recessed Head Wood Scr ews

JI S B 1181 ( 2014)  Hexagon Nut s and Hexagon Thi n Nut s

JI S B 1220 ( 2015)  Set  of  Anchor  Bol t  f or  St r uct ur es

JI S B 2011 ( 2013)  Br onze,  Gat e,  Gl obe,  Angl e,  and 
Check Val ves ( Amendment  2)

JI S B 2031   ( 2015)  Gr ay Cast  I r on Val ves ( Amendment  1)

JI S B 2032 ( 2013)  Waf er  Type Rubber - Seat ed But t er f l y 
Val ves

JI S B 2061 ( 2017)  Faucet s,  Bal l  Taps and Fl ush Val ves 

JI S B 2220 ( 2012)  St eel  Pi pe Fl anges

JI S B 2239 ( 2013)  Cast  I r on Pi pe Fl anges

JI S B 2240 ( 2006)  Copper  Al l oy Pi pe Fl anges

JI S B 2301 ( 2013)  Scr ewed Type Mal l eabl e Cast  I r on 
Pi pe Fi t t i ngs
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JI S B 2311 ( 2015)  St eel  But t - Wel di ng Pi pe Fi t t i ngs 
f or  Or di nar y Use

JI S B 2312 ( 2015)  St eel  But t - Wel di ng Pi pe Fi t t i ngs

JI S B 7410 ( 1997)  Li qui d- I n- Gl ass Ther momet er s f or  
Test i ng of  Pet r ol eum Pr oduct

JI S B 7505- 1 ( 2017)  Aner oi d Pr essur e Gauges- Par t  1:  
Bour don Tube Pr essur e Gauges

JI S B 8267 ( 2015)  Const r uct i on of  Pr essur e Vessel

JI S B 8285 ( 2010)  Wel di ng Pr ocedur e Qual i f i cat i on 
Test  f or  Pr essur e Vessel s

JI S C 3605 ( 2022)  600 V Pol yet hyl ene I nsul at ed 
Cabl es,  Type CV

JI S F 0602  ( 1995)  Shi pbui l di ng- Non- Asbest os Gasket s 
t o Car go Pi pi ng Syst em- Appl i cat i on St andar d

JI S G 3138 ( 2021)  Rol l ed St eel  Bar s f or  Bui l di ng 
St r uct ur e

JI S G 3201 ( 2008)  Car bon St eel  For gi ngs f or  Gener al  
  Use ( Amendment  1)

JI S G 3202 ( 2008)  Car bon St eel  For gi ngs f or  Pr essur e 
Vessel s ( Amendment  1)

JI S G 3454 ( 2019)  Car bon St eel  Pi pes f or  Pr essur e 
Ser vi ce ( Amendment  1)

JI S G 3455 ( 2016)  Car bon St eel  Pi pes f or  Hi gh 
Pr essur e Ser vi ce

JI S G 3456 ( 2019)  Car bon St eel  Pi pes f or  Hi gh 
Temper at ur e Ser vi ce

JI S G 3459   ( 2017)  St ai nl ess St eel  Pi pes ( Amendment  1)

JI S G 4051 ( 2018)  Car bon St eel s f or  Machi ne 
  St r uct ur al  Use ( Amendment  1)

JI S G 4053 ( 2018)  Low- Al l oyed St eel s f or  Machi ne 
  St r uct ur al  Use ( Amendment  1)

JI S G 4107 ( 2015)  Al l oy St eel  Bol t i ng Mat er i al s f or  
  Hi gh Temper at ur e Ser vi ce ( Amendment  1)

JI S G 4303 ( 2012)  St ai nl ess St eel  Bar s

JI S G 4305 ( 2015)  Col d- Rol l ed St ai nl ess St eel  Pl at e,  
  Sheet  and St r i p ( Amendment  1)

JI S G 5151 ( 1991)  St eel  Cast i ngs f or  Hi gh Temper at ur e 
and Hi gh Pr essur e Ser vi ce
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JI S G 5501 ( 2020)  Gr ey I r on Cast i ngs

JI S H 3100 ( 2018)  Copper  and Copper  Al l oy Sheet s,  
Pl at es and St r i ps 

JI S H 3300 ( 2018)  Copper  and Copper  Al l oy Seaml ess 
Pi pes and Tubes

JI S H 3401 ( 2001)  Pi pe Fi t t i ngs of  Copper  and Copper  
Al l oys

JI S K 7311 ( 1995)  Test i ng Met hods f or  Ther mopl ast i c 
Pol yur et hane El ast omer s

JI S HB 40- 1 ( 2019)  Fer r ous Mat er i al s & Met al l ur gy I

JI S HB 40- 2 ( 2019)  Fer r ous Mat er i al s & Met al l ur gy I I

I NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON ( I SO)

I SO 834- 1 ( 1999)  Fi r e- Resi st ance Test s- El ement s of  
Bui l di ng Const r uct i on- Par t  1:  Gener al  
Requi r ement s

MI NI STRY OF LAND,  I NFRASTRUCTURE,  TRANSPORT AND TOURI SM ( MLI T)

MLI T- M ( 2019)  Publ i c Bui l di ng Const r uct i on 
St andar d Speci f i cat i on

1. 2   GENERAL REQUI REMENTS

[ Sect i on 23 30 00 AI R SUPPLY,  DI STRI BUTI ON,  VENTI LATI ON,  AND EXHAUST 
SYSTEMS appl i es t o wor k speci f i ed i n t hi s sect i on]

[ Sect i on 40 17 30. 00 40 WELDI NG GENERAL PI PI NG appl i es t o wor k speci f i ed i n 
t hi s sect i on.

] Submi t  Mat er i al ,  Equi pment ,  and Fi xt ur e Li st s f or  pi pes,  val ves and 
speci al t i es i ncl udi ng manuf act ur er ' s st y l e or  cat al og number s,  
speci f i cat i on and dr awi ng r ef er ence number s,  and war r ant y i nf or mat i on.

Submi t  Recor d Dr awi ngs f or  pi pes,  val ves and accessor i es pr ovi di ng cur r ent  
f act ual  i nf or mat i on i ncl udi ng devi at i ons and amendment s t o t he dr awi ngs,  
and conceal ed and vi s i bl e changes i n t he wor k.

Submi t  Coor di nat i on Dr awi ngs f or  pi pes,  val ves and speci al t i es showi ng 
coor di nat i on of  wor k bet ween di f f er ent  t r ades and wi t h t he st r uct ur al  and 
ar chi t ect ur al  el ement s of  wor k.   Det ai l  al l  dr awi ngs suf f i c i ent l y t o show 
over al l  di mensi ons of  r el at ed i t ems,  c l ear ances,  and r el at i ve l ocat i ons of  
wor k i n al l ot t ed spaces.   I ndi cat e on dr awi ngs wher e conf l i c t s or  
c l ear ance pr obl ems exi st  bet ween var i ous t r ades.

1. 3   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e [ f or  Cont r act or  Qual i t y 
Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When used,  a desi gnat i on 
f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he 
submi t t al  f or  t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on 
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i n t he Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES:

SD- 01 Pr econst r uct i on Submi t t al s

Mat er i al ,  Equi pment ,  and Fi xt ur e Li st s[  G]

SD- 02 Shop Dr awi ngs

Recor d Dr awi ngs[ ;  G[ ,  [ ____] ] ]

Coor di nat i on Dr awi ngs[  G]

SD- 10 Oper at i on and Mai nt enance Dat a

Oper at i on and Mai nt enance Manual s[  ]

1. 4   QUALI TY ASSURANCE

1. 4. 1   Mat er i al  and Equi pment  Qual i f i cat i ons

Pr ovi de mat er i al s and equi pment  t hat  ar e st andar d pr oduct s of  
manuf act ur er s r egul ar l y engaged i n t he manuf act ur e of  such pr oduct s,  whi ch 
ar e of  a s i mi l ar  mat er i al ,  desi gn and wor kmanshi p.   Pr ovi de st andar d 
pr oduct s i n sat i sf act or y commer ci al  or  i ndust r i al  use f or  2 year s pr i or  t o 
bi d openi ng.   The 2- year  use i ncl udes appl i cat i ons of  equi pment  and 
mat er i al s under  s i mi l ar  c i r cumst ances and of  s i mi l ar  s i ze.   Ensur e t he 
pr oduct  has been f or  sal e on t he commer ci al  mar ket  t hr ough adver t i sement s,  
manuf act ur er s '  cat al ogs,  or  br ochur es dur i ng t he 2 year  per i od.

1. 4. 2   Al t er nat i ve Qual i f i cat i ons

Pr oduct s havi ng l ess t han a t wo- year  f i el d ser vi ce r ecor d ar e accept abl e 
i f  a cer t i f i ed r ecor d of  sat i sf act or y f i el d oper at i on f or  not  l ess t han 
6000 hour s,  excl usi ve of  t he manuf act ur er ' s f act or y or  l abor at or y t est s,  
can be shown.

1. 4. 3   Ser vi ce Suppor t

Ensur e t he equi pment  i t ems ar e suppor t ed by ser vi ce or gani zat i ons l ocat ed 
i n Japan.   Submi t  a cer t i f i ed l i s t  of  qual i f i ed per manent  ser vi ce 
or gani zat i ons f or  suppor t  of  t he equi pment  whi ch i ncl udes t hei r  addr esses 
and qual i f i cat i ons.   Sel ect  ser vi ce or gani zat i ons t hat  ar e r easonabl y 
conveni ent  t o t he equi pment  i nst al l at i on and abl e t o r ender  sat i sf act or y 
ser vi ce t o t he equi pment  on a r egul ar  and emer gency basi s dur i ng t he 
war r ant y per i od of  t he cont r act .

1. 4. 4   Manuf act ur er ' s Namepl at e

Pr ovi de a namepl at e on each i t em of  equi pment  bear i ng t he manuf act ur er ' s 
name,  addr ess,  model  number ,  and ser i al  number  secur el y af f i xed i n a 
conspi cuous pl ace;  t he namepl at e of  t he di st r i but i ng agent  i s not  
accept abl e.

1. 4. 5   Modi f i cat i on of  Ref er ences

I n each of  t he publ i cat i ons r ef er r ed t o her ei n,  consi der  t he advi sor y 
pr ovi s i ons t o be mandat or y,  as t hough t he wor d,  " shal l "  had been 
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subst i t ut ed f or  " shoul d"  wher ever  i t  appear s.   I nt er pr et  r ef er ences i n 
t hese publ i cat i ons t o t he " aut hor i t y havi ng j ur i sdi ct i on, "  or  wor ds of  
s i mi l ar  meani ng,  t o mean t he Cont r act i ng Of f i cer .

1. 4. 5. 1   Def i ni t i ons

For  t he I nt er nat i onal  Code Counci l  ( I CC)  Codes r ef er enced i n t he cont r act  
document s,  advi sor y pr ovi s i ons ar e consi der ed mandat or y,  t he wor d " shoul d"  
i s i nt er pr et ed as " shal l . "   Ref er ence t o t he " code of f i c i al "  i s  
i nt er pr et ed t o mean t he " Cont r act i ng Of f i cer . "   For  Navy owned pr oper t y,   
i nt er pr et  r ef er ences t o t he " owner "  t o mean t he " Cont r act i ng Of f i cer . "   
For  l eased f aci l i t i es,  r ef er ences t o t he " owner "  i s i nt er pr et ed t o mean 
t he " l essor . "   Ref er ences t o t he " per mi t  hol der "  ar e i nt er pr et ed t o mean 
t he " Cont r act or . "

1. 4. 5. 2   Admi ni st r at i ve I nt er pr et at i ons

For  I CC Codes r ef er enced i n t he cont r act  document s,  t he pr ovi s i ons of  
Chapt er  1,  " Admi ni st r at or , "  do not  appl y.   These admi ni st r at i ve 
r equi r ement s ar e cover ed by t he appl i cabl e Feder al  Acqui s i t i on Regul at i ons 
( FAR)  i ncl uded i n t hi s cont r act  and by t he aut hor i t y gr ant ed t o t he 
Of f i cer  i n Char ge of  Const r uct i on t o admi ni st er  t he const r uct i on of  t hi s 
pr oj ect .   Ref er ences i n t he I CC Codes t o sect i ons of  Chapt er  1,  ar e 
appl i ed as appr opr i at e by t he Cont r act i ng Of f i cer  and as aut hor i zed by hi s 
admi ni st r at i ve cogni zance and t he FAR.

1. 5   DELI VERY,  STORAGE,  AND HANDLI NG

Handl e,  st or e,  and pr ot ect  equi pment  and mat er i al s t o pr event  damage 
bef or e and dur i ng i nst al l at i on i n accor dance wi t h t he manuf act ur er ' s 
r ecommendat i ons,  and as appr oved by t he Cont r act i ng Of f i cer .   Repl ace 
damaged or  def ect i ve i t ems.

1. 6   I NSTRUCTI ON TO GOVERNMENT PERSONNEL

When speci f i ed i n ot her  sect i ons,  f ur ni sh t he ser vi ces of  compet ent  
i nst r uct or s t o gi ve f ul l  i nst r uct i on t o t he desi gnat ed Gover nment  
per sonnel  i n t he adj ust ment ,  oper at i on,  and mai nt enance,  i ncl udi ng 
per t i nent  saf et y r equi r ement s,  of  t he speci f i ed equi pment  or  syst em.   
Pr ovi de i nst r uct or s t hor oughl y f ami l i ar  wi t h al l  par t s of  t he i nst al l at i on 
and t r ai ned i n oper at i ng t heor y as wel l  as pr act i cal  oper at i on and 
mai nt enance wor k.

Gi ve i nst r uct i on dur i ng t he f i r st  r egul ar  wor k week af t er  t he equi pment  or  
syst em has been accept ed and t ur ned over  t o t he Gover nment  f or  r egul ar  
oper at i on.   The number  of  man- days ( 8 hour s per  day)  of  i nst r uct i on 
f ur ni shed i s as speci f i ed i n t he i ndi v i dual  sect i on.   When mor e t han 4 
man- days of  i nst r uct i on ar e speci f i ed,  use appr oxi mat el y hal f  of  t he t i me 
f or  c l assr oom i nst r uct i on.   Use ot her  t i me f or  i nst r uct i on wi t h t he 
equi pment  or  syst em.

When si gni f i cant  changes or  modi f i cat i ons i n t he equi pment  or  syst em ar e 
made under  t he t er ms of  t he cont r act ,  pr ovi de addi t i onal  i nst r uct i on t o 
acquai nt  t he oper at i ng per sonnel  wi t h t he changes or  modi f i cat i ons.

1. 7   ACCESSI BI LI TY

I nst al l  al l  wor k so t hat  par t s r equi r i ng per i odi c i nspect i on,  oper at i on,  
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mai nt enance,  and r epai r  ar e r eadi l y accessi bl e.   I nst al l  conceal ed val ves,  
expansi on j oi nt s,  cont r ol s,  damper s,  and equi pment  r equi r i ng access,  i n 
l ocat i ons f r eel y accessi bl e t hr ough access door s.

PART 2   PRODUCTS

2. 1   ELECTRI CAL HEAT TRACI NG

Pr ovi de heat  t r ace syst ems f or  pi pes,  val ves,  and f i t t i ngs.   Syst em 
i ncl ude al l  necessar y component s,  i ncl udi ng heat er s and cont r ol s t o 
pr event  f r eezi ng.

Pr ovi de sel f - r egul at i ng heat er s consi st i ng of  t wo 16 AWG t i nned- copper  bus 
wi r es embedded i n par al l el  i n a sel f - r egul at i ng pol ymer  cor e t hat  var i es 
i t s power  out put  t o r espond t o t emper at ur e al ong i t s l engt h.   Ensur e 
heat er  i s abl e t o be cr ossed over  i t sel f  wi t hout  over heat i ng.   Obt ai n 
appr oval  bef or e used di r ect l y on pl ast i c pi pe.   Cover  heat er  wi t h a 
r adi at i on cr oss- l i nked modi f i ed pol yol ef i n di el ect r i c j acket  i n accor dance 
wi t h JI S C 3605.

Pr ovi de heat er  wi t h sel f - r egul at i ng f act or  of  at  l east  [ 90]  per cent ,  i n 
or der  t o pr ovi de ener gy conser vat i on and t o pr event  over heat i ng.

Oper at e heat er  on l i ne vol t ages of  [ 120]  [ 208]  vol t s wi t hout  t he use of  
t r ansf or mer s.

Si ze Heat er  accor di ng t o t he f ol l owi ng t abl e:

Pi pe Si ze ( DN)

( Mi l l i met er  Di amet er ) Mi nus 23 degr ees C Mi nus 29 degr ees C

80 or  l ess 16 wat t s per  met er  ( wpm) 16 wat t s per  met er  ( wpm)

100 16 wpm 26 wpm

150 26 wpm 26 wpm

200 2 st r i ps/ 16 wpm 2 st r i ps/ 26 wpm

300 t o 356 2 st r i ps/ 26 wpm 2 st r i ps/ 26 wpm

Cont r ol  syst ems by an ambi ent  sensi ng t her most at  set  at  4 degr ees C ei t her  
di r ect l y or  t hr ough an appr opr i at e cont act or .

2. 2   PI PE AND FI TTI NGS

Submi t  equi pment  and per f or mance dat a f or  pi pe and f i t t i ngs consi st i ng of  
cor r osi on r esi st ance,  l i f e expect ancy,  gage t ol er ances,  and gr ade l i ne 
anal ysi s.   Submi t  desi gn anal ysi s and cal cul at i ons consi st i ng of  sur f ace 
r esi st ance,  r at es of  f l ow,  head l osses,  i nl et  and out l et  desi gn,  r equi r ed 
r adi us of  bend,  and pr essur e cal cul at i ons.   Al so i ncl ude i n dat a pi pe 
si ze,  shape,  and di mensi ons,  as wel l  as t emper at ur e r at i ngs,  v i br at i on and 
t hr ust  l i mi t at i ons mi ni mum bur st  pr essur es,  shut - of f  and non- shock 
pr essur es and wel d char act er i st i cs.
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2. 2. 1   Type BCS,  Bl ack Car bon St eel

Ensur e pi pe DN6 t hr ough DN300 i s Schedul e 40 bl ack car bon st eel ,  
conf or mi ng t o JI S G 3454.

Ensur e pi pe DN6 t hr ough DN250 i s Schedul e 40 seaml ess or  
el ect r i c- r esi st ance wel ded bl ack car bon st eel ,  conf or mi ng t o  JI S G 3454.

Ensur e pi pe DN300 t hr ough DN610 i s 9. 52 mi l l i met er  wal l  seaml ess bl ack 
car bon st eel ,  conf or mi ng t o JI S G 3454.

Ensur e f i t t i ngs DN50 and under  ar e 1034 ki l opascal  wor ki ng st eam pr essur e 
( wsp)  banded bl ack mal l eabl e i r on scr ewed,  conf or mi ng t o JI S G 3454 and 
JI S B 2301.

Ensur e uni ons DN50 and under  ar e 1724 ki l opascal  f emal e,  scr ewed,  bl ack 
mal l eabl e i r on wi t h br ass- t o- i r on seat ,  and gr ound j oi nt ,  conf or mi ng t o 
JI S B 2301.

Ensur e f i t t i ngs DN65 and over  ar e St eel  but t  wel d,  conf or mi ng t o JI S B 2312
 t o mat ch pi pe wal l  t hi ckness.

Ensur e f l anges DN65 and over  ar e 1034 ki l opascal  f or ged- st eel  conf or mi ng 
t o JI S B 2220,  wel di ng neck t o mat ch pi pe wal l  t hi ckness.

2. 2. 2   Type BCS- 125,  862 ki l opascal  Ser vi ce

Ensur e pi pe DN6 t hr ough DN40 i s Schedul e 40 st eam,  Schedul e 80 condensat e,  
f ur nace but t  wel d,  bl ack car bon st eel ,  conf or mi ng t o JI S G 3456.

Ensur e pi pe DN50 t hr ough DN250 i s Schedul e 40 st eam,  Schedul e 80 
condensat e,  seaml ess or  el ect r i c- r esi st ance wel ded bl ack car bon st eel ,  
conf or mi ng t o [ Gr ade B ( el ect r i c- r esi st ance wel ded) ]  or   [ Type S 
( seaml ess) ]  and JI S G 3456.

Ensur e pi pe DN300 t hr ough DN610 i s 9. 52 mi l l i met er  wal l ,  [ seaml ess]  or   
[ el ect r i c- r esi st ance]  wel ded bl ack car bon st eel ,  conf or mi ng t o JI S G 3454.

Ensur e f i t t i ngs DN50 and under  ar e 862 ki l opascal  wsp,  cast  i r on,  scr ewed 
end,  conf or mi ng t o JI S G 5501 and JI S G 3454 and JI S B 2301.

Ensur e f i t t i ngs DN50 and under  ar e 1034 ki l opascal  wsp banded bl ack 
mal l eabl e i r on scr ewed,  conf or mi ng t o JI S G 3455 and JI S B 2301.

Ensur e f i t t i ngs DN25 t hr ough DN50 ar e 14 or  21 megapascal  wat er ,  oi l ,  or  
gas ( wog)  t o mat ch pi pe wal l ,  f or ged car bon st eel  socket  wel d,  conf or mi ng 
t o JI S G 3455 and JI S B 2301.

Ensur e f i t t i ngs DN50 and under  ar e 862 ki l opascal  wsp,  cast  i r on,  scr ewed 
end,  conf or mi ng t o JI S G 3454 and JI S B 2301.

Ensur e f i t t i ngs DN65 and over  ar e wal l  t hi ckness t o mat ch pi pe,  l ong 
r adi us but t  wel d,  bl ack car bon st eel ,  conf or mi ng t o JI S G 4051 and 
JI S B 2311.

Ensur e coupl i ngs DN50 and under  ar e commer ci al  st andar d wei ght  f or  
Schedul e 40 pi pe and commer ci al  ext r a heavy wei ght  f or  Schedul e 80 pi pe,  
bl ack car bon st eel  wher e t hr eaded,  and 14 or  21 megapascal  wog f or ged 
car bon st eel ,  conf or mi ng t o JI S G 3455 and JI S B 2301,  wher e wel ded.
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Ensur e f l anges DN65 and over  ar e 1035 ki l opascal ,  f or ged car bon- st eel  
wel di ng neck,  wi t h r ai sed f ace or  f l at  f ace and concent r i c ser r at ed 
f i ni sh,  conf or mi ng t o JI S G 3455 and JI S B 2301.

Conf or m gr ooved pi pe coupl i ngs and f i t t i ngs i n accor dance wi t h par agr aph 
GROOVED PI PE COUPLI NGS AND FI TTI NGS.

2. 2. 3   Type CPR,  Copper

2. 2. 3. 1   Type CPR- A,  Copper  Above Gr ound

Ensur e t ubi ng DN50 and under  i s seaml ess copper  t ubi ng,  conf or mi ng t o 
JI S H 3300,  Type L ( har d- dr awn f or  al l  hor i zont al  and al l  exposed ver t i cal  
l i nes,  anneal ed f or  conceal ed ver t i cal  l i nes) .

Ensur e f i t t i ngs DN50 and under  ar e 1034 ki l opascal  wsp wr ought - copper  
sol der  j oi nt  f i t t i ngs conf or mi ng t o JI S H 3401.

Ensur e uni ons DN50 and under  ar e 1034 ki l opascal  wsp wr ought - copper  sol der  
j oi nt ,  conf or mi ng t o JI S H 3401.

2. 3   PI PI NG SPECI ALTI ES

Submi t  equi pment  and per f or mance dat a f or  pi pi ng speci al t i es consi st i ng of  
cor r osi on r esi st ance,  l i f e expect ancy,  gage t ol er ances,  and gr ade l i ne 
anal ysi s.   Submi t  desi gn anal ysi s and cal cul at i ons consi st i ng of  sur f ace 
r esi st ance,  r at es of  f l ow,  head l osses,  i nl et  and out l et  desi gn,  r equi r ed 
r adi us of  bend,  and pr essur e cal cul at i ons.   Al so i ncl ude i n dat a pi pe 
si ze,  shape,  and di mensi ons,  as wel l  as t emper at ur e r at i ngs,  v i br at i on and 
t hr ust  l i mi t at i ons mi ni mum bur st  pr essur es,  shut - of f  and non- shock 
pr essur es and wel d char act er i st i cs.

2. 3. 1   Ai r  Separ at or

Ai r  separ at ed f r om conver t er  di schar ge wat er  i s ej ect ed by a 
r educed- vel oci t y devi ce vent ed t o t he compr essi on t ank.

Pr ovi de a commer ci al l y const r uct ed separ at or ,  desi gned and cer t i f i ed t o 
separ at e not  l ess t han 80 per cent  of  ent r ai ned ai r  on t he f i r st  passage of  
wat er  and not  l ess t han 80 per cent  of  r esi dual  on each successi ve pass.  
Pr ovi de shop dr awi ngs det ai l i ng al l  pi pi ng connect i ons pr oposed f or  t hi s 
wor k.

Ensur e t he ai r  separ at or  i s car bon st eel ,  desi gned,  f abr i cat ed,  t est ed,  
and st amped i n conf or mance wi t h JI S B 8267 f or  ser vi ce pr essur es not  l ess 
t han 862 ki l opascal .

2. 3. 2   Ai r  Vent s

Pr ovi de manual  ai r  vent s usi ng 10 mi l l i met er  gl obe val ves.

Pr ovi de aut omat i c ai r  vent s on pumps,  mai ns,  and wher e i ndi cat ed usi ng 
bal l - f l oat  const r uct i on.   Ensur e t he vent  i nl et  i s  not  l ess t han DN20 and 
t he out l et  not  l ess t han 8 mi l l i met er .   Or i f i ce s i ze i s 3 mi l l i met er .   
Pr ovi de cor r osi on- r esi st ant  st eel  t r i m conf or mi ng t o [ JI S G 4303 ]
JI S G 4305.   Fi t  vent  wi t h t r y- cock.   Ensur e vent  di schar ges ai r  at  any 
pr essur e up t o 1034 ki l opascal  .   Ensur e out l et  i s  copper  t ube r out ed.
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2. 3. 3   Di el ect r i c Connect i ons

El ect r i cal l y i nsul at e di ssi ml ar  pi pe met al s f r om each ot her  by coupl i ngs,  
uni ons,  or  f l anges commer ci al l y manuf act ur ed f or  t hat  pur pose and r at ed 
f or  t he ser vi ce pr essur e and t emper at ur e.

2. 3. 4   Expansi on Vi br at i on I sol at i on Joi nt s

Const r uct  s i ngl e or  mul t i pl e ar ch- f l anged expansi on vi br at i on i sol at i on 
j oi nt s of  st eel - r i ng r ei nf or ced chl or opr ene- i mpr egnat ed cl ot h mat er i al s.   
Desi gn j oi nt  t o absor b t he movement  of  t he pi pe sect i ons i n whi ch 
i nst al l ed wi t h no det r i ment al  ef f ect  on t he pi pe or  connect ed equi pment .   
Back f l anges wi t h f er r ous- met al  backi ng r i ngs.   Pr ovi de cont r ol  r od 
assembl i es t o r est r i ct  j oi nt  movement .   Coat  al l  nonmet al l i c  ext er i or  
sur f aces of  t he j oi nt  wi t h chl or osul phi nat ed pol yet hyl ene.   Pr ovi de 
gr ommet s i n l i mi t  bol t  hol e t o absor b noi se t r ansmi t t ed t hr ough t he bol t s.

Ensur e j oi nt s ar e sui t abl e f or  cont i nuous- dut y wor ki ng t emper at ur e of  at  
l east  121 degr ees C.

Fi l l  ar ches wi t h sof t  chl or opr ene.

Ensur e j oi nt ,  s i ngl e- ar ch,  movement  l i mi t at i ons and si ze- r el at ed,  pr essur e 
char act er i st i cs conf or m t o MLI T- M.

2. 3. 5   Fl exi bl e Pi pe

Const r uct  f l exi bl e pi pe vi br at i on and pi pe- noi se el i mi nat or s of  
wi r e- r ei nf or ced,  r ubber - i mpr egnat ed cl ot h and cor d mat er i al s and be 
f l anged.   Back t he f l anges wi t h f er r ous- met al  backi ng r i ngs.   Ensur e 
ser vi ce pr essur e- r at i ng i s a mi ni mum 1. 5 t i mes act ual  ser vi ce,  wi t h sur ge 
pr essur e at  82 degr ees C.

Const r uct  f l exi bl e pi pe vi br at i on and pi pe noi se el i mi nat or s of  
wi r e- r ei nf or ced chl or opr ene- i mpr egnat ed cl ot h and cor d mat er i al s.   Ensur e 
t he pi pe i s f l anged.   Pr ovi de al l  f l anges backed wi t h f er r ous- met al  
backi ng r i ngs.   Coat  nonmet al l i c  ext er i or  sur f aces of  t he f l exi bl e pi pe 
wi t h an aci d-  and oxi dat i on- r esi st ant  chl or osul phi nat ed pol yet hyl ene.   
Rat e t he f l exi bl e pi pe f or  cont i nuous dut y at  896 ki l opascal  and 121 
degr ees C.

Ensur e uni t  pi pe l engt hs,  f ace- t o- f ace,  ar e not  l ess t han t he f ol l owi ng:

                I NSI DE DI AMETER ( DN)              UNI T PI PE LENGTH

            To 65,  i ncl usi ve                     305 mi l l i met er

            80 t o 100,  i ncl usi ve                 450 mi l l i met er

            125 t o 300,  i ncl usi ve                600 mi l l i met er

            To 80,  i ncl usi ve                     450 mi l l i met er

            110 t o 250,  i ncl usi ve                600 mi l l i met er

            300 and l ar ger                        914 mi l l i met er
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2. 3. 6   Fl exi bl e Met al l i c  Pi pe

Ensur e f l exi bl e pi pe i s t he bel l ows- t ype wi t h wi r e br ai d cover  and 
desi gned,  const r uct ed,  and r at ed i n accor dance wi t h t he appl i cabl e 
r equi r ement s of  MLI T- M.

Mi ni mum wor ki ng pr essur e r at i ng i s [ 345]  [ 690]  k i l opascal  at  149 degr ees C.

Ensur e mi ni mum bur st  pr essur e i s f our  t i mes wor ki ng pr essur e at  149 
degr ees C.   Bel l ows mat er i al  i s  JI S G 3459 cor r osi on- r esi st ant  st eel .   
Ensur e br ai d i s JI S G 4053 cor r osi on- r esi st ant  st eel  wi r e.

Ensur e wel ded end connect i ons ar e Schedul e 80 car bon st eel  pi pe,  
conf or mi ng t o JI S G 3456.

Pr ovi de t hr eaded end connect i ons;  hex- col l ar ed Schedul e 40,  JI S G 3459 
cor r osi on- r esi st ant  st eel ,  conf or mi ng t o JI S G 3459.

Ensur e f l anged end connect i on r at i ng and mat er i al s conf or m t o 
speci f i cat i ons f or  syst em pr i mar y- pr essur e r at i ng.

2. 3. 7   Fl exi bl e Met al  St eam Hose

Pr ovi de a bel l ows t ype hose wi t h wi r e br ai d cover  and desi gned,  
const r uct ed,  and r at ed i n accor dance wi t h t he appl i cabl e r equi r ement s of  
MLI T- M.

Ensur e t he wor ki ng st eam pr essur e r at i ng i s 862 ki l opascal  at  260 degr ees C
 .

Ensur e mi ni mum bur st  pr essur e i s ni ne t i mes wor ki ng st eam pr essur e at  149 
degr ees C.

Ensur e bel l ows mat er i al  i s  JI S G 3459 cor r osi on- r esi st ant  st eel .   Br ai d i s 
JI S G 4053 cor r osi on- r esi st ant  st eel  wi r e.

Pr ovi de wel ded end connect i ons;  Schedul e 80 car bon st eel  pr essur e t ube,  
conf or mi ng t o JI S G 3456.

Pr ovi de t hr eaded end connect i ons;  hex- col l ar ed Schedul e 40,  JI S G 3459 
cor r osi on- r esi st ant  st eel ,  conf or mi ng t o JI S G 3459.

Ensur e f l anged end connect i on r at i ng and mat er i al s conf or m t o 
speci f i cat i ons f or  syst em pr i mar y- pr essur e r at i ng.

2. 3. 8   Met al l i c  Expansi on Joi nt s

Pr ovi de met al l i c- bel l ows expansi on j oi nt s conf or mi ng t o MLI T- M.

2. 3. 9   Hose Faucet s

Const r uct  hose f aucet s wi t h 15 mi l l i met er  mal e i nl et  t hr eads,  hexagon 
shoul der ,  and 20 mi l l i met er  hose connect i on,  conf or mi ng t o MLI T- M.   Ensur e 
hose- coupl i ng scr ew t hr eads conf or m t o JI S B 0209- 1.

Pr ovi de vandal  pr oof ,  at mospher i c- t ype vacuum br eaker  on t he di schar ge of  
al l  pot abl e wat er  l i nes.
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2. 3. 10   Pr essur e Gages

Ensur e pr essur e gages conf or m t o JI S B 7505- 1 and t o r equi r ement s 
speci f i ed her ei n.   Pr essur e- gage si ze i s 90 mi l l i met er  nomi nal  di amet er .   
Ensur e case i s cor r osi on- r esi st ant  st eel ,  conf or mi ng t o any of  JI S G 4053 
ser i es of  JI S G 3138.   Equi p gages wi t h adj ust abl e r ed mar ki ng poi nt er  and 
damper - scr ew adj ust ment  i n i nl et  connect i on.   Al i gn ser vi ce- pr essur e 
r eadi ng at  mi dpoi nt  of  gage r ange.   

Fi t  st eam gages wi t h bl ack st eel  syphons and st eam ser vi ce pr essur e- r at ed 
gage cocks or  val ves.

2. 3. 11   Si ght - Fl ow I ndi cat or s

Const r uct  s i ght - f l ow i ndi cat or s f or  pr essur e ser vi ce on 80 mi l l i met er  and 
smal l er  of  br onze wi t h speci al l y t r eat ed si ngl e-  or  doubl e- gl ass s i ght  
wi ndows and have a br onze,  nyl on,  or  t et r af l uor oet hyl ene r ot at i ng f l ow 
i ndi cat or  mount ed on SUS 304,  or  SUS 316 cor r osi on- r esi st ant  st eel  shaf t .   
Body may have scr ewed or  f l anged end.   Pr ovi de pr essur e-  and 
t emper at ur e- r at ed assembl y f or  t he appl i ed ser vi ce.   Fl apper  f l ow- t ype 
i ndi cat or s ar e not  accept abl e.

2. 3. 12   Sl eeve Coupl i ngs

Sl eeve coupl i ngs f or  pl ai n- end pi pe consi st  of  one st eel  mi ddl e r i ng,  t wo 
st eel  f ol l ower s,  t wo chl or opr ene or  Buna- N el ast omer  gasket s,  and t he 
necessar y st eel  bol t s and nut s.

2. 3. 13   Ther momet er s

Ensur e t her momet er s conf or m t o JI S B 7410,  except  f or  bei ng f i l l ed wi t h a 
r ed or gani c l i qui d.   Pr ovi de an i ndust r i al  pat t er n ar mor ed gl ass 
t her momet er ,  ( wel l - t hr eaded and seal - wel ded) .   Ensur e t her momet er s 
i nst al l ed 1800 mi l l i met er  or  hi gher  above t he f l oor  have an adj ust abl e 
angl e body.   Ensur e scal e i s not  l ess t han 180 mi l l i met er  l ong and t he 
case f ace i s manuf act ur ed f r om manuf act ur er ' s st andar d pol i shed al umi num 
JI S G 4053 ser i es pol i shed cor r osi on- r esi st ant  st eel .   Pr ovi de 
t her momet er s wi t h nonf er r ous separ abl e wel l s.   Pr ovi de l aggi ng ext ensi on 
t o accommodat e i nsul at i on t hi ckness.

2. 3. 14   Pump Suct i on St r ai ner s

Pr ovi de a cast  i r on st r ai ner  body,  r at ed f or  not  l ess t han 172 ki l opascal  
at  38 degr ees C,  wi t h f l anges conf or mi ng t o JI S B 2239.   St r ai ner  
const r uct i on i s such t hat  t her e i s a machi ned sur f ace j oi nt  bet ween body 
and basket  t hat  i s  nor mal  t o t he cent er l i ne of  t he basket .

Ensur e mi ni mum r at i o of  open ar ea of  each basket  t o pi pe ar ea i s 3 t o 1.   
Pr ovi de a basket  wi t h JI S G 4053 ser i es cor r osi on- r esi st ant  st eel  wi r e 
mesh wi t h per f or at ed backi ng.

Ensur e mesh i s capabl e of  r et ai ni ng al l  par t i c l es l ar ger  t han 1, 000 
mi cr omet er ,  wi t h a pr essur e dr op acr oss t he st r ai ner  body of  not  mor e t han 
5 k i l opascal  when t he basket  i s t wo- t hi r ds di r t y at  maxi mum syst em f l ow 
r at e.   Pr ovi de r educi ng f i t t i ngs f r om st r ai ner - f l ange si ze t o pi pe si ze.

Pr ovi de a [ di f f er ent i al - pr essur e gage]  f i t t ed wi t h a t wo- way br ass cock 
acr oss t he st r ai ner .
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Pr ovi de manual  ai r  vent  cocks i n cap of  each st r ai ner .

2. 3. 15   Li ne St r ai ner s,  Wat er  Ser vi ce

I nst al l  Y- t ype st r ai ner s wi t h r emovabl e basket .   Ensur e st r ai ner s i n s i zes 
DN50 and smal l er  have scr ewed ends;  i n s i zes DN65 and l ar ger ,  st r ai ner s 
have f l anged ends.   Ensur e body wor ki ng- pr essur e r at i ng exceeds maxi mum 
ser vi ce pr essur e of  i nst al l ed syst em by at  l east  50 per cent .   Ensur e body 
has cast - i n ar r ows t o i ndi cat e di r ect i on of  f l ow.   Ensur e al l  st r ai ner  
bodi es f i t t ed wi t h scr ewed scr een r et ai ner s have st r ai ght  t hr eads and 
gasket ed wi t h nonf er r ous met al .   For  st r ai ner  bodi es DN65 and l ar ger ,  
f i t t ed wi t h bol t ed- on scr een r et ai ner s,  pr ovi de of f set  bl owdown hol es.   
Fi t  al l  s t r ai ner s l ar ger  t han DN65 wi t h manuf act ur er ' s st andar d bal l - t ype 
bl owdown val ve.   Ensur e body mat er i al  i s  [ cast  br onze conf or mi ng t o MLI T- M
]  [ cast  i r on conf or mi ng t o Cl ass 30] .   Wher e syst em mat er i al  i s  
nonf er r ous,  use nonf er r ous met al  f or  t he met al  st r ai ner  body mat er i al .

Ensur e mi ni mum f r ee- hol e ar ea of  st r ai ner  el ement  i s equal  t o not  l ess 
t han 3. 4 t i mes t he i nt er nal  ar ea of  connect i ng pi pi ng.   St r ai ner  scr eens 
per f or at i on s i ze i s not  t o exceed 1. 14 mi l l i met er .   Ensur e st r ai ner  
scr eens have f i ni shed ends f i t t ed t o machi ned scr een chamber  sur f aces t o 
pr ecl ude bypass f l ow.   St r ai ner  el ement  mat er i al  i s  [ SUS 304,  or  SUS 316 
cor r osi on- r esi st ant  st eel ]  [ Monel  met al ] .

2. 3. 16   Li ne St r ai ner s,  St eam Ser vi ce

I nst al l  Type Y st r ai ner s wi t h r emovabl e st r ai ner  el ement .

Use f l anged body end connect i ons f or  al l  val ves l ar ger  t han DN50,  unl ess 
but t  wel d ends ar e speci f i ed.   Use [ scr ewed]  [ socket ]  wel d f or  s i zes DN50 
and under  t o sui t  speci f i ed pi pi ng syst em end connect i on and mai nt enance 
r equi r ement s [ or  be wel ded] .

For  st r ai ner s l ocat ed i n t unnel s,  t r enches,  manhol es,  and val ve pi t s, use 
wel ded end connect i ons.

Body wor ki ng st eam pr essur e r at i ng i s t he same as t he pr i mar y val ve r at i ng 
f or  syst em i n whi ch st r ai ner  i s i nst al l ed,  except  wher e wel ded end 
mat er i al s r equi r ement s r esul t  i n hi gher  pr essur e r at i ngs.   Ensur e body has 
i nt egr al  cast  or  f or ged ar r ows t o i ndi cat e di r ect i on of  f l ow.   Pr ovi de 
st r ai ner  bodi es wi t h bl owdown val ves t hat  have di schar ge end pl ugged wi t h 
a sol i d met al  pl ug.   Make cl osur e assembl y wi t h t et r af l uor oet hyl ene t ape.   
Ensur e bodi es f i t t ed wi t h bol t ed- on scr een r et ai ner s have of f set  bl owdown 
hol es.

Body mat er i al s ar e [ cast  st eel  conf or mi ng t o JI S G 5151,  Gr ade WCB]  
[ f or ged car bon st eel  conf or mi ng t o JI S G 3202 or  JI S G 3201]  
[ manuf act ur er ' s st andar d met al l ur gi cal  equi val ent s f or  ser vi ce pr essur es 
of  1035 ki l opascal   wsp and gr eat er ,  and f or  l ower  pr essur e r at i ngs wher e 
wel di ng i s r equi r ed]  [ cast  i r on conf or mi ng t o JI S B 2031,  Cl ass B,  f or  
ser vi ce pr essur es 862 ki l opascal  wsp and l ess] .

Ensur e mi ni mum f r ee- hol e ar ea of  st r ai ner  el ement  i s equal  t o not  l ess 
t han 3. 4 t i mes t he i nt er nal  ar ea of  connect i ng pi pi ng.   St r ai ner  scr eens 
per f or at i on s i ze i s not  t o exceed 0. 51 mi l l i met er  or  equi val ent  wi r e 
mesh.   St r ai ner  scr eens have f i ni shed ends f i t t ed t o machi ned scr een 
chamber  sur f aces t o pr ecl ude bypass f l ow.   St r ai ner  el ement  mat er i al  i s  
SUS 304,   or  SUS 316 cor r osi on- r esi st ant  st eel  and f i t t ed wi t h backup 
scr eens wher e necessar y t o pr event  col l apse.
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2. 4   VALVES

Submi t  equi pment  and per f or mance dat a f or  val ves consi st i ng of  cor r osi on 
r esi st ance and l i f e expect ancy.   Submi t  desi gn anal ysi s and cal cul at i ons 
consi st i ng of  r at es of  f l ow,  head l osses,  i nl et  and out l et  desi gn,  and 
pr essur e cal cul at i ons.   Al so i ncl ude i n dat a,  pi pe di mensi ons,  as wel l  as 
t emper at ur e r at i ngs,  v i br at i on and t hr ust  l i mi t at i ons,  mi ni mum bur st  
pr essur es,  shut - of f  and non- shock pr essur es and wel d char act er i st i cs.

2. 4. 1   Bal l  and But t er f l y Val ves

Ensur e bal l  val ves conf or m t o JI S B 2061.   For  val ve bodi es i n s i zes DN50 
and smal l er ,  use scr ewed- end connect i on- t ype const r uct ed of  copper  al l oy.   
For  val ve bodi es i n s i zes DN50 DN65 and l ar ger ,  use f l anged- end connect i on 
t ype,  const r uct ed of  mat er i al .   Bal l s and st ems of  val ves DN50 and smal l er  
ar e manuf act ur er ' s st andar d wi t h har d chr ome pl at i ng f i ni sh.   Bal l s and 
st ems of  val ves DN65 and l ar ger  ar e manuf act ur er ' s st andar d 
cor r osi on- r esi st ant  st eel  al l oy wi t h har d chr ome pl at i ng.   Bal l s of  val ves 
DN150 and l ar ger  may be Br i nel l  har d chr ome pl at i ng.   Ensur e val ves ar e 
sui t abl e f or  f l ow f r om ei t her  di r ect i on and seal  equal l y t i ght  i n ei t her  
di r ect i on.   Val ves wi t h bal l  seal s hel d i n pl ace by spr i ng washer s ar e not  
accept abl e.   Ensur e al l  val ves have adj ust abl e packi ng gl ands.   Seat s and 
seal s ar e f abr i cat ed f r om t et r af l uor oet hyl ene.

Ensur e but t er f l y val ves conf or m t o JI S B 2032 and ar e t he waf er  t ype f or  
mount i ng bet ween speci f i ed f l anges.   Ensur e val ves ar e r at ed f or  1034 
ki l opascal  shut of f  and nonshock wor ki ng pr essur e.   Sel ect  bodi es of  cast  
f er r ous met al  conf or mi ng t o JI S B 2239 f or  body wal l  t hi ckness.   Seat s and 
seal s ar e f abr i cat ed f r om r esi l i ent  el ast omer  desi gned f or  f i el d r emoval  
and r epl acement .

2. 4. 2   Dr ai n,  Vent ,  and Gage Cocks

Pr ovi de [ T- head]  [ l ever  handl e]  dr ai n,  vent ,  and gage cocks,  gr ound key 
t ype,  wi t h washer  and scr ew,  const r uct ed of  pol i shed JI S B 2240 and r at ed 
862 ki l opascal  wsp.   Ensur e end connect i ons ar e r at ed f or  speci f i ed 
ser vi ce pr essur e.

Ensur e pump vent  cocks,  and wher e spr ay cont r ol  i s  r equi r ed,  const r uct ed 
of  manuf act ur er ' s st andar d pol i shed br ass.  Ensur e cocks ar e 15 mi l l i met er  
mal e,  end t hr eaded,  and r at ed at  not  l ess t han 862 ki l opascal  at  107 
degr ees C.

2. 4. 3   Gat e Val ves ( GAV)

Ensur e gat e val ves DN50 and smal l er  conf or m t o JI S B 2011.   For  val ves 
l ocat ed i n t unnel s,  equi pment  r ooms,  f act or y- assembl ed equi pment ,  and 
wher e i ndi cat ed use uni on- r i ng bonnet ,  scr ewed- end t ype.   Make packi ng of  
non- asbest os t ype mat er i al s.   Use r i s i ng st em t ype val ves.

Ensur e gat e val ves DN65 and l ar ger ,  ar e Type I ,  ( sol i d wedge di sc,  t aper ed 
seat s,  st eam r at ed) ;  Cl ass 125 ( 862 ki l opascal  st eam- wor ki ng pr essur e at  
178 degr ees C sat ur at i on) ;  and 1379 ki l opascal ,  wog ( nonshock) ,  conf or mi ng 
t o JI S B 2031 and t o r equi r ement s speci f i ed her ei n.   Sel ect  f l anged 
val ves,  wi t h br onze t r i m and out si de scr ew and yoke ( OS&Y)  const r uct i on.   
Make packi ng of  non- asbest os t ype mat er i al s.
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2. 4. 4   Gl obe and Angl e Val ves ( GLV- ANV)

Ensur e gl obe and angl e val ves DN50 and smal l er ,  ar e 862 ki l opascal   
conf or mi ng t o JI S B 2011 and t o r equi r ement s speci f i ed her ei n.   For  val ves 
l ocat ed i n t unnel s,  equi pment  r ooms,  f act or y- assembl ed equi pment ,  and 
wher e i ndi cat ed,  use uni on- r i ng bonnet ,  scr ewed- end t ype.   Ensur e di sc i s 
f r ee t o swi vel  on t he st em i n al l  val ve s i zes.   Composi t i on 
seat i ng- sur f ace di sc const r uct i on may be subst i t ut ed f or  al l  met al - di sc 
const r uct i on.   Make packi ng of  non- asbest os t ype mat er i al s.   Ensur e di sk 
and packi ng ar e sui t abl e f or  pi pe ser vi ce i nst al l ed.

Ensur e gl obe and angl e val ves,  DN65 and l ar ger ,  ar e cast  i r on wi t h br onze 
t r i m.   Ensur e val ve bodi es ar e cast  i r on conf or mi ng t o JI S B 2011.   Sel ect  
f l anged val ves i n conf or mance wi t h JI S B 2239.   Val ve const r uct i on i s 
out si de scr ew and yoke ( OS&Y)  t ype.   Make packi ng of  non- asbest os t ype 
mat er i al s.

2. 4. 5   St andar d Check Val ves ( SCV)

Ensur e st andar d check val ves i n s i zes DN50 and smal l er  ar e 862 ki l opascal  
swi ng check val ves except  as ot her wi se speci f i ed.   Pr ovi de l i f t  checks 
wher e i ndi cat ed.   Ensur e swi ng- check pi ns ar e nonf er r ous and sui t abl y har d 
f or  t he ser vi ce.   Sel ect  composi t i on t ype di scs.   Ensur e t he swi ng- check 
angl e of  c l osur e i s manuf act ur er ' s st andar d unl ess a speci f i c  angl e i s 
needed.

Use cast  i r on,  br onze t r i m,  swi ng t ype check val ves i n s i zes DN65 and 
l ar ger .   Ensur e val ve bodi es ar e cast  i r on,  conf or mi ng t o  JI S B 2031 and 
val ve ends ar e f l anged i n conf or mance wi t h JI S B 2239.   Swi ng- check pi n i s 
appr oved equal  cor r osi on- r esi st ant  st eel .   Angl e of  c l osur e i s 
manuf act ur er ' s st andar d unl ess a speci f i c  angl e i s needed.   Ensur e val ves 
have bol t ed and gasket ed cover s.

2. 4. 6   Nonsl am Check Val ves ( NSV)

Pr ovi de check val ves at  pump di schar ges i n s i zes DN50 and l ar ger  wi t h 
nonsl am or  s i l ent - check oper at i on conf or mi ng t o JI S B 2031.   Sel ect  a 
val ve di sc or  pl at e t hat  c l oses bef or e l i ne f l ow can r ever se t o el i mi nat e 
s l am and wat er - hammer  due t o check- val ve c l osur e.   Ensur e val ve i s Cl ass 
125 r at ed f or  1379 ki l opascal  maxi mum,  nonshock pr essur e at  66 degr ees C 
i n s i zes t o DN300.   Use val ves t hat  ar e [ waf er  t ype t o f i t  bet ween f l anges 
conf or mi ng t o JI S B 2239] .   Val ve body may be cast  i r on,  or  equi val ent  
st r engt h duct i l e i r on.   Sel ect  di sks usi ng manuf act ur er ' s st andar d br onze,  
al umi num br onze,  or  cor r osi on- r esi st ant  st eel .   Ensur e pi ns,  spr i ngs,  and 
mi scel l aneous t r i m ar e manuf act ur er ' s st andar d cor r osi on- r esi st ant  st eel .   

2. 5   MI SCELLANEOUS MATERI ALS

Submi t  equi pment  and per f or mance dat a f or  mi scel l aneous mat er i al s 
consi st i ng of  cor r osi on r esi st ance,  l i f e expect ancy,  gage t ol er ances,  and 
gr ade l i ne anal ysi s.

2. 5. 1   Bi t umi nous Coat i ng

Ensur e t he bi t umi nous coat i ng i s a sol vent  cut back,  heavy- bodi ed mat er i al  
t o pr oduce not  l ess t han a 0. 30 mi l l i met er  dr y- f i l m t hi ckness i n one coat ,  
and i s r ecommended by t he manuf act ur er  t o be compat i bl e wi t h 
f act or y- appl i ed coat i ng and r ubber  j oi nt s.
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For  pr evi ousl y coal - t ar  coat ed and uncoat ed f er r ous sur f aces under gr ound,  
use bi t umi nous coat i ng sol vent  cut back coal - t ar  t ype.

2. 5. 2   Bol t i ng

Ensur e f l ange and gener al  pur pose bol t i ng i s hex- head and conf or ms t o 
JI S G 4107,  above ( bol t s,  f or  f l anged j oi nt s i n pi pi ng syst ems wher e one 
or  bot h f l anges ar e cast  i r on) .   Heavy hex- nut s conf or m t o JI S B 1181.   
Squar e- head bol t s and nut s ar e not  accept abl e.   Ensur e t hr eads ar e 
coar se- t hr ead ser i es.

2. 5. 3   El ast omer  Caul k

Use t wo- component  pol ysul f i de-  or  pol yur et hane- base el ast omer  caul k i ng 
mat er i al ,  conf or mi ng t o JI S K 7311.

2. 5. 4   Escut cheons

Manuf act ur e escut cheons f r om nonf er r ous met al s and chr ome- pl at ed except  
when JI S G 4053 ser i es cor r osi on- r esi st ant  st eel  i s  pr ovi ded.   Ensur e 
met al s and f i ni sh conf or ms t o Japanese st andar d.

Use one- pi ece escut cheons wher e mount ed on chr ome- pl at ed pi pe or  t ubi ng,  
and one- pi ece of  spl i t - pat t er n t ype el sewher e.   Ensur e al l  escut cheons 
have pr ovi s i ons consi st i ng of  i nt er nal  spr i ng- t ensi on devi ces or  set scr ews 
f or  mai nt ai ni ng a f i xed posi t i on agai nst  a sur f ace.

2. 5. 5   Fl ashi ng

Ensur e sheet l ead conf or ms t o Japanese st andar d

Ensur e sheet  copper  conf or ms t o JI S H 3100 and be not  l ess t han 4. 88 
ki l ogr am per  squar e met er  wei ght .

2. 5. 6   Fl ange Gasket s

Pr ovi de compr essed non- asbest os sheet s,  conf or mi ng t o JI S F 0602,  coat ed 
on bot h s i des wi t h gr aphi t e or  s i mi l ar  l ubr i cant ,  wi t h ni t r i l e 
composi t i on,  bi nder  r at ed t o 399 degr ees C.

2. 5. 7   Gr out

Pr ovi de shr i nk- r esi st ant  gr out  as a pr emi xed and packaged 
met al l i c- aggr egat e,  mor t ar - gr out i ng compound conf or mi ng t o JI S A 0203.

Ensur e shr i nk- r esi st ant  gr out  i s a combi nat i on of  pr e- measur ed and 
packaged epoxy pol yami de or  ami ne r esi ns and sel ect ed aggr egat e mor t ar  
gr out i ng compound conf or mi ng t o t he f ol l owi ng r equi r ement s:

Tensi l e st r engt h                           13. 100 Megapascal ,  mi ni mum

Compr essi ve st r engt h      96. 527 Megapascal ,  mi ni mum
                      JI S A 1108
Shr i nkage,  l i near                            0. 003 mm per  mi l l i met er ,  maxi mum

Wat er  absor pt i on                    0. 1 per cent ,  maxi mum
                      JI S A 1110
Bond st r engt h t o                            6. 895 Megapascal ,  mi ni mum st eel
                                            i n shear  mi ni mum
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2. 5. 8   Pi pe Thr ead Compounds

Use pol yt et r af l uor oet hyl ene t ape not  l ess t han 0. 05 t o 0. 08 mi l l i met er  
t hi ck i n pot abl e and pr ocess wat er  and i n chemi cal  syst ems f or  pi pe si zes 
t o and i ncl udi ng DN25.   Use pol yt et r af l uor oet hyl ene di sper si ons and ot her  
sui t abl e compounds f or  al l  ot her  appl i cat i ons upon appr oval  by t he 
Cont r act i ng Of f i cer ;  however ,  do not  use l ead- cont ai ni ng compounds i n 
pot abl e wat er  syst ems.

2. 6   SUPPORTI NG ELEMENTS

Submi t  equi pment  and per f or mance dat a f or  t he suppor t i ng el ement s 
consi st i ng of  cor r osi on r esi st ance,  l i f e expect ancy,  gage t ol er ances,  and 
gr ade l i ne anal ysi s.

Pr ovi de al l  necessar y pi pi ng syst ems and equi pment  suppor t i ng el ement s,  
i ncl udi ng but  not  l i mi t ed t o:   bui l di ng st r uct ur e at t achment s;  
suppl ement ar y st eel ;  hanger  r ods,  st anchi ons,  and f i xt ur es;  ver t i cal  pi pe 
at t achment s;  hor i zont al  pi pe at t achment s;  anchor s;  gui des;  and 
spr i ng- cushi on,  var i abl e,  or  const ant  suppor t s.   Ensur e suppor t i ng 
el ement s ar e sui t abl e f or  st r esses i mposed by syst ems pr essur es and 
t emper at ur es and nat ur al  and ot her  ext er nal  f or ces nor mal  t o t hi s f aci l i t y  
wi t hout  damage t o suppor t i ng el ement  syst em or  t o wor k bei ng suppor t ed.

Ensur e suppor t i ng el ement s conf or m t o r equi r ement s of  MLI T- M,  except  as 
not ed.

Ensur e at t achment s wel ded t o pi pe ar e made of  mat er i al s i dent i cal  t o t hat  
of  pi pe or  mat er i al s accept ed as per mi ssi bl e r aw mat er i al s by r ef er enced 
code or  st andar d speci f i cat i on.

Ensur e suppor t i ng el ement s exposed t o weat her  ar e hot - di p gal vani zed or  
st ai nl ess st eel .  Sel ect  mat er i al s of  such a nat ur e t hat  t hei r  appar ent  and 
l at ent - st r engt h char act er i st i cs ar e not  r educed due t o gal vani z i ng 
pr ocess.   El ect r opl at e suppor t i ng el ement s i n cont act  wi t h copper  t ubi ng 
wi t h copper .

Ensur e masonr y anchor  gr oup- ,  t ype- ,  and st y l e- combi nat i on desi gnat i ons 
ar e i n accor dance wi t h JI S A 5758 and JI S B 1112.   Pr ovi de suppor t  
el ement s,  except  f or  suppl ement ar y st eel ,  t hat  ar e cat al oged,  l oad r at ed,  
commer ci al l y manuf act ur ed pr oduct s.

2. 6. 1   Bui l di ng St r uct ur e At t achment s

2. 6. 1. 1   Anchor  Devi ces,  Concr et e and Masonr y

Ensur e anchor  devi ces conf or m t o JI S A 5758 and JI S B 1220.

For  cast - i n,  f l oor  mount ed,  equi pment  anchor  devi ces,  pr ovi de adj ust abl e 
posi t i ons.

2. 6. 1. 2   Beam Cl amps

Ensur e beam cl amps ar e cent er - l oadi ng conf or mi ng t o MLI T- M.

When i t  i s  not  possi bl e t o use cent er - l oadi ng beam cl amps,  
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eccent r i c- l oadi ng beam cl amps,  conf or mi ng t o MLI T- M may be used f or  pi pi ng 
si zes DN50 and l ess and f or  pi pi ng si zes DN50 t hr ough DN250 pr ovi ded t wo 
count er bal anci ng cl amps ar e used per  poi nt  of  pi pe suppor t .   Wher e mor e 
t han one r od i s used per  poi nt  of  pi pe suppor t ,  det er mi ne r od di amet er  i n 
accor dance wi t h r ef er enced st andar ds.

2. 6. 1. 3   C- Cl amps

Do not  use C- cl amps.

2. 6. 1. 4   I nser t s,  Concr et e

Use concr et e conf or mi ng t o MLI T- M i nser t s.   When appl i ed t o pi pi ng i n s i zes
 DN50 and l ar ger  and wher e ot her wi se r equi r ed by i mposed l oads,  i nser t  and 
wi r e a 305 mi l l i met er  l engt h of  13 mi l l i met er  r ei nf or ci ng r od t hr ough wi ng 
sl ot s.   Submi t  pr opr i et ar y- t ype cont i nuous i nser t s f or  appr oval .

2. 6. 2   Hor i zont al  Pi pe At t achment s

2. 6. 2. 1   Si ngl e Pi pes

Suppor t  pi pi ng i n s i zes t o and i ncl udi ng DN50 by conf or mi ng t o MLI T- M 
sol i d mal l eabl e i r on pi pe r i ngs,  except  t hat ,  use spl i t - band- t ype r i ngs i n 
s i zes up t o DN25.

Suppor t  pi pi ng i n s i zes t hr ough DN200 i ncl usi ve by conf or mi ng t o MLI T- M.

Use MLI T- M assembl i es on vapor - seal ed i nsul at ed pi pi ng and have an i nsi de 
di amet er  l ar ger  t han pi pe bei ng suppor t ed t o pr ovi de adequat e c l ear ance 
dur i ng pi pe movement .

Wher e t her mal  movement  of  a poi nt  i n a pi pi ng syst em DN100 and l ar ger  
woul d cause a hanger  r od t o def l ect  mor e t han 4 degr ees f r om t he ver t i cal  
or  wher e a hor i zont al  poi nt  movement  exceeds 13 mi l l i met er ,  use conf or mi ng 
t o MLI T- M.

Suppor t  pi pi ng i n s i zes l ar ger  t han DN200 wi t h conf or mi ng t o MLI T- M.

Use conf or mi ng t o MLI T- M shi el ds on al l  i nsul at ed pi pi ng.   Ensur e ar ea of  
t he suppor t i ng sur f ace i s such t hat  compr essi on def or mat i on of  i nsul at ed 
sur f aces does not  occur .   Rol l  away l ongi t udi nal  and t r ansver se shi el d 
edges f r om t he i nsul at i on.

Pr ovi de i nsul at ed pi pi ng wi t hout  vapor  bar r i er  on r ol l  suppor t s wi t h 
conf or mi ng t o MLI T- M saddl es.

Pr ovi de spr i ng suppor t s as i ndi cat ed.

2. 6. 2. 2   Par al l el  Pi pes

Use t r apeze hanger s f abr i cat ed f r om st r uct ur al  st eel  shapes,  wi t h U- bol t s,  
i n congest ed ar eas and wher e mul t i pl e pi pe r uns occur .   Ensur e st r uct ur al  
st eel  shapes [ conf or m t o suppl ement ar y st eel  r equi r ement s]  [ be of  
commer ci al l y avai l abl e,  pr opr i et ar y desi gn,  r ol l ed st eel ] .

2. 6. 3   Ver t i cal  Pi pe At t achment s

Ensur e ver t i cal  pi pe at t achment s ar e conf or mi ng t o MLI T- M.
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I ncl ude compl et e f abr i cat i on and at t achment  det ai l s of  any spr i ng suppor t s 
i n shop dr awi ngs.

2. 6. 4   Hanger  Rods and Fi xt ur es

Use onl y c i r cul ar  cr oss sect i on r od hanger s t o connect  bui l di ng st r uct ur e 
at t achment s t o pi pe suppor t  devi ces.   Use pi pe,  st r aps,  or  bar s of  
equi val ent  st r engt h f or  hanger s onl y wher e appr oved by t he Cont r act i ng 
Of f i cer .

Pr ovi de t ur nbuckl es,  swi ng eyes,  and cl evi ses as r equi r ed by suppor t  
syst em t o accommodat e t emper at ur e change,  pi pe accessi bi l i t y ,  and 
adj ust ment  f or  l oad and pi t ch.   Rod coupl i ngs ar e not  accept abl e.

2. 6. 5   Suppl ement ar y St eel

Wher e i t  i s  necessar y t o f r ame st r uct ur al  member s bet ween exi st i ng member s 
or  wher e st r uct ur al  member s ar e used i n l i eu of  commer ci al l y r at ed 
suppor t s,  desi gn and f abr i cat e such suppl ement ar y st eel  i n accor dance wi t h 
MLI T- M.

PART 3   EXECUTI ON

3. 1   PI PE I NSTALLATI ON

Submi t  cer t i f i cat es f or  pi pes,  val ves and speci al t i es showi ng conf or mance 
wi t h t est  r equi r ement s as cont ai ned i n t he r ef er ence st andar ds cont ai ned 
i n t hi s sect i on.   Pr ovi de cer t i f i cat es ver i f y i ng Sur f ace Resi st ance,  Shear  
and Tensi l e St r engt hs,  Temper at ur e Rat i ngs,  Bendi ng Test s,  Fl at t eni ng 
Test s and Tr ansver se Gui ded Wel d Bend Test s.

Fabr i cat e and i nst al l  pi pi ng syst ems i n accor dance wi t h JI S HB 40- 1 and 
JI S HB 40- 2.

Ensur e connect i ons bet ween st eel  pi pi ng and copper  pi pi ng ar e el ect r i cal l y 
i sol at ed f r om each ot her  wi t h [ di el ect r i c coupl i ngs ( or  uni ons) ]  [ f l anged 
wi t h gasket s]  r at ed f or  t he ser vi ce.

Make f i nal  connect i ons t o equi pment  wi t h [ uni ons]  [ f l anges]  pr ovi ded ever y 
30480 mi l l i met er  of  st r ai ght  r un.   Pr ovi de uni ons i n t he l i ne downst r eam 
of  scr ewed-  and wel ded- end val ves.

Ream al l  pi pe ends bef or e j oi nt  connect i ons ar e made.

Make scr ewed j oi nt s wi t h speci f i ed j oi nt  compound wi t h not  mor e t han t hr ee 
t hr eads showi ng af t er  j oi nt  i s  made up.

Appl y j oi nt  compounds t o t he mal e t hr ead onl y and exer ci se car e t o pr event  
compound f r om r eachi ng t he unt hr eaded i nt er i or  of  t he pi pe.

Pr ovi de scr ewed uni ons,  wel ded uni ons,  or  bol t ed f l anges wher ever  r equi r ed 
t o per mi t  conveni ent  r emoval  of  equi pment ,  val ves,  and pi pi ng accessor i es 
f r om t he pi pi ng syst em f or  mai nt enance.

Secur el y suppor t  pi pi ng syst ems wi t h due al l owance f or  t hr ust  f or ces,  
t her mal  expansi on and cont r act i on.   Do not  subj ect  t he syst em t o 
mechani cal ,  chemi cal ,  v i br at i onal  or  ot her  damage as speci f i ed i n MLI T- M.

Ensur e f i el d wel ded j oi nt s conf or m t o t he r equi r ement s of  t he JI S HB 40- 1
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and JI S HB 40- 2 and JI S B 8285.

[ Accompl i sh pr eheat  and post heat  t r eat ment  of  wel ds i n accor dance wi t h 
JI S B 8285.

] [ Take al l  necessar y pr ecaut i ons dur i ng i nst al l at i on of  f l exi bl e pi pe and 
hose i ncl udi ng f l ushi ng and pur gi ng wi t h wat er ,  st eam,  and compr essed ai r  
t o pr ecl ude bel l ows f ai l ur e due t o pi pe l i ne debr i s l odged i n bel l ows.   
Ensur e i nst al l at i on conf or ms t o manuf act ur er ' s i nst r uct i ons.

] 3. 2   VALVES

Pr ovi de val ves i n pi pi ng mai ns and al l  br anches and at  equi pment  wher e 
i ndi cat ed and as speci f i ed.

Pr ovi de val ves t o per mi t  i sol at i on of  br anch pi pi ng and each equi pment  
i t em f r om t he bal ance of  t he syst em.

Pr ovi de r i ser  and downcomer  dr ai ns above pi pi ng shut of f  val ves i n pi pi ng 
DN65 and l ar ger .   Tap and f i t  shut of f  val ve body wi t h a DN15 pl ugged gl obe 
val ve.

Pr ovi de val ves unavoi dabl y l ocat ed i n f ur r ed or  ot her  nor mal l y 
i naccessi bl e pl aces wi t h access panel s adequat el y s i zed f or  t he l ocat i on 
and l ocat ed so t hat  conceal ed i t ems may be ser vi ced,  mai nt ai ned,  or  
r epl aced.

3. 3   SUPPORTI NG ELEMENTS I NSTALLATI ON

Pr ovi de suppor t i ng el ement s i n accor dance wi t h t he r ef er enced codes and 
st andar ds.

Suppor t  pi pi ng f r om bui l di ng st r uct ur e.   Do not  suppor t  pi pi ng f r om r oof  
deck or  f r om ot her  pi pe.

Run pi pi ng  par al l el  wi t h t he l i nes of  t he bui l di ng.   Space and i nst al l  
pi pi ng and component s so t hat  a t hr eaded pi pe f i t t i ng may be r emoved 
bet ween adj acent  pi pes and so t hat  t her e i s no l ess t han DN15 of  c l ear  
space bet ween t he f i ni shed sur f ace and ot her  wor k and bet ween t he f i ni shed 
sur f ace of  par al l el  adj acent  pi pi ng.   Ar r ange hangar s on di f f er ent  
adj acent  ser vi ce l i nes r unni ng par al l el  wi t h each ot her  i n l i ne wi t h each 
ot her  and par al l el  t o t he l i nes of  t he bui l di ng.

I nst al l  pi pi ng suppor t  el ement s at  i nt er val s speci f i ed her ei naf t er ,  at  
l ocat i ons not  mor e t han 900 mi l l i met er  f r om t he ends of  each r unout ,  and 
not  over  300 mi l l i met er  f r om each change i n di r ect i on of  pi pi ng.

Base l oad r at i ng f or  al l  pi pe- hanger  suppor t s on i nsul at ed wei ght  of  l i nes 
f i l l ed wi t h wat er  and f or ces i mposed.   Def l ect i on per  span i s not  exceed 
sl ope gr adi ent  of  pi pe.   Ensur e suppor t s ar e i n accor dance wi t h t he 
f ol l owi ng mi ni mum r od si ze and maxi mum al l owabl e hanger  spaci ng f or  
speci f i ed pi pe.   For  concent r at ed l oads such as val ves,  r educe t he 
al l owabl e span pr opor t i onat el y:

            PI PE SI ZE ( DN)     ROD SI ZE     STEEL PI PE     COPPER PI PE
            MI LLI METER        MI LLI METER   MI LLI METER     MI LLI METER

            25 and smal l er        10           2500           1850
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            PI PE SI ZE ( DN)     ROD SI ZE     STEEL PI PE     COPPER PI PE
            MI LLI METER        MI LLI METER   MI LLI METER     MI LLI METER
            32 t o 40             10           3050           2500

            50                   10           3050           3050

            65 t o 90             13           3700           3700

            100 t o 125           16           5000           4300

            150                  20           5000           5000

            200 t o 300           22           6100           6100

            356 t o 457           25           6100           6100

            508 and over          32           6100           6100

Pr ovi de vi br at i on i sol at i on suppor t s wher e needed.   Ref er  t o Sect i on 
23 05 48. 00 40 VI BRATI ON AND SEI SMI C CONTROLS FOR HVAC PI PI NG AND 
EQUI PMENT wher e A/ C equi pment  and pi pi ng i s i nst al l ed.

Suppor t  ver t i cal  r i ser s i ndependent l y of  connect ed hor i zont al  pi pi ng,  
whenever  pr act i cabl e,  wi t h f i xed or  spr i ng suppor t s at  t he base and at  
i nt er val s t o accommodat e syst em r ange of  t her mal  condi t i ons.   Ensur e 
r i ser s have gui des f or  l at er al  st abi l i t y .   For  r i ser s subj ect  t o 
expansi on,  pr ovi de onl y one r i gi d suppor t  at  a poi nt  appr oxi mat el y 
one- t hi r d down f r om t he t op.   Pl ace cl amps under  f i t t i ngs unl ess ot her wi se 
speci f i ed.   Suppor t  car bon- st eel  pi pe at  each f l oor  and at  not  mor e t han 
4572 mi l l i met er  i nt er val s f or  pi pe DN50 and smal l er  and at  not  mor e t han 
6096 mi l l i met er  i nt er val s f or  pi pe DN65 and l ar ger .

3. 4   PENETRATI ONS

Pr ovi de ef f ect i ve sound st oppi ng and adequat e oper at i ng c l ear ance t o 
pr event  st r uct ur e cont act  wher e pi pi ng penet r at es wal l s,  f l oor s,  or  
cei l i ngs i nt o occupi ed spaces adj acent  t o equi pment  r ooms;  wher e s i mi l ar  
penet r at i ons occur  bet ween occupi ed spaces;  and wher e penet r at i ons occur  
f r om pi pe chases i nt o occupi ed spaces.   Occupi ed spaces i ncl ude space 
above cei l i ngs wher e no speci al  acoust i c t r eat ment  of  cei l i ng i s pr ovi ded.  
Fi ni sh penet r at i ons t o be compat i bl e wi t h sur f ace bei ng penet r at ed.

[ Accompl i sh sound st oppi ng and vapor - bar r i er  seal i ng of  pi pe shaf t s and 
l ar ge f l oor  and wal l  openi ngs by packi ng t o hi gh densi t y wi t h pr oper l y 
suppor t ed f i br ous- gl ass i nsul at i on or ,  wher e ambi ent  or  sur f ace 
t emper at ur es do not  exceed 49 degr ees C,  by f oami ng- i n- pl ace wi t h 
sel f - ext i ngui shi ng,  0. 9 k i l ogr am densi t y pol yur et hane f oam t o a dept h not  
l ess t han 152 mi l l i met er .   Fi ni sh f oam wi t h a r asp.   Ensur e vapor  bar r i er  
i s  not  l ess t han 3 mi l l i met er  t hi ck v i nyl  coat i ng appl i ed t o v i s i bl e and 
accessi bl e sur f aces.   Wher e hi gh t emper at ur es and f i r e st oppi ng ar e a 
consi der at i on,  use onl y mi ner al  wool  wi t h openi ngs cover ed by 1. 6 
mi l l i met er  sheet  met al .

] 3. 5   SLEEVES

Pr ovi de sl eeves wher e pi pi ng passes t hr ough r oof s,  masonr y,  concr et e wal l s 
and f l oor s.
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Cont i nuousl y [ wel d]  [ br aze]  s l eeves passi ng t hr ough st eel  decks t o t he 
deck.

Ensur e s l eeves t hat  ext end t hr ough f l oor s,  r oof s,  l oad bear i ng wal l s,  and 
f i r e bar r i er s ar e cont i nuous and f abr i cat ed f r om Schedul e 40 st eel  pi pe,  
wi t h wel ded anchor  l ugs.   For m al l  ot her  s l eeves by mol ded l i near  
pol yet hyl ene l i ner s or  s i mi l ar  mat er i al s t hat  ar e r emovabl e.  Ensur e 
di amet er  of  s l eeves i s l ar ge enough t o accommodat e pi pe,  i nsul at i on,  and 
j acket i ng wi t hout  t ouchi ng t he sl eeve and pr ovi des a mi ni mum 10 mi l l i met er  
c l ear ance.   I nst al l  a s l eeve si ze t o accommodat e mechani cal  and t her mal  
mot i on of  pi pe pr ecl udi ng t r ansmi ssi on of  v i br at i on t o wal l s and t he 
gener at i on of  noi se.

Pack t he space bet ween a pi pe,  bar e or  i nsul at ed,  and t he i nsi de of  a pi pe 
sl eeve or  a const r uct i on sur f ace penet r at i on sol i d wi t h a mi ner al  f i ber  
conf or mi ng t o JI S A 9504.   Pr ovi de t hi s packi ng wher ever  t he pi pi ng passes 
t hr ough f i r ewal l s,  equi pment  r oom wal l s,  f l oor s,  and cei l i ngs connect ed t o 
occupi ed spaces,  and ot her  l ocat i ons wher e sl eeves or  const r uct i on- sur f ace 
penet r at i ons occur  bet ween occupi ed spaces.   Wher e sl eeves or  const r uct i on 
sur f ace penet r at i ons occur  bet ween condi t i oned and uncondi t i oned spaces,  
f i l l  t he space bet ween a pi pe,  bar e or  i nsul at ed,  and t he i nsi de of  a pi pe 
sl eeve or  const r uct i on sur f ace penet r at i on wi t h an el ast omer  caul k t o a 
dept h of  13 mi l l i met er .   Ensur e al l  caul ked sur f aces ar e oi l -  and 
gr ease- f r ee.

Ensur e t hr ough- penet r at i on f i r e st op mat er i al s and met hods ar e i n 
accor dance wi t h I SO 834- 1.

Caul k ext er i or  wal l  s l eeves wat er t i ght  wi t h l ead and oakum or  mechani cal l y 
expandabl e chl or opr ene i nser t s wi t h mast i c- seal ed met al  component s.

Ensur e s l eeve hei ght  above r oof  sur f ace i s a mi ni mum of  305 and a maxi mum 
of  457 mi l l i met er .

3. 6   ESCUTCHEONS

Pr ovi de escut cheons at  al l  penet r at i ons of  pi pi ng i nt o f i ni shed ar eas.   
Wher e f i ni shed ar eas ar e separ at ed by par t i t i ons t hr ough whi ch pi pi ng 
passes,  pr ovi de escut cheons on bot h s i des of  t he par t i t i on.   Wher e 
suspended cei l i ngs ar e i nst al l ed,  pr ovi de pl at es at  t he under si de onl y of  
such cei l i ngs.   For  i nsul at ed pi pes,  sel ect   pl at es l ar ge enough t o f i t  
ar ound t he i nsul at i on.   Use chr ome- pl at ed escut cheons i n al l  occupi ed 
spaces and of  s i ze suf f i c i ent  t o ef f ect i vel y conceal  openi ngs i n bui l di ng 
const r uct i on.   Fi r ml y at t ach escut cheons wi t h set scr ews.

3. 7   FLASHI NGS

[ Pr ovi de f l ashi ngs at  penet r at i ons of  bui l di ng boundar i es by mechani cal  
syst ems and r el at ed wor k.

] 3. 8   UNDERGROUND PI PI NG I NSTALLATI ON

Pr i or  t o bei ng l ower ed i nt o a t r ench,  c l ean al l  pi pi ng,  v i sual l y i nspect ed 
f or  appar ent  def ect s,  and t apped wi t h a hammer  t o audi bl y det ect  hi dden 
def ect s.

Fur t her  i nspect  suspect  cast - f er r ous pi pi ng by pai nt i ng wi t h ker osene on 
ext er nal  sur f aces t o r eveal  cr acks.
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Di st i nct l y mar k def ect i ve mat er i al s f ound usi ng a r oad- t r af f i c  qual i t y 
yel l ow pai nt ;  pr ompt l y r emove def ect i ve mat er i al  f r om t he si t e.

Af t er  condui t  has been i nspect ed,  and not  l ess t han 48 hour s pr i or  t o 
bei ng l ower ed i nt o a t r ench,  coat  al l  ext er nal  sur f aces of  cast  f er r ous 
condui t  wi t h a compat i bl e bi t umi nous coat i ng f or  pr ot ect i on agai nst  
br acki sh gr ound wat er .   Appl y a s i ngl e coat ,  i n accor dance wi t h t he 
manuf act ur er ' s i nst r uct i ons,  t o r esul t  i n a dr y- f i l m t hi ckness of  not  l ess 
t han 0. 30 mi l l i met er .

Ensur e excavat i ons ar e dr y and cl ear  of  ext r aneous mat er i al s when pi pe i s 
bei ng l ai d.

Use wheel  cut t er s f or  cut t i ng of  pi pi ng or  ot her  machi nes desi gned 
speci f i cal l y f or  t hat  pur pose.   El ect r i c- ar c and oxyacet yl ene cut t i ng i s 
not  per mi t t ed.

Begi n l ayi ng of  pi pe at  t he l ow poi nt  of  a syst em.   When i n f i nal  
accept ance posi t i on,  ensur e i t  i s  t r ue t o t he gr ades and al i gnment  
i ndi cat ed,  wi t h unbr oken cont i nui t y of  i nver t .   Bl ocki ng and wedgi ng i s 
not  per mi t t ed.

[ Poi nt  bel l  or  gr ooved ends of  pi pi ng upst r eam. ]

Make changes i n di r ect i on wi t h l ong sweep f i t t i ngs.

Pr ovi de necessar y socket  c l ampi ng,  pi er s,  bases,  anchor s,  and t hr ust  
bl ocki ng.   Pr ot ect  r ods,  c l amps,  and bol t i ng wi t h a coat i ng of  bi t umen.

Suppor t  under gr ound pi pi ng bel ow suppor t ed or  suspended sl abs f r om t he 
sl ab wi t h a mi ni mum of  t wo suppor t s per  l engt h of  pi pe.   Pr ot ect  suppor t s 
wi t h a coat i ng of  bi t umen.

On excavat i ons t hat  occur  near  and bel ow bui l di ng f oot i ngs,  pr ovi de 
backf i l l i ng mat er i al  consi st i ng of  13800 ki l opascal  cur ed 
compr essi ve- st r engt h concr et e pour ed or  pr essur e- gr out ed up t o t he l evel  
of  t he f oot i ng.

Pr oper l y suppor t  ver t i cal  downspout s;  soi l ,  wast e,  and vent  st acks;  wat er  
r i ser s;  and si mi l ar  wor k on appr oved pi er s at  t he base and pr ovi ded wi t h 
appr oved st r uct ur al  suppor t s at t ached t o bui l di ng const r uct i on.

[ Pr ovi de cl eanout ,  f l ushi ng,  and obser vat i on r i ser s. ]

3. 9   HEAT TRACE CABLE I NSTALLATI ON

Fi el d appl y heat er  t ape and cut  t o f i t  as necessar y,  l i near l y al ong t he 
l engt h of  pi pe af t er  pi pi ng has been pr essur e t est ed and appr oved by t he 
Cont r act i ng Of f i cer .   Secur e t he heat er  t o pi pi ng wi t h [ cabl e t i es]  
[ f i ber gl ass t ape] .   Label  t her mal  i nsul at i on on t he out si de,  " El ect r i cal  
Heat  Tr ace. "

I nst al l  power  connect i on,  end seal s,  spl i ce k i t s and t ee ki t  component s 
pr ovi de a compl et e wor kabl e syst em.   Ter mi nat e connect i on t o t he 
t her most at  and ends of  t he heat  t ape i n a j unct i on box.   Ensur e cabl e and 
condui t  connect i ons ar e r ai nt i ght .
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3. 10   DI SI NFECTI ON

[ Di si nf ect  wat er  pi pi ng,  i ncl udi ng al l  val ves,  f i t t i ngs,  and ot her  
devi ces,  wi t h a sol ut i on of  chl or i ne and wat er .   Ensur e t he sol ut i on 
cont ai ns not  l ess t han 50 par t s per  mi l l i on ( ppm)  of  avai l abl e chl or i ne.   
Hol d sol ut i on f or  a per i od of  not  l ess t han 8 hour s,  af t er  whi ch t he 
sol ut i on cont ai ns not  l ess t han 10 ppm of  avai l abl e chl or i ne or  
r edi s i nf ect  t he pi pi ng.   Af t er  successf ul  st er i l i zat i on,  t hor oughl y f l ush 
t he pi pi ng bef or e pl aci ng i nt o ser vi ce.   Fl ushi ng i s compl et e when t he 
f l ush wat er  cont ai ns l ess t han 0. 5 ppm of  avai l abl e chl or i ne.   Wat er  f or  
di s i nf ect ed wi l l  be f ur ni shed by t he Gover nment .   Appr ove di sposal  of  
cont ami nat ed f l ush wat er  i n accor dance wi t h wr i t t en i nst r uct i ons r ecei ved 
f r om t he Envi r onment al  aut hor i t y havi ng j ur i sdi ct i on t hr ough t he 
Cont r act i ng Of f i cer  and al l  l ocal ,  St at e and Feder al  Regul at i ons. ]

[ Fl ush pi pi ng wi t h pot abl e wat er  unt i l  v i s i bl e gr ease,  di r t  and ot her  
cont ami nant s ar e r emoved ( v i sual  i nspect i on) . ]

3. 11   OPERATI ON AND MAI NTENANCE

Pr ovi de Oper at i on and Mai nt enance Manual s consi st ent  wi t h manuf act ur er ' s 
st andar d br ochur es,  schemat i cs,  pr i nt ed i nst r uct i ons,  gener al  oper at i ng 
pr ocedur es and saf et y pr ecaut i ons.   Submi t  t est  dat a t hat  i s  c l ear  and 
r eadi l y l egi bl e.

3. 12   PAI NTI NG OF NEW EQUI PMENT

Fact or y or  shop appl y new equi pment  pai nt i ng,  as speci f i ed her ei n,  and 
pr ovi ded under  each i ndi v i dual  sect i on.

3. 12. 1   Fact or y Pai nt i ng Syst ems

Manuf act ur er ' s st andar d f act or y pai nt i ng syst ems may be pr ovi ded subj ect  
t o cer t i f i cat i on t hat  t he f act or y pai nt i ng syst em appl i ed wi t hst ands 125 
hour s i n a sal t - spr ay f og t est ,  except  t hat  equi pment  l ocat ed out door s 
wi t hst and 500 hour s i n a sal t - spr ay f og t est .   Conduct  sal t - spr ay f og t est  
i s  i n accor dance wi t h Japanese I ndust r y St andar ds,  and f or  t hat  t est  t he 
accept ance cr i t er i a i s as f ol l ows:   i mmedi at el y af t er  compl et i on of  t he 
t est ,  t he i nspect ed pai nt  shows no si gns of  bl i s t er i ng,  wr i nkl i ng,  or  
cr acki ng,  and no l oss of  adhesi on;  and t he speci men shows no si gns of  r ust  
cr eepage beyond 3 mm on ei t her  s i de of  t he scr at ch mar k.

Ensur e t he f i l m t hi ckness of  t he f act or y pai nt i ng syst em appl i ed on t he 
equi pment  i s not  l ess t han t he f i l m t hi ckness used on t he t est  speci men.   
I f  manuf act ur er ' s st andar d f act or y pai nt i ng syst em i s bei ng pr oposed f or  
use on sur f aces subj ect  t o t emper at ur es above 50 degr ees C,  desi gn t he 
f act or y pai nt i ng syst em f or  t he t emper at ur e ser vi ce.

3. 12. 2   Shop Pai nt i ng Syst ems f or  Met al  Sur f aces

Cl ean,  pr et r eat ,  pr i me and pai nt  met al  sur f aces;  except  al umi num sur f aces 
need not  be pai nt ed.   Appl y coat i ngs t o c l ean dr y sur f aces.   Cl ean t he 
sur f aces t o r emove dust ,  di r t ,  r ust ,  oi l  and gr ease by wi r e br ushi ng and 
sol vent  degr easi ng pr i or  t o appl i cat i on of  pai nt ,  except  c l ean t o bar e 
met al ,  sur f aces subj ect  t o t emper at ur es i n excess of  50 degr ees C.

Wher e mor e t han one coat  of  pai nt  i s  speci f i ed,  appl y t he second coat  
af t er  t he pr ecedi ng coat  i s t hor oughl y dr y.   Li ght l y sand damaged pai nt i ng 
and r et ouch bef or e appl y i ng t he succeedi ng coat .   Sel ect ed col or  of  f i ni sh 
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coat  i s al umi num or  l i ght  gr ay.

a.   Temper at ur es Less Than 50 Degr ees C:   I mmedi at el y af t er  c l eani ng,  t he 
met al  sur f aces subj ect  t o t emper at ur es l ess t han 50 degr ees C r ecei ves 
one coat  of  pr et r eat ment  pr i mer  appl i ed t o a mi ni mum dr y f i l m 
t hi ckness of  0. 0076 mm,  one coat  of  pr i mer  appl i ed t o a mi ni mum dr y 
f i l m t hi ckness of  0. 0255 mm;  and t wo coat s of  enamel  appl i ed t o a 
mi ni mum dr y f i l m t hi ckness of  0. 0255 mm per  coat .

b.   Temper at ur es Bet ween 50 and 205 Degr ees C:   Met al  sur f aces subj ect  t o 
t emper at ur es bet ween 50 and 205 degr ees C Recei ves t wo coat s of  205 
degr ees C heat - r esi st i ng enamel  appl i ed t o a t ot al  mi ni mum t hi ckness 
of  0. 05 mm .

c.   Temper at ur es Gr eat er  Than 205 Degr ees C:   Met al  sur f aces subj ect  t o 
t emper at ur es gr eat er  t han 205 degr ees C r ecei ves t wo coat s of  315 
degr ees C heat - r esi st i ng pai nt  appl i ed t o a t ot al  mi ni mum dr y f i l m 
t hi ckness of  0. 05 mm.

        - -  End of  Sect i on - -
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[ SEI SMI C]  BRACI NG FOR HVAC
05/ 18,  CHG 2:  08/ 20

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

AMERI CAN CONCRETE I NSTI TUTE ( ACI )

ACI  355. 2 ( 2007)  Qual i f i cat i on of  Post - I nst al l ed 
Mechani cal  Anchor s i n Concr et e and 
Comment ar y

ACI  355. 4 ( 2011)  Qual i f i cat i on of  Post - I nst al l ed 
Adhesi ve Anchor s i n Concr et e ( ACI  355. 4)  
and Comment ar y

AMERI CAN I NSTI TUTE OF STEEL CONSTRUCTI ON ( AI SC)

AI SC 325 ( 2017)  St eel  Const r uct i on Manual

AMERI CAN SOCI ETY OF CI VI L ENGI NEERS ( ASCE)

ASCE 7- 16 ( 2017;  Er r at a 2018;  Supp 1 2018)  Mi ni mum 
Desi gn Loads and Associ at ed Cr i t er i a f or  
Bui l di ngs and Ot her  St r uct ur es

AMERI CAN WATER WORKS ASSOCI ATI ON ( AWWA)

AWWA C105/ A21. 5 ( 2018)  Pol yet hyl ene Encasement  f or  
Duct i l e- I r on Pi pe Syst ems

AWWA C116/ A21. 16 ( 2015)  Pr ot ect i ve Fusi on- Bonded Coat i ngs 
f or  t he I nt er i or  and Ext er i or  Sur f aces of  
Duct i l e- I r on and Gr ay I r on Fi t t i ngs

AWWA C153/ A21. 53 ( 2019)  Duct i l e- I r on Compact  Fi t t i ngs f or  
Wat er  Ser vi ce

AWWA C213 ( 2015)  Fusi on- Bonded Epoxy Coat i ng f or  t he 
I nt er i or  and Ext er i or  of  St eel  Wat er  
Pi pel i nes

ASTM I NTERNATI ONAL ( ASTM)

ASTM A36/ A36M ( 2019)  St andar d Speci f i cat i on f or  Car bon 
St r uct ur al  St eel

ASTM A53/ A53M ( 2020)  St andar d Speci f i cat i on f or  Pi pe,  
St eel ,  Bl ack and Hot - Di pped,  Zi nc- Coat ed,  
Wel ded and Seaml ess
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ASTM A153/ A153M ( 2023)  St andar d Speci f i cat i on f or  Zi nc 
Coat i ng ( Hot - Di p)  on I r on and St eel  
Har dwar e

ASTM A325 ( 2014)  St andar d Speci f i cat i on f or  
St r uct ur al  Bol t s,  St eel ,  Heat  Tr eat ed,  
120/ 105 ksi  Mi ni mum Tensi l e St r engt h

ASTM A490 ( 2014a)  St andar d Speci f i cat i on f or  
St r uct ur al  Bol t s,  Al l oy St eel ,  Heat  
Tr eat ed,  150 ksi  Mi ni mum Tensi l e St r engt h

ASTM A500/ A500M ( 2021a)  St andar d Speci f i cat i on f or  
Col d- For med Wel ded and Seaml ess Car bon 
St eel  St r uct ur al  Tubi ng i n Rounds and 
Shapes

ASTM A536 ( 1984;  R 2019;  E 2019)  St andar d 
Speci f i cat i on f or  Duct i l e I r on Cast i ngs

ASTM A563 ( 2021;  E 2022a)  St andar d Speci f i cat i on f or  
Car bon and Al l oy St eel  Nut s

ASTM A603 ( 2019)  St andar d Speci f i cat i on f or  
Zi nc- Coat ed St eel  St r uct ur al  Wi r e Rope

ASTM D1785 ( 2015;  E 2018)  St andar d Speci f i cat i on f or  
Pol y( Vi nyl  Chl or i de)  ( PVC) ,  Pl ast i c Pi pe,  
Schedul es 40,  80,  and 120

ASTM D2665 ( 2014)  St andar d Speci f i cat i on f or  
Pol y( Vi nyl  Chl or i de)  ( PVC)  Pl ast i c Dr ai n,  
Wast e,  and Vent  Pi pe and Fi t t i ngs

ASTM E488/ E488M ( 2015)  St andar d Test  Met hods f or  St r engt h 
of  Anchor s i n Concr et e and Masonr y El ement s

ASTM F891 ( 2016)  St andar d Speci f i cat i on f or  
Coext r uded Pol y ( Vi nyl  Chl or i de)  ( PVC)  
Pl ast i c Pi pe wi t h a Cel l ul ar  Cor e

ASTM F1554 ( 2020)  St andar d Speci f i cat i on f or  Anchor  
Bol t s,  St eel ,  36,  55,  and 105- ksi  Yi el d 
St r engt h

FEDERAL EMERGENCY MANAGEMENT AGENCY ( FEMA)

FEMA P- 414 ( Januar y 2004)  I nst al l i ng Sei smi c 
Rest r ai nt s f or  Duct  and Pi pe

I CC EVALUATI ON SERVI CE,  I NC.  ( I CC- ES)

I CC ES AC156 ( 2012)  Accept abl e Cr i t er i a f or  Sei smi c 
Cer t i f i cat i on by Shake- Tabl e Test i ng of  
Nonst r uct ur al  Component s

I CC ES AC193 ( 2012)  Accept ance Cr i t er i a f or  Mechani cal  
Anchor s i n Concr et e El ement s
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I NTERNATI ONAL CODE COUNCI L ( I CC)

I CC I BC ( 2021)  I nt er nat i onal  Bui l di ng Code

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S B 1186 ( 2013)  Set s of  Hi gh St r engt h Hexagon Bol t ,  
Hexagon Nut  and Pl ai n Washer s f or  Fr i ct i on 
Gr i p Joi nt s

JI S G 3101 ( 2020)  Rol l ed St eel s f or  Gener al  St r uct ur e

JI S G 3106 ( 2020)  Rol l ed St eel s f or  Wel ded St r uct ur e

JI S G 3114 ( 2022)  Hot - Rol l ed At mospher i c Cor r osi on 
Resi st i ng St eel s f or  Wel ded St r uct ur e

JI S G 3136 ( 2022)  Rol l ed St eel s f or  Bui l di ng St r uct ur e

JI S G 3444 ( 2021)  Car bon St eel  Tubes f or  Gener al  
St r uct ur e

JI S G 3466 ( 2021)  Car bon St eel  Squar e and Rect angul ar  
Tubes f or  Gener al  St r uct ur e

JI S G 3475 ( 2021)  Car bon St eel  Tubes f or  Bui l di ng 
St r uct ur e

METAL FRAMI NG MANUFACTURERS ASSOCI ATI ON ( MFMA)

MFMA- 4 ( 2004)  Met al  Fr ami ng St andar ds Publ i cat i on

NSF I NTERNATI ONAL ( NSF)

NSF/ ANSI  61 ( 2022)  Dr i nki ng Wat er  Syst em Component s -  
Heal t h Ef f ect s

SHEET METAL AND AI R CONDI TI ONI NG CONTRACTORS'  NATI ONAL ASSOCI ATI ON 
( SMACNA)

SMACNA 1981 ( 2008)  Sei smi c Rest r ai nt  Manual  Gui del i nes 
f or  Mechani cal  Syst ems,  3r d Edi t i on

U. S.  DEPARTMENT OF DEFENSE ( DOD)

UFC 3- 301- 01 ( 2023;  wi t h Change 1,  2023)  St r uct ur al  
Engi neer i ng

UFC 3- 301- 02 ( 2020)  Desi gn of  Ri sk Cat egor y V 
St r uct ur es,  Nat i onal  St r at egi c Mi l i t ar y 
Asset s

UFC 4- 010- 01 ( 2018;  wi t h Change 1,  2020)  DoD Mi ni mum 
Ant i t er r or i sm St andar ds f or  Bui l di ngs
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VI BRATI ON I SOLATI ON AND SEI SMI C CONTROL MANUFACTURERS ASSOCI ATI ON 
( VI SCMA)

VI SCMA 412 ( 2014)  I nst al l i ng Sei smi c Rest r ai nt s f or  
Mechani cal  Equi pment

1. 2   SYSTEM DESCRI PTI ON

1. 2. 1   Gener al  Requi r ement s

Appl y t he r equi r ement s f or  sei smi c pr ot ect i on measur es descr i bed i n t hi s 
sect i on and on t he dr awi ngs t o t he mechani cal  equi pment  and mechani cal  
syst ems bot h i nsi de and out si de of  t he bui l di ng al ong wi t h ext er i or  
ut i l i t i es and syst ems l i s t ed bel ow.   Wher e t her e i s a conf l i c t  bet ween t he 
speci f i cat i ons and t he dr awi ngs,  t he speci f i cat i ons wi l l  t ake pr ecedence.   
Accompl i sh r esi st ance t o l at er al  f or ces i nduced by ear t hquakes wi t hout  
consi der at i on of  f r i c t i on r esul t i ng f r om gr avi t y l oads.

1. 2. 2   Mechani cal  Equi pment

Mechani cal  equi pment  t o be sei smi cal l y pr ot ect ed must  i ncl ude t he 
f ol l owi ng i t ems t o t he ext ent  r equi r ed on t he dr awi ngs or  i n ot her  
sect i ons of  t hese speci f i cat i ons:

[ Equi pment / Component s wi t h I p = 1. 0]

Boi l er s and f ur naces St or age Tanks f or  Oi l  and Wat er

Wat er  Heat er s

Expansi on Ai r  Separ at or  Tanks Val ves and Fi t t i ngs f or  Pi pi ng

Heat  Exchanger s St eam- f ed Ki t chen Appl i ances

Wat er  Chi l l er  Uni t s Ther mal  St or age Uni t s

Cool i ng Tower s,  Evapor at i ve Cool er s,  
and Fl ui d Cool er s

Ai r  and Ref r i ger ant  Compr essor s

Comput er  Room Ai r  Condi t i oner s Ai r  Handl i ng Uni t s

Pumps wi t h Mot or s Lab Scr ubber s

Lar ge Commer ci al  Dr yer s Pol l ut i on Cont r ol  Equi pment

Gas Dr yer s Spl i t  Syst em DX Uni t s

Fl ash Tanks Uni t  Heat er s

Accumul at or  Tank Exhaust ,  Ret ur n and Mi sc.  Fans

Gas Cyl i nder s Sol ar  Heat i ng and Hot  Wat er  Uni t s

Br i dge Cr anes and Monor ai l s Pumps
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Ai r  Ter mi nal  Uni t s Uni t ar y HVAC Syst ems

Humi di f i er s Fan Coi l  Uni t s

St acks I nst r ument at i on and Cont r ol  f or  HVAC

Duct  Mount ed Coi l s Duct  Si l encer s

[ Equi pment / Component s wi t h I p = 1. 5 ( Desi gnat ed Sei smi c Syst ems)
I nser t  edi t ed l i s t  her e s i mi l ar  t o one above f or  I p = 1. 0]
[ Non- Mi ssi on Cr i t i cal  ( NMC)  Equi pment / Component s i n Ri sk Cat egor y V
I nser t  edi t ed l i s t  her e s i mi l ar  t o one above f or  I p = 1. 0]
[ Mi ssi on Cr i t i cal  Level  1  ( MC- 1)  Equi pment / Component s i n Ri sk Cat egor y V
I nser t  edi t ed l i s t  her e s i mi l ar  t o one above f or  I p = 1. 0]  
[ Mi ssi on Cr i t i cal  Level  2 ( MC- 2)  Equi pment / Component s i n Ri sk Cat egor y V
I nser t  edi t ed l i s t  her e s i mi l ar  t o one above f or  I p = 1. 0]

1. 2. 3   Mechani cal  Syst ems

Mechani cal  syst ems t o be sei smi cal l y pr ot ect ed must  i ncl ude t he f ol l owi ng 
i t ems t o t he ext ent  r equi r ed on t he dr awi ngs or  i n t hi s or  ot her  sect i ons 
of  t hese speci f i cat i ons:

[ Mechani cal  syst ems wi t h I p = 1. 0]

a.   Al l  Pi pi ng and Duct s I nsi de t he Bui l di ng Except  as Speci f i cal l y St at ed 
Bel ow  Under  " I t ems Not  Cover ed By  Thi s Sect i on" .

b.   Chi l l ed Wat er  Di st r i but i on Syst ems Out si de of  Bui l di ngs.

c.   St eam,  Wat er ,  Oi l ,  Gas and Fuel  Pi pi ng Out si de of  Bui l di ngs.

d.   Al l  Wat er  Suppl y Syst ems Out si de of  Bui l di ngs.

e.   St or m and Sani t ar y Sewer  Syst ems Out si de of  Bui l di ngs.

f .   Al l  Pr ocess Pi pi ng Out si de of  Bui l di ngs.

g.   Heat  Di st r i but i on Syst ems ( Suppl y,  Ret ur n,  and Condensat e Ret ur n)  
Out si de of  Bui l di ngs.

h.   Condenser  Wat er  and Ref r i ger ant  Pi pi ng Out si de t he Bui l di ng.

i .   Pneumat i c Tube Di st r i but i on Syst em Out si de of  Bui l di ngs.

j .   Col d St or age Ref r i ger at i on Syst ems Out si de of  Bui l di ngs.

k.   Fuel  St or age Tanks Out si de of  Bui l di ngs.

l .   Wat er  St or age Tanks Out si de of  Bui l di ngs.

m.   Duct wor k Out si de of  Bui l di ngs.

n.   St acks.

o.   [ _____]

[ Mechani cal  syst ems wi t h I p = 1. 5 ( Desi gnat ed Sei smi c Syst ems)
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I nser t  edi t ed l i s t  her e s i mi l ar  t o one above f or  I p = 1. 0]
[ Non- Mi ssi on Cr i t i cal  ( NMC)  Mechani cal  Syst ems i n Ri sk Cat egor y V 
I nser t  edi t ed l i s t  her e s i mi l ar  t o one above f or  I p = 1. 0]
[ Mi ssi on Cr i t i cal  Level  1  ( MC- 1)  Mechani cal  Syst ems i n Ri sk Cat egor y V
I nser t  edi t ed l i s t  her e s i mi l ar  t o one above f or  I p = 1. 0]  
[ Mi ssi on Cr i t i cal  Level  2 ( MC- 2)  Mechani cal  Syst ems i n Ri sk Cat egor y V
I nser t  edi t ed l i s t  her e s i mi l ar  t o one above f or  I p = 1. 0]

1. 2. 4   Cont r act or  Desi gned Br aci ng

Submi t  copi es of  t he desi gn cal cul at i ons wi t h t he dr awi ngs.   Cal cul at i ons 
must  be appr oved,  cer t i f i ed,  st amped and si gned by a r egi st er ed 
Pr of essi onal  St r uct ur al  Engi neer .  A non- U. S.  c i t i zen may qual i f y wi t h a 1 
Kyu Kenchi kushi  ( 1st  Cl ass Qual i f i ed Ar chi t ect ) ,  i n l i eu of  U. S.  l i censi ng 
qual i f i cat i ons.  Cal cul at i ons must  ver i f y t he capabi l i t y  of  st r uct ur al  
member s t o whi ch br aci ng i s at t ached f or  car r y i ng t he l oad f r om t he 
br ace.   Desi gn t he br aci ng i n accor dance wi t h UFC 3- 301- 01,  [ UFC 3- 301- 02
] ,  UFC 4- 010- 01 and addi t i onal  dat a f ur ni shed by t he Cont r act i ng Of f i cer .   
Resi st ance t o l at er al  f or ces i nduced by ear t hquakes must  be accompl i shed 
wi t hout  consi der at i on of  f r i c t i on r esul t i ng f r om gr avi t y l oads.   
UFC 3- 301- 01 uses par amet er s f or  t he bui l di ng,  not  f or  t he equi pment  i n 
t he bui l di ng;  t her ef or e,  cor r espondi ng adj ust ment s t o t he f or mul as must  be 
r equi r ed.   Loadi ngs det er mi ned usi ng UFC 3- 301- 01 ar e based on st r engt h 
desi gn;  t her ef or e,  AI SC 325 Speci f i cat i ons must  be used f or  t he desi gn.   
The br aci ng f or  t he mechani cal  equi pment  desi gnat ed i n par agr aph 1. 2. 2 and 
syst ems desi gnat ed i n par agr aph 1. 2. 3 must  be devel oped by t he Cont r act or .

[ Pr ovi de document at i on of  an i ndependent  desi gn r evi ew f or  mi ssi on 
cr i t i cal  ( MC)  equi pment  br aci ng desi gn.  Document at i on must  be si gned by 
t he i ndependent  r evi ewer  who must  al so be a r egi st er ed st r uct ur al  
engi neer . ]

1. 2. 5   I t ems Not  Cover ed By Thi s Sect i on

1. 2. 5. 1   Fi r e Pr ot ect i on Syst ems

I nst al l  sei smi c pr ot ect i on of  pi pi ng f or  f i r e pr ot ect i on syst ems as 
speci f i ed i n Sect i ons 21 30 00 FI RE PUMPS,  21 13 13 WET PI PE SPRI NKLER 
SYSTEMS,  FI RE PROTECTI ON,  21 13 16 DRY PI PE SPRI NKLER SYSTEMS,  FI RE 
PROTECTI ON,  21 13 18 PREACTI ON SPRI NKLER SYSTEMS,  FI RE PROTECTI ON,  and 
21 13 24. 00 10 AQUEOUS FI LM- FORMI NG FOAM ( AFFF)  FI RE PROTECTI ON SYSTEM.

1. 2. 5. 2   I t ems Requi r i ng No Sei smi c Rest r ai nt s

Sei smi c r est r ai nt s ar e not  r equi r ed f or  t he f ol l owi ng i t ems:

a.   Gas pi pi ng l ess t han 25 mm nomi nal  pi pe s i ze.

b.   Pi pi ng i n boi l er  and mechani cal  equi pment  r ooms l ess t han 32 mm 
nomi nal  pi pe s i ze.

c.   Al l  ot her  pi pi ng equal  t o or  l ess t han  80 mm nomi nal  pi pe s i ze.

d.   Rect angul ar  ai r  handl i ng duct s l ess t han 0. 56 squar e met er s i n cr oss 
sect i onal  ar ea.

e.   Round ai r  handl i ng duct s l ess t han 711 mm i n di amet er .

f .   Pi pi ng suspended by i ndi v i dual  hanger s 300 mm or  l ess i n l engt h f r om 
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t he t op of  pi pe t o t he bot t om of  t he suppor t i ng st r uct ur al  member  
wher e t he hanger  i s at t ached,  except  as not ed bel ow.

g.   Duct s suspended by hanger s 300 mm or  l ess i n l engt h f r om t he t op of  
t he duct  t o t he bot t om of  t he suppor t i ng st r uct ur al  member ,  except  as 
not ed bel ow.

I n exempt i ons f .  and g.  al l  hanger s must  meet  t he l engt h r equi r ement s.   I f  
t he l engt h r equi r ement  i s exceeded by one hanger  i n t he r un,  br ace t he 
ent i r e r un.   Sei smi cal l y pr ot ect  i nt er i or  pi pi ng and duct s not  l i s t ed 
above i n accor dance wi t h t he pr ovi s i ons of  t hi s speci f i cat i on.

Non- cr i t i cal  i t ems may r equi r e sei smi c r est r ai nt s i f  adj acent  t o cr i t i cal  
equi pment  or  syst ems t hat  must  r emai n oper at i onal  af t er  an ear t hquake and 
coul d be compr omi sed by i mpact  wi t h non- cr i t i cal  adj acent  component s.

1. 3   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  or  " S"  
c l assi f i cat i on.   Submi t t al s not  havi ng a " G"  or  " S"  c l assi f i cat i on ar e 
[ f or  Cont r act or  Qual i t y Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When 
used,  a code f ol l owi ng t he " G"  c l assi f i cat i on i dent i f i es t he of f i ce t hat  
wi l l  r evi ew t he submi t t al  f or  t he Gover nment . ]   Submi t  t he f ol l owi ng i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Coupl i ng and Br aci ng

Fl exi bl e Coupl i ngs or  Joi nt s

Equi pment  Rest r ai nt

Cont r act or  Desi gned Br aci ng;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

Coupl i ng and Br aci ng;  G[ ,  [ _____] ]

Fl exi bl e Coupl i ngs Or  Joi nt s;  G[ ,  [ _____] ]

Equi pment  Rest r ai nt ;  G[ ,  [ _____] ]

Cont r act or  Desi gned Br aci ng;  G[ ,  [ _____] ]

Snubber s

Anchor  Bol t s

Vi br at i on I sol at or s

SD- 05 Desi gn Dat a

Desi gn Cal cul at i ons

SD- 06 Test  Repor t s

Anchor  Bol t s;  G[ ,  [ _____] ]
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PART 2   PRODUCTS

2. 1   GENERAL DESI GN REQUI REMENTS

Submi t  det ai l ed sei smi c r est r ai nt  dr awi ngs f or  mechani cal  equi pment ,  duct  
syst ems,  pi pi ng syst ems and any ot her  mechani cal  syst ems al ong wi t h 
cal cul at i ons,  cat al og cut s,  t empl at es,  and er ect i on and i nst al l at i on 
det ai l s,  as appr opr i at e,  f or  t he i t ems l i s t ed bel ow.   I ndi cat e t hi ckness,  
t ype,  gr ade,  c l ass of  met al ,  and di mensi ons;  and show const r uct i on 
det ai l s,  r ei nf or cement ,  anchor age,  and i nst al l at i on wi t h r el at i on t o t he 
bui l di ng const r uct i on.   Cal cul at i ons must  be st amped,  by a r egi st er ed 
st r uct ur al  engi neer ,  and ver i f y t he capabi l i t y  of  st r uct ur al  member s t o 
whi ch br aci ng i s at t ached f or  car r y i ng t he l oad f r om t he br ace.   I ncl ude 
dr awi ng f or  Mi ssi on Cr i t i cal  Equi pment  i ndi cat i ng t he equi pment  l ocat i on 
i n t he f aci l i t y  suf f i c i ent  t o be used f or  t he i nst al l at i on.   Desi gn must  
be based on act ual  equi pment  and syst em l ayout .   Desi gn must  i ncl ude 
cal cul at ed dead l oads,  st at i c sei smi c l oads and capaci t y of  mat er i al s 
ut i l i zed f or  t he connect i on of  t he equi pment  or  syst em t o t he st r uct ur e.   
Anal ysi s must  det ai l  anchor i ng met hods.

2. 2   EQUI PMENT RESTRAI NT

Equi pment  must  be r i gi dl y or  f l exi bl y mount ed as i ndi cat ed i n t he 
speci f i cat i ons and/ or  dr awi ngs dependi ng on vi br at i on i sol at i on 
r equi r ement s as f ol l ows bel ow.

Roof  mount ed equi pment  such as cool i ng t ower s and condenser s,  bot h 
v i br at i on i sol at ed and noni sol at ed,  must  have suppor t  member s desi gned and 
anchor ed t o bui l di ng st r uct ur al  st eel  or  concr et e as r equi r ed f or  sei smi c 
r est r ai nt  and wi nd l oads.

2. 2. 1   Ri gi dl y ( Base and Suspended)  Mount ed Equi pment

HVAC equi pment  f ur ni shed under  t hi s cont r act  must  be [ r i gi dl y mount ed]  
[ r i gi dl y mount ed usi ng cast - i n- pl ace anchor  bol t s or  post - i nst al l ed 
anchor s]  t hat  ar e qual i f i ed f or  ear t hquake l oadi ng i n accor dance wi t h 
ACI  355. 2 and ACI  355. 4.   Anchor  bol t s must  conf or m t o ASTM F1554 or  
JI S B 1186.   For  any r i gi d equi pment  whi ch i s r i gi dl y anchor ed,  pr ovi de 
f l exi bl e j oi nt s f or  pi pi ng,  duct wor k,  el ect r i cal  condui t ,  et c. ,  t hat  ar e 
capabl e of  accommodat i ng di spl acement s equal  t o t he f ul l  wi dt h of  t he 
j oi nt  i n bot h or t hogonal  di r ect i ons.  Suspended equi pment  br aci ng 
at t achment s shoul d be l ocat ed j ust  above t he cent er  of  gr avi t y t o mi ni mi ze 
swi ngi ng.   Use t he r at i o of  t he over t ur ni ng moment  f r om sei smi c f or ces t o 
t he r esi st i ng moment  due t o gr avi t y l oads t o det er mi ne i f  over t ur ni ng 
f or ces need t o be consi der ed i n t he s i z i ng of  anchor  bol t s.   Pr ovi de 
cal cul at i ons t o ver i f y t he adequacy of  t he anchor  bol t s f or  combi ned shear  
and over t ur ni ng.

Roof  mount ed HVAC equi pment  r oof  cur bs,  f r ami ng and at t achment  t o 
equi pment  and st r uct ur e must  be desi gned and br aced t o wi t hst and sei smi c 
l oads.   [ Mi ssi on cr i t i cal  base mount ed and suspended equi pment  f or  Ri sk 
Cat egor y ( RC)  V, ]  Desi gnat ed Sei smi c Syst ems ( DSS)  assi gned t o Sei smi c 
Desi gn Cat egor y ( SDC)  C,  D,  E,  or  F and Ri sk Cat egor y I V component s needed 
f or  cont i nued oper at i on af t er  an ear t hquake must  have t wo nut s pr ovi ded on 
each anchor  bol t .
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2. 2. 2   Nonr i gi d or  Fl exi bl y- Mount ed Equi pment

Sel ect  v i br at i on i sol at i on devi ces so t hat  t he maxi mum movement  of  
equi pment  f r om t he st at i c def l ect i on poi nt  i s  6 mm.   Equi pment  f l exi bl y 
mount ed on vi br at i on i sol at or s must  have a bumper  r est r ai nt  or  snubber  i n 
each hor i zont al  di r ect i on and ver t i cal  r est r ai nt s must  be pr ovi ded wher e 
r equi r ed t o r esi st  over t ur ni ng.  I sol at or  housi ng and r est r ai nt s must  be 
const r uct ed of  duct i l e mat er i al s.  A v i scoel ast i c pad or  s i mi l ar  mat er i al  
of  appr opr i at e t hi ckness must  be used bet ween t he bumper  and component s t o 
l i mi t  t he i mpact  l oad.  Rest r ai nt s must  be desi gned t o r esi st  t he 
cal cul at ed hor i zont al  l at er al  and ver t i cal  f or ces.

Spr i ng v i br at i on i sol at or s must  be sei smi cal l y r at ed,  r est r ai ned i sol at or s 
f or  equi pment  subj ect  t o l oad var i at i ons and l ar ge ext er nal  f or ces.   The 
sei smi cal l y r at ed housi ng must  be si zed t o meet  or  exceed t he f or ce 
r equi r ement s appl i cabl e t o t he pr oj ect  and meet  t he r equi r ed i sol at i on 
cr i t er i a.   Spr i ng v i br at i on i sol at or  manuf act ur er ' s wi l l  be a member  of  
VI SCMA.   Desi gn f or ce,  Fp,  must  be doubl ed f or  v i br at i on i sol at or s wi t h an 
ai r  gap gr eat er  t han 0. 25 i nches as speci f i ed i n ASCE 7- 16,  Chapt er  13.  
Housed spr i ngs must  not  be used f or  sei smi c r est r ai nt  appl i cat i ons because 
t hey cannot  r esi st  upl i f t .

2. 3   BOLTS AND NUTS

Hex head bol t s,  and heavy hexagon nut s must  be ASTM A325 or  JI S B 1186,   
or  ASTM A490  or  JI S B 1186  bol t s and ASTM A563 or  JI S B 1186  nut s.   
Pr ovi de bol t s and nut s gal vani zed i n accor dance wi t h ASTM A153/ A153M when 
used under gr ound or  exposed t o weat her .

2. 4   FLEXI BLE JOI NTS

Fl exi bl e j oi nt s must  have same pr essur e and t emper at ur e r at i ngs as 
adj oi ni ng pi pe.   Br ai ded hoses must  not  be used wher e t her e i s t or s i onal  
or  axi al  movement  unl ess manuf act ur er  al l ows i t .

2. 4. 1   Br ai ded Hose Expansi on Joi nt

Br ai ded hose expansi on j oi nt ( s)  must  be i nst al l ed i n t he l ocat i ons 
i ndi cat ed on t he dr awi ngs and as r equi r ed t o accommodat e any t her mal  
expansi on,  cont r act i on or  sei smi c movement  of  t he pi pi ng syst em.  Joi nt s 
must  consi st  of  t wo par al l el  sect i ons of  cor r ugat ed met al  hose,  compat i bl e 
br ai d,  and 180 degr ee r et ur n bend wi t h i nl et  and out l et  connect i ons.  Fi el d 
f abr i cat ed l oops ar e not  accept abl e.   Br ai ded hose expansi on j oi nt ( s)  must  
be i nst al l ed i n t he l ocat i ons i ndi cat ed on t he dr awi ngs and as r equi r ed t o 
accommodat e any t her mal  expansi on,  cont r act i on or  sei smi c movement  of  t he 
pi pi ng syst em.  Joi nt s must  consi st  of  t wo par al l el  sect i ons of  cor r ugat ed 
met al  hose,  compat i bl e br ai d,  and 180 degr ee r et ur n bend wi t h i nl et  and 
out l et  connect i ons.  Fi el d f abr i cat ed l oops must  not  be accept abl e.   
Br ai ded hose i n a 60 degr ee f l exi bl e V l oop ar r angement  must  be used f or  
smal l  di amet er  pi pe connect i ons t o coi l s i n var i abl e- ai r - vol ume 
( VAV) t er mi nal  uni t s and f an coi l  uni t s i nst al l ed i n suspended duct wor k 
whet her  br aced or  unbr aced.

Al l  br ai ded hose expansi on j oi nt s must  be manuf act ur ed i n accor dance wi t h 
t he document ed manuf act ur er s wel d pr ocedur e speci f i cat i ons.   The pr ocedur e 
qual i f i cat i on r ecor d must  be used t o document  t he execut i on of  t hi s 
pr ocedur e and must  f ol l ow t he gener al  " gui del i nes"  of  ASME Sect i on I X.   
Each i ndi v i dual  wel der  must  conf or m t o t he i n- house pr ocedur e 
qual i f i cat i on r ecor d and be qual i f i ed pr i or  t o each pr oduct i on l ot .   The 
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t est i ng of  each i ndi v i dual  wel der  must  be document ed i n a wel di ng 
pr ocedur e qual i f i cat i on r ecor d.

2. 4. 1. 1   Cor r ugat ed Hose

Cor r ugat ed hose must  be [ Type [ 304]  [ 321]  [ 316]  st ai nl ess st eel ]  [ br onze] .  
Br ai d must  be [ Type 304 st ai nl ess st eel  f or  any ser i es 300 st ai nl ess st eel  
hose]  [ br onze f or  any br onze hose] .  Fi t t i ngs mat er i al s of  const r uct i on and 
end f i t t i ng t ype must  be consi st ent  wi t h pi pe mat er i al  and equi pment /  pi pe 
connect i on f i t t i ngs.   Copper  f i t t i ngs must  not  be at t ached t o st ai nl ess 
st eel  hose.

2. 4. 1. 2   Fl exi bl e Hose Expansi on Loops

Fl exi bl e hose expansi on l oops must  have a f act or y suppl i ed,  hanger  /  
suppor t  l ug l ocat ed at  t he bot t om of  t he 180deg r et ur n.  [ Fl exi bl e hose 
expansi on l oop( s)  must  be f ur ni shed wi t h a pl ugged FPT t o be used f or  a 
dr ai n or  ai r  r el ease vent . ]   Fl exi bl e hose expansi on l oop( s)  must  be r at ed 
wi t h an oper at i ng pr essur e whi ch i s t he same as t he adj oi ni ng pi pe.  The 
oper at i ng pr essur e must  be based on bur st  pr essur e wi t h a 4 t o 1 saf et y 
f act or .  [ For  st eam ser vi ce,  t he oper at i ng pr essur e must  be based on bur st  
pr essur e wi t h a 8 t o 1 saf et y f act or . ]

2. 4. 2   Doubl e Bal l  Fl exi bl e Expansi on Joi nt

I nst al l  f l exi bl e expansi on j oi nt s manuf act ur ed of  duct i l e i r on conf or mi ng 
t o t he mat er i al  r equi r ement s of  ASTM A536 and AWWA C153/ A21. 53 i n t he 
l ocat i ons i ndi cat ed on t he dr awi ngs.   Pr ovi de f oundr y cer t i f i cat i on of  
mat er i al  upon r equest .   Each f l exi bl e expansi on j oi nt  must  be pr essur e 
t est ed pr i or  t o shi pment  agai nst  i t s  own r est r ai nt  t o a mi ni mum of  350 psi  
( 250 psi  f or  f l exi bl e expansi on j oi nt s 2 i nch and 30 i nches di amet er  and 
l ar ger . )  A mi ni mum 2: 1 saf et y f act or ,  det er mi ned f r om t he publ i shed 
pr essur e r at i ng,  must  appl y.  Fact or y Mut ual  Appr oval  f or  t he 3 i nch 
t hr ough 12 i nch si zes i s r equi r ed.   Each f l exi bl e expansi on j oi nt  must  
consi st  of  an expansi on j oi nt  desi gned and cast  as an i nt egr al  par t  of  a 
bal l  and socket  t ype f l exi bl e j oi nt ,  havi ng a mi ni mum per  bal l  def l ect i on 
of :  20º ,  2"  -   12" ;  15º ,  14"  -  36" ;  12º ,  42" - 48"  and 4- i nches mi ni mum 
expansi on.  Addi t i onal  expansi on sl eeves must  be avai l abl e and easi l y added 
or  r emoved at  t he f act or y or  i n t he f i el d.  Bot h st andar di zed mechani cal  
j oi nt  and f l ange end connect i ons must  be avai l abl e.

2. 4. 2. 1   I nt er nal  Sur f aces

Li ne al l  i nt er nal  sur f aces ( wet t ed par t s)  wi t h a mi ni mum of  15 mi l s of  
f usi on bonded epoxy conf or mi ng t o t he appl i cabl e r equi r ement s of  AWWA C213.   
Seal i ng gasket s must  be const r uct ed of  EPDM.   The coat i ng must  meet  
NSF/ ANSI  61.

2. 4. 2. 2   Ext er i or  Sur f aces

Coat  ext er i or  sur f aces wi t h a mi ni mum of  6 mi l s of  f usi on bonded epoxy 
conf or mi ng t o t he appl i cabl e r equi r ement s of  AWWA C116/ A21. 16.   I ncl ude 
appr opr i at el y s i zed pol yet hyl ene sl eeves,  meet i ng AWWA C105/ A21. 5,  f or  
di r ect  bur i ed appl i cat i ons.

2. 4. 3   Doubl e Bal l  Fl exi bl e Expansi on Joi nt  Gr avi t y Dr ai n ( Non- Pr essur i zed)

Fl exi bl e expansi on j oi nt s gr avi t y dr ai n must  be i nst al l ed i n t he l ocat i ons 
i ndi cat ed on t he dr awi ngs and must  be manuf act ur ed of  pvc.  Al l  connect i ons 
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whet her  sol vent  wel d or  mechani cal  must  be r est r ai ned t o al l ow movement  t o 
be t r ansf er r ed t o expansi on j oi nt .  Each bal l  must  al l ow up t o 15 degr ees 
def l ect i on.

End connect i on out si de di amet er s must  be compat i bl e wi t h ASTM D1785,  
ASTM D2665 and ASTM F891 PVC pi pe and ar e t o be sol vent  wel ded.

2. 5   SWAY BRACI NG MATERI ALS

Mat er i al  used f or  member s l i s t ed [ i n t hi s sect i on]  [ and]  [ on t he 
dr awi ngs] ,  must  be st r uct ur al  st eel  conf or mi ng wi t h t he f ol l owi ng:

a.   Pl at es,  r ods,  and r ol l ed shapes,  ASTM A36/ A36M or  JI S G 3101,  
JI S G 3106,  JI S G 3114,  JI S G 3136.

b.   Wi r e r ope,  ASTM A603 pr e- st r et ched.   [ Cl ass B gal v coat i ng] [ Cl ass C 
gal v coat i ng]  Fer r ul e c l amps must  be qual i f i ed by t est i ng f or  use i n 
sei smi c appl i cat i ons per  VI SCMA 412.   A mi ni mum of  t wo cl amps ar e 
r equi r ed on each end of  wi r e r ope.

c.   Tubes,  ASTM A500/ A500M,  Gr ade B.  or  JI S G 3444,  JI S G 3475

d.   Pi pes,  ASTM A53/ A53M,  Gr ade B or  JI S G 3444,  JI S G 3466.

e.   Angl es,  ASTM A36/ A36M or  JI S G 3101,  JI S G 3106,  JI S G 3114,  JI S G 3136.

f .   Channel s ( St r ut s)  wi t h i n- t ur ned l i ps and associ at ed har dwar e f or  
f ast eni ng t o channel s at  r andom poi nt s conf or mi ng t o MFMA- 4

2. 6   MULTI DI RECTI ONAL SEI SMI C SNUBBERS

I nst al l  mul t i di r ect i onal  sei smi c snubber s empl oyi ng el ast omer i c pads on 
[ f l oor -  or  s l ab- mount ed equi pment ]  [ and]  [ l ar ge pi pi ng]  as det ai l ed on 
dr awi ngs.  These snubber s must  pr ovi de 6 mm  f r ee ver t i cal  and hor i zont al  
movement  f r om t he st at i c def l ect i on poi nt .   Snubber  medi um must  consi st  of  
mul t i pl e pads of  cot t on duct  and neopr ene or  ot her  sui t abl e mat er i al s 
ar r anged ar ound a f l anged st eel  t r unni on so bot h hor i zont al  and ver t i cal  
f or ces ar e r esi st ed by t he snubber  medi um.

PART 3   EXECUTI ON

3. 1   COUPLI NG AND BRACI NG

a.   Submi t  det ai l  dr awi ngs,  as speci f i ed her e and t hr oughout  t hi s 
speci f i cat i on,  al ong wi t h cat al og cut s,  t empl at es,  and er ect i on and 
i nst al l at i on det ai l s,  as appr opr i at e,  f or  t he i t ems l i s t ed.   
Submi t t al s must  be compl et e i n det ai l ;  must  i ndi cat e t hi ckness,  t ype,  
gr ade,  c l ass of  met al ,  and di mensi ons;  and must  show const r uct i on 
det ai l s,  r ei nf or cement ,  anchor age,  and i nst al l at i on wi t h r el at i on t o 
t he bui l di ng const r uct i on.

b.   Pr ovi de coupl i ng i nst al l at i on conf or mi ng t o t he det ai l s shown on t he 
dr awi ngs.   Pr ovi s i ons of  t hi s par agr aph appl y t o al l  pi pi ng wi t hi n a 
1. 5 m l i ne ar ound out si de of  bui l di ng unl ess bur i ed i n t he gr ound.   
Pi pi ng gr ouped f or  suppor t  on t r apeze- t ype hanger s must  be br aced at  
t he most  f r equent  i nt er val  as det er mi ned by appl y i ng t he r equi r ement s 
of  t hi s speci f i cat i on t o each pi pi ng r un on t he common suppor t .

c.   Si ze br aci ng component s as r equi r ed f or  t he t ot al  l oad car r i ed by t he 
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common suppor t s.   Br aci ng r i gi dl y at t ached t o pi pe f l anges,  or  
s i mi l ar ,  must  not  be used wher e i t  woul d i nt er f er e wi t h t her mal  
expansi on of  pi pi ng.

d.   Adj ust  i sol at or s and r est r ai nt s af t er  pi pi ng syst ems has been f i l l ed 
and equi pment  i s at  i t s  oper at i ng wei ght ,  f ol l owi ng t he manuf act ur er ' s 
wr i t t en i nst r uct i ons.

e.   I nst al l  cabl es at  a 45- degr ee sl ope.  Wher e i nt er f er ence i s pr esent ,  
t he s l ope may be mi ni mum of  30 degr ees or  a maxi mum of  60 degr ees per  
VI SCMA 412.

3. 2   BUI LDI NG DRI FT

Pr ovi de j oi nt s capabl e of  accommodat i ng sei smi c di spl acement s f or  ver t i cal  
pi pi ng bet ween f l oor s of  t he bui l di ng,  wher e pi pes pass t hr ough a bui l di ng 
sei smi c or  expansi on j oi nt ,  or  wher e r i gi dl y suppor t ed pi pes connect  t o 
equi pment  wi t h v i br at i on i sol at or s.   Pr ovi de hor i zont al  pi pi ng acr oss 
expansi on j oi nt s t o accommodat e t he r esul t ant  of  t he dr i f t s of  each 
bui l di ng uni t  i n each or t hogonal  di r ect i on.   For  t hr eaded pi pi ng,  pr ovi de 
swi ng j oi nt s made of  t he same pi pi ng mat er i al .   For  pi pi ng wi t h 
manuf act ur ed bal l  j oi nt s t he sei smi c dr i f t  must  be [ 0. 015]  [ _____]  met er s 
per  met er  of  hei ght  above t he base wher e t he sei smi c separ at i on occur s;  
t hi s dr i f t  val ue must  be used i n pl ace of  t he expansi on gi ven i n t he 
manuf act ur er ' s sel ect i on t abl e.

3. 3   FLEXI BLE COUPLI NGS OR JOI NTS

3. 3. 1   Bui l di ng Pi pi ng

Pr ovi de f l exi bl e coupl i ngs or  j oi nt s i n bui l di ng pi pi ng at  bot t om of  al l  
pi pe r i ser s f or  pi pe l ar ger  t han 90 mm i n di amet er .   Lat er al l y br ace 
f l exi bl e coupl i ngs or  j oi nt s wi t hout  i nt er f er i ng wi t h t he act i on of  t he 
f l exi bl e coupl i ng or  j oi nt .   Cast  i r on wast e and vent  pi pi ng need onl y 
compl y wi t h t hese pr ovi s i ons when caul ked j oi nt s ar e used.   Fl exi bl e bel l  
and spi got  pi pe j oi nt s usi ng r ubber  gasket s may be used at  each br anch 
adj acent  t o t ees and el bows f or  under gr ound wast e pi pi ng i nsi de of  
bui l di ng t o sat i sf y t hese r equi r ement s.

3. 3. 2   Under gr ound Pi pi ng

I nst al l  f l exi bl e coupl i ng i n under gr ound pi pi ng and 100 mm or  l ar ger  
condui t ,  except  heat  di st r i but i on syst em,  wher e t he pi pi ng ent er s t he 
bui l di ng.   Pr ovi de coupl i ngs t hat  accommodat e [ _____]  mm of  r el at i ve 
movement  bet ween t he pi pe and t he bui l di ng i n any di r ect i on.   Pr ovi de 
addi t i onal  f l exi bl e coupl i ngs wher e shown on t he dr awi ngs.

3. 4   PI PE SLEEVES

Si ze pi pe sl eeves i n i nt er i or  non- f i r e r at ed wal l s as i ndi cat ed on t he 
dr awi ngs t o pr ovi de cl ear ances t hat  wi l l  per mi t  di f f er ent i al  movement  of  
pi pi ng wi t hout  t he pi pi ng st r i k i ng t he pi pe sl eeve.   Pi pe sl eeves i n f i r e 
r at ed wal l s must  conf or m t o t he r equi r ement s i n Sect i on 07 84 00 
FI RESTOPPI NG.

3. 5   SPREADERS

Pr ovi de spr eader s bet ween adj acent  pi pi ng r uns t o pr event  cont act  dur i ng 
sei smi c act i v i t y whenever  pi pe or  i nsul at ed pi pe sur f aces ar e l ess t han 
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[ 100] [ _____]  mm apar t .   Appl y spr eader s at  same i nt er val  as sway br aces at  
an equal  di st ance bet ween t he sway br aces.   I f  r ack t ype hanger s ar e used 
wher e t he pi pes ar e r est r ai ned f r om cont act  by mount i ng t o t he r ack,  
spr eader s ar e not  r equi r ed f or  pi pes mount ed i n t he r ack.   Appl y spr eader s 
t o sur f ace of  bar e pi pe and over  i nsul at i on on i nsul at ed pi pes ut i l i z i ng 
hi gh- densi t y i nser t s and pi pe pr ot ect i on shi el ds i n accor dance wi t h t he 
r equi r ement s of  Sect i on 23 07 00 THERMAL I NSULATI ON FOR MECHANI CAL SYSTEMS.

3. 6   SWAY BRACES FOR PI PI NG

Pr ovi de sway br aces t o pr event  movement  of  t he pi pes under  sei smi c 
l oadi ng.   Pr ovi de br aces i n bot h t he l ongi t udi nal  and t r ansver se 
di r ect i ons,  r el at i ve t o t he axi s of  t he pi pe.   Pr ovi de suf f i c i ent  br aces 
f or  equi pment  t o r esi st  a hor i zont al  f or ce as speci f i ed i n UFC 3- 301- 01[
UFC 3- 301- 02]  wi t hout  exceedi ng saf e wor ki ng st r ess of  br aci ng 
component s.   Pr ovi de br aci ng t hat  does not  i nt er f er e wi t h t her mal  
expansi on r equi r ement s f or  t he pi pes as descr i bed i n ot her  sect i ons of  
t hese speci f i cat i ons.   For  sei smi c anal ysi s of  hor i zont al  pi pes,  t he 
equi val ent  st at i c f or ce shoul d be consi der ed t o act  concur r ent l y wi t h t he 
f ul l  dead l oad of  t he pi pe,  i ncl udi ng cont ent s.

3. 6. 1   Tr ansver se Sway Br aci ng

Pr ovi de t r ansver se sway br aci ng f or  st eel  and copper  pi pe at  i nt er val s not  
t o exceed t hose shown on t he dr awi ngs.   Al l  r uns ( l engt h of  pi pe bet ween 
end j oi nt s)  must  have a mi ni mum of  t r ansver se br aci ng at  each end.   
Pr ovi de t r ansver se sway br aci ng f or  pi pes of  mat er i al s ot her  t han st eel  
and copper  at  i nt er val s not  t o exceed t he hanger  spaci ng as speci f i ed i n 
Sect i on 22 00 00 PLUMBI NG,  GENERAL PURPOSE.

3. 6. 2   Longi t udi nal  Sway Br aci ng

Pr ovi de l ongi t udi nal  sway br aci ng at  12 m i nt er val s unl ess ot her wi se 
i ndi cat ed.   Al l  r uns ( l engt h of  pi pe bet ween end j oi nt s)  must  have one 
l ongi t udi nal  br ace mi ni mum.   Const r uct  sway br aces i n accor dance wi t h t he 
dr awi ngs.   Do not  use br anch l i nes,  wal l s,  or  f l oor s as sway br aces.

3. 6. 3   Ver t i cal  Runs

Run i s def i ned as l engt h of  pi pe bet ween end j oi nt s.   Do not  br ace 
ver t i cal  r uns of  pi pi ng no mor e t han 3 m ver t i cal  i nt er val s.   Br aces f or  
ver t i cal  r uns must  be above t he cent er  of  gr avi t y of  t he segment  bei ng 
br aced.   Fl exi bl e coupl i ngs shoul d be pr ovi ded at  t he bot t oms of  r i ser s 
f or  pi pes l ar ger  t han 3. 5 i n.  ( 89 mm)  i n di amet er .   Fl exi bl e coupl i ngs and 
expansi on j oi nt s shoul d be br aced l at er al l y and l ongi t udi nal l y unl ess such 
br aci ng woul d i nt er f er e wi t h t he act i on of  t he coupl i ngs or  j oi nt s.  When 
pi pes ent er  bui l di ngs,  f l exi bl e coupl i ngs shoul d be pr ovi ded t o al l ow f or  
r el at i ve movement  bet ween t he soi l  and bui l di ng.   Const r uct  al l  sway 
br aces i n accor dance wi t h t he dr awi ngs.   At t ach sway br aces t o t he 
st r uct ur al  syst em.   Do not  connect  t o br anch l i nes,  wal l s,  or  f l oor s.

3. 6. 4   Cl amps and Hanger s

Appl y c l amps or  hanger s on uni nsul at ed pi pes di r ect l y t o pi pe.   I nsul at ed 
pi pi ng must  have cl amps or  hanger s appl i ed over  i nsul at i on i n accor dance 
wi t h Sect i on 23 07 00 THERMAL I NSULATI ON FOR MECHANI CAL SYSTEMS.

Hanger  r od st i f f ener  angl e or  st r ut  br aci ng must  be secur el y at t ached by a 
ser i es of  at t achment  c l amps manuf act ur ed f r om a one pi ece met al  st ampi ng 
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and must  i ncl ude al l  r equi r e at t achment  har dwar e and l ocki ng nut s.  
At t achment  c l amps made f r om al umi num or  cast  i r on must  not  be used i n 
sei smi c appl i cat i ons.  Do not  wel d ver t i cal  br aces t o hanger  r ods.

3. 7   SWAY BRACES FOR DUCTS

3. 7. 1   Br aced Duct s

Pr ovi de br aci ng det ai l s and spaci ng f or  r ect angul ar  and r ound duct s i n 
accor dance wi t h SMACNA 1981.   However ,  t he desi gn sei smi c l oadi ngs f or  
t hese i t ems must  not  be l ess t han l oadi ngs obt ai ned usi ng t he pr ocedur es 
i n UFC 3- 301- 01[ UFC 3- 301- 02] .   Br aci ng must  not  at t ach t o duct  j oi nt s.  
Use shor t est  scr ews possi bl e when penet r at i ng duct wor k t o mi ni mi ze ai r f l ow 
noi se i nsi de duct .

3. 7. 2   Unbr aced Duct s

At t ach hanger s f or  unbr aced duct s t o t he duct  wi t hi n 50 mm of  t he t op of  
t he duct  wi t h a mi ni mum of  t wo #10 sheet  met al  scr ews i n accor dance wi t h 
FEMA P- 414.   Use shor t est  scr ews possi bl e when penet r at i ng duct wor k t o 
mi ni mi ze ai r f l ow noi se i nsi de duct .   I nst al l  unbr aced duct s wi t h a 150 mm 
mi ni mum cl ear ance t o ver t i cal  cei l i ng hanger  wi r es.

3. 8   EQUI PMENT

3. 8. 1   Gener al

Ensur e housekeepi ng pads have adequat e space t o mount  equi pment  and 
sei smi c r est r ai nt  devi ces al l owi ng adequat e edge di st ance and embedment  
dept h f or  r est r ai nt  anchor  bol t s.  I dent i f y posi t i on of  r ei nf or ci ng st eel  
and ot her  embedded i t ems pr i or  t o dr i l l i ng hol es f or  anchor s.  Do not  dr i l l  
hol es i n concr et e or  masonr y unt i l  concr et e,  mor t ar ,  or  gr out  has achi eved 
f ul l  desi gn st r engt h.  I nst al l  neopr ene gr ommet  washer s or  t i l l  t he gap 
wi t h epoxy on equi pment  anchor  bol t s wher e c l ear ance bet ween anchor  and 
equi pment  suppor t  hol e exceeds 0. 125 i nches.

3. 8. 2   Cont r ol s

Ensur e t hat  cont r ol s f or  cr i t i cal  equi pment  t hat  must  r emai n oper at i onal  
af t er  an ear t hquake ar e cer t i f i ed per  par agr aph 3. 11 SPECI AL TESTI NG FOR 
SEI SMI C- RESI STI NG EQUI PMENT and ar e ser ved by emer gency power  as r equi r ed.

3. 9   ANCHOR BOLTS

3. 9. 1   Cast - i n- Pl ace Anchor  Bol t s

Use t empl at es t o l ocat e cast - i n- pl ace bol t s accur at el y and secur el y i n 
f or mwor k.  Anchor  bol t s must  have an embedded st r ai ght  l engt h equal  t o at  
l east  12 t i mes nomi nal  di amet er  of  t he bol t .  Anchor  bol t s t hat  exceed t he 
nor mal  dept h of  equi pment  f oundat i on pi er s or  pads must  ei t her  ext end i nt o 
concr et e f l oor  or  t he f oundat i on or  be i ncr eased i n dept h t o accommodat e 
bol t  l engt hs.

3. 9. 2   Dr i l l ed- I n Anchor  Bol t s

Dr i l l  hol es wi t h r ot ar y i mpact  hammer  dr i l l s  Dr i l l  bi t s must  be of  
di amet er s as speci f i ed by t he anchor  manuf act ur er .  Unl ess ot her wi se shown 
on t he Dr awi ngs,  al l  hol es must  be dr i l l ed per pendi cul ar  t o t he concr et e 
sur f ace.   Wher e anchor s ar e per mi t t ed t o be i nst al l ed i n cor ed hol es,  use 
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cor e bi t s wi t h mat ched t ol er ances as speci f i ed by t he manuf act ur er .  
Pr oper l y c l ean cor ed hol e per  manuf act ur er ' s i nst r uct i ons.   I dent i f y 
posi t i on of  r ei nf or ci ng st eel  and ot her  embedded i t ems pr i or  t o dr i l l i ng 
hol es f or  anchor s.   Exer ci se car e i n cor i ng or  dr i l l i ng t o avoi d damagi ng 
exi st i ng r ei nf or ci ng or  embedded i t ems.   Not i f y t he COR i f  r ei nf or ci ng 
st eel  or  ot her  embedded i t ems ar e encount er ed dur i ng dr i l l i ng.   Take 
pr ecaut i ons as necessar y t o avoi d damagi ng pr est r essi ng t endons,  
el ect r i cal  and t el ecommuni cat i ons condui t ,  and gas l i nes.   Unl ess 
ot her wi se speci f i ed,  do not  dr i l l  hol es i n concr et e or  masonr y unt i l  
concr et e,  mor t ar ,  or  gr out  has achi eved f ul l  desi gn st r engt h.   Per f or m 
anchor  i nst al l at i on i n accor dance wi t h manuf act ur er  i nst r uct i ons.   

3. 9. 2. 1   Wedge Anchor s,  Heavy- Dut y Sl eeve Anchor s,  and Under cut  Anchor s

Pr ot ect  t hr eads f r om damage dur i ng anchor  i nst al l at i on.   Heavy- dut y s l eeve 
anchor s must  be i nst al l ed wi t h s l eeve f ul l y engaged i n par t  t o be 
f ast ened.   Set  anchor s t o manuf act ur er ' s r ecommended t or que,  usi ng a 
t or que wr ench.   Fol l owi ng at t ai nment  of  10% of  t he speci f i ed t or que,  100% 
of  t he speci f i ed t or que must  be r eached wi t hi n 7 or  f ewer  compl et e t ur ns 
of  t he nut .   I f  t he speci f i ed t or que i s not  achi eved wi t hi n t he r equi r ed 
number  of  t ur ns,  t he anchor  must  be r emoved and r epl aced unl ess ot her wi se 
di r ect ed by t he Engi neer .

3. 9. 2. 2   Car t r i dge I nj ect i on Adhesi ve Anchor s

Wher e appr oved f or  sei smi c appl i cat i on,  c l ean al l  hol es per  manuf act ur er  
i nst r uct i ons t o r emove l oose mat er i al  and dr i l l i ng dust  pr i or  t o 
i nst al l at i on of  adhesi ve.   I nj ect  adhesi ve i nt o hol es pr oceedi ng f r om t he 
bot t om of  t he hol e and pr ogr essi ng t owar d t he sur f ace i n such a manner  as 
t o avoi d i nt r oduct i on of  ai r  pocket s i n t he adhesi ve.   Fol l ow manuf act ur er  
r ecommendat i ons t o ensur e pr oper  mi xi ng of  adhesi ve component s.   
Suf f i c i ent  adhesi ve must  be i nj ect ed i n t he hol e t o ensur e t hat  t he 
annul ar  gap i s f i l l ed t o t he sur f ace.  Remove excess adhesi ve f r om t he 
sur f ace.   Shi m anchor s wi t h sui t abl e devi ce t o cent er  t he anchor  i n t he 
hol e.   Do not  di st ur b or  l oad anchor s bef or e manuf act ur er  speci f i ed cur e 
t i me has el apsed.

3. 9. 2. 3   Capsul e Anchor s

Wher e appr oved f or  sei smi c appl i cat i on,  per f or m dr i l l i ng and set t i ng 
oper at i ons i n accor dance wi t h manuf act ur er  i nst r uct i ons.  Cl ean al l  hol es 
t o r emove l oose mat er i al  and dr i l l i ng dust  pr i or  t o i nst al l at i on of  
adhesi ve.  Remove wat er  f r om dr i l l ed hol es i n such a manner  as t o achi eve a 
sur f ace dr y condi t i on.   Capsul e anchor s must  be i nst al l ed wi t h equi pment  
conf or mi ng t o manuf act ur er  r ecommendat i ons.   Do not  di st ur b or  l oad 
anchor s bef or e manuf act ur er  speci f i ed cur e t i me has el apsed.

Obser ve manuf act ur er  r ecommendat i ons wi t h r espect  t o i nst al l at i on 
t emper at ur es f or  car t r i dge i nj ect i on adhesi ve anchor s and capsul e anchor s.

3. 10   ANCHOR BOLT TESTI NG

Test  i n pl ace expansi on and chemi cal l y bonded anchor s not  mor e t han 
[ 24] [ _____]  hour s af t er  i nst al l at i on of  t he anchor ,  conduct ed by an 
i ndependent  t est i ng agency;  t est i ng must  be per f or med on r andom anchor  
bol t s as descr i bed bel ow.
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3. 10. 1   Tor que Wr ench Test i ng

Per f or m t or que wr ench t est i ng on not  l ess t han [ 50]  [ _____]  per cent  of  t he 
t ot al  i nst al l ed appl i ed t or que expansi on anchor s and at  l east  [ one anchor ]  
[ [ _____]  anchor s]  f or  ever y pi ece of  equi pment  cont ai ni ng mor e t han [ t wo]  
[ _____]  anchor s.   The t est  t or que must  equal  t he mi ni mum r equi r ed 
i nst al l at i on t or que as r equi r ed by t he bol t  manuf act ur er .   Cal i br at e 
t or que wr enches at  t he begi nni ng of  each day t he t or que t est s ar e 
per f or med.   Recal i br at e t or que wr enches f or  each bol t  di amet er  whenever  
t est s ar e r un on bol t s of  var i ous di amet er s.   Appl y t or que bet ween 20 and 
100 per cent  of  wr ench capaci t y.   Reach t he t est  t or que wi t hi n one hal f  
t ur n of  t he nut ,  except  f or  9 mm  s l eeve anchor s whi ch must  r each t hei r  
t or que by one quar t er  t ur n of  t he nut .   I f  any anchor  f ai l s  t he t est ,  t est  
s i mi l ar  anchor s not  pr evi ousl y t est ed unt i l  [ 20]  [ _____]  consecut i ve 
anchor s pass.   Fai l ed anchor s must  be r et i ght ened and r et est ed t o t he 
speci f i ed t or que;  i f  t he anchor  st i l l  f ai l s  t he t est  i t  must  be r epl aced.

3. 10. 2   Pul l out  Test i ng

Test  expansi on and chemi cal l y bonded anchor s by appl y i ng a pul l out  l oad 
usi ng a hydr aul i c r am at t ached t o t he anchor  bol t .   Test i ng must  be i n 
accor dance wi t h ASTM E488/ E488M or  I CC ES AC193.   At  l east  [ 10]  [ _____]  
per cent  of  each t ype and si ze of  anchor s,  but  not  l ess t han [ 3]  [ _____]  
per  day must  be t est ed.   Appl y t he l oad t o t he anchor  wi t hout  r emovi ng t he 
nut ;  when t hat  i s not  possi bl e,  t he nut  must  be r emoved and a t hr eaded 
coupl er  must  be i nst al l ed of  t he same t i ght ness as t he or i gi nal  nut .   
Check t he t est  set up t o ver i f y t hat  t he anchor  i s not  r est r ai ned f r om 
wi t hdr awi ng by t he basepl at e,  t he t est  f i x t ur e,  or  any ot her  f i x t ur es.   
The suppor t  f or  t he t est i ng appar at us must  be at  l east  1. 5 t i mes t he 
embedment  l engt h away f r om t he bol t  bei ng t est ed.   Load each t est ed anchor  
t o [ 1]  [ _____]  t i mes t he desi gn t ensi on val ue f or  t he anchor .   The anchor  
must  have no obser vabl e movement  at  t he t est  l oad.   I f  any anchor  f ai l s  
t he t est ,  s i mi l ar  t ype and si ze anchor s not  pr evi ousl y t est ed must  be 
t est ed unt i l  [ 10]  [ _____]  per cent  of  t hose t ype consecut i ve anchor s pass.   
Remove and r epl ace f ai l ed anchor s.   Fi l l  empt y anchor  hol es and pat ch 
f ai l ed anchor  l ocat i ons wi t h hi gh- st r engt h non- shr i nk,  nonmet al l i c  gr out .

3. 11   SPECI AL TESTI NG FOR SEI SMI C- RESI STI NG EQUI PMENT

Equi pment  and component s ( i ncl udi ng cont r ol s)  desi gnat ed as [ MC- 1 ( Mi ssi on 
Cr i t i cal  Level  1]  Desi gnat ed Sei smi c Syst ems r equi r ed t o r emai n 
oper at i onal  af t er  an ear t hquake wi l l  be sei smi c qual i f i ed by shake t abl e 
t est i ng conf or mi ng t o I CC ES AC156 pr ocedur es.  The manuf act ur er  i s t o 
pr ovi de a cer t i f i cat i on by a f ul l y  qual i f i ed t est i ng agency f or  t he 
speci f i c  equi pment  and/ or  component s.  Pr equal i f i ed cer t i f i cat i ons ar e 
accept abl e unl ess not ed ot her wi se. [   Sei smi c component  qual i f i cat i on 
document at i on f or  each pi ece of  equi pment  must  cont ai n t he i nf or mat i on 
r equi r ed i n UFC 3- 301- 02,  Sect i on 2- 17. 2. 5 Component  Qual i f i cat i on 
Document at i on. ]

Mechani cal  component s t hat  ar e r equi r ed t o be cer t i f i ed must  bear  
per manent  mar ki ng or  namepl at es const r uct ed of  a dur abl e heat  and wat er  
r esi st ant  mat er i al .   Namepl at es must  be mechani cal l y at t ached t o such 
nonst r uct ur al  component s and pl aced on each component  f or  c l ear  
i dent i f i cat i on.  The namepl at e must  not  be l ess t han 5 i nches x 7 i nches 
wi t h r ed l et t er s 1 i nch i n hei ght  on a whi t e backgr ound st at i ng " Cer t i f i ed 
Equi pment . "   The f ol l owi ng st at ement  must  be on t he namepl at e:   " Thi s 
equi pment / component  i s cer t i f i ed.   No modi f i cat i ons ar e al l owed unl ess 
aut hor i zed i n advance and document ed i n t he Equi pment  Cer t i f i cat i on 
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Document at i on f i l e. "   The namepl at e must  al so cont ai n t he component  
i dent i f i cat i on number  i n accor dance wi t h t he dr awi ngs/ speci f i cat i ons and 
t he O&M manual s.

3. 12   SPECI AL I NSPECTI ON FOR SEI SMI C- RESI STI NG SYSTEMS AND EQUI PMENT

Per f or m speci al  i nspect i ons f or  sei smi c- r esi st i ng mechani cal  syst ems,  
equi pment  and component s [ f or  st r uct ur es assi gned t o Ri sk Cat egor y V; ]  
desi gnat ed mechani cal  sei smi c syst ems and equi pment  per  I CC I BC 1705. 12. 4;  
and pl umbi ng and mechani cal  component s per  I CC I BC 1705. 12. 6.   Per i odi c 
speci al  i nspect i ons wi l l  be conduct ed on mechani cal  equi pment  as r equi r ed 
by Sect i on 1705. 12 of  t he I nt er nat i onal  Bui l di ng Code and par agr aph 2- 5. 4 
of  UFC 3- 301- 01.  Pr ovi de a St at ement  of  Speci al  I nspect i ons and Fi nal  
Repor t  i n accor dance wi t h par agr aph 2- 2. 4. 3 of  UFC 3- 301- 01.

        - -  End of  Sect i on - -
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SECTI ON 23 07 00

THERMAL I NSULATI ON FOR MECHANI CAL SYSTEMS
02/ 13

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.   At  t he di scr et i on of  t he Gover nment ,  t he 
manuf act ur er  of  any mat er i al  suppl i ed wi l l  be r equi r ed t o f ur ni sh t est  
r epor t s per t ai ni ng t o any of  t he t est s necessar y t o assur e compl i ance wi t h 
t he st andar d or  st andar ds r ef er enced i n t hi s speci f i cat i on.

ASTM I NTERNATI ONAL ( ASTM)

ASTM C547 ( 2017)  St andar d Speci f i cat i on f or  Mi ner al  
Fi ber  Pi pe I nsul at i on

ASTM C592 ( 2016)  St andar d Speci f i cat i on f or  Mi ner al  
Fi ber  Bl anket  I nsul at i on and Bl anket - Type 
Pi pe I nsul at i on ( Met al - Mesh Cover ed)  
( I ndust r i al  Type)

ASTM C612 ( 2014)  Mi ner al  Fi ber  Bl ock and Boar d 
Ther mal  I nsul at i on

ASTM C647 ( 2008;  R 2013)  Pr oper t i es and Test s of  
Mast i cs and Coat i ng Fi ni shes f or  Ther mal  
I nsul at i on

ASTM C921 ( 2010)  St andar d Pr act i ce f or  Det er mi ni ng 
t he Pr oper t i es of  Jacket i ng Mat er i al s f or  
Ther mal  I nsul at i on

ASTM C1136 ( 2021)  St andar d Speci f i cat i on f or  
Fl exi bl e,  Low Per meance Vapor  Ret ar der s 
f or  Ther mal  I nsul at i on

ASTM D882 ( 2012)  Tensi l e Pr oper t i es of  Thi n Pl ast i c 
Sheet i ng

ASTM D5590 ( 2000;  R 2010;  E 2012)  St andar d Test  
Met hod f or  Det er mi ni ng t he Resi st ance of  
Pai nt  Fi l ms and Rel at ed Coat i ngs t o Fungal  
Def acement  by Accel er at ed Four - Week Agar  
Pl at e Assay

ASTM E84 ( 2023)  St andar d Test  Met hod f or  Sur f ace 
Bur ni ng Char act er i st i cs of  Bui l di ng 
Mat er i al s

ASTM E96/ E96M ( 2021)  St andar d Test  Met hods f or  Wat er  
Vapor  Tr ansmi ssi on of  Mat er i al s
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ASTM E2231 ( 2018)  St andar d Pr act i ce f or  Speci men 
Pr epar at i on and Mount i ng of  Pi pe and Duct  
I nsul at i on Mat er i al s t o Assess Sur f ace 
Bur ni ng Char act er i st i cs

FM GLOBAL ( FM)

FM APP GUI DE ( updat ed on- l i ne)  Appr oval  Gui de 
ht t p: / / www. appr oval gui de. com/

GREEN SEAL ( GS)

GS- 36 ( 2013)  Adhesi ves f or  Commer ci al  Use

I NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON ( I SO)

I SO 2758 ( 2014)  Paper  -  Det er mi nat i on of  Bur st i ng 
St r engt h

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 90A ( 2018)  St andar d f or  t he I nst al l at i on of  
Ai r  Condi t i oni ng and Vent i l at i ng Syst ems

NFPA 90B ( 2018)  St andar d f or  t he I nst al l at i on of  
War m Ai r  Heat i ng and Ai r  Condi t i oni ng 
Syst ems

NFPA 96 ( 2017;  TI A 17- 1)  St andar d f or  Vent i l at i on 
Cont r ol  and Fi r e Pr ot ect i on of  Commer ci al  
Cooki ng Oper at i ons

SOUTH COAST AI R QUALI TY MANAGEMENT DI STRI CT ( SCAQMD)

SCAQMD Rul e 1168 ( 2017)  Adhesi ve and Seal ant  Appl i cat i ons

TECHNI CAL ASSOCI ATI ON OF THE PULP AND PAPER I NDUSTRY ( TAPPI )

TAPPI  T403 OM ( 2015)  Bur st i ng St r engt h of  Paper

U. S.  DEPARTMENT OF DEFENSE ( DOD)

MI L- A- 24179 ( 1969;  Rev A;  Am 2 1980;  Not i ce 1 1987)  
Adhesi ve,  Fl exi bl e Uni cel l ul ar - Pl ast i c 
Ther mal  I nsul at i on

MI L- A- 3316 ( 1987;  Rev C;  Am 2 1990)  Adhesi ves,  
Fi r e- Resi st ant ,  Ther mal  I nsul at i on

MI L- PRF- 19565 ( 1988;  Rev C)  Coat i ng Compounds,  Ther mal  
I nsul at i on,  Fi r e-  and Wat er - Resi st ant ,  
Vapor - Bar r i er

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S A 5538 ( 2018)  Adhesi ves f or  Wal l  and Cei l i ng 
Boar ds

JI S A 9504 ( 2021)  Man Made Mi ner al  Fi br e Ther mal  
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I nsul at i on Mat er i al s

JI S G 4304 ( 2021)  Hot - Rol l ed St ai nl ess St eel  Pl at e,  
Sheet  and St r i p

JI S H 4000 ( 2017)  Al umi ni um and Al umi ni um Al l oy 
  Sheet s,  St r i ps and Pl at es ( Amendment  1)

MI NI STRY OF LAND,  I NFRASTRUCTURE,  TRANSPORT AND TOURI SM ( MLI T)

MLI T- M ( 2019)  Publ i c Bui l di ng Const r uct i on 
St andar d Speci f i cat i on

UNDERWRI TERS LABORATORI ES ( UL)

UL 723 ( 2018)  UL St andar d f or  Saf et y Test  f or  
Sur f ace Bur ni ng Char act er i st i cs of  
Bui l di ng Mat er i al s

UL 2818 ( 2022)  GREENGUARD Cer t i f i cat i on Pr ogr am 
For  Chemi cal  Emi ssi ons For  Bui l di ng 
Mat er i al s,  Fi ni shes And Fur ni shi ngs

SOUTH COAST AI R QUALI TY MANAGEMENT DI STRI CT ( SCAQMD)

SCAQMD Rul e 1168 ( 2017)  Adhesi ve and Seal ant  Appl i cat i ons

1. 2   SYSTEM DESCRI PTI ON

1. 2. 1   Gener al

Pr ovi de f i el d- appl i ed i nsul at i on and accessor i es on mechani cal  syst ems as 
speci f i ed her ei n;  f act or y- appl i ed i nsul at i on i s speci f i ed under  t he 
pi pi ng,  duct  or  equi pment  t o be i nsul at ed.   I nsul at i on of  heat  
di st r i but i on syst ems and chi l l ed wat er  syst ems out si de of  bui l di ngs shal l  
be as speci f i ed i n Sect i on 33 61 13 PRE- ENGI NEERED UNDERGROUND HEAT 
DI STRI BUTI ON SYSTEM,  Sect i on 33 63 13. 19 CONCRETE TRENCH HYDRONI C AND 
STEAM ENERGY DI STRI BUTI ON,  Sect i on 33 60 02 ABOVEGROUND HEAT DI STRI BUTI ON 
SYSTEM,  and Sect i on 33 61 13. 13 PREFABRI CATED UNDERGROUND HYDRONI C ENERGY 
DI STRI BUTI ON.   Fi el d appl i ed i nsul at i on mat er i al s r equi r ed f or  use on 
Gover nment - f ur ni shed i t ems as l i s t ed i n t he SPECI AL CONTRACT REQUI REMENTS 
shal l  be f ur ni shed and i nst al l ed by t he Cont r act or .

1. 3   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  [ Cont r act or  Qual i t y 
Cont r ol  appr oval . ]  [ i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng 
t he " G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  
f or  t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES:

Submi t  t he t hr ee SD t ypes,  SD- 02 Shop Dr awi ngs,  SD- 03 Pr oduct  Dat a,  and 
SD- 08 Manuf act ur er ' s I nst r uct i ons at  t he same t i me f or  each syst em.

SD- 02 Shop Dr awi ngs
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Pi pe I nsul at i on Syst ems and Associ at ed Accessor i es

Duct  I nsul at i on Syst ems and Associ at ed Accessor i es

Equi pment  I nsul at i on Syst ems and Associ at ed Accessor i es

1. 4   CERTI FI CATI ONS

1. 4. 1   Adhesi ves and Seal ant s

Pr ovi de pr oduct s cer t i f i ed t o meet  i ndoor  ai r  qual i t y r equi r ement s by 
UL 2818 ( Gr eenguar d)  Gol d,  SCS Gl obal  Ser vi ces I ndoor  Advant age Gol d or  
pr ovi de cer t i f i cat i on or  val i dat i on by ot her  t hi r d- par t y pr ogr ams t hat  
pr oduct s meet  t he r equi r ement s of  t hi s Sect i on.  Pr ovi de cur r ent  pr oduct  
cer t i f i cat i on document at i on f r om cer t i f i cat i on body.   When pr oduct  does 
not  have cer t i f i cat i on,  pr ovi de val i dat i on t hat  pr oduct  meet s t he i ndoor  
ai r  qual i t y pr oduct  r equi r ement s c i t ed her ei n.  I nl cude VOC cont ent  
r equi r ement s of  SCAQMD Rul e 1168,  GS- 36,  or  F 4- St ar .

1. 5   QUALI TY ASSURANCE

1. 5. 1   I nst al l er  Qual i f i cat i on

Qual i f i ed i nst al l er s shal l  have successf ul l y compl et ed t hr ee or  mor e 
si mi l ar  t ype j obs wi t hi n t he l ast  5 year s.

1. 6   DELI VERY,  STORAGE,  AND HANDLI NG

Mat er i al s shal l  be del i ver ed i n t he manuf act ur er ' s unopened cont ai ner s.   
Mat er i al s del i ver ed and pl aced i n st or age shal l  be pr ovi ded wi t h 
pr ot ect i on f r om weat her ,  humi di t y,  di r t ,  dust  and ot her  cont ami nant s.   The 
Cont r act i ng Of f i cer  may r ej ect  i nsul at i on mat er i al  and suppl i es t hat  
become di r t y,  dust y,  wet ,  or  cont ami nat ed by some ot her  means.   Packages 
or  st andar d cont ai ner s of  i nsul at i on,  j acket  mat er i al ,  cement s,  adhesi ves,  
and coat i ngs del i ver ed f or  use,  and sampl es r equi r ed f or  appr oval  shal l  
have manuf act ur er ' s st amp or  l abel  at t ached gi v i ng t he name of  t he 
manuf act ur er  and br and,  and a descr i pt i on of  t he mat er i al ,  dat e codes,  and 
appr oxi mat e shel f  l i f e ( i f  appl i cabl e) .   I nsul at i on packages and 
cont ai ner s shal l  be asbest os f r ee.

PART 2   PRODUCTS

2. 1   STANDARD PRODUCTS

Pr ovi de mat er i al s whi ch ar e t he st andar d pr oduct s of  manuf act ur er s 
r egul ar l y engaged i n t he manuf act ur e of  such pr oduct s and t hat  essent i al l y  
dupl i cat e i t ems t hat  have been i n sat i sf act or y use f or  at  l east  2 year s 
pr i or  t o bi d openi ng.   Submi t  a compl et e l i s t  of  mat er i al s,  i ncl udi ng 
manuf act ur er ' s descr i pt i ve t echni cal  l i t er at ur e,  per f or mance dat a,  cat al og 
cut s,  and i nst al l at i on i nst r uct i ons.   The pr oduct  number ,  k- val ue,  
t hi ckness and f ur ni shed accessor i es i ncl udi ng adhesi ves,  seal ant s and 
j acket s f or  each mechani cal  syst em r equi r i ng i nsul at i on shal l  be 
i ncl uded.   The pr oduct  dat a must  be copyr i ght ed,  have an i dent i f y i ng or  
publ i cat i on number ,  and shal l  have been publ i shed pr i or  t o t he i ssuance 
dat e of  t hi s sol i c i t at i on.   Mat er i al s f ur ni shed under  t hi s sect i on shal l  
be submi t t ed t oget her  i n a bookl et .  
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2. 1. 1   I nsul at i on Syst em

Pr ovi de i nsul at i on syst ems i n accor dance wi t h MLI T- M.   Pr ovi de 
f i el d- appl i ed i nsul at i on f or  heat i ng,  vent i l at i ng,  and cool i ng ( HVAC)  ai r  
di st r i but i on syst ems and pi pi ng syst ems t hat  ar e l ocat ed wi t hi n,  on,  
under ,  and adj acent  t o bui l di ngs;  and f or  pl umbi ng syst ems.   

2. 1. 2   Sur f ace Bur ni ng Char act er i st i cs

Unl ess ot her wi se speci f i ed,  i nsul at i on must  have a maxi mum f l ame spr ead
i ndex of  25 and a maxi mum smoke devel oped i ndex of  50 when t est ed i n
accor dance wi t h ASTM E84.   Fl ame spr ead,  and smoke devel oped i ndexes, shal l  
be det er mi ned by ASTM E84 or  UL 723.   Test  i nsul at i on i n t he same densi t y 
and i nst al l ed t hi ckness as t he mat er i al  t o be used i n t he act ual  
const r uct i on.   Pr epar e and mount  t est  speci mens accor di ng t o ASTM E2231.

2. 2   MATERI ALS

I nsul at i on ext er i or  shal l  be c l eanabl e,  gr ease r esi st ant ,  non- f l aki ng and 
non- peel i ng.   Mat er i al s shal l  be compat i bl e and shal l  not  cont r i but e t o 
cor r osi on,  sof t en,  or  ot her wi se at t ack sur f aces t o whi ch appl i ed i n ei t her  
wet  or  dr y st at e.   

2. 2. 1   Adhesi ves

Pr ovi de non- aer osol  adhesi ve pr oduct s used on t he i nt er i or  of  t he bui l di ng 
( def i ned as i nsi de of  t he weat her pr oof i ng syst em)  t hat  meet  ei t her  
emi ssi ons r equi r ement s of  CDPH SECTI ON 01350 ( l i mi t  r equi r ement s f or  
ei t her  of f i ce or  c l assr oom spaces r egar dl ess of  space t ype)  or  VOC cont ent  
r equi r ement s of  SCAQMD Rul e 1168 ( HVAC duct  seal ant s must  meet  l i mi t  
r equi r ement s of  " Ot her "  cat egor y wi t hi n SCAQMD Rul e 1168 seal ant s t abl e) .   
Pr ovi de aer osol  adhesi ves used on t he i nt er i or  of  t he bui l di ng t hat  meet  
ei t her  emi ssi ons r equi r ement s of  CDPH SECTI ON 01350 ( use t he of f i ce or  
c l assr oom r equi r ement s,  r egar dl ess of  space t ype)  or  VOC cont ent  
r equi r ement s of  GS- 36.   Pr ovi de cer t i f i cat i on or  val i dat i on of  i ndoor  ai r  
qual i t y f or  adhesi ves.

2. 2. 1. 1   Acoust i cal  Li ni ng I nsul at i on Adhesi ve

Adhesi ve shal l  be a nonf l ammabl e,  f i r e- r esi st ant  adhesi ve conf or mi ng t o 
JI S A 5538.

2. 2. 1. 2   Mi ner al  Fi ber  I nsul at i on Cement

Cement  shal l  be i n accor dance wi t h JI S A 9504.

2. 2. 1. 3   Laggi ng Adhesi ve

Laggi ng i s t he mat er i al  used f or  t her mal  i nsul at i on,  especi al l y ar ound a 
cyl i ndr i cal  obj ect .   Thi s may i ncl ude t he i nsul at i on as wel l  as t he 
c l ot h/ mat er i al  cover i ng t he i nsul at i on.   [ To r esi st  mol d/ mi l dew,  l aggi ng 
adhesi ve shal l  meet  ASTM D5590 wi t h 0 gr owt h r at i ng.   ] Laggi ng adhesi ves 
shal l  be nonf l ammabl e and f i r e- r esi st ant  and shal l  have a maxi mum f l ame 
spr ead i ndex of  25 and a maxi mum smoke devel oped i ndex of  50 when t est ed 
i n accor dance wi t h ASTM E84.   Adhesi ve shal l  be MI L- A- 3316,  Cl ass 1,  
pi gment ed [ whi t e]  [ r ed]  and be sui t abl e f or  bondi ng f i br ous gl ass c l ot h t o 
f aced and unf aced f i br ous gl ass i nsul at i on boar d;  f or  bondi ng cot t on 
br at t i ce c l ot h t o f aced and unf aced f i br ous gl ass i nsul at i on boar d;  f or  
seal i ng edges of  and bondi ng gl ass t ape t o j oi nt s of  f i br ous gl ass boar d;  
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f or  bondi ng l aggi ng cl ot h t o t her mal  i nsul at i on;  or  Cl ass 2 f or  at t achi ng 
f i br ous gl ass i nsul at i on t o met al  sur f aces.   Laggi ng adhesi ves shal l  be 
appl i ed i n st r i ct  accor dance wi t h t he manuf act ur er ' s r ecommendat i ons f or  
pi pe and duct  i nsul at i on.

2. 2. 1. 4   Cont act  Adhesi ve

Adhesi ves may be any of ,  but  not  l i mi t ed t o,  t he neopr ene based,  r ubber  
based,  or  el ast omer i c t ype t hat  have a maxi mum f l ame spr ead i ndex of  25 
and a maxi mum smoke devel oped i ndex of  50 when t est ed i n accor dance wi t h 
ASTM E84.   The adhesi ve shal l  not  adver sel y af f ect ,  i ni t i al l y  or  i n 
ser vi ce,  t he i nsul at i on t o whi ch i t  i s  appl i ed,  nor  shal l  i t  cause any 
cor r osi ve ef f ect  on met al  t o whi ch i t  i s  appl i ed.   Any sol vent  di sper si ng 
medi um or  vol at i l e component  of  t he adhesi ve shal l  have no obj ect i onabl e 
odor  and shal l  not  cont ai n any benzene or  car bon t et r achl or i de.   The dr i ed 
adhesi ve shal l  not  emi t  nauseous,  i r r i t at i ng,  or  t oxi c vol at i l e mat t er s or  
aer osol s when t he adhesi ve i s heat ed t o any t emper at ur e up t o 100 degr ees C.   
The dr i ed adhesi ve shal l  be nonf l ammabl e and f i r e r esi st ant .   Fl exi bl e 
El ast omer i c Adhesi ve:   Compl y wi t h MI L- A- 24179,  Type I I ,  Cl ass I .   Pr ovi de 
pr oduct  l i s t ed i n FM APP GUI DE.

2. 2. 2   Caul k i ng

Caul ki ng shal l  be i n accor dance wi t h MLI T- M.

2. 2. 3   Cor ner  Angl es

Nomi nal  0. 406 mm al umi num 25 by 25 mm wi t h f act or y appl i ed kr af t  backi ng.   
Al umi num shal l  beJI S H 4000.

2. 2. 4   Fi ni shi ng Cement

MLI T- M:  Mi ner al  f i ber  hydr aul i c- set t i ng t her mal  i nsul at i ng and f i ni shi ng 
cement .   Al l  cement s t hat  may come i n cont act  wi t h Aust eni t i c  st ai nl ess 
st eel  must  compl y wi t h MLI T- M.

2. 2. 5   Fi br ous Gl ass Cl ot h and Gl ass Tape

Fi br ous gl ass c l ot h,  wi t h 20X20 maxi mum mesh si ze,  and gl ass t ape shal l  be 
have maxi mum f l ame spr ead i ndex of  25 and a maxi mum smoke devel oped i ndex 
of  50 when t est ed i n accor dance wi t h ASTM E84.   Tape shal l  be 100 mm wi de 
r ol l s.   Cl ass 3 t ape shal l  be 0. 15 kg/ squar e m.   El ast omer i c Foam Tape:  
Bl ack vapor - r et ar der  f oam t ape wi t h acr yl i c adhesi ve cont ai ni ng an 
ant i - mi cr obi al  addi t i ve.

2. 2. 6   St apl es

Out war d cl i nchi ng t ype [ monel ]  [ JI S G 4304,  Type 304 or  316 st ai nl ess 
st eel ] .

2. 2. 7   Jacket s

2. 2. 7. 1   Al umi num Jacket s

Al umi num j acket s shal l  be i n accor dance wi t h MLI T- M,  Tabl e 2. 3. 1 and 2. 3. 2.

2. 2. 7. 2   Vapor  Bar r i er / Weat her pr oof i ng Jacket

Vapor  bar r i er / weat her pr oof i ng j acket  shal l  be i n accor dance wi t h MLI T- M,  
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Tabl e 2. 3. 1 and 2. 3. 2.

2. 2. 8   Vapor  Ret ar der  Requi r ed

ASTM C921,  Type I ,  mi ni mum punct ur e r esi st ance 50 Beach uni t s on al l  
sur f aces except  conceal ed duct wor k,  wher e a mi ni mum punct ur e r esi st ance of  
25 Beach uni t s i s accept abl e.   Mi ni mum t ensi l e st r engt h,  6. 1 N/ mm wi dt h.   
ASTM C921,  Type I I ,  mi ni mum punct ur e r esi st ance 25 Beach uni t s,  t ensi l e 
st r engt h mi ni mum 3. 5 N/ mm wi dt h.   Jacket s used on i nsul at i on exposed i n 
f i ni shed ar eas shal l  have whi t e f i ni sh sui t abl e f or  pai nt i ng wi t hout  
s i z i ng.   Based on t he appl i cat i on,  i nsul at i on mat er i al s t hat  r equi r e 
manuf act ur er  or  f abr i cat or  appl i ed pi pe i nsul at i on j acket s ar e cel l ul ar  
gl ass,  when al l  j oi nt s ar e seal ed wi t h a vapor  bar r i er  mast i c,  and mi ner al  
f i ber .     Al l  non- met al l i c  j acket s shal l  have a maxi mum f l ame spr ead i ndex 
of  25 and a maxi mum smoke devel oped i ndex of  50 when t est ed i n accor dance 
wi t h ASTM E84.   Fl exi bl e el ast omer i cs r equi r e ( i n addi t i on t o vapor  
bar r i er  ski n)  vapor  r et ar der  j acket i ng f or  hi gh r el at i ve humi di t y and 
bel ow ambi ent  t emper at ur e appl i cat i ons.

2. 2. 8. 1   Vapor  Ret ar der / Vapor  Bar r i er  Mast i c Coat i ngs

2. 2. 8. 1. 1   Vapor  Bar r i er

The vapor  bar r i er  shal l  be sel f  adhesi ve ( mi ni mum 0. 05 mm adhesi ve,  0. 075 
mm embossed)  gr eat er  t han 3 pl i es st andar d gr ade,  s i l ver ,  whi t e,  bl ack and 
embossed whi t e j acket  f or  use on hot / col d pi pes.   Per meabi l i t y  shal l  be 
l ess t han 0. 02 when t est ed i n accor dance wi t h ASTM E96/ E96M.   Pr oduct s 
shal l  meet  UL 723 or  ASTM E84.   Fl ame and smoke r equi r ement s and shal l  be 
UV r esi st ant .

2. 2. 8. 1. 2   Vapor  Ret ar der

The vapor  r et ar der  coat i ng shal l  be f i r e and wat er  r esi st ant  and 
appr opr i at el y sel ect ed f or  ei t her  out door  or  i ndoor  ser vi ce.   Col or  shal l  
be whi t e.   The wat er  vapor  per meance of  t he compound shal l  be 0. 013 per ms 
or  l ess at  1 mm dr y f i l m t hi ckness as det er mi ned accor di ng t o pr ocedur e B 
of  ASTM E96/ E96M or  ut i l i z i ng appar at us descr i bed i n ASTM E96/ E96M.   The 
coat i ng shal l  be nonf l ammabl e,  f i r e r esi st ant  t ype.   [ To r esi st  
mol d/ mi l dew,  coat i ng shal l  meet  ASTM D5590 wi t h 0 gr owt h r at i ng.   ] Coat i ng 
shal l  meet  MI L- PRF- 19565 Type I I  ( i f  sel ect ed f or  i ndoor  ser vi ce)  and be 
Qual i f i ed Pr oduct s Dat abase l i s t ed.   Al l  ot her  appl i cat i on and ser vi ce 
pr oper t i es shal l  be i n accor dance wi t h ASTM C647.

2. 2. 8. 2   Lami nat ed Fi l m Vapor  Ret ar der

ASTM C1136,  Type I ,  maxi mum moi st ur e vapor  t r ansmi ssi on 0. 02 per ms,  
mi ni mum punct ur e r esi st ance 50 Beach uni t s on al l  sur f aces except  
conceal ed duct wor k;  wher e Type I I ,  maxi mum moi st ur e vapor  t r ansmi ssi on 
0. 02 per ms,  a mi ni mum punct ur e r esi st ance of  25 Beach uni t s i s 
accept abl e.   Vapor  r et ar der  shal l  have a maxi mum f l ame spr ead i ndex of  25 
and a maxi mum smoke devel oped i ndex of  50 when t est ed i n accor dance wi t h 
ASTM E84.   Fl exi bl e El ast omer i c ext er i or  f oam wi t h f act or y appl i ed UV 
Jacket .   Const r uct i on of  l ami nat e desi gned t o pr ovi de UV r esi st ance,  hi gh 
punct ur e,  t ear  r esi st ance and an excel l ent  WVT r at e.

2. 2. 8. 3   Pol yvi nyl i dene Chl or i de ( PVDC)  Fi l m Vapor  Ret ar der

The PVDC f i l m vapor  r et ar der  shal l  have a maxi mum moi st ur e vapor  
t r ansmi ssi on of  0. 02 per ms,  mi ni mum punct ur e r esi st ance of  150 Beach 
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uni t s,  a mi ni mum t ensi l e st r engt h i n any di r ect i on of  5. 3 kN/ m when t est ed 
i n accor dance wi t h ASTM D882,  and a maxi mum f l ame spr ead i ndex of  25 and a 
maxi mum smoke devel oped i ndex of  50 when t est ed i n accor dance wi t h ASTM E84.

2. 2. 8. 4   Vapor  Bar r i er / Weat her  Bar r i er

The vapor  bar r i er  shal l  be gr eat er  t han 3 pl y sel f  adhesi ve l ami nat e 
- whi t e vapor  bar r i er  j acket -  super i or  per f or mance ( l ess t han 0. 0000 
per meabi l i t y  when t est ed i n accor dance wi t h ASTM E96/ E96M) .   Vapor  bar r i er  
shal l  meet  UL 723 or  ASTM E84.   25 f l ame and 50 smoke r equi r ement s;  and UV 
r esi st ant .   Mi ni mum bur st  st r engt h 1. 3 MPa i n accor dance wi t h [
TAPPI  T403 OM]  [ I SO 2758] .   Tensi l e st r engt h 0. 12 kg/ m wi dt h ( PSTC- 1000) .   
Tape shal l  be as speci f i ed f or  l ami nat ed f i l m vapor  bar r i er  above.

2. 2. 9   Vapor  Ret ar der  Not  Requi r ed

ASTM C921,  Type I I ,  Cl ass D,  mi ni mum punct ur e r esi st ance 50 Beach uni t s on 
al l  sur f aces except  duct wor k,  wher e maxi mum moi st ur e vapor  t r ansmi ssi on 
0. 10,  a mi ni mum punct ur e r esi st ance of  25 Beach uni t s i s accept abl e.   
Jacket  shal l  have a maxi mum f l ame spr ead i ndex of  25 and a maxi mum smoke 
devel oped i ndex of  50 when t est ed i n accor dance wi t h ASTM E84.

2. 2. 10   Wi r e

Wi r e shal l  be i n accor dance wi t h MLI T- M.

2. 2. 11   Seal ant s

Seal ant s shal l  be chosen f r om t he but yl  pol ymer  t ype,  t he 
st yr ene- but adi ene r ubber  t ype,  or  t he but yl  t ype of  seal ant s.   Seal ant s 
shal l  have a maxi mum per meance of  0. 02 per ms based on Pr ocedur e B f or  
ASTM E96/ E96M,  and a maxi mum f l ame spr ead i ndex of  25 and a maxi mum smoke 
devel oped i ndex of  50 when t est ed i n accor dance wi t h ASTM E84.

2. 3   PI PE I NSULATI ON SYSTEMS

Conf or m i nsul at i on mat er i al s t o Tabl e 1 and mi ni mum i nsul at i on t hi ckness 
as l i s t ed i n Tabl e 2 and meet .  Li mi t  pi pe i nsul at i on mat er i al s t o t hose 
l i s t ed her ei n and meet i ng t he f ol l owi ng r equi r ement s:

2. 3. 1   Abovegr ound Col d Pi pel i ne ( - 34 t o 16 deg.  C)

I nsul at i on f or  out door ,  i ndoor ,  exposed or  conceal ed appl i cat i ons,  shal l  
be as f ol l ows:

2. 3. 1. 1   Mi ner al  Fi ber  I nsul at i on wi t h I nt egr al  Wi cki ng Mat er i al  ( MFI WM)

JI S A 9504.   I nst al l  i n accor dance wi t h manuf act ur er ' s i nst r uct i ons.   Do 
not  use i n appl i cat i ons exposed t o out door  ambi ent  condi t i ons i n c l i mat i c 
zones 1 t hr ough 4.

2. 3. 2   Abovegr ound Hot  Pi pel i ne ( Above 16 deg.  C)

I nsul at i on f or  out door ,  i ndoor ,  exposed or  conceal ed appl i cat i ons shal l  
meet  t he f ol l owi ng r equi r ement s.   Suppl y t he i nsul at i on wi t h 
manuf act ur er ' s r ecommended f act or y- appl i ed j acket / vapor  bar r i er .
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2. 3. 2. 1   Mi ner al  Fi ber

JI S A 9504,  suppl y t he i nsul at i on wi t h manuf act ur er ' s r ecommended 
f act or y- appl i ed j acket .

2. 3. 3   Abovegr ound Dual  Temper at ur e Pi pel i ne

Sel ect i on of  i nsul at i on f or  use over  a dual  t emper at ur e pi pel i ne syst em 
( Out door ,  I ndoor  -  Exposed or  Conceal ed)  shal l  be i n accor dance wi t h t he 
most  l i mi t i ng/ r est r i ct i ve case.   Fi nd an al l owabl e mat er i al  f r om par agr aph 
PI PE I NSULATI ON MATERI ALS and det er mi ne t he r equi r ed t hi ckness f r om t he 
most  r est r i ct i ve case.   Use t he t hi ckness l i s t ed i n par agr aphs I NSULATI ON 
THI CKNESS f or  col d & hot  pi pe appl i cat i ons.

2. 4   DUCT I NSULATI ON SYSTEMS

2. 4. 1   Fi el d Appl i ed I nsul at i on

" Pr ovi de f i el d appl i ed i nsul at i on accor di ng t o manuf act ur er ' s i nst al l at i on 
gui del i nes.   Pr ovi de manuf act ur er ' s st andar d r ei nf or ced f i r e- r et ar dant  
vapor  bar r i er ,  wi t h i dent i f i cat i on of  i nst al l ed t her mal  r esi st ance ( R)  
val ue and out - of - package R val ues.

2. 4. 2   Ki t chen Exhaust  Duct wor k I nsul at i on

I nsul at i on t hi ckness shal l  be a mi ni mum of  50 mm,  bl ocks or  boar ds,  ei t her  
mi ner al  f i ber  conf or mi ng t o JI S A 9504.   The encl osur e mat er i al s and t he 
gr ease duct  encl osur e syst ems shal l  meet  t est i ng r equi r ement s f or  
noncombust i bi l i t y ,  f i r e r esi st ance,  dur abi l i t y ,  i nt er nal  f i r e,  and 
f i r e- engul f ment  wi t h a t hr ough- penet r at i on f i r e st op.

2. 4. 3   Acoust i cal  Duct  Li ni ng

2. 4. 3. 1   Gener al

For  duct wor k i ndi cat ed or  speci f i ed i n Sect i on 23 30 00 AI R SUPPLY,  
DI STRI BUTI ON,  VENTI LATI ON,  AND EXHAUST SYSTEM t o be acoust i cal l y l i ned,  
pr ovi de ext er nal  i nsul at i on i n accor dance wi t h t hi s speci f i cat i on sect i on 
and i n addi t i on t o t he acoust i cal  duct  l i ni ng.   Do not  use acoust i cal  
l i ni ng i n pl ace of  duct  wr ap or  r i gi d boar d i nsul at i on ( i nsul at i on on t he 
ext er i or  of  t he duct ) .

2. 4. 4   Duct  I nsul at i on Jacket s

2. 4. 4. 1   Al l - Pur pose Jacket

Pr ovi de i nsul at i on wi t h i nsul at i on manuf act ur er ' s st andar d r ei nf or ced 
f i r e- r et ar dant  j acket  wi t h or  wi t hout  i nt egr al  vapor  bar r i er  as r equi r ed 
by t he ser vi ce.   I n exposed l ocat i ons,  pr ovi de j acket  wi t h a whi t e sur f ace 
sui t abl e f or  f i el d pai nt i ng.

2. 4. 4. 2   Met al  Jacket s

2. 4. 4. 2. 1   Al umi num Jacket s

JI S H 4000,  wi t h f act or y- appl i ed pol yet hyl ene and kr af t  paper  moi st ur e 
bar r i er  on i nsi de sur f ace.   Pr ovi de smoot h sur f ace j acket s f or  j acket  
out si de di mensi on 200 mm and l ar ger .   Pr ovi de cor r ugat ed sur f ace j acket s 
f or  j acket  out si de di mensi on 200 mm and l ar ger .   Pr ovi de st ai nl ess st eel  
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bands,  mi ni mum wi dt h of  13 mm.

2. 4. 4. 2. 2   St ai nl ess St eel  Jacket s

JI S G 4304;  Type 304,  smoot h sur f ace wi t h f act or y- appl i ed pol yet hyl ene and 
kr af t  paper  moi st ur e bar r i er  on i nsi de sur f ace.   Pr ovi de st ai nl ess st eel  
bands,  mi ni mum wi dt h of  13 mm.

2. 5   EQUI PMENT I NSULATI ON SYSTEMS

I nsul at e equi pment  and accessor i es as speci f i ed i n accor dance wi t h MLI T- M,  
Chapt er  3.

PART 3   EXECUTI ON

3. 1   APPLI CATI ON -  GENERAL

I nsul at i on shal l  onl y be appl i ed t o unheat ed and uncool ed pi pi ng and 
equi pment .   Fl exi bl e el ast omer i c cel l ul ar  i nsul at i on shal l  not  be 
compr essed at  j oi st s,  st uds,  col umns,  duct s,  hanger s,  et c.   The i nsul at i on 
shal l  not  pul l  apar t  af t er  a one hour  per i od;  any i nsul at i on f ound t o pul l  
apar t  af t er  one hour ,  shal l  be r epl aced.

3. 1. 1   Di spl ay Sampl es

Submi t  and di spl ay,  af t er  appr oval  of  mat er i al s,  act ual  sect i ons of  
i nst al l ed syst ems,  pr oper l y i nsul at ed i n accor dance wi t h t he speci f i cat i on 
r equi r ement s.   Such act ual  sect i ons must  r emai n accessi bl e t o i nspect i on 
t hr oughout  t he j ob and wi l l  be r evi ewed f r om t i me t o t i me f or  cont r ol l i ng 
t he qual i t y of  t he wor k t hr oughout  t he const r uct i on s i t e.   Each mat er i al  
used shal l  be i dent i f i ed,  by i ndi cat i ng on an at t ached sheet  t he 
speci f i cat i on r equi r ement  f or  t he mat er i al  and t he mat er i al  by each 
manuf act ur er  i nt ended t o meet  t he r equi r ement .   The Cont r act i ng Of f i cer  
wi l l  i nspect  di spl ay sampl e sect i ons at  t he j obsi t e.   Appr oved di spl ay 
sampl e sect i ons shal l  r emai n on di spl ay at  t he j obsi t e dur i ng t he 
const r uct i on per i od.   Upon compl et i on of  const r uct i on,  t he di spl ay sampl e 
sect i ons wi l l  be c l osed and seal ed.

3. 1. 1. 1   Pi pe I nsul at i on Di spl ay Sect i ons

Di spl ay sampl e sect i ons shal l  i ncl ude as a mi ni mum an el bow or  t ee,  a 
val ve,  di el ect r i c wat er ways and f l anges,  a hanger  wi t h pr ot ect i on shi el d 
and i nsul at i on i nser t ,  or  dowel  as r equi r ed,  at  suppor t  poi nt ,  met hod of  
f ast eni ng and seal i ng i nsul at i on at  l ongi t udi nal  l ap,  c i r cumf er ent i al  l ap,  
but t  j oi nt s at  f i t t i ngs and on pi pe r uns,  and t er mi nat i ng poi nt s f or  each 
t ype of  pi pe i nsul at i on used on t he j ob,  and f or  hot  pi pel i nes and col d 
pi pel i nes,  bot h i nt er i or  and ext er i or ,  even when t he same t ype of  
i nsul at i on i s used f or  t hese ser vi ces.

3. 1. 1. 2   Duct  I nsul at i on Di spl ay Sect i ons

Di spl ay sampl e sect i ons f or  r i gi d and f l exi bl e duct  i nsul at i on used on t he 
j ob.   Use a t empor ar y cover i ng t o encl ose and pr ot ect  di spl ay sect i ons f or  
duct  i nsul at i on exposed t o weat her

3. 1. 2   I nst al l at i on

Except  as ot her wi se speci f i ed,  mat er i al  shal l  be i nst al l ed i n accor dance 
wi t h t he manuf act ur er ' s wr i t t en i nst r uct i ons.   I nsul at i on mat er i al s shal l  
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not  be appl i ed unt i l  [ t est s]  [ t est s and heat  t r aci ng]  speci f i ed i n ot her  
sect i ons of  t hi s speci f i cat i on ar e compl et ed.   Mat er i al  such as r ust ,  
scal e,  di r t  and moi st ur e shal l  be r emoved f r om sur f aces t o r ecei ve 
i nsul at i on.   I nsul at i on shal l  be kept  c l ean and dr y.   I nsul at i on shal l  not  
be r emoved f r om i t s shi ppi ng cont ai ner s unt i l  t he day i t  i s  r eady t o use 
and shal l  be r et ur ned t o l i ke cont ai ner s or  equal l y pr ot ect ed f r om di r t  
and moi st ur e at  t he end of  each wor kday.   I nsul at i on t hat  becomes di r t y 
shal l  be t hor oughl y c l eaned pr i or  t o use.   I f  i nsul at i on becomes wet  or  i f  
c l eani ng does not  r est or e t he sur f aces t o l i ke new condi t i on,  t he 
i nsul at i on wi l l  be r ej ect ed,  and shal l  be i mmedi at el y r emoved f r om t he 
j obsi t e.   Joi nt s shal l  be st agger ed on mul t i  l ayer  i nsul at i on.   Mi ner al  
f i ber  t her mal  i nsul at i ng cement  shal l  be mi xed wi t h demi ner al i zed wat er  
when used on st ai nl ess st eel  sur f aces.   I nsul at i on,  j acket i ng and 
accessor i es shal l  be i nst al l ed i n accor dance wi t h  pl at es except  wher e 
modi f i ed her ei n or  on t he dr awi ngs.

3. 1. 3   Fi r est oppi ng

Wher e pi pes and duct s pass t hr ough f i r e wal l s,  f i r e par t i t i ons,  above 
gr ade f l oor s,  and f i r e r at ed chase wal l s,  t he penet r at i on shal l  be seal ed 
wi t h f i r e st oppi ng mat er i al s as speci f i ed i n Sect i on 07 84 00 
FI RESTOPPI NG.   The pr ot ect i on of  duct s at  poi nt  of  passage t hr ough 
f i r ewal l s must  be i n accor dance wi t h NFPA 90A and/ or  NFPA 90B.  Al l  ot her  
penet r at i ons,  such as pi pi ng,  condui t ,  and wi r i ng,  t hr ough f i r ewal l s must  
be pr ot ect ed wi t h a mat er i al  or  syst em of  t he same hour l y r at i ng t hat  i s 
l i s t ed by MLI T- M.

3. 1. 4   Pai nt i ng and Fi ni shi ng

Pai nt i ng shal l  be as speci f i ed i n Sect i on 09 90 00 PAI NTS AND COATI NGS.

3. 1. 5   Wel di ng

No wel di ng shal l  be done on pi pi ng,  duct  or  equi pment  wi t hout  wr i t t en 
appr oval  of  t he Cont r act i ng Of f i cer .   The capaci t or  di schar ge wel di ng 
pr ocess may be used f or  secur i ng met al  f ast ener s t o duct .

3. 1. 6   Pi pes/ Duct s/ Equi pment  That  Requi r e I nsul at i on

I nsul at i on i s r equi r ed on al l  pi pes,  duct s,  or  equi pment ,  except  f or  
omi t t ed i t ems as speci f i ed.

3. 2   PI PE I NSULATI ON SYSTEMS I NSTALLATI ON

I nst al l  pi pe i nsul at i on syst ems i n accor dance wi t h t he appr oved pl at es as 
suppl ement ed by t he manuf act ur er ' s publ i shed i nst al l at i on i nst r uct i ons.

3. 2. 1   Pi pe I nsul at i on

3. 2. 1. 1   Gener al

Pi pe i nsul at i on shal l  be i nst al l ed on abovegr ound hot  and col d pi pel i ne 
syst ems as speci f i ed bel ow t o f or m a cont i nuous t her mal  r et ar der / bar r i er ,  
i ncl udi ng st r ai ght  r uns,  f i t t i ngs and appur t enances unl ess speci f i ed 
ot her wi se.   I nst al l at i on shal l  be wi t h f ul l  l engt h uni t s of  i nsul at i on and 
usi ng a s i ngl e cut  pi ece t o compl et e a r un.   Cut  pi eces or  scr aps abut t i ng 
each ot her  shal l  not  be used.   Pi pe i nsul at i on shal l  be omi t t ed on t he 
f ol l owi ng:
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a.   Pi pe used sol el y f or  f i r e pr ot ect i on.

b.   Chr omi um pl at ed pi pe t o pl umbi ng f i xt ur es.   However ,  f i x t ur es f or  use 
by t he physi cal l y handi capped shal l  have t he hot  wat er  suppl y and 
dr ai n,  i ncl udi ng t he t r ap,  i nsul at ed wher e exposed.

c.   Sani t ar y dr ai n l i nes.

d.   Ai r  chamber s.

e.   Adj acent  i nsul at i on.

f .   Access pl at es of  f an housi ngs.

g.   Cl eanout s or  handhol es.

3. 2. 1. 2   Pi pe I nsul at i on Mat er i al  and Thi ckness

Pi pe i nsul at i on mat er i al s must  be as l i s t ed i n Tabl e 1.   

TABLE 1

I nsul at i on Mat er i al  f or  Pi pi ng

Ser vi ce

Mat er i al Speci f i cat i on Type Cl ass VR/ VB 
Req' d

Chi l l ed Wat er  ( Suppl y & Ret ur n,  Dual  Temper at ur e Pi pi ng,  4. 44 C nomi nal )

[ Mi ner al  Fi ber  wi t h 
Wi cki ng Mat er i al ] [ Do not  
use i n appl i cat i ons 
exposed t o out door  ambi ent  
condi t i ons i n cl i mat i c 
zones 1 t hr ough 4. ]

[ ] JI S A 9504 [ I ] [ Yes]

Heat i ng Hot  Wat er  Suppl y & Ret ur n,  Heat ed Oi l  ( Max 121 C)

Mi ner al  Fi ber JI S A 9504

Col d Domest i c Wat er  Pi pi ng,  Makeup Wat er  & Dr i nki ng Fount ai n Dr ai n Pi pi ng

Mi ner al  Fi ber JI S A 9504
Hot  Domest i c Wat er  Suppl y & Reci r cul at i ng Pi pi ng ( Max 93 C)

Mi ner al  Fi ber JI S A 9504

Ref r i ger ant  Suct i on Pi pi ng ( 1. 67 degr ees C nomi nal )
Shal l  be pr e- i nsul at ed by 
manuf act ur er

Compr essed Ai r  Di schar ge,  St eam and Condensat e Ret ur n ( 94 t o 121 Degr ees C

Mi ner al  Fi ber JI S A 9504
Exposed Lavat or y Dr ai ns,  Exposed Domest i c Wat er  Pi pi ng & Dr ai ns t o Ar eas f or  
Handi capped Per sonnel

Mi ner al  Fi ber JI S A 9504
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TABLE 1

I nsul at i on Mat er i al  f or  Pi pi ng

Ser vi ce

Mat er i al Speci f i cat i on Type Cl ass VR/ VB 
Req' d

Hor i zont al  Roof  Dr ai n Leader s ( I ncl udi ng Under si de of  Roof  Dr ai n Fi t t i ngs)

Mi ner al  Fi ber JI S A 9504

Condensat e Dr ai n Locat ed I nsi de Bui l di ng

Mi ner al  Fi ber JI S A 9504
Medi um Temper at ur e Hot  Wat er ,  St eam and Condensat e ( 122 t o 176 Degr ees C)

Mi ner al  Fi ber JI S A 9504

Hi gh Temper at ur e Hot  Wat er  & St eam ( 177 t o 371 Degr ees C)

Mi ner al  Fi ber JI S A 9504

Br i ne Syst ems Cr yogeni cs ( - 34 t o - 18 Degr ees C)

Mi ner al  Fi ber JI S A 9504

Br i ne Syst ems Cr yogeni cs ( - 18 t o 1. 11 Degr ees C)

Mi ner al  Fi ber JI S A 9504

Not e:  VR/ VB = Vapor  Ret ar der / Vapor  Bar r i er

TABLE 2

Pi pi ng I nsul at i on Thi ckness ( mm)
For  f l exi bl e cel l ul ar  f oam t he t hi ckness shoul d be 13mm i nst ead of  15mm.   Economi c

t hi ckness or  pr event i on of  condensat i on i s t he basi s of  t hese t abl es.   I f  pr event i on
of  condensat i on i s t he cr i t er i on,  t he ambi ent  t emper at ur e and r el at i ve humi di t y must

be st at ed.   Do not  use i nt egr al  wi cki ng mat er i al  i n  Chi l l ed wat er  appl i cat i ons
exposed t o out door  ambi ent  condi t i ons i n cl i mat i c zones 1 t hr ough 4.

Ser vi ce

Mat er i al Tube And Pi pe Si ze ( mm)

<25 25- <40 40- <100 100- <200 > or  = 200

[ Chi l l ed Wat er  ( Suppl y & Ret ur n,  Dual  Temper at ur e Pi pi ng,  4. 44 Degr ees C nomi nal ) ]

Mi ner al  Fi ber  wi t h Wi cki ng 
Mat er i al

25 40 40 50 50
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TABLE 2

Pi pi ng I nsul at i on Thi ckness ( mm)
For  f l exi bl e cel l ul ar  f oam t he t hi ckness shoul d be 13mm i nst ead of  15mm.   Economi c

t hi ckness or  pr event i on of  condensat i on i s t he basi s of  t hese t abl es.   I f  pr event i on
of  condensat i on i s t he cr i t er i on,  t he ambi ent  t emper at ur e and r el at i ve humi di t y must

be st at ed.   Do not  use i nt egr al  wi cki ng mat er i al  i n  Chi l l ed wat er  appl i cat i ons
exposed t o out door  ambi ent  condi t i ons i n cl i mat i c zones 1 t hr ough 4.

Ser vi ce

Mat er i al Tube And Pi pe Si ze ( mm)

<25 25- <40 40- <100 100- <200 > or  = 200

[ Chi l l ed Wat er  ( Suppl y & Ret ur n,  Dual  Temper at ur e Pi pi ng,  4. 44 Degr ees C nomi nal ) ]

Mi ner al  Fi ber  wi t h Wi cki ng 
Mat er i al

25 40 40 50 50

Heat i ng Hot  Wat er  Suppl y & Ret ur n,  Heat ed Oi l  ( Max 121 C)

Mi ner al  Fi ber 40 40 50 50 50

Col d Domest i c Wat er  Pi pi ng,  Makeup Wat er  & Dr i nki ng Fount ai n Dr ai n Pi pi ng

Mi ner al  Fi ber 40 40 50 50 50

Fl exi bl e El ast omer i c Cel l ul ar 25 25 25 N/ A N/ A

Hot  Domest i c Wat er  Suppl y & Reci r cul at i ng Pi pi ng ( Max 93 C)

Mi ner al  Fi ber 25 25 25 40 40

Ref r i ger ant  Suct i on Pi pi ng ( 1. 67 degr ees C nomi nal )

Shal l  be pr e- i nsul at ed by 
manuf act ur er

Compr essed Ai r  Di schar ge,  St eam and Condensat e Ret ur n ( 94 t o 121 Degr ees C

Mi ner al  Fi ber 40 40 50 50 50

40* 50* 65* 80* 90*

Exposed Lavat or y Dr ai ns,  Exposed Domest i c Wat er  Pi pi ng & Dr ai ns t o Ar eas f or  
Handi capped Per sonnel

Mi ner al  Fi ber 40 40 50 50 50

Hor i zont al  Roof  Dr ai n Leader s ( I ncl udi ng Under si de of  Roof  Dr ai n Fi t t i ngs)

Mi ner al  Fi ber 40 40 50 50 50

Condensat e Dr ai n Locat ed I nsi de Bui l di ng
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TABLE 2

Pi pi ng I nsul at i on Thi ckness ( mm)
For  f l exi bl e cel l ul ar  f oam t he t hi ckness shoul d be 13mm i nst ead of  15mm.   Economi c

t hi ckness or  pr event i on of  condensat i on i s t he basi s of  t hese t abl es.   I f  pr event i on
of  condensat i on i s t he cr i t er i on,  t he ambi ent  t emper at ur e and r el at i ve humi di t y must

be st at ed.   Do not  use i nt egr al  wi cki ng mat er i al  i n  Chi l l ed wat er  appl i cat i ons
exposed t o out door  ambi ent  condi t i ons i n cl i mat i c zones 1 t hr ough 4.

Ser vi ce

Mat er i al Tube And Pi pe Si ze ( mm)

<25 25- <40 40- <100 100- <200 > or  = 200

Mi ner al  Fi ber 40 40 50 50 50

Medi um Temper at ur e Hot  Wat er ,  St eam and Condensat e ( 122 t o 176 Degr ees C)

Mi ner al  Fi ber 40 80 80 100 100

65* 80* 90*

Hi gh Temper at ur e Hot  Wat er  & St eam ( 177 t o 371 Degr ees C)

Mi ner al  Fi ber 65 80 80 100 100

Br i ne Syst ems Cr yogeni cs ( - 34 t o - 18 Degr ees C)

Mi ner al  Fi ber 40 40 50 50 50

Br i ne Syst ems Cr yogeni cs ( - 18 t o 1. 11 Degr ees C)

Mi ner al  Fi ber 40 40 50 50 50

3. 2. 2   Abovegr ound Col d Pi pel i nes

The f ol l owi ng col d pi pel i nes f or  mi nus 34 t o pl us 16 degr ees C,  shal l  be 
i nsul at ed i n accor dance wi t h Tabl e 2 except  t hose pi pi ng l i s t ed i n 
subpar agr aph Pi pe I nsul at i on i n PART 3 as t o be omi t t ed.   Thi s i ncl udes 
but  i s not  l i mi t ed t o t he f ol l owi ng:

a.   Make- up wat er .

b.   Hor i zont al  and ver t i cal  por t i ons of  i nt er i or  r oof  dr ai ns.

c.   Ref r i ger ant  suct i on l i nes.

d.   Chi l l ed wat er .

e.   Dual  t emper at ur e wat er ,  i . e.  HVAC hot / chi l l ed wat er .

f .   Ai r  condi t i oner  condensat e dr ai ns.
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g.   Br i ne syst em cr yogeni cs

h.   Exposed l avat or y dr ai ns and domest i c wat er  l i nes ser vi ng pl umbi ng 
f i xt ur es f or  handi cap per sons.

i .   Domest i c col d and chi l l ed dr i nki ng wat er .

3. 2. 2. 1   I nsul at i on Mat er i al  and Thi ckness

I nsul at i on t hi ckness f or  col d pi pel i nes shal l  be det er mi ned usi ng Tabl e 2.

3. 2. 3   Abovegr ound Hot  Pi pel i nes

3. 2. 3. 1   Gener al  Requi r ement s

Al l  hot  pi pe l i nes above 16 degr ees C,  except  t hose pi pi ng l i s t ed i n 
subpar agr aph Pi pe I nsul at i on i n PART 3 as t o be omi t t ed,  shal l  be 
i nsul at ed i n accor dance wi t h Tabl e 2.   Thi s i ncl udes but  i s not  l i mi t ed t o 
t he f ol l owi ng:

a.   Domest i c hot  wat er  suppl y & r e- ci r cul at i ng syst em.

b.   St eam.

c.   Condensat e & compr essed ai r  di schar ge.

d.   Hot  wat er  heat i ng.

e.   Heat ed oi l .

f .   Wat er  def r ost  l i nes i n r ef r i ger at ed r ooms.

I nsul at i on shal l  be cover ed,  i n accor dance wi t h manuf act ur er ' s 
r ecommendat i ons,  wi t h a f act or y appl i ed Type I  j acket  or  f i el d appl i ed 
al umi num wher e r equi r ed or  seal  wel ded PVC.

3. 2. 4   Pi pi ng Exposed t o Weat her

Pi pi ng exposed t o weat her  shal l  be i nsul at ed and j acket ed i n accor dance 
wi t h MLI T- M.

3. 3   DUCT I NSULATI ON SYSTEMS I NSTALLATI ON

I nst al l  duct  i nsul at i on syst ems i n accor dance wi t h t he appr oved pl at es as 
suppl ement ed by t he manuf act ur er ' s publ i shed i nst al l at i on i nst r uct i ons.   
Duct  i nsul at i on mi ni mum t hi ckness and i nsul at i on l evel  must  be as l i s t ed 
i n Tabl e 4.

3. 3. 1   Duct  I nsul at i on Mi ni mum Thi ckness

Duct  i nsul at i on mi ni mum t hi ckness i n accor dance wi t h Tabl e 3.

Tabl e 3 -  Mi ni mum Duct  I nsul at i on ( mm)

Col d Ai r  Duct s 50
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Tabl e 3 -  Mi ni mum Duct  I nsul at i on ( mm)

Rel i ef  Duct s 40

Fr esh Ai r  I nt ake Duct s 40

War m Ai r  Duct s 50

Rel i ef  Duct s 40

Fr esh Ai r  I nt ake Duct s 40

3. 3. 2   I nsul at i on and Vapor  Ret ar der / Vapor  Bar r i er  f or  Col d Ai r  Duct

I nsul at i on and vapor  r et ar der / vapor  bar r i er  shal l  be pr ovi ded f or  t he 
f ol l owi ng col d ai r  duct s and associ at ed equi pment .

a.   Suppl y duct s.

b.   Ret ur n ai r  duct s.

c.   Rel i ef  duct s.

d.   Fl exi bl e r un- out s ( f i el d- i nsul at ed) .

e.   Pl enums.

f .   Duct - mount ed coi l  casi ngs.

g.   Coi l  header s and r et ur n bends.

h.   Coi l  casi ngs.

i .   Fr esh ai r  i nt ake duct s.

j .   Fi l t er  boxes.

k.   Mi xi ng boxes ( f i el d- i nsul at ed) .

l .   Suppl y f ans ( f i el d- i nsul at ed) .

m.   Si t e- er ect ed ai r  condi t i oner  casi ngs.

n.   Duct s exposed t o weat her .

o.   Combust i on ai r  i nt ake duct s.

3. 3. 3   I nsul at i on f or  War m Ai r  Duct

I nsul at i on and vapor  bar r i er  shal l  be pr ovi ded f or  t he f ol l owi ng war m ai r  
duct s and associ at ed equi pment : .

a.   Suppl y duct s.

b.   Ret ur n ai r  duct s.

c.   Rel i ef  ai r  duct s
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d.   Fl exi bl e r un- out s ( f i el d i nsul at ed) .

e.   Pl enums.

f .   Duct - mount ed coi l  casi ngs.

g.   Coi l - header s and r et ur n bends.

h.   Coi l  casi ngs.

i .   Fr esh ai r  i nt ake duct s.

j .   Fi l t er  boxes.

k.   Mi xi ng boxes.

l .   Suppl y f ans.

m.   Si t e- er ect ed ai r  condi t i oner  casi ngs.

n.   Duct s exposed t o weat her .

3. 3. 4   Duct s Handl i ng Ai r  f or  Dual  Pur pose

For  ai r  handl i ng duct s f or  dual  pur pose bel ow and above 16 degr ees C,  
duct s shal l  be i nsul at ed as speci f i ed f or  col d ai r  duct .

3. 3. 5   Duct  Test  Hol es

Af t er  duct  syst ems have been t est ed,  adj ust ed,  and bal anced,  br eaks i n t he 
i nsul at i on and j acket  shal l  be r epai r ed i n accor dance wi t h t he appl i cabl e 
sect i on of  t hi s speci f i cat i on f or  t he t ype of  duct  i nsul at i on t o be 
r epai r ed.

3. 3. 6   Duct  Exposed t o Weat her

3. 3. 6. 1   I nst al l at i on

Duct s exposed t o weat her  shal l  be i nsul at ed and f i ni shed as speci f i ed i n 
accor dance wi t h MLI T- M.

3. 3. 7   Ki t chen Exhaust  Duct  I nsul at i on

NFPA 96 f or  [ ovens, ]  [ gr i ddl es, ]  [ deep f at  f r yer s, ]  [ st eam ket t l es, ]  
[ veget abl e st eamer s, ]  [ hi gh pr essur e cooker s, ]  [ and]  [ mobi l e ser vi ng 
uni t s] .   Pr ovi de i nsul at i on wi t h 19 mm wi de,  mi ni mum 4 mm t hi ck gal vani zed 
st eel  bands spaced not  over  305 mm o. c. ;  or  16 gauge gal vani zed st eel  wi r e 
wi t h cor ner  c l i ps under  t he wi r e;  or  wi t h heavy wel ded pi ns spaced not  over
 305 mm apar t  each way.   Do not  use adhesi ves.

3. 4   EQUI PMENT I NSULATI ON SYSTEMS I NSTALLATI ON

I nst al l  equi pment  i nsul at i on syst ems i n accor dance wi t h MLI T- M.

3. 4. 1   I nsul at i on f or  Col d Equi pment

Col d equi pment  bel ow 16 degr ees C:  I nsul at i on shal l  be f ur ni shed on 
equi pment  handl i ng medi a bel ow 16 degr ees C i ncl udi ng t he f ol l owi ng:
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a.   Pumps.

b.   Ref r i ger at i on equi pment  par t s t hat  ar e not  f act or y i nsul at ed.

c.   Dr i p pans under  chi l l ed equi pment .

d.   Col d wat er  st or age t anks.

e.   Wat er  sof t ener s.

f .   Duct  mount ed coi l s.

g.   Col d and chi l l ed wat er  pumps.

h.   Pneumat i c wat er  t anks.

i .   Roof  dr ai n bodi es.

j .   Ai r  handl i ng equi pment  par t s t hat  ar e not  f act or y i nsul at ed.

k.   Expansi on and ai r  separ at i on t anks.

3. 4. 1. 1   I nsul at i on Type

I nsul at i on shal l  be sui t abl e f or  t he t emper at ur e encount er ed.   Mat er i al  
and t hi cknesses shal l  be as shown i n Tabl e 5:

TABLE 5

I nsul at i on Thi ckness f or  Col d Equi pment  ( mm)

Equi pment  handl i ng medi a at  i ndi cat ed t emper at ur e

Mat er i al Thi ckness ( mm)

Mi ner al  Fi ber MLI T- M

3. 4. 2   I nsul at i on f or  Hot  Equi pment

I nsul at i on shal l  be f ur ni shed on equi pment  handl i ng medi a above 16 degr ees 
C i ncl udi ng t he f ol l owi ng:

a.   Conver t er s.

b.   Heat  exchanger s.

c.   Hot  wat er  gener at or s.

d.   Wat er  heat er s.

e.   Pumps handl i ng medi a above 54 degr ees C.

f .   Fuel  oi l  heat er s.

g.   Hot  wat er  st or age t anks.

h.   Ai r  separ at i on t anks.
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i .   Sur ge t anks.

j .   Fl ash t anks.

k.   Feed- wat er  heat er s.

l .   Unj acket ed boi l er s or  par t s of  boi l er s.

m.   Boi l er  f l ue gas connect i on f r om boi l er  t o st ack ( i f  i nsi de) .

n.   I nduced dr af t  f ans.

o.   Fl y ash and soot  col l ect or s.

p.   Condensat e r ecei ver s.

3. 4. 2. 1   I nsul at i on

I nsul at i on shal l  be sui t abl e f or  t he t emper at ur e encount er ed.   Shel l  and 
t ube- t ype heat  exchanger s shal l  be i nsul at ed f or  t he t emper at ur e of  t he 
shel l  medi um.

I nsul at i on t hi ckness f or  hot  equi pment  shal l  be det er mi ned usi ng Tabl e 6:

TABLE 6

I nsul at i on Thi ckness f or  Hot  Equi pment  ( mm)

Equi pment  handl i ng st eam or  medi a at  i ndi cat ed pr essur e or  t emper at ur e l i mi t

Mat er i al Thi ckness ( mm)

103 kPa or  121 degr ees C

Ri gi d Mi ner al  Fi ber 50

Fl exi bl e Mi ner al  Fi ber 50

1380 kPa or  204 degr ee C

Ri gi d Mi ner al  Fi ber 75

Fl exi bl e Mi ner al  Fi ber 75

316 degr ees C

Ri gi d Mi ner al  Fi ber 125

Fl exi bl e Mi ner al  Fi ber 150

316 degr ees C:   Thi ckness necessar y t o l i mi t  t he ext er nal  t emper at ur e of  t he 
i nsul at i on t o 50 C.   Heat  t r ansf er  cal cul at i ons shal l  be submi t t ed t o subst ant i at e 
i nsul at i on and t hi ckness sel ect i on.

3. 4. 2. 2   I nsul at i on of  Boi l er  St ack and Di esel  Engi ne Exhaust  Pi pe

I nsul at i on t ype and t hi ckness shal l  be i n accor dance wi t h t he f ol l owi ng 
Tabl e 7.
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TABLE 7

I nsul at i on and Thi ckness f or
Boi l er  St ack and Di esel  Engi ne Exhaust  Pi pe

Ser vi ce & Sur f ace Temper at ur e Range ( Degr ees C)

Mat er i al Out si de Di amet er  ( mm)

6 -  32 25 -  80 90- 125 150 -  250 > or  = 280 -
900

Boi l er  St ack ( Up t o 204 degr ees C)

Mi ner al  Fi ber
JI S A 9504

N/ A N/ A 75 90 100

Boi l er  St ack ( 205 t o 315 degr ees C)

Mi ner al  Fi ber
JI S A 9504 ASTM C547 
Cl ass 2,
ASTM C592 Cl ass 1,  or
ASTM C612 Cl ass 3

N/ A N/ A 100 100 125

Mi ner al  Fi ber / Cel l ul ar  Gl ass Composi t e:

Mi ner al  Fi ber
JI S A 9504 ASTM C547 
Cl ass 2,
ASTM C592 Cl ass 1,  or
ASTM C612 Cl ass 3

25 25 25 25 50

Boi l er  St ack ( 316 t o 427 degr ees C)

Mi ner al  Fi ber
JI S A 9504 ASTM C547 
Cl ass 3,
ASTM C592 Cl ass 1,  or
ASTM C612 Cl ass 3 
JI S A 9504

N/ A N/ A 100 100 150

Mi ner al  Fi ber / Cel l ul ar  Gl ass Composi t e:

Mi ner al  Fi ber
JI S A 9504 ASTM C547 
Cl ass 2,
ASTM C592 Cl ass 1,  or
ASTM C612 Cl ass 3 
JI S A 9504

50 50 50 80 80

Di esel  Engi ne Exhaust  ( Up t o 371 degr ees C)
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TABLE 7

I nsul at i on and Thi ckness f or
Boi l er  St ack and Di esel  Engi ne Exhaust  Pi pe

Ser vi ce & Sur f ace Temper at ur e Range ( Degr ees C)

Mat er i al Out si de Di amet er  ( mm)

6 -  32 25 -  80 90- 125 150 -  250 > or  = 280 -
900

Mi ner al  Fi ber
JI S A 9504 ASTM C547 
Cl ass 2,  ASTM C592 Cl ass 
1,  or  ASTM C612 Cl ass 3 
JI S A 9504

50 50 50 80 80

3. 4. 3   Equi pment  Handl i ng Dual  Temper at ur e Medi a

Bel ow and above 16 degr ees C:   equi pment  handl i ng dual  t emper at ur e medi a 
shal l  be i nsul at ed as speci f i ed f or  col d equi pment .

3. 4. 4   Equi pment  Exposed t o Weat her

3. 4. 4. 1   I nst al l at i on

Equi pment  exposed t o weat her  shal l  be i nsul at ed and f i ni shed i n accor dance 
wi t h t he r equi r ement s f or  duct s exposed t o weat her  i n par agr aph DUCT 
I NSULATI ON I NSTALLATI ON.

       - -  End of  Sect i on - -
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REFRI GERANT PI PI NG
10/ 07

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S B 1180 ( 2014)  Hexagon Head Bol t s and Hexagon 
Scr ews

JI S B 2220 ( 2012)  St eel  Pi pe Fl anges

JI S B 2301 ( 2013)  Scr ewed Type Mal l eabl e Cast  I r on 
Pi pe Fi t t i ngs

JI S B 2312 ( 2015)  St eel  But t - Wel di ng Pi pe Fi t t i ngs

JI S B 2316 ( 2017)  St eel  Socket - Wel di ng Pi pe Fi t t i ngs

JI S B 2404 ( 2018)  Di mensi ons of  Gasket s f or  Use wi t h 
Pi pe Fl anges

JI S B 8225 ( 2012)  Saf et y Val ves- Measur i ng Met hods f or  
Coef f i c i ent  of  Di schar ge

JI S B 8471 ( 2004)  Wat er  Pi pe Li ne- Sol enoi d Val ves

JI S B 8605 ( 2002)  St op Val ves f or  Ref r i ger ant s

JI S B 8619 ( 2018)  Ther most at i c Ref r i ger ant  Expansi on 
Val ves- Met hods of  Test i ng f or  Per f or mance

JI S G 3302 ( 2022)  Hot  Di p Zi nc Coat ed St eel  Sheet  and 
St r i p

JI S G 3454 ( 2019)  Car bon St eel  Pi pes f or  Pr essur e 
Ser vi ce ( Amendment  1)

JI S H 3300 ( 2018)  Copper  and Copper  Al l oy Seaml ess 
Pi pes and Tubes

JI S H 3401 ( 2001)  Pi pe Fi t t i ngs of  Copper  and Copper  
Al l oys

JI S H 8641 ( 2021)  Hot  Di p Gal vani zed Coat i ngs

JI S K 7137- 2 ( 2001) Pl ast i cs- Pol yt et r af l uor oet hyl ene 
( PTFE)  Semi - Fi ni shed Pr oduct s-
Par t  2 :  Pr epar at i on of  Test  Speci mens and 
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Det er mi nat i on of  Pr oper t i es

JI S Z 2371 ( 2015)  Met hods of  Sal t  Spr ay Test i ng

JI S Z 3197 ( 2012)  Test  Met hods f or  Sol der i ng Fl uxes

JI S Z 3202 ( 2007)  Copper  and Copper  Al l oy Gas Wel di ng 
Rods

JI S Z 3284- 1 ( 2014)  Sol der  Past e- Par t  1:  Ki nds and 
Qual i t y Cl assi f i cat i on

JI S Z 3801 ( 2018)  St andar d Qual i f i cat i on Test  and 
Accept ance Requi r ement s f or  Manual  Wel di ng 
Techni que

JI S Z 3821 ( 2018)  St andar d Qual i f i cat i on Test  and 
Accept ance Requi r ement s f or  Wel di ng 
Techni que of  St ai nl ess St eel  

THE JAPAN WELDI NG ENGI NEERI NG SOCI ETY ( JWES)

JWES Japan Wel di ng Engi neer i ng Soci et y

MI NI STRY OF LAND,  I NFRASTRUCTURE,  TRANSPORT AND TOURI SM ( MLI T)

MLI T- M ( 2019)  Publ i c Bui l di ng Const r uct i on 
St andar d Speci f i cat i on

1. 2   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  [ Cont r act or  Qual i t y 
Cont r ol  appr oval . ]   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Ref r i ger ant  Pi pi ng Syst em;  G[ ,  [ _____] ]

SD- 06 Test  Repor t s

Ref r i ger ant  Pi pi ng Test s

SD- 10 Oper at i on and Mai nt enance Dat a

Mai nt enance
Oper at i on and Mai nt enance Manual s

1. 3   QUALI TY ASSURANCE

1. 3. 1   Qual i f i cat i ons

Submi t  [ _____]  copi es of  qual i f i ed pr ocedur es,  and l i s t  of  names and 
i dent i f i cat i on symbol s of  qual i f i ed wel der s and wel di ng oper at or s,  pr i or  
t o non- f act or y wel di ng oper at i ons. [   Pi pi ng shal l  be wel ded i n accor dance 
wi t h t he qual i f i ed pr ocedur es usi ng per f or mance qual i f i ed wel der s and 
wel di ng oper at or s.   Pr ocedur es and wel der s shal l  be qual i f i ed i n 
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accor dance wi t h JI S Z 3801.  Not i f y t he Cont r act i ng Of f i cer  24 hour s i n 
advance of  t est s t o be per f or med at  t he wor k s i t e,  i f  pr act i cal .   The 
wel der  or  wel di ng oper at or  shal l  appl y t he per sonal l y assi gned symbol  near  
each wel d made,  as a per manent  r ecor d.   St r uct ur al  member s shal l  be wel ded 
i n accor dance wi t h Sect i on [ 05 12 00 STRUCTURAL STEEL] . ]  [   Wel di ng and 
nondest r uct i ve t est i ng pr ocedur es ar e speci f i ed i n Sect i on [ 40 05 13. 96 
WELDI NG PROCESS PI PI NG]  . ]

1. 3. 2   Cont r act  Dr awi ngs

Because of  t he smal l  scal e of  t he dr awi ngs,  i t  i s  not  possi bl e t o i ndi cat e 
al l  of f set s,  f i t t i ngs,  and accessor i es t hat  may be r equi r ed.   Car ef ul l y 
i nvest i gat e t he pl umbi ng,  f i r e pr ot ect i on,  el ect r i cal ,  st r uct ur al  and 
f i ni sh condi t i ons t hat  woul d af f ect  t he wor k t o be per f or med and ar r ange 
such wor k accor di ngl y,  f ur ni shi ng r equi r ed of f set s,  f i t t i ngs,  and 
accessor i es t o meet  such condi t i ons.

1. 4   DELI VERY,  STORAGE,  AND HANDLI NG

Pr ot ect  st or ed i t ems f r om t he weat her ,  humi di t y and t emper at ur e 
var i at i ons,  di r t  and dust ,  or  ot her  cont ami nant s.   Pr oper  pr ot ect i on and 
car e of  al l  mat er i al  bot h bef or e and dur i ng i nst al l at i on i s t he 
Cont r act or ' s r esponsi bi l i t y .   Repl ace any mat er i al s f ound t o be damaged at  
t he Cont r act or ' s expense.   Dur i ng i nst al l at i on,  cap pi pi ng and si mi l ar  
openi ngs t o keep out  di r t  and ot her  f or ei gn mat t er .

1. 5   MAI NTENANCE

1. 5. 1   Gener al

Submi t  Dat a Package 2 pl us oper at i on and mai nt enance dat a compl yi ng wi t h 
t he r equi r ement s of  Sect i on 01 78 23 OPERATI ON AND MAI NTENANCE DATA and as 
speci f i ed her ei n.

1. 5. 2   Ext r a Mat er i al s

Submi t  spar e par t s dat a f or  each di f f er ent  i t em of  equi pment  speci f i ed,  
af t er  appr oval  of  det ai l  dr awi ngs and not  l at er  t han [ _____]  mont hs pr i or  
t o t he dat e of  benef i c i al  occupancy.   The dat a shal l  i ncl ude a compl et e 
l i s t  of  par t s and suppl i es,  wi t h cur r ent  uni t  pr i ces and sour ce of  suppl y,  
a r ecommended spar e par t s l i s t  f or  1 year  of  oper at i on,  and a l i s t  of  t he 
par t s r ecommended by t he manuf act ur er  t o be r epl aced on a r out i ne basi s.

PART 2   PRODUCTS

2. 1   STANDARD COMMERCI AL PRODUCTS

a.   Pr ovi de mat er i al s and equi pment  whi ch ar e st andar d pr oduct s of  a 
manuf act ur er  r egul ar l y engaged i n t he manuf act ur i ng of  such pr oduct s,  
t hat  ar e of  a s i mi l ar  mat er i al ,  desi gn and wor kmanshi p and t hat  have 
been i n sat i sf act or y commer ci al  or  i ndust r i al  use f or  2 year s pr i or  t o 
bi d openi ng.

b.   The 2 year  use shal l  i ncl ude appl i cat i ons of  equi pment  and mat er i al s 
under  s i mi l ar  c i r cumst ances and of  s i mi l ar  s i ze.   The 2 year s 
exper i ence shal l  be sat i sf act or i l y  compl et ed by a pr oduct  whi ch has 
been sol d or  i s of f er ed f or  sal e on t he commer ci al  mar ket  t hr ough 
adver t i sement s,  manuf act ur er ' s cat al ogs,  or  br ochur es.   Pr oduct s 
havi ng l ess t han a 2 year  f i el d ser vi ce r ecor d wi l l  be accept abl e i f  a 
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cer t i f i ed r ecor d of  sat i sf act or y f i el d oper at i on,  f or  not  l ess t han 
6000 hour s excl usi ve of  t he manuf act ur er ' s f act or y t est s,  can be shown.

c.   Pr oduct s shal l  be suppor t ed by a ser vi ce or gani zat i on l ocat i on i n 
Japan.   Syst em component s shal l  be envi r onment al l y sui t abl e f or  t he 
i ndi cat ed l ocat i ons.   Submi t  a cer t i f i ed l i s t  of  qual i f i ed per manent  
ser vi ce or gani zat i ons f or  suppor t  of  t he equi pment  whi ch i ncl udes 
t hei r  addr esses and qual i f i cat i ons.   The ser vi ce or gani zat i ons shal l  
be r easonabl y conveni ent  t o t he equi pment  i nst al l at i on and be abl e t o 
r ender  sat i sf act or y ser vi ce t o t he equi pment  on a r egul ar  and 
emer gency basi s dur i ng t he war r ant y per i od of  t he cont r act .

d.   Exposed equi pment  movi ng par t s,  par t s t hat  pr oduce hi gh oper at i ng 
t emper at ur e,  par t s whi ch may be el ect r i cal l y ener gi zed,  and par t s t hat  
may be a hazar d t o oper at i ng per sonnel  shal l  be i nsul at ed,  f ul l y  
encl osed,  guar ded,  or  f i t t ed wi t h ot her  t ypes of  saf et y devi ces.   
I nst al l  saf et y devi ces so t hat  pr oper  oper at i on of  equi pment  i s not  
i mpai r ed.   Wel di ng and cut t i ng saf et y r equi r ement s shal l  be i n 
accor dance wi t h MLI T- M and JI S Z 3801.

e.   Manuf act ur er ' s st andar d cat al og dat a,  at  l east  [ 5 weeks]  [ _____]  pr i or  
t o t he pur chase or  i nst al l at i on of  a par t i cul ar  component ,  hi ghl i ght ed 
t o show mat er i al ,  s i ze,  opt i ons,  per f or mance char t s and cur ves,  et c.  
i n adequat e det ai l  t o demonst r at e compl i ance wi t h cont r act  
r equi r ement s.   I ncl ude i n t he dat a manuf act ur er ' s r ecommended 
i nst al l at i on i nst r uct i ons and pr ocedur es.   Pr ovi de dat a f or  t he 
f ol l owi ng component s as a mi ni mum:

( 1)   Pi pi ng and Fi t t i ngs
( 2)   Val ves
( 3)   Pi pi ng Accessor i es
( 4)   Pi pe Hanger s,  I nser t s,  and Suppor t s

2. 2   REFRI GERANT PI PI NG SYSTEM

Ref r i ger ant  pi pi ng,  val ves,  f i t t i ngs,  and accessor i es shal l  be i n 
accor dance wi t h Japanese Ref r i ger at i on Saf et y Regul at i ons 
( Ni hon- Rei t ou- Hoan- Ki soku)  f or  Japanese St andar d. ,  except  as speci f i ed 
her ei n.   Ref r i ger ant  pi pi ng,  val ves,  f i t t i ngs,  and accessor i es shal l  be 
compat i bl e wi t h t he f l ui ds used and capabl e of  wi t hst andi ng t he pr essur es 
and t emper at ur es of  t he ser vi ce.   Ref r i ger ant  pi pi ng,  val ves,  and 
accessor i es used f or  r ef r i ger ant  ser vi ce shal l  be c l eaned,  dehydr at ed,  and 
seal ed ( capped or  pl ugged)  pr i or  t o shi pment  f r om t he manuf act ur er ' s 
pl ant .   Submi t  dr awi ngs,  at  l east  [ 5]  [ _____]  weeks pr i or  t o begi nni ng 
const r uct i on,  pr ovi ded i n adequat e det ai l  t o demonst r at e compl i ance wi t h 
cont r act  r equi r ement s.   Dr awi ngs shal l  consi st  of :

a.   Pi pi ng l ayout s whi ch i dent i f y al l  val ves and f i t t i ngs.

b.   Pl ans and el evat i ons whi ch i dent i f y c l ear ances r equi r ed f or  
mai nt enance and oper at i on.

2. 3   PI PE,  FI TTI NGS AND END CONNECTI ONS ( JOI NTS)

2. 3. 1   St eel  Pi pe

St eel  pi pe f or  r ef r i ger ant  ser vi ce shal l  conf or m t o JI S G 3454 & JI S B 2301,  
Schedul e 40.
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2. 3. 1. 1   Wel ded Fi t t i ngs and Connect i ons

But t - wel ded f i t t i ngs shal l  conf or m t o JI S B 2312.   Socket - wel ded f i t t i ngs 
shal l  conf or m t o JI S B 2316.   Wel ded f i t t i ngs shal l  be i dent i f i ed wi t h t he 
appr opr i at e gr ade and mar ki ng symbol .   Wel ded val ves and pi pe connect i ons 
( bot h but t - wel ds and socket - wel ds t ypes)  shal l  conf or m t o JI S B 2312 or  
JI S B 2316.

2. 3. 1. 2   Thr eaded Fi t t i ngs and Connect i ons

Thr eaded f i t t i ng shal l  conf or m t o JI S B 2301.   Thr eaded val ves and pi pe 
connect i ons shal l  conf or m t o JI S B 2301.

2. 3. 1. 3   Fl anged Fi t t i ngs and Connect i ons

Fl anges shal l  conf or m t o JI S B 2220.   Gasket s shal l  be non asbest os 
compr essed mat er i al  i n accor dance wi t h JI S B 2404,  1. 59 mm t hi ckness,  f ul l  
f ace or  sel f - cent er i ng f l at  r i ng t ype.   Thi s gasket s shal l  cont ai n ar ami d 
f i ber s bonded wi t h st yr ene but adei ne r ubber  ( SBR)  or  ni t r i l e but adei ne 
r ubber  ( NBR) .   Bol t s,  nut s,  and bol t  pat t er ns shal l  conf or m t o JI S B 2220.   
Bol t s shal l  be hi gh or  i nt er medi at e st r engt h mat er i al  conf or mi ng t o 
JI S B 1180.

2. 3. 2   Copper  Tubi ng

Copper  t ubi ng shal l  conf or m t o JI S H 3300 and JI S H 3401,  anneal ed or  har d 
dr awn as r equi r ed.   Copper  t ubi ng shal l  be sof t  anneal ed wher e bendi ng i s 
r equi r ed and har d dr awn wher e no bendi ng i s r equi r ed.   Sof t  anneal ed 
copper  t ubi ng shal l  not  be used i n s i zes l ar ger  t han 35 mm.   Joi nt s shal l  
be br azed except  t hat  j oi nt s on l i nes 22 mmand smal l er  may be f l ar ed.   
Cast  copper  al l oy f i t t i ngs f or  f l ar ed copper  t ube shal l  conf or m t o 
JI S H 3401.   Wr ought  copper  and br onze sol der - j oi nt  pr essur e f i t t i ngs 
shal l  conf or m t o JI S H 3401.   Joi nt s and f i t t i ngs f or  br azed j oi nt  shal l  
be wr ought - copper  or  f or ged- br ass sweat  f i t t i ngs.   Cast  sweat - t ype j oi nt s 
and f i t t i ngs shal l  not  be al l owed f or  br azed j oi nt s.   Br ass or  br onze 
adapt er s f or  br azed t ubi ng may be used f or  connect i ng t ubi ng t o f l anges 
and t o t hr eaded ends of  val ves and equi pment .

2. 3. 3   Sol der

Sol der  shal l  conf or m t o JI S Z 3284- 1,  t i n- ant i mony al l oy f or  ser vi ce 
pr essur es up t o 1034 kPa.   Sol der  f l ux shal l  be l i qui d or  past e f or m,  
non- cor r osi ve and conf or m t o JI S Z 3197.

2. 3. 4   Br azi ng Fi l l er  Met al

Fi l l er  met al  shal l  conf or m t o JI S Z 3202.

2. 4   VALVES

Val ves shal l  be desi gned,  manuf act ur ed,  and t est ed speci f i cal l y f or  
r ef r i ger ant  ser vi ce.   Val ve bodi es shal l  be of  br ass,  br onze,  st eel ,  or  
duct i l e i r on const r uct i on.   Val ves 25 mm and smal l er  shal l  have br azed or  
socket  wel ded connect i ons.   Val ves l ar ger  t han 25 mm shal l  have 
[ t ongue- and- gr oove f l anged]  [ but t  wel ded]  end connect i ons.   Thr eaded end 
connect i ons shal l  not  be used,  except  i n pi l ot  pr essur e or  gauge l i nes 
wher e mai nt enance di sassembl y i s r equi r ed and wel ded f l anges cannot  be 
used.   I nt er nal  par t s shal l  be r emovabl e f or  i nspect i on or  r epl acement  
wi t hout  appl y i ng heat  or  br eaki ng pi pe connect i ons.   Val ve st ems exposed 
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t o t he at mospher e shal l  be st ai nl ess st eel  or  cor r osi on r esi st ant  met al  
pl at ed car bon st eel .   Di r ect i on of  f l ow shal l  be l egi bl y and per manent l y 
i ndi cat ed on t he val ve body.   Cont r ol  val ve i nl et s shal l  be f i t t ed wi t h 
i nt egr al  or  adapt ed st r ai ner  or  f i l t er  wher e r ecommended or  r equi r ed by 
t he manuf act ur er .   Pur ge,  char ge and r ecei ver  val ves shal l  be of  
manuf act ur er ' s st andar d conf i gur at i on.

2. 4. 1   Ref r i ger ant  St op Val ves

Val ve shal l  be t he gl obe or  f ul l - por t  bal l  t ype wi t h a back- seat i ng st em 
especi al l y packed f or  r ef r i ger ant  ser vi ce.   Val ve packi ng shal l  be 
r epl aceabl e under  l i ne pr essur e.   Val ve shal l  be pr ovi ded wi t h a 
[ handwheel ]  [ or ]  [ wr ench]  oper at or  and a seal  cap.   Val ve shal l  be t he 
st r ai ght  or  angl e pat t er n desi gn as i ndi cat ed.

2. 4. 2   Check Val ves

Val ve shal l  be t he swi ng or  l i f t  t ype as r equi r ed t o pr ovi de posi t i ve 
shut of f  at  t he di f f er ent i al  pr essur e i ndi cat ed.   Val ve shal l  be pr ovi de 
wi t h r esi l i ent  seat .

2. 4. 3   Li qui d Sol enoi d Val ves

Val ves shal l  compl y wi t h JI S B 8471 and be sui t abl e f or  cont i nuous dut y 
wi t h appl i ed vol t ages 15 per cent  under  and 5 per cent  over  nomi nal  r at ed 
vol t age at  maxi mum and mi ni mum encount er ed pr essur e and t emper at ur e 
ser vi ce condi t i ons.   Val ves shal l  be di r ect - act i ng or  pi l ot - oper at i ng 
t ype,  packl ess,  except  t hat  packed st em,  seal  capped,  manual  l i f t i ng 
pr ovi s i ons shal l  be f ur ni shed.   Sol enoi d coi l s shal l  be moi st ur e- pr oof ,  UL 
appr oved,  t ot al l y encapsul at ed or  encapsul at ed and met al  j acket ed as 
r equi r ed.   Val ves shal l  have saf e wor ki ng pr essur e of  2760 kPa and a 
maxi mum oper at i ng pr essur e di f f er ent i al  of  at  l east  1375 kPa at  85 per cent  
r at ed vol t age.   Val ves shal l  have an oper at i ng pr essur e di f f er ent i al  
sui t abl e f or  t he r ef r i ger ant  used.

2. 4. 4   Expansi on Val ves

   Val ve shal l  conf or m t o JI S B 8619.   Val ve shal l  be t he di aphr agm and 
spr i ng- l oaded t ype wi t h i nt er nal  or  ext er nal  equal i zer s,  and bul b and 
capi l l ar y t ubi ng.   Val ve shal l  be pr ovi ded wi t h an ext er nal  super heat  
adj ust ment  al ong wi t h a seal  cap.   I nt er nal  equal i zer s may be ut i l i zed 
wher e f l owi ng r ef r i ger ant  pr essur e dr op bet ween out l et  of  t he val ve and 
i nl et  t o t he evapor at or  coi l  i s  negl i gi bl e and pr essur e dr op acr oss t he 
evapor at or  i s l ess t han t he pr essur e di f f er ence cor r espondi ng t o 1 degr ee C
 of  sat ur at ed suct i on t emper at ur e at  evapor at or  condi t i ons.   Bul b char ge 
shal l  be det er mi ned by t he manuf act ur er  f or  t he appl i cat i on and such t hat  
l i qui d wi l l  r emai n i n t he bul b at  al l  oper at i ng condi t i ons.   Gas l i mi t ed 
l i qui d char ged val ves and ot her  val ve devi ces f or  l i mi t i ng evapor at or  
pr essur e shal l  not  be used wi t hout  a di st r i but or  or  di schar ge t ube or  
ef f ect i ve means t o pr event  l oss of  cont r ol  when bul b becomes war mer  t han 
val ve body.   Pi l ot - oper at ed val ves shal l  have a char act er i zed pl ug t o 
pr ovi de r equi r ed modul at i ng cont r ol .   A de- ener gi zed sol enoi d val ve may be 
used i n t he pi l ot  l i ne t o c l ose t he mai n val ve i n l i eu of  a sol enoi d val ve 
i n t he mai n l i qui d l i ne.   An i sol at abl e pr essur e gauge shal l  be pr ovi ded 
i n t he pi l ot  l i ne,  at  t he mai n val ve.   Aut omat i c pr essur e r educi ng or  
const ant  pr essur e r egul at i ng expansi on val ves may be used onl y wher e 
i ndi ct ed or  f or  const ant  evapor at or  l oads.
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2. 4. 5   Saf et y Rel i ef  Val ves

Val ve shal l  be t he t wo- way t ype,  unl ess i ndi cat ed ot her wi se.   Val ve shal l  
conf or m t o JI S B 8225.   Val ve capaci t y shal l  be cer t i f i ed by t he Nat i onal  
Boar d of  Boi l er  and Pr essur e Vessel  I nspect or s or  Japan Boi l er  
Associ at i on.   Val ve shal l  be of  an aut omat i cal l y r eseat i ng desi gn af t er  
act i vat i on.

2. 4. 6   Evapor at or  Pr essur e Regul at or s,  Di r ect - Act i ng

Val ve shal l  i ncl ude a di aphr agm/ spr i ng assembl y,  ext er nal  pr essur e 
adj ust ment  wi t h seal  cap,  and pr essur e gauge por t .   Val ve shal l  mai nt ai n a 
const ant  i nl et  pr essur e by bal anci ng i nl et  pr essur e on di aphr agm agai nst  
an adj ust abl e spr i ng l oad.   Pr essur e dr op at  syst em desi gn l oad shal l  not  
exceed t he pr essur e di f f er ence cor r espondi ng t o a 1 degr ee C change i n 
sat ur at ed r ef r i ger ant  t emper at ur e at  evapor at or  oper at i ng suct i on 
t emper at ur e.   Spr i ng shal l  be sel ect ed f or  i ndi cat ed maxi mum al l owabl e 
suct i on pr essur e r ange.

2. 4. 7   Ref r i ger ant  Access Val ves

Ref r i ger ant  access val ves and hose connect i ons shal l  be i n accor dance wi t h 
JI S B 8605.

2. 5   PI PI NG ACCESSORI ES

2. 5. 1   Fi l t er  Dr i er s

Si zes 15 mm and l ar ger  shal l  be t he f ul l  f l ow,  r epl aceabl e cor e t ype.   
Si zes 13 mm and smal l er  shal l  be t he seal ed t ype.   Cor es shal l  be of  
sui t abl e desi ccant  t hat  wi l l  not  pl ug,  cake,  dust ,  channel ,  or  br eak down,  
and shal l  r emove wat er ,  aci d,  and f or ei gn mat er i al  f r om t he r ef r i ger ant .   
Fi l t er  dr i er s shal l  be const r uct ed so t hat  none of  t he desi ccant  wi l l  pass 
i nt o t he r ef r i ger ant  l i nes.   Mi ni mum bur st i ng pr essur e shal l  be 10. 3 MPa.

2. 5. 2   Si ght  Gl ass and Li qui d Level  I ndi cat or

2. 5. 2. 1   Assembl y and Component s

Assembl y shal l  be pr essur e-  and t emper at ur e- r at ed and const r uct ed of  
mat er i al s sui t abl e f or  t he ser vi ce.   Gl ass shal l  be bor osi l i cat e t ype.   
Fer r ous component s subj ect  t o condensat i on shal l  be el ect r o- gal vani zed.

2. 5. 2. 2   Gauge Gl ass

Gauge gl ass shal l  i ncl ude t op and bot t om i sol at i on val ves f i t t ed wi t h 
aut omat i c checks,  and packi ng f ol l ower s;  r ed- l i ne or  gr een- l i ne gauge 
gl ass;  el ast omer  or  pol ymer  packi ng t o sui t  t he ser vi ce;  and gauge gl ass 
guar d.

2. 5. 2. 3   Bul l ' s- Eye and I nl i ne Si ght  Gl ass Ref l ex Lens

Bul l ' s- eye and i nl i ne s i ght  gl ass r ef l ex l ens shal l  be pr ovi ded f or  
dead- end l i qui d ser vi ce.   For  pi pe l i ne mount i ng,  t wo pl ai n l enses i n one 
body sui t abl e f or  backl i ght ed vi ewi ng shal l  be pr ovi ded.

2. 5. 2. 4   Moi st ur e I ndi cat or

I ndi cat or  shal l  be a sel f - r ever si bl e act i on,  moi st ur e r eact i ve,  col or  
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changi ng medi a.   I ndi cat or  shal l  be f ur ni shed wi t h f ul l - col or - pr i nt i ng t ag 
cont ai ni ng col or ,  moi st ur e and t emper at ur e cr i t er i a.   Unl ess ot her wi se 
i ndi cat ed,  t he moi st ur e i ndi cat or  shal l  be an i nt egr al  par t  of  each 
cor r espondi ng si ght  gl ass.

2. 5. 3   Vi br at i on Dampener s

Dampener s shal l  be of  t he al l - met al l i c  bel l ows and woven- wi r e t ype.

2. 5. 4   Fl exi bl e Pi pe Connect or s

Connect or  shal l  be a composi t e of  i nt er i or  cor r ugat ed phosphor  br onze or  
st ai nl ess st eel ,  as r equi r ed f or  f l ui d ser vi ce,  wi t h ext er i or  
r ei nf or cement  of  br onze,  st ai nl ess st eel  or  monel  wi r e br ai d.   Assembl y 
shal l  be const r uct ed wi t h a saf et y f act or  of  not  l ess t han 4 at  150 
degr ees C.   Unl ess ot her wi se i ndi cat ed,  t he l engt h of  a f l exi bl e connect or  
shal l  be as r ecommended by t he manuf act ur er  f or  t he ser vi ce i nt ended.

2. 5. 5   St r ai ner s

St r ai ner s used i n r ef r i ger ant  ser vi ce shal l  have br ass or  cast  i r on body,  
Y- or  angl e- pat t er n,  c l eanabl e,  not  l ess t han 60- mesh noncor r odi ng scr een 
of  an ar ea t o pr ovi de net  f r ee ar ea not  l ess t han t en t i mes t he pi pe 
di amet er  wi t h pr essur e r at i ng compat i bl e wi t h t he r ef r i ger ant  ser vi ce.   
Scr eens shal l  be st ai nl ess st eel  or  monel  and r ei nf or ced spr i ng- l oaded 
wher e necessar y f or  bypass- pr oof  const r uct i on.

2. 5. 6   Pr essur e and Vacuum Gauges

Gauges shal l  conf or m t o MLI T- M and shal l  be pr ovi ded wi t h t hr ot t l i ng t ype 
needl e val ve or  a pul sat i on dampener  and shut - of f  val ve.   Gauge shal l  be a 
mi ni mum of  85 mm i n di amet er  wi t h a r ange f r om 0 kPa t o appr oxi mat el y 1. 5 
t i mes t he maxi mum syst em wor ki ng pr essur e.   Each gauge r ange shal l  be 
sel ect ed so t hat  at  nor mal  oper at i ng pr essur e,  t he needl e i s wi t hi n t he 
mi ddl e- t hi r d of  t he r ange.

2. 5. 7   Temper at ur e Gauges

Temper at ur e gauges shal l  be t he i ndust r i al  dut y t ype and be pr ovi ded f or  
t he r equi r ed t emper at ur e r ange.   Gauges shal l  have Cel si us scal e i n 1 
degr ee gr aduat i ons scal e ( bl ack number s)  on a whi t e f ace.   The poi nt er  
shal l  be adj ust abl e.   Ri gi d st em t ype t emper at ur e gauges shal l  be pr ovi ded 
i n t her mal  wel l s l ocat ed wi t hi n 1. 5 m of  t he f i ni shed f l oor .   Uni ver sal  
adj ust abl e angl e t ype or  r emot e el ement  t ype t emper at ur e gauges shal l  be 
pr ovi ded i n t her mal  wel l s l ocat ed 1. 5 t o 2. 1 m above t he f i ni shed f l oor .   
Remot e el ement  t ype t emper at ur e gauges shal l  be pr ovi ded i n t her mal  wel l s 
l ocat ed 2. 1 m above t he f i ni shed f l oor .

2. 5. 7. 1   St em Cased- Gl ass

St em cased- gl ass case shal l  be pol i shed st ai nl ess st eel  or  cast  al umi num,  
229 mm l ong,  wi t h c l ear  acr yl i c l ens,  and non- mer cur y f i l l ed gl ass t ube 
wi t h i ndi cat i ng- f l ui d col umn.

2. 5. 7. 2   Bi met al l i c  Di al

Bi met al l i c  di al  t ype case shal l  be not  l ess t han 89 mm,  st ai nl ess st eel ,  
and shal l  be her met i cal l y seal ed wi t h c l ear  acr yl i c l ens.   Bi met al l i c  
el ement  shal l  be s i l i cone dampened and uni t  f i t t ed wi t h ext er nal  
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cal i br at or  adj ust ment .   Accur acy shal l  be one per cent  of  di al  r ange.

2. 5. 7. 3   Li qui d- ,  Sol i d- ,  and Vapor - Fi l l ed Di al

Li qui d- ,  sol i d- ,  and vapor - f i l l ed di al  t ype cases shal l  be not  l ess t han 
89 mm,  st ai nl ess st eel  or  cast  al umi num wi t h c l ear  acr yl i c l ens.   Fi l l  
shal l  be nonmer cur y,  sui t abl e f or  encount er ed cr oss- ambi ent s,  and 
connect i ng capi l l ar y t ubi ng shal l  be doubl e- br ai ded br onze.

2. 5. 7. 4   Ther mal  Wel l

Ther mal  wel l  shal l  be i dent i cal  s i ze,   13 or  19 mm NPT connect i on,  br ass 
or  st ai nl ess st eel .   Wher e t est  wel l s ar e i ndi cat ed,  pr ovi de capt i ve 
pl ug- f i t t ed t ype 13 mm NPT connect i on sui t abl e f or  use wi t h ei t her  
engr aved st em or  st andar d separ abl e socket  t her momet er  or  t her most at .   
Mer cur y shal l  not  be used i n t her momet er s.   Ext ended neck t her mal  wel l s 
shal l  be of  suf f i c i ent  l engt h t o c l ear  i nsul at i on t hi ckness by 25 mm.

2. 5. 8   Pi pe Hanger s,  I nser t s,  and Suppor t s

Pi pe hanger s,  i nser t s,  gui des,  and suppor t s shal l  conf or m t o MLI T- M.

2. 5. 9   Escut cheons

Escut cheons shal l  be chr omi um- pl at ed i r on or  chr omi um- pl at ed br ass,  ei t her  
one pi ece or  spl i t  pat t er n,  hel d i n pl ace by i nt er nal  spr i ng t ensi on or  
set  scr ews.

2. 6   FABRI CATI ON

2. 6. 1   Fact or y Coat i ng

Unl ess ot her wi se speci f i ed,  equi pment  and component  i t ems,  when f abr i cat ed 
f r om f er r ous met al ,  shal l  be f act or y f i ni shed wi t h t he manuf act ur er ' s 
st andar d f i ni sh,  except  t hat  i t ems l ocat ed out si de of  bui l di ngs shal l  have 
weat her  r esi st ant  f i ni shes t hat  wi l l  wi t hst and [ 125]  [ 500]  hour s exposur e 
t o t he sal t  spr ay t est  speci f i ed i n JI S Z 2371 usi ng a 5 per cent  sodi um 
chl or i de sol ut i on.   I mmedi at el y af t er  compl et i on of  t he t est ,  t he speci men 
shal l  show no si gns of  bl i s t er i ng,  wr i nkl i ng,  cr acki ng,  or  l oss of  
adhesi on and no si gn of  r ust  cr eepage beyond 3 mm on ei t her  s i de of  t he 
scr at ch mar k.   Cut  edges of  gal vani zed sur f aces wher e hot - di p gal vani zed 
sheet  st eel  i s  used shal l  be coat ed wi t h a z i nc- r i ch coat i ng conf or mi ng t o 
JI S H 8641.

2. 6. 2   Fact or y Appl i ed I nsul at i on

[ Ref r i ger ant  suct i on l i nes bet ween t he cool er  and each compr essor  [ and 
col d gas i nl et  connect i ons t o gas cool ed mot or s] ]  [ Ref r i ger ant  pumps and 
exposed chi l l ed wat er  l i nes on absor pt i on chi l l er s]  shal l  be i nsul at ed 
wi t h not  l ess t han 19 mm t hi ck uni cel l ul ar  pl ast i c f oam.   Fact or y 
i nsul at ed i t ems i nst al l ed out door s ar e not  r equi r ed t o be f i r e- r at ed.   .

PART 3   EXECUTI ON

3. 1   EXAMI NATI ON

Af t er  becomi ng f ami l i ar  wi t h al l  det ai l s of  t he wor k,  per f or m a 
ver i f i cat i on of  di mensi ons i n t he f i el d.   Submi t  a l et t er ,  at  l east  [ 2]  
[ _____]  weeks pr i or  t o begi nni ng const r uct i on,  i ncl udi ng t he dat e t he s i t e 
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was vi s i t ed,  conf or mat i on of  exi st i ng condi t i ons,  and any di scr epanci es 
f ound bef or e per f or mi ng any wor k.

3. 2   I NSTALLATI ON

Pi pe and f i t t i ng i nst al l at i on shal l  conf or m t o t he r equi r ement s of  MLI T- M.   
Cut  pi pe accur at el y t o measur ement s est abl i shed at  t he j obsi t e,  and wor k 
i nt o pl ace wi t hout  spr i ngi ng or  f or c i ng,  compl et el y c l ear i ng al l  wi ndows,  
door s,  and ot her  openi ngs.   Cut t i ng or  ot her  weakeni ng of  t he bui l di ng 
st r uct ur e t o f aci l i t at e pi pi ng i nst al l at i on ar e not  per mi t t ed wi t hout  
wr i t t en appr oval .   Cut  pi pe or  t ubi ng squar e,  r emover emoved by r eami ng,  
and per mi t  f r ee expansi on and cont r act i on wi t hout  causi ng damage t o t he 
bui l di ng st r uct ur e,  pi pe,  j oi nt s,  or  hanger s.

3. 2. 1   Di r ect i onal  Changes

Make changes i n di r ect i on wi t h f i t t i ngs,  except  t hat  bendi ng of  pi pe 100 mm
 and smal l er i s per mi t t ed,  pr ovi ded a pi pe bender  i s used and wi de weep 
bends ar e f or med.   Mi t er i ng or  not chi ng pi pe or  ot her  s i mi l ar  const r uct i on 
t o f or m el bows or  t ees i s not  per mi t t ed.   The cent er l i ne r adi us of  bends 
shal l  not  be l ess t han 6 di amet er s of  t he pi pe.   Bent  pi pe showi ng ki nks,  
wr i nkl es,  f l at t eni ng,  or  ot her  mal f or mat i ons wi l l  not  be accept ed.

3. 2. 2   Funct i onal  Requi r ement s

Pi pi ng shal l  be i nst al l ed 4 mm/ m of  pi pe i n t he di r ect i on of  f l ow t o 
ensur e adequat e oi l  dr ai nage.   Open ends of  r ef r i ger ant  l i nes or  equi pment  
shal l  be pr oper l y capped or  pl ugged dur i ng i nst al l at i on t o keep moi st ur e,  
di r t ,  or  ot her  f or ei gn mat er i al  out  of  t he syst em.   Pi pi ng shal l  r emai n 
capped unt i l  i nst al l at i on.   Equi pment  pi pi ng shal l  be i n accor dance wi t h 
t he equi pment  manuf act ur er ' s r ecommendat i ons and t he cont r act  dr awi ngs.   
Equi pment  and pi pi ng ar r angement s shal l  f i t  i nt o space al l ot t ed and al l ow 
adequat e accept abl e c l ear ances f or  i nst al l at i on,  r epl acement ,  ent r y,  
ser vi c i ng,  and mai nt enance.

3. 2. 3   Fi t t i ngs and End Connect i ons

3. 2. 3. 1   Thr eaded Connect i ons

Make t hr eaded connect i ons wi t h t aper ed t hr eads and make t i ght  wi t h t ape 
compl yi ng wi t h JI S K 7137- 2 t hr ead- j oi nt  compound appl i ed t o t he mal e 
t hr eads onl y.

3. 2. 3. 2   Br azed Connect i ons

Per f or m br azi ng i n accor dance wi t h MLI T- M,  except  as modi f i ed her ei n.   
Dur i ng br azi ng,  f i l l  t he pi pe and f i t t i ngs wi t h a pr essur e r egul at ed i ner t  
gas,  such as ni t r ogen,  t o pr event  t he f or mat i on of  scal e.   Bef or e br azi ng 
copper  j oi nt s,  c l ean bot h t he out si de of  t he t ube and t he i nsi de of  t he 
f i t t i ng wi t h a wi r e f i t t i ng br ush unt i l  t he ent i r e j oi nt  sur f ace i s br i ght  
and cl ean.   Do not  use br azi ng f l ux.   Remove sur pl us br azi ng mat er i al  at  
al l  j oi nt s.   Make st eel  t ubi ng j oi nt s i n accor dance wi t h t he 
manuf act ur er ' s r ecommendat i ons.   Pai nt  j oi nt s i n st eel  t ubi ng wi t h t he 
same mat er i al  as t he baked- on coat i ng wi t hi n 8 hour s af t er  j oi nt s ar e 
made.   Pr ot ect  t ubi ng agai nst  oxi dat i on dur i ng br azi ng by cont i nuous 
pur gi ng of  t he i nsi de of  t he pi pi ng usi ng ni t r ogen.   Suppor t  pi pi ng pr i or  
t o br azi ng and do not  spr i ng or  f or ce.
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3. 2. 3. 3   Wel ded Connect i ons

Wel ded j oi nt s i n st eel  r ef r i ger ant  pi pi ng shal l  be f usi on- wel ded.   Br anch 
connect i ons shal l  be made wi t h wel di ng t ees or  f or ged wel di ng br anch 
out l et s.   Pi pe shal l  be t hor oughl y c l eaned of  al l  scal e and f or ei gn mat t er  
bef or e t he pi pi ng i s assembl ed.   Dur i ng wel di ng t he pi pe and f i t t i ngs 
shal l  be f i l l ed wi t h an i ner t  gas,  such as ni t r ogen,  t o pr event  t he 
f or mat i on of  scal e.   Bevel i ng,  al i gnment ,  heat  t r eat ment ,  and i nspect i on 
of  wel d shal l  conf or m t o JI S Z 3821.   Wel d def ect s shal l  be r emoved and 
r ewel ded at  no addi t i onal  cost  t o t he Gover nment .   El ect r odes shal l  be 
st or ed and dr i ed i n accor dance wi t h JWES- Wel di ng Technol ogy Educat i on 
Sheet  or  as r ecommended by t he manuf act ur er .   El ect r odes t hat  have been 
wet t ed or  t hat  have l ost  any of  t hei r  coat i ng shal l  not  be used.

3. 2. 3. 4   Fl ar ed Connect i ons

When f l ar ed connect i ons ar e used,  a sui t abl e l ubr i cant  shal l  be used 
bet ween t he back of  t he f l ar e and t he nut  i n or der  t o avoi d t ear i ng t he 
f l ar e whi l e t i ght eni ng t he nut .

3. 2. 3. 5   Fl anged Connect i ons

When st eel  r ef r i ger ant  pi pi ng i s used,  uni on or  f l ange j oi nt s shal l  be 
pr ovi ded i n each l i ne i mmedi at el y pr ecedi ng t he connect i on t o each pi ece 
of  equi pment  r equi r i ng mai nt enance,  such as compr essor s,  coi l s,  chi l l er s,  
cont r ol  val ves,  and ot her  s i mi l ar  i t ems.   Fl anged j oi nt s shal l  be 
assembl ed squar e end t i ght  wi t h mat ched f l anges,  gasket s,  and bol t s.   
Gasket s shal l  be sui t abl e f or  use wi t h t he r ef r i ger ant s t o be handl ed.

3. 2. 4   Val ves

3. 2. 4. 1   Gener al

Ref r i ger ant  st op val ves shal l  be i nst al l ed on each si de of  each pi ece of  
equi pment  such as compr essor s condenser s,  evapor at or s,  r ecei ver s,  and 
ot her  s i mi l ar  i t ems i n mul t i pl e- uni t  i nst al l at i on,  t o pr ovi de par t i al  
syst em i sol at i on as r equi r ed f or  mai nt enance or  r epai r .   St op val ves shal l  
be i nst al l ed wi t h st ems hor i zont al  unl ess ot her wi se i ndi cat ed.   Bal l  
val ves shal l  be i nst al l ed wi t h st ems posi t i oned t o f aci l i t at e oper at i on 
and mai nt enance.   I sol at i ng val ves f or  pr essur e gauges and swi t ches shal l  
be ext er nal  t o t her mal  i nsul at i on.   Saf et y swi t ches shal l  not  be f i t t ed 
wi t h i sol at i on val ves.   Fi l t er  dr yer s havi ng access por t s may be 
consi der ed a poi nt  of  i sol at i on.   Pur ge val ves shal l  be pr ovi ded at  al l  
poi nt s of  syst ems wher e accumul at ed noncondensabl e gases woul d pr event  
pr oper  syst em oper at i on.   Val ves shal l  be f ur ni shed t o mat ch l i ne s i ze,  
unl ess ot her wi se i ndi cat ed or  appr oved.

3. 2. 4. 2   Expansi on Val ves

Expansi on val ves shal l  be i nst al l ed wi t h t he t her most at i c expansi on val ve 
bul b l ocat ed on t op of  t he suct i on l i ne when t he suct i on l i ne i s l ess t han 
54 mm i n di amet er  and at  t he 4 o' c l ock or  8 o' c l ock posi t i on on l i nes 
l ar ger  t han 54 mm.   The bul b shal l  be secur el y f ast ened wi t h t wo cl amps.   
The bul b shal l  be i nsul at ed.   The bul b shal l  i nst al l ed i n a hor i zont al  
por t i on of  t he suct i on l i ne,  i f  possi bl e,  wi t h t he pi gt ai l  on t he bot t om.   
I f  t he bul b must  be i nst al l ed i n a ver t i cal  l i ne,  t he bul b t ubi ng shal l  be 
f aci ng up.
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3. 2. 4. 3   Val ve I dent i f i cat i on

Each syst em val ve,  i ncl udi ng t hose whi ch ar e par t  of  a f act or y assembl y,  
shal l  be t agged.   Tags shal l  be i n al phanumer i c sequence,  pr ogr essi ng i n 
di r ect i on of  f l ui d f l ow.   Tags shal l  be embossed,  engr aved,  or  st amped 
pl ast i c or  nonf er r ous met al  of  var i ous shapes,  s i zed appr oxi mat el y 40 mm 
di amet er ,  subst ant i al l y  at t ached t o a component  or  i mmedi at el y adj acent  
t her et o.   Tags shal l  be at t ached wi t h nonf er r ous,  heavy dut y,  bead or  l i nk 
chai n,  14 gauge anneal ed wi r e,  nyl on cabl e bands or  as appr oved.   Tag 
number s shal l  be r ef er enced i n Oper at i on and Mai nt enance Manual s and 
syst em di agr ams.

3. 2. 5   Vi br at i on Damper s

Vi br at i on damper  shal l  be pr ovi ded i n t he suct i on and di schar ge l i nes on 
spr i ng mount ed compr essor s.   Vi br at i on damper s shal l  be i nst al l ed par al l el  
wi t h t he shaf t  of  t he compr essor  and shal l  be anchor ed f i r ml y at  t he 
upst r eam end on t he suct i on l i ne and t he downst r eam end i n t he di schar ge 
l i ne.

3. 2. 6   St r ai ner s

St r ai ner s shal l  be pr ovi ded i mmedi at el y ahead of  sol enoi d val ves and 
expansi on devi ces.   St r ai ner s may be an i nt egr al  par t  of  an expansi on 
val ve.

3. 2. 7   Fi l t er  Dr yer

A l i qui d l i ne f i l t er  dr yer  shal l  be pr ovi ded on each r ef r i ger ant  c i r cui t  
l ocat ed such t hat  al l  l i qui d r ef r i ger ant  passes t hr ough a f i l t er  dr yer .   
Dr yer s shal l  be s i zed i n accor dance wi t h t he manuf act ur er ' s 
r ecommendat i ons f or  t he syst em i n whi ch i t  i s  i nst al l ed.   Dr yer s shal l  be 
i nst al l ed such t hat  i t  can be i sol at ed f r om t he syst em,  t he i sol at ed 
por t i on of  t he syst em evacuat ed,  and t he f i l t er  dr yer  r epl aced.   Dr yer s 
shal l  be i nst al l ed i n t he hor i zont al  posi t i on except  r epl aceabl e cor e 
f i l t er  dr yer s may be i nst al l ed i n t he ver t i cal  posi t i on wi t h t he access 
f l ange on t he bot t om.

3. 2. 8   Si ght  Gl ass

A moi st ur e i ndi cat i ng s i ght  gl ass shal l  be i nst al l ed i n al l  r ef r i ger ant  
c i r cui t s down st r eam of  al l  f i l t er  dr yer s and wher e i ndi cat ed.   Si t e 
gl asses shal l  be f ul l  l i ne s i ze.

3. 2. 9   Di schar ge Li ne Oi l  Separ at or

Di schar ge l i ne oi l  separ at or  shal l  be pr ovi ded i n t he di schar ge l i ne f r om 
each compr essor .   Oi l  r et ur n l i ne shal l  be connect ed t o t he compr essor  as 
r ecommended by t he compr essor  manuf act ur er .

3. 2. 10   Accumul at or

Accumul at or s shal l  be pr ovi ded i n t he suct i on l i ne t o each compr essor .

3. 2. 11   Fl exi bl e Pi pe Connect or s

Connect or s shal l  be i nst al l ed per pendi cul ar  t o l i ne of  mot i on bei ng 
i sol at ed.   Pi pi ng f or  equi pment  wi t h bi di r ect i onal  mot i on shal l  be f i t t ed 
wi t h t wo f l exi bl e connect or s,  i n per pendi cul ar  pl anes.   Rei nf or ced 
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el ast omer  f l exi bl e connect or s shal l  be i nst al l ed i n accor dance wi t h 
manuf act ur er ' s i nst r uct i ons.   Pi pi ng gui des and r est r ai nt s r el at ed t o 
f l exi bl e connect or s shal l  be pr ovi ded as r equi r ed.

3. 2. 12   Temper at ur e Gauges

Temper at ur e gauges shal l  be l ocat ed speci f i cal l y on,  but  not  l i mi t ed t o 
t he f ol l owi ng:   [ t he sensi ng el ement  of  each aut omat i c t emper at ur e cont r ol  
devi ce wher e a t her momet er  i s not  an i nt egr al  par t  t her eof ]  [ t he l i qui d 
l i ne l eavi ng a r ecei ver ]  [ and]  [ t he suct i on l i ne at  each evapor at or  or  
l i qui d cool er ] .   Ther mal  wel l s f or  i nser t i on t her momet er s and t her most at s 
shal l  ext end beyond t her mal  i nsul at i on sur f ace not  l ess t han 25 mm.

3. 2. 13   Pi pe Hanger s,  I nser t s,  and Suppor t s

Pi pe hanger s,  i nser t s,  and suppor t s shal l  conf or m t o MLI T- M,  except  as 
modi f i ed her ei n.  Hanger s used t o suppor t  pi pi ng 50 mm and l ar ger  shal l  be 
f abr i cat ed t o per mi t  adequat e adj ust ment  af t er  er ect i on whi l e st i l l  
suppor t i ng t he l oad.   Pi pi ng subj ect ed t o ver t i cal  movement ,  when 
oper at i ng t emper at ur es exceed ambi ent  t emper at ur es,  shal l  be suppor t ed by 
var i abl e spr i ng hanger s and suppor t s or  by const ant  suppor t  hanger s.

3. 2. 13. 1   Hor i zont al  Pi pe Suppor t s

Hor i zont al  pi pe suppor t s shal l  be spaced as speci f i ed i n MLI T- M and a 
suppor t  shal l  be i nst al l ed not  over  300 mm f r om t he pi pe f i t t i ng j oi nt  at  
each change i n di r ect i on of  t he pi pi ng.   Pi pe suppor t s shal l  be spaced not  
over  1. 5 m apar t  at  val ves.   [ Pi pe hanger  l oads suspended f r om st eel  j oi st  
wi t h hanger  l oads bet ween panel  poi nt s i n excess of  23 kg shal l  have t he 
excess hanger  l oads suspended f r om panel  poi nt s. ]

3. 2. 13. 2   Ver t i cal  Pi pe Suppor t s

Ver t i cal  pi pe shal l  be suppor t ed at  each f l oor ,  except  at  s l ab- on- gr ade,  
and at  i nt er val s of  not  mor e t han 4. 5 m not  mor e t han 2. 4 m f r om end of  
r i ser s,  and at  vent  t er mi nat i ons.

3. 2. 13. 3   Mul t i pl e Pi pe Runs

I n t he suppor t  of  mul t i pl e pi pe r uns on a common base member ,  a c l i p or  
c l amp shal l  be used wher e each pi pe cr osses t he base suppor t  member .   
Spaci ng of  t he base suppor t  member s shal l  not  exceed t he hanger  and 
suppor t  spaci ng r equi r ed f or  an i ndi v i dual  pi pe i n t he mul t i pl e pi pe r un.

3. 2. 13. 4   Sei smi c Requi r ement s

Pi pi ng and at t ached val ves shal l  be suppor t ed and br aced t o r esi st  sei smi c 
l oads as speci f i ed under  Bui l di ng equi pment  sei smi c desi gn & const r uct i on 
gui del i nes 2014 Edi t i on.

3. 2. 13. 5   St r uct ur al  At t achment s

At t achment  t o bui l di ng st r uct ur e concr et e and masonr y shal l  be by cast - i n 
concr et e i nser t s,  bui l t - i n anchor s,  or  masonr y anchor  devi ces.   I nser t s 
and anchor s shal l  be appl i ed wi t h a saf et y f act or  not  l ess t han 5.   
Suppor t s shal l  not  be at t ached t o met al  decki ng.   Masonr y anchor s f or  
over head appl i cat i ons shal l  be const r uct ed of  f er r ous mat er i al s onl y.   
St r uct ur al  st eel  br acket s r equi r ed t o suppor t  pi pi ng,  header s,  and 
equi pment ,  but  not  shown,  shal l  be pr ovi ded under  t hi s sect i on.   
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3. 2. 14   Pi pe Al i gnment  Gui des

Pi pe al i gnment  gui des shal l  be pr ovi ded wher e i ndi cat ed f or  expansi on 
l oops,  of f set s,  and bends and as r ecommended by t he manuf act ur er  f or  
expansi on j oi nt s,  not  t o exceed 1. 5 m on each si de of  each expansi on 
j oi nt ,  and i n l i nes 100 mm or  smal l er  not  mor e t han 600 mm on each si de of  
t he j oi nt .

3. 2. 15   Pi pe Anchor s

Anchor s shal l  be pr ovi ded wher ever  necessar y or  i ndi cat ed t o l ocal i ze 
expansi on or  t o pr event  undue st r ai n on pi pi ng.   Anchor s shal l  consi st  of  
heavy st eel  col l ar s wi t h l ugs and bol t s f or  c l ampi ng and at t achi ng anchor  
br aces,  unl ess ot her wi se i ndi cat ed.   Anchor  br aces shal l  be i nst al l ed i n 
t he most  ef f ect i ve manner  t o secur e t he desi r ed r esul t s usi ng t ur nbuckl es 
wher e r equi r ed.   Suppor t s,  anchor s,  or  st ays shal l  not  be at t ached wher e 
t hey wi l l  i nj ur e t he st r uct ur e or  adj acent  const r uct i on dur i ng 
i nst al l at i on or  by t he wei ght  of  expansi on of  t he pi pel i ne.   Wher e pi pe 
and condui t  penet r at i ons of  vapor  bar r i er  seal ed sur f aces occur ,  t hese 
i t ems shal l  be anchor ed i mmedi at el y adj acent  t o each penet r at ed sur f ace,  
t o pr ovi de essent i al l y  zer o movement  wi t hi n penet r at i on seal .   Det ai l ed 
dr awi ngs of  pi pe anchor s shal l  be submi t t ed f or  appr oval  bef or e 
i nst al l at i on.

3. 2. 16   Bui l di ng Sur f ace Penet r at i ons

Sl eeves shal l  not  be i nst al l ed i n st r uct ur al  member s except  wher e 
i ndi cat ed or  appr oved.   Sl eeves i n nonl oad bear i ng sur f aces shal l  be 
gal vani zed sheet  met al ,  conf or mi ng t o JI S G 3302,  1. 0 mm ( 20 gauge) .   
Sl eeves i n l oad bear i ng sur f aces shal l  be uncoat ed car bon st eel  pi pe,  
conf or mi ng t o JI S G 3454,  [ Schedul e 30]  [ Schedul e 20]  [ St andar d wei ght ] .   
Seal ant s shal l  be appl i ed t o moi st ur e and oi l - f r ee sur f aces and el ast omer s 
t o not  l ess t han 13 mm dept h.   Sl eeves shal l  not  be i nst al l ed i n 
st r uct ur al  member s.

3. 2. 16. 1   Ref r i ger at ed Space

Ref r i ger at ed space bui l di ng sur f ace penet r at i ons shal l  be f i t t ed wi t h 
s l eeves f abr i cat ed f r om hand- l ay- up or  hel i cal l y wound,  f i br ous gl ass 
r ei nf or ced pol yest er  or  epoxy r esi n wi t h a mi ni mum t hi ckness equal  t o 
equi val ent  s i ze Schedul e 40 st eel  pi pe.   Sl eeves shal l  be const r uct ed wi t h 
i nt egr al  col l ar  or  col d s i de shal l  be f i t t ed wi t h a bonded sl i p- on f l ange 
or  ext ended col l ar .   I n t he case of  masonr y penet r at i ons wher e sl eeve i s 
not  cast - i n,  voi ds shal l  be f i l l ed wi t h l at ex mi xed mor t ar  cast  t o shape 
of  s l eeve and f l ange/ ext er nal  col l ar  t ype sl eeve shal l  be assembl ed wi t h 
but yl  el ast omer  vapor  bar r i er  seal ant  t hr ough penet r at i on t o col d s i de 
sur f ace vapor  bar r i er  over l ap and f ast ened t o sur f ace wi t h masonr y 
anchor s.  I nt egr al  cast - i n col l ar  t ype sl eeve shal l  be f l ashed [ wi t h not  
l ess t han 100 mm of  col d s i de vapor  bar r i er  over l ap of  s l eeve sur f ace. ]   
Nor mal l y noni nsul at ed penet r at i ng r ound sur f aces shal l  be seal ed t o s l eeve 
bor e wi t h mechani cal l y expandabl e seal s i n vapor  t i ght  manner  and 
r emai ni ng war m and col d s i de s l eeve dept h shal l  be i nsul at ed wi t h not  l ess 
t han [ 100]  [ _____]  mm of  f oamed- i n- pl ace r i gi d pol yur et hane or  
f oamed- i n- pl ace si l i cone el ast omer .   Vapor  bar r i er  seal ant  shal l  be 
appl i ed t o f i ni sh war m si de i nsul at i on sur f ace.   War m si de of  penet r at i ng 
sur f ace shal l  be i nsul at ed beyond vapor  bar r i er  seal ed sl eeve i nsul at i on 
f or  a di st ance whi ch pr event s condensat i on.   Wi r es i n r ef r i ger at ed space 
sur f ace penet r at i ng condui t  shal l  be seal ed wi t h vapor  bar r i er  pl ugs or  
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compound t o pr event  moi st ur e mi gr at i on t hr ough condui t  and condensat i on 
t her ei n.

3. 2. 16. 2   Gener al  Ser vi ce Ar eas

Each sl eeve shal l  ext end t hr ough i t s r espect i ve wal l ,  f l oor ,  or  r oof ,  and 
shal l  be cut  f l ush wi t h each sur f ace.   Pi pes passi ng t hr ough concr et e or  
masonr y wal l  or  concr et e f l oor s or  r oof s shal l  be pr ovi ded wi t h pi pe 
sl eeves f i t t ed i nt o pl ace at  t he t i me of  const r uct i on.   Sl eeves shal l  be 
of  such si ze as t o pr ovi de a mi ni mum of  6 mm al l - ar ound cl ear ance bet ween 
bar e pi pe and sl eeves or  bet ween j acket ed- i nsul at i on and sl eeves.   Except  
i n pi pe chases or  i nt er i or  wal l s,  t he annul ar  space bet ween pi pe and 
sl eeve or  bet ween j acket  over - i nsul at i on and sl eeve shal l  be seal ed i n 
accor dance wi t h Sect i on 07 92 00 JOI NT SEALANTS.

3. 2. 16. 3   Wat er pr oof  Penet r at i ons

Pi pes passi ng t hr ough r oof  or  f l oor  wat er pr oof i ng membr ane shal l  be 
i nst al l ed t hr ough a 5. 17 kg/ sq.  m copper  s l eeve,  or  a 0. 81 mm t hi ck 
al umi num sl eeve,  each wi t hi n an i nt egr al  ski r t  or  f l ange.   Fl ashi ng sl eeve 
shal l  be sui t abl y f or med,  and ski r t  or  f l ange shal l  ext end not  l ess t han 
200 mm f r om t he pi pe and be set  over  t he r oof  or  f l oor  membr ane i n a 
t r owel ed coat i ng of  bi t umi nous cement .   The f l ashi ng sl eeve shal l  ext end 
up t he pi pe a mi ni mum of  50 mm above t he r oof  or  f l oor  penet r at i on.   The 
annul ar  space bet ween t he f l ashi ng sl eeve and t he bar e pi pe or  bet ween t he 
f l ashi ng sl eeve and t he met al - j acket - cover ed i nsul at i on shal l  be seal ed as 
i ndi cat ed.   Penet r at i ons shal l  be seal ed by ei t her  one of  t he f ol l owi ng 
met hods.

3. 2. 16. 3. 1   Wat er pr oof i ng Cl ampi ng Fl ange

Pi pes up t o and i ncl udi ng 250 mm i n di amet er  passi ng t hr ough r oof  or  f l oor  
wat er pr oof i ng membr ane may be i nst al l ed t hr ough a cast  i r on s l eeve wi t h 
caul k i ng r ecess,  anchor  l ugs,  f l ashi ng cl amp devi ce,  and pr essur e r i ng 
wi t h br ass bol t s.   Wat er pr oof i ng membr ane shal l  be c l amped i nt o pl ace and 
seal ant  shal l  be pl aced i n t he caul k i ng r ecess.

3. 2. 16. 3. 2   Modul ar  Mechani cal  Type Seal i ng Assembl y

I n l i eu of  a wat er pr oof i ng c l ampi ng f l ange and caul k i ng and seal i ng of  
annul ar  space bet ween pi pe and sl eeve or  condui t  and sl eeve,  a modul ar  
mechani cal  t ype seal i ng assembl y may be i nst al l ed.   Seal s shal l  consi st  of  
i nt er l ocki ng synt het i c r ubber  l i nks shaped t o cont i nuousl y f i l l  t he 
annul ar  space bet ween t he pi pe/ condui t  and sl eeve wi t h cor r osi on pr ot ect ed 
car bon st eel  bol t s,  nut s,  and pr essur e pl at es.   Li nks shal l  be l oosel y 
assembl ed wi t h bol t s t o f or m a cont i nuous r ubber  bel t  ar ound t he pi pe wi t h 
a pr essur e pl at e under  each bol t  head and each nut .   Af t er  t he seal  
assembl y i s pr oper l y posi t i oned i n t he s l eeve,  t i ght eni ng of  t he bol t  
shal l  cause t he r ubber  seal i ng el ement s t o expand and pr ovi de a wat er t i ght  
seal  r ubber  seal i ng el ement s t o expand and pr ovi de a wat er t i ght  seal  
bet ween t he pi pe/ condui t  seal  bet ween t he pi pe/ condui t  and t he sl eeve.   
Each seal  assembl y shal l  be s i zed as r ecommended by t he manuf act ur er  t o 
f i t  t he pi pe/ condui t  and sl eeve i nvol ved.   The Cont r act or  el ect i ng t o use 
t he modul ar  mechani cal  t ype seal s shal l  pr ovi de sl eeves of  t he pr oper  
di amet er s.

3. 2. 16. 4   Fi r e- Rat ed Penet r at i ons

Penet r at i on of  f i r e- r at ed wal l s,  par t i t i ons,  and f l oor s shal l  be seal ed as 
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speci f i ed i n Sect i on 07 84 00 FI RESTOPPI NG.

3. 2. 16. 5   Escut cheons

Fi ni shed sur f aces wher e exposed pi pi ng,  bar e or  i nsul at ed,  pass t hr ough 
f l oor s,  wal l s,  or  cei l i ngs,  except  i n boi l er ,  ut i l i t y ,  or  equi pment  r ooms,  
shal l  be pr ovi ded wi t h escut cheons.   Wher e sl eeves pr oj ect  s l i ght l y f r om 
f l oor s,  speci al  deep- t ype escut cheons shal l  be used.   Escut cheon shal l  be 
secur ed t o pi pe or  pi pe cover i ng.

3. 2. 17   Access Panel s

Access panel s shal l  be pr ovi ded f or  al l  conceal ed val ves,  vent s,  cont r ol s,  
and i t ems r equi r i ng i nspect i on or  mai nt enance.   Access panel s shal l  be of  
suf f i c i ent  s i ze and l ocat ed so t hat  t he conceal ed i t ems may be ser vi ced 
and mai nt ai ned or  compl et el y r emoved and r epl aced.   Access panel s shal l  be 
as speci f i ed i n Sect i on 05 50 13 MI SCELLANEOUS METAL FABRI CATI ONS.

3. 2. 18   Fi el d Appl i ed I nsul at i on

Fi el d i nst al l ed i nsul at i on shal l  be as speci f i ed i n Sect i on 23 07 00 
THERMAL I NSULATI ON FOR MECHANI CAL SYSTEMS,  except  as def i ned di f f er ent l y 
her ei n.

3. 2. 19   Fi el d Pai nt i ng

Pai nt i ng r equi r ed f or  sur f aces not  ot her wi se speci f i ed,  and f i ni sh 
pai nt i ng of  i t ems onl y pr i med at  t he f act or y ar e speci f i ed i n Sect i on 
09 90 00 PAI NTS AND COATI NGS.

3. 2. 19. 1   Col or  Codi ng

Col or  codi ng f or  pi pi ng i dent i f i cat i on i s speci f i ed i n Sect i on 09 90 00 
PAI NTS AND COATI NGS.

3. 2. 19. 2   Col or  Codi ng Scheme

A col or  codi ng scheme f or  l ocat i ng hi dden pi pi ng shal l  be i n accor dance 
wi t h [ Sect i on 22 00 00 PLUMBI NG,  GENERAL PURPOSE] [ Sect i on 22 00 70 
PLUMBI NG,  HEALTHCARE FACI LI TI ES] .

3. 2. 20   I dent i f i cat i on Tags

Pr ovi de i dent i f i cat i on t ags made of  br ass,  engr aved l ami nat ed pl ast i c or  
engr aved anodi zed al umi num  i ndi cat i ng ser vi ce and i t em number  on al l  
val ves and damper s.   Tags shal l  be 35 mm mi ni mum di amet er  and mar ki ng 
shal l  be st amped or  engr aved.   I ndent at i ons shal l  be bl ack f or  r eadi ng 
cl ar i t y.   Tags shal l  be at t ached t o val ves wi t h No.  12 AWG copper  wi r e,  
chr ome- pl at ed beaded chai n or  pl ast i c st r aps desi gned f or  t hat  pur pose.

3. 3   CLEANI NG AND ADJUSTI NG

Cl ean uncont ami nat ed syst em( s)  by evacuat i on and pur gi ng pr ocedur es 
cur r ent l y r ecommended by r ef r i ger ant  and r ef r i ger ant  equi pment  
manuf act ur er s,  and as speci f i ed her ei n,  t o r emove smal l  amount s of  ai r  and 
moi st ur e.   Syst ems cont ai ni ng moder at e amount s of  ai r ,  moi st ur e,  
cont ami nat ed r ef r i ger ant ,  or  any f or ei gn mat t er  shal l  be consi der ed 
cont ami nat ed syst ems.   Rest or i ng cont ami nat ed syst ems t o c l ean condi t i on 
i ncl udi ng di sassembl y,  component  r epl acement ,  evacuat i on,  f l ushi ng,  
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pur gi ng,  and r e- char gi ng,  shal l  be per f or med usi ng cur r ent l y appr oved 
r ef r i ger ant  and r ef r i ger at i on manuf act ur er ' s pr ocedur es.   Rest or i ng 
cont ami nat ed syst ems shal l  be at  no addi t i onal  cost  t o t he Gover nment  as 
det er mi ned by t he Cont r act i ng Of f i cer .   Wat er  shal l  not  be used i n any 
pr ocedur e or  t est .

3. 4   REFRI GERANT PI PI NG TESTS

Af t er  al l  component s of  t he r ef r i ger ant  syst em have been i nst al l ed and 
connect ed,  subj ect  t he ent i r e r ef r i ger at i on syst em t o pneumat i c,  
evacuat i on,  and st ar t up t est s as descr i bed her ei n.   Submi t  a schedul e,  at  
l east  [ 2]  [ _____]  weeks pr i or  t o t he st ar t  of  r el at ed t est i ng,  f or  each 
t est .   I dent i f y t he pr oposed dat e,  t i me,  and l ocat i on f or  each t est .   
Conduct  t est s i n t he pr esence of  t he Cont r act i ng Of f i cer .   Wat er  and 
el ect r i c i t y r equi r ed f or  t he t est s wi l l  be f ur ni shed by t he Gover nment .   
Pr ovi de al l  mat er i al ,  equi pment ,  i nst r ument s,  and per sonnel  r equi r ed f or  
t he t est .   Pr ovi de t he ser vi ces of  a qual i f i ed t echni c i an,  as r equi r ed,  t o 
per f or m al l  t est s and pr ocedur es i ndi cat ed her ei n.   Fi el d t est s shal l  be 
coor di nat ed wi t h Sect i on 23 05 93 TESTI NG,  ADJUSTI NG,  AND BALANCI NG OF 
HVAC SYSTEMS.   Submi t  [ 6]  [ _____]  copi es of  t he t est s r epor t  i n bound 216 
by 279 mm bookl et s document i ng al l  phases of  t he t est s per f or med.   The 
r epor t  shal l  i ncl ude i ni t i al  t est  summar i es,  al l  r epai r s/ adj ust ment s made,  
and t he f i nal  t est  r esul t s.

3. 4. 1   Pr el i mi nar y Pr ocedur es

Pr i or  t o pneumat i c t est i ng,  equi pment  whi ch has been f act or y t est ed and 
r ef r i ger ant  char ged as wel l  as equi pment  whi ch coul d be damaged or  cause 
per sonnel  i nj ur y by i mposed t est  pr essur e,  posi t i ve or  negat i ve,  shal l  be 
i sol at ed f r om t he t est  pr essur e or  r emoved f r om t he syst em.   Saf et y r el i ef  
val ves and r upt ur e di scs,  wher e not  par t  of  f act or y seal ed syst ems,  shal l  
be r emoved and openi ngs capped or  pl ugged.

3. 4. 2   Pneumat i c Test

Pr essur e cont r ol  and excess pr essur e pr ot ect i on shal l  be pr ovi ded at  t he 
sour ce of  t est  pr essur e.   Val ves shal l  be wi de open,  except  t hose l eadi ng 
t o t he at mospher e.   Test  gas shal l  be dr y ni t r ogen,  wi t h mi nus 55 degr ees C
 dewpoi nt  and l ess t han 5 ppm oi l .   Test  pr essur e shal l  be appl i ed i n t wo 
st ages bef or e any r ef r i ger ant  pi pe i s i nsul at ed or  cover ed.   Fi r st  st age 
t est  shal l  be at  69 kPa wi t h ever y j oi nt  bei ng t est ed wi t h a t hi ck soap or  
col or  i ndi cat i ng sol ut i on.   Second st age t est s shal l  r ai se t he syst em t o 
t he mi ni mum r ef r i ger ant  l eakage t est  pr essur e,  wi t h a maxi mum t est  
pr essur e 25 per cent  gr eat er .   Pr essur e above 690 KPa shal l  be r ai sed i n 10 
per cent  i ncr ement s wi t h a pr essur e accl i mat i z i ng per i od bet ween 
i ncr ement s.   The i ni t i al  t est  pr essur e shal l  be r ecor ded al ong wi t h t he 
ambi ent  t emper at ur e t o whi ch t he syst em i s exposed.   Fi nal  t est  pr essur es 
of  t he second st age shal l  be mai nt ai ned on t he syst em f or  a mi ni mum of  24 
hour s.   At  t he end of  t he 24 hour  per i od,  t he syst em pr essur e wi l l  be 
r ecor ded al ong wi t h t he ambi ent  t emper at ur e t o whi ch t he syst em i s 
exposed.   A cor r ect i on f act or  of  2 kPa wi l l  be al l owed f or  each degr ee C 
change bet ween t est  space i ni t i al  and f i nal  ambi ent  t emper at ur e,  pl us f or  
i ncr ease and mi nus f or  a decr ease.   I f  t he cor r ect ed syst em pr essur e i s 
not  exact l y equal  t o t he i ni t i al  syst em t est  pr essur e,  t hen t he syst em 
shal l  be i nvest i gat ed f or  l eaki ng j oi nt s.   To r epai r  l eaks,  t he j oi nt  
shal l  be t aken apar t ,  t hor oughl y c l eaned,  and r econst r uct ed as a new 
j oi nt .   Joi nt s r epai r ed by caul k i ng,  r emel t i ng,  or  back- wel di ng/ br azi ng 
shal l  not  be accept abl e.   Fol l owi ng r epai r ,  t he ent i r e syst em shal l  be 
r et est ed usi ng t he pneumat i c t est s descr i bed above.   The ent i r e syst em 
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shal l  be r eassembl ed once t he pneumat i c t est s ar e sat i sf act or i l y  compl et ed.

3. 4. 3   Evacuat i on Test

Fol l owi ng sat i sf act or y compl et i on of  t he pneumat i c t est s,  t he pr essur e 
shal l  be r el i eved and t he ent i r e syst em shal l  be evacuat ed t o an absol ut e 
pr essur e of  300 mi cr omet er s.   Dur i ng evacuat i on of  t he syst em,  t he ambi ent  
t emper at ur e shal l  be hi gher  t han 2 degr ees C.   No mor e t han one syst em 
shal l  be evacuat ed at  one t i me by one vacuum pump.   Once t he desi r ed 
vacuum has been r eached,  t he vacuum l i ne shal l  be c l osed and t he syst em 
shal l  st and f or  1 hour .   I f  t he pr essur e r i ses over  500 mi cr omet er s af t er  
t he 1 hour  per i od,  t hen t he syst em shal l  be evacuat ed agai n down t o 300 
mi cr omet er s and l et  set  f or  anot her  1 hour  per i od.   The syst em shal l  not  
be char ged unt i l  a vacuum of  at  l east  500 mi cr omet er s i s mai nt ai ned f or  a 
per i od of  1 hour  wi t hout  t he assi st ance of  a vacuum l i ne.   I f  dur i ng t he 
t est i ng t he pr essur e cont i nues t o r i se,  check t he syst em f or  l eaks,  r epai r  
as r equi r ed,  and r epeat  t he evacuat i on pr ocedur e.   Dur i ng evacuat i on,  
pr essur es shal l  be r ecor ded by a t her mocoupl e- t ype,  el ect r oni c- t ype,  or  a 
cal i br at ed- mi cr omet er  t ype gauge.

3. 4. 4   Syst em Char gi ng and St ar t up Test

Fol l owi ng sat i sf act or y compl et i on of  t he evacuat i on t est s,  t he syst em 
shal l  be char ged wi t h t he r equi r ed amount  of  r ef r i ger ant  by r ai s i ng 
pr essur e t o nor mal  oper at i ng pr essur e and i n accor dance wi t h 
manuf act ur er ' s pr ocedur es.   Fol l owi ng char gi ng,  t he syst em shal l  oper at e 
wi t h hi gh- si de and l ow- si de pr essur es and cor r espondi ng r ef r i ger ant  
t emper at ur es,  at  desi gn or  i mpr oved val ues.   The ent i r e syst em shal l  be 
t est ed f or  l eaks.   Fl uor ocar bon syst ems shal l  be t est ed wi t h hal i de t or ch 
or  el ect r oni c l eak det ect or s.

3. 4. 5   Ref r i ger ant  Leakage

I f  a r ef r i ger ant  l eak i s di scover ed af t er  t he syst em has been char ged,  t he 
l eaki ng por t i on of  t he syst em shal l  i mmedi at el y be i sol at ed f r om t he 
r emai nder  of  t he syst em and t he r ef r i ger ant  pumped i nt o t he syst em 
r ecei ver  or  ot her  sui t abl e cont ai ner .   Under  no ci r cumst ances shal l  t he 
r ef r i ger ant  be di schar ged i nt o t he at mospher e.

3. 4. 6   Cont r act or ' s Responsi bi l i t y

At  al l  t i mes dur i ng t he i nst al l at i on and t est i ng of  t he r ef r i ger at i on 
syst em,  t ake st eps t o pr event  t he r el ease of  r ef r i ger ant s i nt o t he 
at mospher e.   The st eps shal l  i ncl ude,  but  not  be l i mi t ed t o,  pr ocedur es 
whi ch wi l l  mi ni mi ze t he r el ease of  r ef r i ger ant s t o t he at mospher e and t he 
use of  r ef r i ger ant  r ecover y devi ces t o r emove r ef r i ger ant  f r om t he syst em 
and st or e t he r ef r i ger ant  f or  r euse or  r ecl ai m.   At  no t i me shal l  mor e t han
 85 g of  r ef r i ger ant  be r el eased t o t he at mospher e i n any one occur r ence.   
Any syst em l eaks wi t hi n t he f i r st  year  shal l  be r epai r ed i n accor dance 
wi t h t he r equi r ement s her ei n at  no cost  t o t he Gover nment  i ncl udi ng 
mat er i al ,  l abor ,  and r ef r i ger ant  i f  t he l eak i s t he r esul t  of  def ect i ve 
equi pment ,  mat er i al ,  or  i nst al l at i on.

        - -  End of  Sect i on - -
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SECTI ON 23 30 00

HVAC AI R DI STRI BUTI ON
05/ 20

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

AMERI CAN SOCI ETY OF HEATI NG,  REFRI GERATI NG AND AI R- CONDI TI ONI NG 
ENGI NEERS ( ASHRAE)

ASHRAE 52. 2 ( 2017)  Met hod of  Test i ng Gener al  
Vent i l at i on Ai r - Cl eani ng Devi ces f or  
Removal  Ef f i c i ency by Par t i c l e Si ze

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 90A ( 2018)  St andar d f or  t he I nst al l at i on of  
Ai r  Condi t i oni ng and Vent i l at i ng Syst ems

NFPA 96 ( 2017;  TI A 17- 1)  St andar d f or  Vent i l at i on 
Cont r ol  and Fi r e Pr ot ect i on of  Commer ci al  
Cooki ng Oper at i ons

SHEET METAL AND AI R CONDI TI ONI NG CONTRACTORS'  NATI ONAL ASSOCI ATI ON 
( SMACNA)

SMACNA 1819 ( 2002)  Fi r e,  Smoke and Radi at i on Damper  
I nst al l at i on Gui de f or  HVAC Syst ems,  5t h 
Edi t i on

UNDERWRI TERS LABORATORI ES ( UL)

UL 555 ( 2006;  Repr i nt  Aug 2016)  UL St andar d f or  
Saf et y Fi r e Damper s

UL 555S ( 2014;  Repr i nt  Aug 2016)  UL St andar d f or  
Saf et y Smoke Damper s

UL 705 ( 2017;  Repr i nt  Oct  2018)  UL St andar d f or  
Saf et y Power  Vent i l at or s

UL El ect r i cal  Const r uct i on ( 2012)  El ect r i cal  Const r uct i on Equi pment  
Di r ect or y

UL Fi r e Resi st ance ( 2014)  Fi r e Resi st ance Di r ect or y

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S A 1400 ( 2007)  Radi at or s,  Convect or s and Si mi l ar  
Appl i ances- Met hods of  Per f or mance Test
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JI S A 4009 ( 2017)  Component s of  Ai r  Duct

JI S A 9504 ( 2021)  Man Made Mi ner al  Fi br e Ther mal  
I nsul at i on Mat er i al s 

JI S A 9511 ( 2021)  Pr ef or med Cel l ul ar  Pl ast i cs Ther mal  
I nsul at i on Mat er i al s

JI S B 1518 ( 2013)  Rol l i ng Bear i ngs- Dynami c Load 
Rat i ngs and Rat i ng Li f e

JI S B 1521 ( 2012)  Rol l i ng Bear i ngs- Deep Gr oove Bal l  
Bear i ngs  

JI S B 1534 ( 2013)  Rol l i ng Bear i ngs- Taper ed Rol l er  
Bear i ngs

JI S B 8330 ( 2000)  Test i ng Met hods f or  Tur bo- Fans

JI S B 8616 ( 2015)  Package Ai r  Condi t i oner s

JI S B 8628 ( 2017)  Ai r  t o Ai r  Heat  and Ener gy 
Exchanger  and Vent i l at or s 

JI S B 9908- 1 ( 2019)  Test  Met hod of  Ai r  Fi l t er  Uni t s f or  
Vent i l at i on and El ect r i c Ai r  Cl eaner s f or  
Vent i l at i on- Par t  1:  Techni cal  
Speci f i cat i ons,  Requi r ement s and 
Cl assi f i cat i on Syst em Based Upon 
Par t i cul at e Mat t er  Ef f i c i ency

JI S B 9927 ( 1999)  Cl eanr oom- Ai r  Fi l t er s- Test  Met hods

JI S C 4203 ( 2010)  Si ngl e Phase I nduct i on Mot or s f or  
Gener al  Pur pose ( Amendment  1)

JI S C 4212 ( 2010;  R 2022)  Low- Vol t age Thr ee- Phase 
Squi r r el - Cage Hi gh- Ef f i c i ency I nduct i on 
Mot or s ( Amendment  1)

JI S C 9603 ( 1988)  Vent i l at i ng Fans

JI S C 9803 ( 1999)  Househol d El ect r i c Di r ect - Act i ng 
Room Heat er s- Met hods f or  Measur i ng 
Per of r mance

JI S G 3302 ( 2022)  Hot  Di p Zi nc Coat ed St eel  Sheet  and 
St r i p

JI S G 3452 ( 2016)  Car bon St eel  Pi pes f or  Or di nar y 
  Pi pi ng ( Amendment  1)

JI S G 3553 ( 2011)  Cr i mped Wi r e Cl ot h ( Amendment  1)

JI S G 4305 ( 2015)  Col d- Rol l ed St ai nl ess St eel  Pl at e,  
  Sheet  and St r i p ( Amendment  1)

JI S H 3100 ( 2018)  Copper  and Copper  Al l oy Sheet s,  
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Pl at es and St r i ps

JI S H 3300 ( 2018)  Copper  and Copper  Al l oy Seaml ess 
Pi pes and Tubes

JI S H 4000 ( 2017)  Al umi ni um and Al umi ni um Al l oy 
  Sheet s,  St r i ps and Pl at es ( Amendment  1)

JI S H 8610 ( 1999)  El ect r opl at ed- Coat i ngs of  Zi nc on 
I r on or  St eel

JI S H 8641 ( 2021)  Hot  Di p Gal vani zed Coat i ngs

JI S HB 71 ( 2019)  El ect r i cal  Saf et y

JI S K 5600- 5- 5 ( 1999)  Test i ng Met hods f or  Pai nt s-  Par t  5 :  
Mechani cal  Pr oper t y of  Fi l m Sect i on 5 :  
Scr at ch Har dness ( St yl us Met hod)

JI S K 5600- 5- 6 ( 1999)  Test i ng Met hods f or  Pai nt s -  Par t  5 :  
Mechani cal  Pr oper t y of  Fi l m- Sect i on 6 :  
Adhesi on Test  ( Cr oss- Cut  Test )

JI S K 5600- 7- 9 ( 2006)  Test i ng Met hods f or  Pai nt s Par t  7 :  
Det er mi nat i on Of  Resi st ance t o Cycl i c 
Cor r osi on Condi t i ons Sect i on 9 :  Sal t  
Fog/ Dr y/ Humi di t y

JI S K 6741 ( 2016;  R 2021)  Unpl ast i c i zed Pol y ( Vi nyl  
Chl or i de)  ( PVC- U)  Pi pes

JI S Z 2330 ( 2012)  Non- Dest r uct i ve Test i ng- Sel ect i on 
of  Leak Test i ng Met hod

JI S Z 2371 ( 2015)  Met hods of  Sal t  Spr ay Test i ng

JI S Z 4812 ( 1995)  HEPA Fi l t er s f or  Radi oact i ve 
Aer osol s

JI S Z 8734 ( 2000)  Acoust i cs- Det er mi nat i on of  Sound 
Power  Level s of  Noi se Sour ces Usi ng Sound 
Pr essur e- Pr eci s i on Met hods f or  
Rever ber at i on Rooms

THE JAPAN REFRI GERATI ON AND AI R CONDI TI ONI NG I NDUSTRY ASSOCI ATI ON 
( JRAI A)

JRA 4036 ( 2014)  Ai r  Handl i ng Uni t

MI NI STRY OF LAND,  I NFRASTRUCTURE,  TRANSPORT AND TOURI SM ( MLI T)

MLI T- M ( 2019)  Publ i c Bui l di ng Const r uct i on 
St andar d Speci f i cat i on

JBE- S ( 2014)  Japanese Bui l di ng Equi pment   
Sei smi c St andar d Desi gn
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1. 2   SYSTEM DESCRI PTI ON

Fur ni sh duct wor k,  pi pi ng of f set s,  f i t t i ngs,  and accessor i es as r equi r ed t o 
pr ovi de a compl et e i nst al l at i on.   Coor di nat e t he wor k of  t he di f f er ent  
t r ades t o avoi d i nt er f er ence bet ween pi pi ng,  equi pment ,  st r uct ur al ,  and 
el ect r i cal  wor k.   Pr ovi de compl et e,  i n pl ace,  al l  necessar y of f set s i n 
pi pi ng and duct wor k,  and al l  f i t t i ngs,  and ot her  component s,  r equi r ed t o 
i nst al l  t he wor k as i ndi cat ed and speci f i ed.

1. 2. 1   Mechani cal  Equi pment  I dent i f i cat i on

The number  of  char t s and di agr ams must  be equal  t o or  gr eat er  t han t he 
number  of  mechani cal  equi pment  r ooms.   Wher e mor e t han one char t  or  
di agr am per  space i s r equi r ed,  mount  t hese i n edge pi vot ed,  swi ngi ng l eaf ,  
ext r uded al umi num f r ame hol der s whi ch open t o 170 degr ees.

1. 2. 1. 1   Char t s

Pr ovi de char t  l i s t i ng of  equi pment  by desi gnat i on number s and capaci t i es 
such as f l ow r at es,  pr essur e and t emper at ur e di f f er ences,  heat i ng and 
cool i ng capaci t i es,  hor sepower ,  pi pe s i zes,  and vol t age and cur r ent  
char act er i st i cs.

1. 2. 1. 2   Di agr ams

Submi t  pr oposed di agr ams,  at  l east  2 weeks pr i or  t o st ar t  of  r el at ed 
t est i ng.   pr ovi de neat  mechani cal  dr awi ngs pr ovi ded wi t h ext r uded al umi num 
f r ame under   3 mm gl ass or  l ami nat ed pl ast i c,  syst em di agr ams t hat  show 
t he l ayout  of  equi pment ,  pi pi ng,  and duct wor k,  and t yped condensed 
oper at i on manual s expl ai ni ng pr event at i ve mai nt enance pr ocedur es,  met hods 
of  checki ng t he syst em f or  nor mal ,  saf e oper at i on,  and pr ocedur es f or  
saf el y st ar t i ng and st oppi ng t he syst em.   Af t er  appr oval ,  post  t hese i t ems 
wher e di r ect ed.

1. 2. 2   Ser vi ce Label i ng

Label  equi pment ,  i ncl udi ng f ans,  ai r  handl er s,  t er mi nal  uni t s,  et c.  wi t h 
l abel s made of  sel f - st i cki ng,  pl ast i c f i l m desi gned f or  per manent  
i nst al l at i on.   Pr ovi de l abel s i n accor dance wi t h t he t ypi cal  exampl es 
bel ow:

SERVI CE LABEL AND TAG DESI GNATI ON

Ai r  handl i ng uni t  Number AHU -  [ _____]

Cont r ol  and i nst r ument  ai r CONTROL AND I NSTR.

Exhaust  Fan Number EF -   [ _____]

VAV Box Number VAV -  [ _____]

Fan Coi l  Uni t  Number FC -   [ _____]

Ter mi nal  Box Number TB -   [ _____]
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SERVI CE LABEL AND TAG DESI GNATI ON

Uni t  Vent i l at or  Number UV -   [ _____]

I dent i f y s i mi l ar  ser vi ces wi t h di f f er ent  t emper at ur es or  pr essur es.   Wher e 
pr essur es coul d exceed 860 ki l opascal ,  i ncl ude t he maxi mum syst em pr essur e 
i n t he l abel .   Label  and ar r ow pi pi ng i n accor dance wi t h t he f ol l owi ng:

a.   Each poi nt  of  ent r y and exi t  of  pi pe passi ng t hr ough wal l s.

b.   Each change i n di r ect i on,  i . e. ,  el bows,  t ees.

c.   I n congest ed or  hi dden ar eas and at  al l  access panel s at  each poi nt  
r equi r ed t o c l ar i f y ser vi ce or  i ndi cat ed hazar d.

d.   I n l ong st r ai ght  r uns,  l ocat e l abel s at  di st ances wi t hi n eyesi ght  of  
each ot her  not  t o exceed 22 met er .   Al l  l abel s must  be vi s i bl e and 
l egi bl e f r om t he pr i mar y ser vi ce and oper at i ng ar ea.

For  Bar e or  I nsul at ed Pi pes

f or  Out si de Di amet er s of Let t er i ng

13 t hr u [ _____]  mm 13 mm

40 t hr u [ _____]  mm [ _____]  mm

65 mm and l ar ger [ _____]  mm

1. 2. 3   Col or  Codi ng

Col or  codi ng of  al l  pi pi ng syst ems must  be i n accor dance wi t h MLI T- M or  
t he base st andar d.

1. 3   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  Cont r act or  Qual i t y Cont r ol  
i nf or mat i on onl y.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 01 33 00
 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Det ai l  Dr awi ngs;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

Fi r e Damper s

Aut omat i c Smoke- Fi r e Damper s

Aut omat i c Smoke Damper s

Ai r  Handl i ng Uni t s;  G[ ,  [ _____] ]
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Room Fan- Coi l  Uni t s;  G[ ,  [ _____] ]

Coi l  I nduct i on Uni t s;  G[ ,  [ _____] ]

Const ant  Vol ume,  Si ngl e Duct  Ter mi nal  Uni t s;  G[ ,  [ _____] ]

Var i abl e Vol ume,  Si ngl e Duct  Ter mi nal  Uni t s;  G[ ,  [ _____] ]

Var i abl e Vol ume,  Si ngl e Duct ,  Fan- Power ed Ter mi nal  Uni t s;  G[ ,  
[ _____] ]

Dual  Duct  Ter mi nal  Uni t s;  G[ ,  [ _____] ]

Reheat  Uni t s;  G[ ,  [ _____] ]

Ener gy Recover y Devi ces;  G[ ,  [ _____] ]

Test  Pr ocedur esDi agr ams;  G[ ,  [ _____] ]

SD- 06 Test  Repor t s

Per f or mance Test s

Damper  Accept ance Test ;  G[ ,  [ _____] ]

SD- 10 Oper at i on and Mai nt enance Dat a

Oper at i on and Mai nt enance Manual s

Fi r e Damper s

Manual  Bal anci ng Damper s

Aut omat i c Smoke- Fi r e Damper s

Aut omat i c Smoke Damper s

Cent r i f ugal  Fans

I n- Li ne Cent r i f ugal  Fans

Axi al  Fl ow Fans

Cent r i f ugal  Type Power  Wal l  Vent i l at or s

Cent r i f ugal  Type Power  Roof  Vent i l at or s

Pr opel l er  Type Power  Roof  Vent i l at or s

Ai r - Cur t ai n Fans

Cei l i ng Exhaust  Fans

Ai r  Handl i ng Uni t s

Room Fan- Coi l  Uni t s

Coi l  I nduct i on Uni t s
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Const ant  Vol ume,  Si ngl e Duct  Ter mi nal  Uni t s

Var i abl e Vol ume,  Si ngl e Duct  Ter mi nal  Uni t s

Var i abl e Vol ume,  Si ngl e Duct ,  Fan- Power ed Ter mi nal  Uni t s

Dual  Duct  Ter mi nal  Uni t s

Reheat  Uni t s

Uni t  Vent i l at or s

Ener gy Recover y Devi ces

Hydr oni c Modul ar  Panel s

Pr ef abr i cat ed Radi ant - Heat i ng El ect r i c Panel s

1. 4   QUALI TY ASSURANCE

Except  as ot her wi se speci f i ed,  appr oval  of  mat er i al s and equi pment  i s 
based on manuf act ur er ' s publ i shed dat a.

a.  Submi t  a wr i t t en cer t i f i cat e f r om any r ecogni zed t est i ng agency,  
adequat el y equi pped and compet ent  t o per f or m such ser vi ces,  st at i ng 
t hat  t he i t ems have been t est ed and t hat  t he uni t s conf or m t o t he 
speci f i ed r equi r ement s.   Out l i ne met hods of  t est i ng used by t he 
speci f i ed agenci es.

b.   Wher e mat er i al s or  equi pment  ar e speci f i ed t o be const r uct ed or  
t est ed,  or  bot h,  i n accor dance wi t h t he st andar ds of  t he JI S  a 
manuf act ur er ' s cer t i f i cat e of  compl i ance of  each i t em i s accept abl e as 
pr oof  of  compl i ance.

c.   Conf or mance t o such agency r equi r ement s does not  r el i eve t he i t em f r om 
compl i ance wi t h ot her  r equi r ement s of  t hese speci f i cat i ons.

1. 4. 1   Pr event i on of  Cor r osi on

Pr ot ect  met al l i c  mat er i al s agai nst  cor r osi on.   Pr ovi de r ust - i nhi bi t i ng 
t r eat ment  and st andar d f i ni sh f or  t he equi pment  encl osur es.   Do not  use 
al umi num i n cont act  wi t h ear t h,  and wher e connect ed t o di ssi mi l ar  met al .   
Pr ot ect  al umi num by appr oved f i t t i ngs,  bar r i er  mat er i al ,  or  t r eat ment .   
Pr ovi de hot - di p gal vani zed f er r ous par t s such as anchor s,  bol t s,  br aces,  
boxes,  bodi es,  c l amps,  f i t t i ngs,  guar ds,  nut s,  pi ns,  r ods,  shi ms,  
t hi mbl es,  washer s,  and mi scel l aneous par t s not  of  cor r osi on- r esi st ant  
st eel  or  nonf er r ous mat er i al s i n accor dance wi t h JI S H 8641 f or  ext er i or  
l ocat i ons and cadmi um- pl at ed i n conf or mance wi t h JI S H 8610 f or  i nt er i or  
l ocat i ons. [   Pr ovi de wr i t t en cer t i f i cat i on f r om t he bol t  manuf act ur er  t hat  
t he bol t s f ur ni shed compl y wi t h t he r equi r ement s of  t hi s speci f i cat i on.   
I ncl ude i l l ust r at i ons of  pr oduct  mar ki ngs,  and t he number  of  each t ype of  
bol t  t o be f ur ni shed i n t he cer t i f i cat i on. ]

1. 4. 2   Asbest os Pr ohi bi t i on

Do not  use asbest os and asbest os- cont ai ni ng pr oduct s.
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1. 4. 3   Ozone Depl et i ng Subst ances Techni c i an Cer t i f i cat i on

Al l  t echni c i ans wor ki ng on equi pment  t hat  cont ai n ozone depl et i ng 
r ef r i ger ant s must  be Ref r i ger ant  Handl i ng Techni c i an 
( Rei bai - Fur ont ou- Tor i at sukai - Gi j ut susha) .  Pr ovi de copi es of  t echni c i an 
cer t i f i cat i ons t o t he Cont r act i ng Of f i cer  at  l east  14 cal endar  days pr i or  
t o wor k on any equi pment  cont ai ni ng t hese r ef r i ger ant s.

1. 4. 4   Det ai l  Dr awi ngs

Submi t  det ai l  dr awi ngs showi ng equi pment  l ayout ,  i ncl udi ng assembl y and 
i nst al l at i on det ai l s and el ect r i cal  connect i on di agr ams;  duct wor k l ayout  
showi ng t he l ocat i on of  al l  suppor t s and hanger s,  t ypi cal  hanger  det ai l s,  
gauge r ei nf or cement ,  r ei nf or cement  spaci ng r i gi di t y c l assi f i cat i on,  and 
st at i c pr essur e and seal  c l assi f i cat i ons.   I ncl ude any i nf or mat i on 
r equi r ed t o demonst r at e t hat  t he syst em has been coor di nat ed and f unct i ons 
pr oper l y as a uni t  on t he dr awi ngs and show equi pment  r el at i onshi p t o 
ot her  par t s of  t he wor k,  i ncl udi ng cl ear ances r equi r ed f or  oper at i on and 
mai nt enance.   Submi t  dr awi ngs showi ng bol t - set t i ng i nf or mat i on,  and 
f oundat i on bol t s pr i or  t o concr et e f oundat i on const r uct i on f or  al l  
equi pment  i ndi cat ed or  r equi r ed t o have concr et e f oundat i ons.   Submi t  
f unct i on desi gnat i on of  t he equi pment  and any ot her  r equi r ement s speci f i ed 
t hr oughout  t hi s Sect i on wi t h t he shop dr awi ngs.

1. 4. 5   Test  Pr ocedur es

Submi t  pr oposed t est  pr ocedur es and t est  schedul es f or  t he [ duct wor k l eak 
t est ,  and]  per f or mance t est s of  syst ems,  at  l east  2 weeks pr i or  t o t he 
st ar t  of  r el at ed t est i ng.

1. 5   DELI VERY,  STORAGE,  AND HANDLI NG

Pr ot ect  st or ed equi pment  at  t he j obsi t e f r om t he weat her ,  humi di t y and 
t emper at ur e var i at i ons,  di r t  and dust ,  or  ot her  cont ami nant s.   
Addi t i onal l y,  cap or  pl ug al l  pi pes unt i l  i nst al l ed.

PART 2   PRODUCTS

2. 1   STANDARD PRODUCTS

Pr ovi de component s and equi pment  t hat  ar e " st andar d pr oduct s"  of  a 
manuf act ur er  r egul ar l y engaged i n t he manuf act ur i ng of  pr oduct s t hat  ar e 
of  a s i mi l ar  mat er i al ,  desi gn and wor kmanshi p.   " St andar d pr oduct s"  i s 
def i ned as bei ng i n sat i sf act or y commer ci al  or  i ndust r i al  use f or  2 year s 
bef or e bi d openi ng,  i ncl udi ng appl i cat i ons of  component s and equi pment  
under  s i mi l ar  c i r cumst ances and of  s i mi l ar  s i ze,  sat i sf act or i l y  compl et ed 
by a pr oduct  t hat  i s  sol d on t he commer ci al  mar ket  t hr ough adver t i sement s,  
manuf act ur er s '  cat al ogs,  or  br ochur es.   Pr oduct s havi ng l ess t han a 2- year  
f i el d ser vi ce r ecor d ar e accept abl e i f  a cer t i f i ed r ecor d of  sat i sf act or y 
f i el d oper at i on,  f or  not  l ess t han 6000 hour s excl usi ve of  t he 
manuf act ur er ' s f act or y t est s,  can be shown.   Pr ovi de equi pment  i t ems t hat  
ar e suppor t ed by a ser vi ce or gani zat i on l ocat ed i n Japan.

2. 2   STANDARD PRODUCTS

Except  f or  t he f abr i cat ed duct ,  pl enums and casi ngs speci f i ed i n 
par agr aphs " Met al  Duct wor k"  and " Pl enums and Casi ngs f or  Fi el d- Fabr i cat ed 
Uni t s" ,  
pr ovi de component s and equi pment  t hat  ar e st andar d pr oduct s of  
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manuf act ur er s r egul ar l y engaged i n t he manuf act ur i ng of  pr oduct s t hat  ar e 
of  a s i mi l ar  mat er i al ,  desi gn and wor kmanshi p.   Thi s r equi r ement  appl i es 
t o al l  equi pment ,  i ncl udi ng di f f user s,  r egi st er s,  f i r e damper s,  and 
bal anci ng damper s.

a.   St andar d pr oduct s ar e def i ned as component s and equi pment  t hat  have 
been i n sat i sf act or y commer ci al  or  i ndust r i al  use i n s i mi l ar  
appl i cat i ons of  s i mi l ar  s i ze f or  at  l east  t wo year s bef or e bi d openi ng.

b.   Pr i or  t o t hi s t wo year  per i od,  t hese st andar d pr oduct s must  have been 
sol d on t he commer ci al  mar ket  usi ng adver t i sement s i n manuf act ur er s '  
cat al ogs or  br ochur es.    These manuf act ur er s '  cat al ogs,  or  br ochur es 
must  have been copyr i ght ed document s or  have been i dent i f i ed wi t h a 
manuf act ur er ' s document  number .

c.   Pr ovi de equi pment  i t ems t hat  ar e suppor t ed by a ser vi ce or gani zat i on.

2. 3   I DENTI FI CATI ON PLATES

I n addi t i on t o st andar d manuf act ur er ' s i dent i f i cat i on pl at es,  pr ovi de 
engr aved l ami nat ed phenol i c i dent i f i cat i on pl at es f or  each pi ece of  
mechani cal  equi pment .   I dent i f i cat i on pl at es ar e t o desi gnat e t he f unct i on 
of  t he equi pment .   Submi t  desi gnat i on wi t h t he shop dr awi ngs.   Pr ovi de 
i dent i f i cat i on pl at es t hat  ar e l ayer s,  bl ack- whi t e- bl ack,  engr aved t o show 
whi t e l et t er s on bl ack backgr ound.   Let t er s must  be upper  case.   
I dent i f i cat i on pl at es 40 mm t hat  ar e hi gh and smal l er  must  be 1. 6 mm 
t hi ck,  wi t h engr aved l et t er i ng 3 mm hi gh;  i dent i f i cat i on pl at es l ar ger  t han
 40 mm hi gh must  be 3 mm t hi ck,  wi t h engr aved l et t er i ng of  sui t abl e 
hei ght .   I dent i f i cat i on pl at es 40 mm hi gh and l ar ger  must  have bevel ed 
edges.   I nst al l  i dent i f i cat i on pl at es usi ng a compat i bl e adhesi ve.

2. 4   EQUI PMENT GUARDS AND ACCESS

Ful l y encl ose or  guar d bel t s,  pul l eys,  chai ns,  gear s,  coupl i ngs,  
pr oj ect i ng set scr ews,  keys,  and ot her  r ot at i ng par t s exposed t o per sonnel  
cont act  accor di ng t o OSHA r equi r ement s.   Pr oper l y guar d or  cover  wi t h 
i nsul at i on of  a t ype speci f i ed,  hi gh t emper at ur e equi pment  and pi pi ng 
exposed t o cont act  by per sonnel  or  wher e i t  cr eat es a pot ent i al  f i r e 
hazar d.   The r equi r ement s f or  [ cat wal ks, ]  [ oper at i ng pl at f or ms, ]  
[ l adder s, ]  [ and]  [ guar dr ai l s]  ar e speci f i ed i n Sect i on 05 50 13 
MI SCELLANEOUS METAL FABRI CATI ONS.

2. 5   ELECTRI CAL WORK

a.   Pr ovi de mot or s,  cont r ol l er s,  i nt egr al  di sconnect s,  cont act or s,  and 
cont r ol s wi t h t hei r  r espect i ve pi eces of  equi pment ,  except  cont r ol l er s 
i ndi cat ed as par t  of  mot or  cont r ol  cent er s.   Pr ovi de el ect r i cal  
equi pment ,  i ncl udi ng mot or s and wi r i ng,  as speci f i ed i n Sect i on 
26 20 00I NTERI OR DI STRI BUTI ON SYSTEM.   Pr ovi de manual  or  aut omat i c 
cont r ol  and pr ot ect i ve or  s i gnal  devi ces r equi r ed f or  t he oper at i on 
speci f i ed and cont r ol  wi r i ng r equi r ed f or  cont r ol s and devi ces 
speci f i ed,  but  not  shown.   For  packaged equi pment ,  i ncl ude 
manuf act ur er  pr ovi ded cont r ol l er s wi t h t he r equi r ed moni t or s and t i med 
r est ar t .

b.   For  s i ngl e- phase mot or s,  pr ovi de hi gh- ef f i c i ency t ype,  
f r act i onal - hor sepower  al t er nat i ng- cur r ent  mot or s,  i ncl udi ng mot or s 
t hat  ar e par t  of  a syst em,  i n accor dance wi t h JI S C 4203.   
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c.   For  pol yphase mot or s,  pr ovi de squi r r el - cage medi um i nduct i on mot or s,  
i ncl udi ng mot or s t hat  ar e par t  of  a syst em ,  and t hat  meet  t he 
ef f i c i ency r at i ngs f or  pr emi um ef f i c i ency mot or s i n accor dance wi t h 
JI S C 4212.  

d.   Pr ovi de mot or s i n accor dance wi t h JI S C 4212 and of  suf f i c i ent  s i ze t o 
dr i ve t he l oad at  t he speci f i ed capaci t y wi t hout  exceedi ng t he 
namepl at e r at i ng of  t he mot or .   Pr ovi de mot or s r at ed f or  cont i nuous 
dut y wi t h t he encl osur e speci f i ed.   Pr ovi de mot or  dut y t hat  al l ows f or  
maxi mum f r equency st ar t - st op oper at i on and mi ni mum encount er ed 
i nt er val  bet ween st ar t  and st op.   Pr ovi de mot or  t or que capabl e of  
accel er at i ng t he connect ed l oad wi t hi n 20 seconds wi t h 80 per cent  of  
t he r at ed vol t age mai nt ai ned at  mot or  t er mi nal s dur i ng one st ar t i ng 
per i od.   Pr ovi de mot or  st ar t er s compl et e wi t h t her mal  over l oad 
pr ot ect i on and ot her  necessar y appur t enances.   Fi t  mot or  bear i ngs wi t h 
gr ease suppl y f i t t i ngs and gr ease r el i ef  t o out si de of  t he encl osur e.

e.   [ Wher e t wo- speed or  var i abl e- speed mot or s ar e i ndi cat ed,  sol i d- st at e 
var i abl e- speed cont r ol l er s ar e al l owed t o accompl i sh t he same 
f unct i on.   Use sol i d- st at e var i abl e- speed cont r ol l er s f or  mot or s r at ed 
7. 45 kW or  l ess and adj ust abl e f r equency dr i ves f or  l ar ger  mot or s. ]  
[ Pr ovi de var i abl e f r equency dr i ves f or  mot or s as speci f i ed i n Sect i on 
26 29 23 VARI ABLE FREQUENCY DRI VE SYSTEMS UNDER 600 VOLTS. ]

2. 6   ANCHOR BOLTS

Pr ovi de anchor  bol t s f or  equi pment  pl aced on concr et e equi pment  pads or  on 
concr et e s l abs.   Bol t s t o be of  t he s i ze and number  r ecommended by t he 
equi pment  manuf act ur er  and l ocat ed by means of  sui t abl e t empl at es.   
I nst al l at i on of  anchor  bol t s must  not  degr ade t he sur r oundi ng concr et e.

2. 7   SEI SMI C ANCHORAGE

Anchor  equi pment  i n accor dance wi t h appl i cabl e sei smi c cr i t er i a f or  t he 
ar ea and as def i ned i n JBE- S

2. 8   PAI NTI NG

Pai nt  equi pment  uni t s i n accor dance wi t h appr oved equi pment  manuf act ur er ' s 
st andar ds unl ess speci f i ed ot her wi se.   Fi el d r et ouch onl y i f  appr oved.   
Ot her wi se,  r et ur n equi pment  t o t he f act or y f or  r ef i ni shi ng.

2. 9   DUCT SYSTEMS

2. 9. 1   Met al  Duct wor k

Pr ovi de met al  duct wor k const r uct i on,  i ncl udi ng al l  f i t t i ngs and 
component s,  t hat  compl i es wi t h MLI T- M.  

2. 9. 1. 1   Met al l i c  Fl exi bl e Duct

a.   Pr ovi de duct  t hat  conf or ms t o  MLI T- M wi t h f act or y- appl i ed i nsul at i on,  
vapor  bar r i er ,  and end connect i ons.    Pr ovi de duct s desi gned f or  
wor ki ng pr essur es of  497 Pa and 373 Pa.   Pr ovi de f l exi bl e r ound duct  
l engt h t hat  does not  exceed 1525 mm.   Secur e connect i ons by appl y i ng 
adhesi ve f or  51 mm over  r i gi d duct ,  appl y f l exi bl e duct  51 mm over  
r i gi d duct ,  appl y met al  c l amp,  and pr ovi de mi ni mum of  t hr ee No.  8 
sheet  met al  scr ews t hr ough cl amp and r i gi d duct .
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b.   I nner  duct  cor e:   Pr ovi de i nt er l ocki ng spi r al  or  hel i cal l y cor r ugat ed 
f l exi bl e cor e const r uct ed of  z i nc- coat ed st eel ,  al umi num,  or  st ai nl ess 
st eel ;  or  const r uct ed of  i nner  l i ner  of  cont i nuous gal vani zed spr i ng 
st eel  wi r e hel i x f used t o cont i nuous,  f i r e- r et ar dant ,  f l exi bl e vapor  
bar r i er  f i l m,  i nner  duct  cor e.

c.   I nsul at i on:   Pr ovi de i nner  duct  cor e t hat  i s i nsul at ed wi t h mi ner al  
f i ber  bl anket  t ype f l exi bl e i nsul at i on,  mi ni mum of  25 mm t hi ck.   
Pr ovi de i nsul at i on cover ed on ext er i or  wi t h manuf act ur er ' s st andar d 
f i r e r et ar dant  vapor  bar r i er  j acket  f or  f l exi bl e r ound duct .

2. 9. 1. 2   I nsul at ed Nonmet al l i c  Fl exi bl e Duct  Runout s

Use f l exi bl e duct  r unout s onl y wher e i ndi cat ed.   Runout  l engt h i s 
i ndi cat ed on t he dr awi ngs,  and i s not  t o exceed 1. 5 m.   Pr ovi de r unout s 
t hat  ar e pr ei nsul at ed,  f act or y f abr i cat ed.  Pr ovi de ei t her  f i el d or  f act or y 
appl i ed vapor  bar r i er .   Pr ovi de not  l ess t han 0. 60 L gl ass f abr i c duct  
connect or s coat ed on bot h s i des wi t h neopr ene.   Wher e coi l  i nduct i on or  
hi gh vel oci t y uni t s ar e suppl i ed wi t h ver t i cal  ai r  i nl et s,  use a 
st r eaml i ned,  vaned and mi t er ed el bow t r ansi t i on pi ece f or  connect i on t o 
t he f l exi bl e duct  or  hose.   Pr ovi de a di e- st amped el bow and not  a f l exi bl e 
connect or  as t he l ast  el bow t o t hese uni t s ot her  t han t he ver t i cal  ai r  
i nl et  t ype.   I nsul at ed f l exi bl e connect or s ar e al l owed as r unout s.   
Pr ovi de i nsul at ed mat er i al  and vapor  bar r i er  t hat  conf or m t o t he 
r equi r ement s of  Sect i on 23 07 00 THERMAL I NSULATI ON FOR MECHANI CAL 
SYSTEMS.   Do not  expose t he i nsul at i on mat er i al  sur f ace t o t he ai r  st r eam.

2. 9. 1. 3   Gener al  Ser vi ce Duct  Connect or s

Pr ovi de a f l exi bl e duct  connect or  appr oxi mat el y 150 mm i n wi dt h wher e 
sheet  met al  connect i ons ar e made t o f ans or  wher e duct s of  di ssi mi l ar  
met al s ar e connect ed.   For  r ound/ oval  duct s,  secur e t he f l exi bl e mat er i al  
by st ai nl ess st eel  or  z i nc- coat ed,  i r on c l i nch- t ype dr aw bands.   For  
r ect angul ar  duct s,  i nst al l  t he f l exi bl e mat er i al  l ocked t o met al  col l ar s 
usi ng nor mal  duct  const r uct i on met hods.   

2. 9. 1. 4   Hi gh Temper at ur e Ser vi ce Duct  Connect i ons

Pr ovi de mat er i al  t hat  i s  appr oxi mat el y 2. 38 mm t hi ck,  1. 2 t o 1. 36 kg per  
squar e met er  wei ght ,  pl ai n weave f i br ous gl ass c l ot h wi t h,  ni ckel / chr ome 
wi r e r ei nf or cement  f or  ser vi ce i n excess of  650 degr ees C.

2. 9. 1. 5   Al umi num Duct s

JI S H 4000,  al l oy 3003- H14 f or  al umi num sheet  and al l oy 6061- T6 or  
equi val ent  st r engt h f or  al umi num connect or s and bar  st ock.

2. 9. 1. 6   Copper  Sheet s

JI S H 3100,  l i ght  col d r ol l ed t emper .

2. 9. 1. 7   Cor r osi on Resi st i ng ( St ai nl ess)  St eel  Sheet s

JI S G 4305

2. 9. 2   Duct  Access Door s

Pr ovi de hi nged access door s conf or mi ng t o MLI T- M i n duct wor k and pl enums 
wher e i ndi cat ed and at  al l  ai r  f l ow measur i ng pr i mar i es,  aut omat i c 
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damper s,  f i r e damper s,  coi l s,  t her most at s,  and ot her  appar at us r equi r i ng 
ser vi ce and i nspect i on i n t he duct  syst em.   Pr ovi de access door s upst r eam 
and downst r eam of  ai r  f l ow measur i ng pr i mar i es and heat i ng and cool i ng 
coi l s.   Pr ovi de door s t hat  ar e a mi ni mum 375 by 450 mm,  unl ess ot her wi se 
shown.   Wher e duct  s i ze does not  accommodat e t hi s s i ze door ,  make t he 
door s as l ar ge as pr act i cabl e.   Equi p door s 600 by 600 mm or  l ar ger  wi t h 
f ast ener s oper abl e f r om i nsi de and out si de t he duct .   Use i nsul at ed t ype 
door s i n i nsul at ed duct s.

2. 9. 3   Fi r e Damper s

Use 1. 5 hour  r at ed f i r e damper s unl ess ot her wi se i ndi cat ed.   Pr ovi de f i r e 
damper s t hat  conf or m t o t he r equi r ement s of  NFPA 90A and UL 555.   Per f or m 
t he f i r e damper  t est  as out l i ned i n NFPA 90A.   Pr ovi de a pr essur e r el i ef  
door  upst r eam of  t he f i r e damper .   I f  t he duct wor k connect ed t o t he f i r e 
damper  i s t o be i nsul at ed t hen pr ovi de a f act or y i nst al l ed pr essur e r el i ef  
damper .   Pr ovi de aut omat i c oper at i ng f i r e damper s wi t h a dynami c r at i ng 
sui t abl e f or  t he maxi mum ai r  vel oci t y and pr essur e di f f er ent i al  t o whi ch 
i t  i s  subj ect ed.   Pr ovi de f i r e damper s appr oved f or  t he speci f i c  
appl i cat i on,  and i nst al l  accor di ng t o t hei r  l i s t i ng.   Equi p f i r e damper s 
wi t h a st eel  s l eeve or  adequat el y s i zed f r ame i nst al l ed i n such a manner  
t hat  di sr upt i on of  t he at t ached duct wor k,  i f  any,  does not  i mpai r  t he 
oper at i on of  t he damper .   Equi p s l eeves or  f r ames wi t h per i met er  mount i ng 
angl es at t ached on bot h s i des of  t he wal l  or  f l oor  openi ng.   Const r uct  
duct wor k i n f i r e- r at ed f l oor - cei l i ng or  r oof - cei l i ng assembl y syst ems wi t h 
ai r  duct s t hat  pi er ce t he cei l i ng of  t he assembl i es i n conf or mance wi t h 
UL Fi r e Resi st ance.   Pr ovi de [ cur t ai n t ype wi t h damper  bl ades]  [ i n t he ai r  
st r eam]  [ out  of  t he ai r  st r eam] [  or  ] [ s i ngl e bl ade t ype] [  or  ] [ mul t i - bl ade 
t ype]  f i r e damper s.   I nst al l  damper s t hat  do not  r educe t he duct  or  t he 
ai r  t r ansf er  openi ng cr oss- sect i onal  ar ea.   I nst al l  damper s so t hat  t he 
cent er l i ne of  t he damper  dept h or  t hi ckness i s l ocat ed i n t he cent er l i ne 
of  t he wal l ,  par t i t i on or  f l oor  s l ab dept h or  t hi ckness.   Unl ess ot her wi se 
i ndi cat ed,  compl y wi t h t he i nst al l at i on det ai l s gi ven i n SMACNA 1819 and 
i n manuf act ur er ' s i nst r uct i ons f or  f i r e damper s.   Per f or m accept ance 
t est i ng of  f i r e damper s accor di ng t o par agr aph Fi r e Damper  Accept ance Test  
and NFPA 90A.

2. 9. 4   Manual  Bal anci ng Damper s

Fur ni sh manual  bal anci ng damper s wi t h accessi bl e oper at i ng mechani sms.   
Use chr omi um pl at ed oper at or s ( wi t h al l  exposed edges r ounded)  i n f i ni shed 
por t i ons of  t he bui l di ng.   Pr ovi de manual  vol ume cont r ol  damper s t hat  ar e 
oper at ed by l ocki ng- t ype quadr ant  oper at or s.   I nst al l  damper s t hat  ar e 2 
gauges heavi er  t han t he duct  i n whi ch i nst al l ed.   Unl ess ot her wi se 
i ndi cat ed,  pr ovi de opposed bl ade t ype mul t i l eaf  damper s wi t h maxi mum bl ade 
wi dt h of  300 mm.   Pr ovi de access door s or  panel s f or  al l  conceal ed damper  
oper at or s and l ocki ng set scr ews.   Pr ovi de st and- of f  mount i ng br acket s,  
bases,  or  adapt er s not  l ess t han t he t hi ckness of  t he i nsul at i on when t he 
l ocki ng- t ype quadr ant  oper at or s f or  damper s ar e i nst al l ed on duct s t o be 
t her mal l y i nsul at ed,  t o pr ovi de cl ear ance bet ween t he duct  sur f ace and t he 
oper at or .   Pr ovi de st and- of f  mount i ng i t ems t hat  ar e i nt egr al  wi t h t he 
oper at or  or  st andar d accessor y of  t he damper  manuf act ur er .

2. 9. 5   Manual  Bal anci ng Damper s

a.   Fur ni sh manual  bal anci ng damper s wi t h accessi bl e oper at i ng 
mechani sms.   Use chr omi um pl at ed oper at or s ( wi t h al l  exposed edges 
r ounded)  i n f i ni shed por t i ons of  t he bui l di ng.   Pr ovi de manual  vol ume 
cont r ol  damper s t hat  ar e oper at ed by l ocki ng- t ype quadr ant  oper at or s.
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b.   Unl ess ot her wi se i ndi cat ed,  pr ovi de opposed bl ade t ype mul t i l eaf  
damper s wi t h maxi mum bl ade wi dt h of  300 mm.   Pr ovi de access door s or  
panel s f or  al l  conceal ed damper  oper at or s and l ocki ng set scr ews.   
Pr ovi de access door s or  panel s i n har d cei l i ngs,  par t i t i ons and wal l s 
f or  access t o al l  conceal ed damper  oper at or s and damper  l ocki ng 
set scr ews.    Coor di nat e l ocat i on of  door s or  panel s wi t h ot her  
af f ect ed cont r act or s.

c.   Pr ovi de st and- of f  mount i ng br acket s,  bases,  or  adapt er s not  l ess t han 
t he t hi ckness of  t he i nsul at i on when t he l ocki ng- t ype quadr ant  
oper at or s f or  damper s ar e i nst al l ed on duct s t o be t her mal l y 
i nsul at ed,  t o pr ovi de cl ear ance bet ween t he duct  sur f ace and t he 
oper at or .   Pr ovi de st and- of f  mount i ng i t ems t hat  ar e i nt egr al  wi t h t he 
oper at or  or  st andar d accessor y of  t he damper  manuf act ur er .

2. 9. 5. 1   Squar e or  Rect angul ar  Damper s

2. 9. 5. 1. 1   Duct  Hei ght  300 mm and Less

2. 9. 5. 1. 1. 1   Fr ames

Wi dt h Hei ght Gal vani zed St eel  
Thi ckness

Lengt h

Maxi mum 483 mm Maxi mum 300 mm Mi ni mum 0. 91 mm Mi ni mum 75 mm

Mor e t han 483 mm Maxi mum 300 mm Mi ni mum 1. 6 mm Mi ni mum 75 mm

2. 9. 5. 1. 1. 2   Si ngl e Leaf  Bl ades

Wi dt h Hei ght Gal vani zed St eel  
Thi ckness

Lengt h

Maxi mum 483 mm Maxi mum 300 mm Mi ni mum 0. 91 mm Mi ni mum 75 mm

Mor e t han 483 mm Maxi mum 300 mm Mi ni mum 1. 6 mm Mi ni mum 75 mm

   
2. 9. 5. 1. 1. 3   Bl ade Axl es

To suppor t  t he bl ades of  r ound damper s,  pr ovi de gal vani zed st eel  shaf t s 
suppor t i ng t he bl ade t he ent i r e duct  di amet er  f r ame- t o- f r ame.   Pr ovi de 
axl e shaf t s t hat  ext end t hr ough st andof f  br acket  and hand quadr ant .

Wi dt h Hei ght Mat er i al Squar e Shaf t

Maxi mum 483 mm Maxi mum 300 mm Gal vani zed St eel Mi ni mum 10 mm

Mor e t han 483 mm Maxi mum 300 mm Gal vani zed St eel Mi ni mum 13 mm
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2. 9. 5. 1. 1. 4   Axl e  Bear i ngs

Suppor t  t he shaf t  on each end at  t he f r ames wi t h shaf t  bear i ngs.   Pr ess 
f i t  shaf t  bear i ngs conf i gur at i on t o pr ovi de a t i ght  j oi nt  bet ween bl ade 
shaf t  and damper  f r ame.

Wi dt h Hei ght Mat er i al

Maxi mum 483 mm Maxi mum 300 mm sol i d nyl on,  or  equi val ent  
sol i d pl ast i c,  or  
oi l - i mpr egnat ed br onze

Mor e t han 483 mm Maxi mum 300 mm oi l - i mpr egnat ed br onze

2. 9. 5. 1. 1. 5   Cont r ol  Shaf t / Hand Quadr ant

Pr ovi de damper s wi t h accessi bl e l ocki ng- t ype cont r ol  shaf t / hand quadr ant  
oper at or s.

Pr ovi de st and- of f  mount i ng br acket s,  bases,  or  adapt er s f or  t he 
l ocki ng- t ype quadr ant  oper at or s on damper s i nst al l ed on duct s t o be 
t her mal l y i nsul at ed.   Pr ovi de a mi ni mum st and- of f  di st ance of  50 mm of f  
t he met al  duct  sur f ace.   Pr ovi de st and- of f  mount i ng i t ems t hat  ar e 
i nt egr al  wi t h t he oper at or  or  st andar d accessor y of  t he damper  
manuf act ur er .

2. 9. 5. 1. 1. 6   Fi ni sh

Mi l l  Gal vani zed

2. 9. 5. 1. 2   Duct  Hei ght  Gr eat er  t han 300 mm

2. 9. 5. 1. 2. 1   Damper s

Pr ovi de damper s wi t h mul t i - l eaf  opposed- t ype bl ades.

2. 9. 5. 1. 2. 2   Fr ames

Maxi mum 1200 mm i n hei ght ;  maxi mum 1200 mm i n  wi dt h;  mi ni mum of  1. 6 mm 
gal vani zed st eel ,
mi ni mum of  127 mm l ong.

2. 9. 5. 1. 2. 3   Bl ades

Mi ni mum of  1. 6 mm gal vani zed st eel ;  150 mm nomi nal  wi dt h.
   
2. 9. 5. 1. 2. 4   Bl ade Axl es

To suppor t  t he bl ades of  r ound damper s,  pr ovi de gal vani zed squar e st eel  
shaf t s suppor t i ng t he bl ade t he ent i r e duct  di amet er  f r ame- t o- f r ame.   
Pr ovi de axl e shaf t s t hat  ext end t hr ough st andof f  br acket  and hand quadr ant .

2. 9. 5. 1. 2. 5   Axl e Bear i ngs

Suppor t  t he shaf t  on each end at  t he f r ames wi t h shaf t  bear i ngs 
const r uct ed of  oi l - i mpr egnat ed br onze,  or  sol i d nyl on,  or  a sol i d pl ast i c 
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equi val ent  t o nyl on.   Pr ess f i t  shaf t  bear i ngs conf i gur at i on t o pr ovi de a 
t i ght  j oi nt  bet ween bl ade shaf t  and damper  f r ame.

2. 9. 5. 1. 2. 6   Bl ade Act uat or

Mi ni mum 50 mm di amet er  gal vani zed st eel .

2. 9. 5. 1. 2. 7   Bl ade Act uat or  Li nkage

Mi l l  Gal vani zed st eel  bar  and cr ank pl at e wi t h st ai nl ess st eel  pi vot s.
  
2. 9. 5. 1. 2. 8   Cont r ol  Shaf t / Hand Quadr ant

Pr ovi de damper s wi t h accessi bl e l ocki ng- t ype cont r ol  shaf t / hand quadr ant  
oper at or s.   

Pr ovi de st and- of f  mount i ng br acket s,  bases,  or  adapt er s f or  t he 
l ocki ng- t ype quadr ant  oper at or s on damper s i nst al l ed on duct s t o be 
t her mal l y i nsul at ed.   Pr ovi de a mi ni mum st and- of f  di st ance of  50 mm of f  
t he met al  duct  sur f ace.   Pr ovi de st and- of f  mount i ng i t ems t hat  ar e 
i nt egr al  wi t h t he oper at or  or  st andar d accessor y of  t he damper  
manuf act ur er .

2. 9. 5. 1. 2. 9   Fi ni sh

Mi l l  Gal vani zed

2. 9. 5. 2   Round Damper s

  2. 9. 5. 2. 1    Fr ames

Si ze Gal vani zed St eel  Thi ckness Lengt h

100 t o 500 mm Mi ni mum 0. 91 mm Mi ni mum 152 mm

 550 t o 750 mm Mi ni mum 0. 91 mm Mi ni mum 250 mm

 775 t o 1000 mm Mi ni mum 1. 6 mm Mi ni mum 250 mm

  2. 9. 5. 2. 2    Bl ades

Si ze Gal vani zed St eel  Thi ckness

100 t o 500 mm Mi ni mum 0. 91 mm

 550 t o 750 mm Mi ni mum 1. 6 mm

 775 t o 1000 mm Mi ni mum 3. 5 mm

      2. 9. 5. 2. 3   Bl ade Axl es

To suppor t  t he bl ades of  r ound damper s,  pr ovi de gal vani zed st eel  shaf t s 
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suppor t i ng t he bl ade t he ent i r e duct  di amet er  f r ame- t o- f r ame.   Pr ovi de 
axl e shaf t s t hat  ext end t hr ough st andof f  br acket  and hand quadr ant .

Si ze Shaf t  Si ze and Shape

100 t o 500 mm Mi ni mum 10 mm squar e

 550 t o 750 mm Mi ni mum 13 mm squar e

 775 t o 1000 mm Mi ni mum 19 mm squar e

   2. 9. 5. 2. 4   Axl e  Bear i ngs

Suppor t  t he shaf t  on each end at  t he f r ames wi t h shaf t  bear i ngs 
const r uct ed of  oi l - i mpr egnat ed br onze,  or  sol i d nyl on,  or  a sol i d pl ast i c 
equi val ent  t o nyl on.   Pr ess f i t  shaf t  bear i ngs conf i gur at i on t o pr ovi de a 
t i ght  j oi nt  bet ween bl ade shaf t  and damper  f r ame.  

 
Si ze Mat er i al

100 t o 500 mm sol i d nyl on,  or  equi val ent  sol i d pl ast i c,  or  
oi l - i mpr egnat ed br onze

 550 t o 750 mm sol i d nyl on,  or  equi val ent  sol i d pl ast i c,  or  
oi l - i mpr egnat ed br onze

 775 t o 1000 mm oi l - i mpr egnat ed br onze,  or  st ai nl ess st eel  
s l eeve bear i ng

      2. 9. 5. 2. 5   Cont r ol  Shaf t / Hand Quadr ant

Pr ovi de damper s wi t h accessi bl e l ocki ng- t ype cont r ol  shaf t / hand quadr ant  
oper at or s.    

Pr ovi de st and- of f  mount i ng br acket s,  bases,  or  adapt er s f or  t he 
l ocki ng- t ype quadr ant  oper at or s on damper s i nst al l ed on duct s t o be 
t her mal l y i nsul at ed.   Pr ovi de a mi ni mum st and- of f  di st ance of  50 mm of f  
t he met al  duct  sur f ace.   Pr ovi de st and- of f  mount i ng i t ems t hat  ar e 
i nt egr al  wi t h t he oper at or  or  st andar d accessor y of  t he damper  
manuf act ur er .

      2. 9. 5. 2. 6   Fi ni sh

Mi l l  Gal vani zed

2. 9. 6   Aut omat i c Bal anci ng Damper s

Pr ovi de damper s as speci f i ed i n par agr aph SUPPLEMENTAL 
COMPONENTS/ SERVI CES,  subpar agr aph CONTROLS.

2. 9. 7   Aut omat i c Smoke- Fi r e Damper s

Mul t i pl e bl ade t ype,  82 degr ees C f usi bl e f i r e damper  l i nk;  smoke damper  
assembl y t o i ncl ude [ pneumat i cal l y power ed] [ el ect r i c]  damper  oper at or .   
UL 555 as a 1. 5 hour  r at ed f i r e damper ;  f ur t her  qual i f i ed under  UL 555S as 
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a l eakage r at ed damper .   Pr ovi de a l eakage r at i ng under  UL 555S t hat  i s no 
hi gher  t han Cl ass [ I I ] [  or  ] [ I I I ]  at  an el evat ed t emper at ur e Cat egor y B (  
121 degr ees C f or  30 mi nut es ) .   Ensur e t hat  pr essur e dr op i n t he damper  
open posi t i on does not  exceed 25 Pa wi t h aver age duct  vel oci t i es of  13 
m/ second.

2. 9. 8   Aut omat i c Smoke Damper s

UL l i s t ed mul t i pl e bl ade t ype,  suppl i ed by smoke damper  manuf act ur er ,  wi t h 
[ pneumat i c] [ el ect r i c]  damper  oper at or  as par t  of  assembl y.   Qual i f i ed 
under  UL 555S wi t h a l eakage r at i ng no hi gher  t han Cl ass [ I I ] [  or  ] [ I I I ]  
at  an el evat ed t emper at ur e Cat egor y B (  121 degr ees C f or  30 mi nut es ) .   
Ensur e t hat  pr essur e dr op i n t he damper  open posi t i on does not  exceed 25 Pa
 wi t h aver age duct  vel oci t i es of  13 m/ second.

2. 9. 9   Ai r  Suppl y And Exhaust  Ai r  Damper s

Pr ovi de out door  ai r  suppl y and exhaust  ai r  damper s t hat  have a maxi mum 
l eakage r at e when t est ed i n accor dance wi t h JI S A 4009 as r equi r ed by 
MLI T- M,  i ncl udi ng maxi mum Damper  Leakage f or :  

a.   Cl i mat e Zones 1, 2, 6, 7, 8 t he maxi mum damper  l eakage at  250 Pa f or  
mot or i zed damper s i s 20 L/ s per  squar e m of  damper  ar ea and 
non- mot or i zed damper s ar e not  al l owed.  

b.   Al l  ot her  Cl i mat e Zones t he maxi mum damper  l eakage at  250 Pa i s 50 L/ s 
per  squar e m and f or  non- mot or i zed damper s i s 100 L/ s per  squar e m of  
damper  ar ea.

Damper s smal l er  t han 600 mm i n ei t her  di r ect i on may have l eakage of  200 
L/ s per  squar e m.

2. 9. 10   Ai r  Def l ect or s ( Vol ume Ext r act or s)  and Br anch Connect i ons

Pr ovi de ai r  def l ect or s ( vol ume ext r act or s)  at  al l  duct  mount ed suppl y 
out l et s,  at  t akeof f  or  ext ensi on col l ar s t o suppl y out l et s,  at  duct  br anch 
t akeof f  connect i ons,  and at  90 degr ee el bows,  as wel l  as at  l ocat i ons as 
i ndi cat ed on t he dr awi ngs or  ot her wi se speci f i ed.   Coni cal  br anch 
connect i ons or  45 degr ee ent r y connect i ons ar e al l owed i n l i eu of  
def l ect or s f or  br anch connect i ons.   Fur ni sh al l  ai r  def l ect or s ( vol ume 
ext r act or s) ,  except  t hose i nst al l ed i n 90 degr ee el bows,  wi t h an appr oved 
means of  adj ust ment .   Pr ovi de easi l y accessi bl e means f or  adj ust ment  
i nsi de t he duct  or  f r om an adj ust ment  wi t h st ur dy l ock on t he f ace of  t he 
duct .   When i nst al l ed on duct s t o be t her mal l y i nsul at ed,  pr ovi de ext er nal  
adj ust ment s wi t h st and- of f  mount i ng br acket s,  i nt egr al  wi t h t he adj ust ment  
devi ce,  t o pr ovi de cl ear ance bet ween t he duct  sur f ace and t he adj ust ment  
devi ce not  l ess t han t he t hi ckness of  t he t her mal  i nsul at i on.   Pr ovi de 
f act or y- f abr i cat ed ai r  def l ect or s consi st i ng of  cur ved t ur ni ng vanes or  
l ouver  bl ades desi gned t o pr ovi de uni f or m ai r  di st r i but i on and change of  
di r ect i on wi t h mi ni mum t ur bul ence or  pr essur e l oss.   Pr ovi de f act or y or  
f i el d assembl ed ai r  def l ect or s ( vol ume ext r act or s) .   Make adj ust ment  f r om 
t he f ace of  t he di f f user  or  by posi t i on adj ust ment  and l ock ext er nal  t o 
t he duct .   Pr ovi de st and- of f  br acket s on i nsul at ed duct s as descr i bed 
her ei n.   Pr ovi de f i xed ai r  def l ect or s ( vol ume ext r act or s) ,  al so cal l ed 
t ur ni ng vanes,  i n 90 degr ee el bows.
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2. 9. 11   Pl enums and Casi ngs f or  Fi el d- Fabr i cat ed Uni t s

2. 9. 11. 1   Pl enum and Casi ngs

Fabr i cat e and er ect  pl enums and casi ngs as shown i n MLI T- M,  as 
appl i cabl e.   Const r uct  syst em casi ng of  not  l ess t han 1. 6 mm gal vani zed 
sheet  st eel .   Fur ni sh cool i ng coi l  dr ai n pans wi t h 25 mm t hr eaded out l et  
t o col l ect  condensat i on f r om t he cool i ng coi l s.   Fabr i cat e dr ai n pans f r om 
not  l i ght er  t han 1. 6 mm st eel ,  gal vani zed af t er  f abr i cat i on or  of  1. 3 mm 
cor r osi on- r esi st i ng sheet  st eel  conf or mi ng t o JI S G 4305,  wel ded and 
st i f f ened.   Ther mal l y i nsul at e dr ai n pans exposed t o t he at mospher e t o 
pr event  condensat i on.   Coat  i nsul at i on wi t h a f l ame r esi st ant  
wat er pr oof i ng mat er i al .   Pr ovi de separ at e dr ai n pans f or  each ver t i cal  
coi l  sect i on,  and a separ at e dr ai n l i ne f or  each pan.   Si ze pans t o ensur e 
capt ur e of  ent r ai ned moi st ur e on t he downst r eam- ai r  s i de of  t he coi l .   
Seal  openi ngs i n t he casi ng,  such as f or  pi pi ng connect i ons,  t o pr event  
ai r  l eakage.   Si ze t he wat er  seal  f or  t he dr ai n t o mai nt ai n a pr essur e of  
at  l east  500 Pa gr eat er  t han t he maxi mum negat i ve pr essur e i n t he coi l  
space.

2. 9. 11. 2   Casi ng

Ter mi nat e casi ngs at  t he cur b l i ne and bol t  each t o t he cur b usi ng 
gal vani zed angl e,  as i ndi cat ed i n MLI T- M.

2. 9. 11. 3   Access Door s

Pr ovi de access door s i n each sect i on of  t he casi ng.   Wel d door f r ames i n 
pl ace,  gasket  each door  wi t h neopr ene,  hi nge wi t h mi ni mum of  t wo br ass 
hi nges,  and f ast en wi t h a mi ni mum of  t wo br ass t ensi on f ast ener s oper abl e 
f r om i nsi de and out si de of  t he casi ng.   Wher e possi bl e,  make door s 900 by 
450 mm and l ocat e t hem 450 mm above t he f l oor .   Wher e t he space avai l abl e 
does not  accommodat e door s of  t hi s s i ze,  use door s as l ar ge as t he space 
accommodat es.   Swi ng door s so t hat  f an suct i on or  pr essur e hol ds door s i n 
c l osed posi t i on,  ai r t i ght .   Pr ovi de a push- but t on st at i on,  l ocat ed i nsi de 
t he casi ng,  t o st op t he suppl y.

2. 9. 11. 4   Fact or y- Fabr i cat ed I nsul at ed Sheet  Met al  Panel s

Fact or y- f abr i cat ed component s ar e al l owed f or  f i el d- assembl ed uni t s,  
pr ovi ded al l  r equi r ement s speci f i ed f or  f i el d- f abr i cat ed pl enums and 
casi ngs ar e met .   Pr ovi de panel s of  modul ar  desi gn,  pr et est ed f or  
st r uct ur al  st r engt h,  t her mal  cont r ol ,  condensat i on cont r ol ,  and acoust i cal  
cont r ol .   Seal  and i nsul at e panel  j oi nt s.   Pr ovi de and gasket  access door s 
t o pr event  ai r  l eakage.   Pr ovi de panel  const r uct i on t hat  i s not  l ess t han 
one mm gal vani zed sheet  st eel ,  assembl ed wi t h f ast ener s t r eat ed agai nst  
cor r osi on.   Pr ovi de st andar d l engt h panel s t hat  def l ect  not  mor e t han 13 mm
 under  oper at i on.   Const r uct  det ai l s,  i ncl udi ng j oi nt  seal i ng,  not  
speci f i cal l y cover ed,  as i ndi cat ed i n MLI T- M.   Const r uct  t he pl enums and 
casi ngs t o wi t hst and t he speci f i ed i nt er nal  pr essur e of  t he ai r  syst ems.

2. 9. 11. 5   Duct  Li ner

Unl ess ot her wi se speci f i ed,  duct  l i ner  i s not  per mi t t ed.
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2. 9. 12   Sound At t enuat i on Equi pment

2. 9. 12. 1   Syst ems wi t h t ot al  pr essur e above 1 kPa

Pr ovi de sound at t enuat or s on t he di schar ge duct  of  each f an oper at i ng at  a 
t ot al  pr essur e above 1 kPa,  and,  when i ndi cat ed,  at  t he i nt ake of  each f an 
syst em.   Pr ovi de sound at t enuat or s el sewher e as i ndi cat ed.   Pr ovi de 
f act or y f abr i cat ed sound at t enuat or s,  t est ed by an i ndependent  l abor at or y 
f or  sound and per f or mance char act er i st i cs.   Pr ovi de a net  sound r educt i on 
as i ndi cat ed.   Maxi mum per mi ssi bl e pr essur e dr op i s not  t o exceed 157 Pa.   
Const r uct  t r aps t o be ai r t i ght  when oper at i ng under  an i nt er nal  st at i c 
pr essur e of  2. 5 kPa.   Pr ovi de ai r - s i de sur f ace capabl e of  wi t hst andi ng ai r  
vel oci t y of  50 m/ s.   Cer t i f y t hat  t he equi pment  can obt ai n t he sound 
r educt i on val ues speci f i ed af t er  t he equi pment  i s i nst al l ed i n t he syst em 
and coor di nat ed wi t h t he sound i nf or mat i on of  t he syst em f an t o be 
pr ovi ded.   Pr ovi de sound absor bi ng mat er i al  conf or mi ng t o JI S A 9511.   
Pr ovi de sound absor bi ng mat er i al  t hat  meet s t he f i r e hazar d r at i ng 
r equi r ement s f or  i nsul at i on speci f i ed i n Sect i on 23 07 00 THERMAL 
I NSULATI ON FOR MECHANI CAL SYSTEMS.   For  connect i on t o duct wor k,  pr ovi de a 
duct  t r ansi t i on sect i on.   Fact or y f abr i cat ed doubl e- wal l ed i nt er nal l y 
i nsul at ed spi r al  l ock seam and r ound duct  and f i t t i ngs desi gned f or  hi gh 
pr essur e ai r  syst em can be pr ovi ded i f  compl yi ng wi t h r equi r ement s 
speci f i ed f or  f act or y f abr i cat ed sound at t enuat or s,  i n l i eu of  f act or y 
f abr i cat ed sound at t enuat or s.   Const r uct  t he doubl e- wal l ed duct  and 
f i t t i ngs f r om an out er  met al  pr essur e shel l  of  z i nc- coat ed st eel  sheet ,  25 
mm t hi ck acoust i cal  bl anket  i nsul at i on,  and an i nt er nal  per f or at ed 
zi nc- coat ed met al  l i ner .   Pr ovi de a suf f i c i ent  l engt h of  r un t o obt ai n t he 
noi se r educt i on coef f i c i ent  speci f i ed.   Cer t i f y t hat  t he sound r educt i on 
val ue speci f i ed can be obt ai ned wi t hi n t he l engt h of  duct  r un pr ovi ded.   
Pr ovi de wel ded or  spi r al  l ock seams on t he out er  sheet  met al  of  t he 
doubl e- wal l ed duct  t o pr event  wat er  vapor  penet r at i on.   Pr ovi de duct  and 
f i t t i ngs wi t h an out er  sheet  t hat  conf or ms t o t he met al  t hi ckness of  
hi gh- pr essur e spi r al  and r ound duct s and f i t t i ngs shown i n MLI T- M.   
Pr ovi de acoust i cal  i nsul at i on wi t h a t her mal  conduct i v i t y " k"  of  not  mor e 
t han 0. 0389 W/ m- K at  24 degr ees C mean t emper at ur e.   Pr ovi de an i nt er nal  
per f or at ed zi nc- coat ed met al  l i ner  t hat  i s  not  l ess t han 0. 7 mm wi t h 
per f or at i ons not  l ar ger  t han 6. 35 mm i n di amet er  pr ovi di ng a net  open ar ea 
not  l ess t han 10 per cent  of  t he sur f ace.

2. 9. 12. 2   Syst em wi t h t ot al  pr essur e of  1 kPa and Lower

Use sound at t enuat or s onl y wher e i ndi cat ed.   Pr ovi de f act or y f abr i cat ed 
sound at t enuat or s t hat  ar e const r uct ed of  gal vani zed st eel  sheet s.   
Pr ovi de at t enuat or  wi t h out er  casi ng t hat  i s not  l ess t han 0. 85 mm.   
Pr ovi de f i br ous gl ass acoust i cal  f i l l .   Pr ovi de net  sound r educt i on 
i ndi cat ed.   Obt ai n val ues on a t est  uni t  not  l ess t han 600 by 600 mm 
out si de di mensi ons made by a cer t i f i ed nat i onal l y r ecogni zed i ndependent  
acoust i cal  l abor at or y.   Pr ovi de ai r  f l ow capaci t y as i ndi cat ed or  
r equi r ed.   Pr ovi de pr essur e dr op t hr ough t he at t enuat or  t hat  does not  
exceed t he val ue i ndi cat ed,  or  t hat  i s  not  i n excess of  15 per cent  of  t he 
t ot al  ext er nal  st at i c pr essur e of  t he ai r  handl i ng syst em,  whi chever  i s 
l ess.   Acoust i cal l y t est  at t enuat or s wi t h met al  duct  i nl et  and out l et  
sect i ons whi l e under  t he r at ed ai r  f l ow condi t i ons.   I ncl ude wi t h t he 
noi se r educt i on dat a t he ef f ect s of  f l anki ng pat hs and vi br at i on 
t r ansmi ssi on.   Const r uct  sound at t enuat or s t o be ai r t i ght  when oper at i ng 
at  t he i nt er nal  st at i c pr essur e i ndi cat ed or  speci f i ed f or  t he duct  
syst em,  but  i n no case l ess t han 500 Pa.
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2. 9. 12. 3   Acoust i cal  Duct  Li ner

Use f i br ous gl ass desi gned or  f l exi bl e el ast omer i c duct  l i ner  f or  l i ni ng 
duct wor k and conf or mi ng t o t he r equi r ement s of  JI S A 9511,  Type I  and I I .   
Pr ovi de uni f or m densi t y,  gr aduat ed densi t y,  or  dual  densi t y l i ner  
composi t i on,  as st andar d wi t h t he manuf act ur er .   Pr ovi de not  l ess t han 25 
mm t hi ck coat ed l i ni ng.   Wher e acoust i cal  duct  l i ner  i s used,  pr ovi de t he 
t her mal  equi val ent  of  t he i nsul at i on speci f i ed i n Sect i on 23 07 00 THERMAL 
I NSULATI ON FOR MECHANI CAL SYSTEMS f or  l i ner  or  combi nat i on of  l i ner  and 
i nsul at i on appl i ed t o t he ext er i or  of  t he duct wor k.   I ncr ease duct  s i zes 
shown t o compensat e f or  t he t hi ckness of  t he l i ni ng used.   [ I n l i eu of  
sheet  met al  duct  wi t h f i el d- appl i ed acoust i cal  l i ni ng,  pr ovi de 
acoust i cal l y equi val ent  l engt hs of  f i br ous gl ass duct ,  el ast omer i c duct  
l i ner  or  f act or y f abr i cat ed doubl e- wal l ed i nt er nal l y i nsul at ed duct  wi t h 
per f or at ed l i ner . ]

2. 9. 13   Di f f user s,  Regi st er s,  and Gr i l l es

Pr ovi de f act or y- f abr i cat ed uni t s of  [ st eel ] [ cor r osi on- r esi st ant  st eel ] [  or  
] [ al umi num]  t hat  di st r i but e t he speci f i ed quant i t y of  ai r  evenl y over  
space i nt ended wi t hout  causi ng not i ceabl e dr af t s,  ai r  movement  f ast er  t han 
0. 25 m/ s i n occupi ed zone,  or  dead spot s anywher e i n t he condi t i oned 
ar ea.   Pr ovi de out l et s f or  di f f usi on,  spr ead,  t hr ow,  and noi se l evel  as 
r equi r ed f or  speci f i ed per f or mance.   Cer t i f y per f or mance accor di ng t o 
Japanese I ndust r y St andar ds ( JI S) .   Pr ovi de sound r at ed and cer t i f i ed 
i nl et s and out l et s accor di ng t o MLI T- M.   Pr ovi de sound power  l evel  as 
i ndi cat ed.   Pr ovi de di f f user s and r egi st er s wi t h vol ume damper  wi t h 
accessi bl e oper at or ,  unl ess ot her wi se i ndi cat ed;  or  i f  st andar d wi t h t he 
manuf act ur er ,  an aut omat i cal l y cont r ol l ed devi ce i s accept abl e.   Pr ovi de 
opposed bl ade t ype vol ume damper s f or  al l  di f f user s and r egi st er s,  except  
l i near  s l ot  di f f user s.   Pr ovi de l i near  s l ot  di f f user s wi t h r ound or  
el l i pt i cal  bal anci ng damper s.   Wher e t he i nl et  and out l et  openi ngs ar e 
l ocat ed l ess t han 2 m above t he f l oor ,  pr ot ect  t hem by a gr i l l e or  scr een.  

2. 9. 13. 1   Di f f user s

Pr ovi de di f f user  t ypes i ndi cat ed.   Fur ni sh cei l i ng mount ed uni t s wi t h 
ant i - smudge devi ces,  unl ess t he di f f user  uni t  mi ni mi zes cei l i ng smudgi ng 
t hr ough desi gn f eat ur es.   Pr ovi de di f f user s wi t h ai r  def l ect or s of  t he 
t ype i ndi cat ed.   Pr ovi de ai r  handl i ng t r of f er s or  combi nat i on l i ght  and 
cei l i ng di f f user s conf or mi ng t o t he r equi r ement s of  
UL El ect r i cal  Const r uct i on f or  t he i nt er changeabl e use as cool ed or  heat ed 
ai r  suppl y di f f user s or  r et ur n ai r  uni t s.   I nst al l  cei l i ng mount ed uni t s 
wi t h r i ms t i ght  agai nst  cei l i ng.   Pr ovi de sponge r ubber  gasket s bet ween 
cei l i ng and sur f ace mount ed di f f user s f or  ai r  l eakage cont r ol .   Pr ovi de 
sui t abl e t r i m f or  f l ush mount ed di f f user s.   For  connect i ng t he duct  t o 
di f f user ,  pr ovi de duct  col l ar  t hat  i s  ai r t i ght  and does not  i nt er f er e wi t h 
vol ume cont r ol l er .   Pr ovi de r et ur n or  exhaust  uni t s t hat  ar e s i mi l ar  t o 
suppl y di f f user s.

2. 9. 13. 2   Per f or at ed Pl at e Di f f user s

Pr ovi de adj ust abl e [ one- way, ]  [ t wo- way, ]  [ t hr ee- way, ] [   ] [ f our - way]  ai r  
pat t er n cont r ol s as i ndi cat ed.   Pr ovi de di f f user  f acepl at es t hat  do not  
sag or  def l ect  when oper at i ng under  desi gn condi t i ons.

2. 9. 13. 3   Li near  Di f f user s

Make j oi nt s bet ween di f f user  sect i ons t hat  appear  as hai r l i ne cr acks.   
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Pr ovi de al i gnment  s l ot s f or  i nser t i on of  key st r i ps or  ot her  conceal ed 
means t o al i gn exposed but t  edges of  di f f user s. [   Equi p wi t h pl ast er  
f r ames when mount ed i n pl ast er  cei l i ng. ]   Do not  use scr ews and bol t s i n 
exposed f ace of  f r ames or  f l anges.   Met al - f i l l  and gr ound smoot h f r ames 
and f l anges exposed bel ow cei l i ng.   Fur ni sh separ at e pi vot ed or  hi nged 
adj ust abl e ai r - vol ume- damper  and separ at e ai r - def l ect i on bl ades.

2. 9. 13. 4   Secur i t y Cei l i ng Di f f user s

Pr ovi de di f f user s t hat  ar e st eel  wi t h f acepl at e,  f i xed di f f usi on l ouver s,  
wi t h f l at  sur f ace mar gi n,  and an opposed bl ade damper .   Pr ovi de f acepl at e 
t hat  i s  1. 9 mm mi ni mum wi t h 13 by 13 mm hol es on 5 mm spaci ng and a 
mi ni mum f r ee ar ea of  45 per cent .

2. 9. 13. 5   Regi st er s and Gr i l l es

Pr ovi de uni t s t hat  ar e f our - way di r ect i onal - cont r ol  t ype,  except  pr ovi de 
r et ur n and exhaust  r egi st er s t hat  ar e f i xed hor i zont al  or  ver t i cal  l ouver  
t ype si mi l ar  i n appear ance t o t he suppl y r egi st er  f ace.   Fur ni sh r egi st er s 
wi t h sponge- r ubber  gasket  bet ween f l anges and wal l  or  cei l i ng.   I nst al l  
wal l  suppl y r egi st er s at  l east  150 mm bel ow t he cei l i ng unl ess ot her wi se 
i ndi cat ed.   Locat e r et ur n and exhaust  r egi st er s 150 mm above t he f l oor  
unl ess ot her wi se i ndi cat ed.   Achi eve f our - way di r ect i onal  cont r ol  by a 
gr i l l e f ace whi ch can be r ot at ed i n 4 posi t i ons or  by adj ust ment  of  
hor i zont al  and ver t i cal  vanes.   Pr ovi de gr i l l es as speci f i ed f or  
r egi st er s,  wi t hout  vol ume cont r ol  damper .

2. 9. 13. 6   Regi st er s

Doubl e- def l ect i on suppl y r egi st er s. [   Pr ovi de manuf act ur er - f ur ni shed 
vol ume damper s.   Pr ovi de vol ume damper s of  t he gr oup- oper at ed,  
opposed- bl ade t ype and key adj ust abl e by i nser t i ng key t hr ough f ace of  
r egi st er .   Oper at i ng mechani sm must  not  pr oj ect  t hr ough any par t  of  t he 
r egi st er  f ace.   Aut omat i c vol ume cont r ol  devi ces ar e accept abl e. ] [   
Pr ovi de exhaust  and r et ur n r egi st er s as speci f i ed f or  suppl y r egi st er s,  
except  pr ovi de exhaust  and r et ur n r egi st er s t hat  have a s i ngl e set  of  
nondi r ect i onal  f ace bar s or  vanes havi ng t he same appear ance as t he suppl y 
r egi st er s. ] [   Set  f ace bar s or  vanes at  [ _____]  degr ees. ]

2. 9. 13. 7   Secur i t y Suppl y Ai r  Regi st er s Except  i n Cel l s

Pr ovi de suppl y ai r  r egi st er s,  except  i n pr i soner  cel l s and pr i soner  
hol di ng cel l s,  t hat  ar e st eel  wi t h i ndi v i dual l y adj ust abl e hor i zont al  and 
ver t i cal  vanes,  per f or at ed f acepl at e,  f l at  sur f ace mar gi n and opposed 
bl ade damper .   Put  ver t i cal  vanes i n f r ont ;  wi t h 19 mm o. c.  vane spaci ng.   
Pr ovi de a 1. 9 mm ( mi ni mum)  per f or at ed f acepl at e wi t h 13 by 13 mm hol es on 
5 mm spaci ng and a mi ni mum f r ee ar ea of  45 per cent .

2. 9. 13. 8   Secur i t y Ret ur n and Ot her  Ai r  Regi st er s Except  i n Cel l s

Pr ovi de r et ur n,  exhaust ,  t r ansf er  and r el i ef  ai r  r egi st er s,  except  i n 
pr i soner  cel l s and pr i soner  hol di ng cel l s,  t hat  ar e st eel  wi t h per f or at ed 
f acepl at e,  f l at  sur f ace mar gi n,  opposed bl ade damper ,  and duct  mount i ng 
s l eeve.   Pr ovi de 14 gage ( mi ni mum)  f acepl at e wi t h 13 by 13 mm hol es on 5 mm
 spaci ng and a mi ni mum f r ee ar ea of  45 per cent .

2. 9. 13. 9   Secur i t y Suppl y Ai r  Regi st er s i n Cel l s

Pr ovi de suppl y ai r  r egi st er s i n pr i soner  cel l s and pr i soner  hol di ng cel l s 
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t hat  ar e st eel  wi t h per f or at ed f acepl at e,  f l at  sur f ace mar gi n,  ext ensi on 
sl eeve,  opposed bl ade damper ,  and back mount i ng f l anges.   Pr ovi de a 1. 9 mm 
( mi ni mum)  f acepl at e wi t h 13 by 13 mm hol es on 5 mm spaci ng and a mi ni mum 
f r ee ar ea of  45 per cent .   Pr ovi de a 14 gage ( mi ni mum)  wal l  s l eeve.

2. 9. 13. 10   Secur i t y Ret ur n and Ot her  Type Ai r  Regi st er s i n Cel l s

Pr ovi de st eel  r et ur n,  exhaust ,  t r ansf er  and r el i ef  ai r  r egi st er s i n 
pr i soner  cel l s and pr i soner  hol di ng cel l s wi t h per f or at ed f acepl at e,  f l at  
sur f ace mar gi n,  wal l  s l eeve,  opposed bl ade damper ,  and back mount i ng 
f l anges.   Pr ovi de 1. 9 mm ( mi ni mum)  f acepl at e wi t h 13 by 13 mm hol es on 5 mm
 spaci ng and a mi ni mum f r ee ar ea of  45 per cent .   Pr ovi de a 14 gage 
( mi ni mum) wal l  s l eeve.

2. 9. 14   Louver s

Pr ovi de l ouver s f or  i nst al l at i on i n ext er i or  wal l s t hat  ar e associ at ed 
wi t h t he ai r  suppl y and di st r i but i on syst em  as speci f i ed i n Sect i on [
07 60 00 FLASHI NG AND SHEET METAL]  [ 08 91 00 METAL [ WALL] [  AND ] [ DOOR]  
LOUVERS] .

2. 9. 15   Ai r  Vent s,  Pent houses,  and Goosenecks

Fabr i cat e ai r  vent s,  pent houses,  and goosenecks f r om gal vani zed st eel  [ or  
al umi num]  sheet s wi t h gal vani zed[  or  al umi num]  st r uct ur al  shapes.   Pr ovi de 
sheet  met al  t hi ckness,  r ei nf or cement ,  and f abr i cat i on t hat  conf or m t o 
MLI T- M.   Accur at el y f i t  and secur e l ouver  bl ades t o f r ames.   Fol d or  bead 
edges of  l ouver  bl ades f or  r i gi di t y and baf f l e t hese edges t o excl ude 
dr i v i ng r ai n.   Pr ovi de ai r  vent s,  pent houses,  and goosenecks wi t h bi r d 
scr een.

2. 9. 16   Bi r d Scr eens and Fr ames

Pr ovi de bi r d scr eens t hat  conf or m t o JI S G 3553,  No.  2 mesh,  al umi num or  
st ai nl ess st eel .   Pr ovi de " medi um- l i ght "  r at ed al umi num scr eens.   Pr ovi de 
" l i ght "  r at ed st ai nl ess st eel  scr eens.   Pr ovi de r emovabl e t ype f r ames 
f abr i cat ed f r om ei t her  st ai nl ess st eel  or  ext r uded al umi num.

2. 9. 17   Radon Exhaust  Duct wor k

Fabr i cat e r adon exhaust  duct wor k i nst al l ed i n or  beneat h s l abs f r om 
Schedul e 40 PVC pi pe t hat  conf or ms t o JI S K 6741.    Use sol vent  cement  
conf or mi ng t o JI S K 6741 t o make j oi nt s.   Ot her wi se pr ovi de met al  r adon 
exhaust  duct wor k as speci f i ed her ei n.

2. 10   AI R SYSTEMS EQUI PMENT

2. 10. 1   Fans

Test  and r at e f ans accor di ng t o JI S B 8330.   Cal cul at e syst em ef f ect  on 
ai r  movi ng devi ces i n accor dance wi t h JI S B 8330 wher e i nst al l ed duct wor k 
di f f er s f r om t hat  i ndi cat ed on dr awi ngs.   I nst al l  ai r  movi ng devi ces t o 
mi ni mi ze f an syst em ef f ect .   Wher e syst em ef f ect  i s  unavoi dabl e,  det er mi ne 
t he most  ef f ect i ve way t o accommodat e t he i nef f i c i enci es caused by syst em 
ef f ect  on t he i nst al l ed ai r  movi ng devi ce.   The sound power  l evel  of  t he 
f ans must  not  exceed 85 dBA when t est ed accor di ng t o JI S B 8330 and r at ed 
i n accor dance wi t h JI S B 8330.  Connect  f ans t o t he mot or s ei t her  di r ect l y 
or  i ndi r ect l y wi t h V- bel t  dr i ve.   Use V- bel t  dr i ves desi gned f or  not  l ess 
t han [ 150]  [  or  140]  [  or  120]  per cent  of  t he connect ed dr i v i ng capaci t y.   
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Pr ovi de var i abl e pi t ch mot or  sheaves f or  11 kW and bel ow,  and f i xed pi t ch 
as def i ned by MLI T- M t he f an shaf t  and t he mot or  shaf t .  Thi s i s a 
non- adj ust abl e speed.   Sel ect  var i abl e pi t ch sheaves t o dr i ve t he f an at  a 
speed whi ch can pr oduce t he speci f i ed capaci t y when set  at  t he appr oxi mat e 
mi dpoi nt  of  t he sheave adj ust ment .   When f i xed pi t ch sheaves ar e 
f ur ni shed,  pr ovi de a r epl aceabl e sheave when needed t o achi eve syst em ai r  
bal ance.   Pr ovi de mot or s f or  V- bel t  dr i ves wi t h adj ust abl e r ai l s or  
bases.   Pr ovi de r emovabl e met al  guar ds f or  al l  exposed V- bel t  dr i ves,  and 
pr ovi de speed- t est  openi ngs at  t he cent er  of  al l  r ot at i ng shaf t s.   Pr ovi de 
f ans wi t h per sonnel  scr eens or  guar ds on bot h suct i on and suppl y ends,  
except  t hat  t he scr eens need not  be pr ovi ded,  unl ess ot her wi se i ndi cat ed,  
wher e duct s ar e connect ed t o t he f an.   Pr ovi de f an and mot or  assembl i es 
wi t h v i br at i on- i sol at i on suppor t s or  mount i ngs as i ndi cat ed.   Use 
vi br at i on- i sol at i on uni t s t hat  ar e st andar d pr oduct s wi t h publ i shed 
l oadi ng r at i ngs.   Sel ect  each f an t o pr oduce t he capaci t y r equi r ed at  t he 
f an st at i c pr essur e i ndi cat ed.   Pr ovi de sound power  l evel  as i ndi cat ed.   
Obt ai n t he sound power  l evel  val ues accor di ng t o JI S B 8330.   Pr ovi de 
st andar d JI S C 9603,  ar r angement ,  r ot at i on,  and di schar ge as i ndi cat ed.  

2. 10. 1. 1   Cent r i f ugal  Fans

Pr ovi de f ul l y encl osed,  s i ngl e- wi dt h s i ngl e- i nl et ,  or  doubl e- wi dt h 
doubl e- i nl et  cent r i f ugal  f ans,  wi t h JI S B 8330 as r equi r ed or  i ndi cat ed 
f or  t he desi gn syst em pr essur e.   Pr ovi de i mpel l er  wheel s t hat  ar e r i gi dl y 
const r uct ed and accur at el y bal anced bot h st at i cal l y and dynami cal l y.   
[ Pr ovi de f or war d cur ved or  backwar d- i ncl i ned ai r f oi l  desi gn f an bl ades i n 
wheel  s i zes up t o 750 mm.   Pr ovi de backwar d- i ncl i ned ai r f oi l  desi gn f an 
bl ades f or  wheel s over  750 mm i n di amet er ] .   [ Pr ovi de open- wheel  r adi al  
t ype boost er  f ans f or  exhaust  dr yer  syst ems,  and f ans sui t abl e f or  
conveyi ng l i nt  and t he t emper at ur es encount er ed.   Equi p t he f an shaf t  wi t h 
a heat  s l i nger  t o di ssi pat e heat  bui l dup al ong t he shaf t .   I nst al l  an 
access ( ser vi ce)  door  t o f aci l i t at e mai nt enance t o t hese f ans. ]   Pr ovi de 
f an wheel s over  900 mm i n di amet er  wi t h over hung pul l eys and a bear i ng on 
each si de of  t he wheel .   Pr ovi de f an wheel s 900 mm or  l ess i n di amet er  
t hat  have one or  mor e ext r a l ong bear i ngs bet ween t he f an wheel  and t he 
dr i ve.   Pr ovi de sl eeve t ype,  sel f - al i gni ng and sel f - oi l i ng bear i ngs wi t h 
oi l  r eser voi r s,  or  pr eci s i on sel f - al i gni ng r ol l er  or  bal l - t ype wi t h 
accessi bl e gr ease f i t t i ngs or  per manent l y l ubr i cat ed t ype.   Connect  gr ease 
f i t t i ngs t o t ubi ng f or  ser vi ceabi l i t y  f r om a si ngl e accessi bl e poi nt .   
Pr ovi de L50 r at ed bear i ng l i f e at  not  l ess t han t he r equi r ement  of  
JI S B 1518 as def i ned by JI S B 1521 and JI S B 1534.   Pr ovi de st eel ,  
accur at el y f i ni shed f an shaf t s,  wi t h key seat s and keys f or  i mpel l er  hubs 
and f an pul l eys.   Pr ovi de f an out l et s of  ampl e pr opor t i ons,  desi gned f or  
t he at t achment  of  angl es and bol t s f or  at t achi ng f l exi bl e connect i ons.   
Pr ovi de[ [ manual l y]  [ aut omat i cal l y]  oper at ed i nl et  vanes on suct i on 
i nl et s.   Pr ovi de [ manual l y]  [ aut omat i cal l y]  oper at ed out l et  damper s. ]   
Unl ess ot her wi se i ndi cat ed,  pr ovi de mot or s t hat  do not  exceed 1800 r pm and 
have [ open]  [ dr i ppr oof ]  [ t ot al l y encl osed]  [ expl osi on- pr oof ]  encl osur es.   
[ Pr ovi de [ manual ]  [ magnet i c]  [ acr oss- t he- l i ne]  [ r educed- vol t age- st ar t ]  
t ype mot or  st ar t er s wi t h [ gener al - pur pose]  [ weat her - r esi st ant ]  
[ wat er t i ght ]  encl osur e. ]  [ Pr ovi de r emot e manual  swi t ch wi t h pi l ot  
i ndi cat i ng l i ght  wher e i ndi cat ed. ]

2. 10. 1. 2   I n- Li ne Cent r i f ugal  Fans

Pr ovi de i n- l i ne f ans wi t h cent r i f ugal  backwar d i ncl i ned bl ades,  st at i onar y 
di schar ge conver si on vanes,  i nt er nal  and ext er nal  bel t  guar ds,  and 
adj ust abl e mot or  mount s.   Mount  f ans i n a wel ded t ubul ar  casi ng.   Pr ovi de 
a f an t hat  axi al l y f l ows t he ai r  i n and out .   St r eaml i ne i nl et s wi t h 
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conver si on vanes t o el i mi nat e t ur bul ence and pr ovi de smoot h di schar ge ai r  
f l ow.   Encl ose and i sol at e f an bear i ngs and dr i ve shaf t s f r om t he ai r  
st r eam.   Pr ovi de pr eci s i on,  sel f  al i gni ng bal l  or  r ol l er  t ype f an bear i ngs 
t hat  ar e seal ed agai nst  dust  and di r t  and ar e per manent l y l ubr i cat ed.   
Pr ovi de L50 r at ed bear i ng l i f e at  not  l ess t han t he r equi r ement  of  
JI S B 1518 as def i ned by JI S B 1521 and JI S B 1534. [   Pr ovi de mot or s wi t h 
[ open] [ dr i ppr oof ] [ t ot al l y encl osed]  [ expl osi on- pr oof ]  encl osur e. ]  [ Pr ovi de 
[ manual ]  [ magnet i c]  mot or  st ar t er s acr oss- t he- l i ne wi t h [ gener al - pur pose]  
[ weat her - r esi st ant ]  [ expl osi on- pr oof ]  encl osur es. ] [   Pr ovi de r emot e manual  
swi t ch wi t h pi l ot  i ndi cat i ng l i ght  wher e i ndi cat ed. ]

2. 10. 1. 3   Axi al  Fl ow Fans

Pr ovi de axi al  f l ow f ans compl et e wi t h dr i ve component s and bel t  guar d,  
wi t h st eel  housi ng,  cast  f an wheel ,  cast  or  wel ded st eel  di f f user s,  f an 
shaf t ,  bear i ngs,  and mount i ng f r ame as a f act or y- assembl ed uni t .   Pr ovi de 
f an wheel s t hat  ar e dynami cal l y bal anced and keyed t o t he f an shaf t ,  wi t h 
r adi al l y pr oj ect i ng bl ades of  ai r f oi l  cr oss- sect i on.   Encl ose and i sol at e 
f an bear i ngs and dr i ve shaf t s f r om t he ai r  st r eam.   Per manent l y l ubr i cat e 
f an bear i ngs or  pr ovi de t hem wi t h accessi bl e gr ease f i t t i ngs.   Pr ovi de 
pr eci s i on sel f - al i gni ng bal l  or  r ol l er  t ype f an bear i ngs t hat  ar e seal ed 
agai nst  dust  and di r t .   Pr ovi de f an bear i ngs t hat  have a L50 r at ed bear i ng 
l i f e at  not  l ess t han  t he r equi r ement  of  JI S B 1518 of  oper at i on as 
def i ned by and JI S B 1534.   Pr ovi de f an i nl et s wi t h an aer odynami cal l y 
shaped bel l  and an i nl et  cone.   I nst al l  di f f user  or  st r ai ght eni ng vanes at  
t he f an di schar ge t o mi ni mi ze t ur bul ence and pr ovi de smoot h di schar ge ai r  
f l ow.   Fur ni sh f an uni t  wi t h [ i nl et  and out l et  f l anges, ]  [ i nl et  scr een, ]  
[ duct  equal i zer  sect i on, ]  and [ manual ]  [ aut omat i c]  oper at i on adj ust abl e 
i nl et  vanes.   Unl ess ot her wi se i ndi cat ed,  pr ovi de mot or s t hat  do not  
exceed 1800 r pm and have [ open]  [ dr i ppr oof ]  [ t ot al l y encl osed]  
[ expl osi on- pr oof ]  encl osur e.   [ Pr ovi de [ manual ]  [ magnet i c]  mot or  st ar t er s 
acr oss- t he- l i ne wi t h [ gener al - pur pose]  [ weat her - r esi st ant ]  
[ expl osi on- pr oof ]  encl osur e. ]  [ Pr ovi de r emot e manual  swi t ch wi t h pi l ot  
i ndi cat i ng l i ght  wher e i ndi cat ed. ]

2. 10. 1. 4   Cent r i f ugal  Type Power  Wal l  Vent i l at or s

Pr ovi de [ di r ect ] [  or  ] [ V- bel t ]  dr i ven cent r i f ugal  t ype f ans wi t h backwar d 
i ncl i ned,  non- over l oadi ng wheel .   Pr ovi de r emovabl e and weat her pr oof  mot or  
housi ng.   Pr ovi de uni t  housi ng t hat  i s desi gned f or  seal i ng t o bui l di ng 
sur f ace and f or  di schar ge and condensat e dr i ppage away f r om bui l di ng 
sur f ace.   Const r uct  housi ng of  heavy gauge al umi num.   Equi p uni t  wi t h an 
[ al umi num or  pl at ed st eel  wi r e di schar ge bi r d scr een, ]  [ di sconnect  
swi t ch, ]  [ [ anodi zed al umi num] [ st ai nl ess st eel ]  wal l  gr i l l e, ]  
[ manuf act ur er ' s st andar d [ gr avi t y] [ mot or - oper at ed]  damper , ]  an ai r t i ght  
and l i qui d- t i ght  met al l i c  wal l  s l eeve.   Pr ovi de [ t ot al l y encl osed f an 
cool ed]  [ dr i ppr oof ]  [ expl osi on- pr oof ]  t ype mot or  encl osur e.   Use onl y 
l ubr i cat ed bear i ngs.

2. 10. 1. 5   Cent r i f ugal  Type Power  Roof  Vent i l at or s

Pr ovi de [ di r ect ] [  or  ] [ V- bel t ]  dr i ven cent r i f ugal  t ype f ans wi t h backwar d 
i ncl i ned,  non- over l oadi ng wheel .   Pr ovi de hi nged or  r emovabl e and 
weat her pr oof  mot or  compar t ment  housi ng,  const r uct ed of  heavy gauge 
al umi num.   Pr ovi de f ans wi t h [ bi r dscr een, ]  [ di sconnect  swi t ch, ]  [ [ gr avi t y]  
[ mot or i zed]  damper s, ]  [ sound cur b, ]  [ r oof  cur b, ]  and [ ext ended base] .   
Pr ovi de [ dr i ppr oof ]  [ expl osi on- pr oof ]  t ype mot or  encl osur e.   Pr ovi de 
cent r i f ugal  t ype ki t chen exhaust  f ans accor di ng t o UL 705,  f i t t ed wi t h 
V- bel t  dr i ve,  r ound hood,  and wi ndband upbl ast  di schar ge conf i gur at i on,  
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i nt egr al  r esi due t r ough and col l ect i on devi ce,  wi t h mot or  and power  
t r ansmi ssi on component s l ocat ed i n out si de posi t i vel y ai r  vent i l at ed 
compar t ment .   Use onl y l ubr i cat ed bear i ngs.

2. 10. 1. 6   Pr opel l er  Type Power  Roof  Vent i l at or s

Pr ovi de [ di r ect ] [  or  ] [ V- bel t ]  dr i ven f ans.   Pr ovi de hi nged or  r emovabl e 
weat her t i ght  f an housi ng,  f i t t ed wi t h f r amed r ect angul ar  base const r uct ed 
of  al umi num or  gal vani zed st eel .   Pr ovi de [ t ot al l y encl osed f an cool ed]  
[ expl osi on- pr oof ]  t ype mot or s.   Fur ni sh mot or s wi t h nonf usi bl e,  hor sepower  
r at ed,  manual  di sconnect  mount  on uni t .   Fur ni sh f ans wi t h [ gr avi t y]  
[ mot or  oper at ed]  damper s,  [ bi r dscr een] [ sound cur b] [ r oof  cur b] .   Use onl y 
l ubr i cat ed bear i ngs.

2. 10. 1. 7   Ai r - Cur t ai n Fans

Fur ni sh ai r  cur t ai ns wi t h a weat her pr oof  housi ng const r uct ed of  hi gh 
i mpact  pl ast i c or  mi ni mum 1. 3 mm r i gi d wel ded st eel .   Pr ovi de backwar d 
cur ved,  non- over l oadi ng,  cent r i f ugal  t ype f an wheel s,  accur at el y bal anced 
st at i cal l y and dynami cal l y.   Pr ovi de mot or s wi t h t ot al l y encl osed f an 
cool ed encl osur es.   Pr ovi de r emot e manual  t ype mot or  st ar t er s wi t h 
weat her - r esi st ant  encl osur e act uat ed when t he door way ser ved i s open.   
Pr ovi de ai r  cur t ai ns t hat  at t ai n t he ai r  vel oci t i es speci f i ed wi t hi n 2 
seconds f ol l owi ng act i vat i on.   Pr ovi de bi r d scr eens at  ai r  i nt ake and 
di schar ge openi ngs.   Pr ovi de ai r  cur t ai n uni t  or  a mul t i pl e uni t  
i nst al l at i on t hat  i s at  l east  as wi de as t he openi ng t o be pr ot ect ed.   
Pr ovi de t he ai r  di schar ge openi ngs t o per mi t  out war d adj ust ment  of  t he 
di schar ge ai r .   Pl ace i nst al l at i on and adj ust  accor di ng t o t he 
manuf act ur er ' s wr i t t en r ecommendat i on.   Fur ni sh di r ect i onal  cont r ol s on 
ai r  cur t ai ns f or  ser vi ce wi ndows f or  easy cl ean or  conveni ent  r emoval .   
Desi gn ai r  cur t ai ns t o pr event  t he adj ust ment  of  t he ai r  vel oci t i es 
speci f i ed.   Make t he i nt er i or  sur f aces of  t he ai r  cur t ai n uni t s accessi bl e 
f or  c l eani ng.   Pr ovi de cer t i f i ed t est  dat a i ndi cat i ng t hat  t he f an can 
pr ovi de t he ai r  vel oci t i es r equi r ed when f an i s mount ed as i ndi cat ed.   
Pr ovi de ai r  cur t ai ns desi gned as f l y  f ans unl ess ot her wi se i ndi cat ed.   
[ Pr ovi de ai r  cur t ai ns desi gned f or  use i n ser vi ce ent r anceways t hat  
devel op an ai r  cur t ai n not  l ess t han 75 mm t hi ck at  t he di schar ge nozzl e.   
Pr ovi de ai r  vel oci t y t hat  i s  not  l ess t han 8 m/ s acr oss t he ent i r e 
ent r yway when measur ed 900 mm above t he f l oor . ]   [ Pr ovi de ai r  cur t ai ns 
desi gned f or  use on cust omer  ent r anceways t hat  devel op an ai r  cur t ai n not  
l ess t han 200 mm t hi ck at  t he di schar ge openi ng.   Pr ovi de vel oci t y t hat  i s  
not  l ess t han 3 m/ s acr oss t he ent i r e ent r yway when measur ed 900 mm above 
t he f l oor .   Equi p r eci r cul at i ng t ype ai r  cur t ai ns wi t h r eadi l y r emovabl e 
f i l t er s,  or  desi gn t he f i l t er s f or  i n- posi t i on c l eani ng.   Pr ovi de r eadi l y 
accessi bl e and easi l y c l eanabl e ai r  capt ur e compar t ment  or  desi gn f or  
i n- posi t i on c l eani ng. ]   [ Pr ovi de ai r  cur t ai ns desi gned f or  use on ser vi ce 
wi ndows t hat  devel op an ai r  cur t ai n not  l ess t han 200 mm t hi ck at  t he 
di schar ge openi ng.   Pr ovi de ai r  vel oci t y t hat  i s  not  l ess t han 3 m/ s 
acr oss t he ent i r e openi ng of  t he ser vi ce wi ndow measur ed 900 mm bel ow t he 
ai r  di schar ge openi ng. ]

2. 10. 1. 8   Cei l i ng Exhaust  Fans

Pr ovi de cent r i f ugal  t ype,  di r ect  dr i ven suspended cabi net - t ype cei l i ng 
exhaust  f ans.   Pr ovi de f ans wi t h acoust i cal l y i nsul at ed housi ng.   Pr ovi de 
chat t er - pr oof  backdr af t  damper .   Pr ovi de egg- cr at e desi gn or  l ouver  desi gn 
i nt egr al  f ace gr i l l e.   Mount  f an mot or s on vi br at i on i sol at or s.   Fur ni sh 
uni t  wi t h mount i ng f l ange f or  hangi ng uni t  f r om above.   
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2. 10. 2   Coi l s

Pr ovi de f i n- and- t ube t ype coi l s const r uct ed of  seaml ess [ copper ] [ r ed 
br ass]  t ubes and [ al umi num] [  or  ] [ copper ]  f i ns mechani cal l y bonded or  
sol der ed t o t he t ubes. [   Pr ovi de copper  t ube wal l  t hi ckness t hat  i s a 
mi ni mum of  [ 0. 406] [ 0. 508] [ 0. 6096]  mm] . [   Pr ovi de r ed br ass t ube wal l  
t hi ckness t hat  i s a mi ni mum of  [ 0. 89] [ 1. 24]  mm] .   [ Pr ovi de al umi num f i ns 
t hat  ar e [ 0. 14] [ 0. 19]  mm mi ni mum t hi ckness. ] [   Pr ovi de copper  f i ns t hat  ar e
 0. 114 mm mi ni mum t hi ckness. ]   Pr ovi de casi ng and t ube suppor t  sheet s t hat  
ar e not  l i ght er  t han 1. 6 mm gal vani zed st eel ,  f or med t o pr ovi de st r uct ur al  
st r engt h.   When r equi r ed,  pr ovi de mul t i pl e t ube suppor t s t o pr event  t ube 
sag.   Mount  coi l s f or  count er f l ow ser vi ce.   Rat e and cer t i f y coi l s t o meet  
t he r equi r ement s of  JI S B 8616.

2. 10. 2. 1   Di r ect - Expansi on Coi l s

Pr ovi de sui t abl e di r ect - expansi on coi l s f or  t he r ef r i ger ant  i nvol ved.   
Pr ovi de r ef r i ger ant  pi pi ng t hat  conf or ms t o JI S H 3300 and cl ean,  
dehydr at e and seal .   Pr ovi de seaml ess copper  t ubi ng suct i on header s or  
seaml ess or  r esi st ance wel ded st eel  t ube suct i on header s wi t h copper  
connect i ons.   Pr ovi de suppl y header s t hat  consi st  of  a di st r i but or  whi ch 
di st r i but es t he r ef r i ger ant  t hr ough seaml ess copper  t ubi ng equal l y t o al l  
c i r cui t s i n t he coi l .   Pr ovi de ci r cui t ed t ubes t o ensur e mi ni mum pr essur e 
dr op and maxi mum heat  t r ansf er .   Pr ovi de ci r cui t i ng t hat  per mi t s 
r ef r i ger ant  f l ow f r om i nl et  t o suct i on out l et  wi t hout  causi ng oi l  s l uggi ng 
or  r est r i ct i ng r ef r i ger ant  f l ow i n coi l .   Pr ovi de f i el d i nst al l ed coi l s 
whi ch ar e compl et el y dehydr at ed and seal ed at  t he f act or y upon compl et i on 
of  pr essur e t est s.   Pr essur e t est  coi l s i n accor dance wi t h  Japanese 
Ref r i ger at i on Saf et y Regul at i ons ( Ni hon- Rei t ou- Hoan- Ki soku) .

2. 10. 2. 2   Wat er  Coi l s

I nst al l  wat er  coi l s wi t h a pi t ch of  not  l ess t han 10 mm/ m of  t he t ube 
l engt h t owar d t he dr ai n end.   Use header s const r uct ed of  cast  i r on,  wel ded 
st eel  or  copper .   Fur ni sh each coi l  wi t h a pl ugged vent  and dr ai n 
connect i on ext endi ng t hr ough t he uni t  casi ng.   Pr ovi de r emovabl e wat er  
coi l s wi t h dr ai n pans.   Pr essur e t est  coi l s i n accor dance wi t h Japanese 
Ref r i ger at i on Saf et y Regul at i ons( Ni hon- Rei t ou- Hoan- Ki soku) .

2. 10. 2. 3   St eam Heat i ng Coi l s

Const r uct  st eam coi l s f r om cast  semi st eel ,  wel ded st eel  or  copper  header s,  
and [ r ed br ass] [ copper ]  t ubes.   Const r uct  header s f r om cast  i r on,  wel ded 
st eel  or  copper .   Pr ovi de f i n t ube and header  sect i on t hat  f l oat  wi t hi n 
t he casi ng t o al l ow f r ee expansi on of  t ubi ng f or  coi l s subj ect  t o hi gh 
pr essur e st eam ser vi ce.   Pr ovi de each coi l  wi t h a f i el d or  f act or y 
i nst al l ed vacuum br eaker .   Pr ovi de si ngl e- t ube t ype coi l s wi t h t ubes not  
l ess t han 13 mm out si de di amet er ,  except  f or  st eam pr eheat  coi l s.   Pr ovi de 
suppl y header s t hat  di st r i but e st eam evenl y t o al l  t ubes at  t he i ndi cat ed 
st eam pr essur e.   Fact or y t est  coi l s t o ensur e t hat ,  when suppl i ed wi t h a 
uni f or m f ace vel oci t y,  t emper at ur e acr oss t he l eavi ng si de i s uni f or m wi t h 
a maxi mum var i at i on of  no mor e t han 5 per cent .   Pr essur e t est  coi l s i n 
accor dance wi t h i n accor dance wi t h Japanese Ref r i ger at i on Saf et y 
Regul at i ons ( Ni hon- Rei t ou- Hoan- Ki soku) .

2. 10. 2. 4   St eam Pr eheat  ( Nonf r eeze)  Coi l s

Pr ovi de st eam- di st r i but i on- t ube t ype st eam ( nonf r eeze)  coi l s wi t h 
condensi ng t ubes not  l ess t han 25 mm out si de di amet er  f or  t ube l engt hs 1. 5 
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m and over  and 13 mm out si de di amet er  f or  t ube l engt hs under  1. 5 m.   
Const r uct  header s f r om cast  i r on,  wel ded st eel ,  or  copper .   Pr ovi de 
di st r i but i on t ubes t hat  ar e not  l ess t han 15 mm out si de di amet er  f or  t ube 
l engt hs 1. 5 m and over  and 10 mm out si de di amet er  f or  t ube l engt hs under  
1. 5 m wi t h or i f i ces t o di schar ge st eam t o condensi ng t ubes.   I nst al l  
di st r i but i on t ubes concent r i c i nsi de of  condensi ng t ubes and hol d secur el y 
i n al i gnment .   Li mi t  maxi mum l engt h of  a s i ngl e coi l  t o 3. 66 m.   Fact or y 
t est  coi l s t o ensur e t hat ,  when suppl i ed wi t h a uni f or m f ace vel oci t y,  
t emper at ur e acr oss t he l eavi ng si de i s uni f or m wi t h a maxi mum var i at i on of  
no mor e t han 5 per cent .   Pr essur e t est  coi l s i n accor dance wi t h Japanese 
Ref r i ger at i on Saf et y Regul at i ons ( Ni hon- Rei t ou- Hoan- Ki soku) .

2. 10. 2. 5   El ect r i c Heat i ng Coi l

Pr ovi de an el ect r i c duct  heat er  coi l  i n accor dance wi t h Japanese 
Ref r i ger at i on Saf et y Regul at i ons ( Ni hon- Rei t ou- Hoan- Ki soku) .   Pr ovi de 
duct -  or  uni t - mount ed coi l .   Pr ovi de [ ni ckel  chr omi um r esi st or ,  s i ngl e 
st age,  st r i p]  [ ni ckel  chr omi um r esi st or ,  s i ngl e st age,  st r i p or  st ai nl ess 
st eel ,  f i n t ubul ar ]  t ype coi l .   Pr ovi de coi l  wi t h a bui l t - i n or  
sur f ace- mount ed hi gh- l i mi t  t her most at  i nt er l ocked el ect r i cal l y so t hat  t he 
coi l  cannot  be ener gi zed unl ess t he f an i s ener gi zed.   Pr ovi de gal vani zed 
st eel  or  al umi num coi l  casi ng and suppor t  br acket s.   Mount  coi l  t o 
el i mi nat e noi se f r om expansi on and cont r act i on and f or  compl et e 
accessi bi l i t y  f or  ser vi ce.

2. 10. 2. 6   El i mi nat or s

Equi p each cool i ng coi l  havi ng an ai r  vel oci t y of  over  2 m/ s t hr ough t he 
net  f ace ar ea wi t h moi st ur e el i mi nat or s,  unl ess t he coi l  manuf act ur er  
guar ant ees,  over  t he s i gnat ur e of  a r esponsi bl e company of f i c i al ,  t hat  no 
moi st ur e can be car r i ed beyond t he dr i p pans under  act ual  condi t i ons of  
oper at i on.   Const r uct  of  mi ni mum 24 gage [ z i nc- coat ed st eel ]  [ copper ]  
[ copper  ni ckel ]  [ or ]  [ st ai nl ess st eel ] ,  r emovabl e t hr ough t he near est  
access door  i n t he casi ng or  duct wor k.   Pr ovi de el i mi nat or s t hat  have not  
l ess t han t wo bends at  45 degr ees and ar e spaced not  mor e t han 63 mm 
cent er - t o- cent er  on  f ace.   Pr ovi de each bend wi t h an i nt egr al l y f or med 
hook as i ndi cat ed i n t he JI S A 4009.

2. 10. 2. 7   Spr ayed Coi l  Dehumi di f i er s

Pr ovi de assembl y wi t h r ei nf or ced,  br aced,  and ext er nal l y i nsul at ed 
gal vani zed st eel  casi ng,  ver t i cal  i n- l i ne spr ay pump,  br onze sel f - c l eani ng 
spr ay nozzl es,  gal vani zed st eel  pi pe spr ay header s,  adj ust abl e f l oat  val ve 
wi t h r epl aceabl e neopr ene seat ,  manuf act ur er ' s st andar d cool i ng coi l ,  and 
wel ded bl ack st eel  dr ai n t ank.   Pr ovi de over f l ow dr ai n,  make- up,  and bl eed 
connect i on.

2. 10. 2. 8   Cor r osi on Pr ot ect i on f or  Coast al  I nst al l at i ons

_____

2. 10. 3   Ai r  Fi l t er s

Li st  ai r  f i l t er s accor di ng t o r equi r ement s of  JI S B 9908- 1,  except  l i s t  
hi gh ef f i c i ency par t i cul at e ai r  f i l t er s of  99. 97 per cent  ef f i c i ency by t he 
DOP Test  met hod under  t he Label  Ser vi ce t o meet  t he r equi r ement s of  
JI S B 9908- 1.
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2. 10. 3. 1   Ext ended Sur f ace Pl eat ed Panel  Fi l t er s

Pr ovi de 50 mm dept h,  sect i onal ,  di sposabl e t ype f i l t er s of  t he s i ze 
i ndi cat ed wi t h a MERV of  8 when t est ed accor di ng t o JI S B 9908- 1.   Pr ovi de 
i ni t i al  r esi st ance at  2. 54 m/ s t hat  does not  exceed 0. 09 kPa.   Pr ovi de UL 
Cl ass 2 f i l t er s,  and nonwoven cot t on and synt het i c f i ber  mat  medi a.   
At t ach a wi r e suppor t  gr i d bonded t o t he medi a t o a moi st ur e r esi st ant  
f i ber boar d f r ame.   Bond al l  f our  edges of  t he f i l t er  medi a t o t he i nsi de 
of  t he f r ame t o pr event  ai r  bypass and i ncr ease r i gi di t y.

2. 10. 3. 2   Ext ended Sur f ace Nonsuppor t ed Pocket  Fi l t er s

Pr ovi de [ 750] [ _____]  mm dept h,  sect i onal ,  r epl aceabl e dr y medi a t ype 
f i l t er s of  t he s i ze i ndi cat ed when t est ed accor di ng t o  JI S B 9908- 1.   
Pr ovi de i ni t i al  r esi st ance at  [ 2. 54] [ _____]  m/ s t hat  does not  exceed 
[ 0. 1125] [ _____]  kPa.   Pr ovi de f i br ous gl ass medi a,  suppor t ed i n t he ai r  
st r eam by a wi r e or  non- woven synt het i c backi ng and secur ed t o a 
gal vani zed st eel  met al  header .   Pr ovi de pocket s t hat  do not  sag or  f l ap at  
ant i c i pat ed ai r  f l ows.   I nst al l  each f i l t er  [ wi t h an ext ended sur f ace 
pl eat ed panel  f i l t er  as a pr ef i l t er ]  i n a f act or y pr eassembl ed,  s i de 
access housi ng or  a f act or y- made sect i onal  f r ame bank,  as i ndi cat ed.

2. 10. 3. 3   Car t r i dge Type Fi l t er s

Pr ovi de 305 mm dept h,  sect i onal ,  r epl aceabl e dr y medi a t ype f i l t er s of  t he 
s i ze i ndi cat ed when t est ed accor di ng t o JI S B 9908- 1.   Pr ovi de i ni t i al  
r esi st ance at  [ 2. 54] [ _____]  m/ s t hat  does not  exceed [ 0. 14] [ _____]  kPa.   
Pr ovi de JI S Z 4812,  and pl eat ed mi cr ogl ass paper  medi a wi t h cor r ugat ed 
al umi num separ at or s,  seal ed i nsi de t he f i l t er  cel l  t o f or m a t ot al l y r i gi d 
f i l t er  assembl y.   Fl uct uat i ons i n f i l t er  f ace vel oci t y or  t ur bul ent  
ai r f l ow have no ef f ect  on f i l t er  i nt egr i t y or  per f or mance.   I nst al l  each 
f i l t er  wi t h an ext ended sur f ace pl eat ed medi a panel  f i l t er  as a pr ef i l t er  
i n a f act or y pr eassembl ed si de access housi ng,  or  a f act or y- made sect i onal  
f r ame bank,  as i ndi cat ed.

2. 10. 3. 4   Sect i onal  Cl eanabl e Fi l t er s

Pr ovi de [ 25] [ 50]  mm t hi ck c l eanabl e f i l t er s.   Pr ovi de vi scous adhesi ve i n 
20 L cont ai ner s i n suf f i c i ent  quant i t y f or  12 c l eani ng oper at i ons and not  
l ess t han one L f or  each f i l t er  sect i on.   Pr ovi de one washi ng and char gi ng 
t ank f or  ever y 100 f i l t er  sect i ons or  f r act i on t her eof ;  wi t h each washi ng 
and char gi ng uni t  consi st i ng of  a t ank and [ s i ngl e] [ doubl e]  dr ai n r ack 
mount ed on l egs and dr ai n r ack wi t h di v i der s and par t i t i ons t o pr oper l y 
suppor t  t he f i l t er s i n t he dr ai ni ng posi t i on.

2. 10. 3. 5   Repl aceabl e Medi a Fi l t er s

Pr ovi de t he [ dr y- medi a] [ v i scous adhesi ve]  t ype r epl aceabl e medi a f i l t er s,  
of  t he s i ze r equi r ed t o sui t  t he appl i cat i on.   Pr ovi de f i l t er i ng medi a 
t hat  i s  not  l ess t han 50 mm t hi ck f i br ous gl ass medi a pad suppor t ed by a 
st r uct ur al  wi r e gr i d or  woven wi r e mesh.   Encl ose pad i n a hol di ng f r ame 
of  not  l ess t han 1. 6 mm gal vani zed st eel ,  equi pped wi t h qui ck- openi ng 
mechani sm f or  changi ng f i l t er  medi a.   Base t he ai r  f l ow capaci t y of  t he 
f i l t er  on net  f i l t er  f ace vel oci t y not  exceedi ng [ 1. 5] [ _____]  m/ s,  wi t h 
i ni t i al  r esi st ance of  [ 32] [ _____]  Pa.  

2. 10. 3. 6   Aut omat i c Renewabl e Medi a Fi l t er s

Pr ovi de t he f ol l owi ng:
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a.   Aut omat i c,  r enewabl e medi a f i l t er s consi st i ng of  a hor i zont al  or  
ver t i cal  t r avel i ng cur t ai n of  adhesi ve- coat ed bonded f i br ous gl ass 
suppl i ed i n conveni ent  r ol l  f or m,  and f i l t er  t hat  does not  r equi r e 
wat er  suppl y,  sewer  connect i ons,  adhesi ve r eser voi r ,  or  spr i nkl er  
equi pment  as par t  of  t he oper at i on and mai nt enance r equi r ement s.

b.   Basi c f r ame t hat  i s f abr i cat ed of  not  l ess t han 2 mm gal vani zed st eel ,  
and sect i onal  desi gn f i l t er s wi t h each sect i on of  each f i l t er  f ul l y  
f act or y assembl ed,  r equi r i ng no f i el d assembl y ot her  t han set t i ng i n 
pl ace next  t o any adj acent  sect i ons and t he i nst al l at i on of  medi a i n 
r ol l  f or m.

c.   Each f i l t er  compl et e wi t h i ni t i al  l oadi ng of  f i l t er  medi a dr i ve mot or  
adequat e t o handl e t he number  of  sect i ons i nvol ved,  and [ pai nt ed 
st eel ]  [ st ai nl ess st eel ]  cont r ol  box cont ai ni ng a war ni ng l i ght  t o 
i ndi cat e medi a r unout ,  a r unout  swi t ch,  and a Hand- Of f - Aut o sel ect or  
swi t ch.

d.   Medi a f eed acr oss t he f i l t er  f ace i n [ f ul l - f ace i ncr ement s]  
[ i ncr ement s]  aut omat i cal l y cont r ol l ed as det er mi ned by [ f i l t er  
pr essur e di f f er ent i al ]  [ t i me i nt er val  cont r ol ]  [ t i me i nt er val  cont r ol  
wi t h pr essur e over r i de]  [ phot o el ect r i c cont r ol ]  t o pr ovi de 
subst ant i al l y  const ant  oper at i ng r esi st ance t o ai r f l ow and var yi ng not  
mor e t han pl us or  mi nus 10 per cent .   Rol l  or  encl ose medi a i n such a 
way t hat  col l ect ed par t i cul at es can not  r e- ent r ai n.

e.   Rol l s of  c l ean medi a,  no l ess t han 19. 8 m l ong,  r er ol l ed on di sposabl e 
spool s i n t he r ewi nd sect i on of  t he f i l t er  af t er  t he medi a has 
accumul at ed i t s desi gn di r t  l oad.   Equi p r ewi nd sect i on wi t h a 
compr essi on panel  t o t i ght l y r ewi nd used medi a f or  ease of  handl i ng.   
Pr ovi de medi a made of  cont i nuous,  bonded f i br ous gl ass mat er i al ,  UL 
Cl ass 2,  t hat  does not  compr ess mor e t han 6 mm when subj ect ed t o ai r  
f l ow at  2. 54 m/ s.   Fact or y char ge medi a wi t h an odor l ess and f l ame 
r et ar dant  adhesi ve whi ch does not  f l ow whi l e i n st or age nor  when 
subj ect ed t o t emper at ur es up t o 79. 4 degr ees C.   Suppor t  medi a on bot h 
t he l eavi ng and ent er i ng ai r  f aces.   Cl ean medi a must  have i ni t i al  
r esi st ance t hat  does not  exceed 45 Pa at  i t s  r at ed vel oci t y of  2. 54 m/ s.   
Set  cont r ol  so t hat  t he r esi st ance t o ai r  f l ow i s bet ween 100 and 125 
Pa unl ess ot her wi se i ndi cat ed.

f .   Dust  hol di ng capaci t y,  of  80 per cent  aver age ar r est ance under  t hese 
oper at i ng condi t i ons,  when oper at i ng at  a st eady st at e wi t h an upper  
oper at i ng r esi st ance of  125 Pa,  t hat  i s  at  l east  592 ( 55)  gr ams of  
ASHRAE St andar d Test  Dust  per  squar e met er  of  medi a ar ea,  when t est ed 
accor di ng t o t he dynami c t est i ng pr ovi s i ons of  JI S B 9908- 1.

g.   The hor i zont al  t ype aut omat i c r enewabl e medi a f i l t er s,  when used i n 
conj unct i on wi t h f act or y f abr i cat ed ai r  handl i ng uni t s,  t hat  ar e 
di mensi onal l y compat i bl e wi t h t he connect i ng ai r  handl i ng uni t s,  and 
hor i zont al  t ype f i l t er  housi ngs wi t h al l  exposed sur f aces f act or y 
i nsul at ed i nt er nal l y wi t h 25 mm,  24 kg/ cubi c met er  densi t y neopr ene 
coat ed f i br ous gl ass wi t h t her mal  conduct i v i t y not  gr eat er  t han 0. 04 
W/ m- K of  t hi ckness.

h.   Access door s f or  hor i zont al  f i l t er s wi t h doubl e wal l  const r uct i on as 
speci f i ed f or  pl enums and casi ngs f or  f i el d- f abr i cat ed uni t s i n 
par agr aph DUCT SYSTEMS.
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2. 10. 3. 7   El ect r ost at i c Fi l t er s

Pr ovi de t he f ol l owi ng:

a.   The combi nat i on dr y aggl omer at or / ext ended sur f ace,  nonsuppor t ed pocket  
el ect r ost at i c f i l t er s or  t he combi nat i on dr y aggl omer at or / aut omat i c 
r enewabl e,  medi a ( r ol l )  t ype el ect r ost at i c f i l t er s,  as i ndi cat ed 
( except  as modi f i ed) .   Suppl y each dr y aggl omer at or  el ect r ost at i c ai r  
f i l t er  wi t h t he cor r ect  quant i t y of  f ul l y  housed power  packs and equi p 
wi t h s i l i con r ect i f i er s,  manual  r eset  c i r cui t  br eaker s,  l ow vol t age 
saf et y cut out ,  r el ays f or  f i el d wi r i ng t o r emot e i ndi cat i on of  pr i mar y 
and secondar y vol t ages,  wi t h l amps mount ed i n t he cover  t o i ndi cat e 
t hese f unct i ons l ocal l y.   Equi p power  pack encl osur e wi t h ext er nal  
mount i ng br acket s,  and l ow and hi gh vol t age t er mi nal s f ul l y  exposed 
wi t h access cover  r emoved f or  ease of  i nst al l at i on.   Fur ni sh i nt er l ock 
saf et y swi t ches f or  each access door  and access panel  t hat  per mi t s 
access t o ei t her  s i de of  t he f i l t er ,  so t hat  t he f i l t er  i s  
de- ener gi zed i n t he event  t hat  a door  or  panel  i s  opened.

b.   Ozone gener at i on wi t hi n t he f i l t er  t hat  does not  exceed f i ve par t s per  
one hundr ed mi l l i on par t s of  ai r .   Locat e hi gh vol t age i nsul at or s i n a 
ser vi ceabl e l ocat i on out si de t he movi ng ai r  st r eam or  on t he cl ean ai r  
s i de of  t he uni t .   Ful l y expose i oni zer  wi r e suppor t s and f ur ni sh 
i oni zer  wi r es pr ecut  t o s i ze and wi t h f or med l oops at  each end t o 
f aci l i t at e i oni zer  wi r e r epl acement .

c.   Aggl omer at or  cel l  pl at es t hat  al l ow pr oper  ai r  st r eam ent r ai nment  of  
aggl omer at es and pr event  excessi ve r esi dual  dust  bui l d- up,  wi t h cel l s 
t hat  ar e open at  t he t op and bot t om t o pr event  accumul at i on of  
aggl omer at es whi ch set t l e by gr avi t y.   Wher e t he dr y aggl omer at or  
el ect r ost at i c f i l t er  i s  i ndi cat ed t o be t he aut omat i c r enewabl e medi a 
t ype,  pr ovi de a st or age sect i on t hat  ut i l i zes a hor i zont al  or  ver t i cal  
t r avel i ng cur t ai n of  adhesi ve- coat ed bonded f i br ous gl ass f or  dr y 
aggl omer at or  st or age sect i on ser vi ce suppl i ed i n 19. 8 m l engt hs i n 
conveni ent  r ol l  f or m.   Ot her wi se,  pr ovi de sect i on const r uct i on and 
r ol l  medi a char act er i st i cs as speci f i ed f or  aut omat i c r enewabl e medi a 
f i l t er s.   Al so a dr y aggl omer at or / r enewabl e medi a combi nat i on wi t h an 
i ni t i al  ai r  f l ow r esi st ance,  af t er  i nst al l at i on of  c l ean medi a,  t hat  
does not  exceed 62. 3 Pa at  2. 54 m/ s f ace vel oci t y.

d.    Wher e t he dr y aggl omer at or  el ect r ost at i c f i l t er  i s  i ndi cat ed t o be of  
t he ext ended sur f ace nonsuppor t ed pocket  f i l t er  t ype,  pr ovi de a 
st or age sect i on as speci f i ed f or  ext ended sur f ace non- suppor t ed pocket  
f i l t er s,  wi t h sect i onal  hol di ng f r ames or  s i de access housi ngs as 
i ndi cat ed.

e.   A dr y aggl omer at or / ext ended sur f ace nonsuppor t ed pocket  f i l t er  sect i on 
combi nat i on wi t h i ni t i al  ai r  f l ow r esi st ance,  af t er  i nst al l at i on of  
c l ean f i l t er s,  t hat  does not  exceed 162 Pa at  2. 54 m/ s f ace vel oci t y.  
Fur ni sh f r ont  access f i l t er s wi t h f ul l  hei ght  ai r  di st r i but i on baf f l es 
and upper  and l ower  mount i ng t r acks t o per mi t  t he baf f l es t o be moved 
f or  aggl omer at or  cel l  i nspect i on and ser vi ce.   When used i n 
conj unct i on wi t h f act or y f abr i cat ed ai r  handl i ng uni t s,  suppl y s i de 
access housi ngs whi ch have di mensi onal  compat i bi l i t y .

2. 10. 3. 8   Hi gh- Ef f i c i ency Par t i cul at e Ai r  ( HEPA)  Fi l t er s

Pr ovi de HEPA f i l t er s t hat  meet  t he r equi r ement s of  JI S Z 4812 and ar e 
i ndi v i dual l y t est ed and cer t i f i ed t o have an ef f i c i ency of  not  l ess t han 
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[ 95]  [ 99. 97]  per cent  i n accor dance wi t h JI S B 9927,  and an i ni t i al  
r esi st ance at  [ _____]  m/ s t hat  does not  exceed [ _____]  Pa.   Pr ovi de 
f i l t er s t hat  ar e const r uct ed by pl eat i ng a cont i nuous sheet  of  f i l t er  
medi um i nt o c l osel y spaced pl eat s separ at ed by cor r ugat ed al umi num or  
mi ner al - f i ber  i nser t s,  st r i ps of  f i l t er  medi um,  or  by honeycomb 
const r uct i on of  t he pl eat ed f i l t er  medi um.   Pr ovi de i nt er l ocki ng,  
dovet ai l ed,  mol ded neopr ene r ubber  gasket s of  5- 10 dur omet er  t hat  ar e 
cement ed t o t he per i met er  of  t he [ upst r eam]  [ downst r eam]  f ace of  t he 
f i l t er  cel l  s i des.   Pr ovi de sel f - ext i ngui shi ng r ubber - base t ype adhesi ve 
or  ot her  mat er i al s conf or mi ng t o f i r e hazar d c l assi f i cat i on speci f i ed i n 
Sect i on 23 07 00 THERMAL I NSULATI ON FOR MECHANI CAL SYSTEMS.   Pr ovi de 
f i l t er  cel l  s i des t hat  ar e [ 19 mm t hi ck ext er i or  gr ade f i r e- r et ar dant  
pl ywood]  [ cadmi um pl at ed st eel ]  [ gal vani zed st eel ]  assembl ed i n a r i gi d 
manner .   Pr ovi de over al l  cel l  s i de di mensi ons t hat  ar e cor r ect  t o 2 mm,  
and squar eness t hat  i s mai nt ai ned t o wi t hi n 3. 2 mm.   Pr ovi de hol di ng 
f r ames t hat  use spr i ng l oaded f ast ener s or  ot her  devi ces t o seal  t he 
f i l t er  t i ght l y wi t hi n i t  and t hat  pr event  any bypass l eakage ar ound t he 
f i l t er  dur i ng i t s i nst al l ed l i f e.   Pr ovi de ai r  capaci t y and t he nomi nal  
dept h of  t he f i l t er  as i ndi cat ed.   I nst al l  each f i l t er  i n a f act or y 
pr eassembl ed si de access housi ng or  a f act or y- made sect i onal  suppor t i ng 
f r ame as i ndi cat ed.   Pr ovi de pr ef i l t er s of  t he t ype,  const r uct i on and 
ef f i c i ency i ndi cat ed.

2. 10. 3. 9   Hol di ng Fr ames

Fabr i cat e f r ames f r om not  l i ght er  t han 1. 6 mm sheet  st eel  wi t h 
r ust - i nhi bi t or  coat i ng.   Equi p each hol di ng f r ame wi t h sui t abl e f i l t er  
hol di ng devi ces.   Pr ovi de gasket ed hol di ng f r ame seat s.   Make al l  j oi nt s 
ai r t i ght .

2. 10. 3. 10   Fi l t er  Gauges

Pr ovi de di al  t ype f i l t er  gauges,  di aphr agm act uat ed dr af t  f or  al l  f i l t er  
st at i ons,  i ncl udi ng t hose f i l t er s whi ch ar e f ur ni shed as i nt egr al  par t s of  
f act or y f abr i cat ed ai r  handl i ng uni t s.   Pr ovi de gauges t hat  ar e at  l east  
98 mm i n di amet er ,  wi t h whi t e di al s wi t h bl ack f i gur es,  and [ gr aduat i ons]  
[ gr aduat ed i n 0. 0025 kPa, ]  wi t h a mi ni mum r ange of  0. 25 kPa beyond t he 
speci f i ed f i nal  r esi st ance f or  t he f i l t er  bank on whi ch each gauge i s 
appl i ed.   Pr ovi de each gauge wi t h a scr ew oper at ed zer o adj ust ment  and t wo 
st at i c pr essur e t i ps wi t h i nt egr al  compr essi on f i t t i ngs,  t wo mol ded 
pl ast i c vent  val ves,  t wo 1. 5 m mi ni mum l engt hs of  6. 35 mm di amet er  
[ al umi num]  [ v i nyl ]  t ubi ng,  and al l  har dwar e and accessor i es f or  gauge 
mount i ng.

2. 11   AI R HANDLI NG UNI TS

2. 11. 1   Fact or y- Fabr i cat ed Ai r  Handl i ng Uni t s

Pr ovi de [ s i ngl e- zone dr aw- t hr ough t ype] [  or  ] [ s i ngl e- zone bl ow- t hr ough 
t ype] [  or  ] [ mul t i zone bl ow- t hr ough t ype] [ bl ow- t hr ough doubl e- deck 
t ype] [ bl ow- t hr ough t r i pl e deck t ype]  uni t s as i ndi cat ed.   Uni t s must  
i ncl ude f ans,  coi l s,  ai r t i ght  i nsul at ed casi ng,  [ pr ef i l t er s, ]  [ secondar y 
f i l t er  sect i ons, ] [  and ] [ di f f user  sect i ons wher e i ndi cat ed, ]  [ ai r  bl ender ]  
adj ust abl e V- bel t  dr i ves,  bel t  guar ds f or  ext er nal l y mount ed mot or s,  
access sect i ons wher e i ndi cat ed,  [ mi xi ng box]  [ combi nat i on sect i onal  
f i l t er - mi xi ng box, ]  [ [ pan] [ dr yst eam] [ spr ay t ype]  humi di f i er , ]  
v i br at i on- i sol at or s,  and appur t enances r equi r ed f or  speci f i ed oper at i on.   
Pr ovi de vi br at i on i sol at or s as i ndi cat ed.   Physi cal  di mensi ons of  each ai r  
handl i ng uni t  must  be sui t abl e t o f i t  space al l ot t ed t o t he uni t  wi t h t he 
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capaci t y i ndi cat ed.   Pr ovi de ai r  handl i ng uni t  t hat  i s  r at ed i n accor dance 
wi t h JRA 4036.

2. 11. 1. 1   Casi ngs

Pr ovi de t he f ol l owi ng:

a.   [ Casi ng sect i ons [ [ s i ngl e]  [ 50 mm doubl e]  wal l  t ype]  [ as i ndi cat ed] ,  
const r uct ed of  a mi ni mum 1. 3 mm gal vani zed st eel ,  or  1. 3 mm 
cor r osi on- r esi st i ng sheet  st eel  conf or mi ng t o JI S G 4305. ] [ I nner  
casi ng of  doubl e- wal l  uni t s t hat  ar e a mi ni mum one mm sol i d gal vani zed 
st eel  or  cor r osi on- r esi st i ng sheet  st eel  conf or mi ng t o JI S G 4305. ]   
Desi gn and const r uct  casi ng wi t h an i nt egr al  i nsul at ed st r uct ur al  
gal vani zed st eel  f r ame such t hat  ext er i or  panel s ar e non- l oad bear i ng.

b.   I ndi v i dual l y r emovabl e ext er i or  panel s wi t h st andar d t ool s.   Removal  
must  not  af f ect  t he st r uct ur al  i nt egr i t y of  t he uni t .   Fur ni sh casi ngs 
wi t h access sect i ons,  accor di ng t o par agr aph AI R HANDLI NG UNI TS,  
i nspect i on door s,  and access door s,  al l  capabl e of  openi ng a mi ni mum 
of  90 degr ees,  as i ndi cat ed.

c.   I nsul at ed,  f ul l y  gasket ed,  doubl e- wal l  t ype i nspect i on and access 
door s,  of  a mi ni mum 1. 3 mm out er  and one mm i nner  panel s made of  
ei t her  gal vani zed st eel  or  cor r osi on- r esi st i ng sheet  st eel  conf or mi ng 
t o JI S G 4305.   Pr ovi de r i gi d door s wi t h heavy dut y hi nges and 
l at ches.   I nspect i on door s must  be a mi ni mum 300 mm wi de by 300 mm 
hi gh.   Access door s must  be a mi ni mum 600 mm wi de,  t he f ul l  hei ght  of  
t he uni t  casi ng or  a mi ni mum of  1800 mm,  whi chever  i s l ess.   [ I nst al l  
a mi ni mum 200 by 200 mm seal ed gl ass wi ndow sui t abl e f or  t he i nt ended 
appl i cat i on,  i n al l  access door s. ]

d.   Doubl e- wal l  i nsul at ed t ype dr ai n pan ( t hi ckness equal  t o ext er i or  
casi ng)  const r uct ed of  1. 4 mm [ gal vani zed st eel ]  [ cor r osi on r esi st i ng 
sheet  st eel  conf or mi ng t o JI S G 4305. ]   Const r uct  dr ai n pans wat er  
t i ght ,  t r eat ed t o pr event  cor r osi on,  and desi gned f or  posi t i ve 
condensat e dr ai nage.   When 2 or  mor e cool i ng coi l s ar e used,  wi t h one 
st acked above t he ot her ,  condensat e f r om t he upper  coi l s must  not  f l ow 
acr oss t he f ace of  l ower  coi l s.   Pr ovi de i nt er medi at e dr ai n pans or  
condensat e col l ect i on channel s and downspout s,  as r equi r ed t o car r y 
condensat e t o t he uni t  dr ai n pan out  of  t he ai r  st r eam and wi t hout  
moi st ur e car r yover .   Const r uct  dr ai n pan t o al l ow f or  easy vi sual  
i nspect i on,  i ncl udi ng under neat h t he coi l  wi t hout  r emoval  of  t he coi l  
and t o al l ow compl et e and easy physi cal  c l eani ng of  t he pan under neat h 
t he coi l  wi t hout  r emoval  of  t he coi l .   Pr ovi de coi l s t hat  ar e 
i ndi v i dual l y r emovabl e f r om t he casi ng.

e.   I nsul at e s i ngl e- wal l  casi ng sect i ons handl i ng condi t i oned ai r  wi t h not  
l ess t han 25 mm t hi ck,  24 kg/ cubi c met er  densi t y coat ed f i br ous gl ass 
mat er i al  havi ng a t her mal  conduct i v i t y not  gr eat er  t han 0. 033 W/ m- K.   
I nsul at e doubl e- wal l  casi ng sect i ons handl i ng condi t i oned ai r  wi t h not  
l ess t han 50 mm of  t he same i nsul at i on speci f i ed f or  s i ngl e- wal l  
casi ngs.   Foi l - f aced i nsul at i on i s not  an accept abl e subst i t ut e f or  
use wi t h doubl e wal l  casi ng.   Seal  doubl e wal l  i nsul at i on compl et el y 
by i nner  and out er  panel s.

f .   Fact or y appl i ed f i br ous gl ass i nsul at i on t hat  conf or ms t o JI S A 9511,  
except  t hat  t he mi ni mum t hi ckness and densi t y r equi r ement s do not  
appl y.  Make ai r  handl i ng uni t  casi ng i nsul at i on uni f or m over  t he 
ent i r e casi ng.   Foi l - f aced i nsul at i on i s not  an accept abl e subst i t ut e 
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f or  use on doubl e- wal l  access door s and i nspect i ons door s [ and casi ng 
sect i ons] .

g.   Duct  l i ner  mat er i al ,  coat i ng,  and adhesi ve t hat  conf or ms t o 
f i r e- hazar d r equi r ement s speci f i ed i n Sect i on 23 07 00 THERMAL 
I NSULATI ON FOR MECHANI CAL SYSTEMS.   Pr ot ect  exposed i nsul at i on edges 
and j oi nt s wher e i nsul at i on panel s ar e but t ed wi t h a met al  nosi ng 
st r i p or  coat  t o meet  er osi on r esi st ance r equi r ement s of  JI S A 9511.

h.   A l at ched and hi nged i nspect i on door ,  i n t he f an and coi l  sect i ons.   
Pl us addi t i onal  i nspect i on door s,  access door s and access sect i ons 
[ _____] [  wher e i ndi cat ed] .

2. 11. 1. 2   Heat i ng and Cool i ng Coi l s

Pr ovi de coi l s as speci f i ed i n par agr aph AI R SYSTEMS EQUI PMENT.

2. 11. 1. 3   Ai r  Fi l t er s

Pr ovi de ai r  f i l t er s as speci f i ed i n par agr aph AI R SYSTEMS EQUI PMENT f or  
t ypes and t hi ckness i ndi cat ed.

2. 11. 1. 4   Fans

Pr ovi de t he f ol l owi ng:

a.   Fans t hat  ar e doubl e- i nl et ,  cent r i f ugal  t ype wi t h each f an i n a 
separ at e scr ol l .   Dynami cal l y bal ance f ans and shaf t s pr i or  t o 
i nst al l at i on i nt o ai r  handl i ng uni t ,  t hen af t er  i t  has been i nst al l ed 
i n t he ai r  handl i ng uni t ,  st at i cal l y and dynami cal l y bal ance t he 
ent i r e f an assembl y.   Mount  f ans on st eel  shaf t s,  accur at el y gr ound 
and f i ni shed.

b.   Fan bear i ngs t hat  ar e seal ed agai nst  dust  and di r t  and ar e pr eci s i on 
sel f - al i gni ng bal l  or  r ol l er  t ype,  wi t h L50 r at ed bear i ng l i f e at  not  
l ess t han 200, 000 hour s as def i ned by JI S B 1521 and JI S B 1534.   
Pr ovi de bear i ngs t hat  ar e per manent l y l ubr i cat ed or  l ubr i cat ed t ype 
wi t h l ubr i cat i on f i t t i ngs r eadi l y accessi bl e at  t he dr i ve s i de of  t he 
uni t .   Suppor t  bear i ngs by st r uct ur al  shapes,  or  di e f or med sheet  
st r uct ur al  member s,  or  suppor t  pl at es secur el y at t ached t o t he uni t  
casi ng.   Do not  f ast en bear i ngs di r ect l y t o t he uni t  sheet  met al  
casi ng.   Fur ni sh f ans and scr ol l s wi t h coat i ng i ndi cat ed.

c.   Fans t hat  ar e dr i ven by a uni t - mount ed,  or  a f l oor - mount ed mot or  
connect ed t o f ans by V- bel t  dr i ve compl et e wi t h bel t  guar d f or  
ext er nal l y mount ed mot or s.   Fur ni sh bel t  guar ds t hat  ar e t he 
t hr ee- si ded encl osed t ype wi t h sol i d or  expanded met al  f ace.   Desi gn 
bel t  dr i ves f or  not  l ess t han a 1. 3 ser vi ce f act or  based on mot or  
namepl at e r at i ng.

d.   [ Mot or  sheaves t hat  ar e var i abl e pi t ch f or  20 kW and bel ow and f i xed 
pi t ch above 20 kW as def i ned by MLI T- M. ]   Wher e f i xed sheaves ar e 
r equi r ed,  t he use of  var i abl e pi t ch sheaves i s al l owed dur i ng ai r  
bal ance,  but  r epl ace t hem wi t h an appr opr i at e f i xed sheave af t er  ai r  
bal ance i s compl et ed.   Sel ect  var i abl e pi t ch sheaves t o dr i ve t he f an 
at  a speed t hat  pr oduces t he speci f i ed capaci t y when set  at  t he 
appr oxi mat e mi dpoi nt  of  t he sheave adj ust ment .   Fur ni sh mot or s f or  
V- bel t  dr i ves wi t h adj ust abl e bases,  and wi t h 
[ open] [ spl ashpr oof ] [ t ot al l y encl osed]  encl osur es.
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e.   Mot or  st ar t er s of  
[ manual ] [ magnet i c] [ acr oss- t he- l i ne] [ r educed- vol t age- st ar t ]  t ype wi t h 
[ gener al - pur pose] [ weat her - r esi st ant ] [ wat er t i ght ]  encl osur e.   Sel ect  
uni t  f an or  f ans t o pr oduce t he r equi r ed capaci t y at  t he f an st at i c 
pr essur e wi t h sound power  l evel  as i ndi cat ed.   Obt ai n t he sound power  
l evel  val ues accor di ng t o JI S B 8330,  JI S B 8330.

2. 11. 1. 5   Access Sect i ons and Fi l t er / Mi xi ng Boxes

Pr ovi de access sect i ons wher e i ndi cat ed and f ur ni sh wi t h access door s as 
shown.   Const r uct  access sect i ons and f i l t er / mi xi ng boxes i n a manner  
i dent i cal  t o t he r emai nder  of  t he uni t  casi ng and equi p wi t h access 
door s.   Desi gn mi xi ng boxes t o mi ni mi ze ai r  st r at i f i cat i on and t o pr omot e 
t hor ough mi xi ng of  t he ai r  st r eams.

2. 11. 1. 6   Di f f user  Sect i ons

Fur ni sh di f f user  sect i ons bet ween t he di schar ge of  al l  housed suppl y f ans 
[ and cool i ng coi l s of  bl ow- t hr ough si ngl e zone uni t s] [  and ] [ f i l t er  
sect i ons of  t hose uni t s wi t h hi gh ef f i c i ency f i l t er s l ocat ed i mmedi at el y 
downst r eam of  t he ai r  handl i ng uni t  f an sect i on] .   Pr ovi de di f f user  
sect i ons t hat  ar e f abr i cat ed by t he uni t  manuf act ur er  i n a manner  
i dent i cal  t o t he r emai nder  of  t he uni t  casi ng,  desi gned t o be ai r t i ght  
under  posi t i ve st at i c pr essur es up t o [ 2] [ _____]  kPa and wi t h an access 
door  on each si de f or  i nspect i on pur poses.   Pr ovi de a di f f user  sect i on 
t hat  cont ai ns a per f or at ed di f f usi on pl at e,  f abr i cat ed of  gal vani zed 
st eel ,  Type 316 st ai nl ess st eel ,  al umi num,  or  st eel  t r eat ed f or  cor r osi on 
wi t h manuf act ur er ' s st andar d cor r osi on- r esi st i ng f i ni sh,  and desi gned t o 
accompl i sh uni f or m ai r  f l ow acr oss t he down- st r eam [ coi l ] [ f i l t er s]  whi l e 
r educi ng t he hi gher  f an out l et  vel oci t y t o wi t hi n pl us or  mi nus 5 per cent  
of  t he r equi r ed f ace vel oci t y of  t he downst r eam component .

2. 12   TERMI NAL UNI TS

2. 12. 1   Room Fan- Coi l  Uni t s

Pr ovi de base uni t s t hat  i ncl ude gal vani zed coi l  casi ng,  coi l  assembl y 
dr ai n pan [ val ve and pi pi ng package, ]  [ out s i de ai r  damper , ]  [ wal l  i nt ake 
box, ]  ai r  f i l t er ,  f ans,  mot or ,  f an dr i ve,  mot or  swi t ch,  an encl osur e f or  
cabi net  model s and casi ng f or  conceal ed model s,  l evel i ng devi ces i nt egr al  
wi t h t he uni t  f or  ver t i cal  t ype uni t s,  and sound power  l evel s as 
i ndi cat ed.   Obt ai n sound power  l evel  dat a or  val ues f or  t hese uni t s 
accor di ng t o t est  pr ocedur es based on JI S B 8616.   Sound power  val ues 
appl y t o uni t s pr ovi ded wi t h f act or y f abr i cat ed cabi net  encl osur es and 
st andar d gr i l l es.   Val ues obt ai ned f or  t he st andar d cabi net  model s ar e 
accept abl e f or  conceal ed model s wi t hout  separ at e t est  pr ovi ded t her e i s no 
var i at i on bet ween model s as t o t he coi l  conf i gur at i on,  bl ower s,  mot or  
speeds,  or  r el at i ve ar r angement  of  par t s.   Pr ovi de aut omat i c val ves and 
cont r ol s as speci f i ed i n par agr aph SUPPLEMENTAL COMPONENTS/ SERVI CES,  
subpar agr aph CONTROLS.   Fast en each uni t  secur el y t o t he bui l di ng 
st r uct ur e.   Pr ovi de uni t s wi t h capaci t y i ndi cat ed.   Pr ovi de r oom f an- coi l  
uni t s t hat  ar e cer t i f i ed as compl yi ng wi t h MLI T- M,  and meet  t he 
r equi r ement s of  i n accor dance wi ht  Japanese Ref r i ger at i on Saf et y 
Regul at i ons ( Ni hon- Rei t ou- Hoan- Ki soku) .

2. 12. 1. 1   Encl osur es

Fabr i cat e encl osur es f r om not  l i ght er  t han 1. 3 mm st eel ,  r ei nf or ced and 
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br aced.   Pr ovi de encl osur es wi t h f r ont  panel s t hat  ar e r emovabl e and have 
7 mm cl osed cel l  i nsul at i on or  13 mm t hi ck dual  densi t y f oi l  f aced f i br ous 
gl ass i nsul at i on.   Make t he exposed si de of  a hi gh densi t y,  er osi on- pr oof  
mat er i al  sui t abl e f or  use i n ai r  st r eams wi t h vel oci t i es up t o 23 m/ s.   
Pr ovi de a di schar ge gr i l l e t hat  i s  [ adj ust abl e]  [ f i xed]  and t hat  i s of  
such desi gn as t o pr oper l y di st r i but e ai r  t hr oughout  t he condi t i oned 
space.   Pl ast i c di schar ge and r et ur n gr i l l es ar e accept abl e pr ovi ded t he 
pl ast i c mat er i al  i s  cer t i f i ed by t he manuf act ur er  t o be cl assi f i ed as 
f l ame r esi st ant  and t he mat er i al  compl i es wi t h t he heat  def l ect i on 
cr i t er i a  per  i n accor dance wi t h Japanese Ref r i ger at i on Saf et y Regul at i ons 
( Ni hon- Rei t ou- Hoan- Ki soku) .   Pr ovi de gal vani zed or  f act or y f i ni shed 
f er r ous met al  sur f aces wi t h cor r osi on r esi st ant  enamel ,  and access door s 
or  r emovabl e panel s f or  pi pi ng and cont r ol  compar t ment s,  pl us easy access 
f or  f i l t er  r epl acement .   Pr ovi de duct  di schar ge col l ar  f or  conceal ed 
model s.

2. 12. 1. 2   Fans

Pr ovi de st eel  or  al umi num,  mul t i bl ade,  cent r i f ugal  t ype f ans.   I n l i eu of  
met al ,  f ans and scr ol l s coul d be of  non- met al l i c  mat er i al s of  sui t abl y 
r ei nf or ced compounds wi t h smoot h sur f aces.   Dynami cal l y and st at i cal l y 
bal ance t he f ans.   Pr ovi de accessi bl e assembl i es f or  mai nt enance.   
Di sassembl e and r e- assembl e by means of  mechani cal  f ast eni ng devi ces and 
not  by epoxi es or  cement s.

2. 12. 1. 3   Coi l s

Fabr i cat e coi l s f r om not  l ess t han 10 mm out si de di amet er  seaml ess copper  
t ubi ng,  wi t h copper  or  al umi num f i ns mechani cal l y bonded or  sol der ed t o 
t he t ubes.   Pr ovi de coi l s wi t h not  l ess t han 13 mm out si de di amet er  f l ar e 
or  sweat  connect or s,  accessor y pi pi ng package wi t h t her mal  connect i ons 
sui t abl e f or  connect i on t o t he t ype of  cont r ol  val ve suppl i ed,  and manual  
ai r  vent .   Test  coi l s hydr ost at i cal l y at  2000 kPa or  under  wat er  at  1700 
kPa ai r  pr essur e.   Pr ovi de coi l s sui t abl e f or  1400 kPa wor ki ng pr essur e.   
Make pr ovi s i ons f or  coi l  r emoval .

2. 12. 1. 4   Dr ai n Pans

Si ze and l ocat e dr ai n and dr i p pans t o col l ect  al l  wat er  condensed on and 
dr i ppi ng f r om any i t em wi t hi n t he uni t  encl osur e or  casi ng.   Pr ovi de 
condensat e dr ai n pans desi gned f or  sel f - dr ai nage t o pr ecl ude t he bui l dup 
of  mi cr obi al  s l i me and t her mal l y i nsul at ed t o pr event  condensat i on and 
const r uct ed of  not  l i ght er  t han 0. 9 mm t ype 304 st ai nl ess st eel  or  
noncor r osi ve ABS pl ast i c.   Pr ovi de i nsul at i on wi t h a f l ame spr ead r at i ng 
not  over  25 wi t hout  evi dence of  cont i nued pr ogr essi ve combust i on,  a smoke 
devel oped r at i ng no hi gher  t han 50,  and of  a wat er pr oof  t ype or  coat ed 
wi t h a wat er pr oof i ng mat er i al .   Desi gn dr ai n pans so as t o al l ow no 
st andi ng wat er  and pi t ch t o dr ai n.   Pr ovi de mi ni mum 19 mm NPT or  15 mm OD 
dr ai n connect i on i n dr ai n pan.   Pr ovi de pl ast i c or  met al  auxi l i ar y dr ai n 
pans t o cat ch dr i ps f r om cont r ol  and pi pi ng packages,  el i mi nat i ng 
i nsul at i on of  t he packages;  i f  met al ,  pr ovi de auxi l i ar y pans t hat  compl y 
wi t h t he r equi r ement s speci f i ed above.   Ext end i nsul at i on at  cont r ol  and 
pi pi ng connect i ons 25 mm mi ni mum over  t he auxi l i ar y dr ai n pan.

2. 12. 1. 5   Manual l y Oper at ed Out si de Ai r  Damper s

Pr ovi de manual l y oper at ed out si de ai r  damper s accor di ng t o t he ar r angement  
i ndi cat ed,  and par al l el  ai r f oi l  t ype damper s of  gal vani zed const r uct i on.   
Pr ovi de bl ades t hat  r ot at e on st ai nl ess st eel  or  nyl on sl eeve bear i ngs.
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2. 12. 1. 6   Fi l t er s

Pr ovi de di sposabl e t ype f i l t er  t hat  compl i es wi t h JI S B 9908- 1.   Pr ovi de 
f i l t er s i n each uni t  t hat  ar e r emovabl e wi t hout  t he use of  t ool s.

2. 12. 1. 7   Mot or s

Pr ovi de mot or s of  t he per manent  spl i t - capaci t or  t ype wi t h bui l t - i n t her mal  
over l oad pr ot ect i on,  di r ect l y connect ed t o uni t  f ans.   Pr ovi de mot or  
swi t ch wi t h t wo or  t hr ee speeds and of f ,  manual l y oper at ed,  and mount ed on 
an i dent i f i ed pl at e [ i nsi de t he uni t  bel ow or  behi nd an access door ] [  or  
] [ adj acent  t o t he r oom t her most at ] [ as i ndi cat ed] .   I n l i eu of  t he above 
f an speed cont r ol ,  a sol i d- st at e var i abl e- speed cont r ol l er  havi ng a 
mi ni mum speed r educt i on of  50 per cent  i s al l owed.   Pr ovi de mot or s wi t h 
per manent l y- l ubr i cat ed or  oi l abl e s l eeve- t ype or  combi nat i on bal l  and 
sl eeve- t ype bear i ngs wi t h v i br at i on i sol at i ng mount i ngs sui t abl e f or  
cont i nuous dut y.   Pr ovi de a mot or  power  consumpt i on,  shown i n wat t s,  at  
t he f an oper at i ng speed sel ect ed t o meet  t he speci f i ed capaci t y t hat  does 
not  exceed t he f ol l owi ng val ues:

Fr ee Di schar ge Mot or s

Uni t  Capaci t y ( L/ S) Maxi mum Power  Consumpt i on ( Wat t s)

115V 230V 277V

94 70 110 90

142 100 110 110

189 170 150 150

283 180 210 220

378 240 240 230

472 310 250 270

566 440 400 440

Hi gh St at i c Mot or s

Uni t  Capaci t y ( L/ S) Maxi mum Power  Consumpt i on ( Wat t s)

94 145

142 145

189 210
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Hi gh St at i c Mot or s

Uni t  Capaci t y ( L/ S) Maxi mum Power  Consumpt i on ( Wat t s)

283 320

378 320

472 530

566 530

2. 12. 2   Coi l  I nduct i on Uni t s

Pr ovi de base uni t  t hat  i ncl udes ai r  pl enums,  ai r - di schar ge nozzl es,  ai r  
di schar ge gr i l l es,  r eci r cul at i on gr i l l es,  wat er  coi l  assembl y,  val ve and 
pi pi ng package,  condensat e dr ai n pan,  and adj ust abl e ai r - bal anci ng 
damper s,  pl us an encl osur e f or  cabi net  model s and casi ng f or  conceal ed 
model s.   Make each uni t  capabl e of  pr oduci ng not  l ess t han t he capaci t y 
i ndi cat ed wi t hout  exceedi ng t he i ndi cat ed st at i c pr essur e.   Pr ovi de a 
sound power  l evel  as i ndi cat ed wi t h power  l evel  dat a or  val ues f or  t hese 
uni t s based on t est s conduct ed accor di ng t o  or  JI S Z 8734.   Sound power  
val ues appl y t o uni t s pr ovi ded wi t h f act or y f abr i cat ed cabi net  encl osur es 
and st andar d gr i l l es.   The val ues obt ai ned f or  t he st andar d cabi net  model s 
ar e accept abl e f or  conceal ed model s wi t hout  separ at e t est s,  pr ovi ded t her e 
i s no var i at i on bet ween model s as t o coi l  conf i gur at i on,  ai r  di schar ge 
nozzl es,  ai r  bal anci ng damper s,  or  r el at i ve ar r angement  of  par t s.   Pr ovi de 
aut omat i c val ves and cont r ol s as speci f i ed i n par agr aph SUPPLEMENTAL 
COMPONENTS/ SERVI CES,  subpar agr aph CONTROLS.   Secur e each uni t  t o t he 
bui l di ng st r uct ur e.   Pr ovi de uni t s wi t h capaci t y i ndi cat ed.

2. 12. 2. 1   Encl osur es

Fabr i cat e encl osur es f r om not  l i ght er  t han 1. 2 mm st eel ,  r ei nf or ced and 
br aced.   Pr ovi de a r emovabl e f r ont  panel  of  encl osur e  and i nsul at e when 
r equi r ed acoust i cal l y and t o pr event  condensat i on.   Pr ovi de di schar ge 
gr i l l es t hat  ar e [ adj ust abl e] [ i nt egr al l y st amped]  and pr oper l y di st r i but e 
ai r  t hr oughout  t he condi t i oned space.   Pl ast i c di schar ge and r et ur n 
gr i l l es ar e not  accept abl e.   Pr ovi de access door s f or  al l  pi pi ng and 
cont r ol  compar t ment s.

2. 12. 2. 2   Ai r  Pl enums

Fabr i cat e pl enums f r om gal vani zed st eel  wi t h i nt er i or  acoust i cal l y baf f l ed 
and l i ned wi t h sound absor bi ng mat er i al  t o at t enuat e t he sound power  f r om 
t he pr i mar y ai r  suppl y t o t he r oom.   Pr ovi de heat - r esi st ant  nozzl es t hat  
ar e i nt egr al  wi t h or  at t ached ai r t i ght  t o t he pl enum.   Wher e coi l  
i nduct i on uni t s ar e suppl i ed wi t h ver t i cal  r unout s,  f ur ni sh a st r eaml i ned,  
vaned,  mi t er ed el bow t r ansi t i on pi ece f or  connect i on bet ween t he uni t  and 
duct wor k.   Pr ovi de an adj ust abl e ai r - bal anci ng damper  i n each uni t .

2. 12. 2. 3   Coi l s

Fabr i cat e coi l s f r om not  l ess t han 10 mm out si de di amet er  seaml ess copper  
t ubi ng,  wi t h copper  or  al umi num f i ns,  mechani cal l y bonded or  sol der ed t o 
t he t ubes.   Fur ni sh coi l  connect i ons wi t h not  l ess t han 13 mm out si de 
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di amet er  f l ar e or  sweat  connect or s,  accessor y pi pi ng package wi t h t er mi nal  
connect i ons sui t abl e f or  connect i on t o t he t ype of  cont r ol  val ve suppl i ed,  
and manual  ai r  vent .   Test  coi l s hydr ost at i cal l y at  2000 kPa or  under  
wat er  at  1700 kPa ai r  pr essur e and pr ovi de coi l s sui t abl e f or  1400 kPa 
wor ki ng pr essur e.

2. 12. 2. 4   Scr eens

Pr ovi de easi l y accessi bl e l i nt  scr eens or  t hr owaway f i l t er s f or  each uni t .

2. 12. 2. 5   Dr ai n Pan

Si ze and l ocat e dr ai n and dr i p pans t o col l ect  condensed wat er  dr i ppi ng 
f r om any i t em wi t hi n t he uni t  encl osur e.   Pr ovi de dr ai n pans const r uct ed 
of  not  l i ght er  t han 0. 9 mm st eel ,  gal vani zed af t er  f abr i cat i on,  and 
t her mal l y i nsul at ed t o pr event  condensat i on.   Pr ovi de i nsul at i on t hat  has 
a f l ame spr ead r at i ng not  over  25 wi t hout  evi dence of  cont i nued 
pr ogr essi ve combust i on,  a smoke devel oped r at i ng no hi gher  t han 50,  and 
t hat  i s a wat er pr oof  t ype or  coat ed wi t h a wat er pr oof i ng mat er i al .   I n 
l i eu of  t he above,  dr ai n pans const r uct ed of  di e- f or med 0. 8 mm st eel  ar e 
al l owed,  f or med f r om a si ngl e sheet  and gal vani zed af t er  f abr i cat i on and 
i nsul at ed and coat ed as f or  t he 0. 9 mm st eel  mat er i al  or  of  di e- f or med 0. 9 
mm t ype 304 st ai nl ess st eel  i nsul at ed as speci f i ed above.   Pi t ch dr ai n 
pans t o dr ai n.   Pr ovi de dr ai n connect i on when a condensat e dr ai n syst em i s 
i ndi cat ed.   Make connect i on a mi ni mum 19 mm NPT or  15 mm OD.

2. 12. 3   Var i abl e Ai r  Vol ume ( VAV)  and Dual  Duct  Ter mi nal  Uni t s

a.   Pr ovi de VAV and dual  duct  t er mi nal  uni t s t hat  ar e t he t ype,  s i ze,  and 
capaci t y shown,  mount ed i n t he cei l i ng or  wal l  cavi t y,  pl us uni t s t hat  
ar e sui t abl e f or  s i ngl e or  dual  duct  syst em appl i cat i ons.   Pr ovi de 
act uat or s and cont r ol s as speci f i ed i n par agr aph SUPPLEMENTAL 
COMPONENTS/ SERVI CES,  subpar agr aph CONTROLS.   For  each VAV t er mi nal  
uni t ,  pr ovi de a t emper at ur e sensor  i n t he uni t  di schar ge duct wor k.

b.   Pr ovi de uni t  encl osur es t hat  ar e const r uct ed of  gal vani zed st eel  not  
l i ght er  t han 0. 85 mm or  al umi num sheet  not  l i ght er  t han 1. 3 mm.   
Pr ovi de si ngl e or  mul t i pl e di schar ge out l et s as r equi r ed.   Uni t s wi t h 
f l ow l i mi t er s ar e not  accept abl e.   Pr ovi de uni t  ai r  vol ume t hat  i s 
f act or y pr eset  and r eadi l y f i el d adj ust abl e wi t hout  speci al  t ool s.   
Pr ovi de r eheat  coi l s as i ndi cat ed.   

c.   At t ach a f l ow char t  t o each uni t .   Base acoust i c per f or mance of  t he 
t er mi nal  uni t s upon uni t s t est ed accor di ng t o JRA 4036 wi t h t he 
cal cul at i ons pr epar ed i n accor dance wi t h JI S B 8616.   Pr ovi de sound 
power  l evel  as i ndi cat ed.   Show di schar ge sound power  f or  mi ni mum and 
[ 375] [ _____]  Pa i nl et  st at i c pr essur e.   

2. 12. 3. 1   Const ant  Vol ume,  Si ngl e Duct  Ter mi nal  Uni t s

Pr ovi de const ant  vol ume,  s i ngl e duct ,  t er mi nal  uni t s t hat  cont ai n wi t hi n 
t he casi ng,  a const ant  vol ume r egul at or .   Pr ovi de vol ume r egul at or s t hat  
cont r ol  ai r  del i ver y t o wi t hi n pl us or  mi nus 5 per cent  of  speci f i ed ai r  
f l ow subj ect ed t o i nl et  pr essur e f r om 200 t o 1500 Pa.

2. 12. 3. 2   Var i abl e Vol ume,  Si ngl e Duct  Ter mi nal  Uni t s

Pr ovi de var i abl e vol ume,  s i ngl e duct ,  t er mi nal  uni t s wi t h a cal i br at ed ai r  
vol ume sensi ng devi ce,  ai r  val ve or  damper ,  act uat or ,  and accessor y 
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r el ays.   Pr ovi de uni t s t hat  cont r ol  ai r  vol ume t o wi t hi n pl us or  mi nus 5 
per cent  of  each ai r  set  poi nt  vol ume as det er mi ned by t he t her most at  wi t h 
var i at i ons i n i nl et  pr essur es f r om 200 t o 1500 Pa.   Pr ovi de uni t s wi t h an 
i nt er nal  r esi st ance not  exceedi ng 100 Pa at  maxi mum f l ow r ange.   Pr ovi de 
ext er nal  di f f er ent i al  pr essur e t aps separ at e f r om t he cont r ol  pr essur e 
t aps f or  ai r  f l ow measur ement  wi t h a 0 t o 250 Pa r ange.

2. 12. 3. 3   Var i abl e Vol ume,  Si ngl e Duct ,  Fan- Power ed Ter mi nal  Uni t s

Pr ovi de var i abl e vol ume,  s i ngl e duct ,  f an- power ed t er mi nal  uni t s wi t h a 
cal i br at ed ai r  vol ume sensi ng devi ce,  ai r  val ve or  damper ,  act uat or ,  f an 
and mot or ,  and accessor y r el ays.   Pr ovi de uni t s t hat  cont r ol  pr i mar y ai r  
vol ume t o wi t hi n pl us or  mi nus 5 per cent  of  each ai r  set  poi nt  as 
det er mi ned by t he t her most at  wi t h var i at i ons i n i nl et  pr essur e f r om 200 t o 
1500 Pa.   Pr ovi de uni t  f an t hat  i s cent r i f ugal ,  di r ect - dr i ven,  
doubl e- i nl et  t ype wi t h f or war d cur ved bl ades.   Pr ovi de ei t her  s i ngl e speed 
wi t h speed cont r ol l er  or  t hr ee- speed,  per manent l y l ubr i cat ed,  per manent  
spl i t - capaci t or  t ype f an mot or .   I sol at e f an/ mot or  assembl y f r om t he 
casi ng t o mi ni mi ze vi br at i on t r ansmi ssi on.   Pr ovi de f act or y f ur ni shed f an 
cont r ol  t hat  i s  wi r ed i nt o t he uni t  cont r ol  syst em.   Pr ovi de a 
f act or y- mount ed pr essur e swi t ch t o oper at e t he uni t  f an whenever  pr essur e 
exi st s at  t he uni t  pr i mar y ai r  i nl et  or  when t he cont r ol  syst em f an 
oper at es.

2. 12. 3. 4   Dual  Duct  Ter mi nal  Uni t s

Pr ovi de dual  duct  t er mi nal  uni t s wi t h hot  and col d i nl et  val ve or  damper s 
t hat  ar e cont r ol l ed i n uni son by s i ngl e or  dual  act uat or s.   Pr ovi de 
act uat or  as speci f i ed i n par agr aph SUPPLEMENTAL COMPONENTS/ SERVI CES,  
subpar agr aph CONTROLS.   Pr ovi de uni t  t hat  cont r ol s del i ver ed ai r  vol umes 
wi t hi n pl us or  mi nus 5 per cent  wi t h i nl et  ai r  var i at i ons f r om 250 t o 2000 
Pa i n ei t her  duct .   I ncl ude mi xi ng baf f l es wi t h t he uni t  casi ng.   Pr ovi de 
cabi net  and cl osed duct  l eakage t hat  does not  exceed 2 per cent  of  maxi mum 
r at ed ai r  vol ume.   Pr ovi de uni t s wi t h an i nt er nal  r esi st ance t hat  does not  
exceed [ _____]  Pa at  maxi mum f l ow r ange.

2. 12. 3. 5   Reheat  Uni t s

2. 12. 3. 5. 1   Hot  Wat er  Coi l s

Pr ovi de f i n- and- t ube t ype hot - wat er  coi l s const r uct ed of  seaml ess copper  
t ubes and copper  or  al umi num f i ns mechani cal l y bonded or  sol der ed t o t he 
t ubes.   Pr ovi de header s t hat  ar e const r uct ed of  cast  i r on,  wel ded st eel  or  
copper .   Pr ovi de casi ng and t ube suppor t  sheet s t hat  ar e 1. 6 mm,  
gal vani zed st eel ,  f or med t o pr ovi de st r uct ur al  st r engt h.   Pr ovi de t ubes 
t hat  ar e cor r ect l y c i r cui t ed f or  pr oper  wat er  vel oci t y wi t hout  excessi ve 
pr essur e dr op and ar e dr ai nabl e wher e r equi r ed or  i ndi cat ed.   At  t he 
f act or y,  t est  each coi l  at  not  l ess t han 1700 kPa ai r  pr essur e and pr ovi de 
coi l s sui t abl e f or  1400 kPa wor ki ng pr essur e.   I nst al l  dr ai nabl e coi l s i n 
t he ai r  handl i ng uni t s wi t h a pi t ch of  not  l ess t han 10 mm per  m of  t ube 
l engt h t owar d t he dr ai n end.   Coi l s must  conf or m t o t he pr ovi s i ons of  
JI S B 8616.

2. 12. 3. 5. 2   St eam Coi l s

Pr ovi de st eam coi l s const r uct ed of  cast  semi st eel ,  wel ded st eel ,  or  copper  
header s,  r ed- br ass or  copper  t ubes,  and copper  or  al umi num f i ns 
mechani cal l y bonded or  sol der ed t o t he t ubes.   Rol l  and bush,  br aze or  
wel d t ubes i nt o header s.   Pr ovi de coi l  casi ngs and t ube suppor t  sheet s,  
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wi t h col l ar s of  ampl e wi dt h,  t hat  ar e not  l i ght er  t han 1. 6 mm gal vani zed 
st eel  f or med t o pr ovi de st r uct ur al  st r engt h.   When r equi r ed,  f ur ni sh 
mul t i pl e t ube suppor t s t o pr event  t ube sag.   Fl oat  t he f i n t ube and header  
sect i on wi t hi n t he casi ng t o al l ow f r ee expansi on of  t ubi ng f or  coi l s 
subj ect  t o hi gh pr essur e st eam ser vi ce.   Pr ovi de coi l s t hat  ar e f act or y 
pr essur e t est ed and capabl e of  wi t hst andi ng 1700 kPa hydr ost at i c t est  
pr essur e or  1400 kPa ai r  pr essur e,  and ar e f or  [ 700]  [ 1400]  kPa st eam 
wor ki ng pr essur e.   Pr ovi de st eam- di st r i but i on t ube t ype pr eheat  coi l s wi t h 
condensi ng t ubes havi ng not  l ess t han 15 mm out si de di amet er s.   Pr ovi de 
di st r i but i on t ubes t hat  have not  l ess t han 10 mm out si de di amet er ,  wi t h 
or i f i ces t o di schar ge st eam t o condensi ng t ubes.   I nst al l  di st r i but i on 
t ubes concent r i c i nsi de of  condensi ng t ubes hel d secur el y i n al i gnment .   
Li mi t  t he maxi mum l engt h of  a s i ngl e coi l  t o 120 t i mes t he di amet er  of  t he 
out si de t ube.   Ot her  heat i ng coi l s must  be si ngl e t ube t ype wi t h an 
out si de di amet er  not  l ess t han 13 mm.   Pr ovi de suppl y header s t hat  
di st r i but e st eam evenl y t o al l  t ubes at  t he i ndi cat ed st eam pr essur e.   
Pr ovi de coi l s t hat  conf or m t o t he pr ovi s i ons of  JI S B 8616.

2. 12. 3. 5. 3   El ect r i c Resi st ance Heat er s

Pr ovi de t he duct - mount i ng t ype el ect r i c r esi st ance heat er s consi st i ng of  a 
ni ckel - chr omi um r esi st or  mount ed on r ef r act or y mat er i al  and a st eel  or  
al umi num f r ame f or  at t achment  t o duct wor k.   Pr ovi de el ect r i c duct  heat er  
t hat  meet s t he r equi r ement  of   JI S C 9803 and i s pr ovi ded wi t h a bui l t - i n 
or  sur f ace- mount ed hi gh- l i mi t  t her most at .   I nt er l ock el ect r i c duct  heat er s 
el ect r i cal l y so t hat  t hey cannot  be ener gi zed unl ess t he f an i s r unni ng.

2. 12. 4   Uni t  Vent i l at or s

Pr ovi de uni t  vent i l at or s t hat  i ncl ude an encl osur e,  [ gal vani zed casi ng, ]  
[ col d- r ol l ed st eel  casi ng wi t h cor r osi on r esi st ant  coat i ng, ]  coi l  
assembl y,  [ r esi st ance heat i ng coi l  assembl y, ]  [ val ve and pi pi ng package, ]  
dr ai n pan,  ai r  f i l t er s,  f an assembl y,  f an dr i ve,  mot or ,  mot or  cont r ol l er ,  
damper s,  damper  oper at or s,  and sound power  l evel  as i ndi cat ed.   Obt ai n 
sound power  l evel  dat a or  val ues f or  t hese uni t s accor di ng t o t est  
pr ocedur es based on  MLI T- M.   Sound power  val ues appl y t o uni t s pr ovi ded 
wi t h f act or y f abr i cat ed cabi net  encl osur es and st andar d gr i l l es,  when 
handl i ng st andar d f l ow f or  whi ch t he uni t  ai r  capaci t y i s r at ed.   Secur e 
each uni t  t o t he bui l di ng st r uct ur e.   Pr ovi de t he uni t  vent i l at or s wi t h 
capaci t y i ndi cat ed.   Pr ovi de t he year - r ound cl assr oom t ype uni t  vent i l at or  
wi t h aut omat i c cont r ol s ar r anged t o pr oper l y heat ,  cool ,  and vent i l at e t he 
r oom.   Pr ovi de aut omat i c val ves and cont r ol s as speci f i ed i n par agr aph 
SUPPLEMENTAL COMPONENTS/ SERVI CES,  subpar agr aph CONTROLS.

2. 12. 4. 1   Encl osur es

Fabr i cat e encl osur es f r om not  l i ght er  t han 1. 6 mm gal vani zed st eel ,  
r ei nf or ced and br aced,  or  al l  wel ded f r amewor k wi t h panel s t o pr ovi de 
equi val ent  st r engt h.   Pr ovi de casi ng t hat  i s acoust i cal l y and t her mal l y 
i nsul at ed i nt er nal l y wi t h not  l ess t han 13 mm t hi ck dual  densi t y f i br ous 
gl ass i nsul at i on.   Make t he exposed si de a hi gh densi t y,  er osi on- pr oof  
mat er i al  sui t abl e f or  use i n ai r  st r eams wi t h vel oci t i es up t o 246 m/ s.   
Fast en t he i nsul at i on wi t h wat er pr oof ,  f i r e- r esi st ant  adhesi ve.   Desi gn 
f r ont  panel  f or  easy r emoval  by one per son.   Pr ovi de di schar ge gr i l l es 
t hat  [ have adj ust abl e gr i l l es or  gr i l l es wi t h adj ust abl e vanes and]  
pr oper l y di st r i but e ai r  t hr oughout  t he condi t i oned space.   Pr ovi de r et ur n 
gr i l l es t hat  ar e r emovabl e wher e f r ont  panel  does not  pr ovi de access t o 
i nt er i or  component s.   Pl ast i c di schar ge or  r et ur n gr i l l es ar e not  
accept abl e.   Fur ni sh r emovabl e panel s or  access door s f or  al l  pi pi ng and 
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cont r ol  compar t ment s.   Pr ovi de f an swi t ch t hat  i s key oper at ed or  
accessi bl e t hr ough a l ocked access panel .   I nst al l  gasket s at  t he back and 
bot t om of  t he uni t  f or  ef f ect i ve ai r  seal ,  as r equi r ed.

2. 12. 4. 2   El ect r i c Resi st ance Heat i ng El ement s

Pr ovi de el ect r i c r esi st ance heat i ng el ement s t hat  ar e of  t he sheat hed,  
f i nned,  t ubul ar  t ype,  or  of  t he open r esi st ance t ype desi gned f or  di r ect  
exposur e t o t he ai r  st r eam.   Pr ovi de heat i ng el ement  el ect r i cal  
char act er i st i cs as i ndi cat ed.   Wher e f an mot or  or  cont r ol  vol t age i s l ower  
t han r equi r ed f or  t he el ect r i c- r esi st ance heat i ng el ement ,  i nst al l  a f used 
f act or y mount ed and wi r ed t r ansf or mer .

2. 12. 4. 3   Fans

Pr ovi de f ans t hat  meet  t he r equi r ement s as speci f i ed i n par agr aph AI R 
SYSTEMS EQUI PMENT.   Pr ovi de gal vani zed st eel  or  al umi num,  mul t i bl ade,  
cent r i f ugal  t ype f ans,  dynami cal l y and st at i cal l y bal anced.   Equi p f an 
housi ngs wi t h r esi l i ent  mount ed,  sel f - al i gni ng per manent l y l ubr i cat ed bal l  
bear i ngs,  s l eeve bear i ngs,  or  combi nat i on bal l  and sl eeve bear i ngs,  
capabl e of  not  l ess t han 2000 hour s of  oper at i on on one oi l i ng.   Pr ovi de 
di r ect - connect ed f ans.

2. 12. 4. 4   Coi l s

Pr ovi de coi l s t hat  ar e c i r cui t ed f or  a maxi mum wat er  vel oci t y of  2. 4 m/ s 
wi t hout  excessi ve pr essur e dr op and ar e ot her wi se as speci f i ed f or  hot  
wat er  coi l s i n par agr aph TERMI NAL UNI TS.

2. 12. 4. 5   Dr ai n Pans

Si ze and l ocat e dr ai n and dr i p pans t o col l ect  al l  condensed wat er  
dr i ppi ng f r om any i t em wi t hi n t he uni t  encl osur e.   Pr ovi de dr ai n pans 
const r uct ed of  not  l i ght er  t han 1. 2 mm st eel ,  gal vani zed af t er  
f abr i cat i on,  and t her mal l y i nsul at ed t o pr event  condensat i on.   Pr ovi de 
i nsul at i on t hat  i s coat ed wi t h a f i r e- r esi st ant  wat er pr oof i ng mat er i al .   
I n l i eu of  t he above,  dr ai n pans const r uct ed of  di e- f or med 1. 0 mm st eel  i s  
al l owed,  f or med f r om a si ngl e sheet  and gal vani zed af t er  f abr i cat i on and 
i nsul at ed and coat ed as f or  t he 1. 3 mm st eel  mat er i al ,  or  of  di e- f or med 
1. 3 mm t ype 304 st ai nl ess st eel  i nsul at ed as speci f i ed above.   Pi t ch dr ai n 
pans t o dr ai n.   Fur ni sh dr ai n connect i on unl ess ot her wi se i ndi cat ed.   Make 
t he mi ni mum connect i on 19 mm NDT or  18 mm OD.

2. 12. 4. 6   Fi l t er s

Di sposabl e t ype r at ed i n accor dance wi t h ASHRAE 52. 2,  i nst al l ed upst r eam 
of  coi l .

2. 12. 4. 7   Damper s

Pr ovi de an out si de ai r  pr opor t i oni ng damper  on each uni t .   I n addi t i on,  
pr ovi de a vane t o pr event  excessi ve out si de ai r  f r om ent er i ng uni t  and t o 
pr event  bl ow- t hr ough of  out s i de ai r  t hr ough t he r et ur n ai r  gr i l l e under  
hi gh wi nd pr essur es.   Wher e out si de ai r  and r eci r cul at ed ai r  pr opor t i oni ng 
damper s ar e pr ovi ded on t he uni t ,  an addi t i onal  vane i s not  r equi r ed.   
Pr ovi de f ace and bypass damper s f or  each uni t  t o ensur e const ant  ai r  
vol ume at  al l  posi t i ons of  t he damper s.   Fur ni sh each uni t  wi t h a f act or y 
i nst al l ed cont r ol  cam assembl y,  pneumat i c mot or ,  or  el ect r i c mot or  t o 
oper at e t he f ace and bypass damper s and out si de ai r  damper  or  out si de ai r  
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and r eci r cul at ed ai r  damper s i n t he sequence as speci f i ed i n par agr aph 
SUPPLEMENTAL COMPONENTS/ SERVI CES,  subpar agr aph CONTROLS.

2. 12. 4. 8   Mot or s

Pr ovi de per manent  spl i t - capaci t or  t ype mot or s wi t h bui l t - i n t her mal  
over l oad pr ot ect i on and aut omat i c r eset .   Mount  mot or  on a r esi l i ent  
mount i ng,  i sol at ed f r om t he casi ng and sui t abl e f or  oper at i on on el ect r i c 
ser vi ce avai l abl e.   Pr ovi de a manual l y oper at ed mot or  swi t ch t hat  pr ovi des 
f or  2 or  3 speeds and of f ,  mount ed on an i dent i f i ed pl at e [ i nsi de t he uni t  
bel ow or  behi nd an access door ] [  or  ] [ adj acent  t o t he r oom t her most at ] [ as 
i ndi cat ed] .   I n l i eu of  speed cont r ol ,  pr ovi de a sol i d st at e var i abl e 
speed cont r ol l er  havi ng mi ni mum speed r educt i on of  50 per cent .

2. 12. 4. 9   Out si de Ai r  I nt akes

Pr ovi de t he manuf act ur er ' s st andar d desi gn out si de ai r  i nt akes f ur ni shed 
wi t h 13 mm mesh bi r d scr een or  l ouver s on 13 mm cent er s.

2. 13   ENERGY RECOVERY DEVI CES

2. 13. 1   Rot ar y Wheel

Pr ovi de uni t  t hat  i s  a f act or y f abr i cat ed and t est ed assembl y f or  
ai r - t o- ai r  ener gy r ecover y by t r ansf er  of  sensi bl e heat  f r om exhaust  ai r  
t o suppl y ai r  st r eam,  wi t h devi ce per f or mance accor di ng t o JI S B 8628 and 
t hat  del i ver s an ener gy t r ansf er  ef f ect i veness of  not  l ess t han 
[ 70] [ 85] [ _____]  per cent  wi t h cr oss- cont ami nat i on not  i n excess of  
[ 0. 1] [ 1. 0] [ _____]  per cent  of  exhaust  ai r f l ow r at e at  syst em desi gn 
di f f er ent i al  pr essur e,  i ncl udi ng pur gi ng sect or  i f  pr ovi ded wi t h wheel .   
Pr ovi de exchange medi a t hat  i s  chemi cal l y i ner t ,  moi st ur e- r esi st ant ,  
f i r e- r et ar dant ,  l ami nat ed,  nonmet al l i c  mat er i al  whi ch compl i es wi t h 
NFPA 90A.   I sol at e exhaust  and suppl y st r eams by seal s whi ch ar e st at i c,  
f i el d adj ust abl e,  and r epl aceabl e.   Equi p chai n dr i ve mechani sms wi t h 
r at chet i ng t or que l i mi t er  or  s l i p- c l ut ch pr ot ect i ve devi ce.   Fabr i cat e 
encl osur e f r om gal vani zed st eel  and i ncl ude pr ovi s i ons f or  mai nt enance 
access.   Pr ovi de r ecover y cont r ol  and r ot at i on f ai l ur e pr ovi s i ons as 
i ndi cat ed.

2. 13. 2   Run- Ar ound- Coi l

Pr ovi de assembl y t hat  i s  f act or y f abr i cat ed and t est ed 
ai r - t o- l i qui d- t o- ai r  ener gy r ecover y syst em f or  t r ansf er  of  sensi bl e heat  
f r om exhaust  ai r  t o suppl y ai r  st r eam and t hat  del i ver s an ener gy t r ansf er  
ef f ect i veness not  l ess t han t hat  i ndi cat ed wi t hout  cr oss- cont ami nat i on 
wi t h maxi mum ener gy r ecover y at  mi ni mum l i f e cycl e cost .   Comput er  
opt i mi ze component s f or  capaci t y,  ef f ect i veness,  number  of  coi l  f i ns per  
i nch,  number  of  coi l  r ows,  f l ow r at e,  heat  t r ansf er  r at e of  [ _____]  
per cent  by vol ume of  [ et hyl ene] [ pr opyl ene]  gl ycol  sol ut i on,  and f r ost  
cont r ol .   Pr ovi de coi l s t hat  conf or m t o par agr aph AI R HANDLI NG UNI TS.   
Pr ovi de r el at ed pumps,  and pi pi ng speci al t i es t hat  conf or m t o r equi r ement s 
of  [ Sect i on 23 63 00. 00 10 COLD STORAGE REFRI GERATI ON SYSTEMS] [ Sect i on 
23 57 10. 00 10 FORCED HOT WATER HEATI NG SYSTEMS USI NG WATER AND STEAM HEAT 
EXCHANGERS] [ 23 69 00. 00 20 REFRI GERATI ON EQUI PMENT FOR COLD STORAGE]  
[ _____] .

2. 13. 3   Heat  Pi pe

Pr ovi de a devi ce t hat  i s a f act or y f abr i cat ed,  assembl ed and t est ed,  
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count er f l ow ar r angement ,  ai r - t o- ai r  heat  exchanger  f or  t r ansf er  of  
sensi bl e heat  bet ween exhaust  and suppl y st r eams and t hat  del i ver s an 
ener gy t r ansf er  ef f ect i veness not  l ess t han t hat  i ndi cat ed wi t hout  
cr oss- cont ami nat i on.   Pr ovi de heat  exchanger  t ube cor e t hat  i s 
[ 15] [ 18] [ 25]  mm nomi nal  di amet er ,  seaml ess al umi num or  copper  t ube wi t h 
ext ended sur f aces,  ut i l i z i ng wr ought  al umi num Al l oy 3003 or  Al l oy 5052,  
t emper  t o sui t .   Pr ovi de maxi mum f i ns per  uni t  l engt h and number  of  t ube 
r ows as i ndi cat ed.   Pr ovi de t ubes t hat  ar e f i t t ed wi t h i nt er nal  capi l l ar y 
wi ck,  f i l l ed wi t h a r ef r i ger ant  compl yi ng wi t h i n accor dance wi t h Japanese 
Ref r i ger at i on Saf et y Regul at i ons ( Ni hon- Rei t ou- Hoan- Ki soku) ,  sel ect ed f or  
syst em desi gn t emper at ur e r ange,  and her met i cal l y seal ed.   Ref r i ger ant s 
cont ai ni ng chl or of l uor ocar bons ( CFC)  ar e pr ohi bi t ed.   Pr ovi de heat  
exchanger  f r ame t hat  i s const r uct ed of  not  l ess t han 1. 6 mm gal vani zed 
st eel  and f i t t ed wi t h i nt er medi at e t ube suppor t s,  and f l ange connect i ons.   
Pr ovi de t ube end- cover s and a par t i t i on of  gal vani zed st eel  t o separ at e 
exhaust  and suppl y ai r  st r eams wi t hout  cr oss- cont ami nat i on and i n r equi r ed 
ar ea r at i o. [   Pr ovi de a dr ai n pan const r uct ed of  wel ded Type 300 ser i es 
st ai nl ess st eel . ]   Pr ovi de heat  r ecover y r egul at i on by [ syst em f ace and 
bypass damper s and r el at ed cont r ol  syst em as i ndi cat ed] [ i nt er f aci ng wi t h 
manuf act ur er ' s st andar d t i l t - cont r ol  mechani sm f or  summer / wi nt er  
oper at i on,  r egul at i ng t he suppl y ai r  t emper at ur e and f r ost  pr event i on on 
weat her  f ace of  exhaust  s i de at  t emper at ur e i ndi cat ed] .   Coi l  must  be 
f i t t ed wi t h pl eat ed f l exi bl e connect or s.

2. 13. 4   Desi ccant  Wheel

Pr ovi de count er f l ow suppl y,  r egener at i on ai r st r eams,  a r ot ar y t ype 
dehumi di f i er  desi gned f or  cont i nuous oper at i on,  and ext ended sur f ace t ype 
wheel  st r uct ur e i n t he axi al  f l ow di r ect i on wi t h a geomet r y t hat  al l ows 
f or  l ami nar  f l ow over  t he oper at i ng r ange f or  mi ni mum ai r  pr essur e 
di f f er ent i al s.   Pr ovi de t he dehumi di f i er  compl et e wi t h a dr i ve syst em 
ut i l i z i ng a f r act i onal - hor sepower  el ect r i c mot or  and speed r educer  
assembl y dr i v i ng t he r ot or .   I ncl ude a s l ack- si de t ensi oner  f or  aut omat i c 
t ake- up f or  bel t - dr i ven wheel s.   Pr ovi de an adsor bi ng t ype desi ccant  
mat er i al .   Appl y t he desi ccant  mat er i al  t o t he wheel  such t hat  t he ent i r e 
sur f ace i s act i ve as a desi ccant  and t he desi ccant  mat er i al  does not  
degr ade or  det ach f r om t he sur f ace of  t he wheel  whi ch i s f i t t ed wi t h 
f ul l - f ace,  l ow- f r i ct i on cont act  seal s on bot h s i des t o pr event  cr oss 
l eakage.   Pr ovi de r ot ar y st r uct ur e t hat  has under heat ,  over heat  and 
r ot at i on f aul t  c i r cui t r y.   Pr ovi de wheel  assembl y wi t h a war r ant y f or  a 
mi ni mum of  f i ve year s.

2. 13. 5   Pl at e Heat  Exchanger

Pr ovi de ener gy r ecover y vent i l at or  uni t  t hat  i s  f act or y- f abr i cat ed f or  
i ndoor  i nst al l at i on,  consi st i ng of  a f l at  pl at e cr oss- f l ow heat  exchanger ,  
cool i ng coi l ,  suppl y ai r  f an and mot or  and exhaust  ai r  f an and mot or .   The 
casi ng must  be 1 mm G90,  gal vani zed st eel ,  doubl e wal l  const r uct i on wi t h 
25 mm i nsul at i on.   Pr ovi de f i br ous desi ccant  cr oss- f l ow t ype heat  
exchanger  cor e capabl e of  easy r emoval  f r om t he uni t .

2. 14   FACTORY PAI NTI NG

Fact or y pai nt  new equi pment ,  whi ch ar e not  of  gal vani zed const r uct i on.   
Pai nt  wi t h a cor r osi on r esi st i ng pai nt  f i ni sh accor di ng t o JI S H 8641 or  
JI S G 3302.   Cl ean,  phosphat i ze and coat  i nt er nal  and ext er nal  f er r ous 
met al  sur f aces wi t h a pai nt  f i ni sh whi ch has been t est ed accor di ng t o 
JI S Z 2371 JI S K 5600- 7- 9,  and JI S K 5600- 5- 5 or  JI S K 5600- 5- 6.   Submi t  
evi dence of  sat i sf act or y pai nt  per f or mance f or  a mi ni mum of  125 hour s f or  
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uni t s t o be i nst al l ed i ndoor s and 500 hour s f or  uni t s t o be i nst al l ed 
out door s.   Pr ovi de r at i ng of  f ai l ur e at  t he scr i be mar k t hat  i s not  l ess 
t han 6,  aver age cr eepage not  gr eat er  t han 3 mm.   Pr ovi de r at i ng of  t he 
i nscr i bed ar ea t hat  i s not  l ess t han 10,  no f ai l ur e.   On uni t s const r uct ed 
of  gal vani zed st eel  t hat  have been wel ded,  pr ovi de a f i nal  shop docket  of  
z i nc- r i ch pr ot ect i ve pai nt  on ext er i or  sur f aces of  wel ds or  wel ds t hat  
have bur ned t hr ough f r om t he i nt er i or  accor di ng t o JI S H 8641.

Fi el d pai nt  f act or y pai nt i ng t hat  has been damaged pr i or  t o accept ance by 
t he Cont r act i ng Of f i cer  i n compl i ance wi t h t he r equi r ement s of  par agr aph 
FI ELD PAI NTI NG OF MECHANI CAL EQUI PMENT.  

2. 15   SUPPLEMENTAL COMPONENTS/ SERVI CES

2. 15. 1   Chi l l ed,  Condenser ,  or  Dual  Ser vi ce Wat er  Pi pi ng

The r equi r ement s f or  chi l l ed,  condenser ,  or  dual  ser vi ce wat er  pi pi ng and 
accessor i es ar e speci f i ed i n Sect i on 23 64 26 CHI LLED,  CHI LLED- HOT,  AND 
CONDENSER WATER PI PI NG SYSTEMS

2. 15. 2   Ref r i ger ant  Pi pi ng

The r equi r ement s f or  r ef r i ger ant  pi pi ng ar e speci f i ed i n Sect i on 23 23 00 
REFRI GERANT PI PI NG.

2. 15. 3   Wat er  or  St eam Heat i ng Syst em Accessor i es

The r equi r ement s f or  wat er  or  st eam heat i ng accessor i es such as expansi on 
t anks and st eam t r aps ar e speci f i ed i n Sect i on [ 23 52 00 HEATI NG BOI LERS] [
23 21 13. 00 20 LOW TEMPERATURE WATER ( LTW)  HEATI NG SYSTEM] [ 23 22 26. 00 20 
STEAM SYSTEM AND TERMI NAL UNI TS] .

2. 15. 4   Condensat e Dr ai n Li nes

Pr ovi de and i nst al l  condensat e dr ai nage f or  each i t em of  equi pment  t hat  
gener at es condensat e i n accor dance wi t h Sect i on [ 22 00 00 PLUMBI NG,  
GENERAL PURPOSE] [ 23 64 26 CHI LLED,  CHI LLED- HOT,  AND CONDENSER WATER PI PI NG 
SYSTEMS]  except  as modi f i ed her ei n.

2. 15. 5   Backf l ow Pr event er s

The r equi r ement s f or  backf l ow pr event er s ar e speci f i ed i n Sect i on 22 00 00 
PLUMBI NG,  GENERAL PURPOSE.

2. 15. 6   I nsul at i on

The r equi r ement s f or  shop and f i el d appl i ed i nsul at i on ar e speci f i ed i n 
Sect i on 23 07 00 THERMAL I NSULATI ON FOR MECHANI CAL SYSTEMS.

2. 15. 7   Cont r ol s

The r equi r ement s f or  cont r ol s ar e speci f i ed i n [ Sect i on 23 05 93 TESTI NG,  
ADJUSTI NG,  AND BALANCI NG OF HVAC SYSTEMS] [  and ] [ Sect i on 23 09 00 
I NSTRUMENTATI ON AND CONTROL FOR HVAC] [  and ] [ Sect i on 23 09 53. 00 20 SPACE 
TEMPERATURE CONTROL SYSTEMS] .
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2. 16   RADI ANT PANELS

2. 16. 1   Hydr oni c Modul ar  Panel s

2. 16. 1. 1   Panel s

Modul ar  r adi ant  panel s wi l l  f i t  i nt o a st andar d 600 mm x 600 mm or  600 mm 
x 1200 mm suspended T- Bar  cei l i ng gr i d or  f l ush mount ed on a dr ywal l  
cei l i ng.   For  f l ush mount ed cei l i ng appl i cat i ons,  t he manuf act ur er  wi l l  
pr ovi de a one pi ece ext r uded al umi num f r ame.  Panel s shal l  be suppor t ed 
f r om t he T- bar  assembl y.  Panel s shal l  be [ 14 gauge]  or  [ 16 gauge]  ext r uded 
al umi num or  sheet  st eel .

2. 16. 1. 2   Heat  Si nk

The modul ar  panel s shal l  use ext r uded al umi num wi t h i nt egr at ed heat  s i nks 
on t he back t o t r ansf er  heat  bet ween copper  t ubes and t he panel  f ace.

2. 16. 1. 3   Wat er  Tubes

Tubes shal l  consi st  of  JI S H 3300 [ 13 mm]   [ 16 mm]   O. D.  nomi nal  copper  
t ubi ng.   Wat er  connect i ons wi l l  be sui t abl e f or  sol der  or  compr essi on 
f i t t i ngs.   Heat  pads wi l l  be used bet ween t he sol der ed f i t t i ng and t he 
panel  t o pr ot ect  t he panel  sur f ace.   The manuf act ur er  wi l l  pr ovi de wat er  
pr essur e dr op dat a as wel l  as heat i ng out put  dat a der i ved f r om t est s i n 
accor dance wi t h JI S A 1400 ( heat i ng) .   The panel s wi l l  have t he capaci t y 
t o have mul t i pl e passes wi t h connect i ons ei t her  on t he [ same end]  or  
[ opposi t e ends] ,  dependent  on t he number  of  passes.

2. 16. 1. 4   Fi ni sh

Al l  v i s i bl e component s shal l  be powder  coat ed wi t h hi ghl y emi ssi ve powder  
coat  pol yest er  pai nt  f or  opt i mal  r adi at i ve pr oper t i es as wel l  as 
dur abi l i t y  and easy cl eani ng.   St andar d f i ni sh col or  shal l  be whi t e.

2. 16. 1. 5   Per f or mance

Manuf act ur er  wi l l  pr ovi de wat er  pr essur e dr op dat a as wel l  as heat  and 
cool  out put  dat a der i ved f r om t est s i n accor dance wi t h JI S A 1400 
( heat i ng) .

2. 16. 1. 6   Capaci t y

Modul ar  r adi ant  panel  capaci t y wi l l  be t est ed and cer t i f i ed by 
manuf act ur er  i n accor dance wi t h JI S A 1400 ( heat i ng)  t o meet  t he r equi r ed 
per f or mance.   Shoul d any per f or mance r at i ng,  chi l l ed or  hot  wat er  suppl y 
t emper at ur e,  wat er  pr essur e dr op,  et c.  devi at e f r om t he schedul e,  t he 
manuf act ur er  wi l l  submi t  t he updat ed capaci t y.  [ The manuf act ur er  wi l l  have 
f act or y t est i ng f aci l i t y  avai l abl e t o per f or m per f or mance t est  of  uni t s i n 
accor dance wi t h sai d st andar d. ]

2. 16. 1. 7   Wat er  Connect i ons

Connect i ons wi l l  be shi pped seal ed t o l i mi t  t he i nt r oduct i on of  dust  and 
di r t  dur i ng shi ppi ng and const r uct i on.  
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2. 16. 1. 8   I nst al l at i on

Panel s wi l l  be i nst al l ed as r ecommended by t he manuf act ur er .

2. 16. 1. 9   Accessor i es

St ai nl ess st eel  br aded hoses,  300 mm or  450 mm l ong wi l l  be suppl i ed wi t h 
t he panel s.

The t op of  t he heat i ng and cool i ng panel s shal l  be cover ed wi t h 38 mm 
t hi ck 16kg/ m3 f or mal dehyde- f r ee f i ber  gl ass i nsul at i on wi t h a mi ni mum R = 
0. 79 m2 deg C/ W.   The i nsul at i on shal l  be cover ed wi t h a f oi l  scr i m kr af t  
vapor  bar r i er  f aci ng.

2. 16. 2   Hydr oni c Li near  Panel s

2. 16. 2. 1   Panel s

Li near  r adi ant  panel s must  use ext r uded al umi num wi t h i nt egr at ed heat  
s i nks on t he back t o t r ansf er  heat  bet ween copper  t ubes and t he panel  
f ace.  The l i near  r adi ant  panel  i s  t o r adi at e or  absor b heat  f r om or  t o t he 
zone bel ow.   Panel s must  be [ 14 gauge]  or  [ 16 gauge]  ext r uded al umi num.

2. 16. 2. 2   Heat  Si nk

The modul ar  panel s must  use ext r uded al umi num wi t h i nt egr at ed heat  s i nks 
on t he back t o t r ansf er  heat  bet ween copper  t ubes and t he panel  f ace.

2. 16. 2. 3   Wat er  Tubes

Tubes must  consi st  of  JI S H 3300 13 mm or  16mm O. D.  nomi nal  copper  
t ubi ng.   Wat er  connect i ons wi l l  be sui t abl e f or  sol der  or  compr essi on 
f i t t i ngs.  The manuf act ur er  wi l l  pr ovi de wat er  pr essur e dr op dat a as wel l  
as heat i ng out put  dat a der i ved f r om t est s i n accor dance wi t h JI S A 1400 
( heat i ng) .  

2. 16. 2. 4   Mount i ng

Uni t s must  be pr ovi ded wi t h mount i ng har dwar e as r equi r ed f or  mount i ng i n 
T- Bar  appl i cat i ons or  cei l i ng f l ush mount i ng.   The manuf act ur er ' s st andar d 
har dwar e f or  mount i ng panel s abut t i ng each ot her  must  be submi t t ed f or  
appr oval .

2. 16. 2. 5   Fi ni sh

Al l  v i s i bl e component s must  be powder  coat ed wi t h hi ghl y emi ssi ve powder  
coat  pol yest er  pai nt  f or  opt i mal  r adi at i ve pr oper t i es as wel l  as 
dur abi l i t y  and easy cl eani ng.   St andar d f i ni sh col or  must  be whi t e.

2. 16. 2. 6   Per f or mance

Manuf act ur er  must  pr ovi de wat er  pr essur e dr op dat a as wel l  as heat  out put  
dat a der i ved f r om t est s i n accor dance wi t h JI S A 1400( heat i ng) .

2. 16. 2. 7   Capaci t y

Modul ar  r adi ant  panel  capaci t y must  be t est ed and cer t i f i ed by 
manuf act ur er  i n accor dance wi t h JI S A 1400( heat i ng)  t o meet  t he r equi r ed 
per f or mance.   Shoul d any per f or mance r at i ng,  chi l l ed or  hot  wat er  suppl y 
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t emper at ur e,  wat er  pr essur e dr op,  et c.  devi at e f r om t he schedul e,  t he 
manuf act ur er  must  submi t  t he updat ed capaci t y.  The manuf act ur er  must  have 
f act or y t est i ng f aci l i t y  avai l abl e t o per f or m per f or mance t est  of  uni t s i n 
accor dance wi t h sai d st andar d.  

2. 16. 2. 8   Wat er  Connect i ons

Connect i ons wi l l  be shi pped seal ed t o l i mi t  t he i nt r oduct i on of  dust  and 
di r t  dur i ng shi ppi ng and const r uct i on.  

2. 16. 2. 9   Accessor i es

St ai nl ess st eel  br aded hoses,  300 mm or  450 mm l ong wi l l  be suppl i ed wi t h 
t he panel s.

The t op of  t he heat i ng and cool i ng panel s must  be cover ed wi t h 38 mm t hi ck 
16kg/ m3 f or mal dehyde- f r ee f i ber  gl ass i nsul at i on wi t h a mi ni mum R = 0. 79 
m2 deg C/ W.   The i nsul at i on must  be cover ed wi t h a f oi l  scr i m kr af t  vapor  
bar r i er  f aci ng.

2. 16. 3   Pr ef abr i cat ed Radi ant - Heat i ng El ect r i c Panel s

2. 16. 3. 1   Descr i pt i on

Sheet  met al  encl osed panel  wi t h heat i ng el ement  sui t abl e f or  [ l ay- i n 
i nst al l at i on f l ush wi t h T- bar  cei l i ng gr i d]  [  or  sur f ace mount i ng]  [  or  
r ecessed mount i ng] .

2. 16. 3. 2   Panel

Mi ni mum 0. 7 mm t hi ck,  gal vani zed st eel  sheet  back panel  r i vet ed t o mi ni mum 
1. 0 mm t hi ck,  gal vani zed st eel  sheet  f r ont  panel  wi t h f used- on cr yst al l i ne 
sur f ace.

2. 16. 3. 3   Heat i ng El ement

Powder ed gr aphi t e sandwi ched bet ween sheet s of  el ect r i c i nsul at i on.

2. 16. 3. 4   El ect r i cal  Connect i ons

Nonheat i ng,  hi gh- t emper at ur e,  i nsul at ed- copper  l eads,  f act or y connect ed t o 
heat i ng el ement .

2. 16. 3. 5   Exposed- Si de Panel  Fi ni sh

[ Appl y s i l k- scr eened f i ni sh t o mat ch appear ance of  Ar chi t ect  sel ect ed 
acoust i cal  cei l i ng t i l es. ]   [ Baked- enamel  f i ni sh i n col or  as sel ect ed by 
Ar chi t ect . ]

2. 16. 3. 6   Sur f ace- Mount i ng Tr i m

Sheet  met al  wi t h baked- enamel  f i ni sh i n col or  as sel ect ed by Ar chi t ect .

2. 16. 3. 7   Wal l  Ther most at

Bi met al ,  sensi ng el ement s;  wi t h cont act s sui t abl e f or  [ l ow]  [ l i ne] - vol t age 
ci r cui t ,  and manual l y oper at ed on- of f  swi t ch wi t h cont act or s,  r el ays,  and 
cont r ol  t r ansf or mer s.

SECTI ON 23 30 00  Page 47



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

PART 3   EXECUTI ON

3. 1   EXAMI NATI ON

Af t er  becomi ng f ami l i ar  wi t h al l  det ai l s of  t he wor k,  ver i f y al l  
di mensi ons i n t he f i el d,  and advi se t he Cont r act i ng Of f i cer  of  any 
di scr epancy bef or e per f or mi ng t he wor k.

3. 2   I NSTALLATI ON

a.   I nst al l  mat er i al s and equi pment  i n accor dance wi t h t he r equi r ement s of  
t he cont r act  dr awi ngs and appr oved manuf act ur er ' s i nst al l at i on 
i nst r uct i ons.   Accompl i sh i nst al l at i on by wor ker s ski l l ed i n t hi s t ype 
of  wor k.   Per f or m i nst al l at i on so t hat  t her e i s no degr adat i on of  t he 
desi gned f i r e r at i ngs of  wal l s,  par t i t i ons,  cei l i ngs,  and f l oor s.

b.   No i nst al l at i on i s per mi t t ed t o bl ock or  ot her wi se i mpede access t o 
any exi st i ng machi ne or  syst em.   I nst al l  al l  hi nged door s t o swi ng 
open a mi ni mum of  120 degr ees.   Pr ovi de an ar ea i n f r ont  of  al l  access 
door s t hat  c l ear s a mi ni mum of  [ 910] [ _____]  mm.   I n f r ont  of  al l  
access door s t o el ect r i cal  c i r cui t s,  c l ear  t he ar ea t he mi ni mum 
di st ance t o ener gi zed ci r cui t s JI S HB 71 ( El ect r i cal - Saf et y Rel at ed 
wor k pr act i ces) and an addi t i onal  [ 910] [ _____]  mm.

c.   Except  as ot her wi se i ndi cat ed,  i nst al l  emer gency swi t ches and al ar ms 
i n conspi cuous l ocat i ons.   Mount  al l  i ndi cat or s,  t o i ncl ude gauges,  
met er s,  and al ar ms i n or der  t o be easi l y v i s i bl e by peopl e i n t he ar ea.

3. 2. 1   Condensat e Dr ai n Li nes

Pr ovi de wat er  seal s i n t he condensat e dr ai n f r om al l  [ uni t s] .   Pr ovi de a 
dept h of  each seal  of  50 mm pl us 0. 1 mm f or  each Pa,  of  t he t ot al  st at i c 
pr essur e r at i ng of  t he uni t  t o whi ch t he dr ai n i s connect ed.   Pr ovi de 
wat er  seal s t hat  ar e const r uct ed of  2 t ees and an appr opr i at e U- bend wi t h 
t he open end of  each t ee pl ugged.   Pr ovi de pi pe cap or  pl ug cl eanout s 
wher e i ndi cat ed.   Connect  dr ai ns i ndi cat ed t o connect  t o t he sani t ar y 
wast e syst em usi ng an i ndi r ect  wast e f i t t i ng.   I nsul at e ai r  condi t i oner  
dr ai n l i nes as speci f i ed i n Sect i on 23 07 00 THERMAL I NSULATI ON FOR 
MECHANI CAL SYSTEMS.

3. 2. 2   Equi pment  and I nst al l at i on

Pr ovi de f r ames and suppor t s f or  t anks,  compr essor s,  pumps,  val ves,  ai r  
handl i ng uni t s,  f ans,  coi l s,  damper s,  and ot her  s i mi l ar  i t ems r equi r i ng 
suppor t s.   Fl oor  mount  or  cei l i ng hang ai r  handl i ng uni t s as i ndi cat ed.   
Anchor  and f ast en as det ai l ed.   Set  f l oor - mount ed equi pment  on not  l ess 
t han 150 mm concr et e pads or  cur bs dowel ed i n pl ace unl ess ot her wi se 
i ndi cat ed.   Make concr et e f oundat i ons heavy enough t o mi ni mi ze t he 
i nt ensi t y of  t he v i br at i ons t r ansmi t t ed t o t he pi pi ng,  duct  wor k and t he 
sur r oundi ng st r uct ur e,  as r ecommended i n wr i t i ng by t he equi pment  
manuf act ur er .   I n l i eu of  a concr et e pad f oundat i on,  bui l d a concr et e 
pedest al  bl ock wi t h i sol at or s pl aced bet ween t he pedest al  bl ock and t he 
f l oor .   Make t he concr et e f oundat i on or  concr et e pedest al  bl ock a mass not  
l ess t han t hr ee t i mes t he wei ght  of  t he component s t o be suppor t ed.   
Pr ovi de t he l i nes connect ed t o t he pump mount ed on pedest al  bl ocks wi t h 
f l exi bl e connect or s.   Submi t  f oundat i on dr awi ngs as speci f i ed i n par agr aph 
DETAI L DRAWI NGS.   Pr ovi de concr et e f or  f oundat i ons as speci f i ed i n Sect i on 
03 30 00 CAST- I N- PLACE CONCRETE.
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3. 2. 3   Access Panel s

I nst al l  access panel s f or  conceal ed val ves,  vent s,  cont r ol s,  damper s,  and 
i t ems r equi r i ng i nspect i on or  mai nt enance of  suf f i c i ent  s i ze,  and l ocat e 
t hem so t hat  t he conceal ed i t ems ar e easi l y ser vi ced and mai nt ai ned or  
compl et el y r emoved and r epl aced.   Pr ovi de access panel s as speci f i ed i n 
Sect i on 05 50 13 MI SCELLANEOUS METAL FABRI CATI ONS.

3. 2. 4   Fl exi bl e Duct

I nst al l  pr e- i nsul at ed f l exi bl e duct  i n accor dance wi t h t he l at est  pr i nt ed 
i nst r uct i ons of  t he manuf act ur er  t o ensur e a vapor  t i ght  j oi nt .   Pr ovi de 
hanger s,  when r equi r ed t o suspend t he duct ,  of  t he t ype r ecommended by t he 
duct  manuf act ur er  and set  at  t he i nt er val s r ecommended.

3. 2. 5   Met al  Duct wor k

I nst al l  accor di ng t o MLI T- M unl ess ot her wi se i ndi cat ed.   I nst al l  duct  
suppor t s f or  sheet  met al  duct wor k accor di ng t o MLI T- M,  unl ess ot her wi se 
speci f i ed.   Do not  use f r i ct i on beam cl amps i ndi cat ed i n MLI T- M.   Anchor  
r i ser s on hi gh vel oci t y duct s i n t he cent er  of  t he ver t i cal  r un t o al l ow 
ends of  r i ser  t o move due t o t her mal  expansi on.   Er ect  suppor t s on t he 
r i ser s t hat  al l ow f r ee ver t i cal  movement  of  t he duct .   At t ach suppor t s 
onl y t o st r uct ur al  f r ami ng member s and concr et e s l abs.   Do not  anchor  
suppor t s t o met al  decki ng unl ess a means i s pr ovi ded and appr oved f or  
pr event i ng t he anchor  f r om punct ur i ng t he met al  decki ng.   Wher e suppor t s 
ar e r equi r ed bet ween st r uct ur al  f r ami ng member s,  pr ovi de sui t abl e 
i nt er medi at e met al  f r ami ng.   Wher e C- cl amps ar e used,  pr ovi de r et ai ner  
c l i ps.

3. 2. 5. 1   Under gr ound Duct wor k

Pr ovi de PVC pl ast i sol  coat ed gal vani zed st eel  under gr ound duct wor k wi t h 
coat i ng on i nt er i or  and ext er i or  sur f aces and wat er t i ght  j oi nt s.   I nst al l  
duct wor k as i ndi cat ed.  Maxi mum bur i al  dept h i s 2 m.

3. 2. 5. 2   Radon Exhaust  Duct wor k

Per f or at e subsl ab suct i on pi pi ng wher e i ndi cat ed.   I nst al l  PVC j oi nt s.  

3. 2. 5. 3   Li ght  Dut y Cor r osi ve Exhaust  Duct wor k

For  l i ght  dut y cor r osi ve exhaust  duct wor k,  use PVC pl ast i sol  coat ed 
gal vani zed st eel  wi t h PVC coat i ng on i nt er i or  [ sur f aces] [  and ext er i or  
sur f aces] [  and epoxy wash pr i mer  coat i ng on ext er i or  sur f aces] .

3. 2. 6   FRP Duct wor k

Pr ovi de f i br ous gl ass r ei nf or ced pl ast i c duct i ng and r el at ed st r uct ur es 
t hat  conf or m t o JI S A 4009.   Pr ovi de f l anged j oi nt s wher e i ndi cat ed.   
Cr evi ce- f r ee but t  l ay- up j oi nt s ar e accept abl e wher e f l anged j oi nt s ar e 
not  i ndi cat ed.   When ambi ent  t emper at ur es ar e l ower  t han 10 degr ees C,  
heat  cur e j oi nt s by exot her mi c r eact i on heat  packs.

3. 2. 7   Ki t chen Exhaust  Duct wor k

3. 2. 7. 1   Duct s Conveyi ng Smoke and Gr ease Laden Vapor s

Pr ovi de duct s conveyi ng smoke and gr ease l aden vapor s t hat  conf or m t o 
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r equi r ement s of  NFPA 96.   Make seams,  j oi nt s,  penet r at i ons,  and 
duct - t o- hood col l ar  connect i ons wi t h a l i qui d t i ght  cont i nuous ext er nal  
wel d.   Pr ovi de duct  mat er i al  t hat  i s  a [ mi ni mum 1. 3 mm,  Type 304L or  316L,  
st ai nl ess st eel ]  [ mi ni mum 1. 6 mm car bon st eel ] .   [ I ncl ude wi t h duct  
const r uct i on an ext er nal  per i met er  angl e s i zed i n accor dance wi t h MLI T- M,  
except  pl ace wel ded j oi nt  r ei nf or cement  on maxi mum of  600 mm cent er s;  
cont i nuousl y wel ded compani on angl e bol t ed f l anged j oi nt s wi t h f l exi bl e 
cer ami c c l ot h gasket s wher e i ndi cat ed;  pi t ched t o dr ai n at  l ow poi nt s;  
wel ded pi pe coupl i ng- pl ug dr ai ns at  l ow poi nt s;  wel ded f i r e pr ot ect i on and 
det er gent  c l eani ng penet r at i on;  st eel  f r amed,  st ud bol t ed,  and f l exi bl e 
cer ami c c l ot h gasket ed cl eani ng access pr ovi s i ons wher e i ndi cat ed.   Make 
angl es,  pi pe coupl i ngs,  f r ames,  bol t s,  et c. ,  t he same mat er i al  as t hat  
speci f i ed f or  t he duct  unl ess i ndi cat ed ot her wi se. ]

3. 2. 7. 2   Exposed Duct wor k

Pr ovi de exposed duct wor k t hat  i s  f abr i cat ed f r om mi ni mum 1. 3 mm,  Type 304L 
or  316L,  st ai nl ess st eel  wi t h cont i nuousl y wel ded j oi nt s and seams.   Pi t ch 
duct s t o dr ai n at  hoods and l ow poi nt s i ndi cat ed.   Mat ch sur f ace f i ni sh t o 
hoods.

3. 2. 7. 3   Conceal ed Duct s Conveyi ng Moi st ur e Laden Ai r

Fabr i cat e conceal ed duct s conveyi ng moi st ur e l aden ai r  f r om mi ni mum [ 1. 3 mm,  
Type 300 ser i es,  st ai nl ess st eel ]  [ 1. 6 mm,  gal vani zed st eel ]  [ 0. 55 mm,  
t emper ed copper  sheet ] .   Cont i nuousl y wel d,  br aze,  or  sol der  j oi nt s t o be 
l i qui d t i ght .   Pi t ch duct s t o dr ai n at  poi nt s i ndi cat ed.   Make t r ansi t i ons 
t o ot her  met al s l i qui d t i ght ,  compani on angl e bol t ed and gasket ed.

3. 2. 7. 4   Const r act i on

Duct s shal l  be const r uct ed of  and suppor t ed by car bon st eel  not  l ess t han 
1. 37 mm i n t hi ckness or  st ai nl ess st eel  not  l ess t han 1. 09 mm i n 
t hi ckness.   Al l  seams,  j oi nt s,  penet r at i ons shal l  have ext er nal  wel d 
except  duct - t o- hood col l ar  connect i ons shal l  not  r equi r e a l i qui dt i ght  
cont i nuous ext er nal  wel d as r equi r ed i n NFPA 96.

3. 2. 7. 5   Access Panel s

On ver t i cal  duct wor k wher e per sonnel  ent r y i s possi bl e,  access shal l  be 
pr ovi ded at  t he t op of  t he ver t i cal  r i ser  t o accommodat e descent .   Wher e 
per sonnel  ent r y i s not  possi bl e,  adequat e access f or  c l eani ng shal l  be 
pr ovi ded on each f l oor .   The exhaust  duct  shal l  have a s l ope downst r eam of  
t he exhaust  ai r .   Access panel s shal l  be of  t he same mat er i al  and 
t hi ckness as t he duct .   Access panel s shal l  have a gasket  or  seal ant  t hat  
    i s  r at ed f or  815. 6 cel s i us degr ees ( 1500 F)  and shal l  be gr easet i ght .   For  
hoods wi t h damper s i n t he exhaust  or  suppl y col l ar ,  an access panel  f or  
c l eani ng and i nspect i on shal l  be pr ovi ded i n t he duct  or  t he hood wi t hi n 
457 mm of  t he damper .    Access panel s shal l  be pr ovi ded at  t he s i de or  at  
t he t op of  t he duct ,  whi chever  i s mor e accessi bl e,  and at  changes of  
di r ect i on.   Hor i zont al  duct  shal l  have access panel s at  8 f eet  i nt er val .

3. 2. 8   Acoust i cal  Duct  Li ni ng

Appl y l i ni ng i n cut - t o- s i ze pi eces at t ached t o t he i nt er i or  of  t he duct  
wi t h nonf l ammabl e f i r e r esi st ant  adhesi ve ,  and manuf act ur e' s r econnect ed 
mat er i al .   Pr ovi de t op and bot t om pi eces t hat  l ap t he s i de pi eces and ar e 
secur ed wi t h wel ded pi ns,  adher ed cl i ps of  met al ,  nyl on,  or  hi gh i mpact  
pl ast i c,  and speed washer s or  wel di ng cup- head pi ns i nst al l ed accor di ng t o 
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MLI T- M.   Pr ovi de wel ded pi ns,  cup- head pi ns,  or  adher ed cl i ps t hat  do not  
di st or t  t he duct ,  bur n t hr ough,  nor  mar  t he f i ni sh or  t he sur f ace of  t he 
duct .   Make pi ns and washer s f l ush wi t h t he sur f aces of  t he duct  l i ner  and 
seal  al l  br eaks and punct ur es of  t he duct  l i ner  coat i ng wi t h t he 
nonf l ammabl e,  f i r e r esi st ant  adhesi ve.   Coat  exposed edges of  t he l i ner  at  
t he duct  ends and at  ot her  j oi nt s wher e t he l i ni ng i s subj ect  t o er osi on 
wi t h a heavy br ush coat  of  t he nonf l ammabl e,  f i r e r esi st ant  adhesi ve,  t o 
pr event  del ami nat i on of  gl ass f i ber s.   Appl y duct  l i ner  t o f l at  sheet  
met al  pr i or  t o f or mi ng duct  t hr ough t he sheet  met al  br ake.   Addi t i onal l y 
secur e l i ni ng at  t he t op and bot t om sur f aces of  t he duct  by wel ded pi ns or  
adher ed cl i ps as speci f i ed f or  cut - t o- s i ze pi eces.   Ot her  met hods 
i ndi cat ed i n MLI T- M t o obt ai n pr oper  i nst al l at i on of  duct  l i ner s i n sheet  
met al  duct s,  i ncl udi ng adhesi ves and f ast ener s,  ar e accept abl e.

3. 2. 9   Dust  Cont r ol

To pr event  t he accumul at i on of  dust ,  debr i s and f or ei gn mat er i al  dur i ng 
const r uct i on,  per f or m t empor ar y dust  cont r ol  pr ot ect i on.   Pr ot ect  t he 
di st r i but i on syst em ( suppl y and r et ur n)  wi t h t empor ar y seal - of f s at  al l  
i nl et s and out l et s at  t he end of  each day' s wor k.   Keep t empor ar y 
pr ot ect i on i n pl ace unt i l  syst em i s r eady f or  st ar t up.

3. 2. 10   I nsul at i on

Pr ovi de t hi ckness and appl i cat i on of  i nsul at i on mat er i al s f or  duct wor k,  
pi pi ng,  and equi pment  accor di ng t o Sect i on 23 07 00 THERMAL I NSULATI ON FOR 
MECHANI CAL SYSTEMS.   Ext er nal l y i nsul at e out door  ai r  i nt ake duct s and 
pl enums [ up t o t he poi nt  wher e t he out door  ai r  r eaches t he condi t i oni ng 
uni t ] [  or  ] [ up t o t he poi nt  wher e t he out door  ai r  mi xes wi t h t he r et ur n 
ai r  st r eam] .

3. 2. 11   Duct  Test  Hol es

Pr ovi de hol es wi t h c l osur es or  t hr eaded hol es wi t h pl ugs i n duct s and 
pl enums as i ndi cat ed or  wher e necessar y f or  t he use of  pi t ot  t ube i n 
bal anci ng t he ai r  syst em.   Pl ug i nsul at ed duct  at  t he duct  sur f ace,  
pat ched over  wi t h i nsul at i on and t hen mar ked t o i ndi cat e l ocat i on of  t est  
hol e i f  needed f or  f ut ur e use.

3. 2. 12   Power  Roof  Vent i l at or  Mount i ng

Pr ovi de f oamed 13 mm t hi ck,  c l osed- cel l ,  f l exi bl e el ast omer  i nsul at i on t o 
cover  wi dt h of  r oof  cur b mount i ng f l ange.   Wher e wood nai l er s ar e used,  
pr edr i l l  hol es f or  f ast ener s.

3. 2. 13   Power  Tr ansmi ssi on Component s Adj ust ment

Test  V- bel t s and sheaves f or  pr oper  al i gnment  and t ensi on pr i or  t o 
oper at i on and af t er  72 hour s of  oper at i on at  f i nal  speed.   Uni f or ml y l oad 
bel t s on dr i ve s i de t o pr event  bounci ng.   Make al i gnment  of  di r ect  dr i ven 
coupl i ngs t o wi t hi n 50 per cent  of  manuf act ur er ' s maxi mum al l owabl e r ange 
of  mi sal i gnment .

3. 3   EQUI PMENT PADS

Pr ovi de equi pment  pads t o t he di mensi ons shown or ,  i f  not  shown,  t o 
conf or m t o t he shape of  each pi ece of  equi pment  ser ved wi t h a mi ni mum 75 mm
 mar gi n ar ound t he equi pment  and suppor t s.   Al l ow equi pment  bases and 
f oundat i ons,  when const r uct ed of  concr et e or  gr out ,  t o cur e a mi ni mum of  
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[ 28] [ 14] [ _____]  cal endar  days bef or e bei ng l oaded.

3. 4   CUTTI NG AND PATCHI NG

I nst al l  wor k i n such a manner  and at  such t i me t hat  a mi ni mum of  cut t i ng 
and pat chi ng of  t he bui l di ng st r uct ur e i s r equi r ed.   Make hol es i n exposed 
l ocat i ons,  i n or  t hr ough exi st i ng f l oor s,  by dr i l l i ng and smoot h by 
sandi ng.   Use of  a j ackhammer  i s per mi t t ed onl y wher e speci f i cal l y 
appr oved.   Make hol es t hr ough masonr y wal l s t o accommodat e s l eeves wi t h an 
i r on pi pe masonr y cor e saw.

3. 5   CLEANI NG

Thor oughl y c l ean sur f aces of  pi pi ng and equi pment  t hat  have become cover ed 
wi t h di r t ,  pl ast er ,  or  ot her  mat er i al  dur i ng handl i ng and const r uct i on 
bef or e such sur f aces ar e pr epar ed f or  f i nal  f i ni sh pai nt i ng or  ar e 
encl osed wi t hi n t he bui l di ng st r uct ur e.   Bef or e f i nal  accept ance,  c l ean 
mechani cal  equi pment ,  i ncl udi ng pi pi ng,  duct i ng,  and f i xt ur es,  and f r ee 
f r om di r t ,  gr ease,  and f i nger  mar ks.   When t he wor k ar ea i s i n an occupi ed 
space such as of f i ce,  l abor at or y or  war ehouse [ _____]  pr ot ect  al l  
f ur ni t ur e and equi pment  f r om di r t  and debr i s.   I ncor por at e housekeepi ng 
f or  f i el d const r uct i on wor k whi ch l eaves al l  f ur ni t ur e and equi pment  i n 
t he af f ect ed ar ea f r ee of  const r uct i on gener at ed dust  and debr i s;  and,  al l  
f l oor  sur f aces vacuum- swept  c l ean.

3. 6   PENETRATI ONS

Pr ovi de sl eeves and pr epar ed openi ngs f or  duct  mai ns,  br anches,  and ot her  
penet r at i ng i t ems,  and i nst al l  dur i ng t he const r uct i on of  t he sur f ace t o 
be penet r at ed.   Cut  s l eeves f l ush wi t h each sur f ace.   Pl ace sl eeves f or  
r ound duct  380 mm and smal l er .   Bui l d f r amed,  pr epar ed openi ngs f or  r ound 
duct  l ar ger  t han 380 mm and squar e,  r ect angul ar  or  oval  duct s.   Sl eeves 
and f r amed openi ngs ar e al so r equi r ed wher e gr i l l es,  r egi st er s,  and 
di f f user s ar e i nst al l ed at  t he openi ngs.   Pr ovi de 25 mm cl ear ance bet ween 
penet r at i ng and penet r at ed sur f aces except  at  gr i l l es,  r egi st er s,  and 
di f f user s.   Pack spaces bet ween sl eeve or  openi ng and duct  or  duct  
i nsul at i on wi t h mi ner al  f i ber  conf or mi ng wi t h JI S A 9504,  Type 1,  Cl ass 
B- 2.

3. 6. 1   Sl eeves

Fabr i cat e s l eeves,  except  as ot her wi se speci f i ed or  i ndi cat ed,  f r om 1 mm 
t hi ck mi l l  gal vani zed sheet  met al .   Wher e sl eeves ar e i nst al l ed i n bear i ng 
wal l s or  par t i t i ons,  pr ovi de bl ack st eel  pi pe conf or mi ng wi t h JI S G 3452,  
Schedul e 20.

3. 6. 2   Fr amed Pr epar ed Openi ngs

Fabr i cat e f r amed pr epar ed openi ngs f r om 1 mm gal vani zed st eel ,  unl ess 
ot her wi se i ndi cat ed.

3. 6. 3   I nsul at i on

Pr ovi de duct  i nsul at i on i n accor dance wi t h Sect i on 23 07 00 THERMAL 
I NSULATI ON FOR MECHANI CAL SYSTEMS cont i nuous t hr ough sl eeves and pr epar ed 
openi ngs except  f i r ewal l  penet r at i ons.   Ter mi nat e duct  i nsul at i on at  f i r e 
damper s and f l exi bl e connect i ons.   For  duct  handl i ng ai r  at  or  bel ow 16 
degr ees C,  pr ovi de i nsul at i on cont i nuous over  t he damper  col l ar  and 
r et ai ni ng angl e of  f i r e damper s,  whi ch ar e exposed t o uncondi t i oned ai r .
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3. 6. 4   Cl osur e Col l ar s

Pr ovi de cl osur e col l ar s of  a mi ni mum 100 mm wi de,  unl ess ot her wi se 
i ndi cat ed,  f or  exposed duct s and i t ems on each si de of  penet r at ed sur f ace,  
except  wher e equi pment  i s i nst al l ed.   I nst al l  col l ar  t i ght  agai nst  t he 
sur f ace and f i t  snugl y ar ound t he duct  or  i nsul at i on.   Gr i nd shar p edges 
smoot h t o pr event  damage t o penet r at i ng sur f ace.   Fabr i cat e col l ar s f or  
r ound duct s 380 mm i n di amet er  or  l ess f r om 1 mm gal vani zed st eel .   
Fabr i cat e col l ar s f or  squar e and r ect angul ar  duct s,  or  r ound duct s wi t h 
mi ni mum di mensi on over  380 mm f r om 1. 40 mm gal vani zed st eel .   Fabr i cat e 
col l ar s f or  squar e and r ect angul ar  duct s wi t h a maxi mum si de of  380 mm or  
l ess f r om 1 mm gal vani zed st eel .   I nst al l  col l ar s wi t h f ast ener s a maxi mum 
of  150 mm on cent er .   At t ach t o col l ar s a mi ni mum of  4 f ast ener s wher e t he 
openi ng i s 300 mm i n di amet er  or  l ess,  and a mi ni mum of  8 f ast ener s wher e 
t he openi ng i s 500 mm i n di amet er  or  l ess.

3. 6. 5   Fi r est oppi ng

Wher e duct s pass t hr ough f i r e- r at ed wal l s,  f i r e par t i t i ons,  and f i r e r at ed 
chase wal l s,  seal  t he penet r at i on wi t h f i r e st oppi ng mat er i al s as 
speci f i ed i n Sect i on 07 84 00 FI RESTOPPI NG.

3. 7   FI ELD PAI NTI NG OF MECHANI CAL EQUI PMENT

Cl ean,  pr et r eat ,  pr i me and pai nt  met al  sur f aces;  except  al umi num sur f aces 
need not  be pai nt ed.   Appl y coat i ngs t o c l ean dr y sur f aces.   Cl ean t he 
sur f aces t o r emove dust ,  di r t ,  r ust ,  oi l  and gr ease by wi r e br ushi ng and 
sol vent  degr easi ng pr i or  t o appl i cat i on of  pai nt ,  except  c l ean t o bar e 
met al  on met al  sur f aces subj ect  t o t emper at ur es i n excess of  50 degr ees C.   
Wher e mor e t han one coat  of  pai nt  i s  speci f i ed,  appl y t he second coat  
af t er  t he pr ecedi ng coat  i s t hor oughl y dr y.   Li ght l y sand damaged pai nt i ng 
and r et ouch bef or e appl y i ng t he succeedi ng coat .   Pr ovi de al umi num or  
l i ght  gr ay f i ni sh coat .

3. 7. 1   Temper at ur es l ess t han 50 degr ees C

I mmedi at el y af t er  c l eani ng,  appl y one coat  of  pr et r eat ment  pr i mer  appl i ed 
t o a mi ni mum dr y f i l m t hi ckness of  0. 0076 mm,  one coat  of  pr i mer  appl i ed 
t o a mi ni mum dr y f i l m t hi ckness of  0. 0255 mm;  and t wo coat s of  enamel  
appl i ed t o a mi ni mum dr y f i l m t hi ckness of  0. 0255 mm per  coat  t o met al  
sur f aces subj ect  t o t emper at ur es l ess t han 50 degr ees C.

3. 7. 2   Temper at ur es bet ween 50 and 205 degr ees C

Appl y t wo coat s of  205 degr ees C heat - r esi st i ng enamel  appl i ed t o a t ot al  
mi ni mum t hi ckness of  0. 05 mm t o met al  sur f aces subj ect  t o t emper at ur es 
bet ween 50 and 205 degr ees C.

3. 7. 3   Temper at ur es gr eat er  t han 205 degr ees C

Appl y t wo coat s of   heat - r esi st i ng pai nt  appl i ed t o a t ot al  mi ni mum dr y 
f i l m t hi ckness of  0. 05 mm t o met al  sur f aces subj ect  t o t emper at ur es 
gr eat er  t han 205 degr ees C.

3. 7. 4   Fi ni sh Pai nt i ng

The r equi r ement s f or  f i ni sh pai nt i ng of  i t ems onl y pr i med at  t he f act or y,  
and sur f aces not  speci f i cal l y not ed ot her wi se,  ar e speci f i ed i n Sect i on 
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09 90 00 PAI NTS AND COATI NGS.

3. 7. 5   Col or  Codi ng Scheme f or  Locat i ng Hi dden Ut i l i t y  Component s

Use scheme i n bui l di ngs havi ng suspended gr i d cei l i ngs.   Pr ovi de col or  
codi ng scheme t hat  i dent i f i es poi nt s of  access f or  mai nt enance and 
oper at i on of  component s and equi pment  t hat  ar e not  v i s i bl e f r om t he 
f i ni shed space and ar e accessi bl e f r om t he cei l i ng gr i d,  consi st i ng of  a 
col or  code boar d and col or ed met al  di sks.   Make each col or ed met al  di sk 
appr oxi mat el y 13 mm di amet er  and secur e t o r emovabl e cei l i ng panel s wi t h 
f ast ener s.   I nser t  each f ast ener  i nt o t he cei l i ng panel  so as t o be 
conceal ed f r om vi ew.   Pr ovi de f ast ener s t hat  ar e manual l y r emovabl e 
wi t hout  t he use of  t ool s and t hat  do not  separ at e f r om t he cei l i ng panel s 
when t he panel s ar e dr opped f r om cei l i ng hei ght .   Make i nst al l at i on of  
col or ed met al  di sks f ol l ow compl et i on of  t he f i ni shed sur f ace on whi ch t he 
di sks ar e t o be f ast ened.   Pr ovi de col or  code boar d t hat  i s appr oxi mat el y 
1 m wi de,  750 mm hi gh,  and 13 mm t hi ck.   Make t he boar d of  wood f i ber boar d 
and f r ame under  gl ass or  1. 6 mm t r anspar ent  pl ast i c cover .   Make t he col or  
code symbol s appr oxi mat el y 19 mm i n di amet er  and t he r el at ed l et t er i ng i n 
13 mm hi gh capi t al  l et t er s.   Mount  t he col or  code boar d [ wher e i ndi cat ed]  
[ i n t he mechani cal  or  equi pment  r oom] .   Make t he col or  code syst em as 
i ndi cat ed bel ow:

  
Col or Syst em I t em Locat i on

[ _____] [ _____] [ _____] [ _____]

3. 8   I DENTI FI CATI ON SYSTEMS

Pr ovi de i dent i f i cat i on t ags made of  br ass,  engr aved l ami nat ed pl ast i c,  or  
engr aved anodi zed al umi num,  i ndi cat i ng ser vi ce and i t em number  on al l  
val ves and damper s.   Pr ovi de t ags t hat  ar e 35 mm mi ni mum di amet er  wi t h 
st amped or  engr aved mar ki ngs.   Make i ndent at i ons bl ack f or  r eadi ng 
cl ar i t y.   At t ach t ags t o val ves wi t h No.  12 AWG 2 mm di amet er  
cor r osi on- r esi st ant  st eel  wi r e,  copper  wi r e,  chr ome- pl at ed beaded chai n or  
pl ast i c st r aps desi gned f or  t hat  pur pose.

3. 9   DUCTWORK LEAK TEST

Per f or m duct wor k l eak t est  f or  t he ent i r e ai r  di st r i but i on and exhaust  
syst em,  i ncl udi ng f ans,  coi l s,  [ f i l t er s,  et c. ] [ f i l t er s,  et c.  desi gnat ed as 
st at i c pr essur e Cl ass 750 Pa t hr ough Cl ass 2500 Pa. ]   Pr ovi de t est  
pr ocedur e,  appar at us,  and r epor t  t hat  conf or m t o JI S Z 2330.   The maxi mum 
al l owabl e l eakage r at e i s [ _____]  L/ s.   Compl et e duct wor k l eak t est  wi t h 
sat i sf act or y r esul t s pr i or  t o appl y i ng i nsul at i on t o duct wor k ext er i or  or  
conceal i ng duct wor k.

3. 10   DUCTWORK LEAK TESTS

The r equi r ement s f or  duct wor k l eak t est s ar e speci f i ed i n Sect i on 23 05 93 
TESTI NG,  ADJUSTI NG AND BALANCI NG FOR HVAC.

3. 11   DAMPER ACCEPTANCE TEST

Submi t  t he pr oposed schedul e,  at  l east  2 weeks pr i or  t o t he st ar t  of  
t est .   Oper at e al l  f i r e damper s and smoke damper s under  nor mal  oper at i ng 
condi t i ons,  pr i or  t o t he occupancy of  a bui l di ng t o det er mi ne t hat  t hey 
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f unct i on pr oper l y.   Test  each f i r e damper  equi pped wi t h f usi bl e l i nk by 
havi ng t he f usi bl e l i nk cut  i n pl ace.   Test  dynami c f i r e damper s wi t h t he 
ai r  handl i ng and di st r i but i on syst em r unni ng.   Reset  al l  f i r e damper s wi t h 
t he f usi bl e l i nks r epl aced af t er  accept ance t est i ng.   To ensur e opt i mum 
oper at i on and per f or mance,  i nst al l  t he damper  so i t  i s  squar e and f r ee 
f r om r acki ng.

3. 12   TESTI NG,  ADJUSTI NG,  AND BALANCI NG

The r equi r ement s f or  t est i ng,  adj ust i ng,  and bal anci ng ar e speci f i ed i n 
Sect i on 23 05 93 TESTI NG,  ADJUSTI NG AND BALANCI NG FOR HVAC.   Begi n 
t est i ng,  adj ust i ng,  and bal anci ng onl y when t he ai r  suppl y and 
di st r i but i on,  i ncl udi ng cont r ol s,  has been compl et ed,  wi t h t he except i on 
of  per f or mance t est s.

3. 13   PERFORMANCE TESTS

Af t er  t est i ng,  adj ust i ng,  and bal anci ng i s compl et e as speci f i ed,  t est  
each syst em as a whol e t o see t hat  al l  i t ems per f or m as i nt egr al  par t s of  
t he syst em and t emper at ur es and condi t i ons ar e evenl y cont r ol l ed 
t hr oughout  t he bui l di ng.   Recor d t he t est i ng dur i ng t he appl i cabl e 
season.   Make cor r ect i ons and adj ust ment s as necessar y t o pr oduce t he 
condi t i ons i ndi cat ed or  speci f i ed.   Conduct  capaci t y t est s and gener al  
oper at i ng t est s by an exper i enced engi neer .   Pr ovi de t est s t hat  cover  a 
per i od of  not  l ess t han [ _____]  days f or  each syst em and demonst r at e t hat  
t he ent i r e syst em i s f unct i oni ng accor di ng t o t he speci f i cat i ons.   Make 
coi nci dent al  char t  r ecor di ngs at  poi nt s i ndi cat ed on t he dr awi ngs f or  t he 
dur at i on of  t he t i me per i od and r ecor d t he t emper at ur e at  space 
t her most at s or  space sensor s,  t he humi di t y at  space humi di st at s or  space 
sensor s and t he ambi ent  t emper at ur e and humi di t y i n a shaded and weat her  
pr ot ect ed ar ea.

Submi t  t est  r epor t s f or  t he [ duct wor k l eak t est ,  and]  per f or mance t est s i n 
bookl et  f or m,  upon compl et i on of  t est i ng.   Document  phases of  t est s 
per f or med i ncl udi ng i ni t i al  t est  summar y,  r epai r s/ adj ust ment s made,  and 
f i nal  t est  r esul t s i n t he r epor t s.

3. 14   CLEANI NG AND ADJUSTI NG

Pr ovi de a t empor ar y bypass f or  wat er  coi l s t o pr event  f l ushi ng wat er  f r om 
passi ng t hr ough coi l s.   I nsi de of  [ r oom f an- coi l  uni t s] [ coi l - i nduct i on 
uni t s, ]  [ ai r  t er mi nal  uni t s, ]  [ uni t  vent i l at or s, ]  t hor oughl y c l ean duct s,  
pl enums,  and casi ng of  debr i s and bl ow f r ee of  smal l  par t i c l es of  r ubbi sh 
and dust  and t hen vacuum cl ean bef or e i nst al l i ng out l et  f aces.   Wi pe 
equi pment  c l ean,  wi t h no t r aces of  oi l ,  dust ,  di r t ,  or  pai nt  spot s.   
Pr ovi de t empor ar y f i l t er s pr i or  t o st ar t up of  al l  f ans t hat  ar e oper at ed 
dur i ng const r uct i on,  and pr ovi de new f i l t er s af t er  al l  const r uct i on di r t  
has been r emoved f r om t he bui l di ng,  and t he duct s,  pl enums,  casi ngs,  and 
ot her  i t ems speci f i ed have been vacuum cl eaned.   Per f or m and document  t hat  
pr oper  " I ndoor  Ai r  Qual i t y Dur i ng Const r uct i on"  pr ocedur es have been 
f ol l owed;  pr ovi de document at i on showi ng t hat  af t er  const r uct i on ends,  and 
pr i or  t o occupancy,  new f i l t er s wer e pr ovi ded and i nst al l ed.   Mai nt ai n 
syst em i n t hi s c l ean condi t i on unt i l  f i nal  accept ance.   Pr oper l y l ubr i cat e 
bear i ngs wi t h oi l  or  gr ease as r ecommended by t he manuf act ur er .   Ti ght en 
bel t s t o pr oper  t ensi on.   Adj ust  cont r ol  val ves and ot her  mi scel l aneous 
equi pment  r equi r i ng adj ust ment  t o set t i ng i ndi cat ed or  di r ect ed.   Adj ust  
f ans t o t he speed i ndi cat ed by t he manuf act ur er  t o meet  speci f i ed 
condi t i ons.   Mai nt ai n al l  equi pment  i nst al l ed under  t he cont r act  unt i l  
c l ose out  document at i on i s r ecei ved,  t he pr oj ect  i s  compl et ed and t he 
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bui l di ng has been document ed as benef i c i al l y  occupi ed.

3. 15   RADI ANT PANELS

3. 15. 1   I nst al l at i on

I nst al l  r adi ant  panel s l evel  and pl umb,  mai nt ai ni ng suf f i c i ent  c l ear ance 
f or  nor mal  ser vi ces and mai nt enance.

3. 15. 2   Sol der i ng

When sol der i ng copper  f i t t i ngs at  t he panel ,  a heat  pad wi l l  be used t o 
pr ot ect  t he panel  f i ni sh.

3. 15. 3   Connect i ons

I nst al l  pi pi ng adj acent  t o r adi ant  panel s t o al l ow f or  ser vi ce and 
mai nt enance.

3. 16   OPERATI ON AND MAI NTENANCE

3. 16. 1   Oper at i on and Mai nt enance Manual s

Submi t  [ s i x]  [ _____]  manual s at  l east  2 weeks pr i or  t o f i el d t r ai ni ng.   
Submi t  dat a compl yi ng wi t h t he r equi r ement s speci f i ed i n Sect i on 01 78 23 
OPERATI ON AND MAI NTENANCE DATA.   Submi t  Dat a Package 3 f or  t he i t ems/ uni t s 
l i s t ed under  SD- 10 Oper at i on and Mai nt enance Dat a

3. 16. 2   Oper at i on And Mai nt enance Tr ai ni ng

Conduct  a t r ai ni ng cour se f or  t he member s of  t he oper at i ng st af f  as 
desi gnat ed by t he Cont r act i ng Of f i cer .    Make t he t r ai ni ng per i od consi st  
of  a t ot al  of  [ _____]  hour s of  nor mal  wor ki ng t i me and st ar t  i t  af t er  al l  
wor k speci f i ed her ei n i s f unct i onal l y compl et ed and t he Per f or mance Test s 
have been appr oved.   Conduct  f i el d i nst r uct i on t hat  cover s al l  of  t he 
i t ems cont ai ned i n t he Oper at i on and Mai nt enance Manual s as wel l  as 
demonst r at i ons of  r out i ne mai nt enance oper at i ons.   Submi t  t he pr oposed 
On- si t e Tr ai ni ng schedul e concur r ent l y wi t h t he Oper at i on and Mai nt enance 
Manual s and at  l east  14 days pr i or  t o conduct i ng t he t r ai ni ng cour se.

         - -  End of  Sect i on - -
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SECTI ON 23 64 10

WATER CHI LLERS,  VAPOR COMPRESSI ON TYPE
11/ 16

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S B 1518 ( 2013)  Rol l i ng Bear i ngs- Dynami c Load 
Rat i ngs and Rat i ng Li f e

JI S B 1521 ( 2012)  Rol l i ng Bear i ngs- Deep Gr oove Bal l  
Bear i ngs

JI S B 1534 ( 2013)  Rol l i ng Bear i ngs- Taper ed Rol l er  
Bear i ngs

JI S B 6801 ( 2003)  Manual  Bl owpi pes f or  Wel di ng,  
Cut t i ng and Heat i ng

JI S B 8608 ( 1994)  Ref r i ger at i ng Syst ems- Test  
Met hods- Gener al  Requi r ement s

JI S B 8267 ( 2015)  Const r uct i on of  Pr essur e Vessel

JI S B 8613 ( 1994)  Wat er  Chi l l i ng Uni t

JI S B 8623 ( 2002)  Test i ng Met hods of  Ref r i ger ant  
Condensi ng Uni t s

JI S C 4212 ( 2010;  R 2022)  Low- Vol t age Thr ee- Phase 
Squi r r el - Cage Hi gh- Ef f i c i ency I nduct i on 
Mot or s ( Amendment  1)

JI S F 0602 ( 1995)  Shi pbui l di ng- Non- Asbest os Gasket s 
t o Car go Pi pi ng Syst em- Appl i cat i on St andar d

JI S G 3101 ( 2020)  Rol l ed St eel s f or  Gener al  St r uct ur e

JI S G 3302 ( 2022)  Hot  Di p Zi nc Coat ed St eel  Sheet  and 
St r i p

JI S H 8641 ( 2021)  Hot  Di p Gal vani zed Coat i ngs

JI S Z 2371 ( 2015)  Met hods of  Sal t  Spr ay Test i ng

MI NI STRY OF LAND,  I NFRASTRUCTURE,  TRANSPORT AND TOURI SM ( MLI T)

MLI T- M ( 2019)  Publ i c Bui l di ng Const r uct i on 
St andar d Speci f i cat i on
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THE JAPAN REFRI GERATI ON AND AI R CONDI TI ONI NG I NDUSTRY ASSOCI ATI ON 
( JRAI A)

JRA JRA St andar d

1. 2   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  Cont r act or  Qual i t y Cont r ol  
appr oval  or  f or  i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng t he 
" G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  f or  
t he Gover nment .   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 01 33 00 
SUBMI TTAL PROCEDURES:

SD- 03 Pr oduct  Dat a

Wat er  Chi l l er ;  G

Wat er  Chi l l er  -  Fi el d Accept ance Test  Pl an

SD- 06 Test  Repor t s

Fi el d Accept ance Test i ng

Wat er  Chi l l er  -  Fi el d Accept ance Test  Repor t

Syst em Per f or mance Test s

SD- 07 Cer t i f i cat es

Ref r i ger at i on Syst em;  

SD- 10 Oper at i on and Mai nt enance Dat a

Oper at i on and Mai nt enance Manual s

1. 3   CERTI FI CATI ONS

1. 3. 1   Ozone Depl et i ng Subst ances Techni c i an Cer t i f i cat i on

Al l  t echni c i ans wor ki ng on equi pment  t hat  cont ai n ozone depl et i ng 
r ef r i ger ant s must  be cer t i f i ed Techni c i an t o meet  r equi r ement s i n 
Ref r i ger ant  Handl i ng Techni c i an ( Rei bai - Fur onr ui - Tor i at sukai  Gi j ut susha)  
under  Japan Ref r i ger at i on and Ai r - Condi t i oni ng I ndust r y Associ at i on.    
Pr ovi de copi es of  t echni c i an cer t i f i cat i ons t o t he Cont r act i ng Of f i cer  at  
l east  14 cal endar  days pr i or  t o wor k on any equi pment  cont ai ni ng t hese 
r ef r i ger ant s.

1. 4   SAFETY REQUI REMENTS

Exposed movi ng par t s,  par t s t hat  pr oduce hi gh oper at i ng t emper at ur e,  par t s 
whi ch may be el ect r i cal l y ener gi zed,  and par t s t hat  may be a hazar d t o 
oper at i ng per sonnel  must  be i nsul at ed,  f ul l y  encl osed,  guar ded,  or  f i t t ed 
wi t h ot her  t ypes of  saf et y devi ces.   Saf et y devi ces must  be i nst al l ed so 
t hat  pr oper  oper at i on of  equi pment  i s not  i mpai r ed.   Wel di ng and cut t i ng 
saf et y r equi r ement s must  be i n accor dance wi t h JI S B 6801.
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1. 5   DELI VERY,  STORAGE,  AND HANDLI NG

St or ed i t ems must  be pr ot ect ed f r om t he weat her ,  humi di t y and t emper at ur e 
var i at i ons,  di r t  and dust ,  or  ot her  cont ami nant s.   Pr oper  pr ot ect i on and 
car e of  al l  mat er i al  bot h bef or e and dur i ng i nst al l at i on wi l l  be t he 
Cont r act or ' s r esponsi bi l i t y .   Any mat er i al s f ound t o be damaged must  be 
r epl aced at  t he Cont r act or ' s expense.   Dur i ng i nst al l at i on,  pi pi ng and 
si mi l ar  openi ngs must  be capped t o keep out  di r t  and ot her  f or ei gn mat t er .

1. 6   PROJECT REQUI REMENTS

1. 6. 1   Ver i f i cat i on of  Di mensi ons

The Cont r act or  must  become f ami l i ar  wi t h al l  det ai l s of  t he wor k,  ver i f y 
al l  di mensi ons i n t he f i el d,  and advi se t he Cont r act i ng Of f i cer  of  any 
di scr epancy bef or e per f or mi ng any wor k.

PART 2   PRODUCTS

2. 1   STANDARD COMMERCI AL PRODUCTS

Mat er i al s and equi pment  wi l l  be st andar d Commer ci al  cat al oged pr oduct s of  
a manuf act ur er  r egul ar l y engaged i n t he manuf act ur i ng of  such pr oduct s,  
whi ch ar e of  a s i mi l ar  mat er i al ,  desi gn and wor kmanshi p.   These pr oduct s 
must  have a t wo year  r ecor d of  sat i sf act or y f i el d ser vi ce pr i or  t o bi d 
openi ng.   The t wo year  r ecor d of  ser vi ce must  i ncl ude appl i cat i ons of  
equi pment  and mat er i al s under  s i mi l ar  c i r cumst ances and of  s i mi l ar  s i ze.   
Pr oduct s havi ng l ess t han a t wo year  r ecor d of  sat i sf act or y f i el d ser vi ce 
wi l l  be accept abl e i f  a cer t i f i ed r ecor d of  sat i sf act or y f i el d ser vi ce f or  
not  l ess t han 6000 hour s can be shown.   The 6000 hour  ser vi ce r ecor d must  
not  i ncl ude any manuf act ur er ' s pr ot ot ype or  f act or y t est i ng.   Sat i sf act or y 
f i el d ser vi ce must  have been compl et ed by a pr oduct  t hat  has been,  and 
pr esent l y i s bei ng sol d or  of f er ed f or  sal e on t he commer ci al  mar ket  
t hr ough t he f ol l owi ng copyr i ght ed means:   adver t i sement s,  manuf act ur er ' s 
cat al ogs,  or  br ochur es.  Equi val ent  shal l  be suppor t ed by a pr oduct  
r epr esent at i ve and ser vi ce or gani zat i on l ocat ed i n Japan

2. 2   MANUFACTURER' S STANDARD NAMEPLATES

[ Maj or  equi pment  i ncl udi ng chi l l er s,  compr essor s,  compr essor  dr i ver s,  
condenser s,  wat er  cool er s,  r ecei ver s,  r ef r i ger ant  l eak det ect or s,  heat  
exchanges,  f ans,  and mot or s must  have t he manuf act ur er ' s name,  addr ess,  
t ype or  st y l e,  model  or  ser i al  number ,  and cat al og number  on a pl at e 
secur ed t o t he i t em of  equi pment .   Pl at es must  be dur abl e and l egi bl e 
t hr oughout  equi pment  l i f e.   Pl at es must  be f i xed i n pr omi nent  l ocat i ons 
wi t h nonf er r ous scr ews or  bol t s. ]

[ Namepl at es ar e r equi r ed on maj or  component s i f  t he manuf act ur er  needs t o 
pr ovi de speci f i c  engi neer i ng and manuf act ur i ng i nf or mat i on per t ai ni ng t o 
t he par t i cul ar  component .   Shoul d r epl acement  of  t hi s component  be 
r equi r ed,  namepl at e i nf or mat i on wi l l  i nsur e cor r ect  oper at i on of  t he uni t  
af t er  r epl acement  of  t hi s component . ]

2. 3   ELECTRI CAL WORK

a.   Pr ovi de mot or s,  cont r ol l er s,  i nt egr al  di sconnect s,  cont act or s,  and 
cont r ol s wi t h t hei r  r espect i ve pi eces of  equi pment ,  except  cont r ol l er s 
i ndi cat ed as par t  of  mot or  cont r ol  cent er s.   Pr ovi de el ect r i cal  
equi pment ,  i ncl udi ng mot or s and wi r i ng,  as speci f i ed i n Sect i on 
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26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM.   Manual  or  aut omat i c cont r ol  
and pr ot ect i ve or  s i gnal  devi ces r equi r ed f or  t he oper at i on speci f i ed 
and cont r ol  wi r i ng r equi r ed f or  cont r ol s and devi ces speci f i ed,  but  
not  shown,  must  be pr ovi ded.   For  packaged equi pment ,  t he manuf act ur er  
must  pr ovi de cont r ol l er s i ncl udi ng t he r equi r ed moni t or s and t i med 
r est ar t .

b.   For  s i ngl e- phase mot or s,  pr ovi de hi gh- ef f i c i ency t ype,  
f r act i onal - hor sepower  al t er nat i ng- cur r ent  mot or s,  i ncl udi ng mot or s 
t hat  ar e par t  of  a syst em,  i n accor dance wi t h JI S C 4212.

c.   For  pol yphase mot or s,  pr ovi de squi r r el - cage medi um i nduct i on mot or s,  
i ncl udi ng mot or s t hat  ar e par t  of  a syst em,  and t hat  meet  t he 
ef f i c i ency r at i ngs f or  pr emi um ef f i c i ency mot or s i n accor dance wi t h 
JI S C 4212.

d.   Pr ovi de mot or s i n accor dance wi t h JI S C 4212 and of  suf f i c i ent  s i ze t o 
dr i ve t he l oad at  t he speci f i ed capaci t y wi t hout  exceedi ng t he 
namepl at e r at i ng of  t he mot or .   Mot or s must  be r at ed f or  cont i nuous 
dut y wi t h t he encl osur e speci f i ed.   Mot or  dut y r equi r ement s must  al l ow 
f or  maxi mum f r equency st ar t - st op oper at i on and mi ni mum encount er ed 
i nt er val  bet ween st ar t  and st op.   Mot or  t or que must  be capabl e of  
accel er at i ng t he connect ed l oad wi t hi n 20 seconds wi t h 80 per cent  of  
t he r at ed vol t age mai nt ai ned at  mot or  t er mi nal s dur i ng one st ar t i ng 
per i od.   Pr ovi de mot or  st ar t er s compl et e wi t h t her mal  over l oad 
pr ot ect i on and ot her  necessar y appur t enances.   [ Mot or  bear i ngs must  be 
f i t t ed wi t h gr ease suppl y f i t t i ngs and gr ease r el i ef  t o out si de of  t he 
encl osur e. ]   Mot or  encl osur e t ype may be ei t her  TEAO or  TEFC.

2. 4   SELF- CONTAI NED WATER CHI LLERS,  VAPOR COMPRESSI ON TYPE

Unl ess necessar y f or  del i ver y pur poses,  uni t s must  be assembl ed,  
l eak- t est ed,  char ged ( r ef r i ger ant  and oi l ) ,  and adj ust ed at  t he f act or y.   
I n l i eu of  del i ver y const r ai nt s,  a chi l l er  may be assembl ed,  l eak- t est ed,  
char ged ( r ef r i ger ant  and oi l ) ,  and adj ust ed at  t he j ob s i t e by a f act or y 
r epr esent at i ve.   Uni t  component s del i ver ed separ at el y must  be seal ed and 
char ged wi t h a ni t r ogen hol di ng char ge.   Par t s wei ghi ng 23 kg or  mor e 
whi ch must  be r emoved f or  i nspect i on,  c l eani ng,  or  r epai r ,  such as mot or s,  
gear  boxes,  cyl i nder  heads,  casi ng t ops,  condenser ,  and cool er  heads,  must  
have l i f t i ng eyes or  l ugs.   Chi l l er  must  be pr ovi ded wi t h a s i ngl e poi nt  
wi r i ng connect i on f or  i ncomi ng power  suppl y.   Chi l l er ' s condenser  and 
wat er  cool er  must  be pr ovi ded wi t h [ st andar d]   wat er  boxes wi t h [ gr ooved 
mechani cal ]  [ f l anged]  [ wel ded]  connect i ons.

2. 4. 1   Scr ol l ,  Reci pr ocat i ng,  or  Rot ar y Scr ew Type

Chi l l er  must  be cer t i f i ed f or  per f or mance per  JI S B 8613.  The chi l l er ' s 
per f or mance must  be r at ed i n accor dance wi t h JI S B 8613.  Chi l l er  must  
conf or m t o  Japanese Ref r i ger at i on Saf et y Regul at i ons 
( Ni hon- Rei t ou- Hoan- Ki soku) .  As a mi ni mum,  chi l l er  must  i ncl ude t he 
f ol l owi ng component s as def i ned i n par agr aph CHI LLER COMPONENTS.

a.   Ref r i ger ant  and oi l

b.   St r uct ur al  base

c.   Chi l l er  r ef r i ger ant  c i r cui t

d.   Cont r ol s package
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e.   Scr ol l ,  r eci pr ocat i ng,  or  r ot ar y scr ew compr essor

f .   Compr essor  dr i ver ,  [ el ect r i c mot or ]  [ gas- engi ne]

g.   Compr essor  dr i ver  connect i on

h.   Wat er  cool er  ( evapor at or )

i .   [ Ai r ] [ Wat er ] - cool ed condenser  coi l

j .   Heat  r ecover y condenser

k.   Recei ver

l .   Tool s

2. 4. 2   Cent r i f ugal  or  Rot ar y Scr ew Type

Chi l l er  must  be cer t i f i ed f or  per f or mance per  JI S B 8613.  The chi l l er ' s 
per f or mance must  be r at ed i n accor dance wi t h JI S B 8613.  Chi l l er  must  
conf or m t o Japanese Ref r i ger at i on Saf et y Regul at i ons 
( Ni hon- Rei t ou- Hoan- Ki soku) .  As a mi ni mum,  chi l l er  must  i ncl ude t he 
f ol l owi ng component s as def i ned i n par agr aph CHI LLER COMPONENTS.

a.   Ref r i ger ant  and oi l

b.   St r uct ur al  base

c.   Chi l l er  r ef r i ger ant  c i r cui t

d.   Cont r ol s package

e.   Cent r i f ugal  or  r ot ar y scr ew compr essor

f .   Compr essor  dr i ver ,  [ el ect r i c mot or ]  [ gas- engi ne]  [ st eam t ur bi ne]

g.   Compr essor  dr i ver  connect i on

h.   Wat er  cool er  ( evapor at or )

i .   [ Ai r ] [ Wat er ] - cool ed condenser  coi l

j .   Heat  r ecover y condenser  coi l

k.   Recei ver

l .   Pur ge syst em f or  chi l l er s whi ch oper at e bel ow at mospher i c pr essur e

m.   Tool s

2. 5   SPLI T- SYSTEM WATER CHI LLER,  VAPOR COMPRESSI ON TYPE

Tot al  chi l l er  syst em must  be cer t i f i ed f or  per f or mance per  JI S B 8613.   
I ndi v i dual  chi l l er  component s must  be const r uct ed and r at ed i n accor dance 
wi t h t he appl i cabl e JRA st andar ds.   Chi l l er  syst em must  conf or m t o  
Japanese Ref r i ger at i on Saf et y Regul at i ons ( Ni hon- Rei t ou- Hoan- Ki soku) .  The 
const r uct i on of  chi l l er  must  be MLI T- M compl i ant .   The manuf act ur er  must  
pr ovi de cer t i f i cat i on of  compl i ance.   Chi l l er  must  be assembl ed,  
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l eak- t est ed,  char ged ( r ef r i ger ant  and oi l ) ,  and adj ust ed at  t he j ob s i t e 
i n st r i ct  accor dance wi t h manuf act ur er ' s r ecommendat i ons.   Uni t  assembl y 
must  be compl et ed i n st r i ct  accor dance wi t h manuf act ur er ' s 
r ecommendat i ons.   Chi l l er  must  oper at e wi t hi n capaci t y r ange and speed 
r ecommended by t he manuf act ur er .   Par t s wei ghi ng 23 kg or  mor e whi ch must  
be r emoved f or  i nspect i on,  c l eani ng,  or  r epai r ,  must  have l i f t i ng eyes or  
l ugs.  Chi l l er  must  i ncl ude al l  cust omar y auxi l i ar i es deemed necessar y by 
t he manuf act ur er  f or  saf e,  cont r ol l ed,  aut omat i c oper at i on of  t he 
equi pment .  Chi l l er ' s wat er  cool er  must  be pr ovi ded wi t h [ st andar d]  
[ mar i ne]  wat er  boxes wi t h [ gr ooved mechani cal ]  [ f l anged]  [ wel ded]  
connect i ons.  Chi l l er s must  oper at e at  par t i al  l oad condi t i ons wi t hout  
i ncr eased vi br at i on over  nor mal  v i br at i on at  f ul l  l oad,  and must  be 
capabl e of  cont i nuous oper at i on down t o mi ni mum capaci t y.   As a mi ni mum,  
chi l l er  must  i ncl ude t he f ol l owi ng component s as def i ned i n par agr aph 
CHI LLER COMPONENTS.

a.   Ref r i ger ant  and oi l

b.   St r uct ur al  base

c.   Chi l l er  r ef r i ger ant  c i r cui t

d.   Cont r ol s package

e.   Recei ver

f .   Tool s

2. 5. 1   Compr essor - Chi l l er  Uni t

As a mi ni mum,  t he compr essor - chi l l er  uni t  must  i ncl ude t he f ol l owi ng 
component s as def i ned i n par agr aph CHI LLER COMPONENTS.

a.   Scr ol l ,  r eci pr ocat i ng,  or  r ot ar y scr ew compr essor

b.   Compr essor  dr i ver ,  el ect r i c mot or

c.   Compr essor  dr i ver  connect i on

d.   Wat er  cool er  ( evapor at or )

2. 5. 2   Condensi ng Uni t

As a mi ni mum,  t he condensi ng uni t  must  i ncl ude t he f ol l owi ng component s as 
def i ned i n par agr aph CHI LLER COMPONENTS.

a.   Scr ol l ,  r eci pr ocat i ng,  or  r ot ar y scr ew compr essor

b.   Compr essor  dr i ver ,  el ect r i c mot or

c.   Compr essor  dr i ver  connect i on

d.   Ai r  or  wat er  cool ed condenser

2. 5. 3   Remot e Ai r - Cool ed Condenser

Condenser  must  be a f act or y- f abr i cat ed and assembl ed uni t ,  consi st i ng of  
coi l s,  f ans,  and condenser  f an mot or s.  Condenser  must  be r at ed i n 
accor dance wi t h JI S B 8623.  [ Unl ess t he condenser  coi l  i s  compl et el y 
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pr ot ect ed t hr ough i nher ent  desi gn,  l ouver ed panel  coi l  guar ds must  be 
pr ovi ded by t he manuf act ur er  t o pr event  physi cal  damage t o t he coi l . ]   
Manuf act ur er  must  cer t i f y t hat  t he condenser  and associ at ed equi pment  ar e 
desi gned f or  t he submi t t ed condensi ng t emper at ur e.  For  desi gn condi t i ons,  
i f  mat ched combi nat i on cat al og r at i ngs mat chi ng r emot e condenser s t o 
compr essor s ar e not  avai l abl e,  t he Cont r act or  must  f ur ni sh a cr osspl ot t i ng 
of  t he gr oss heat  r ej ect i on of  t he condenser  agai nst  t he gr oss heat  
r ej ect i on of  t he compr essor ,  f or  t he desi gn condi t i ons t o show t he 
compat i bi l i t y  of  t he equi pment  f ur ni shed.

2. 5. 3. 1   Condenser  Casi ng

Condenser  casi ng must  be al umi num not  l ess t han [ 1. 016]  [ 2. 032]  mm or  
hot - di p gal vani zed st eel  not  l i ght er  t han 18 gauge 1. 311 mm or  JI S G 3302.   
[ Condenser s havi ng hor i zont al  ai r  di schar ge must  be pr ovi ded wi t h 
di schar ge baf f l e t o di r ect  ai r  upwar d,  const r uct ed of  t he same mat er i al  
and t hi ckness as t he casi ng] .

2. 5. 3. 2   Coi l

[ Condenser  coi l  must  be of  t he ext ended- sur f ace f i n- and- t ube t ype and must  
be const r uct ed of  seaml ess [ copper ]  [ or ]  t ubes wi t h compat i bl e [ copper ]  
[ or ]  [ al umi num]  f i ns.   Fi ns must  be sol der ed or  mechani cal l y bonded t o t he 
t ubes and i nst al l ed i n a met al  casi ng.   Coi l s must  be ci r cui t ed and si zed 
f or  a mi ni mum of  3 degr ees C subcool i ng and f ul l  pumpdown capaci t y.   Coi l  
must  be f act or y l eak and pr essur e t est ed af t er  assembl y i n accor dance wi t h 
or  i n Japanese Ref r i ger at i on Saf et y Regul at i ons ( Ni hon- Rei t ou- Hoan- Ki soku)  
f or  Japanese St andar d pr oduct ] [ The condenser  coi l  must  be of  t he 
mi cr ochannel  heat  exchanger  t echnol ogy ( MCHX)  t ype consi st i ng of  a ser i es 
of  f l at  t ubes cont ai ni ng a ser i es of  mul t i pl e,  par al l el  f l ow mi cr ochannel s 
l ayer ed bet ween t he r ef r i ger ant  mani f ol ds i n a t wo- pass ar r angement .   
Pr ovi de coi l s const r uct ed of  al umi num al l oys f or  f i ns,  t ubes,  and 
mani f ol ds.   Coi l  must  be f act or y l eak and pr essur e t est ed af t er  assembl y 
i n accor dance wi t h Japanese Ref r i ger at i on Saf et y Regul at i ons 
( Ni hon- Rei t ou- Hoan- Ki soku)  f or  Japanese pr oduct . ]

Coi l  must  be ent i r el y coat ed i n accor dance wi t h t he r equi r ement s of  
par agr aph COI L CORROSI ON PROTECTI ON.

2. 5. 3. 3   Fans

Pr ovi de pr opel l er  t ype f ans as best  sui t ed f or  t he appl i cat i on.  Fans must  
be di r ect .   Fans must  be st at i cal l y and dynami cal l y bal anced.

2. 5. 3. 4   Condenser  Si z i ng

Si ze condenser s f or  f ul l  capaci t y at  16. 67 degr ees C t emper at ur e 
di f f er ence bet ween ent er i ng out si de ai r  and condensi ng r ef r i ger ant .   
Subcool i ng must  not  be consi der ed i n det er mi ni ng compr essor  and condenser  
capaci t i es.   For  desi gn condi t i ons,  submi t  a cr oss- pl ot  of  net  
r ef r i ger at i on ef f ect  of  compr essor  t o est abl i sh net  r ef r i ger at i on ef f ect  
and compat i bi l i t y   or  JI S B 8608 of  equi pment  f ur ni shed.

2. 5. 3. 5   Low Ambi ent  Cont r ol

Pr ovi de f act or y mount ed head pr essur e cont r ol  f or  oper at i on dur i ng l ow 
ambi ent  condi t i ons.   Head pr essur e must  be cont r ol l ed by [ f an cycl i ng, ]  
[ f an speed cont r ol , ] .   Low ambi ent  cont r ol  must  per mi t  compr essor  
oper at i on bel ow[ 4. 4 degr ees C] [ [ _____]  degr ees C] .
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2. 5. 3. 6   Hi gh Ambi ent  Unl oadi ng

Pr ovi de unl oadi ng capabi l i t y  t o al l ow oper at i on i n hi gh ambi ent  condi t i ons 
[ [ _____]  degr ees C]  above desi gn condi t i ons.

2. 5. 4   Remot e Wat er - Cool ed Condenser

Condenser  must  be a f act or y- f abr i cat ed and assembl ed uni t  const r uct ed and 
r at ed i n accor dance wi t h JI S B 8623.   Condenser  may be of  ei t her  t he 
shel l - and- coi l  or  shel l - and- t ube t ype desi gn.   Condenser ' s r ef r i ger ant  
s i de must  be desi gned and f act or y pr essur e t est ed t o compl y wi t h i n 
accor dance wi t h Japanese Ref r i ger at i on Saf et y Regul at i ons 
( Ni hon- Rei t ou- Hoan- Ki soku)  f or  Japanese st andar d.   Condenser ' s wat er  s i de 
must  be desi gned and f act or y pr essur e t est ed.   Condenser s must  be compl et e 
wi t h pr essur e r el i ef  val ve or  r upt ur e di sk,  wat er  dr ai n connect i ons,  
r ef r i ger ant  char gi ng val ve,  r ef r i ger ant  val ves,  l i qui d- l evel  i ndi cat i ng 
devi ces,  and st and or  saddl e.   Low pr essur e r ef r i ger ant  condenser  must  be 
pr ovi ded wi t h a pur ge val ve l ocat ed at  t he hi ghest  poi nt  i n t he condenser  
t o pur ge non- condensi bl es t r apped i n t he condenser .   Condenser  shel l  must  
be const r uct ed of  seaml ess or  wel ded st eel .  Coi l  bundl es must  be t ot al l y 
r emovabl e and ar r anged t o dr ai n compl et el y.   Tubes may be ei t her  seaml ess 
copper ,  pl ai n,  i nt egr al l y f i nned wi t h smoot h bor e or  i nt egr al l y f i nned 
wi t h enhanced bor e.   Each t ube must  be i ndi v i dual l y r epl aceabl e,  except  
f or  t he coaxi al  t ubes.   Tubes must  be i nst al l ed i nt o car bon mi l d st eel  
t ube sheet s by r ol l i ng.   Tube baf f l es must  be pr oper l y spaced t o pr ovi de 
adequat e t ube suppor t  and cr oss f l ow.   Condenser  per f or mance must  be based 
on wat er  vel oci t i es per  JI S B 8623 and a f oul i ng f act or  per  JI S B 8613.   
Wat er - cool ed condenser s may be used f or  r ef r i ger ant  st or age i n l i eu of  a 
separ at e l i qui d r ecei ver ,  i f  t he condenser  st or age capaci t y i s 20 per cent  
i n excess of  t he f ul l y  char ged syst em f or  r emot e wat er  cool ed condenser s.   
As a mi ni mum,  t he condenser  must  i ncl ude t he f ol l owi ng component s as 
def i ned i n par agr aph CHI LLER COMPONENTS.

a.   Li qui d- l evel  i ndi cat i ng devi ces.

b.   Compani on f l anges,  bol t s,  and gasket s f or  f l anged wat er  connect i ons.

2. 6   CHI LLER COMPONENTS

2. 6. 1   Ref r i ger ant  and Oi l

Ref r i ger ant s must  be one of  t he f l uor ocar bon gases.   Ref r i ger ant s must  
have number  desi gnat i ons and saf et y c l assi f i cat i ons i n accor dance wi t h 
Japanese Ref r i ger at i on Saf et y Regul at i ons ( Ni hon- Rei t ou- Hoan- Ki soku)  f or  
Japanese st andar d.   CFC- based r ef r i ger ant s ar e pr ohi bi t ed.   Ref r i ger ant s 
must  have an Ozone Depl et i on Pot ent i al  ( ODP)  no gr eat er  t han 0. 0,  wi t h t he 
except i on of  R- 123.   Pr ovi de SDS sheet s f or  al l  r ef r i ger ant s.

2. 6. 2   St r uct ur al  Base

Chi l l er  and i ndi v i dual  chi l l er  component s must  be pr ovi ded wi t h a 
f act or y- mount ed st r uct ur al  st eel  base ( wel ded or  bol t ed)  or  suppor t  
l egs.    Chi l l er  and i ndi v i dual  chi l l er  component s must  be i sol at ed f r om 
t he bui l di ng st r uct ur e by means of  [ mol ded neopr ene i sol at i on pads. ]  
[ v i br at i on i sol at or s wi t h publ i shed l oad r at i ngs.   Vi br at i on i sol at or s 
must  have i sol at i on char act er i st i cs as r ecommended by t he manuf act ur er  f or  
t he uni t  suppl i ed and t he ser vi ce i nt ended. ]
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2. 6. 3   Chi l l er  Ref r i ger ant  Ci r cui t

Chi l l er  r ef r i ger ant  c i r cui t  must  be compl et el y pi ped and f act or y l eak 
t est ed i n accor dance wi t h Japanese Ref r i ger at i on Saf et y Regul at i ons 
( Ni hon- Rei t ou- Hoan- Ki soku)  f or  Japanese st andar d.   [ For  mul t i compr essor  
uni t s,  not  l ess t han 2 i ndependent  r ef r i ger ant  c i r cui t s must  be pr ovi ded.   
] Ci r cui t  must  i ncl ude as a mi ni mum a [ combi nat i on f i l t er  and dr i er , ]  
combi nat i on s i ght  gl ass and moi st ur e i ndi cat or ,  an el ect r oni c or  
t her most at i c expansi on val ve wi t h ext er nal  equal i zer  or  f l oat  val ve,  
char gi ng por t s,  compr essor  ser vi ce val ves f or  f i el d- ser vi ceabl e 
compr essor s,  and super heat  adj ust ment .

2. 6. 4   Cont r ol s Package

Pr ovi de chi l l er s wi t h a compl et e [ f act or y- mount ed]  [ r emot e- mount ed wher e 
i ndi cat ed] ,  mi cr opr ocessor  based oper at i ng and saf et y cont r ol  syst em.   
Cont r ol s package must  cont ai n as a mi ni mum a di gi t al  di spl ay,  an 
on- aut o- of f  swi t ch,  [ mot or  st ar t er s, ]  [ var i abl e f r equency mot or  
cont r ol l er , ]  [ di sconnect  swi t ches, ]  power  wi r i ng,  and cont r ol  wi r i ng.   
Cont r ol s package must  pr ovi de oper at i ng cont r ol s,  moni t or i ng capabi l i t i es,  
pr ogr ammabl e set poi nt s,  saf et y cont r ol s,  and [ BAS]  [ UMCS]  i nt er f aces as 
def i ned bel ow.

2. 6. 4. 1   Oper at i ng Cont r ol s

Chi l l er  must  be pr ovi ded wi t h t he f ol l owi ng adj ust abl e oper at i ng cont r ol s 
as a mi ni mum.

a.   Leavi ng chi l l ed wat er  t emper at ur e cont r ol

b.   Adj ust abl e t i mer  or  aut omat ed cont r ol s t o pr event  a compr essor  f r om 
shor t  cycl i ng

c.   Aut omat i c l ead/ l ag cont r ol s ( adj ust abl e)  f or  mul t i - compr essor  uni t s

d.   Load l i mi t i ng

e.   Syst em capaci t y cont r ol  t o adj ust  t he uni t  capaci t y i n accor dance wi t h 
t he syst em l oad and t he pr ogr ammabl e set poi nt s.   Cont r ol s must  
aut omat i cal l y r e- cycl e t he chi l l er  on power  i nt er r upt i on.

f .   St ar t up and head pr essur e cont r ol s t o al l ow syst em oper at i on at  al l  
ambi ent  t emper at ur es down t o [ _____]  degr ees C.

[ g.   Fan sequenci ng f or  ai r - cool ed condenser

] 2. 6. 4. 2   Moni t or i ng Capabi l i t i es

Dur i ng nor mal  oper at i ons,  t he cont r ol  syst em must  be capabl e of  moni t or i ng 
and di spl ayi ng t he f ol l owi ng oper at i ng par amet er s.   Access and oper at i on 
of  di spl ay must  not  r equi r e openi ng or  r emovi ng any panel s or  door s.

a.   Ent er i ng and l eavi ng chi l l ed wat er  t emper at ur es

b.    [ Ent er i ng and l eavi ng chi l l ed wat er  pr essur e] [ Chi l l ed wat er  f l ow]

c.    [ Ent er i ng and l eavi ng condenser  wat er  pr essur e] [ Condenser  wat er  f l ow]

d.   Sel f  di agnost i c
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e.   Oper at i on st at us

f .   Oper at i ng hour s

g.   Number  of  st ar t s

h.   Compr essor  st at us ( on or  of f )

i .   Compr essor  l oad ( per cent )

j .   Ref r i ger ant  di schar ge and suct i on pr essur es

k.   Magnet i c bear i ng l evi t at i on st at us ( i f  appl i cabl e)

l .    Magnet i c bear i ng t emper at ur es ( i f  appl i cabl e)

m.   Oi l  pr essur e

n.   Condenser  wat er  ent er i ng and l eavi ng t emper at ur es

o.   Number  of  pur ge cycl es over  t he l ast  7 days

2. 6. 4. 3   Conf i gur abl e Set poi nt s

The cont r ol  syst em must  be capabl e of  bei ng conf i gur ed di r ect l y at  t he 
uni t ' s  i nt er f ace panel .  [  No par amet er s may be capabl e of  bei ng changed 
wi t hout  f i r st  ent er i ng a secur i t y access code.  ]  The pr ogr ammabl e 
set poi nt s must  i ncl ude t he f ol l owi ng as a mi ni mum:

a.   Leavi ng Chi l l ed Wat er  Temper at ur e

b.   Leavi ng Condenser  Wat er  Temper at ur e

c.   Ti me Cl ock/ Cal endar  Dat e

2. 6. 4. 4   Saf et y Cont r ol s wi t h Manual  Reset

Chi l l er  must  be pr ovi ded wi t h t he f ol l owi ng saf et y cont r ol s whi ch 
aut omat i cal l y shut down t he chi l l er  and whi ch r equi r e manual  r eset .

a.   Low chi l l ed wat er  t emper at ur e pr ot ect i on

b.   Hi gh condenser  r ef r i ger ant  di schar ge pr essur e pr ot ect i on

c.   Low evapor at or  pr essur e pr ot ect i on

d.   Chi l l ed wat er  f l ow det ect i on

e.   Hi gh mot or  wi ndi ng t emper at ur e pr ot ect i on

f .   Low oi l  f l ow pr ot ect i on i f  appl i cabl e

g.   Magnet i c bear i ng cont r ol l er  ( MBC) ,  I nt er nal  f aul t  ( i f  appl i cabl e)

h.   MBC,  Hi gh bear i ng t emper at ur e ( i f  appl i cabl e)

i .   MBC,  Communi cat i on f aul t  ( i f  appl i cabl e)
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j .   MBC,  Power  suppl y f aul t  ( i f  appl i cabl e)

k.   Mot or  cur r ent  over l oad and phase l oss pr ot ect i on

2. 6. 4. 5   Saf et y Cont r ol s wi t h Aut omat i c Reset

Chi l l er  must  be pr ovi ded wi t h t he f ol l owi ng saf et y cont r ol s whi ch 
aut omat i cal l y shut down t he chi l l er  and whi ch pr ovi de aut omat i c r eset .

a.   Over / under  vol t age pr ot ect i on

b.   Chi l l ed wat er  f l ow i nt er l ock

c.   MBC,  Vi br at i on ( i f  appl i cabl e)

d.   MBC,  No l evi t at i on ( i f  appl i cabl e)

e.   Phase r ever sal  pr ot ect i on

2. 6. 4. 6   Remot e Al ar m

Dur i ng t he i ni t i at i on of  a saf et y shut down,  a chi l l er ' s cont r ol  syst em 
must  be capabl e of  act i vat i ng a r emot e al ar m bel l .   I n coor di nat i on wi t h 
t he chi l l er ,  t he Cont r act or  must  pr ovi de an al ar m ci r cui t  ( i ncl udi ng 
t r ansf or mer  i f  appl i cabl e)  and a mi ni mum 100 mm di amet er  al ar m bel l .   
Al ar m ci r cui t  must  act i vat e bel l  i n t he event  of  machi ne shut down due t o 
t he chi l l er ' s moni t or i ng of  saf et y cont r ol s.   The al ar m bel l  must  not  
sound f or  a chi l l er  t hat  uses l ow- pr essur e cut out  as an oper at i ng cont r ol .

2. 6. 4. 7   Ut i l i t y  Moni t or i ng and Cont r ol  Syst em I nt er f ace

Pr ovi de a Ut i l i t y  Moni t or i ng and Cont r ol  Syst em ( UMCS)  i nt er f ace meet i ng 
t he r equi r ement s of  Sect i on 23 09 00 I NSTRUMENTATI ON AND CONTROL FOR HVAC 
and t he r equi r ement s of  [ Sect i on 23 09 23. 01 LONWORKS DI RECT DI GI TAL 
CONTROL FOR HVAC AND OTHER BUI LDI NG CONTROL SYSTEMS]  [ or ]  [ Sect i on 
23 09 23. 02 BACNET DI RECT DI GI TAL CONTROL FOR HVAC AND OTHER BUI LDI NG 
CONTROL SYSTEMS] .   The i nt er f ace must  pr ovi de al l  syst em oper at i ng 
condi t i ons,  capaci t y cont r ol s,  and saf et y shut down condi t i ons as net wor k 
poi nt s.   I n addi t i on,  t he f ol l owi ng poi nt s must  be over r i dabl e v i a t he 
net wor k i nt er f ace:

a.   Uni t  St ar t / St op

b.   Leavi ng Chi l l ed Wat er  Temper at ur e Set poi nt

c.   Leavi ng Condenser  Wat er  Temper at ur e Set poi nt

2. 6. 5   Compr essor ( s)

2. 6. 5. 1   Scr ol l  Compr essor ( s)

Compr essor s must  be of  t he her met i cal l y seal ed desi gn.   Compr essor s must  
be mount ed on vi br at i on i sol at or s t o mi ni mi ze vi br at i on and noi se.   
Rot at i ng par t s must  be st at i cal l y and dynami cal l y bal anced at  t he f act or y 
t o mi ni mi ze vi br at i on.   Lubr i cat i on syst em must  be cent r i f ugal  pump t ype 
equi pped wi t h a means f or  det er mi ni ng oi l  l evel  and an oi l  char gi ng 
val ve.   Cr ankcase oi l  heat er  must  be pr ovi ded. [   Pr ovi de cont i nuous 
compr essor  unl oadi ng t o [ 10 per cent ] [ 15 per cent ]  of  f ul l - l oad capaci t y by 
way of  var i abl e speed compr essor  mot or  cont r ol l er  or  var i abl e unl oadi ng of  
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t he scr ol l . ]

2. 6. 5. 2   Rot ar y Scr ew Compr essor ( s)

Compr essor s must  oper at e st abl y f or  i ndef i ni t e t i me per i ods t o at  l east  25 
per cent  capaci t y r educt i on wi t hout  gas bypass ext er nal  t o t he compr essor .   
Pr ovi s i on must  be made t o i nsur e pr oper  l ubr i cat i on of  bear i ngs and shaf t  
seal s on shut down wi t h or  wi t hout  el ect r i c power  suppl y.   Rot ar y scr ew 
compr essor s must  i ncl ude:

a.   An open or  her met i c,  posi t i ve di spl acement ,  oi l - i nj ect ed desi gn 
di r ect l y dr i ven by t he compr essor  dr i ver .   Al l ow access t o i nt er nal  
compr essor  component s f or  r epai r s,  i nspect i on,  and r epl acement  of  
par t s.

b.   Rot or s must  be sol i d st eel ,  possessi ng suf f i c i ent  r i gi di t y f or  pr oper  
oper at i on.

c.   A maxi mum r ot or  oper at i ng speed no gr eat er  t han 3600 RPM.   Pr ovi de 
cast  i r on r ot or  housi ng.

d.   Casi ngs of  cast  i r on,  pr eci s i on machi ned f or  mi ni mal  c l ear ance about  
per i pher y of  r ot or s wi t h mi ni mal  c l ear ance at  r ot or  t ops and r ot or  
ends.

e.   A l ubr i cat i on syst em of  t he f or ced- f eed t ype t hat  pr ovi des oi l  at  t he 
pr oper  pr essur e t o al l  par t s r equi r i ng l ubr i cat i on.

f .   Bear i ng housi ng must  be conser vat i vel y l oaded and r at ed f or  an L( 10)  
l i f e of  not  l ess t han t he r equi r ement  of  JI S B 1518.   Shaf t  mai n 
bear i ngs of  t he s l eeve t ype wi t h heavy dut y bushi ngs or  r ol l i ng 
el ement  t ype i n accor dance wi t h JI S B 1521,  JI S B 1534.

g.   A di f f er ent i al  oi l  pr essur e or  f l ow cut out  t o al l ow t he compr essor  t o 
oper at e onl y when t he r equi r ed oi l  pr essur e or  f l ow i s pr ovi ded t o t he 
bear i ngs.

h.   [ A t emper at ur e-  or  pr essur e- i ni t i at ed,  hydr aul i cal l y act uat ed,  
s i ngl e- sl i de- val ve,  capaci t y- cont r ol  syst em t o pr ovi de mi ni mum 
aut omat i c capaci t y modul at i on f r om 100 per cent  t o 15 per cent . ]   [ Use a 
Var i abl e Fr equency Dr i ve ( VFD)  t o modul at e capaci t y modul at i on f r om 
100 per cent  t o 15 per cent . ]

i .   An oi l  separ at or  and oi l  r et ur n syst em t o r emove oi l  ent r ai ned i n t he 
r ef r i ger ant  gas and aut omat i cal l y r et ur n t he oi l  t o t he compr essor .

j .   Cr ankcase oi l  heat er s must  be pr ovi ded.

2. 6. 5. 3   Cent r i f ugal  Compr essor ( s)

Cent r i f ugal  compr essor s may be ei t her  s i ngl e or  mul t i st age,  havi ng 
dynami cal l y bal anced i mpel l er s,  ei t her  di r ect  or  gear  dr i ven by t he 
compr essor  dr i ver .   I mpel l er s must  be over - speed t est ed at  1. 2 t i mes t he 
i mpel l er - shaf t  speed.   I mpel l er  shaf t  must  be st eel  wi t h suf f i c i ent  
r i gi di t y f or  pr oper  oper at i on at  any r equi r ed oper at i ng speed.   
Compr essor s must  be capabl e of  var i abl e speed oper at i on and may have 
ei t her  oi l - f r ee bear i ng dr i ves or  oi l - l ubr i cat ed bear i ng dr i ves.   
Cent r i f ugal  compr essor s must  i ncl ude:
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a.   Shaf t  mai n bear i ngs t hat  ar e ei t her  oi l  l ubr i cat ed,  oi l  f r ee cer ami c 
or  magnet i c l evi t at ed.   The oi l  l ubr i cat ed bear i ngs must  be t he 
r ol l i ng el ement  t ype i n accor dance wi t h JI S B 1521 JI S B 1534,  j our nal  
t ype wi t h br onze or  babbi t t  l i ner s,  or  of  t he al umi num- al l oy one- pi ece 
i nser t  t ype.   Oi l  l ubr i cat ed or  oi l  f r ee cer ami c bear i ngs must  be 
r at ed f or  an L( 10)  l i f e of  not  l ess t han t he JI S B 1518 r equi r ement .   
Magnet i c l evi t at ed mai n shaf t  bear i ngs must  be i n accor dance wi t h I SO 
14839- 1,  I SO 14839- 2,  I SO 14839- 3,  I SO 14839- 4,  and pr ovi ded wi t h 
r adi al  and axi al  magnet i c l evi t at ed bear i ngs ( combi nat i on per manent  
and el ect r o magnet s)  t o l evi t at e t he shaf t  t her eby el i mi nat i ng met al  
t o met al  cont act  and t hus el i mi nat i ng t he need f or  oi l .  The act i ve 
magnet i c bear i ngs must  be equi pped wi t h an aut omat i c v i br at i on 
r educt i on and bal anci ng syst em.   Each bear i ng posi t i on must  be sensed 
by posi t i on sensor s and pr ovi de r eal  t i me posi t i oni ng of  t he r ot or  
shaf t ,  cont r ol l ed by on- boar d di gi t al  el ect r oni cs.   I n t he event  of  a 
power  f ai l ur e,  t he magnet i c bear i ngs wi l l  r emai n i n oper at i on 
t hr oughout  t he compr essor  coast - down usi ng a r eser ve power  suppl y.   
Pr ovi de mechani cal  bear i ngs desi gned f or  emer gency t ouchdowns,  as a 
backup t o t he magnet i c bear i ngs.

b.   Casi ng of  cast  i r on,  al umi num,  or  st eel  pl at e wi t h spl i t  sect i ons 
gasket ed and bol t ed or  c l amped t oget her .

c.   Lubr i cat i on syst em of  t he f or ced- f eed t ype t hat  pr ovi des oi l  at  t he 
pr oper  pr essur e t o al l  par t s r equi r i ng l ubr i cat i on.

d.   Pr ovi s i ons t o ensur e pr oper  l ubr i cat i on of  bear i ngs and shaf t  seal s 
pr i or  t o st ar t i ng and upon st oppi ng wi t h or  wi t hout  el ect r i c power  
suppl y ( i f  appl i cabl e) .   On uni t s pr ovi di ng f or ced- f eed l ubr i cat i on 
pr i or  t o st ar t i ng,  a di f f er ent i al  oi l  pr essur e cut out  i nt er l ocked wi t h 
t he compr essor  st ar t i ng equi pment  must  al l ow t he compr essor  t o oper at e 
onl y when t he r equi r ed oi l  pr essur e i s pr ovi ded t o t he bear i ngs ( i f  
appl i cabl e) .

e.   Oi l  sump heat er s cont r ol l ed as r ecommended by t he manuf act ur er .

f .   Temper at ur e- or  pr essur e- act uat ed pr er ot at i on vane,  var i abl e geomet r y 
di f f user  or  suct i on damper  t o pr ovi de aut omat i c capaci t y modul at i on 
f r om 100 per cent  capaci t y t o 25 per cent  capaci t y.   I f  oper at i on t o 25 
per cent  capaci t y cannot  be achi eved wi t hout  pr ovi di ng gas bypass 
ext er nal  t o t he compr essor ,  t hen t he Cont r act or  must  i ndi cat e i n t he 
equi pment  submi t t al  t he l oad per cent  at  whi ch ext er nal  hot  gas bypass 
i s r equi r ed t o pr event  sur ge and t o pr ovi de t he speci f i ed capaci t y 
r educt i on and i t s i mpact  on per f or mance.

2. 6. 6   Compr essor  Dr i ver ,  El ect r i c Mot or

Component s such as mot or s,  [ st ar t er s] ,  [ var i abl e speed dr i ves]  and wi r i ng 
must  be i n accor dance wi t h par agr aph ELECTRI CAL WORK.   [ Mot or  
st ar t er ] [ Var i abl e f r equency dr i ve]  must  be [ uni t  mount ed]  [ r emot e mount ed]  
as i ndi cat ed wi t h [ st ar t er ] [ var i abl e f r equency dr i ve]  t ype,  wi r i ng,  and 
accessor i es coor di nat ed wi t h t he chi l l er  manuf act ur er .

2. 6. 7   Compr essor  Dr i ver  Connect i ons

[ Each compr essor  must  be dr i ven by a V- bel t  dr i ve or  di r ect  connect ed 
t hr ough a f l exi bl e coupl i ng,  except  t hat  f l exi bl e coupl i ng i s not  r equi r ed 
on her met i c uni t s.   V- bel t  dr i ves must  be desi gned f or  not  l ess t han 150 
per cent  of  t he dr i v i ng mot or  capaci t y.   Fl exi bl e coupl i ngs must  be of  t he 
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t ype t hat  does not  r equi r e l ubr i cat i on. ]   [ Each machi ne dr i ven t hr ough 
speed- i ncr easi ng gear s must  be so desi gned as t o assur e sel f - al i gnment ,  
i nt er changeabl e par t s,  pr oper  l ubr i cat i on syst em,  and mi ni mum unbal anced 
f or ces.   Bear i ngs must  be of  t he s l eeve or  r ol l er  t ype.   Gear  cases must  
be oi l  t i ght .   Shaf t  ext ensi ons must  be pr ovi ded wi t h seal s t o r et ai n oi l  
and excl ude al l  dust .

] 2. 6. 8   Wat er  Cool er  ( Evapor at or )

Cool er  must  be of  t he shel l - and- coi l  or  shel l - and- t ube t ype desi gn.   
Cool er  shel l  must  be const r uct ed of  seaml ess or  wel ded st eel .   Coi l  
bundl es must  be t ot al l y r emovabl e and ar r anged t o dr ai n compl et el y.   Tubes 
must  be seaml ess copper ,  pl ai n,  i nt egr al l y f i nned wi t h smoot h bor e or  
i nt egr al l y f i nned wi t h enhanced bor e.   Each t ube must  be i ndi v i dual l y 
r epl aceabl e.   Tubes must  be i nst al l ed i nt o car bon mi l d st eel  t ube sheet s 
by r ol l i ng.   Tube baf f l es must  be pr oper l y spaced t o pr ovi de adequat e t ube 
suppor t  and cr oss f l ow.   Per f or mance must  be based on a wat er  vel oci t y not  
l ess t han0. 91 m/ s nor  mor e t han 3. 7 m/ s and a f oul i ng f act or  per  JI S B 8613.

Br azed pl at e heat  exchanger  must  be const r uct ed of  304 or  316 st ai nl ess 
st eel ,  desi gned t o a r ef r i ger ant - s i de wor ki ng pr essur e of  3, 000 kPa and a 
wat er si de wor ki ng pr essur e of  1, 000 kPa.   Evapor at or  must  be f act or y 
t est ed at  1. 1 t i mes maxi mum al l owabl e r ef r i ger ant  s i de wor ki ng pr essur e 
and 1. 5 t i mes maxi mum al l owabl e wat er  s i de wor ki ng pr essur e.   Pr ovi de 
cool er  heat er s t o pr ot ect  t he evapor at or  t o an ambi ent  of mi nus 29 degr ees C.   
Pr ovi de cool er  wi t h f act or y- i nst al l ed f l ow swi t ches.   Al l  wat er  
connect i ons must  use ei t her  f l anged or  gr ooved- pi pe connect i ons.   Fact or y 
i nsul at e al l  col d sur f aces.

2. 6. 9   Ai r - Cool ed Condenser  Coi l

[ Condenser  coi l  must  be of  t he ext ended- sur f ace f i n- and- t ube t ype and must  
be const r uct ed of  seaml ess [ copper ]  [ or ]  [ al umi num]  t ubes wi t h compat i bl e 
[ copper ]  [ or ]  [ al umi num]  f i ns.   Fi ns must  be sol der ed or  mechani cal l y 
bonded t o t he t ubes and i nst al l ed i n a met al  casi ng.   Coi l s must  be 
ci r cui t ed and si zed f or  a mi ni mum of  3 degr ees C subcool i ng and f ul l  
pumpdown capaci t y.   Coi l  must  be f act or y l eak and pr essur e t est ed af t er  
assembl y i n accor dance wi t h Japanese Ref r i ger at i on Saf et y Regul at i ons 
( Ni hon- Rei t ou- Hoan- Ki soku) . ] [ The condenser  coi l  must  be of  t he 
mi cr ochannel  heat  exchanger  t echnol ogy ( MCHX)  t ype consi st i ng of  a ser i es 
of  f l at  t ubes cont ai ni ng a ser i es of  mul t i pl e,  par al l el  f l ow mi cr ochannel s 
l ayer ed bet ween t he r ef r i ger ant  mani f ol ds i n a t wo- pass ar r angement .   
Pr ovi de coi l s const r uct ed of  al umi num al l oys f or  f i ns,  t ubes,  and 
mani f ol ds.   Coi l  must  be f act or y l eak and pr essur e t est ed af t er  assembl y 
i n accor dance wi t h Japanese Ref r i ger at i on Saf et y Regul at i ons 
( Ni hon- Rei t ou- Hoan- Ki soku) . ]

Coi l  must  be ent i r el y coat ed i n accor dance wi t h t he r equi r ement s of  
par agr aph COI L CORROSI ON PROTECTI ON.

2. 6. 10   Wat er - Cool ed Condenser  Coi l

Condenser  must  be of  t he shel l - and- coi l  or  shel l - and- t ube t ype desi gn.   
Condenser ' s r ef r i ger ant  s i de must  be desi gned and f act or y pr essur e t est ed 
t o compl y wi t h i n accor dance wi t h Japanese Ref r i ger at i on Saf et y 
Regul at i ons ( Ni hon- Rei t ou- Hoan- Ki soku) .   Condenser ' s wat er  s i de must  be 
desi gned and f act or y pr essur e t est ed f or  not  l ess t han [ 1, 000]  [ 1, 700]  
[ 2000]  kPa.   Condenser s must  be compl et e wi t h r ef r i ger ant  r el i ef  
val ve/ r upt ur e di sc assembl y,  wat er  dr ai n connect i ons,  and r ef r i ger ant  
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char gi ng val ve.   Low pr essur e r ef r i ger ant  condenser  must  be pr ovi ded wi t h 
a pur gi ng devi ce t o pur ge non- condensi bl es t r apped i n t he condenser  whi l e 
keepi ng r ef r i ger ant  emi ssi ons bel ow r equi r ement s of  MLI T- M.   Pur ge uni t s 
must  be cer t i f i ed per  MLI T- M.   Condenser  shel l  must  be const r uct ed of  
seaml ess or  wel ded st eel .   Coi l  bundl es must  be t ot al l y r emovabl e and 
ar r anged t o dr ai n compl et el y.   Tubes must  be seaml ess copper ,  pl ai n,  
i nt egr al l y f i nned wi t h smoot h bor e or  i nt egr al l y f i nned wi t h enhanced 
bor e.   Each t ube must  be i ndi v i dual l y r epl aceabl e,  except  f or  t he coaxi al  
t ubes.   Tube baf f l es must  be pr oper l y spaced t o pr ovi de adequat e t ube 
suppor t  and cr oss f l ow.   Per f or mance must  be based on wat er  vel oci t i es not  
l ess t han 0. 91 m/ s nor  mor e t han 3. 7 m/ s and a f oul i ng f act or  per  
JI S B 8613.   Wat er - cool ed condenser s may be used f or  r ef r i ger ant  st or age 
i n l i eu of  a separ at e l i qui d r ecei ver ,  i f  t he condenser  st or age capaci t y 
i s 5 per cent  i n excess of  t he f ul l y  char ged syst em f or  s i ngl e packaged 
syst ems.

2. 6. 11   Heat  Recover y Condenser  Coi l

Condenser  must  be of  t he shel l - and- coi l  or  shel l - and- t ube t ype desi gn and 
must  not  be a par t  of  t he st andar d condenser .   Condenser  must  be pr ovi ded 
and i nst al l ed by t he chi l l er  manuf act ur er .   Condenser ' s r ef r i ger ant  s i de 
must  be desi gned and f act or y pr essur e t est ed t o compl y wi t h i n accor dance 
wi t h Japanese Ref r i ger at i on Saf et y Regul at i ons 
( Ni hon- Rei t ou- Hoan- Ki soku) .   Condenser ' s wat er  s i de must  be desi gned and 
f act or y pr essur e t est ed f or  not  l ess t han [ 1, 000]  [ 1, 700]  [ 2000]  kPa.   
Condenser  must  have per f or mance char act er i st i cs as i ndi cat ed on t he 
dr awi ngs.   Condenser  shel l  must  be const r uct ed of  seaml ess or  wel ded 
st eel .   Coi l  bundl es must  be t ot al l y r emovabl e and ar r anged t o dr ai n 
compl et el y.   Tubes must  be seaml ess copper ,  pl ai n,  i nt egr al l y f i nned wi t h 
smoot h bor e or  i nt egr al l y f i nned wi t h enhanced bor e.   Each t ube must  be 
i ndi v i dual l y r epl aceabl e,  except  f or  t he coaxi al  t ubes.   Tube baf f l es must  
be pr oper l y spaced t o pr ovi de adequat e t ube suppor t  and cr oss f l ow.   
Per f or mance must  be based on wat er  vel oci t i es not  l ess t han 0. 91 m/ s nor  
mor e t han 3. 7 m/ s and a f oul i ng f act or  per  JI S B 8613.

2. 6. 12   Recei ver s

Recei ver  must  bear  a st amp cer t i f y i ng compl i ance wi t h JI S B 8267 and must  
meet  t he r equi r ement s i n accor dance wi t h Japanese Ref r i ger at i on Saf et y 
Regul at i ons ( Ni hon- Rei t ou- Hoan- Ki soku) .   I nner  sur f aces must  be t hor oughl y 
c l eaned by sandbl ast i ng or  ot her  appr oved means.   Each r ecei ver  must  have 
a st or age capaci t y not  l ess t han 20 per cent  i n excess of  t hat  r equi r ed f or  
t he f ul l y- char ged syst em.   Each r ecei ver  must  be equi pped wi t h i nl et ,  
out l et  dr op pi pe,  dr ai n pl ug,  pur gi ng val ve,   i n accor dance wi t h Japanese 
Ref r i ger at i on Saf et y Regul at i ons ( Ni hon- Rei t ou- Hoan- Ki soku) ,  and t wo 
bul l ' s  eye l i qui d- l evel  s i ght  gl asses.   Si ght  gl asses must  be i n t he same 
ver t i cal  pl ane,  90 degr ees apar t ,  per pendi cul ar  t o t he axi s of  t he 
r ecei ver ,  and not  over  75 mm hor i zont al l y f r om t he dr op pi pe measur ed 
al ong t he axi s of  t he r ecei ver .   I n l i eu of  bul l ' s  eye si ght  gl ass,  
ext er nal  gauge gl ass wi t h met al  gl ass guar d and aut omat i c c l osi ng st op 
val ves may be pr ovi ded.

2. 6. 13   Chi l l er  Pur ge Syst em

Chi l l er s whi ch oper at e at  pr essur es bel ow at mospher i c pr essur e must  be 
pr ovi ded wi t h a pur ge syst em i n accor dance wi t h MLI T- M.   Pur ge syst em must  
aut omat i cal l y r emove ai r ,  wat er  vapor ,  and non- condensi bl e gases f r om t he 
chi l l er ' s r ef r i ger ant .    Pur ge syst em must  condense,  separ at e,  and r et ur n 
al l  r ef r i ger ant  back t o t he chi l l er .   Pur ge syst em must  not  di schar ge t o 
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occupi ed ar eas,  or  cr eat e a pot ent i al  hazar d t o per sonnel .   Pur ge syst em 
must  i ncl ude a pur ge pr essur e gauge,  number  of  st ar t s count er ,  and an 
el apsed t i me met er .   Pur ge syst em must  i ncl ude l i ght s or  an al ar m whi ch 
i ndi cat e excessi ve pur ge or  an abnor mal  ai r  l eakage i nt o chi l l er .

2. 6. 14   Tool s

One compl et e set  of  speci al  t ool s,  as r ecommended by t he manuf act ur er  f or  
f i el d mai nt enance of  t he syst em,  must  be pr ovi ded.   Tool s must  be mount ed 
on a t ool  boar d i n t he equi pment  r oom or  cont ai ned i n a t ool box as 
di r ect ed by t he Cont r act i ng Of f i cer .

2. 7   ACCESSORI ES

2. 7. 1   Ref r i ger ant  Leak Det ect or

Det ect or  must  be t he cont i nuousl y- oper at i ng,  hal ogen- speci f i c  t ype.   
Det ect or  must  be appr opr i at e f or  t he r ef r i ger ant  i n use.   Det ect or  must  be 
speci f i cal l y desi gned f or  ar ea moni t or i ng and must  i ncl ude [ a s i ngl e 
sampl i ng poi nt ]  [ [ _____]  sampl i ng poi nt s]  i nst al l ed wher e i ndi cat ed.   
Det ect or  desi gn and const r uct i on must  be compat i bl e wi t h t he t emper at ur e,  
humi di t y,  bar omet r i c pr essur e and vol t age f l uct uat i ons of  t he oper at i ng 
ar ea.   Det ect or  must  have an adj ust abl e sensi t i v i t y such t hat  i t  can 
det ect  r ef r i ger ant  at  or  above 3 par t s per  mi l l i on ( ppm) .   Det ect or  must  
be suppl i ed f act or y- cal i br at ed f or  t he appr opr i at e r ef r i ger ant ( s) .   
Det ect or  must  be pr ovi ded wi t h an al ar m r el ay out put  whi ch ener gi zes when 
t he det ect or  det ect s a r ef r i ger ant  l evel  at  or  above t he TLV- TWA ( or  
t oxi c i t y measur ement  consi st ent  t her ewi t h)  f or  t he r ef r i ger ant ( s)  i n use.   
The det ect or ' s r el ay must  be capabl e of  i ni t i at i ng cor r espondi ng al ar ms 
and vent i l at i on syst ems as i ndi cat ed on t he dr awi ngs.   Det ect or  must  be 
pr ovi ded wi t h a f ai l ur e r el ay out put  t hat  ener gi zes when t he moni t or  
det ect s a f aul t  i n i t s oper at i on.   [ Det ect or  must  be compat i bl e wi t h t he 
f aci l i t y ' s Bui l di ng Cont r ol  Net wor k ( BCN) .   The BCN must  be capabl e of  
gener at i ng an el ect r oni c l og of  t he r ef r i ger ant  l evel  i n t he oper at i ng 
ar ea,  moni t or i ng f or  det ect or  mal f unct i ons,  and moni t or i ng f or  any 
r ef r i ger ant  al ar m condi t i ons. ]

2. 7. 2   Ref r i ger ant  Rel i ef  Val ve/ Rupt ur e Di sc Assembl y

The assembl y must  be a combi nat i on pr essur e r el i ef  val ve and r upt ur e di sc 
desi gned f or  r ef r i ger ant  usage.   The assembl y must  be i n accor dance wi t h 
JI S B 8267 and i n accor dance wi t h Japanese Ref r i ger at i on Saf et y 
Regul at i ons ( Ni hon- Rei t ou- Hoan- Ki soku) .   The assembl y must  be pr ovi ded 
wi t h a pr essur e gauge assembl y whi ch wi l l  pr ovi de l ocal  i ndi cat i on i f  a 
r upt ur e di sc i s br oken.   Rupt ur e di sc must  be t he non- f r agment i ng t ype.

2. 7. 3   Ref r i ger ant  Si gns

Ref r i ger ant  s i gns must  be a medi um- wei ght  al umi num t ype wi t h a baked 
enamel  f i ni sh.   Si gns must  be sui t abl e f or  i ndoor  or  out door  ser vi ce.   
Si gns must  have a whi t e backgr ound wi t h r ed l et t er s not  l ess t han 13 mm i n 
hei ght .

2. 7. 3. 1   I nst al l at i on I dent i f i cat i on

Each new r ef r i ger at i ng syst em must  be pr ovi ded wi t h a r ef r i ger ant  s i gn 
whi ch i ndi cat es t he f ol l owi ng as a mi ni mum:

a.   Cont r act or ' s name.
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b.   Ref r i ger ant  number  and amount  of  r ef r i ger ant .

c.   The l ubr i cant  i dent i t y and amount .

d.   Fi el d t est  pr essur e appl i ed.

2. 7. 3. 2   Cont r ol s and Pi pi ng I dent i f i cat i on

Ref r i ger ant  syst ems cont ai ni ng mor e t han 50 kg of  r ef r i ger ant  must  be 
pr ovi ded wi t h r ef r i ger ant  s i gns whi ch desi gnat e t he f ol l owi ng as a mi ni mum:

a.   Val ves or  swi t ches f or  cont r ol l i ng t he r ef r i ger ant  f l ow [ ,  t he 
vent i l at i on syst em, ]  and t he r ef r i ger ant  compr essor ( s) .

b.   Pr essur e l i mi t i ng devi ce( s) .

2. 7. 4   Aut omat i c Tube Br ush Cl eani ng Syst em

2. 7. 4. 1   Br ush and Basket  Set s

One br ush and basket  set  ( one br ush and t wo basket s)  must  be f ur ni shed f or  
each condenser  t ube.   Br ushes must  be made of  nyl on br i st l es,  wi t h 
t i t ani um wi r e.   Basket s must  be pol ypr opyl ene.

2. 7. 4. 2   Fl ow- Di ver t er  Val ve

Each syst em must  be equi pped wi t h one f l ow- di ver t er  val ve speci f i cal l y 
desi gned f or  t he aut omat i c t ube br ush cl eani ng syst em and have par al l el  
f l ow connect i ons.   The f l ow- di ver t er  val ve must  be desi gned f or  a wor ki ng 
pr essur e of  [ 1, 000] [ 1, 700] [ 2000]  kPa.   End connect i ons must  be f l anged.   
Each val ve must  be pr ovi ded wi t h an el ect r i cal l y oper at ed ai r  sol enoi d 
val ve and posi t i on i ndi cat or .

2. 7. 4. 3   Cont r ol  Panel

The cont r ol  panel  must  pr ovi de si gnal s t o t he di ver t er  val ve at  a pr eset  
t i me i nt er val  t o r ever se wat er  f l ow t o dr i ve t he t ube br ushes down t he 
t ubes and t hen si gnal  t he val ve t o r ever se t he wat er  f l ow t o dr i ve t he 
br ushes back down t he t ubes t o t hei r  or i gi nal  posi t i on.   The cont r ol l er  
must  have t he f ol l owi ng f eat ur es as a mi ni mum:

a.   Ti mer  t o i ni t i at e t he on- l oad cl eani ng cycl e.

b.   Manual  over r i de of  pr eset  c l eani ng cycl e.

c.   Power - on i ndi cat or .

d.   Di ver t er - posi t i on i ndi cat or .

e.   Cl eani ng- cycl e- t i me adj ust ment

f .   Fl ow- swi t ch bypass.

2. 7. 5   Gasket s

Gasket s must  conf or m t o JI S F 0602 -  c l assi f i cat i on f or  compr essed sheet  
wi t h ni t r i l e bi nder  and acr yl i c f i ber s.
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2. 7. 6   Bol t s and Nut s

Bol t s and nut s,  except  as r equi r ed f or  pi pi ng appl i cat i ons,  must  be i n 
accor dance wi t h JI S G 3101.   The bol t  head must  be mar ked t o i dent i f y t he 
manuf act ur er  and t he st andar d wi t h whi ch t he bol t  compl i es i n accor dance 
wi t h JI S G 3101.

2. 8   FABRI CATI ON

2. 8. 1   Fact or y Coat i ng

Unl ess ot her wi se speci f i ed,  equi pment  and component  i t ems,  when f abr i cat ed 
f r om f er r ous met al ,  must  be f act or y f i ni shed wi t h t he manuf act ur er ' s 
st andar d f i ni sh,  except  t hat  i t ems l ocat ed out si de of  bui l di ngs must  have 
weat her  r esi st ant  f i ni shes t hat  wi l l  wi t hst and [ 125]  [ 500]  hour s exposur e 
t o t he sal t  spr ay t est  speci f i ed i n JI S Z 2371 usi ng a 5 per cent  sodi um 
chl or i de sol ut i on.   I mmedi at el y af t er  compl et i on of  t he t est ,  t he speci men 
must  show no si gns of  bl i s t er i ng,  wr i nkl i ng,  cr acki ng,  or  l oss of  adhesi on 
and no si gn of  r ust  cr eepage beyond 3 mm on ei t her  s i de of  t he scr at ch 
mar k.   Cut  edges of  gal vani zed sur f aces wher e hot - di p gal vani zed sheet  
st eel  i s  used must  be coat ed wi t h a z i nc- r i ch coat i ng conf or mi ng t o 
JI S H 8641.

2. 8. 2   Fact or y Appl i ed I nsul at i on

Chi l l er  must  be pr ovi ded wi t h f act or y i nst al l ed i nsul at i on on sur f aces 
subj ect  t o sweat i ng i ncl udi ng t he wat er  cool er ,  suct i on l i ne pi pi ng,  
economi zer ,  and cool i ng l i nes.   I nsul at i on on heads of  cool er s may be 
f i el d appl i ed,  however  i t  must  be i nst al l ed t o pr ovi de easy r emoval  and 
r epl acement  of  heads wi t hout  damage t o t he i nsul at i on.   Wher e mot or s ar e 
t he gas- cool ed t ype,  f act or y i nst al l ed i nsul at i on must  be pr ovi ded on t he 
col d- gas i nl et  connect i on t o t he mot or  per  manuf act ur er ' s st andar d 
pr act i ce.   Fact or y i nsul at ed i t ems i nst al l ed out door s ar e not  r equi r ed t o 
be f i r e- r at ed.  .

2. 8. 3   Coi l  Cor r osi on Pr ot ect i on

Pr ovi de coi l  wi t h a uni f or ml y appl i ed [ epoxy el ect r odeposi t i on]  [ phenol i c]  
[ v i nyl ]  t ype coat i ng t o al l  coi l  sur f ace ar eas wi t hout  mat er i al  br i dgi ng 
bet ween f i ns.   Submi t  pr oduct  dat a on t he t ype coat i ng sel ect ed,   t he 
appl i cat i on pr ocess used,   and ver i f i cat i on of  conf or mance wi t h t he sal t  
spr ay t est  r equi r ement .   Coat i ng must  be appl i ed at  ei t her  t he coi l  or  
coat i ng manuf act ur er ' s f act or y.   Coat i ng pr ocess must  ensur e compl et e coi l  
encapsul at i on.  Sal t  spr ay t est  shal l  be i n accor dance wi t h JI S Z 2371.

2. 9   SUPPLEMENTAL COMPONENTS/ SERVI CES

2. 9. 1   Chi l l ed and Condenser  Wat er  Pi pi ng and Accessor i es

Chi l l ed and condenser  wat er  pi pi ng and accessor i es must  be pr ovi ded and 
i nst al l ed i n accor dance wi t h Sect i on 23 64 26 CHI LLED,  CHI LLED- HOT,  AND 
CONDENSER WATER PI PI NG SYSTEMS.

2. 9. 2   Ref r i ger ant  Pi pi ng

Ref r i ger ant  pi pi ng f or  spl i t - syst em wat er  chi l l er s must  be pr ovi ded and 
i nst al l ed i n accor dance wi t h Sect i on 23 23 00 REFRI GERANT PI PI NG.
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2. 9. 3   Cool i ng Tower

Cool i ng t ower s must  be pr ovi ded and i nst al l ed i n accor dance wi t h Sect i on 
23 65 00 COOLI NG TOWERS AND REMOTE EVAPORATI VELY- COOLED CONDENSERS.

2. 9. 4   Temper at ur e Cont r ol s

Chi l l er  cont r ol  packages must  be f ul l y coor di nat ed wi t h and i nt egr at ed 
[ i nt o t he t emper at ur e cont r ol  syst em i ndi cat ed i n [ Sect i on 23 09 00 
I NSTRUMENTATI ON AND CONTROL FOR HVAC]  and [ Sect i on 23 09 23. 01 LONWORKS 
DI RECT DI GI TAL CONTROL FOR HVAC AND OTHER BUI LDI NG CONTROL SYSTEMS]  [ or ]  
[ Sect i on 23 09 23. 02 BACNET DI RECT DI GI TAL CONTROL FOR HVAC AND OTHER 
BUI LDI NG CONTROL SYSTEMS] ]  [ i nt o t he exi st i ng ai r - condi t i oni ng syst em] .

PART 3   EXECUTI ON

3. 1   I NSTALLATI ON

I nst al l at i on of  wat er  chi l l er  syst ems i ncl udi ng mat er i al s,  i nst al l at i on,  
wor kmanshi p,  f abr i cat i on,  assembl y,  er ect i on,  exami nat i on,  i nspect i on,  and 
t est i ng must  be i n accor dance wi t h t he manuf act ur er ' s wr i t t en i nst al l at i on 
i nst r uct i ons,  i ncl udi ng t he f ol l owi ng:

( 1)  Wat er  chi l l er  -  i nst al l at i on i nst r uct i ons

3. 1. 1   I nst al l at i on I nst r uct i ons

Pr ovi de manuf act ur er ' s st andar d cat al og dat a,  at  l east  [ 5]  [ _____]  weeks 
pr i or  t o t he pur chase or  i nst al l at i on of  a par t i cul ar  component ,  
hi ghl i ght ed t o show f eat ur es such as mat er i al s,  di mensi ons,  opt i ons,  
per f or mance and ef f i c i ency.   Dat a must  i ncl ude manuf act ur er ' s r ecommended 
i nst al l at i on i nst r uct i ons and pr ocedur es.   Dat a must  be adequat e t o 
demonst r at e compl i ance wi t h cont r act  r equi r ement s.

3. 1. 2   Vi br at i on I sol at i on

I f  v i br at i on i sol at i on i s speci f i ed f or  a uni t ,  v i br at i on i sol at or  
l i t er at ur e must  be i ncl uded cont ai ni ng cat al og cut s and cer t i f i cat i on t hat  
t he i sol at i on char act er i st i cs of  t he i sol at or s pr ovi ded meet  t he 
manuf act ur er ' s r ecommendat i ons.

3. 1. 3   Post ed I nst r uct i ons

Pr ovi de post ed i nst r uct i ons,  i ncl udi ng equi pment  l ayout ,  wi r i ng and 
cont r ol  di agr ams,  pi pi ng,  val ves and cont r ol  sequences,  and t yped 
condensed oper at i on i nst r uct i ons.   The condensed oper at i on i nst r uct i ons 
must  i ncl ude pr event at i ve mai nt enance pr ocedur es,  met hods of  checki ng t he 
syst em f or  nor mal  and saf e oper at i on,  and pr ocedur es f or  saf el y st ar t i ng 
and st oppi ng t he syst em.   The post ed i nst r uct i ons must  be f r amed under  
gl ass or  l ami nat ed pl ast i c and be post ed wher e i ndi cat ed by t he 
Cont r act i ng Of f i cer .

3. 1. 4   Ver i f i cat i on of  Di mensi ons

Pr ovi de a l et t er  i ncl udi ng t he dat e t he s i t e was vi s i t ed,  conf or mat i on of  
exi st i ng condi t i ons,  and any di scr epanci es f ound.

SECTI ON 23 64 10  Page 19



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

3. 1. 5   Syst em Per f or mance Test  Schedul es

Pr ovi de a schedul e,  at  l east  [ 2]  [ _____]  weeks pr i or  t o t he st ar t  of  
r el at ed t est i ng,  f or  t he syst em per f or mance t est s.   The schedul es must  
i dent i f y t he pr oposed dat e,  t i me,  and l ocat i on f or  each t est .

3. 1. 6   Cer t i f i cat es

Wher e t he syst em,  component s,  or  equi pment  ar e speci f i ed t o compl y wi t h 
r equi r ement s of  Japanese I ndust r i al  St andar ds,  pr oof  of  such compl i ance 
must  be pr ovi ded.   The l abel  or  l i s t i ng of  t he speci f i ed agency must  be 
accept abl e evi dence.   

3. 1. 7   Oper at i on and Mai nt enance Manual s

Pr ovi de [ Si x]  [ _____]  compl et e copi es of  an oper at i on manual  i n bound 216 
by 279 mm bookl et s l i s t i ng st ep- by- st ep pr ocedur es r equi r ed f or  syst em 
st ar t up,  oper at i on,  abnor mal  shut down,  emer gency shut down,  and nor mal  
shut down at  l east  [ 4]  [ _____]  weeks pr i or  t o t he f i r st  t r ai ni ng cour se.   
The bookl et s must  i ncl ude t he manuf act ur er ' s name,  model  number ,  and par t s 
l i s t .   The manual s must  i ncl ude t he manuf act ur er ' s name,  model  number ,  
ser vi ce manual ,  and a br i ef  descr i pt i on of  al l  equi pment  and t hei r  basi c 
oper at i ng f eat ur es.   [ Si x]  [ _____]  compl et e copi es of  mai nt enance manual  
i n bound 216 by 279 bookl et s l i s t i ng r out i ne mai nt enance pr ocedur es,  
possi bl e br eakdowns and r epai r s,  and a t r oubl e shoot i ng gui de.   The 
manual s must  i ncl ude pi pi ng and equi pment  l ayout s and si mpl i f i ed wi r i ng 
and cont r ol  di agr ams of  t he syst em as i nst al l ed.

3. 1. 8   Connect i ons t o Exi st i ng Syst ems

Not i f y t he Cont r act i ng Of f i cer  i n wr i t i ng at  l east  15 cal endar  days pr i or  
t o t he dat e t he connect i ons ar e r equi r ed.   Obt ai n appr oval  bef or e 
i nt er r upt i ng ser vi ce.   Fur ni sh mat er i al s r equi r ed t o make connect i ons i nt o 
exi st i ng syst ems and per f or m excavat i ng,  backf i l l i ng,  compact i ng,  and 
ot her  i nci dent al  l abor  as r equi r ed.   Fur ni sh l abor  and t ool s f or  maki ng 
act ual  connect i ons t o exi st i ng syst ems.

3. 1. 9   Ref r i ger at i on Syst em

3. 1. 9. 1   Equi pment

Ref r i ger at i on equi pment  and t he i nst al l at i on t her eof  must  conf or m t o i n 
accor dance wi t h Japanese Ref r i ger at i on Saf et y Regul at i ons 
( Ni hon- Rei t ou- Hoan- Ki soku)  f or  Japanese st andar d.   Necessar y suppor t s must  
be pr ovi ded f or  al l  equi pment ,  appur t enances,  and pi pe as r equi r ed,  
i ncl udi ng f r ames or  suppor t s f or  compr essor s,  pumps,  cool i ng t ower s,  
condenser s,  wat er  cool er s,  and si mi l ar  i t ems.   Compr essor s must  be 
i sol at ed f r om t he bui l di ng st r uct ur e.   I f  mechani cal  v i br at i on i sol at or s 
ar e not  pr ovi ded,  v i br at i on absor bi ng f oundat i ons must  be pr ovi ded.   Each 
f oundat i on must  i ncl ude i sol at i on uni t s consi st i ng of  machi ne and f l oor  or  
f oundat i on f ast eni ngs,  t oget her  wi t h i nt er medi at e i sol at i on mat er i al .   
Ot her  f l oor - mount ed equi pment  must  be set  on not  l ess t han a 150 mm 
concr et e pad dowel ed i n pl ace.   Concr et e f oundat i ons f or  f l oor  mount ed 
pumps must  have a mass equi val ent  t o t hr ee t i mes t he wei ght  of  t he 
component s,  pump,  base pl at e,  and mot or  t o be suppor t ed.   I n l i eu of  
concr et e pad f oundat i on,  concr et e pedest al  bl ock wi t h i sol at or s pl aced 
bet ween t he pedest al  bl ock and t he f l oor  may be pr ovi ded.   Concr et e 
pedest al  bl ock must  be of  mass not  l ess t han t hr ee t i mes t he combi ned 
pump,  mot or ,  and base wei ght s.   I sol at or s must  be sel ect ed and si zed based 
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on l oad- bear i ng r equi r ement s and t he l owest  f r equency of  v i br at i on t o be 
i sol at ed.   I sol at or s must  l i mi t  v i br at i on t o [ _____]  per cent  at  l owest  
equi pment  r pm.   Li nes connect ed t o pumps mount ed on pedest al  bl ocks must  
be pr ovi ded wi t h f l exi bl e connect or s.   Foundat i on dr awi ngs,  bol t - set t i ng 
i nf or mat i on,  and f oundat i on bol t s must  be f ur ni shed pr i or  t o concr et e 
f oundat i on const r uct i on f or  al l  equi pment  i ndi cat ed or  r equi r ed t o have 
concr et e f oundat i ons.   Concr et e f or  f oundat i ons must  be as speci f i ed i n 
Sect i on 03 30 00 CAST- I N- PLACE CONCRETE.   Equi pment  must  be pr oper l y 
l evel ed,  al i gned,  and secur ed i n pl ace i n accor dance wi t h manuf act ur er ' s 
i nst r uct i ons.

3. 1. 9. 2   Fi el d Ref r i ger ant  Char gi ng

a.   I ni t i al  Char ge:   Upon compl et i on of  al l  t he r ef r i ger ant  pi pe t est s,  
t he vacuum on t he syst em must  be br oken by addi ng t he r equi r ed char ge 
of  dr y r ef r i ger ant  f or  whi ch t he syst em i s desi gned,  i n accor dance 
wi t h t he manuf act ur er ' s r ecommendat i ons.   Cont r act or  must  pr ovi de t he 
compl et e char ge of  r ef r i ger ant  i n accor dance wi t h manuf act ur er ' s 
r ecommendat i ons.   Upon sat i sf act or y compl et i on of  t he syst em 
per f or mance t est s,  any r ef r i ger ant  t hat  has been l ost  f r om t he syst em 
must  be r epl aced.   Af t er  t he syst em i s f ul l y  oper at i onal ,  ser vi ce 
val ve seal  caps and bl anks over  gauge poi nt s must  be i nst al l ed and 
t i ght ened.

b.   Ref r i ger ant  Leakage:   I f  a r ef r i ger ant  l eak i s di scover ed af t er  t he 
syst em has been char ged,  t he l eaki ng por t i on of  t he syst em must  
i mmedi at el y be i sol at ed f r om t he r emai nder  of  t he syst em and t he 
r ef r i ger ant  must  be pumped i nt o t he syst em r ecei ver  or  ot her  sui t abl e 
cont ai ner .   The r ef r i ger ant  must  not  be di schar ged i nt o t he at mospher e.

c.   Cont r act or ' s Responsi bi l i t y :   The Cont r act or  must ,  at  al l  t i mes dur i ng 
t he i nst al l at i on and t est i ng of  t he r ef r i ger at i on syst em,  t ake st eps 
t o pr event  t he r el ease of  r ef r i ger ant s i nt o t he at mospher e.   The st eps 
must  i ncl ude,  but  not  be l i mi t ed t o,  pr ocedur es whi ch wi l l  mi ni mi ze 
t he r el ease of  r ef r i ger ant s t o t he at mospher e and t he use of  
r ef r i ger ant  r ecover y devi ces t o r emove r ef r i ger ant  f r om t he syst em and 
st or e t he r ef r i ger ant  f or  r euse or  r ecl ai m.   At  no t i me must  mor e t han 
85 g of  r ef r i ger ant  be r el eased t o t he at mospher e i n any one 
occur r ence.   Any syst em l eaks wi t hi n t he f i r st  year  must  be r epai r ed 
i n accor dance wi t h t he speci f i ed r equi r ement s i ncl udi ng mat er i al ,  
l abor ,  and r ef r i ger ant  i f  t he l eak i s t he r esul t  of  def ect i ve 
equi pment ,  mat er i al ,  or  i nst al l at i on.

3. 1. 9. 3   Oi l  Char gi ng

Except  f or  f act or y seal ed uni t s,  t wo compl et e char ges of  l ubr i cat i ng oi l  
f or  each compr essor  cr ankcase must  be f ur ni shed.   One char ge must  be used 
dur i ng t he per f or mance t est i ng per i od,  and upon t he sat i sf act or y 
compl et i on of  t he t est s,  t he oi l  must  be dr ai ned and r epl aced wi t h t he 
second char ge.

3. 1. 10   Mechani cal  Room Vent i l at i on

Mechani cal  vent i l at i on syst ems must  be i n accor dance wi t h Sect i on 23 30 00 
AI R SUPPLY,  DI STRI BUTI ON,  VENTI LATI ON,  AND EXHAUST SYSTEM.

3. 1. 11   Fi el d Appl i ed I nsul at i on

Fi el d i nst al l ed i nsul at i on must  be as speci f i ed i n Sect i on 23 07 00 
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THERMAL I NSULATI ON FOR MECHANI CAL SYSTEMS,  except  as def i ned di f f er ent l y 
her ei n.

3. 1. 12   Fi el d Pai nt i ng

Pai nt i ng r equi r ed f or  sur f aces not  ot her wi se speci f i ed,  and f i ni sh 
pai nt i ng of  i t ems onl y pr i med at  t he f act or y ar e speci f i ed i n Sect i on 
09 90 00 PAI NTS AND COATI NGS.

3. 2   MANUFACTURER' S FI ELD SERVI CE

The ser vi ces of  a f act or y- t r ai ned r epr esent at i ve must  be pr ovi ded f or  
[ _____]  days.   The r epr esent at i ve shal l  advi se on t he f ol l owi ng:

a.   Her met i c machi nes:

( 1)  Test i ng her met i c wat er - chi l l i ng uni t  under  pr essur e f or  
r ef r i ger ant  l eaks;  evacuat i on and dehydr at i on of  machi ne t o an 
absol ut e pr essur e of  not  over  300 mi cr omet er s.

( 2)  Char gi ng t he machi ne wi t h r ef r i ger ant .

( 3)  St ar t i ng t he machi ne.

b.   Open Machi nes:

( 1)  Er ect i on,  al i gnment ,  t est i ng,  and dehydr at i ng.

( 2)  Char gi ng t he machi ne wi t h r ef r i ger ant .

( 3)  St ar t i ng t he machi ne.

3. 3   CLEANI NG AND ADJUSTI NG

Equi pment  must  be wi ped cl ean,  wi t h al l  t r aces of  oi l ,  dust ,  di r t ,  or  
pai nt  spot s r emoved.   Pr ovi de t empor ar y f i l t er s f or  al l  f ans t hat  ar e 
oper at ed dur i ng const r uct i on.   Per f or m and document  t hat  pr oper  I ndoor  Ai r  
Qual i t y Dur i ng Const r uct i on pr ocedur es have been f ol l owed;  t hi s i ncl udes 
pr ovi di ng document at i on showi ng t hat  af t er  const r uct i on ends,  and pr i or  t o 
occupancy,  new f i l t er s wer e pr ovi ded and i nst al l ed.   Syst em must  be 
mai nt ai ned i n t hi s c l ean condi t i on unt i l  f i nal  accept ance.   Bear i ngs must  
be pr oper l y l ubr i cat ed wi t h oi l  or  gr ease as r ecommended by t he 
manuf act ur er .   Bel t s must  be t i ght ened t o pr oper  t ensi on.   Cont r ol  val ves 
and ot her  mi scel l aneous equi pment  r equi r i ng adj ust ment  must  be adj ust ed t o 
set t i ng i ndi cat ed or  di r ect ed.   Fans must  be adj ust ed t o t he speed 
i ndi cat ed by t he manuf act ur er  t o meet  speci f i ed condi t i ons.   At  l east  one 
week bef or e t he of f i c i al  equi pment  war r ant y st ar t  dat e,  al l  condenser  
coi l s on ai r - cool ed wat er  chi l l er s and spl i t - syst em wat er  chi l l er s must  be 
cl eaned i n accor dance wi t h t he chi l l er  manuf act ur er ' s i nst r uct i ons.   Thi s 
wor k cover s t wo coi l  c l eani ngs.   The condenser  coi l s must  be cl eaned wi t h 
an appr oved coi l  c l eaner  by a ser vi ce t echni c i an,  f act or y t r ai ned by t he 
chi l l er  manuf act ur er .   The condenser  coi l  c l eaner  must  not  have any 
det r i ment al  af f ect  on t he mat er i al s or  pr ot ect i ve coat i ngs on t he 
condenser  coi l s.   Test i ng,  adj ust i ng,  and bal anci ng must  be as speci f i ed 
i n Sect i on 23 05 93 TESTI NG,  ADJUSTI NG,  AND BALANCI NG FOR HVAC.
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3. 4   FI ELD ACCEPTANCE TESTI NG

3. 4. 1   Test  Pl ans

a.   Manuf act ur er ' s Test  Pl ans:   Wi t hi n [ 120] [ _____]  cal endar  days af t er  
cont r act  awar d,  submi t  t he f ol l owi ng pl ans:

( 1)  Wat er  chi l l er  -  Fi el d Accept ance Test  Pl an

Fi el d accept ance t est  pl ans must  be devel oped by t he chi l l er  
manuf act ur er  det ai l i ng r ecommended f i el d t est  pr ocedur es f or  t hat  
par t i cul ar  t ype and si ze of  equi pment .   Fi el d accept ance t est  
pl ans devel oped by t he i nst al l i ng Cont r act or ,  or  t he equi pment  
sal es agency f ur ni shi ng t he equi pment ,  wi l l  not  be accept abl e.

The Cont r act i ng Of f i cer  wi l l  r evi ew and appr ove t he f i el d 
accept ance t est  pl an f or  each of  t he l i s t ed equi pment  pr i or  t o 
commencement  of  f i el d t est i ng of  t he equi pment .   The appr oved 
f i el d accept ance t est s of  t he chi l l er  and subsequent  t est  
r epor t i ng.

b.   Coor di nat ed t est i ng:   I ndi cat e i n each f i el d accept ance t est  pl an when 
wor k r equi r ed by t hi s sect i on r equi r es coor di nat i on wi t h t est  wor k 
r equi r ed by ot her  speci f i cat i on sect i ons.   Fur ni sh t est  pr ocedur es f or  
t he s i mul t aneous or  i nt egr at ed t est i ng of  t ower  syst em cont r ol s whi ch 
i nt er l ock and i nt er f ace wi t h cont r ol s f or  t he equi pment  pr ovi ded under  
[ Sect i on 23 09 53. 00 20,  SPACE TEMPERATURE CONTROL SYSTEMS or   Sect i on 
23 09 00 I NSTRUMENTATI ON AND CONTROL FOR HVAC] [ Sect i on 23 09 23. 01 
LONWORKS DI RECT DI GI TAL CONTROL FOR HVAC AND OTHER BUI LDI NG CONTROL 
SYSTEMS]  [ or ]  [ Sect i on 23 09 23. 02 BACNET DI RECT DI GI TAL CONTROL FOR 
HVAC AND OTHER BUI LDI NG CONTROL SYSTEMS] .

c.   Pr er equi s i t e t est i ng:   Chi l l er s f or  whi ch per f or mance t est i ng i s 
dependent  upon t he compl et i on of  t he wor k cover ed by Sect i on 23 05 93 
TESTI NG,  ADJUSTI NG,  AND BALANCI NG FOR HVAC must  have t hat  wor k 
compl et ed as a pr er equi s i t e t o t est i ng wor k under  t hi s sect i on.   
I ndi cat e i n each f i el d accept ance t est  pl an when such pr er equi s i t e 
wor k i s r equi r ed.

d.   Test  pr ocedur e:   I ndi cat e i n each f i el d accept ance t est  pl an each 
equi pment  manuf act ur er s publ i shed i nst al l at i on,  st ar t - up,  and f i el d 
accept ance t est  pr ocedur es.   I ncl ude i n each t est  pl an a det ai l ed 
st ep- by- st ep pr ocedur e f or  t est i ng aut omat i c cont r ol s pr ovi ded by t he 
manuf act ur er .

Each t est  pl an must  i ncl ude t he r equi r ed t est  r epor t i ng f or ms t o 
be compl et ed by t he Cont r act or ' s t est i ng r epr esent at i ves.   
Pr ocedur es must  be st r uct ur ed t o t est  t he cont r ol s t hr ough al l  
modes of  cont r ol  t o conf i r m t hat  t he cont r ol s ar e per f or mi ng wi t h 
t he i nt ended sequence of  cont r ol .

Cont r ol l er  must  be ver i f i ed t o be pr oper l y cal i br at ed and have t he 
pr oper  set  poi nt  t o pr ovi de st abl e cont r ol  of  t hei r  r espect i ve 
equi pment .

e.   Per f or mance var i abl es:   Each t est  pl an must  l i s t  per f or mance var i abl es 
t hat  ar e r equi r ed t o be measur ed or  t est ed as par t  of  t he f i el d t est .

I ncl ude i n t he l i s t ed var i abl es per f or mance r equi r ement s i ndi cat ed 
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on t he equi pment  schedul es on t he desi gn dr awi ngs.   Chi l l er  
manuf act ur er  must  f ur ni sh wi t h each t est  pr ocedur e a descr i pt i on 
of  accept abl e r esul t s t hat  have been ver i f i ed.

Chi l l er  manuf act ur er  must  i dent i f y t he accept abl e l i mi t s or  
t ol er ance wi t hi n whi ch each t est ed per f or mance var i abl e must  
accept abl y oper at e.

f .   Job speci f i c :   Each t est  pl an must  be j ob speci f i c  and must  addr ess 
t he par t i cul ar  cool i ng t ower s and par t i cul ar  condi t i ons whi ch exi st  i n 
t hi s cont r act .   Gener i c or  gener al  pr epr i nt ed t est  pr ocedur es ar e not  
accept abl e.

g.   Speci al i zed component s:   Each t est  pl an must  i ncl ude pr ocedur es f or  
f i el d t est i ng and f i el d adj ust i ng speci al i zed component s,  such as hot  
gas bypass cont r ol  val ves,  or  pr essur e val ves.

3. 4. 2   Test i ng

a.   Each wat er  chi l l er  syst em must  be f i el d accept ance t est ed i n 
compl i ance wi t h i t s appr oved f i el d accept ance t est  pl an and t he 
r esul t i ng f ol l owi ng f i el d accept ance t est  r epor t  submi t t ed f or  
appr oval :

( 1)  Wat er  chi l l er  -  Fi el d Accept ance Test  Repor t

b.   Manuf act ur er ' s r ecommended t est i ng:   Conduct  t he manuf act ur er ' s 
r ecommended f i el d t est i ng i n compl i ance wi t h t he appr oved t est  pl an.   
Fur ni sh a f act or y t r ai ned f i el d r epr esent at i ve aut hor i zed by and t o 
r epr esent  t he equi pment  manuf act ur er  at  t he compl et e execut i on of  t he 
f i el d accept ance t est i ng.

c.   Oper at i onal  t est :   Conduct  a cont i nuous 24 hour  oper at i onal  t est  f or  
each i t em of  equi pment .   Equi pment  shut down bef or e t he t est  per i od i s 
compl et ed shal l  r esul t  i n t he t est  per i od bei ng st ar t ed agai n and r un 
f or  t he r equi r ed dur at i on.   For  t he dur at i on of  t he t est  per i od,  
compi l e an oper at i onal  l og of  each i t em of  equi pment .   Log r equi r ed 
ent r i es ever y t wo hour s.   Use t he t est  r epor t  f or ms f or  l oggi ng t he 
oper at i onal  var i abl es.

d.   Not i ce of  t est s:   Conduct  t he manuf act ur er ' s r ecommended t est s and t he 
oper at i onal  t est s;  r ecor d t he r equi r ed dat a usi ng t he appr oved 
r epor t i ng f or ms.   Not i f y t he Cont r act i ng Of f i cer  i n wr i t i ng at  l east  
15 cal endar  days pr i or  t o t he t est i ng.   Wi t hi n 30 cal endar  days af t er  
accept abl e compl et i on of  t est i ng,  submi t  each t est  r epor t  f or  r evi ew 
and appr oval .

e.   Repor t  f or ms:   Type dat a ent r i es and wr i t i ng on t he t est  r epor t  
f or ms.   Compl et ed t est  r epor t  f or ms f or  each i t em of  equi pment  must  be 
r evi ewed,  appr oved,  and si gned by t he Cont r act or ' s t est  di r ect or .   The 
manuf act ur er ' s f i el d t est  r epr esent at i ve must  r evi ew,  appr ove,  and 
si gn t he r epor t  of  t he manuf act ur er ' s r ecommended t est .   Si gnat ur es 
must  be accompani ed by t he per son' s name t yped.

f .   Def i c i ency r esol ut i on:   The t est  r equi r ement s accept abl y met ;  
def i c i enci es i dent i f i ed dur i ng t he t est s must  be cor r ect ed i n 
compl i ance wi t h t he  manuf act ur er ' s r ecommendat i ons and cor r ect i ons 
r et est ed i n or der  t o ver i f y compl i ance.
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3. 5   SYSTEM PERFORMANCE TESTS

[ Si x]  [ _____]  copi es of  t he r epor t  must  be pr ovi ded i n bound 216 by 279 mm 
bookl et s.

3. 5. 1   Gener al  Requi r ement s

Bef or e each r ef r i ger at i on syst em i s accept ed,  t est s t o demonst r at e t he 
gener al  oper at i ng char act er i st i cs of  al l  equi pment  must  be conduct ed by 
t he manuf act ur er ' s appr oved st ar t - up r epr esent at i ve exper i enced i n syst em 
st ar t - up and t est i ng,  at  such t i mes as di r ect ed.   Test s must  cover  a 
per i od of  not  l ess t han 48 hour s f or  each syst em and must  demonst r at e t hat  
t he ent i r e syst em i s f unct i oni ng i n accor dance wi t h t he dr awi ngs and 
speci f i cat i ons.   Cor r ect i ons and adj ust ment s must  be made as necessar y and 
t est s must  be r e- conduct ed t o demonst r at e t hat  t he ent i r e syst em i s 
f unct i oni ng as speci f i ed.   Pr i or  t o accept ance,  ser vi ce val ve seal  caps 
and bl anks over  gauge poi nt s must  be i nst al l ed and t i ght ened.   Any 
r ef r i ger ant  l ost  dur i ng t he syst em st ar t up must  be r epl aced.   I f  t est s do 
not  demonst r at e sat i sf act or y syst em per f or mance,  def i c i enci es must  be 
cor r ect ed and t he syst em must  be r et est ed.   Test s must  be conduct ed i n t he 
pr esence of  t he Cont r act i ng Of f i cer .   Wat er  and el ect r i c i t y r equi r ed f or  
t he t est s wi l l  be f ur ni shed by t he Gover nment .   Any mat er i al ,  equi pment ,  
i nst r ument s,  and per sonnel  r equi r ed f or  t he t est  must  be pr ovi ded by t he 
Cont r act or .   Fi el d t est s must  be coor di nat ed wi t h Sect i on 23 05 93 
TESTI NG,  ADJUSTI NG,  AND BALANCI NG FOR HVAC.

3. 5. 2   Test  Repor t

The r epor t  must  document  compl i ance wi t h t he speci f i ed per f or mance 
cr i t er i a upon compl et i on and t est i ng of  t he syst em.   The r epor t  must  
i ndi cat e t he number  of  days cover ed by t he t est s and any concl usi ons as t o 
t he adequacy of  t he syst em.   The r epor t  must  al so i ncl ude t he f ol l owi ng 
i nf or mat i on and must  be t aken at  l east  t hr ee di f f er ent  t i mes at  out s i de 
dr y- bul b t emper at ur es t hat  ar e at  l east  3 degr ees C apar t :

a.   Dat e and out si de weat her  condi t i ons.

b.   The l oad on t he syst em based on t he f ol l owi ng:

( 1)  The r ef r i ger ant  used i n t he syst em.
( 2)  Condensi ng t emper at ur e and pr essur e.
( 3)  Suct i on t emper at ur e and pr essur e.
( 4)  Runni ng cur r ent ,  vol t age and pr oper  phase sequence f or  each phase 

of  al l  mot or s.
( 5)  The act ual  on- si t e set t i ng of  al l  oper at i ng and saf et y cont r ol s.
( 6)  Chi l l ed wat er  pr essur e,  f l ow and t emper at ur e i n and out  of  t he 

chi l l er .
( 7)  The posi t i on of  t he [ capaci t y- r educt i on gear ]  at  machi ne of f ,  

one- t hi r d l oaded,  one- hal f  l oaded,  t wo- t hi r ds l oaded,  and f ul l y 
l oaded.

3. 6   DEMONSTRATI ONS

Cont r act or  must  conduct  a t r ai ni ng cour se f or  t he oper at i ng st af f  as 
desi gnat ed by t he Cont r act i ng Of f i cer .   The t r ai ni ng per i od must  consi st  

SECTI ON 23 64 10  Page 25



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

of  a t ot al  [ _____]  hour s of  nor mal  wor ki ng t i me and st ar t  af t er  t he syst em 
i s f unct i onal l y compl et ed but  pr i or  t o f i nal  accept ance t est s.   The 
t r ai ni ng cour se must  cover  al l  of  t he i t ems cont ai ned i n t he appr oved 
oper at i on and mai nt enance manual s as wel l  as demonst r at i ons of  r out i ne 
mai nt enance oper at i ons.

Pr ovi de a schedul e,  at  l east  [ 2]  [ _____]  weeks pr i or  t o t he dat e of  t he 
pr oposed t r ai ni ng cour se,  whi ch i dent i f i es t he dat e,  t i me,  and l ocat i on 
f or  t he t r ai ni ng.

        - -  End of  Sect i on - -
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CHI LLED,  CHI LLED- HOT,  AND CONDENSER WATER PI PI NG SYSTEMS
08/ 09

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 90A ( 2018)  St andar d f or  t he I nst al l at i on of  
Ai r  Condi t i oni ng and Vent i l at i ng Syst ems

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S B 1178   ( 2015)  Foundat i on Bol t s ( Amendment  1)

JI S B 1180 ( 2014)  Hexagon Head Bol t s and Hexagon 
Scr ews

JI S B 1181 ( 2014)  Hexagon Nut s and Hexagon Thi n Nut s

JI S B 2011 ( 2013)  Br onze,  Gat e,  Gl obe,  Angl e,  and 
Check Val ves ( Amendment  2)

JI S B 2031   ( 2015)  Gr ay Cast  I r on Val ves ( Amendment  1)

JI S B 2032 ( 2013)  Waf er  Type Rubber - Seat ed But t er f l y 
Val ves

JI S B 2220 ( 2012)  St eel  Pi pe Fl anges

JI S B 2301 ( 2013)  Scr ewed Type Mal l eabl e Cast  I r on 
Pi pe Fi t t i ngs

JI S B 2311 ( 2015)  St eel  But t - Wel di ng Pi pe Fi t t i ngs 
f or  Or di nar y Use

JI S B 2313 ( 2015)  St eel  Pl at e But t - Wel di ng Pi pe 
Fi t t i ngs

JI S B 2316 ( 2017)  St eel  Socket - Wel di ng Pi pe Fi t t i ngs 

JI S B 2352 ( 2013)  Bel l ows Type Expansi on Joi nt s

JI S B 2404 ( 2018)  Di mensi ons of  Gasket s f or  Use wi t h 
Pi pe Fl anges

JI S B 6801 ( 2003)  Manual  Bl owpi pes f or  Wel di ng,  
Cut t i ng and Heat i ng

JI S B 7505- 1 ( 2017)  Aner oi d Pr essur e Gauges- Par t  1:  
Bour don Tube Pr essur e Gauges
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JI S B 8285 ( 2010)  Wel di ng Pr ocedur e Qual i f i cat i on 
Test  f or  Pr essur e Vessel s

JI S B 8301 ( 2009)  Techni cal  Speci f i cat i ons f or  
Cent r i f ugal  Pumps- Cl ass I I

JI S B 8308 ( 2009)  Techni cal  Speci f i cat i ons f or  
Cent r i f ugal  Pumps- Cl ass I I

JI S B 8410 ( 2015)  Pr essur e Reduci ng Val ves f or  Wat er  
Wor ks

JI S B 8414 ( 2011)  Rel i ef  Val ves f or  Hot  Wat er  
Appl i ances ( Amendment  3)

JI S C 4212 ( 2010;  R 2022)  Low- Vol t age Thr ee- Phase 
Squi r r el - Cage Hi gh- Ef f i c i ency I nduct i on 
Mot or s ( Amendment  1)

JI S F 0602 ( 1995)  Shi pbui l di ng- Non- Asbest os Gasket s 
t o Car go Pi pi ng Syst em- Appl i cat i on St andar d

JI S G 3106 ( 2020)  Rol l ed St eel s f or  Wel ded St r uct ur e

JI S G 3201 ( 2008)  Car bon St eel  For gi ngs f or  Gener al  
  Use ( Amendment  1)

JI S G 3202 ( 2008)  Car bon St eel  For gi ngs f or  Pr essur e 
Vessel s ( Amendment  1)

JI S G 3302 ( 2022)  Hot  Di p Zi nc Coat ed St eel  Sheet  and 
St r i p

JI S G 3454 ( 2019)  Car bon St eel  Pi pes f or  Pr essur e 
Ser vi ce ( Amendment  1)

JI S G 3456 ( 2019)  Car bon St eel  Pi pes f or  Hi gh 
Temper at ur e Ser vi ce 

JI S G 4051 ( 2018)  Car bon St eel s f or  Machi ne 
  St r uct ur al  Use ( Amendment  1)

JI S G 4053 ( 2018)  Low- Al l oyed St eel s f or  Machi ne 
  St r uct ur al  Use ( Amendment  1)

JI S G 4107 ( 2015)  Al l oy St eel  Bol t i ng Mat er i al s f or  
  Hi gh Temper at ur e Ser vi ce ( Amendment  1)

JI S G 4303 ( 2012)  St ai nl ess St eel  Bar s

JI S G 5502 ( 2007)  Spher oi dal  Gr aphi t e I r on Cast i ngs

JI S G 5705 ( 2018)  Mal l eabl e I r on Cast i ngs  

JI S H 3300 ( 2018)  Copper  and Copper  Al l oy Seaml ess 
Pi pes and Tubes

JI S H 3401 ( 2001)  Pi pe Fi t t i ngs of  Copper  and Copper  
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Al l oys

JI S H 5120 ( 2016)  Copper  and Copper  Al l oy Cast i ngs

JI S K 0102 ( 2019)  Test i ng Met hods f or  I ndust r i al  
Wast ewat er  ( Amendment  1)  

JI S K 2234 ( 2018)  Engi ne Ant i f r eeze Cool ant s 

JI S R 3453 ( 2006)  Compr essed Fi ber  Joi nt i ng 
  ( Amendment  1)

JI S Z 2371 ( 2015)  Met hods of  Sal t  Spr ay Test i ng

JI S Z 3197 ( 2012)  Test  Met hods f or  Sol der i ng Fl uxes

JI S Z 3202 ( 2007)  Copper  and Copper  Al l oy Gas Wel di ng 
Rods

JI S Z 3284- 1 ( 2014)  Sol der  Past e- Par t  1:  Ki nds and 
Qual i t y Cl assi f i cat i on

JI S Z 3422- 1 ( 2003)  Speci f i cat i on and Appr oval  of  
Wel di ng Pr ocedur es f or  Met al l i c  
Mat er i al s- Wel di ng Pr ocedur e Test s- Ar c and 
Gas Wel di ng of  St eel s and Ar c Wel di ng of  
Ni ckel  and Ni ckel  Al l oys

JI S Z 3801 ( 2018)  St andar d Qual i f i cat i on Test  and 
Accept ance Requi r ement s f or  Manual  Wel di ng 
Techni que

JI S Z 8802 ( 2011)  Met hods f or  Det er mi nat i on of  PH of  
Aqueous Sol ut i ons

THE SOCI ETY OF HEATI NG,  AI R- CONDI TI ONI NG AND SANI TARY ENGI NEERS OF 
JAPAN ( SHASE)

SHASE- S003 ( 2012)  Sl eave Type Expansi on Pi pe Joi nt s

MI NI STRY OF LAND,  I NFRASTRUCTURE,  TRANSPORT AND TOURI SM ( MLI T)

MLI T- M ( 2019)  Publ i c Bui l di ng Const r uct i on 
St andar d Speci f i cat i on

MI NI STRY OF HEALTH,  LABOUR AND WELFARE,  GOVERNMENT OF JAPAN ( MHLW)

MHLW- 177 ( 2018)  WATER SUPPLY LAW

JAPAN VALVE MANUFACTURERS'  ASSOCI ATI ON ( JVMA)

JV- 5 ( 2008)  Pi pe end Ant i cor r osi on Scr ewed Val ve

1. 2   SYSTEM DESCRI PTI ON

Pr ovi de t he wat er  syst ems havi ng t he mi ni mum ser vi ce ( desi gn)  
t emper at ur e- pr essur e r at i ng i ndi cat ed.    Pr ovi s i on of  t he pi pi ng syst ems,  
i ncl udi ng mat er i al s,  i nst al l at i on,  wor kmanshi p,  f abr i cat i on,  assembl y,  
er ect i on,  exami nat i on,  i nspect i on,  and t est i ng shal l  be i n accor dance wi t h 
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t he r equi r ed and advi sor y pr ovi s i ons of  MLI T- M except  as modi f i ed or  
suppl ement ed by t hi s speci f i cat i on sect i on or  desi gn dr awi ngs.  Thi s 
speci f i cat i on sect i on cover s t he wat er  syst ems  pi pi ng whi ch i s l ocat ed 
wi t hi n,  on,  and adj acent  t o bui l di ng( s)  wi t hi n t he bui l di ng( s)  1. 66 met er  
l i ne.

1. 3   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   Submi t  
t he f ol l owi ng i n accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

 
SD- 03 Pr oduct  Dat a  

Pumps;  G[ [ ] ]

SD- 06 Test  Repor t s

Pi pi ng Wel ds NDE Repor t

Pr essur e Test s Repor t s;  G[ [ ] ]

  Repor t  shal l  be pr ovi ded i n bound 216 by 279 mm bookl et s.   I n 
t he r epor t s,  document  al l  phases of  t he t est s per f or med.   I ncl ude 
i ni t i al  t est  summar i es,  al l  r epai r s/ adj ust ment s made,  and t he 
f i nal  t est  r esul t s.

Condenser  Wat er  Qual i t y Test  Repor t s;  G[ [ ] ]

  Test  r epor t s,  each mont h f or  a per i od of  one year  af t er  pr oj ect  
compl et i on,  i n bound 216 by 279 mm bookl et s.   I n t he r epor t s,  
i dent i f y t he chemi cal  composi t i on of  t he condenser  wat er .   Al so 
i ncl ude t he compar i son of  t he manuf act ur er ' s r ecommended oper at i ng 
condi t i ons f or  t he cool i ng t ower  and condenser  i n r el at i on t o t he 
condi t i on of  t he condenser  wat er .   Document  i n t he r epor t  any 
r equi r ed cor r ect i ve act i on t aken.

One- Year  I nspect i on Repor t  For  Cool i ng Wat er ;  G[ [ ] ]

  At  t he compl et i on of  one year  of  ser vi ce,  i n bound 216 by 279 mm 
i nch bookl et s.   I n t he r epor t ,  i dent i f y t he condi t i on of  each 
cool i ng t ower  and condenser .   I ncl ude a compar i son of  t he 
condi t i on of  t he cool i ng t ower  and condenser  wi t h t he 
manuf act ur er ' s r ecommended oper at i ng condi t i ons.   I dent i f y al l  
act i ons t aken by t he Cont r act or  and manuf act ur er  t o cor r ect  
def i c i enci es dur i ng t he f i r st  year  of  ser vi ce.

SD- 10 Oper at i on and Mai nt enance Dat a

  Requi r ement s f or  dat a packages ar e speci f i ed Sect i on 01 78 23 
OPERATI ON AND MAI NTENANCE DATA,  except  as suppl ement ed and 
modi f i ed by t hi s speci f i cat i on sect i on.  

  Submi t  spar e par t s dat a f or  each di f f er ent  i t em of  equi pment  
speci f i ed,  wi t h oper at i on and mai nt enance dat a packages.   I ncl ude 
a compl et e l i s t  of  par t s and suppl i es,  wi t h cur r ent  uni t  pr i ces 
and sour ce of  suppl y,  a r ecommended spar e par t s l i s t  f or  1 year  of  
oper at i on,  and a l i s t  of  t he par t s r ecommended by t he manuf act ur er  
t o be r epl aced on a r out i ne basi s.
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  Submi t  a l i s t  of  qual i f i ed per manent  ser vi ce or gani zat i ons wi t h 
oper at i on and mai nt enance dat a packages.   I ncl ude ser vi ce 
or gani zat i on addr esses and ser vi ce ar ea or  exper t i se.   The ser vi ce 
or gani zat i ons shal l  be r easonabl y conveni ent  t o t he equi pment  
i nst al l at i on and be abl e t o r ender  sat i sf act or y ser vi ce t o t he 
equi pment  on a r egul ar  and emer gency basi s dur i ng t he war r ant y 
per i od of  t he cont r act .

Wat er  Tr eat ment  Syst ems

  An oper at i on manual  i n bound 216 by 279 mm bookl et s l i s t i ng 
st ep- by- st ep pr ocedur es r equi r ed f or  syst em st ar t up,  oper at i on,  
abnor mal  shut down,  emer gency shut down,  and nor mal  shut down.   
I ncl ude t est i ng pr ocedur es used i n det er mi ni ng wat er  qual i t y.

  A mai nt enance manual  i n bound 216 by 279 mm bookl et s l i s t i ng 
r out i ne mai nt enance pr ocedur es,  possi bl e br eakdowns and r epai r s,  
and a t r oubl e shoot i ng gui de.

Cal i br at ed Bal anci ng Val ves,  Dat a Package 3;  

Aut omat i c Fl ow Cont r ol  Val ves,  Dat a Package 3;

Pump Di schar ge Val ve,  Dat a Package 2;  

Wat er  Temper at ur e Mi xi ng Val ve,  Dat a Package 3;  

Wat er  Temper at ur e Regul at i ng Val ves,  Dat a Package 3;  

Wat er  Pr essur e Reduci ng Val ve,  Dat a Package 3;  

Pr essur e Rel i ef  Val ve,  Dat a Package 2;  

Combi nat i on Pr essur e and Temper at ur e Rel i ef  Val ves,  Dat a Package 
2;  

Expansi on Joi nt s,  Dat a Package 2;  

Pumps,  Dat a Package 3;  G[ [ ] ]

Combi nat i on St r ai ner  and Pump Suct i on Di f f user ,  Dat a Package 2;  

Expansi on Tanks,  Dat a Package 2;  G[ [ ] ]

Ai r  Separ at or  Tanks,  Dat a Package 2;  G[ [ ] ]

1. 4   MODI FI CATI ONS TO REFERENCES

I n each of  t he publ i cat i ons r ef er r ed t o her ei n,  consi der  t he advi sor y 
pr ovi s i ons t o be mandat or y,  as t hough t he wor d,  " shal l "  had been 
subst i t ut ed f or  " shoul d"  wher ever  i t  appear s.   I nt er pr et  r ef er ences i n 
t hese publ i cat i ons t o t he " aut hor i t y havi ng j ur i sdi ct i on" ,  or  wor ds of  
s i mi l ar  meani ng,  t o mean t he Cont r act i ng Of f i cer .

1. 4. 1   Def i ni t i ons

For  t he I nt er nat i onal  Code Counci l  ( I CC)  Codes r ef er enced i n t he cont r act  
document s,  advi sor y pr ovi s i ons shal l  be consi der ed mandat or y,  t he wor d 
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" shoul d"  shal l  be i nt er pr et ed as " shal l . "   Ref er ence t o t he " code 
of f i c i al "  shal l  be i nt er pr et ed t o mean t he " Cont r act i ng Of f i cer . "   For  
Navy owned pr oper t y,  r ef er ences t o t he " owner "  shal l  be i nt er pr et ed t o 
mean t he " Cont r act i ng Of f i cer . "   For  l eased f aci l i t i es,  r ef er ences t o t he 
" owner "  shal l  be i nt er pr et ed t o mean t he " l essor . "   Ref er ences t o t he 
" per mi t  hol der "  shal l  be i nt er pr et ed t o mean t he " Cont r act or . "

1. 4. 2   Admi ni st r at i ve I nt er pr et at i ons

For  I CC Codes r ef er enced i n t he cont r act  document s,  t he pr ovi s i ons of  
Chapt er  1,  " Admi ni st r at or , "  do not  appl y.   These admi ni st r at i ve 
r equi r ement s ar e cover ed by t he appl i cabl e Feder al  Acqui s i t i on Regul at i ons 
( FAR)  i ncl uded i n t hi s cont r act  and by t he aut hor i t y gr ant ed t o t he 
Of f i cer  i n Char ge of  Const r uct i on t o admi ni st er  t he const r uct i on of  t hi s 
pr oj ect .   Ref er ences i n t he I CC Codes t o sect i ons of  Chapt er  1,  shal l  be 
appl i ed appr opr i at el y by t he Cont r act i ng Of f i cer  as aut hor i zed by hi s 
admi ni st r at i ve cogni zance and t he FAR.

1. 5   SAFETY REQUI REMENTS

Exposed movi ng par t s,  par t s t hat  pr oduce hi gh oper at i ng t emper at ur e,  par t s 
whi ch may be el ect r i cal l y ener gi zed,  and par t s t hat  may be a hazar d t o 
oper at i ng per sonnel  shal l  be i nsul at ed,  f ul l y  encl osed,  guar ded,  or  f i t t ed 
wi t h ot her  t ypes of  saf et y devi ces.   Saf et y devi ces shal l  be i nst al l ed so 
t hat  pr oper  oper at i on of  equi pment  i s not  i mpai r ed.

1. 6   DELI VERY,  STORAGE,  AND HANDLI NG

Pr ot ect  st or ed i t ems f r om t he weat her ,  humi di t y and t emper at ur e 
var i at i ons,  di r t  and dust ,  or  ot her  cont ami nant s.   Pr oper  pr ot ect i on and 
car e of  al l  mat er i al  bot h bef or e and dur i ng i nst al l at i on shal l  be t he 
Cont r act or ' s r esponsi bi l i t y .   Any mat er i al s f ound t o be damaged shal l  be 
r epl aced at  t he Cont r act or ' s expense.   Dur i ng i nst al l at i on,  cap pi pi ng and 
si mi l ar  openi ngs t o keep out  di r t  and ot her  f or ei gn mat t er .   Any por ous 
mat er i al s f ound t o be cont ami nat ed wi t h mol d or  mi l dew wi l l  be r epl aced at  
t he Cont r act or ' s expense.   Non- por ous mat er i al s f ound t o be cont ami nat ed 
wi t h mol d or  mi l dew wi l l  be di s i nf ect ed and cl eaned pr i or  t o i nst al l at i on.

1. 7   PROJECT/ SI TE CONDI TI ONS

1. 7. 1   Ver i f i cat i on of  Di mensi ons

The Cont r act or  shal l  become f ami l i ar  wi t h al l  det ai l s of  t he wor k,  ver i f y 
al l  di mensi ons i n t he f i el d,  and advi se t he Cont r act i ng Of f i cer  of  any 
di scr epancy bef or e per f or mi ng any wor k.

1. 7. 2   Dr awi ngs

Because of  t he smal l  scal e of  t he dr awi ngs,  i t  i s  not  possi bl e t o i ndi cat e 
al l  of f set s,  f i t t i ngs,  and accessor i es t hat  may be r equi r ed.   The 
Cont r act or  shal l  car ef ul l y i nvest i gat e t he pl umbi ng,  f i r e pr ot ect i on,  
el ect r i cal ,  st r uct ur al  and f i ni sh condi t i ons t hat  woul d af f ect  t he wor k t o 
be per f or med and shal l  ar r ange such wor k accor di ngl y,  f ur ni shi ng r equi r ed 
of f set s,  f i t t i ngs,  and accessor i es t o meet  such condi t i ons.

1. 7. 3   Accessi bi l i t y

I nst al l  al l  wor k so t hat  par t s r equi r i ng per i odi c i nspect i on,  oper at i on,  
mai nt enance,  and r epai r  ar e r eadi l y accessi bl e.   I nst al l  conceal ed val ves,  
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expansi on j oi nt s,  cont r ol s,  damper s,  and equi pment  r equi r i ng access,  i n 
l ocat i ons f r eel y accessi bl e t hr ough access door s.

PART 2   PRODUCTS

2. 1   STANDARD COMMERCI AL PRODUCTS

Mat er i al s and equi pment  shal l  be st andar d pr oduct s of  a manuf act ur er  
r egul ar l y engaged i n t he manuf act ur i ng of  such pr oduct s,  whi ch ar e of  a 
s i mi l ar  mat er i al ,  desi gn and wor kmanshi p.   The st andar d pr oduct s shal l  
have been i n sat i sf act or y commer ci al  or  i ndust r i al  use f or  2 year s pr i or  
t o bi d openi ng.

The t wo year  use shal l  i ncl ude appl i cat i ons of  equi pment  and mat er i al s 
under  s i mi l ar  c i r cumst ances and of  s i mi l ar  s i ze.   The 2 year s exper i ence 
shal l  be sat i sf act or i l y  compl et ed by a pr oduct  whi ch has been sol d or  i s 
of f er ed f or  sal e on t he commer ci al  mar ket  t hr ough adver t i sement s,  
manuf act ur er ' s cat al ogs,  or  br ochur es.

Pr oduct s havi ng l ess t han a 2 year  f i el d ser vi ce r ecor d shal l  be 
accept abl e i f  a cer t i f i ed r ecor d of  sat i sf act or y f i el d oper at i on,  f or  not  
l ess t han 6000 hour s excl usi ve of  t he manuf act ur er ' s f act or y t est s,  can be 
shown.   Syst em component s shal l  be envi r onment al l y sui t abl e f or  t he 
i ndi cat ed l ocat i ons.

The equi pment  i t ems shal l  be suppor t ed by ser vi ce or gani zat i ons.   These 
ser vi ce or gani zat i ons shal l  be r easonabl y conveni ent  t o t he equi pment  
i nst al l at i on and abl e t o r ender  sat i sf act or y ser vi ce t o t he equi pment  on a 
r egul ar  and emer gency basi s dur i ng t he war r ant y per i od of  t he cont r act .

2. 2   STEEL PI PI NG

Wat er  pi pi ng shal l  be st eel  pi pe.   Pr ovi de st eel  pi pi ng wi t h a Japanese 
I ndust r i al  St andar ds ( JI S)  Cl ass 125 ser vi ce r at i ng,  whi ch f or  66 degr ees 
C t he pr essur e r at i ng i s 1207 kPa.

2. 2. 1   Pi pe

St eel  pi pe,  conf or m t o JI S G 3454,  Schedul e 40 and MLI T- M.

2. 2. 2   Fi t t i ngs and End Connect i ons ( Joi nt s)

Pi pi ng and f i t t i ngs 25 mm and smal l er  shal l  have t hr eaded connect i ons.   
Pi pi ng and f i t t i ngs l ar ger  t han 25 mm and smal l er  t han 80 mm shal l  have 
ei t her  t hr eaded,  [ gr ooved, ]  or  wel ded connect i ons.   Pi pi ng and f i t t i ngs 80 
mm and l ar ger  shal l  have [ gr ooved, ]  wel ded,  or  f l anged connect i ons.   The 
manuf act ur er  of  each f i t t i ng shal l  be per manent l y i dent i f i ed on t he body 
of  t he f i t t i ng.

2. 2. 2. 1   Thr eaded Connect i ons

Use t hr eaded f i t t i ng conf or mi ng t o JI S B 2301.   Use t hr eaded uni ons 
conf or mi ng t o JI S B 2301.   Use t hr eaded pi pe ni ppl es conf or mi ng t o MLI T- M.

2. 2. 2. 2   Fl anged Connect i ons

Fl anges shal l  conf or m t o JI S B 2220.   Gasket s shal l  be nonasbest os 
compr essed mat er i al  i n accor dance wi t h JI S B 2404,  1. 59 mm t hi ckness,  f ul l  
f ace or  sel f - cent er i ng f l at  r i ng t ype.   These gasket s shal l  cont ai n ar ami d 
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f i ber s bonded wi t h st yr ene but adei ne r ubber  ( SBR)  or  ni t r i l e but adei ne 
r ubber  ( NBR) .   Bol t s,  nut s,  and bol t  pat t er ns shal l  conf or m t o JI S B 1180.

2. 2. 2. 3   Wel ded Connect i ons

Wel ded val ves and pi pe connect i ons ( bot h but t - wel ds and socket - wel ds 
t ypes)  shal l  conf or m t o JI S B 2301.   But t - wel ded f i t t i ngs shal l  conf or m t o 
JI S B 2311.   Socket - wel ded f i t t i ngs shal l  conf or m t o JI S B 2316.   Wel ded 
f i t t i ngs shal l  be i dent i f i ed wi t h t he appr opr i at e gr ade and mar ki ng symbol .

2. 2. 2. 4   Gr ooved Mechani cal  Connect i ons For  St eel

Ri gi d gr ooved mechani cal  connect i ons may onl y be used i n ser vi ceabl e 
abovegr ound l ocat i ons wher e t he t emper at ur e of  t he c i r cul at i ng medi um does 
not  exceed 110 degr ees C.   Fl exi bl e gr ooved connect i ons shal l  be used onl y 
as a f l exi bl e connect or  wi t h gr ooved pi pe syst em.   Unl ess ot her wi se 
speci f i ed,  gr ooved pi pi ng component s shal l  meet  t he cor r espondi ng cr i t er i a 
speci f i ed f or  t he s i mi l ar  wel ded,  f l anged,  or  t hr eaded component  speci f i ed 
her ei n.

Each gr ooved mechani cal  j oi nt  shal l  be a syst em,  i ncl udi ng coupl i ng 
housi ng,  gasket ,  f ast ener s,  al l  f ur ni shed by t he same manuf act ur er .   Joi nt  
i nst al l at i on shal l  be i n compl i ance wi t h j oi nt  manuf act ur er ' s wr i t t en 
i nst r uct i ons.

Use f i t t i ng and coupl i ng houses of  mal l eabl e i r on conf or mi ng t o JI S G 5705;  
st eel  conf or mi ng JI S G 3454.   Use gasket s of  mol ded synt het i c r ubber  wi t h 
cent r al  cavi t y,  pr essur e r esponsi ve conf i gur at i on and conf or mi ng t o MLI T- M.  
Gr ooved mechani cal  connect i ons shal l  conf or m t o MLI T- M.   Coupl i ng nut s and 
bol t s shal l  be st eel  and shal l  conf or m t o MLI T- M.   Pi pe connect i ons and 
f i t t i ngs shal l  be t he pr oduct  of  t he same manuf act ur er .   Pr ovi de j oi nt  
i nst al l at i on be i n compl i ance wi t h j oi nt  manuf act ur er ' s wr i t t en 
i nst r uct i ons.

2. 2. 2. 5   Di el ect r i c Wat er ways and Fl anges

Pr ovi de di el ect r i c wat er ways wi t h a wat er  i mper vi ous i nsul at i on bar r i er  
capabl e of  l i mi t i ng gal vani c cur r ent  t o 1 per cent  of  shor t  c i r cui t  cur r ent  
i n a cor r espondi ng bi met al l i c  j oi nt .   When dr y,  i nsul at i on bar r i er  shal l  
be abl e t o wi t hst and a 600- vol t  br eakdown t est .   Pr ovi de di el ect r i c 
wat er ways const r uct ed of  gal vani zed st eel  and have t hr eaded end 
connect i ons t o mat ch connect i ng pi pi ng.   Di el ect r i c wat er ways shal l  be 
sui t abl e f or  t he r equi r ed oper at i ng pr essur es and t emper at ur es.   Pr ovi de 
di el ect r i c f l anges wi t h t he same pr essur e r at i ngs as st andar d f l anges and 
pr ovi de compl et e el ect r i cal  i sol at i on bet ween connect i ng pi pe and/ or  
equi pment  as descr i bed her ei n f or  di el ect r i c wat er ways.

2. 3   PI PI NG FOR STEAM AND CONDENSATE

St eam and condensat e pi pi ng f or  1034- ,  2413- ,  13790- ,  41369-  k i l opascal  
ser vi ce shal l  be bl ack car bon st eel  ( BCS) .  St eam and condensat e pi pi ng 
i ncl udes f i t t i ngs,  uni ons,  f l anges,  gasket s,  and bol t i ng.  

2. 3. 1   Type BCS- 150 (  1034 ki l opascal  Ser vi ce)

Pi pe or  t ube ( DN6 t hr ough DN25) :   Schedul e 40 f or  st eam,  Schedul e 80 f or  
condensat e,  seaml ess bl ack car bon st eel ,  conf or mi ng t o JI S G 3456.

Fi t t i ngs ( DN6 t hr ough DN50) :   2068 ki l opascal  wor ki ng st eam pr essur e ( wsp)  
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banded mal l eabl e i r on,  scr ewed end,  conf or mi ng t o JI S G 5705 and JI S B 2301.

Fi t t i ngs ( DN6 t hr ough DN50) :  15-  or  20-  megapascal  wat er ,  oi l ,  or  gas 
( wog)  f or ged car bon st eel ,  socket  wel d or  scr ewed end,  conf or mi ng t o 
JI S G 3201 and JI S G 3202 and JI S B 2316.

Fi t t i ngs ( DN65 t hr ough DN250) :   Wal l  t hi ckness t o mat ch pi pe,  l ong r adi us,  
but t  wel d,  bl ack car bon st eel ,  conf or mi ng t o JI S B 2313,  Gr ade WPB,  and 
JI S B 2313.

Uni ons ( DN6 t hr ough DN50) :  1724 ki l opascal  wsp,  mal l eabl e i r on,  scr ewed 
end,  gr ound j oi nt ,  wi t h br ass or  br onze seat  i nser t ,  conf or mi ng t o 
JI S B 2301.

Uni ons ( DN6 t hr ough DN50) :  15-  or  20-  megapascal  wog,  f or ged car bon st eel ;  
socket  wel d t hr ough 50 mi l l i met er ,  scr ewed end t hr ough 25 mi l l i met er ,  
conf or mi ng t o JI S G 3201 and JI S G 3202 and JI S B 2316,  wi t h gr ound j oi nt  
and st ai nl ess- st eel  seat  i nser t

Fl anges ( DN65 t hr ough DN250) :  1034- ki l opascal ,  f or ged car bon st eel ,  
wel di ng neck,  wi t h r ai sed f ace or  f l at  f ace and concent r i c f i ni sh,  
conf or mi ng t o JI S G 3201 and JI S G 3202.

Fl ange Gasket s:   Compr essed non- asbest os sheet  conf or mi ng t o JI S F 0602,  
Type 1,  P1161A or  JI S R 3453,  coat ed on bot h s i des wi t h gr aphi t e or  
s i mi l ar  l ubr i cant ,  cont ai ni ng not  l ess t han 75- per cent  non- asbest os f i ber  
mat er i al s

Bol t i ng:   Bol t i ng and f l ange bol t i ng shal l  be hexhead and shal l  conf or m t o 
JI S B 1178.   Heavy hex- nut s shal l  conf or m t o JI S B 1181  Squar e- head bol t s 
and nut s ar e not  accept abl e.

2. 3. 2   Type BCS- 350 (  2413 ki l opascal Ser vi ce)

Pi pe or  t ube  ( DN6 t hr ough DN25) :  Schedul e 40 f or  st eam,  Schedul e 80 f or  
condensat e;  seaml ess bl ack car bon st eel ,  conf or mi ng t o JI S G 3456.

Fi t t i ngs  ( DN6 t hr ough DN50) :  15-  or  20-  megapascal  wog t o mat ch pi pe 
wal l ,  f or ged car bon st eel ,  socket  wel d or  scr ewed end,  conf or mi ng t o 
JI S G 3201 and JI S G 3202 and JI S B 2316.

Fi t t i ngs  ( DN6 t hr ough DN25) :  Schedul e 40,  l ong- r adi us,  but t  wel d,  bl ack 
car bon st eel ,  conf or mi ng t o JI S B 2313,  Gr ade WPB,  and JI S B 2313.

Uni ons  ( DN6 t hr ough DN50) :  15-  or  20-  megapascal  wog t o mat ch pi pe wal l ,  
f or ged car bon st eel ,  socket  wel d t hr ough 50 mi l l i met er ,  scr ewed end t hr ough
 25 mi l l i met er ,  conf or mi ng t o JI S G 3201 and JI S G 3202 and JI S B 2316,  
wi t h gr ound j oi nt  and st ai nl ess- st eel  seat  i nser t

Fl anges ( DN65 t hr ough DN250) :   2068 ki l opascal ,  f or ged car bon st eel ,  wel d 
neck,  wi t h r ai sed f ace and concent r i c ser r at ed f i ni sh,  conf or mi ng t o 
JI S G 4051

Gasket s:   Spi r al - wound,  non- asbest os- f i ber - f i l l ed,  car bon st eel ,  wi t h 
cent er i ng pr ovi s i ons,  conf or mi ng t o MLI T- M.

Bol t i ng:   Heavy hex- head,  car bon- st eel  bol t s or  bol t  st uds and 
semi f i ni shed heavy hexnut s,  conf or mi ng t o JI S B 1178.
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Squar e- head bol t s ar e not  accept abl e.

2. 4   PI PI NG FOR HI GH- PRESSURE COMPRESSED- AI R SYSTEMS

Hi gh- pr essur e compr essed- ai r  condensat e pi pi ng i ncl udes f i t t i ngs,  uni ons,  
f l anges,  gasket s,  and bol t i ng.

2. 4. 1   Type BCS- 2, 000 (  15 megapascal  Ser vi ce)

Pi pe or  t ube ( DN6 t hr ough DN80) :   Schedul e 40,  seaml ess bl ack car bon 
st eel ,  conf or mi ng t o JI S G 3456 or  JI S G 3454.

Fi t t i ngs ( DN6 t hr ough DN40) :   15 megapascal  wog,  f or ged car bon st eel ,  
socket  wel d,  conf or mi ng t o JI S G 3201 and JI S G 3202 and JI S B 2316.

Fi t t i ngs ( DN50 t hr ough DN80) :   Schedul e 40,  l ong r adi us,  but t  wel d,  bl ack 
car bon st eel ,  conf or mi ng t o JI S B 2313 and JI S B 2313.

Fl anges ( DN25 t hr ough DN80) :  6200 ki l opascal ,  f or ged car bon st eel ,  wel di ng 
neck,  wi t h r ai sed f ace and concent r i c ser r at ed f i ni sh,  conf or mi ng t o 
JI S G 3201 and JI S G 3202 or  JI S G 4051.  

Gasket s:   Spi r al  wound,  non- asbest os- f i ber - f i l l ed,  car bon st eel ,  wi t h 
cent er i ng pr ovi s i ons,  conf or mi ng t o MLI T- M.

Bol t i ng:   Al l oy- st eel  bol t  st uds conf or mi ng t o JI S G 4107and JI S G 4303,  
and semi f i ni shed heavy hex- nut s,  conf or mi ng t o JI S G 4051,  JI S G 4303 and 
JI S G 4053.

2. 4. 2   Type BCS- 6, 000 (  41368- ki l opascal  Ser vi ce)

Pi pe or  t ube ( DN15 t hr ough DN80) :   Seaml ess,  bl ack car bon st eel ,  
conf or mi ng t o JI S G 3456,  or  JI S G 3454.

Fi t t i ngs ( DN15 t hr ough DN40) :   41. 3 megapascal  wog,  f or ged car bon st eel ,  
socket  wel d,  conf or mi ng t o JI S G 3201 and JI S G 3202 and JI S B 2316

Fi t t i ngs ( DN50 t hr ough DN80) :   Long- r adi us,  but t  wel d,  bl ack car bon st eel ,  
conf or mi ng t o JI S B 2313,  JI S B 2313,  and JI S G 3456

Fl anges ( DN50 t hr ough DN80) :   17. 2 megapascal ,  f or ged car bon st eel ,  
wel di ng neck wi t h r ai sed f ace and concent r i c ser r at ed f i ni sh,  conf or mi ng 
t o JI S G 3201 and JI S G 3202.

Gasket s:   Spi r al - wound,  non- asbest os- f i l l ed,  car bon st eel ,  wi t h cent er i ng 
pr ovi s i ons,  conf or mi ng t o MLI T- M.

Bol t i ng:   Al l oy st eel  bol t  st uds conf or mi ng t o JI S G 4107and JI S G 4303,  
and semi f i ni shed heavy hex- nut s,  conf or mi ng t o JI S G 4051,  JI S G 4303 and 
JI S G 4053.

2. 5   COPPER TUBI NG

Pr ovi de copper  t ubi ng and f i t t i ngs wi t h a JI S H 3300 Cl ass 125 ser vi ce 
r at i ng,  whi ch f or  66 degr ees C,  t he pr essur e r at i ng i s 1207 kPa.

2. 5. 1   Tube

Use copper  t ube conf or mi ng t o JI S H 3300,  Type L or  M f or  abovegr ound 
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t ubi ng,  and Type K f or  bur i ed t ubi ng.

2. 5. 2   Fi t t i ngs and End Connect i ons ( Sol der  and Fl ar ed Joi nt s)

Wr ought  copper  and br onze sol der  j oi nt  pr essur e f i t t i ngs,  i ncl udi ng uni ons 
ands f l anges,  shal l  conf or m t o JI S H 3401.   Pr ovi de adapt er s as 
r equi r ed.    Cast  copper  al l oy sol der - j oi nt  pr essur e f i t t i ngs ,  i ncl udi ng 
uni ons and f l anges,  shal l  conf or m t o JI S H 3401.   Cast  copper  al l oy 
f i t t i ngs f or  f l ar ed copper  t ube shal l  conf or m t o JI S H 3401 and JI S H 5120.   
JI S H 3300 copper  pi pe ni ppl es wi t h t hr eaded end connect i ons shal l  conf or m 
t o JI S H 3300.

Copper  t ubi ng of  s i zes l ar ger  t han 100 mm shal l  have br azed j oi nt s.   Br ass 
or  br onze adapt er s f or  br azed t ubi ng may be used f or  connect i ng t ubi ng t o 
f l anges and t o t hr eaded ends of  val ves and equi pment .

Ext r act ed br azed t ee j oi nt s may be used i f  pr oduced wi t h an accept abl e 
t ool  and i nst al l ed i n accor dance wi t h t ool  manuf act ur er ' s wr i t t en 
pr ocedur es.

2. 5. 3   Gr ooved Mechani cal  Connect i ons For  Copper

Ri gi d gr ooved mechani cal  connect i ons may onl y be used i n ser vi ceabl e 
abovegr ound l ocat i ons wher e t he t emper at ur e of  t he c i r cul at i ng medi um does 
not  exceed 110 degr ees C.   Fl exi bl e gr ooved connect i ons shal l  be used onl y 
as a f l exi bl e connect or  wi t h gr ooved pi pe syst em.   Unl ess ot her wi se 
speci f i ed,  gr ooved pi pi ng component s shal l  meet  t he cor r espondi ng cr i t er i a 
speci f i ed f or  t he s i mi l ar  wel ded,  f l anged,  or  t hr eaded component  speci f i ed 
her ei n.

Each gr ooved mechani cal  j oi nt  shal l  be a syst em,  i ncl udi ng coupl i ng 
housi ng,  gasket ,  f ast ener s,  al l  f ur ni shed by t he same manuf act ur er .   Joi nt  
i nst al l at i on shal l  be i n compl i ance wi t h j oi nt  manuf act ur er ' s wr i t t en 
i nst r uct i ons.

Gr ooved f i t t i ng and mechani cal  coupl i ng housi ng shal l  be duct i l e i r on 
conf or mi ng t o JI S G 5502.   Pr ovi de gasket s f or  use i n gr ooved j oi nt s shal l  
const r uct ed of  mol ded synt het i c pol ymer  of  pr essur e r esponsi ve desi gn and 
shal l  conf or m t o MLI T- M f or  c i r cul at i ng medi um up t o 110 degr ees C.   
Pr ovi de gr ooved j oi nt s i n conf or mance wi t h MLI T- M.

2. 5. 4   Sol der

Pr ovi de sol der  i n conf or mance wi t h JI S Z 3284- 1,  gr ade Sb5,  t i n- ant i mony 
al l oy.   Sol der  f l ux shal l  be l i qui d or  past e f or m,  non- cor r osi ve and 
conf or m t o JI S Z 3197.

2. 5. 5   Br azi ng Fi l l er  Met al

Fi l l er  met al  shal l  conf or m t o JI S Z 3202,  Type BAg- 5 wi t h AWS Type 3 f l ux,  
except  Type BCuP- 5 or  BCuP- 6 may be used f or  br azi ng copper - t o- copper  
j oi nt s.

2. 6   VALVES

Pr ovi de val ves wi t h a Japanese st andar d ser vi ce r at i ng.

Val ves i n s i zes l ar ger  t han 25 mm and used on st eel  pi pe syst ems,  may be 
pr ovi ded wi t h r i gi d gr ooved mechani cal  j oi nt  ends.   Such gr ooved end 
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val ves shal l  be subj ect  t o t he same r equi r ement s as r i gi d gr ooved 
mechani cal  j oi nt s and f i t t i ngs and,  shal l  be f ur ni shed by t he same 
manuf act ur er  as t he gr ooved pi pe j oi nt  and f i t t i ng syst em.

2. 6. 1   Gat e Val ve

Gat e val ves 65 mm and smal l er  shal l  conf or m t o JI S B 2011 Cl ass 125 and 
shal l  be br onze wi t h wedge di sc,  r i s i ng st em and t hr eaded,  sol der ed,  or  
f l anged ends.   Gat e val ves 80 mm and l ar ger  shal l  conf or m t o JI S B 2031,  
Cl ass 125,  cast  i r on wi t h br onze t r i m,  out si de scr ew and yoke,  and f l anged 
or  t hr eaded ends.

2. 6. 2   Gl obe and Angl e Val ve

Gl obe and angl e val ves 65 mm and smal l er  shal l  conf or m t o JI S B 2011,  
Cl ass 125.   Gl obe and angl e val ves 80 mm and l ar ger  shal l  conf or m t o 
JI S B 2031,  Cl ass 125.

2. 6. 3   Check Val ve

Check val ves 65 mm and smal l er  shal l  conf or m t o JI S B 2011.   Check val ves 
80 mm and l ar ger  shal l  conf or m t o JI S B 2031,  Cl ass 125.

2. 6. 4   But t er f l y Val ve

But t er f l y val ves shal l  conf or m t o JI S B 2032 and JI S B 2011,  Type 1 and 
shal l  be ei t her  t he waf er  or  l ug t ype.   Val ves smal l er  t han 200 mm shal l  
have t hr ot t l i ng handl es wi t h a mi ni mum of  [ t wo] [ seven]  l ocki ng posi t i ons.   
Val ves 200 mm and l ar ger  shal l  have t ot al l y encl osed manual  gear  oper at or s 
wi t h adj ust abl e bal ance r et ur n st ops and posi t i on i ndi cat or s.

2. 6. 5   Pl ug Val ve

Pl ug val ves 50 mm and l ar ger  shal l  conf or m t o JI S B 2031,  have f l anged or  
t hr eaded ends,  and have cast  i r on bodi es wi t h br onze t r i m.   Val ves 50 mm 
and smal l er  shal l  be br onze wi t h NPT connect i ons f or  bl ack st eel  pi pe and 
br azed connect i ons f or  copper  t ubi ng.   Val ve shal l  be l ubr i cat ed,  
non- l ubr i cat ed,  or  t et r af l uor oet hyl ene r esi n- coat ed t ype.   Val ve shal l  be 
r esi l i ent ,  doubl e seat ed,  t r unni on mount ed wi t h t aper ed l i f t  pl ug capabl e 
of  2- way shut of f .   Val ve shal l  oper at e f r om f ul l y open t o f ul l y  c l osed by 
r ot at i on of  t he handwheel  t o l i f t  and t ur n t he pl ug.  [ Val ve shal l  a 
weat her pr oof  oper at or s wi t h mechani cal  posi t i on i ndi cat or s. ]   Val ves 200 mm
 or  l ar ger  shal l  be pr ovi ded wi t h manual  gear  oper at or s wi t h posi t i on 
i ndi cat or s.

2. 6. 6   Bal l  Val ve

Ful l  por t  desi gn.   Bal l  val ves 15 mm and l ar ger  shal l  conf or m t o JV- 5 and 
shal l  be cast  i r on or  br onze wi t h t hr eaded,  sol der ed,  or  f l anged ends.   
Val ves 200 mm or  l ar ger  shal l  be pr ovi ded wi t h manual  gear  oper at or s wi t h 
posi t i on i ndi cat or s.   Bal l  val ves may be pr ovi ded i n l i eu of  gat e val ves.

2. 6. 7   Squar e Head Cocks

Pr ovi de copper  al l oy or  cast - i r on body wi t h copper  al l oy pl ugs,  sui t abl e 
f or  125 psi g wat er  wor ki ng pr essur e.
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2. 6. 8   Cal i br at ed Bal anci ng Val ves

Copper  al l oy or  cast  i r on body,  copper  al l oy or  st ai nl ess i nt er nal  wor ki ng 
par t s.   Pr ovi de val ve cal i br at ed so t hat  f l ow can be det er mi ned when t he 
t emper at ur e and pr essur e di f f er ent i al  acr oss val ve i s known.   Val ve shal l  
have an i nt egr al  poi nt er  whi ch r egi st er s t he degr ee of  val ve openi ng.   
Val ve shal l  f unct i on as a ser vi ce val ve when i n f ul l y  c l osed posi t i on.   
Val ve shal l  be const r uct ed wi t h i nt er nal  seal s t o pr event  l eakage and 
shal l  be suppl i ed wi t h pr ef or med i nsul at i on.

Pr ovi de val ve bodi es wi t h t apped openi ngs and pi pe ext ensi ons wi t h 
posi t i ve shut of f  val ves out si de of  pi pe i nsul at i on.   The pi pe ext ensi ons 
shal l  be pr ovi ded wi t h qui ck connect i ng hose f i t t i ngs f or  a por t abl e 
di f f er ent i al  pr essur e met er  connect i ons t o ver i f y t he pr essur e 
di f f er ent i al .  Pr ovi de met al  t ag on each val ve showi ng t he l i t er s per  second
 f l ow f or  each di f f er ent i al  pr essur e r eadi ng.   [ I n l i eu of  t he bal anci ng 
val ve wi t h i nt egr al  met er i ng connect i ons,  a bal l  val ve or  pl ug val ve wi t h 
a separ at el y i nst al l ed or i f i ce pl at e or  vent ur i  t ube may be used f or  
bal anci ng. ]

2. 6. 9   Aut omat i c Fl ow Cont r ol  Val ves

Val ve shal l  aut omat i cal l y mai nt ai n t he const ant  f l ow i ndi cat ed on t he 
desi gn dr awi ngs.   Val ve shal l  modul at e by sensi ng t he pr essur e 
di f f er ent i al  acr oss t he val ve body.   Val ve shal l  be sel ect ed f or  t he f l ow 
r equi r ed and pr ovi ded wi t h a per manent  namepl at e or  t ag car r y i ng a 
per manent  r ecor d of  t he f act or y- det er mi ned f l ow r at e and f l ow cont r ol  
pr essur e l evel s.   Pr ovi de val ve t hat  cont r ol s t he f l ow wi t hi n 5 per cent  of  
t he t ag r at i ng.   Val ve mat er i al s shal l  be t he same as speci f i ed f or  t he 
bal l  or  pl ug val ves.

Pr ovi de val ve t hat  ar e [ el ect r i c] [  or  ] [ pneumat i c]  t ype as i ndi cat ed.   
Val ve shal l  be capabl e of  posi t i ve shut of f  agai nst  t he syst em pump head,  
val ve bodi es shal l  be pr ovi ded wi t h t apped openi ngs and pi pe ext ensi ons 
wi t h shut of f  val ves out si de of  pi pe i nsul at i on.   The pi pe ext ensi ons shal l  
be pr ovi ded wi t h qui ck connect i ng hose f i t t i ngs and di f f er ent i al  met er ,  
sui t abl e f or  t he oper at i ng pr essur e speci f i ed.   Pr ovi de t he met er  compl et e 
wi t h hoses,  vent ,  i nt egr al  met er i ng connect i ons,  and car r y i ng case as 
r ecommended by t he val ve manuf act ur er .

2. 6. 10   Pump Di schar ge Val ve

Val ve shal l  shal l  per f or m t he f unct i ons of  a nonsl am check val ve,  a manual  
bal anci ng val ve,  and a shut of f .   Val ve shal l  be of  cast  i r on or  duct i l e 
i r on const r uct i on wi t h br onze and/ or  st ai nl ess st eel  accessor i es.   Pr ovi de 
an i nt egr al  poi nt er  on t he val ve whi ch r egi st er s t he degr ee of  val ve 
openi ng.   Fl ow t hr ough t he val ve shal l  be manual l y adj ust abl e f r om bubbl e 
t i ght  shut of f  t o f ul l  f l ow.   Val ves smal l er  t han 50 mm shal l  have NPT 
connect i ons.   Val ves 50 mm and l ar ger  shal l  have f l anged or  gr ooved end 
connect i ons.   Val ve desi gn shal l  al l ow t he back seat  f or  t he st em t o be 
r epl aced i n t he f i el d under  f ul l  l i ne pr essur e.   

2. 6. 11   Wat er  Temper at ur e Mi xi ng Val ve

Pr ovi de wat er  t emper at ur e mi xi ng val ve t hat  meet s per f or mance st andar ds of  
t he wat er  suppl y Law ( MHLW- 177) .
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2. 6. 12   Wat er  Temper at ur e Regul at i ng Val ves

Pr ovi de copper  al l oy body,  di r ect  act i ng,  pi l ot  oper at ed,  f or  t he i nt ended 
ser vi ce.

2. 6. 13   Wat er  Pr essur e Reduci ng Val ve

Val ve,  JI S B 8410 f or  wat er  ser vi ce,  copper  al l oy body.

2. 6. 14   Pr essur e Rel i ef  Val ve

Val ve shal l  pr event  excessi ve pr essur e i n t he pi pi ng syst em when t he 
pi pi ng syst em r eaches i t s maxi mum heat  bui l dup.   Val ve,  JI S B 8414 and 
shal l  have cast  i r on bodi es wi t h cor r osi on r esi st ant  i nt er nal  wor ki ng 
par t s.   The di schar ge pi pe f r om t he r el i ef  val ve shal l  be t he s i ze of  t he 
val ve out l et  unl ess ot her wi se i ndi cat ed.

2. 6. 15   Combi nat i on Pr essur e and Temper at ur e Rel i ef  Val ves

JI S B 8414,  copper  al l oy body,  aut omat i c r e- seat i ng,  t est  l ever ,  and 
di schar ge capaci t y based on AGA t emper at ur e st eam r at i ng.

2. 6. 16   Fl oat  Val ve

[ Angl e pat t er n]  [ Gl obe pat t er n] .   Val ve bodi es 80 mm nomi nal  pi pe s i ze and 
smal l er  shal l  be br onze.   Val ve bodi es l ar ger  t han 80 mm shal l  be cast  
i r on or  br onze.   St eel  par t s shal l  be cor r osi on r esi st ant .   Wher e f l oat  
r ods ar e ext ended f or  t ank appl i cat i ons,  ext ensi on shal l  be pr oper l y 
suppor t ed and gui ded t o avoi d bendi ng of  f l oat  r od or  st r essi ng of  val ve 
pi l ot  l i nkage.

2. 6. 17   Dr ai n Val ves

Val ves,  JI S B 2011 gat e val ves.   Val ve shal l  be manual l y- oper at ed,  20 mm   
pi pe si ze and above wi t h a t hr eaded end connect i on.   Pr ovi de val ve wi t h a 
wat er  hose ni ppl e adapt er .   [ Fr eeze- pr oof  t ype val ves shal l  be pr ovi ded i n 
i nst al l at i ons exposed t o f r eezi ng t emper at ur es. ]

2. 6. 18   Ai r  Vent i ng Val ves

[ Aut omat i c t ype ai r  vent i ng shal l  be t he bal l - f l oat  t ype wi t h br ass/ br onze 
or  br ass bodi es,  300 ser i es cor r osi on- r esi st ant  st eel  f l oat ,  l i nkage and 
r emovabl e seat . ]   Ai r  vent i ng val ves on wat er  coi l s shal l  have not  l ess 
t han 3 mm t hr eaded end connect i ons.   Ai r  vent i ng val ves on wat er  mai ns 
shal l  have not  l ess t han 20 mm t hr eaded end connect i ons.   Ai r  vent i ng 
val ves on al l  ot her  appl i cat i ons shal l  have not  l ess t han 15 mm t hr eaded 
end connect i ons.

2. 6. 19   Vacuum Rel i ef  Val ves

JI S B 8414

2. 7   PI PI NG ACCESSORI ES

2. 7. 1   St r ai ner

St r ai ner ,  MLI T- M,  except  as modi f i ed and suppl ement ed i n t hi s 
speci f i cat i on.   St r ai ner  shal l  be t he c l eanabl e,  basket  or  " Y"  t ype,  t he 
same si ze as t he pi pel i ne.   St r ai ner  bodi es shal l  be f abr i cat ed of  cast  
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i r on wi t h bot t oms dr i l l ed,  and t apped.   Pr ovi de bl owof f  out l et  wi t h pi pe 
ni ppl e,  gat e val ve,  and di schar ge pi pe ni ppl e.   The bodi es shal l  have 
ar r ows cl ear l y cast  on t he si des i ndi cat i ng t he di r ect i on of  f l ow.

Pr ovi de st r ai ner  wi t h r emovabl e cover  and sedi ment  scr een.   The scr een 
shal l  be made of  mi ni mum 0. 8 mm [ cor r osi on- r esi st ant  st eel , ]  wi t h smal l  
per f or at i ons number i ng not  l ess t han 60 per  squar e cent i met er  t o pr ovi de a 
net  f r ee ar ea t hr ough t he basket  of  at  l east  3. 30 t i mes t hat  of  t he 
ent er i ng pi pe.   The f l ow shal l  be i nt o t he scr een and out  t hr ough t he 
per f or at i ons.

2. 7. 2   Combi nat i on St r ai ner  and Pump Suct i on Di f f user

Angl e t ype body wi t h r emovabl e st r ai ner  basket  and i nt er nal  st r ai ght eni ng 
vanes,  a suct i on pi pe suppor t ,  and a bl owdown out l et  and pl ug.   St r ai ner  
shal l  be i n accor dance wi t h MLI T- M,  except  as modi f i ed and suppl ement ed by 
t hi s speci f i cat i on.   Uni t  body shal l  have ar r ows cl ear l y cast  on t he si des 
i ndi cat i ng t he di r ect i on of  f l ow.

St r ai ner  scr een shal l  be made of  mi ni mum 0. 8 mm [ cor r osi on- r esi st ant  
st eel , ]  wi t h smal l  per f or at i ons number i ng not  l ess t han 60 per  squar e 
cent i met er  t o pr ovi de a net  f r ee ar ea t hr ough t he basket  of  at  l east  3. 30 
t i mes t hat  of  t he ent er i ng pi pe.   Fl ow shal l  be i nt o t he scr een and out  
t hr ough t he per f or at i ons.  Pr ovi de an auxi l i ar y di sposabl e f i ne mesh 
st r ai ner  whi ch shal l  be r emoved 30 days af t er  st ar t - up.   Pr ovi de war ni ng 
t ag f or  oper at or  i ndi cat i ng schedul ed dat e f or  r emoval .

Casi ng shal l  have connect i on s i zes t o mat ch pump suct i on and pi pe si zes,  
and be pr ovi ded wi t h adj ust abl e suppor t  f oot  or  suppor t  f oot  boss t o 
r el i eve pi pi ng st r ai ns at  pump suct i on.   Pr ovi de uni t  casi ng wi t h bl owdown 
por t  and pl ug.   Pr ovi de a magnet i c i nser t  t o r emove debr i s f r om syst em.

2. 7. 3   Fl exi bl e Pi pe Connect or s

Pr ovi de f l exi bl e br onze or  st ai nl ess st eel  pi pi ng connect or s wi t h s i ngl e 
br ai d.    Equi p f l anged assembl i es wi t h l i mi t  bol t s t o r est r i ct  maxi mum 
t r avel  t o t he manuf act ur er ' s st andar d l i mi t s.   Unl ess ot her wi se i ndi cat ed,  
t he l engt h of  t he f l exi bl e connect or s shal l  be as r ecommended by t he 
manuf act ur er  f or  t he ser vi ce i nt ended.   I nt er nal  s l eeves or  l i ner s,  
compat i bl e wi t h c i r cul at i ng medi um,  shal l  be pr ovi ded when r ecommended by 
t he manuf act ur er .   Pr ovi de cover s t o pr ot ect  t he bel l ows wher e i ndi cat ed.

2. 7. 4   Pr essur e and Vacuum Gauges

Gauges,  JI S B 7505- 1 wi t h t hr ot t l i ng t ype needl e val ve or  a pul sat i on 
dampener  and shut - of f  val ve.   Pr ovi de gauges wi t h 115 mm di al ,  br ass or  
al umi num case,  br onze t ube,  and si phon.  Gauge shal l  have a r ange f r om 0 kPa
  t o appr oxi mat el y 1. 5 t i mes t he maxi mum syst em wor ki ng pr essur e.   Each 
gauge r ange shal l  be sel ect ed so t hat  at  nor mal  oper at i ng pr essur e,  t he 
needl e i s wi t hi n t he mi ddl e- t hi r d of  t he r ange.

2. 7. 5   Temper at ur e Gauges

Temper at ur e gauges,  shal l  be t he i ndust r i al  dut y t ype and be pr ovi ded f or  
t he r equi r ed t emper at ur e r ange.   Pr ovi de gauges wi t h f i xed t hr ead 
connect i on,  di al  f ace gasket ed wi t hi n t he case;  and an accur acy wi t hi n 2 
per cent  of  scal e r ange.  Gauges shal l  have Cel si us scal e i n 1 degr ee 
gr aduat i ons scal e ( bl ack number s)  on a whi t e f ace.   The poi nt er  shal l  be 
adj ust abl e.   Ri gi d st em t ype t emper at ur e gauges shal l  be pr ovi ded i n 
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t her mal  wel l s l ocat ed wi t hi n 1. 5 m of  t he f i ni shed f l oor .   Uni ver sal  
adj ust abl e angl e t ype or  r emot e el ement  t ype t emper at ur e gauges shal l  be 
pr ovi ded i n t her mal  wel l s l ocat ed 1. 5 t o 2. 1 m above t he f i ni shed f l oor  or  
i n l ocat i ons i ndi cat ed.   Remot e el ement  t ype t emper at ur e gauges shal l  be 
pr ovi ded i n t her mal  wel l s l ocat ed 2. 1 m above t he f i ni shed f l oor  or  i n 
l ocat i ons i ndi cat ed.

2. 7. 5. 1   St em Cased- Gl ass

St em cased- gl ass case shal l  be pol i shed st ai nl ess st eel  or  cast  al umi num,  
229 mm l ong,  wi t h c l ear  acr yl i c l ens,  and non- mer cur y f i l l ed gl ass t ube 
wi t h i ndi cat i ng- f l ui d col umn.

2. 7. 5. 2   Bi met al l i c  Di al

Bi met al l i c  di al  t ype case shal l  be not  l ess t han 89 mm st ai nl ess st eel ,  
and shal l  be her met i cal l y seal ed wi t h c l ear  acr yl i c l ens.   Bi met al l i c  
el ement  shal l  be s i l i cone dampened and uni t  f i t t ed wi t h ext er nal  
cal i br at or  adj ust ment .   

2. 7. 5. 3   Li qui d- ,  Sol i d- ,  and Vapor - Fi l l ed Di al

Li qui d- ,  sol i d- ,  and vapor - f i l l ed di al  t ype cases shal l  be not  l ess t han 
89 mm,  st ai nl ess st eel  or  cast  al umi num wi t h c l ear  acr yl i c l ens.   Fi l l  
shal l  be nonmer cur y,  sui t abl e f or  encount er ed cr oss- ambi ent s,  and 
connect i ng capi l l ar y t ubi ng shal l  be doubl e- br ai ded br onze.

2. 7. 5. 4   Ther mal  Wel l

Ther mal  wel l  shal l  be i dent i cal  s i ze,  15 or  20 mm NPT connect i on,  br ass or  
st ai nl ess st eel .   Wher e t est  wel l s ar e i ndi cat ed,  pr ovi de capt i ve 
pl ug- f i t t ed t ype 15 mm NPT connect i on sui t abl e f or  use wi t h ei t her  
engr aved st em or  st andar d separ abl e socket  t her momet er  or  t her most at .   
Mer cur y shal l  not  be used i n t her momet er s.   Ext ended neck t her mal  wel l s 
shal l  be of  suf f i c i ent  l engt h t o c l ear  i nsul at i on t hi ckness by 25 mm.

2. 7. 6   Pi pe Hanger s,  I nser t s,  and Suppor t s

Pi pe hanger s,  i nser t s,  gui des,  and suppor t s shal l  be i n accor dance wi t h 
MLI T- M.

2. 7. 7   Escut cheons

Pr ovi de one pi ece or  spl i t  hi nge met al  pl at es f or  pi pi ng ent er i ng f l oor s,  
wal l s,  and cei l i ngs i n exposed spaces.   Secur e pl at es i n pl ace by i nt er nal  
spr i ng t ensi on or  set  scr ews.   Pr ovi de pol i shed st ai nl ess st eel  pl at es or  
chr omi um- pl at ed f i ni sh on copper  al l oy pl at es i n f i ni shed spaces.   Pr ovi de 
pai nt  f i ni sh on met al  pl at es i n unf i ni shed spaces.   

2. 7. 8   Expansi on Joi nt s

2. 7. 8. 1   Sl i p- Tube Type

Sl i p- t ube expansi on j oi nt s,  SHASE- S003.   Joi nt s shal l  be pr ovi ded wi t h 
i nt er nal l y- ext er nal l y al i gnment  gui des,  i nj ect ed semi - pl ast i c packi ng,  and 
ser vi ce out l et s.   End connect i ons shal l  be f l anged or  bevel ed f or  wel di ng 
as i ndi cat ed.   I ni t i al  set t i ngs shal l  be made i n accor dance wi t h t he 
manuf act ur er ' s r ecommendat i ons t o compensat e f or  ambi ent  t emper at ur e at  
t i me of  i nst al l at i on.   Pi pe al i gnment  gui des shal l  be i nst al l ed as 
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r ecommended by t he j oi nt  manuf act ur er .

2. 7. 8. 2   Fl exi bl e Bal l  Type

Fl exi bl e bal l  expansi on j oi nt s shal l  be capabl e of  360 degr ees r ot at i on 
pl us 15 degr ees angul ar  f l ex movement .   Joi nt s shal l  be const r uct ed of  
car bon st eel  wi t h t he ext er i or  spher i cal  sur f ace of  car bon st eel  bal l s 
pl at ed wi t h a mi ni mum 0. 12 mm of  har d chr ome i n accor dance wi t h MLI T- M.   
Joi nt  end connect i ons shal l  be t hr eaded f or  pi pi ng 50 mm or  smal l er .   
Joi nt  end connect i ons l ar ger  t han 50 mm shal l  be gr ooved,  f l anged,  or  
bevel ed f or  wel di ng.   Pr ovi de j oi nt  wi t h pr essur e- mol ded composi t i on 
gasket s sui t abl e f or  cont i nuous oper at i on at  t wi ce desi gn t emper at ur e.

2. 7. 8. 3   Bel l ows Type

Bel l ows expansi on t ype j oi nt s,  JI S B 2352 wi t h Type 304 st ai nl ess st eel  
cor r ugat ed bel l ows,  r ei nf or ced wi t h equal i z i ng r i ngs,  i nt er nal  s l eeves,  
and ext er nal  pr ot ect i ve cover s.   Joi nt  end connect i ons shal l  be gr ooved,  
f l anged,  or  bevel ed f or  wel di ng.   Gui di ng of  pi pi ng on bot h s i des of  
expansi on j oi nt  shal l  be i n accor dance wi t h t he publ i shed r ecommendat i ons 
of  t he manuf act ur er  of  t he expansi on j oi nt .

2. 8   PUMPS

Pumps shal l  be t he el ect r i cal l y dr i ven,  non- over l oadi ng,  cent r i f ugal  t ype 
whi ch conf or m t o JI S B 8308 and JI S B 8301.   Pumps shal l  be sel ect ed at  or  
wi t hi n 5 per cent  of  peak ef f i c i ency.   Pump cur ve shal l  r i se cont i nuousl y 
f r om maxi mum capaci t y t o shut of f .   Pump mot or  shal l  conf or m t o JI S C 4212,  
be [ open]  [ spl ash- pr oof ]  [ t ot al l y encl osed] ,  and have suf f i c i ent  wat t age 
f or  t he ser vi ce r equi r ed.   Pump mot or  shal l  have t he r equi r ed capaci t y t o 
pr event  over l oadi ng wi t h pump oper at i ng at  any poi nt  on i t s char act er i st i c 
cur ve.   Pump speed shal l  not  exceed 3, 600 r pm,  except  wher e t he pump head 
i s l ess t han 180 kPa,  t he pump speed shal l  not  exceed 1, 750 r pm.   Pump 
mot or  shal l  be equi pped wi t h an acr oss- t he- l i ne magnet i c cont r ol l er  i n a 
i ndust r i al  use,  dust  t i ght  encl osur e wi t h " START- STOP"  swi t ch i n t he cover .

2. 8. 1   Const r uct i on

Each pump casi ng shal l  be desi gned t o wi t hst and t he di schar ge head 
speci f i ed pl us t he st at i c head on syst em pl us 50 per cent  of  t he t ot al ,  but  
not  l ess t han 862 kPa.   Pump casi ng and bear i ng housi ng shal l  be c l ose 
gr ai ned cast  i r on.   Hi gh poi nt s i n t he casi ng shal l  be pr ovi ded wi t h 
manual  ai r  vent s;  l ow poi nt s shal l  be pr ovi ded wi t h dr ai n pl ugs.   Pr ovi de 
t hr eaded suct i on and di schar ge pr essur e gage t appi ng wi t h squar e- head 
pl ugs.

I mpel l er  shal l  be st at i cal l y and dynami cal l y bal anced.   I mpel l er ,  i mpel l er  
wear i ng r i ngs,  gl ands,  casi ng wear  r i ngs,  and shaf t  s l eeve shal l  be 
br onze.   Shaf t  shal l  be car bon or  al l oy st eel ,  t ur ned and gr ound.   
Bear i ngs shal l  be bal l - bear i ngs,  r ol l er - bear i ngs,  or  oi l - l ubr i cat ed 
br onze- sl eeve t ype bear i ngs,  and be ef f i c i ent l y seal ed or  i sol at ed t o 
pr event  l oss of  oi l  or  ent r ance of  di r t  or  wat er .

[ Pump and mot or  shal l  be mount ed on a common cast  i r on base havi ng l i pped 
edges and t apped dr ai nage openi ngs or  st r uct ur al  st eel  base wi t h l i pped 
edges or  dr ai n pan and t apped dr ai nage openi ngs. Pump shal l  be pr ovi ded 
wi t h st eel  shaf t  coupl i ng guar d.   Base- mount ed pump,  coupl i ng guar d,  and 
mot or  shal l  each be bol t ed t o a f abr i cat ed st eel  base whi ch shal l  have 
bol t  hol es f or  secur i ng base t o suppor t i ng sur f ace. ]  [ Cl ose- coupl ed pump 
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shal l  be pr ovi ded wi t h i nt egr al l y cast  or  f abr i cat ed st eel  f eet  wi t h bol t  
hol es f or  secur i ng f eet  t o suppor t i ng sur f ace.  Cl ose-  coupl ed pumps shal l  
be pr ovi ded wi t h dr i p pocket s and t apped openi ngs. ]  Pump shal l  be 
accessi bl e f or  ser vi c i ng wi t hout  di st ur bi ng pi pi ng connect i ons.   Shaf t  
seal s shal l  be mechani cal - seal s.

2. 8. 2   Mechani cal  Shaf t  Seal s

Seal s shal l  be s i ngl e,  i nsi de mount ed,  end- f ace- el ast omer  bel l ows t ype 
wi t h st ai nl ess st eel  spr i ng,  br ass or  st ai nl ess st eel  seal  head,  car bon 
r ot at i ng f ace,  and t ungst en car bi de or  cer ami c seal i ng f ace.   Gl ands shal l  
be br onze and of  t he wat er - f l ush desi gn t o pr ovi de l ubr i cat i on f l ush 
acr oss t he f ace of  t he seal .   Bypass l i ne f r om pump di schar ge t o f l ush 
connect i on i n gl and shal l  be pr ovi ded,  wi t h f i l t er  or  cycl one par t i c l e 
separ at or  i n l i ne.

2. 9   EXPANSI ON TANKS

Tank shal l  be wel ded st eel ,  const r uct ed f or ,  and t est ed t o 
pr essur e- t emper at ur e r at i ng of  862 kPa at  66 degr ees C.  Pr ovi de t anks 
pr echar ged t o t he mi ni mum oper at i ng pr essur e.   Tank shal l  have a 
r epl aceabl e pol ypr opyl ene or  but yl  l i ned di aphr agm whi ch keeps t he ai r  
char ge separ at ed f r om t he wat er ;  shal l  be t he capt i ve ai r  t ype.

Tanks shal l  accommodat e expanded wat er  of  t he syst em gener at ed wi t hi n t he 
nor mal  oper at i ng t emper at ur e r ange,  l i mi t i ng t hi s pr essur e i ncr ease at  al l  
component s i n t he syst em t o t he maxi mum al l owabl e pr essur e at  t hose 
component s.   Each t ank ai r  chamber  shal l  be f i t t ed wi t h a dr ai n,  f i l l ,  an 
ai r  char gi ng val ve,  and syst em connect i ons.   Tank shal l  be suppor t ed by 
st eel  l egs or  bases f or  ver t i cal  i nst al l at i on or  st eel  saddl es f or  
hor i zont al  i nst al l at i ons.   The onl y ai r  i n t he syst em shal l  be t he 
per manent  seal ed- i n ai r  cushi on cont ai ned wi t hi n t he expansi on t ank.

2. 10   AI R SEPARATOR TANKS

Desi gn t o separ at e ai r  f r om wat er  and t o di r ect  r el eased ai r  t o aut omat i c 
ai r  vent .   Uni t  shal l  be of  one pi ece cast - i r on const r uct i on wi t h i nt er nal  
baf f l es and t wo ai r  chamber s at  t op of  uni t ;  one ai r  chamber  shal l  have 
out l et  t o expansi on t ank and ot her  ai r  chamber  shal l  be pr ovi ded wi t h 
aut omat i c ai r  r el ease devi ce.  Tank shal l  be st eel ,  const r uct ed f or ,  and 
t est ed t o pr essur e- t emper at ur e r at i ng i n accor dance wi t h Or di nance on 
Saf et y of  Boi l er s and Pr essur e Vessel s ( MHLW- 177) .

2. 11   WATER TREATMENT SYSTEMS

When wat er  t r eat ment  i s speci f i ed,  t he use of  chemi cal - t r eat ment  pr oduct s 
cont ai ni ng equi val ent  chr omi um ( CPR)  i s pr ohi bi t ed.

2. 11. 1   Wat er  Anal ysi s

Condi t i ons of  make- up wat er  t o be suppl i ed t o t he condenser  and chi l l ed 
wat er  syst ems wer e r epor t ed i n accor dance wi t h JI S K 0102 and JI S Z 8802 
and ar e as f ol l ows:

Dat e of  Sampl e [ _____]
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Temper at ur e [ _____]  degr ees C

Si l i ca ( Si no 2) [ _____]  pp ( mg/ 1)

I nsol ubl e [ _____]  pp ( mg/ 1)

I r on and Al umi num Oxi des [ _____]  pp ( mg/ 1)

Cal ci um ( Ca) [ _____]  pp ( mg/ 1)

Magnesi um ( Mg) [ _____]  pp ( mg/ 1)

Sodi um and Pot assi um ( Nan and AK) [ _____]  pp ( mg/ 1)

Car bonat e ( HO 3) [ _____]  pp ( mg/ 1)

Sul f at e ( SO 4) [ _____]  pp ( mg/ 1)

Chl or i de ( JCL) [ _____]  pp ( mg/ 1)

Ni t r at e ( NO 3 [ _____]  pp ( mg/ 1)

Tur bi di t y [ _____]  uni t

pH [ _____]

Resi dual  Chl or i ne [ _____]  pp ( mg/ 1)

Tot al  Al kal i ni t y [ _____]  PM ( me/ 1

Non- Car bonat e Har dness [ _____]  PM ( me/ 1

Tot al  Har dness [ _____]  PM ( me/ 1

Di ssol ved Sol i ds [ _____]  pp ( mg/ 1)

Fl uor i ne [ _____]  pp ( mg/ 1)

Conduct i v i t y [ _____]  McMahon/ cm

2. 11. 2   Chi l l ed and Condenser  Wat er

Wat er  t o be used i n t he chi l l ed and condenser  wat er  syst ems shal l  be 
t r eat ed t o mai nt ai n t he condi t i ons r ecommended by t hi s speci f i cat i on as 
wel l  as t he r ecommendat i ons f r om t he manuf act ur er s of  t he condenser  and 
evapor at or  coi l s.   Chemi cal s shal l  meet  al l  r equi r ed l ocal  and base 
envi r onment al  r egul at i ons f or  t he t r eat ment  of  evapor at or  coi l s and di r ect  
di schar ge t o t he sani t ar y sewer .

2. 11. 3   Gl ycol  Sol ut i on

A [ _____]  per cent  concent r at i on by vol ume of  i ndust r i al  gr ade [ et hyl ene]  
[ pr opyl ene]  gl ycol  shal l  be pr ovi ded i n t he chi l l ed wat er .   The gl ycol  
shal l  be t est ed i n accor dance wi t h JI S K 2234 wi t h l ess t han 0. 013 mm 
penet r at i on per  year  f or  al l  syst em met al s.   The gl ycol  shal l  cont ai n 
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cor r osi on i nhi bi t or s.   Si l i cat e based i nhi bi t or s shal l  not  be used.   The 
sol ut i on shal l  be compat i bl e wi t h pump seal s,  ot her  el ement s of  t he 
syst em,  and wat er  t r eat ment  chemi cal s used wi t hi n t he syst em.

2. 11. 4   Wat er  Tr eat ment  Ser vi ces

The ser vi ces of  a company r egul ar l y engaged i n t he t r eat ment  of  [ condenser  
and chi l l ed]  wat er  syst ems shal l  be used t o det er mi ne t he cor r ect  
chemi cal s r equi r ed,  t he concent r at i ons r equi r ed,  and t he wat er  t r eat ment  
equi pment  s i zes and f l ow r at es r equi r ed.   The company shal l  mai nt ai n t he 
chemi cal  t r eat ment  and pr ovi de al l  chemi cal s r equi r ed f or  t he [ condenser ]  
[ condenser  and chi l l ed]  wat er  syst ems f or  a per i od of  1 year  f r om t he dat e 
of  occupancy.   The chemi cal  t r eat ment  and ser vi ces pr ovi ded over  t he 1 
year  per i od shal l  meet  t he r equi r ement s of  t hi s speci f i cat i on as wel l  as 
t he r ecommendat i ons f r om t he manuf act ur er s of  t he condenser  and evapor at or  
coi l s.   Aci d t r eat ment  and pr opr i et ar y chemi cal s shal l  not  be used.

2. 11. 5   Chi l l ed Wat er  Syst em

A shot  f eeder  shal l  be pr ovi ded on t he chi l l ed wat er  pi pi ng as i ndi cat ed.   
Si ze and capaci t y of  f eeder  shal l  be based on l ocal  r equi r ement s and wat er  
anal ysi s.   The f eeder  shal l  be f ur ni shed wi t h an ai r  vent ,  gauge gl ass,  
f unnel ,  val ves,  f i t t i ngs,  and pi pi ng.

2. 11. 6   Condenser  Wat er

The wat er  t r eat ment  syst em shal l  be capabl e of  [ aut omat i cal l y]  
[ cont i nuousl y]  f eedi ng chemi cal s and bl eedi ng t he syst em t o pr event  
cor r osi on,  scal e,  and bi ol ogi cal  f or mat i ons.   [ Aut omat i c chemi cal  f eed 
syst ems shal l  aut omat i cal l y f eed chemi cal s i nt o t he condenser  wat er  based 
on var yi ng syst em condi t i ons. ]  [ Cont i nuous chemi cal  f eed syst ems shal l  
cont i nuousl y f eed chemi cal s i nt o t he condenser  wat er  at  a const ant  r at e.   
The syst em shal l  be i ni t i al l y  set  manual l y based on t he wat er  anal ysi s of  
t he make- up wat er . ]

2. 11. 6. 1   Chemi cal  Feed Pump

One pump shal l  be pr ovi ded f or  each chemi cal  f eed t ank.   The chemi cal  f eed 
pumps shal l  be posi t i ve di spl acement  di aphr agm t ype.   The f l ow r at e of  t he 
pumps shal l  be adj ust abl e f r om 0 t o 100 per cent  whi l e i n oper at i on.   The 
di schar ge pr essur e of  pumps shal l  not  be l ess t han 1. 5 t i mes t he l i ne 
pr essur e at  t he poi nt  of  connect i on.   The pumps shal l  be pr ovi ded wi t h a 
pr essur e r el i ef  val ve and a check val ve mount ed i n t he pump di schar ge.

2. 11. 6. 2   Tanks

Two chemi cal  t anks shal l  be pr ovi ded.   The t anks shal l  be const r uct ed of  
[ hi gh densi t y pol yet hyl ene]  [ st ai nl ess st eel ]  wi t h a hi nged cover .   The 
t anks shal l  have suf f i c i ent  capaci t y t o r equi r e r echar gi ng onl y once per  7 
days dur i ng nor mal  oper at i on.   A l evel  i ndi cat i ng devi ce shal l  be i ncl uded 
wi t h each t ank.   An el ect r i c agi t at or  shal l  be pr ovi ded f or  each t ank.

2. 11. 6. 3   I nj ect i on Assembl y

An i nj ect i on assembl y shal l  be pr ovi ded at  each chemi cal  i nj ect i on poi nt  
al ong t he condenser  wat er  pi pi ng as i ndi cat ed.   The i nj ect i on assembl i es 
shal l  be const r uct ed of  st ai nl ess st eel .   The di schar ge of  t he assembl i es 
shal l  ext end t o t he cent er l i ne of  t he condenser  wat er  pi pi ng.   Each 
assembl y shal l  i ncl ude a shut of f  val ve and check val ve at  t he poi nt  of  
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ent r ance i nt o t he condenser  wat er  l i ne.

2. 11. 6. 4   Wat er  Met er

Wat er  met er s shal l  be pr ovi ded wi t h an el ect r i c cont act i ng r egi st er  and 
r emot e accumul at i ve count er .   The met er  shal l  be i nst al l ed wi t hi n t he 
make- up wat er  l i ne,  as i ndi cat ed.

2. 11. 6. 5   Ti mer s

Ti mer s shal l  be of  t he aut omat i c r eset ,  adj ust abl e t ype,  and el ect r i cal l y 
oper at ed.   The t i mer s shal l  be sui t abl e f or  a 120 vol t  cur r ent  of  
avai l abl e vol t age.   The t i mer s shal l  be l ocat ed wi t hi n t he wat er  t r eat ment  
cont r ol  panel .

2. 11. 6. 6   Wat er  Tr eat ment  Cont r ol  Panel

The cont r ol  panel  shal l  be a i ndust r i al  use,  dr i p t i ght ,  dust  t i ght  
encl osur e sui t abl e f or  sur f ace mount i ng.   The panel  shal l  be const r uct ed 
of  st ai nl ess st eel  or  st eel  wi t h a hi nged door  and l ock.   The panel  shal l  
cont ai n a l ami nat ed pl ast i c namepl at e i dent i f y i ng each of  t he f ol l owi ng 
f unct i ons:

( 1)  Mai n power  swi t ch and i ndi cat i ng l i ght
( 2)  MAN- OFF- AUTO sel ect or  swi t ch
( 3)  I ndi cat i ng l amp f or  bl eed- of f  val ve
( 4)  I ndi cat i ng l amp f or  each chemi cal  f eed pump
( 5)  Set  poi nt  r eadi ng f or  each t i mer

2. 11. 6. 7   Chemi cal  Pi pi ng

The pi pi ng and f i t t i ngs shal l  be const r uct ed of  [ schedul e 80 PVC]  
[ st ai nl ess st eel ]  sui t abl e f or  t he wat er  t r eat ment  chemi cal s.

2. 11. 6. 8   Sequence of  Oper at i on

[ The chemi cal s shal l  be added based upon sensi ng t he make- up wat er  f l ow 
r at e and act i vat i ng appr opr i at e t i mer s.   A separ at e t i mer  shal l  be 
pr ovi ded f or  each chemi cal .   The bl ow down shal l  be cont r ol l ed based upon 
t he make- up wat er  f l ow r at e and a separ at e t i mer . ]  [ The syst em shal l  
cont ai n an adj ust abl e val ve f or  cont i nuous bl ow down.   The f l ow r at e f r om 
t he appr opr i at e chemi cal  t anks shal l  be manual l y set  at  t he met er i ng pump 
f or  cont i nuous chemi cal  f eed. ]   The i nj ect i on of  t he chemi cal  r equi r ed f or  
bi ol ogi cal  cont r ol  shal l  be cont r ol l ed by a t i mer  whi ch can be manual l y 
set  f or  pr oper  chemi cal  f eed.   Ti mer  set  poi nt s,  bl ow down r at es,  and 
chemi cal  pump f l ow r at es shal l  be det er mi ned and set  by t he wat er  
t r eat ment  company.

2. 11. 6. 9   Test  Ki t s

One t est  k i t  of  each t ype r equi r ed t o det er mi ne t he wat er  qual i t y as 
out l i ned wi t hi n t he oper at i on and mai nt enance manual s shal l  be pr ovi ded.

2. 11. 6. 10   Bl eed Li ne

A bl eed l i ne wi t h a f l ow val ve of  t he needl e- val ve t ype si zed f or  t he f l ow 
r equi r ement  or  f i xed or i f i ce shal l  be pr ovi ded i n t he pump r et ur n t o t he 
t ower .   The bl eed l i ne shal l  be ext ended t o t he near est  dr ai n f or  
cont i nuous di schar ge.
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2. 12   ELECTRI CAL WORK

Pr ovi de mot or s,  cont r ol l er s,  i nt egr al  di sconnect s,  cont act or s,  and 
cont r ol s wi t h t hei r  r espect i ve pi eces of  equi pment ,  except  cont r ol l er s 
i ndi cat ed as par t  of  mot or  cont r ol  cent er s.   Pr ovi de el ect r i cal  equi pment ,  
i ncl udi ng mot or s and wi r i ng,  as speci f i ed i n Sect i on 26 20 00 I NTERI OR 
DI STRI BUTI ON SYSTEM.  Manual  or  aut omat i c cont r ol  and pr ot ect i ve or  s i gnal  
devi ces r equi r ed f or  t he oper at i on speci f i ed and cont r ol  wi r i ng r equi r ed 
f or  cont r ol s and devi ces speci f i ed,  but  not  shown,  shal l  be pr ovi ded.   For  
packaged equi pment ,  t he manuf act ur er  shal l  pr ovi de cont r ol l er s i ncl udi ng 
t he r equi r ed moni t or s and t i med r est ar t .

Pr ovi de hi gh ef f i c i ency t ype,  s i ngl e- phase,  f r act i onal - hor sepower  
al t er nat i ng- cur r ent  mot or s,  i ncl udi ng mot or s t hat  ar e par t  of  a syst em,  i n 
accor dance wi t h JI S C 4212.   

Pr ovi de pol yphase,  squi r r el - cage medi um i nduct i on mot or s,  i ncl udi ng mot or s 
t hat  ar e par t  of  a syst em,  t hat  meet  t he ef f i c i ency r at i ngs f or  pr emi um 
ef f i c i ency mot or s i n accor dance wi t h JI S C 4212.   Pr ovi de mot or s i n 
accor dance wi t h JI S C 4212 and of  suf f i c i ent  s i ze t o dr i ve t he l oad at  t he 
speci f i ed capaci t y wi t hout  exceedi ng t he namepl at e r at i ng of  t he mot or .  

Mot or s shal l  be r at ed f or  cont i nuous dut y wi t h t he encl osur e speci f i ed.    
Mot or  dut y r equi r ement s shal l  al l ow f or  maxi mum f r equency st ar t - st op 
oper at i on and mi ni mum encount er ed i nt er val  bet ween st ar t  and st op.   Mot or  
t or que shal l  be capabl e of  accel er at i ng t he connect ed l oad wi t hi n 20 
seconds wi t h 80 per cent  of  t he r at ed vol t age mai nt ai ned at  mot or  t er mi nal s 
dur i ng one st ar t i ng per i od.  Pr ovi de mot or  st ar t er s compl et e wi t h t her mal  
over l oad pr ot ect i on and ot her  necessar y appur t enances.   Mot or  bear i ngs 
shal l  be f i t t ed wi t h gr ease suppl y f i t t i ngs and gr ease r el i ef  t o out si de 
of  t he encl osur e.  

[ Wher e t wo- speed or  var i abl e- speed mot or s ar e i ndi cat ed,  sol i d- st at e 
var i abl e- speed cont r ol l er s may be pr ovi ded t o accompl i sh t he same 
f unct i on.  Use sol i d- st at e var i abl e- speed cont r ol l er s f or  mot or s r at ed 7. 45 
kW or  l ess and adj ust abl e f r equency dr i ves f or  l ar ger  mot or s. ]   [ Pr ovi de 
var i abl e f r equency dr i ves f or  mot or s as speci f i ed i n Sect i on 26 29 23 
VARI ABLE FREQUENCY DRI VE SYSTEMS UNDER 600 VOLTS. ]

2. 13   PAI NTI NG OF NEW EQUI PMENT

New equi pment  pai nt i ng shal l  be f act or y appl i ed or  shop appl i ed,  and shal l  
be as speci f i ed her ei n,  and pr ovi ded under  each i ndi v i dual  sect i on.

2. 13. 1   Fact or y Pai nt i ng Syst ems

Manuf act ur er ' s st andar d f act or y pai nt i ng syst ems may be pr ovi ded.   The 
f act or y pai nt i ng syst em appl i ed wi l l  wi t hst and 125 hour s i n a sal t - spr ay 
f og t est ,  except  t hat  equi pment  l ocat ed out door s shal l  wi t hst and 500 hour s 
i n a sal t - spr ay f og t est .   

Sal t - spr ay f og t est  shal l  be i n accor dance wi t h JI S Z 2371,  and f or  t hat  
t est ,  t he accept ance cr i t er i a shal l  be as f ol l ows:   i mmedi at el y af t er  
compl et i on of  t he t est ,  t he pai nt  shal l  show no si gns of  bl i s t er i ng,  
wr i nkl i ng,  or  cr acki ng,  and no l oss of  3 mm on ei t her  s i de of  t he scr at ch 
mar k.   The f i l m t hi ckness of  t he f act or y pai nt i ng syst em appl i ed on t he 
equi pment  shal l  not  be l ess t han t he f i l m t hi ckness used on t he t est  
speci men.
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I f  manuf act ur er ' s st andar d f act or y pai nt i ng syst em i s bei ng pr oposed f or  
use on sur f aces subj ect  t o t emper at ur es above 50 degr ees C,  t he f act or y 
pai nt i ng syst em shal l  be desi gned f or  t he t emper at ur e ser vi ce.

2. 13. 2   Shop Pai nt i ng Syst ems f or  Met al  Sur f aces

Shop pai nt i ng f or  met al  sur f ace shal l  be i n accor dance wi t h MLI T- M.

2. 14   NAMEPLATES

Maj or  equi pment  i ncl udi ng pumps,  pump mot or s,  expansi on t anks,  and ai r  
separ at or  t anks shal l  have t he manuf act ur er ' s name,  t ype or  st y l e,  model  
or  ser i al  number  on a pl at e secur ed t o t he i t em of  equi pment .   The 
namepl at e of  t he di st r i but i ng agent  wi l l  not  be accept abl e.   Pl at es shal l  
be dur abl e and l egi bl e t hr oughout  equi pment  l i f e and made of  [ anodi zed 
al umi num] [ st ai nl ess st eel ] [ _____] .   Pl at es shal l  be f i xed i n pr omi nent  
l ocat i ons wi t h nonf er r ous scr ews or  bol t s.

2. 15   RELATED COMPONENTS/ SERVI CES

2. 15. 1   Dr ai n and Make- Up Wat er  Pi pi ng

Requi r ement s f or  dr ai n and make- up wat er  pi pi ng and backf l ow pr event er  i s 
speci f i ed i n Sect i on 22 00 00 PLUMBI NG,  GENERAL PURPOSE.

2. 15. 2   Cat hodi c Pr ot ect i on

Requi r ement s f or  cat hodi c pr ot ect i on syst ems i s speci f i ed i n  [ Sect i on 
26 42 14. 00 10 CATHODI C PROTECTI ON SYSTEM ( SACRI FI CI AL ANODE) ]  [ Sect i on 
26 42 13. 00 20 CATHODI C PROTECTI ON BY GALVANI C ANODES] [ and]  [ Sect i on 
26 42 17. 00 10 CATHODI C PROTECTI ON SYSTEM ( I MPRESSED CURRENT) ] [ Sect i on 
26 42 19. 00 20 CATHODI C PROTECTI ON BY I MPRESSED CURRENT] .

2. 15. 3   Fi el d Appl i ed I nsul at i on

Requi r ement s f or  f i el d appl i ed i nsul at i on i s speci f i ed i n Sect i on 23 07 00 
THERMAL I NSULATI ON FOR MECHANI CAL SYSTEMS.

2. 15. 4   Fi el d Appl i ed I nsul at i on

Requi r ement s f or  f i el d i nst al l ed i nsul at i on i s speci f i ed i n Sect i on 
23 07 00 THERMAL I NSULATI ON FOR MECHANI CAL SYSTEMS,  except  as suppl ement ed 
and modi f i ed by t hi s speci f i cat i on sect i on.

2. 15. 5   Fi el d Pai nt i ng

Requi r ement s f or  pai nt i ng of  sur f aces not  ot her wi se speci f i ed,  and f i ni sh 
pai nt i ng of  i t ems onl y pr i med at  t he f act or y,  ar e speci f i ed i n Sect i on 
09 90 00PAI NTS AND COATI NGS.

2. 15. 5. 1   Col or  Codi ng

Requi r ement s f or  col or  codi ng f or  pi pi ng i dent i f i cat i on ar e speci f i ed i n 
Sect i on 09 90 00 PAI NTS AND COATI NGS.

2. 15. 5. 2   Col or  Codi ng For  Hi dden Pi pi ng

A col or  codi ng scheme f or  l ocat i ng hi dden pi pi ng shal l  be i n accor dance 
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wi t h [ Sect i on 22 00 00 PLUMBI NG,  GENERAL PURPOSE]  [ Sect i on 22 00 70 
PLUMBI NG,  HEALTHCARE FACI LI TI ES] .

PART 3   EXECUTI ON

3. 1   I NSTALLATI ON

Cut  pi pe accur at el y t o measur ement s est abl i shed at  t he j obsi t e,  and wor k 
i nt o pl ace wi t hout  spr i ngi ng or  f or c i ng,  compl et el y c l ear i ng al l  wi ndows,  
door s,  and ot her  openi ngs.   Cut t i ng or  ot her  weakeni ng of  t he bui l di ng 
st r uct ur e t o f aci l i t at e pi pi ng i nst al l at i on i s not  per mi t t ed wi t hout  
wr i t t en appr oval .   Cut  pi pe or  t ubi ng squar e,  r emove bur r s by r eami ng,  and 
f ashi on t o per mi t  f r ee expansi on and cont r act i on wi t hout  causi ng damage t o 
t he bui l di ng st r uct ur e,  pi pe,  j oi nt s,  or  hanger s.

Not i f y t he Cont r act i ng Of f i cer  i n wr i t i ng at  l east  15 cal endar  days pr i or  
t o t he dat e t he connect i ons ar e r equi r ed.   Obt ai n appr oval  bef or e 
i nt er r upt i ng ser vi ce.   Fur ni sh mat er i al s r equi r ed t o make connect i ons i nt o 
exi st i ng syst ems and per f or m excavat i ng,  backf i l l i ng,  compact i ng,  and 
ot her  i nci dent al  l abor  as r equi r ed.   Fur ni sh l abor  and t ool s f or  maki ng 
act ual  connect i ons t o exi st i ng syst ems.

3. 1. 1   Wel di ng

Pr ovi de wel di ng wor k speci f i ed t hi s sect i on f or  pi pi ng syst ems i n 
conf or mance wi t h JI S B 2301,  as modi f i ed and suppl ement ed by t hi s 
speci f i cat i on sect i on and t he accompanyi ng dr awi ngs.   The wel di ng wor k 
i ncl udes:  qual i f i cat i on of  wel di ng pr ocedur es,  wel der s,  wel di ng oper at or s,  
br azer s,  br azi ng oper at or s,  and nondest r uct i ve exami nat i on per sonnel ;  
mai nt enance of  wel di ng r ecor ds,  and exami nat i on met hods f or  wel ds.

3. 1. 1. 1   Empl oyer ' s Recor d Document s ( For  Wel di ng)

Submi t  f or  r evi ew and appr oval  t he f ol l owi ng document at i on.   Thi s 
document at i on and t he subj ect  qual i f i cat i ons shal l  be i n compl i ance wi t h 
JI S Z 3801.

a.   Li st  of  qual i f i ed wel di ng pr ocedur es t hat  i s pr oposed t o be used t o 
pr ovi de t he wor k speci f i ed i n t hi s speci f i cat i on sect i on.

b.   Li st  of  qual i f i ed wel der s,  br azer s,  wel di ng oper at or s,  and br azi ng 
oper at or s t hat  ar e pr oposed t o be used t o pr ovi de t he wor k speci f i ed 
i n t hi s speci f i cat i on sect i on.

c.   Li st  of  qual i f i ed wel d exami nat i on per sonnel  t hat  ar e pr oposed t o be 
used t o pr ovi de t he wor k speci f i ed i n t hi s speci f i cat i on sect i on.

3. 1. 1. 2   Wel di ng Pr ocedur es and Qual i f i cat i ons

a.   Speci f i cat i ons and Test  Resul t s:   Submi t  copi es of  t he wel di ng 
pr ocedur es speci f i cat i ons and pr ocedur e qual i f i cat i on t est  r esul t s f or  
each t ype of  wel di ng r equi r ed.   Appr oval  of  any pr ocedur e does not  
r el i eve t he Cont r act or  of  t he r esponsi bi l i t y  f or  pr oduci ng accept abl e 
wel ds.   Submi t  t hi s i nf or mat i on on t he f or ms pr i nt ed i n JI S B 8285 or  
t hei r  equi val ent .

b.   Cer t i f i cat i on:   Bef or e assi gni ng wel der s or  wel di ng oper at or s t o t he 
wor k,  submi t  a l i s t  of  qual i f i ed wel der s,  t oget her  wi t h dat a and 
cer t i f i cat i on t hat  each i ndi v i dual  i s  per f or mance qual i f i ed as 
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speci f i ed.   Do not  st ar t  wel di ng wor k pr i or  t o submi t t i ng wel der ,  and 
wel di ng oper at or  qual i f i cat i ons.   The cer t i f i cat i on shal l  st at e t he 
t ype of  wel di ng and posi t i ons f or  whi ch each i s qual i f i ed,  t he code 
and pr ocedur e under  whi ch each i s qual i f i ed,  dat e qual i f i ed,  and t he 
f i r m and i ndi v i dual  cer t i f y i ng t he qual i f i cat i on t est s.

3. 1. 1. 3   Exami nat i on of  Pi pi ng Wel ds

Conduct  non- dest r uct i ve exami nat i ons ( NDE)  on pi pi ng wel ds and br azi ng and 
ver i f y t he wor k meet s t he accept ance cr i t er i a speci f i ed i n JI S Z 3801.   
NDE on pi pi ng wel ds cover ed by JI S B 2301 i s v i sual  i nspect i on onl y.   
Submi t  a pi pi ng wel ds NDE r epor t  meet i ng t he r equi r ement s speci f i ed i n 
JI S B 2301.

3. 1. 1. 4   Wel di ng Saf et y

Wel di ng and cut t i ng saf et y r equi r ement s shal l  be i n accor dance wi t h 
JI S Z 3422- 1 and JI S B 6801.

3. 1. 2   Di r ect i onal  Changes

Make changes i n di r ect i on wi t h f i t t i ngs,  except  t hat  bendi ng of  pi pe 100 mm
 and smal l er  i s  per mi t t ed,  pr ovi ded a pi pe bender  i s used and wi de weep 
bends ar e f or med.   Mi t er i ng or  not chi ng pi pe or  ot her  s i mi l ar  const r uct i on 
t o f or m el bows or  t ees i s not  per mi t t ed.   The cent er l i ne r adi us of  bends 
shal l  not  be l ess t han 6 di amet er s of  t he pi pe.   Bent  pi pe showi ng ki nks,  
wr i nkl es,  f l at t eni ng,  or  ot her  mal f or mat i ons i s not  accept abl e.

3. 1. 3   Funct i onal  Requi r ement s

Pi t ch hor i zont al  suppl y mai ns down i n t he di r ect i on of  f l ow as i ndi cat ed.   
The gr ade shal l  not  be l ess t han 2 mm i n 1 m.   Reduci ng f i t t i ngs shal l  be 
used f or  changes i n pi pe si zes.   Cap or  pl ug open ends of  pi pel i nes and 
equi pment  dur i ng i nst al l at i on t o keep di r t  or  ot her  f or ei gn mat er i al s out  
of  t he syst em.

Pi pe not  ot her wi se speci f i ed shal l  be uncoat ed.   Connect i ons t o appl i ances 
shal l  be made wi t h mal l eabl e i r on uni ons f or  st eel  pi pe 65 mm or  l ess i n 
di amet er ,  and wi t h f l anges f or  pi pe 80 mm and above i n di amet er .   
Connect i ons bet ween f er r ous and copper  pi pi ng shal l  be el ect r i cal l y 
i sol at ed f r om each ot her  wi t h di el ect r i c wat er ways or  f l anges.

Pi pi ng l ocat ed i n ai r  pl enums shal l  conf or m t o NFPA 90A r equi r ement s.   
Pi pe and f i t t i ngs i nst al l ed i n i naccessi bl e condui t s or  t r enches under  
concr et e f l oor  s l abs shal l  be wel ded.   Equi pment  and pi pi ng ar r angement s 
shal l  f i t  i nt o space al l ot t ed and al l ow adequat e accept abl e c l ear ances f or  
i nst al l at i on,  r epl acement ,  ent r y,  ser vi c i ng,  and mai nt enance.   El ect r i c 
i sol at i on f i t t i ngs shal l  be pr ovi ded bet ween di ssi mi l ar  met al s.

3. 1. 4   Fi t t i ngs and End Connect i ons

3. 1. 4. 1   Thr eaded Connect i ons

Thr eaded connect i ng shal l  be i n accor dance wi t h MLI T- M.

3. 1. 4. 2   Br azed Connect i ons

Br azi ng,  MLI T- M,  except  as modi f i ed her ei n.   Dur i ng br azi ng,  t he pi pe and 
f i t t i ngs shal l  be f i l l ed wi t h a pr essur e r egul at ed i ner t  gas,  such as 
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ni t r ogen,  t o pr event  t he f or mat i on of  scal e.   Bef or e br azi ng copper  
j oi nt s,  bot h t he out si de of  t he t ube and t he i nsi de of  t he f i t t i ng shal l  
be c l eaned wi t h a wi r e f i t t i ng br ush unt i l  t he ent i r e j oi nt  sur f ace i s 
br i ght  and cl ean.   Do not  use br azi ng f l ux.   Sur pl us br azi ng mat er i al  
shal l  be r emoved at  al l  j oi nt s.   St eel  t ubi ng j oi nt s shal l  be made i n 
accor dance wi t h t he manuf act ur er ' s r ecommendat i ons.   Pi pi ng shal l  be 
suppor t ed pr i or  t o br azi ng and not  be spr ung or  f or ced.

3. 1. 4. 3   Wel ded Connect i ons

Br anch connect i ons shal l  be made wi t h wel di ng t ees or  f or ged wel di ng 
br anch out l et s.   Pi pe shal l  be t hor oughl y c l eaned of  al l  scal e and f or ei gn 
mat t er  bef or e t he pi pi ng i s assembl ed.   Dur i ng wel di ng,  t he pi pe and 
f i t t i ngs shal l  be f i l l ed wi t h an i ner t  gas,  such as ni t r ogen,  t o pr event  
t he f or mat i on of  scal e.   Bevel i ng,  al i gnment ,  heat  t r eat ment ,  and 
i nspect i on of  wel d shal l  conf or m t o JI S Z 3801.   Wel d def ect s shal l  be 
r emoved and r ewel ded at  no addi t i onal  cost  t o t he Gover nment .   El ect r odes 
shal l  be st or ed and dr i ed i n accor dance wi t h JI S G 3106 or  as r ecommended 
by t he manuf act ur er .   El ect r odes t hat  have been wet t ed or  t hat  have l ost  
any of  t hei r  coat i ng shal l  not  be used.

3. 1. 4. 4   Gr ooved Mechani cal  Connect i ons

Pr epar e gr ooves i n accor dance wi t h t he coupl i ng manuf act ur er ' s 
i nst r uct i ons.   Pi pe and gr oove di mensi ons shal l  compl y wi t h t he t ol er ances 
speci f i ed by t he coupl i ng manuf act ur er .   The di amet er  of  gr ooves made i n 
t he f i el d shal l  be measur ed usi ng a " go/ no- go"  gauge,  ver ni er  or  di al  
cal i per ,  or  nar r ow- l and mi cr omet er ,  or  ot her  met hod speci f i cal l y appr oved 
by t he coupl i ng manuf act ur er  f or  t he i nt ended appl i cat i on.   Gr oove wi dt h 
and di mensi on of  gr oove f r om end of  pi pe shal l  be measur ed and r ecor ded 
f or  each change i n gr oovi ng t ool  set up t o ver i f y compl i ance wi t h coupl i ng 
manuf act ur er ' s t ol er ances.   Gr ooved j oi nt s shal l  not  be used i n conceal ed 
l ocat i ons,  such as behi nd sol i d wal l s or  cei l i ngs,  unl ess an access panel  
i s  shown on t he dr awi ngs f or  ser vi c i ng or  adj ust i ng t he j oi nt .

3. 1. 4. 5   Fl ar ed Connect i ons

When f l ar ed connect i ons ar e used,  a sui t abl e l ubr i cant  shal l  be used 
bet ween t he back of  t he f l ar e and t he nut  i n or der  t o avoi d t ear i ng t he 
f l ar e whi l e t i ght eni ng t he nut .

3. 1. 4. 6   Fl anges and Uni ons

Except  wher e copper  t ubi ng i s used,  uni on or  f l anged j oi nt s shal l  be 
pr ovi ded i n each l i ne i mmedi at el y pr ecedi ng t he connect i on t o each pi ece 
of  equi pment  or  mat er i al  r equi r i ng mai nt enance such as coi l s,  pumps,  
cont r ol  val ves,  and ot her  s i mi l ar  i t ems.   Fl anged j oi nt s shal l  be 
assembl ed squar e end t i ght  wi t h mat ched f l anges,  gasket s,  and bol t s.   
Gasket s shal l  be sui t abl e f or  t he i nt ended appl i cat i on.

3. 1. 5   Val ves

I sol at i on gat e or  bal l  val ves shal l  be i nst al l ed on each si de of  each 
pi ece of  equi pment ,  at  t he mi dpoi nt  of  al l  l ooped mai ns,  and at  any ot her  
poi nt s i ndi cat ed or  r equi r ed f or  dr ai ni ng,  i sol at i ng,  or  sect i onal i z i ng 
pur pose.   Each val ve except  check val ves shal l  be i dent i f i ed.   Val ves i n 
hor i zont al  l i nes shal l  be i nst al l ed wi t h st ems hor i zont al  or  above.
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3. 1. 6   Ai r  Vent s

Ai r  vent s shal l  be pr ovi ded at  al l  hi gh poi nt s,  on al l  wat er  coi l s,  and 
wher e i ndi cat ed t o ensur e adequat e vent i ng of  t he pi pi ng syst em.

3. 1. 7   Dr ai ns

Dr ai ns shal l  be pr ovi ded at  al l  l ow poi nt s and wher e i ndi cat ed t o ensur e 
compl et e dr ai nage of  t he pi pi ng.   Dr ai ns shal l  be accessi bl e,  and shal l  
consi st  of  ni ppl es and caps or  pl ugged t ees unl ess ot her wi se i ndi cat ed.

3. 1. 8   Fl exi bl e Pi pe Connect or s

Connect or s shal l  be at t ached t o component s i n st r i ct  accor dance wi t h t he 
l at est  pr i nt ed i nst r uct i ons of  t he manuf act ur er  t o ensur e a vapor  t i ght  
j oi nt .   Hanger s,  when r equi r ed t o suspend t he connect or s,  shal l  be of  t he 
t ype r ecommended by t he f l exi bl e pi pe connect or  manuf act ur er  and shal l  be 
pr ovi ded at  t he i nt er val s r ecommended.

3. 1. 9   Temper at ur e Gauges

Temper at ur e gauges shal l  be l ocat ed on cool ant  suppl y and r et ur n pi pi ng at  
each heat  exchanger ,  on condenser  wat er  pi pi ng ent er i ng and l eavi ng a 
condenser ,  at  each aut omat i c t emper at ur e cont r ol  devi ce wi t hout  an 
i nt egr al  t her momet er ,  and wher e i ndi cat ed or  r equi r ed f or  pr oper  oper at i on 
of  equi pment .   Ther mal  wel l s f or  i nser t i on t her momet er s and t her most at s 
shal l  ext end beyond t her mal  i nsul at i on sur f ace not  l ess t han 25 mm.

3. 1. 10   Pi pe Hanger s,  I nser t s,  and Suppor t s

Pi pe hanger s,  i nser t s,  and suppor t s shal l  conf or m t o MLI T- M,  except  as 
suppl ement ed and modi f i ed i n t hi s speci f i cat i on sect i on.   Hanger s used t o 
suppor t  pi pi ng 50 mm and l ar ger  shal l  be f abr i cat ed t o per mi t  adequat e 
adj ust ment  af t er  er ect i on whi l e st i l l  suppor t i ng t he l oad.   Pi pi ng 
subj ect ed t o ver t i cal  movement ,  when oper at i ng t emper at ur es exceed ambi ent  
t emper at ur es,  shal l  be suppor t ed by var i abl e spr i ng hanger s and suppor t s 
or  by const ant  suppor t  hanger s.

3. 1. 10. 1   Hor i zont al  Pi pe Suppor t s

Hor i zont al  pi pe suppor t s shal l  be spaced as speci f i ed i n equi val ent  
Japanese St andar d and a suppor t  shal l  be i nst al l ed not  over  300 mm f r om 
t he pi pe f i t t i ng j oi nt  at  each change i n di r ect i on of  t he pi pi ng.   Pi pe 
suppor t s shal l  be spaced not  over  1. 5 m apar t  at  val ves.   Pi pe hanger  
l oads suspended f r om st eel  j oi st  wi t h hanger  l oads bet ween panel  poi nt s i n 
excess of  23 kg shal l  have t he excess hanger  l oads suspended f r om panel  
poi nt s.

3. 1. 10. 2   Ver t i cal  Pi pe Suppor t s

Ver t i cal  pi pe shal l  be suppor t ed at  each f l oor ,  except  at  s l ab- on- gr ade,  
and at  i nt er val s of  not  mor e t han 4. 5 m,  not  mor e t han 2. 4 m f r om end of  
r i ser s,  and at  vent  t er mi nat i ons.

3. 1. 10. 3   Mul t i pl e Pi pe Runs

I n t he suppor t  of  mul t i pl e pi pe r uns on a common base member ,  a c l i p or  
c l amp shal l  be used wher e each pi pe cr osses t he base suppor t  member .   
Spaci ng of  t he base suppor t  member s shal l  not  exceed t he hanger  and 
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suppor t  spaci ng r equi r ed f or  an i ndi v i dual  pi pe i n t he mul t i pl e pi pe r un.

3. 1. 10. 4   Sei smi c Requi r ement s

Pi pi ng and at t ached val ves shal l  be suppor t ed and br aced t o r esi st  sei smi c 
l oads as speci f i ed under  Sect i ons 13 48 00 [ SEI SMI C]  BRACI NG FOR 
MI SCELLANEOUS EQUI PMENT and 23 05 48. 19 [ SEI SMI C]  BRACI NG FOR HVAC [ as 
shown on t he dr awi ngs. ]   St r uct ur al  st eel  r equi r ed f or  r ei nf or cement  t o 
pr oper l y suppor t  pi pi ng,  header s,  and equi pment  but  not  shown shal l  be 
pr ovi ded under  t hi s sect i on.   Mat er i al  used f or  suppor t  shal l  be as 
speci f i ed under  Sect i on 05 12 00 STRUCTURAL STEEL.

3. 1. 10. 5   St r uct ur al  At t achment s

At t achment  t o bui l di ng st r uct ur e concr et e and masonr y shal l  be by cast - i n 
concr et e i nser t s,  bui l t - i n anchor s,  or  masonr y anchor  devi ces.   I nser t s 
and anchor s shal l  be appl i ed wi t h a saf et y f act or  not  l ess t han 5.   
Suppor t s shal l  not  be at t ached t o met al  decki ng.   Suppor t s shal l  not  be 
at t ached t o t he under si de of  concr et e f i l l ed f l oor s or  concr et e r oof  decks 
unl ess appr oved by t he Cont r act i ng Of f i cer .   Masonr y anchor s f or  over head 
appl i cat i ons shal l  be const r uct ed of  f er r ous mat er i al s onl y.   St r uct ur al  
st eel  br acket s r equi r ed t o suppor t  pi pi ng,  header s,  and equi pment ,  but  not  
shown,  shal l  be pr ovi ded under  t hi s sect i on.   Mat er i al  used f or  suppor t  
shal l  be as speci f i ed under  Sect i on 05 12 00 STRUCTURAL STEEL.

3. 1. 11   Pi pe Al i gnment  Gui des

Pi pe al i gnment  gui des shal l  be pr ovi ded wher e i ndi cat ed f or  expansi on 
l oops,  of f set s,  and bends and as r ecommended by t he manuf act ur er  f or  
expansi on j oi nt s,  not  t o exceed 1. 5 m on each si de of  each expansi on 
j oi nt ,  and i n l i nes 100 mm or  smal l er  not  mor e t han 600 mm on each si de of  
t he j oi nt .

3. 1. 12   Pi pe Anchor s

Anchor s shal l  be pr ovi ded wher e i ndi cat ed.   Unl ess i ndi cat ed ot her wi se,  
anchor s shal l  compl y wi t h t he r equi r ement s speci f i ed.   Anchor s shal l  
consi st  of  heavy st eel  col l ar s wi t h l ugs and bol t s f or  c l ampi ng and 
at t achi ng anchor  br aces,  unl ess ot her wi se i ndi cat ed.   Anchor  br aces shal l  
be i nst al l ed i n t he most  ef f ect i ve manner  t o secur e t he desi r ed r esul t s 
usi ng t ur nbuckl es wher e r equi r ed.

Suppor t s,  anchor s,  or  st ays shal l  not  be at t ached wher e t hey wi l l  i nj ur e 
t he st r uct ur e or  adj acent  const r uct i on dur i ng i nst al l at i on or  by t he 
wei ght  of  expansi on of  t he pi pel i ne.   Wher e pi pe and condui t  penet r at i ons 
of  vapor  bar r i er  seal ed sur f aces occur ,  t hese i t ems shal l  be anchor ed 
i mmedi at el y adj acent  t o each penet r at ed sur f ace,  t o pr ovi de essent i al l y  
zer o movement  wi t hi n penet r at i on seal .

3. 1. 13   Bui l di ng Sur f ace Penet r at i ons

Sl eeves shal l  not  be i nst al l ed i n st r uct ur al  member s except  wher e 
i ndi cat ed or  appr oved.   Except  as i ndi cat ed ot her wi se pi pi ng sl eeves shal l  
compl y wi t h r equi r ement s speci f i ed.   Sl eeves i n nonl oad bear i ng sur f aces 
shal l  be gal vani zed sheet  met al ,  conf or mi ng t o JI S G 3302.   Sl eeves i n 
l oad bear i ng sur f aces shal l  be uncoat ed car bon st eel  pi pe,  conf or mi ng t o 
JI S G 3454 and JI S B 2301,  [ Schedul e 30] [ Schedul e 20] [ St andar d wei ght ] .   
Seal ant s shal l  be appl i ed t o moi st ur e and oi l - f r ee sur f aces and el ast omer s 
t o not  l ess t han 13 mm dept h.   Sl eeves shal l  not  be i nst al l ed i n 
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st r uct ur al  member s.

3. 1. 13. 1   Ref r i ger at ed Space

Ref r i ger at ed space bui l di ng sur f ace penet r at i ons shal l  be f i t t ed wi t h 
s l eeves f abr i cat ed f r om hand- l ay- up or  hel i cal l y wound,  f i br ous gl ass 
r ei nf or ced pol yest er  or  epoxy r esi n wi t h a mi ni mum t hi ckness equal  t o 
equi val ent  s i ze Schedul e 40 st eel  pi pe.   Sl eeves shal l  be const r uct ed wi t h 
i nt egr al  col l ar  or  col d s i de shal l  be f i t t ed wi t h a bonded sl i p- on f l ange 
or  ext ended col l ar .

I n t he case of  masonr y penet r at i ons wher e sl eeve i s not  cast - i n,  voi ds 
shal l  be f i l l ed wi t h l at ex mi xed mor t ar  cast  t o shape of  s l eeve and 
f l ange/ ext er nal  col l ar  t ype sl eeve shal l  be assembl ed wi t h but yl  el ast omer  
vapor  bar r i er  seal ant  t hr ough penet r at i on t o col d s i de sur f ace vapor  
bar r i er  over l ap and f ast ened t o sur f ace wi t h masonr y anchor s.

I nt egr al  cast - i n col l ar  t ype sl eeve shal l  be f l ashed [ as i ndi cat ed. ]  [ wi t h 
not  l ess t han 100 mm of  col d s i de vapor  bar r i er  over l ap of  s l eeve 
sur f ace. ]   Nor mal l y noni nsul at ed penet r at i ng r ound sur f aces shal l  be 
seal ed t o s l eeve bor e wi t h mechani cal l y expandabl e seal s i n vapor  t i ght  
manner  and r emai ni ng war m and col d s i de s l eeve dept h shal l  be i nsul at ed 
wi t h not  l ess t han [ 100] [ _____] mm of  f oamed- i n- pl ace r i gi d pol yur et hane or  
f oamed- i n- pl ace si l i cone el ast omer .

Vapor  bar r i er  seal ant  shal l  be appl i ed t o f i ni sh war m si de i nsul at i on 
sur f ace.   War m si de of  penet r at i ng sur f ace shal l  be i nsul at ed beyond vapor  
bar r i er  seal ed sl eeve i nsul at i on f or  a di st ance whi ch pr event s 
condensat i on.   Wi r es i n r ef r i ger at ed space sur f ace penet r at i ng condui t  
shal l  be seal ed wi t h vapor  bar r i er  pl ugs or  compound t o pr event  moi st ur e 
mi gr at i on t hr ough condui t  and condensat i on t her ei n.

3. 1. 13. 2   Gener al  Ser vi ce Ar eas

Each sl eeve shal l  ext end t hr ough i t s r espect i ve wal l ,  f l oor ,  or  r oof ,  and 
shal l  be cut  f l ush wi t h each sur f ace.   Pi pes passi ng t hr ough concr et e or  
masonr y wal l  or  concr et e f l oor s or  r oof s shal l  be pr ovi ded wi t h pi pe 
sl eeves f i t t ed i nt o pl ace at  t he t i me of  const r uct i on.   Sl eeves shal l  be 
of  such si ze as t o pr ovi de a mi ni mum of  6. 35 mm al l - ar ound cl ear ance 
bet ween bar e pi pe and sl eeves or  bet ween j acket ed- i nsul at i on and sl eeves.   
Except  i n pi pe chases or  i nt er i or  wal l s,  t he annul ar  space bet ween pi pe 
and sl eeve or  bet ween j acket  over - i nsul at i on and sl eeve shal l  be seal ed i n 
accor dance wi t h Sect i on 07 92 00 JOI NT SEALANTS.

3. 1. 13. 3   Wat er pr oof  Penet r at i ons

Pi pes passi ng t hr ough r oof  or  f l oor  wat er pr oof i ng membr ane shal l  be 
i nst al l ed t hr ough a 5. 17 kg/ sq.  m copper  s l eeve,  or  a 0. 81 mm t hi ck 
al umi num sl eeve,  each wi t hi n an i nt egr al  ski r t  or  f l ange.

Fl ashi ng sl eeve shal l  be sui t abl y f or med,  and ski r t  or  f l ange shal l  ext end 
not  l ess t han 200 mm f r om t he pi pe and be set  over  t he r oof  or  f l oor  
membr ane i n a t r owel ed coat i ng of  bi t umi nous cement .   The f l ashi ng sl eeve 
shal l  ext end up t he pi pe a mi ni mum of  50 mm above t he r oof  or  f l oor  
penet r at i on.   The annul ar  space bet ween t he f l ashi ng sl eeve and t he bar e 
pi pe or  bet ween t he f l ashi ng sl eeve and t he met al - j acket - cover ed 
i nsul at i on shal l  be seal ed as i ndi cat ed.   Penet r at i ons shal l  be seal ed by 
ei t her  one of  t he f ol l owi ng met hods.
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a.   Wat er pr oof i ng Cl ampi ng Fl ange:   Pi pes up t o and i ncl udi ng 250 mm i n 
di amet er  passi ng t hr ough r oof  or  f l oor  wat er pr oof i ng membr ane may be 
i nst al l ed t hr ough a cast  i r on s l eeve wi t h caul k i ng r ecess,  anchor  
l ugs,  f l ashi ng cl amp devi ce,  and pr essur e r i ng wi t h br ass bol t s.   
Wat er pr oof i ng membr ane shal l  be c l amped i nt o pl ace and seal ant  shal l  
be pl aced i n t he caul k i ng r ecess.

b.   Modul ar  Mechani cal  Type Seal i ng Assembl y:   I n l i eu of  a wat er pr oof i ng 
c l ampi ng f l ange,  a modul ar  mechani cal  t ype seal i ng assembl y may be 
i nst al l ed.   Seal s shal l  consi st  of  i nt er l ocki ng synt het i c r ubber  l i nks 
shaped t o cont i nuousl y f i l l  t he annul ar  space bet ween t he pi pe/ condui t  
and sl eeve wi t h cor r osi on pr ot ect ed car bon st eel  bol t s,  nut s,  and 
pr essur e pl at es.   Li nks shal l  be l oosel y assembl ed wi t h bol t s t o f or m 
a cont i nuous r ubber  bel t  ar ound t he pi pe wi t h a pr essur e pl at e under  
each bol t  head and each nut .

    Af t er  t he seal  assembl y i s pr oper l y posi t i oned i n t he s l eeve,  
t i ght eni ng of  t he bol t  shal l  cause t he r ubber  seal i ng el ement s t o 
expand and pr ovi de a wat er t i ght  seal  r ubber  seal i ng el ement s t o expand 
and pr ovi de a wat er t i ght  seal  bet ween t he pi pe/ condui t  seal  bet ween 
t he pi pe/ condui t  and t he sl eeve.   Each seal  assembl y shal l  be s i zed as 
r ecommended by t he manuf act ur er  t o f i t  t he pi pe/ condui t  and sl eeve 
i nvol ved.   The Cont r act or  el ect i ng t o use t he modul ar  mechani cal  t ype 
seal s shal l  pr ovi de sl eeves of  t he pr oper  di amet er s.

3. 1. 13. 4   Fi r e- Rat ed Penet r at i ons

Penet r at i on of  f i r e- r at ed wal l s,  par t i t i ons,  and f l oor s shal l  be seal ed as 
speci f i ed i n Sect i on 07 84 00 FI RESTOPPI NG.

3. 1. 13. 5   Escut cheons

Fi ni shed sur f aces wher e exposed pi pi ng,  bar e or  i nsul at ed,  pass t hr ough 
f l oor s,  wal l s,  or  cei l i ngs,  except  i n boi l er ,  ut i l i t y ,  or  equi pment  r ooms,  
shal l  be pr ovi ded wi t h escut cheons.   Wher e sl eeves pr oj ect  s l i ght l y f r om 
f l oor s,  speci al  deep- t ype escut cheons shal l  be used.   Escut cheon shal l  be 
secur ed t o pi pe or  pi pe cover i ng.

3. 1. 14   Access Panel s

Access panel s shal l  be pr ovi ded wher e i ndi cat ed f or  al l  conceal ed val ves,  
vent s,  cont r ol s,  and addi t i onal l y f or  i t ems r equi r i ng i nspect i on or  
mai nt enance.   Access panel s shal l  be of  suf f i c i ent  s i ze and l ocat ed so 
t hat  t he conceal ed i t ems may be ser vi ced and mai nt ai ned or  compl et el y 
r emoved and r epl aced.   Access panel s shal l  be as speci f i ed i n[  Sect i on 
05 50 13 MI SCELLANEOUS METAL FABRI CATI ONS] [  Sect i on 05 51 33 METAL 
LADDERS] [  Sect i on 05 52 00 METAL RAI LI NGS] [  Sect i on 05 51 00 METAL STAI RS] .

3. 2   ELECTRI CAL I NSTALLATI ON

I nst al l  el ect r i cal  equi pment  i n accor dance wi t h NFPA 70 and manuf act ur er s 
i nst r uct i ons.

3. 3   CLEANI NG AND ADJUSTI NG

Pi pes shal l  be c l eaned f r ee of  scal e and t hor oughl y f l ushed of  al l  f or ei gn 
mat t er .   A t empor ar y bypass shal l  be pr ovi ded f or  al l  wat er  coi l s t o 
pr event  f l ushi ng wat er  f r om passi ng t hr ough coi l s.   St r ai ner s and val ves 
shal l  be t hor oughl y c l eaned.   Pr i or  t o t est i ng and bal anci ng,  ai r  shal l  be 
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r emoved f r om al l  wat er  syst ems by oper at i ng t he ai r  vent s.   Tempor ar y 
measur es,  such as pi pi ng t he over f l ow f r om vent s t o a col l ect i ng vessel  
shal l  be t aken t o avoi d wat er  damage dur i ng t he vent i ng pr ocess.   Ai r  
vent s shal l  be pl ugged or  capped af t er  t he syst em has been vent ed.   
Cont r ol  val ves and ot her  mi scel l aneous equi pment  r equi r i ng adj ust ment  
shal l  be adj ust ed t o set t i ng i ndi cat ed or  di r ect ed.

3. 4   FI ELD TESTS

Fi el d t est s shal l  be conduct ed i n t he pr esence of  t he QC Manager  or  hi s 
desi gnat ed r epr esent at i ve t o ver i f y syst ems compl i ance wi t h  
speci f i cat i ons.   Any mat er i al ,  equi pment ,  i nst r ument s,  and per sonnel  
r equi r ed f or  t he t est  shal l  be pr ovi ded by t he Cont r act or .

3. 4. 1   Equi pment  and Component  I sol at i on

Pr i or  t o t est i ng,  equi pment  and component s t hat  cannot  wi t hst and t he t est s 
shal l  be pr oper l y i sol at ed.  

3. 4. 2   Pr essur e Test s

Each pi pi ng syst em shal l  be hydr ost at i cal l y t est ed at  a pr essur e not  l ess 
t han 1297 kPa ( gage)  f or  per i od of  t i me suf f i c i ent  t o i nspect  ever y j oi nt  
i n t he syst em and i n no case l ess t han 2 hour s.   Test  pr essur e shal l  be 
moni t or ed by a cur r ent l y cal i br at ed t est  pr essur e gauge.   Leaks shal l  be 
r epai r ed and pi pi ng r et est ed unt i l  t est  r equi r ement s ar e met .   No l eakage 
or  r educt i on i n gage pr essur e shal l  be al l owed.

Leaks shal l  be r epai r ed by r ewel di ng or  r epl aci ng pi pe or  f i t t i ngs.   
Caul k i ng of  j oi nt s wi l l  not  be per mi t t ed.   Conceal ed and i nsul at ed pi pi ng 
shal l  be t est ed i n pl ace bef or e conceal i ng.

Submi t  f or  appr oval  pr essur e t est s r epor t s cover i ng t he above speci f i ed 
pi pi ng pr essur e t est s;  descr i be t he syst ems t est ed,  t est  r esul t s,  def ect s 
f ound and r epai r ed,  and si gnat ur e of  t he pr essur e t est s '  di r ect or .   Obt ai n 
appr oval  f r om t he QC Manager  bef or e conceal i ng pi pi ng or  appl y i ng 
i nsul at i on t o t est ed and accept ed pi pi ng.

3. 4. 3   Condenser  Wat er  Qual i t y Test  Repor t s

The condenser  wat er  syst em shal l  be anal yzed by t he wat er  t r eat ment  
company a mi ni mum of  once a mont h f or  a per i od of  one year  af t er  syst em 
accept ance.   Submi t  f or  appr oval  t he speci f i ed condenser  wat er  qual i t y 
t est  r epor t s.   The anal ysi s and r esul t i ng r epor t s shal l  i ncl ude t he 
f ol l owi ng i nf or mat i on r ecor ded i n accor dance wi t h JI S K 0102.

Dat e of  Sampl e [ _____]

Temper at ur e [ _____]  degr ees C

Si l i ca ( Si no 2) [ _____]  pp ( mg/ 1)

I nsol ubl e [ _____]  pp ( mg/ 1)

I r on and Al umi num Oxi des [ _____]  pp ( mg/ 1)
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Cal ci um ( Ca) [ _____]  pp ( mg/ 1)

Magnesi um ( Mg) [ _____]  pp ( mg/ 1)

Sodi um and Pot assi um ( Nan and AK) [ _____]  pp ( mg/ 1)

Car bonat e ( HO 3) [ _____]  pp ( mg/ 1)

Sul f at e ( SO 4) [ _____]  pp ( mg/ 1)

Chl or i de ( JCL) [ _____]  pp ( mg/ 1)

Ni t r at e ( NO 3 [ _____]  pp ( mg/ 1)

Tur bi di t y [ _____]  uni t

pH [ _____]

Resi dual  Chl or i ne [ _____]  ppm ( mg/ 1)

Tot al  Al kal i ni t y [ _____]  epm ( meq/ 1)

Non- Car bonat e Har dness [ _____]  epm ( meq/ 1)

Tot al  Har dness [ _____]  epm ( meq/ 1)

Di ssol ved Sol i ds [ _____]  ppm ( mg/ 1)

Fl uor i ne [ _____]  ppm ( mg/ 1)

Conduct i v i t y [ _____]  mi cr ohm/ cm

3. 4. 4   Rel at ed Fi el d I nspect i ons and Test i ng

3. 4. 4. 1   Pi pi ng Wel ds

Exami nat i on of  Pi pi ng Wel ds i s speci f i ed i n t he par agr aph EXAMI NATI ON OF 
PI PI NG WELDS ( above) .

3. 4. 4. 2   HVAC TAB

Requi r ement s f or  t est i ng,  adj ust i ng,  and bal anci ng ( TAB)  of  HVAC wat er  
pi pi ng,  and associ at ed equi pment  i s speci f i ed i n Sect i on 23 05 93 TESTI NG,  
ADJUSTI NG,  AND BALANCI NG FOR HVAC.   Coor di nat e wi t h t he TAB t eam,  and 
pr ovi de suppor t  per sonnel  and equi pment  as speci f i ed i n Sect i on 23 05 93 
TESTI NG,  ADJUSTI NG AND BALANCI NG FOR HVAC t o assi st  TAB t eam t o meet  t he 
TAB wor k r equi r ement s.

3. 5   I NSTRUCTI ON TO GOVERNMENT PERSONNEL

Fur ni sh t he ser vi ces of  compet ent  i nst r uct or s t o gi ve f ul l  i nst r uct i on t o 
t he desi gnat ed Gover nment  per sonnel  i n t he adj ust ment ,  oper at i on,  and 
mai nt enance,  i ncl udi ng per t i nent  saf et y r equi r ement s,  of  t he [ chi l l ed 
wat er , ]  [ chi l l ed- hot  wat er , ] [  and] [  condenser  wat er  pi pi ng syst em[ s] ] .   
I nst r uct or s shal l  be t hor oughl y f ami l i ar  wi t h al l  par t s of  t he 
i nst al l at i on and shal l  be i nst r uct ed i n oper at i ng t heor y as wel l  as 

SECTI ON 23 64 26  Page 32



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

pr act i cal  oper at i on and mai nt enance wor k.   Submi t  a l esson pl an f or  t he 
i nst r uct i on cour se f or  appr oval .   The l esson pl an and i nst r uct i on cour se 
shal l  be based on t he appr oved oper at i on and mai nt enance dat a and 
mai nt enance manual s.

Conduct  a t r ai ni ng cour se f or  t he oper at i ng st af f  and mai nt enance st af f  
sel ect ed by t he Cont r act i ng Of f i cer .   Gi ve t he i nst r uct i on dur i ng t he 
f i r st  r egul ar  wor k week af t er  t he equi pment  or  syst em has been accept ed 
and t ur ned over  t o t he Gover nment  f or  r egul ar  oper at i on.   The number  of  
man- days ( 8 hour s per  day)  of  i nst r uct i on f ur ni shed shal l  be [ one 
man- day. ] [ [ _____] [ _____]  cont i nuous man- days] .   Use appr oxi mat el y hal f  of  
t he t i me f or  c l assr oom i nst r uct i on and t he ot her  t i me f or  i nst r uct i on at  
t he l ocat i on of  equi pment  or  syst em.

When si gni f i cant  changes or  modi f i cat i ons i n t he equi pment  or  syst em ar e 
made under  t he t er ms of  t he cont r act ,  pr ovi de addi t i onal  i nst r uct i on t o 
acquai nt  t he oper at i ng per sonnel  wi t h t he changes or  modi f i cat i ons.

3. 6   ONE- YEAR I NSPECTI ON REPORT FOR COOLI NG WATER

At  t he concl usi on of  t he one year  per i od,  each connect i ng [ cool i ng t ower ]  
[ and]  [ l i qui d chi l l er  condenser ]  i nspect  f or  pr obl ems due t o cor r osi on,  
scal e,  and bi ol ogi cal  gr owt h.   I f  t he equi pment  i s f ound not  t o conf or m t o 
t he manuf act ur er s r ecommended condi t i ons,  and t he wat er  t r eat ment  company 
r ecommendat i ons have been f ol l owed;  t he wat er  t r eat ment  company shal l  
pr ovi de al l  chemi cal s and l abor  f or  c l eani ng or  r epai r i ng t he equi pment  as 
r equi r ed by t he manuf act ur er ' s r ecommendat i ons.

        - -  End of  Sect i on - -
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SECTI ON 23 65 00

COOLI NG TOWERS AND REMOTE EVAPORATI VELY- COOLED CONDENSERS
11/ 16

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S C 4203 ( 2010)  Si ngl e Phase I nduct i on Mot or s f or  
Gener al  Pur pose ( Amendment  1)

JI S C 4212 ( 2010;  R 2022)  Low- Vol t age Thr ee- Phase 
Squi r r el - Cage Hi gh- Ef f i c i ency I nduct i on 
Mot or s ( Amendment  1)

JI S G 3302 ( 2022)  Hot  Di p Zi nc Coat ed St eel  Sheet  and 
St r i p

JI S G 5501 ( 2020)  Gr ey I r on Cast i ngs

JI S H 8641 ( 2021)  Hot  Di p Gal vani zed Coat i ngs

JI S K 7013 ( 2009) Fi br e Rei nf or ced Pl ast i c Pi pes 
  ( Amendment  1)

JI S Z 2371 ( 2015)  Met hods of  Sal t  Spr ay Test i ng

JI S Z 8106 ( 2000)  I nt er nat i onal  El ect r ot echni cal  
Vocabul ar y Chapt er  801 :  Acoust i cs and 
El ect r oacoust i cs

MI NI STRY OF LAND,  I NFRASTRUCTURE,  TRANSPORT AND TOURI SM ( MLI T)

MLI T- M ( 2019)  Publ i c Bui l di ng Const r uct i on 
St andar d Speci f i cat i on

1. 2   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e [ f or  Cont r act or  Qual i t y 
Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When used,  a desi gnat i on 
f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he 
submi t t al  f or  t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on 
i n t he Sust ai nabi l i t y  eNot ebook,  i n conf or mance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES:

SD- 03 Pr oduct  Dat a

Cool i ng Tower s;  G[ ,  [ _____] ]

SECTI ON 23 65 00  Page 1



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

Remot e Evapor at i vel y- Cool ed Condenser s

[ Packaged Cool i ng Tower  -  Fi el d Accept ance Test  Pl an;  G[ ,  [ _____] ]

] [ Fi el d- Er ect ed Cool i ng Tower  -  Fi el d Accept ance Test  Pl an;  G[ ,  
[ _____] ]

] [ Packaged Cool i ng Tower  -  Fi el d Accept ance Test  Repor t ;  G[ ,  [ _____] ]

] [ Fi el d- Er ect ed Cool i ng Tower  -  Fi el d Accept ance Test  Repor t ;  G[ ,  
[ _____] ]

] SD- 07 Cer t i f i cat es

Cool i ng Tower

Remot e Evapor at i vel y- Cool ed Condenser s

SD- 10 Oper at i on and Mai nt enance Dat a

Oper at i on and Mai nt enance Manual s

Remot e Evapor at i vel y- Cool ed Condenser s

1. 3   SAFETY REQUI REMENTS

Exposed movi ng par t s,  par t s t hat  pr oduce hi gh oper at i ng t emper at ur e,  par t s 
whi ch may be el ect r i cal l y ener gi zed,  and par t s t hat  may be a hazar d t o 
oper at i ng per sonnel  must  be i nsul at ed,  f ul l y  encl osed,  guar ded,  or  f i t t ed 
wi t h ot her  t ypes of  saf et y devi ces.   Saf et y devi ces must  be i nst al l ed so 
t hat  pr oper  oper at i on of  equi pment  i s not  i mpai r ed.   Wel di ng and cut t i ng 
saf et y r equi r ement s must  be i n accor dance wi t h Occupat i onal  Saf et y and 
Heal t h Act  Enf or cement  Regul at i ons ( Roudou- Anzen- Ei sei hou- Sekou- ki soku)  
f or  Japanese St andar d.   [ [ Cat wal k, ]  [ l adder , ]  [ and guar dr ai l ]  must  be 
pr ovi ded wher e i ndi cat ed and i n accor dance wi t h[  Sect i on 05 50 13 
MI SCELLANEOUS METAL FABRI CATI ONS] [  Sect i on 05 51 33 METAL LADDERS] [  
Sect i on 05 52 00 METAL RAI LI NGS] [  Sect i on 05 51 00 METAL STAI RS] . ]

1. 4   DELI VERY,  STORAGE,  AND HANDLI NG

St or ed i t ems must  be pr ot ect ed f r om t he weat her ,  humi di t y and t emper at ur e 
var i at i ons,  di r t  and dust ,  or  ot her  cont ami nant s.   Pr oper  pr ot ect i on and 
car e of  al l  mat er i al  bot h bef or e and dur i ng i nst al l at i on shal l  be t he 
Cont r act or ' s r esponsi bi l i t y .   Any mat er i al s f ound t o be damaged shal l  be 
r epl aced at  t he Cont r act or ' s expense.   Dur i ng i nst al l at i on,  pi pi ng and 
si mi l ar  openi ngs must  be capped t o keep out  di r t  and ot her  f or ei gn mat t er .

1. 5   PROJECT/ SI TE CONDI TI ONS

1. 5. 1   Ver i f i cat i on of  Di mensi ons

The Cont r act or  shal l  become f ami l i ar  wi t h al l  det ai l s of  t he wor k,  ver i f y 
al l  di mensi ons i n t he f i el d,  and advi se t he Cont r act i ng Of f i cer  of  any 
di scr epancy bef or e per f or mi ng any wor k.

1. 5. 2   Dr awi ngs

Because of  t he smal l  scal e of  t he dr awi ngs,  i t  i s  not  possi bl e t o i ndi cat e 
al l  of f set s,  f i t t i ngs,  and accessor i es t hat  may be r equi r ed.   The 
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Cont r act or  must  car ef ul l y i nvest i gat e t he pl umbi ng,  f i r e pr ot ect i on,  
el ect r i cal ,  st r uct ur al  and f i ni sh condi t i ons t hat  woul d af f ect  t he wor k t o 
be per f or med and must  ar r ange such wor k accor di ngl y,  f ur ni shi ng r equi r ed 
of f set s,  f i t t i ngs,  and accessor i es t o meet  such condi t i ons.

PART 2   PRODUCTS

2. 1   STANDARD COMMERCI AL PRODUCTS

Mat er i al s and equi pment  must  be st andar d commer ci al  cat al ogued pr oduct s of  
a manuf act ur er  r egul ar l y engaged i n t he manuf act ur i ng of  such pr oduct s,  
whi ch ar e of  a s i mi l ar  mat er i al ,  desi gn and wor kmanshi p.   The st andar d 
pr oduct s must  have been i n sat i sf act or y commer ci al  or  i ndust r i al  use i n 
f i el d ser vi ce f or  t wo year s pr i or  t o bi d openi ng.   The t wo year  use must  
i ncl ude appl i cat i ons of  equi pment  and mat er i al s under  s i mi l ar  
c i r cumst ances and of  s i mi l ar  s i ze.   Pr oduct s havi ng l ess t han a t wo year  
f i el d ser vi ce r ecor d wi l l  be accept abl e i f  a cer t i f i ed r ecor d of  
sat i sf act or y f i el d oper at i on,  f or  not  l ess t han 6000 hour s excl usi ve of  
t he manuf act ur er ' s f act or y t est s,  can be shown.   Thi s 6000 hour  r ecor d 
must  not  i ncl ude any manuf act ur er ' s pr ot ot ype or  f act or y t est i ng.   Recor ds 
of  sat i sf act or y f i el d use must  be compl et ed by a pr oduct  t hat  had been,  
and pr esent l y i s,  sol d,  or  of f er ed f or  sal e on a commer ci al  mar ket  t hr ough 
t he f ol l owi ng copyr i ght ed means:  adver t i sement s,  manuf act ur er ' s cat al ogs,  
or  br ochur es.   Pr oduct s must  be suppor t ed by a ser vi ce or gani zat i on 
l ocat ed i n Japan.   Syst em component s must  be envi r onment al l y sui t abl e f or  
t he i ndi cat ed l ocat i ons.

2. 2   MANUFACTURER' S STANDARD NAMEPLATES

Maj or  equi pment  i ncl udi ng cool i ng t ower s,  cool i ng t ower  gear  dr i ve 
assembl i es,  f ans,  and mot or s must  have t he manuf act ur er ' s name,  addr ess,  
t ype or  st y l e,  model  or  ser i al  number ,  and cat al og number  on a pl at e 
secur ed t o t he i t em of  equi pment .   Pl at es must  be dur abl e and l egi bl e 
t hr oughout  equi pment  l i f e.   Pl at es must  be f i xed i n pr omi nent  l ocat i ons.

2. 3   ELECTRI CAL WORK

a.   Pr ovi de mot or s,  cont r ol l er s,  i nt egr al  di sconnect s,  cont act or s,  and 
cont r ol s wi t h t hei r  r espect i ve pi eces of  equi pment ,  except  cont r ol l er s 
i ndi cat ed as par t  of  mot or  cont r ol  cent er s.   Pr ovi de el ect r i cal  
equi pment ,  i ncl udi ng mot or s and wi r i ng,  as speci f i ed i n Sect i on 
26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM.   Manual  or  aut omat i c cont r ol  
and pr ot ect i ve or  s i gnal  devi ces r equi r ed f or  t he oper at i on speci f i ed 
and cont r ol  wi r i ng r equi r ed f or  cont r ol s and devi ces speci f i ed,  but  
not  shown,  must  be pr ovi ded.   For  packaged equi pment ,  t he manuf act ur er  
must  pr ovi de cont r ol l er s i ncl udi ng t he r equi r ed moni t or s and t i med 
r est ar t .

b.   For  s i ngl e- phase mot or s,  pr ovi de hi gh- ef f i c i ency t ype,  
f r act i onal - hor sepower  al t er nat i ng- cur r ent  mot or s,  i ncl udi ng mot or s 
t hat  ar e par t  of  a syst em,  i n accor dance wi t h JI S C 4203.

c.   For  pol yphase mot or s,  pr ovi de squi r r el - cage medi um i nduct i on mot or s,  
i ncl udi ng mot or s t hat  ar e par t  of  a syst em,  and t hat  meet  t he 
ef f i c i ency r at i ngs f or  pr emi um ef f i c i ency mot or s i n accor dance wi t h 
JI S C 4212.

d.   Pr ovi de mot or s i n accor dance wi t h JI S C 4212 and of  suf f i c i ent  s i ze t o 
dr i ve t he l oad at  t he speci f i ed capaci t y wi t hout  exceedi ng t he 

SECTI ON 23 65 00  Page 3



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

namepl at e r at i ng of  t he mot or .   Mot or s must  be r at ed f or  cont i nuous 
dut y wi t h t he encl osur e speci f i ed.   Mot or  dut y r equi r ement s must  al l ow 
f or  maxi mum f r equency st ar t - st op oper at i on and mi ni mum encount er ed 
i nt er val  bet ween st ar t  and st op.   Mot or  t or que must  be capabl e of  
accel er at i ng t he connect ed l oad wi t hi n 20 seconds wi t h 80 per cent  of  
t he r at ed vol t age mai nt ai ned at  mot or  t er mi nal s dur i ng one st ar t i ng 
per i od.   Pr ovi de mot or  st ar t er s compl et e wi t h t her mal  over l oad 
pr ot ect i on and ot her  necessar y appur t enances.   [ Mot or  bear i ngs must  be 
f i t t ed wi t h gr ease suppl y f i t t i ngs and gr ease r el i ef  t o out si de of  t he 
encl osur e. ]   Mot or  encl osur e t ype may be ei t her  TEAO or  TEFC.

e.   [ Wher e t wo- speed mot or s ar e i ndi cat ed,  var i abl e- speed cont r ol l er s may 
be pr ovi ded t o accompl i sh t he same f unct i on. ] [   Use adj ust abl e 
f r equency dr i ves f or  al l  var i abl e- speed mot or  appl i cat i ons. ]   Pr ovi de 
var i abl e f r equency dr i ves f or  mot or s as speci f i ed i n Sect i on 26 29 23 
VARI ABLE FREQUENCY DRI VE SYSTEMS UNDER 600 VOLTS.

f .   Pr ovi de i nver t er  dut y pr emi um ef f i c i ency mot or s f or  use wi t h var i abl e 
f r equency dr i ves.

2. 4   COOLI NG TOWER MATERI ALS

2. 4. 1   Fi ber gl ass Rei nf or ced Pl ast i c ( FRP)

FRP component s must  be i ner t ,  cor r osi on r esi st ant ,  and f i r e- r et ar dant  wi t h 
a t hi ckness of  3. 66 kg per  squar e met er .   FRP component s must  cont ai n an 
ul t r avi ol et  ( UV)  r ay i nhi bi t or .   Component s manuf act ur ed of  pol yst yr ene 
wi l l  not  be per mi t t ed.

2. 4. 2   Zi nc- Coat ed St eel

Component s f abr i cat ed of  z i nc- coat ed st eel  must  be not  l i ght er  t han 16 
gauge 1. 613 mm st eel ,  pr ot ect ed agai nst  cor r osi on by a z i nc coat i ng.   The 
zi nc coat i ng must  conf or m t o JI S G 3302,  as appl i cabl e and have an ext r a 
heavy coat i ng of  not  l ess t han 760g per  squar e met er  of  sur f ace.   
Gal vani zed sur f aces damaged due t o wel di ng must  be coat ed wi t h z i nc r i ch 
coat i ng.

2. 4. 3   Hi gh Densi t y Pol yet hyl ene ( HDPE)

Component s manuf act ur ed f r om HDPE must  be seaml ess wi t h a mi ni mum 
t hi ckness of  10 mm.  The mat er i al  must  have t he appr opr i at e i nhi bi t or s t o 
pr ot ect  t he component  f r om any UV degr adat i on.  Tanks and cool i ng t ower  
shel l s must  be seaml essl y mol ded t o mi ni mi ze wat er  l oss/ consumpt i on.

2. 4. 4   St ai nl ess St eel  Sheet s

Type [ 304] [ 316] .

2. 4. 5   Concr et e

Concr et e must  conf or m t o Sect i on 03 30 00 CAST- I N- PLACE CONCRETE.   Exposed 
concr et e must  be r ub- f i ni shed f or  smoot h and uni f or m sur f aces f r ee of  f or m 
mar ks and def ect s.   Honeycomb concr et e wi l l  not  be per mi t t ed.

2. 4. 6   Har dwar e

Bol t s must  be cadmi um- pl at ed,  z i nc- coat ed st eel ,  or  Type 304 st ai nl ess 
st eel .   Each bol t  must  be pr ovi ded wi t h neopr ene and cadmi um- pl at ed st eel  
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washer s under  t he heads.   Nai l s must  be si l i con br onze,  commer ci al  br onze,  
or  st ai nl ess st eel .   Har dwar e must  meet  t he sal t - spr ay f og t est  as def i ned 
by JI S Z 2371.   Angl e br acket s and si mi l ar  par t s must  be zi nc- coat ed 
st eel .   Zi nc coat i ngs must  conf or m t o JI S H 8641 and JI S H 8641,  as 
appl i cabl e,  and must  have an ext r a heavy coat i ng of  not  l ess t han 760g per  
squar e met er  of  sur f ace.   Nai l s must  be si l i con br onze,  commer ci al  br onze,  
or  st ai nl ess st eel .   Subj ect  har dwar e t o a sal t - spr ay f og t est  i n 
accor dance wi t h JI S Z 2371.   No si gns of  cor r osi on must  be evi dent  af t er  
cont i nuous exposur e t o a sal t  spr ay.

2. 5   COOLI NG TOWERS

2. 5. 1   Fact or y Assembl ed Tower s

2. 5. 1. 1   Descr i pt i on

The cool i ng t ower  must  be of  t he [ i nduced mechani cal  dr af t ] [  or  f or ced 
mechani cal  dr af t ]  t ype.   The cool i ng t ower  must  i ncl ude f r ames and 
casi ngs,  l ouver s,  dr i f t  el i mi nat or s,  par t i t i ons,  wi ndbr eak baf f l es,  
dr i f t - check wal l s,  col d wat er  basi n equi pment ,  f ans and f an wal l s,  
bl ower s,  dr i ves,  el ect r i c mot or s,  access door s,  [ wor ki ng pl at f or ms, ]  
i nspect i on pl at es,  and panel s.

2. 5. 1. 2   Const r uct i on

Tower  must  be const r uct ed t o wi t hst and a wi nd pr essur e of  not  l ess t han 
1. 44 ki l opascal  ( kPa)  on any ext er nal  sur f ace.   Fan deck must  be 
const r uct ed t o wi t hst and a l i ve l oad of  not  l ess t han 2. 87 kPa i n addi t i on 
t o t he concent r at ed or  di st r i but ed l oads of  equi pment  mount ed on t he f an 
deck.   

The hot  wat er  di st r i but i on syst em must  be of  t he open basi n gr avi t y f eed 
t ype or  t he pr essur i zed spr ay header  t ype desi gn.  

2. 5. 1. 3   Tower  Fr ame and Louver s

Pr ovi de f r ame const r uct ed f r om [ gal vani zed st eel ] [ _____] .   I nt er medi at e 
st r uct ur al  member s must  be pr ovi ded f or  r i gi di t y and suppor t  of  casi ngs,  
l ouver s,  f i l l ,  di st r i but i on syst ems,  f an decks,  and ot her  equi pment .   
I nl et  ai r  l ouver s must  per mi t  f r ee ai r  passage but  no spl ashout ,  and must  
be desi gned t o pr event  debr i s and sunl i ght  f r om ent er i ng t he col d wat er  
basi n.

2. 5. 1. 4   Ai r  I nl et  And Di schar ge Connect i ons

On f or ced dr af t  cent r i f ugal  t ype uni t s,  t he ai r  i nl et  and di schar ge 
connect i ons must  have f l anged or  l i pped pr oj ect i ons f or  connect i ng t o 
duct wor k.

2. 5. 1. 5   Fi l l

The f i l l  must  suppor t  expect ed l oads wi t hout  sag or  f ai l ur e and ar r anged 
t o ef f ect i vel y br eak up t he wat er .   The f i l l  must  be manuf act ur ed and 
per f or mance t est ed by t he cool i ng t ower  manuf act ur er .   The f i l l  must  be of  
t he mat er i al s as speci f i ed.   Pol yvi nyl  chl or i de ( PVC)  f i l l  i s  sui t abl e f or  
i nl et  t emper at ur es t o 51. 7 degr ees C on cr oss f l ow t ype uni t s and 
t emper at ur es t o 54. 4 degr ees C on count er f l ow t ype uni t s.   Chl or i nat ed 
pol yvi nyl  chl or i de( CPVC)  f i l l  must  be used f or  appl i cat i ons wher e i nl et  
t emper at ur es ar e gr eat er  t han 54. 4 degr ees C.  Fi l l  must  be i n accor dance 
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wi t h MLI T- M.

2. 5. 1. 6   Dr i f t  El i mi nat or s 

Pr ovi de dr i f t  el i mi nat or  sect i ons desi gned and ar r anged t o ef f ect i vel y 
t r ap wat er  dr opl et s ent r ai ned i n t he di schar ge ai r st r eam.   Sect i ons must  
be assembl ed i n easi l y r emovabl e sect i ons f or  f or ced mechani cal  dr i f t  
t ower  and count er f l ow i nduced mechani cal  dr af t  t ower .   Dr i f t  el i mi nat or s 
must  be const r uct ed of  Pol yvi nyl  chl or i de ( PVC)  i n accor dance wi t h MLI T- M.

2. 5. 1. 7   Col d Wat er  Basi n Equi pment .

I ncl ude [ gal vani zed st eel ]  [ Type 304 st ai nl ess st eel ]  sump wi t h st ai nl ess 
st eel  r emovabl e scr een and vor t ex br eaker ,  f l oat  val ves,  and necessar y 
pi pe connect i ons and f i t t i ngs wi t hi n t he t ower .   [ Pr ovi de f l oat  val ves 
wi t h adj ust abl e ar ms.   Val ve s i zes l ar ger  t han 13 mm pi pe si ze must  be t he 
bal anced pi st on t ype.   Val ve seat s and di sks must  be r epl aceabl e.  ]  
[ El ect r oni c wat er  l evel  cont r ol  must  be pr ovi ded. ]

Pr ovi de col d wat er  basi ns and casi ngs sui t abl y seal ed and f l ashed at  
j oi nt s and connect i ons t o ensur e wat er t i ght  const r uct i on.

2. 5. 1. 7. 1   El ect r i c Basi n Heat er

Heat er  must  be t he el ect r i c i mmer si on t ype wi t h wat er - t i ght  j unct i on boxes 
mount ed i n t he basi n wi t h suf f i c i ent  capaci t y t o mai nt ai n t he basi n wat er  
t emper at ur e above 12. 8 degr ees C at  an ambi ent  t emper at ur e of  4. 4 degr ees C.   
Heat er  must  be compl et e wi t h cont r ol  t her most at ,  t r ansf or mer ,  cont act or ,  
and l ow wat er  l evel  heat er  pr ot ect i on.

2. 5. 1. 8   Fans,  Bl ower s,  and Dr i ves.

The t ower s must  have axi al  pr opel l er - t ype f ans havi ng not  l ess t han f our  
al umi num al l oy or  gl ass- r ei nf or ced pol ypr opyl ene bl ades or  squi r r el - cage,  
cent r i f ugal - t ype bl ower s,  as appl i cabl e.   Fans and bl ower s must  be 
desi gned and const r uct ed t o wi t hst and 50 per cent  over speed above nor mal  
maxi mum oper at i ng speeds.

I f  bel t  dr i ves ar e ut i l i zed,  mul t i - gr ooved sol i d back si ngl e bel t  desi gn 
must  be used t o avoi d uneven bel t  st r et ch.   Adj ust ment  must  be pr ovi ded 
f or  bel t  t ensi on and dr i ve cent er s.   Bel t  dr i ves must  be desi gned and 
const r uct ed f or  150 per cent  over l oad.   Sheaves l ocat ed i n t he ai r st r eam 
must  be cor r osi on- r esi st ant  mat er i al .   Shaf t i ng f or  gear  dr i ves must  have 
f l exi bl e- t ype coupl i ngs r equi r i ng no l ubr i cat i on.   The gear  assembl i es 
must  be encl osed i n an oi l  f i l l ed housi ng pr ovi ded wi t h f i l l  and dr ai n 
pl ugs.

2. 5. 1. 9   Tower  Pi pi ng

Pi pi ng must  be schedul e 40 PVC and conf or m t o JI S K 7013.   Fi t t i ngs f or  
ot her  pi pi ng mat er i al s must  be of  t he same mat er i al  or  equal  and of  t he 
same cl ass and gr ade as t he pi pe.

2. 5. 1. 10   El ect r i c Mot or s

Requi r ement s ar e speci f i ed i n par agr aph ELECTRI CAL WORK.
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2. 5. 1. 11   Vi br at i on Cut out  Swi t ch.

Pr ovi de [ el ect r oni c v i br at i on cut out  swi t ch wi t h auxi l i ar y cont act s i n a 
pr ot ect ed posi t i on and most  ef f ect i ve l ocat i on,  i nt er l ocked wi t h t he f an 
wi r i ng t o el ect r i cal l y open t he mot or  c i r cui t  under  excessi ve f an 
v i br at i on. ]

2. 5. 1. 12   Per f or mance

The f act or y assembl ed t ower  must  have Cool i ng Tower  I nst i t ut e 
cer t i f i cat i on t hat  t he cool i ng t ower  wi l l  per f or m t her mal l y at  t he r at i ng 
publ i shed by t he t ower  manuf act ur er  i n hi s copyr i ght ed l i t er at ur e.

2. 5. 1. 13   Sound Power  Level

Sound power  l evel s,  i n deci bel s ( dB) wi t h a r ef er ence pr essur e of  0. 0002 
mi cr obar s,  of  t he cool i ng t ower  must  be not  gr eat er  t han t he maxi mum 
per mi t t ed dB l evel s f or  t he desi gnat ed oct ave band as set  f or t h i n Tabl e I  
or  Tabl e I I .   The sound power  l evel  dat a f or  t he cool i ng t ower  must  have 
been ver i f i ed i n t est s conduct ed i n accor dance wi t h JI S Z 8106.

Tabl e I .   Sound Power  Level  For  I nduced Mechani cal  Dr af t  Type

Oct ave Band ( Hz) 63 125 250 500 1000 2000 4000 8000

Sound Power  
Level  ( dB)

112 112 110 108 102 98 93 90

Tabl e I I .   Sound Power  Level  For  For ced Mechani cal  Dr af t  Type

Oct ave Band ( Hz) 63 125 250 500 1000 2000 4000 8000

Sound Power  
Level  ( dB)

112 112 110 108 102 98 93 90

2. 5. 1. 14   Dr i f t  Loss

Dr i f t  l oss must  be not  gr eat er  t han 0. 005 per cent  of  t he wat er  c i r cul at ed.

2. 5. 2   Lubr i cat i on

The l ubr i cat i ng poi nt s must  be ext ended t o t he out si de of  t he uni t  f or  
easy accessi bi l i t y .   Wher e use of  hi gh pr essur e l ubr i cat i ng equi pment ,  
6894 kPa or  hi gher ,  wi l l  damage gr ease seal s or  ot her  par t s,  a sui t abl e 
war ni ng must  be af f i xed t o t he equi pment  i n a conspi cuous l ocat i on.

2. 5. 3   Fact or y Fi ni sh Syst em

[ Fact or y pai nt i ng syst em]  must  have been pr oven t o wi t hst and 125 hour s i n 
a sal t - spr ay f og t est ,  except  t hat  equi pment  l ocat ed out door s must  
wi t hst and 500 hour s i n a sal t - spr ay f og t est .   Equi pment  l ocat ed i n a sea 
coast  envi r onment  must  wi t hst and 3, 000 hour s i n a sal t - spr ay f og t est .   
Sal t - spr ay f og t est  must  be i n accor dance wi t h JI S Z 2371.   For  sal t - spr ay 
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f og t est ,  t he accept ance cr i t er i a must  be as f ol l ows:   i mmedi at el y af t er  
compl et i on of  t he t est ,  t he pai nt  must  show no si gns of  bl i s t er i ng,  
wr i nkl i ng,  or  cr acki ng,  and no l oss of  adhesi on;  and t he speci men must  
show no si gns of  r ust  cr eepage beyond 3 mm on ei t her  s i de of  t he scr at ch 
mar k.

The f i l m t hi ckness of  t he f act or y pai nt i ng syst em appl i ed on t he equi pment  
must  not  be l ess t han t he f i l m t hi ckness used on t he t est  speci men.   I f  
manuf act ur er ' s st andar d f act or y pai nt i ng syst em i s bei ng pr oposed f or  use 
on sur f aces subj ect  t o t emper at ur es above 50 degr ees C,  t he f act or y 
pai nt i ng syst em must  be desi gned f or  t he t emper at ur e ser vi ce and must  have 
been pr oven t o pass t he speci f i ed sal t - spr ay t est .

2. 5. 4   Fi el d- Assembl ed Cool i ng Tower s

Fact or y f abr i cat ed,  f act or y- assembl ed t ower s whi ch ar e shi pped t o t he j ob 
s i t e i n separ at e cel l s or  modul es must  be pr ovi ded wi t h al l  appr opr i at e 
manuf act ur er ' s har dwar e f or  assembl y i n t he f i el d.   Fact or y f abr i cat ed,  
f i el d- assembl ed t ower s must  be assembl ed and adj ust ed at  t he j ob s i t e by a 
f act or y r epr esent at i ve.

2. 5. 4. 1   Fr amewor k,  Casi ng,  and Suppor t s

Tower s must  be desi gned and const r uct ed t o wi t hst and a wi nd pr essur e of  
not  l ess t han [ 1. 4]  [ _____]  kPa on ext er nal  sur f aces.   Fr amewor k,  
st r uct ur al  suppor t s,  and equi pment  suppor t s must  be [ z i nc- coat ed st eel , ]  
[ Type 304 st ai nl ess st eel , ]  [ ai r - ent r ai ned concr et e]  [ FRP, ]  [ or ]  
[ l umber ] .   Casi ng ( ext er i or  encl osi ng wal l s)  must  be const r uct ed of  
[ z i nc- coat ed st eel ] ,  [ Type 304 st ai nl ess st eel ] ,  [ ai r - ent r ai ned concr et e]  
[ FRP] .   Mat er i al s pr ovi ded f or  f r amewor k,  casi ngs and equi pment  suppor t s 
must  be compat i bl e.   St r uct ur al  suppor t s must  be pr ovi ded i n accor dance 
wi t h t he r ecommendat i ons of  t he manuf act ur er  of  t he t ower  unl ess ot her wi se 
i ndi cat ed.   

2. 5. 4. 2   Foundat i ons

Cool i ng t ower  f oundat i ons must  meet  t he r equi r ement s of  t he cool i ng t ower  
manuf act ur er  and wi nd and sei smi c l oads,  wi nd and sei smi c l oads and be as 
i ndi cat ed.   Foundat i on desi gn must  be based on t he l oad condi t i ons and 
soi l  bear i ng val ue i ndi cat ed.   Foundat i on cal cul at i ons must  be submi t t ed 
wi t h t he equi pment  dr awi ngs.

2. 5. 4. 3   St ai r ways and Ladder s

Pr ovi de st ai r s,  60- degr ee shi p l adder s or  st r ai ght - r ung l adder s of  
st andar d desi gn,  st ar t i ng at  [ gr ound]  [ r oof ]  l evel  and ext endi ng as hi gh 
as r equi r ed t o gai n access t o f an decks and wat er  di st r i but i on syst ems.   
St ai r ways and l adder s must  be hot - di p,  z i nc- coat ed st eel .   Ladder s hi gher  
t han 3. 66 met er s must  have a saf et y cage.

2. 5. 4. 4   Hand Rai l i ngs

St eel  hand r ai l i ngs must  be not  l ess t han 1067 mm hi gh ar ound t he ext er i or  
of  each wor ki ng sur f ace t hat  i s 3. 66 m or  mor e above t he gr ound,  r oof ,  or  
ot her  suppor t i ng const r uct i on.   Rai l i ngs must  be not  smal l er  t han 32 mm 
zi nc- coat ed st eel  pi pe wi t h st andar d z i nc- coat ed st eel  r ai l i ng.
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2. 5. 4. 5   Access Door s

Each t ower  must  be pr ovi ded wi t h access door s at  gr ade l evel  t o pr ovi de 
ent r y t o t he i nt er i or  f or  ser vi ce mai nt enance wi t hout  r emoval  of  t he 
f i l l .   Door s must  be pr ovi ded on each endwal l  of  each cool i ng t ower  cel l .   
Fr ame and br ace access door s t o pr event  damage when openi ng and cl osi ng.   
Door s must  be l ocat ed adj acent  t o f l oat  cont r ol s.

2. 5. 4. 6   Louver s

Ai r  i nl et s f or  each cool i ng t ower  must  be pr ovi ded wi t h i ndi v i dual l y 
r emovabl e l ouver s ar r anged t o pr event  t he escape of  wat er .   Louver s must  
be const r uct ed of  [ PVC] ,  [ f i ber gl ass r ei nf or ced pol yest er ] ,  [ z i nc- coat ed 
st eel ] ,  [ Type 304 st ai nl ess st eel ]  [ FRP] .   Mat er i al s pr ovi ded f or  casi ngs 
and l ouver s must  be compat i bl e;  one mat er i al  must  not  pr oduce st ai ns upon 
t he ot her .   Ai r  i nt akes must  be pr ovi ded wi t h 25 mm zi nc- coat ed st eel  mesh.

2. 5. 4. 7   Fan Deck and Cyl i nder

Each f an must  be mount ed i n a f an cyl i nder  ( or  st ack)  t o el evat e t he f an 
di schar ge ai r .   Tot al  ext ensi on hei ght  must  not  exceed t he f an di amet er .   
Each f an cyl i nder  must  be pr ovi ded wi t h a z i nc- coat ed st eel ,  12 gauge 
2. 753 mm wi r e mesh secur el y mount ed t o t he t op of  t he cyl i nder  i n 
accor dance wi t h manuf act ur er ' s r ecommendat i ons.   Fan decks must  be 
desi gned t o wi t hst and a l i ve l oad of  not  l ess t han [ 1. 9]  [ 2. 9]  kPa i n 
addi t i on t o t he concent r at ed or  di st r i but ed l oads of  equi pment  mount ed on 
t he f an decks.   [ Fan deck and cyl i nder s must  be const r uct ed of  z i nc- coat ed 
st eel ,  l umber ,  Type 304 st ai nl ess st eel ,  or  FRP and be compat i bl e wi t h t he 
ent i r e t ower  const r uct i on. ]   [ Fan deck must  be const r uct ed of  pr ecast ,  
r ei nf or ced l i ght wei ght  concr et e,  i n mul t i pl e sect i ons,  f or mi ng a compl et e,  
v i br at i on- f r ee base f or  mount i ng f an,  speed r educer ,  dr i ve shaf t ,  mot or ,  
and f an st acks.   Fan cyl i nder s ( or  st acks)  must  be const r uct ed of  pr ecast ,  
r ei nf or ced l i ght wei ght  concr et e i n mul t i pl e sect i ons,  const r ai ned wi t h 
bands of  z i nc- coat ed st eel  conf or mi ng t o JI S H 8641,  not  l ess t han 3 by 75 
mm,  and bol t ed t o f or m a compr essi ve l oad on st ack per i met er .   Fan 
cyl i nder  must  be secur ed i n pl ace on t he f an deck wi t h Cl ass A mor t ar . ]

2. 5. 4. 8   Fans

Fans must  be t he [ cent r i f ugal ]  [ or ]  [ adj ust abl e- pi t ch pr opel l er ]  t ype,  
const r uct ed of  z i nc- coat ed st eel ,  Type 304 st ai nl ess st eel ,  al umi num or  an 
al umi num al l oy,  or  FRP.   Pr opel l er  t ype f ans must  have a maxi mum t i p speed 
of  330 m/ mi nut e.   Fan bl ade assembl y must  be bot h st at i cal l y and 
dynami cal l y bal anced af t er  assembl y of  t he cool i ng t ower .   Fan hub must  be 
const r uct ed of  [ z i nc- coat ed st eel ] ,  [ st ai nl ess st eel ] ,  [ cast  al umi num]  
wi t h adequat e sur f ace pr ot ect i on agai nst  cor r osi on.   Compl et e f an assembl y 
( f an and mount i ng)  must  be desi gned t o gi ve maxi mum f an ef f i c i ency and 
l ong l i f e when handl i ng sat ur at ed ai r  at  hi gh vel oci t i es.   Each cool i ng 
t ower  f an must  be pr ovi ded wi t h a bal l  and pedest al  t ype vi br at i on l i mi t  
swi t ch whi ch must  st op t he cor r espondi ng f an mot or  i n t he event  of  sensi ng 
excessi ve f an v i br at i on.

2. 5. 4. 9   Speed Reducer s Gear s and Dr i ve Shaf t

Speed r educer  gear s must  be r at ed.   Reducer  must  be mount ed i n accor dance 
wi t h manuf act ur er ' s r ecommendat i ons.   Each r educer  must  be pr ovi ded wi t h 
an oi l  l evel  cut of f  swi t ch i nt er l ocked t o t he f an mot or .   Each r educer  
must  be pr ovi ded wi t h an oi l  l evel  s i ght  gl ass,  f i l l ,  dr ai n,  and vent  
l i nes l ocat ed i n a r eadi l y accessi bl e posi t i on.   Dr i ve shaf t s must  be t he 
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f ul l  f l oat i ng t ype wi t h f l exi bl e coupl i ngs at  bot h ends and have a ser vi ce 
f act or  of  1. 0 or  gr eat er .   Dr i ve shaf t s must  be of  st ai nl ess st eel ,  f i t t ed 
each end wi t h f l exi bl e coupl i ngs ( st ai nl ess st eel  pl at e t ype) .   Each dr i ve 
shaf t  must  be pr ovi ded wi t h a gal vani zed st eel  guar d,  t o pr event  damage t o 
sur r oundi ng equi pment  i n case of  shaf t  f ai l ur e.   Pr ovi s i on must  be made 
f or  l ubr i cat i on of  al l  bear i ngs.   Bear i ngs must  be accessi bl e t o t he 
ext ent  t hat  each bear i ng can be l ubr i cat ed wi t hout  di smant l i ng f an.

2. 5. 4. 10   El ect r i c Mot or s

Each mot or  must  be a [ s i ngl e speed] ,  [ t wo speed]  [ var i abl e speed] ,  t ot al l y 
encl osed,  i nsul at i on JI S C 4212,  cont i nuous- r at ed t ype whi ch conf or ms t o 
JI S C 4212.   Mot or s must  have [ open] ,  [ dr i ppr oof ] ,  [ t ot al l y encl osed] ,  
[ expl osi on pr oof ]  encl osur es and be l ocat ed out si de t he di schar ge 
ai r st r eam.   Mot or s must  be mount ed accor di ng t o manuf act ur er ' s 
r ecommendat i ons.   Mot or s must  be pr ovi ded speci f i cal l y f or  ei t her  pump or  
f an appl i cat i on and must  compl y wi t h t he r equi r ement s of  par agr aph 
ELECTRI CAL WORK.

2. 5. 4. 11   Col d Wat er  Basi n

Basi n must  be compl et el y wat er t i ght  and const r uct ed of  [ z i nc- coat ed st eel ]  
[ Type 304 st ai nl ess st eel ]  [ FRP] .   Basi n must  be const r uct ed and i nst al l ed 
t o ensur e t hat  ai r  wi l l  not  be ent r ai ned i n out l et s when oper at i ng and no 
wat er  wi l l  over f l ow on shut down.   Each i ndi v i dual  sump must  be pr ovi ded 
wi t h an i ndi v i dual  out l et .   Each out l et  must  be pr ovi ded wi t h a 13 mm 
st ai nl ess st eel  wi r e mesh,  secur el y mount ed t o pr event  t r ash f r om ent er i ng 
t he out l et .   Each basi n must  be pr ovi ded wi t h over f l ow and dr ai n val ve 
connect i ons.   Each basi n must  be pr ovi ded wi t h a f l oat - cont r ol l ed,  makeup 
wat er  val ve as i ndi cat ed.   The makeup wat er  must  di schar ge not  l ess t han 
50 mm or  t wo pi pe di amet er s,  whi chever  i s gr eat er ,  above t he t op of  t he 
basi n.

2. 5. 4. 12   El ect r i c Basi n Heat er

Heat er  must  be t he el ect r i c i mmer si on t ype wi t h wat er - t i ght  j unct i on boxes 
mount ed i n t he basi n wi t h suf f i c i ent  capaci t y t o mai nt ai n t he basi n wat er  
t emper at ur e above 4. 4 degr ees C at  an ambi ent  t emper at ur e of  [ _____]  
degr ees C.   Heat er  must  be compl et e wi t h cont r ol  t her most at ,  t r ansf or mer ,  
cont act or ,  and l ow wat er  l evel  heat er  pr ot ect i on.

2. 5. 4. 13   Hot  Wat er  Di st r i but i on Syst em

Wat er  di st r i but i on must  be t he [ pr essur i zed- f l ow]  t ype syst em whi ch 
di st r i but es wat er s evenl y over  t he ent i r e f i l l  sur f ace.   Each t ower  cel l  
must  be desi gned so t hat  a wat er  f l ow of  140 per cent  capaci t y wi l l  not  
cause over f l owi ng or  spl ashi ng.   The di st r i but i on syst em f or  each cel l  
must  i ncl ude adj ust abl e f l ow cont r ol  val ves.   The ent i r e di st r i but i on 
syst em must  be sel f - dr ai ni ng and noncl oggi ng.   Pi pi ng must  be ei t her  cast  
i r on,  duct i l e i r on,  t hr eaded- gl ass- f i ber  r ei nf or ced epoxy pi pe,  
pol ypr opyl ene,  PVC or  Schedul e 80 bl ack st eel .

a.   Gr avi t y- Fl ow Syst em:   Syst em must  be pr ovi ded wi t h open basi ns whi ch 
i ncl ude a spl ash box or  baf f l es t o mi ni mi ze spl ashi ng of  i ncomi ng hot  
wat er  and hol es t hat  evenl y di st r i but e t he wat er  over  t he ent i r e 
decki ng ar ea.   Hol es used i n a wat er  basi n must  be pr ovi ded wi t h 
cer ami c or  pl ast i c or i f i ce i nser t s.

b.   Pr essur i zed- Fl ow Syst em:   Syst em must  i ncl ude pi pi ng,  f i t t i ngs,  
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br anches,  and spr ay nozzl es.   Spr ay nozzl es must  be schedul e 40 PVC.   
Nozzl es must  be cl eanabl e,  noncl oggi ng,  r emovabl e,  and spaced f or  even 
di st r i but i on.

c.   Basi n Cover :   Hot  wat er  di st r i but i on basi ns must  be pr ovi ded wi t h t he 
t ower  manuf act ur er ' s st andar d r emovabl e,  [ z i nc- coat ed gal vani zed 
st eel ]  [ 304 st ai nl ess st eel ]  [ FRP]  cover s.   Cover s must  pr event  
ai r bor ne debr i s f r om ent er i ng t he basi n.

2. 5. 5   Dr i f t  El i mi nat or s

El i mi nat or s must  be pr ovi ded i n t he t ower  out l et  t o l i mi t  dr i f t  l oss t o 
not  over  [ 0. 005]  per cent  of  t he c i r cul at i ng wat er  r at e.   El i mi nat or s must  
be const r uct ed of  pol yvi nyl  chl or i de ( PVC) .   El i mi nat or s sect i ons must  be 
suppor t ed on PVC or  FRP t ee sect i ons.   

2. 5. 6   Col d Wat er  Basi n Equi pment .

  I ncl ude sump wi t h r emovabl e scr een and vor t ex br eaker ,  f l oat  val ves,  and 
necessar y pi pe connect i ons and f i t t i ngs wi t hi n t he t ower .   Pr ovi de f l oat  
val ves wi t h adj ust abl e ar ms.   Val ve s i zes l ar ger  t han 13 mm pi pe si ze must  
be t he bal anced pi st on t ype.   Val ve seat s and di sks must  be r epl aceabl e.   
[ El ect r i c wat er  l evel  cont r ol  must  be pr ovi ded. ]

Pr ovi de col d wat er  basi ns and casi ngs sui t abl y seal ed and f l ashed at  
j oi nt s and connect i ons t o ensur e wat er t i ght  const r uct i on.

2. 5. 7   Fi l l  ( Heat  Tr ansf er  Sur f ace)

Tower  f i l l  must  be t he [ spl ash]  [ or ]  [ f i l m]  t ype.   Fi l l  mat er i al  must  be 
f r ee t o expand or  cont r act  wi t hout  war pi ng or  cr acki ng.   No pl ast i c i zed 
wood cel l ul ose must  be pr ovi ded f or  f i l l  mat er i al .   Fi l l  must  be r emovabl e 
or  ot her wi se made accessi bl e f or  c l eani ng.   Space suppor t s must  be 
cor r osi on r esi st ant  and must  pr event  war pi ng,  saggi ng,  mi sal i gnment ,  or  
v i br at i on of  t he f i l l  mat er i al .   Fi l l  mat er i al  and suppor t s must  be 
desi gned t o pr ovi de f or  an even mi xi ng of  ai r  and wat er .   Fi l l  mat er i al  
must  be const r uct ed of  [ al umi num]  [ st ai nl ess st eel ]  [ t i l e of  mul t i - cel l  
desi gn,  set  wi t hout  mor t ar ]  [ PVC f or med sheet s,  z i nc- coat ed st eel ]  i n a 
pat t er n,  and of  suf f i c i ent  hei ght  t o meet  t he per f or mance speci f i cat i ons.   
[ Ti l e f i l l  must  be vi t r eous,  wi t h a l ow wat er  absor pt i on t hat  wi l l  pass a 
f r eeze- t haw t est  conduct ed.   Ti l e f i l l  must  have a mi ni mum cr ushi ng 
st r engt h of  13. 8 MPa over  t he gr oss ar ea of  t he t i l e when t he l oad i s 
appl i ed par al l el  t o t he cel l s.   Cast  i r on t ee sect i on l i nt el s suppor t i ng 
t he t i l e f i l l  must  conf or m t o JI S G 5501,  Cl ass 25,  3. 2 mm addi t i onal  
t hi ckness f or  cor r osi on.   Li nt el s must  be desi gned wi t h a saf et y f act or  of  
2 mi ni mum. ]

2. 5. 8   Met er s and Cont r ol s

Tower  must  be pr ovi ded wi t h makeup and bl owdown met er s,  conduct i v i t y 
cont r ol l er ,  and over f l ow al ar m.

2. 6   REMOTE EVAPORATI VELY- COOLED CONDENSERS

 Condenser  must  i ncl ude f ans,  wat er  pump wi t h suct i on st r ai ner ,  el ect r i c 
mot or  and dr i ve equi pment ,  wat er  el i mi nat or s i f  r equi r ed,  condensi ng coi l ,  
l i qui d r ecei ver  i f  r equi r ed,  wat er  pan or  sump,  spr ay nozzl es or  
wat er - di st r i but i on pan,  wat er  st r ai ner ,  wat er  make- up assembl y,  bl eeder  
wi t h f l ow val ve of  t he needl e val ve t ype si zed f or  t he f l ow r equi r ed or  a 
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f i xed or i f i ce,  encl osur e wi t h sui t abl e access door s,  and ai r - i nl et  and 
out l et  openi ngs.   No wat er  may car r y over  i nt o t he uni t  di schar ge out l et .

2. 6. 1   Condenser  Casi ng

Encl osur e must  be const r uct ed of  not  l i ght er  t han 18 gauge 1. 311 mm[  
hot - di p gal vani zed st eel ] [  304 st ai nl ess st eel ] ,  r ei nf or ced and br aced.   
Access door s or  panel s sui t abl y s i zed and l ocat ed must  be pr ovi ded f or  
access t o wat er  nozzl es or  di st r i but i on pan,  coi l s,  and val ves f or  
c l eani ng,  r epai r ,  or  r emoval  of  t he i t em.   Access door s or  panel s must  be 
gasket ed wi t h synt het i c r ubber ,  or  equi val ent  gasket  mat er i al ,  and l ocked 
i n pl ace wi t h t humb scr ews or  cat ches.   One- hal f  i nch mesh hot - di p 
gal vani zed st eel  or  copper  ai r - i nl et  scr eens must  be pr ovi ded on each ai r  
i nl et .

2. 6. 2   Ref r i ger ant  Sect i on

Condenser  coi l  must  be const r uct ed of  unf i nned copper  or  st eel  t ubes 
hot - di p gal vani zed af t er  f abr i cat i on.   A r ef r i ger ant  char gi ng val ve must  
be i nst al l ed i n t he l i qui d l i ne bet ween t he r ecei ver  cut - of f  val ve and t he 
expansi on devi ce.   Ref r i ger ant  sect i on must  be t est ed i n accor dance wi t h 
Japanese Ref r i ger at i on Saf et y Regul at i ons ( Ni hon- Rei t ou- Hoan- Ki soku)  f or  
t he r ef r i ger ant  empl oyed i n t he syst em.   CFC- based r ef r i ger ant s ar e 
pr ohi bi t ed.

2. 6. 3   Fans

Fans must  be cent r i f ugal  or  pr opel l er  t ype as best  sui t ed f or  t he 
appl i cat i on.   Fans must  be di r ect  or  V- bel t  dr i ven.   Bel t  dr i ves must  be 
compl et el y encl osed wi t hi n t he uni t  casi ng or  equi pped wi t h a guar d.   When 
bel t  dr i ve i s pr ovi ded,  an adj ust abl e sheave t o f ur ni sh not  l ess t han 20 
per cent  f an- speed adj ust ment  must  be pr ovi ded.   Sheave set  must  be mat ched 
and sel ect ed t o pr ovi de t he capaci t y i ndi cat ed at  t he appr oxi mat e mi dpoi nt  
of  t he adj ust ment .   Fans must  be st at i cal l y and dynami cal l y bal anced.   Fan 
mot or  must  be t ot al l y encl osed t ype or  open dr i p- pr oof  and l ocat ed wi t hi n 
an encl osur e t o be f ul l y pr ot ect ed f r om t he weat her .

2. 6. 4   Wat er  Sect i on

Wat er  el i mi nat or s must  be const r uct ed of  nonf er r ous met al ,  of  an appr oved 
nonmet al l i c  mat er i al ,  or  of  not  l i ght er  t han 24 gauge 0. 701 mm st eel ,  
hot - di p gal vani zed af t er  f abr i cat i on.   Spr ay nozzl es must  be br ass 
non- cl oggi ng t ype desi gned t o per mi t  easy di sassembl y,  and must  be 
ar r anged f or  easy access.   Wat er  pump must  be br onze- f i t t ed cent r i f ugal  or  
t ur bi ne t ype,  and may be mount ed as an i nt egr al  par t  of  t he evapor at i ve 
condenser  or  r emot el y on a separ at e mount i ng pad.   Pump suct i on must  be 
f ul l y submer ged and pr ovi ded wi t h scr eened i nl et .   Wat er  pan or  sump must  
be const r uct ed of  not  l i ght er  t han 14 gauge 1. 994 mm st eel ,  hot - di p 
gal vani zed af t er  f abr i cat i on,  or  mol ded aci d- r esi st ant  
gl ass- f i ber - r ei nf or ced pol yest er .   Wat er  di st r i but i on pan must  be 
const r uct ed of  not  l i ght er  t han 16 gauge 1. 613 mm st eel ,  hot - di p 
gal vani zed af t er  f abr i cat i on.   Joi nt s must  be wat er t i ght .   Wat er  pan or  
sump must  be pr ovi ded wi t h dr ai n,  over f l ow,  and make- up wat er  connect i on 
wi t h st op val ve and f l oat  val ve.   A bl eed l i ne wi t h a f l ow val ve of  t he 
needl e t ype si zed f or  t he f l ow r equi r ed or  f i xed or i f i ce must  be pr ovi ded 
i n t he pump di schar ge l i ne and must  be ext ended t o t he near est  dr ai n f or  
cont i nuous di schar ge.
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2. 7   FABRI CATI ON

Equi pment  and component  i t ems,  must  have been pr oven t o wi t hst and 125 
hour s i n a sal t - spr ay f og t est ,  except  t hat  equi pment  l ocat ed out door s 
must  wi t hst and 500 hour s i n a sal t - spr ay f og t est .   Equi pment  l ocat ed i n a 
sea coast  envi r onment  must  wi t hst and 3, 000 hour s i n a sal t - spr ay f og 
t est .   Sal t - spr ay f og t est  must  be i n accor dance wi t h JI S Z 2371.   Cut  
edges of  gal vani zed sur f aces wher e hot - di p gal vani zed sheet  st eel  i s  used 
must  be coat ed wi t h a z i nc- r i ch coat i ng conf or mi ng t o JI S H 8641.

2. 8   SUPPLEMENTAL COMPONENTS/ SERVI CES

2. 8. 1   Condenser  Wat er  Pi pi ng and Accessor i es

Condenser  wat er  pi pi ng and accessor i es must  be pr ovi ded and i nst al l ed i n 
accor dance wi t h Sect i on 23 64 26 CHI LLED,  CHI LLED- HOT,  AND CONDENSER WATER 
PI PI NG SYSTEMS.

2. 8. 2   Cool i ng Tower  Wat er  Tr eat ment  Syst ems

Cool i ng t ower  wat er  t r eat ment  syst ems must  be pr ovi ded and i nst al l ed i n 
accor dance wi t h Sect i on 23 64 26 CHI LLED,  CHI LLED- HOT AND CONDENSER WATER 
PI PI NG SYSTEMS.

2. 8. 3   Temper at ur e Cont r ol s

Cool i ng t ower s must  be f ul l y coor di nat ed wi t h and i nt egr at ed [ i nt o t he 
t emper at ur e cont r ol  syst em speci f i ed i n [ Sect i on 23 09 00 I NSTRUMENTATI ON 
AND CONTROL FOR HVAC] [ Sect i on 23 09 23. 01 LONWORKS DI RECT DI GI TAL CONTROL 
FOR HVAC AND OTHER BUI LDI NG CONTROL SYSTEMS]  [ or ]  [ Sect i on 23 09 23. 02 
BACNET DI RECT DI GI TAL CONTROL FOR HVAC AND OTHER BUI LDI NG CONTROL 
SYSTEMS] ]  [ i nt o t he exi st i ng ai r - condi t i oni ng syst em] .

PART 3   EXECUTI ON

3. 1   DEMONSTRATI ONS

Cont r act or  must  conduct  a t r ai ni ng cour se f or  t he oper at i ng st af f  as 
desi gnat ed by t he Cont r act i ng Of f i cer .   The t r ai ni ng per i od must  consi st  
of  a t ot al  [ __8___]  hour s of  nor mal  wor ki ng t i me and st ar t  af t er  t he 
syst em i s f unct i onal l y compl et ed but  pr i or  t o f i nal  accept ance t est s.   The 
t r ai ni ng cour se must  cover  al l  of  t he i t ems cont ai ned i n t he appr oved 
Oper at i on and Mai nt enance Manual s as wel l  as demonst r at i ons of  r out i ne 
mai nt enance oper at i ons.

Pr ovi de a schedul e,  at  l east  [ 2]  [ _____]  weeks pr i or  t o t he dat e of  t he 
pr oposed t r ai ni ng cour se,  whi ch i dent i f i es t he dat e,  t i me,  and l ocat i on 
f or  t he t r ai ni ng.

3. 2   I NSTALLATI ON

I nst al l at i on of  cool i ng t ower  syst ems i ncl udi ng mat er i al s,  i nst al l at i on,  
wor kmanshi p,  f abr i cat i on,  assembl y,  er ect i on,  exami nat i on,  i nspect i on,  and 
t est i ng must  be i n compl i ance wi t h t he manuf act ur er ' s wr i t t en i nst al l at i on 
i nst r uct i ons,  i ncl udi ng t he f ol l owi ng:

( 1)  Packaged cool i ng t ower  -  i nst al l at i on i nst r uct i ons

( 2)  Fi el d- er ect ed cool i ng t ower  -  i nst al l at i on i nst r uct i ons
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3. 2. 1   I nst al l at i on I nst r uct i ons

Pr ovi de manuf act ur er ' s st andar d cat al og dat a,  at  l east  [ 5]  [ _____]  weeks 
pr i or  t o t he pur chase or  i nst al l at i on of  a par t i cul ar  component ,  
hi ghl i ght ed t o show f eat ur es such as mat er i al s of  const r uct i on,  
di mensi ons,  opt i ons,  per f or mance and ef f i c i ency.   Dat a must  i ncl ude 
manuf act ur er ' s r ecommended i nst al l at i on i nst r uct i ons and pr ocedur es.   Dat a 
must  be adequat e t o demonst r at e compl i ance wi t h cont r act  r equi r ement s.

3. 2. 2   Vi br at i on I sol at i on

I f  v i br at i on i sol at i on i s speci f i ed f or  a uni t ,  v i br at i on i sol at or  
l i t er at ur e must  be i ncl uded cont ai ni ng cat al og cut s and cer t i f i cat i on t hat  
t he i sol at i on char act er i st i cs of  t he i sol at or s pr ovi ded meet  t he 
manuf act ur er ' s r ecommendat i ons.

3. 2. 3   Post ed I nst r uct i ons

Pr ovi de post ed i nst r uct i ons,  i ncl udi ng equi pment  l ayout ,  wi r i ng and 
cont r ol  di agr ams,  pi pi ng,  val ves and cont r ol  sequences,  and t yped 
condensed oper at i on i nst r uct i ons.   The condensed oper at i on i nst r uct i ons 
must  i ncl ude pr event at i ve mai nt enance pr ocedur es,  met hods of  checki ng t he 
syst em f or  nor mal  and saf e oper at i on,  and pr ocedur es f or  saf el y st ar t i ng 
and st oppi ng t he syst em.   The post ed i nst r uct i ons must  be f r amed under  
gl ass or  l ami nat ed pl ast i c and be post ed wher e i ndi cat ed by t he 
Cont r act i ng Of f i cer .

3. 2. 4   Ver i f i cat i on of  Di mensi ons

Pr ovi de a l et t er  i ncl udi ng t he dat e t he s i t e was vi s i t ed,  conf or mat i on of  
exi st i ng condi t i ons,  and any di scr epanci es f ound.

3. 2. 5   Demonst r at i ons

Pr ovi de a schedul e,  at  l east  [ 2]  [ _____]  weeks pr i or  t o t he dat e of  t he 
pr oposed t r ai ni ng cour se,  whi ch i dent i f i es t he dat e,  t i me,  and l ocat i on 
f or  t he t r ai ni ng.

3. 2. 6   Cer t i f i cat es

Wher e t he syst em,  component s,  or  equi pment  ar e speci f i ed t o compl y wi t h 
r equi r ement s of  JI S or  ot her  Japanese r equi r ement s,   pr oof  of  such 
compl i ance must  be pr ovi ded.   The l abel  or  l i s t i ng of  t he speci f i ed agency 
must  be accept abl e evi dence.   I n l i eu of  t he l abel  or  l i s t i ng,  a wr i t t en 
cer t i f i cat e f r om an appr oved,  nat i onal l y r ecogni zed t est i ng or gani zat i on 
equi pped t o per f or m such ser vi ces,  st at i ng t hat  t he i t ems have been t est ed 
and conf or m t o t he r equi r ement s and t est i ng met hods of  t he speci f i ed 
agency may be submi t t ed.   

3. 2. 7   Oper at i on and Mai nt enance Manual s

Pr ovi de [ Si x]  [ _____]  compl et e copi es of  an oper at i on manual  i n bound 216 
by 279 mm bookl et s l i s t i ng st ep- by- st ep pr ocedur es r equi r ed f or  syst em 
st ar t up,  oper at i on,  abnor mal  shut down,  emer gency shut down,  and nor mal  
shut down at  l east  [ 4]  [ _____]  weeks pr i or  t o t he f i r st  t r ai ni ng cour se.   
The bookl et s must  i ncl ude t he manuf act ur er ' s name,  model  number ,  and par t s 
l i s t .   The manual s must  i ncl ude t he manuf act ur er ' s name,  model  number ,  
ser vi ce manual ,  and a br i ef  descr i pt i on of  al l  equi pment  and t hei r  basi c 
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oper at i ng f eat ur es.   [ Si x]  [ _____]  compl et e copi es of  mai nt enance manual  
i n bound 216 by 279 bookl et s l i s t i ng r out i ne mai nt enance pr ocedur es,  
possi bl e br eakdowns and r epai r s,  and a t r oubl e shoot i ng gui de.   The 
manual s must  i ncl ude pi pi ng and equi pment  l ayout s and si mpl i f i ed wi r i ng 
and cont r ol  di agr ams of  t he syst em as i nst al l ed.

3. 2. 8   Connect i ons t o Exi st i ng Syst ems

Not i f y t he Cont r act i ng Of f i cer  i n wr i t i ng at  l east  15 cal endar  days pr i or  
t o t he dat e t he connect i ons ar e r equi r ed.   Obt ai n appr oval  bef or e 
i nt er r upt i ng ser vi ce.   Fur ni sh mat er i al s r equi r ed t o make connect i ons i nt o 
exi st i ng syst ems and per f or m excavat i ng,  backf i l l i ng,  compact i ng,  and 
ot her  i nci dent al  l abor  as r equi r ed.   Fur ni sh l abor  and t ool s f or  maki ng 
act ual  connect i ons t o exi st i ng syst ems.

3. 3   RELATED FI ELD TESTI NG

3. 3. 1   Test  Pl ans

a.   Manuf act ur er ' s Test  Pl ans:   Wi t hi n [ 120]  [ _____]  cal endar  days af t er  
cont r act  awar d,  submi t  t he f ol l owi ng pl ans:

( 1)  Packaged cool i ng t ower  -  f i el d accept ance t est  pl an

( 2)  Fi el d- er ect ed cool i ng t ower  -  f i el d accept ance t est  pl an

Fi el d accept ance t est  pl ans must  devel oped by t he cool i ng t ower  
manuf act ur er  det ai l i ng r ecommended f i el d t est  pr ocedur es f or  t hat  
par t i cul ar  t ype and si ze of  equi pment .   Fi el d accept ance t est  
pl ans devel oped by t he i nst al l i ng Cont r act or ,  or  t he equi pment  
sal es agency f ur ni shi ng t he equi pment ,  wi l l  not  be accept abl e.

The Cont r act i ng Of f i cer  wi l l  r evi ew and appr ove t he f i el d 
accept ance t est  pl an f or  each of  t he l i s t ed equi pment  pr i or  t o 
commencement  of  f i el d t est i ng of  t he equi pment .   The appr oved 
f i el d accept ance t est  pl ans must  be t he pl an and pr ocedur es 
f ol l owed f or  t he f i el d accept ance t est s of  t he cool i ng t ower s and 
subsequent  t est  r epor t i ng.

b.   Coor di nat ed t est i ng:   I ndi cat e i n each f i el d accept ance t est  pl an when 
wor k r equi r ed by t hi s sect i on r equi r es coor di nat i on wi t h t est  wor k 
r equi r ed by ot her  speci f i cat i on sect i ons.   Fur ni sh t est  pr ocedur es f or  
t he s i mul t aneous or  i nt egr at ed t est i ng of  t ower  syst em cont r ol s whi ch 
i nt er l ock and i nt er f ace wi t h cont r ol s f or  t he equi pment  pr ovi ded under  
[ Sect i on 23 09 53. 00 20,  SPACE TEMPERATURE CONTROL SYSTEMS]  [ Sect i on 
23 09 00 I NSTRUMENTATI ON AND CONTROL FOR HVAC] [ Sect i on 23 09 23. 01 
LONWORKS DI RECT DI GI TAL CONTROL FOR HVAC AND OTHER BUI LDI NG CONTROL 
SYSTEMS]  [ or ]  [ Sect i on 23 09 23. 02 BACNET DI RECT DI GI TAL CONTROL FOR 
HVAC AND OTHER BUI LDI NG CONTROL SYSTEMS] .

c.   Pr er equi s i t e t est i ng:   Cool i ng t ower s f or  whi ch per f or mance t est i ng i s 
dependent  upon t he compl et i on of  t he wor k cover ed by Sect i on 23 05 93 
TESTI NG,  ADJUSTI NG,  AND BALANCI NG FOR HVAC must  have t hat  wor k 
compl et ed as a pr er equi s i t e t o t est i ng wor k under  t hi s sect i on.   
I ndi cat e i n each f i el d accept ance t est  pl an when such pr er equi s i t e 
wor k i s r equi r ed.

d.   Test  pr ocedur e:   I ndi cat e i n each f i el d accept ance t est  pl an each 
equi pment  manuf act ur er s publ i shed i nst al l at i on,  st ar t - up,  and f i el d 
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accept ance t est  pr ocedur es.   I ncl ude i n each t est  pl an a det ai l ed 
st ep- by- st ep pr ocedur e f or  t est i ng aut omat i c cont r ol s pr ovi ded by t he 
manuf act ur er .

    Each t est  pl an must  i ncl ude t he r equi r ed t est  r epor t i ng f or ms t o 
be compl et ed by t he Cont r act or ' s t est i ng r epr esent at i ves.   
Pr ocedur es must  be st r uct ur ed t o t est  t he cont r ol s t hr ough al l  
modes of  cont r ol  t o conf i r m t hat  t he cont r ol s ar e per f or mi ng wi t h 
t he i nt ended sequence of  cont r ol .

    Cont r ol l er s must  be ver i f i ed t o be pr oper l y cal i br at ed and have 
t he pr oper  set  poi nt  t o pr ovi de st abl e cont r ol  of  t hei r  r espect i ve 
equi pment .

e.   Per f or mance var i abl es:   Each t est  pl an must  l i s t  per f or mance var i abl es 
t hat  ar e r equi r ed t o be measur ed or  t est ed as par t  of  t he f i el d t est .

    I ncl ude i n t he l i s t ed var i abl es per f or mance r equi r ement s i ndi cat ed 
on t he equi pment  schedul es on t he desi gn dr awi ngs.   Tower  
manuf act ur er  must  f ur ni sh wi t h each t est  pr ocedur e a descr i pt i on 
of  accept abl e r esul t s t hat  have been ver i f i ed.

    Tower  manuf act ur er  must  i dent i f y t he accept abl e l i mi t s or  
t ol er ances wi t hi n whi ch each t est ed per f or mance var i abl e must  
accept abl y oper at e.

f .   Job speci f i c :   Each t est  pl an must  be j ob speci f i c  and must  addr ess 
t he par t i cul ar  cool i ng t ower s and par t i cul ar  condi t i ons whi ch exi st  
wi t h t hi s cont r act .   Gener i c or  gener al  pr epr i nt ed t est  pr ocedur es ar e 
not  accept abl e.

g.   Speci al i zed component s:   Each t est  pl an must  i ncl ude pr ocedur es f or  
f i el d t est i ng and f i el d adj ust i ng speci al i zed component s,  such as hot  
gas bypass cont r ol  val ves,  or  pr essur e val ves.

3. 4   TESTI NG

a.   Each cool i ng t ower  syst em must  be f i el d accept ance t est ed i n 
compl i ance wi t h i t s appr oved f i el d accept ance t est  pl an and t he 
r esul t i ng f ol l owi ng f i el d accept ance t est  r epor t  submi t t ed f or  
appr oval :

( 1)  Packaged cool i ng t ower  -  f i el d accept ance t est  r epor t

( 2)  Fi el d- er ect ed cool i ng t ower  -  f i el d accept ance t est  r epor t

b.   Manuf act ur er ' s r ecommended t est i ng:   Conduct  t he manuf act ur er ' s 
r ecommend f i el d t est i ng i n compl i ance wi t h t he appr oved t est  pl an.   
Fur ni sh a f act or y t r ai ned f i el d r epr esent at i ve aut hor i zed by and t o 
r epr esent  t he equi pment  manuf act ur er  at  t he compl et e execut i on of  t he 
f i el d accept ance t est i ng.

c.   Oper at i onal  t est :   Conduct  a cont i nuous 24 hour  oper at i onal  t est  f or  
each i t em of  equi pment .   Equi pment  shut down bef or e t he t est  per i od i s 
compl et ed must  r esul t  i n t he t est  per i od bei ng st ar t ed agai n and r un 
f or  t he r equi r ed dur at i on.   For  t he dur at i on of  t he t est  per i od,  
compi l e an oper at i onal  l og of  each i t em of  equi pment .   Log r equi r ed 
ent r i es ever y t wo hour s.   Use t he t est  r epor t  f or ms f or  l oggi ng t he 
oper at i onal  var i abl es.

SECTI ON 23 65 00  Page 16



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

d.   Not i ce of  t est s:   Conduct  t he manuf act ur er ' s r ecommended t est s and t he 
oper at i onal  t est s;  r ecor d t he r equi r ed dat a usi ng t he appr oved 
r epor t i ng f or ms.   Not i f y t he Cont r act i ng Of f i cer  i n wr i t i ng at  l east  
15 cal endar  days pr i or  t o t he t est i ng.   Wi t hi n 30 cal endar  days af t er  
accept abl e compl et i on of  t est i ng,  submi t  each t est  r epor t  f or  r evi ew 
and appr oval .

e.   Repor t  f or ms:   Type dat a ent r i es and wr i t i ng on t he t est  r epor t  
f or ms.   Compl et ed t est  r epor t  f or ms f or  each i t em of  equi pment  must  be 
r evi ewed,  appr oved,  and si gned by t he Cont r act or ' s t est  di r ect or .   The 
manuf act ur er ' s f i el d t est  r epr esent at i ve must  r evi ew,  appr ove,  and 
si gn t he r epor t  of  t he manuf act ur er ' s r ecommended t est .   Si gnat ur es 
must  be accompani ed by t he per son' s name t yped.

f .   Def i c i ency r esol ut i on:   The t est  r equi r ement s accept abl y met ;  
def i c i enci es i dent i f i ed dur i ng t he t est s must  be cor r ect ed i n 
compl i ance wi t h t he manuf act ur er ' s r ecommendat i ons and cor r ect i ons 
r et est ed i n or der  t o ver i f y compl i ance.

g.   Tower s wi t h t her mal  per f or mance must  have t hei r  t her mal  per f or mance 
ver i f i ed by f i el d t est i ng.

        - -  End of  Sect i on - -

SECTI ON 23 65 00  Page 17



This page was intentionally left blank for duplex printing.



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

SECTI ON 23 81 00

DECENTRALI ZED UNI TARY HVAC EQUI PMENT
05/ 18

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S B 8607 ( 2008)  Fl ar e Type and Br azi ng Type 
Fi t t i ngs f or  Ref r i ger ant s

JI S B 8615- 1 ( 2013)  Non- duct ed Ai r  Condi t i oner s and 
Heat  Pumps- Test i ng and Rat i ng f or  
Per f or mance

JI S B 8616 ( 2015)  Package Ai r  Condi t i oner s

JI S B 9908- 1 ( 2019)  Test  Met hod of  Ai r  Fi l t er  Uni t s f or  
Vent i l at i on and El ect r i c Ai r  Cl eaner s f or  
Vent i l at i on- Par t  1:  Techni cal  
Speci f i cat i ons,  Requi r ement s and 
Cl assi f i cat i on Syst em Based Upon 
Par t i cul at e Mat t er  Ef f i c i ency

JI S C 4212 ( 2010;  R 2022)  Low- Vol t age Thr ee- Phase 
Squi r r el - Cage Hi gh- Ef f i c i ency I nduct i on 
Mot or s ( Amendment  1)

JI S C 9730- 1 ( 2019)  Aut omat i c El ect r i cal  Cont r ol s- Par t  
1:  Gener al  Requi r ement s 

JI S C 9730- 2- 9 ( 2010)  Aut omat i c El ect r i cal  Cont r ol s f or  
Househol d and Si mi l ar  Use- Par t  2- 9:  
Par t i cul ar  Requi r ement s f or  Temper at ur e 
Sensi ng Cont r ol s

JI S G 3302 ( 2022)  Hot  Di p Zi nc Coat ed St eel  Sheet  and 
St r i p

JI S H 3300 ( 2018)  Copper  and Copper  Al l oy Seaml ess 
Pi pes and Tubes

JI S H 3401 ( 2001)  Pi pe Fi t t i ngs of  Copper  and Copper  
Al l oys

JI S H 8641 ( 2021)  Hot  Di p Gal vani zed Coat i ngs

JI S Z 2371 ( 2015)  Met hods of  Sal t  Spr ay Test i ng
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MI NI STRY OF LAND,  I NFRASTRUCTURE,  TRANSPORT AND TOURI SM ( MLI T)

MLI T- M ( 2019)  Publ i c Bui l di ng Const r uct i on 
St andar d Speci f i cat i on

THE JAPAN REFRI GERATI ON AND AI R CONDI TI ONI NG I NDUSTRY ASSOCI ATI ON 
( JRAI A)

  JRA St andar d                     Japan Ref r i ger at i on and Ai r  Condi t i oni ng

THE JAPAN ELECTRI CAL MANUFACTURERS'  ASSOCI ATI ON ( JEMA)

JEM 1038 AC El ect r omagnet i c Cont act or

JEM 1167 Hi gh Vol t age El ect r omagnet i c Cont act or

1. 2   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  Cont r act or  Qual i t y Cont r ol  
appr oval  or  f or  i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng t he 
" G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  f or  
t he Gover nment .   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
Sust ai nabi l i t y  eNot ebook,  i n conf or mance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Fi el d- Assembl ed Ref r i ger ant  Pi pi ng

Cont r ol  Syst em Wi r i ng Di agr ams

SD- 03 Pr oduct  Dat a

Room Ai r  Condi t i oner s

Packaged Ter mi nal  Uni t s

Heat  Pumps,  Ai r  t o Ai r

Ai r  Condi t i oner s

Tr ai ni ng;  G[ ,  [ _____] ]

Post ed I nst r uct i ons

Spar e Par t s

SD- 06 Test  Repor t s

St ar t - Up and I ni t i al  Oper at i onal  Test s

SD- 07 Cer t i f i cat es

Ser vi ce Or gani zat i ons

SD- 10 Oper at i on and Mai nt enance Dat a
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Oper at i on and Mai nt enance Manual s;  G[ ,  [ _____] ]

Room Ai r  Condi t i oner s,  Dat a Package 3

Packaged Ter mi nal  Uni t s,  Dat a Package 3

Heat  Pumps,  Ai r  t o Ai r ,  Dat a Package 3

Ai r  Condi t i oner s,  Dat a Package 3

Fi l t er s,  Dat a Package 2

Ther most at s,  Dat a Package 2

  Submi t  i n accor dance wi t h Sect i on 01 78 23 OPERATI ON AND 
MAI NTENANCE DATA.

1. 3   QUALI TY ASSURANCE

1. 3. 1   Modi f i cat i on of  Ref er ences

Accompl i sh wor k i n accor dance wi t h t he r ef er enced publ i cat i ons,  except  as 
modi f i ed by t hi s sect i on.   Consi der  t he advi sor y or  r ecommended pr ovi s i ons 
t o be mandat or y,  as t hough t he wor d " shal l "  had been subst i t ut ed f or  t he 
wor ds " shoul d"  or  " coul d"  or  " may, "  wher ever  t hey appear .   I nt er pr et  
r ef er ence t o " t he Aut hor i t y havi ng j ur i sdi ct i on, "  " t he Admi ni st r at i ve 
Aut hor i t y, "  " t he Owner , "  or  " t he Desi gn Engi neer "  t o mean t he Cont r act i ng 
Of f i cer .

1. 3. 2   Det ai l  Dr awi ng

For  r ef r i ger ant  pi pi ng,  submi t  pi pi ng,  i ncl udi ng pi pe si zes.   Submi t  
cont r ol  syst em wi r i ng di agr ams.

1. 3. 3   Saf et y

Desi gn,  manuf act ur e,  and i nst al l at i on of  uni t ar y ai r  condi t i oni ng 
equi pment  shal l  conf or m t o Japanese Ref r i ger at i on Saf et y Regul at i ons 
( Ni hon- Rei t ou- Hoan- Ki soku) .

1. 3. 4   Si z i ng

Si ze equi pment  based on MLI T- M; do not  over si ze.

1. 3. 5   Ozone Depl et i ng Subst ances Techni c i an Cer t i f i cat i on

Al l  t echni c i ans wor ki ng on equi pment  t hat  cont ai n ozone depl et i ng 
r ef r i ger ant s must  be Ref r i ger ant  Handl i ng Techni c i an 
( Rei bai - Fur ont ou- Tor i at sukai - Gi j ut susha)  under  Japan Ref r i ger at i on and 
Ai r - Condi t i oni ng I ndust r y Associ at i on.  Pr ovi de copi es of  t echni c i an 
cer t i f i cat i ons t o t he Cont r act i ng Of f i cer  at  l east  14 cal endar  days pr i or  
t o wor k on any equi pment  cont ai ni ng t hese r ef r i ger ant s.

1. 4   REFRI GERANTS

Ref r i ger ant s must  have an Ozone Depl et i on Pot ent i al  ( ODP)  no gr eat er  t han 
0. 0,  wi t h t he except i on of  R- 123.   CFC- based r ef r i ger ant s ar e pr ohi bi t ed.   
HCFCs and Hal ons shal l  not  be per mi t t ed.

SECTI ON 23 81 00  Page 3



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

1. 5   ENVI RONMENTAL REQUI REMENTS

For  pr oper  I ndoor  Envi r onment al  Qual i t y,  mai nt ai n posi t i ve pr essur e wi t hi n 
t he bui l di ng.  Meet  or  exceed f i l t er  medi a ef f i c i ency as t est ed i n 
accor dance wi t h JI S B 9908- 1.

PART 2   PRODUCTS

2. 1   ROOM AI R CONDI TI ONERS

JI S B 8616.   Mi ni mum ener gy ef f i c i ency r at i o ( EER)  shal l  be i n accor dance 
wi t h Room Ai r  Condi t i oner s:  Pr ovi de uni t s r emovabl e f r om i nsi de t he 
bui l di ng f or  ser vi c i ng wi t hout  r emovi ng t he out si de cabi net .   Const r uct  
out s i de cabi net s,  i ncl udi ng met al  gr i l l es t o pr ot ect  condenser  coi l s,  of  
z i nc- coat ed st eel  or  al umi num.   St eel  and zi nc- coat ed sur f aces shal l  
r ecei ve at  l east  one coat  of  pr i mer  and manuf act ur er ' s st andar d 
f act or y- appl i ed f i ni sh   I nsul at e cabi net s t o pr event  condensat i on and r un 
of f  of  moi st ur e.   Pr ovi de mount i ng har dwar e made of  cor r osi on- r esi st ant  
mat er i al  or  pr ot ect ed by a cor r osi on- r esi st ant  f i ni sh.   Pr ovi de ai r  
f i l t er s of  t he [ t hr ow- away]  [ or ]  [ per manent  washabl e]  t ype r emovabl e 
wi t hout  t he use of  t ool s and ar r anged t o f i l t er  bot h r oom and vent i l at i ng 
ai r .   Remove condensat e by means of  a dr ai n or  by evapor at i on and 
di f f usi on.   Pr ovi de wi t h met al  or  pl ast i c mount i ng f l anges on each si de,  
t op,  and bot t om of  uni t .   For  t hr u- t he- wal l  i nst al l at i ons pr ovi de al umi num 
or  shop pai nt ed zi nc- coat ed st eel  f l anged t el escopi c wal l  s l eeves.   Desi gn 
wal l  s l eeves t o r est r i ct  dr i v i ng r ai n.   For  wi ndow mount ed uni t s pr ovi de 
shop- pai nt ed met al  mount i ng br acket s,  br aces,  and si l l  pl at es.   Mount  
compr essor s on vi br at i on i sol at or s.   Mi ni mum cool i ng capaci t y shal l  be not  
l ess t han t hat  i ndi cat ed.

2. 1. 1   Uni t s f or  Oper at i on on 100 Vol t s

Pr ovi de 3- wi r e cor ds of  manuf act ur er ' s st andar d l engt h.   I f  not  exi st i ng,  
pr ovi de a r ecept acl e wi t hi n r each of  t he st andar d l engt h cor d.   Cor ds 
shal l  have a 15-  or  20- amp,  3- pol e,  125- vol t  gr ound t ype pl ug t o mat ch 
r ecept acl e.

2. 1. 2   Uni t s f or  Oper at i on on 200 Vol t s

Pr ovi de 3- wi r e cor ds of  manuf act ur er ' s st andar d l engt h.   I f  not  exi st i ng,  
pr ovi de a r ecept acl e wi t hi n r each of  t he st andar d l engt h cor d.   Cor ds 
shal l  have a 15- ,  20- ,  or  30- amp,  3- pol e,  250- vol t  or  manuf act ur er ' s 
st andar d gr ound t ype pl ug t o mat ch r ecept acl e.

2. 1. 3   Cont r ol s

Mount  cont r ol s i n cabi net .   Manual  cont r ol s shal l  per mi t  oper at i on of  
ei t her  t he f an or  t he f an and r ef r i ger at i ng equi pment .   Fan cont r ol  shal l  
pr ovi de t wo f an speed set t i ngs.   Aut omat i c cont r ol s shal l  i ncl ude a 
t her most at  f or  cont r ol l i ng ai r  t emper at ur e.   Ther most at  shal l  have an 
adj ust abl e r ange,  i ncl udi ng 18 t o 28 degr ees C and shal l  aut omat i cal l y 
t ur n t he r ef r i ger at i on syst em on or  of f  t o mai nt ai n t he pr esel ect ed 
t emper at ur e wi t hi n pl us or  mi nus 20 degr ees C.

2. 2   PACKAGED TERMI NAL UNI TS

2. 2. 1   Heat  Pumps

JI S B 8616,  ai r - cool ed,  spl i t  t ype;  [ Heat  pumps shal l  have a mi ni mum 
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ener gy ef f i c i ency r at i o ( EER)  of  [ _____] ,  or  a mi ni mum Coef f i c i ent  of  
Per f or mance ( COP)  of  [ _____] ,  and a mi ni mum i nt egr at ed par t  l oad val ue 
( I PLV)  of  [ _____] . ]   [ Pr ovi de suppl ement al  el ect r i c r esi st ance heat er s 
i nt egr al  wi t h uni t . ]  [ Pr ovi de uni t s sui t abl e f or  use wi t h mi ni mal  duct wor k 
havi ng a t ot al  ext er nal  st at i c r esi st ance up t o 25 Pa. ]

2. 2. 2   Ai r  Condi t i oner s

JI S B 8616,  ai r - cool ed,  spl i t  t ype.  Pr ovi de uni t s wi t h [ heat i ng onl y]  
[ cool i ng onl y]  [ combi nat i on heat i ng and cool i ng]  sect i on wi t h i ndi cat ed 
capaci t y.   Mi ni mum [ seasonal  ] ener gy ef f i c i ency r at i o ( [ S] EER)  shal l  be 
[ [ _____]  [ S] EER. ]   [ Pr ovi de uni t s sui t abl e f or  use wi t h mi ni mal  duct wor k 
havi ng a t ot al  ext er nal  st at i c r esi st ance up t o 25 Pa. ]

2. 2. 3   I ndoor  Noi se Rat i ng

Rat e i n accor dance wi t h Japanese manuf act ur e' s st andar d r at i ngs.   I ndoor  
r at i ng shal l  not  exceed [ _____]  bel s whi l e ent i r e uni t  i s  oper at i ng at  any 
f an or  compr essor  speed.

2. 2. 4   Wal l  Sl eeves and Mount s

Pr ovi de manuf act ur er ' s st andar d wal l  s l eeves and mount s.   Wal l  s l eeves 
shal l  have seal s desi gned t o r est r i ct  dr i v i ng r ai n and wi nd.   [ Pr ovi de 
uni t  subbase of  t he same const r uct i on and f i ni sh as t he s l eeve t o pr ovi de 
f or  conceal ed el ect r i cal  connect i on,  cor d st or age,  and equi pped wi t h uni t  
l evel i ng l egs. ]   [ Pr ovi de subbase wi t h 24- vol t  r emot e cont r ol  c i r cui t r y 
and wal l  mount ed t her most at . ]

2. 2. 5   Heat i ng Sect i on f or  Ai r  Condi t i oner s

a.   El ect r i c Coi l s:   El ect r i c r esi st ance heat i ng el ement s wi t h hi gh 
t emper at ur e- l i mi t  saf et y devi ce,  f act or y- mount ed,  and wi r ed t o chassi s.

b.   Hot  Wat er  Coi l s:   Ser pent i ne t ype const r uct ed of  seaml ess copper  t ubes 
wi t h al umi num f i ns mechani cal l y or  hydr aul i cal l y bonded t o t ubes.   
Pr ovi de f act or y- f ur ni shed t ee and manual  ai r  vent  on r et ur n 
connect i on.   Fact or y t est  coi l s at  t wi ce maxi mum oper at i ng pr essur e.

c.   St eam Coi l s:   Ser pent i ne t ype const r uct ed of  r ed br ass or  seaml ess 
copper  t ubes wi t h JI S H 3300 mechani cal l y or  hydr aul i cal l y bonded t o 
t ubes.   Fact or y t est  coi l s at  t wi ce t he maxi mum oper at i ng pr essur e.

d.   Heat i ng uni t   shal l  have non- f l ammabl e and non- combust i bl e 
manuf act ur e' s st andar d i nsul at i ons.

2. 2. 6   Ref r i ger at i on Sect i ons

Compl et el y sel f - cont ai ned,  s l i de- i n assembl y or  r emovabl e chassi s wi t h 
wel ded,  her met i cal l y seal ed,  ai r - cool ed r ef r i ger at i on syst em,  out door  f an,  
i ndoor  f an,  cont r ol  box,  and vent i l at i on damper .   Pr ovi de r ef r i ger at i on 
sect i ons capabl e of  i nst al l at i on or  r emoval  wi t hout  t he use of  t ool s.  
Ref r i ger at i on sect i ons shal l  i ncl ude r ef r i ger at i on c i r cui t  t ubi ng,  wi r i ng,  
and saf et y cont r ol s,  and shal l  oper at e down t o 2 degr ees C out door  
t emper at ur e and 21 degr ees C i ndoor  t emper at ur e,  wi t hout  compr essor  shor t  
cycl i ng whi l e del i ver i ng not  l ess t han 100 per cent  of  r at ed cool i ng 
capaci t y.   Uni t s shal l  have dr ai ns t o t he bui l di ng ext er i or  t o el i mi nat e 
excess dr i v i ng r ai n.   Condensat e shal l  not  dr ai n ont o bui l di ng ext er i or  or  
i nt er i or .
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a.   Compr essor s:   Her met i c t ype wi t h v i br at i on i sol at i on devi ces.

b.   Coi l s:   Const r uct ed of  seaml ess copper  or  al umi num t ubi ng wi t h copper  
or  al umi num f i ns bonded t o t ubes.   [ Coat  out door  ai r  coi l s wi t h 
f act or y appl i ed cor r osi on r esi st ant  t r eat ment .   Coi l s t o be coat ed 
shal l  be par t  of  manuf act ur er ' s st andar d pr oduct  f or  capaci t i es and 
r at i ngs i ndi cat ed and speci f i ed.   Pr ovi de pl at e t ype f i ns. ]

c.   Out door  Fans:   Di r ect  connect ed cent r i f ugal  t ype wi t h al umi num or  
pl ast i c wheel  and f or war d cur ved bl ades or  di r ect  connect ed al umi num 
pr opel l er  t ype.   Desi gn f ans so t hat  condensat e wi l l  evapor at e wi t hout  
dr i p,  spl ash,  or  spr ay on bui l di ng ext er i or .

d.   I ndoor  Fans:   Di r ect  connect ed cent r i f ugal  t ype wi t h al umi num,  
gal vani zed st eel ,  or  pl ast i c wheel  and f or war d cur ved bl ades.  Pr ovi de 
mi ni mum t wo- speed mot or  wi t h bui l t - i n over l oad pr ot ect i on.

2. 2. 7   Vent i l at i on Damper  Assembl y

Oper at ed by aut omat i c act uat or .   Damper s shal l  c l ose on uni t  shut down or  
l oss of  power  and shal l  open on heat i ng or  cool i ng st ar t - up.

2. 2. 8   Ai r  Fi l t er s

Removabl e wi t hout  use of  t ool s,  and shal l  f i l t er  bot h r eci r cul at ed and 
vent i l at i ng ai r .

2. 2. 9   Cont r ol s

Pr ovi de cont r ol s i ncl udi ng,  an adj ust abl e t her most at ,  and swi t ches,  t o 
r egul at e r oom ai r  t emper at ur e t hr ough cont r ol  of  r ef r i ger ant  compr essor s 
or  heat i ng el ement s.   Cont r ol s shal l  at  l east  have posi t i ons f or  of f ,  hi gh 
or  l ow f an speed f or  [ heat i ng]  [ and]  [ cool i ng] ,  and f an onl y oper at i on.   
[ Pr ovi de r emot e mount ed ni ght  set - back t her most at . ]

2. 3   HEAT PUMPS,  AI R TO AI R

Pr ovi de f act or y assembl ed uni t s compl et e wi t h accessor i es,  wi r i ng,  pi pi ng,  
and cont r ol s.  Pr ovi de uni t s wi t h [ out l et  gr i l l es. ]  [ suppl ement al  el ect r i c 
heat er s. ]  [ humi di f i er s. ]  [ ai r  f i l t er s as speci f i ed i n t he par agr aph 
FI LTERS. ]

2. 3. 1   Ener gy Per f or mance

[ Ener gy per f or mance shal l  be i n accor dance wi t h JI S B 8615- 1.   ] [ Heat  
pumps shal l  have [ a mi ni mum [ seasonal ]  ener gy ef f i c i ency r at i o ( [ S] EER)  of  
[ _____] , ]  [ a mi ni mum Heat i ng Seasonal  Per f or mance Fact or  ( HSPF)  of  
[ _____] , ]  [ [ _____] . ] ] .

2. 3. 2   Ai r  Coi l s

Ext ended- sur f ace f i n and t ube t ype wi t h seaml ess copper  or  al umi num t ubes 
wi t h copper  or  al umi num f i ns secur el y bonded t o t he t ubes.   On coi l s wi t h 
al l - al umi num const r uct i on,  pr ovi de t ubes of  al umi num al l oy pr ovi de f i ns of  
al umi num al l oy and pr ovi de t ube sheet s of  al umi num al l oy.   [ Pr ovi de a 
coat i ng on [ out door  ai r ]  [ and]  [ i ndoor  ai r ]  coi l s as speci f i ed i n t he 
par agr aph COATI NGS FOR FI NNED TUBE COI LS.   Coi l s t o be coat ed shal l  be 
par t  of  manuf act ur er ' s st andar d pr oduct  f or  capaci t i es and r at i ngs 
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i ndi cat ed and speci f i ed.  Pr ovi de pl at e t ype f i ns. ]

2. 3. 3   Suppl ement al  El ect r i c Heat er s

Pr ovi de el ect r i cal  r esi st ance heat er s [ i nt egr al  wi t h t he uni t ]  [ f or  r emot e 
i nst al l at i on i n duct wor k] .   Heat er s shal l  have a t ot al  capaci t y as 
i ndi cat ed.   Pr ovi de i nt er nal  f usi ng f or  heat er s.

2. 3. 4   Compr essor s

For  compr essor s above 70 kW,  compr essor  speed shal l  not  exceed 3450 r pm.   
For  equi pment  over  35 kW,  pr ovi de aut omat i c capaci t y r educt i on of  at  l east  
50 per cent  of  r at ed capaci t y.   Capaci t y r educt i on may be accompl i shed by 
cyl i nder  unl oadi ng,  use of  mul t i pl e,  but  not  mor e t han f our  compr essor s,  
or  a combi nat i on of  t he t wo met hods.   Uni t s wi t h cyl i nder  unl oadi ng shal l  
st ar t  wi t h capaci t y r educt i on devi ces i n t he unl oaded posi t i on.   Uni t s 
wi t h mul t i pl e compr essor s shal l  have a means t o sequence st ar t i ng of  
compr essor s.   Pr ovi de compr essor s wi t h devi ces t o pr event  shor t  cycl i ng 
when shut down by saf et y cont r ol s.   Pr ovi de r eci pr ocat i ng compr essor s wi t h 
cr ankcase heat er s,  and vi br at i on i sol at or s.

2. 3. 5   Mount i ng Pr ovi s i ons

Pr ovi de uni t s t hat  per mi t  mount i ng as i ndi cat ed.   [ Pr ovi de sui t abl e 
l i f t i ng at t achment  pl at es t o enabl e equi pment  t o be l i f t ed t o nor mal  
posi t i on. ]

2. 3. 6   Temper at ur e Cont r ol s

Pr ovi de cont r ol s as speci f i ed i n JI S B 8615- 1 and as modi f i ed her ei n.  
Pr ovi de i ndoor  t her most at s of  t he adj ust abl e t ype t hat  conf or m t o 
appl i cabl e r equi r ement s of  JI S C 9730- 1 and JI S C 9730- 2- 9.   Pr ovi de 
manual  means f or  t emper at ur e set - back.   Pr ovi de t her most at s capabl e of  
cont r ol l i ng suppl ement al  heat  as speci f i ed i n JI S B 8615- 1.

2. 3. 7   Accessor i es

I n addi t i on t o accessor i es speci f i ed i n JI S B 8615- 1,  pr ovi de t he 
f ol l owi ng accessor i es f or  heat  pump uni t s.

a.   Pr ot ect i ve gr i l l e ar ound out si de uni t  coi l s

b.   St ar t  capaci t or  k i t

2. 4   AI R CONDI TI ONERS

2. 4. 1   Spl i t - Syst em Type

Pr ovi de separ at e assembl i es desi gned t o be used t oget her .   Base r at i ngs on 
t he use of  mat ched assembl i es.  Uni t s shal l  have a mi ni mum [ SEER]  [ EER]  of  
[ _____]  when t est ed i n accor dance wi t h JI S B 8616 or  JI S B 8615- 1 as 
appl i cabl e.   Pr ovi de capaci t y,  el ect r i cal  char act er i st i cs and oper at i ng 
condi t i ons as i ndi cat ed.   Condenser s shal l  pr ovi de not  l ess t han 10 
degr ees F l i qui d subcool i ng at  st andar d r at i ngs.

2. 4. 2   Si ngl e Zone Uni t s

Pr ovi de si ngl e zone t ype uni t s ar r anged t o [ dr aw]  [ or ]  [ bl ow]  t hr ough coi l  
sect i ons.   [ Ai r  may be bl own or  dr awn t hr ough heat i ng sect i on. ]
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2. 4. 3   Mul t i zone Uni t s

Pr ovi de mul t i zone t ype uni t s ar r anged t o [ bl ow t hr ough t he cool i ng and 
heat i ng sect i ons]  [ dr aw t hr ough t he cool i ng and heat i ng sect i ons]  [ bl ow 
t hr ough t he i ndi v i dual  cool i ng and heat i ng coi l s of  each zone] .

2. 4. 4   Heat er s

Pr ovi de as [ an i nt egr al  par t  of  t he evapor at or - bl ower  uni t ]  [ a separ at e 
uni t  f or  i nst al l at i on i n t he duct  wor k] .   Pr ovi de [ st eam coi l s]  [ hot  wat er  
coi l s]  [ gas heat er s]  [ oi l  heat er s]  [ el ect r i c open coi l s]  [ el ect r i c st r i p 
t ubul ar  heat er s]  [ el ect r i c f i n t ubul ar  heat er s] .

2. 4. 5   Compr essor s

For  compr essor s over  70 kW,  compr essor  speed shal l  not  exceed 3450 r pm.   
For  syst ems over  35 kW pr ovi de aut omat i c capaci t y r educt i on of  at  l east  50 
per cent  of  r at ed capaci t y.   Capaci t y r educt i on may be accompl i shed by 
cyl i nder  unl oadi ng,  use of  mul t i -  or  var i abl e speed compr essor s,  use of  
mul t i pl e,  but  not  mor e t han f our  compr essor s,  or  a combi nat i on of  t he t wo 
met hods.   Uni t s wi t h cyl i nder  unl oadi ng shal l  st ar t  wi t h capaci t y 
r educt i on devi ces i n t he unl oaded posi t i on.   Uni t s wi t h mul t i pl e 
compr essor s shal l  have means t o sequence st ar t i ng of  compr essor s.   Pr ovi de 
compr essor s wi t h devi ces t o pr event  shor t  cycl i ng when shut  down by saf et y 
cont r ol s.   Devi ce shal l  del ay oper at i on of  compr essor  mot or  f or  at  l east  3 
mi nut es but  not  mor e t han 6 mi nut es.   Pr ovi de a pumpdown cycl e f or  uni t s 
70 kW and over .   Pr ovi de r eci pr ocat i ng compr essor s wi t h cr ankcase heat er s 
i n accor dance wi t h t he manuf act ur er ' s r ecommendat i ons.   I f  compr essor s ar e 
par al l el ed,  pr ovi de not  l ess t han t wo i ndependent  c i r cui t s.

2. 4. 6   Coi l s

On coi l s wi t h al l - al umi num const r uct i on,  pr ovi de t ubes of  al umi num al l oy;  
pr ovi de f i ns of  al umi num al l oy and pr ovi de t ube sheet s of  al umi num al l oy.   
Pr ovi de a separ at e ai r  cool ed condenser  c i r cui t  f or  each compr essor  or  
par al l el  compr essor  i nst al l at i on.  [ Pr ovi de a coat i ng on [ condenser ]  [ and]  
[ evapor at or ]  coi l s and f i ns as speci f i ed i n t he par agr aph COATI NGS FOR 
FI NNED TUBE COI LS.  Coi l s t o be coat ed shal l  be par t  of  manuf act ur er ' s 
st andar d pr oduct  f or  capaci t i es and r at i ngs i ndi cat ed and speci f i ed.   
Pr ovi de pl at e t ype f i ns. ]

2. 4. 7   Condenser  Cont r ol s

Pr ovi de st ar t - up and head pr essur e cont r ol s t o al l ow f or  syst em oper at i on 
at  ambi ent  t emper at ur es down t o [ _____]  degr ees C.

2. 4. 8   Fans

Pr ovi de bel t - dr i ven evapor at or  f ans wi t h adj ust abl e pi t ch pul l eys;  except  
f or  uni t s l ess t han 17 1/ 2 kW capaci t y,  di r ect  dr i ve wi t h at  l east  t wo 
speed t aps may be used.   Sel ect  pul l eys at  appr oxi mat el y mi dpoi nt  of  t he 
adj ust abl e r ange.

2. 4. 9   Fi l t er s

Pr ovi de f i l t er s of  t he t ype speci f i ed i n t hi s sect i on.

SECTI ON 23 81 00  Page 8



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

2. 4. 10   Fi l t er  Boxes

Pr ovi de when f i l t er s ar e not  i ncl uded i nt egr al  wi t h ai r  condi t i oni ng 
uni t s.  Const r uct  of  not  l ess t han No.  20 US gage st eel  wi t h t r ack,  hi nged 
access door s wi t h l at ches,  and gasket s bet ween f r ame and f i l t er s.   Ar r ange 
f i l t er s t o f i l t er  out s i de and r et ur n ai r .   Pr ovi de r emovabl e f i l t er  
assembl i es,  r epl aceabl e wi t hout  t he use of  t ool s.

2. 4. 11   Mi xi ng Boxes

Pr ovi de of  t he physi cal  s i ze t o mat ch t he basi c uni t  and i ncl ude equal  
s i zed f l anged openi ngs,  s i zed t o i ndi v i dual l y handl e f ul l  ai r  f l ow.  
Ar r ange openi ngs as i ndi cat ed.   Pr ovi de openi ngs wi t h damper s of  par al l el  
or  opposed bl ade t ype.   Pr ovi de opposed bl ade t ype f or  modul at i ng damper s 
and par al l el  t ype f or  t wo- posi t i on damper s.   Connect  damper  shaf t s 
t oget her  by one cont i nuous l i nkage bar .   Ar r ange damper s f or  [ aut omat i c]  [  
or ]  [  manual ]  oper at i on so t hat  when one st ar t s t o c l ose f r om i t s opened 
posi t i on,  t he ot her  st ar t s t o open f r om i t s c l osed posi t i on.

2. 4. 12   Ther most at s

Pr ovi de adj ust abl e t ype t hat  conf or ms t o appl i cabl e r equi r ement s of  
JI S C 9730- 1 and JI S C 9730- 2- 9.   Pr ovi de combi nat i on heat i ng- cool i ng t ype 
wi t h cont act s her met i cal l y seal ed agai nst  moi st ur e,  cor r osi on,  l i nt ,  dust ,  
and f or ei gn mat er i al .  Desi gn t o oper at e on not  mor e t han 0. 83 degr ees C 
di f f er ent i al  and of  sui t abl e r ange cal i br at ed i n degr ees C.   Pr ovi de 
adj ust abl e heat  ant i c i pat i on and f i xed cool i ng ant i c i pat i on.   Pr ovi de t wo 
i ndependent  t emper at ur e sensi ng el ement s el ect r i cal l y connect ed t o cont r ol  
t he compr essor  and heat i ng equi pment ,  r espect i vel y.   Accompl i sh manual  
swi t chi ng f or  syst em changeover  f r om heat i ng t o cool i ng or  cool i ng t o 
heat i ng and f an oper at i on t hr ough t he use of  a t her most at  subbase.   
Pr ovi de syst em sel ect or  swi t ches t o pr ovi de " COOL"  and " OFF"  and " HEAT"  
and f an sel ect or  swi t ches t o pr ovi de " AUTOMATI C"  and " ON. "   Pr ovi de 
r el ays,  cont act or s,  and t r ansf or mer s l ocat ed i n a panel  or  panel s f or  
r epl acement  and ser vi ce.

2. 4. 12. 1   Cool i ng

a.   When t her most at  i s  i n " COOL"  posi t i on wi t h f an sel ect or  swi t ch i n 
" AUTO"  posi t i on,  compr essor ,  evapor at or  f an,  and condenser  f an shal l  
cycl e t oget her .

b.   When t her most at  i s  i n " COOL"  posi t i on wi t h f an sel ect or  swi t ch i n " ON"  
posi t i on,  compr essor ,  and condenser  f an shal l  cycl e t oget her  and 
evapor at or  f an shal l  r un cont i nuousl y.

2. 4. 12. 2   Heat i ng

a.   When t her most at  i s  i n " HEAT"  posi t i on wi t h f an sel ect or  swi t ch i n 
" AUTO"  posi t i on,  heat er  and suppl y ai r  f an shal l  cycl e t oget her .  
Pr ovi de a separ at e t her most at  t o keep t he f an r unni ng unt i l  t he heat er  
cool s.

b.   When t her most at  i s  i n " HEAT"  posi t i on wi t h f an sel ect or  swi t ch i n " ON"  
posi t i on,  heat er  shal l  cycl e and suppl y ai r  f an shal l  r un cont i nuousl y.

2. 4. 12. 3   Suppl y Ai r  Fan

a.   When f an sel ect or  swi t ch i s i n " AUTO"  posi t i on wi t h t her most at  i n 
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" OFF"  posi t i on,  f an shal l  not  r un.

b.   When f an sel ect or  swi t ch i s i n " ON"  posi t i on,  f an shal l  r un 
cont i nuousl y.

2. 5   FI LTERS

Pr ovi de f i l t er s t o f i l t er  out s i de ai r  and r et ur n ai r  and l ocat e [ as 
i ndi cat ed]  [ i nsi de ai r  condi t i oner s]  [ i nsi de f i l t er  box]  [ i nsi de 
combi nat i on ai r  f i l t er  mi xi ng box] .   Pr ovi de [ r epl aceabl e ( t hr ow- away) ]  
[ hi gh ef f i c i ency]  [ c l eanabl e ( r eusabl e) ]  t ype.   Fi l t er s shal l  conf or m t o 
JI S B 9908- 1.   Pol yur et hane f i l t er s shal l  not  be used on uni t s wi t h 
mul t i f r ame f i l t er s.

2. 5. 1   Repl aceabl e Type Fi l t er s

Thr ow- away f r ames and medi a,  st andar d dust  hol di ng capaci t y,  1. 79 m/ s 
maxi mum f ace vel oci t y,  and [  25 mm]  [  50 mm]  t hi ck.   Fi l t er s shal l  be i n 
accor dance wi t h JI S B 9908- 1.

2. 5. 2   Hi gh Ef f i c i ency Fi l t er s

Fi l t er s shal l  have a 99. 97% ef f i c i ency on 0. 30 pm par t i c l e when t est ed i n 
accor dance wi t h JI S B 9908- 1.   Fi l t er  assembl y shal l  i ncl ude;  hol di ng 
f r ame and f ast ener  assembl y,  f i l t er  car t r i dge,  mount i ng f r ame,  and 
r et ai ner  assembl y.   Rei nf or ce f i l t er  medi a wi t h gl ass f i ber  mat .   Pr essur e 
dr op acr oss c l ean f i l t er  shal l  not  exceed [ _____]  Pa gage.   Pr ecede hi gh 
ef f i c i ency f i l t er s wi t h a r epl aceabl e t ype f i l t er .

2. 5. 3   Cl eanabl e Type Fi l t er s

Pr ovi de suf f i c i ent  oi l  t o coat  f i l t er s s i x t i mes based on one pi nt  of  oi l  
per  each 0. 93 squar e met er  of  f i l t er  ar ea.   Pr ovi de washi ng and char gi ng 
t anks f or  c l eani ng and coat i ng f i l t er s.   Fi l t er s shal l  be i n accor dance 
wi t h JI S B 9908- 1.

2. 5. 4   Manomet er s

Pr ovi de i ncl i ned- t ype manomet er s f or  f i l t er  st at i ons of  944 L/ s capaci t y 
or  l ar ger  i ncl udi ng f i l t er s f ur ni shed as i nt egr al  par t s of  ai r - handl i ng 
uni t s and f i l t er s i nst al l ed separ at el y.   Pr ovi de suf f i c i ent  l engt h t o r ead 
at  l east  250 Pa wi t h 10 maj or  gr aduat i ons,  and equi pped wi t h spi r i t  
l evel .   Equi p manomet er s wi t h over pr essur e saf et y t r aps t o pr event  l oss of  
f l ui d,  and t wo t hr ee- way vent  val ves f or  checki ng zer o set t i ng.   [ Mer cur y 
shal l  not  be used as t he oper at i ng f l ui d. ]

2. 6   COATI NGS FOR FI NNED TUBE COI LS

Wher e st i pul at ed i n equi pment  speci f i cat i ons of  t hi s sect i on,  coat  f i nned 
t ube coi l s of  t he af f ect ed equi pment  as speci f i ed bel ow.   Appl y coat i ng at  
t he pr emi ses of  a company speci al i z i ng i n such wor k.   Degr ease and pr epar e 
f or  coat i ng i n accor dance wi t h t he coat i ng appl i cat or ' s pr ocedur es f or  t he 
t ype of  met al s i nvol ved.   Compl et ed coat i ng shal l  show no evi dence of  
sof t eni ng,  bl i st er i ng,  cr acki ng,  cr azi ng,  f l aki ng,  l oss of  adhesi on,  or  
" br i dgi ng"  bet ween t he f i ns.

2. 6. 1   Phenol i c Coat i ng

Pr ovi de a r esi n base t her moset t i ng phenol i c coat i ng.   Appl y coat i ng by 
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i mmer si on di ppi ng of  t he ent i r e coi l .   Pr ovi de a mi ni mum of  t wo coat s.   
Bake or  heat  dr y coi l s f ol l owi ng i mmer si ons.   Af t er  f i nal  i mmer si on and 
pr i or  t o f i nal  baki ng,  spr ay ent i r e coi l  wi t h par t i cul ar  emphasi s gi ven t o 
bui l di ng up coat i ng on shear ed edges.   Tot al  dr y f i l m t hi ckness shal l  be 
0. 064 t o 0. 076 mm.

2. 6. 2   Chemi cal  Conver si on Coat i ng wi t h Pol yel ast omer  Fi ni sh Coat

Di p coi l s i n a chemi cal  conver si on sol ut i on t o mol ecul ar l y deposi t  a 
cor r osi on r esi st ant  coat i ng by el ect r ol ysi s act i on.   Cur e conver si on 
coat i ng at  a t emper at ur e of  43 t o 60 degr ees C f or  a mi ni mum of  3 hour s.   
Coat  coi l  sur f aces wi t h a compl ex pol ymer  pr i mer  wi t h a dr y f i l m t hi ckness 
of  0. 025 mm.   Cur e pr i mer  coat  f or  a mi ni mum of  1 hour .   Usi ng di p t ank 
met hod,  pr ovi de t hr ee coat s of  a compl ex pol yel ast omer  f i ni sh coat .   Af t er  
each of  t he f i r st  t wo f i ni sh coat s,  cur e t he coi l s f or  1 hour .   Fol l owi ng 
t he t hi r d coat ,  spr ay a f og coat  of  an i ner t  seal er  on t he coi l  sur f aces.   
Tot al  dr y f i l m t hi ckness shal l  be 0. 064 t o 0. 076 mm.   Cur e f i ni sh coat  f or  
a mi ni mum of  3 hour s.   Coat i ng mat er i al s shal l  have 300 per cent  
f l exi bi l i t y ,  oper at e i n t emper at ur es of  mi nus 46 t o pl us 104 degr ees C,  
and pr ot ect  agai nst  at mospher es of  a pH r ange of  1 t o 14.

2. 6. 3   Vi nyl  Coat i ng

Appl y coat i ng usi ng an ai r l ess f og nozzl e.   For  each coat ,  make at  l east  
t wo passes wi t h t he nozzl e.   Mat er i al s t o be appl i ed ar e as f ol l ows:

Tot al  dr y f i l m t hi ckness,  0. 165 mm maxi mum.

Vi nyl  Pr i mer ,  24 per cent  sol i ds by vol ume:   One coat  0. 051 mm t hi ck

Vi nyl  Copol ymer ,  30 per cent  sol i ds by vol ume:   One coat  0. 114 mm t hi ck.

2. 7   MOTORS AND STARTERS

JI S C 4212 or  JEM 1038,  and JEM 1167.   Var i abl e speed.   Mot or s l ess t han 
3/ 4 kW shal l  meet  JI S C 4212 r equi r ement s.   Mot or s 3/ 4 kW and l ar ger  shal l  
meet  JI S C 4212 r equi r ement s.   Det er mi ne speci f i c  mot or  char act er i st i cs t o 
ensur e pr ovi s i on of  cor r ect l y s i zed st ar t er s and over l oad heat er s.   
Pr ovi de mot or s t o oper at e at  f ul l  capaci t y wi t h a vol t age var i at i on of  
pl us or  mi nus 10 per cent  of  t he mot or  vol t age r at i ng.  Mot or  s i ze shal l  be 
suf f i c i ent  f or  t he dut y t o be per f or med and shal l  not  exceed i t s f ul l  l oad 
namepl at e cur r ent  r at i ng when dr i ven equi pment  i s oper at ed at  speci f i ed 
capaci t y under  t he most  sever e condi t i ons l i kel y t o be encount er ed.   When 
mot or  s i ze pr ovi ded di f f er s f r om si ze i ndi cat ed or  speci f i ed,  t he 
Cont r act or  shal l  make t he necessar y adj ust ment s t o t he wi r i ng,  di sconnect  
devi ces,  and br anch ci r cui t  pr ot ect i on t o accommodat e equi pment  act ual l y 
pr ovi ded.   [ Pr ovi de r educed vol t age t ype mot or  st ar t er s. ]   Pr ovi de 
[ gener al - pur pose]  [ weat her - r esi st ant ]  [ wat er t i ght ]  [ expl osi on pr oof ]  t ype 
st ar t er  encl osur es.

2. 8   REFRI GERANT PI PI NG AND ACCESSORI ES

Pr ovi de accessor i es as speci f i ed i n [ JI S B 8615- 1 and]  t hi s sect i on.   
Pr ovi de suct i on l i ne accumul at or s as r ecommended by equi pment  
manuf act ur er ' s i nst al l at i on i nst r uct i ons.  [ Pr ovi de a f i l t er - dr i er  i n t he 
l i qui d l i ne. ]
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2. 8. 1   Fact or y Char ged Tubi ng

Pr ovi de ext r a sof t ,  deoxi di zed,  br i ght  anneal ed copper  t ubi ng conf or mi ng 
t o JI S H 3300,  f act or y dehydr at ed and f ur ni shed wi t h a bal anced char ge of  
r ef r i ger ant  r ecommended by manuf act ur er  of  equi pment  bei ng connect ed.  
Fact or y i nsul at e suct i on l i ne t ubi ng wi t h 9. 52 mm mi ni mum t hi ckness of  
c l osed cel l ,  f oamed pl ast i c conf or mi ng t o manuf act ur er ' s st andar d c l ose 
cel l  f oamed pl ast i c mat er i al  wi t h a per meance r at i ng not  t o exceed 1. 0.   
Pr ovi de qui ck- connect or s wi t h caps or  pl ugs t o pr ot ect  coupl i ngs.   I ncl ude 
coupl i ngs f or  suct i on and l i qui d l i ne connect i ons of  t he i ndoor  and 
out door  sect i ons.

2. 8. 2   Fi el d- Assembl ed Ref r i ger ant  Pi pi ng

Mat er i al  and di mensi onal  r equi r ement s f or  f i el d- assembl ed r ef r i ger ant  
pi pi ng,  val ves,  f i t t i ngs,  and accessor i es shal l  conf or m t o i n accor dance 
wi t h Japanese Ref r i ger at i on Saf et y Regul at i ons ( Ni hon- Rei t ou- Hoan- Ki soku)  
f or  Japanese pr oduct  and JI S H 3300 and JI S B 8607,  except  as her ei n 
speci f i ed.   Fact or y c l ean,  dehydr at e,  and seal  pi pi ng bef or e del i ver y t o 
t he pr oj ect  l ocat i on.   Pr ovi de seaml ess copper  t ubi ng,  har d dr awn,  Type K 
or  L,  conf or mi ng t o JI S H 3300,  except  t hat  t ubi ng wi t h out si de di amet er s 
of  6. 35 mm and 9. 52 mm shal l  have nomi nal  wal l  t hi ckness of  not  l ess t han 
7. 62 mm and 0. 81 mm,  r espect i vel y.   Sof t  anneal ed copper  t ubi ng conf or mi ng 
t o JI S H 3300 may be used wher e f l ar e connect i ons t o equi pment  ar e 
r equi r ed onl y i n nomi nal  s i zes l ess t han one i nch out si de di amet er .

2. 8. 3   Fi t t i ngs

JI S H 3401 f or  sol der - j oi nt  f i t t i ngs.   Recommended by manuf act ur er  f or  
f l ar ed t ube f i t t i ngs.

2. 8. 4   Pi pe Hanger s and Suppor t s

Pi pe hanger s and suppor t s shal l  be i n accor dance wi t h MLI T- M.

2. 8. 5   Pi pe Sl eeves

Pr ovi de sl eeves wher e pi pi ng passes t hr ough wal l s,  f l oor s,  r oof s,  and 
par t i t i ons.   Secur e s l eeves i n pr oper  posi t i on and l ocat i on dur i ng 
const r uct i on.   Pr ovi de sl eeves of  suf f i c i ent  l engt h t o pass t hr ough ent i r e 
t hi ckness of  wal l s,  f l oor s,  r oof s,  and par t i t i ons.   Pr ovi de not  l ess t han 
6. 35 mm space bet ween ext er i or  of  pi pi ng or  pi pe i nsul at i on and i nt er i or  
of  s l eeve.   Fi r ml y pack space wi t h i nsul at i on and caul k at  bot h ends of  
t he s l eeve wi t h pl ast i c wat er pr oof  cement  whi ch wi l l  dr y t o a f i r m but  
pl i abl e mass,  or  pr ovi de a segment ed el ast omer i c seal .

2. 8. 5. 1   Sl eeves i n Masonr y and Concr et e Wal l s,  Fl oor s,  and Roof s

Pr ovi de Schedul e 40 or  St andar d Wei ght  z i nc- coat ed st eel  pi pe s l eeves.  
Ext end sl eeves i n f l oor  s l abs 80 mm above f i ni shed f l oor .

2. 8. 5. 2   Sl eeves i n Par t i t i ons and Non- Masonr y St r uct ur es

Pr ovi de zi nc- coat ed st eel  sheet  s l eeves havi ng a nomi nal  wei ght  of  not  
l ess t han 4. 39 kg per  squar e met er ,  i n par t i t i ons and ot her  t han masonr y 
and concr et e wal l s,  f l oor s,  and r oof s.
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2. 9   FI NI SHES

Pr ovi de st eel  sur f aces of  equi pment  i ncl udi ng packaged t er mi nal  uni t s,  
heat  pumps,  and ai r  condi t i oner s,  t hat  do not  have a z i nc coat i ng 
conf or mi ng t o JI S H 8641,  JI S G 3302 or  a dupl ex coat i ng of  z i nc and 
pai nt ,  wi t h a f act or y appl i ed coat i ng or  pai nt  syst em.   Pr ovi de a coat i ng 
or  pai nt  syst em on act ual  equi pment  i dent i cal  t o t hat  on sal t - spr ay t est  
speci mens wi t h r espect  t o mat er i al s,  condi t i ons of  appl i cat i on,  and 
dr y- f i l m t hi ckness.

2. 10   SOURCE QUALI TY CONTROL

2. 10. 1   Sal t - Spr ay Test s

Sal t - spr ay t est  t he f act or y- appl i ed coat i ng or  pai nt  syst em of  equi pment  
i ncl udi ng packaged t er mi nal  uni t s,  heat  pumps,  and ai r  condi t i oner s i n 
accor dance wi t h JI S Z 2371.

2. 11   MANUFACTURER' S STANDARD NAMEPLATES

Maj or  equi pment  i ncl udi ng compr essor s,  condenser s,  r ecei ver s,  heat  
exchanges,  f ans,  and mot or s must  have t he manuf act ur er ' s name,  addr ess,  
t ype or  st y l e,  model  or  ser i al  number ,  and cat al og number  on a pl at e 
secur ed t o t he i t em of  equi pment .   Pl at es must  be dur abl e and l egi bl e 
t hr oughout  equi pment  l i f e.   Pl at es must  be f i xed i n pr omi nent  l ocat i ons.

PART 3   EXECUTI ON

3. 1   EQUI PMENT I NSTALLATI ON

I nst al l  equi pment  and component s i n a manner  t o ensur e pr oper  and 
sequent i al  oper at i on of  equi pment  and equi pment  cont r ol s.   I nst al l  
equi pment  not  cover ed i n t hi s sect i on,  or  i n manuf act ur er ' s i nst r uct i ons,  
as r ecommended by manuf act ur er ' s r epr esent at i ve.   Pr ovi de pr oper  
f oundat i ons f or  mount i ng of  equi pment ,  accessor i es,  appur t enances,  pi pi ng 
and cont r ol s i ncl udi ng,  but  not  l i mi t ed t o,  suppor t s,  v i br at i on i sol at or s,  
st ands,  gui des,  anchor s,  c l amps and br acket s.   Foundat i ons f or  equi pment  
shal l  conf or m t o equi pment  manuf act ur er ' s r ecommendat i on,  unl ess ot her wi se 
i ndi cat ed.   Set  anchor  bol t s and sl eeves usi ng t empl at es.   Pr ovi de anchor  
bol t s of  adequat e l engt h,  and pr ovi de wi t h wel ded- on pl at es on t he head 
end embedded i n t he concr et e.   Level  equi pment  bases,  usi ng j acks or  st eel  
wedges,  and neat l y gr out - i n wi t h a nonshr i nki ng t ype of  gr out i ng mor t ar .  
Locat e equi pment  t o al l ow wor ki ng space f or  ser vi c i ng i ncl udi ng shaf t  
r emoval ,  di sassembl i ng compr essor  cyl i nder s and pi st ons,  r epl aci ng or  
adj ust i ng dr i ves,  mot or s,  or  shaf t  seal s,  access t o wat er  heads and val ves 
of  shel l  and t ube equi pment ,  t ube cl eani ng or  r epl acement ,  access t o 
aut omat i c cont r ol s,  r ef r i ger ant  char gi ng,  l ubr i cat i on,  oi l  dr ai ni ng and 
wor ki ng cl ear ance under  over head l i nes.   Pr ovi de el ect r i c i sol at i on 
bet ween di ssi mi l ar  met al s f or  t he pur pose of  mi ni mi zi ng gal vani c cor r osi on.

3. 1. 1   Packaged Ter mi nal  Ai r  Condi t i oner s and Heat  Pumps

Wal l  s l eeve i nst al l at i on shal l  pr ovi de a posi t i ve weat her t i ght  and 
ai r t i ght  seal .

3. 1. 2   Uni t ar y Ai r  Condi t i oni ng Syst em

I nst al l  as i ndi cat ed,  i n accor dance wi t h r equi r ement s i n accor dance wi t h 
Japanese Ref r i ger at i on Saf et y Regul at i ons ( Ni hon- Rei t ou- Hoan- Ki soku)  f or  
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Japanese pr oduct ,  and t he manuf act ur er ' s i nst al l at i on and oper at i onal  
i nst r uct i ons.

3. 1. 3   Room Ai r  Condi t i oner s

I nst al l  uni t s i n accor dance wi t h manuf act ur er ' s i nst r uct i ons.   Pr ovi de 
st r uct ur al  mount i ngs,  c l osur es,  and seal s f or  weat her t i ght  assembl y.   
Pi t ch uni t  as r ecommended by manuf act ur er  t o ensur e condensat e dr ai n t o 
dr ai n pan wi t hout  over f l ow.

3. 2   PI PI NG

Br azi ng,  bendi ng,  f or mi ng and assembl y of  r ef r i ger ant  pi pi ng shal l  conf or m 
t o JI S H 3300 and JI S B 8607.

3. 2. 1   Pi pe Hanger s and Suppor t s

Desi gn and f abr i cat i on of  pi pe hanger s,  suppor t s,  and wel di ng at t achment s 
shal l  conf or m t o MLI T- M.   I nst al l at i on of  hanger  t ypes and suppor t s f or  
bar e and cover ed pi pes shal l  conf or m t o MLI T- M.   Unl ess ot her wi se 
i ndi cat ed,  hor i zont al  and ver t i cal  pi pi ng at t achment s shal l  conf or m t o 
MLI T- M.

3. 2. 2   Ref r i ger ant  Pi pi ng

Cut  pi pe t o measur ement s est abl i shed at  t he s i t e and wor k i nt o pl ace 
wi t hout  spr i ngi ng or  f or c i ng.   I nst al l  pi pi ng wi t h suf f i c i ent  f l exi bi l i t y  
t o pr ovi de f or  expansi on and cont r act i on due t o t emper at ur e f l uct uat i on.  
Wher e pi pe passes t hr ough bui l di ng st r uct ur e pi pe j oi nt s shal l  not  be 
conceal ed,  but  shal l  be l ocat ed wher e t hey may be r eadi l y i nspect ed.  
I nst al l  pi pi ng t o be i nsul at ed wi t h suf f i c i ent  c l ear ance t o per mi t  
appl i cat i on of  i nsul at i on.   I nst al l  pi pi ng as i ndi cat ed and det ai l ed,  t o 
avoi d i nt er f er ence wi t h ot her  pi pi ng,  condui t ,  or  equi pment .   Except  wher e 
speci f i cal l y i ndi cat ed ot her wi se,  r un pi pi ng pl umb and st r ai ght  and 
par al l el  t o wal l s and cei l i ngs.   Tr appi ng of  l i nes wi l l  not  be per mi t t ed 
except  wher e i ndi cat ed.   Pr ovi de sl eeves of  sui t abl e s i ze f or  l i nes 
passi ng t hr ough bui l di ng st r uct ur e.   Br aze r ef r i ger ant  pi pi ng wi t h s i l ver  
sol der .   I nsi de of  t ubi ng and f i t t i ngs shal l  be f r ee of  f l ux.   Cl ean par t s 
t o be j oi nt ed wi t h emer y c l ot h and keep hot  unt i l  sol der  has penet r at ed 
f ul l  dept h of  f i t t i ng and ext r a f l ux has been expel l ed.   Cool  j oi nt s i n 
ai r  and r emove f l ame mar ks and t r aces of  f l ux.  Dur i ng br azi ng oper at i on,  
pr event  oxi de f i l m f r om f or mi ng on i nsi de of  t ubi ng by s l owl y f l owi ng dr y 
ni t r ogen t hr ough t ubi ng t o expel  ai r .   Make pr ovi s i ons t o aut omat i cal l y 
r et ur n oi l  on hal ocar bon syst ems.   I nst al l at i on of  pi pi ng shal l  compl y 
wi t h JI S H 3300 and JI S B 8607.

3. 2. 3   Ret ur ni ng Oi l  Fr om Ref r i ger ant  Syst em

I nst al l  r ef r i ger ant  l i nes so t hat  gas vel oci t y i n t he evapor at or  suct i on 
l i ne i s suf f i c i ent  t o move oi l  al ong wi t h gas t o t he compr essor .   Wher e 
equi pment  l ocat i on r equi r es ver t i cal  r i ser s,  l i ne shal l  be s i zed t o 
mai nt ai n suf f i c i ent  vel oci t y t o l i f t  oi l  at  mi ni mum syst em l oadi ng and 
cor r espondi ng r educt i on of  gas vol ume.   I nst al l  a doubl e r i ser  when excess 
vel oci t y and pr essur e dr op woul d r esul t  f r om f ul l  syst em l oadi ng.   Lar ger  
r i ser  shal l  have a t r ap,  of  mi ni mum vol ume,  obt ai ned by use of  90-  and 
45- degr ee el l s.   Ar r ange smal l  r i ser  wi t h i nl et  c l ose t o bot t om of  
hor i zont al  l i ne,  and connect  t o t op of  upper  hor i zont al  l i ne.   Do not  
i nst al l  val ves i n r i ser s.
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3. 2. 4   Ref r i ger ant  Dr i er s,  Si ght  Gl ass I ndi cat or s,  and St r ai ner s

Pr ovi de r ef r i ger ant  dr i er s,  s i ght  gl ass l i qui d i ndi cat or s,  and st r ai ner s 
i n r ef r i ger ant  pi pi ng i n accor dance wi t h [ t hi s sect i on]  when not  f ur ni shed 
by t he manuf act ur er  as par t  of  t he equi pment .   I nst al l  dr i er s i n l i qui d 
l i ne wi t h ser vi ce val ves and val ved bypass l i ne t he same si ze as l i qui d 
l i ne i n whi ch dr yer  i s i nst al l ed.   Si ze of  dr i er s shal l  be det er mi ned by 
pi pi ng and i nst al l at i on of  t he uni t  on l ocat i on.   I nst al l  dr yer s of  820 mL 
and l ar ger  ver t i cal l y wi t h t he cover  f or  r emovi ng car t r i dge at  t he 
bot t om.   I nst al l  moi st ur e i ndi cat or s i n t he l i qui d l i ne downst r eam of  t he 
dr i er .   I ndi cat or  connect i ons shal l  be t he same si ze as t he l i qui d l i ne i n 
whi ch i t  i s  i nst al l ed.   These devi ces shal l  be pr ovi ded as opt i onal  
accessor i es.

3. 2. 5   St r ai ner  Locat i ons and I nst al l at i on

Locat e st r ai ner s c l ose t o equi pment  t hey ar e t o pr ot ect .   Pr ovi de a 
st r ai ner  i n common r ef r i ger ant  l i qui d suppl y t o t wo or  mor e t her mal  val ves 
i n par al l el  when each t her mal  val ve has a bui l t - i n st r ai ner .   I nst al l  
st r ai ner s wi t h scr een down and i n di r ect i on of  f l ow as i ndi cat ed on 
st r ai ner ' s body.

3. 2. 6   Sol enoi d Val ve I nst al l at i on

I nst al l  sol enoi d val ves i n hor i zont al  l i nes wi t h st em ver t i cal  and wi t h 
f l ow i n di r ect i on i ndi cat ed on val ve.   I f  not  i ncor por at ed as i nt egr al  
par t  of  t he val ve,  pr ovi de a st r ai ner  upst r eam of  t he sol enoi d val ve.   
Pr ovi de ser vi ce val ves upst r eam of  t he sol enoi d val ve,  upst r eam of  t he 
st r ai ner ,  and downst r eam of  t he sol enoi d val ve.   Remove t he i nt er nal  par t s 
of  t he sol enoi d val ve when br azi ng t he val ve.

3. 3   AUXI LI ARY DRAI N PANS,  DRAI N CONNECTI ONS,  AND DRAI N LI NES

Pr ovi de auxi l i ar y dr ai n pans under  uni t s l ocat ed above f i ni shed cei l i ngs 
or  over  mechani cal  or  el ect r i cal  equi pment  wher e condensat e over f l ow wi l l  
cause damage t o cei l i ngs,  pi pi ng,  and equi pment  bel ow.   Pr ovi de separ at e 
dr ai n l i nes f or  t he uni t  dr ai n and auxi l i ar y dr ai n pans.   Tr ap dr ai n pans 
f r om t he bot t om t o ensur e compl et e pan dr ai nage.   Pr ovi de dr ai n l i nes f ul l  
s i ze of  dr ai n openi ng.   Tr aps and pi pi ng t o dr ai nage di sposal  poi nt s shal l  
conf or m t o Sect i on 22 00 00 PLUMBI NG,  GENERAL PURPOSE.

3. 4   ACCESS PANELS

Pr ovi de access panel s f or  conceal ed val ves,  cont r ol s,  damper s,  and ot her  
f i t t i ngs r equi r i ng i nspect i on and mai nt enance.

3. 5   AI R FI LTERS

Al l ow access space f or  ser vi c i ng f i l t er s.   I nst al l  f i l t er s wi t h sui t abl e 
seal i ng t o pr event  bypassi ng of  ai r .   Per f or m and document  t hat  pr oper  
I ndoor  Ai r  Qual i t y Dur i ng Const r uct i on pr ocedur es have been f ol l owed;  t hi s 
i ncl udes pr ovi di ng document at i on showi ng t hat  af t er  const r uct i on ends,  and 
pr i or  t o occupancy,  new f i l t er s wer e pr ovi ded and i nst al l ed.

3. 6   I DENTI FI CATI ON TAGS AND PLATES

Pr ovi de equi pment ,  gages,  t her momet er s,  val ves,  and cont r ol l er s wi t h t ags 
number ed and st amped f or  t hei r  use.   Pr ovi de pl at es and t ags of  br ass or
sui t abl e nonf er r ous mat er i al ,  secur el y mount ed or  at t ached.   Pr ovi de 
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mi ni mum l et t er  and numer al  s i ze of  3. 18 mm hi gh.

3. 7   FI ELD QUALI TY CONTROL

3. 7. 1   Leak Test i ng

Upon compl et i on of  i nst al l at i on of  ai r  condi t i oni ng equi pment ,  t est  
f act or y-  and f i el d- i nst al l ed r ef r i ger ant  pi pi ng wi t h an el ect r oni c- t ype 
l eak det ect or .   Use same t ype of  r ef r i ger ant  t o be pr ovi ded i n t he syst em 
f or  l eak t est i ng.   When ni t r ogen i s used t o boost  syst em pr essur e f or  
t est i ng,  ensur e t hat  i t  i s  el i mi nat ed f r om t he syst em bef or e char gi ng.  
Mi ni mum r ef r i ger ant  l eak f i el d t est  pr essur e shal l  be as speci f i ed i n 
accor dance wi t h Japanese Ref r i ger at i on Saf et y Regul at i ons 
( Ni hon- Rei t ou- Hoan- Ki soku)  f or  Japanese st andar d.  I f  l eaks ar e det ect ed at  
t i me of  i nst al l at i on or  dur i ng war r ant y per i od,  r emove t he ent i r e 
r ef r i ger ant  char ge f r om t he syst em,  cor r ect  l eaks,  and r et est  syst em.

3. 7. 2   Evacuat i on,  Dehydr at i on,  and Char gi ng

Af t er  f i el d char ged r ef r i ger ant  syst em i s f ound t o be wi t hout  l eaks or  
af t er  l eaks have been r epai r ed on f i el d- char ged and f act or y- char ged 
syst ems,  evacuat e t he syst em usi ng a r el i abl e gage and a vacuum pump 
capabl e of  pul l i ng a vacuum of  at  l east  133 Pa absol ut e.   Evacuat e syst em 
i n accor dance wi t h t he t r i pl e- evacuat i on and bl ot t er  met hod or  i n 
accor dance wi t h equi pment  manuf act ur er ' s pr i nt ed i nst r uct i ons and r echar ge 
syst em.

3. 7. 3   St ar t - Up and I ni t i al  Oper at i onal  Test s

Test  t he ai r  condi t i oni ng syst ems and syst ems component s f or  pr oper  
oper at i on.   Adj ust  saf et y and aut omat i c cont r ol  i nst r ument s as necessar y 
t o ensur e pr oper  oper at i on and sequence.   Conduct  oper at i onal  t est s f or  
not  l ess t han 8 hour s.

3. 7. 4   Per f or mance Test s

Upon compl et i on of  evacuat i on,  char gi ng,  st ar t up,  f i nal  l eak t est i ng,  and 
pr oper  adj ust ment  of  cont r ol s,  t est  t he syst ems t o demonst r at e compl i ance 
wi t h per f or mance and capaci t y r equi r ement s.   Test  syst ems f or  not  l ess 
t han 8 hour s,  r ecor d r eadi ngs hour l y.   At  t he end of  t he t est  per i od,  
aver age t he r eadi ngs,  and t he aver age shal l  be consi der ed t o be t he syst em 
per f or mance.  

3. 8   TRAI NI NG

Conduct  a t r ai ni ng cour se f or  t he oper at i ng st af f  as desi gnat ed by t he 
Cont r act i ng Of f i cer .   The t r ai ni ng per i od must  consi st  of  a t ot al  [ 8]  
[ _____]  hour s of  nor mal  wor ki ng t i me and st ar t  af t er  t he syst em i s 
f unct i onal l y compl et ed but  pr i or  t o f i nal  accept ance t est s.

a.   Submi t  a schedul e,  at  l east  [ 2]  [ _____]  weeks pr i or  t o t he dat e of  t he 
pr oposed t r ai ni ng cour se,  whi ch i dent i f i es t he dat e,  t i me,  and 
l ocat i on f or  t he t r ai ni ng.  

b.   Submi t  t he f i el d post ed i nst r uct i ons,  at  l east  [ 2]  [ _____]  weeks pr i or  
t o const r uct i on compl et i on,  i ncl udi ng equi pment  l ayout ,  wi r i ng and 
cont r ol  di agr ams,  pi pi ng,  val ves and cont r ol  sequences,  and t yped 
condensed oper at i on i nst r uct i ons.   The condensed oper at i on 
i nst r uct i ons must  i ncl ude pr event at i ve mai nt enance pr ocedur es,  met hods 
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of  checki ng t he syst em f or  nor mal  and saf e oper at i on,  and pr ocedur es 
f or  saf el y st ar t i ng and st oppi ng t he syst em.   The post ed i nst r uct i ons 
must  be f r amed under  gl ass or  l ami nat ed pl ast i c and be post ed wher e 
i ndi cat ed by t he Cont r act i ng Of f i cer .

c.   The post ed i nst r uct i ons must  cover  al l  of  t he i t ems cont ai ned i n t he 
appr oved oper at i on and mai nt enance manual s as wel l  as demonst r at i ons 
of  r out i ne mai nt enance oper at i ons.   [ Submi t  [ 6]  [ _____]  compl et e 
copi es of  an oper at i on manual  i n bound  216 by 279 bookl et s l i s t i ng 
st ep- by- st ep pr ocedur es r equi r ed f or  syst em st ar t up,  oper at i on,  
abnor mal  shut down,  emer gency shut down,  and nor mal  shut down at  l east  
[ 4]  [ _____]  weeks pr i or  t o t he f i r st  t r ai ni ng cour se.   The bookl et s 
must  i ncl ude t he manuf act ur er ' s name,  model  number ,  and par t s l i s t .   
The manual s must  i ncl ude t he manuf act ur er ' s name,  model  number ,  
ser vi ce manual ,  and a br i ef  descr i pt i on of  al l  equi pment  and t hei r  
basi c oper at i ng f eat ur es. ]

d.   Submi t  [ 6]  [ _____]  compl et e copi es of  mai nt enance manual  i n bound 216 
by 279 mm bookl et s l i s t i ng]  r out i ne mai nt enance pr ocedur es,  possi bl e 
br eakdowns and r epai r s,  and a t r oubl e shoot i ng gui de.   The manual s 
must  i ncl ude pi pi ng and equi pment  l ayout s and si mpl i f i ed wi r i ng and 
cont r ol  di agr ams of  t he syst em as i nst al l ed.   

 

3. 9   MAI NTENANCE

3. 9. 1   EXTRA MATERI ALS

Submi t  spar e par t s dat a f or  each di f f er ent  i t em of  equi pment  speci f i ed,  
af t er  appr oval  of  det ai l  dr awi ngs and not  l at er  t han [ 2]  [ _____]  mont hs 
pr i or  t o t he dat e of  benef i c i al  occupancy.   I ncl ude i n t he dat a a compl et e 
l i s t  of  par t s and suppl i es,  wi t h cur r ent  uni t  pr i ces and sour ce of  suppl y,  
a r ecommended spar e par t s l i s t  f or  1 year  of  oper at i on,  and a l i s t  of  t he 
par t s r ecommended by t he manuf act ur er  t o be r epl aced on a r out i ne basi s.

3. 9. 2   Mai nt enance Ser vi ce

Submi t  a cer t i f i ed l i s t  of  qual i f i ed per manent  ser vi ce or gani zat i ons,  
whi ch i ncl udes t hei r  addr esses and qual i f i cat i ons,  f or  suppor t  of  t he 
equi pment .   The ser vi ce or gani zat i ons must  be r easonabl y conveni ent  t o t he 
equi pment  i nst al l at i on and be abl e t o r ender  sat i sf act or y ser vi ce t o t he 
equi pment  on a r egul ar  and emer gency basi s dur i ng t he war r ant y per i od of  
t he cont r act .

 
     - -  End of  Sect i on - -
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CYBERSECURI TY FOR FACI LI TY- RELATED CONTROL SYSTEMS
11/ 17

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

AMERI CAN SOCI ETY OF HEATI NG,  REFRI GERATI NG AND AI R- CONDI TI ONI NG 
ENGI NEERS ( ASHRAE)

ASHRAE 135 ( 2016)  BACnet —A Dat a Communi cat i on 
Pr ot ocol  f or  Bui l di ng Aut omat i on and 
Cont r ol  Net wor ks

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENGI NEERS ( I EEE)

I EEE 802. 1x ( 2010)  Local  and Met r opol i t an Ar ea 
Net wor ks -  Por t  Based Net wor k Access 
Cont r ol

NATI ONAL I NSTI TUTE OF STANDARDS AND TECHNOLOGY ( NI ST)

NI ST FI PS 201- 2 ( 2013)  Per sonal  I dent i t y Ver i f i cat i on 
( PI V)  of  Feder al  Empl oyees and Cont r act or s

U. S.  DEPARTMENT OF DEFENSE ( DOD)

DODI  8551. 01 ( 2014)  Por t s,  Pr ot ocol s,   and Ser vi ces 
Management  ( PPSM)

DTM 08- 060 ( 2008)  Pol i cy on Use of  Depar t ment  of  
Def ense ( DoD)  I nf or mat i on Syst ems -  
St andar d Consent  Banner  and User  Agr eement

1. 2   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e [ f or  Cont r act or  Qual i t y 
Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When used,  a desi gnat i on 
f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he 
submi t t al  f or  t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on 
i n t he Sust ai nabi l i t y  eNot ebook,  i n conf or mance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES:

SD- 01 Pr econst r uct i on Submi t t al s

Wi r el ess Communi cat i on Request ;  G[ ,  [ _____] ]
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Devi ce Account  Lock Except i on Request ;  G[ ,  [ _____] ]

Mul t i pl e I P Connect i on Devi ce Request ;  G[ ,  [ _____] ]

Cont r act or  Comput er  Cyber secur i t y Compl i ance St at ement s;  G[ ,  
[ _____] ]

Cont r act or  Tempor ar y Net wor k Cyber secur i t y Compl i ance St at ement s;  G
[ ,  [ _____] ]

SD- 02 Shop Dr awi ngs

User  I nt er f ace Banner  Schedul e;  G[ ,  [ _____] ]

Net wor k Communi cat i on Repor t ;  G[ ,  [ _____] ]

Cyber secur i t y Ri ser  Di agr am;  G[ ,  [ _____] ]

Cont r ol  Syst em I nvent or y Repor t ;  G[ ,  [ _____] ]

Cyber secur i t y I nt er connect i on Schedul e;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

Cont r ol  Syst em Cyber secur i t y;  G[ ,  [ _____] ]

SD- 11 Cl oseout  Submi t t al s

Passwor d Summar y Repor t ;  G[ ,  [ _____] ]

Devi ce Audi t  Recor d Upl oad Sof t war e;  G[ ,  [ _____] ]

1. 3   CYBERSECURI TY DOCUMENTATI ON

[ 1. 3. 1   Cyber secur i t y I nt er connect i on Schedul e

Pr ovi de a compl et ed Cyber secur i t y I nt er connect i on Schedul e document i ng 
connect i ons bet ween t he i nst al l ed syst em and ot her  syst ems.  See At t achment  
25 05 11- A.  

] 1. 3. 2   Net wor k Communi cat i on Repor t

Pr ovi de a net wor k communi cat i on r epor t .  See At t achment  25 05 11- B.

1. 3. 3   Cont r ol  Syst em I nvent or y Repor t

Pr ovi de a Cont r ol  Syst em I nvent or y r epor t .  See At t achment  25 05 11- C.  

1. 3. 4   Cyber secur i t y Ri ser  Di agr am

Pr ovi de a Cyber secur i t y Ri ser  Di agr am.

1. 4   SOFTWARE UPDATE LI CENSI NG

I n addi t i on t o al l  ot her  l i censi ng r equi r ement s,  al l  sof t war e l i censi ng 
must  i ncl ude l i censi ng of  t he f ol l owi ng sof t war e updat es f or  a per i od [ of  
no l ess t han 5 year s] [ ___] :
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a.   Secur i t y and bug- f i x pat ches i ssued by t he sof t war e manuf act ur er .  

b.   Secur i t y pat ches t o addr ess any vul ner abi l i t y  i dent i f i ed i n t he 
Nat i onal  Vul ner abi l i t y  Dat abase at  ht t p: / / nvd. ni st . gov wi t h a Common 
Vul ner abi l i t y  Scor i ng Syst em ( CVSS)  sever i t y r at i ng of  MEDI UM or  
hi gher .

1. 5   CYBERSECURI TY DURI NG CONSTRUCTI ON

I n addi t i on t o t he cont r ol  syst em cyber secur i t y r equi r ement s i ndi cat ed i n 
t hi s sect i on,  meet  f ol l owi ng r equi r ement  t hr oughout  t he const r uct i on 
pr ocess.

1. 5. 1   Cont r act or  Comput er  Equi pment

Cont r act or  owned comput er s may be used f or  const r uct i on.   When used,  
cont r act or  comput er s must  meet  t he f ol l owi ng r equi r ement s:

1. 5. 1. 1   Oper at i ng Syst em

The oper at i ng syst em must  be an oper at i ng syst em cur r ent l y suppor t ed by 
t he manuf act ur er  of  t he oper at i ng syst em.  The oper at i ng syst em must  be 
cur r ent  on secur i t y pat ches and oper at i ng syst em manuf act ur er  r equi r ed 
updat es.  

1. 5. 1. 2   Ant i - Mal war e Sof t war e

The comput er  must  r un ant i - mal war e sof t war e f r om a r eput abl e sof t war e 
manuf act ur er .   Ant i - mal war e sof t war e must  be a ver si on cur r ent l y suppor t ed 
by t he sof t war e manuf act ur er ,  must  be cur r ent  on al l  pat ches and updat es,  
and must  use t he l at est  def i ni t i ons f i l e.   Al l  comput er s used on t hi s 
pr oj ect  must  be scanned usi ng t he i nst al l ed sof t war e at  l east  once per  day.

1. 5. 1. 3   Passwor ds and Passphr ases

The passwor ds and passphr ases f or  al l  comput er s must  be changed f r om t hei r  
def aul t  val ues.   Passwor ds must  be a mi ni mum of  ei ght  char act er s wi t h a 
mi ni mum of  one upper case l et t er ,  one l ower case l et t er ,  one number  and one 
speci al  char act er .

1. 5. 1. 4   Cont r act or  Comput er  Cyber secur i t y Compl i ance St at ement s

Pr ovi de a s i ngl e submi t t al  cont ai ni ng compl et ed Cont r act or  Comput er  
Cyber secur i t y Compl i ance St at ement s f or  each company usi ng cont r act or  
owned comput er s t hat  wi l l  be connect ed t o net wor k cont r ol l er s dur i ng 
const r uct i on.  See At t achment  25 05 11- D.

1. 5. 2   Tempor ar y I P Net wor ks

Tempor ar y cont r act or - i nst al l ed I P net wor ks may be used dur i ng 
const r uct i on.  When used,  t empor ar y cont r act or - i nst al l ed I P net wor ks must  
meet  t he f ol l owi ng r equi r ement s:

1. 5. 2. 1   Net wor k Boundar i es and Connect i ons

The net wor k must  not  ext end out si de t he pr oj ect  s i t e and must  not  connect  
t o any I P net wor k ot her  t han I P net wor ks pr ovi ded under  t hi s pr oj ect  or  
Gover nment  f ur ni shed I P net wor ks pr ovi ded f or  t hi s pur pose.   Any and al l  
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net wor k access f r om out si de t he pr oj ect  s i t e i s pr ohi bi t ed.

1. 5. 3   Gover nment  Access t o Net wor k

Gover nment  per sonnel  must  be al l owed t o have compl et e and i mmedi at e access 
t o t he net wor k at  any t i me i n or der  t o ver i f y compl i ance wi t h t hi s 
speci f i cat i on

1. 5. 4   Tempor ar y Wi r el ess I P Net wor ks

I n addi t i on t o t he ot her  r equi r ement s on t empor ar y I P net wor ks,  t empor ar y 
wi r el ess I P ( Wi Fi )  net wor ks must  not  i nt er f er e wi t h exi st i ng wi r el ess 
net wor k and must  use WPA2 secur i t y.   Net wor k names ( SSI D)  f or  wi r el ess 
net wor ks must  be changed f r om t hei r  def aul t  val ues.

1. 5. 5   Passwor ds and Passphr ases

The passwor ds and passphr ases f or  al l  net wor k devi ces and net wor k access 
must  be changed f r om t hei r  def aul t  val ues.  Passwor ds must  be a mi ni mum 8 
char act er s wi t h a mi ni mum of  one upper case l et t er ,  one l ower case l et t er ,  
one number  and one speci al  char act er .

1. 5. 6   Cont r act or  Tempor ar y Net wor k Cyber secur i t y Compl i ance St at ement s

Pr ovi de a s i ngl e submi t t al  cont ai ni ng compl et ed Cont r act or  Tempor ar y 
Net wor k Cyber secur i t y Compl i ance St at ement s f or  each company i mpl ement i ng 
a t empor ar y I P net wor k.   I f  no t empor ar y I P net wor ks wi l l  be used,  pr ovi de 
a s i ngl e copy of  t he St at ement  i ndi cat i ng t hi s.  See At t achment  25 05 11- E.

1. 6   CYBERSECURI TY DURI NG WARRANTY PERI OD

Al l  wor k per f or med on t he cont r ol  syst em af t er  accept ance must  be 
per f or med usi ng Gover nment  Fur ni shed Equi pment  or  equi pment  speci f i cal l y 
and i ndi v i dual l y appr oved by t he Gover nment .

PART 2   PRODUCTS

( NOT USED)

PART 3   EXECUTI ON

3. 1   ACCESS CONTROL REQUI REMENTS

3. 1. 1   User  Account s

[ 3. 1. 1. 1   [ _____]  Cont r ol  Syst em Devi ces

[ _____]

] 3. 1. 1. 2   Def aul t  Requi r ement s f or  Cont r ol  Syst em Devi ces

For  cont r ol  syst em devi ces wher e User  Account  r equi r ement s ar e not  
ot her wi se i ndi cat ed i n t hi s Sect i on:   

a.  Devi ces wi t h web i nt er f aces must  suppor t  user  account s ( such as 
" admi n" ,  " user  1" ,  " user  2" ) or  have t hei r  web i nt er f ace di sabl ed.
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3. 1. 2   Unsuccessf ul  Logon At t empt s

Except  f or  hi gh avai l abi l i t y  user  i nt er f aces i ndi cat ed as exempt ,  devi ces 
must  meet  t he i ndi cat ed r equi r ement s f or  handl i ng unsuccessf ul  l ogon 
at t empt s.

3. 1. 2. 1   Devi ces Suppor t i ng Account s

Devi ces whi ch MI NI MALLY suppor t  account s [ ar e not  r equi r ed t o l ock based 
on unsuccessf ul  l ogon at t empt s] [ must  l ock t he user  i nput  when [ _____]  and 
must  suppor t  unl ocki ng of  t he user  i nput  when [ _____] ] .

3. 1. 2. 2   Devi ces 

Devi ces whi ch FULLY suppor t  account s must  meet  t he f ol l owi ng 
r equi r ement s.   I f  a devi ce cannot  meet  t hese r equi r ement s,  document  devi ce 
capabi l i t i es t o pr ot ect  f r om subsequent  unsuccessf ul  l ogon at t empt s and 
pr opose al t er nat e pr ot ect i ons i n a Devi ce Account  Lock Except i on Request  
submi t t al .  Do not  i mpl ement  al t er nat e pr ot ect i on measur es wi t hout  expl i c i t  
per mi ssi on f r om t he Gover nment .

a.   I t  must  l ock t he user  account  when [ t hr ee] [ _____]  unsuccessf ul  l ogon 
at t empt s occur  wi t hi n a [ 15 mi nut e] [ _____]  i nt er val .

b.   Once an account  i s l ocked,  t he account  must  st ay l ocked unt i l  unl ocked 
by an admi ni st r at or .

c.   Once t he i ndi cat ed number  of  unsuccessf ul  l ogon at t empt s occur s,  del ay 
f ur t her  l ogon pr ompt s by 5 seconds.

3. 1. 2. 3   Hi gh Avai l abi l i t y  I nt er f aces Exempt  f r om Unsuccessf ul  Logon 
At t empt s Requi r ement s

[ Ther e ar e no hi gh avai l abi l i t y  i nt er f aces whi ch ar e exempt  f r om 
unsuccessf ul  l ogon at t empt s r equi r ement s. ] [ The f ol l owi ng hi gh avai l abi l i t y  
i nt er f aces ar e exempt  f r om unsuccessf ul  l ogon at t empt s r equi r ement s:

Hi gh Avai l abi l i t y I nt er f aces Exempt  f r om Unsuccessf ul  Logon At t empt s Requi r ement s

User  I nt er f ace Locat i on Act i on t o t ake i n l i eu of  l ocki ng scr een

[ _____] [ _____] [ _____]

[ _____] [ _____] [ _____]

[ _____] [ _____] [ _____]

]

3. 1. 3   Syst em Use Not i f i cat i on

Web i nt er f aces must  di spl ay a war ni ng banner  meet i ng t he r equi r ement s of  
DTM 08- 060.

Devi ces whi ch ar e connect ed t o a net wor k and have a user  i nt er f ace must  
di spl ay a war ni ng banner  meet i ng t he r equi r ement s of  DTM 08- 060 i f  capabl e 
of  doi ng so.  Devi ces whi ch ar e connect ed t o a net wor k and have a user  
i nt er f ace but  ar e not  capabl e of  di spl ayi ng a banner  must  have a 
per manent l y af f i xed l abel  di spl ayi ng an appr oved banner  f r om DTM 08- 060. Label s 
must  be machi ne pr i nt ed or  engr aved,  pl ast i c or  met al ,  desi gned f or  
per manent  i nst al l at i on,  must  use a f ont  no smal l er  t han 14 poi nt ,  and must  
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pr ovi de a hi gh cont r act  bet ween f ont  and backgr ound col or s.

3. 1. 3. 1   User  I nt er f ace Banner  Schedul e

Pr ovi de a User  I nt er f ace Schedul e usi ng t he f or mat  i ndi cat ed showi ng each 
user  i nt er f ace pr ovi ded and how t he i nf or mat i on banner  r equi r ement  has 
been i mpl ement ed f or  each user  i nt er f ace.

User  I nt er f ace Schedul e For mat
( wi t h sampl e ent r i es)

User  I nt er f ace 
Descr i pt i on

User  I nt er f ace 
Locat i on

Type of  User  
I nt er f ace

Banner  I mpl ement at i on

Sampl e 1 Room 1 Remot e DTM 08- 060 Banner  " A"  Di spl ayed at  
Logon

Sampl e 2 Room 2 Li mi t ed Local DTM 08- 060 Banner  " B"  on Af f i xed 
Label

Sampl e 3 Room 3 Ful l  Local DTM 08- 060 Banner  " B"  Di spl ayed on 
Scr een

3. 1. 4   Per mi t t ed Act i ons Wi t hout  I dent i f i cat i on or  Aut hent i cat i on

The cont r ol  syst em must  r equi r e i dent i f i cat i on and aut hent i cat i on bef or e 
al l owi ng any act i ons by a user  act i ng f r om a user  i nt er f ace whi ch 
MI NI MALLY or  FULLY suppor t s account s.

3. 1. 5   Wi r el ess Access

Unl ess expl i c i t l y  aut hor i zed by t he Gover nment ,  do not  use any wi r el ess 
communi cat i on.   Any devi ce wi t h wi r el ess communi cat i on capabi l i t y  i s  
consi der ed t o be usi ng wi r el ess communi cat i on,  r egar dl ess of  whet her  or  
not  t he devi ce i s act i vel y communi cat i ng wi r el essl y,  except  when wi r el ess 
communi cat i on has been physi cal l y per manent l y di sabl ed ( such as t hr ough 
t he r emoval  of  t he wi r el ess t r anscei ver ) .

3. 1. 5. 1   Wi r el ess I P Communi cat i ons

[ Unl ess speci f i cal l y appr oved and i nst al l ed i n accor dance wi t h t he pr oj ect  
s i t e r equi r ement s,  d] [ D] o not  i nst al l  wi r el ess I P net wor ks,  i ncl udi ng:   do 
not  i nst al l  a wi r el ess access poi nt ;  do not  i nst al l  or  conf i gur e an ad- hoc 
wi r el ess net wor k;  do not  i nst al l  or  conf i gur e a Wi Fi  Di r ect  communi cat i on.

When expl i c i t l y  aut hor i zed by t he Gover nment ,  wi r el ess I P communi cat i on 
may be used t o communi cat e wi t h an exi st i ng wi r el ess net wor k.

3. 1. 5. 2   Non- I P Wi r el ess Communi cat i on

When non- I P wi r el ess communi cat i on i s expl i c i t l y  aut hor i zed by t he 
Gover nment ,  use t he maxi mum l evel  of  encr ypt i on suppor t ed by t he speci f i c  
pr ot ocol  empl oyed and sel ect  s i gnal  st r engt h and r adi at ed power  t o t he 
mi ni mum necessar y f or  r el i abl e communi cat i on.
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3. 1. 5. 3   Wi r el ess Communi cat i on Request

Pr ovi de a r epor t  document i ng t he pr oposed use of  wi r el ess communi cat i on 
pr i or  t o begi nni ng const r uct i on usi ng t he Wi r el ess Communi cat i on Request  
Schedul e.  See At t achment  25 05 11- F.

3. 2   CYBERSECURI TY AUDI TI NG

3. 2. 1   Audi t  Event s,  Cont ent  of  Audi t  Recor ds,  and Audi t  Gener at i on

For  devi ces t hat  have STI G/ SRGs r el at ed t o audi t  event s,  cont ent  of  audi t  
r ecor ds or  audi t  gener at i on,  compl y wi t h t he r equi r ement s of  t hose 
STI G/ SRGs.

3. 2. 1. 1   Comput er s

For  each comput er ,  pr ovi de t he capabi l i t y  t o sel ect  audi t ed event s and t he 
cont ent  of  audi t  l ogs.   Conf i gur e comput er s t o audi t  t he i ndi cat ed event s,  
and t o r ecor d t he i ndi cat ed i nf or mat i on f or  each audi t abl e event  

3. 2. 1. 1. 1   Audi t ed Event s

Conf i gur e each comput er  t o audi t  t he f ol l owi ng event s:

a.  Successf ul  and unsuccessf ul  at t empt s t o access,  modi f y,  or  del et e 
pr i v i l eges,  secur i t y obj ect s,  secur i t y l evel s,  or  cat egor i es of  
i nf or mat i on ( e. g.  c l assi f i cat i on l evel s)

a.  Successf ul  and unsuccessf ul  l ogon at t empt s

 b.  Pr i v i l eged act i v i t i es or  ot her  syst em l evel  access

c.  St ar t i ng and endi ng t i me f or  user  access t o t he syst em

d.  Concur r ent  l ogons f r om di f f er ent  wor kst at i ons

e.  Successf ul  and unsuccessf ul  accesses t o obj ect s

f .  Al l  pr ogr am i ni t i at i ons

g.  Al l  di r ect  access t o t he i nf or mat i on syst em

h.  Al l  account  cr eat i ons,  modi f i cat i ons,  di sabl i ng,  and t er mi nat i ons

i .  Al l  ker nel  modul e l oad,  unl oad,  and r est ar t

3. 2. 1. 1. 2   Audi t  Event  I nf or mat i on To Recor d 

Conf i gur e each comput er  t o r ecor d,  f or  each audi t abl e event ,  t he f ol l owi ng 
i nf or mat i on ( wher e appl i cabl e t o t he event ) :

a.  What  t ype of  event  occur r ed

b.  When t he event  occur r ed

c.  Wher e t he event  occur r ed

d.  The sour ce of  t he event
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e.  The out come of  t he event

f .  The i dent i t y of  any i ndi v i dual s or  subj ect s associ at ed wi t h t he event

3. 2. 1. 2   For  HVAC Cont r ol  Syst em Devi ces

3. 2. 1. 2. 1   HVAC Cont r ol  Syst em Devi ces FULLY Suppor t i ng User  Account s

For  devi ces FULLY suppor t i ng account s,  pr ovi de t he capabi l i t y  t o sel ect  
audi t ed event s,  and t he cont ent s of  audi t  l ogs.   Conf i gur e devi ces t o 
audi t  t he f ol l owi ng event s:

a.  Successf ul  and unsuccessf ul  l ogon at t empt s t o t he devi ce
   

b.  St ar t i ng and endi ng t i me f or  user  access t o t he devi ce

c.  Al l  account  cr eat i ons,  modi f i cat i ons,  di sabl i ng,  and t er mi nat i ons

d.  Al l  devi ce shut down and st ar t up

Conf i gur e t he devi ce t o r ecor d f or  each event  t he f ol l owi ng i nf or mat i on 
( as appl i cabl e) :   t he t ype of  event ,  when t he event  occur r ed and t he 
i dent i t y of  any i ndi v i dual s or  subj ect s associ at ed wi t h t he event  

3. 2. 1. 2. 2   Ot her  HVAC Cont r ol  Syst em Devi ces

Ther e ar e no r equi r ement s t o per f or m audi t i ng at  HVAC f i el d devi ces t hat  
do not  FULLY suppor t  account s.

[ 3. 2. 1. 3   [ _____]  Cont r ol  Syst em Devi ces

[ _____]

] 3. 2. 1. 4   Def aul t  Requi r ement s f or  Cont r ol  Syst em Devi ces

For  cont r ol  syst em devi ces wher e Audi t  Event s,  Cont ent  of  Audi t  Recor ds,  
and Audi t  Gener at i on ar e not  ot her wi se i ndi cat ed i n t hi s Sect i on:

3. 2. 1. 4. 1   Devi ces Whi ch FULLY Suppor t  Account s

For  each devi ce whi ch FULLY suppor t s account s,  pr ovi de t he capabi l i t y  t o 
sel ect  audi t ed event s and t he cont ent  of  audi t  l ogs.   Conf i gur e devi ces t o 
audi t  t he i ndi cat ed event s,  and t o r ecor d t he i ndi cat ed i nf or mat i on f or  
each audi t abl e event

3. 2. 1. 4. 1. 1   Audi t ed Event s

Conf i gur e each devi ce t o audi t  t he f ol l owi ng event s:

a.  Successf ul  and unsuccessf ul  at t empt s t o access,  modi f y,  or  del et e 
pr i v i l eges,  secur i t y obj ect s,  secur i t y l evel s,  or  cat egor i es of  
i nf or mat i on ( e. g.  c l assi f i cat i on l evel s)

a.  Successf ul  and unsuccessf ul  l ogon at t empt s

 b.  Pr i v i l eged act i v i t i es or  ot her  syst em l evel  access

c.  St ar t i ng and endi ng t i me f or  user  access t o t he syst em
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d.  Concur r ent  l ogons f r om di f f er ent  wor kst at i ons

e.  Al l  account  cr eat i ons,  modi f i cat i ons,  di sabl i ng,  and t er mi nat i ons

f .  Al l  ker nel  modul e l oad,  unl oad,  and r est ar t

3. 2. 1. 4. 1. 2   Audi t  Event  I nf or mat i on To Recor d 

Conf i gur e each comput er  t o r ecor d,  f or  each audi t abl e event ,  t he f ol l owi ng 
i nf or mat i on ( wher e appl i cabl e t o t he event ) :

a.  what  t ype of  event  occur r ed

b.  when t he event  occur r ed

c.  wher e t he event  occur r ed

d.  t he sour ce of  t he event

e.  t he out come of  t he event

f .  t he i dent i t y of  any i ndi v i dual s or  subj ect s associ at ed wi t h t he event

3. 2. 1. 4. 2   Devi ces Whi ch Do Not  FULLY Suppor t  Account s

For  each Devi ce whi ch does not  FULLY suppor t  account s conf i gur e t he devi ce 
t o audi t  al l  devi ce shut down and st ar t up event s and t o r ecor d f or  each 
event  t he t ype of  event  and when t he event  occur r ed.

3. 2. 2   Audi t  St or age Capaci t y and Audi t  Upl oad

{ For  Ref er ence Onl y:   Thi s subpar t  ( and i t s subpar t s)  r el at es t o AU- 4;  
CCI - 001848,  CCI - 001849}

a.   For  devi ces t hat  have STI G/ SRGs r el at ed t o audi t  st or age capaci t y 
( CCI - 001848 or  CCI - 001849)  compl y wi t h t he r equi r ement s of  t hose 
STI G/ SRGs.

b.   For  non- comput er  cont r ol  syst em devi ces capabl e of  gener at i ng audi t  
r ecor ds,  pr ovi de [ 60] [ _____]  days wor t h of  secur e l ocal  st or age,  
assumi ng [ 10] [ _____]  audi t abl e event s per  day. [   

c.   For  comput er s,  pr ovi de st or age f or  at  l east  [ _____]  audi t  r ecor ds. ]

3. 2. 2. 1   Devi ce Audi t  Recor d Upl oad Sof t war e

For  each non- comput er  devi ce r equi r ed t o audi t  event s,  pr ovi de,  and 
l i cense t o t he Gover nment ,  sof t war e i mpl ement i ng a secur e mechani sm of  
upl oadi ng audi t  r ecor ds f r om t he devi ce t o a comput er  and of  expor t i ng t he 
upl oaded audi t  r ecor ds as a [ Mi cr osof t  Excel  f i l e] [ comma separ at ed val ue 
t ext  f i l e] [ Mi cr osof t  Excel  f i l e or  comma separ at ed val ue t ext  
f i l e] [ _____] .   Wher e di f f er ent  devi ces use di f f er ent  sof t war e,  pr ovi de 
sof t war e of  each t ype r equi r ed t o upl oad audi t  l ogs f r om al l  devi ces.

[ I nst al l  devi ce audi t  r ecor d upl oad sof t war e on t he f ur ni shed f r ont  end 
comput er  i n [ _____] .   ] [ I nst al l  devi ce audi t  r ecor d upl oad sof t war e on 
[ _____] .   ] Submi t  copi es of  devi ce audi t  r ecor d upl oad sof t war e.   I f  t her e 
ar e no non- comput er  devi ces r equi r i ng audi t i ng,  pr ovi de a document  st at i ng 
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t hi s i n l i eu of  t hi s submi t t al .

3. 2. 3   Response t o Audi t  Pr ocessi ng Fai l ur es

{ For  Ref er ence Onl y:   Thi s subpar t  ( and i t s subpar t s)  r el at es t o AU- 5;  
CCI - 000139,  CCI - 000140,  CCI - 001490} .

Fr ont  end comput er s associ at ed wi t h audi t i ng must ,  i n t he case of  a 
f ai l ur e i n t he audi t i ng syst em,  not i f y [ _____]  v i a [ e- mai l ] [ _____] .   I n 
case of  an audi t  f ai l ur e,  i f  possi bl e,  cont i nue t o col l ect  audi t  r ecor ds 
by [ over wr i t i ng exi st i ng audi t  r ecor ds] [ _____] .

3. 2. 4   Ti me St amps

3. 2. 4. 1   Comput er s

Comput er s gener at i ng audi t  r ecor ds must  have i nt er nal  c l ocks capabl e of  
pr ovi di ng t i me wi t h a r esol ut i on of  1 second.   Cl ocks must  not  dr i f t  mor e 
t han 10 seconds per  day.

Conf i gur e t he syst em so t hat  each comput er  gener at i ng audi t  r ecor ds 
mai nt ai ns accur at e t i me t o wi t hi n 1 second.

3. 2. 4. 2   For  HVAC Cont r ol  Syst em Devi ces

[ Ti me st amp r equi r ement s f or  HVAC Cont r ol  Syst ems ar e as i ndi cat ed i n t he 
HVAC Cont r ol  Syst em speci f i cat i ons. ] [ Devi ces gener at i ng audi t  r ecor ds must  
have i nt er nal  c l ocks capabl e of  pr ovi di ng t i me wi t h a r esol ut i on of  1 
second.   Cl ocks cannot  dr i f t  mor e t han 10 seconds per  day.   Conf i gur e t he 
syst em so t hat  each devi ce gener at i ng audi t  r ecor ds mai nt ai ns accur at e 
t i me t o wi t hi n 1 second. ]

[ 3. 2. 4. 3   [ _____]  Cont r ol  Syst em Devi ces

[ _____] [ Ti me st amp r equi r ement s f or  [ _____]  Cont r ol  Syst ems ar e as 
i ndi cat ed i n t he Cont r ol  Syst em speci f i cat i ons. ] [ Devi ces gener at i ng audi t  
r ecor ds must  have i nt er nal  c l ocks capabl e of  pr ovi di ng t i me wi t h a 
r esol ut i on of  1 second.   Cl ocks cannot  dr i f t  mor e t han 10 seconds per  day.  
Conf i gur e t he syst em so t hat  each devi ce gener at i ng audi t  r ecor ds 
mai nt ai ns accur at e t i me t o wi t hi n 1 second. ]

] 3. 2. 4. 4   Def aul t  Requi r ement s f or  Cont r ol  Syst em Devi ces

 For  cont r ol  syst em devi ces wher e Ti me St amps r equi r ement s ar e not  
ot her wi se i ndi cat ed i n t hi s Sect i on:   Devi ces gener at i ng audi t  r ecor ds 
must  have i nt er nal  c l ocks capabl e of  pr ovi di ng t i me wi t h a r esol ut i on of  1 
second.   Cl ocks must  not  dr i f t  mor e t han 10 seconds per  day.   Conf i gur e 
t he syst em so t hat  each devi ce gener at i ng audi t  r ecor ds mai nt ai ns accur at e 
t i me t o wi t hi n 1 second.

3. 3   REQUI REMENTS FOR LEAST FUNCTI ONALI TY

For  devi ces t hat  have a STI G or  SRG r el at ed t o Requi r ement s f or  Least  
Funct i onal i t y ( such as conf i gur at i on set t i ngs and por t  and devi ce I / O 
access f or  l east  f unct i onal i t y) ,  i nst al l  and conf i gur e t he devi ce i n 
accor dance wi t h t hat  STI G or  SRGs.

For  HVAC Cont r ol  Syst ems:  Do not  pr ovi de devi ces wi t h user  i nt er f aces 
wher e one was not  r equi r ed.   Do not  use a net wor ked sensor  or  act uat or  
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wher e a non- net wor ked sensor  or  act uat or  woul d suf f i ce.  

For  Ot her  Cont r ol  Syst ems:  [ Do not  pr ovi de devi ces wi t h user  i nt er f aces 
wher e one was not  r equi r ed. ]   [ Do not  use a net wor ked sensor  or  act uat or  
wher e a non- net wor ked sensor  or  act uat or  woul d suf f i ce. ]

3. 3. 1   Non- I P Cont r ol  Net wor ks

When cont r ol  syst em speci f i cat i ons r equi r e par t i cul ar  communi cat i on 
pr ot ocol s,  use onl y t hose communi cat i on pr ot ocol s and onl y as speci f i ed.   
Do not  i mpl ement  any ot her  communi cat i on pr ot ocol ,  or  use any pr ot ocol  on 
por t s ot her  t han t hose speci f i ed.

When cont r ol  syst em speci f i cat i ons do not  i ndi cat e r equi r ement s f or  
communi cat i on pr ot ocol s,  use onl y t hose pr ot ocol s r equi r ed f or  oper at i on 
of  t he syst em as speci f i ed.

3. 3. 2   I P Cont r ol  Net wor ks

Do not  use nonsecur e f unct i ons,  por t s,  pr ot ocol s and ser vi ces as def i ned 
i n DODI  8551. 01 unl ess t hose por t s,  pr ot ocol s and ser vi ces ar e 
speci f i cal l y r equi r ed by t he cont r ol  syst em speci f i cat i ons or  ot her wi se 
speci f i cal l y aut hor i zed by t he Gover nment .   Do not  use por t s,  pr ot ocol s 
and ser vi ces t hat  ar e not  speci f i ed i n t he cont r ol  syst em speci f i cat i ons 
or  r equi r ed f or  oper at i on of  t he cont r ol  syst em.

3. 4   SAFE MODE AND FAI L SAFE OPERATI ON

For  al l  cont r ol  syst em component s wi t h an appl i cabl e STI G or  SRG,  
conf i gur e t he component  i n accor dance wi t h al l  appl i cabl e STI Gs and SRGs.

3. 5   I DENTI FI CATI ON AND AUTHENTI CATI ON

3. 5. 1   User  I dent i f i cat i on and Aut hent i cat i on

{ For  Ref er ence Onl y:   Thi s subpar t  ( and i t s subpar t s)  r el at es t o 
I A- 2, ( 1) , ( 12) ;  CCI - 000764,  CCI - 000765,  CCI - 001953,  CCI - 001954}

a.   Devi ces t hat  FULLY suppor t  account s must  uni quel y i dent i f y and 
aut hent i cat e or gani zat i onal  user s.   

b.   Devi ces whi ch al l ow net wor k access t o pr i v i l eged account s must  
i mpl ement  mul t i f act or  aut hent i cat i on f or  net wor k access t o pr i v i l eged 
account s.

3. 5. 1. 1   HVAC Cont r ol  Syst ems Devi ces

I dent i f i cat i on and Aut hent i cat i on f or  net wor k access t o pr i v i l eged 
account s must  be i mpl ement ed by ei t her  accept i ng and el ect r oni cal l y ver i f y 
Per sonal  I dent i t y Ver i f i cat i on ( PI V)  cr edent i al s or  i nher i t i ng 
i dent i f i cat i on and aut hent i cat i on f r om t he oper at i ng syst em.

3. 5. 1. 2   El ect r oni c Secur i t y Syst em Devi ces

I dent i f i cat i on and Aut hent i cat i on f or  net wor k access t o pr i v i l eged 
account s must  be i mpl ement ed by [ accept i ng and el ect r oni cal l y ver i f y i ng 
Per sonal  I dent i t y Ver i f i cat i on ( PI V)  cr edent i al s] [ or ] [ i nher i t i ng 
i dent i f i cat i on and aut hent i cat i on f r om t he oper at i ng syst em] [ or ] [ _____] .
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[ 3. 5. 1. 3   [ _____]  Cont r ol  Syst em Devi ces

[ _____]

] 3. 5. 1. 4   Def aul t  Requi r ement s f or  Cont r ol  Syst em Devi ces

For  cont r ol  syst em devi ces wher e User  I dent i f i cat i on and Aut hent i cat i on 
r equi r ement s ar e not  ot her wi se i ndi cat ed i n t hi s Sect i on,  User  
I dent i f i cat i on and Aut hent i cat i on f or  net wor k access t o pr i v i l eged 
account s must  be i mpl ement ed by [ accept i ng and el ect r oni cal l y ver i f y 
Per sonal  I dent i t y Ver i f i cat i on ( PI V)  cr edent i al s] [ or ] [ i nher i t i ng 
i dent i f i cat i on and aut hent i cat i on f r om t he oper at i ng syst em] [ or ] [ _____] .

3. 5. 2   Aut hent i cat or  Management

3. 5. 2. 1   Aut hent i cat i on Type

3. 5. 2. 1. 1   For  HVAC Cont r ol  Syst em Devi ces

Unl ess ot her wi se i ndi cat ed:

a.  Sof t war e whi ch FULLY suppor t s account s and whi ch r uns on a comput er  
must  use [ passwor d- based aut hent i cat i on or  har dwar e t oken- based 
aut hent i cat i on] [ passwor d- based aut hent i cat i on] [ har dwar e t oken- based 
aut hent i cat i on] .

b.  Ot her  devi ces whi ch FULLY suppor t  account s must  use passwor d- based 
aut hent i cat i on.

c.  Devi ces MI NI MALLY suppor t i ng account s must  use passwor d- based 
aut hent i cat i on.

[ 3. 5. 2. 1. 2   [ _____]  Cont r ol  Syst em Devi ces

[ _____]

] 3. 5. 2. 1. 3   Def aul t  Requi r ement s f or  Cont r ol  Syst em Devi ces

For  cont r ol  syst em devi ces wher e Aut hent i cat i on Type r equi r ement s ar e not  
ot her wi se i ndi cat ed i n t hi s Sect i on:

a.  Sof t war e whi ch FULLY suppor t s account s and whi ch r uns on a comput er  
must  use [ passwor d- based aut hent i cat i on or  har dwar e t oken- based 
aut hent i cat i on] [ passwor d- based aut hent i cat i on] [ har dwar e t oken- based 
aut hent i cat i on] .

b.  Ot her  devi ces whi ch FULLY suppor t  account s must  use [ ei t her  
passwor d- based aut hent i cat i on or  har dwar e t oken- based 
aut hent i cat i on] [ passwor d- based aut hent i cat i on] [ har dwar e t oken- based 
aut hent i cat i on] .

c.  Devi ces MI NI MALLY suppor t i ng account s must  use [ ei t her  passwor d- based 
aut hent i cat i on or  har dwar e t oken- based aut hent i cat i on] [ passwor d- based 
aut hent i cat i on] [ har dwar e t oken- based aut hent i cat i on] .

3. 5. 2. 2   Passwor d- Based Aut hent i cat i on Requi r ement s

3. 5. 2. 2. 1   Passwor ds f or  Comput er s
Al l  comput er s suppor t i ng passwor d- based aut hent i cat i on must  enf or ce t he 

SECTI ON 25 05 11  Page 12



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

f ol l owi ng r equi r ement s:

a.  Mi ni mum passwor d l engt h of  12 char act er s

b.  Passwor d must  cont ai n at  l east  one upper case char act er .

c.  Passwor d must  cont ai n at  l east  one l ower case char act er .

d.  Passwor d must  cont ai n at  l east  one numer i c char act er .

e.  Passwor d must  cont ai n at  l east  one speci al  char act er .

f .  Passwor d must  have a mi ni mum l i f et i me of  24 hour s.

g.  Passwor d must  have a maxi mum l i f et i me of  60 days.  When passwor ds 
expi r e,  pr ompt  user s t o change passwor ds.   Do no l ock account s due t o 
expi r ed passwor ds.

h.  Passwor d must  di f f er  f r om pr evi ous f i ve passwor ds,  wher e di f f er  i s  
def i ned as changi ng at  l east  50 per cent  of  t he char act er s.

i .  Passwor ds must  be cr ypt ogr aphi cal l y pr ot ect ed dur i ng st or age and 
t r ansmi ssi on.

3. 5. 2. 2. 2   Passwor ds f or  Non- Comput er  Devi ces FULLY Suppor t i ng Account s

Al l  non- comput er  devi ces FULLY suppor t i ng account s and suppor t i ng 
passwor d- based aut hent i cat i on must  enf or ce t he f ol l owi ng r equi r ement s:

a.  Mi ni mum passwor d l engt h of  t wel ve ( 12)  char act er s

b.  Passwor d must  cont ai n at  l east  one upper case char act er .

c.  Passwor d must  cont ai n at  l east  one l ower case char act er .

d.  Passwor d must  cont ai n at  l east  one numer i c char act er .

e.  Passwor d must  cont ai n at  l east  one speci al  char act er .

f .  Passwor d must  have a maxi mum l i f et i me of  s i xt y ( 60)  days.  When 
passwor ds expi r e,  pr ompt  user s t o change passwor ds.   Do no l ock 
account s due t o expi r ed passwor ds.

g.  Passwor d must  di f f er  f r om pr evi ous f i ve ( 5)  passwor ds,  wher e di f f er  i s  
def i ned as changi ng at  l east  f i f t y  per cent  of  t he char act er s.

h.  Passwor ds must  be cr ypt ogr aphi cal l y pr ot ect ed dur i ng st or age and 
t r ansmi ssi on.

3. 5. 2. 2. 3   Passwor ds f or  Web I nt er f aces
Passwor ds f or  connect i ng t o a web i nt er f ace suppor t i ng passwor d- based 
aut hent i cat i on must  enf or ce t he f ol l owi ng r equi r ement s:

a.  Mi ni mum passwor d l engt h of  12 char act er s

b.  Passwor d must  cont ai n at  l east  one upper case char act er .

c.  Passwor d must  cont ai n at  l east  one l ower case char act er .
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d.  Passwor d must  cont ai n at  l east  one numer i c char act er .

e.  Passwor d must  cont ai n at  l east  one speci al  char act er .

f .  Passwor d must  have a maxi mum l i f et i me of  60 days.  When passwor ds 
expi r e,  pr ompt  user s t o change passwor ds.   Do no l ock account s due t o 
expi r ed passwor ds.

g.  Passwor d must  di f f er  f r om pr evi ous f i ve passwor ds,  wher e di f f er  i s  
def i ned as changi ng at  l east  50 per cent  of  t he char act er s.

h.  Passwor ds must  be cr ypt ogr aphi cal l y pr ot ect ed dur i ng st or age and 
t r ansmi ssi on.

3. 5. 2. 2. 4   Passwor ds f or  Devi ces Mi ni mal l y Suppor t i ng Account s

Devi ces mi ni mal l y suppor t i ng account s must  suppor t  passwor ds wi t h a 
mi ni mum l engt h of  [ f our ] [ _____]  char act er s.

3. 5. 2. 2. 5   Passwor d Conf i gur at i on and Repor t i ng

For  al l  devi ces wi t h a passwor d,  change t he passwor d f r om t he def aul t  
passwor d.   Coor di nat e sel ect i on of  passwor ds wi t h [ _____] .   Do not  use t he 
same passwor d f or  mor e t han one devi ce unl ess speci f i cal l y i nst r uct ed t o 
do so.   Pr ovi de a Passwor d Summar y Repor t  document i ng t he passwor d f or  
each devi ce and descr i bi ng t he pr ocedur e t o change t he passwor d f or  each 
devi ce.

Do not  pr ovi de t he Passwor d Summar y Repor t  i n el ect r oni c f or mat .   Pr ovi de 
[ t wo] [ _____]  har dcopi es of  t he Passwor d Summar y Repor t ,  each copy i n i t s 
own seal ed envel ope.

3. 5. 2. 3   Har dwar e Token- Based Aut hent i cat i on Requi r ement s

Devi ces suppor t i ng har dwar e t oken- based aut hent i cat i on must  use Per sonal  
I dent i t y Ver i f i cat i on ( PI V)  cr edent i al s f or  t he har dwar e t oken.

3. 5. 3   Aut hent i cat or  Feedback

{ For  Ref er ence Onl y:   Thi s subpar t  r el at es t o I A- 6;  CCI - 000206}

Devi ces must  never  show aut hent i cat i on i nf or mat i on,  i ncl udi ng passwor ds,  
on a di spl ay.   Devi ces t hat  moment ar i l y  di spl ay a char act er  as i t  i s  
ent er ed,  and t hen obscur e t he char act er ,  ar e accept abl e.   For  devi ces t hat  
have STI Gs or  SRGs r el at ed t o obscur i ng of  aut hent i cat or  f eedback 
( CCI - 000206) ,  compl y wi t h t he r equi r ement s of  t hose STI GS/ SRGs.

3. 5. 4   Devi ce I dent i f i cat i on and Aut hent i cat i on
                                                

Al l  comput er s must  use I EEE 802. 1x f or  aut hent i cat i on t o t he net wor k.   Al l  
web ser ver s r unni ng on comput er s must  use HTTPS[  and must  i mpl ement  HTTPS 
usi ng web ser ver  cer t i f i cat es obt ai ned f r om [ _____] ] . [   When wi r el ess I P 
devi ces ar e per mi t t ed,  t hey must  use [ _____]  f or  aut hent i cat i on. ]

3. 5. 4. 1   For  HVAC Cont r ol  Syst em Devi ces

Devi ces usi ng Fox Pr ot ocol  must  use HTTPS[  usi ng a web ser ver  cer t i f i cat e 
obt ai ned f r om [ _____] ] .   [ Devi ces usi ng Fox Pr ot ocol   must  suppor t  
I EEE 802. 1x.   ] [ Devi ces usi ng Et her net  must  suppor t  I EEE 802. 1x.   
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] [ Devi ces usi ng BACnet  must  suppor t  Net wor k Secur i t y as speci f i ed i n 
Cl ause 24 of  ASHRAE 135. ]

[ 3. 5. 4. 2   [ _____]  Cont r ol  Syst em Devi ces

[ _____]

] 3. 5. 4. 3   Def aul t  Requi r ement s f or  Cont r ol  Syst em Devi ces

For  cont r ol  syst em devi ces wher e Devi ce I dent i f i cat i on and Aut hent i cat i on 
r equi r ement s ar e not  ot her wi se i ndi cat ed i n t hi s Sect i on:  [ Devi ces usi ng 
Et her net  must  suppor t  I EEE 802. 1x.   ] Devi ces usi ng HTTP as a cont r ol  
pr ot ocol  must  use HTTPS[  usi ng a web ser ver  cer t i f i cat e obt ai ned f r om 
[ _____] ]  i nst ead.

3. 5. 5   Cr ypt ogr aphi c Modul e Aut hent i cat i on

{ For  Ref er ence Onl y:   Thi s subpar t  ( and i t s subpar t s)  r el at es t o I A- 7;  
CCI - 000803}

For  devi ces t hat  have STI G/ SRGs r el at ed t o cr ypt ogr aphi c modul e 
aut hent i cat i on ( CCI - 000803) ,  compl y wi t h t he r equi r ement s of  t hose 
STI G/ SRGs.

3. 6   EMERGENCY POWER

[ Emer gency power  i s speci f i ed i n t he cont r ol  syst em and equi pment  
speci f i cat i ons. ] [ _____]

3. 7   DURABI LI TY TO VULNERABI LI TY SCANNI NG

Al l  I P devi ces must  be scannabl e,  such t hat  t he devi ce can be scanned by 
i ndust r y st andar d I P net wor k scanni ng ut i l i t i es wi t hout  har m t o t he 
devi ce,  appl i cat i on,  or  f unct i onal i t y.   

[ Comput er s must  r espond t o scans f r om [ _____]  by r espondi ng wi t h a 
[ _____] .   ] For  cont r ol  syst em devi ces ot her  t han comput er s:

3. 7. 1   HVAC Cont r ol  Syst em Devi ces Ot her  Than Comput er s

HVAC cont r ol  syst em devi ces ot her  t han comput er s ar e not  r equi r ed t o 
r espond t o scans.   

[ 3. 7. 2   [ _____]  Cont r ol  Syst em Devi ces Ot her  Than Comput er s

[ _____]  cont r ol  syst em devi ces ot her  t han comput er s [ must  r espond t o scans 
f r om [ _____]  by r espondi ng wi t h a [ _____] ] [ ar e not  r equi r ed t o r espond t o 
scans] .

] 3. 7. 3   Def aul t  Requi r ement s f or  Cont r ol  Syst em Devi ces

Non- comput er  cont r ol  syst em devi ces wher e Dur abi l i t y  t o Vul ner abi l i t y  
Scanni ng r equi r ement s ar e not  ot her wi se i ndi cat ed i n t hi s Sect i on [ must  
r espond t o scans f r om [ _____]  by r espondi ng wi t h a [ _____] ] [ ar e not  
r equi r ed t o r espond t o scans] .

3. 8   FI PS 201- 2 REQUI REMENT

{ For  Ref er ence Onl y:   Thi s subpar t  ( and i t s subpar t s)  r el at es t o SA- 4 
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( 10) ;  CCI - 003116}

Devi ces i n t he f ol l owi ng syst ems whi ch i mpl ement  PI V must  be on t he 
NI ST FI PS 201- 2 appr oved pr oduct  l i s t :   [ NONE] [ el ect r oni c secur i t y 
syst ems( ESS) ] [ _____] .

3. 9   DEVI CES WI TH CONNECTI ON TO MULTI PLE I P NETWORKS

Except  f or  Et her net  swi t ches,  do not  use mor e t han one physi cal  connect i on 
t o I P net wor ks on t he same devi ce unl ess doi ng so i s bot h r equi r ed by t he 
pr oj ect  speci f i cat i ons and t he speci f i c  appl i cat i on i s appr oved.   I f  a 
devi ce wi t h mul t i pl e I P connect i ons i s r equi r ed,  pr ovi de a Mul t i pl e I P 
Connect i on Devi ce Request  usi ng t he Mul t i pl e I P Connect i on Devi ce Request  
Schedul e t o r equest  appr oval  f or  each devi ce.

3. 10   SYSTEM AND COMMUNI CATI ON PROTECTI ON

3. 10. 1   Deni al  of  Ser vi ce Pr ot ect i on,  Pr ocess I sol at i on and Boundar y 
Pr ot ect i on

To t he gr eat est  ext ent  pr act i cal ,  i mpl ement  cont r ol  l ogi c i n non- comput er  
har dwar e and wi t hout  r el i ance on t he net wor k.

[ 3. 10. 2   Cr ypt ogr aphi c Pr ot ect i on

For  devi ces t hat  have STI G/ SRGs r el at ed t o cr ypt ogr aphi c pr ot ect i on 
( CCI - 002450) ,  compl y wi t h t he r equi r ement s of  t hose STI G/ SRGs.   Ensur e 
t hat  [ al l ] [ I P] [ _____]  net wor k t r af f i c  i s  encr ypt ed usi ng NSA- appr oved 
cr ypt ogr aphy;  pr ovi s i on of  di gi t al  s i gnat ur es and hashi ng,  and 
FI PS- val i dat ed cr ypt ogr aphy.

] 3. 11   SYSTEM AND I NTEGRATI ON I NTEGRI TY

3. 11. 1   Mal i c i ous Code Pr ot ect i on

For  al l  comput er s i nst al l ed under  t hi s pr oj ect ,  i nst al l  and conf i gur e 
mal war e pr ot ect i on sof t war e i n accor dance wi t h t he r el evant  STI Gs.

[ 3. 11. 2   I nf or mat i on Syst em Moni t or i ng

[ _____]

] 3. 12   FI ELD QUALI TY CONTROL

3. 12. 1   Test s

I n addi t i on t o t est i ng and t est i ng suppor t  r equi r ed by ot her  Sect i ons,  
pr ovi de a mi ni mum of  [ _____]  hour s of  t echni cal  suppor t  f or  cyber secur i t y 
t est i ng of  cont r ol  syst ems.

        - -  End of  Sect i on - -
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Contractor Computer Cybersecurity Compliance Statement 

Number of contractor-owned computers used during construction:   ____ 

For each contractor-owned computer, list the make and model of the device, the device serial number, the 
operating system version, and the anti-malware software version.  Attach additional sheets if required to 
document all computers.   

Number of additional sheets attached:_________ 

Make/Model Serial Number(s) Operating System 
Type and Version 

Anti-Malware Software 
Type and Version 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

I hereby certify that: 
• The information provided above is accurate as of the date this document is signed
• All computers listed will be provided any and all patches and updates released during the period of

construction
• The computers listed above will be scanned by Anti-Malware software at least once per day during

the period of construction.
• Passwords for computers have been changed from defaults

Signature: ___________________________________ Date: _______________ 

Completed By: 

Name: _________________________ 

Position Title:   ________________________ 

Company:   ________________________ 

JAPAN EDITED SPECIFICATIONS 
SEPTEMBER 2024 JES 1.6
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Contractor Temporary Network Cybersecurity Compliance Statement 

Check ONE: Temporary IP networks  (__) WILL  or  (__) WILL NOT be used 

Check ONE: Temporary Wireless IP networks (__) WILL  or  (__) WILL NOT be used 

I hereby certify that: 
• Temporary IP networks will not connect to any other IP network.
• Temporary IP networks will not extend outside the project site.
• Temporary Wireless IP networks will use WPA2 encryption.
• There will be NO off-site access of any kind to temporary networks.
• Passwords for network hardware and network access have been changed from defaults.

Signature: ___________________________________ Date: _______________ 

Completed By: 

Name: _________________________ 

Position Title:   ________________________ 

Company:   ________________________ 

JAPAN EDITED SPECIFICATIONS 
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JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

SECTI ON 26 05 48. 00 10

SEI SMI C PROTECTI ON FOR ELECTRI CAL EQUI PMENT
10/ 07

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

AMERI CAN I NSTI TUTE OF STEEL CONSTRUCTI ON ( AI SC)

AI SC 325 ( 2017)  St eel  Const r uct i on Manual

ASTM I NTERNATI ONAL ( ASTM)

ASTM E580/ E580M ( 2020)  St andar d Pr act i ce f or  I nst al l at i on 
of  Cei l i ng Suspensi on Syst ems f or  
Acoust i cal  Ti l e and Lay- i n Panel s i n Ar eas 
Subj ect  t o Ear t hquake Gr ound Mot i ons

ARCHI TECTURAL I NSTI TUTE OF JAPAN ( AI J)

JASS 6 ( 2015)  St r uct ur al  St eel wor k Speci f i cat i on 
f or  Bui l di ng Const r uct i on

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S C 8105- 2 Ser i es Lumi nai r es:  Par t i cul ar  Requi r ement s f or  
Saf et y

U. S.  DEPARTMENT OF DEFENSE ( DOD)

UFC 3- 301- 01 ( 2023;  wi t h Change 1,  2023)  St r uct ur al  
Engi neer i ng

UNDERWRI TERS LABORATORI ES ( UL)

UL 1598 ( 2021;  Repr i nt  Jun 2021)  Lumi nai r es

1. 2   SYSTEM DESCRI PTI ON

1. 2. 1   Gener al  Requi r ement s

The r equi r ement s f or  sei smi c pr ot ect i on measur es descr i bed i n t hi s sect i on 
shal l  be appl i ed t o t he el ect r i cal  equi pment  and syst ems l i s t ed bel ow.   
St r uct ur al  r equi r ement s shal l  be i n accor dance wi t h Sect i on 13 48 73 
SEI SMI C CONTROL FOR MECHANI CAL EQUI PMENT.

1. 2. 2   El ect r i cal  Equi pment

El ect r i cal  equi pment  shal l  i ncl ude t he f ol l owi ng i t ems t o t he ext ent  
r equi r ed on t he dr awi ngs or  i n ot her  sect i ons of  t hese speci f i cat i ons:
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Cont r ol  Panel s Ai r  Handl i ng Uni t s

Pumps wi t h Mot or s Swi t chgear

Li ght  Fi xt ur es Uni t  Subst at i ons

Mot or  Cont r ol  Cent er s Tr ansf or mer s

Swi t chboar ds ( Fl oor  Mount ed) St or age Racks

Sol ar  Heat i ng Uni t s [ _____]

1. 2. 3   El ect r i cal  Syst ems

The f ol l owi ng el ect r i cal  syst ems shal l  be i nst al l ed as r equi r ed on t he 
dr awi ngs and ot her  sect i ons of  t hese speci f i cat i ons and shal l  be 
sei smi cal l y pr ot ect ed i n accor dance wi t h t hi s speci f i cat i on:   [ _____]

1. 2. 4   Cont r act or  Desi gned Br aci ng

Submi t  copi es of  t he Desi gn Cal cul at i ons wi t h t he Dr awi ngs.   Cal cul at i ons 
shal l  be appr oved,  cer t i f i ed,  st amped and si gned by a Regi st er ed 
Pr of essi onal  Engi neer .   Cal cul at i ons shal l  ver i f y t he capabi l i t y  of  
st r uct ur al  member s t o whi ch br aci ng i s at t ached f or  car r y i ng t he l oad f r om 
t he br ace.   Desi gn t he br aci ng i n accor dance wi t h UFC 3- 301- 01 and 
addi t i onal  dat a f ur ni shed by t he Cont r act i ng Of f i cer .   Resi st ance t o 
l at er al  f or ces i nduced by ear t hquakes shal l  be accompl i shed wi t hout  
consi der at i on of  f r i c t i on r esul t i ng f r om gr avi t y l oads.   UFC 3- 301- 01 uses 
par amet er s f or  t he bui l di ng,  not  f or  t he equi pment  i n t he bui l di ng;  
t her ef or e,  cor r espondi ng adj ust ment s t o t he f or mul as shal l  be r equi r ed.   
Loadi ngs det er mi ned usi ng UFC 3- 301- 01 ar e based on st r engt h desi gn;  
t her ef or e,  AI SC 325 or  JASS 6 shal l  be used f or  t he desi gn.   Devel op t he 
br aci ng f or  t he f ol l owi ng el ect r i cal  equi pment  and syst ems:   [ _____] .

1. 2. 5   Condui t s Requi r i ng No Speci al  Sei smi c Rest r ai nt s

Sei smi c r est r ai nt s may be omi t t ed f r om el ect r i cal  condui t  l ess t han 64 mm 
t r ade si ze and [ _____] .   Al l  ot her  i nt er i or  condui t ,  shal l  be sei smi cal l y 
pr ot ect ed as speci f i ed.

1. 3   EQUI PMENT REQUI REMENTS

Submi t  det ai l  dr awi ngs al ong wi t h cat al og cut s,  t empl at es,  and er ect i on 
and i nst al l at i on det ai l s,  as appr opr i at e,  f or  t he i t ems l i s t ed.   
Submi t t al s shal l  be compl et e i n det ai l ,  i ndi cat i ng t hi ckness,  t ype,  gr ade,  
c l ass of  met al ,  and di mensi ons;  and shal l  show const r uct i on det ai l s,  
r ei nf or cement ,  anchor age,  and i nst al l at i on wi t h r el at i on t o t he bui l di ng 
const r uct i on.   Submi t  copi es of  t he desi gn cal cul at i ons wi t h t he det ai l  
dr awi ngs.   Cal cul at i ons shal l  be st amped by a r egi st er ed engi neer  and 
shal l  ver i f y t he capabi l i t y  of  st r uct ur al  member s t o whi ch br aci ng i s 
at t ached f or  car r y i ng t he l oad f r om t he br ace.

1. 3. 1   Ri gi dl y Mount ed Equi pment

The f ol l owi ng speci f i c  i t ems of  equi pment :   [ _____]  t o be f ur ni shed under  
t hi s cont r act  shal l  be const r uct ed and assembl ed t o wi t hst and t he sei smi c 
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f or ces speci f i ed i n UFC 3- 301- 01.   Each i t em of  r i gi d el ect r i cal  equi pment  
shal l  be ent i r el y l ocat ed and r i gi dl y at t ached on one si de onl y of  a 
bui l di ng expansi on j oi nt .   Pi pi ng,  el ect r i cal  condui t ,  et c. ,  whi ch cr oss 
t he expansi on j oi nt  shal l  be pr ovi ded wi t h f l exi bl e j oi nt s t hat  ar e 
capabl e of  accommodat i ng di spl acement s equal  t o t he f ul l  wi dt h of  t he 
j oi nt  i n bot h or t hogonal  di r ect i ons.

Engi ne- Gener at or s
Subst at i ons
Tr ansf or mer s
Swi t ch Boar ds and Swi t ch Gear s
Mot or  Cont r ol  Cent er s
Fr ee St andi ng El ect r i c Mot or s
[ _____]

1. 3. 2   Nonr i gi d or  Fl exi bl y- Mount ed Equi pment

The f ol l owi ng speci f i c  i t ems of  equi pment  t o be f ur ni shed:   [ _____]  shal l  
be const r uct ed and assembl ed t o r esi st  a hor i zont al  l at er al  f or ce of  
[ _____]  t i mes t he oper at i ng wei ght  of  t he equi pment  at  t he ver t i cal  cent er  
of  gr avi t y of  t he equi pment .

1. 4   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  or  " S"  
c l assi f i cat i on.   Submi t t al s not  havi ng a " G"  or  " S"  c l assi f i cat i on ar e 
[ f or  Cont r act or  Qual i t y Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When 
used,  a code f ol l owi ng t he " G"  c l assi f i cat i on i dent i f i es t he of f i ce t hat  
wi l l  r evi ew t he submi t t al  f or  t he Gover nment . ]   Submi t  t he f ol l owi ng i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Li ght i ng Fi xt ur es i n Bui l di ngs
Equi pment  Requi r ement s

SD- 03 Pr oduct  Dat a

Li ght i ng Fi xt ur es i n Bui l di ngs;  G[ ,  [ _____] ]
Equi pment  Requi r ement s;  G[ ,  [ _____] ]
Cont r act or  Desi gned Br aci ng;  G[ ,  [ _____] ]

PART 2   PRODUCTS

2. 1   LI GHTI NG FI XTURE SUPPORTS

Li ght i ng f i x t ur es and suppor t s shal l  conf or m t o UL 1598 or  JI S C 8105- 2

2. 2   SWAY BRACI NG MATERI ALS

Sway br aci ng mat er i al s ( e. g.  r ods,  pl at es,  r ope,  angl es,  et c. )  shal l  be as 
speci f i ed i n Sect i on 13 48 73 SEI SMI C CONTROL FOR MECHANI CAL EQUI PMENT.

PART 3   EXECUTI ON

3. 1   SWAY BRACES FOR CONDUI T

Condui t  shal l  be br aced as f or  an equi val ent  wei ght  pi pe i n accor dance 
wi t h Sect i on 23 05 48. 19 [ SEI SMI C]  BRACI NG FOR HVAC.
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3. 2   LI GHTI NG FI XTURES I N BUI LDI NGS

Li ght i ng f i x t ur es and suppor t s shal l  conf or m t o t he f ol l owi ng:

3. 2. 1   Pendant  Fi xt ur es

Pendant  f i x t ur es shal l  conf or m t o t he r equi r ement s of  UFC 3- 301- 01.

3. 2. 2   Cei l i ng At t ached Fi xt ur es

3. 2. 2. 1   Recessed Fi xt ur es

Recessed f l uor escent  i ndi v i dual  or  cont i nuous- r ow mount ed f i xt ur es shal l  
be suppor t ed by a sei smi c- r esi st ant  suspended cei l i ng suppor t  syst em bui l t  
i n accor dance wi t h [ ASTM E580/ E580M] [ Sect i on 09 51 00 ACOUSTI CAL 
CEI LI NGS] .   Sei smi c pr ot ect i on f or  t he f i x t ur es shal l  conf or m t o t he 
r equi r ement s of  UFC 3- 301- 01.   Recessed l i ght i ng f i x t ur es not  over  25 kg 
i n wei ght  may be suppor t ed by and at t ached di r ect l y t o t he cei l i ng syst em 
r unner s usi ng scr ews or  bol t s,  number  and si ze as r equi r ed by t he sei smi c 
desi gn.   Fi xt ur e accessor i es,  i ncl udi ng l ouver s,  di f f user s,  and l enses 
shal l  have l ock or  scr ew at t achment s.

3. 2. 2. 2   Sur f ace- Mount ed Fi xt ur es

Sur f ace- mount ed f l uor escent  i ndi v i dual  or  cont i nuous- r ow f i xt ur es shal l  be 
at t ached t o a sei smi c- r esi st ant  cei l i ng suppor t  syst em bui l t  i n accor dance 
wi t h [ ASTM E580/ E580M] [ Sect i on 09 51 00 ACOUSTI CAL CEI LI NGS] .   Sei smi c 
pr ot ect i on f or  t he f i x t ur es shal l  conf or m t o t he r equi r ement s of  
UFC 3- 301- 01.

3. 2. 3   Assembl y Mount ed on Out l et  Box

A suppor t i ng assembl y,  t hat  i s  i nt ended t o be mount ed on an out l et  box,  
shal l  be desi gned t o accommodat e mount i ng f eat ur es on [ 100]  [ 75]  mm boxes,  
pl ast er  r i ngs,  and f i xt ur e st uds.

3. 2. 4   Wal l - Mount ed Emer gency Li ght  Uni t

At t achment s f or  wal l - mount ed emer gency l i ght  uni t s shal l  be desi gned and 
secur ed f or  t he wor st  expect ed sei smi c di st ur bance at  t he s i t e.

3. 2. 5   Lat er al  For ce

St r uct ur al  r equi r ement s f or  l i ght  f i x t ur e br aci ng shal l  be i n accor dance 
wi t h Sect i on 13 48 73 SEI SMI C CONTROL FOR MECHANI CAL EQUI PMENT.

        - -  End of  Sect i on - -
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SECTI ON 26 11 16. 00 33

THREE- PHASE,  CUBI CLE- TYPE PAD- MOUNTED TRANSFORMER
08/ 19

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S B 1178   ( 2015)  Foundat i on Bol t s ( Amendment  1)

JI S C 0920 ( 2003)  Degr ees Of  Pr ot ect i on Pr ovi ded By 
Encl osur es ( I P Code)

 
JI S C 1102- 1   ( 2007) Di r ect  Act i ng I ndi cat i ng Anal ogue 

El ect r i cal  Measur i ng I nst r ument s And Thei r  
Accessor i es Par t  1:   Def i ni t i ons And 
Gener al  Requi r ement s Common To Al l  Par t s

JI S C 1102- 2   ( 1997)  Di r ect  Act i ng I ndi cat i ng Anal ogue 
El ect r i cal  Measur i ng I nst r ument s And Thei r  
Accessor i es Par t  2:   Speci al  Requi r ement s 
For  Ammet er s And Vol t met er s

JI S C 1102- 3   ( 1997)  Di r ect  Act i ng I ndi cat i ng Anal ogue 
El ect r i cal  Measur i ng I nst r ument s And Thei r  
Accessor i es Par t  3:   Speci al  Requi r ement s 
For  Wat t met er s And Var met er s

JI S C 1102- 4   ( 1997)  Di r ect  Act i ng I ndi cat i ng Anal ogue 
El ect r i cal  Measur i ng I nst r ument s And Thei r  
Accessor i es Par t  4:  Speci al  Requi r ement s 
For  Fr equency Met er s

JI S C 1102- 5   ( 1997)  Di r ect  Act i ng I ndi cat i ng Anal ogue 
El ect r i cal  Measur i ng I nst r ument s And Thei r  
Accessor i es Par t  5:  Speci al  Requi r ement s 
For  Phase Met er s,  Power  Fact or  Met er s And 
Synchr oscopes

JI S C 1102- 6   ( 1997)  Di r ect  Act i ng I ndi cat i ng Anal ogue 
El ect r i cal  Measur i ng I nst r ument s And Thei r  
Accessor i es Par t  6:  Speci al  Requi r ement s 
For  Ohmmet er s ( I mpedance Met er s)  And 
Conduct ance Met er s

JI S C 1102- 7   ( 1997)  Di r ect  Act i ng I ndi cat i ng Anal ogue 
El ect r i cal  Measur i ng I nst r ument s And Thei r  
Accessor i es Par t  7:  Speci al  Requi r ement s 
For  Mul t i - Funct i on I nst r ument s

JI S C 1102- 8   ( 1997)  Di r ect  Act i ng I ndi cat i ng Anal ogue 
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El ect r i cal  Measur i ng I nst r ument s And Thei r  
Accessor i es Par t  8:  Speci al  Requi r ement s 
For  Accessor i es

JI S C 1103   ( 1984)  Di mensi ons of  El ect r i cal  I ndi cat i ng 
I nst r ument s f or  Swi t chboar ds

JI S C 1211- 1   ( 2009)  Al t er nat i ng- Cur r ent  Wat t - Hour  
Met er s ( For  Di r ect  Connect i on)  - -  Par t  1:  
Gener al  Measur i ng I nst r ument

JI S C 1211- 2   ( 2017)  Al t er nat i ng- Cur r ent  Wat t - Hour  
Met er s ( For  Di r ect  Connect i on)  - -  Par t  1:  
Gener al  Measur i ng I nst r ument

JI S C 1216- 1   ( 2009)  Al t er nat i ng- Cur r ent  Wat t - Hour  
Met er s ( For  Connect i on Thr ough I nst r ument  
Tr ansf or mer )  - -  Par t  1:  Gener al  Measur i ng 
I nst r ument

JI S C 1263- 1   ( 2009)  Var - Hour  Met er s - -  Par t  1:  Gener al  
Measur i ng I nst r ument  

JI S C 1281   ( 1979)  Weat her - Pr oof  Per f or mance Of  
El ect r i c i t y Met er s

JI S C 1283- 1   ( 2009)  Wat t - Hour ,  Var - Hour  And Maxi mum 
Demand I ndi cat or s For  Tel emet er i ng - -  Par t  
1:  Gener al  Measur i ng I nst r ument

JI S C 3102 ( 1984)  Anneal ed Copper  Wi r es f or  
El ect r i cal  Pur poses 

JI S C 3611   ( 2020)  I nsul at ed Wi r es f or  Cubi c l e Type 
Uni t  Subst at i on f or  6. 6 KV Recei v i ng

JI S C 3814   ( 1999)  I ndoor  Post  I nsul at or s

JI S C 3851   ( 2012)  I ndoor  Post  I nsul at or  Of  Or gani c 
Mat er i al

JI S C 4304   ( 2013)  6 KV Oi l - I mmer sed Di st r i but i on 
Tr ansf or mer s

JI S C 4306 ( 2013)  6 kV mol d t r ansf or mer  f or  
di st r i but i on

JI S C 4603   ( 2019)  Hi gh Vol t age AC ci r cui t  br eaker s 

JI S C 4604   ( 2017)  Hi gh Vol t age Cur r ent - Li mi t i ng Fuses

JI S C 4605   ( 2020)  AC Load Br eak Swi t ches f or  r at ed 
vol t age above 1kV up t o and i ncl udi ng 52 kV

JI S C 4606 ( R2011)  I ndoor  Use Di sconnect or s f or  3. 3 
kV or  6. 6 kV

JI S C 4607   ( 1999)  Ac Load Br eak Swi t ches Wi t h 
Tr i ppi ng Devi ce f or  3. 3 kV or  6. 6 kV
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JI S C 4608 ( 2015) Sur ge ar r est er s f or  6. 6 kV Cubi cl e 
Type Uni t  Subst at i on

JI S C 4611   ( 1999)  Hi gh- vol t age al t er nat i ng cur r ent  
swi t ch- f use combi nat i ons 

JI S C 4620   ( 2018)  Cubi c l e Type Hi gh Vol t age Power  
Recei v i ng Uni t s

JI S C 8105- 1 ( 2021)  Lumi nai r es -  Par t  1:  Gener al  
Requi r ement s For  Saf et y

JI S C 8105- 2- 2 ( 2017)  Lumi nai r es -  Par t  2.  Lumi nai r es 
Par t  2:  Par t i cul ar  r equi r ement s f or  saf et y 
-  Sect i on 2:  Recessed l umi nai r es

JI S C 8106 ( 2015)  Lumi nai r es Wi t h Led Li ght  Sour ce 
Fl uor escent  Lamp For  Commer ci al ,  
I ndust r i al  And Publ i c Li ght i ng 

JI S C 8201- 2- 1   ( 2021)  Low- Vol t age Swi t chgear  and Cont r ol  
Gear  -  Par t  2- 1:  Ci r cui t - Br eaker s

JI S C 8201- 2- 2   ( 2021)  Low- Vol t age Swi t chgear  And Cont r ol  
Gear  -  Par t  2- 2:  Ci r cui t - Br eaker s 
I ncor por at i ng Resi dual  Cur r ent  Pr ot ect i on

JI S C 8201- 7- 1   ( 2016)  Low- Vol t age Swi t chgear  And Cont r ol  
Gear  - -  Par t  7- 1:  Anci l l ar y Equi pment  - -  
Ter mi nal  Bl ocks For  Copper  Conduct or s

JI S C 8303   ( 2007;  R 2022)  Pl ugs And Recept acl es For  
Domest i c And Si mi l ar  Gener al  Use 

JI S C 8364   ( 2008;  R 2018)  Busways

JI S C 8480   ( R2020)  Box- Type Swi t chgear  Assembl i es f or  
Low- Vol t age Di st r i but i on Pur pose

JI S G 3553 ( 2011)  Cr i mped Wi r e Cl ot h ( Amendment  1)  

JI S G 3555 ( 2015)  Woven Wi r e Cl ot h,  4t h Edi t i on,  I ncl  
Amendment s

JI S G 3555 PW- S ( 2015)  The most  basi c way of  weavi ng,  
wher e ver t i cal  and hor i zont al  l i nes ar e 
kept  at  r egul ar  i nt er val s and i nt er sect  
each ot her  one by one.  ( Tr ansl at ed 
Japanese)

JI S H 3140   ( 2018)  Copper  Bus Bar s

JI S H 8641   ( 2021)  Hot  Di p Gal vani zed Coat i ngs

JI S Z 8721   ( 1993)  Col or  Speci f i cat i on -  Speci f i cat i on 
Accor di ng To Thei r  Thr ee At t r i but es
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THE JAPANESE ELECTRI C WI RE & CABLE MAKERS'  ASSOCI ATI ON ( JCMA)

JCS 1226 ( 2003)  Sof t  St r anded Wi r e

JAPANESE ELECTROTECHNI CAL COMMI TTEE ( JEC)

JEC 2200 ( 2015)  Tr ansf or mer

JEC 2300   ( 1998)  Vacuum Ci r cui t  Br eaker

JEC 2310   ( 2003)  Di sconnect or  and Ear t hi ng Swi t ch

THE JAPAN ELECTRI CAL MANUFACTURERS'  ASSOCI ATI ON ( JEMA)

JEM 1425    ( 2011)  Met al - encl osed Swi t ch Gear  and 
Cont r ol  Gear

JEM 1459    ( 2013)  St r uct ur e and di mensi ons of  
swi t chboar d and cont r ol  panel

JAPAN POWER CABLE ACCESSORI ES ASSOCI ATI ON ( JCAA)

JCAA C 3102    ( 2016)  6600V Cr oss- l i nked Pol yet hyl ene 
I nsul at ed Power  Cabl e Rubber  St r ess Cone 
Type Cubi cl e Ter mi nat i on Connect i on

MI NI STRY OF LAND,  I NFRASTRUCTURE,  TRANSPORT AND TOURI SM ( MLI T)

MLI T DSKKS Denki  Set subi  Kouj i  Kanr i  Shi shi n ( DSKKS)  
El ect r i cal  Const r uct i on Super vi s i on 
Gui del i nes

MLI T ESS ( 2019)  MLI T El ect r i cal  St andar d 
Speci f i cat i on ( ESS)

1. 2   RELATED EQUI PMENT

Sect i on 26 00 00. 00 20,  BASI C ELECTRI CAL MATERI AL AND METHOD,  appl i es t o 
t hi s sect i on,  wi t h t he addi t i ons and modi f i cat i ons speci f i ed her ei n.

1. 3   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  Cont r act or  Qual i t y Cont r ol  
appr oval .   When used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on 
i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   
The f ol l owi ng shal l  be submi t t ed i n accor dance wi t h Sect i on 01 33 00 
SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Cubi cl e Type Uni t  Subst at i on I ncl udi ng Concr et e Foundat i on

Di st r i but i on panel  

Cubi c l e t ype uni t  swi t chi ng st at i on i ncl udi ng concr et e f oundat i on

Swi t chgear  i ncl udi ng concr et e f oundat i on
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SD- 03 Pr oduct  Dat a

Tr ansf or mer s;  G[  [ ,  [     ] ]

Pr i mar y Cut out  ( PC) G[ ,  [     ] ]

Di sconnect i ng Swi t ches ( DS) ;  G[ ,  [     ] ]

Load Di sconnect i ng Swi t ches ( LDS) ;  G[ ,  [     ] ]

Vacuum Ci r cui t  Br eaker  ( VCB) ;  G,  [     ] ]

Load Br eak Swi t ches ( LBS) ;  G[ ,  [     ] ]

Load Br eak Swi t ches ( LBS)  wi t h t r i ppi ng devi ce;  G[ ,  [     ] ]

Load Br eak Swi t ches ( LBS)  wi t h f use;  G[ ,  [     ] ]

Ci r cui t  br eaker ;  G[ ,  [     ] ]

Ci r cui t  Br eaker  wi t h GFCI ;  G[ ,  [     ] ]

Aut omat i c Tr ansf er  Swi t ch ( ATS) ;  G[ ,  [     ] ]

Power  Fuses ( PF) ;  G FI O [ ,  [     ] ]

I nst r ument s;  G[ ,  [     ] ]

I nst r ument  Cont r ol  Swi t ches;  G[ ,  [     ] ]

Buzzer

Test  Ter mi nal

Li ght ni ng Ar r est er ;  G[ ,  [     ] ]

SD- 06 Test  Repor t s

Accept ance Checks and Test s

SD- 10 Oper at i on and Mai nt enance Dat a 

Dat a Tr ansf or mer ( s) ,  Dat a Package 5;  G[ ,  [     ] ]

1. 4   QUALI TY ASSURANCE

1. 4. 1   PCB Fr ee Cer t i f i cat e

Submi t  r esul t s of  PCB anal ysi s i n t r ansf or mer  oi l  t o cer t i f y t hat  t he 
t r ansf or mer s i nst al l ed under  t hi s cont r act  ar e PCB f r ee t r ansf or mer  as 
speci f i ed i n Par agr aph Al so,  anal ysi s r esul t s shal l  be r equi r ed maker  
name,  ser i al  number  and ot her  i dent i f i cat i on dat a of  t he t r ansf or mer s 
whi ch ar e t aken and anal yzed oi l  sampl es.   Anal ysi s r esul t s appear i ng PCB 
r at e shal l  be submi t t ed t o and appr oved by t he Cont r act i ng Of f i cer  pr i or  
t o i nst al l  t he t r ansf or mer s.   The cer t i f i cat e shal l  i ncl ude " PCB anal ysi s 
r epor t "  pr epar ed by t he Cont r act or  and " PCB- f r ee cer t i f i cat e"  pr epar ed by 
t he t r ansf or mer  manuf act ur er .
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1. 4. 2   Lead- Cont ai ni ng Pai nt  Mat er i al

Use of  Lead- cont ai ni ng pai nt  shal l  not  be per mi t t ed.   Submi t  t he 
Cer t i f i cat i on of  Lead Fr ee f or  each encl osur e,  and f i el d- appl i ed pai nt  i n 
accor dance wi t h Sect i on 01 78 00 CLOSEOUT SUBMI TTALS.

1. 4. 3   Cubi c l e Type Tr ansf or mer  Dr awi ngs

I ncl ude t he f ol l owi ng as a mi ni mum:

a.    An out l i ne dr awi ng,  i ncl udi ng f r ont ,  t op,  and si de vi ews.

b.    Namepl at e dat a.

c.    El ement ar y di agr ams and wi r i ng di agr ams[  wi t h t er mi nal s i dent i f i ed of  
wat t hour  met er  and cur r ent  t r ansf or mer s] .

d.    One- l i ne di agr am,  i ncl udi ng swi t ch( es) [ ,  cur r ent  t r ansf or mer s,  
met er s,  and f uses] .

1. 4. 4   Regul at or y Requi r ement s

I n each of  t he publ i cat i ons r ef er r ed t o her ei n,  consi der  t he advi sor y 
pr ovi s i ons t o be mandat or y,  except   when mor e st r i ngent  r equi r ement s ar e 
speci f i ed or  i ndi cat ed,  as t hough t he wor d " must "  had been subst i t ut ed f or  
" shoul d"  wher ever  i t  appear s.  I nt er pr et  r ef er ences i n t hese publ i cat i ons 
t o t he " aut hor i t y havi ng j ur i sdi ct i on, "  or  wor ds of  s i mi l ar  meani ng,  t o 
mean t he Cont r act i ng Of f i cer .    Pr ovi de equi pment ,  mat er i al s,  
i nst al l at i on,  and wor kmanshi p i n accor dance wi t h appl i cabl e codes and 
st andar ds unl ess mor e st r i ngent  r equi r ement s ar e speci f i ed or  i ndi cat ed.

1. 4. 5   St andar d Pr oduct s

Pr ovi de mat er i al s and equi pment  t hat  ar e pr oduct s of  manuf act ur er s 
r egul ar l y engaged i n t he pr oduct i on of  such pr oduct s whi ch ar e of  equal  
mat er i al ,  desi gn and wor kmanshi p,  and:

a.    Have been i n sat i sf act or y commer ci al  or  i ndust r i al  use f or  2 year s 
pr i or  t o bi d openi ng i ncl udi ng appl i cat i ons of  equi pment  and mat er i al s 
under  s i mi l ar  c i r cumst ances and of  s i mi l ar  s i ze.

b.    Have been on sal e on t he commer ci al  mar ket  t hr ough adver t i sement s,  
manuf act ur er s '  cat al ogs,  or  br ochur es dur i ng t he 2- year  per i od.

c.    Wher e t wo or  mor e i t ems of  t he same cl ass of  equi pment  ar e r equi r ed,  
pr ovi de pr oduct s of  a s i ngl e manuf act ur er ;  however ,  t he component  
par t s of  t he i t em need not  be t he pr oduct s of  t he same manuf act ur er  
unl ess st at ed i n t hi s sect i on.

1. 4. 6    Mat er i al  and Equi pment  Manuf act ur i ng Dat e

Pr oduct s manuf act ur ed mor e t han 3 year s pr i or  t o dat e of  del i ver y t o s i t e 
ar e not  accept abl e.

1. 5      MAI NTENANCE

1. 5. 1      Addi t i ons t o Oper at i on and Mai nt enance Dat a

Submi t  oper at i on and mai nt enance dat a i n accor dance wi t h Sect i on 01 78 23 
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OPERATI ON AND MAI NTENANCE DATA and as speci f i ed her ei n.  I n addi t i on t o 
r equi r ement s of  Dat a Package 5,  i ncl ude t he f ol l owi ng on t he act ual  
t r ansf or mer ( s)  pr ovi ded:

a.    An i nst r uct i on manual  wi t h per t i nent  i t ems and i nf or mat i on hi ghl i ght ed

b.    An out l i ne dr awi ng,  f r ont ,  t op,  and si de vi ews

c.    Pr i ces f or  spar e par t s and suppl y l i s t

d.    Rout i ne and f i el d accept ance t est  r epor t s

e.    Fuse cur ves f or  pr i mar y f uses

[  f .    I nf or mat i on on wat t hour  demand met er ,  CT' s,  and f use bl ock

]  g.    Act ual  namepl at e di agr am 

  h.    Dat e of  pur chase

PART 2   PRODUCTS

2. 1      GENERAL

MLI T ESS.   Subst at i on shal l  be open- t ype swi t chgear  f or  secondar y 
di st r i but i on wi t h t r ansf or mat i on.   The subst at i on assembl y shal l  consi st  
of  [ one] [  ]  i ncomi ng sect i on,  [ one] [  ]  t r ansf or mer  sect i on and [ one] [  ]  
di st r i but i on sect i on.  Di mensi on and f eat ur e of  t he subst at i on shal l  be as 
i ndi cat ed.  

2. 2      MATERI ALS AND EQUI PMENT

Al l  mat er i al s,  equi pment ,  and devi ces shal l ,  as a mi ni mum,  meet  t he 
r equi r ement s of  JI S wher e JI S St andar ds ar e est abl i shed f or  t hose i t ems,  
and t he r equi r ement s of  MLI T ESS.  Al l  i t ems shal l  be new unl ess speci f i ed 
or  i ndi cat ed ot her wi se.

2. 3      [ MODI FI CATI ON OF ] CUBI CLE TYPE UNI T SUBSTATI ON

JI S C 4620 and MLI T ESS.  [  Subst at i on shal l  be met al  encl osed st at i on t ype 
cubi c l e swi t chgear  f or  secondar y di st r i but i on wi t h t r ansf or mat i on.   The 
subst at i on assembl y shal l  consi st  of  [ one] [ ]  i ncomi ng sect i on,  [ one] [ ]  
t r ansf or mer  sect i on and [ one] [ ]  di st r i but i on sect i on.   Ext er nal  door s 
shal l  be sui t abl e f or  handl e key.   Encl osur e of  t he subst at i on,  i nsi de 
encl osur e and oi l  t r ansf or mer s shal l  be coat ed by sal t - ai r  pr oof i ng pai nt ,  
heavy- dut y t ype.  Di mensi on and f eat ur e of  t he subst at i on shal l  be as 
i ndi cat ed. ]

2. 4      TRANSFORMERS SECTI ON

2. 4. 1      Uni t  Fr ame

Uni t  f r ame shal l  conf or m t o JEM 1459.

2. 4. 2      Tr ansf or mer

Oi l  i mmer sed t r ansf or mer  shal l  conf or m t o JI S C 4304.   Tr ansf or mer  shal l  
be hi gh- ef f i c i ency t ype.
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[ Mol ded t r ansf or mer  shal l  conf or m t o JI S C 4306.   Tr ansf or mer  shal l  be 
hi gh- ef f i c i ency t ype. ]

[ Ext r a- hi gh vol t age t ype t r ansf or mer  shal l  conf or m t o JEC 2200. ]

Vol t age t ap shal l  be changed by out si de set t i ng.

2. 4. 2. 1      Tr ansf or mer  ( I nsul at i on)  Oi l

The use of  PCB cont ai ni ng oi l  shal l  not  be per mi t t ed.   Bef or e i nst al l at i on 
of  t r ansf or mer ,  t he new t r ansf or mer  oi l  shal l  be t est ed i n accor dance wi t h 
t he met hod descr i bed i n t he l at est  Law of  t he Japanese Gover nment ,  and 
submi t  PCB f r ee cer t i f i cat e wi t h i t s t est i ng met hod t o t he Cont r act i ng 
Of f i cer .   Mat er i al s cont ai ni ng PCBs ( 0. 5 ppm and above)  shal l  not  be 
per mi t t ed t o use.

2. 5      [ MODI FI CATI ON OF ] CUBI CLE TYPE UNI T SWI TCHI NG STATI ON

JI S C 4620 and MLI T ESS.  [ Swi t chi ng st at i on shal l  be met al  encl osed 
st at i on- t ype cubi c l e swi t chgear  f or  f eeder  di st r i but i on.   The swi t chi ng 
st at i on assembl y shal l  consi st  of  [ one] [  ]  i ncomi ng sect i on,  and [ one] [  ]  
di st r i but i on sect i on.   Ext er nal  door s shal l  be sui t abl e f or  handl e key.   
Encl osur e of  t he swi t chi ng st at i on and i nsi de encl osur e shal l  be coat ed by 
sal t - ai r  pr oof i ng pai nt ,  heavy- dut y t ype.  Di mensi on and f eat ur e of  t he 
swi t chi ng st at i on shal l  be as i ndi cat ed. ]

2. 6     [ MODI FI CATI ON OF ] SWI TCHGEAR

[ JI S C 4620]  [ JEM 1425]  and MLI T ESS.  [ Swi t chgear  shal l  be met al  encl osed 
[ met al - c l ad]  [ cubi c l e]  t ype swi t chgear  f or  f eeder  di st r i but i on. ]   The 
swi t chgear  assembl y shal l  consi st  of  [ one]  [ _____]  i ncomi ng sect i on,  and 
[ one]  [ _____]  di st r i but i on sect i on.   Ext er nal  door s shal l  be sui t abl e f or  
handl e key.   Encl osur e of  t he swi t chgear  and i nsi de encl osur e shal l  be 
coat ed by sal t - ai r  pr oof i ng pai nt ,  heavy- dut y t ype.  Di mensi on and f eat ur e 
of  t he swi t chgear  shal l  be as i ndi cat ed.

[ 2. 6. 1      I nt er r upt er  Swi t ch f or  Ext r a- Hi gh- vol t age

2. 6. 1. 1      Pr i mar y Cut out  ( PC)

As r ecommended by t he pr i mar y cut out  manuf act ur er .

2. 6. 1. 2      Di sconnect i ng Swi t ches ( DS)

Shal l  conf or m t o JEC 2310.

2. 6. 1. 3      Vacuum Ci r cui t  Br eaker  ( VCB)

Shal l  conf or m t o JEC 2300.

] [ 2. 6. 2      I nt er r upt er  Swi t ch f or  Hi gh- Vol t age

2. 6. 2. 1      Pr i mar y Cut out  ( PC)

Shal l  conf or m t o JI S C 4620,  Appendi x C.

2. 6. 2. 2      Load Di sconnect i ng Swi t ches ( LDS)

Shal l  conf or m t o JI S C 4606.

SECTI ON 26 11 16. 00 33  Page 8



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

2. 6. 2. 3      Load Br eak Swi t ches ( Lbs)

Shal l  conf or m t o JI S C 4605.  

LDS means f use l ess t ype of  Load Br eak Swi t ches ( LBS) .

2. 6. 2. 4      Load Br eak Swi t ches ( LBS)  Wi t h Tr i ppi ng Devi ce

Shal l  conf or m t o JI S C 4607.

2. 6. 2. 5      Load Br eak Swi t ches ( LBS)  Wi t h Fuse

Shal l  conf or m t o JI S C 4611.  Power  f uses ( PF)  shal l  conf r m t o JI S C 4604.

2. 6. 2. 6      Vacuum Ci r cui t  Br eaker  ( VCB)

Shal l  conf or m t o JI S C 4603.

] 2. 7      DI STRI BUTI ON SECTI ON

Di st r i but i on swi t chboar d shal l  be c i r cui t  br eaker - equi pped unl ess 
i ndi cat ed ot her wi se.   Desi gn shal l  be such t hat  i ndi v i dual  br eaker s can be 
r emoved wi t hout  di st ur bi ng adj acent  uni t s or  wi t hout  l ooseni ng or  r emovi ng 
suppl ement al  i nsul at i on suppl i ed as means of  obt ai ni ng cl ear ances as 
r equi r ed by JEM.   Wher e " space onl y"  i s i ndi cat ed,  make pr ovi s i ons f or  
f ut ur e i nst al l at i on of  br eaker  s i zed as i ndi cat ed.   Di r ect or i es shal l  be 
t yped t o i ndi cat e l oad ser ved by each ci r cui t  and mount ed i n hol der  behi nd 
t r anspar ent  pr ot ect i ve cover i ng.  

2. 7. 1      Uni t  Fr ame

Uni t  f r ame shal l  conf or m t o JEM 1459.

2. 7. 2      Cubi c l e Type Cabi net

Cabi net  shal l  conf or m t o cubi c l e- t ype [ JI S C 4620] [ JEM 1425] .   Addi t i onal  
r equi r ement s shal l  be at t ached at  t he end of  t hi s sect i on as a r ef er ence.  

2. 7. 3      Panel boar d Type Cabi net

Cabi net  shal l  conf or m t o JI S C 8480 shal l  have a mount i ng pl at e,  and shal l  
be pr ovi ded wi t h wi r i ng gut t er s of  adequat e s i ze at  t op,  bot t om and si des.

2. 7. 3. 1      St eel  Type

Thi ckness of  st eel  sheet  shal l  be not  l ess t han 2. 3 mm.

Thi ckness of  sheet  st eel  f or  t he cabi net  shal l  be not  l ess t han 2. 3 mm f or  
out door  i nst al l at i on and  f or  i ndoor  i nst al l at i on.

Cabi net  l ocat ed out si de t he bui l di ng shal l  be of  hot  di p gal vani zed st eel  
sheet  mat er i al .

Cabi net s shal l  be pai nt ed i n accor dance wi t h par agr aph FACTORY APPLI ED 
FI NI SH.
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2. 7. 3. 2      St ai nl ess St eel  Type

Cabi net  shal l  be of  St ai nl ess St eel .

2. 7. 3. 3      Weat her  Pr oof  Type

Cabi net  l ocat ed out si de of  bui l di ng and exposur e t o weat her ,  shal l  be 
weat her - pr oof ed box.

Weat her - pr oof  cabi net  shal l  conf or m t o JI S C 0920 [ ( I P44) ]  [ ( I P54) ]  [ ( I PXX 
and mor e) ]  [ as i ndi cat ed]  and exposed scr ews t o weat her  shal l  be 
non- cor r osi ve mat er i al .

2. 7. 4      I nt er r upt er  Swi t ch f or  Low- vol t age

2. 7. 4. 1      Ci r cui t  Br eaker

JI S C 8201- 2- 1,  t her mal - magnet i c,  magnet i c or  sol i d- st at e ( el ect r oni c)  
t ype wi t h i nt er r upt i ng capaci t y as i ndi cat ed.   Pl ug- i n c i r cui t  br eaker s 
unaccept abl e.

I nt er r upt i ng r at i ng of  c i r cui t  br eaker s shal l  be as i ndi cat ed.  I f  not  
shown,  do not  sel ect  c i r cui t  br eaker s l ess t han 10, 000A asymmet r i cal  
i nt er r upt i ng r at i ng f or  vol t ages 240V and under ,  and 14, 000A asymmet r i cal  
i nt er r upt i ng r at i ng f or  480V and under .

2. 7. 4. 2      Ci r cui t  Br eaker  wi t h GFCI

JI S C 8201- 2- 2,  Pl ug- i n c i r cui t  br eaker s unaccept abl e.   Pr ovi de wi t h 
" push- t o- t est "  but t on,  v i s i bl e i ndi cat i on of  t r i pped condi t i on,  and 
abi l i t y  t o det ect  and t r i p on cur r ent  i mbal ance of  [ 15]  [ 30]  mi l l i amper es 
or  gr eat er  per  r equi r ement s or  as i ndi cat ed on dr awi ngs.

2. 7. 5      Aut omat i c Tr ansf er  Swi t ch ( ATS)

As r ecommended by t he aut o t r ansf er  swi t ch manuf act ur er .

2. 7. 6      Power  Fact or  I mpr ovement  Equi pment s

[ Pr ovi de as i ndi cat ed on dr awi ngs. ] [ _____]

2. 7. 7      Pr ot ect i ve Rel ays,  Met er i ng,  and Cont r ol  Devi ces

Pr ovi de pr ot ect i ve r el ays as i ndi cat ed [ on dr awi ngs. ]  [ per  manuf act ur er ' s 
r ecommendat i ons. ]  [ _____]

2. 7. 7. 1      I nst r ument s

Gener al  of  i nst r ument s shal l  conf or m t o JI S C 1102- 1,  JI S C 1102- 8 and 
JI S C 1103.

Ammet er  ( wi de- r ange t ype) ,  vol t met er  ( wi de- r ange t ype)  shal l  conf or m t o 
JI S C 1102- 2 r espect i vel y.

Wat t met er s and var met er s shal l  conf or m t o JI S C 1102- 3.

Fr equency met er s shal l  conf or m t o JI S C 1102- 4.

Phase met er s,  power  f act or  met er s and synchr oscopes shal l  conf or m t o 
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JI S C 1102- 5.

Ohmmet er s ( i mpedance met er s)  and conduct ance met er s conf or m t o JI S C 1102- 6.

Mul t i - f unct i on i nst r ument s shal l  conf or m t o JI S C 1102- 7.

Wat t - hour  met er  wi t h pul se gener at or  shal l  conf or m t o JI S C 1211- 1,  
JI S C 1211- 2,  JI S C 1216- 1,  JI S C 1281 and JI S C 1283- 1.

Var - hour  met er  shal l  conf or m t o JI S C 1263- 1.

[ Met er i ng shal l  be compl i ant  wi t h t he cur r ent  Advanced Met er  Readi ng 
Syst em ( AMRS)  El ect r i c Met er  Speci f i cat i ons. ]

2. 7. 7. 2      I nst r ument  Cont r ol  Swi t ches

Pr ovi de r ot ar y cam- oper at ed t ype wi t h posi t i ve means of  i ndi cat i ng cont act  
posi t i ons.

2. 7. 7. 3      Buzzer

Shal l  have a sound out put  r at i ng of  at  l east  90 deci bel s at  1 m.

2. 7. 7. 4      Test  Ter mi nal

Pr ovi de cur r ent  t est  t er mi nal  and vol t age t est  t er mi nal .

2. 7. 7. 5      Pi l ot  and I ndi cat i ng Li ght s

Pr ovi de t r ansf or mer ,  r esi st or ,  or  di ode t ype.

2. 7. 7. 6      Li ght ni ng Ar r est er

Shal l  conf or m t o JI S C 4608.

2. 7. 7. 7      I nsul at or s 

Shal l  conf or m t o JI S C 3814,  and JI S C 3851.

2. 7. 7. 8      EMCS Ter mi nal

Pr ovi de pl ywood ( 600 mm x 600mm x 12mm)  wi t h t er mi nal  bl ocks,  r ecept acl e 
out l et  and associ at ed wi r i ng as i ndi cat ed on dr awi ngs.

2. 7. 7. 9      Space Heat er

As i ndi cat ed on dr awi ngs.

2. 7. 7. 10     Recept acl es

Pr ovi de r ecept acl e out l et  f or  mai nt enance.

Shal l  conf or m t o JI S C 8303,  gr oundi ng- t ype and dupl ex t ype.

2. 7. 7. 11     LED Li ght i ng Fi xt ur es

Pr ovi de LED l i ght i ng f i x t ur es i nsi de cabi net .

Shal l  conf or m t o JI S C 8106,  JI S C 8105- 1 and JI S C 8105- 2- 2.
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2. 7. 7. 12     Roof  Fan

As i ndi cat ed on dr awi ngs.

2. 7. 7. 12. 1      Ai r  I nt ake Fan

Pr ovi de Ai r  I nt ake Fan on si de wal l  of  r ecei v i ng panel .  I t s cover  ( out door  
hood)  shal l  have mi ni mum 500mm st r ai ght  por t i on duct  bel ow l ower  por t i on 
of  openi ng f or  ai r  i nt ake on si de wal l .  St r ai ght  por t i on duct  shal l  be 
opened f or war d downsi de,  and openi ng of  duct  shal l  be cover ed by cr i mped 
wi r e c l ot h and woven wi r e c l ot h wi t h st ai nl ess st eel  ( SUS304)  f r ame.  Wi r e 
c l ot hes shal l  be f i xed t o cover  by bol t s or  scr ews.  Requi r ement s f or  wi r e 
c l ot hes ar e as f ol l ows,  and t hei r  l ayer  shal l  be f ol l owi ng or der  f r om 
downsi de ( out si de) ;

( 1)  Cr i mped wi r e c l ot h,  JI S G 3553,  CR- S ( SUS304) ,  Wi r e di a.  1. 6mm,  mesh 
si ze 9mm

( 2)  Woven wi r e c l ot h,  JI S G 3555,  PW- S ( SUS304) ,  Wi r e di a.  0. 65mm,  8 mesh
( 3)  Woven wi r e c l ot h,  JI S G 3555 PW- S ( SUS304) ,  Wi r e di a.  0. 65mm,  10 mesh

2. 8      WI RE AND CABLES

2. 8. 1      Cur r ent  Car r y i ng Sect i on

2. 8. 1. 1      Cabl e Head

Cabl e head shal l  be desi gned f or  t er mi nat i ng one si ngl e conduct or  cabl es 
per  phase and shal l  be ar r anged f or  condui t s ent er i ng f r om bel ow.  Cabl e 
head Shal l  conf or m t o JCAA C 3102.

2. 8. 1. 2      Bus Duct  ( Busway)

JI S C 8364.

2. 8. 1. 3      Copper  Bus Bar s

Shal l  conf or m t o JI S H 3140.

2. 8. 1. 4      Copper  Gr ound Bus Ter mi nal  ( Copper  Bus Bar  f or  Gr ound Ter mi nal )

Pr ovi de a copper  gr ound bus t er mi nal  of  suf f i c i ent  amper age and i nst al l .   
Bus bar s shal l  be JI S H 3140.  

2. 8. 1. 5      Ter mi nal  Bl ocks

JI S C 8201- 7- 1.

[ 2. 8. 1. 6     Ext r a- Hi gh- Vol t age Cabl e ( Over  6. 6 kV)

Pr ovi de as speci f i ed i n SECTI ON 33 71 02 UNDERGROUND ELECTRI CAL 
DI STRI BUTI ON.

] [ 2. 8. 1. 7    Hi gh Vol t age Wi r e ( 6. 6 kV)

Hi gh vol t age wi r e f or  cubi c l e t ype uni t  subst at i on shal l  conf or m t o 
JI S C 3611,  Type KI P.  
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] [ 2. 8. 1. 8    Low- Vol t age Cabl e ( 600 V)

Pr ovi de as speci f i ed i n SECTI ON 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM.

] 2. 9      CONDUI TS

Pr ovi de as speci f i ed i n SECTI ON 26 20 00,  I NTERI OR DI STRI BUTI ON SYSTEM.

2. 10      FACTORY APPLI ED FI NI SH

El ect r i cal  equi pment  shal l  have f act or y- appl i ed pai nt i ng syst ems whi ch 
shal l ,  as a mi ni mum,  meet  t he r equi r ement s of  JI S C 0920
cor r osi on- r esi st ance t est  and t he addi t i onal  r equi r ement s as speci f i ed 
her ei n.   I nt er i or  and ext er i or  st eel  sur f aces of  equi pment  encl osur es 
shal l  be t hor oughl y c l eaned and t hen r ecei ve a r ust - i nhi bi t i ve 
phosphat i z i ng or  equi val ent  t r eat ment  pr i or  t o pai nt i ng.   Ext er i or  
sur f aces shal l  be f r ee f r om hol es,  seams,  dent s,  wel d mar ks,  l oose scal e 
or  ot her  i mper f ect i ons.   I nt er i or  sur f aces shal l  r ecei ve not  l ess t han one 
coat  of  cor r osi on- r esi st i ng pai nt  i n accor dance wi t h t he manuf act ur er ' s 
st andar d pr act i ce.   Ext er i or  sur f aces shal l  be pr i med,  f i l l ed wher e 
necessar y,  and gi ven not  l ess t han t wo coat s baked enamel  wi t h semi gl oss 
f i ni sh.   Equi pment  l ocat ed i ndoor s shal l  be ANSI  Li ght  Gr ay, [  and 
equi pment  l ocat ed out door s shal l  be ANSI [  Li ght  Gr ay] [  Dar k Gr ay] ] .   
Pr ovi de manuf act ur er ' s coat i ngs f or  t ouch- up wor k and as speci f i ed i n 
par agr aph FI ELD APPLI ED PAI NTI NG.

2. 10. 1      Hot  Di p Gal vani z i ng

JI S H 8641,  Type HDZ35.

2. 10. 2      Pai nt  of  Cabi net

Pr ovi de st andar d f act or y f i ni shes i ncl udi ng r ust  i nhi bi t i ng t r eat ment .   
Unl ess ot her wi se speci f i ed or  i ndi cat ed f i ni sh of  out s i de panel s shal l  be 
appl i ed f act or y f i ni sh col or .  Fi el d appl i ed pai nt  shal l  not  be per mi t t ed 
f or  newl y i nst al l ed panel s.   The cabi net  shal l  i ncl ude l i kel y panel boar d,  
power  panel ,  cont r ol  panel ,  br eaker  box,  di sconnect i ng swi t ch box,  
t er mi nal  box and st eel  cabi net  f or  el ect r i cal  wor k.

2. 10. 2. 1      Cl ear  Bl ue

Pr ovi de st andar d f act or y f i ni shes i ncl udi ng r ust  i nhi bi t i ng t r eat ment ,  
except  t hat  t he i nsi de f i ni sh of  t he cabi net  shal l  be v i v i d or ange 
( 2. 5YR5/ 12 of  JI S Z 8721)  and t he out si de i ncl udi ng exposed par t s of  t r i m 
and door  shal l  be c l ear  bl ue ( 2. 5PB5/ 8 of  JI S Z 8721) .

2. 10. 2. 2      Sand Bei ge

Pr ovi de st andar d f act or y f i ni shes i ncl udi ng r ust  i nhi bi t i ng t r eat ment ,  
except  t hat  t he i nsi de f i ni sh of  t he cabi net  shal l  be v i v i d or ange 
( 2. 5YR5/ 12 of  JI S Z 8721)  and t he out si de i ncl udi ng exposed par t s of  t r i m 
and door  shal l  be sand bei ge ( 2. 5Y8. 5/ 1 of  JI S Z 8721) .

2. 10. 2. 3      Sur r oundi ng

Pr ovi de st andar d f act or y f i ni shes i ncl udi ng r ust  i nhi bi t i ng t r eat ment ,  
except  t hat  t he i nsi de f i ni sh of  t he cabi net  shal l  be v i v i d or ange 
( 2. 5YR5/ 12 of  JI S Z 8721)  and t he out si de i ncl udi ng exposed par t s of  t r i m 
and door  shal l  mat ch t o sur r oundi ng wal l  sur f ace.
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2. 10. 2. 4      Fi r e Red

Pr ovi de st andar d f act or y f i ni shes i ncl udi ng r ust  i nhi bi t i ng t r eat ment ,  
except  t hat  t he i nsi de f i ni sh of  t he cabi net  shal l  be v i v i d or ange ( No.  
2. 5YR5/ 12 of  JI S Z 8721)  and t he out si de i ncl udi ng exposed par t s of  t r i m 
and door  shal l  be f i r e r ed ( No.  7. 5R4/ 14 of  JI S Z 8721) .

2. 10. 2. 5      Sel ect i on of  Col or s Out si de

Sel ect i on of  col or  out si de cabi net  i ncl udi ng exposed par t s of  t r i m shal l  
be c l ear  bl ue i n t he i ndust r i al  ar ea and mechani cal  r oom,  unl ess ot her wi se 
speci f i ed or  i ndi cat ed.   The col or  of  t he cabi net  l ocat ed ot her  ar ea shal l  
mat ch t o sur r oundi ng or  sand bei ge.  [ Di r ect ed by t he Cont r act i ng Of f i cer . ]

2. 10. 3      Namepl at e

Pr ovi de as speci f i ed i n Sect i on 26 00 00. 00 20,  BASI C ELECTRI CAL MATERI ALS 
AND METHODS.

2. 11      LEAD- I N POCKET FOR TEMPORARY CABLE

As i ndi cat ed on dr awi ngs.

2. 12      WARNI NG SI GN

War ni ng si gn shal l  be at t ached at  t he end of  t hi s sect i on.

2. 13      GROUNDI NG AND BONDI NG

[ Pr ovi de gr oundi ng and bondi ng as speci f i ed i n Sect i on 33 71 02. 00 20 
UNDERGROUND ELECTRI CAL DI STRI BUTI ON. ]

[ Pr ovi de as speci f i ed i n Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM. ]

2. 14      MATERI ALS FOR CONCRETE FOUNDATI ON

Feat ur es and di mensi on of  t he concr et e f oundat i on shal l  be as i ndi cat ed.

2. 14. 1      Concr et e Mat er i al

Speci f i ed i n Sect i on 03 30 00,  CAST- I N- PLACE CONCRETE.

2. 14. 2      Anchor  Bol t

Anchor  bol t s shal l  be JI S B 1178,  Type L.   Bol t s shal l  be st ai nl ess st eel  
mat er i al  conf or mi ng t o SUS 304.

2. 14. 3      Anchor  Bol t  ( Expansi on Anchor )

Tubul ar ,  mul t i - s l i t ,  i nt er nal  t hr ead,  wi t h st ud bol t  havi ng a head of  t he 
expander  shape,  as i ndi cat ed on dr awi ng.   Do not  use pl ast i c mat er i al .

2. 14. 4      Anchor  Bol t  ( Chemi cal  Anchor )

Shal l  be a t wo- par t  syst em composed of  a t hr eaded r od st ud and a seal ed 
gl ass capsul e cont ai ni ng pr emeasur ed amount s of  epoxy acr yl i c r esi n,  
quar t z sand,  and a har dener  cont ai ned i n a separ at e v i al  wi t hi n t he 
capsul e.
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2. 14. 5      Nut s and Washer s

  Mat er i al  shal l  be st ai nl ess st eel  conf or mi ng t o SUS 304.

2. 15      ADDI TI ONAL REQUI REMENTS OF THE SUBSTATI ON SWI TCHI NG STATI ON 
SWI TCHGEAR

Addi t i onal  r equi r ement s of  cubi c l e t ype uni t  subst at i on open t ype uni t  
subst at i on swi t chi ng st at i on swi t chgear  shal l  be at t ached at  t he end of  
t hi s sect i on as a r ef er ence.

PART 3   EXECUTI ON

3. 1      I NSTALLATI ON

Unl ess ot her wi se i ndi cat ed,  i nst al l at i on shal l  be per f or med i n accor dance 
wi t h  MLI T ESS,  MLI T DSKKS and t o t he r equi r ement s speci f i ed her ei n.

3. 2      GROUNDI NG

Pr ovi de gr oundi ng as i ndi cat ed,  i n accor dance wi t h [ MLI T ESS and MLI T DSKKS, ]  
[ except  t hat  gr oundi ng syst ems shal l  have a r esi st ance t o sol i d ear t h 
gr ound not  exceedi ng 5 ohms] .

3. 2. 1      Gr oundi ng El ect r odes

Pr ovi de dr i ven gr ound r ods as speci f i ed i n [ Sect i on 33 71 02. 00 20 
UNDERGROUND ELECTRI CAL DI STRI BUTI ON]  [ Sect i on 26 20 00 I nt er i or  
Di st r i but i on Syst em] .   Connect  gr ound conduct or s t o t he upper  end of  
gr ound r ods by exot her mi c wel d or  compr essi on connect or .   Pr ovi de 
compr essi on connect or s at  equi pment  end of  gr ound conduct or s.

3. 2. 2      Tr ansf or mer  Gr oundi ng

Pr ovi de separ at e copper  gr oundi ng conduct or s and connect  t hem t o [ t he 
gr ound gi r dl e as i ndi cat ed]  [ copper  gr ound bus t er mi nal ] .   When wor k i n 
addi t i on t o t hat  i ndi cat ed or  speci f i ed i s r equi r ed t o obt ai n t he 
speci f i ed gr ound r esi st ance,  t he pr ovi s i on of  t he cont r act  cover i ng 
" Changes"  shal l  appl y.

3. 2. 3      Gr oundi ng and Bondi ng Equi pment

Pr ovi de separ at e copper  gr oundi ng conduct or s and connect  t hem t o copper  
gr ound bus t er mi nal .   Sol i d bar e copper  wi r e shal l  be JI S C 3102:  St r anded 
bar e copper  wi r e shal l  be JCS 1226,  except  as i ndi cat ed or  speci f i ed 
ot her wi se.

3. 2. 4      Gr ound Gi r dl e ( Loop Gr ound)

Pr ovi de a 60 sqmm  bar e copper - gr ound gi r dl e ar ound subst at i on swi t chi ng 
st at i on swi t chgear .   Gi r dl e shal l  be bur i ed 305 mm  ( one f oot )  deep and 
pl aced 915 mm ( 3 f eet )  l at er al l y f r om t he subst at i on encl osur e.   Connect  
gi r dl e t o encl osur e at  t wo opposi t e pl aces usi ng 60 sqmm  copper .

3. 2. 5      Connect i ons

Make j oi nt s i n gr oundi ng conduct or s and gr ound gi r dl e by exot her mi c wel d 
or  compr essi on connect or .   Exot her mi c wel ds and compr essi on connect or s 
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shal l  be i nst al l ed as speci f i ed i n [ Sect i on 33 71 02. 00 20 UNDERGROUND 
ELECTRI CAL DI STRI BUTI ON]  [ Sect i on 26 20 00 I nt er i or  Di st r i but i on Syst em] .

3. 2. 6      Resi st ance

[ Maxi mum r esi st ance- t o- gr ound of  gr oundi ng syst em shal l  be as speci f i ed i n 
Sect i on 33 71 02. 00 20 UNDERGROUND ELECTRI CAL DI STRI BUTI ON. ]
[ Maxi mum r esi st ance- t o- gr ound of  gr oundi ng syst em shal l  be as speci f i ed i n 
Sect i on 26 20 00 I nt er i or  Di st r i but i on Syst em. ]

3. 3      I NSTALLATI ON OF EQUI PMENT AND ASSEMBLI ES

I nst al l  and connect  cubi c l e t ype uni t  subst at i on open t ype uni t  subst at i on 
swi t chi ng st at i on swi t chgear  f ur ni shed under  t hi s sect i on as i ndi cat ed on 
pr oj ect  dr awi ngs,  t he appr oved shop dr awi ngs,  and as speci f i ed her ei n.

3. 4      FI ELD APPLI ED PAI NTI NG

Fi el d pai nt  shal l  be speci f i ed i n Sect i on 09 90 00,  PAI NTS AND COATI NGS.

3. 5      WARNI NG SI GN MOUNTI NG

Pr ovi de t he number  of  s i gns r equi r ed t o be r eadabl e f r om each accessi bl e 
s i de,  but  space t he si gns a maxi mum of  9 met er s  apar t .

3. 6      RESTORATI ON

Unl ess ot her wi se i ndi cat ed,  al l  exi st i ng obj ect s whi ch i nt er f er e wi t h new 
wor k shal l  be r emoved t empor ar y and r ei nst al l ed upon compl et i on of  new 
wor k.

3. 7      FOUNDATI ON FOR EQUI PMENT AND ASSEMBLI ES

Foundat i on shal l  be i n accor dance wi t h MLI T ESS.   

3. 7. 1      Cast - i n- pl ace concr et e

Cast - i n- pl ace concr et e wor k shal l  be as speci f i ed i n Sect i on 03 30 00 
CAST- I N- PLACE CONCRETE.

3. 7. 2      Seal i ng

When t he i nst al l at i on i s compl et e,  t he Cont r act or  shal l  seal  al l  condui t  
and ot her  ent r i es i nt o t he equi pment  encl osur e wi t h an appr oved seal i ng 
compound.   Seal s shal l  be of  suf f i c i ent  st r engt h and dur abi l i t y  t o pr ot ect  
al l  ener gi zed l i ve par t s of  t he equi pment  f r om r odent s,  i nsect s,  or  ot her  
f or ei gn mat t er .

3. 8      FI ELD QUALI TY CONTROL

3. 8. 1      Test i ng Met hods f or  Each Fi el d Test

Use desi gn document s and r equi r ement s speci f i ed i n t hi s sect i on t o devel op 
t est  pr ocedur es.  Pr ocedur es shal l  consi st  of  det ai l ed i nst r uct i ons f or  a 
t est  set up,  execut i on,  and eval uat i on of  t est  r esul t s.

Test i ng shal l  not  pr oceed unt i l  af t er  t he Cont r act or  has r ecei ved wr i t t en 
Cont r act i ng Of f i cer ' s appr oval  of  t he t est  pr ocedur es as speci f i ed.  
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3. 8. 2      Per f or mance of  Accept ance Checks and Test s

Fi r st  Cl ass Const r uct i on El ect r i c Management  Engi neer  ( 1 Kyu Deki kouj i  
Sekou Kanr i gi shi )  shal l  per f or m accept ance checks and t est i ng i n 
accor dance wi t h t he manuf act ur er ' s r ecommendat i ons,  and i ncl ude [ t he 
f ol l owi ng]  v i sual  and mechani cal  i nspect i ons and el ect r i cal  t est s,  
per f or med i n accor dance wi t h MLI T ESS,  MLI T DSKKS,  METI ,  t he Techni cal  
St andar d f or  El ect r i cal  Equi pment  TSEE,  and JEAC 8001.

a.   Pr ot ect i on co- or di nat i on cur ve l i ne

b.   I nsul at i on r esi st ance t est

c.   Wi t hst and vol t age t est

d.   Pr ot ect i ve r el ays t est

e.   [ Leakage cur r ent  t est  of  t r ansf or mer ]

f .   Syst em t est

[ Gr oundi ng syst em t est  ar e per f or med i n accor dance wi t h t he manuf act ur er ' s 
r ecommendat i ons and i ncl ude t he f ol l owi ng vi sual  and mechani cal  
i nspect i ons and el ect r i cal  t est s. ]

3. 8. 3      Equi pment  Checks and Test s

3. 8. 3. 1      I nt er r upt er  Swi t ches

a.   Vi sual  and Mechani cal  I nspect i on

( 1)   Compar e equi pment  namepl at e dat a wi t h speci f i cat i ons and 
appr oved shop dr awi ngs.

( 2)   I nspect  physi cal  and mechani cal  condi t i on.

( 3)   Conf i r m cor r ect  appl i cat i on of  manuf act ur er ' s r ecommended 
l ubr i cant s.

( 4)   Ver i f y appr opr i at e anchor age and r equi r ed ar ea cl ear ances.

( 5)   Ver i f y appr opr i at e equi pment  gr oundi ng.

( 6)   Ver i f y cor r ect  bl ade al i gnment ,  bl ade penet r at i on,  t r avel  
st ops,  and mechani cal  oper at i on.

( 7)   [ Ver i f y t hat  f use si zes and t ypes cor r espond t o appr oved shop 
dr awi ngs. ]

( 8)   [ Ver i f y t hat  each f use hol der  has adequat e mechani cal  
suppor t . ]

( 9)   Ver i f y t i ght ness of  accessi bl e bol t ed el ect r i cal  connect i ons 
by cal i br at ed t or que- wr ench met hod.   Ther mogr aphi c sur veyi ng[  i s 
not ] [  i s ] r equi r ed.

( 10)   Test  i nt er l ocki ng syst ems f or  cor r ect  oper at i on and 
sequenci ng.
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( 11)   Ver i f y cor r ect  phase bar r i er  mat er i al s and i nst al l at i on.

( 12)   Compar e swi t ch bl ade cl ear ances wi t h i ndust r y st andar ds.

( 13)   I nspect  al l  i ndi cat i ng devi ces f or  cor r ect  oper at i on 

b.   El ect r i cal  Test s

( 1)   Per f or m i nsul at i on- r esi st ance t est s.

( 2)   Per f or m over - pot ent i al  t est s.

( 3)   Per f or m r esi st ance measur ement s t hr ough al l  bol t ed 
connect i ons wi t h l ow- r esi st ance ohmmet er ,  i f  appl i cabl e.

( 4)   Measur e c l osed cont act - r esi st ance acr oss each swi t ch bl ade[  
and f use hol der ] .

( 5)   [ Measur e f use r esi st ance. ]

( 6)   Ver i f y heat er  oper at i on.

3. 8. 3. 2      I nt er r upt er  Swi t chgear  ( LDS,  LBS)

a.   Vi sual  and Mechani cal  I nspect i on

( 1)   Compar e equi pment  namepl at e dat a wi t h speci f i cat i ons and 
appr oved shop dr awi ngs.

( 2)   I nspect  physi cal  and mechani cal  condi t i on.

( 3)   Conf i r m cor r ect  appl i cat i on of  manuf act ur er ' s r ecommended 
l ubr i cant s.

( 4)   Ver i f y appr opr i at e anchor age and r equi r ed ar ea cl ear ances.

( 5)   Ver i f y appr opr i at e equi pment  gr oundi ng.

( 6)   Ver i f y cor r ect  bl ade al i gnment ,  bl ade penet r at i on,  t r avel  
st ops,  and mechani cal  oper at i on.

( 7)   [ Ver i f y t hat  f use si zes and t ypes cor r espond t o appr oved shop 
dr awi ngs. ]

( 8)   [ Ver i f y t hat  each f use hol der  has adequat e mechani cal  
suppor t . ]

( 9)   I nspect  al l  bol t ed el ect r i cal  connect i ons f or  hi gh r esi st ance 
usi ng l ow- r esi st ance ohmmet er ,  ver i f y i ng t i ght ness of  accessi bl e 
bol t ed el ect r i cal  connect i ons by cal i br at ed t or que- wr ench met hod,  
or  per f or mi ng t her mogr aphi c sur vey.  

( 10)   Test  i nt er l ocki ng syst ems f or  cor r ect  oper at i on and 
sequenci ng.

( 11)   Ver i f y cor r ect  phase bar r i er  mat er i al s and i nst al l at i on.

( 12)   Compar e swi t ch bl ade cl ear ances wi t h i ndust r y st andar ds.
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( 13)   I nspect  al l  i ndi cat i ng devi ces f or  cor r ect  oper at i on 

b.   El ect r i cal  Test s

( 1)   Per f or m i nsul at i on- r esi st ance t est s.

( 2)   Per f or m over - pot ent i al  t est s.

( 3)   Per f or m r esi st ance measur ement s t hr ough al l  bol t ed 
connect i ons wi t h l ow- r esi st ance ohmmet er ,  i f  appl i cabl e.

( 4)   Measur e c l osed cont act - r esi st ance acr oss each swi t ch bl ade[  
and f use hol der ] .

( 5)   [ Measur e f use r esi st ance. ]

( 6)   Ver i f y heat er  oper at i on.

3. 8. 3. 3      Vacuum Ci r cui t  Br eaker  ( VCB)

a.   Vi sual  and mechani cal  i nspect i on

( 1)   Compar e equi pment  namepl at e dat a wi t h speci f i cat i ons and 
appr oved shop dr awi ngs.

( 2)   I nspect  physi cal  and mechani cal  condi t i on.

( 3)   Conf i r m cor r ect  appl i cat i on of  manuf act ur er ' s r ecommended 
l ubr i cant s.

( 4)   I nspect  anchor age,  al i gnment ,  and gr oundi ng.

( 5)   Per f or m al l  mechani cal  oper at i onal  t est s on bot h t he c i r cui t  
br eaker  and i t s oper at i ng mechani sm.

( 6)   Measur e cr i t i cal  di st ances such as cont act  gap as r ecommended 
by manuf act ur er .

( 7)   Ver i f y t i ght ness of  accessi bl e bol t ed connect i ons by 
cal i br at ed t or que- wr ench met hod.   Ther mogr aphi c sur vey[  i s not ] [  
i s ]  r equi r ed.

( 8)   Recor d as- f ound and as- l ef t  oper at i on count er  r eadi ngs.

b.   El ect r i cal  Test s

( 1)   Per f or m a cont act - r esi st ance t est .

( 2)   Ver i f y t r i p,  c l ose,  t r i p- f r ee,  and ant i pump f unct i on.

( 3)   Tr i p c i r cui t  br eaker  by oper at i on of  each pr ot ect i ve devi ce.

( 4)   Per f or m i nsul at i on- r esi st ance t est s.

( 5)   Per f or m vacuum bot t l e i nt egr i t y ( over pot ent i al )  t est  acr oss 
each bot t l e wi t h t he br eaker  i n t he open posi t i on i n st r i ct  
accor dance wi t h manuf act ur er ' s i nst r uct i ons.   Do not  exceed 
maxi mum vol t age st i pul at ed f or  t hi s t est .
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3. 8. 3. 4      Met er i ng and I nst r ument at i on

a.   Vi sual  and Mechani cal  I nspect i on

( 1)   Compar e equi pment  namepl at e dat a wi t h speci f i cat i ons and 
appr oved shop dr awi ngs.

( 2)   I nspect  physi cal  and mechani cal  condi t i on.

( 3)   Ver i f y t i ght ness of  el ect r i cal  connect i ons.

b.   El ect r i cal  Test s

( 1)   Ver i f y accur acy of  met er s at  25,  50,  75,  and 100 per cent  of  
f ul l  scal e.

( 2)   Cal i br at e wat t hour  met er s accor di ng t o manuf act ur er ' s 
publ i shed dat a.

( 3)   Ver i f y al l  i nst r ument  mul t i pl i er s.

( 4)   Ver i f y t hat  cur r ent  t r ansf or mer [  and vol t age t r ansf or mer ]  
secondar y c i r cui t s ar e i nt act .

3. 8. 3. 5      Swi t chgear  Assembl i es

a.   Vi sual  and Mechani cal  I nspect i on

( 1)   Compar e equi pment  namepl at e dat a wi t h speci f i cat i ons and 
appr oved shop dr awi ngs.

( 2)   I nspect  physi cal ,  el ect r i cal ,  and mechani cal  condi t i on.

( 3)   Conf i r m cor r ect  appl i cat i on of  manuf act ur er ' s r ecommended 
l ubr i cant s.

( 4)   Ver i f y appr opr i at e anchor age,  r equi r ed ar ea cl ear ances,  and 
cor r ect  al i gnment .

( 5)   I nspect  al l  door s,  panel s,  and sect i ons f or  pai nt ,  dent s,  
scr at ches,  f i t ,  and mi ssi ng har dwar e.

( 6)   Ver i f y t hat [  f use and]  c i r cui t  br eaker  s i zes and t ypes 
cor r espond t o appr oved shop dr awi ngs.

( 7)   [ Ver i f y t hat  cur r ent  and pot ent i al  t r ansf or mer  r at i os 
cor r espond t o appr oved shop dr awi ngs. ]

( 8)   Ver i f y t i ght ness of  accessi bl e bol t ed el ect r i cal  connect i ons 
by cal i br at ed t or que- wr ench met hod.   Ther mogr aphi c sur vey[  i s 
not ] [  i s ]  r equi r ed.

( 9)   Conf i r m cor r ect  oper at i on and sequenci ng of  el ect r i cal  and 
mechani cal  i nt er l ock syst ems.

( 10)   Cl ean swi t chgear .

( 11)   I nspect  i nsul at or s f or  evi dence of  physi cal  damage or  
cont ami nat ed sur f aces.
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( 12)   Ver i f y cor r ect  bar r i er [  and shut t er ]  i nst al l at i on[  and 
oper at i on] .

( 13)   Exer ci se al l  act i ve component s.

( 14)   I nspect  al l  mechani cal  i ndi cat i ng devi ces f or  cor r ect  
oper at i on.

( 15)   Ver i f y t hat  vent s ar e c l ear .

( 16)   Test  oper at i on,  al i gnment ,  and penet r at i on of  i nst r ument  
t r ansf or mer  wi t hdr awal  di sconnect s.

( 17)   I nspect  cont r ol  power  t r ansf or mer s.

b.   El ect r i cal  Test s

( 1)   Per f or m i nsul at i on- r esi st ance t est s on each bus sect i on.

( 2)   Per f or m over pot ent i al  t est s.

( 3)   Per f or m i nsul at i on- r esi st ance t est  on cont r ol  wi r i ng;  Do not  
per f or m t hi s t est  on wi r i ng connect ed t o sol i d- st at e component s.

( 4)   Per f or m cont r ol  wi r i ng per f or mance t est .

( 5)   Per f or m pr i mar y cur r ent  i nj ect i on t est s on t he ent i r e cur r ent  
c i r cui t  i n each sect i on of  assembl y.

( 6)   [ Per f or m phasi ng check on doubl e- ended swi t chgear  t o ensur e 
cor r ect  bus phasi ng f r om each sour ce. ]

( 7)   Ver i f y oper at i on of  heat er s.

3. 8. 3. 6      Tr ansf or mer s

a.   Vi sual  and mechani cal  i nspect i on

( 1)   Compar e equi pment  namepl at e i nf or mat i on wi t h speci f i cat i ons 
and appr oved shop dr awi ngs.

( 2)   I nspect  physi cal  and mechani cal  condi t i on.   Check f or  damaged 
or  cr acked i nsul at or s and l eaks.  

( 3)   I nspect  al l  bol t ed el ect r i cal  connect i ons f or  hi gh r esi st ance 
usi ng l ow- r esi st ance ohmmet er ,  ver i f y i ng t i ght ness of  accessi bl e 
bol t ed el ect r i cal  connect i ons by cal i br at ed t or que- wr ench met hod,  
or  per f or mi ng t her mogr aphi c sur vey.

( 4)   Ver i f y cor r ect  l i qui d l evel  i n t anks.

( 5)   Per f or m speci f i c  i nspect i ons and mechani cal  t est s as 
r ecommended by manuf act ur er .

( 6)   Ver i f y cor r ect  equi pment  gr oundi ng.

( 7)   Ver i f y t he pr esence of  t r ansf or mer  sur ge ar r est er s.
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b.   El ect r i cal  t est s

( 1)   Per f or m r esi st ance measur ement s t hr ough al l  bol t ed 
connect i ons wi t h l ow- r esi st ance ohmmet er .

( 2)   Ver i f y t hat  t he t ap- changer  i s set  at  speci f i ed r at i o.

( 3)   Ver i f y pr oper  secondar y vol t age phase- t o- phase and 
phase- t o- neut r al  af t er  ener gi zat i on and pr i or  t o l oadi ng.

( 4)   Per f or m t r ansf or mer  t est  i n accor dance wi t h JEC 2200 and t he 
t r ansf or mer  manuf act ur e' s wr i t t en i nst r uct i on.

3. 8. 3. 7      Cur r ent  Tr ansf or mer s

a.   Vi sual  and mechani cal  i nspect i on

( 1)   Compar e equi pment  namepl at e dat a wi t h speci f i cat i ons and 
appr oved shop dr awi ngs.  

( 2)   I nspect  physi cal  and mechani cal  condi t i on.

( 3)   Ver i f y cor r ect  connect i on.

( 4)   Ver i f y t hat  adequat e c l ear ances exi st  bet ween pr i mar y 
c i r cui t s and secondar y c i r cui t .

( 5)   I nspect  al l  bol t ed el ect r i cal  connect i ons f or  hi gh r esi st ance 
usi ng l ow- r esi st ance ohmmet er ,  ver i f y i ng t i ght ness of  accessi bl e 
bol t ed el ect r i cal  connect i ons by cal i br at ed t or que- wr ench met hod,  
or  per f or mi ng t her mogr aphi c sur vey.

( 6)   Ver i f y t hat  r equi r ed gr oundi ng and shor t i ng connect i ons 
pr ovi de good cont act .

b.   El ect r i cal  t est s

( 1)   Per f or m r esi st ance measur ement s t hr ough al l  bol t ed 
connect i ons wi t h l ow- r esi st ance ohmmet er ,  i f  appl i cabl e.

( 2)   Per f or m i nsul at i on- r esi st ance t est .

( 3)   Per f or m a pol ar i t y t est .

( 4)   Per f or m a r at i o- ver i f i cat i on t est .

3. 8. 3. 8      [ Ki l owat t  Demand Met er ] [ Wat t hour  Met er ]

a.   Vi sual  and mechani cal  i nspect i on

( 1)   Compar e equi pment  namepl at e dat a wi t h speci f i cat i ons and 
appr oved shop dr awi ngs.

( 2)   I nspect  physi cal  and mechani cal  condi t i on.

( 3)   Ver i f y t i ght ness of  el ect r i cal  connect i ons.

b.   El ect r i cal  t est s
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( 1)   [ Cal i br at e wat t hour  met er s accor di ng t o manuf act ur er ' s 
publ i shed dat a. ]

( 2)   Ver i f y t hat  cor r ect  mul t i pl i er  has been pl aced on f ace of  
met er ,  wher e appl i cabl e.

( 3)   Ver i f y t hat  cur r ent  t r ansf or mer  secondar y c i r cui t s ar e i nt act .

3. 8. 3. 9      Gr oundi ng Syst em

a.   Vi sual  and mechani cal  i nspect i on

( 1)   I nspect  gr ound syst em f or  compl i ance wi t h cont r act  pl ans and 
speci f i cat i ons.

b.   El ect r i cal  t est s

( 1)   Per f or m gr ound- i mpedance measur ement s ut i l i z i ng t he 
f al l - of - pot ent i al  met hod.   On syst ems consi st i ng of  i nt er connect ed 
gr ound r ods,  per f or m t est s af t er  i nt er connect i ons ar e compl et e (
not  exceed 5 ohms) .   On syst ems consi st i ng of  a s i ngl e gr ound r od 
per f or m t est s bef or e any wi r e i s connect ed ( not  exceed 25 ohms) .   
Take measur ement s i n nor mal l y dr y weat her ,  not  l ess t han 48 hour s 
af t er  r ai nf al l .   Use a por t abl e gr ound t est i ng megger  i n 
accor dance wi t h manuf act ur er ' s i nst r uct i ons t o t est  each gr ound or  
gr oup of  gr ounds.   The i nst r ument  shal l  be equi pped wi t h a met er  
r eadi ng di r ect l y i n ohms or  f r act i ons t her eof  t o i ndi cat e t he 
gr ound val ue of  t he gr ound r od or  gr oundi ng syst ems under  t est .

( 2)   Submi t  t he measur ed gr ound r esi st ance of  each gr ound r od ( not  
exceed 25 ohms)  and gr oundi ng syst em ( not  exceed 5 ohms) ,  
i ndi cat i ng t he l ocat i on of  t he r od and gr oundi ng syst em.   I ncl ude 
t he t est  met hod and t est  set up ( i . e. ,  pi n l ocat i on)  used t o 
det er mi ne gr ound r esi st ance and soi l  condi t i ons at  t he t i me t he 
measur ement s wer e made.

3. 8. 4      Fol l ow- Up Ver i f i cat i on

Upon compl et i on of  accept ance checks and t est s,  t he Cont r act or  shal l  show 
by demonst r at i on i n ser vi ce t hat  c i r cui t s and devi ces ar e i n good 
oper at i ng condi t i on and pr oper l y per f or mi ng t he i nt ended f unct i on.   As an 
except i on t o r equi r ement s st at ed el sewher e i n t he cont r act ,  t he 
Cont r act i ng Of f i cer  shal l  be gi ven 5 wor ki ng days advance not i ce of  t he 
dat es and t i mes of  checki ng and t est i ng.
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I NSERT 7 DRAWI NGS
       - -  End of  Sect i on - -
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SECTI ON 26 12 19. 10

THREE- PHASE,  LI QUI D- FI LLED PAD- MOUNTED TRANSFORMERS
05/ 19

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.  Cont r act or  may subst i t ut e compat i bl e Japan 
I ndust r i al  St andar d ( JI S)  or  Japan Ar chi t ect ur al  St andar d Speci f i cat i on 
( JASS)  f or  non- Japanese st andar ds,  as appr oved by t he Cont r act i ng 
Of f i cer ' s r epr esent at i ve.

AMERI CAN NATI ONAL STANDARDS I NSTI TUTE ( ANSI )

ANSI  C12. 1 ( 2022)  El ect r i c Met er s -  Code f or  
El ect r i c i t y Met er i ng

ASTM I NTERNATI ONAL ( ASTM)

ASTM A240/ A240M ( 2022)  St andar d Speci f i cat i on f or  Chr omi um 
and Chr omi um- Ni ckel  St ai nl ess St eel  Pl at e,  
Sheet ,  and St r i p f or  Pr essur e Vessel s and 
f or  Gener al  Appl i cat i ons

ASTM C260/ C260M ( 2010a;  R 2016)  St andar d Speci f i cat i on f or  
Ai r - Ent r ai ni ng Admi xt ur es f or  Concr et e

ASTM D117 ( 2022)  St andar d Gui de f or  Sampl i ng,  Test  
Met hods,  and Speci f i cat i ons f or  El ect r i cal  
I nsul at i ng Li qui ds

ASTM D1535 ( 2014;  R 2018)  St andar d Pr act i ce f or  
Speci f y i ng Col or  by t he Munsel l  Syst em

ASTM D3487 ( 2016;  E2017)  St andar d Speci f i cat i on f or  
Mi ner al  I nsul at i ng Oi l  Used i n El ect r i cal  
Appar at us

ASTM D877/ D877M ( 2019)  St andar d Test  Met hod f or  Di el ect r i c 
Br eakdown Vol t age of  I nsul at i ng Li qui ds 
Usi ng Di sk El ect r odes

ASTM D92 ( 2018)  St andar d Test  Met hod f or  Fl ash and 
Fi r e Poi nt s by Cl evel and Open Cup Test er

ASTM D97 ( 2017b)  St andar d Test  Met hod f or  Pour  
Poi nt  of  Pet r ol eum Pr oduct s

FM GLOBAL ( FM)

FM APP GUI DE ( updat ed on- l i ne)  Appr oval  Gui de 
ht t p: / / www. appr oval gui de. com/
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I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENGI NEERS ( I EEE)

I EEE 386 ( 2016)  Separ abl e I nsul at ed Connect or  
Syst ems f or  Power  Di st r i but i on Syst ems 
Rat ed 2. 5 kV t hr ough 35 kV

I EEE C2 ( 2023)  Nat i onal  El ect r i cal  Saf et y Code

I EEE C37. 42 ( 2016)  Speci f i cat i ons f or  Hi gh- Vol t age ( > 
1000 V)  Fuses and Accessor i es

I EEE C57. 12. 00 ( 2021)  Gener al  Requi r ement s f or  
Li qui d- I mmer sed Di st r i but i on,  Power ,  and 
Regul at i ng Tr ansf or mer s

I EEE C57. 12. 28 ( 2014)  St andar d f or  Pad- Mount ed Equi pment  
-  Encl osur e I nt egr i t y

I EEE C57. 12. 29 ( 2014)  St andar d f or  Pad- Mount ed Equi pment  
-  Encl osur e I nt egr i t y f or  Coast al  
Envi r onment s

I EEE C57. 12. 34 ( 2022)  St andar d Requi r ement s f or  
Pad- Mount ed,  Compar t ment al - Type,  
Sel f - Cool ed,  Thr ee- Phase Di st r i but i on 
Tr ansf or mer s,  10 MVA and Smal l er ;  Hi gh 
Vol t age,  34. 5 kV Nomi nal  Syst em Vol t age 
and Bel ow;  Low Vol t age,  15 kV Nomi nal  
Syst em Vol t age and Bel ow

I EEE C57. 12. 80 ( 2010)  St andar d Ter mi nol ogy f or  Power  and 
Di st r i but i on Tr ansf or mer s

I EEE C57. 12. 90 ( 2021)  Test  Code f or  Li qui d- I mmer sed 
Di st r i but i on,  Power ,  and Regul at i ng 
Tr ansf or mer s

I EEE C57. 13 ( 2016)  Requi r ement s f or  I nst r ument  
Tr ansf or mer s

I EEE C57. 98 ( 2011)  Gui de f or  Tr ansf or mer  I mpul se Test s

I EEE C62. 11 ( 2021)  St andar d f or  Met al - Oxi de Sur ge 
Ar r est er s f or  Al t er nat i ng Cur r ent  Power  
Ci r cui t s ( >1kV)

I EEE St ds Di ct i onar y ( 2009)  I EEE St andar ds Di ct i onar y:  Gl ossar y 
of  Ter ms & Def i ni t i ons

I NTERNATI ONAL ELECTRI CAL TESTI NG ASSOCI ATI ON ( NETA)

NETA ATS ( 2021)  St andar d f or  Accept ance Test i ng 
Speci f i cat i ons f or  El ect r i cal  Power  
Equi pment  and Syst ems

ELECTRI CAL SAFETY I NSPECTI ON ASSOCI ATI ONS

Denki  Hoan Kyoukai Japan St andar d f or  Accept ance Test i ng and 
I nspect i ons
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MI NI STRY OF LAND,  I NFRASTRUCTURE,  TRANSPORT AND TOURI SM ( MLI T)

MLI T DSKKS Denki  Set subi  Kouj i  Kanr i  Shi shi n ( DSKKS)  
El ect r i cal  Const r uct i on Super vi s i on 
Gui del i nes

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S C 0365 ( 2007)  Pr ot ect i on Agai nst  El ect r i c Shock -  
Common Aspect s f or  I nst al l at i on and 
Equi pment

JI S C 60364- 5- 54 ( 2006;  R 2015)  Bui l di ng El ect r i cal  
Equi pment - Par t  5- 54:  Sel ect i on Of  
El ect r i cal  Equi pment  and 
Cont r uct i on- Gr oundi ng Equi pment ,  
Pr ot ect i ve Conduct or  and Pr ot ect i ve 
Bondi ng Conduct or

JI S Z 9101 ( 2018)  Gr aphi cal  symbol s - -  Saf et y col our s 
and saf et y s i gns - -  Par t  1:  Desi gn 
pr i nci pl es f or  saf et y s i gns and saf et y 
mar ki ngs

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

ANSI  C12. 7 ( 2014)  Requi r ement s f or  Wat t hour  Met er  
Socket s

NEMA 260 ( 1996;  R 2004)  Saf et y Label s f or  
Pad- Mount ed Swi t chgear  and Tr ansf or mer s 
Si t ed i n Publ i c Ar eas

NEMA LI  1 ( 1998;  R 2011)  I ndust r i al  Lami nat i ng 
Ther moset t i ng Pr oduct s

NEMA Z535. 4 ( 2011;  R 2017)  Pr oduct  Saf et y Si gns and 
Label s

NEMA/ ANSI  C12. 10 ( 2011;  R 2021)  Physi cal  Aspect s of  
Wat t hour  Met er s -  Saf et y St andar ds

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 ( 2023;  ERTA 7 2023;  TI A 23- 15)  Nat i onal  
El ect r i cal  Code

NFPA 70E ( 2024)  St andar d f or  El ect r i cal  Saf et y i n 
t he Wor kpl ace

ORGANI SATI ON FOR ECONOMI C CO- OPERATI ON AND DEVELOPMENT ( OECD)

OECD Test  203 ( 1992)  Fi sh Acut e Toxi c i t y Test

U. S.  ENVI RONMENTAL PROTECTI ON AGENCY ( EPA)

EPA 712- C- 98- 075 ( 1998)  Fat e,  Tr anspor t  and Tr ansf or mat i on 
Test  Gui del i nes -  OPPTS 835. 3100-  " Aer obi c 
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Aquat i c Bi odegr adat i on"

EPA 821- R- 02- 012 ( 2002)  Met hods f or  Measur i ng t he Acut e 
Toxi c i t y of  Ef f l uent s and Recei v i ng Wat er s 
t o Fr eshwat er  and Mar i ne Or gani sms

U. S.  NATI ONAL ARCHI VES AND RECORDS ADMI NI STRATI ON ( NARA)

10 CFR 431 Ener gy Ef f i c i ency Pr ogr am f or  Cer t ai n 
Commer ci al  and I ndust r i al  Equi pment

UNDERWRI TERS LABORATORI ES ( UL)

UL 467 ( 2022)  UL St andar d f or  Saf et y Gr oundi ng 
and Bondi ng Equi pment

1. 2   RELATED REQUI REMENTS

Sect i on 26 08 00 APPARATUS I NSPECTI ON AND TESTI NG appl i es t o t hi s sect i on,  
wi t h t he addi t i ons and modi f i cat i ons speci f i ed her ei n.

1. 3   DEFI NI TI ONS

Unl ess ot her wi se speci f i ed or  i ndi cat ed,  el ect r i cal  and el ect r oni cs t er ms 
used i n t hese speci f i cat i ons,  and on t he dr awi ngs,  ar e as def i ned i n 
I EEE St ds Di ct i onar y.

1. 4   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e [ f or  Cont r act or  Qual i t y 
Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When used,  a desi gnat i on 
f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he 
submi t t al  f or  t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on 
i n t he Sust ai nabi l i t y  eNot ebook,  i n conf or mance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Pad- mount ed Tr ansf or mer  Dr awi ngs;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

Pad- mount ed Tr ansf or mer s;  G 

SD- 06 Test  Repor t s

Accept ance Checks and Test s;  

SD- 07 Cer t i f i cat es

Tr ansf or mer  Ef f i c i enci es;  

SD- 10 Oper at i on and Mai nt enance Dat a

Tr ansf or mer ( s) ,  Dat a Package 5;
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[ 1. 4. 1   Gover nment  Submi t t al  Revi ew

[ Code CI 44,  NAVFAC LANT,  Naval  Faci l i t i es Engi neer i ng Command] [ _____]  wi l l  
r evi ew and appr ove al l  submi t t al s i n t hi s sect i on r equi r i ng Gover nment  
appr oval .

] 1. 4. 2   Reduced Submi t t al  Requi r ement s

Tr ansf or mer s desi gned and manuf act ur ed by ABB i n Jef f er son Ci t y,  MO;  by 
East on' s Cooper  Power  Ser i es Tr ansf or mer s i n Waukesha,  WI ;  by ERMCO i n 
Dyer sbur g,  TN;  or  by Howar d I ndust r i es i n Laur el ,  MS need not  submi t  t he 
ent i r e submi t t al  package r equi r ement s of  t hi s cont r act .   I nst ead,  submi t  
t he f ol l owi ng i t ems:

a.   A cer t i f i cat i on,  s i gned by t he manuf act ur er ,  st at i ng t hat  t he 
manuf act ur er  wi l l  meet  t he t echni cal  r equi r ement s of  t hi s 
speci f i cat i on.

b.   An out l i ne dr awi ng of  t he t r ansf or mer  wi t h devi ces i dent i f i ed 
( par agr aph PAD- MOUNTED TRANSFORMER DRAWI NGS,  i t em a) .

c.   ANSI  namepl at e dat a of  t he t r ansf or mer  ( par agr aph PAD- MOUNTED 
TRANSFORMER DRAWI NGS,  i t em b) .

[ d.   Manuf act ur er ' s publ i shed t i me- cur r ent  cur ves i n PDF f or mat  and i n 
el ect r oni c f or mat  sui t abl e f or  i mpor t  or  updat i ng i nt o t he [ EasyPower ]  
[ SKM Power Tool s f or  Wi ndows]  [ _____]  comput er  pr ogr am of  t he 
t r ansf or mer  hi gh si de f uses ( par agr aph PAD- MOUNTED TRANSFORMER 
DRAWI NGS,  i t em e) .

] e.   Pr ovi de t r ansf or mer  t est  schedul e and r out i ne and ot her  t est s r equi r ed 
by submi t t al  i t em " SD- 09 Manuf act ur er ' s Fi el d Repor t s" .

f .   Pr ovi de accept ance t est  r epor t s r equi r ed by submi t t al  i t em " SD- 06 Test  
Repor t s" .

g.   Pr ovi de oper at i on and mai nt enance manual s r equi r ed by submi t t al  i t em 
" SD- 10 Oper at i on and Mai nt enance Dat a" .

1. 5   QUALI TY ASSURANCE

1. 5. 1   Pad- Mount ed Tr ansf or mer  Dr awi ngs

I ncl ude t he f ol l owi ng as a mi ni mum:

a.   An out l i ne dr awi ng,  i ncl udi ng f r ont ,  t op,  and si de vi ews.

b.   I EEE namepl at e dat a.

c.   El ement ar y di agr ams and wi r i ng di agr ams[  wi t h t er mi nal s i dent i f i ed of  
wat t hour  met er  and cur r ent  t r ansf or mer s] .

d.   One- l i ne di agr am,  i ncl udi ng swi t ch( es) [ ,  cur r ent  t r ansf or mer s,  met er s,  
and f uses] .

[ e.   Manuf act ur er ' s publ i shed t i me- cur r ent  cur ves i n PDF f or mat  and i n 
el ect r oni c f or mat  sui t abl e f or  i mpor t  or  updat i ng i nt o t he [ EasyPower ]  
[ SKM Power Tool s f or  Wi ndows]  [ _____]  comput er  pr ogr am of  t he 
t r ansf or mer  hi gh si de f uses.
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] 1. 5. 2   Regul at or y Requi r ement s

I n each of  t he publ i cat i ons r ef er r ed t o her ei n,  consi der  t he advi sor y 
pr ovi s i ons t o be mandat or y,  except  of  NFPA 70 when mor e st r i ngent  
r equi r ement s ar e speci f i ed or  i ndi cat ed,  as t hough t he wor d " must "  had 
been subst i t ut ed f or  " shoul d"  wher ever  i t  appear s.   I nt er pr et  r ef er ences 
i n t hese publ i cat i ons t o t he " aut hor i t y havi ng j ur i sdi ct i on, "  or  wor ds of  
s i mi l ar  meani ng,  t o mean t he Cont r act i ng Of f i cer .   Pr ovi de equi pment ,  
mat er i al s,  i nst al l at i on,  and wor kmanshi p i n accor dance wi t h NFPA 70 unl ess 
mor e st r i ngent  r equi r ement s ar e speci f i ed or  i ndi cat ed.

1. 5. 3   St andar d Pr oduct s

Pr ovi de mat er i al s and equi pment  t hat  ar e pr oduct s of  manuf act ur er s 
r egul ar l y engaged i n t he pr oduct i on of  such pr oduct s whi ch ar e of  equal  
mat er i al ,  desi gn and wor kmanshi p,  and:

a.   Have been i n sat i sf act or y commer ci al  or  i ndust r i al  use f or  2 year s 
pr i or  t o bi d openi ng i ncl udi ng appl i cat i ons of  equi pment  and mat er i al s 
under  s i mi l ar  c i r cumst ances and of  s i mi l ar  s i ze.

b.   Have been on sal e on t he commer ci al  mar ket  t hr ough adver t i sement s,  
manuf act ur er s '  cat al ogs,  or  br ochur es dur i ng t he 2- year  per i od.

c.   Wher e t wo or  mor e i t ems of  t he same cl ass of  equi pment  ar e r equi r ed,  
pr ovi de pr oduct s of  a s i ngl e manuf act ur er ;  however ,  t he component  
par t s of  t he i t em need not  be t he pr oduct s of  t he same manuf act ur er  
unl ess st at ed i n t hi s sect i on.

1. 5. 3. 1   Al t er nat i ve Qual i f i cat i ons

Pr oduct s havi ng l ess t han a 2- year  f i el d ser vi ce r ecor d wi l l  be accept abl e 
i f  a cer t i f i ed r ecor d of  sat i sf act or y f i el d oper at i on f or  not  l ess t han 
6000 hour s,  excl usi ve of  t he manuf act ur er s '  f act or y or  l abor at or y t est s,  
i s  f ur ni shed.

1. 5. 3. 2   Mat er i al  and Equi pment  Manuf act ur i ng Dat e

Pr oduct s manuf act ur ed mor e t han 3 year s pr i or  t o dat e of  del i ver y t o s i t e 
ar e not  accept abl e.

1. 6   MAI NTENANCE

1. 6. 1   Addi t i ons t o Oper at i on and Mai nt enance Dat a

Submi t  oper at i on and mai nt enance dat a i n accor dance wi t h Sect i on 01 78 23 
OPERATI ON AND MAI NTENANCE DATA and as speci f i ed her ei n.   I n addi t i on t o 
r equi r ement s of  Dat a Package 5,  i ncl ude t he f ol l owi ng on t he act ual  
t r ansf or mer ( s)  pr ovi ded:

a.   An i nst r uct i on manual  wi t h per t i nent  i t ems and i nf or mat i on hi ghl i ght ed

b.   An out l i ne dr awi ng,  f r ont ,  t op,  and si de vi ews

c.   Pr i ces f or  spar e par t s and suppl y l i s t

d.   Rout i ne and f i el d accept ance t est  r epor t s
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e.   Fuse cur ves f or  pr i mar y f uses

[ f .   I nf or mat i on on wat t hour  demand met er ,  CT' s,  and f use bl ock

] g.   Act ual  namepl at e di agr am

h.   Dat e of  pur chase

PART 2   PRODUCTS

2. 1   PRODUCT COORDI NATI ON

Pr oduct s and mat er i al s not  consi der ed t o be pad- mount ed t r ansf or mer s and 
r el at ed accessor i es ar e speci f i ed i n[  Sect i on 33 71 01 OVERHEAD 
TRANSMI SSI ON AND DI STRI BUTI ON, ] [  Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON 
SYSTEM, ] [  and]  Sect i on 33 71 02 UNDERGROUND ELECTRI CAL DI STRI BUTI ON.

2. 2   THREE- PHASE PAD- MOUNTED TRANSFORMERS

I EEE C57. 12. 34,  I EEE C57. 12. 28 and as speci f i ed her ei n.   Submi t  
manuf act ur er ' s i nf or mat i on f or  each component ,  devi ce,  i nsul at i ng f l ui d,  
and accessor y pr ovi ded wi t h t he t r ansf or mer .

2. 2. 1   Compar t ment s

Pr ovi de hi gh-  and l ow- vol t age compar t ment s separ at ed by st eel  i sol at i ng 
bar r i er s ext endi ng t he f ul l  hei ght  and dept h of  t he compar t ment s.  
Compar t ment  door s:   hi nged l i f t - of f  t ype wi t h st op i n open posi t i on and 
t hr ee- poi nt  l at chi ng.

2. 2. 1. 1   Hi gh Vol t age,  Dead- Fr ont

Hi gh- vol t age compar t ment  cont ai ns:   t he i ncomi ng l i ne,  i nsul at ed 
hi gh- vol t age [ l oad- br eak ] [ dead- br eak ] connect or s,  [ bushi ng wel l  
i nser t s, ] [  f eed- t hr u i nser t s, ]  s i x hi gh- vol t age [ bushi ng wel l s] [ one- pi ece 
bushi ngs]  conf i gur ed f or  l oop f eed appl i cat i on,  l oad- br eak swi t ch 
handl e( s) ,  [ access t o oi l - i mmer sed bayonet  f uses, ] [  dead- f r ont  sur ge 
ar r est er s, ]  t ap changer  handl e,  connect or  par ki ng st ands[  wi t h i nsul at ed 
st andof f  bushi ngs] , [  pr ot ect i ve caps, ]  and gr ound pad.

[ Mi ni mum hi gh- vol t age compar t ment  di mensi ons:   I EEE C57. 12. 34,  Fi gur es 16 
and 17.

] [ a.   I nsul at ed hi gh- vol t age l oad- br eak connect or s:   I EEE 386,  r at ed [ 15 kV,  
95 kV BI L] [ 25 kV,  125 kV BI L] [ 35 kV,  150 kV BI L] .   Cur r ent  r at i ng:   
200 amper es r ms cont i nuous.   Shor t  t i me r at i ng:   10, 000 amper es r ms 
symmet r i cal  f or  a t i me dur at i on of  0. 17 seconds.   Connect or  must  have 
a st eel  r ei nf or ced hook- st i ck eye,  gr oundi ng eye,  t est  poi nt ,  and 
ar c- quenchi ng cont act  mat er i al .

] [ b.   I nsul at ed hi gh- vol t age dead- br eak connect or s:   I EEE 386,  r at ed [ 15 kV,  
95 kV BI L] [ 25 kV,  125 kV BI L] [ 35 kV,  150 kV BI L] .   Cur r ent  r at i ng:   
600 amper es r ms cont i nuous.   Shor t  t i me r at i ng:   25, 000 amper es r ms 
symmet r i cal  f or  a t i me dur at i on of  0. 17 seconds.   Connect or  must  have 
a [ 200 amper e bushi ng i nt er f ace f or  sur ge ar r est er s, ]  st eel  r ei nf or ced 
hook- st i ck eye,  gr oundi ng eye,  t est  poi nt ,  and ar c- quenchi ng cont act  
mat er i al .

] [ c.   Bushi ng wel l  i nser t s[  and f eed- t hr u i nser t s] :   I EEE 386,  200 amper es,  
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[ 15] [ 25]  kV Cl ass.   Pr ovi de a bushi ng wel l  i nser t  f or  each bushi ng 
wel l  unl ess i ndi cat ed ot her wi se. [   Pr ovi de f eed- t hr u i nser t s as 
i ndi cat ed. ]

] [ d.   One- pi ece bushi ngs:   I EEE 386,  [ 200] [ 600]  amper es,  [ 15] [ 25] [ 35] [ _____]  
kV Cl ass.

] e.   Load- br eak swi t ch

[ Radi al - f eed t wo- posi t i on oi l - i mmer sed t ype r at ed at  [ 15 kV,  95 kV 
BI L] [ 25 kV,  125 kV BI L] [ 35 kV,  150 kV BI L] ,  wi t h a cont i nuous cur r ent  
r at i ng and l oad- br eak r at i ng of  [ 200] [ 300] [ _____]  amper es,  and a 
make- and- l at ch r at i ng of  12, 000 r ms amper es symmet r i cal .   Locat e t he 
swi t ch handl e i n t he hi gh- vol t age compar t ment .

] [ Loop f eed sect i onal i zer  swi t ches:   Pr ovi de t hr ee,  t wo- posi t i on,  
oi l - i mmer sed t ype swi t ches t o per mi t  c l osed t r ansi t i on l oop f eed and 
sect i onal i z i ng.   Each swi t ch must  be r at ed at  [ 15 kV,  95 kV BI L] [ 25 
kV,  125 kV BI L] [ 35 kV,  150 kV BI L] ,  wi t h a cont i nuous cur r ent  r at i ng 
and l oad- br eak r at i ng of  [ 200] [ 300] [ _____]  amper es,  and a 
make- and- l at ch r at i ng of  12, 000 r ms amper es symmet r i cal .   Locat e t he 
swi t ch handl es i n t he hi gh- vol t age compar t ment .   Oper at i on of  swi t ches 
must  be as f ol l ows:

ARRANGEMENT 
NO.

DESCRI PTI ON OF SWI TCH 
ARRANGEMENT

SWI TCH POSI TI ON

LI NE A SW. LI NE B SW XFMR.  SW

OPEN CLOSE OPEN CLOSE OPEN CLOSE

1 Li ne A connect ed t o 
Li ne B and bot h l i nes 
connect ed t o 
t r ansf or mer

X X X

2 Tr ansf or mer  connect ed 
t o Li ne A onl y

X X X

3 Tr ansf or mer  connect ed 
t o Li ne Bonl y

X X X

4 Tr ansf or mer  open and 
l oop cl osed

X X X

5 Tr ansf or mer  open and 
l oop open

X X X

] [ f .   Pr ovi de bayonet  oi l - i mmer sed,  expul s i on f uses i n ser i es wi t h 
oi l - i mmer sed,  par t i al - r ange,  cur r ent - l i mi t i ng f uses.   The bayonet  f use 
l i nks sense bot h hi gh cur r ent s and hi gh oi l  t emper at ur e i n or der  t o 
pr ovi de t her mal  pr ot ect i on t o t he t r ansf or mer .   Coor di nat e t r ansf or mer  
pr ot ect i on wi t h expul s i on f use cl ear i ng l ow- cur r ent  f aul t s and 
cur r ent - l i mi t i ng f use cl ear i ng hi gh- cur r ent  f aul t s beyond t he 
i nt er r upt i ng r at i ng of  t he expul s i on f use.   I ncl ude an oi l  r et ent i on 
val ve i nsi de t he bayonet  assembl y housi ng,  whi ch c l oses when t he f use 
hol der  i s r emoved,  and an ext er nal  dr i p shi el d t o mi ni mi ze oi l  
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spi l l s .   Di spl ay a war ni ng l abel  adj acent  t o t he bayonet  f use( s)  
caut i oni ng agai nst  r emovi ng or  i nser t i ng f uses unl ess t he t r ansf or mer  
has been de- ener gi zed and t he t ank pr essur e has been r el eased.

Bayonet  f use assembl y:   150 kV BI L.

Oi l - i mmer sed cur r ent - l i mi t i ng f uses:   I EEE C37. 42;  50, 000 r ms amper es 
symmet r i cal  i nt er r upt i ng r at i ng at  t he syst em vol t age speci f i ed. [   
Connect  cur r ent - l i mi t i ng f uses ahead of  t he r adi al - f eed l oad- br eak 
swi t ch. ]

] [ g.   Sur ge ar r est er s:   I EEE C62. 11,  r at ed 
[ 3] [ 6] [ 9] [ 10] [ 12] [ 15] [ 18] [ 21] [ 24] [ 27] [ 30] [ 36] [ _____]  kV,  f ul l y  
shi el ded,  dead- f r ont ,  met al - oxi de- var i st or ,  el bow t ype wi t h 
r esi st ance- gr aded gap. [   Pr ovi de t hr ee ar r est er s f or  r adi al  f eed 
ci r cui t s. ] [   Pr ovi de [ t hr ee] [ s i x]  ar r est er s f or  l oop f eed ci r cui t s. ]

] h.   Par ki ng st ands:   Pr ovi de a par ki ng st and near  each bushi ng. [   Pr ovi de 
i nsul at ed st andof f  bushi ngs f or  par ki ng of  ener gi zed  hi gh- vol t age 
connect or s on par ki ng st ands. ]

[ i .   Pr ot ect i ve caps:   I EEE 386,  [ 200] [ 600]  amper es,  [ 15] [ 25] [ 35] [ _____]  kV 
Cl ass.   Pr ovi de i nsul at ed pr ot ect i ve caps ( not  shi ppi ng caps)  f or  
i nsul at i ng and seal i ng out  moi st ur e f r om unused bushi ngs.

] [ 2. 2. 1. 2   Hi gh Vol t age,  Li ve- Fr ont

Hi gh- vol t age compar t ment  cont ai ns:   t he i ncomi ng l i ne,  t r ansf or mer  
hi gh- vol t age bushi ngs,  l oad- br eak swi t ch handl e( s) , [  access t o 
oi l - i mmer sed bayonet  f uses, ] [  sur ge ar r est er s, ]  t ap changer  handl e,  
i nsul at ed phase bar r i er s,  and gr ound pad.

a.   Cabl e t er mi nat or s:   Pr ovi de as speci f i ed i n Sect i on 33 71 02 
UNDERGROUND ELECTRI CAL DI STRI BUTI ON.

b.   Load- br eak swi t ch

[ Radi al - f eed t wo- posi t i on oi l - i mmer sed t ype r at ed at  [ 15 kV,  95 kV 
BI L] [ 25 kV,  125 kV BI L] [ 35 kV,  150 kV BI L] ,  wi t h a cont i nuous cur r ent  
r at i ng and l oad- br eak r at i ng of  [ 200] [ 300] [ _____]  amper es,  and a 
make- and- l at ch r at i ng of  12, 000 r ms amper es symmet r i cal .   Locat e t he 
swi t ch handl e i n t he hi gh- vol t age compar t ment .

] [ Loop f eed sect i onal i zer  swi t ches:   Pr ovi de t hr ee,  t wo- posi t i on,  
oi l - i mmer sed t ype swi t ches t o per mi t  c l osed t r ansi t i on l oop f eed and 
sect i onal i z i ng.   Each swi t ch must  be r at ed at  [ 15 kV,  95 kV BI L] [ 25 
kV,  125 kV BI L] [ 35 kV,  150 kV BI L] ,  wi t h a cont i nuous cur r ent  r at i ng 
and l oad- br eak r at i ng of  [ 200] [ 300] [ _____]  amper es,  and a 
make- and- l at ch r at i ng of  12, 000 r ms amper es symmet r i cal .   Locat e t he 
swi t ch handl es i n t he hi gh- vol t age compar t ment .   Oper at i on of  swi t ches 
must  be as f ol l ows:
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ARRANGEMENT 
NO.

DESCRI PTI ON OF SWI TCH 
ARRANGEMENT

SWI TCH POSI TI ON

LI NE A SW. LI NE B SW XFMR.  SW

OPEN CLOSE OPEN CLOSE OPEN CLOSE

1 Li ne A connect ed t o 
Li ne B and bot h l i nes 
connect ed t o t r ansf or mer

X X X

2 Tr ansf or mer  connect ed 
t o Li ne A onl y

X X X

3 Tr ansf or mer  connect ed 
t o Li ne B onl y

X X X

4 Tr ansf or mer  open and 
l oop cl osed

X X X

5 Tr ansf or mer  open and 
l oop open

X X X

] [ c.   Pr ovi de bayonet  oi l - i mmer sed,  expul s i on f uses i n ser i es wi t h 
oi l - i mmer sed,  par t i al - r ange,  cur r ent - l i mi t i ng f uses.   The bayonet  f use 
l i nks sense bot h hi gh cur r ent s and hi gh oi l  t emper at ur e i n or der  t o 
pr ovi de t her mal  pr ot ect i on t o t he t r ansf or mer .   Coor di nat e t r ansf or mer  
pr ot ect i on wi t h expul s i on f use cl ear i ng l ow- cur r ent  f aul t s and 
cur r ent - l i mi t i ng f use cl ear i ng hi gh- cur r ent  f aul t s beyond t he 
i nt er r upt i ng r at i ng of  t he expul s i on f use.   I ncl ude an oi l  r et ent i on 
val ve i nsi de t he bayonet  assembl y housi ng,  whi ch c l oses when t he f use 
hol der  i s r emoved,  and an ext er nal  dr i p shi el d t o mi ni mi ze oi l  
spi l l s .   Di spl ay a war ni ng l abel  adj acent  t o t he bayonet  f use( s)  
caut i oni ng agai nst  r emovi ng or  i nser t i ng f uses unl ess t he t r ansf or mer  
has been de- ener gi zed and t he t ank pr essur e has been r el eased.

Bayonet  f use assembl y:   150 kV BI L.

Oi l - i mmer sed cur r ent - l i mi t i ng f uses:   I EEE C37. 42;  50, 000 r ms amper es 
symmet r i cal  i nt er r upt i ng r at i ng at  t he syst em vol t age speci f i ed. [   
Connect  cur r ent - l i mi t i ng f uses ahead of  t he r adi al - f eed l oad- br eak 
swi t ch. ]

] [ d.   Sur ge ar r est er s:   I EEE C62. 11,  r at ed 
[ 3] [ 6] [ 9] [ 10] [ 12] [ 15] [ 18] [ 21] [ 24] [ 27] [ 30] [ 36] [ _____]  kV. [   Pr ovi de 
t hr ee ar r est er s f or  r adi al  f eed ci r cui t s. ] [   Pr ovi de [ t hr ee] [ s i x]  
ar r est er s f or  l oop f eed ci r cui t s. ]

] e.   I nsul at ed phase bar r i er s:   NEMA LI  1,  Type GPO- 3,  6. 35 mm mi ni mum 
t hi ckness.   Pr ovi de ver t i cal  bar r i er s bet ween t he hi gh- vol t age 
bushi ngs and a s i ngl e hor i zont al  bar r i er  above t he hi gh- vol t age 
bushi ngs.

] 2. 2. 1. 3   Low Vol t age

Low- vol t age compar t ment  cont ai ns:   l ow- vol t age bushi ngs wi t h NEMA spade 
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t er mi nal s,  accessor i es,  met er i ng,  st ai nl ess st eel  or  l aser - et ched anodi zed 
al umi num di agr ammat i c t r ansf or mer  namepl at e,  and gr ound pad.

a.   I ncl ude t he f ol l owi ng accessor i es:   dr ai n val ve wi t h sampl er  devi ce,  
f i l l  pl ug,  pr essur e r el i ef  devi ce,  l i qui d l evel  gage,  pr essur e- vacuum 
gage,  and di al  t ype t her momet er  wi t h maxi mum t emper at ur e i ndi cat or .

[ b.   Met er i ng:   Pr ovi de as speci f i ed i n Sect i on [ 26 27 14. 00 20 ELECTRI CI TY 
METERI NG] [ 26 27 13. 10 30 ELECTRI C METERS] .

] [ c.   Met er i ng:   NEMA/ ANSI  C12. 10.   Pr ovi de a socket - mount ed el ect r oni c 
pr ogr ammabl e out door  wat t hour  met er ,  sur f ace mount ed f l ush agai nst  t he 
s i de of  t he l ow- vol t age compar t ment  as i ndi cat ed.  [ Met er i ng shal l  be 
compl i ant  wi t h t he cur r ent  Advanced Met er  Readi ng Syst em 
( AMRS) El ect r i c Met er  Speci f i cat i ons. ]   Pr ogr am t he met er  at  t he 
f act or y or  i n t he f i el d.   When f i el d pr ogr ammi ng i s per f or med,  t ur n 
f i el d pr ogr ammi ng devi ce over  t o t he Cont r act i ng Of f i cer  at  compl et i on 
of  pr oj ect .   Coor di nat e t he met er  t o syst em r equi r ement s.

( 1)  Desi gn:   Pr ovi de met er  desi gned f or  use on a 3- phase,  4- wi r e,  
[ 200Y/ 100] [ 208Y/ 120] [ 440Y/ 254] [ 420Y/ 242] [ 480Y/ 277]  vol t  syst em 
wi t h 3 cur r ent  t r ansf or mer s.   I ncl ude necessar y KYZ pul se 
i ni t i at i on har dwar e f or  Ener gy Moni t or i ng and Cont r ol  Syst em 
( EMCS) [  as speci f i ed i n Sect i on 23 09 00 I NSTRUMENTATI ON AND 
CONTROL FOR HVAC] .

( 2)  Coor di nat i on:   Pr ovi de met er  coor di nat ed wi t h r at i os of  cur r ent  
t r ansf or mer s and t r ansf or mer  secondar y vol t age.

( 3)  Cl ass:   20;   For m:   [ 9S] [ _____] ;  Accur acy:  pl us or  mi nus 1. 0 
per cent ;  Fi ni sh:  Cl ass I I

( 4)  Cover :   Pol ycar bonat e and l ockabl e t o pr event  t amper i ng and 
unaut hor i zed r emoval .

( 5)  Ki l owat t - hour  Regi st er :   f i ve di gi t  el ect r oni c pr ogr ammabl e t ype

( 6)  Demand Regi st er :

( a)  Pr ovi de sol i d st at e

( b)  Met er  r eadi ng mul t i pl i er :   I ndi cat e mul t i pl i er  on t he met er  
f ace.

( c)  Demand i nt er val  l engt h:   pr ogr ammed f or  [ 15] [ 30] [ 60]  mi nut es 
wi t h r ol l i ng demand up t o s i x subi nt er val s per  i nt er val .

( 7)  Met er  f usi ng:   Pr ovi de a f use bl ock mount ed i n t he secondar y 
compar t ment  cont ai ni ng one f use per  phase t o pr ot ect  t he vol t age 
i nput  t o t he wat t hour  met er .   Si ze f uses as r ecommended by t he 
met er  manuf act ur er .

( 8)  Socket :   ANSI  C12. 7.  [ Met er  socket  shal l  be compl i ant  wi t h t he 
cur r ent  Advanced Met er  Readi ng Syst em ( AMRS)  El ect r i c Met er  
Speci f i cat i ons. ]  Pr ovi de NEMA Type 3R,  box- mount ed socket  havi ng 
aut omat i c c i r cui t - c l osi ng bypass and havi ng j aws compat i bl e wi t h 
r equi r ement s of  t he met er .   Cover  unused hub openi ngs wi t h bl ank 
hub pl at es.   Pai nt  box [ Munsel l  7GY3. 29/ 1. 5 gr een] [ Munsel l  
5BG7. 0/ 0. 4 sky gr ay ( ANSI  70) ]  [ _____]  t o mat ch t he pad- mount ed 

SECTI ON 26 12 19. 10  Page 11



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

t r ansf or mer  t o whi ch t he box- mount ed socket  i s at t ached.   The 
Munsel l  col or  not at i on i s speci f i ed i n ASTM D1535.

( 9)  Cur r ent  t r ansf or mer s:   I EEE C57. 13.   Pr ovi de but yl - mol ded wi ndow 
t ype cur r ent  t r ansf or mer s wi t h 600- vol t  i nsul at i on,  10 kV BI L and 
mount  on t he l ow- vol t age bushi ngs.   Rout e cur r ent  t r ansf or mer  
l eads i n a l ocat i on as r emot e as possi bl e f r om t he power  
t r ansf or mer  secondar y cabl es t o per mi t  cur r ent  measur ement s t o be 
t aken wi t h hook- on- ammet er s.   Pr ovi de t hr ee cur r ent  t r ansf or mer s 
per  power  t r ansf or mer  wi t h char act er i st i cs l i s t ed i n t he f ol l owi ng 
t abl e.

kVA Sec.  Vol t CT Rat i o RF Met er  Acc.  Cl ass

[ 500] [ 208Y/ 120] [ 1200/ 5] [ 1. 5] [ 0. 3 t hr u B- 0. 5]

[ 750] [ 480Y/ 277] [  800/ 5] [ 2. 0] [ 0. 3 t hr u B- 0. 5]

] 2. 2. 2   Tr ansf or mer

a.   Less- f l ammabl e [ bi o- based]  l i qui d- i nsul at ed[  or  oi l - i nsul at ed] ,  t wo 
wi ndi ng,  60 her t z,  65 degr ees C r i se above a 30 degr ees C aver age 
ambi ent ,  sel f - cool ed t ype.

b.   Tr ansf or mer  r at ed [ _____]  kVA.

c.   Tr ansf or mer  vol t age r at i ngs:   [ _____]  V [ Del t a] [ _____]  -  [ _____]  V 
[ Gr dY] [ _____] . [   For  Gr dY -  Gr dY t r ansf or mer s,  pr ovi de t r ansf or mer  
wi t h f i ve- l egged cor e desi gn f or  t hi r d har moni c suppr essi on. ]

d.   Tap changer :    ext er nal l y oper at ed,  manual  t ype f or  changi ng t ap 
set t i ng when t he t r ansf or mer  i s de- ener gi zed.   Pr ovi de f our  2. 5 
per cent  f ul l  capaci t y t aps,  t wo above and t wo bel ow r at ed pr i mar y 
vol t age.   I ndi cat e whi ch t ap set t i ng i s i n use,  c l ear l y v i s i bl e when 
t he compar t ment  i s opened.

e.   Mi ni mum t est ed per cent  i mpedance at  85 degr ees C:

2. 50 f or  uni t s r at ed 75kVA and bel ow
2. 87 f or  uni t s r at ed 112. 5kVA t o 300kVA
4. 03 f or  500kVA r at ed uni t s
5. 32 f or  uni t s r at ed 750kVA and above

f .   Compl y wi t h t he f ol l owi ng audi bl e sound l evel  l i mi t s:

kVA DECI BELS
( MAX

75 51

112. 5 55

150 55

225 55
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300 55

500 56

750 57

1000 58

1500 60

2000 61

2500 62

g.   I ncl ude:

( 1)  Li f t i ng l ugs and pr ovi s i ons f or  j acki ng under  base,  wi t h base 
const r uct i on sui t abl e f or  usi ng r ol l er s or  ski ddi ng i n any 
di r ect i on.

[ ( 2)  An i nsul at ed l ow- vol t age neut r al  bushi ng wi t h NEMA spade t er mi nal ,  
and wi t h r emovabl e gr ound st r ap.

] ( 3)  Pr ovi de t r ansf or mer  t op wi t h an access handhol e.

[ ( 4)  kVA r at i ng conspi cuousl y di spl ayed [ usi ng 75 mm hi gh yel l ow 
l et t er s ] on i t s encl osur e.

] 2. 2. 2. 1   Speci f i ed Tr ansf or mer  Ef f i c i enci es

Pr ovi de t r ansf or mer  ef f i c i ency cal cul at i ons ut i l i z i ng t he act ual  no- l oad 
and l oad l oss val ues obt ai ned dur i ng t he r out i ne t est s per f or med on t he 
act ual  t r ansf or mer ( s)  pr epar ed f or  t hi s pr oj ect .   Ref er ence no- l oad l osses 
( NLL)  at  20 degr ees C.   Ref er ence l oad l osses ( LL)  at  55 degr ees C and at  
50 per cent  of  t he namepl at e l oad.   The t r ansf or mer  i s not  accept abl e i f  
t he cal cul at ed t r ansf or mer  ef f i c i ency i s l ess t han t he ef f i c i ency 
i ndi cat ed i n t he " KVA /  Ef f i c i ency"  t abl e bel ow.   The t abl e i s based on 
r equi r ement s cont ai ned wi t hi n 10 CFR 431,  Subpar t  K.   Submi t  
cer t i f i cat i on,  i ncl udi ng suppor t i ng cal cul at i ons,  f r om t he manuf act ur er  
i ndi cat i ng conf or mance.

kVA EFFI CI ENCY 
( per cent )

15 98. 65

30 98. 83

45 98. 92

75 99. 03

112. 5 99. 11

150 99. 16
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225 99. 23

300 99. 27

500 99. 35

750 99. 40

1000 99. 43

1500 99. 48

2000 99. 51

2500 99. 53

above 2500 99. 54

2. 2. 3   I nsul at i ng Li qui d

a.   Less- f l ammabl e t r ansf or mer  l i qui ds:   NFPA 70 and FM APP GUI DE f or  
l ess- f l ammabl e l i qui ds havi ng a f i r e poi nt  not  l ess t han 300 degr ees C 
t est ed per  ASTM D92 and a di el ect r i c st r engt h not  l ess t han 33 kV 
t est ed per  ASTM D877/ D877M.   Pr ovi de i dent i f i cat i on of  t r ansf or mer  as 
" non- PCB"  and " manuf act ur er ' s name and t ype of  f l ui d"  on t he namepl at e.

Pr ovi de a f l ui d t hat  i s  a bi odegr adabl e,  el ect r i cal  i nsul at i ng,  and 
cool i ng l i qui d c l assi f i ed by UL and appr oved by FM as " l ess f l ammabl e"  
wi t h t he f ol l owi ng pr oper t i es:

( 1)  Pour  poi nt :   ASTM D97,  l ess t han - 15 degr ee C

( 2)  Aquat i c bi odegr adat i on:   EPA 712- C- 98- 075,  ul t i mat el y 
bi odegr adabl e as desi gnat ed by EPA.

( 3)  Tr out  t oxi c i t y:   OECD Test  203,  zer o mor t al i t y of  EPA 821- R- 02- 012,  
pass

[ b.   Mi ner al  oi l :   ASTM D3487,  Type I I ,  t est ed i n accor dance wi t h ASTM D117.   
Pr ovi de i dent i f i cat i on of  t r ansf or mer  as " non- PCB"  and " Type I I  
mi ner al  oi l "  on t he namepl at e.

] 2. 2. 3. 1   Li qui d- Fi l l ed Tr ansf or mer  Namepl at es

Pr ovi de namepl at e i nf or mat i on i n accor dance wi t h I EEE C57. 12. 00 and as 
modi f i ed or  suppl ement ed by t hi s sect i on.  I ncl ude t he f ol l owi ng 

i nf or mat i on on t he t r ansf or mer  namepl at e:  " PCB CONTENT LESS THAN 0. 1 PPM AT 
TI ME OF MANUFACTURE. "

2. 2. 4   Cor r osi on Pr ot ect i on

[ Pr ovi de cor r osi on r esi st ant  bases and cabi net s of  t r ansf or mer s,  f abr i cat ed 
of  st ai nl ess st eel  conf or mi ng t o ASTM A240/ A240M,  Type 304 or  304L.   Base 
i ncl udes any par t  of  pad- mount ed t r ansf or mer  t hat  i s  wi t hi n 75 mm of  
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concr et e pad.

] [ Pr ovi de ent i r e t r ansf or mer  assembl y,  i ncl udi ng t ank and r adi at or ,  base,  
encl osur e,  and met er i ng encl osur e f abr i cat ed of  st ai nl ess st eel  conf or mi ng 
t o ASTM A240/ A240M,  Type 304 or  304L.   For m encl osur e of  st ai nl ess st eel  
sheet s.  The opt i onal  use of  al umi num i s per mi t t ed f or  t he met er i ng 
encl osur e.

] Pai nt  ent i r e t r ansf or mer  assembl y [ Munsel l  7GY3. 29/ 1. 5 gr een] [ Munsel l  
5BG7. 0/ 0. 4 sky gr ay ( ANSI  70) ] [ _____] ,  wi t h pai nt  coat i ng syst em compl yi ng 
wi t h I EEE C57. 12. 28 [ and I EEE C57. 12. 29 ] r egar dl ess of  base,  cabi net ,  and 
t ank mat er i al .   The Munsel l  col or  not at i on i s speci f i ed i n ASTM D1535.

2. 3   WARNI NG SI GNS AND LABELS

Pr ovi de war ni ng si gns f or  t he encl osur es of  pad- mount ed t r ansf or mer s 
havi ng a nomi nal  r at i ng exceedi ng 600 vol t s i n accor dance wi t h NEMA Z535. 4 
and NEMA 260.

a.   When t he encl osur e i nt egr i t y of  such equi pment  i s speci f i ed t o be i n 
accor dance wi t h I EEE C57. 12. 28,  such as f or  pad- mount ed t r ansf or mer s,  
pr ovi de sel f - adhesi ve war ni ng l abel s ( decal s,  Pandui t  No.  PPSO710D72 
or  appr oved equal )  on t he out si de of  t he hi gh vol t age compar t ment  
door ( s) wi t h nomi nal  di mensi ons of  178 by 255 mm wi t h t he l egend 
" WARNI NG HI GH VOLTAGE"  pr i nt ed i n t wo l i nes of  nomi nal  50 mm hi gh 
l et t er s.   I ncl ude t he wor k " WARNI NG"  i n whi t e l et t er s on an or ange 
backgr ound and t he wor ds " HI GH VOLTAGE"  i n bl ack l et t er s on a whi t e 
backgr ound.

[ b.   When such equi pment  i s guar ded by a f ence,  mount  s i gns on t he f ence.   
Pr ovi de met al  s i gns havi ng nomi nal  di mensi ons of  355 by 255 mm wi t h 
t he l egend " WARNI NG HI GH VOLTAGE KEEP OUT"  pr i nt ed i n t hr ee l i nes of  
nomi nal  75 mm hi gh whi t e l et t er s on an or ange and bl ack f i el d.

] 2. 4   ARC FLASH WARNI NG LABEL

Pr ovi de war ni ng l abel  of  pot ent i al  el ect r i cal  ar c f l ash hazar ds  f or  t he 
encl osur e of  pad- mount ed t r ansf or mer s i n accor dance wi t h NFPA 70E or  
JI S Z 9101.   

2. 5   GROUNDI NG AND BONDI NG

UL 467 or  JI S C 60364- 5- 54.   Pr ovi de gr oundi ng and bondi ng as speci f i ed i n 
Sect i on 33 71 02 UNDERGROUND ELECTRI CAL DI STRI BUTI ON.

[ 2. 6   PADLOCKS

Pr ovi de padl ocks f or  pad- mount ed equi pment [  and f or  each f ence gat e] ,  
keyed [ al i ke] [ as di r ect ed by t he Cont r act i ng Of f i cer ] .   Compl y wi t h 
Sect i on 08 71 00 DOOR HARDWARE.

] 2. 7   CAST- I N- PLACE CONCRETE

[ Pr ovi de concr et e associ at ed wi t h el ect r i cal  wor k f or  ot her  t han encasement  
of  under gr ound duct s r at ed f or  30 MPa mi ni mum 28- day compr essi ve st r engt h 
unl ess speci f i ed ot her wi se.   Conf or m t o t he r equi r ement s of  Sect i on 
03 30 00 CAST- I N- PLACE CONCRETE.

]
[ Pr ovi de concr et e associ at ed wi t h el ect r i cal  wor k as f ol l ows:
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a.   Composed of  f i ne aggr egat e,  coar se aggr egat e,  por t l and cement ,  and 
wat er  so pr opor t i oned and mi xed as t o pr oduce a pl ast i c,  wor kabl e 
mi xt ur e.

b.   Fi ne aggr egat e:   har d,  dense,  dur abl e,  c l ean,  and uncoat ed sand.

c.   Coar se aggr egat e:   r easonabl y wel l  gr aded f r om 4. 75 mm t o 25 mm.

d.   Fi ne and coar se aggr egat es:   f r ee f r om i nj ur i ous amount s of  di r t ,  
veget abl e mat t er ,  sof t  f r agment s or  ot her  del et er i ous subst ances.

e.   Wat er :   f r esh,  c l ean,  and f r ee f r om sal t s,  al kal i ,  or gani c mat t er ,  and 
ot her  i mpur i t i es.

f .   Concr et e associ at ed wi t h el ect r i cal  wor k f or  ot her  t han encasement  of  
under gr ound duct s:   30 MPa mi ni mum 28- day compr essi ve st r engt h unl ess 
speci f i ed ot her wi se.

g.   Sl ump:   Less t han 100 mm.   Ret emper i ng of  concr et e wi l l  not  be 
per mi t t ed.

h.   Exposed,  unf or med concr et e sur f aces:   smoot h,  wood f l oat  f i ni sh.

i .   Concr et e must  be cur ed f or  a per i od of  not  l ess t han 7 days,  and 
concr et e made wi t h hi gh ear l y st r engt h por t l and cement  must  be 
r epai r ed by pat chi ng honeycombed or  ot her wi se def ect i ve ar eas wi t h 
cement  mor t ar  as di r ect ed by t he Cont r act i ng Of f i cer .

j .   Ai r  ent r ai n concr et e exposed t o weat her  usi ng an ai r - ent r ai ni ng 
admi xt ur e conf or mi ng t o ASTM C260/ C260M.

k.   Ai r  cont ent :   bet ween 4 and 6 per cent .

] 2. 8   SOURCE QUALI TY CONTROL

2. 8. 1   Tr ansf or mer  Test  Schedul e

The Gover nment  r eser ves t he r i ght  t o wi t ness t est s.   Pr ovi de t r ansf or mer  
t est  schedul e f or  t est s t o be per f or med at  t he manuf act ur er ' s t est  
f aci l i t y .  Any/ al l  associ at ed cost s r el at ed t o Gover nment  per sonnel  t r avel  
t o wi t ness t est i ng wi l l  be sol el y at  t he gover nment ' s expense.  Submi t  
r equi r ed t est  schedul e and l ocat i on,  and not i f y t he Cont r act i ng Of f i cer  30 
cal endar  days bef or e schedul ed t est  dat e.   Not i f y Cont r act i ng Of f i cer  15 
cal endar  days i n advance of  changes t o schedul ed dat e.

a.   Test  I nst r ument  Cal i br at i on

( 1)  Pr ovi de a cal i br at i on pr ogr am whi ch assur es t hat  al l  appl i cabl e 
t est  i nst r ument s ar e mai nt ai ned wi t hi n r at ed accur acy.

( 2)  Accur acy:   Tr aceabl e t o t he Nat i onal  I nst i t ut e of  St andar ds and 
Technol ogy.

( 3)  I nst r ument  cal i br at i on f r equency schedul e:   l ess t han or  equal  t o 
12 mont hs f or  bot h t est  f l oor  i nst r ument s and l eased speci al t y 
equi pment .

( 4)  Dat ed cal i br at i on l abel s:    v i s i bl e on al l  t est  equi pment .
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( 5)  Cal i br at i ng st andar d:   hi gher  accur acy t han t hat  of  t he i nst r ument  
t est ed.

( 6)  Keep up- t o- dat e r ecor ds t hat  i ndi cat e dat es and t est  r esul t s of  
i nst r ument s cal i br at ed or  t est ed.   For  i nst r ument s cal i br at ed by 
t he manuf act ur er  on a r out i ne basi s,  i n l i eu of  t hi r d par t y 
cal i br at i on,  i ncl ude t he f ol l owi ng:

( a)  Mai nt ai n up- t o- dat e i nst r ument  cal i br at i on i nst r uct i ons and 
pr ocedur es f or  each t est  i nst r ument .

( b)  I dent i f y t he t hi r d par t y/ l abor at or y cal i br at ed i nst r ument  t o 
ver i f y t hat  cal i br at i ng st andar d i s met .

2. 8. 2   Desi gn Test s

I EEE C57. 12. 00,  and I EEE C57. 12. 90.   Sect i on 5. 1. 2 i n I EEE C57. 12. 80 
st at es t hat  " desi gn t est s ar e made onl y on r epr esent at i ve appar at us of  
basi cal l y t he same desi gn. "   Submi t  desi gn t est  r epor t s ( compl et e wi t h 
t est  dat a,  expl anat i ons,  f or mul as,  and r esul t s) ,  i n t he same submi t t al  
package as t he cat al og dat a and dr awi ngs f or [  each of ]  t he speci f i ed 
t r ansf or mer ( s) ,  wi t h desi gn t est s per f or med pr i or  t o t he awar d of  t hi s 
cont r act .

a.   Test s:   cer t i f i ed and si gned by a r egi st er ed pr of essi onal  engi neer .

b.   Temper at ur e r i se:   " Basi cal l y t he same desi gn"  f or  t he t emper at ur e 
r i se t est  means a pad- mount ed t r ansf or mer  wi t h t he same coi l  
const r uct i on ( such as wi r e wound pr i mar y and sheet  wound secondar y) ,  
t he same kVA,  t he same cool i ng t ype ( KNAN) ,  t he same t emper at ur e r i se 
r at i ng,  and t he same i nsul at i ng l i qui d as t he t r ansf or mer  speci f i ed.

c.   Li ght ni ng i mpul se:   " Basi cal l y t he same desi gn"  f or  t he l i ght ni ng 
i mpul se di el ect r i c t est  means a pad- mount ed t r ansf or mer  wi t h t he same 
BI L,  t he same coi l  const r uct i on ( such as wi r e wound pr i mar y and sheet  
wound secondar y) ,  and a t ap changer ,  i f  speci f i ed.   Desi gn l i ght ni ng 
i mpul se t est s i ncl udes t he pr i mar y wi ndi ngs onl y of  t hat  t r ansf or mer .

( 1)  I EEE C57. 12. 90,  par agr aph 10. 3 ent i t l ed " Li ght ni ng I mpul se Test  
Pr ocedur es, "  and I EEE C57. 98.

( 2)  St at e t est  vol t age l evel s.

( 3)  Pr ovi de phot ogr aphs of  osci l l oscope di spl ay wavef or ms or  pl ot s of  
di gi t i zed wavef or ms wi t h t est  r epor t .

d.   Li f t i ng and movi ng devi ces:   " Basi cal l y t he same desi gn"  r equi r ement  
f or  t he l i f t i ng and movi ng devi ces t est  means a t est  r epor t  conf i r mi ng 
t hat  t he l i f t i ng devi ce bei ng used i s capabl e of  handl i ng t he wei ght  
of  t he speci f i ed t r ansf or mer  i n accor dance wi t h I EEE C57. 12. 34.

e.   Pr essur e:   " Basi cal l y t he same desi gn"  f or  t he pr essur e t est  means a 
pad- mount ed t r ansf or mer  wi t h a t ank vol ume wi t hi n 30 per cent  of  t he 
t ank vol ume of  t he t r ansf or mer  speci f i ed.

f .   Shor t  c i r cui t :   " Basi cal l y t he same desi gn"  f or  t he shor t  c i r cui t  t est  
means a pad- mount ed t r ansf or mer  wi t h t he same kVA as t he t r ansf or mer  
speci f i ed.
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2. 8. 3   Rout i ne and Ot her  Test s

I EEE C57. 12. 00.   Rout i ne and ot her  t est s:   per f or med i n accor dance wi t h 
I EEE C57. 12. 90 by t he manuf act ur er  on[  each of ]  t he act ual  t r ansf or mer ( s)  
pr epar ed f or  t hi s pr oj ect  t o ensur e t hat  t he desi gn per f or mance i s 
mai nt ai ned i n pr oduct i on.   Submi t  t est  r epor t s,  by ser i al  number  and 
r ecei ve appr oval  bef or e del i ver y of  equi pment  t o t he pr oj ect  s i t e.   
Requi r ed t est s and t est i ng sequence as f ol l ows:

a.   Phase r el at i on

b.   Rat i o

c.   No- l oad l osses ( NLL)  and exci t at i on cur r ent

d.   Load l osses ( LL)  and i mpedance vol t age

e.   Di el ect r i c

( 1)  I mpul se
 

( 2)  Appl i ed vol t age

( 3)  I nduced vol t age

f .   Leak

PART 3   EXECUTI ON

3. 1   I NSTALLATI ON

Conf or m t o I EEE C2,  JI S C 0365,  NFPA 70,  and t o t he r equi r ement s speci f i ed 
her ei n.   Pr ovi de new equi pment  and mat er i al s unl ess i ndi cat ed or  speci f i ed 
ot her wi se.

3. 2   GROUNDI NG

NFPA 70 and I EEE C2,  except  pr ovi de gr oundi ng syst ems wi t h a r esi st ance t o 
sol i d ear t h gr ound not  exceedi ng [ 25] [ _____]  ohms.

3. 2. 1   Gr oundi ng El ect r odes

Pr ovi de dr i ven gr ound r ods as speci f i ed i n Sect i on 33 71 02 UNDERGROUND 
ELECTRI CAL DI STRI BUTI ON.   Connect  gr ound conduct or s t o t he upper  end of  
gr ound r ods by exot her mi c wel d or  compr essi on connect or .   Pr ovi de 
compr essi on connect or s at  equi pment  end of  gr ound conduct or s.

3. 2. 2   Pad- Mount ed Tr ansf or mer  Gr oundi ng

Pr ovi de a gr ound r i ng ar ound t he t r ansf or mer  wi t h [ 60] [ ]  sqmm bar e 
copper . [   Pr ovi de f our  gr ound r ods i n t he gr ound r i ng,  one per  cor ner . ] [   
Pr ovi de t wo gr ound r ods i n t he gr ound r i ng at  opposi t e cor ner s. ] [   Pr ovi de 
one gr ound r od i n t he gr ound r i ng wi t h t he gr ound r od l ocat ed i n t he 
t r ansf or mer  cabi net . ]   I nst al l  t he gr ound r ods at  l east  3000 mm apar t  f r om 
each ot her .   Pr ovi de separ at e copper  gr oundi ng conduct or s and connect  t hem 
t o t he gr ound l oop as i ndi cat ed.   When wor k i n addi t i on t o t hat  i ndi cat ed 
or  speci f i ed i s r equi r ed t o obt ai n t he speci f i ed gr ound r esi st ance,  t he 
pr ovi s i on of  t he cont r act  cover i ng " Changes"  appl i es.

SECTI ON 26 12 19. 10  Page 18



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

3. 2. 3   Connect i ons

Make j oi nt s i n gr oundi ng conduct or s and l oops by exot her mi c wel d or  
compr essi on connect or .   I nst al l  exot her mi c wel ds and compr essi on 
connect or s as speci f i ed i n Sect i on 33 71 02 UNDERGROUND ELECTRI CAL 
DI STRI BUTI ON.

3. 2. 4   Gr oundi ng and Bondi ng Equi pment

UL 467 or  JI S C 60364- 5- 54,  except  as i ndi cat ed or  speci f i ed ot her wi se.

3. 3   I NSTALLATI ON OF EQUI PMENT AND ASSEMBLI ES

I nst al l  and connect  pad- mount ed t r ansf or mer s f ur ni shed under  t hi s sect i on 
as i ndi cat ed on pr oj ect  dr awi ngs,  t he appr oved shop dr awi ngs,  and as 
speci f i ed her ei n.

[ 3. 3. 1   Met er s and Cur r ent  Tr ansf or mer s

ANSI  C12. 1.

] 3. 4   FI ELD APPLI ED PAI NTI NG

Wher e f i el d pai nt i ng of  encl osur es i s r equi r ed t o cor r ect  damage t o t he 
manuf act ur er ' s f act or y appl i ed coat i ngs,  pr ovi de manuf act ur er ' s 
r ecommended coat i ngs and appl y i n accor dance wi t h manuf act ur er ' s 
i nst r uct i ons.

[ 3. 5   WARNI NG SI GN MOUNTI NG

Pr ovi de t he number  of  s i gns r equi r ed t o be r eadabl e f r om each accessi bl e 
s i de,  but  space t he si gns a maxi mum of  9 met er s apar t .

] 3. 6   FOUNDATI ON FOR EQUI PMENT AND ASSEMBLI ES

Mount  t r ansf or mer  on concr et e s l ab as f ol l ows:

a.   Unl ess ot her wi se i ndi cat ed,  pr ovi de t he sl ab wi t h di mensi ons at  l east  
200 mm t hi ck,  r ei nf or ced wi t h a 152 by 152 mm MW19 by MW19 mesh pl aced 
uni f or ml y 100 mm f r om t he t op of  t he s l ab.

b.   Pl ace sl ab on a 150 mm t hi ck,  wel l - compact ed gr avel  base.

c.   I nst al l  s l ab such t hat  t op of  concr et e s l ab i s appr oxi mat el y 100 mm 
above t he f i ni shed gr ade wi t h gr adual  s l ope f or  dr ai nage.

d.   Pr ovi de edges above gr ade wi t h 15 mm chamf er .

e.   Pr ovi de sl ab of  adequat e s i ze t o pr oj ect  at  l east  200 mm beyond t he 
equi pment .

St ub up condui t s,  wi t h bushi ngs,  50 mm i nt o cabl e wel l s i n t he concr et e 
pad.   Coor di nat e di mensi ons of  cabl e wel l s wi t h t r ansf or mer  cabl e t r ai ni ng 
ar eas.

3. 6. 1   Cast - I n- Pl ace Concr et e

Pr ovi de cast - i n- pl ace concr et e wor k i n accor dance wi t h t he r equi r ement s 
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of [  Sect i on 03 30 00 CAST- I N- PLACE CONCRETE] .

[ 3. 6. 2   Seal i ng

When t he i nst al l at i on i s compl et e,  seal  al l  ent r i es i nt o t he equi pment  
encl osur e wi t h an appr oved seal i ng met hod.   Pr ovi de seal s of  suf f i c i ent  
st r engt h and dur abi l i t y  t o pr ot ect  al l  ener gi zed l i ve par t s of  t he 
equi pment  f r om r odent s,  i nsect s,  or  ot her  f or ei gn mat t er .

] 3. 7   FI ELD QUALI TY CONTROL

3. 7. 1   Per f or mance of  Accept ance Checks and Test s

A Fi r st  Cl ass Const r uct i on El ect r i c Management  Engi neer  ( 1 Kyu Deki kouj i  
Sekou Kanr i gi shi )  shal l  per f or m accept ance checks and t est i ng i n 
accor dance wi t h t he manuf act ur er ' s r ecommendat i ons and i ncl ude t he 
f ol l owi ng vi sual  and mechani cal  i nspect i ons and el ect r i cal  t est s,  
per f or med i n accor dance wi t h NETA ATS or  Denki  Hoan Kyoukai  and MLI T DSKKS.   
Submi t  r epor t s,  i ncl udi ng accept ance cr i t er i a and l i mi t s f or  each t est  i n 
accor dance wi t h NETA ATS " Test  Val ues"  or  Denki  Hoan Kyoukai  " Test  Repor t " .

3. 7. 1. 1   Pad- Mount ed Tr ansf or mer s

a.   Vi sual  and mechani cal  i nspect i on

( 1)  Compar e equi pment  namepl at e dat a wi t h speci f i cat i ons and appr oved 
shop dr awi ngs.

( 2)  I nspect  physi cal  and mechani cal  condi t i on.   Check f or  damaged or  
cr acked i nsul at or s and l eaks.

( 3)  I nspect  anchor age,  al i gnment ,  and gr oundi ng.

( 4)  Ver i f y t he pr esence of  PCB cont ent  l abel i ng.

( 5)  Ver i f y t he bushi ngs and t r ansf or mer  i nt er i or s ar e c l ean.

( 6)  I nspect  al l  bol t ed el ect r i cal  connect i ons f or  hi gh r esi st ance 
usi ng l ow- r esi st ance ohmmet er ,  ver i f y i ng t i ght ness of  accessi bl e 
bol t ed el ect r i cal  connect i ons by cal i br at ed t or que- wr ench met hod,  
or  per f or mi ng t her mogr aphi c sur vey.

( 7)  Ver i f y cor r ect  l i qui d l evel  i n t anks and bushi ngs.

( 8)  Ver i f y t hat  posi t i ve pr essur e i s mai nt ai ned on gas- bl anket ed 
t r ansf or mer s.

( 9)  Per f or m speci f i c  i nspect i ons and mechani cal  t est s as r ecommended 
by manuf act ur er .

( 10)  Ver i f y de- ener gi zed t ap changer  posi t i on i s l ef t  as speci f i ed.

[ ( 11)  Ver i f y t he pr esence of  t r ansf or mer  sur ge ar r est er s.

] b.   El ect r i cal  t est s

( 1)  Per f or m r esi st ance measur ement s t hr ough al l  bol t ed connect i ons 
wi t h l ow- r esi st ance ohmmet er .
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( 2)  Ver i f y pr oper  secondar y vol t age phase- t o- phase and 
phase- t o- neut r al  af t er  ener gi zat i on and pr i or  t o l oadi ng.

[ ( 3)  Per f or m i nsul at i on- r esi st ance t est s,  wi ndi ng- t o- wi ndi ng and each 
wi ndi ng- t o- gr ound.   Cal cul at e pol ar i zat i on i ndex.   Ver i f y t hat  t he 
t ap changer  i s set  at  t he speci f i ed r at i o.

( 4)  Per f or m t ur ns- r at i o t est s at  al l  t ap posi t i ons.

( 5)  Per f or m i nsul at i on power - f act or  or  di ssi pat i on- f act or  t est s on al l  
wi ndi ngs i n accor dance wi t h t est  equi pment  manuf act ur er ’ s 
publ i shed dat a.

( 6)  Per f or m power - f act or  or  di ssi pat i on- f act or  t est s on each bushi ng 
equi pped wi t h a power - f act or / capaci t ance t ap.   I n t he absence of  a 
power - f act or / capaci t ance t ap,  per f or m hot - col l ar  t est s.

( 7)  Measur e t he r esi st ance of  each hi gh- vol t age wi ndi ng i n each 
de- ener gi zed t ap- changer  posi t i on.   Measur e t he r esi st ance of  each 
l ow- vol t age wi ndi ng i n each de- ener gi zed t ap- changer  posi t i on,  i f  
appl i cabl e.

( 8)  Remove and t est  a sampl e of  i nsul at i ng l i qui d f or  t he f ol l owi ng:  
Di el ect r i c br eakdown vol t age,  Aci d neut r al i zat i on number ,  Speci f i c  
gr avi t y,  I nt er f aci al  t ensi on,  Col or ,  Vi sual  Condi t i on,  Wat er  i n 
i nsul at i ng l i qui ds ( Requi r ed on 25 kV or  hi gher  vol t ages and on 
al l  s i l i cone- f i l l ed uni t s. ) ,  and Power  f act or  or  di ssi pat i on 
f act or .

( 9)  Per f or m di ssol ved- gas anal ysi s ( DGA)  on a sampl e of  i nsul at i ng 
l i qui d.

] [ 3. 7. 1. 2   Cur r ent  Tr ansf or mer s

a.   Vi sual  and mechani cal  i nspect i on

( 1)  Compar e equi pment  namepl at e dat a wi t h speci f i cat i ons and appr oved 
shop dr awi ngs.

( 2)  I nspect  physi cal  and mechani cal  condi t i on.

( 3)  Ver i f y cor r ect  connect i on.

( 4)  Ver i f y t hat  adequat e c l ear ances exi st  bet ween pr i mar y and 
secondar y c i r cui t  wi r i ng.

( 5)  Ver i f y t he uni t  i s  c l ean.

( 6)  I nspect  al l  bol t ed el ect r i cal  connect i ons f or  hi gh r esi st ance 
usi ng l ow- r esi st ance ohmmet er ,  ver i f y i ng t i ght ness of  accessi bl e 
bol t ed el ect r i cal  connect i ons by cal i br at ed t or que- wr ench met hod,  
or  per f or mi ng t her mogr aphi c sur vey.

( 7)  Ver i f y t hat  al l  r equi r ed gr oundi ng and shor t i ng connect i ons 
pr ovi de good cont act .

( 8)  Ver i f y cor r ect  oper at i on of  t r ansf or mer  wi t hdr awal  mechani sm and 
gr oundi ng oper at i on.
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( 9)  Ver i f y appr opr i at e l ubr i cat i on on movi ng cur r ent - car r y i ng par t s 
and on movi ng and sl i di ng sur f aces.

b.   El ect r i cal  t est s

( 1)  Per f or m r esi st ance measur ement s t hr ough al l  bol t ed connect i ons 
wi t h l ow- r esi st ance ohmmet er ,  i f  appl i cabl e.

( 2)  Per f or m i nsul at i on- r esi st ance t est .

( 3)  Per f or m a pol ar i t y t est .

( 4)  Per f or m a r at i o- ver i f i cat i on t est .

] [ 3. 7. 1. 3   Wat t hour  Met er

a.   Vi sual  and mechani cal  i nspect i on

( 1)  Compar e equi pment  namepl at e dat a wi t h speci f i cat i ons and appr oved 
shop dr awi ngs.

( 2)  I nspect  physi cal  and mechani cal  condi t i on.

( 3)  Ver i f y t i ght ness of  el ect r i cal  connect i ons.

b.   El ect r i cal  t est s

( 1)  Cal i br at e wat t hour  met er s accor di ng t o manuf act ur er ' s publ i shed 
dat a.

( 2)  Ver i f y t hat  cor r ect  mul t i pl i er  has been pl aced on f ace of  met er ,  
wher e appl i cabl e.

( 3)  Ver i f y t hat  cur r ent  t r ansf or mer  secondar y c i r cui t s ar e i nt act .

] 3. 7. 1. 4   Gr oundi ng Syst em

a.   Vi sual  and mechani cal  i nspect i on

( 1)  I nspect  gr ound syst em f or  compl i ance wi t h cont r act  pl ans and 
speci f i cat i ons.

b.   El ect r i cal  t est s

( 1)  Per f or m gr ound- i mpedance measur ement s ut i l i z i ng t he 
f al l - of - pot ent i al  met hod.   On syst ems consi st i ng of  i nt er connect ed 
gr ound r ods,  per f or m t est s af t er  i nt er connect i ons ar e compl et e.   
On syst ems consi st i ng of  a s i ngl e gr ound r od per f or m t est s bef or e 
any wi r e i s connect ed.   Take measur ement s i n nor mal l y dr y weat her ,  
not  l ess t han 48 hour s af t er  r ai nf al l .   Use a por t abl e gr ound 
r esi st ance t est er  i n accor dance wi t h manuf act ur er ' s i nst r uct i ons 
t o t est  each gr ound or  gr oup of  gr ounds.   Use an i nst r ument  
equi pped wi t h a met er  r eadi ng di r ect l y i n ohms or  f r act i ons 
t her eof  t o i ndi cat e t he gr ound val ue of  t he gr ound r od or  
gr oundi ng syst ems under  t est .

( 2)  Submi t  t he measur ed gr ound r esi st ance of  each gr ound r od and 
gr oundi ng syst em,  i ndi cat i ng t he l ocat i on of  t he r od and gr oundi ng 
syst em.   I ncl ude t he t est  met hod and t est  set up ( i . e. ,  pi n 
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l ocat i on)  used t o det er mi ne gr ound r esi st ance and soi l  condi t i ons 
at  t he t i me t he measur ement s wer e made.

[ 3. 7. 1. 5   Sur ge Ar r est er s,  Hi gh-  and Ext r a- Hi gh- Vol t age

a.   Vi sual  and mechani cal  i nspect i on

( 1)  Compar e equi pment  namepl at e dat a wi t h speci f i cat i ons and appr oved 
shop dr awi ngs.

( 2)  I nspect  physi cal  and mechani cal  condi t i on.

( 3)  I nspect  anchor age,  al i gnment ,  gr oundi ng,  and cl ear ances.

( 4)  Ver i f y t he ar r est er s ar e c l ean.

( 5)  I nspect  al l  bol t ed el ect r i cal  connect i ons f or  hi gh r esi st ance 
usi ng l ow- r esi st ance ohmmet er ,  ver i f y i ng t i ght ness of  accessi bl e 
bol t ed el ect r i cal  connect i ons by cal i br at ed t or que- wr ench met hod,  
or  per f or mi ng t her mogr aphi c sur vey.

( 6)  Ver i f y t hat  t he gr ound l ead on each devi ce i s i ndi v i dual l y 
at t ached t o a gr ound bus or  gr ound el ect r ode.

b.   El ect r i cal  t est s

( 1)  Per f or m r esi st ance measur ement s t hr ough al l  bol t ed connect i ons 
wi t h l ow- r esi st ance ohmmet er ,  i f  appl i cabl e.

( 2)  Per f or m an i nsul at i on- r esi st ance t est  on each ar r est er ,  phase 
t er mi nal - t o- gr ound.

( 3)  Test  gr oundi ng connect i on.

] 3. 7. 2   Fol l ow- Up Ver i f i cat i on

Upon compl et i on of  accept ance checks and t est s,  show by demonst r at i on i n 
ser vi ce t hat  c i r cui t s and devi ces ar e i n good oper at i ng condi t i on and 
pr oper l y per f or mi ng t he i nt ended f unct i on.   As an except i on t o 
r equi r ement s st at ed el sewher e i n t he cont r act ,  not i f y t he Cont r act i ng 
Of f i cer  5 wor ki ng days i n advance of  t he dat es and t i mes of  checki ng and 
t est i ng.

        - -  End of  Sect i on - -
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SECTI ON 26 20 00

I NTERI OR DI STRI BUTI ON SYSTEM
02/ 14

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o i n t he t ext  by t he 
basi c desi gnat i on onl y.  Cont r act or  may subst i t ut e compat i bl e Japan 
I ndust r i al  St andar d ( JI S) ,  Mi ni st r y of  Land,  I nf r ast r uct ur e and Tr anspor t  
( MLI T) ,  Japan El ect r i cal  Saf et y I nspect i on Associ at i ons,  Japanese 
El ect r ot echni cal  Commi t t ee ( JEC)  or  Japan Wi r e I ndust r y Associ at i on ( JCS)  
st andar ds f or  non- Japanese st andar ds,  as appr oved by t he Cont r act i ng 
Of f i cer ' s r epr esent at i ve.

AMERI CAN NATI ONAL STANDARDS I NSTI TUTE ( ANSI )

ANSI  C12. 1 ( 2022)  El ect r i c Met er s -  Code f or  
El ect r i c i t y Met er i ng

JAPANESE ELECTROTECHNI CAL COMMI TTEE ( JEC)

JEC 2200 ( 2015)  Tr ansf or mer

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S C 0365 ( 2007)  Pr ot ect i on Agai nst  El ect r i c Shock -  
Common Aspect s f or  I nst al l at i on and 
Equi pment

JI S C 0920 ( 2003)  Degr ees Of  Pr ot ect i on Pr ovi ded By 
Encl osur es ( I P Code)

JI S C 1210 ( 1979)  Gener al  Rul es f or  El ect r i c i t y Met er s

JI S C 2336 ( 2012)  Pr essur e- sensi t i ve pol yvi nyl  
chl or i de t apes f or  el ect r i cal  pur poses 

JI S C 2338 ( 2012)  Pol yest er  adhesi ve t ape f or  
el ect r i cal  i nsul at i on

JI S C 2805 ( 2010)  Cr i mp t er mi nal  f or  copper  wi r e

JI S C 2806 ( 2003;  R 2018)  Bar e cr i mpi ng sl eeve f or  
copper  wi r e

JI S C 2810 ( 1995;  R 2021)  Gener al  r ul es on 
non- separ abl e t ype wi r e connect or s f or  
i nt er i or  wi r i ng

JI S C 3101 ( 1994;  R 2021)  Har d- dr awn copper  wi r es f or  
el ect r i cal  pur poses

JI S C 3105 ( 1994;  R 2021)  Har d- dr awn copper  st r anded 
conduct or s
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JI S C 3341 ( 2000;  R 2021)  Pol yvi nyl  chl or i de 
i nsul at ed dr op ser vi ce wi r es

JI S C 3401 ( 2002;  R 2022)  Cont r ol  Cabl es

JI S C 3605 ( 2022)  600 V Pol yet hyl ene I nsul at ed 
Cabl es,  Type CV

JI S C 3606 ( 2022)  Hi gh- Vol t age Cr oss- Li nked 
Pol yet hyl ene I nsul at ed Cabl es,  Type CV or  
CE

JI S C 3612 ( 2002;  R 2022)  600V Fl ame Ret ar dant  
Pol yet hyl ene I nsul at ed Wi r es

JI S C 4212 ( 2010;  R 2022)  Low- Vol t age Thr ee- Phase 
Squi r r el - Cage Hi gh- Ef f i c i ency I nduct i on 
Mot or s ( Amendment  1)

JI S C 5381- 11 ( 2014;  R 2019)  Low- vol t age sur ge 
pr ot ect i ve devi ces - -  Par t  11:  Sur ge 
pr ot ect i ve devi ces connect ed t o 
l ow- vol t age power  syst ems - -  Requi r ement s 
and t est  met hods 

JI S C 5381- 12 ( 2021)  Low- vol t age sur ge pr ot ect i ve 
devi ces - -  Par t  12:  Sur ge pr ot ect i ve 
devi ces connect ed t o l ow- vol t age power  
di st r i but i on syst ems - -  Sel ect i on and 
appl i cat i on pr i nci pl es

JI S C 6436 ( 1995;  R 2019)  Power  t r ansf or mer  f or  
el ect r oni c equi pment

JI S C 8201- 2- 1 ( 2021)  Low- Vol t age Swi t chgear  and Cont r ol  
Gear  -  Par t  2- 1:  Ci r cui t - Br eaker s

JI S C 8201- 2- 2 ( 2021)  Low- Vol t age Swi t chgear  And Cont r ol  
Gear  -  Par t  2- 2:  Ci r cui t - Br eaker s 
I ncor por at i ng Resi dual  Cur r ent  Pr ot ect i on

JI S C 8201- 3 ( 2009;  R 2018)  Low- vol t age swi t chgear  and 
cont r ol  uni t s- Par t  3:  
Swi t ches, Di sconnect or ,  di sconnect i ng 
swi t ch and f use assembl y uni t

JI S C 8201- 5- 1 ( 2022)  Low- Vol t age Swi t chgear  And Cont r ol  
Gear  -  Par t  5- 1:  Cont r ol  Ci r cui t  Devi ces 
And Swi t chi ng El ement s -  El ect r omechani cal  
Cont r ol  Ci r cui t  Devi ces

JI S C 8201- 4- 1 ( 2023)  Low- vol t age swi t chgear  and 
cont r ol gear  - -  Par t  4- 1:  Cont act or s and 
mot or - st ar t er s:  El ect r omechani cal  
cont act or s and mot or - st ar t er s

JI S C 8201- 4- 2 ( 2010;  2020)  Low- vol t age swi t chgear  and 
cont r ol gear  - -  Par t  4- 2:  Cont act or s and 
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mot or - st ar t er s - -  AC semi conduct or  mot or  
cont r ol l er s and st ar t er s

JI S C 8201- 7- 1 ( 2016)  Low- Vol t age Swi t chgear  And Cont r ol  
Gear  - -  Par t  7- 1:  Anci l l ar y Equi pment  - -  
Ter mi nal  Bl ocks For  Copper  Conduct or s

JI S C 8222 ( 2021)  Resi dual  cur r ent  oper at ed 
ci r cui t - br eaker s wi t h i nt egr al  over cur r ent  
pr ot ect i on f or  househol d and si mi l ar  uses 
( RCBOs)

JI S C 8269- 1 ( 2016)  Low- Vol t age Fuses - -  Par t  1:  
Gener al  Requi r ement s

JI S C 8269- 2 ( 2016)  Low vol t age f use- Par t  2:  Addi t i onal  
r equi r ement s f or  exper t  f uses( Mai nl y 
i ndust r i al  f uses)

JI S C 8281- 1 ( 2019)  Pl ugs and socket - out l et s f or  
househol d and si mi l ar  pur poses - -  Par t  1:  
Gener al  r equi r ement s

JI S C 8286 ( 2021)  El ect r i cal  accessor i es - -  Cor d set s 
and i nt er connect i on cor d set s

JI S C 8303 ( 2007;  R 2022)  Pl ugs And Recept acl es For  
Domest i c And Si mi l ar  Gener al  Use

JI S C 8304 ( 2009;  R 2019)  Smal l  swi t ches f or  i ndoor  
use

JI S C 8305 ( 2019)  Ri gi d St eel  Condui t s

JI S C 8309 ( 2019)  Pl i abl e met al  condui t s

JI S C 8330 ( 1999;  R 2019)  Fi t t i ngs f or  r i gi d met al  
condui t s

JI S C 8340 ( 1999;  R 2019)  Boxes And Box Cover s For  
Ri gi d Met al  Condui t s

JI S C 8350 ( 1999;  R 2014)  Fi t t i ngs f or  pl i abl e met al  
condui t s

JI S C 8364 ( 2008;  R 2018)  Busways

JI S C 8380 ( 2009;  R 2019)  Pl ast i c coat ed st eel  pi pes 
f or  cabl e- ways

JI S C 8425 ( 1984)  Pl ast i c sur f ace r aceways f or  
i nt er i or  wi r i ng

JI S C 8430 ( 2019)  Unpl ast i c i zed pol yvi nyl  chl or i de 
( PVC- U)  condui t s

JI S C 8432 ( 2019)  Fi t t i ngs of  unpl ast i c i zed pol yvi nyl  
chl or i de ( PVC- U)  condui t s
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JI S C 8435 ( 2022)  Boxes And Box Cover s Of  Pl ast i c 
Condui t s

JI S C 8462- 1 ( 2021)  Boxes and encl osur es f or  el ect r i cal  
accessor i es f or  househol d and si mi l ar  
f i xed el ect r i cal  i nst al l at i ons - -  Par t  1:  
Gener al  r equi r ement s

JI S C 8480 ( R2020)  Box- Type Swi t chgear  Assembl i es f or  
Low- Vol t age Di st r i but i on Pur pose

JI S C 60079- 0 ( 2010;  R 2020)  Expl osi ve at mospher es - -  
Par t  0:  Equi pment  - -  Gener al  r equi r ement s

JI S C 60079- 14 ( 2008;  R 2014)  El ect r i cal  and mechani cal  
equi pment  used i n expl osi ve at mospher e-  
Par t  14:  El ect r i cal  Equi pment  i n Hazar dous 
Ar eas ( Ot her  Than Mi nes)

JI S C 60364- 5- 54 ( 2006;  R 2015)  Bui l di ng El ect r i cal  
Equi pment - Par t  5- 54:  Sel ect i on Of  
El ect r i cal  Equi pment  and 
Cont r uct i on- Gr oundi ng Equi pment ,  
Pr ot ect i ve Conduct or  and Pr ot ect i ve 
Bondi ng Conduct or

JI S C 60364- 6 ( 2010;  R 2019)  Low- vol t age el ect r i cal  
i nst al l at i ons - -  Par t  6:  Ver i f i cat i on

JI S C 61000- 4- 7 ( 2007;  R 2017)  El ect r omagnet i c 
compat i bi l i t y  ( EMC)  - -  Par t  4- 7:  Test i ng 
and measur ement  t echni ques - -  Gener al  
gui de on har moni cs and i nt er har moni cs 
measur ement s and i nst r ument at i on

JI S C 61558- 1 ( 2019)  Saf et y of  t r ansf or mer s,  r eact or s,  
power  suppl y uni t s and combi nat i ons 
t her eof  - -  Par t  1:  Gener al  r equi r ement s 
and t est s

JI S K 6743 ( 2016)  Unpl ast i c i zed Pol y ( Vi nyl  Chl or i de)  
( PVC- U)  Pi pe Fi t t i ngs f or  Wat er  Suppl y

JI S K 6911 ( 2006;  R 2021)  Ther moset t i ng pl ast i c 
gener al  t est  met hod

JI S K 6741 ( 2016;  R 2021)  Unpl ast i c i zed Pol y ( Vi nyl  
Chl or i de)  ( PVC- U)  Pi pes

JI S T 1021 ( 2019)  Hospi t al  gr ade out l et - socket s and 
pl ugs

JI S X 5150 ( R2016)  I nf or mat i on Technol ogy- Gener i c 
Cabl i ng f or  Cust omer  Pr emi ses

JI S Z 9101 ( 2018)  Gr aphi cal  symbol s - -  Saf et y col our s 
and saf et y s i gns - -  Par t  1:  Desi gn 
pr i nci pl es f or  saf et y s i gns and saf et y 
mar ki ngs 
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JI S Z 9290- 1 ( 2014;  R 2019)  Pr ot ect i on Agai nst  
Li ght ni ng -  Par t  1:  Gener al  Pr i nci pl es

THE JAPANESE ELECTRI C WI RE & CABLE MAKERS'  ASSOCI ATI ON ( JCMA)

JCS 1226 ( 2003)  Sof t  St r anded Wi r e

ELECTRI CAL SAFETY I NSPECTI ON ASSOCI ATI ONS

Denki  Hoan Kyoukai Japan St andar d f or  Accept ance Test i ng and 
I nspect i ons

MI NI STRY OF LAND,  I NFRASTRUCTURE,  TRANSPORT AND TOURI SM ( MLI T)

MLI T DSKKS Denki  Set subi  Kouj i  Kanr i  Shi shi n ( DSKKS)  
El ect r i cal  Const r uct i on Super vi s i on 
Gui del i nes

MLI T ESS ( 2019)  MLI T El ect r i cal  St andar d 
Speci f i cat i on ( ESS)

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70E ( 2024)  St andar d f or  El ect r i cal  Saf et y i n 
t he Wor kpl ace

UNDERWRI TERS LABORATORI ES ( UL)

UL 2043 ( 2013)  Fi r e Test  f or  Heat  and Vi s i bl e 
Smoke Rel ease f or  Di scr et e Pr oduct s and 
Thei r  Accessor i es I nst al l ed i n 
Ai r - Handl i ng Spaces

1. 2   DEFI NI TI ONS

Unl ess ot her wi se speci f i ed or  i ndi cat ed,  el ect r i cal  and el ect r oni cs t er ms 
used i n t hese speci f i cat i ons,  and on t he dr awi ngs,  ar e as def i ned.

1. 3   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e[  f or  Cont r act or  Qual i t y 
Cont r ol  appr oval ] [  f or  i nf or mat i on onl y.   When used,  a desi gnat i on 
f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he 
submi t t al  f or  t he Gover nment ] .   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on 
i n t he Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 
01 33 00.

SD- 02 Shop Dr awi ngs

Panel boar ds;  G[ ,  [ _____] ]

Tr ansf or mer s;  G[ ,  [ _____] ]

Busway;  G[ ,  [ _____] ]

Cabl e t r ays;  G[ ,  [ _____] ]
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Mot or  cont r ol  cent er s;  G[ ,  [ _____] ]

I ncl ude wi r i ng di agr ams and i nst al l at i on det ai l s of  equi pment  
i ndi cat i ng pr oposed l ocat i on,  l ayout  and ar r angement ,  cont r ol  
panel s,  accessor i es,  pi pi ng,  duct wor k,  and ot her  i t ems t hat  must  
be shown t o ensur e a coor di nat ed i nst al l at i on.   I dent i f y c i r cui t  
t er mi nal s on wi r i ng di agr ams and i ndi cat e t he i nt er nal  wi r i ng f or  
each i t em of  equi pment  and t he i nt er connect i on bet ween each i t em 
of  equi pment .   I ndi cat e on t he dr awi ngs adequat e c l ear ance f or  
oper at i on,  mai nt enance,  and r epl acement  of  oper at i ng equi pment  
devi ces.

Wi r eways;  G[ ,  [ _____] ]

[ Load cent er s f or  housi ng uni t s;  G[ ,  [ _____] ] ]

Mar ki ng st r i ps dr awi ngs;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

Recept acl es;  

Ci r cui t  br eaker s;  G[ ,  [ _____] ]

Swi t ches;  G[ ,  [ _____] ]

Tr ansf or mer s;  G[ ,  [ _____] ]

Encl osed ci r cui t  br eaker s;  G[ ,  [ _____] ]

Mot or  cont r ol l er s;  G[ ,  [ _____] ]

[ Combi nat i on mot or  cont r ol l er s;  G[ ,  [ _____] ] ]

[ Load cent er s f or  housi ng uni t s;  G[ ,  [ _____] ] ]

Manual  mot or  st ar t er s;  G[ ,  [ _____] ]

[ Resi dent i al  l oad cent er s;  G[ ,  [ _____] ] ]

[ Met er i ng;  G[ ,  [ _____] ] ]

[ Met er  base onl y;  G[ ,  [ _____] ] ]

CATV out l et s;  G[ ,  [ _____] ]

Sur ge pr ot ect i ve devi ces;  G[ ,  [ _____] ]

I ncl ude per f or mance and char act er i st i c cur ves.

SD- 06 Test  Repor t s

600- vol t  wi r i ng t est ;  

Gr oundi ng syst em t est ;  

Tr ansf or mer  t est s;  
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Gr ound- f aul t  r ecept acl e t est ;  

[ SD- 10 Oper at i on and Mai nt enance Dat a

El ect r i cal  Syst ems,  Dat a Package 5;

Met er i ng,  Dat a Package 5;

Submi t  oper at i on and mai nt enance dat a i n accor dance wi t h Sect i on 
01 78 23,  OPERATI ON AND MAI NTENANCE DATA and as speci f i ed her ei n.

] 1. 4   QUALI TY ASSURANCE

1. 4. 1   Fuses

Submi t  coor di nat i on dat a as speci f i ed i n par agr aph,  FUSES of  t hi s sect i on.

1. 4. 2   Regul at or y Requi r ement s

I n each of  t he publ i cat i ons r ef er r ed t o her ei n,  consi der  t he advi sor y 
pr ovi s i ons t o be mandat or y,  as t hough t he wor d,  " shal l "  or  " must "  had been 
subst i t ut ed f or  " shoul d"  wher ever  i t  appear s.   I nt er pr et  r ef er ences i n 
t hese publ i cat i ons t o t he " aut hor i t y havi ng j ur i sdi ct i on, "  or  wor ds of  
s i mi l ar  meani ng,  t o mean t he Cont r act i ng Of f i cer .   Pr ovi de equi pment ,  
mat er i al s,  i nst al l at i on,  and wor kmanshi p i n accor dance wi t h t he mandat or y 
and advi sor y pr ovi s i ons of  appl i cabl e codes and st andar ds unl ess mor e 
st r i ngent  r equi r ement s ar e speci f i ed or  i ndi cat ed.

1. 4. 3   St andar d Pr oduct s

Pr ovi de mat er i al s and equi pment  t hat  ar e pr oduct s of  manuf act ur er s 
r egul ar l y engaged i n t he pr oduct i on of  such pr oduct s whi ch ar e of  equal  
mat er i al ,  desi gn and wor kmanshi p and:

a.   Have been i n sat i sf act or y commer ci al  or  i ndust r i al  use f or  2 year s 
pr i or  t o bi d openi ng i ncl udi ng appl i cat i ons of  equi pment  and mat er i al s 
under  s i mi l ar  c i r cumst ances and of  s i mi l ar  s i ze.   

b.   Have been on sal e on t he commer ci al  mar ket  t hr ough adver t i sement s,  
manuf act ur er s '  cat al ogs,  or  br ochur es dur i ng t he 2- year  per i od.

c.   Wher e t wo or  mor e i t ems of  t he same cl ass of  equi pment  ar e r equi r ed,  
pr ovi de pr oduct s of  a s i ngl e manuf act ur er ;  however ,  t he component  
par t s of  t he i t em need not  be t he pr oduct s of  t he same manuf act ur er  
unl ess st at ed i n t hi s sect i on.

1. 4. 3. 1   Al t er nat i ve Qual i f i cat i ons

Pr oduct s havi ng l ess t han a 2- year  f i el d ser vi ce r ecor d wi l l  be accept abl e 
i f  a cer t i f i ed r ecor d of  sat i sf act or y f i el d oper at i on f or  not  l ess t han 
6000 hour s,  excl usi ve of  t he manuf act ur er s '  f act or y or  l abor at or y t est s,  
i s  f ur ni shed.

1. 4. 3. 2   Mat er i al  and Equi pment  Manuf act ur i ng Dat e

Pr oduct s manuf act ur ed mor e t han 3 year s pr i or  t o dat e of  del i ver y t o s i t e 
ar e not  accept abl e.
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1. 5   MAI NTENANCE

[ 1. 5. 1   El ect r i cal  Syst ems

Submi t  oper at i on and mai nt enance manual s f or  el ect r i cal  syst ems t hat  
pr ovi de basi c dat a r el at i ng t o t he desi gn,  oper at i on,  and mai nt enance of  
t he el ect r i cal  di st r i but i on syst em f or  t he bui l di ng.   I ncl ude t he 
f ol l owi ng:

a.   Si ngl e l i ne di agr am of  t he " as- bui l t "  bui l di ng el ect r i cal  syst em.

b.   Schemat i c di agr am of  el ect r i cal  cont r ol  syst em ( ot her  t han HVAC,  
cover ed el sewher e) .

c.   Manuf act ur er s '  oper at i ng and mai nt enance manual s on act i ve el ect r i cal  
equi pment .

] 1. 6   WARRANTY

Pr ovi de equi pment  i t ems  suppor t ed by ser vi ce or gani zat i ons t hat  ar e 
r easonabl y conveni ent  t o t he equi pment  i nst al l at i on i n or der  t o r ender  
sat i sf act or y ser vi ce t o t he equi pment  on a r egul ar  and emer gency basi s 
dur i ng t he war r ant y per i od of  t he cont r act .

[ 1. 7   SEI SMI C REQUI REMENTS

Pr ovi de sei smi c det ai l s[  conf or mi ng t o[  Sect i on 13 48 00 [ SEI SMI C]  BRACI NG 
FOR MI SCELLANEOUS EQUI PMENT] [  and t o] [  Sect i on 26 05 48. 00 10 SEI SMI C 
PROTECTI ON FOR ELECTRI CAL EQUI PMENT] ] [  as i ndi cat ed] .

] PART 2   PRODUCTS

2. 1   MATERI ALS AND EQUI PMENT

As a mi ni mum,  meet  r equi r ement s of  UL or  Japanese st andar ds,  wher e UL or  
appl i cabl e Japanese codes and st andar ds ar e est abl i shed f or  t hose i t ems 
f or  al l  mat er i al s,  equi pment ,  and devi ces.

2. 2   CONDUI T AND FI TTI NGS

Conf or m t o t he f ol l owi ng:

2. 2. 1   Ri gi d Met al l i c  Condui t  or  Type G Condui t

2. 2. 1. 1   Ri gi d,  Thr eaded Zi nc- Coat ed St eel  Condui t  or  Type G

JI S C 8305,  Type G.  Di amet er  of  condui t  shal l  be as i ndi cat ed.

2. 2. 2   Ri gi d Nonmet al l i c  Condui t  or  Unpl ast i c i zed Pol yvi nyl  Chl or i de

JI S C 8430 f or  Type VE or  HI VE condui t  of  di amet er  of  l ess t han 100mm and 
JI S K 6741 f or  Type VP or  HI VP condui t  di amet er  or  100mm and l ar ger .

2. 2. 3   El ect r i cal ,  Zi nc- Coat ed St eel  Met al l i c  Tubi ng ( EMT)  or  Type E 
Met al l i c  Condui t

JI S C 8305,  Type E.
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2. 2. 4   Pl ast i c- Coat ed Ri gi d St eel  and I MC Condui t  or  Type G,  C or  E;  LL or  
LT

JI S C 8380.

2. 2. 5   Fl exi bl e Met al  Condui t

JI S C 8309.

2. 2. 5. 1   Li qui d- Ti ght  Fl exi bl e Met al  Condui t ,  St eel

JI S C 8309.

2. 2. 6   Fi t t i ngs f or  Met al  Condui t ,  EMT,  and Fl exi bl e Met al  Condui t

JI S C 8330 and JI S C 8350.   Fer r ous f i t t i ngs:   cadmi um-  or  z i nc- coat ed i n 
accor dance wi t h JI S C 8330 and JI S C 8350.

2. 2. 6. 1   Fi t t i ngs f or  Ri gi d Met al  Condui t  and I MC or  Type G and Type C

Thr eaded- t ype.   Spl i t  coupl i ngs unaccept abl e.

2. 2. 6. 2   Fi t t i ngs f or  EMT or  Type E Condui t

[ Di e Cast ] [ St eel ] [ set  scr ew]  t ype.

2. 2. 7   Fi t t i ngs f or  Ri gi d Nonmet al l i c  Condui t  or  Unpl ast i c i zed Pol yvi nyl  
Chl or i de

JI S C 8432 f or  di amet er s l ess t han 100mm and JI S K 6743 f or  di amet er s 
100mm or  l ar ger .

2. 3   SURFACE RACEWAY

2. 3. 1   Sur f ace Met al  Raceway

Two- pi ece pai nt ed st eel ,  t ot al l y encl osed,  snap- cover  t ype. [   Pr ovi de 
mul t i pl e out l et - t ype r aceway wi t h gr oundi ng- t ype r ecept acl e wher e 
i ndi cat ed.   Pr ovi de r ecept acl es as speci f i ed her ei n,  spaced a mi ni mum of  
one ever y [ 455]  [ _____]  mm. ] [   Wi r e al t er nat e r ecept acl es on di f f er ent  
c i r cui t s. ]

2. 3. 2   Sur f ace Nonmet al l i c  Raceway

JI S C 8425,  nonmet al l i c  t ot al l y encl osed,  snap- cover  t ype. [   Pr ovi de 
mul t i pl e out l et - t ype r aceway wi t h gr oundi ng- t ype r ecept acl e wher e 
i ndi cat ed.   Pr ovi de r ecept acl es as speci f i ed her ei n,  spaced a mi ni mum of  
one ever y [ 455]  [ _____]  mm. ] [   Wi r e al t er nat e r ecept acl es on di f f er ent  
c i r cui t s. ]

2. 4   BUSWAY

JI S C 8364.   Pr ovi de t he f ol l owi ng:

a.   Buses:   [  copper ] [  or ] [  al umi num] .

b.   Busways:   r at ed [ _____]  vol t s,  [ _____]  cont i nuous cur r ent  amper es,  
t hr ee- phase, [  t hr ee- ] [  f our - ] wi r e,  and i ncl ude i nt egr al  or  i nt er nal [  
50- per cent ]  gr ound bus.

SECTI ON 26 20 00  Page 9



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

c.   Shor t  c i r cui t  r at i ng:   [  [ _____]  r oot  mean squar e ( r ms)  symmet r i cal  
amper es mi ni mum] [  as i ndi cat ed] .

[ d.   Busway syst ems:   sui t abl e f or  use i ndoor s.

] e.   Encl osur es:   [  st eel ] [  al umi num]  [  met al l i c ] .   

f .   Har dwar e:   pl at ed or  ot her wi se pr ot ect ed t o r esi st  cor r osi on.   

g.   Joi nt s:   one- bol t  t ype wi t h t hr ough- bol t s,  whi ch can be checked f or  
t i ght ness wi t hout  deener gi z i ng syst em.   

h.   Maxi mum hot  spot  t emper at ur e r i se at  any poi nt  i n busway at  cont i nuous 
r at ed l oad:   do not  exceed 55 degr ees C above maxi mum ambi ent  
t emper at ur e of  40 degr ees C i n any posi t i on.  

i .   I nt er nal  bar r i er s t o pr event  movement  of  super heat ed gases.  

j .   Coor di nat e pr oper  vol t age phasi ng of  ent i r e bus duct  syst em,  f or  
exampl e wher e busway i nt er f aces wi t h t r ansf or mer s,  swi t chgear ,  
swi t chboar ds,  mot or  cont r ol  cent er s,  and ot her  syst em component s.

2. 4. 1   Feeder  Busways

Pr ovi de[  vent i l at ed,  except  t hat  ver t i cal  busways wi t hi n 1830 mm of  f l oor s 
must  be unvent i l at ed, ] [  unvent i l at ed,  t ot al l y encl osed]  l ow- i mpedance 
busway.   Pr ovi de bus bar s f ul l y  cover ed wi t h i nsul at i ng mat er i al ,  except  
at  st abs.   Pr ovi de an ent i r el y pol ar i zed busway syst em.

2. 4. 2   Pl ug- I n Busways

Unvent i l at ed t ype.   Pr ovi de t he f ol l owi ng:

a.   Pl ug- i n uni t s:   [  f usi bl e,  handl e- oper at ed,  swi t ch t ype,  
hor sepower - r at ed] [  c i r cui t  br eaker - t ype] [  handl e- oper at ed,  swi t ch 
t ype,  equi pped wi t h hi gh i nt er r upt i ng- capaci t y,  cur r ent - l i mi t i ng 
f uses] .   

b.   Bus bar s:   cover ed wi t h i nsul at i ng mat er i al  t hr oughout ,  except  at  
j oi nt s and ot her  connect i on poi nt s.  

[ c.   A hook st i ck of  sui t abl e l engt h f or  oper at i ng pl ug- i n uni t s f r om t he 
f l oor .

] 2. 5   CABLE TRAYS

  Pr ovi de t he f ol l owi ng:

a.   Cabl e t r ays:   f or m a wi r eway syst em,  wi t h a nomi nal [  [ 75]  [ 100]  [ 150]  
mm]  dept h[  as i ndi cat ed] .   

b.   Cabl e t r ays:   const r uct ed of [  al umi num] [  copper - f r ee al umi num] [  st eel  
t hat  has been zi nc- coat ed af t er  f abr i cat i on] .   

c.   Cabl e t r ays:   i ncl ude spl i ce and end pl at es,  dr opout s,  and 
mi scel l aneous har dwar e.   

d.   Edges,  f i t t i ngs,  and har dwar e:  f i ni shed f r ee f r om bur r s and shar p 
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edges.   

e.   Fi t t i ngs:   ensur e not  l ess t han l oad- car r y i ng abi l i t y  of  st r ai ght  t r ay 
sect i ons and have manuf act ur er ' s mi ni mum st andar d r adi us.

[ f .   Radi us of  bends:   [ 305]  [ 610]  [ 915]  mm. ] [   Radi us of  bends:   as 
i ndi cat ed.

] 2. 5. 1   Basket - Type Cabl e Tr ays

Pr ovi de[  s i ze as i ndi cat ed] [  of  nomi nal [  50, ] [  100, ] [  150, ] [  200, ] [  300, ] [  
450, ] [  and] [  600]  mm wi dt h and [  25, ] [  50, ] [  and] [  100]  mm dept h]  wi t h 
maxi mum wi r e mesh spaci ng of  50 by 100 mm.

2. 5. 2   Tr ough- Type Cabl e Tr ays

Pr ovi de[  s i ze as i ndi cat ed] [  of  nomi nal  [ 150]  [ 305]  [ 455]  [ 610]  [ 760]  
[ 915]  mm wi dt h] .

2. 5. 3   Ladder - Type Cabl e Tr ays

Pr ovi de[  s i ze as i ndi cat ed] [  of  nomi nal  [ 150]  [ 305]  [ 455]  [ 610]  [ 760]  
[ 915]  mm wi dt h]  wi t h maxi mum r ung spaci ng of  [ 150]  [ 225]  [ 305]  [ 455]  mm.

2. 5. 4   Channel - Type Cabl e Tr ays

Pr ovi de [  s i ze as i ndi cat ed] [  of  nomi nal  [ 75]  [ 100]  [ 150]  mm wi dt h] .   
Pr ovi de t r ays wi t h one- pi ece const r uct i on havi ng sl ot s spaced not  mor e t han
 115 mm on cent er s.

2. 5. 5   Sol i d Bot t om- Type Cabl e Tr ays

Pr ovi de[  s i ze as i ndi cat ed] [  of  nomi nal  [ 150]  [ 305]  [ 455]  [ 610]  [ 760]  
[ 915]  mm wi dt h] .   [ Pr ovi de sol i d cover s. ] [ Do not  pr ovi de sol i d cover s. ]

2. 5. 6   [ Cant i l ever

Cant i l ever - t ype,  cent er - hung cabl e t r ays may be pr ovi ded at  t he 
Cont r act or ' s opt i on i n l i eu of  ot her  cabl e t r ay t ypes speci f i ed.

] [ 2. 6   OPEN TELECOMMUNI CATI ONS CABLE SUPPORT

2. 6. 1   Open Top Cabl e Suppor t s

Pr ovi de open t op cabl e suppor t s i n accor dance wi t h UL 2043.   Pr ovi de [ [  
gal vani zed] [  z i nc- coat ed] [  st ai nl ess]  st eel ] open t op cabl e suppor t s[  as 
i ndi cat ed] .

2. 6. 2   Cl osed Ri ng Cabl e Suppor t s

Pr ovi de cl osed r i ng cabl e suppor t s i n accor dance wi t h UL 2043.   Pr ovi de [ [  
gal vani zed] [  z i nc- coat ed] [  st ai nl ess]  st eel ] c l osed r i ng cabl e suppor t s[  as 
i ndi cat ed] .

] 2. 7   OUTLET BOXES AND COVERS

JI S C 8340,  cadmi um-  or  z i nc- coat ed,  i f  f er r ous met al .   JI S C 8435,  i f  
nonmet al l i c .  Rat ed [ I P65 f or  wet  l ocat i ons]  [ I P66,  67 or  68 f or  
dust - t i ght / hazar dous l ocat i ons] .
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2. 7. 1   Fl oor  Out l et  Boxes

Pr ovi de t he f ol l owi ng:   

a.   Boxes:   [  adj ust abl e] [  nonadj ust abl e]  and concr et e t i ght .   

b.   Each out l et :   consi st i ng of [  nonmet al l i c ] [   or ] [  cast - met al ]  body wi t h 
t hr eaded openi ngs, [  or  sheet - st eel  body wi t h knockout s]  f or  condui t s, [  
adj ust abl e ] [ ,  ] [  br ass f l ange]  r i ng,  and cover  pl at e wi t h 
[ 19] [ 25] [ 31. 75] [ 53. 92]  mm t hr eaded pl ug.

c.   Tel ecommuni cat i ons out l et s:   consi st i ng of [  sur f ace- mount ed,  
hor i zont al ] [  f l ush] ,  al umi num or  st ai nl ess st eel  housi ng wi t h a 
r ecept acl e as speci f i ed and[  25 mm bushed si de openi ng] [  19 mm t op 
openi ng] .   

d.   Recept acl e out l et s:   consi st i ng of [  sur f ace- mount ed,  hor i zont al ] [  
f l ush]  al umi num or  st ai nl ess st eel  housi ng wi t h dupl ex- t ype r ecept acl e 
as speci f i ed her ei n.   

e.   Pr ovi de gasket s wher e necessar y t o ensur e wat er t i ght  i nst al l at i on.

[ f .   Pr ovi de pl ugs wi t h i nst al l at i on i nst r uct i ons t o t he Cont r act i ng 
Of f i cer  f or  [ 5]  [ _____]  per cent  of  out l et  boxes f or  t he cappi ng of  
out l et s upon r emoval  of  ser vi ce f i t t i ngs.

] 2. 7. 2   Out l et  Boxes f or  Tel ecommuni cat i ons Syst em

Pr ovi de t he f ol l owi ng:

a.   St andar d t ype[  100 mm squar e by 54 mm deep] [  120 mm squar e by 54 mm 
deep] .

[ b.   Out l et  boxes f or  wal l - mount ed t el ecommuni cat i ons out l et s:   100 by 54 
by 54 mm deep.

] c.   Dept h of  boxes:   l ar ge enough t o al l ow manuf act ur er s '  r ecommended 
conduct or  bend r adi i .

[ d.   Out l et  boxes f or  f i ber  opt i c t el ecommuni cat i on out l et s:   i ncl ude a 
mi ni mum 10 mm deep si ngl e or  t wo gang pl ast er  r i ng as shown and 
i nst al l ed usi ng a mi ni mum 27 mm condui t  syst em.

] [ e.   Out l et  boxes f or  handi capped t el ecommuni cat i ons st at i on:   100 by 54 by 
54 mm deep.

] [ 2. 7. 3   Cl ock Out l et  f or  Use i n Ot her  Than Wi r ed Cl ock Syst em

Pr ovi de t he f ol l owi ng:

a.   Out l et  box wi t h pl ast i c cover ,  wher e r equi r ed,  and si ngl e r ecept acl e 
wi t h c l ock out l et  pl at e.

b.   Recept acl e:   r ecessed suf f i c i ent l y wi t hi n box t o al l ow compl et e 
i nser t i on of  st andar d cap,  f l ush wi t h pl at e.   

c.   Sui t abl e c l i p or  suppor t  f or  hangi ng cl ock:   secur ed t o t op pl at e.
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d.   Mat er i al  and f i ni sh of  pl at e:   as speci f i ed i n par agr aph DEVI CE PLATES 
of  t hi s sect i on.

] 2. 8   CABI NETS,  JUNCTI ON BOXES,  AND PULL BOXES

Vol ume gr eat er  t han 1640 mL,  JI S C 8340,  hot - di p,  z i nc- coat ed,  i f  sheet  
st eel .  Rat ed [ I P65 f or  wet  l ocat i ons]  [ I P66,  67 or  68 f or  
dust - t i ght / hazar dous l ocat i ons] .

2. 9   WI RES AND CABLES

Pr ovi de wi r es and cabl es i n accor dance appl i cabl e r equi r ement s of  Japanese 
st andar ds  f or  t ype of  i nsul at i on,  j acket ,  and conduct or  speci f i ed or  
i ndi cat ed.   Do not  use wi r es and cabl es manuf act ur ed mor e t han 12 mont hs 
pr i or  t o dat e of  del i ver y t o s i t e.

2. 9. 1   Conduct or s

Pr ovi de t he f ol l owi ng:

a.   Conduct or  s i zes and capaci t i es shown ar e based on copper ,  unl ess 
i ndi cat ed ot her wi se.

b.   Conduct or s 5. 5 sqmm and l ar ger  cr oss sect i onal  ar ea:  st r anded.

c.    Conduct or s 2. 0 mm and smal l er  di amet er :  sol i d.

d.   Conduct or s f or  r emot e cont r ol ,  al ar m,  and si gnal  c i r cui t s,  c l asses 1,  
2,  and 3:   st r anded unl ess speci f i cal l y i ndi cat ed ot her wi se.

[ e.   Al l  conduct or s:   [ copper . ] [   Conduct or s i ndi cat ed t o be 14 sqmm or  
smal l er  di amet er :   copper .   Conduct or s i ndi cat ed t o be 22 sqmm and 
l ar ger  di amet er :   copper  ,  unl ess t ype of  conduct or  mat er i al  i s  
speci f i cal l y i ndi cat ed,  or  speci f i ed,  or  r equi r ed by equi pment  
manuf act ur er . ]

] [ 2. 9. 1. 1   Equi pment  Manuf act ur er  Requi r ement s
 

When manuf act ur er ' s equi pment  r equi r es copper  conduct or s at  t he 
t er mi nat i ons or  r equi r es copper  conduct or s t o be pr ovi ded bet ween 
component s of  equi pment ,  pr ovi de copper  conduct or s or  spl i ces,  spl i ce 
boxes,  and ot her  wor k r equi r ed t o sat i sf y manuf act ur er ' s r equi r ement s.

] 2. 9. 1. 2   Mi ni mum Conduct or  Si zes

Pr ovi de mi ni mum conduct or  s i ze i n accor dance wi t h t he f ol l owi ng:

a.   Br anch ci r cui t s:   2. 0 mm.  

b.   Cl ass 1 r emot e- cont r ol  and si gnal  c i r cui t s:  1. 6 mm.

c.   Cl ass 2 l ow- ener gy,  r emot e- cont r ol  and si gnal  c i r cui t s:   1. 2 mm.  

d.   Cl ass 3 l ow- ener gy,  r emot e- cont r ol ,  al ar m and si gnal  c i r cui t s:   0. 65 
mm.

2. 9. 2   Col or  Codi ng

Pr ovi de col or  codi ng f or  ser vi ce,  f eeder ,  br anch,  cont r ol ,  and si gnal i ng 
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ci r cui t  conduct or s.   

2. 9. 2. 1   Gr ound and Neut r al  Conduct or s

Pr ovi de col or  codi ng of  gr ound and neut r al  conduct or s as f ol l ows:

a.   Gr oundi ng conduct or s:   Gr een.

b.   Neut r al  conduct or s:   Whi t e or  Gr ay.

c.   Except i on,  wher e neut r al s of  mor e t han one syst em ar e i nst al l ed i n 
same r aceway or  box,  ot her  neut r al s col or  codi ng:   whi t e wi t h a 
di f f er ent  col or ed ( not  gr een)  st r i pe f or  each.

2. 9. 2. 2   Ungr ounded Conduct or s

Pr ovi de col or  codi ng of  ungr ounded conduct or s i n di f f er ent  vol t age syst ems 
as f ol l ows:

a.   [ 480/ 277] [ 440/ 254V] [ 420/ 242V] [ 208/ 120 vol t ] ,  t hr ee- phase,  f our - wi r e

( 1)   Phase A -  r ed

( 2)   Phase B -  bl ack

( 3)   Phase C -  bl ue

b.   [ 480 vol t ] [ 440 vol t ] [ 420 vol t ] [ 220 vol t ] [ 210 vol t ] [ 208 vol t ] ,  
t hr ee- phase,  t hr ee- wi r e

( 1)   Phase A -  r ed

( 2)   Phase B -  bl ack

( 3)   Phase C -  bl ue

c.   [ 105/ 210] [ 120/ 240]  vol t ,  s i ngl e phase,  t hr ee- wi r e:   

( 1)   Phase A -  r ed

( 2)   Phase B -  bl ack

[ d.   On t hr ee- phase,  f our - wi r e del t a syst em,  hi gh l eg:   or ange,  as r equi r ed.

] 2. 9. 3   I nsul at i on

Unl ess speci f i ed or  i ndi cat ed ot her wi se,  pr ovi de power  and l i ght i ng wi r es 
r at ed f or  600- vol t s, [ Type EM- I E conf or mi ng t o JI S C 3612] [  or  ] [ Type 
EM- CE,  EM- CET or  EM- ECEQ conf or mi ng t o JI S C 3605] ,  except  t hat  gr oundi ng 
wi r e may be t ype TW conf or mi ng t o JI S C 3612,  Type EM- I E;  r emot e- cont r ol  
and si gnal  c i r cui t s:   Type TW or  TF,  conf or mi ng t o JI S C 3401,  Type CEV.   
Wher e l i ght i ng f i x t ur es r equi r e 90- degr ee Cent i gr ade ( C)  conduct or s,  
pr ovi de onl y conduct or s wi t h 90- degr ee C i nsul at i on or  bet t er .

2. 9. 4   Bondi ng Conduct or s

JI S C 3101,  sol i d bar e copper  wi r e f or  s i zes 8 sqmm and smal l er  di amet er ;  
JI S C 3105 and JCS 1226,  Cl ass B,  st r anded bar e copper  wi r e f or  s i zes 14 
sqmm and l ar ger  di amet er ,  JI S C 3102 Anneal ed Copper  Wi r e.
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2. 9. 4. 1   Tel ecommuni cat i ons Bondi ng Backbone ( TBB)

Pr ovi de a copper  conduct or  TBB i n accor dance wi t h JI S C 60364- 5- 54 wi t h 14 
sqmm mi ni mum si ze,  and si zed at  3. 3 sqmm per  l i near  met er  of  conduct or  
l engt h up t o a maxi mum si ze of  1500 sqmm. [   Pr ovi de i nsul at ed TBB wi t h 
i nsul at i on as speci f i ed i n t he par agr aph I NSULATI ON and meet i ng t he f i r e 
r at i ngs of  i t s  pat hway. ]

2. 9. 4. 2   Bondi ng Conduct or  f or  Tel ecommuni cat i ons

Pr ovi de a copper  conduct or  Bondi ng Conduct or  f or  Tel ecommuni cat i ons 
bet ween t he t el ecommuni cat i ons mai n gr oundi ng busbar  ( TMGB)  and t he 
el ect r i cal  ser vi ce gr ound i n accor dance wi t h JI S C 60364- 5- 54.   Si ze t he 
bondi ng conduct or  f or  t el ecommuni cat i ons t he same as t he TBB.

[ 2. 9. 5   Ser vi ce Ent r ance Cabl es

Ser vi ce Ent r ance ( SE)  and Under gr ound Ser vi ce Ent r ance ( USE)  Cabl es,  
JI S C 3341 and JI S C 3605.

] [ 2. 9. 6   EM- EEF Cabl e

JI S C 3605,  Type EM- EEF Cabl e.

] [ 2. 9. 7   Wi r e and Cabl e f or  400 Her t z ( Hz)  Ci r cui t s

I nsul at ed copper  conduct or s.

] [ 2. 9. 8   Met al - Cl ad Cabl e

 Type MC cabl e.

] [ 2. 9. 9   Ar mor ed Cabl e

 Type AC cabl e.

] [ 2. 9. 10   Mi ner al - I nsul at ed,  Met al - Sheat hed Cabl e

UL l i s t ed;   Type MI  cabl e.   Do not  use sheat hi ng cont ai ni ng asbest os 
f i ber s.

] [ 2. 9. 11   Fl at  Conduct or  Cabl e

UL l i s t ed;   Type FCC.

] [ 2. 9. 12   Cabl e Tr ay Cabl e or  Power  Li mi t ed Tr ay Cabl e

UL l i s t ed;  t ype TC or  PLTC.

] [ 2. 9. 13   Cor d Set s and Power - Suppl y Cor ds

JI S C 8286.

] [ 2. 9. 14   Pol yet hyl ene or  Cr oss- Li nked Pol yet hyl ene Cabl e

[ Type [ CV] [ CE]  conf or mi ng t o JI S C 3605 f or  600V. ] [ Type [ CV] [ CE] ,  
conf or mi ng t o JI S C 3606 f or  6. 6kV]
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] 2. 10   SPLI CES AND TERMI NATI ON COMPONENTS

JI S C 2805,  JI S C 2806 and JI S C 2810 f or  wi r e connect or s and JI S C 2336,  
JI S C 2338 f or  i nsul at i ng t apes.   Connect or s f or  5. 5 sqmm and smal l er  
di amet er  wi r es:   i nsul at ed,  pr essur e- t ype i n accor dance wi t h JI S C 2805,  
JI S C 2806 and JI S C 2810 or  JI S C 2806 ( t wi st - on spl i c i ng connect or ) .   
Pr ovi de sol der l ess t er mi nal  l ugs on st r anded conduct or s.   Resi n spl i ces,  
wher e made,  must  be made of  a r i gi d t ube used t o i nj ect  pol yur et hane 
i nsul at i ng and seal i ng r esi n dur i ng a spl i ce i nst al l at i on.  Spl i ces shal l  
be per f or med i n accor dance wi t h t he manuf act ur er ' s i nst r uct i ons.  The 
i nst al l at i on must  not  r equi r e heat  or  any addi t i onal  mat er i al s such as 
cover i ng.

2. 11   DEVI CE PLATES

Pr ovi de t he f ol l owi ng:

a.   UL l i s t ed,  one- pi ece devi ce pl at es f or  out l et s t o sui t  t he devi ces 
i nst al l ed.

b.   For  met al  out l et  boxes,  pl at es on unf i ni shed wal l s:   z i nc- coat ed sheet  
st eel  or  cast  met al  havi ng r ound or  bevel ed edges.   

c.   For  nonmet al l i c  boxes and f i t t i ngs,  ot her  sui t abl e pl at es may be 
pr ovi ded.

[ d.   Pl at es on f i ni shed wal l s:   nyl on or  l exan,  mi ni mum 0. 792 mm wal l  
t hi ckness and same col or  as r ecept acl e or  t oggl e swi t ch wi t h whi ch 
t hey ar e mount ed.

] [ e.   Pl at es on f i ni shed wal l s:   sat i n f i ni sh st ai nl ess st eel  or  
br ushed- f i ni sh al umi num,  mi ni mum 0. 792 mm t hi ck.

] f .   Scr ews:   machi ne- t ype wi t h count er sunk heads i n col or  t o mat ch f i ni sh 
of  pl at e.

g.   Sect i onal  t ype devi ce pl at es ar e not  be per mi t t ed.

h.   Pl at es i nst al l ed i n wet  l ocat i ons:   gasket ed and UL l i s t ed or  JI S 
l i s t ed f or  " wet  l ocat i ons. "

[ i .   Devi ce pl at es i n ar eas nor mal l y accessi bl e t o pr i soner s:   br own or  
i vor y f i ni sh nyl on- devi ce pl at es r at ed f or  hi gh abuse.   Test  devi ce 
pl at es f or  compl i ance wi t h JI S C 8340 and JI S C 8435 f or  physi cal  
st r engt h.   At t ach devi ce pl at es wi t h spanner  head bol t s.

] 2. 12   SWI TCHES

2. 12. 1   Toggl e Swi t ches

JI S C 8304, [  s i ngl e pol e] [ ,  doubl e pol e] [ ,  t hr ee- way] [ ,  and f our - way] ,  
t ot al l y encl osed wi t h bodi es of  t her mopl ast i c or  t her moset  pl ast i c and 
mount i ng st r ap wi t h gr oundi ng scr ew.   I ncl ude t he f ol l owi ng:

a.   Handl es:   [  whi t e] [  i vor y] [  br own]  t her mopl ast i c.

b.   Wi r i ng t er mi nal s:   scr ew- t ype,  s i de- wi r ed[  or  of  t he sol der l ess 
pr essur e t ype havi ng sui t abl e conduct or - r el ease ar r angement ] .
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c.   Cont act s:   s i l ver - cadmi um and cont act  ar m -  one- pi ece copper  al l oy.

d.   Swi t ches:   r at ed qui et - t ype ac onl y,  [ 105] [ 120] [ 210] [ 240] [ 120/ 277]  
vol t s,  wi t h cur r ent  r at i ng and number  of  pol es i ndi cat ed.

2. 12. 2   Swi t ch wi t h Red Pi l ot  Handl e

  Pr ovi de t he f ol l owi ng:

a.   Pi l ot  l i ght s t hat  ar e i nt egr al l y const r uct ed as a par t  of  t he swi t ch' s 
handl e.

b.   Pi l ot  l i ght  col or :   r ed and i l l umi nat e whenever  t he swi t ch i s c l osed 
or  " on" .

c.   Pi l ot  l i ght ed swi t ch:   r at ed 20 amps and [ 105] [ 120]  vol t s or  
[ 210] [ 240] [ 277]  vol t s as i ndi cat ed.

d.   The ci r cui t ' s  neut r al  conduct or  t o each swi t ch wi t h a pi l ot  l i ght .

2. 12. 3   Br eaker s Used as Swi t ches

For  [ 100] [ 120] -  and [ 200] [ 277] - Vol t  f l uor escent  f i x t ur es,  mar k br eaker s 
" SWD"  i n accor dance wi t h JI S C 8201- 2- 1.  Pr ovi de l abel  adj acent  t o c i r cui t  
br eaker  i ndi cat i ng Br eaker  used as swi t ch.

2. 12. 4   Di sconnect  Swi t ches

JI S C 8201- 3.   Pr ovi de heavy dut y- t ype swi t ches wher e i ndi cat ed,  wher e 
swi t ches ar e r at ed hi gher  t han 240 vol t s,  and f or  doubl e- t hr ow swi t ches.   
Ut i l i ze Cl ass R f usehol der s and f uses f or  f used swi t ches,  unl ess i ndi cat ed 
ot her wi se.   Pr ovi de hor sepower  r at ed f or  swi t ches ser vi ng as t he 
mot or - di sconnect  means.   Pr ovi de swi t ches i n I P r at ed encl osur e[  as 
i ndi cat ed]  per  JI S C 8462- 1.

2. 13   FUSES

JI S C 8269- 1,  JI S C 8269- 2.   Pr ovi de compl et e set  of  f uses f or  each 
f usi bl e[  swi t ch] [  panel ] [  and  cont r ol  cent er ] .   Coor di nat e t i me- cur r ent  
char act er i st i cs cur ves of  f uses ser vi ng mot or s or  connect ed i n ser i es wi t h 
c i r cui t  br eaker s[  or  ot her  c i r cui t  pr ot ect i ve devi ces]  f or  pr oper  
oper at i on.  Submi t  coor di nat i on dat a f or  appr oval .   Pr ovi de f uses wi t h a 
vol t age r at i ng not  l ess t han ci r cui t  vol t age.

2. 13. 1   Fusehol der s

Pr ovi de i n accor dance wi t h JI S C 8269- 1 or  JI S C 8269- 2.

2. 13. 2   Car t r i dge Fuses,  Cur r ent  Li mi t i ng Type ( Cl ass R)

JI S C 8269- 1 or  JI S C 8269- 2,  [ Cl ass[  RK- 1] [  RK- 5] [  t i me- del ay t ype] ] [ Fuse 
Syst em [ A] [ B] [ C] [ D] [ E] [ F] [ G] [ H] [ I ] [ J] [ L] ] .   Pr ovi de onl y Cl ass R  
associ at ed f usehol der s i n accor dance wi t h JI S C 8269- 1 or  JI S C 8269- 2.

2. 14   RECEPTACLES

Pr ovi de t he f ol l owi ng:
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a.   [ JI S C 8303,  JI S C 8281- 1,  gener al  pur pose speci f i cat i on gr ade ( al so 
desi gnat ed heavy- dut y) , ] [  JI S C 8303,  JI S C 8281- 1 and JI S T 1021,  
hospi t al  gr ade, ]  gr oundi ng- t ype.

b.   Rat i ngs and conf i gur at i ons:   as i ndi cat ed.

c.   Bodi es:   [  whi t e] [  i vor y] [  br own] .

d.   Face and body:   t her mopl ast i c suppor t ed on a met al  mount i ng st r ap.

e.   Di mensi onal  r equi r ement s:   per  JI S C 8462- 1.

f .   Scr ew- t ype,  s i de- wi r ed wi r i ng t er mi nal s or  of  t he sol der l ess pr essur e 
t ype havi ng sui t abl e conduct or - r el ease ar r angement .

g.   Gr oundi ng pol e connect ed t o mount i ng st r ap.

h.   The r ecept acl e:   cont ai ni ng t r i pl e- wi pe power  cont act s and doubl e or  
t r i pl e- wi pe gr ound cont act s.

2. 14. 1   Swi t ched Dupl ex Recept acl es

Pr ovi de separ at e t er mi nal s f or  each ungr ounded pol e.   Top r ecept acl e:   
swi t ched when i nst al l ed.

2. 14. 2   Weat her pr oof  Recept acl es

Pr ovi de r ecept acl es,  UL l i s t ed f or  use i n " wet  l ocat i ons"  or  weat her  
r esi st ant  per  JI S C 8303.   I ncl ude cast  met al  box wi t h gasket ed,  hi nged,  
l ockabl e and weat her pr oof  whi l e- i n- use,  [ pol ycar bonat e,  UV 
r esi st ant / st abi l i zed] [ di e- cast  met al / al umi num]  cover  pl at e.   
The cover  shal l  have not ches or  ot her  openi ngs t hat  al l ow cor ds and pl ugs 
t o be i nser t ed i nt o t he r ecept acl e whi l e t he cover  i s c l osed.  ( r eason:  
t hi s i s an NEC r equi r ement ,  but  some JI S l i s t ed pr oduct s do not  have t hi s 
f eat ur e)

2. 14. 3   Gr ound- Faul t  Ci r cui t  I nt er r upt er  Recept acl es

Dupl ex t ype f or  mount i ng i n st andar d out l et  box.   Pr ovi de devi ce capabl e 
of  det ect i ng cur r ent  l eak of  6 mi l l i amper es or  gr eat er  and t r i ppi ng  f or  
Cl ass A gr ound- f aul t  c i r cui t  i nt er r upt er  devi ces.   Pr ovi de scr ew- t ype,  
s i de- wi r ed wi r i ng t er mi nal s or  pr e- wi r ed ( pi gt ai l )  l eads.

2. 14. 4   Speci al  Pur pose Recept acl es

Recept acl es ser vi ng [ _____]  ar e speci al  pur pose. [   Pr ovi de i n r at i ngs 
i ndi cat ed. ] [    [ _____]  conf i gur at i on,  r at ed [ _____]  amper es,  [ _____]  
vol t s. ] [   Fur ni sh one mat chi ng pl ug wi t h each r ecept acl e. ]

2. 14. 5   [ Pl ugs

Pr ovi de heavy- dut y,  r ubber - cover ed[  t hr ee- , ] [  f our - , ] [  or ] [  f i ve- ] wi r e 
cor d of  r equi r ed si ze,  i nst al l  pl ugs t her eon,  and at t ach t o equi pment .   
Pr ovi de UL l i s t ed pl ugs wi t h r ecept acl es,  compl et e wi t h gr oundi ng bl ades.   
Wher e equi pment  i s not  avai l abl e,  t ur n over  pl ugs and cor d assembl i es t o 
t he Gover nment .
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] 2. 14. 6   Range Recept acl es

[  ]  amper e r ecept acl e conf i gur at i on [ as i ndi cat ed] , [  f l ush mount ed f or  
housi ng uni t s, ]  r at ed 50 amper es,  [ 105/ 210] [ 125/ 250]  vol t s. [   Fur ni sh one 
mat chi ng pl ug wi t h each r ecept acl e. ]

2. 14. 7   Dr yer  Recept acl es

Pr ovi de NEMA 14- 30R r ecept acl es.

2. 14. 8   Tamper - Resi st ant  Recept acl es

Pr ovi de dupl ex r ecept acl e wi t h mechani cal  s l i di ng shut t er s t hat  pr event  
t he i nser t i on of  smal l  obj ect s i nt o i t s cont act  s l ot s.

2. 15   PANELBOARDS

Pr ovi de panel boar ds i n accor dance wi t h t he f ol l owi ng:

[ a.   JI S C 8480 and JI S C 8480,  JI S C 0920 havi ng a shor t - c i r cui t  cur r ent  
r at i ng[  as i ndi cat ed] [  of  10, 000 amper es symmet r i cal  mi ni mum] .

b.   Panel boar ds f or  use as ser vi ce di sconnect i ng means:   addi t i onal l y 
conf or m t o manuf act ur er ' s r ecommendat i ons.   

c.   Panel boar ds:   c i r cui t  br eaker - equi pped.

d.   Desi gned such t hat  i ndi v i dual  br eaker s can be r emoved wi t hout  
di st ur bi ng adj acent  uni t s or  wi t hout  l ooseni ng or  r emovi ng 
suppl ement al  i nsul at i on suppl i ed as means of  obt ai ni ng cl ear ances as 
r equi r ed by UL.

e.   " Speci f i c  br eaker  pl acement "  i s r equi r ed i n panel boar ds t o mat ch t he 
br eaker  pl acement  i ndi cat ed i n t he panel boar d schedul e on t he dr awi ngs.

f .   Use of  " Subf eed Br eaker s"  i s not  accept abl e unl ess speci f i cal l y 
i ndi cat ed ot her wi se.   

g.   Mai n br eaker :   " separ at el y"  mount ed[  " above" ] [  or ] [  " bel ow" ]  br anch 
br eaker s.    

h.   Wher e " space onl y"  i s i ndi cat ed,  make pr ovi s i ons f or  f ut ur e 
i nst al l at i on of  br eaker s.   

i .   Di r ect or i es:   i ndi cat e l oad ser ved by each ci r cui t  i n panel boar d.  

j .   Di r ect or i es:   i ndi cat e sour ce of  ser vi ce t o panel boar d ( e. g. ,  Panel  PA 
ser ved f r om Panel  MDP) .

[ k.   Pr ovi de new di r ect or i es f or  exi st i ng panel s modi f i ed by t hi s pr oj ect  
as i ndi cat ed.   

] l .   Type di r ect or i es and mount  i n hol der  behi nd t r anspar ent  pr ot ect i ve 
cover i ng.

[ m.   Panel boar ds:   l i s t ed and l abel ed f or  t hei r  i nt ended use.

] n.   Panel boar d namepl at es:   pr ovi ded i n accor dance wi t h par agr aph FI ELD 
FABRI CATED NAMEPLATES.

SECTI ON 26 20 00  Page 19



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

] [ a.   JI S C 8480 and JI S C 8480,  JI S C 0920.

b.   Panel boar ds f or  use as ser vi ce di sconnect i ng:   addi t i onal l y conf or m t o 
manuf act ur er ' s r ecommendat i ons. .

c.   Panel boar ds:   c i r cui t  br eaker - equi pped.   

d.   Desi gned such t hat  i ndi v i dual  br eaker s can be r emoved wi t hout  
di st ur bi ng adj acent  uni t s or  wi t hout  l ooseni ng or  r emovi ng 
suppl ement al  i nsul at i on suppl i ed as means of  obt ai ni ng cl ear ances as 
r equi r ed by UL.  

e.   Wher e " space onl y"  i s i ndi cat ed,  make pr ovi s i ons f or  f ut ur e 
i nst al l at i on of  br eaker  s i zed as i ndi cat ed.

f .   Di r ect or i es:   i ndi cat e l oad ser ved by each ci r cui t  of  panel boar d.   

g.   Di r ect or i es:   i ndi cat e sour ce of  ser vi ce ( upst r eam panel ,  swi t chboar d,  
mot or  cont r ol  cent er ,  et c. )  t o panel boar d.   

h.   Type di r ect or i es and mount  i n hol der  behi nd t r anspar ent  pr ot ect i ve 
cover i ng.

i .   Panel boar d namepl at es:   pr ovi ded i n accor dance wi t h par agr aph FI ELD 
FABRI CATED NAMEPLATES.

] 2. 15. 1   Encl osur e

Pr ovi de panel boar d encl osur e i n accor dance wi t h t he f ol l owi ng:

a.   JI S C 0920.

b.   Cabi net s mount ed out door s or  f l ush- mount ed:   hot - di pped gal vani zed 
af t er  f abr i cat i on.   

c.   Cabi net s:   pai nt ed i n accor dance wi t h par agr aph PAI NTI NG.

d.   Out door  cabi net s:    Weat her pr oof  r at ed I P code wi t h[  condui t  hubs 
wel ded t o t he cabi net ] [  a r emovabl e st eel  pl at e 7 mm t hi ck i n t he 
bot t om f or  f i el d dr i l l i ng f or  condui t  connect i ons] .

e.   Fr ont  edges of  cabi net s:   f or m- f l anged or  f i t t ed wi t h st r uct ur al  
shapes wel ded or  r i vet ed t o t he sheet  st eel ,  f or  suppor t i ng t he 
panel boar d f r ont .

f .   Al l  cabi net s:   f abr i cat ed such t hat  no par t  of  any sur f ace on t he 
f i ni shed cabi net  devi at es f r om a t r ue pl ane by mor e t han 3 mm.

g.   Hol es:   pr ovi ded i n t he back of  i ndoor  sur f ace- mount ed cabi net s,  wi t h 
out si de spacer s and i nsi de st i f f ener s,  f or  mount i ng t he cabi net s wi t h a
 15 mm cl ear  space bet ween t he back of  t he cabi net  and t he wal l  
sur f ace.

h.   Fl ush door s:   mount ed on hi nges t hat  expose onl y t he hi nge r ol l  t o 
v i ew when t he door  i s c l osed.

i .   Each door :   f i t t ed wi t h a combi ned cat ch and l ock,  except  t hat  door s 
over  600 mm l ong pr ovi ded wi t h a t hr ee- poi nt  l at ch havi ng a knob wi t h 
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a T- handl e,  and a cyl i nder  l ock.

j .   Keys:   t wo pr ovi ded wi t h each l ock,  wi t h al l  l ocks keyed al i ke.

k.   Fi ni shed- head cap scr ews:   pr ovi ded f or  mount i ng t he panel boar d f r ont s 
on t he cabi net s.

2. 15. 2   Panel boar d Buses

Suppor t  bus bar s on bases i ndependent  of  c i r cui t  br eaker s.   Desi gn mai n 
buses and back pans so t hat  br eaker s may be changed wi t hout  machi ni ng,  
dr i l l i ng,  or  t appi ng.   Pr ovi de i sol at ed neut r al  bus i n each panel  f or  
connect i on of  c i r cui t  neut r al  conduct or s.   Pr ovi de separ at e gr ound bus 
i dent i f i ed as equi pment  gr oundi ng bus per  JI S C 8480 f or  connect i ng 
gr oundi ng conduct or s;  bond t o st eel  cabi net . [   I n addi t i on t o equi pment  
gr oundi ng bus,  pr ovi de second " i sol at ed"  gr ound bus,  wher e i ndi cat ed. ]

[ 2. 15. 2. 1   Panel boar d Neut r al s f or  Non- Li near  Loads

Pr ovi de i n accor dance wi t h t he f ol l owi ng: .

a.   UL l i s t ed,  wi t h panel boar d t ype speci f i cal l y UL heat  r i se t est ed f or  
use on non- l i near  l oads.     

b.   Panel boar d:   heat  r i se t est ed i n accor dance wi t h JI S C 8480,  except  
wi t h t he neut r al  assembl y i nst al l ed and car r y i ng 200 per cent  of  t he 
phase bus cur r ent  dur i ng t est i ng.   

c.   Ver i f i cat i on of  t he t est i ng pr ocedur e:   pr ovi ded upon r equest .   

d.   Two neut r al  assembl i es par al l el ed t oget her  wi t h cabl e i s not  
accept abl e.

e.   Namepl at es f or  panel boar d r at ed f or  use on non- l i near  l oads:   mar ked 
" SUI TABLE FOR NON- LI NEAR LOADS"  and i n accor dance wi t h par agr aph FI ELD 
FABRI CATED NAMEPLATES.   

f .   Pr ovi de a neut r al  l abel  wi t h i nst r uct i ons f or  wi r i ng t he neut r al  of  
panel boar ds r at ed f or  use on non- l i near  l oads.

] 2. 15. 3   Ci r cui t  Br eaker s

JI S C 8201- 2- 1, [  t her mal  magnet i c- t ype] [  sol i d st at e- t ype]  havi ng an 
i nt er r upt i ng r at i ng as shown on t he dr awi ngs.   Br eaker  t er mi nal s:   UL 
l i s t ed as sui t abl e f or  t ype of  conduct or  pr ovi ded. [   Wher e i ndi cat ed on 
t he dr awi ngs,  pr ovi de ci r cui t  br eaker s wi t h shunt  t r i p devi ces. ]   Ser i es 
r at ed ci r cui t  br eaker s and pl ug- i n c i r cui t  br eaker s ar e unaccept abl e.

2. 15. 3. 1   Mul t i pol e Br eaker s

Pr ovi de common t r i p- t ype wi t h s i ngl e oper at i ng handl e.   Desi gn br eaker  
such t hat  over l oad i n one pol e aut omat i cal l y causes al l  pol es t o open.   
Mai nt ai n phase sequence t hr oughout  each panel  so t hat  any t hr ee adj acent  
br eaker  pol es ar e connect ed t o Phases A,  B,  and C,  r espect i vel y.

2. 15. 3. 2   Ci r cui t  Br eaker  Wi t h Gr ound- Faul t  Ci r cui t  I nt er r upt er  or  Type RCBO

JI S C 8222 or  JI S C 8201- 2- 2.   [ Pr ovi de wi t h " push- t o- t est "  but t on,  
v i s i bl e i ndi cat i on of  t r i pped condi t i on,  and abi l i t y  t o det ect  and t r i p on 
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cur r ent  i mbal ance of  6 mi l l i amper es or  gr eat er  per  r equi r ement s of  
JI S C 8222 or  JI S C 8201- 2- 2 f or  Cl ass A gr ound- f aul t  c i r cui t  
i nt er r upt er . ] [ Pr ovi de Resi dual  Cur r ent  Devi ce ( RCBO)  ci r cui t  br eaker  wi t h 
a l eakage cur r ent  det ect i on of  15 mi l l i amper es. ]

2. 15. 3. 3   Ar c- Faul t  Ci r cui t  I nt er r upt er s

JI S C 8201- 2- 1.   Mol ded case ci r cui t  br eaker s:   r at ed as i ndi cat ed. [   Two 
pol e ar c- f aul t  c i r cui t - i nt er r upt er s:   r at ed 120/ 240 vol t s.   The pr ovi s i on 
of  ( t wo)  one pol e c i r cui t  br eaker s f or  shar ed neut r al  c i r cui t s i n l i eu of  
( one)  t wo pol e c i r cui t  br eaker  i s unaccept abl e. ]   Pr ovi de wi t h 
" push- t o- t est "  but t on.

[ 2. 15. 4   Fusi bl e Swi t ches f or  Panel boar ds

JI S C 8201- 3,  hi nged door - t ype.   Pr ovi de swi t ches ser vi ng as mot or  
di sconnect  means r at ed f or  k i l owat t .

] [ 2. 15. 5   400 Hz Panel boar d and Br eaker s

Pr ovi de panel boar ds and br eaker s f or  use on 400 Hz syst ems r at ed and 
l abel ed " 400 Hz. "

[ 2. 15. 6   Br anch Ci r cui t  Moni t or i ng Panel boar ds

Pr ovi de a mi cr opr ocessor - based panel boar d moni t or i ng syst em havi ng t he 
f ol l owi ng f eat ur es:

a.   ANSI  C12. 1 and I EC 62053- 21 Cl ass 1 ener gy r evenue met er i ng accur acy.

b.   Di r ect  r eadi ng met er ed or  cal cul at ed val ues f or  up t o f or t y- t wo br anch 
ci r cui t s.

c.   Moni t or ed val ues at  t he br anch ci r cui t  l evel  f or  cur r ent  ( A) ,  power  
( kW) ,  and ener gy ( kWh) .

d.   Four  user - conf i gur abl e al ar m t hr eshol ds.

e.   Communi cat i ons wi t h bui l di ng aut omat i on syst em usi ng Modbus RTU 
pr ot ocol  v i a RS- 485 cabl e connect i on.

] [ 2. 15. 7   Li ght i ng Cont r ol  Panel boar ds

Pr ovi ded a l i ght i ng cont r ol  panel boar d havi ng t he f ol l owi ng f eat ur es:

a.   Mi ni mum si xt een schedul es i ncl udi ng a 7- day r epeat i ng schedul e wi t h 
s i xt een dai l y on/ of f  per i ods.

b.   Mi ni mum si xt een l i ght i ng zones gr oupi ng br anch br eaker s t hat  ar e 
cont r ol l ed by schedul es,  manual  i nput s,  or  over r i de commands.

c.   El ect r oni c c l ock i ncl udi ng r eal - t i me,  ast r onomi cal  c l ock,  and l eap 
year  and dayl i ght  savi ngs t i me adj ust ment s.

d.   Bur n- hour  t r acki ng.

e.   Remot e ci r cui t  br eaker  oper at i on.

[ f .   Mast er  Li ght i ng Cont r ol  Panel boar d wi t h cont r ol l er  t o cont r ol  up t o 
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[ 8]  [ _____]  cont r ol  bussed l ocat ed [ i ndi v i dual l y] [ i n s l ave panel boar d]  
up t o [ 400]  [ _____]  f eet  away f r om t he mast er  panel boar d.

] g.   Communi cat i ons wi t h bui l di ng aut omat i on syst em usi ng Modbus RTU 
pr ot ocol  v i a RS- 485 cabl e connect i on.

] ] [ 2. 16   RESI DENTI AL LOAD CENTERS

Pr ovi de r esi dent i al  l oad cent er s ( RLCs)  i n accor dance wi t h t he f ol l owi ng:

a.   JI S C 8480 and JI S C 8480,  JI S C 0920.

b.   RLCs f or  use as ser vi ce di sconnect i ng means:   addi t i onal l y conf or m t o 
manuf act ur er ' s r ecommendat i ons.

c.   Ci r cui t  br eaker  equi pped.

d.   Desi gned such t hat  i ndi v i dual  br eaker s can be r emoved wi t hout  
di st ur bi ng adj acent  uni t s or  wi t hout  l ooseni ng or  r emovi ng 
suppl ement al  i nsul at i on suppl i ed as means of  obt ai ni ng cl ear ances as 
r equi r ed by UL.

e.   Wher e " space onl y"  i s i ndi cat ed,  make pr ovi s i ons f or  f ut ur e 
i nst al l at i on of  br eaker s s i zed as i ndi cat ed.

[ f .   Pr ovi de l oad cent er s wi t h keyed l ocks.

] g.   Pr ovi de pr i nt ed di r ect or i es.

2. 16. 1   RLC Buses

Suppor t  bus bar s on bases i ndependent  of  c i r cui t  br eaker s.   Desi gn mai n 
buses and back pans so t hat  br eaker s may be changed wi t hout  machi ni ng,  
dr i l l i ng,  or  t appi ng.   Pr ovi de i sol at ed gr oundabl e neut r al  bus i n each 
panel  f or  connect i on of  c i r cui t  neut r al  conduct or s.   Pr ovi de separ at e 
gr ound bus i dent i f i ed as equi pment  gr oundi ng bus per  JI S C 8480 f or  
connect i ng gr oundi ng conduct or s;  bond t o st eel  cabi net .

2. 16. 2   Ci r cui t  Br eaker s

JI S C 8201- 2- 1,  t her mal  magnet i c- t ype wi t h i nt er r upt i ng capaci t y[  as 
i ndi cat ed] .   Br eaker  t er mi nal s:   UL l i s t ed as sui t abl e f or  t he t ype of  
conduct or  pr ovi ded.

2. 16. 2. 1   Mul t i pol e Br eaker s

Pr ovi de common t r i p- t ype wi t h s i ngl e oper at i ng handl e.   Pr ovi de a br eaker  
desi gn such t hat  over l oad i n one pol e aut omat i cal l y causes al l  pol es t o 
open.   Mai nt ai n phase sequence t hr oughout  each panel  so t hat  any t wo 
adj acent  br eaker  pol es ar e connect ed t o al t er nat e phases i n sequence.

[ 2. 16. 2. 2   Ci r cui t  Br eaker  Wi t h Gr ound- Faul t  Ci r cui t  I nt er r upt er  or  Type 
RCBO

JI S C 8222.   [ Pr ovi de wi t h " push- t o- t est "  but t on,  v i s i bl e i ndi cat i on of  
t r i pped condi t i on,  and abi l i t y  t o det ect  and t r i p on cur r ent  i mbal ance of  
6 mi l l i amper es or  gr eat er  per  r equi r ement s of  JI S C 8222 f or  Cl ass A 
gr ound- f aul t  c i r cui t  i nt er r upt er  devi ces. ] [ Pr ovi de Resi dual  Cur r ent  Devi ce 
( RCBO)  ci r cui t  br eaker  wi t h a l eakage cur r ent  det ect i on of  15 mi l l i amper es 
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or  30 mi l l i amper es t o pr ovi de gr ound f aul t  pr ot ect i on. ]

] 2. 16. 2. 3   Ar c- Faul t  Ci r cui t - I nt er r upt er s

JI S C 8201- 2- 1.   Mol ded case ci r cui t  br eaker s:   r at ed as i ndi cat ed. [   Two 
pol e ar c- f aul t  c i r cui t - i nt er r upt er s:   r at ed [ 105/ 210] [ 120/ 240]  vol t s.   The 
pr ovi s i on of  ( t wo)  one pol e c i r cui t  br eaker s f or  shar ed neut r al  c i r cui t s 
i n l i eu of  ( one)  t wo pol e c i r cui t  br eaker  i s unaccept abl e. ]   Pr ovi de wi t h 
" push- t o- t est "  but t on.

] [ 2. 17   LOAD CENTERS FOR HOUSI NG UNI TS

Pr ovi de si ngl e- phase panel boar ds f or  housi ng uni t s on t hi s pr oj ect  i n 
accor dance wi t h t he f ol l owi ng:  

a.   Load cent er  t ype,  c i r cui t  br eaker  equi pped,  conf or mi ng t o JI S C 8480 
and JI S C 8480 or  JI S C 0920.

b.   Panel boar ds ser i es shor t - c i r cui t  cur r ent  r at i ng:   22, 000 amper es 
symmet r i cal  mi ni mum f or  t he mai n br eaker  and t he br anch br eaker s.   

c.   Panel boar ds f or  use as ser vi ce di sconnect i ng means:   addi t i onal l y 
conf or m t o manuf act ur er ' s r ecommendat i ons.

d.   Desi gned such t hat  i ndi v i dual  br eaker s can be r emoved wi t hout  
di st ur bi ng adj acent  uni t s or  wi t hout  l ooseni ng or  r emovi ng 
suppl ement al  i nsul at i on suppl i ed as means of  obt ai ni ng cl ear ances as 
r equi r ed by UL.   

e.   " Speci f i c  br eaker  pl acement "  i s r equi r ed i n panel boar ds t o mat ch t he 
br eaker  pl acement  i ndi cat ed i n t he panel boar d schedul e on t he 
dr awi ngs.   

f .   Wher e " space onl y"  i s i ndi cat ed,  make pr ovi s i ons f or  f ut ur e 
i nst al l at i on of  br eaker s.   

g.   Pr ovi de cover  wi t h l at chi ng door .  

h.   Di r ect or i es:   i ndi cat e l oad ser ved by each ci r cui t  i n panel boar d.  

i .   Di r ect or i es:   i ndi cat e sour ce of  ser vi ce t o panel boar d ( e. g. ,  Panel  PA 
ser ved f r om panel  MDP) .  

j .   Type di r ect or i es and mount  behi nd i n hol der  wi t h t r anspar ent  
pr ot ect i ve cover i ng on i nsi de of  panel  door .

2. 17. 1   Panel boar d Buses

Suppor t  bus bar s on bases i ndependent  of  c i r cui t  br eaker s.   Desi gn mai n 
buses and back pans so t hat  br eaker s may be changed wi t hout  machi ni ng,  
dr i l l i ng,  or  t appi ng.   Pr ovi de copper  or  al umi num bus bar s,  ei t her  t i n 
pl at ed or  s i l ver  pl at ed.   Pr ovi de i sol at ed neut r al  bus i n each panel  f or  
connect i on of  c i r cui t  neut r al  conduct or s.   Pr ovi de separ at e gr ound bus 
i dent i f i ed as equi pment  gr oundi ng bus per  JI S C 8480 f or  connect i ng 
gr oundi ng conduct or s;  bond t o st eel  cabi net .

2. 17. 2   Ci r cui t  Br eaker s

JI S C 8201- 2- 1 t her mal  magnet i c t ype havi ng a mi ni mum shor t - c i r cui t  
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cur r ent  r at i ng equal  t o t he shor t - c i r cui t  cur r ent  r at i ng of  t he panel boar d 
i n whi ch t he ci r cui t  br eaker  wi l l  be mount ed.   Br eaker  t er mi nal s:   UL 
l i s t ed as sui t abl e f or  t ype of  conduct or  pr ovi ded.   Hal f - s i ze and t andem 
br eaker s ar e not  accept abl e.   Pr ovi de swi t ch dut y r at ed 15 and 20 amper e 
br eaker s.   Br eaker s must  not  r equi r e use of  panel  t r i m t o secur e t hem t o 
t he bus.

2. 17. 2. 1   Mul t i pol e Br eaker s

Pr ovi de common t r i p- t ype wi t h s i ngl e oper at i ng handl e.   Desi gn br eaker  
such t hat  over l oad i n one pol e aut omat i cal l y causes al l  pol es t o open.   
Mai nt ai n phase sequence t hr oughout  each panel  so t hat  any t wo adj acent  
br eaker  pol es ar e connect ed t o Phases A and B r espect i vel y.

2. 17. 2. 2   Ar c- Faul t  Ci r cui t - I nt er r upt er s

JI S C 8201- 2- 1.   Mol ded case ci r cui t  br eaker s:   r at ed as i ndi cat ed. [   Two 
pol e ar c- f aul t  c i r cui t - i nt er r upt er s:   r at ed [ 1050/ 210] [ 120/ 240]  vol t s.   
The pr ovi s i on of  ( t wo)  one pol e c i r cui t  br eaker s f or  shar ed neut r al  
c i r cui t s i n l i eu of  ( one)  t wo pol e c i r cui t  br eaker  i s unaccept abl e. ]   
Pr ovi de wi t h " push- t o- t est "  but t on.

] 2. 18   ENCLOSED CI RCUI T BREAKERS

JI S C 8201- 2- 1.   I ndi v i dual  mol ded case ci r cui t  br eaker s wi t h vol t age and 
cont i nuous cur r ent  r at i ngs,  number  of  pol es,  over l oad t r i p set t i ng,  and 
shor t  c i r cui t  cur r ent  i nt er r upt i ng r at i ng as i ndi cat ed.   Encl osur e t ype as 
i ndi cat ed. [   Pr ovi de sol i d neut r al . ]

[ 2. 19   MOTOR SHORT- CI RCUI T PROTECTOR ( MSCP)

Mot or  shor t - c i r cui t  pr ot ect or s,  al so cal l ed mot or  c i r cui t  pr ot ect or s 
( MCPs) :   JI S C 8201- 5- 1 and JI S C 8201- 2- 1,  and pr ovi ded as shown.   
Pr ovi de MSCPs t hat  consi st  of  an adj ust abl e i nst ant aneous t r i p c i r cui t  
br eaker  used onl y i n conj unct i on wi t h a combi nat i on mot or  cont r ol l er  whi ch 
pr ovi des coor di nat ed mot or  br anch- ci r cui t  over l oad and shor t - c i r cui t  
pr ot ect i on.   Rat e MSCPs i n accor dance wi t h MLI T ESS.

] 2. 20   TRANSFORMERS

Pr ovi de t r ansf or mer s i n accor dance wi t h t he f ol l owi ng:

a.   JEC 2200 and JI S C 61558- 1,  gener al  pur pose,  dr y- t ype,  sel f - cool ed, [  
vent i l at ed] [  unvent i l at ed] [  seal ed] .   

b.   Pr ovi de t r ansf or mer s i n i ndoor  r at ed or  weat her pr oof  I P r at ed 
encl osur e.   

c.   Taps f or  t r ansf or mer s 15 kVA and l ar ger :  [  Two 2. 5 per cent  t aps Ful l  
Capaci t y Above Nomi nal  ( FCAN)  and f our  2. 5 per cent  t aps Ful l  Capaci t y 
Bel ow Nomi nal  ( FCBN) ]  [ Two 2. 5 per cent  t aps Ful l  Capaci t y Above 
Nomi nal  ( FCAN)  and t wo 2. 5 per cent  t aps Ful l  Capaci t y Bel ow Nomi nal  
( FCBN) ]  [ _____] .

d.   Tr ansf or mer  i nsul at i on syst em:  

( 1)  220 degr ees C i nsul at i on syst em f or  t r ansf or mer s 15 kVA and 
gr eat er ,  wi t h t emper at ur e r i se not  exceedi ng[  150] [  115] [  80]  
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degr ees C under  f ul l - r at ed l oad i n maxi mum ambi ent  of  40 degr ees C.

( 2)  180 degr ees C i nsul at i on f or  t r ansf or mer s r at ed 10 kVA and l ess,  
wi t h t emper at ur e r i se not  exceedi ng[  150] [  115] [  80]  degr ees C 
under  f ul l - r at ed l oad i n maxi mum ambi ent  of  40 degr ees C.

[ e.   Tr ansf or mer  of  150 degr ees C t emper at ur e r i se:   capabl e of  car r y i ng 
cont i nuousl y 100 per cent  of  namepl at e kVA wi t hout  exceedi ng i nsul at i on 
r at i ng.

] [ f .   Tr ansf or mer  of  115 degr ees C t emper at ur e r i se:   capabl e of  car r y i ng 
cont i nuousl y 115 per cent  of  namepl at e kVA wi t hout  exceedi ng i nsul at i on 
r at i ng.

] [ g.   Tr ansf or mer  of  80 degr ees C t emper at ur e r i se:   capabl e of  car r y i ng 
cont i nuousl y 130 per cent  of  namepl at e kVA wi t hout  exceedi ng i nsul at i on 
r at i ng.

] [ h.   Tr ansf or mer s:   qui et  t ype wi t h maxi mum sound l evel  at  l east  3 deci bel s 
l ess t han NEMA st andar d l evel  f or  t r ansf or mer  r at i ngs i ndi cat ed.

] 2. 20. 1   Speci f i ed Tr ansf or mer  Ef f i c i ency

Tr ansf or mer s,  i ndi cat ed and speci f i ed wi t h:   [ 420] [ 440V] [ 480V]  pr i mar y,  80 
degr ees C or  115 degr ees C t emper at ur e r i se,  kVA r at i ngs of  37. 5 t o 100 
f or  s i ngl e phase or  30 t o 500 f or  t hr ee phase,  ener gy ef f i c i ent  t ype.   
Mi ni mum ef f i c i ency,  based on f act or y t est  r esul t s.

2. 20. 2   [ Tr ansf or mer s Wi t h Non- Li near  Loads

Pr ovi de t r ansf or mer s f or  non- l i near  l oads i n accor dance JI S C 61000- 4- 7.

] 2. 21   MOTORS

Pr ovi de mot or s i n accor dance wi t h t he f ol l owi ng:

a.   JI S C 4212[  except  pr ovi de f i r e pump mot or s as speci f i ed i n Sect i on 
21 30 00]  FI RE PUMPS.

b.   Pr ovi de t he si ze i n t er ms of  kW,  or  kVA,  or  f ul l - l oad cur r ent ,  or  a 
combi nat i on of  t hese char act er i st i cs,  and ot her  char act er i st i cs,  of  
each mot or  as i ndi cat ed or  speci f i ed.   

c.   Det er mi ne speci f i c  mot or  char act er i st i cs t o ensur e pr ovi s i on of  
cor r ect l y s i zed st ar t er s and over l oad heat er s.

d.   Rat e mot or s f or  oper at i on on [ 200- vol t ,  3- phase ci r cui t s wi t h a 
t er mi nal  vol t age r at i ng of  200 vol t s,  and t hose f or  oper at i on on 
[ 400] [ 440]  vol t ,  3 phase ci r cui t s wi t h a t er mi nal  vol t age r at i ng of  
[ 400] [ 440]  vol t s. ] [ 208- vol t ,  3- phase ci r cui t s wi t h a t er mi nal  vol t age 
r at i ng of  200 vol t s,  and t hose f or  oper at i on on 480- vol t ,  3- phase 
ci r cui t s wi t h a  t er mi nal  vol t age r at i ng of  460 vol t s. ]   

e.   Use mot or s desi gned t o oper at e at  f ul l  capaci t y wi t h vol t age var i at i on 
of  pl us or  mi nus 10 per cent  of  mot or  vol t age r at i ng.   

f .   Unl ess ot her wi se i ndi cat ed,  use cont i nuous dut y t ype mot or s i f  r at ed 
745 Wat t s and above.
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h.   Wher e f use pr ot ect i on i s speci f i cal l y r ecommended by t he equi pment  
manuf act ur er ,  pr ovi de f used swi t ches i n l i eu of  non- f used swi t ches 
i ndi cat ed.

i .   Use [ I nver t er - Rat ed]  [ I nver t er - Dut y]  mot or s desi gned t o oper at e wi t h 
adj ust abl e speed dr i ve ( ASD) .

2. 21. 1   Hi gh Ef f i c i ency Si ngl e- Phase Mot or s

Si ngl e- phase f r act i onal - hor sepower  al t er nat i ng- cur r ent  mot or s:   hi gh 
ef f i c i ency t ypes cor r espondi ng t o t he appl i cat i ons l i s t ed i n JI S C 4212.   
I n except i on,  f or  mot or - dr i ven equi pment  wi t h a mi ni mum seasonal  or  
over al l  ef f i c i ency r at i ng,  such as a SEER r at i ng,  pr ovi de equi pment  wi t h 
mot or  t o meet  t he over al l  syst em r at i ng i ndi cat ed.

2. 21. 2   Pr emi um Ef f i c i ency Pol yphase Mot or s

Sel ect  pol yphase mot or s based on hi gh ef f i c i ency char act er i st i cs r el at i ve 
t o t ypi cal  char act er i st i cs and appl i cat i ons as l i s t ed i n JI S C 4212.   I n 
addi t i on,  cont i nuous r at ed,  pol yphase squi r r el - cage medi um i nduct i on 
mot or s must  meet  t he r equi r ement s f or  pr emi um ef f i c i ency el ect r i c mot or s 
i n accor dance wi t h JI S C 4212,  i ncl udi ng t he f ul l  l oad ef f i c i ency 
r at i ngs.   I n except i on,  f or  mot or - dr i ven equi pment  wi t h a mi ni mum seasonal  
or  over al l  ef f i c i ency r at i ng,  such as a SEER r at i ng,  pr ovi de equi pment  
wi t h mot or  t o meet  t he over al l  syst em r at i ng i ndi cat ed.

2. 21. 3   Mot or  Si zes

Pr ovi de si ze f or  dut y t o be per f or med,  not  exceedi ng t he f ul l - l oad 
namepl at e cur r ent  r at i ng when dr i ven equi pment  i s oper at ed at  speci f i ed 
capaci t y under  most  sever e condi t i ons l i kel y t o be encount er ed.   When 
mot or  s i ze pr ovi ded di f f er s f r om si ze i ndi cat ed or  speci f i ed,  make 
adj ust ment s t o wi r i ng,  di sconnect  devi ces,  and br anch ci r cui t  pr ot ect i on 
t o accommodat e equi pment  act ual l y pr ovi ded.   Pr ovi de cont r ol l er s f or  
mot or s r at ed 1- hp ( 746 wat t s)  and above wi t h el ect r oni c phase- vol t age 
moni t or s desi gned t o pr ot ect  mot or s f r om phase- l oss,  under vol t age,  and 
over vol t age.   Pr ovi de pr ot ect i on f or  mot or s f r om i mmedi at e r est ar t  by a 
t i me adj ust abl e r est ar t  r el ay.

2. 21. 4   Wi r i ng and Condui t

Pr ovi de i nt er nal  wi r i ng f or  component s of  packaged equi pment  as an 
i nt egr al  par t  of  t he equi pment .   Pr ovi de power  wi r i ng and condui t  f or  
f i el d- i nst al l ed equi pment [ ,  and mot or  cont r ol  equi pment  f or mi ng par t  of  
mot or  cont r ol  cent er s or  swi t chgear  assembl i es,  t he condui t  and wi r i ng 
connect i ng such cent er s,  assembl i es,  or  ot her  power  sour ces t o equi pment ]  
as speci f i ed her ei n.   Power  wi r i ng and condui t :   conf or m t o t he 
r equi r ement s speci f i ed her ei n.   Cont r ol  wi r i ng:   pr ovi ded under ,  and 
conf or m t o,  t he r equi r ement s of  t he sect i on speci f y i ng t he associ at ed 
equi pment .

2. 22   MOTOR CONTROLLERS

Pr ovi de mot or  cont r ol l er s i n accor dance wi t h t he f ol l owi ng:

a.   JI S C 8201- 5- 1,  JI S C 8201- 4- 1 and JI S C 8201- 4- 2, [  except  f i r e pump 
cont r ol l er s as speci f i ed i n Sect i on 21 30 00 FI RE PUMPS] .

b.   Pr ovi de cont r ol l er s wi t h t her mal  over l oad pr ot ect i on i n each phase,  
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and one spar e nor mal l y open auxi l i ar y cont act ,  and one spar e nor mal l y 
c l osed auxi l i ar y cont act .

c.   Pr ovi de cont r ol l er s f or  mot or s r at ed 1- hp ( 746 ki l owat t )  and above 
wi t h el ect r oni c phase- vol t age moni t or s desi gned t o pr ot ect  mot or s f r om 
phase- l oss,  under vol t age,  and over vol t age.

d.   Pr ovi de pr ot ect i on f or  mot or s f r om i mmedi at e r est ar t  by a t i me 
adj ust abl e r est ar t  r el ay.

e.   When used wi t h pr essur e,  f l oat ,  or  s i mi l ar  aut omat i c- t ype or  
mai nt ai ned- cont act  swi t ch,  pr ovi de a hand/ of f / aut omat i c sel ect or  
swi t ch wi t h t he cont r ol l er .

f .   Connect i ons t o sel ect or  swi t ch:   wi r ed such t hat  onl y nor mal  aut omat i c 
r egul at or y cont r ol  devi ces ar e bypassed when swi t ch i s i n " hand"  
posi t i on.

g.   Saf et y cont r ol  devi ces,  such as l ow and hi gh pr essur e cut out s,  hi gh 
t emper at ur e cut out s,  and mot or  over l oad pr ot ect i ve devi ces:   connect ed 
i n mot or  cont r ol  c i r cui t  i n " hand"  and " aut omat i c"  posi t i ons.

h.   Cont r ol  c i r cui t  connect i ons t o hand/ of f / aut omat i c sel ect or  swi t ch or  
t o mor e t han one aut omat i c r egul at or y cont r ol  devi ce:   made i n 
accor dance wi t h i ndi cat ed or  manuf act ur er ' s appr oved wi r i ng di agr am.

[ i .   Pr ovi de sel ect or  swi t ch wi t h t he means f or  l ocki ng i n any posi t i on.

] j .   Pr ovi de a di sconnect i ng means,  capabl e of  bei ng l ocked i n t he open 
posi t i on,  f or  t he mot or  t hat  i s  l ocat ed i n s i ght  f r om t he mot or  
l ocat i on and t he dr i ven machi ner y l ocat i on.   As an al t er nat i ve,  
pr ovi de a mot or  cont r ol l er  di sconnect ,  capabl e of  bei ng l ocked i n t he 
open posi t i on,  t o ser ve as t he di sconnect i ng means f or  t he mot or  i f  i t  
i s  i n s i ght  f r om t he mot or  l ocat i on and t he dr i ven machi ner y l ocat i on.

l .   Over l oad pr ot ect i ve devi ces:   pr ovi de adequat e pr ot ect i on t o mot or  
wi ndi ngs;  be t her mal  i nver se- t i me- l i mi t  t ype;  and i ncl ude manual  
r eset - t ype pushbut t on on out si de of  mot or  cont r ol l er  case.  

m.   Cover  of  combi nat i on mot or  cont r ol l er  and manual  swi t ch or  c i r cui t  
br eaker :   i nt er l ocked wi t h oper at i ng handl e of  swi t ch or  c i r cui t  
br eaker  so t hat  cover  cannot  be opened unl ess handl e of  swi t ch or  
c i r cui t  br eaker  i s i n " of f "  posi t i on.

[ n.   Mi ni mum shor t  c i r cui t  wi t hst and r at i ng of  combi nat i on mot or  
cont r ol l er :   [ _____]  r ms symmet r i cal  amper es.

] [ o.   Pr ovi de cont r ol l er s i n hazar dous l ocat i ons wi t h c l assi f i cat i ons as 
i ndi cat ed.

] 2. 22. 1   Cont r ol  Wi r i ng

Pr ovi de cont r ol  wi r i ng i n accor dance wi t h t he f ol l owi ng:

a.   Al l  cont r ol  wi r e:   st r anded t i nned copper  swi t chboar d wi r e wi t h 
600- vol t  f l ame- r et ar dant  i nsul at i on Type CCE/ F meet i ng JI S C 3401,  or  
Type CEE/ F meet i ng JI S C 3401,  and passi ng t he f l ame t est s i ncl uded i n 
t hose st andar ds.
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b.   Cur r ent  t r ansf or mer  secondar y l eads:   not  smal l er  t han 5. 5 sqmm

c.   Cont r ol  wi r e mi ni mum si ze:   1. 6mm

d.   Power  wi r i ng f or  [ 400] [ 440] [ 480] - vol t  c i r cui t s and bel ow:   t he same 
t ype as cont r ol  wi r i ng wi t h 2. 0mm mi ni mum si ze.

e.   Pr ovi de wi r i ng and t er mi nal  ar r angement  on t he t er mi nal  bl ocks t o 
per mi t  t he i ndi v i dual  conduct or s of  each ext er nal  cabl e t o be 
t er mi nat ed on adj acent  t er mi nal  poi nt s.

2. 22. 2   Cont r ol  Ci r cui t  Ter mi nal  Bl ocks

Pr ovi de cont r ol  c i r cui t  t er mi nal  bl ocks i n accor dance wi t h t he f ol l owi ng:

a.   JI S C 8201- 7- 1.

b.   Cont r ol  c i r cui t  t er mi nal  bl ocks f or  cont r ol  wi r i ng:   mol ded or  
f abr i cat ed t ype wi t h bar r i er s,  r at ed not  l ess t han 600 vol t s.

c.   Pr ovi de t er mi nal s wi t h r emovabl e bi ndi ng,  f i l l i s t er  or  washer  head 
scr ew t ype,  or  of  t he st ud t ype wi t h cont act  and l ocki ng nut s.

d.   Ter mi nal s:   not  l ess t han 5. 5 sqmm i n s i ze wi t h suf f i c i ent  l engt h and 
space f or  connect i ng at  l east  t wo i ndent ed t er mi nal s f or  5. 5 
sqmmconduct or s t o each t er mi nal .

e.   Ter mi nal  ar r angement :   subj ect  t o t he appr oval  of  t he Cont r act i ng 
Of f i cer  wi t h not  l ess t han f our  ( 4)  spar e t er mi nal s or  10 per cent ,  
whi chever  i s gr eat er ,  pr ovi ded on each bl ock or  gr oup of  bl ocks.

f .   Modul ar ,  pul l  apar t ,  t er mi nal  bl ocks ar e accept abl e pr ovi ded t hey ar e 
of  t he channel  or  r ai l - mount ed t ype.

g.   Submi t  dat a showi ng t hat  any pr oposed al t er nat e wi l l  accommodat e t he 
speci f i ed number  of  wi r es,  ar e of  adequat e cur r ent - car r y i ng capaci t y,  
and ar e const r uct ed t o assur e posi t i ve cont act  bet ween 
cur r ent - car r y i ng par t s.

2. 22. 2. 1   Types of  Ter mi nal  Bl ocks

a.   Shor t - Ci r cui t i ng Type:   Shor t - c i r cui t i ng t ype t er mi nal  bl ocks:   
f ur ni shed f or  al l  cur r ent  t r ansf or mer  secondar y l eads wi t h pr ovi s i on 
f or  shor t i ng t oget her  al l  l eads f r om each cur r ent  t r ansf or mer  wi t hout  
f i r st  openi ng any ci r cui t .   Ter mi nal  bl ocks:   compl y wi t h t he 
r equi r ement s of  par agr aph CONTROL CI RCUI T TERMI NAL BLOCKS above.

b.   Load Type:   Load t er mi nal  bl ocks r at ed not  l ess t han 600 vol t s and of  
adequat e capaci t y:   pr ovi ded f or  t he conduct or s f or  NEMA Si ze 3 and 
smal l er  mot or  cont r ol l er s and f or  ot her  power  c i r cui t s,  except  t hose 
f or  f eeder  t ap uni t s.   Pr ovi de t er mi nal s of  ei t her  t he st ud t ype wi t h 
cont act  nut s and l ocki ng nut s or  of  t he r emovabl e scr ew t ype,  havi ng 
l engt h and space f or  at  l east  t wo i ndent ed t er mi nal s of  t he s i ze 
r equi r ed on t he conduct or s t o be t er mi nat ed.   For  conduct or s r at ed 
mor e t han 50 amper es,  pr ovi de scr ews wi t h hexagonal  heads.   Conduct i ng 
par t s bet ween connect ed t er mi nal s must  have adequat e cont act  sur f ace 
and cr oss- sect i on t o oper at e wi t hout  over heat i ng.   Pr ovi de eEach 
connect ed t er mi nal  wi t h t he c i r cui t  desi gnat i on or  wi r e number  pl aced 
on or  near  t he t er mi nal  i n per manent  cont r ast i ng col or .
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2. 22. 3   Cont r ol  Ci r cui t s

[ Cont r ol  c i r cui t s:   maxi mum vol t age of  [ 105] [ 120]  vol t s der i ved f r om 
cont r ol  t r ansf or mer  i n same encl osur e.   Tr ansf or mer s:   conf or m t o 
JI S C 6436,  as appl i cabl e.   Tr ansf or mer s,  ot her  t han t r ansf or mer s i n 
br i dge ci r cui t s:   pr ovi de pr i mar i es wound f or  vol t age avai l abl e and 
secondar i es wound f or  cor r ect  cont r ol  c i r cui t  vol t age.   Si ze t r ansf or mer s 
so t hat  80 per cent  of  r at ed capaci t y equal s connect ed l oad.   Pr ovi de 
di sconnect  swi t ch on pr i mar y s i de. [   Pr ovi de f uses i n each ungr ounded 
pr i mar y f eeder ] .   Pr ovi de one f used secondar y l ead wi t h t he ot her  l ead 
gr ounded. [   For  desi gnat ed syst ems,  as i ndi cat ed,  pr ovi de backup power  
suppl y,  i ncl udi ng t r ansf or mer s connect ed t o[  emer gency power  
sour ce] [ _____] .   Pr ovi de f or  aut omat i c swi t chover  and al ar m upon f ai l ur e 
of  pr i mar y cont r ol  c i r cui t . ] ]

[ Cont r ol  c i r cui t s:   maxi mum vol t age of  [ 105] [ 120]  vol t s der i ved f r om a 
separ at e cont r ol  sour ce.   Pr ovi de t er mi nal s and t er mi nal  boar ds.   Pr ovi de 
separ at e cont r ol  di sconnect  swi t ch wi t hi n cont r ol l er .   Pr ovi de one f used 
secondar y l ead wi t h t he ot her  l ead gr ounded. [   For  desi gnat ed syst ems,  as 
i ndi cat ed,  pr ovi de backup power  suppl y,  i ncl udi ng connect i on t o[  emer gency 
power  sour ce] [ _____] .   Pr ovi de f or  aut omat i c swi t chover  and al ar m upon 
f ai l ur e of  pr i mar y cont r ol  c i r cui t . ] ]

2. 22. 4   Encl osur es f or  Mot or  Cont r ol l er s

JI S C 8462- 1.

2. 22. 5   Mul t i pl e- Speed Mot or  Cont r ol l er s and Rever si bl e Mot or  Cont r ol l er s

Acr oss- t he- l i ne- t ype,  el ect r i cal l y and mechani cal l y i nt er l ocked.   
Mul t i pl e- speed cont r ol l er s:   i ncl ude compel l i ng r el ays and 
mul t i pl e- but t on,  st at i on- t ype wi t h pi l ot  l i ght s f or  each speed.

2. 22. 6   Pushbut t on St at i ons

Pr ovi de wi t h " st ar t / st op"  moment ar y cont act s havi ng one nor mal l y open and 
one nor mal l y c l osed set  of  cont act s,  and r ed l i ght s t o i ndi cat e when mot or  
i s r unni ng.   St at i ons:   heavy dut y,  oi l - t i ght  desi gn.

2. 22. 7   Pi l ot  and I ndi cat i ng Li ght s

[ Pr ovi de LED cl ust er  l amps. ] [ Pr ovi de t r ansf or mer ,  r esi st or ,  or  di ode t ype. ]

[ 2. 22. 8   Reduced- Vol t age Cont r ol l er s

Pr ovi de f or  pol yphase mot or s [ _____]  k i l owat t  and l ar ger .   Reduced- vol t age 
st ar t er s:   s i ngl e- st ep,  c l osed t r ansi t i on[  aut ot r ansf or mer , ] [  r eact or , ] [  
pr i mar y r esi st or - t ype, ] [  sol i d st at e- t ype, ]  or  as i ndi cat ed,  wi t h an 
adj ust abl e t i me i nt er val  bet ween appl i cat i on of  r educed and f ul l  vol t ages 
t o mot or s. [   Wye- del t a r educed vol t age st ar t er  or  par t  wi ndi ng i ncr ement  
st ar t er  havi ng adj ust abl e t i me del ay bet ween appl i cat i on of  vol t age t o 
f i r st  and second wi ndi ng of  mot or  may be used i n l i eu of  t he 
r educed- vol t age st ar t er s f or  st ar t i ng of [  mot or - gener at or  set s, ] [  
cent r i f ugal l y oper at ed equi pment , ] [  or ] [  r eci pr ocat i ng compr essor s 
pr ovi ded wi t h aut omat i c unl oader s] . ]
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] 2. 23   MANUAL MOTOR STARTERS ( MOTOR RATED SWI TCHES)

[ Si ngl e] [ Doubl e] [ Thr ee]  pol e desi gned f or [  f l ush] [  sur f ace]  mount i ng wi t h 
over l oad pr ot ect i on[  and pi l ot  l i ght s] .

2. 23. 1   Pi l ot  Li ght s

[ Pr ovi de yoke- mount ed,  seven el ement  LED cl ust er  l i ght  modul e.   Col or : [  
gr een] [  r ed] [  amber ] [  i n accor dance wi t h JI S C 8201- 4- 1 and JI S C 8201- 4- 2
] . ] [ Pr ovi de yoke- mount ed,  candel abr a- base socket s r at ed 125 vol t s and 
f i t t ed wi t h gl ass or  pl ast i c j ewel s.   Pr ovi de cl ear ,  6 wat t  l amp i n each 
pi l ot  swi t ch.   Jewel s f or  use wi t h swi t ches cont r ol l i ng mot or s:   gr een;  
j ewel s f or  ot her  pur poses: [  whi t e] [  r ed] [  amber ] .

] 2. 24   MOTOR CONTROL CENTERS
 

Pr ovi de mot or  cont r ol  cent er s i n accor dance wi t h t he f ol l owi ng:

a.   JI S C 8201- 4- 1,  JI S C 8201- 4- 1 and JI S C 8201- 4- 2.

b.   Wi r i ng:    i n  [ i ndoor ] [ weat her pr oof ] [ ]  I P r at ed encl osur e per  
JI S C 0920.

c.   Pr ovi de cont r ol  cent er s sui t abl e f or  oper at i on on [ _____] - vol t ,  
[ _____] - phase,  [ _____] - wi r e,  [ _____]  Hz syst em wi t h mi ni mum 
shor t - c i r cui t  wi t hst and and i nt er r upt i ng r at i ng of [  100, 000] [  65, 000] [  
42, 000] [  25, 000] [ _____]  amper es r ms symmet r i cal .

d.   I ncomi ng power  f eeder :   [  bus duct ] [  cabl e]  ent er i ng at  t he[  t op] [  
bot t om]  of  encl osur e and t er mi nat i ng on[  t er mi nal  l ugs] [  mai n 
pr ot ect i ve devi ce] .

[ e.   Mai n pr ot ect i ve devi ce:   [  mol ded case ci r cui t  br eaker ] [  l ow- vol t age 
power  c i r cui t  br eaker ] [  f usi bl e swi t ch]  r at ed at  [ _____]  amper es r ms 
symmet r i cal  i nt er r upt i ng capaci t y.

] [ f .   Ar r ange busi ng so t hat  cont r ol  cent er  can be expanded f r om bot h ends.

] g.   I nt er connect i ng wi r es:   copper .

h.   Ter mi nal  bl ocks:   pl ug- i n- t ype so t hat  cont r ol l er s may be r emoved 
wi t hout  di sconnect i ng i ndi v i dual  cont r ol  wi r i ng.

2. 24. 1   Bus Syst ems

Pr ovi de t he f ol l owi ng bus syst ems.   Power  bus:   be br aced t o wi t hst and 
f aul t  cur r ent  of [  100, 000] [  65, 000] [  42, 000] [  25, 000] [ _____]  amper es r ms 
symmet r i cal .   Wi r i ng t r oughs:   i sol at ed f r om hor i zont al  and ver t i cal  bus 
bar s.

2. 24. 1. 1   Hor i zont al  and Mai n Buses

Hor i zont al  bus:   cont i nuous cur r ent  r at i ng of [  600] [  800] [  1000] [  
1200] [ _____]  amper es.   Mai n bus:   [  al umi num,  t i n- pl at ed] [  copper ,  
s i l ver - pl at ed]  encl osed i n i sol at ed compar t ment  at  t op of  each ver t i cal  
sect i on.   Mai n bus:   i sol at ed f r om wi r e t r oughs,  st ar t er s,  and ot her  ar eas.
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2. 24. 1. 2   Ver t i cal  Bus

Ver t i cal  bus:   cont i nuous cur r ent  r at i ng of [  300] [  450] [  600] [ _____]  
amper es,  and [  al umi num,  t i n- pl at ed] [  copper ,  t i n- pl at ed] [  copper ,  
s i l ver - pl at ed] .   Ver t i cal  bus:   encl osed i n f l ame- r et ar dant ,  pol yest er  
gl ass " sandwi ch. "

2. 24. 1. 3   Gr ound Bus

Copper  gr ound bus:   pr ovi ded f ul l  wi dt h of  mot or  cont r ol  cent er  and 
equi pped wi t h necessar y l ugs.

[ 2. 24. 1. 4   Neut r al  Bus

I nsul at ed neut r al  bus:   pr ovi ded cont i nuous t hr ough t he mot or  cont r ol  
cent er ;  neut r al  f ul l  r at ed.   Pr ovi de l ugs of  appr opr i at e capaci t y,  as 
r equi r ed.

] [ 2. 24. 2   Combi nat i on Mot or  Cont r ol l er s

JI S C 8201- 5- 1 and ot her  r equi r ement s i n par agr aph,  MOTOR CONTROLLERS.  
Pr ovi de i n cont r ol l er  a[  mol ded case ci r cui t  br eaker ] [  f usi bl e swi t ch wi t h 
c l i ps f or  [ _____] - t ype f uses f or  br anch ci r cui t  pr ot ect i on] . [   Mi ni mum 
shor t  c i r cui t  wi t hst and r at i ng of  combi nat i on mot or  cont r ol l er :   [ _____]  
r ms symmet r i cal  amper es. ] [   Ci r cui t  br eaker s f or  combi nat i on cont r ol l er s:  
[  t her mal  magnet i c] [  magnet i c onl y] . ]

] [ 2. 24. 3   Space Heat er s

Pr ovi de space heat er s wher e i ndi cat ed on t he dr awi ngs,  cont r ol l ed usi ng an 
adj ust abl e 10 t o 35 degr ees C t her most at ,  magnet i c cont act or ,  and a 
mol ded- case ci r cui t  br eaker [  and a [ 480] [ 400] - [ 120] [ 100]  vol t  s i ngl e- phase 
t r ansf or mer ] .   Pr ovi de space heat er s equi pped wi t h 250- wat t ,  [ 210] [ 240]  
vol t  st r i p el ement s oper at ed at  [ 105] [ 120]  vol t s and [  suppl i ed f r om t he 
mot or  cont r ol  cent er  bus] [  wi r ed t o t er mi nal  bl ocks f or  connect i on t o 
[ 105] [ 120] - vol t  s i ngl e- phase power  sour ces l ocat ed ext er nal  t o t he cont r ol  
cent er s] .   Cont act or s:   open t ype,  el ect r i cal l y- hel d,  r at ed 30 amper es,  
2- pol e,  wi t h 120- vol t  ac coi l s.

] 2. 25   LOCKOUT REQUI REMENTS

Pr ovi de di sconnect i ng means capabl e of  bei ng l ocked out  f or  machi nes and 
ot her  equi pment  t o pr event  unexpect ed st ar t up or  r el ease of  st or ed ener gy 
i n accor dance wi t h MLI T ESS.   Compl y wi t h r equi r ement s of  Di v i s i on 23,  
" Mechani cal "  f or  mechani cal  i sol at i on of  machi nes and ot her  equi pment .

2. 26   TELECOMMUNI CATI ONS SYSTEM

Pr ovi de syst em of  t el ecommuni cat i ons wi r e- suppor t i ng st r uct ur es ( pat hway) ,  
i ncl udi ng:  out l et  boxes,  condui t s wi t h pul l  wi r es[  wi r eways, ] [  cabl e 
t r ays, ]  and ot her  accessor i es f or  t el ecommuni cat i ons out l et s and pat hway 
i n accor dance wi t h t he dr awi ngs and as speci f i ed her ei n. [   Addi t i onal  
t el ecommuni cat i ons r equi r ement s ar e speci f i ed i n Sect i on 27 10 00,  
BUI LDI NG TELECOMMUNI CATI ONS CABLI NG SYSTEM. ]

[ 2. 27   COMMUNI TY ANTENNA TELEVI SI ON ( CATV)  SYSTEM

[ Addi t i onal  CATV r equi r ement s ar e speci f i ed i n[  Sect i on 27 54 00. 00 20,  
COMMUNI TY ANTENNA TELEVI SI ON ( CATV)  SYSTEMS. ] [  Sect i on 27 05 14. 00 10,  
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CABLE TELEVI SI ON PREMI SES DI STRI BUTI ON SYSTEM. ] ]

[ 2. 27. 1   CATV Out l et s

Pr ovi de f l ush mount ed,  75- ohm,  F- t ype connect or  out l et  r at ed f r om 5 t o 
1000 MHz i n st andar d el ect r i cal  out l et  boxes[  wi t h i sol at i on bar r i er ]  wi t h 
mount i ng f r ame.

] [ 2. 27. 2   CATV Facepl at es

Pr ovi de modul ar  f acepl at es f or  mount i ng of  CATV Out l et s. [   Facepl at e:   
i ncl ude desi gnat i on l abel s and l abel  cover s f or  c i r cui t  i dent i f i cat i on. ]   
Facepl at e col or :   mat ch out l et  and swi t ch cover pl at es.

] [ 2. 27. 3   Backboar ds

[ Pr ovi de voi d- f r ee,  f i r e r at ed i nt er i or  gr ade pl ywood,  19 mm t hi ck, [  1200 
by 2400 mm] [  as i ndi cat ed] .   Do not  cover  t he f i r e st amp on t he 
backboar d. ] [   Coor di nat e CATV backboar d r equi r ement s wi t h 
t el ecommuni cat i ons backboar d r equi r ement s as speci f i ed i n Sect i on 27 10 00,  
BUI LDI NG TELECOMMUNI CATI ONS CABLI NG. ]

] ] 2. 28   GROUNDI NG AND BONDI NG EQUI PMENT

2. 28. 1   Gr ound Rods

JI S C 60364- 5- 54.   Gr ound r ods:   [  copper - c l ad st eel ] [  sol i d copper ] [  
st ai nl ess st eel ] ,  wi t h mi ni mum di amet er  of  14mm and mi ni mum l engt h 1500mm.   
Sect i onal  gr ound r ods ar e per mi t t ed.

[ 2. 28. 2   Gr ound Bus

Copper  gr ound bus:   pr ovi ded i n t he el ect r i cal  equi pment  r ooms as 
i ndi cat ed.

] 2. 28. 3   Tel ecommuni cat i ons [ and CATV] Gr oundi ng Busbar

Pr ovi de cor r osi on- r esi st ant  gr oundi ng busbar  sui t abl e f or [  i ndoor ] [  
out door ]  i nst al l at i on i n accor dance wi t h JI S C 60364- 5- 54.   Busbar s:   
pl at ed f or  r educed cont act  r esi st ance.   I f  not  pl at ed,  c l ean t he busbar  
pr i or  t o f ast eni ng t he conduct or s t o t he busbar  and appl y an ant i - oxi dant  
t o t he cont act  ar ea t o cont r ol  cor r osi on and r educe cont act  r esi st ance.   
Pr ovi de a t el ecommuni cat i ons mai n gr oundi ng busbar  ( TMGB)  i n t he 
t el ecommuni cat i ons ent r ance f aci l i t y [  and a ( TGB)  i n al l  ot her  
t el ecommuni cat i ons r ooms and equi pment  r ooms] .   The t el ecommuni cat i ons 
mai n gr oundi ng busbar  ( TMGB) [  and t he t el ecommuni cat i ons gr oundi ng busbar  
( TGB) ] :   s i zed i n accor dance wi t h t he i mmedi at e appl i cat i on r equi r ement s 
and wi t h consi der at i on of  f ut ur e gr owt h.   Pr ovi de t el ecommuni cat i ons 
gr oundi ng busbar s wi t h t he f ol l owi ng:

a.   Pr edr i l l ed copper  busbar  pr ovi ded wi t h hol es f or  use wi t h st andar d 
s i zed l ugs,

b.   Mi ni mum di mensi ons of  6 mm t hi ck by  100 mm wi de f or  t he TMGB[  and 50 
mm wi de f or  TGBs]  wi t h l engt h as i ndi cat ed;

c.   Li st ed by a nat i onal l y r ecogni zed t est i ng l abor at or y.
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[ 2. 29   HAZARDOUS LOCATI ONS

El ect r i cal  mat er i al s,  equi pment ,  and devi ces f or  i nst al l at i on i n hazar dous 
l ocat i ons,  as def i ned by JI S:   speci f i cal l y appr oved by Under wr i t er s '  
Labor at or i es,  I nc. ,  or  Fact or y Mut ual  f or  par t i cul ar  " Cl ass, "  " Di v i s i on, "  
and " Gr oup"  of  hazar dous l ocat i ons i nvol ved.   Boundar i es and 
cl assi f i cat i ons of  hazar dous l ocat i ons:   as i ndi cat ed.   Equi pment  i n 
hazar dous l ocat i ons:   compl y wi t h JI S C 60079- 0 and JI S C 60079- 14 f or  
el ect r i cal  equi pment  and i ndust r i al  cont r ol s and JI S C 60079- 0  and 
JI S C 60079- 14f or  mot or s.

] 2. 30   MANUFACTURER' S NAMEPLATE

Pr ovi de on each i t em of  equi pment  a namepl at e bear i ng t he manuf act ur er ' s 
name,  addr ess,  model  number ,  and ser i al  number  secur el y af f i xed i n a 
conspi cuous pl ace;  t he namepl at e of  t he di st r i but i ng agent  wi l l  not  be 
accept abl e.

2. 31   FI ELD FABRI CATED NAMEPLATES

Pr ovi de f i el d f abr i cat ed namepl at es i n accor dance wi t h t he f ol l owi ng:

a.   JI S K 6911.

b.   Pr ovi de l ami nat ed pl ast i c namepl at es f or  each equi pment  encl osur e,  
r el ay,  swi t ch,  and devi ce;  as speci f i ed or  as i ndi cat ed on t he 
dr awi ngs.

c.   Each namepl at e i nscr i pt i on:   i dent i f y t he f unct i on and,  when 
appl i cabl e,  t he posi t i on.

d.   Namepl at es:   mel ami ne pl ast i c,  3 mm t hi ck,  whi t e wi t h [ bl ack]  [ _____]  
cent er  cor e.

[ e.   Pr ovi de r ed l ami nat ed pl ast i c l abel  wi t h whi t e cent er  cor e wher e 
i ndi cat ed.

] f .   Sur f ace:   mat t e f i ni sh.   Cor ner s:   squar e.   Accur at el y al i gn l et t er i ng 
and engr ave i nt o t he cor e.

g.   Mi ni mum si ze of  namepl at es:   25 by 65 mm.

h.   Let t er i ng s i ze and st y l e:   a mi ni mum of  6. 35 mm hi gh nor mal  bl ock 
st y l e.

2. 32   WARNI NG SI GNS

 Pr ovi de f i el d i nst al l ed s i gns t o war n qual i f i ed per sons of  pot ent i al  
el ect r i c ar c f l ash hazar ds when war ni ng si gns ar e not  pr ovi ded by t he 
manuf act ur er  i n accor dance wi t h NFPA 70E and  JI S Z 9101 f or  swi t chboar ds,  
panel boar ds,  i ndust r i al  cont r ol  panel s,  and mot or  cont r ol  cent er s.   
Pr ovi de mar ki ng t hat  i s c l ear l y v i s i bl e t o qual i f i ed per sons bef or e 
exami nat i on,  adj ust ment ,  ser vi c i ng,  or  mai nt enance of  t he equi pment .

2. 33   FI RESTOPPI NG MATERI ALS

Pr ovi de f i r est oppi ng ar ound el ect r i cal  penet r at i ons i n accor dance wi t h 
Sect i on 07 84 00,  FI RESTOPPI NG.
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2. 34   WI REWAYS

 Mat er i al :   st eel [  epoxy pai nt ed] [  gal vani zed]  16 gauge f or  hei ght s and 
dept hs up t o 150 by 150 mm,  and 14 gauge f or  hei ght s and dept hs up t o 305 
by 305 mm.   Pr ovi de i n l engt h[  i ndi cat ed] [  r equi r ed f or  t he appl i cat i on]  
wi t h[  hi nged- ] [  scr ew- ]  cover   encl osur e per  
[ i ndoor ] [ weat her pr oof ] [ hazar dous]  I P r at ed encl osur e per JI S C 8462- 1.

[ 2. 35   METERI NG

JI S C 1210.   Pr ovi de a sel f - cont ai ned,  socket - mount ed,  el ect r oni c 
pr ogr ammabl e out door  wat t hour  met er .   Met er :   ei t her  pr ogr ammed at  t he 
f act or y or  pr ogr ammed i n t he f i el d.   Tur n f i el d pr ogr ammi ng devi ce over  t o 
t he Cont r act i ng Of f i cer  at  compl et i on of  pr oj ect .   Coor di nat e met er  t o 
syst em r equi r ement s.  [ Met er i ng shal l  be compl i ant  wi t h t he cur r ent  
Advanced Met er  Readi ng Syst em ( AMRS)  speci f i cat i on. ]  

a.   Desi gn:   Pr ovi de wat t hour  met er  desi gned f or  use on a s i ngl e- phase,  
t hr ee- wi r e, [ 210/ 105] [  240/ 120] [ 440/ 254] [ 420/ 242] [ 480/ 240]  vol t  
syst em.   I ncl ude necessar y KYZ pul se i ni t i at i on har dwar e f or  Ener gy 
Moni t or i ng and Cont r ol  Syst em ( EMCS) .

b.   Cl ass:   200;  For m:  [  2S] [ _____] ,  accur acy:   pl us or  mi nus 1. 0 per cent ;  
Fi ni sh:   Cl ass I I .

c.   Cover :   Pol ycar bonat e and l ockabl e t o pr event  t amper i ng and 
unaut hor i zed r emoval .

d.   Ki l owat t - hour  Regi st er :   f i ve di gi t  el ect r oni c pr ogr ammabl e t ype.

e.   Demand Regi st er :

( 1)   Pr ovi de sol i d st at e.

( 2)   Met er  r eadi ng mul t i pl i er :   I ndi cat e mul t i pl i er  on t he met er  f ace.

( 3)   Demand i nt er val  l engt h:   pr ogr ammed f or [  15] [  30] [  60]  mi nut es 
wi t h r ol l i ng demand up t o s i x subi nt er val s per  i nt er val .

f .   Socket :   JI S C 1210.   Pr ovi de [ weat her pr oof ] [ ]  I P r at ed,  box- mount ed 
socket ,  r i ngl ess,  havi ng[  manual  c i r cui t - c l osi ng bypass and havi ng]  
j aws compat i bl e wi t h r equi r ement s of  t he met er .   Pr ovi de manuf act ur er s 
st andar d encl osur e col or  unl ess ot her wi se i ndi cat ed.

] [ 2. 36   METER BASE ONLY

JI S C 1210.   Pr ovi de [ weat her pr oof ] [ ]  I P r at ed,  box- mount ed socket ,  
r i ngl ess,  havi ng j aws compat i bl e wi t h r equi r ement s of  a c l ass:   200 and 
For m:  [  2S] [ _____]  sel f  cont ai ned wat t hour  met er .   Pr ovi de gr ay pl ast i c 
c l osi ng cover  and bypass l i nks.   Pr ovi de manuf act ur er s st andar d encl osur e 
col or  unl ess ot her wi se i ndi cat ed.

] 2. 37   SURGE PROTECTI VE DEVI CES

Pr ovi de sur ge pr ot ect i ve devi ces ( SPD)  whi ch compl y wi t h JI S C 5381- 11 and 
JI S C 5381- 12 at  t he ser vi ce ent r ance[ ,  l oad cent er s]  [ ,  panel boar ds]  [ ,  
MCC]  [ and]  [ _____] .   Pr ovi de sur ge pr ot ect or s i n a  [ i ndoor ] [ weat her pr oof ]  
I P r at ed encl osur e per  JI S C 8462- 1.   Use Type 1 or  Type 2 SPD and connect  
on t he l oad si de of  a dedi cat ed ci r cui t  br eaker .
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[ Pr ovi de SPDs per  JI S Z 9290- 1 f or  t he l i ght ni ng pr ot ect i on syst em.

] 2. 38   FACTORY APPLI ED FI NI SH

Pr ovi de f act or y- appl i ed f i ni sh on el ect r i cal  equi pment  i n accor dance wi t h 
t he f ol l owi ng:             

a.   JI S C 0920 cor r osi on- r esi st ance t est  and t he addi t i onal  r equi r ement s 
as speci f i ed her ei n.

b.   I nt er i or  and ext er i or  st eel  sur f aces of  equi pment  encl osur es:   
t hor oughl y c l eaned f ol l owed by a r ust - i nhi bi t i ve phosphat i z i ng or  
equi val ent  t r eat ment  pr i or  t o pai nt i ng.

c.   Ext er i or  sur f aces:   f r ee f r om hol es,  seams,  dent s,  wel d mar ks,  l oose 
scal e or  ot her  i mper f ect i ons.

d.   I nt er i or  sur f aces:   r ecei ve not  l ess t han one coat  of  
cor r osi on- r esi st i ng pai nt  i n accor dance wi t h t he manuf act ur er ' s 
st andar d pr act i ce.

e.   Ext er i or  sur f aces:   pr i med,  f i l l ed wher e necessar y,  and gi ven not  l ess 
t han t wo coat s baked enamel  wi t h semi gl oss f i ni sh.

f .   Equi pment  l ocat ed i ndoor s:   Li ght  Gr ay, [  and equi pment  l ocat ed 
out door s:   [  Li ght  Gr ay] [  Dar k Gr ay] ] .

g.   Pr ovi de manuf act ur er ' s coat i ngs f or  t ouch- up wor k and as speci f i ed i n 
par agr aph FI ELD APPLI ED PAI NTI NG.

2. 39   SOURCE QUALI TY CONTROL

2. 39. 1   Tr ansf or mer  Fact or y Test s

Submi t t al :   i ncl ude r out i ne JEC 2200 and JI S C 61558- 1 t r ansf or mer  t est  
r esul t s on each t r ansf or mer  and al so pr ovi de t he r esul t s of  Japanese 
st andar d " desi gn"  and " pr ot ot ype"  t est s t hat  wer e made on t r ansf or mer s 
el ect r i cal l y and mechani cal l y equal  t o t hose speci f i ed.

[ 2. 40   COORDI NATED POWER SYSTEM PROTECTI ON

Pr epar e anal yses as speci f i ed i n Sect i on 26 28 01. 00 10 COORDI NATED POWER 
SYSTEM PROTECTI ON.

] PART 3   EXECUTI ON

3. 1   I NSTALLATI ON

El ect r i cal  i nst al l at i ons,  i ncl udi ng weat her pr oof  and hazar dous l ocat i ons 
and duct s,  pl enums and ot her  ai r - handl i ng spaces:   conf or m t o r equi r ement s 
of  MLI T ESS,  JI S C 0365 and t o r equi r ement s speci f i ed her ei n.

[ 3. 1. 1   Under gr ound Ser vi ce

Under gr ound ser vi ce conduct or s and associ at ed condui t :   cont i nuous f r om 
ser vi ce ent r ance equi pment  t o out door  power  syst em connect i on.
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] [ 3. 1. 2   Over head Ser vi ce

Over head ser vi ce conduct or s i nt o bui l di ngs:   t er mi nat e at  ser vi ce ent r ance 
f i t t i ngs or  weat her head out si de bui l di ng.   Over head ser vi ce conduct or s and 
suppor t  br acket  f or  over head conduct or s ar e i ncl uded i n[  Sect i on 33 71 01 
OVERHEAD TRANSMI SSI ON AND DI STRI BUTI ON. ]

] [ 3. 1. 3   Hazar dous Locat i ons

Per f or m wor k i n hazar dous l ocat i ons,  as def i ned by appl i cabl e codes and 
st andar ds,   f or  par t i cul ar  " Cl ass, "  " Di v i s i on, "  and " Gr oup"  of  hazar dous 
l ocat i ons i nvol ved.   Pr ovi de condui t  and cabl e seal s wher e r equi r ed.   
Pr ovi de condui t  wi t h t aper ed t hr eads.

] 3. 1. 4   Ser vi ce Ent r ance I dent i f i cat i on

Ser vi ce ent r ance di sconnect  devi ces,  swi t ches,  and encl osur es:   l abel ed 
and i dent i f i ed as such.

3. 1. 4. 1   Label s

Wher ever  wor k r esul t s i n ser vi ce ent r ance di sconnect  devi ces i n mor e t han 
one encl osur e,  l abel  each encl osur e,  new and exi st i ng,  as one of  sever al  
encl osur es cont ai ni ng ser vi ce ent r ance di sconnect  devi ces.   Label ,  at  
mi ni mum:   i ndi cat e number  of  ser vi ce di sconnect  devi ces housed by 
encl osur e and i ndi cat e t ot al  number  of  encl osur es t hat  cont ai n ser vi ce 
di sconnect  devi ces.   Pr ovi de l ami nat ed pl ast i c l abel s conf or mi ng t o 
par agr aph FI ELD FABRI CATED NAMEPLATES.   Use l et t er i ng of  at  l east  6. 35 mm 
i n hei ght ,  and engr ave on bl ack- on- whi t e mat t e f i ni sh.   Ser vi ce ent r ance 
di sconnect  devi ces i n mor e t han one encl osur e:   pr ovi ded onl y as per mi t t ed.

3. 1. 5   Wi r i ng Met hods

Pr ovi de i nsul at ed conduct or s i nst al l ed i n r i gi d st eel  condui t  or  t ype G,  
I MC or  t ype C,  r i gi d nonmet al l i c  condui t  or  Unpl ast i c i zed Pol yvi nyl  
Chl or i de,  or  EMT or  Type E,  except  wher e speci f i cal l y i ndi cat ed or  
speci f i ed ot her wi se or  r equi r ed  t o be i nst al l ed ot her wi se.   Gr oundi ng 
conduct or :   separ at e f r om el ect r i cal  syst em neut r al  conduct or .   Pr ovi de 
i nsul at ed gr een equi pment  gr oundi ng conduct or  f or  c i r cui t ( s)  i nst al l ed i n 
condui t  and r aceways. [   Shar ed neut r al ,  or  mul t i - wi r e br anch ci r cui t s,  ar e 
not  per mi t t ed wi t h ar c- f aul t  c i r cui t  i nt er r upt er s. ]   Mi ni mum condui t  
s i ze:   16 mm i n di amet er  f or  l ow vol t age l i ght i ng and power  c i r cui t s.   
Ver t i cal  di st r i but i on i n mul t i pl e st or y bui l di ngs:   made wi t h met al  
condui t  i n f i r e- r at ed shaf t s,  wi t h met al  condui t  ext endi ng t hr ough shaf t s 
f or  mi ni mum di st ance of  150 mm.   Fi r est op condui t  whi ch penet r at es 
f i r e- r at ed wal l s,  f i r e- r at ed par t i t i ons,  or  f i r e- r at ed f l oor s i n 
accor dance wi t h Sect i on 07 84 00,  FI RESTOPPI NG.

3. 1. 5. 1   Pul l  Wi r e

I nst al l  pul l  wi r es i n empt y condui t s.   Pul l  wi r e:   pl ast i c havi ng mi ni mum 
890- N f or ce t ensi l e st r engt h.   Leave mi ni mum 915 mm of  s l ack at  each end 
of  pul l  wi r e.

[ 3. 1. 5. 2   Met al  Cl ad Cabl e

I nst al l  i n accor dance wi t h manuf act ur er ' s r equi r ement s,  Type MC cabl e.
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] [ 3. 1. 5. 3   Ar mor ed Cabl e

I nst al l  i n accor dance wi t h manuf act ur er ' s r equi r ement s,  Type AC cabl e.

] [ 3. 1. 5. 4   Fl at  Conduct or  Cabl e

I nst al l  i n accor dance wi t h manuf act ur er ' s r equi r ement s,  Type FCC cabl e.

] 3. 1. 6   Condui t  I nst al l at i on

Unl ess i ndi cat ed ot her wi se,  conceal  condui t  under  f l oor  s l abs and wi t hi n 
f i ni shed wal l s,  cei l i ngs,  and f l oor s.   Keep condui t  mi ni mum 150 mm  away 
f r om par al l el  r uns of  f l ues and st eam or  hot  wat er  pi pes.   I nst al l  condui t  
par al l el  wi t h or  at  r i ght  angl es t o cei l i ngs,  wal l s,  and st r uct ur al  
member s wher e l ocat ed above accessi bl e cei l i ngs and wher e condui t  wi l l  be 
v i s i bl e af t er  compl et i on of  pr oj ect . [   Run condui t s[  i n cr awl  space] [  
under  f l oor  s l ab]  as i f  exposed. ]

3. 1. 6. 1   Rest r i ct i ons Appl i cabl e t o EMT or  Type E

a.   Do not  i nst al l  under gr ound.

b.   Do not  encase i n concr et e,  mor t ar ,  gr out ,  or  ot her  cement i t i ous 
mat er i al s.

c.   Do not  use i n ar eas subj ect  t o sever e physi cal  damage i ncl udi ng but  
not  l i mi t ed t o equi pment  r ooms wher e movi ng or  r epl aci ng equi pment  
coul d physi cal l y damage t he EMT or  Type E condui t .

d.   Do not  use i n hazar dous ar eas.

e.   Do not  use out door s.

f .   Do not  use i n f i r e pump r ooms.

g.   Do not  use when t he encl osed conduct or s must  be shi el ded f r om t he 
ef f ect s of  Hi gh- al t i t ude El ect r omagnet i c Pul se ( HEMP) .

[ 3. 1. 6. 2   Rest r i ct i ons Appl i cabl e t o Nonmet al l i c  Condui t  or  Type VE,  HI VE,  
VP,  HI VP

a.   PVC Schedul e 40 and PVC Schedul e 80 or  Type VE,  HI VE,  VP,  HI VP

( 1)   Do not  use i n ar eas wher e subj ect  t o sever e physi cal  damage,  
i ncl udi ng but  not  l i mi t ed t o,  mechani cal  equi pment  r ooms,  
el ect r i cal  equi pment  r ooms,  hospi t al s,  power  pl ant s,  mi ssi l e 
magazi nes,  and ot her  such ar eas.

( 2)   Do not  use i n hazar dous ( c l assi f i ed)  ar eas.

( 3)   Do not  use i n f i r e pump r ooms.

( 4)   Do not  use i n penet r at i ng f i r e- r at ed wal l s or  par t i t i ons,  or  
f i r e- r at ed f l oor s.

( 5)   Do not  use above gr ade,  except  wher e al l owed i n t hi s sect i on f or  
r i s i ng t hr ough f l oor  s l ab or  i ndi cat ed ot her wi se.

( 6)   Do not  use when t he encl osed conduct or s must  be shi el ded f r om t he 
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ef f ect s of  Hi gh- al t i t ude El ect r omagnet i c Pul se ( HEMP) .

] 3. 1. 6. 3   Rest r i ct i ons Appl i cabl e t o Fl exi bl e Condui t

Use onl y as speci f i ed i n par agr aph FLEXI BLE CONNECTI ONS.   Do not  use when 
t he encl osed conduct or s must  be shi el ded f r om t he ef f ect s of  Hi gh- al t i t ude 
El ect r omagnet i c Pul se ( HEMP) .

3. 1. 6. 4   Under gr ound Condui t

Pl ast i c- coat ed r i gi d st eel ;  pl ast i c- coat ed st eel  I MC or  t ype C,  LL or  LT;  
PVC,  Type EPC- 40 or  Type VE,  HI VE,  VP,  HI VP.   Conver t  nonmet al l i c  condui t ,  
ot her  t han PVC Schedul e 40 or  80 or  Type VE,  HI VE,  VP,  HI VP,  t o 
pl ast i c- coat ed r i gi d,  or  I MC,  st eel  condui t  bef or e r i s i ng t hr ough f l oor  
s l ab.   Pl ast i c coat i ng:   ext end mi ni mum 150 mm above f l oor .

[ 3. 1. 6. 5   Condui t  I nt er i or  t o Bui l di ngs f or  400 Hz Ci r cui t s

Al umi num or  nonmet al l i c .   Wher e 400- Hz ci r cui t  r uns under gr ound or  t hr ough 
concr et e,  pr ovi de PVC Schedul e[  40] [  80]  or  Type VE,  HI VE,  VP,  HI VP 
condui t .

] 3. 1. 6. 6   Condui t  f or  Ci r cui t s Rat ed Gr eat er  Than 600 Vol t s

Ri gi d met al  condui t  or  Type G onl y.

3. 1. 6. 7   Condui t  I nst al l ed Under  Fl oor  Sl abs

Condui t  r un under  f l oor  s l ab:   l ocat ed a mi ni mum of  [ 305]  [ _____]  mm bel ow 
t he vapor  bar r i er .   Seal  ar ound condui t s at  penet r at i ons t hr u vapor  
bar r i er .

3. 1. 6. 8   Condui t  Thr ough Fl oor  Sl abs

Wher e condui t s r i se t hr ough f l oor  s l abs,  do not  al l ow cur ved por t i on of  
bends t o be vi s i bl e above f i ni shed sl ab.

[ 3. 1. 6. 9   Condui t  I nst al l ed i n Concr et e Fl oor  Sl abs

[ Ri gi d st eel  or  Type G;  st eel  I MC or  Type C;  f i ber gl ass,  or  PVC,  Type 
EPC- 40. ] [ PVC,  Type EPC- 40,  unl ess i ndi cat ed ot her wi se. ]   Locat e so as not  
t o adver sel y af f ect  st r uct ur al  st r engt h of  s l abs.   I nst al l  condui t  wi t hi n 
mi ddl e one- t hi r d of  concr et e s l ab. [   Do not  st ack condui t s. ] [   Do not  
st ack condui t s mor e t han t wo di amet er s hi gh wi t h mi ni mum ver t i cal  
separ at i on of  [ _____]  mm. ]   Space condui t s hor i zont al l y not  c l oser  t han 
t hr ee di amet er s,  except  at  cabi net  l ocat i ons.   Cur ved por t i ons of  bends 
must  not  be vi s i bl e above f i ni sh s l ab.   I ncr ease sl ab t hi ckness as 
necessar y t o pr ovi de mi ni mum 25 mm cover  over  condui t .   Wher e embedded 
condui t s cr oss bui l di ng and/ or  expansi on j oi nt s,  pr ovi de sui t abl e 
wat er t i ght  expansi on/ def l ect i on f i t t i ngs and bondi ng j umper s.   
Expansi on/ def l ect i on f i t t i ngs must  al l ow hor i zont al  and ver t i cal  movement  
of  r aceway.   Condui t  l ar ger  t han 27 mm t r ade si ze:   i nst al l ed par al l el  
wi t h or  at  r i ght  angl es t o mai n r ei nf or cement ;  when at  r i ght  angl es t o 
r ei nf or cement ,  i nst al l  condui t  c l ose t o one of  suppor t s of  s l ab. [   Wher e 
nonmet al l i c  condui t  i s  used,  conver t  r aceway t o pl ast i c coat ed r i gi d st eel  
or  Type G or  pl ast i c coat ed  st eel  I MC or  Type C;  LL or  LT bef or e r i s i ng 
above f l oor ,  unl ess speci f i cal l y i ndi cat ed. ]
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] 3. 1. 6. 10   St ub- Ups

Pr ovi de condui t s st ubbed up t hr ough concr et e f l oor  f or  connect i on t o 
f r ee- st andi ng equi pment  wi t h adj ust abl e t op or  coupl i ng t hr eaded i nsi de 
f or  pl ugs,  set  f l ush wi t h f i ni shed f l oor .   Ext end conduct or s t o equi pment  
i n r i gi d st eel  condui t ,  except  t hat  f l exi bl e met al  condui t  may be used 150 
mm above f l oor .   Wher e no equi pment  connect i ons ar e made,  i nst al l  
scr ewdr i ver - oper at ed t hr eaded f l ush pl ugs i n condui t  end.

3. 1. 6. 11   Condui t  Suppor t

Suppor t  condui t  by pi pe st r aps,  wal l  br acket s,  t hr eaded r od condui t  
hanger s,  or  cei l i ng t r apeze.  Fast en by wood scr ews t o wood;  by t oggl e 
bol t s on hol l ow masonr y uni t s;  by concr et e i nser t s or  expansi on bol t s on 
concr et e or  br i ck;  and by machi ne scr ews,  wel ded t hr eaded st uds,  or  
spr i ng- t ensi on cl amps on st eel  wor k.  Thr eaded C- cl amps may be used on 
r i gi d st eel  condui t  onl y.   Do not  wel d condui t s or  pi pe st r aps t o st eel  
st r uct ur es.   Do not  exceed one- f our t h pr oof  t est  l oad f or  l oad appl i ed t o 
f ast ener s.   Pr ovi de vi br at i on r esi st ant  and shock- r esi st ant  f ast ener s 
at t ached t o concr et e cei l i ng.   Do not  cut  mai n r ei nf or ci ng bar s f or  any 
hol es cut  t o dept h of  mor e t han 40 mm i n r ei nf or ced concr et e beams or  t o 
dept h of  mor e t han 20 mm i n concr et e j oi nt s.   Fi l l  unused hol es.   I n 
par t i t i ons of  l i ght  st eel  const r uct i on,  use sheet  met al  scr ews.   I n 
suspended- cei l i ng const r uct i on,  r un condui t  above cei l i ng.   Do not  suppor t  
condui t  by cei l i ng suppor t  syst em.   Condui t  and box syst ems:   suppor t ed 
i ndependent l y of  bot h ( a)  t i e wi r es suppor t i ng cei l i ng gr i d syst em,  and 
( b)  cei l i ng gr i d syst em i nt o whi ch cei l i ng panel s ar e pl aced.   Do not  
shar e suppor t i ng means bet ween el ect r i cal  r aceways and mechani cal  pi pi ng 
or  duct s.   Coor di nat e i nst al l at i onwi t h above- cei l i ng mechani cal  syst ems t o 
assur e maxi mum accessi bi l i t y  t o al l  syst ems.   Spr i ng- st eel  f ast ener s may 
be used f or  l i ght i ng br anch ci r cui t  condui t  suppor t s i n suspended cei l i ngs 
i n dr y l ocat i ons. [    Suppor t  exposed r i ser s i n wi r e shaf t s of  mul t i st or y 
bui l di ngs by U- cl amp hanger s at  each f l oor  l evel  and at  3050 mm maxi mum 
i nt er val s. ]  Wher e condui t  cr osses bui l di ng expansi on j oi nt s,  pr ovi de 
sui t abl e[  wat er t i ght ]  expansi on f i t t i ng t hat  mai nt ai ns condui t  el ect r i cal  
cont i nui t y by bondi ng j umper s or  ot her  means.   For  condui t s gr eat er  t han 
63 mm i nsi de di amet er ,  pr ovi de suppor t s t o r esi st  f or ces of  0. 5 t i mes t he 
equi pment  wei ght  i n any di r ect i on and 1. 5 t i mes t he equi pment  wei ght  i n 
t he downwar d di r ect i on.   Type E condui t  shal l  be secur ed and suppor t ed at  
l east  1 met er  f r om t er mi nat i ons.

3. 1. 6. 12   Di r ect i onal  Changes i n Condui t  Runs

Make changes i n di r ect i on of  r uns wi t h symmet r i cal  bends or  cast - met al  
f i t t i ngs.   Make f i el d- made bends and of f set s wi t h hi ckey or  
condui t - bendi ng machi ne.   Do not  i nst al l  cr ushed or  def or med condui t s.   
Avoi d t r apped condui t s.   Pr event  pl ast er ,  di r t ,  or  t r ash f r om l odgi ng i n 
condui t s,  boxes,  f i t t i ngs,  and equi pment  dur i ng const r uct i on.   Fr ee 
cl ogged condui t s of  obst r uct i ons.

3. 1. 6. 13   Locknut s and Bushi ngs

Fast en condui t s t o sheet  met al  boxes and cabi net s wi t h t wo l ocknut s wher e 
r equi r ed,  wher e i nsul at ed bushi ngs ar e used,  and wher e bushi ngs cannot  be 
br ought  i nt o f i r m cont act  wi t h t he box;  ot her wi se,  use at  l east  mi ni mum 
si ngl e l ocknut  and bushi ng.   Pr ovi de l ocknut s wi t h shar p edges f or  di ggi ng 
i nt o wal l  of  met al  encl osur es.   I nst al l  bushi ngs on ends of  condui t s,  and 
pr ovi de i nsul at i ng t ype wher e r equi r ed.
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3. 1. 6. 14   Fl exi bl e Connect i ons

Pr ovi de f l exi bl e st eel  condui t  bet ween 915 and 1830 mm i n l engt h f or  
r ecessed and semi r ecessed l i ght i ng f i x t ur es[ ;  f or  equi pment  subj ect  t o 
v i br at i on,  noi se t r ansmi ssi on,  or  movement ;  and f or  mot or s] .   I nst al l  
f l exi bl e condui t  t o al l ow 20 per cent  s l ack.   Mi ni mum f l exi bl e st eel  
condui t  s i ze:   16 mm di amet er .   Pr ovi de l i qui dt i ght  f l exi bl e[  nonmet al l i c ]  
condui t  i n wet  and damp l ocat i ons[  and i n f i r e pump r ooms]  f or  equi pment  
subj ect  t o v i br at i on,  noi se t r ansmi ssi on,  movement  or  mot or s.   Pr ovi de 
separ at e gr ound conduct or  acr oss f l exi bl e connect i ons.

3. 1. 6. 15   Tel ecommuni cat i ons and Si gnal  Syst em Pat hway

I nst al l  t el ecommuni cat i ons pat hway i n accor dance wi t h JI S X 5150.

a.   Hor i zont al  Pat hway:   Tel ecommuni cat i ons pat hways f r om t he wor k ar ea t o 
t he t el ecommuni cat i ons r oom:   i nst al l ed and cabl i ng l engt h 
r equi r ement s i n accor dance wi t h JI S X 5150.   Si ze condui t s[ ,  
wi r eways] [ ,  and cabl e t r ays]  i n accor dance wi t h JI S X 5150[  and] [  as 
i ndi cat ed] .

b.   Backbone Pat hway:   Tel ecommuni cat i on pat hways f r om t he 
t el ecommuni cat i ons ent r ance f aci l i t y  t o t el ecommuni cat i ons r ooms,  and,  
t el ecommuni cat i ons equi pment  r ooms ( backbone cabl i ng) :   i nst al l ed i n 
accor dance wi t h JI S X 5150.   Si ze condui t s[ ,  wi r eways] [ ,  and cabl e 
t r ays]  f or  t el ecommuni cat i ons r i ser s i n accor dance wi t h JI S X 5150[  
and] [  as i ndi cat ed] .

[ 3. 1. 6. 16   Communi t y Ant enna Tel evi s i on ( CATV)  Syst em Condui t s

I nst al l  a syst em of  CATV wi r e- suppor t i ng st r uct ur es ( pat hway) ,  i ncl udi ng:   
out l et  boxes,  condui t s wi t h pul l  wi r es[  wi r eways, ] [  cabl e t r ays, ]  and 
ot her  accessor i es f or  CATV out l et s and pat hway i n accor dance wi t h 
JI S X 5150.   [ Pr ovi de di st r i but i on syst em wi t h st ar  t opol ogy wi t h empt y 
condui t  and pul l wi r e f r om each out l et  box t o t he t el ecommuni cat i ons r oom 
and empt y condui t  and pul l wi r e f r om each t el ecommuni cat i ons r oom t o t he 
headend equi pment  l ocat i on] [ Pr ovi de di st r i but i on syst em wi t h st ar  t opol ogy 
wi t h empt y condui t  and pul l wi r e f r om each out l et  t o t he headend equi pment  
l ocat i on] .

] 3. 1. 7   Busway I nst al l at i on

  I nst al l  busways par al l el  wi t h or  at  r i ght  angl es t o cei l i ngs,  wal l s,  and 
st r uct ur al  member s.   Suppor t  busways at  1525 mm maxi mum i nt er val s,  and 
br ace t o pr event  l at er al  movement .   Pr ovi de f i xed t ype hi nges on r i ser s;  
spr i ng- t ype ar e unaccept abl e.   Pr ovi de f l anges wher e busway makes 
penet r at i ons t hr ough wal l s and f l oor s,  and seal  t o mai nt ai n smoke and f i r e 
r at i ngs.   Pr ovi de wat er pr oof  cur b wher e busway r i ser  passes t hr ough 
f l oor .   Seal  gaps wi t h f i r e- r at ed f oam and caul k.   Pr ovi de expansi on 
j oi nt s,  but  onl y wher e bus duct  cr osses bui l di ng expansi on j oi nt s.   
Pr ovi de suppor t s t o r esi st  f or ces of  0. 5 t i mes t he equi pment  wei ght  i n any 
di r ect i on and 1. 5 t i mes t he equi pment  wei ght  i n t he downwar d di r ect i on.

3. 1. 8   Cabl e Tr ay I nst al l at i on

[ I nst al l  and gr ound i n accor dance wi t h manuf act ur er ' s i nst r uct i ons. [   I n 
addi t i on,  i nst al l  and gr ound t el ecommuni cat i ons cabl e t r ay i n accor dance 
wi t h JI S X 5150,  and JI S C 60364- 5- 54] .   I nst al l  cabl e t r ays par al l el  wi t h 
or  at  r i ght  angl es t o cei l i ngs,  wal l s,  and st r uct ur al  member s.   Suppor t [  
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i n accor dance wi t h manuf act ur er  r ecommendat i ons but  at  not  mor e t han 
[ 1830]  [ _____]  mm i nt er val s] [  as i ndi cat ed] . [   Coat  cont act  sur f aces of  
al umi num connect i ons wi t h an ant i oxi dant  compound pr i or  t o assembl y. ]   
Adj acent  cabl e t r ay sect i ons:   bonded t oget her  by connect or  pl at es of  an 
i dent i cal  t ype as t he cabl e t r ay sect i ons.   For  gr oundi ng of  cabl e t r ay 
syst em pr ovi de 38 sqmm bar e copper  wi r e t hr oughout  cabl e t r ay syst em,  and 
bond t o each sect i on,  except  use 60 sqmm al umi num wi r e i f  cabl e t r ay i s 
al umi num.   Ter mi nat e cabl e t r ays 255 mm f r om bot h s i des of  smoke and f i r e 
par t i t i ons.   I nst al l  conduct or s r un t hr ough smoke and f i r e par t i t i ons i n 
103 mm r i gi d st eel  condui t s wi t h gr oundi ng bushi ngs,  ext endi ng 305 mm 
beyond each si de of  par t i t i ons.   Seal  condui t  on bot h ends t o mai nt ai n 
smoke and f i r e r at i ngs of  par t i t i ons.   Fi r est op penet r at i ons i n accor dance 
wi t h Sect i on 07 84 00,  FI RESTOPPI NG.   Pr ovi de suppor t s t o r esi st  f or ces of  
0. 5 t i mes t he equi pment  wei ght  i n any di r ect i on and 1. 5 t i mes t he 
equi pment  wei ght  i n t he downwar d di r ect i on.  

] [ I nst al l  cabl e t r ays par al l el  wi t h or  at  r i ght  angl es t o cei l i ngs,  wal l s,  
and st r uct ur al  member s.   Suppor t [  as i ndi cat ed] [  at  maxi mum [ 1830]  [ _____]  
mm]  i nt er val s. [   I n addi t i on,  i nst al l  and gr ound t el ecommuni cat i ons cabl e 
t r ay i n accor dance wi t h JI S X 5150,  and JI S C 60364- 5- 54] [   Coat  cont act  
sur f aces of  al umi num connect i ons wi t h an ant i oxi dant  compound pr i or  t o 
assembl y. ]   Ensur e edges,  f i t t i ngs,  and har dwar e ar e f i ni shed f r ee f r om 
bur r s and shar p edges.   Pr ovi de 38 sqmm AWG bar e copper  wi r e t hr oughout  
cabl e t r ay syst em,  and bond t o each sect i on.   Use 60 sqmm al umi num wi r e i f  
cabl e t r ay i s al umi num.   I nst al l  conduct or s t hat  r un t hough smoke and f i r e 
par t i t i ons i n 103 mm r i gi d st eel  condui t s wi t h gr oundi ng bushi ng,  ext endi ng
 305 mm beyond each si de of  par t i t i ons.   Seal  condui t  on bot h ends t o 
mai nt ai n smoke and f i r e r at i ngs of  par t i t i ons.   Pr ovi de suppor t s t o r esi st  
f or ces of  0. 5 t i mes t he equi pment  wei ght  i n any di r ect i on and 1. 5 t i mes 
t he equi pment  wei ght  i n t he downwar d di r ect i on.

] [ 3. 1. 9   Tel ecommuni cat i ons Cabl e Suppor t  I nst al l at i on

I nst al l  open t op and cl osed r i ng cabl e suppor t s on 1. 2 m t o 1. 5 m cent er s 
t o adequat el y suppor t  and di st r i but e t he cabl e’ s wei ght .   Use t hese t ypes 
of  suppor t s t o suppor t  a maxi mum of  50 6. 4 mm di amet er  cabl es.   I nst al l  
suspended cabl es wi t h at  l east  75 mm of  c l ear  ver t i cal  space above t he 
cei l i ng t i l es and suppor t  channel s ( T- bar s) .   Open t op and cl osed r i ng 
cabl e suppor t s:   suspended f r om or  at t ached t o t he st r uct ur al  cei l i ng or  
wal l s wi t h har dwar e or  ot her  i nst al l at i on ai ds speci f i cal l y desi gned t o 
suppor t  t hei r  wei ght .

] 3. 1. 10   Boxes,  Out l et s,  and Suppor t s

Pr ovi de boxes i n wi r i ng and r aceway syst ems wher ever  r equi r ed f or  pul l i ng 
of  wi r es,  maki ng connect i ons,  and mount i ng of  devi ces or  f i x t ur es.   Boxes 
f or  met al l i c  r aceways:   cast - met al ,  hub- t ype when l ocat ed i n wet  
l ocat i ons,  when sur f ace mount ed on out si de of  ext er i or  sur f aces, [  when 
sur f ace mount ed on i nt er i or  wal l s exposed up t o 2135 mm above f l oor s and 
wal kways, ] [  or  when i nst al l ed i n hazar dous ar eas]  and when speci f i cal l y 
i ndi cat ed.   Boxes i n ot her  l ocat i ons:   sheet  st eel ,  except  t hat  al umi num 
boxes may be used wi t h al umi num condui t ,  and nonmet al l i c  boxes may be used 
wi t h nonmet al l i c [  sheat hed cabl e]  condui t  syst em.   Pr ovi de each box wi t h 
vol ume r equi r ed  f or  number  of  conduct or s encl osed i n box.   Boxes f or  
mount i ng l i ght i ng f i x t ur es:   mi ni mum 100 mm squar e,  or  oct agonal ,  except  
t hat  smal l er  boxes may be i nst al l ed as r equi r ed by f i x t ur e conf i gur at i ons,  
as appr oved.   Boxes f or  use i n masonr y- bl ock or  t i l e wal l s:   
squar e- cor ner ed,  t i l e- t ype,  or  st andar d boxes havi ng squar e- cor ner ed,  
t i l e- t ype cover s.   Pr ovi de gasket s f or  cast - met al  boxes i nst al l ed i n wet  
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l ocat i ons and boxes i nst al l ed f l ush wi t h out si de of  ext er i or  sur f aces.   
Pr ovi de separ at e boxes f or  f l ush or  r ecessed f i xt ur es when r equi r ed by 
f i x t ur e t er mi nal  oper at i ng t emper at ur e;  pr ovi de r eadi l y r emovabl e 
f i x t ur esf or  access t o boxes unl ess cei l i ng access panel s ar e pr ovi ded.   
Suppor t  boxes and pendant s f or  sur f ace- mount ed f i xt ur es on suspended 
cei l i ngs i ndependent l y of  cei l i ng suppor t s.   Fast en boxes and suppor t s 
wi t h wood scr ews on wood,  wi t h bol t s and expansi on shi el ds on concr et e or  
br i ck,  wi t h t oggl e bol t s on hol l ow masonr y uni t s,  and wi t h machi ne scr ews 
or  wel ded st uds on st eel . [   Thr eaded st uds dr i ven i n by powder  char ge and 
pr ovi ded wi t h l ockwasher s and nut s[  or  nai l - t ype nyl on anchor s]  may be 
used i n l i eu of  wood scr ews,  expansi on shi el ds,  or  machi ne scr ews. ]   I n 
open over head spaces,  cast  boxes t hr eaded t o r aceways need not  be 
separ at el y suppor t ed except  wher e used f or  f i x t ur e suppor t ;  suppor t  sheet  
met al  boxes di r ect l y f r om bui l di ng st r uct ur e or  by bar  hanger s.   Wher e bar  
hanger s ar e used,  at t ach bar  t o r aceways on opposi t e s i des of  box,  and 
suppor t  r aceway wi t h appr oved- t ype f ast ener  maxi mum 610 mm f r om box.   When 
penet r at i ng r ei nf or ced concr et e member s,  avoi d cut t i ng r ei nf or ci ng st eel .

3. 1. 10. 1   Boxes

Boxes f or  use wi t h r aceway syst ems:   mi ni mum 40 mm deep,  except  wher e 
shal l ower  boxes r equi r ed by st r uct ur al  condi t i ons ar e appr oved.   Boxes f or  
ot her  t han l i ght i ng f i x t ur e out l et s:   mi ni mum 100 mm squar e,  except  t hat  
100 by 50 mm boxes may be used wher e onl y one r aceway ent er s out l et .   
Tel ecommuni cat i ons out l et s:   a mi ni mum of [  100 mm squar e by 54 mm deep] [  
120 mm squar e by 54 mm deep] [ ,  except  f or  [ wal l  mount ed t el ephones]  [ and]  
[ out l et  boxes f or  handi cap t el ephone st at i ons] ] .   Mount  out l et  boxes f l ush 
i n f i ni shed wal l s.

3. 1. 10. 2   Pul l  Boxes

Const r uct  of  at  l east  mi ni mum si ze r equi r ed [  of  code- gauge al umi num or  
gal vani zed sheet  st eel , ] [   and] [  compat i bl e wi t h nonmet al l i c  r aceway 
syst ems, ]  except  wher e cast - met al  boxes ar e r equi r ed i n l ocat i ons 
speci f i ed her ei n.   Pr ovi de boxes wi t h scr ew- f ast ened cover s.   Wher e 
sever al  f eeder s pass t hr ough common pul l  box,  t ag f eeder s t o i ndi cat e 
c l ear l y el ect r i cal  char act er i st i cs,  c i r cui t  number ,  and panel  desi gnat i on.

[ 3. 1. 10. 3   Ext ensi on Ri ngs

Ext ensi on r i ngs ar e not  per mi t t ed f or  new const r uct i on.   Use onl y on 
exi st i ng boxes i n conceal ed condui t  syst ems wher e wal l  i s  f ur r ed out  f or  
new f i ni sh.

] 3. 1. 11   Mount i ng Hei ght s

Mount  panel boar ds, [  encl osed]  c i r cui t  br eaker s, [  mot or  cont r ol l er ]  and 
di sconnect i ng swi t ches so hei ght  of  oper at i ng handl e at  i t s  hi ghest  
posi t i on i s maxi mum 1980 mm above f l oor .   Mount  l i ght i ng swi t ches[  and 
handi capped t el ecommuni cat i ons st at i ons] [  1220 mm above f i ni shed f l oor ] .   
Mount  r ecept acl es[  and t el ecommuni cat i ons out l et s]  460 mm above f i ni shed 
f l oor [ ,  unl ess ot her wi se i ndi cat ed] . [   Wal l - mount ed t el ecommuni cat i ons 
out l et s:   mount ed at  hei ght [  1525 mm above f i ni shed f l oor ] [  i ndi cat ed] . ]  
[   Mount  ot her  devi ces as i ndi cat ed. ] [   Measur e mount i ng hei ght s of  wi r i ng 
devi ces and out l et s[  i n non- hazar dous ar eas ] t o cent er  of  devi ce or  
out l et . ] [   Measur e mount i ng hei ght s of  r ecept acl e out l et  boxes i n t he[  
hazar dous ar ea] [ _____]  t o t he bot t om of  t he out l et  box. ]
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[ 3. 1. 12   Nonmet al l i c  Sheat hed Cabl e I nst al l at i on

Wher e possi bl e,  i nst al l  cabl es conceal ed behi nd cei l i ng or  wal l  f i ni sh.   
Thr ead cabl es t hr ough hol es bor ed on appr oxi mat e cent er l i ne of  wood 
member s;  not chi ng of  end sur f aces i s not  per mi t t ed.   Pr ovi de sl eeves 
t hr ough concr et e or  masonr y f or  t hr eadi ng cabl es.   I nst al l  exposed cabl es 
par al l el  t o or  at  r i ght  angl es t o wal l s or  st r uct ur al  member s.   Pr ot ect  
exposed nonmet al l i c  sheat hed cabl es l ess t han 1220 mm above f l oor s f r om 
mechani cal  i nj ur y by i nst al l at i on i n condui t  or  t ubi ng.   When cabl e i s 
used i n met al  st ud const r uct i on,  i nser t  pl ast i c st ud gr ommet s i n st uds at  
each poi nt  t hr ough whi ch cabl e passes,  pr i or  t o i nst al l at i on of  cabl e.

] [ 3. 1. 13   Mi ner al  I nsul at ed,  Met al  Sheat hed ( Type MI )  Cabl e I nst al l at i on

Mi ner al - i nsul at ed,  met al - sheat hed cabl e syst em,  Type MI ,  may be used i n 
l i eu of  exposed condui t  and wi r i ng.   Conduct or  s i zes:   not  l ess t han t hose 
i ndi cat ed f or  t he condui t  i nst al l at i on.   Fast en cabl es wi t hi n 305 mm of  
each t ur n or  of f set  and at  830 mm maxi mum i nt er val s.   Make cabl e 
t er mi nat i ons i n accor dance wi t h  cabl e manuf act ur er ' s r ecommendat i ons.   
Ter mi nat e s i ngl e- conduct or  cabl es of  a c i r cui t ,  havi ng capaci t i es of  mor e 
t han 50 amper es,  i n a s i ngl e box or  cabi net  openi ng.   Col or  code 
i ndi v i dual  conduct or s i n al l  out l et s and cabi net s.

] 3. 1. 14   Conduct or  I dent i f i cat i on

Pr ovi de conduct or  i dent i f i cat i on wi t hi n each encl osur e wher e t ap,  spl i ce,  
or  t er mi nat i on i s made.   For  conduct or s 14 sqmm and smal l er  di amet er ,  
pr ovi de col or  codi ng by f act or y- appl i ed,  col or - i mpr egnat ed i nsul at i on.   
For  conduct or s 22 sqmm and l ar ger  di amet er ,  pr ovi de col or  codi ng by 
pl ast i c- coat ed,  sel f - st i cki ng mar ker s;  col or ed nyl on cabl e t i es and 
pl at es;  or  heat  shr i nk- t ype sl eeves.   I dent i f y cont r ol  c i r cui t  
t er mi nat i ons i n accor dance wi t h[  Sect i on 23 09 53. 00 20 SPACE TEMPERATURE 
CONTROL SYSTEMS. ] [  Sect i on [ _____] ,  [ _____] ] [  Sect i on 23 09 00 
I NSTRUMENTATI ON AND CONTROL FOR HVAC] [  manuf act ur er ' s r ecommendat i ons] . [   
Pr ovi de t el ecommuni cat i ons syst em conduct or  i dent i f i cat i on as speci f i ed i n 
Sect i on 27 10 00 BUI LDI NG TELECOMMUNI CATI ONS CABLI NG SYSTEMS. ]

3. 1. 14. 1   Mar ki ng St r i ps

Pr ovi de mar ki ng st r i ps i n accor dance wi t h t he f ol l owi ng:

a.   Pr ovi de whi t e or  ot her  l i ght - col or ed pl ast i c mar ki ng st r i ps,  f ast ened 
by scr ews t o each t er mi nal  bl ock,  f or  wi r e desi gnat i ons.

b.   Use per manent  i nk f or  t he wi r e number s

c.   Pr ovi de r ever si bl e mar ki ng st r i ps t o per mi t  mar ki ng bot h s i des,  or  
pr ovi de t wo mar ki ng st r i ps wi t h each bl ock.

d.   Si ze mar ki ng st r i ps t o accommodat e t he t wo set s of  wi r e number s.

e.   Assi gn a devi ce desi gnat i on i n accor dance wi t h JI S C 8201- 4- 1 and 
JI S C 8201- 4- 2 t o each devi ce t o whi ch a connect i on i s made.   Mar k 
each devi ce t er mi nal  t o whi ch a connect i on i s made wi t h a di st i nct  
t er mi nal  mar ki ng cor r espondi ng t o t he wi r e desi gnat i on used on t he 
Cont r act or ' s schemat i c and connect i on di agr ams.

f .   The wi r e ( t er mi nal  poi nt )  desi gnat i ons used on t he Cont r act or ' s wi r i ng 
di agr ams and pr i nt ed on t er mi nal  bl ock mar ki ng st r i ps may be accor di ng 
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t o t he Cont r act or ' s st andar d pr act i ce;  however ,  pr ovi de addi t i onal  
wi r e and cabl e desi gnat i ons f or  i dent i f i cat i on of  r emot e ( ext er nal )  
c i r cui t s f or  t he Gover nment ' s wi r e desi gnat i ons.

g.   Pr i nt s of  t he mar ki ng st r i ps dr awi ngs submi t t ed f or  appr oval  wi l l  be 
so mar ked and r et ur ned t o t he Cont r act or  f or  addi t i on of  t he 
desi gnat i ons t o t he t er mi nal  st r i ps and t r aci ngs,  al ong wi t h any 
r ear r angement  of  poi nt s r equi r ed.

3. 1. 15   Spl i ces

Make spl i ces i n accessi bl e l ocat i ons.   Make spl i ces i n conduct or s 5. 5 sqmm 
and smal l er  di amet er  wi t h i nsul at ed,  pr essur e- t ype connect or .   Make 
spl i ces i n conduct or s 8 sqmm and l ar ger  di amet er  wi t h sol der l ess 
connect or ,  and cover  wi t h i nsul at i on mat er i al  equi val ent  t o conduct or  
i nsul at i on.

3. 1. 16   Cover s and Devi ce Pl at es

I nst al l  wi t h edges i n cont i nuous cont act  wi t h f i ni shed wal l  sur f aces 
wi t hout  use of  mat s or  s i mi l ar  devi ces.   Pl ast er  f i l l i ngs ar e not  
per mi t t ed.   I nst al l  pl at es wi t h al i gnment  t ol er ance of  0. 58 mm.   Use of  
sect i onal - t ype devi ce pl at es ar e not  per mi t t ed.   Pr ovi de gasket  f or  pl at es 
i nst al l ed i n wet  l ocat i ons.

3. 1. 17   El ect r i cal  Penet r at i ons

Seal  openi ngs ar ound el ect r i cal  penet r at i ons t hr ough f i r e r esi st ance- r at ed 
wal l s,  par t i t i ons,  f l oor s,  or  cei l i ngs i n accor dance wi t h Sect i on 07 84 00 
FI RESTOPPI NG.

3. 1. 18   Gr oundi ng and Bondi ng

[ Pr ovi de i n accor dance wi t h JI S Z 9290- 1] .   Gr ound exposed,  
non- cur r ent - car r y i ng met al l i c  par t s of  el ect r i cal  equi pment , [  access 
f l oor i ng suppor t  syst em, ]  met al l i c  r aceway syst ems,  gr oundi ng conduct or  i n 
met al l i c  and nonmet al l i c  r aceways,  t el ecommuni cat i ons syst em gr ounds,  
[ gr oundi ng conduct or  of  nonmet al l i c  sheat hed cabl es,  ] and neut r al  
conduct or  of  wi r i ng syst ems. [   Make gr ound connect i on at  mai n ser vi ce 
equi pment ,  and ext end gr oundi ng conduct or  t o poi nt  of  ent r ance of  met al l i c  
wat er  ser vi ce.   Make connect i on t o wat er  pi pe by sui t abl e gr ound cl amp or  
l ug connect i on t o pl ugged t ee.  I f  f l anged pi pes ar e encount er ed,  make 
connect i on wi t h l ug bol t ed t o st r eet  s i de of  f l anged connect i on.   
Suppl ement  met al l i c  wat er  ser vi ce gr oundi ng syst em wi t h addi t i onal  made 
el ect r ode. ] [   Make gr ound connect i on t o dr i ven gr ound r ods on ext er i or  of  
bui l di ng. ] [   I nt er connect  al l  gr oundi ng medi a i n or  on t he st r uct ur e t o 
pr ovi de a common gr ound pot ent i al .   Thi s i ncl udes l i ght ni ng pr ot ect i on,  
el ect r i cal  ser vi ce,  t el ecommuni cat i ons syst em gr ounds,  as wel l  as 
under gr ound met al l i c  pi pi ng syst ems.   Make i nt er connect i on t o t he gas l i ne 
on t he cust omer ' s s i de of  t he met er .   Use mai n s i ze l i ght ni ng conduct or s 
f or  i nt er connect i ng t hese gr oundi ng syst ems t o t he l i ght ni ng pr ot ect i on 
syst em. ]   I n addi t i on t o t he r equi r ement s speci f i ed her ei n,  pr ovi de 
t el ecommuni cat i ons gr oundi ng i n accor dance wi t h JI S C 60364- 5- 54.   Wher e 
gr ound f aul t  pr ot ect i on i s empl oyed,  ensur e t hat  connect i on of  gr ound and 
neut r al  does not  i nt er f er e wi t h cor r ect  oper at i on of  f aul t  pr ot ect i on.   I f  
a spl i ce i s made i nsi de a met al  box,  t hen t he box shal l  be bonded t o t he 
equi pment  gr oundi ng conduct or .
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3. 1. 18. 1   Gr ound Rods

Pr ovi de cone poi nt ed gr ound r ods.   Measur e t he r esi st ance t o gr ound usi ng 
t he f al l - of - pot ent i al  met hod descr i bed i n JI S C 60364- 6.   Do not  exceed 25 
ohms under  nor mal l y dr y condi t i ons f or  t he maxi mum r esi st ance of  a dr i ven 
gr ound.   I f  t hi s r esi st ance cannot  be obt ai ned wi t h a s i ngl e r od, [ _____]  
addi t i onal  r ods,  spaced on cent er ,  not  l ess t han t wi ce t he di st ance of  t he 
l engt h of  t he r od, [  or  i f  sect i onal  t ype r ods ar e used, [ _____]  addi t i onal  
sect i ons may be coupl ed and dr i ven wi t h t he f i r st  r od] . [   I n 
hi gh- gr ound- r esi st ance,  UL l i s t ed chemi cal l y char ged gr ound r ods may be 
used. ]   I f  t he r esul t ant  r esi st ance exceeds 25 ohms measur ed not  l ess t han 
48 hour s af t er  r ai nf al l ,  not i f y t he Cont r act i ng Of f i cer  who wi l l  deci de on 
t he number  of  gr ound r ods t o add.

 3. 1. 18. 2   Gr oundi ng Connect i ons

Make gr oundi ng connect i ons whi ch ar e bur i ed or  ot her wi se nor mal l y 
i naccessi bl e, [  except i ng speci f i cal l y t hose connect i ons f or  whi ch access 
f or  per i odi c t est i ng i s r equi r ed, ]  by exot her mi c wel d or  compr essi on 
connect or .

a.   Make exot her mi c wel ds st r i ct l y i n accor dance wi t h t he wel d 
manuf act ur er ' s wr i t t en r ecommendat i ons.   Wel ds whi ch ar e " puf f ed up"  
or  whi ch show convex sur f aces i ndi cat i ng i mpr oper  c l eani ng ar e not  
accept abl e.   Mechani cal  connect or s ar e not  r equi r ed at  exot her mi c 
wel ds.

b.   Make compr essi on connect i ons usi ng a hydr aul i c compr essi on t ool  t o 
pr ovi de t he cor r ect  c i r cumf er ent i al  pr essur e.   Pr ovi de t ool s and di es 
as r ecommended by t he manuf act ur er .   Use an embossi ng di e code or  
ot her  st andar d met hod t o pr ovi de vi s i bl e i ndi cat i on t hat  a connect or  
has been adequat el y compr essed on t he gr ound wi r e.

3. 1. 18. 3   Gr ound Bus

Pr ovi de a copper  gr ound bus i n t he el ect r i cal  equi pment  r ooms as 
i ndi cat ed.  Noncur r ent - car r y i ng met al  par t s of [  t r ansf or mer  neut r al s and 
ot her  el ect r i cal ] [  el ect r i cal ]  equi pment :   ef f ect i vel y gr ounded by bondi ng 
t o t he gr ound bus.   Bond t he gr ound bus t o bot h t he ent r ance gr ound,  and 
t o a gr ound r od or  r ods as speci f i ed above havi ng t he upper  ends 
t er mi nat i ng appr oxi mat el y 100 mm above t he f l oor .   Make connect i ons and 
spl i ces of  t he br azed,  wel ded,  bol t ed,  or  pr essur e- connect or  t ype,  except  
use pr essur e connect or s or  bol t ed connect i ons f or  connect i ons t o r emovabl e 
equi pment . [   For  r ai sed f l oor  equi pment  r ooms i n comput er  and dat a 
pr ocessi ng cent er s,  pr ovi de a mi ni mum of  4,  one at  each cor ner ,  gr ound 
buses connect ed t o t he bui l di ng gr oundi ng syst em.   Use bol t ed connect i ons 
i n l i eu of  t her mowel d,  so t hey can be changed as r equi r ed by addi t i ons 
and/ or  al t er at i ons. ]

3. 1. 18. 4   Resi st ance

Maxi mum r esi st ance- t o- gr ound of  gr oundi ng syst em:   do not  exceed[  
5] [ _____]  ohms under  dr y condi t i ons.   Wher e r esi st ance obt ai ned exceeds[  
5] [ _____]  ohms,  cont act  Cont r act i ng Of f i cer  f or  f ur t her  i nst r uct i ons.

3. 1. 18. 5   Tel ecommuni cat i ons Syst em

Pr ovi de t el ecommuni cat i ons gr oundi ng i n accor dance wi t h t he f ol l owi ng:
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a.   Tel ecommuni cat i ons Gr oundi ng Busbar s:   Pr ovi de a t el ecommuni cat i ons 
mai n gr oundi ng busbar  ( TMGB)  i n t he t el ecommuni cat i ons ent r ance 
f aci l i t y .   I nst al l  t he TMGB as cl ose t o t he el ect r i cal  ser vi ce 
ent r ance gr oundi ng connect i on as pr act i cabl e. [   Pr ovi de a 
t el ecommuni cat i ons gr oundi ng busbar  ( TGB)  i n al l  ot her  
t el ecommuni cat i ons r ooms and t el ecommuni cat i ons equi pment  r ooms.   
I nst al l  t he TGB as cl ose t o t he t el ecommuni cat i ons r oom panel boar d as 
pr act i cabl e,  when equi pped.   Wher e a panel boar d f or  t el ecommuni cat i ons 
equi pment  i s not  i nst al l ed i n t he t el ecommuni cat i ons r oom,  l ocat e t he 
TGB near  t he backbone cabl i ng and associ at ed t er mi nat i ons.  I n 
addi t i on,  l ocat e t he TGB t o pr ovi de f or  t he shor t est  and st r ai ght est  
r out i ng of  t he gr oundi ng conduct or s.   Wher e a panel boar d f or  
t el ecommuni cat i ons equi pment  i s l ocat ed wi t hi n t he same r oom or  space 
as a TGB,  bond t hat  panel boar d’ s al t er nat i ng cur r ent  equi pment  gr ound 
( ACEG)  bus ( when equi pped)  or  t he panel boar d encl osur e t o t he TGB. ]   
I nst al l  t el ecommuni cat i ons gr oundi ng busbar s t o mai nt ai n c l ear ances as 
r equi r ed and i nsul at ed f r om i t s suppor t .   A mi ni mum of  50 mm 
separ at i on f r om t he wal l  i s  r ecommended t o al l ow access t o t he r ear  of  
t he busbar  and adj ust  t he mount i ng hei ght  t o accommodat e over head or  
under f l oor  cabl e r out i ng.

b.   Tel ecommuni cat i ons Bondi ng Conduct or s:   Pr ovi de mai n 
t el ecommuni cat i ons ser vi ce equi pment  gr ound consi st i ng of  separ at e 
bondi ng conduct or  f or  t el ecommuni cat i ons,  bet ween t he TMGB and r eadi l y 
accessi bl e gr oundi ng connect i on of  t he el ect r i cal  ser vi ce.   Gr oundi ng 
and bondi ng conduct or s shoul d not  be pl aced i n f er r ous met al l i c  
condui t .   I f  i t  i s  necessar y t o pl ace gr oundi ng and bondi ng conduct or s 
i n f er r ous met al l i c  condui t  t hat  exceeds 1 m i n l engt h,  bond t he 
conduct or s t o each end of  t he condui t  usi ng a gr oundi ng bushi ng or  a 
14 sqmm conduct or ,  mi ni mum. [   Pr ovi de a t el ecommuni cat i ons bondi ng 
backbone ( TBB)  t hat  or i gi nat es at  t he TMGB ext ends t hr oughout  t he 
bui l di ng usi ng t he t el ecommuni cat i ons backbone pat hways,  and connect s 
t o t he TGBs i n al l  t el ecommuni cat i ons r ooms and equi pment  r ooms.   
I nst al l  t he TBB conduct or s such t hat  t hey ar e pr ot ect ed f r om physi cal  
and mechani cal  damage.   The TBB conduct or s shoul d be i nst al l ed wi t hout  
spl i ces and r out ed i n t he shor t est  possi bl e st r ai ght - l i ne pat h.   Make 
t he bondi ng conduct or  bet ween a TBB and a TGB cont i nuous.   Wher e 
spl i ces ar e necessar y,  t he number  of  spl i ces shoul d be a mi ni mum.   
Make t he spl i ces accessi bl e and l ocat ed i n t el ecommuni cat i ons spaces.   
Connect  j oi ned segment s of  a TBB usi ng exot her mi c wel di ng,  
i r r ever si bl e compr essi on- t ype connect or s,  or  equi val ent .   I nst al l  al l  
j oi nt s t o be adequat el y suppor t ed and pr ot ect ed f r om damage.   Whenever  
t wo or  mor e TBBs ar e used wi t hi n a mul t i st or y bui l di ng,  bond t he TBBs 
t oget her  wi t h a gr oundi ng equal i zer  ( GE)  at  t he t op f l oor  and at  a 
mi ni mum of  ever y t hi r d f l oor  i n bet ween.   Do not  connect  t he TBB and 
GE t o t he pat hway gr ound,  except  at  t he TMGB or  t he TGB. ]

c.   Tel ecommuni cat i ons Gr oundi ng Connect i ons:   Tel ecommuni cat i ons 
gr oundi ng connect i ons t o t he TMGB[  or  TGB] :   ut i l i ze l i s t ed 
compr essi on t wo- hol e l ugs,  exot her mi c wel di ng,  sui t abl e and equi val ent  
one hol e non- t wi st i ng l ugs,  or  ot her  i r r ever si bl e compr essi on t ype 
connect i ons.   Bond al l  met al l i c  pat hways,  cabi net s,  and r acks f or  
t el ecommuni cat i ons cabl i ng and i nt er connect i ng har dwar e l ocat ed wi t hi n 
t he same r oom or  space as t he TMGB[  or  TGB]  t o t he TMGB[  or  TGB 
r espect i vel y] .   I n a met al  f r ame ( st r uct ur al  st eel )  bui l di ng,  wher e 
t he st eel  f r amewor k i s r eadi l y accessi bl e wi t hi n t he r oom;  bond each 
TMGB[  and TGB]  t o t he ver t i cal  st eel  met al  f r ame usi ng a mi ni mum 14 
sqmm conduct or .   Wher e t he met al  f r ame i s ext er nal  t o t he r oom and 
r eadi l y accessi bl e,  bond t he met al  f r ame t o t he TGB or  TMGB wi t h a 
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mi ni mum 14 sqmm conduct or .   When pr act i cabl e because of  shor t er  
di st ances and,  wher e hor i zont al  st eel  member s ar e per manent l y 
el ect r i cal l y bonded t o ver t i cal  col umn member s,  t he TGB may be bonded 
t o t hese hor i zont al  member s i n l i eu of  t he ver t i cal  col umn member s.   
Al l  connect or s used f or  bondi ng t o t he met al  f r ame of  a bui l di ng must  
be l i s t ed f or  t he i nt ended pur pose.

3. 1. 19   Equi pment  Connect i ons

Pr ovi de power  wi r i ng f or  t he connect i on of  mot or s and cont r ol  equi pment  
under  t hi s sect i on of  t he speci f i cat i on.   Except  as ot her wi se speci f i cal l y 
not ed or  speci f i ed,  aut omat i c cont r ol  wi r i ng,  cont r ol  devi ces,  and 
pr ot ect i ve devi ces wi t hi n t he cont r ol  c i r cui t r y ar e not  i ncl uded i n t hi s 
sect i on of  t he speci f i cat i ons and ar e pr ovi ded under  t he sect i on 
speci f y i ng t he associ at ed equi pment .

3. 1. 20   El evat or

 Pr ovi de ci r cui t  t o l i ne t er mi nal s of  el evat or  cont r ol l er ,  and di sconnect  
swi t ch on l i ne s i de of  cont r ol l er ,  out l et  f or  cont r ol  power ,  out l et  
r ecept acl e and wor k l i ght  at  mi dhei ght  of  el evat or  shaf t ,  and wor k l i ght  
and out l et  r ecept acl e i n el evat or  pi t .

[ 3. 1. 21   Gover nment - Fur ni shed Equi pment

Cont r act or [  r ough- i n f or  Gover nment - f ur ni shed equi pment ] [  make connect i ons 
t o Gover nment - f ur ni shed equi pment ]  t o make equi pment  oper at e as i nt ended,  
i ncl udi ng pr ovi di ng mi scel l aneous i t ems such as pl ugs,  r ecept acl es,  wi r e,  
cabl e,  condui t ,  f l exi bl e condui t ,  and out l et  boxes or  f i t t i ngs.

] 3. 1. 22   Repai r  of  Exi st i ng Wor k

Per f or m r epai r  of  exi st i ng wor k[ ,  demol i t i on,  and modi f i cat i on of  exi st i ng 
el ect r i cal  di st r i but i on syst ems]  as f ol l ows:

3. 1. 22. 1   Wor kmanshi p

Lay out  wor k i n advance.   Exer ci se car e wher e cut t i ng,  channel i ng,  
chasi ng,  or  dr i l l i ng of  f l oor s,  wal l s,  par t i t i ons,  cei l i ngs,  or  ot her  
sur f aces i s necessar y f or  pr oper  i nst al l at i on,  suppor t ,  or  anchor age of  
condui t ,  r aceways,  or  ot her  el ect r i cal  wor k.   Repai r  damage t o bui l di ngs,  
pi pi ng,  and equi pment  usi ng ski l l ed cr af t smen of  t r ades i nvol ved.

3. 1. 22. 2   Exi st i ng Conceal ed Wi r i ng t o be Removed

Di sconnect  exi st i ng conceal ed wi r i ng t o be r emoved f r om i t s sour ce.   
Remove conduct or s;  cut  condui t  f l ush wi t h f l oor ,  under si de of  f l oor ,  and 
t hr ough wal l s;  and seal  openi ngs.

[ 3. 1. 22. 3   Removal  of  Exi st i ng El ect r i cal  Di st r i but i on Syst em

Removal  of  exi st i ng el ect r i cal  di st r i but i on syst em equi pment  i ncl udes 
equi pment ' s associ at ed wi r i ng,  i ncl udi ng conduct or s,  cabl es,  exposed 
condui t ,  sur f ace met al  r aceways,  boxes,  and f i t t i ngs, [  back t o equi pment ' s 
power  sour ce]  as i ndi cat ed.

] [ 3. 1. 22. 4   Cont i nuat i on of  Ser vi ce

Mai nt ai n cont i nui t y of  exi st i ng c i r cui t s of  equi pment  t o r emai n.   Mai nt ai n 
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exi st i ng c i r cui t s of  equi pment  ener gi zed.   Rest or e c i r cui t s wi r i ng and 
power  whi ch ar e t o r emai n but  wer e di st ur bed dur i ng demol i t i on back t o 
or i gi nal  condi t i on.

] [ 3. 1. 23   Wat t hour  Met er s

JI S C 1210.

] 3. 1. 24   Sur ge Pr ot ect i ve Devi ces

Connect  t he sur ge pr ot ect i ve devi ces i n par al l el  t o t he power  sour ce,  
keepi ng t he conduct or s as shor t  and st r ai ght  as pr act i cal l y possi bl e.   
Maxi mum al l owed l ead l engt h i s 900 mm.

3. 2   FI ELD FABRI CATED NAMEPLATE MOUNTI NG

Pr ovi de number ,  l ocat i on,  and l et t er  desi gnat i on of  namepl at es as 
i ndi cat ed.   Fast en namepl at es t o t he devi ce wi t h a mi ni mum of  t wo 
sheet - met al  scr ews or  t wo r i vet s.

3. 3   WARNI NG SI GN MOUNTI NG

Pr ovi de t he number  of  s i gns r equi r ed t o be r eadabl e f r om each accessi bl e 
s i de.   Space t he si gns i n accor dance wi t h NFPA 70E.

3. 4   FI ELD APPLI ED PAI NTI NG

Pai nt  el ect r i cal  equi pment  as r equi r ed t o mat ch f i ni sh of  adj acent  
sur f aces or  t o meet  t he i ndi cat ed or  speci f i ed saf et y cr i t er i a.   
[ Pai nt i ng:   as speci f i ed i n Sect i on 09 90 00 PAI NTS AND COATI NGS. ] [ Wher e 
f i el d pai nt i ng of  encl osur es f or  panel boar ds,  l oad cent er s or  t he l i ke i s 
speci f i ed t o mat ch adj acent  sur f aces,  t o cor r ect  damage t o t he 
manuf act ur er ' s f act or y appl i ed coat i ngs,  or  t o meet  t he i ndi cat ed or  
speci f i ed saf et y cr i t er i a,  pr ovi de manuf act ur er ' s r ecommended coat i ngs and 
appl y i n accor dance t o manuf act ur er ' s i nst r uct i ons. ]

3. 5   FI ELD QUALI TY CONTROL

Fur ni sh t est  equi pment  and per sonnel  and submi t  wr i t t en copi es of  t est  
r esul t s.   Gi ve Cont r act i ng Of f i cer [  5] [ _____]  wor ki ng days not i ce pr i or  
t o[  each] [ _____]  t est [ s] .

3. 5. 1   Devi ces Subj ect  t o Manual  Oper at i on

Oper at e each devi ce subj ect  t o manual  oper at i on at  l east  f i ve t i mes,  
demonst r at i ng sat i sf act or y oper at i on each t i me.

3. 5. 2   600- Vol t  Wi r i ng Test

Test  wi r i ng r at ed 600 vol t  and l ess t o ver i f y t hat  no shor t  c i r cui t s or  
acci dent al  gr ounds exi st .   Per f or m i nsul at i on r esi st ance t est s on wi r i ng 
14 sqmm and l ar ger  di amet er  usi ng i nst r ument  whi ch appl i es vol t age of  
1, 000 vol t s DC f or  600 vol t  r at ed wi r i ng and 500 vol t s DC f or  300 vol t
r at ed wi r i ng t o pr ovi de di r ect  r eadi ng of  r esi st ance.  Al l
exi st i ng wi r i ng t o be r eused shal l  al so be t est ed.    

3. 5. 3   Tr ansf or mer  Test s

Per f or m t he st andar d,  not  opt i onal ,  t est s i n accor dance wi t h t he 
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I nspect i on and Test  Pr ocedur es f or  t r ansf or mer s,  dr y t ype,  ai r - cool ed,  600 
vol t  and bel ow;  as speci f i ed i n Denki  Hoan Kyoukai  and MLI T DSKKS.   
Measur e pr i mar y and secondar y vol t ages f or  pr oper  t ap set t i ngs.   Test s 
need not  be per f or med by a r ecogni zed i ndependent  t est i ng f i r m or  
i ndependent  el ect r i cal  consul t i ng f i r m.

3. 5. 4   Gr ound- Faul t  Recept acl e Test

[ Test  gr ound- f aul t  r ecept acl es wi t h a " l oad"  ( such as a pl ug i n l i ght )  t o 
ver i f y t hat  t he " l i ne"  and " l oad"  l eads ar e not  r ever sed. ] [ Test  RCBO 
ci r cui t  br eaker s i n accor dance wi t h JI S C 8222,  Annex G. ]

3. 5. 5   Gr oundi ng Syst em Test

Test  gr oundi ng syst em t o ensur e cont i nui t y,  and t hat  r esi st ance t o gr ound 
i s not  excessi ve.   Test  each gr ound r od f or  r esi st ance t o gr ound bef or e 
maki ng connect i ons t o r od;  t i e gr oundi ng syst em t oget her  and t est  f or  
r esi st ance t o gr ound.   Make r esi st ance measur ement s i n dr y weat her ,  not  
ear l i er  t han 48 hour s af t er  r ai nf al l .   Submi t  wr i t t en r esul t s of  each t est  
t o Cont r act i ng Of f i cer ,  and i ndi cat e l ocat i on of  r ods as wel l  as 
r esi st ance and soi l  condi t i ons at  t i me measur ement s wer e made.

[ 3. 5. 6   Wat t hour  Met er

a.   Vi sual  and mechani cal  i nspect i on

( 1)   Exami ne f or  br oken par t s,  shi ppi ng damage,  and t i ght ness of  
connect i ons.

( 2)   Ver i f y t hat  met er  t ype,  scal es,  and connect i ons ar e i n accor dance 
wi t h appr oved shop dr awi ngs.  

b.   El ect r i cal  t est s

( 1)   Det er mi ne accur acy of  met er .

( 2)   Cal i br at e wat t hour  met er s t o one- hal f  per cent .

( 3)   Ver i f y t hat  cor r ect  mul t i pl i er  has been pl aced on f ace of  met er ,  
wher e appl i cabl e.

] 3. 5. 7   Phase Rot at i on Test

Per f or m phase r ot at i on t est  t o ensur e pr oper  r ot at i on of  ser vi ce power  
pr i or  t o oper at i on of  new or  r ei nst al l ed equi pment  usi ng a phase r ot at i on 
met er .   Fol l ow t he met er  manual  di r ect i ons per f or mi ng t he t est .

        - -  End of  Sect i on - -
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SECTI ON 26 23 00

LOW- VOLTAGE SWI TCHGEAR
05/ 15

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o i n t he t ext  by t he 
basi c desi gnat i on onl y.  Cont r act or  may subst i t ut e compat i bl e Japan 
I ndust r i al  St andar d ( JI S)  or  Japan El ect r i cal  Saf et y I nspect i on 
Associ at i ons f or  non- Japanese st andar ds,  as appr oved by t he Cont r act i ng 
Of f i cer ' s r epr esent at i ve.

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENGI NEERS ( I EEE)

I EEE C2 ( 2023)  Nat i onal  El ect r i cal  Saf et y Code

ELECTRI CAL SAFETY I NSPECTI ON ASSOCI ATI ONS

Denki  Hoan Kyoukai Japan St andar d f or  Accept ance Test i ng and 
I nspect i ons

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S B 1048 ( 2007)  Fast ener s -  Hot  Di p Gal vani zed 
Coat i ngs

JI S C 0365 ( 2007)  Pr ot ect i on Agai nst  El ect r i c Shock -  
Common Aspect s f or  I nst al l at i on and 
Equi pment

JI S C 1210 ( 1979)  Gener al  Rul es f or  El ect r i c i t y Met er s

JI S C 1731- 1 ( 1998)  I nst r ument  Tr ansf or mer s f or  Test i ng 
Pur pose and Used wi t h Gener al  I nst r ument  
Par t  1:   Cur r ent  Tr ansf or mer

JI S C 2110- 1 ( 2016)  Sol i d el ect r i cal  i nsul at i on 
mat er i al s- Test  met hods f or  st r engt h of  
di el ect r i c br eakdown- Par t  1:  Test s by 
appl y i ng commer ci al  f r equency al t er nat i ng 
vol t age

JI S C 5381- 11 ( 2014;  R 2019)  Low- vol t age sur ge 
pr ot ect i ve devi ces - -  Par t  11:  Sur ge 
pr ot ect i ve devi ces connect ed t o 
l ow- vol t age power  syst ems - -  Requi r ement s 
and t est  met hods

JI S C 8201- 1 ( 2020)  Low- vol t age swi t chgear  and cont r ol  
uni t - Par t  1:  Gener al  r ul es

JI S C 8201- 2- 1 ( 2021)  Low- Vol t age Swi t chgear  and Cont r ol  
Gear  -  Par t  2- 1:  Ci r cui t - Br eaker s
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JI S C 8201- 2- 2 ( 2021)  Low- Vol t age Swi t chgear  And Cont r ol  
Gear  -  Par t  2- 2:  Ci r cui t - Br eaker s 
I ncor por at i ng Resi dual  Cur r ent  Pr ot ect i on

JI S C 8462- 1 ( 2021)  Boxes and encl osur es f or  el ect r i cal  
accessor i es f or  househol d and si mi l ar  
f i xed el ect r i cal  i nst al l at i ons - -  Par t  1:  
Gener al  r equi r ement s

JI S C 8480 ( R2020)  Box- Type Swi t chgear  Assembl i es f or  
Low- Vol t age Di st r i but i on Pur pose

JI S C 60364- 5- 54 ( 2006;  R 2015)  Bui l di ng El ect r i cal  
Equi pment - Par t  5- 54:  Sel ect i on Of  
El ect r i cal  Equi pment  and 
Cont r uct i on- Gr oundi ng Equi pment ,  
Pr ot ect i ve Conduct or  and Pr ot ect i ve 
Bondi ng Conduct or

JI S C 60364- 6 ( 2010;  R 2019)  Low- vol t age el ect r i cal  
i nst al l at i ons - -  Par t  6:  Ver i f i cat i on

JI S C 61558- 1 ( 2019)  Saf et y of  t r ansf or mer s,  r eact or s,  
power  suppl y uni t s and combi nat i ons 
t her eof  - -  Par t  1:  Gener al  r equi r ement s 
and t est s

JI S C 61000- 4- 5 ( 2018)  El ect r omagnet i c compat i bi l i t y- Par t  
4- 5:  Test  and measur ement  t echni ques-  
Sur ge i mmuni t y t est

JI S K 6911 ( 2006;  R 2021)  Ther moset t i ng pl ast i c 
gener al  t est  met hod

JI S K 6912 ( 1995;  R 2006)  Lami nat ed Ther moset t i ng 
Sheet s

JI S G 3352 ( 2014)  Deck Pl at e

JI S G 4304 ( 2021)  Hot - Rol l ed St ai nl ess St eel  Pl at e,  
Sheet  and St r i p

JI S H 8641 ( 2021)  Hot  Di p Gal vani zed Coat i ngs

JI S Z 2371 ( 2015)  Met hods of  Sal t  Spr ay Test i ng

JI S Z 9101 ( 2018)  Gr aphi cal  symbol s - -  Saf et y col our s 
and saf et y s i gns - -  Par t  1:  Desi gn 
pr i nci pl es f or  saf et y s i gns and saf et y 
mar ki ngs

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70E ( 2024)  St andar d f or  El ect r i cal  Saf et y i n 
t he Wor kpl ace

1. 2   RELATED REQUI REMENTS

Sect i on 26 08 00 APPARATUS I NSPECTI ON AND TESTI NG appl i es t o t hi s sect i on,  

SECTI ON 26 23 00  Page 2



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

wi t h t he addi t i ons and modi f i cat i ons speci f i ed her ei n.

1. 3   DEFI NI TI ONS

Unl ess ot her wi se speci f i ed or  i ndi cat ed,  el ect r i cal  and el ect r oni cs t er ms 
used i n t hese speci f i cat i ons,  and on t he dr awi ngs,  ar e as def i ned.

1. 4   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e [ f or  Cont r act or  QC 
appr oval . ] [ f or  i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng t he 
" G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  f or  
t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29,  SUSTAI NABI TY 
REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 01 33 00 
SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Swi t chgear  Dr awi ngs;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

Swi t chgear ;  G[ ,  [ _____] ]

SD- 06 Test  Repor t s

Accept ance Checks and Test s;  

SD- 10 Oper at i on and Mai nt enance Dat a

Swi t chgear  Oper at i on and Mai nt enance,  Dat a Package 5;  

SD- 11 Cl oseout  Submi t t al s

Assembl ed Oper at i on and Mai nt enance Manual s;

Equi pment  Test  Schedul e;  

[ Request  f or  Set t i ngs;  

] [ Requi r ed Set t i ngs;  
]
[ Ser vi ce Ent r ance Avai l abl e Faul t  Cur r ent  Label ;  

] 1. 5   QUALI TY ASSURANCE

1. 5. 1   Pr oduct  Dat a

I ncl ude manuf act ur er ' s i nf or mat i on on each submi t t al  f or  each component ,  
devi ce and accessor y pr ovi ded wi t h t he swi t chgear  i ncl udi ng:

a.   Ci r cui t  br eaker  t ype,  i nt er r upt i ng r at i ng,  and t r i p devi ces,  i ncl udi ng 
avai l abl e set t i ngs.

b.   Manuf act ur er ' s i nst r uct i on manual s and publ i shed t i me- cur r ent  cur ves 
( i n el ect r oni c f or mat )  of  t he mai n secondar y br eaker  and l ar gest  
secondar y f eeder  devi ce.
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1. 5. 2   Swi t chgear  Dr awi ngs

I ncl ude wi r i ng di agr ams and i nst al l at i on det ai l s of  equi pment  i ndi cat i ng 
pr oposed l ocat i on,  l ayout  and ar r angement ,  cont r ol  panel s,  accessor i es,  
pi pi ng,  duct wor k,  and ot her  i t ems t hat  must  be shown t o ensur e a 
coor di nat ed i nst al l at i on.   I dent i f y c i r cui t  t er mi nal s on wi r i ng di agr ams 
and i ndi cat e t he i nt er nal  wi r i ng f or  each i t em of  equi pment  and t he 
i nt er connect i on bet ween each i t em of  equi pment .   I ndi cat e on t he dr awi ngs 
adequat e c l ear ance f or  oper at i on,  mai nt enance,  and r epl acement  of  
oper at i ng equi pment  devi ces.   I ncl ude t he namepl at e dat a,  s i ze,  and 
capaci t y on submi t t al .   Al so i ncl ude appl i cabl e f eder al ,  mi l i t ar y,  
i ndust r y,  and t echni cal  soci et y publ i cat i on r ef er ences on submi t t al s.   
I ncl ude t he f ol l owi ng:

a.   One- l i ne di agr am i ncl udi ng br eaker s[ ,  f uses] [ ,  cur r ent  t r ansf or mer s,  
and met er s] .

b.   Out l i ne dr awi ngs i ncl udi ng f r ont  el evat i on,  sect i on v i ews,  f oot pr i nt ,  
and over al l  di mensi ons.

c.   Bus conf i gur at i on i ncl udi ng di mensi ons and amper e r at i ngs of  bus bar s.

d.   Mar ki ngs and NEMA namepl at e dat a[ ,  i ncl udi ng f use i nf or mat i on 
( manuf act ur er ' s name,  cat al og number ,  and r at i ngs) ] .

e.   Ci r cui t  br eaker  t ype,  i nt er r upt i ng r at i ng,  and t r i p devi ces,  i ncl udi ng 
avai l abl e set t i ngs.

f .   Wi r i ng di agr ams and el ement ar y di agr ams wi t h t er mi nal s i dent i f i ed,  and 
i ndi cat i ng pr ewi r ed i nt er connect i ons bet ween i t ems of  equi pment  and 
t he i nt er connect i on bet ween t he i t ems.

g.   Manuf act ur er ' s i nst r uct i on manual s and publ i shed t i me- cur r ent  cur ves 
( i n el ect r oni c f or mat )  of  t he mai n secondar y br eaker  and l ar gest  
secondar y f eeder  devi ce.   Use t hi s i nf or mat i on ( desi gner  of  r ecor d)  t o 
pr ovi de br eaker  set t i ngs t hat  ensur es pr ot ect i on and coor di nat i on ar e 
achi eved.   [ For  Navy i nst al l at i ons,  pr ovi de el ect r oni c f or mat  cur ves 
usi ng SKM' s Power  Tool s f or  Wi ndows devi ce l i br ar y el ect r oni c f or mat  
or  EasyPower  devi ce l i br ar y f or mat  dependi ng on i nst al l at i on model i ng 
sof t war e r equi r ement s. ]

[ h.   Pr ovi s i ons f or  f ut ur e expansi on by addi ng swi t chgear  sect i ons.

] 1. 5. 3   Regul at or y Requi r ement s

I n each of  t he publ i cat i ons r ef er r ed t o her ei n,  consi der  t he advi sor y 
pr ovi s i ons t o be mandat or y,  as t hough t he wor d,  " shal l "  or  " must "  had been 
subst i t ut ed f or  " shoul d"  wher ever  i t  appear s.   I nt er pr et  r ef er ences i n 
t hese publ i cat i ons t o t he " aut hor i t y havi ng j ur i sdi ct i on, "  or  wor ds of  
s i mi l ar  meani ng,  t o mean t he Cont r act i ng Of f i cer .   Pr ovi de equi pment ,  
mat er i al s,  i nst al l at i on,  and wor kmanshi p i n accor dance wi t h t he mandat or y 
and advi sor y pr ovi s i ons of  appl i cabl e codes and st andar ds unl ess mor e 
st r i ngent  r equi r ement s ar e speci f i ed or  i ndi cat ed.

1. 5. 4   St andar d Pr oduct s

Pr ovi de mat er i al s and equi pment  t hat  ar e pr oduct s of  manuf act ur er s 
r egul ar l y engaged i n t he pr oduct i on of  such pr oduct s whi ch ar e of  equal  
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mat er i al ,  desi gn and wor kmanshi p,  and:

a.   Have been i n sat i sf act or y commer ci al  or  i ndust r i al  use f or  2 year s 
pr i or  t o bi d openi ng i ncl udi ng appl i cat i ons of  equi pment  and mat er i al s 
under  s i mi l ar  c i r cumst ances and of  s i mi l ar  s i ze.

b.   Have been on sal e on t he commer ci al  mar ket  t hr ough adver t i sement s,  
manuf act ur er s '  cat al ogs,  or  br ochur es dur i ng t he 2- year  per i od.

c.   Wher e t wo or  mor e i t ems of  t he same cl ass of  equi pment  ar e r equi r ed,  
pr ovi de pr oduct s of  a s i ngl e manuf act ur er ;  however ,  t he component  
par t s of  t he i t em need not  be t he pr oduct s of  t he same manuf act ur er  
unl ess st at ed i n t hi s sect i on.

1. 5. 4. 1   Al t er nat i ve Qual i f i cat i ons

Pr oduct s havi ng l ess t han a 2- year  f i el d ser vi ce r ecor d wi l l  be accept abl e 
i f  a cer t i f i ed r ecor d of  sat i sf act or y f i el d oper at i on f or  not  l ess t han 
6000 hour s,  excl usi ve of  t he manuf act ur er s '  f act or y or  l abor at or y t est s,  
i s  f ur ni shed.

1. 5. 4. 2   Mat er i al  and Equi pment  Manuf act ur i ng Dat e

Pr oduct s manuf act ur ed mor e t han 1 year  pr i or  t o dat e of  del i ver y t o s i t e 
ar e not  accept abl e.

1. 6   MAI NTENANCE

1. 6. 1   Swi t chgear  Oper at i on and Mai nt enance Dat a

Submi t  Oper at i on and Mai nt enance Manual s i n accor dance wi t h Sect i on 
01 78 23 OPERATI ON AND MAI NTENANCE DATA.

1. 6. 2   Assembl ed Oper at i on and Mai nt enance Manual s

Assembl e and secur el y bi nd manual s i n dur abl e,  har d cover ed,  wat er  
r esi st ant  bi nder s.   Assembl e and i ndex t he manual s i n t he f ol l owi ng or der  
wi t h a t abl e of  cont ent s:

a.   Manuf act ur er ' s O&M i nf or mat i on r equi r ed by t he par agr aph SD- 10,  
OPERATI ON AND MAI NTENANCE DATA.

b.   Cat al og dat a r equi r ed by t he par agr aph SD- 03,  PRODUCT DATA.

c.   Dr awi ngs r equi r ed by t he par agr aph SD- 02,  SHOP DRAWI NGS.

d.   Pr i ces f or  spar e par t s and suppl y l i s t .

[ e.   I nf or mat i on on met er i ng.

] f .   Desi gn t est  r epor t s.

g.   Pr oduct i on t est  r epor t s.

1. 7   WARRANTY

Pr ovi de equi pment  i t ems t hat  ar e suppor t ed by ser vi ce or gani zat i ons 
r easonabl y conveni ent  t o t he equi pment  i nst al l at i on i n or der  t o r ender  
sat i sf act or y ser vi ce t o t he equi pment  on a r egul ar  and emer gency basi s 
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dur i ng t he war r ant y per i od of  t he cont r act .

PART 2   PRODUCTS

2. 1   PRODUCT COORDI NATI ON

Pr oduct s and mat er i al s not  consi der ed t o be swi t chgear  and r el at ed 
accessor i es ar e speci f i ed i n Sect i on 33 71 02 UNDERGROUND ELECTRI CAL 
DI STRI BUTI ON,  and Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM.

2. 2   SWI TCHGEAR

JI S C 8201- 1.

2. 2. 1   Rat i ngs

Pr ovi de equi pment  wi t h t he f ol l owi ng r at i ngs:

a.   Vol t age r at i ng:   
[ 480Y/ 277] [ 440/ 254] [ 420/ 242] [ 208Y/ 120] [ 220] [ 210Y/ 105] [ _____]  vol t s AC,  
[ 50] [ 60]  her t z,  [ 3] [ 4] - wi r e [ t hr ee- phase,  [ 3] [ 4] - wi r e] [ as i ndi cat ed] .

b.   Cont i nuous cur r ent  r at i ng of  t he mai n bus:   [ _____ amper es] [ as 
i ndi cat ed] .  

c.   Shor t - c i r cui t  cur r ent  r at i ng:   [ _____ r ms symmet r i cal  amper es] [ as 
i ndi cat ed] .

d.   UL l i s t ed and l abel ed[  f or  i t s  i nt ended use] [  as ser vi ce ent r ance 
equi pment ] .

2. 2. 2   Const r uct i on

Pr ovi de t he f ol l owi ng:

a.   Swi t chgear :   consi st i ng of  ver t i cal  sect i ons bol t ed t oget her  t o f or m a 
r i gi d assembl y and [ r ear ] [ f r ont  and r ear ]  al i gned[  as i ndi cat ed] .

b.   Al l  c i r cui t  br eaker s:   [ f r ont  accessi bl e wi t h r ear  l oad 
connect i ons] [ as i ndi cat ed] .

c.   Compar t ment al i zed swi t chgear :   ver t i cal  i nsul at i ng bar r i er s bet ween 
t he f r ont  devi ce sect i on,  t he mai n bus sect i on,  and t he cabl e 
compar t ment [  wi t h f ul l  f r ont  t o r ear  ver t i cal  i nsul at i ng bar r i er s 
bet ween adj acent  sect i ons] .

d.   Wher e i ndi cat ed,  " space f or  f ut ur e"  or  " space"  means t o i ncl ude al l  
necessar y component s and har dwar e t o be f ul l y equi pped f or  r acki ng i n 
a c i r cui t  br eaker  el ement .

e.   I nsul at i ng bar r i er s:   pr ovi ded i n accor dance wi t h JI S K 6912 6. 35 mm 
mi ni mum t hi ckness.

[ f .   Moi st ur e r esi st ant  coat i ng:   appl i ed t o al l  r ough- cut  edges of  
bar r i er s.  

] [ g.   Swi t chgear :   Ar c- r esi st ant ,  t est ed i n accor dance wi t h manuf act ur er ' s 
r equi r ement s.
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] 2. 2. 2. 1   Encl osur e

Pr ovi de t he f ol l owi ng:

a.   Encl osur e:   [ out door ] [ i ndoor ] [ weat her pr oof ]  I P r at ed [ as i ndi cat ed]   
per  JI S C 8462- 1 [ f abr i cat ed ent i r el y of  12 gauge,  t ype 304 or  304L 
st ai nl ess st eel ]  per  JI S G 4304.

b.   Encl osur e:   bol t ed t oget her  wi t h r emovabl e bol t - on s i de and[  hi nged]  
r ear  cover s[ ,  and sl opi ng r oof  downwar d t owar d r ear ] .

[ c.   Fr ont [  and r ear ]  door s:   pr ovi ded wi t h[  st ai nl ess st eel ]  padl ockabl e 
vaul t  handl es wi t h a t hr ee poi nt  cat ch.

] [ d.   Bases,  f r ames and channel s of  encl osur e:   cor r osi on r esi st ant  and 
f abr i cat ed of [   t ype 304 or  304L st ai nl ess st eel ] [  or ] [  gal vani zed 
st eel ] JI S G 4304.

] e.   Base:   i ncl udes any par t  of  encl osur e t hat  i s wi t hi n 75 mm of  concr et e 
pad.

[ f .   Gal vani zed st eel :   coat i ng per  JI S H 8641 and JI S G 3352,  and 
JI S B 1048,  as appl i cabl e.   Gal vani ze af t er  f abr i cat i on wher e 
pr act i cabl e.

] g.   Pai nt  col or :    l i ght  gr ay  over  r ust  i nhi bi t or .

[ h.   Pai nt  coat i ng syst em:   compl y wi t h[  JI S C 8480 f or  gal vani zed st eel ] [  
and] [  JI S Z 2371 f or  st ai nl ess st eel ] .

] [ i .   I nf r ar ed vi ewi ng wi ndows:   i nst al l  t o al l ow t he use of  an i nf r ar ed 
camer a or  t her mal  i mager  di r ect  l i ne of  s i t e t o i nspect  el ect r i cal  
connect i ons wi t hout  r equi r i ng t he openi ng of  panel s and door s.  These 
wi ndows ar e i nt ended t o al l ow t her mogr apher s t he abi l i t y  t o i nspect  
t he el ect r i cal  equi pment  wi t hout  di r ect l y exposi ng t hemsel ves t o l i ve 
el ect r i cal  component s and ener gi zed devi ces.

] 2. 2. 2. 2   Bus Bar s

Pr ovi de t he f ol l owi ng:

a.   Bus bar s:   [ copper  wi t h s i l ver - pl at ed cont act  sur f aces] [  or ] [  al umi num 
wi t h t i n- pl at ed cont act  sur f aces] .

( 1)  Phase bus bar s:   [ uni nsul at ed] [ i nsul at ed wi t h an epoxy f i ni sh 
coat i ng powder  or  i nsul at i ng s l eeve pr ovi di ng a mi ni mum br eakdown 
vol t age i n accor dance wi t h JI S C 2110- 1] .

( 2)  Neut r al  bus:   r at ed [ 100] [ _____]  per cent  of  t he mai n bus 
cont i nuous cur r ent  r at i ng[  as i ndi cat ed] .

b.   Make bus connect i ons and j oi nt s wi t h har dened st eel  bol t s.

c.   Mai n- bus ( t hr ough bus) :   r at ed at  t he f ul l  ampaci t y of  t he mai n 
t hr oughout  t he swi t chgear .

d.   Mi ni mum 6. 35 mm by 50. 8 mm copper  gr ound bus secur ed t o each ver t i cal  
sect i on al ong t he ent i r e l engt h of  t he swi t chgear .
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2. 2. 2. 3   Mai n Sect i on

Pr ovi de t he mai n sect i on consi st i ng of [  mai n l ugs onl y] [  an i ndi v i dual l y 
mount ed] [  ai r  power  c i r cui t  br eaker [  wi t h cur r ent - l i mi t i ng f uses] ] [  and 
ut i l i t y  t r ansf or mer  compar t ment ] .

2. 2. 2. 4   Di st r i but i on Sect i ons

Pr ovi de t he di st r i but i on sect i on[ s]  consi st i ng of [  [ i ndi v i dual l y 
mount ed, ] ] [  ai r  power  c i r cui t  br eaker s[  wi t h cur r ent - l i mi t i ng f uses] ] [  and 
ut i l i t y  t r ansf or mer  compar t ment s]  as i ndi cat ed.  

[ 2. 2. 2. 5   Auxi l i ar y Sect i ons

Pr ovi de auxi l i ar y sect i ons consi st i ng of  i ndi cat ed[  i nst r ument s, ] [  
met er i ng equi pment , ] [  cont r ol  equi pment , ] [  t r ansf or mer , ] [  and] [  cur r ent  
t r ansf or mer  compar t ment s]  as i ndi cat ed.

] [ 2. 2. 2. 6   Handl es

Pr ovi de handl es f or  i ndi v i dual l y mount ed devi ces of  t he same desi gn and 
met hod of  ext er nal  oper at i on.   Label  handl es pr omi nent l y t o i ndi cat e 
devi ce amper e r at i ng,  col or  coded f or  devi ce t ype.   I dent i f y ON- OFF 
i ndi cat i on by handl e posi t i on and by pr omi nent  mar ki ng.

] 2. 2. 3   Pr ot ect i ve Devi ce

Pr ovi de[  mai n and]  br anch pr ot ect i ve devi ces as i ndi cat ed.

Pr ovi de t he f ol l owi ng:

a.   JI S C 8201- 2- 1 and JI S C 8201- 2- 2.  [ 105 Vac] [ 120 Vac] [  el ect r i cal l y] [  
manual l y]  oper at ed,  [ unf used] [ f used] ,  l ow- vol t age power  c i r cui t  
br eaker  wi t h a shor t - c i r cui t  cur r ent  r at i ng[  of  [ _____]  r ms amper es 
symmet r i cal ] [  as i ndi cat ed]  at  [ _____]  vol t s.

b.   Br eaker  f r ame si ze:   [  as i ndi cat ed] [ [ _____]  amper es] .

[ c.   Equi p el ect r i cal l y oper at ed br eaker s wi t h mot or - char ged,  st or ed- ener gy 
c l osi ng mechani sm t o per mi t  r api d and saf e c l osi ng of  t he br eaker  
agai nst  f aul t  cur r ent s wi t hi n t he shor t  t i me r at i ng of  t he br eaker ,  
i ndependent  of  t he oper at or ' s st r engt h or  ef f or t  i n c l osi ng t he handl e.

] 2. 2. 4   El ect r oni c Tr i p Uni t s

Equi p[  mai n and] [  di st r i but i on]  br eaker s[  as i ndi cat ed]  wi t h a sol i d- st at e 
t r i ppi ng syst em consi st i ng of  t hr ee cur r ent  sensor s and a 
mi cr opr ocessor - based t r i p uni t  t hat  pr ovi des t r ue r ms sensi ng adj ust abl e 
t i me- cur r ent  c i r cui t  pr ot ect i on.   I ncl ude t he f ol l owi ng:

a.   Cur r ent  sensor s amper e r at i ng:   [  as i ndi cat ed] [  [ _____]  amper es] [  t he 
same as t he br eaker  f r ame r at i ng] .

b.   Tr i p uni t  amper e r at i ng:   [  as i ndi cat ed] [  [ _____]  amper es] .

[ c.   Gr ound f aul t  pr ot ect i on:   [  as i ndi cat ed] [  zer o sequence sensi ng] [  
r esi dual  t ype sensi ng] .

] [ d.   El ect r oni c t r i p uni t s:   pr ovi de addi t i onal  f eat ur es[  as i ndi cat ed] :
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]
[ ( 1)  [ I ndi cat ed ] Br eaker s:   i ncl ude l ong del ay pi ck- up and t i me 

set t i ngs,  and i ndi cat i on of  cause of  c i r cui t  br eaker  t r i p.

] [ ( 2)  Mai n br eaker s:   i ncl ude[  shor t  del ay pi ck- up and t i me set t i ngs] [  
and] [ ,  i nst ant aneous set t i ngs] [  and] [  gr ound f aul t  set t i ngs] [  as 
i ndi cat ed] .

] [ ( 3)  Di st r i but i on br eaker s:   i ncl ude[  shor t  del ay pi ck- up and t i me 
set t i ngs] [ ,  i nst ant aneous set t i ngs] [ ,  and gr ound f aul t  set t i ngs] [  
as i ndi cat ed] .

] [ ( 4)  [ Mai n ] Br eaker s:   i ncl ude a di gi t al  di spl ay f or  phase and gr ound 
cur r ent .

] [ ( 5)  [ Mai n ] Br eaker s:   i ncl ude a di gi t al  di spl ay f or  wat t s,  var s,  VA,  
kWh,  kvar h,  and kVAh.

] [ ( 6)  [ Mai n ] Br eaker s:   i ncl ude a di gi t al  di spl ay f or  phase vol t age,  and 
per cent  THD vol t age and cur r ent .

] [ ( 7)  [ Mai n ] Br eaker s:   i ncl ude pr ovi s i ons f or  communi cat i on v i a a 
net wor k t wi st ed pai r  cabl e f or  r emot e moni t or i ng and cont r ol .   
Pr ovi de t he f ol l owi ng communi cat i ons pr ot ocol : [ DNP3] [ Modbus] [ I EC 
61850] .

] [ ( 8)  For  el ect r oni c t r i p uni t s t hat  ar e r at ed f or  or  can be adj ust ed t o 
1, 200 amper es or  hi gher ,  pr ovi de ar c ener gy r educt i on capabi l i t y  
wi t h an ener gy- r educi ng mai nt enance swi t ch wi t h l ocal  st at us 
i ndi cat or .

] [ 2. 2. 5   Met er i ng

[ 2. 2. 5. 1   Di gi t al  Met er s

[ JI S C 5381- 11 and JI S C 61000- 4- 5 f or  sur ge wi t hst and.   [ Met er i ng shal l  
be compl i ant  wi t h t he cur r ent  Advanced Met er  Readi ng Syst em ( AMRS)  
speci f i cat i on. ]  Pr ovi de t r ue r ms,  pl us/ mi nus one per cent  accur acy,  
pr ogr ammabl e,  mi cr opr ocessor - based met er  encl osed i n a seal ed case wi t h 
t he f ol l owi ng f eat ur es. ]

[ Pr ovi de met er ( s)  and connect  t he met er ( s)  t o t he exi st i ng Advanced Met er  
I nf r ast r uct ur e Dat a Aqui s i t i on Syst em ( AMI  DAS) .  The cont r act or  shal l  use 
t he exi st i ng gover nment  l apt op comput er s t o conf i gur e t he met er  usi ng 
exi st i ng sof t war e l oaded on t he comput er .   The cont r act or  wi l l  not  be 
al l owed t o modi f y any sof t war e or  add any addi t i onal  sof t war e t o t he 
comput er .   Al t er nat i vel y,  t he gover nment  wi l l  conf i gur e t he met er ( s) ,  
whi ch must  be compat i bl e wi t h t he exi st i ng syst em,  usi ng exi st i ng 
sof t war e.   Cont r act  shal l  i nsur e t hat  t he met er ( s)  wi l l  t r ansmi t  t he 
speci f i ed dat a t o t he DAS.   Met er s shal l  be compat i bl e wi t h t he Base AMI  
DAS per  NAVFAC Far  East  r equi r ement s. ]

a.   Di spl ay capabi l i t y :

[ ( 1)  Mul t i - Funct i on Met er :   Di spl ay a sel ect ed phase t o neut r al  
vol t age,  phase t o phase vol t age,  per cent  phase t o neut r al  vol t age 
THD,  per cent  phase t o phase vol t age THD;  a sel ect ed phase cur r ent ,  
neut r al  cur r ent ,  per cent  phase cur r ent  THD,  per cent  neut r al  
cur r ent ;  sel ect ed t ot al  PF,  kW,  KVA,  kVAR,  FREQ,  kVAh,  kWh.   
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Det ect ed al ar m condi t i ons i ncl ude over / under  cur r ent ,  over / under  
vol t age,  over / under  KVA,  over / under  f r equency,  over / under  sel ect ed 
PF/ kVAR,  vol t age phase r ever sal ,  vol t age i mbal ance,  r ever se power ,  
over  per cent  THD.  I ncl ude a For m C KYZ pul se out put  r el ay on t he 
met er .

] [ ( 2)  Power  Met er :   Di spl ay Wat t s,  VARs,  and sel ect ed KVA/ PF.  Det ect ed 
al ar m condi t i ons i ncl ude over / under  KVA,  over / under  PF,  over / under  
VARs,  over / under  r ever se power .

] [ ( 3)  Vol t  Met er :   Pr ovi de capabi l i t y  t o be sel ect abl e bet ween di spl ay 
of  t he t hr ee phases of  phase t o neut r al  vol t ages and si mul t aneous 
di spl ay of  t he t hr ee phases of  t he phase t o phase vol t ages.   
Det ect ed al ar m condi t i ons i ncl ude over / under  vol t age,  over / under  
vol t age i mbal ance,  over  per cent  THD.

] [ ( 4)  Ammet er :   Di spl ay phase A,  B,  and C cur r ent s.   Det ect ed al ar m 
condi t i ons i ncl ude over / under  cur r ent ,  over  per cent  THD.

] [ ( 5)  Di gi t al  Wat t hour  Met er :   Pr ovi de a s i ngl e sel ect abl e di spl ay f or  
wat t s,  t ot al  k i l owat t  hour s ( kWh)  and wat t  demand ( Wd) .   I ncl ude a 
For m C KYZ pul se out put  r el ay on t he met er .

] b.   Desi gn met er s t o accept [  i nput  f r om st andar d 5A secondar y i nst r ument  
t r ansf or mer s] [  and] [  di r ect  vol t age moni t or i ng r ange t o [ 300] [ 600]  
vol t s,  phase t o phase] .

c.   Pr ovi de pr ogr ammi ng vi a a f r ont  panel  di spl ay and a communi cat i on 
i nt er f ace accessi bl e by a comput er .

d.   Pr ovi de passwor d secur ed pr ogr ammi ng st or ed i n non- vol at i l e EEPROM 
memor y.

e.   Pr ovi de di gi t al  communi cat i ons i n a Modbus [ RTU]  pr ot ocol  v i a a 
[ RS232C] [ RS485]  ser i al  por t [  and an i ndependent l y addr essabl e 
[ RS232C] [ RS485]  ser i al  por t ] .

f .   Pr ovi de met er  t hat  cal cul at es and st or es aver age max/ mi n demand val ues 
wi t h t i me and dat e f or  al l  r eadi ngs based on a user  sel ect abl e s l i di ng 
wi ndow aver agi ng per i od.

g.   Pr ovi de met er  wi t h pr ogr ammabl e hi / l ow set  l i mi t s wi t h t wo dr y cont act  
r el ays when exceedi ng al ar m condi t i ons.

[ h.  Met er  shal l  have t wo- way communi cat i on wi t h t he exi st i ng DAS.  Pr ovi de a 
communi cat i ons i nt er f ace ut i l i z i ng f i ber - opt i c LC connect i on. ]

] [ 2. 2. 5. 2   El ect r oni c Wat t hour  Met er

[ JI S C 1210.   Pr ovi de a swi t chgear  st y l e el ect r oni c pr ogr ammabl e wat t hour  
met er ,  semi - f l ush mount ed,  as i ndi cat ed.   Met er  can be ei t her  pr ogr ammed 
at  t he f act or y or  pr ogr ammed i n t he f i el d.   Tur n f i el d pr ogr ammi ng devi ce 
over  t o t he Cont r act i ng Of f i cer  at  compl et i on of  pr oj ect .   Coor di nat e 
met er  t o syst em r equi r ement s.

a.   Desi gn:   Pr ovi de met er  desi gned f or  use on a 3- phase,  4- wi r e,  
[ 210Y/ 105] [ 208Y/ 120] [ 440Y/ 254] [ 420Y/ 242] [ 480Y/ 277]  vol t  syst em wi t h 3 
cur r ent  t r ansf or mer s.   I ncl ude necessar y KYZ pul se i ni t i at i on har dwar e 
f or  Ener gy Moni t or i ng and Cont r ol  Syst em ( EMCS) .
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b.   Coor di nat i on:   Pr ovi de met er  coor di nat ed wi t h r at i os of  cur r ent  
t r ansf or mer s and t r ansf or mer  secondar y vol t age.

c.   Cl ass:  20.   Accur acy:  pl us or  mi nus 1. 0 per cent .  Fi ni sh:  Cl ass I I .

d.   Ki l owat t - hour  Regi st er :  f i ve di gi t  el ect r oni c pr ogr ammabl e t ype.

e.   Demand Regi st er :

( 1)  Pr ovi de sol i d st at e.

( 2)  Di spl ay act ual  val ues and r eadi ngs of  t he met er ed ci r cui t .   No 
mul t i pl i er s must  be r equi r ed.

( 3)  Demand i nt er val  l engt h:  pr ogr ammed f or  [ 15] [ 30] [ 60]  mi nut es wi t h 
r ol l i ng demand up t o s i x subi nt er val s per  i nt er val .

f .   Met er  f usi ng:  Pr ovi de a f use bl ock mount ed i n t he met er i ng compar t ment  
cont ai ni ng one f use per  phase t o pr ot ect  t he vol t age i nput  t o t he 
wat t hour  met er .   Si ze f uses as r ecommended by t he met er  manuf act ur er .

g.   Pr ovi de met er  wi t h a communi cat i ons por t ,  RS485,  wi t h Modbus RTU 
ser i al  or  Et her net ,  Modbus- TCP communi cat i ons.

JI S C 1731- 1.   Pr ovi de si ngl e r at i o t r ansf or mer s,  [ 50] [ 60]  her t z,  [ _____]  
t o 5- amper e r at i o,  [ _____]  r at i ng f act or ,  wi t h a met er i ng accur acy c l ass 
of  0. 3 t hr ough [ _____] .

[ Pr ovi de a f use bl ock mount ed i n t he met er i ng compar t ment  cont ai ni ng one 
f use per  phase t o pr ot ect  t he vol t age i nput  t o vol t age sensi ng met er s.   
Si ze f uses as r ecommended by t he met er  manuf act ur er .

] ] ] [ 2. 2. 5. 3   Submet er i ng

.   Pr ovi de submet er i ng f or  [ _____]  [ i n accor dance wi t h dr awi ngs] .

] ] [ 2. 2. 6   Tr ansf or mer

Pr ovi de t r ansf or mer  sect i on i n swi t chgear  as i ndi cat ed.   Pr ovi de t he 
t r ansf or mer  and sect i on t hat  i s sui t abl e f or  t he i nst al l at i on.   Pr ovi de a 
t r ansf or mer  conf or mi ng t o t he r equi r ement s of  Sect i on 26 20 00 I NTERI OR 
DI STRI BUTI ON SYSTEM.

] [ 2. 2. 7   Heat er s

Pr ovi de [ 105] [ 120] - vol t  heat er s i n each swi t chgear  sect i on.   Pr ovi de 
heat er s of  suf f i c i ent  capaci t y t o cont r ol  moi st ur e condensat i on i n t he 
sect i on,  250 wat t s mi ni mum,  and cont r ol l ed by a t her most at [  and 
humi di st at ]  l ocat ed i n t he sect i on.   Pr ovi de i ndust r i al  t ype t her most at ,  
hi gh l i mi t ,  t o mai nt ai n sect i ons wi t hi n t he r ange of  15 t o 32 degr ees C. [   
Pr ovi de humi di st at  wi t h a r ange of  30 t o 60 per cent  r el at i ve humi di t y. ]   
Obt ai n suppl y vol t age f or  t he heat er s f r om a cont r ol  power  t r ansf or mer  
wi t hi n t he swi t chgear .   I f  heat er  vol t age i s di f f er ent  t han swi t chgear  
vol t age,  pr ovi de t r ansf or mer  r at ed t o car r y 125 per cent  of  heat er  f ul l  
l oad r at i ng.   Pr ovi de t r ansf or mer  wi t h a 220 degr ees C i nsul at i on syst em 
wi t h a t emper at ur e r i se not  exceedi ng 115 degr ees C and conf or mi ng t o 
JI S C 61558- 1. [   Ener gi ze el ect r i c heat er s i n swi t chgear  assembl i es whi l e 
t he equi pment  i s i n st or age or  i n pl ace pr i or  t o bei ng pl aced i n ser vi ce.   
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Pr ovi de met hod f or  easy connect i on of  heat er  t o ext er nal  power  sour ce.   
Pr ovi de t empor ar y,  r el i abl e ext er nal  power  sour ce i f  commer ci al  power  at  
r at ed vol t age i s not  avai l abl e on si t e. ]

 
] 2. 2. 8   Ter mi nal  Boar ds

Pr ovi de wi t h engr aved pl ast i c t er mi nal  st r i ps and scr ew t ype t er mi nal s f or  
ext er nal  wi r i ng bet ween component s and f or  i nt er nal  wi r i ng bet ween 
r emovabl e assembl i es.   Pr ovi de shor t - c i r cui t i ng t ype t er mi nal  boar ds 
associ at ed wi t h cur r ent  t r ansf or mer .   Ter mi nat e conduct or s f or  cur r ent  
t r ansf or mer s wi t h r i ng- t ongue l ugs.   Pr ovi de t er mi nal  boar d i dent i f i cat i on 
t hat  i s i dent i cal  i n s i mi l ar  uni t s.   Pr ovi de col or  coded ext er nal  wi r i ng 
t hat  i s col or  coded consi st ent l y f or  s i mi l ar  t er mi nal  boar ds.

2. 2. 9   Wi r e Mar ki ng

Mar k cont r ol  and met er i ng conduct or s at  each end.   Pr ovi de f act or y 
i nst al l ed,  whi t e,  pl ast i c t ubi ng,  heat  st amped wi t h bl ack bl ock t ype 
l et t er s on f act or y- i nst al l ed wi r i ng.   On f i el d- i nst al l ed wi r i ng,  pr ovi de 
whi t e,  pr epr i nt ed,  pol yvi nyl  chl or i de ( PVC)  s l eeves,  heat  st amped wi t h 
bl ack bl ock t ype l et t er s.   Pr ovi de a s i ngl e l et t er  or  number  on each 
sl eeve,  el l i pt i cal l y shaped t o secur el y gr i p t he wi r e,  and keyed i n such a 
manner  t o ensur e al i gnment  wi t h adj acent  s l eeves.   Pr ovi de speci f i c  wi r e 
mar ki ngs usi ng t he appr opr i at e combi nat i on of  i ndi v i dual  s l eeves.   
I ndi cat e on each wi r e mar ker  t he devi ce or  equi pment ,  i ncl udi ng speci f i c  
t er mi nal  number  t o whi ch t he r emot e end of  t he wi r e i s at t ached.

2. 3   MANUFACTURER' S NAMEPLATE

Pr ovi de a namepl at e on each i t em of  equi pment  bear i ng t he manuf act ur er ' s 
name,  addr ess,  model  number ,  and ser i al  number  secur el y af f i xed i n a 
conspi cuous pl ace;  t he namepl at e of  t he di st r i but i ng agent  i s not  
accept abl e.   Thi s namepl at e and met hod of  at t achment  may be t he 
manuf act ur er ' s st andar d i f  i t  cont ai ns t he r equi r ed i nf or mat i on.

2. 4   FI ELD FABRI CATED NAMEPLATES

JI S K 6911.   Pr ovi de l ami nat ed pl ast i c namepl at es f or  each swi t chgear ,  
equi pment  encl osur e,  r el ay,  swi t ch,  and devi ce;  as speci f i ed i n t hi s 
sect i on or  as i ndi cat ed on t he dr awi ngs.   I dent i f y on each namepl at e 
i nscr i pt i on t he f unct i on and,  when appl i cabl e,  t he posi t i on.   Pr ovi de 
namepl at es of  mel ami ne pl ast i c,  3 mm t hi ck,  whi t e wi t h [ bl ack] [ _____]  
cent er  cor e. [   Pr ovi de r ed l ami nat ed pl ast i c l abel  wi t h whi t e cent er  cor e 
wher e i ndi cat ed. ]   Pr ovi de mat t e f i ni sh sur f ace.   Pr ovi de squar e cor ner s.   
Accur at el y al i gn l et t er i ng and engr ave i nt o t he cor e.   Pr ovi de namepl at es 
wi t h mi ni mum si ze of  25 by 65 mm.   Pr ovi de l et t er i ng t hat  i s a mi ni mum of  
6. 35 mm hi gh nor mal  bl ock st y l e.

2. 5   SOURCE QUALI TY CONTROL

2. 5. 1   Equi pment  Test  Schedul e

The Gover nment  r eser ves t he r i ght  t o wi t ness t est s.   Pr ovi de equi pment  
t est  schedul es f or  t est s t o be per f or med at  t he manuf act ur er ' s t est  
f aci l i t y .   Submi t  r equi r ed t est  schedul e and l ocat i on,  and not i f y t he 
Cont r act i ng Of f i cer  30 cal endar  days bef or e schedul ed t est  dat e.   Not i f y 
Cont r act i ng Of f i cer  15 cal endar  days i n advance of  changes t o schedul ed 
dat e.
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Pr ovi de t he f ol l owi ng as par t  of  t est  equi pment  cal i br at i on:

a.   Pr ovi de a cal i br at i on pr ogr am whi ch assur es t hat  al l  appl i cabl e t est  
i nst r ument s ar e mai nt ai ned wi t hi n r at ed accur acy.

b.   Accur acy:   Tr aceabl e t o t he Nat i onal  I nst i t ut e of  St andar ds and 
Technol ogy.

c.   I nst r ument  cal i br at i on f r equency schedul e:   l ess t han or  equal  t o 12 
mont hs f or  bot h t est  f l oor  i nst r ument s and l eased speci al t y equi pment .

d.   Dat ed cal i br at i on l abel s:   v i s i bl e on al l  t est  equi pment .

e.   Cal i br at i ng st andar d:   hi gher  accur acy t han t hat  of  t he i nst r ument  
t est ed.

f .   Keep up- t o- dat e r ecor ds t hat  i ndi cat e dat es and t est  r esul t s of  
i nst r ument s cal i br at ed or  t est ed.   For  i nst r ument s cal i br at ed by t he 
manuf act ur er  on a r out i ne basi s,  i n l i eu of  t hi r d par t y cal i br at i on,  
i ncl ude t he f ol l owi ng:

( 1)  Mai nt ai n up- t o- dat e i nst r ument  cal i br at i on i nst r uct i ons and 
pr ocedur es f or  each t est  i nst r ument .

( 2)  I dent i f y t he t hi r d par t y/ l abor at or y cal i br at ed i nst r ument  t o 
ver i f y t hat  cal i br at i ng st andar d i s met .

2. 5. 2   Swi t chgear  Desi gn Test s

JI S C 8201- 1.

2. 5. 2. 1   Desi gn Test s

Fur ni sh document at i on showi ng t he r esul t s of  desi gn t est s on a pr oduct  of  
t he same ser i es and r at i ng as t hat  pr ovi ded by t hi s speci f i cat i on.

a.   Shor t - c i r cui t  cur r ent  t est .

b.   Encl osur e t est s.

c.   Di el ect r i c t est .

[ 2. 5. 2. 2   Addi t i onal  Desi gn Test s

I n addi t i on t o nor mal  desi gn t est s,  per f or m t he f ol l owi ng t est s on t he 
act ual  equi pment .   Fur ni sh r epor t s whi ch i ncl ude r esul t s of  desi gn t est s 
per f or med on t he act ual  equi pment .

a.   Temper at ur e r i se t est s.

b.   Cont i nuous cur r ent .

] 2. 5. 3   Swi t chgear  Pr oduct i on Test s

  Fur ni sh r epor t s whi ch i ncl ude r esul t s of  pr oduct i on t est s per f or med on 
t he act ual  equi pment  f or  t hi s pr oj ect .   These t est s i ncl ude:

a.   [ 50] [ 60] - her t z di el ect r i c t est s.
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b.   Mechani cal  oper at i on t est s.

c.   El ect r i cal  oper at i on and cont r ol  wi r i ng t est s.

d.   Gr ound f aul t  sensi ng equi pment  t est .

[ 2. 6   COORDI NATED POWER SYSTEM PROTECTI ON

Pr ovi de a power  syst em st udy as speci f i ed i n Sect i on 26 28 01. 00 10 
COORDI NATED POWER SYSTEM PROTECTI ON.

] 2. 7   ARC FLASH WARNI NG LABEL

Pr ovi de war ni ng l abel  of  pot ent i al  el ect r i cal  ar c f l ash hazar ds f or  
swi t chgear  i n accor dance wi t h NFPA 70E and JI S Z 9101.   

[ 2. 8   SERVI CE ENTRANCE AVAI LABLE FAULT CURRENT LABEL

Pr ovi de l abel  on ext er i or  of  swi t chgear  used as ser vi ce equi pment  l i s t i ng 
t he maxi mum avai l abl e f aul t  cur r ent  at  t hat  l ocat i on.   I ncl ude on t he 
l abel  t he dat e t hat  t he f aul t  cal cul at i on was per f or med and t he cont act  
i nf or mat i on f or  t he or gani zat i on t hat  compl et ed t he cal cul at i on.   Locat e 
t hi s sel f - adhesi ve war ni ng l abel  on t he out si de of  t he swi t chgear .   
Pr ovi de l abel  f or mat  as i ndi cat ed.

] [ 2. 9   MI MI C BUS LABELI NG

Pr ovi de a mi mi c bus on t he f r ont  of  t he equi pment  t o di agr ammat i cal l y show 
t he i nt er nal  bus st r uct ur e of  t he l i neup.

] PART 3   EXECUTI ON

3. 1   I NSTALLATI ON

Conf or m t o I EEE C2 and JI S C 0365 and t o t he r equi r ement s speci f i ed 
her ei n.   Pr ovi de new equi pment  and mat er i al s unl ess i ndi cat ed or  speci f i ed 
ot her wi se.

[ 3. 2   GROUNDI NG

I EEE C2 and JI S C 0365,  except  t hat  gr ounds and gr oundi ng syst ems wi t h a 
r esi st ance t o sol i d ear t h gr ound not  exceedi ng [ 25] [ _____]  ohms.

3. 2. 1   Gr oundi ng El ect r odes

Pr ovi de dr i ven gr ound r ods as speci f i ed i n Sect i on 33 71 02 UNDERGROUND 
ELECTRI CAL DI STRI BUTI ON.   Connect  gr ound conduct or s t o t he upper  end of  
t he gr ound r ods by exot her mi c wel d or  compr essi on connect or .   Pr ovi de 
compr essi on connect or s at  equi pment  end of  gr ound conduct or s.

3. 2. 2   Equi pment  Gr oundi ng

Pr ovi de bar e copper  cabl e not  smal l er  t han [ 100 sqmm] [ ]  not  l ess t han 610 
mm bel ow gr ade connect i ng t o t he i ndi cat ed gr ound r ods.   When wor k i n 
addi t i on t o t hat  i ndi cat ed or  speci f i ed i s di r ect ed t o obt ai n t he 
speci f i ed gr ound r esi st ance,  t he pr ovi s i on of  t he cont r act  cover i ng 
" Changes"  appl i es.
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3. 2. 3   Connect i ons

Make j oi nt s i n gr oundi ng conduct or s and l oops by exot her mi c wel d or  
compr essi on connect or .   I nst al l  exot her mi c wel ds and compr essi on 
connect or s as speci f i ed i n Sect i on 33 71 02 UNDERGROUND ELECTRI CAL 
DI STRI BUTI ON.

3. 2. 4   Gr oundi ng and Bondi ng Equi pment

JI S C 60364- 5- 54,  except  as i ndi cat ed or  speci f i ed ot her wi se.

] 3. 3   I NSTALLATI ON OF EQUI PMENT AND ASSEMBLI ES

I nst al l  and connect  equi pment  f ur ni shed under  t hi s sect i on as i ndi cat ed on 
pr oj ect  dr awi ngs,  t he appr oved shop dr awi ngs,  and as speci f i ed her ei n.

3. 3. 1   Swi t chgear

JI S C 8201- 1.

3. 3. 2   Met er s and I nst r ument  Tr ansf or mer s

JI S C 1210.

3. 3. 3   Fi el d Appl i ed Pai nt i ng

Wher e f i el d pai nt i ng of  encl osur es i s r equi r ed t o cor r ect  damage t o t he 
manuf act ur er ' s f act or y appl i ed coat i ngs,  pr ovi de manuf act ur er ' s 
r ecommended coat i ngs and appl y i n accor dance wi t h manuf act ur er ' s 
i nst r uct i ons.

3. 3. 4   Gal vani z i ng Repai r

Repai r  damage t o gal vani zed coat i ngs per  manuf act ur er ' s r ecommendat i ons,  
z i nc r i ch pai nt ,  f or  gal vani z i ng damaged by handl i ng,  t r anspor t i ng,  
cut t i ng,  wel di ng,  or  bol t i ng.   Do not  heat  sur f aces t hat  r epai r  pai nt  has 
been appl i ed t o.

3. 3. 5   Fi el d Fabr i cat ed Namepl at e Mount i ng

Pr ovi de number ,  l ocat i on,  and l et t er  desi gnat i on of  namepl at es as 
i ndi cat ed.   Fast en namepl at es t o t he devi ce wi t h a mi ni mum of  t wo 
sheet - met al  scr ews or  t wo r i vet s.

3. 4   FOUNDATI ON FOR EQUI PMENT AND ASSEMBLI ES

3. 4. 1   Ext er i or  Locat i on

Mount  swi t chgear  on concr et e s l ab as f ol l ows:

a.   Unl ess ot her wi se i ndi cat ed,  pr ovi de t he sl ab wi t h di mensi ons at  l east  
200 mm t hi ck,  r ei nf or ced wi t h a 150 by 150 mm -  MW19 by MW19 ( 6 by 6 -  
W2. 9 by W2. 9)  mesh pl aced uni f or ml y 100 mm f r om t he t op of  t he s l ab.

b.   Pl ace sl ab on a 150 mm t hi ck,  wel l - compact ed gr avel  base.  

c.   I nst al l  s l ab such t hat  t he t op of  t he concr et e s l ab i s appr oxi mat el y 
100 mm above t he f i ni shed gr ade.

SECTI ON 26 23 00  Page 15



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

d.   Pr ovi de edges above gr ade wi t h 15 mm chamf er .

e.   Pr ovi de sl ab of  adequat e s i ze t o pr oj ect  at  l east  200 mm beyond t he 
equi pment .

f .   Pr ovi de condui t  t ur nups and cabl e ent r ance space r equi r ed by t he 
equi pment  t o be mount ed.

g.   Seal  voi ds ar ound condui t  openi ngs i n s l ab wi t h wat er -  and 
oi l - r esi st ant  caul k i ng or  seal ant .

h.   Cut  of f  and bush condui t s 75 mm above sl ab sur f ace.

i .   Pr ovi de concr et e wor k as speci f i ed i n Sect i on 03 30 00 CAST- I N- PLACE 
CONCRETE.

3. 4. 2   I nt er i or  Locat i on

Mount  swi t chgear  on concr et e s l ab as f ol l ows:

a.   Unl ess ot her wi se i ndi cat ed,  pr ovi de t he sl ab wi t h di mensi ons at  l east  
100 mm t hi ck.

b.   I nst al l  s l ab such t hat  t he t op of  t he concr et e s l ab i s appr oxi mat el y 
100 mm above t he f i ni shed f l oor .   

c.   Pr ovi de edges above f l oor  wi t h 15 mm chamf er .

d.   Pr ovi de sl ab of  adequat e s i ze t o pr oj ect  at  l east  [  200 mm] [  ]  beyond 
t he equi pment .  

e.   Pr ovi de condui t  t ur nups and cabl e ent r ance space r equi r ed by t he 
equi pment  t o be mount ed.  

f .   Seal  voi ds ar ound condui t  openi ngs i n s l ab wi t h wat er -  and 
oi l - r esi st ant  caul k i ng or  seal ant .

g.   Cut  of f  and bush condui t s 75 mm above sl ab sur f ace.

h.   Pr ovi de concr et e wor k as speci f i ed i n Sect i on 03 30 00 CAST- I N- PLACE 
CONCRETE.

i .  Pr ovi de duct  seal i ng i n condui t s af t er  cabl es ar e i nst al l ed t o pr event  
ent r ance of  i nsect s and moi st ur e.

3. 5   FI ELD QUALI TY CONTROL

[ Submi t  r equest  f or  set t i ngs of  br eaker s t o t he Cont r act i ng Of f i cer  af t er  
appr oval  of  swi t chgear  and at  l east  30 days i n advance of  t hei r  
r equi r ement .

] [ Submi t  Requi r ed Set t i ngs of  br eaker s t o t he Cont r act i ng Of f i cer  af t er  
appr oval  of  swi t chgear  and at  l east  30 days i n advance of  t hei r  
r equi r ement .

] 3. 5. 1   Per f or mance of  Accept ance Checks and Test s

Per f or m i n accor dance wi t h t he manuf act ur er ' s r ecommendat i ons and i ncl ude 
t he f ol l owi ng vi sual  and mechani cal  i nspect i ons and el ect r i cal  t est s,  
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per f or med i n accor dance wi t h Denki  Hoan Kyoukai .

3. 5. 1. 1   Swi t chgear

a.   Vi sual  and Mechani cal  I nspect i on

( 1)  Compar e equi pment  namepl at e dat a wi t h speci f i cat i ons and appr oved 
shop dr awi ngs.

( 2)  I nspect  physi cal ,  el ect r i cal ,  and mechani cal  condi t i on.

( 3)  Ver i f y appr opr i at e anchor age,  r equi r ed ar ea cl ear ances,  and 
cor r ect  al i gnment .

( 4)  Cl ean swi t chgear  and ver i f y shi ppi ng br aci ng,  l oose par t s,  and 
document at i on shi pped i nsi de cubi c l es have been r emoved.

( 5)  I nspect  al l  door s,  panel s,  and sect i ons f or  pai nt ,  dent s,  
scr at ches,  f i t ,  and mi ssi ng har dwar e.

( 6)  Ver i f y t hat [  f use and]  c i r cui t  br eaker  s i zes and t ypes cor r espond 
t o appr oved shop dr awi ngs as wel l  as t o t he c i r cui t  br eaker ’ s 
addr ess f or  mi cr opr ocessor - communi cat i on packages.

[ ( 7)  Ver i f y t hat  cur r ent  t r ansf or mer  r at i os cor r espond t o appr oved shop 
dr awi ngs.

] ( 8)  I nspect  al l  bol t ed el ect r i cal  connect i ons f or  hi gh r esi st ance 
usi ng l ow- r esi st ance ohmmet er ,  ver i f y i ng  t i ght ness of  accessi bl e 
bol t ed el ect r i cal  connect i ons by cal i br at ed t or que- wr ench met hod,  
or  per f or mi ng t her mogr aphi c sur vey.

( 9)  Conf i r m cor r ect  oper at i on and sequenci ng of  el ect r i cal  and 
mechani cal  i nt er l ock syst ems.

( 10)  Conf i r m cor r ect  appl i cat i on of  manuf act ur er ' s r ecommended 
l ubr i cant s.

( 11)  I nspect  i nsul at or s f or  evi dence of  physi cal  damage or  
cont ami nat ed sur f aces.

( 12)  Ver i f y cor r ect  bar r i er  and shut t er  i nst al l at i on[  and oper at i on] .

( 13)  Exer ci se al l  act i ve component s.

( 14)  I nspect  al l  mechani cal  i ndi cat i ng devi ces f or  cor r ect  oper at i on.

( 15)  Ver i f y t hat  f i l t er s ar e i n pl ace and vent s ar e c l ear .

( 16)  Test  oper at i on,  al i gnment ,  and penet r at i on of  i nst r ument  
t r ansf or mer  wi t hdr awal  di sconnect s.

( 17)  I nspect  cont r ol  power  t r ansf or mer s.

b.   El ect r i cal  Test s

( 1)  Per f or m i nsul at i on- r esi st ance t est s on each bus sect i on.

( 2)  Per f or m di el ect r i c wi t hst and vol t age t est s.
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( 3)  Per f or m i nsul at i on- r esi st ance t est  on cont r ol  wi r i ng;  Do not  
per f or m t hi s t est  on wi r i ng connect ed t o sol i d- st at e component s.

( 4)  Per f or m cont r ol  wi r i ng per f or mance t est .

( 5)  Per f or m pr i mar y cur r ent  i nj ect i on t est s on t he ent i r e cur r ent  
c i r cui t  i n each sect i on of  assembl y.

[ ( 6)  Per f or m phasi ng check on doubl e- ended swi t chgear  t o ensur e cor r ect  
bus phasi ng f r om each sour ce.

] [ ( 7)  Ver i f y oper at i on of  swi t chgear  heat er s.

] 3. 5. 1. 2   Ci r cui t  Br eaker s -  Low Vol t age -  Power

a.   Vi sual  and Mechani cal  I nspect i on

( 1)  Compar e namepl at e dat a wi t h speci f i cat i ons and appr oved shop 
dr awi ngs.

( 2)  I nspect  physi cal  and mechani cal  condi t i on.

( 3)  I nspect  anchor age,  al i gnment ,  and gr oundi ng.  

( 4)  Ver i f y t hat  al l  mai nt enance devi ces ar e avai l abl e f or  ser vi c i ng 
and oper at i ng t he br eaker .

( 5)  I nspect  ar c chut es.

( 6)  I nspect  movi ng and st at i onar y cont act s f or  condi t i on,  wear ,  and 
al i gnment .

( 7)  Ver i f y t hat  pr i mar y and secondar y cont act  wi pe and ot her  
di mensi ons vi t al  t o sat i sf act or y oper at i on of  t he br eaker  ar e 
cor r ect .

( 8)  Per f or m al l  mechani cal  oper at or  and cont act  al i gnment  t est s on 
bot h t he br eaker  and i t s oper at i ng mechani sm.

( 9)  I nspect  al l  bol t ed el ect r i cal  connect i ons f or  hi gh r esi st ance 
usi ng l ow- r esi st ance ohmmet er ,  ver i f y i ng  t i ght ness of  accessi bl e 
bol t ed el ect r i cal  connect i ons by cal i br at ed t or que- wr ench met hod,  
or  per f or mi ng t her mogr aphi c sur vey.

( 10)  Ver i f y cel l  f i t  and el ement  al i gnment .

( 11)  Ver i f y r acki ng mechani sm.

( 12)  Conf i r m cor r ect  appl i cat i on of  manuf act ur er ' s r ecommended 
l ubr i cant s.

b.   El ect r i cal  Test s

( 1)  Per f or m cont act - r esi st ance t est s on each br eaker .

( 2)  Per f or m i nsul at i on- r esi st ance t est s.

( 3)  Adj ust  Br eaker ( s)  f or  f i nal  set t i ngs i n accor dance wi t h Gover nment  
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pr ovi ded set t i ngs.

( 4)  Det er mi ne l ong- t i me mi ni mum pi ckup cur r ent  by pr i mar y cur r ent  
i nj ect i on.

( 5)  Det er mi ne l ong- t i me del ay by pr i mar y cur r ent  i nj ect i on.

[ ( 6)  Det er mi ne shor t - t i me pi ckup and del ay by pr i mar y cur r ent  i nj ect i on.

] [ ( 7)  Det er mi ne gr ound- f aul t  pi ckup and del ay by pr i mar y cur r ent  
i nj ect i on.

] [ ( 8)  Det er mi ne i nst ant aneous pi ckup val ue by pr i mar y cur r ent  i nj ect i on.

] [ ( 9)  Act i vat e auxi l i ar y pr ot ect i ve devi ces,  such as gr ound- f aul t  or  
under vol t age r el ays,  t o ensur e oper at i on of  shunt  t r i p devi ces;  
Check t he oper at i on of  el ect r i cal l y- oper at ed br eaker s i n t hei r  
cubi c l e.

] ( 10)  Ver i f y cor r ect  oper at i on of  any auxi l i ar y f eat ur es such as t r i p 
and pi ckup i ndi cat or s,  zone i nt er l ocki ng,  el ect r i cal  c l ose and 
t r i p oper at i on,  t r i p- f r ee,  and ant i pump f unct i on.

( 11)  Ver i f y oper at i on of  char gi ng mechani sm.

3. 5. 1. 3   Cur r ent  Tr ansf or mer s

a.   Vi sual  and Mechani cal  I nspect i on

( 1)  Compar e equi pment  namepl at e dat a wi t h speci f i cat i ons and appr oved 
shop dr awi ngs.

( 2)  I nspect  physi cal  and mechani cal  condi t i on.

( 3)  Ver i f y cor r ect  connect i on.

( 4)  Ver i f y t hat  adequat e c l ear ances exi st  bet ween pr i mar y and 
secondar y c i r cui t .

( 5)  I nspect  al l  bol t ed el ect r i cal  connect i ons f or  hi gh r esi st ance 
usi ng l ow- r esi st ance ohmmet er ,  ver i f y i ng  t i ght ness of  accessi bl e 
bol t ed el ect r i cal  connect i ons by cal i br at ed t or que- wr ench met hod,  
or  per f or mi ng t her mogr aphi c sur vey.

( 6)  Ver i f y t hat  al l  r equi r ed gr oundi ng and shor t i ng connect i ons 
pr ovi de good cont act .

b.   El ect r i cal  Test s

( 1)  Per f or m r esi st ance measur ement s t hr ough al l  bol t ed connect i ons 
wi t h l ow- r esi st ance ohmmet er ,  i f  appl i cabl e.

( 2)  Per f or m i nsul at i on- r esi st ance t est s.

( 3)  Per f or m pol ar i t y t est s.

( 4)  Per f or m r at i o- ver i f i cat i on t est s.
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3. 5. 1. 4   Met er i ng and I nst r ument at i on

a.   Vi sual  and Mechani cal  I nspect i on

( 1)  Compar e equi pment  namepl at e dat a wi t h speci f i cat i ons and appr oved 
shop dr awi ngs.

( 2)  I nspect  physi cal  and mechani cal  condi t i on.   

( 3)  Ver i f y t i ght ness of  el ect r i cal  connect i ons.

b.   El ect r i cal  Test s

( 1)  Det er mi ne accur acy of  met er s at  25,  50,  75,  and 100 per cent  of  
f ul l  scal e.

( 2)  Cal i br at e wat t hour  met er s accor di ng t o manuf act ur er ' s publ i shed 
dat a.

( 3)  Ver i f y al l  i nst r ument  mul t i pl i er s.

( 4)  El ect r i cal l y conf i r m t hat  cur r ent  t r ansf or mer  and vol t age 
t r ansf or mer  secondar y c i r cui t s ar e i nt act .

3. 5. 1. 5   Gr oundi ng Syst em

a.   Vi sual  and Mechani cal  I nspect i on

( 1)  I nspect  gr ound syst em f or  compl i ance wi t h cont r act  pl ans and 
speci f i cat i ons.

b.   El ect r i cal  Test s

( 1)  JI S C 60364- 6.   Per f or m gr ound- i mpedance measur ement s ut i l i z i ng 
t he f al l - of - pot ent i al  met hod.   On syst ems consi st i ng of  
i nt er connect ed gr ound r ods,  per f or m t est s af t er  i nt er connect i ons 
ar e compl et e.   On syst ems consi st i ng of  a s i ngl e gr ound r od 
per f or m t est s bef or e any wi r e i s connect ed.   Take measur ement s i n 
nor mal l y dr y weat her ,  not  l ess t han 48 hour s af t er  r ai nf al l .   Use 
a por t abl e gr ound r esi st ance t est er  i n accor dance wi t h 
manuf act ur er ' s i nst r uct i ons t o t est  each gr ound or  gr oup of  
gr ounds.   Use an i nst r ument  equi pped wi t h a met er  r eadi ng di r ect l y 
i n ohms or  f r act i ons t her eof  t o i ndi cat e t he gr ound val ue of  t he 
gr ound r od or  gr oundi ng syst ems under  t est .

( 2)  Submi t  t he measur ed gr ound r esi st ance of  each gr ound r od and 
gr oundi ng syst em,  i ndi cat i ng t he l ocat i on of  t he r od and gr oundi ng 
syst em.   I ncl ude t he t est  met hod and t est  set up ( i . e. ,  pi n 
l ocat i on)  used t o det er mi ne gr ound r esi st ance and soi l  condi t i ons 
at  t he t i me t he measur ement s wer e made.

3. 5. 2   Fol l ow- Up Ver i f i cat i on

Upon compl et i on of  accept ance checks,  set t i ngs,  and t est s,  show by 
demonst r at i on i n ser vi ce t hat  c i r cui t s and devi ces ar e i n good oper at i ng 
condi t i on and pr oper l y per f or mi ng t he i nt ended f unct i on.  Tr i p c i r cui t  
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br eaker s by oper at i on of  each pr ot ect i ve devi ce.   Test  each i t em t o 
per f or m i t s f unct i on not  l ess t han t hr ee t i mes.   As an except i on t o 
r equi r ement s st at ed el sewher e i n t he cont r act ,  pr ovi de t he Cont r act i ng 
Of f i cer  5 wor ki ng days advance not i ce of  t he dat es and t i mes f or  checks,  
set t i ngs,  and t est s.

        - -  End of  Sect i on - -

SECTI ON 26 23 00  Page 21



This page was intentionally left blank for duplex printing.



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

SECTI ON 26 24 13

SWI TCHBOARDS
05/ 15

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o i n t he t ext  by t he 
basi c desi gnat i on onl y.  Cont r act or  may subst i t ut e compat i bl e Japan 

I ndust r i al  St andar d ( JI S) ,  Mi ni st r y of  Land,  I nf r ast r uct ur e and Tr anspor t  
( MLI T) ,  Japan El ect r i cal  Saf et y I nspect i on Associ at i ons or  Japanese 
Ar chi t ect ur al  St andar d Speci f i cat i ons ( JASS)  f or  non- Japanese st andar ds,  as 
appr oved by t he Cont r act i ng
Of f i cer ' s r epr esent at i ve.

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENGI NEERS ( I EEE)

I EEE C2 ( 2023)  Nat i onal  El ect r i cal  Saf et y Code

ARCHI TECTURAL I NSTI TUTE OF JAPAN ( AI J)

JASS 6 ( 2015)  St r uct ur al  St eel wor k Speci f i cat i on 
f or  Bui l di ng Const r uct i on

ELECTRI CAL SAFETY I NSPECTI ON ASSOCI ATI ONS

Denki  Hoan Kyoukai Japan St andar d f or  Accept ance Test i ng and 
I nspect i ons

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S B 1048 ( 2007)  Fast ener s -  Hot  Di p Gal vani zed 
Coat i ngs

JI S C 0365 ( 2007)  Pr ot ect i on Agai nst  El ect r i c Shock -  
Common Aspect s f or  I nst al l at i on and 
Equi pment

JI S C 1210 ( 1979)  Gener al  Rul es f or  El ect r i c i t y Met er s

JI S C 1731- 1 ( 1998)  I nst r ument  Tr ansf or mer s f or  Test i ng 
Pur pose and Used wi t h Gener al  I nst r ument  
Par t  1:   Cur r ent  Tr ansf or mer

JI S C 2110- 1 ( 2016)  Sol i d el ect r i cal  i nsul at i on 
mat er i al s- Test  met hods f or  st r engt h of  
di el ect r i c br eakdown- Par t  1:  Test s by 
appl y i ng commer ci al  f r equency al t er nat i ng 
vol t age

JI S C 5381- 11 ( 2014;  R 2019)  Low- vol t age sur ge 
pr ot ect i ve devi ces - -  Par t  11:  Sur ge 
pr ot ect i ve devi ces connect ed t o 
l ow- vol t age power  syst ems - -  Requi r ement s 
and t est  met hods
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JI S C 8201- 2- 1 ( 2021)  Low- Vol t age Swi t chgear  and Cont r ol  
Gear  -  Par t  2- 1:  Ci r cui t - Br eaker s

JI S C 8201- 2- 2 ( 2021)  Low- Vol t age Swi t chgear  And Cont r ol  
Gear  -  Par t  2- 2:  Ci r cui t - Br eaker s 
I ncor por at i ng Resi dual  Cur r ent  Pr ot ect i on

JI S C 8269- 1 ( 2016)  Low- Vol t age Fuses - -  Par t  1:  
Gener al  Requi r ement s

JI S C 8269- 2 ( 2016)  Low vol t age f use- Par t  2:  Addi t i onal  
r equi r ement s f or  exper t  f uses( Mai nl y 
i ndust r i al  f uses)

JI S C 8462- 1 ( 2021)  Boxes and encl osur es f or  el ect r i cal  
accessor i es f or  househol d and si mi l ar  
f i xed el ect r i cal  i nst al l at i ons - -  Par t  1:  
Gener al  r equi r ement s

JI S C 8480 ( R2020)  Box- Type Swi t chgear  Assembl i es f or  
Low- Vol t age Di st r i but i on Pur pose

JI S C 60364- 5- 54 ( 2006;  R 2015)  Bui l di ng El ect r i cal  
Equi pment - Par t  5- 54:  Sel ect i on Of  
El ect r i cal  Equi pment  and 
Cont r uct i on- Gr oundi ng Equi pment ,  
Pr ot ect i ve Conduct or  and Pr ot ect i ve 
Bondi ng Conduct or

JI S C 60364- 6 ( 2010;  R 2019)  Low- vol t age el ect r i cal  
i nst al l at i ons - -  Par t  6:  Ver i f i cat i on

JI S C 61000- 4- 5 ( 2018)  El ect r omagnet i c compat i bi l i t y- Par t  
4- 5:  Test  and measur ement  t echni ques-  
Sur ge i mmuni t y t est  

JI S C 61558- 1 ( 2019)  Saf et y of  t r ansf or mer s,  r eact or s,  
power  suppl y uni t s and combi nat i ons 
t her eof  - -  Par t  1:  Gener al  r equi r ement s 
and t est s

JI S G 3352 ( 2014)  Deck Pl at e

JI S G 3601 ( 2012)  St ai nl ess c l ad st eel

JI S G 4304 ( 2021)  Hot - Rol l ed St ai nl ess St eel  Pl at e,  
Sheet  and St r i p

JI S H 8641 ( 2021)  Hot  Di p Gal vani zed Coat i ngs

JI S K 6911 ( 2006;  R 2021)  Ther moset t i ng pl ast i c 
gener al  t est  met hod

JI S Z 2371 ( 2015)  Met hods of  Sal t  Spr ay Test i ng

JI S Z 9101 ( 2018)  Gr aphi cal  symbol s - -  Saf et y col our s 
and saf et y s i gns - -  Par t  1:  Desi gn 
pr i nci pl es f or  saf et y s i gns and saf et y 
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mar ki ngs

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70E ( 2024)  St andar d f or  El ect r i cal  Saf et y i n 
t he Wor kpl ace

1. 2   RELATED REQUI REMENTS

Sect i on 26 08 00 APPARATUS I NSPECTI ON AND TESTI NG appl i es t o t hi s sect i on,  
wi t h t he addi t i ons and modi f i cat i ons speci f i ed her ei n.

1. 3   DEFI NI TI ONS

Unl ess ot her wi se speci f i ed or  i ndi cat ed,  el ect r i cal  and el ect r oni cs t er ms 
used i n t hese speci f i cat i ons,  and on t he dr awi ngs,  ar e as def i ned.

1. 4   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e [ f or  Cont r act or  QC 
appr oval . ] [ f or  i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng t he 
" G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  f or  
t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29,  SUSTAI NABI TY 
REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 01 33 00 
SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Swi t chboar d Dr awi ngs;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

Swi t chboar d;  G[ ,  [ _____] ]

SD- 06 Test  Repor t s

Swi t chboar d Desi gn Test s;  

SD- 10 Oper at i on and Mai nt enance Dat a

Swi t chboar d Oper at i on and Mai nt enance,  Dat a Package 5;  

SD- 11 Cl oseout  Submi t t al s

Assembl ed Oper at i on and Mai nt enance Manual s;  

Equi pment  Test  Schedul e;  

[ Request  f or  Set t i ngs;  

] [ Requi r ed Set t i ngs;  
]
[ Ser vi ce Ent r ance Avai l abl e Faul t  Cur r ent  Label ;  
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] 1. 5   QUALI TY ASSURANCE

1. 5. 1   Pr oduct  Dat a

I ncl ude manuf act ur er ' s i nf or mat i on on each submi t t al  f or  each component ,  
devi ce and accessor y pr ovi ded wi t h t he swi t chboar d i ncl udi ng:

a.   Ci r cui t  br eaker  t ype,  i nt er r upt i ng r at i ng,  and t r i p devi ces,  i ncl udi ng 
avai l abl e set t i ngs.

b.   Manuf act ur er ' s i nst r uct i on manual s and publ i shed t i me- cur r ent  cur ves 
( i n el ect r oni c f or mat )  of  t he mai n secondar y br eaker  and l ar gest  
secondar y f eeder  devi ce.

1. 5. 2   Swi t chboar d Dr awi ngs

I ncl ude wi r i ng di agr ams and i nst al l at i on det ai l s of  equi pment  i ndi cat i ng 
pr oposed l ocat i on,  l ayout  and ar r angement ,  cont r ol  panel s,  accessor i es,  
pi pi ng,  duct wor k,  and ot her  i t ems t hat  must  be shown t o ensur e a 
coor di nat ed i nst al l at i on.   I dent i f y c i r cui t  t er mi nal s on wi r i ng di agr ams 
and i ndi cat e t he i nt er nal  wi r i ng f or  each i t em of  equi pment  and t he 
i nt er connect i on bet ween each i t em of  equi pment .   I ndi cat e on t he dr awi ngs 
adequat e c l ear ance f or  oper at i on,  mai nt enance,  and r epl acement  of  
oper at i ng equi pment  devi ces.   I ncl ude t he namepl at e dat a,  s i ze,  and 
capaci t y on submi t t al .   Al so i ncl ude appl i cabl e f eder al ,  mi l i t ar y,  
i ndust r y,  and t echni cal  soci et y publ i cat i on r ef er ences on submi t t al s.   
I ncl ude t he f ol l owi ng:

a.   One- l i ne di agr am i ncl udi ng br eaker s[ ,  f uses] [ ,  cur r ent  t r ansf or mer s,  
and met er s] .

b.   Out l i ne dr awi ngs i ncl udi ng f r ont  el evat i on,  sect i on v i ews,  f oot pr i nt ,  
and over al l  di mensi ons.

c.   Bus conf i gur at i on i ncl udi ng di mensi ons and amper e r at i ngs of  bus bar s.

d.   Mar ki ngs and r at ed I P code namepl at e dat a[ ,  i ncl udi ng f use i nf or mat i on 
( manuf act ur er ' s name,  cat al og number ,  and r at i ngs) ] .

e.   Ci r cui t  br eaker  t ype,  i nt er r upt i ng r at i ng,  and t r i p devi ces,  i ncl udi ng 
avai l abl e set t i ngs.

f .   Wi r i ng di agr ams and el ement ar y di agr ams wi t h t er mi nal s i dent i f i ed,  and 
i ndi cat i ng pr ewi r ed i nt er connect i ons bet ween i t ems of  equi pment  and 
t he i nt er connect i on bet ween t he i t ems.

g.   Manuf act ur er ' s i nst r uct i on manual s and publ i shed t i me- cur r ent  cur ves 
( i n el ect r oni c f or mat )  of  t he mai n secondar y br eaker  and l ar gest  
secondar y f eeder  devi ce.   Use t hi s i nf or mat i on ( desi gner  of  r ecor d)  t o 
pr ovi de br eaker  set t i ngs t hat  ensur es pr ot ect i on and coor di nat i on ar e 
achi eved.   [ For  Navy i nst al l at i ons,  pr ovi de el ect r oni c f or mat  cur ves 
usi ng SKM' s Power  Tool s f or  Wi ndows devi ce l i br ar y el ect r oni c f or mat  
or  EasyPower  devi ce l i br ar y f or mat  dependi ng on i nst al l at i on model i ng 
sof t war e r equi r ement s. ]

[ h.   Pr ovi s i ons f or  f ut ur e expansi on by addi ng swi t chboar d sect i ons.
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] 1. 5. 3   Regul at or y Requi r ement s

I n each of  t he publ i cat i ons r ef er r ed t o her ei n,  consi der  t he advi sor y 
pr ovi s i ons t o be mandat or y,  as t hough t he wor d,  " shal l "  or  " must "  had been 
subst i t ut ed f or  " shoul d"  wher ever  i t  appear s.   I nt er pr et  r ef er ences i n 
t hese publ i cat i ons t o t he " aut hor i t y havi ng j ur i sdi ct i on, "  or  wor ds of  
s i mi l ar  meani ng,  t o mean t he Cont r act i ng Of f i cer .   Pr ovi de equi pment ,  
mat er i al s,  i nst al l at i on,  and wor kmanshi p i n accor dance wi t h t he mandat or y 
and advi sor y pr ovi s i ons of  appl i cabl e codes and st andar ds unl ess mor e 
st r i ngent  r equi r ement s ar e speci f i ed or  i ndi cat ed.

1. 5. 4   St andar d Pr oduct s

Pr ovi de mat er i al s and equi pment  t hat  ar e pr oduct s of  manuf act ur er s 
r egul ar l y engaged i n t he pr oduct i on of  such pr oduct s whi ch ar e of  equal  
mat er i al ,  desi gn and wor kmanshi p,  and:

a.   Have been i n sat i sf act or y commer ci al  or  i ndust r i al  use f or  2 year s 
pr i or  t o bi d openi ng i ncl udi ng appl i cat i ons of  equi pment  and mat er i al s 
under  s i mi l ar  c i r cumst ances and of  s i mi l ar  s i ze.

b.   Have been on sal e on t he commer ci al  mar ket  t hr ough adver t i sement s,  
manuf act ur er s '  cat al ogs,  or  br ochur es dur i ng t he 2- year  per i od.

c.   Wher e t wo or  mor e i t ems of  t he same cl ass of  equi pment  ar e r equi r ed,  
pr ovi de pr oduct s of  a s i ngl e manuf act ur er ;  however ,  t he component  
par t s of  t he i t em need not  be t he pr oduct s of  t he same manuf act ur er  
unl ess st at ed i n t hi s sect i on.

1. 5. 4. 1   Al t er nat i ve Qual i f i cat i ons

Pr oduct s havi ng l ess t han a 2- year  f i el d ser vi ce r ecor d wi l l  be accept abl e 
i f  a cer t i f i ed r ecor d of  sat i sf act or y f i el d oper at i on f or  not  l ess t han 
6000 hour s,  excl usi ve of  t he manuf act ur er s '  f act or y or  l abor at or y t est s,  
i s  f ur ni shed.

1. 5. 4. 2   Mat er i al  and Equi pment  Manuf act ur i ng Dat e

Pr oduct s manuf act ur ed mor e t han 1 year  pr i or  t o dat e of  del i ver y t o s i t e 
ar e not  accept abl e.

1. 6   MAI NTENANCE

1. 6. 1   Swi t chboar d Oper at i on and Mai nt enance Dat a

Submi t  Oper at i on and Mai nt enance Manual s i n accor dance wi t h Sect i on 
01 78 23 OPERATI ON AND MAI NTENANCE DATA.

1. 6. 2   Assembl ed Oper at i on and Mai nt enance Manual s

Assembl e and secur el y bi nd manual s i n dur abl e,  har d cover ed,  wat er  
r esi st ant  bi nder s.   Assembl e and i ndex t he manual s i n t he f ol l owi ng or der  
wi t h a t abl e of  cont ent s:

a.   Manuf act ur er ' s O&M i nf or mat i on r equi r ed by t he par agr aph SD- 10,  
OPERATI ON AND MAI NTENANCE DATA.

b.   Cat al og dat a r equi r ed by t he par agr aph SD- 03,  PRODUCT DATA.
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c.   Dr awi ngs r equi r ed by t he par agr aph SD- 02,  SHOP DRAWI NGS.

d.   Pr i ces f or  spar e par t s and suppl y l i s t .

[ e.   I nf or mat i on on met er i ng.

] f .   Desi gn t est  r epor t s.

g.   Pr oduct i on t est  r epor t s.

1. 7   WARRANTY

Pr ovi de equi pment  i t ems t hat  ar e suppor t ed by ser vi ce or gani zat i ons 
r easonabl y conveni ent  t o t he equi pment  i nst al l at i on i n or der  t o r ender  
sat i sf act or y ser vi ce t o t he equi pment  on a r egul ar  and emer gency basi s 
dur i ng t he war r ant y per i od of  t he cont r act .

PART 2   PRODUCTS

2. 1   PRODUCT COORDI NATI ON

Pr oduct s and mat er i al s not  consi der ed t o be swi t chboar ds and r el at ed 
accessor i es ar e speci f i ed i n Sect i on 33 71 02 UNDERGROUND ELECTRI CAL 
DI STRI BUTI ON,  and Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM.

2. 2   SWI TCHBOARD

JI S C 8480.

2. 2. 1   Rat i ngs

Pr ovi de equi pment  wi t h t he f ol l owi ng r at i ngs:

a.   Vol t age r at i ng:   
[ 480Y/ 277] [ 208Y/ 120] [ 440] [ 440Y/ 254] [ 420Y/ 242] [ 220] [ 210Y/ 105] [ _____]  
vol t s AC,  [ 50] [ 60]  her t z,  [ t hr ee- phase,  [ 3] [ 4] - wi r e] [ as i ndi cat ed] .

b.   Cont i nuous cur r ent  r at i ng of  t he mai n bus:   [ _____ amper es] [ as 
i ndi cat ed] .  

c.   Shor t - c i r cui t  cur r ent  r at i ng:   [ _____ r ms symmet r i cal  amper es] [ as 
i ndi cat ed] .

d.   UL l i s t ed and l abel ed[  as ser vi ce ent r ance equi pment ] .

2. 2. 2   Const r uct i on

Pr ovi de t he f ol l owi ng:

a.   Swi t chboar d:   consi st i ng of  one or  mor e ver t i cal  sect i ons[  bol t ed 
t oget her  t o f or m a r i gi d assembl y]  and [ r ear ] [ f r ont  and r ear ]  al i gned[  
as i ndi cat ed] .

b.   Al l  c i r cui t  br eaker s:   f r ont  accessi bl e.

[ c.   Rear  al i gned swi t chboar ds:   f r ont  accessi bl e l oad connect i ons.

] [ d.   Fr ont  and r ear  al i gned swi t chboar ds[ :   r ear  accessi bl e l oad 
connect i ons] .
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] e.   Wher e i ndi cat ed,  " space f or  f ut ur e"  or  " space"  means t o i ncl ude a 
ver t i cal  bus pr ovi ded behi nd a bl ank f r ont  cover .   Wher e i ndi cat ed,  
" pr ovi s i on f or  f ut ur e"  means f ul l  har dwar e pr ovi ded t o mount  a br eaker  
sui t abl e f or  t he l ocat i on.

f .   Compl et el y f act or y engi neer ed and assembl ed,  i ncl udi ng pr ot ect i ve 
devi ces and equi pment  i ndi cat ed wi t h necessar y i nt er connect i ons,  
i nst r ument at i on,  and cont r ol  wi r i ng.

2. 2. 2. 1   Encl osur e

Pr ovi de t he f ol l owi ng:

a.   Encl osur e:   [ i ndoor ] [ weat her pr oof ]  I P r at ed per  JI S C 8462- 1[ as 
i ndi cat ed] [  f abr i cat ed ent i r el y of  12 gauge,  t ype 304 or  304L 
st ai nl ess st eel ]  per  JI S G 3601 and JI S G 4304.

b.   Encl osur e:   bol t ed t oget her  wi t h r emovabl e bol t - on s i de and[  hi nged]  
r ear  cover s[ ,  and sl opi ng r oof  downwar d t owar d r ear ] .

[ c.   Fr ont [  and r ear ]  door s:   pr ovi ded wi t h[  st ai nl ess st eel ]  padl ockabl e 
vaul t  handl es wi t h a t hr ee poi nt  cat ch.

] [ d.   Bases,  f r ames and channel s of  encl osur e:   cor r osi on r esi st ant  and 
f abr i cat ed of [  t ype 304 or  304L st ai nl ess st eel ] [  or ] [  gal vani zed 
st eel ] JI S G 3601 and JI S G 4304.

] e.   Base:   i ncl udes any par t  of  encl osur e t hat  i s wi t hi n 75 mm of  concr et e 
pad.

[ f .   Gal vani zed st eel :    JI S H 8641 and JI S G 3352 coat i ng,  and JI S B 1048 
and JI S H 8641,  as appl i cabl e.   Gal vani ze af t er  f abr i cat i on wher e 
pr act i cabl e.

] g.   Pai nt  col or :   l i ght  gr ay over  r ust  i nhi bi t or .

[ h.   Pai nt  coat i ng syst em:   compl y wi t h[  JI S C 8480 f or  gal vani zed st eel ] [  
and] [  JI S Z 2371 f or  st ai nl ess st eel ] .

] 2. 2. 2. 2   Bus Bar s

Pr ovi de t he f ol l owi ng:

a.   Bus bar s:   [ copper  wi t h s i l ver - pl at ed cont act  sur f aces] [  or ] [ al umi num 
wi t h t i n- pl at ed cont act  sur f aces] .

( 1)  Phase bus bar s:   [ uni nsul at ed] [ i nsul at ed wi t h a t ape wr ap or  
i nsul at i ng s l eeve pr ovi di ng a mi ni mum br eakdown vol t age i n 
accor dance wi t h JI S C 2110- 1] .

( 2)  Neut r al  bus:   r at ed [ 100] [ _____]  per cent  of  t he mai n bus 
cont i nuous cur r ent  r at i ng[  as i ndi cat ed] .

b.   Make bus connect i ons and j oi nt s wi t h har dened st eel  bol t s.

c.   Mai n- bus ( t hr ough bus) :   r at ed at  t he f ul l  ampaci t y of  t he mai n 
t hr oughout  t he swi t chboar d.
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d.   Mi ni mum 6. 35 mm by 50. 8 mm copper  gr ound bus secur ed t o each ver t i cal  
sect i on al ong t he ent i r e l engt h of  t he swi t chboar d.

2. 2. 2. 3   Mai n Sect i on

Pr ovi de t he mai n sect i on consi st i ng of [ a combi nat i on sect i on wi t h[  
mol ded- case ci r cui t  br eaker s]  f or  t he[  mai n and]  br anch devi ces as 
i ndi cat ed] [  mai n l ugs onl y] [  an i ndi v i dual l y mount ed [ f i xed] [  ai r  power  
c i r cui t  br eaker [  wi t h cur r ent - l i mi t i ng f uses] ] [  i nsul at ed- case ci r cui t  
br eaker ] [  mol ded- case ci r cui t  br eaker ] ] [  and ut i l i t y  t r ansf or mer  
compar t ment ] .

[ 2. 2. 2. 4   Di st r i but i on Sect i ons

Pr ovi de t he di st r i but i on sect i on[ s]  consi st i ng of [  [ i ndi v i dual l y 
mount ed, ] ] [  ai r  power  c i r cui t  br eaker s[  wi t h cur r ent - l i mi t i ng f uses] ] [  
i nsul at ed- case ci r cui t  br eaker s] [  mol ded- case ci r cui t  br eaker s] [  and 
ut i l i t y  t r ansf or mer  compar t ment s]  as i ndi cat ed.  

] [ 2. 2. 2. 5   Auxi l i ar y Sect i ons

Pr ovi de auxi l i ar y sect i ons consi st i ng of  i ndi cat ed[  i nst r ument s, ] [  
met er i ng equi pment , ] [  cont r ol  equi pment , ] [  t r ansf or mer , ] [  and] [  cur r ent  
t r ansf or mer  compar t ment s]  as i ndi cat ed.

] [ 2. 2. 2. 6   Handl es

Pr ovi de handl es f or  i ndi v i dual l y mount ed devi ces of  t he same desi gn and 
met hod of  ext er nal  oper at i on.   Label  handl es pr omi nent l y t o i ndi cat e 
devi ce amper e r at i ng,  col or  coded f or  devi ce t ype.   I dent i f y ON- OFF 
i ndi cat i on by handl e posi t i on and by pr omi nent  mar ki ng.

] 2. 2. 3   Pr ot ect i ve Devi ce

Pr ovi de[  mai n and]  br anch pr ot ect i ve devi ces as i ndi cat ed.

[ 2. 2. 3. 1   Power  Ci r cui t  Br eaker

Pr ovi de t he f ol l owi ng:

a.   JI S C 8201- 2- 1 and JI S C 8201- 2- 2.  [ 120 Vac] [ 100 Vac] [  el ect r i cal l y] [  
manual l y]  oper at ed [ st at i onar y] ,  [ unf used] [ f used] ,  l ow- vol t age power  
c i r cui t  br eaker  wi t h a shor t - c i r cui t  cur r ent  r at i ng[  of  [ _____]  r ms 
amper es symmet r i cal ] [  as i ndi cat ed]  at  [ _____]  vol t s.

b.   Br eaker  f r ame si ze:   [  as i ndi cat ed] [  [ _____]  amper es] .

[ c.   Equi p el ect r i cal l y oper at ed br eaker s wi t h mot or - char ged,  
st or ed- ener gy c l osi ng mechani sm t o per mi t  r api d and saf e c l osi ng of  
t he br eaker  agai nst  f aul t  cur r ent s wi t hi n t he shor t  t i me r at i ng of  t he 
br eaker ,  i ndependent  of  t he oper at or ' s st r engt h or  ef f or t  i n c l osi ng 
t he handl e.

] ] [ 2. 2. 3. 2   I nsul at ed- Case Br eaker

Pr ovi de t he f ol l owi ng:

a.   JI S C 8201- 2- 1.   UL l i s t ed and l abel ed, [  100 per cent  r at ed mai n 
br eaker ] [  st andar d r at ed br anch br eaker s] , [  el ect r i cal l y]  [ manual l y]  
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oper at ed,  l ow vol t age,  i nsul at ed- case ci r cui t  br eaker ,  wi t h a 
shor t - c i r cui t  cur r ent  r at i ng[  of  [ _____]  r ms symmet r i cal  amper es] [  as 
i ndi cat ed]  at  [ _____]  vol t s.

b.   Br eaker  f r ame si ze:   [  [ _____]  amper es] [  as i ndi cat ed] .

c.   Ser i es r at ed ci r cui t  br eaker s ar e unaccept abl e.

] [ 2. 2. 3. 3   Mol ded- Case Ci r cui t  Br eaker

Pr ovi de t he f ol l owi ng:

a.   JI S C 8201- 2- 1.   UL l i s t ed and l abel ed, [  100 per cent  r at ed mai n 
br eaker ] [  st andar d r at ed br anch br eaker s] , [  el ect r i cal l y] [  manual l y]  
oper at ed,  l ow vol t age  mol ded- case ci r cui t  br eaker ,  wi t h a 
shor t - c i r cui t  cur r ent  r at i ng of [  [ _____]  r ms symmet r i cal  amper es] [  as 
i ndi cat ed]  at  [ _____]  vol t s.

b.   Br eaker  f r ame si ze:   [  [ _____]  amper es] [  as i ndi cat ed] .

c.   Ser i es r at ed ci r cui t  br eaker s ar e unaccept abl e.

] [ 2. 2. 3. 4   Fusi bl e Swi t ches

Pr ovi de t he f ol l owi ng:

a.   Fusi bl e Swi t ches:   qui ck- make,  qui ck- br eak,  hi nged- door  t ype.

[ b.   Swi t ches ser vi ng as mot or  di sconnect s:   hor sepower  r at ed.

] c.   Fuses:   cur r ent - l i mi t i ng car t r i dge t ype conf or mi ng t o[  ,  Cl ass 
[ RK1] [ RK5]  f or  0 t o 600 amper es]  per  JI S C 8269- 1 and JI S C 8269- 2.

d.   Fusehol der s:   [ JI S C 8269- 1 and JI S C 8269- 2] .

] [ 2. 2. 3. 5   I nt egr al  Combi nat i on Br eaker  and Cur r ent - Li mi t i ng Fuses

Pr ovi de t he f ol l owi ng:

a.   JI S C 8201- 2- 1.  

b.   I nt egr al  combi nat i on mol ded- case ci r cui t  br eaker  and cur r ent - l i mi t i ng 
f uses: [  as i ndi cat ed] [  r at ed [ _____]  amper es]  wi t h a mi ni mum 
shor t - c i r cui t - cur r ent  r at i ng equal  t o t he shor t - c i r cui t - cur r ent  r at i ng 
of  t he swi t chboar d i n whi ch t he ci r cui t  br eaker  wi l l  be mount ed.

c.   Ser i es r at ed ci r cui t  br eaker s ar e unaccept abl e.

d.   Coor di nat i on of  over cur r ent  devi ces of  t he c i r cui t  br eaker  and 
cur r ent - l i mi t i ng f uses:   f or  over l oads or  f aul t  cur r ent s of  r el at i vel y 
l ow val ue,  t he over cur r ent  devi ce of  t he br eaker  oper at es t o c l ear  t he 
f aul t .   The cur r ent - l i mi t i ng f uses oper at e t o c l ear  t he f aul t  f or  hi gh 
magni t ude shor t  c i r cui t s above a pr edet er mi ned val ue[  cr ossover  poi nt ] .

e.   Housi ng f or  t he cur r ent - l i mi t i ng f uses:   an i ndi v i dual  mol di ng r eadi l y 
r emovabl e f r om t he f r ont  and l ocat ed at  t he l oad si de of  t he c i r cui t  
br eaker .   I f  t he f use housi ng i s r emoved,  a bl own f use i s r eadi l y 
evi dent  by means of  a v i s i bl e i ndi cat or .  
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f .   Removal  of  f use housi ng causes t he br eaker  cont act s t o open,  and t he 
br eaker  cont act s can not  c l ose wi t h t he f use housi ng r emoved.   The 
f use housi ng can not  be i nser t ed wi t h a bl own f use or  wi t h one f use 
mi ssi ng.   The bl owi ng of  any of  t he f uses causes t he ci r cui t  br eaker  
cont act s t o open.

] [ 2. 2. 4   Dr awout  Br eaker s

Pr ovi de dr awout  br eaker s[  as i ndi cat ed] [ _____] .   Equi p dr awout  br eaker s 
wi t h di sconnect i ng cont act s,  wheel s,  and i nt er l ocks f or  dr awout  
appl i cat i on.   Pr ovi de mai n,  auxi l i ar y,  and cont r ol  di sconnect i ng cont act s 
wi t h s i l ver - pl at ed,  mul t i f i nger ,  posi t i ve pr essur e,  sel f - al i gni ng t ype.   
Pr ovi de each dr awout  br eaker  wi t h f our - posi t i on oper at i on wi t h each 
posi t i on c l ear l y i dent i f i ed by an i ndi cat or  on t he ci r cui t  br eaker  f r ont  
panel  as f ol l ows.

a.   Connect ed Posi t i on:   Pr i mar y and secondar y cont act s ar e f ul l y  
engaged.   Br eaker  must  be t r i pped bef or e r acki ng i nt o or  out  of  
posi t i on.

b.   Test  Posi t i on:   Pr i mar y cont act s ar e di sconnect ed but  secondar y 
cont act s r emai n f ul l y  engaged.   Thi s posi t i on al l ows compl et e t est  and 
oper at i on of  t he br eaker  wi t hout  ener gi z i ng t he pr i mar y c i r cui t .

c.   Di sconnect ed Posi t i on:   Pr i mar y and secondar y cont act s ar e 
di sconnect ed.

d.   Wi t hdr awn ( Removed)  Posi t i on:   Pl aces br eaker  compl et el y out  of  
compar t ment ,  r eady f or  r emoval .   Removal  of  t he br eaker  act uat es 
assembl y t hat  i sol at es t he pr i mar y st abs.

] 2. 2. 5   El ect r oni c Tr i p Uni t s

Equi p[  mai n and] [  di st r i but i on]  br eaker s[  as i ndi cat ed]  wi t h a sol i d- st at e 
t r i ppi ng syst em consi st i ng of  t hr ee cur r ent  sensor s and a 
mi cr opr ocessor - based t r i p uni t  t hat  pr ovi des t r ue r ms sensi ng adj ust abl e 
t i me- cur r ent  c i r cui t  pr ot ect i on.   I ncl ude t he f ol l owi ng:    

a.   Cur r ent  sensor s amper e r at i ng:   [  as i ndi cat ed] [  [ _____]  amper es] [  t he 
same as t he br eaker  f r ame r at i ng] .

b.   Tr i p uni t  amper e r at i ng:   [  as i ndi cat ed] [  [ _____]  amper es] .

[ c.   Gr ound f aul t  pr ot ect i on:   [  as i ndi cat ed] [  zer o sequence sensi ng] [  
r esi dual  t ype sensi ng] .

] [ d.   El ect r oni c t r i p uni t s:   pr ovi de addi t i onal  f eat ur es[  as i ndi cat ed] :
]
[ ( 1)  [ I ndi cat ed ] Br eaker s:   i ncl ude l ong del ay pi ck- up and t i me 

set t i ngs,  and LED i ndi cat i on of  cause of  c i r cui t  br eaker  t r i p.

] [ ( 2)  Mai n br eaker s:   i ncl ude[  shor t  del ay pi ck- up and t i me set t i ngs] [  
and] [ ,  i nst ant aneous set t i ngs] [  and] [  gr ound f aul t  set t i ngs] [  as 
i ndi cat ed] .

] [ ( 3)  Di st r i but i on br eaker s:   i ncl ude[  shor t  del ay pi ck- up and t i me 
set t i ngs] [ ,  i nst ant aneous set t i ngs] [ ,  and gr ound f aul t  set t i ngs] [  
as i ndi cat ed] .
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] [ ( 4)  [ Mai n ] Br eaker s:   i ncl ude a di gi t al  di spl ay f or  phase and gr ound 
cur r ent .

] [ ( 5)  [ Mai n ] Br eaker s:   i ncl ude a di gi t al  di spl ay f or  wat t s,  var s,  VA,  
kWh,  kvar h,  and kVAh.

] [ ( 6)  [ Mai n ] Br eaker s:   i ncl ude a di gi t al  di spl ay f or  phase vol t age,  and 
per cent  THD vol t age and cur r ent .

] [ ( 7)  [ Mai n ] Br eaker s:   i ncl ude pr ovi s i ons f or  communi cat i on v i a a 
net wor k t wi st ed pai r  cabl e f or  r emot e moni t or i ng and cont r ol .   
Pr ovi de t he f ol l owi ng communi cat i ons pr ot ocol : [ DNP3] [ Modbus] [ I EC 
61850] .

] [ ( 8)  For  el ect r oni c t r i p uni t s t hat  ar e r at ed f or  or  can be adj ust ed t o 
1, 200 amper es or  hi gher ,  pr ovi de ar c ener gy r educt i on capabi l i t y  
wi t h an ener gy- r educi ng mai nt enance swi t ch wi t h l ocal  st at us 
i ndi cat or .

] [ 2. 2. 6   Met er i ng

[ 2. 2. 6. 1   Di gi t al  Met er s

[ JI S C 5381- 11 and JI S C 61000- 4- 5 f or  sur ge wi t hst and.   [ Met er i ng shal l  
be compl i ant  wi t h t he cur r ent  Advanced Met er  Readi ng Syst em ( AMRS)  
speci f i cat i on. ]  Pr ovi de t r ue r ms,  pl us/ mi nus one per cent  accur acy,  
pr ogr ammabl e,  mi cr opr ocessor - based met er  encl osed i n a seal ed case wi t h 
t he f ol l owi ng f eat ur es. ]

[ Pr ovi de met er ( s)  and connect  t he met er ( s)  t o t he exi st i ng Advanced Met er  
I nf r ast r uct ur e Dat a Aqui s i t i on Syst em ( AMI  DAS) .  The cont r act or  shal l  use 
t he exi st i ng gover nment  l apt op comput er s t o conf i gur e t he met er  usi ng 
exi st i ng sof t war e l oaded on t he comput er .   The cont r act or  wi l l  not  be 
al l owed t o modi f y any sof t war e or  add any addi t i onal  sof t war e t o t he 
comput er .   Al t er nat i vel y,  t he gover nment  wi l l  conf i gur e t he met er ( s) ,  
whi ch must  be compat i bl e wi t h t he exi st i ng syst em,  usi ng exi st i ng 
sof t war e.   Cont r act  shal l  i nsur e t hat  t he met er ( s)  wi l l  t r ansmi t  t he 
speci f i ed dat a t o t he DAS.   Met er s shal l  be compat i bl e wi t h t he Base AMI  
DAS per  NAVFAC Far  East  r equi r ement s. ]

a.   Di spl ay capabi l i t y :

[ ( 1)  Mul t i - Funct i on Met er :  Di spl ay a sel ect ed phase t o neut r al  vol t age,  
phase t o phase vol t age,  per cent  phase t o neut r al  vol t age THD,  
per cent  phase t o phase vol t age THD;  a sel ect ed phase cur r ent ,  
neut r al  cur r ent ,  per cent  phase cur r ent  THD,  per cent  neut r al  
cur r ent ;  sel ect ed t ot al  PF,  kW,  KVA,  kVAR,  FREQ,  kVAh,  kWh.   
Det ect ed al ar m condi t i ons i ncl ude over / under  cur r ent ,  over / under  
vol t age,  over / under  KVA,  over / under  f r equency,  over / under  sel ect ed 
PF/ kVAR,  vol t age phase r ever sal ,  vol t age i mbal ance,  r ever se power ,  
over  per cent  THD.  I ncl ude a For m C KYZ pul se out put  r el ay on t he 
met er .

] [ ( 2)  Power  Met er :  Di spl ay Wat t s,  VARs,  and sel ect ed KVA/ PF.  Det ect ed 
al ar m condi t i ons i ncl ude over / under  KVA,  over / under  PF,  over / under  
VARs,  over / under  r ever se power .

] [ ( 3)  Vol t  Met er :  Pr ovi de capabi l i t y  t o be sel ect abl e bet ween di spl ay of  
t he t hr ee phases of  phase t o neut r al  vol t ages and di spl ay of  t he 
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t hr ee phases of  t he phase t o phase vol t ages.   Det ect ed al ar m 
condi t i ons i ncl ude over / under  vol t age,  over / under  vol t age 
i mbal ance,  over  per cent  THD.

] [ ( 4)  Ammet er :   Di spl ay phase A,  B,  and C cur r ent s.   Det ect ed al ar m 
condi t i ons i ncl ude over / under  cur r ent ,  over  per cent  THD.

] [ ( 5)  Di gi t al  Wat t hour  Met er :   Pr ovi de a s i ngl e sel ect abl e di spl ay f or  
wat t s,  t ot al  k i l owat t  hour s ( kWh)  and wat t  demand ( Wd) .   I ncl ude a 
For m C KYZ pul se out put  r el ay on t he met er .

] b.   Desi gn met er s t o accept [  i nput  f r om st andar d 5A secondar y i nst r ument  
t r ansf or mer s] [  and] [  di r ect  vol t age moni t or i ng r ange t o [ 300] [ 600]  
vol t s,  phase t o phase] .

c.   Pr ovi de pr ogr ammi ng vi a a f r ont  panel  di spl ay and a communi cat i on 
i nt er f ace accessi bl e by a comput er .

d.   Pr ovi de passwor d secur ed pr ogr ammi ng st or ed i n non- vol at i l e EEPROM 
memor y.

e.   Pr ovi de di gi t al  communi cat i ons i n a Modbus [ RTU]  pr ot ocol  v i a a 
[ RS232C] [ RS485]  ser i al  por t [  and an i ndependent l y addr essabl e 
[ RS232C] [ RS485]  ser i al  por t ] .

f .   Pr ovi de met er  t hat  cal cul at es and st or es aver age max/ mi n demand val ues 
wi t h t i me and dat e f or  al l  r eadi ngs based on a user  sel ect abl e s l i di ng 
wi ndow aver agi ng per i od.

g.   Pr ovi de met er  wi t h pr ogr ammabl e hi / l ow set  l i mi t s wi t h t wo dr y cont act  
r el ays when exceedi ng al ar m condi t i ons.

[ h.  Met er  shal l  have t wo- way communi cat i on wi t h t he exi st i ng DAS.  Pr ovi de a 
communi cat i ons i nt er f ace ut i l i z i ng f i ber - opt i c LC connect i on. ]

] [ 2. 2. 6. 2   El ect r oni c Wat t hour  Met er

[ JI S C 1210.   Pr ovi de a swi t chboar d st y l e el ect r oni c pr ogr ammabl e wat t hour  
met er ,  semi - f l ush mount ed,  as i ndi cat ed.   Met er  can be ei t her   pr ogr ammed 
at  t he f act or y or  pr ogr ammed i n t he f i el d.   Tur n f i el d pr ogr ammi ng devi ce 
over  t o t he Cont r act i ng Of f i cer  at  compl et i on of  pr oj ect .   Coor di nat e 
met er  t o syst em r equi r ement s.

a.   Desi gn:   Pr ovi de met er  desi gned f or  use on a 3- phase,  4- wi r e,  
[ 208Y/ 120] [ 210Y/ 105] [ 480Y/ 277] [ 440Y/ 254] [ 420Y/ 242]  vol t  syst em wi t h 3 
cur r ent  t r ansf or mer s.   I ncl ude necessar y KYZ pul se i ni t i at i on har dwar e 
f or  Ener gy Moni t or i ng and Cont r ol  Syst em ( EMCS) .

b.   Coor di nat i on:   Pr ovi de met er  coor di nat ed wi t h r at i os of  cur r ent  
t r ansf or mer s and t r ansf or mer  secondar y vol t age.

c.   Cl ass:  20.   Accur acy:  pl us or  mi nus 1. 0 per cent .  Fi ni sh:  Cl ass I I .

d.   Ki l owat t - hour  Regi st er :  f i ve di gi t  el ect r oni c pr ogr ammabl e t ype.

e.   Demand Regi st er :

( 1)  Pr ovi de sol i d st at e.
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( 2)  Met er  r eadi ng mul t i pl i er :   I ndi cat e mul t i pl i er  on t he met er  f ace.

( 3)  Demand i nt er val  l engt h:  pr ogr ammed f or  [ 15] [ 30] [ 60]  mi nut es wi t h 
r ol l i ng demand up t o s i x subi nt er val s per  i nt er val .

f .   Met er  f usi ng:  Pr ovi de a f use bl ock mount ed i n t he met er i ng compar t ment  
cont ai ni ng one f use per  phase t o pr ot ect  t he vol t age i nput  t o t he 
wat t hour  met er .   Si ze f uses as r ecommended by t he met er  manuf act ur er .

g.   Pr ovi de met er  wi t h a communi cat i ons por t ,  RS485,  wi t h Modbus RTU 
ser i al  or  Et her net ,  Modbus- TCP communi cat i ons.

JI S C 1731- 1.   Pr ovi de si ngl e r at i o t r ansf or mer s,  [ 60 her t z] [ 50 her t z] ,  
[ _____]  t o 5- amper e r at i o,  [ _____]  r at i ng f act or ,  wi t h a met er i ng accur acy 
c l ass of  0. 3 t hr ough [ _____] .

[ Pr ovi de a f use bl ock mount ed i n t he met er i ng compar t ment  cont ai ni ng one 
f use per  phase t o pr ot ect  t he vol t age i nput  t o vol t age sensi ng met er s.   
Si ze f uses as r ecommended by t he met er  manuf act ur er .

] ] ] [ 2. 2. 6. 3   Submet er i ng

  Pr ovi de submet er i ng f or  [ _____]  [ i n accor dance wi t h dr awi ngs] .

] ] [ 2. 2. 7   Tr ansf or mer

Pr ovi de t r ansf or mer  sect i on i n swi t chboar d i n accor dance wi t h JI S C 8480 
and as i ndi cat ed.   Pr ovi de t he t r ansf or mer  and sect i on t hat  i s sui t abl e 
f or  t he i nst al l at i on. [   Test  t r ansf or mer s gr eat er  t han 10 kVA i n 
accor dance wi t h JI S C 8480. ]   Pr ovi de a t r ansf or mer  conf or mi ng t o t he 
r equi r ement s of  Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM.

] [ 2. 2. 8   Heat er s

Pr ovi de [ 120- vol t ] [ 100- vol t ]  heat er s i n each swi t chboar d sect i on.   Pr ovi de 
heat er s of  suf f i c i ent  capaci t y t o cont r ol  moi st ur e condensat i on i n t he 
sect i on,  250 wat t s mi ni mum,  and cont r ol l ed by a t her most at [  and 
humi di st at ]  l ocat ed i n t he sect i on.   Pr ovi de i ndust r i al  t ype t her most at ,  
hi gh l i mi t ,  t o mai nt ai n sect i ons wi t hi n t he r ange of  15 t o 32 degr ees C. [   
Pr ovi de humi di st at  wi t h a r ange of  30 t o 60 per cent  r el at i ve humi di t y. ]   
Obt ai n suppl y vol t age f or  t he heat er s f r om a cont r ol  power  t r ansf or mer  
wi t hi n t he swi t chboar d.   I f  heat er  vol t age i s di f f er ent  t han swi t chboar d 
vol t age,  pr ovi de t r ansf or mer  r at ed t o car r y 125 per cent  of  heat er  f ul l  
l oad r at i ng.   Pr ovi de t r ansf or mer  wi t h a 220 degr ees C i nsul at i on syst em 
wi t h a t emper at ur e r i se not  exceedi ng 115 degr ees C and conf or mi ng t o 
JI S C 61558- 1. [   Ener gi ze el ect r i c heat er s i n swi t chboar d assembl i es whi l e 
t he equi pment  i s i n st or age or  i n pl ace pr i or  t o bei ng pl aced i n ser vi ce.   
Pr ovi de met hod f or  easy connect i on of  heat er  t o ext er nal  power  sour ce.   
Pr ovi de t empor ar y,  r el i abl e ext er nal  power  sour ce i f  commer ci al  power  at  
r at ed vol t age i s not  avai l abl e on si t e. ]

] 2. 2. 9   Ter mi nal  Boar ds

Pr ovi de wi t h engr aved pl ast i c t er mi nal  st r i ps and scr ew t ype t er mi nal s f or  
ext er nal  wi r i ng bet ween component s and f or  i nt er nal  wi r i ng bet ween 
r emovabl e assembl i es.   Pr ovi de shor t - c i r cui t i ng t ype t er mi nal  boar ds 
associ at ed wi t h cur r ent  t r ansf or mer .   Ter mi nat e conduct or s f or  cur r ent  
t r ansf or mer s wi t h r i ng- t ongue l ugs.   Pr ovi de t er mi nal  boar d i dent i f i cat i on 
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t hat  i s i dent i cal  i n s i mi l ar  uni t s.   Pr ovi de col or  coded ext er nal  wi r i ng 
t hat  i s col or  coded consi st ent l y f or  s i mi l ar  t er mi nal  boar ds.

2. 2. 10   Wi r e Mar ki ng

Mar k cont r ol  and met er i ng conduct or s at  each end.   Pr ovi de f act or y 
i nst al l ed,  whi t e,  pl ast i c t ubi ng,  heat  st amped wi t h bl ack bl ock t ype 
l et t er s on f act or y- i nst al l ed wi r i ng.   On f i el d- i nst al l ed wi r i ng,  pr ovi de 
whi t e,  pr epr i nt ed,  pol yvi nyl  chl or i de ( PVC)  s l eeves,  heat  st amped wi t h 
bl ack bl ock t ype l et t er s.   Pr ovi de a s i ngl e l et t er  or  number  on each 
sl eeve,  el l i pt i cal l y shaped t o secur el y gr i p t he wi r e,  and keyed i n such a 
manner  t o ensur e al i gnment  wi t h adj acent  s l eeves.   Pr ovi de speci f i c  wi r e 
mar ki ngs usi ng t he appr opr i at e combi nat i on of  i ndi v i dual  s l eeves.   
I ndi cat e on each wi r e mar ker  t he devi ce or  equi pment ,  i ncl udi ng speci f i c  
t er mi nal  number  t o whi ch t he r emot e end of  t he wi r e i s at t ached.

2. 3   MANUFACTURER' S NAMEPLATE

Pr ovi de a namepl at e on each i t em of  equi pment  bear i ng t he manuf act ur er ' s 
name,  addr ess,  model  number ,  and ser i al  number  secur el y af f i xed i n a 
conspi cuous pl ace;  t he namepl at e of  t he di st r i but i ng agent  i s not  
accept abl e.   Thi s namepl at e and met hod of  at t achment  may be t he 
manuf act ur er ' s st andar d i f  i t  cont ai ns t he r equi r ed i nf or mat i on.

2. 4   FI ELD FABRI CATED NAMEPLATES

JI S K 6911.   Pr ovi de l ami nat ed pl ast i c namepl at es f or  each swi t chboar d,  
equi pment  encl osur e,  r el ay,  swi t ch,  and devi ce;  as speci f i ed i n t hi s 
sect i on or  as i ndi cat ed on t he dr awi ngs.   I dent i f y on each namepl at e 
i nscr i pt i on t he f unct i on and,  when appl i cabl e,  t he posi t i on.   Pr ovi de 
namepl at es of  mel ami ne pl ast i c,  3 mm t hi ck,  whi t e wi t h [ bl ack] [ _____]  
cent er  cor e. [   Pr ovi de r ed l ami nat ed pl ast i c l abel  wi t h whi t e cent er  cor e 
wher e i ndi cat ed. ]   Pr ovi de mat t e f i ni sh sur f ace.   Pr ovi de squar e cor ner s.   
Accur at el y al i gn l et t er i ng and engr ave i nt o t he cor e.   Pr ovi de namepl at es 
wi t h mi ni mum si ze of  25 by 65 mm.   Pr ovi de l et t er i ng t hat  i s a mi ni mum of  
6. 35 mm hi gh nor mal  bl ock st y l e.

2. 5   SOURCE QUALI TY CONTROL

2. 5. 1   Equi pment  Test  Schedul e

The Gover nment  r eser ves t he r i ght  t o wi t ness t est s.   Pr ovi de equi pment  
t est  schedul es f or  t est s t o be per f or med at  t he manuf act ur er ' s t est  
f aci l i t y .   Submi t  r equi r ed t est  schedul e and l ocat i on,  and not i f y t he 
Cont r act i ng Of f i cer  30 cal endar  days bef or e schedul ed t est  dat e.   Not i f y 
Cont r act i ng Of f i cer  15 cal endar  days i n advance of  changes t o schedul ed 
dat e.

Pr ovi de t he f ol l owi ng as par t  of  t est  equi pment  cal i br at i on:

a.   Pr ovi de a cal i br at i on pr ogr am whi ch assur es t hat  al l  appl i cabl e t est  
i nst r ument s ar e mai nt ai ned wi t hi n r at ed accur acy.

b.   Accur acy:   Tr aceabl e t o t he Nat i onal  I nst i t ut e of  St andar ds and 
Technol ogy.

c.   I nst r ument  cal i br at i on f r equency schedul e:   l ess t han or  equal  t o 12 
mont hs f or  bot h t est  f l oor  i nst r ument s and l eased speci al t y equi pment .
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d.   Dat ed cal i br at i on l abel s:   v i s i bl e on al l  t est  equi pment .

e.   Cal i br at i ng st andar d:   hi gher  accur acy t han t hat  of  t he i nst r ument  
t est ed.

f .   Keep up- t o- dat e r ecor ds t hat  i ndi cat e dat es and t est  r esul t s of  
i nst r ument s cal i br at ed or  t est ed.   For  i nst r ument s cal i br at ed by t he 
manuf act ur er  on a r out i ne basi s,  i n l i eu of  t hi r d par t y cal i br at i on,  
i ncl ude t he f ol l owi ng:

( 1)  Mai nt ai n up- t o- dat e i nst r ument  cal i br at i on i nst r uct i ons and 
pr ocedur es f or  each t est  i nst r ument .

( 2)  I dent i f y t he t hi r d par t y/ l abor at or y cal i br at ed i nst r ument  t o 
ver i f y t hat  cal i br at i ng st andar d i s met .

2. 5. 2   Swi t chboar d Desi gn Test s

JI S C 8480.

2. 5. 2. 1   Desi gn Test s

Fur ni sh document at i on showi ng t he r esul t s of  desi gn t est s on a pr oduct  of  
t he same ser i es and r at i ng as t hat  pr ovi ded by t hi s speci f i cat i on.

a.   Shor t - c i r cui t  cur r ent  t est .

b.   Encl osur e t est s.

c.   Di el ect r i c t est .

[ 2. 5. 2. 2   Addi t i onal  Desi gn Test s

I n addi t i on t o nor mal  desi gn t est s,  per f or m t he f ol l owi ng t est s on t he 
act ual  equi pment .   Fur ni sh r epor t s whi ch i ncl ude r esul t s of  desi gn t est s 
per f or med on t he act ual  equi pment .

a.   Temper at ur e r i se t est s.

b.   Cont i nuous cur r ent .

] 2. 5. 3   Swi t chboar d Pr oduct i on Test s

JI S C 8480.   Fur ni sh r epor t s whi ch i ncl ude r esul t s of  pr oduct i on t est s 
per f or med on t he act ual  equi pment  f or  t hi s pr oj ect .   These t est s i ncl ude:

a.   [ 60- her t z] [ 50- her t z]  di el ect r i c t est s.

b.   Mechani cal  oper at i on t est s.

c.   El ect r i cal  oper at i on and cont r ol  wi r i ng t est s.

d.   Gr ound f aul t  sensi ng equi pment  t est .

[ 2. 6   COORDI NATED POWER SYSTEM PROTECTI ON

Pr ovi de a power  syst em st udy as speci f i ed i n Sect i on 26 28 01. 00 10 
COORDI NATED POWER SYSTEM PROTECTI ON.
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] 2. 7   ARC FLASH WARNI NG LABEL

Pr ovi de war ni ng l abel  of  pot ent i al  el ect r i cal  ar c f l ash hazar ds f or  
swi t chboar ds i n accor dance wi t h NFPA 70E and JI S Z 9101.   .

[ 2. 8   SERVI CE ENTRANCE AVAI LABLE FAULT CURRENT LABEL

Pr ovi de l abel  on ext er i or  of  swi t chboar ds used as ser vi ce equi pment  
l i s t i ng t he  f aul t  cur r ent  r at i ng i n accor dance wi t h NFPA 70E and 
JI S Z 9101.    Locat e t hi s sel f - adhesi ve war ni ng l abel  on t he out si de of  
t he swi t chboar d.   

] PART 3   EXECUTI ON

3. 1   I NSTALLATI ON

Conf or m t o I EEE C2,  JI S C 0365 and t o t he r equi r ement s speci f i ed her ei n.   
Pr ovi de new equi pment  and mat er i al s unl ess i ndi cat ed or  speci f i ed 
ot her wi se.

[ 3. 2   GROUNDI NG

I EEE C2 and JI S C 0365,  except  t hat  gr ounds and gr oundi ng syst ems wi t h a 
r esi st ance t o sol i d ear t h gr ound not  exceedi ng [ 25] [ _____]  ohms.

3. 2. 1   Gr oundi ng El ect r odes

Pr ovi de dr i ven gr ound r ods as speci f i ed i n Sect i on 33 71 02 UNDERGROUND 
ELECTRI CAL DI STRI BUTI ON.   Connect  gr ound conduct or s t o t he upper  end of  
t he gr ound r ods by exot her mi c wel d or  compr essi on connect or .   Pr ovi de 
compr essi on connect or s at  equi pment  end of  gr ound conduct or s.

3. 2. 2   Equi pment  Gr oundi ng

Pr ovi de bar e copper  cabl e not  smal l er  t han  [ 100 sqmm]  not  l ess t han 610 mm
 bel ow gr ade connect i ng t o t he i ndi cat ed gr ound r ods.   When wor k i n 
addi t i on t o t hat  i ndi cat ed or  speci f i ed i s di r ect ed t o obt ai n t he 
speci f i ed gr ound r esi st ance,  t he pr ovi s i on of  t he cont r act  cover i ng 
" Changes"  appl i es.

3. 2. 3   Connect i ons

Make j oi nt s i n gr oundi ng conduct or s and l oops by exot her mi c wel d or  
compr essi on connect or .   I nst al l  exot her mi c wel ds and compr essi on 
connect or s as speci f i ed i n Sect i on 33 71 02 UNDERGROUND ELECTRI CAL 
DI STRI BUTI ON.

3. 2. 4   Gr oundi ng and Bondi ng Equi pment

JI S C 60364- 5- 54,  except  as i ndi cat ed or  speci f i ed ot her wi se.

] 3. 3   I NSTALLATI ON OF EQUI PMENT AND ASSEMBLI ES

I nst al l  and connect  equi pment  f ur ni shed under  t hi s sect i on as i ndi cat ed on 
pr oj ect  dr awi ngs,  t he appr oved shop dr awi ngs,  and as speci f i ed her ei n.

3. 3. 1   Swi t chboar d

JI S C 8480.
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3. 3. 2   Met er s and I nst r ument  Tr ansf or mer s

JI S C 1210.

3. 3. 3   Fi el d Appl i ed Pai nt i ng

Wher e f i el d pai nt i ng of  encl osur es i s r equi r ed t o cor r ect  damage t o t he 
manuf act ur er ' s f act or y appl i ed coat i ngs,  pr ovi de manuf act ur er ' s 
r ecommended coat i ngs and appl y i n accor dance wi t h manuf act ur er ' s 
i nst r uct i ons.

3. 3. 4   Gal vani z i ng Repai r

Repai r  damage t o gal vani zed coat i ngs usi ng JASS 6,  z i nc r i ch pai nt ,  f or  
gal vani z i ng damaged by handl i ng,  t r anspor t i ng,  cut t i ng,  wel di ng,  or  
bol t i ng.   Do not  heat  sur f aces t hat  r epai r  pai nt  has been appl i ed t o.

3. 3. 5   Fi el d Fabr i cat ed Namepl at e Mount i ng

Pr ovi de number ,  l ocat i on,  and l et t er  desi gnat i on of  namepl at es as 
i ndi cat ed.   Fast en namepl at es t o t he devi ce wi t h a mi ni mum of  t wo 
sheet - met al  scr ews or  t wo r i vet s.

3. 4   FOUNDATI ON FOR EQUI PMENT AND ASSEMBLI ES

3. 4. 1   Ext er i or  Locat i on

Mount  swi t chboar d on concr et e s l ab as f ol l ows:

a.   Unl ess ot her wi se i ndi cat ed,  pr ovi de t he sl ab wi t h di mensi ons at  l east  
200 mm t hi ck,  r ei nf or ced wi t h a 150 by 150 mm -  MW19 by MW19 ( 6 by 6 -  
W2. 9 by W2. 9)   mesh pl aced uni f or ml y 100 mm f r om t he t op of  t he s l ab.

b.   Pl ace sl ab on a 150 mm t hi ck,  wel l - compact ed gr avel  base.  

c.   I nst al l  s l ab such t hat  t he t op of  t he concr et e s l ab i s appr oxi mat el y 
100 mm above t he f i ni shed gr ade.

d.   Pr ovi de edges above gr ade wi t h 15 mm chamf er .   

e.   Pr ovi de sl ab of  adequat e s i ze t o pr oj ect  at  l east  200 mm beyond t he 
equi pment .

f .   Pr ovi de condui t  t ur nups and cabl e ent r ance space r equi r ed by t he 
equi pment  t o be mount ed.

g.   Seal  voi ds ar ound condui t  openi ngs i n s l ab wi t h wat er -  and 
oi l - r esi st ant  caul k i ng or  seal ant .

h.   Cut  of f  and bush condui t s 75 mm above sl ab sur f ace.

i .   Pr ovi de concr et e wor k as speci f i ed i n Sect i on 03 30 00 CAST- I N- PLACE 
CONCRETE.

3. 4. 2   I nt er i or  Locat i on

Mount  swi t chboar d on concr et e s l ab as f ol l ows:

SECTI ON 26 24 13  Page 17



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

a.   Unl ess ot her wi se i ndi cat ed,  pr ovi de t he sl ab wi t h di mensi ons at  l east  
100 mm t hi ck.

b.   I nst al l  s l ab such t hat  t he t op of  t he concr et e s l ab i s appr oxi mat el y 
100 mm above t he f i ni shed gr ade.   

c.   Pr ovi de edges above gr ade wi t h 15 mm chamf er .

d.   Pr ovi de sl ab of  adequat e s i ze t o pr oj ect  at  l east  [  200 mm] [  ]  beyond 
t he equi pment .

e.   Pr ovi de condui t  t ur nups and cabl e ent r ance space r equi r ed by t he 
equi pment  t o be mount ed.

f .   Seal  voi ds ar ound condui t  openi ngs i n s l ab wi t h wat er -  and 
oi l - r esi st ant  caul k i ng or  seal ant .

g.   Cut  of f  and bush condui t s 75 mm above sl ab sur f ace.

h.   Pr ovi de concr et e wor k as speci f i ed i n Sect i on 03 30 00 CAST- I N- PLACE 
CONCRETE.

3. 5   FI ELD QUALI TY CONTROL

[ Submi t  r equest  f or  set t i ngs of  br eaker s t o t he Cont r act i ng Of f i cer  af t er  
appr oval  of  swi t chboar d and at  l east  30 days i n advance of  t hei r  
r equi r ement .

] [ Submi t  Requi r ed Set t i ngs of  br eaker s t o t he Cont r act i ng Of f i cer  af t er  
appr oval  of  swi t chboar d and at  l east  30 days i n advance of  t hei r  
r equi r ement .

] 3. 5. 1   Per f or mance of  Accept ance Checks and Test s

Per f or m i n accor dance wi t h t he manuf act ur er ' s r ecommendat i ons and i ncl ude 
t he f ol l owi ng vi sual  and mechani cal  i nspect i ons and el ect r i cal  t est s,  
per f or med i n accor dance wi t h Denki  Hoan Kyoukai .

3. 5. 1. 1   Swi t chboar d Assembl i es

a.   Vi sual  and Mechani cal  I nspect i on

( 1)  Compar e equi pment  namepl at e dat a wi t h speci f i cat i ons and appr oved 
shop dr awi ngs.

( 2)  I nspect  physi cal ,  el ect r i cal ,  and mechani cal  condi t i on.

( 3)  Ver i f y appr opr i at e anchor age,  r equi r ed ar ea cl ear ances,  and 
cor r ect  al i gnment .

( 4)  Cl ean swi t chboar d and ver i f y shi ppi ng br aci ng,  l oose par t s,  and 
document at i on shi pped i nsi de cubi c l es have been r emoved.

( 5)  I nspect  al l  door s,  panel s,  and sect i ons f or  pai nt ,  dent s,  
scr at ches,  f i t ,  and mi ssi ng har dwar e.

( 6)  Ver i f y t hat [  f use and]  c i r cui t  br eaker  s i zes and t ypes cor r espond 
t o appr oved shop dr awi ngs as wel l  as t o t he c i r cui t  br eaker ’ s 
addr ess f or  mi cr opr ocessor - communi cat i on packages.
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[ ( 7)  Ver i f y t hat  cur r ent  t r ansf or mer  r at i os cor r espond t o appr oved shop 
dr awi ngs.

] ( 8)  I nspect  al l  bol t ed el ect r i cal  connect i ons f or  hi gh r esi st ance 
usi ng l ow- r esi st ance ohmmet er ,  ver i f y i ng  t i ght ness of  accessi bl e 
bol t ed el ect r i cal  connect i ons by cal i br at ed t or que- wr ench met hod,  
or  per f or mi ng t her mogr aphi c sur vey.

( 9)  Conf i r m cor r ect  oper at i on and sequenci ng of  el ect r i cal  and 
mechani cal  i nt er l ock syst ems.

( 10)  Conf i r m cor r ect  appl i cat i on of  manuf act ur er ' s r ecommended 
l ubr i cant s.

( 11)  I nspect  i nsul at or s f or  evi dence of  physi cal  damage or  
cont ami nat ed sur f aces.

( 12)  Ver i f y cor r ect  bar r i er  i nst al l at i on[  and oper at i on] .

( 13)  Exer ci se al l  act i ve component s.

( 14)  I nspect  al l  mechani cal  i ndi cat i ng devi ces f or  cor r ect  oper at i on.

( 15)  Ver i f y t hat  f i l t er s ar e i n pl ace and vent s ar e c l ear .

( 16)  Test  oper at i on,  al i gnment ,  and penet r at i on of  i nst r ument  
t r ansf or mer  wi t hdr awal  di sconnect s.

( 17)  I nspect  cont r ol  power  t r ansf or mer s.

b.   El ect r i cal  Test s

( 1)  Per f or m i nsul at i on- r esi st ance t est s on each bus sect i on.

( 2)  Per f or m di el ect r i c wi t hst and vol t age t est s.

( 3)  Per f or m i nsul at i on- r esi st ance t est  on cont r ol  wi r i ng;  Do not  
per f or m t hi s t est  on wi r i ng connect ed t o sol i d- st at e component s.

( 4)  Per f or m cont r ol  wi r i ng per f or mance t est .

( 5)  Per f or m pr i mar y cur r ent  i nj ect i on t est s on t he ent i r e cur r ent  
c i r cui t  i n each sect i on of  assembl y.

[ ( 6)  Per f or m phasi ng check on doubl e- ended swi t chboar d t o ensur e 
cor r ect  bus phasi ng f r om each sour ce.

] [ ( 7)  Ver i f y oper at i on of  swi t chboar d heat er s.

] [ 3. 5. 1. 2   Ci r cui t  Br eaker s -  Low Vol t age -  Power

a.   Vi sual  and Mechani cal  I nspect i on

( 1)  Compar e namepl at e dat a wi t h speci f i cat i ons and appr oved shop 
dr awi ngs.

( 2)  I nspect  physi cal  and mechani cal  condi t i on.
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( 3)  I nspect  anchor age,  al i gnment ,  and gr oundi ng.

( 4)  Ver i f y t hat  al l  mai nt enance devi ces ar e avai l abl e f or  ser vi c i ng 
and oper at i ng t he br eaker .

( 5)  I nspect  ar c chut es.

( 6)  I nspect  movi ng and st at i onar y cont act s f or  condi t i on,  wear ,  and 
al i gnment .

( 7)  Ver i f y t hat  pr i mar y and secondar y cont act  wi pe and ot her  
di mensi ons vi t al  t o sat i sf act or y oper at i on of  t he br eaker  ar e 
cor r ect .

( 8)  Per f or m al l  mechani cal  oper at or  and cont act  al i gnment  t est s on 
bot h t he br eaker  and i t s oper at i ng mechani sm.

( 9)  I nspect  al l  bol t ed el ect r i cal  connect i ons f or  hi gh r esi st ance 
usi ng l ow- r esi st ance ohmmet er ,  ver i f y i ng  t i ght ness of  accessi bl e 
bol t ed el ect r i cal  connect i ons by cal i br at ed t or que- wr ench met hod,  
or  per f or mi ng t her mogr aphi c sur vey.

( 10)  Ver i f y cel l  f i t  and el ement  al i gnment .

( 11)  Ver i f y r acki ng mechani sm.

( 12)  Conf i r m cor r ect  appl i cat i on of  manuf act ur er ' s r ecommended 
l ubr i cant s.

b.   El ect r i cal  Test s

( 1)  Per f or m cont act - r esi st ance t est s on each br eaker .

( 2)  Per f or m i nsul at i on- r esi st ance t est s.

( 3)  Adj ust  Br eaker ( s)  f or  f i nal  set t i ngs i n accor dance wi t h Gover nment  
pr ovi ded set t i ngs.

( 4)  Det er mi ne l ong- t i me mi ni mum pi ckup cur r ent  by pr i mar y cur r ent  
i nj ect i on.

( 5)  Det er mi ne l ong- t i me del ay by pr i mar y cur r ent  i nj ect i on.

[ ( 6)  Det er mi ne shor t - t i me pi ckup and del ay by pr i mar y cur r ent  i nj ect i on.

] [ ( 7)  Det er mi ne gr ound- f aul t  pi ckup and del ay by pr i mar y cur r ent  
i nj ect i on.

] [ ( 8)  Det er mi ne i nst ant aneous pi ckup val ue by pr i mar y cur r ent  i nj ect i on.

] [ ( 9)  Act i vat e auxi l i ar y pr ot ect i ve devi ces,  such as gr ound- f aul t  or  
under vol t age r el ays,  t o ensur e oper at i on of  shunt  t r i p devi ces;  
Check t he oper at i on of  el ect r i cal l y- oper at ed br eaker s i n t hei r  
cubi c l e.

] ( 10)  Ver i f y cor r ect  oper at i on of  any auxi l i ar y f eat ur es such as t r i p 
and pi ckup i ndi cat or s,  zone i nt er l ocki ng,  el ect r i cal  c l ose and 
t r i p oper at i on,  t r i p- f r ee,  and ant i pump f unct i on.
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( 11)  Ver i f y oper at i on of  char gi ng mechani sm.

] 3. 5. 1. 3   Ci r cui t  Br eaker s

[ Low Vol t age -  I nsul at ed- Case] [  and ] [ Low Vol t age Mol ded Case wi t h Sol i d 
St at e Tr i ps]

a.   Vi sual  and Mechani cal  I nspect i on

( 1)  Compar e namepl at e dat a wi t h speci f i cat i ons and appr oved shop 
dr awi ngs.

( 2)  I nspect  c i r cui t  br eaker  f or  cor r ect  mount i ng.

( 3)  Oper at e c i r cui t  br eaker  t o ensur e smoot h oper at i on.

( 4)  I nspect  case f or  cr acks or  ot her  def ect s.

( 5)  I nspect  al l  bol t ed el ect r i cal  connect i ons f or  hi gh r esi st ance 
usi ng l ow r esi st ance ohmmet er ,  ver i f y i ng t i ght ness of  accessi bl e 
bol t ed connect i ons and/ or  cabl e connect i ons by cal i br at ed 
t or que- wr ench met hod,  or  per f or mi ng t her mogr aphi c sur vey.

( 6)  I nspect  mechani sm cont act s and ar c chut es i n unseal ed uni t s.

b.   El ect r i cal  Test s

( 1)  Per f or m cont act - r esi st ance t est s.

( 2)  Per f or m i nsul at i on- r esi st ance t est s.

( 3)  Per f or m Br eaker  adj ust ment s f or  f i nal  set t i ngs i n accor dance wi t h 
Gover nment  pr ovi ded set t i ngs.

( 4)  Per f or m l ong- t i me del ay t i me- cur r ent  char act er i st i c t est s

[ ( 5)  Det er mi ne shor t - t i me pi ckup and del ay by pr i mar y cur r ent  i nj ect i on.

] [ ( 6)  Det er mi ne gr ound- f aul t  pi ckup and t i me del ay by pr i mar y cur r ent  
i nj ect i on.

] [ ( 7)  Det er mi ne i nst ant aneous pi ckup cur r ent  by pr i mar y i nj ect i on.

] [ ( 8)  Ver i f y cor r ect  oper at i on of  any auxi l i ar y f eat ur es such as t r i p 
and pi ckup i ndi cat or s,  zone i nt er l ocki ng,  el ect r i cal  c l ose and 
t r i p oper at i on,  t r i p- f r ee,  and ant i - pump f unct i on.

] 3. 5. 1. 4   Cur r ent  Tr ansf or mer s

a.   Vi sual  and Mechani cal  I nspect i on

( 1)  Compar e equi pment  namepl at e dat a wi t h speci f i cat i ons and appr oved 
shop dr awi ngs.

( 2)  I nspect  physi cal  and mechani cal  condi t i on.

( 3)  Ver i f y cor r ect  connect i on.

( 4)  Ver i f y t hat  adequat e c l ear ances exi st  bet ween pr i mar y and 
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secondar y c i r cui t .

( 5)  I nspect  al l  bol t ed el ect r i cal  connect i ons f or  hi gh r esi st ance 
usi ng l ow- r esi st ance ohmmet er ,  ver i f y i ng t i ght ness of  accessi bl e 
bol t ed el ect r i cal  connect i ons by cal i br at ed t or que- wr ench met hod,  
or  per f or mi ng t her mogr aphi c sur vey.

( 6)  Ver i f y t hat  al l  r equi r ed gr oundi ng and shor t i ng connect i ons 
pr ovi de good cont act .

b.   El ect r i cal  Test s

( 1)  Per f or m r esi st ance measur ement s t hr ough al l  bol t ed connect i ons 
wi t h l ow- r esi st ance ohmmet er ,  i f  appl i cabl e.

( 2)  Per f or m i nsul at i on- r esi st ance t est s.

( 3)  Per f or m pol ar i t y t est s.

( 4)  Per f or m r at i o- ver i f i cat i on t est s.

3. 5. 1. 5   Met er i ng and I nst r ument at i on

a.   Vi sual  and Mechani cal  I nspect i on

( 1)  Compar e equi pment  namepl at e dat a wi t h speci f i cat i ons and appr oved 
shop dr awi ngs.

( 2)  I nspect  physi cal  and mechani cal  condi t i on.

( 3)  Ver i f y t i ght ness of  el ect r i cal  connect i ons.

b.   El ect r i cal  Test s

( 1)  Det er mi ne accur acy of  met er s at  25,  50,  75,  and 100 per cent  of  
f ul l  scal e.

( 2)  Cal i br at e wat t hour  met er s accor di ng t o manuf act ur er ' s publ i shed 
dat a.

( 3)  Ver i f y al l  i nst r ument  mul t i pl i er s.

( 4)  El ect r i cal l y conf i r m t hat  cur r ent  t r ansf or mer  and vol t age 
t r ansf or mer  secondar y c i r cui t s ar e i nt act .

3. 5. 1. 6   Gr oundi ng Syst em

a.   Vi sual  and Mechani cal  I nspect i on

( 1)  I nspect  gr ound syst em f or  compl i ance wi t h cont r act  pl ans and 
speci f i cat i ons.

b.   El ect r i cal  Test s

( 1)  JI S C 60364- 6.   Per f or m gr ound- i mpedance measur ement s ut i l i z i ng 
t he f al l - of - pot ent i al  met hod.   On syst ems consi st i ng of  
i nt er connect ed gr ound r ods,  per f or m t est s af t er  i nt er connect i ons 
ar e compl et e.   On syst ems consi st i ng of  a s i ngl e gr ound r od 
per f or m t est s bef or e any wi r e i s connect ed.   Take measur ement s i n 
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nor mal l y dr y weat her ,  not  l ess t han 48 hour s af t er  r ai nf al l .   Use 
a por t abl e gr ound r esi st ance t est er  i n accor dance wi t h 
manuf act ur er ' s i nst r uct i ons t o t est  each gr ound or  gr oup of  
gr ounds.   Use an i nst r ument  equi pped wi t h a met er  r eadi ng di r ect l y 
i n ohms or  f r act i ons t her eof  t o i ndi cat e t he gr ound val ue of  t he 
gr ound r od or  gr oundi ng syst ems under  t est .

( 2)  Submi t  t he measur ed gr ound r esi st ance of  each gr ound r od and 
gr oundi ng syst em,  i ndi cat i ng t he l ocat i on of  t he r od and gr oundi ng 
syst em.   I ncl ude t he t est  met hod and t est  set up ( i . e. ,  pi n 
l ocat i on)  used t o det er mi ne gr ound r esi st ance and soi l  condi t i ons 
at  t he t i me t he measur ement s wer e made.

3. 5. 2   Fol l ow- Up Ver i f i cat i on

Upon compl et i on of  accept ance checks,  set t i ngs,  and t est s,  show by 
demonst r at i on i n ser vi ce t hat  c i r cui t s and devi ces ar e i n good oper at i ng 
condi t i on and pr oper l y per f or mi ng t he i nt ended f unct i on.  Tr i p c i r cui t  
br eaker s by oper at i on of  each pr ot ect i ve devi ce.   Test  each i t em t o 
per f or m i t s f unct i on not  l ess t han t hr ee t i mes.   As an except i on t o 
r equi r ement s st at ed el sewher e i n t he cont r act ,  pr ovi de t he Cont r act i ng 
Of f i cer  5 wor ki ng days advance not i ce of  t he dat es and t i mes f or  checks,  
set t i ngs,  and t est s.

        - -  End of  Sect i on - -
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ADJUSTABLE SPEED DRI VE ( ASD)  SYSTEMS UNDER 600 VOLTS
02/ 20,  CHG 1:  05/ 21

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

EUROPEAN COMMI TTEE FOR STANDARDI ZATI ON ( CEN/ CENELEC)

EN 61800- 3 ( 2017)  Requi r ement s f or  t he Cont r ol  of  
El ect r omagnet i c I nt er f er ence 
Char act er i st i cs of  Subsyst ems and Equi pment

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENGI NEERS ( I EEE)

I EEE 519 ( 2022)  St andar d f or  Har moni c Cont r ol  i n 
El ect r i cal  Power  Syst ems

I EEE C62. 41. 1 ( 2002;  R 2008)  Gui de on t he Sur ges 
Envi r onment  i n Low- Vol t age ( 1000 V and 
Less)  AC Power  Ci r cui t s

I EEE C62. 41. 2 ( 2002)  Recommended Pr act i ce on 
Char act er i zat i on of  Sur ges i n Low- Vol t age 
( 1000 V and Less)  AC Power  Ci r cui t s

I NTERNATI ONAL ELECTROTECHNI CAL COMMI SSI ON ( I EC)

I EC 61000- 3- 12 ( 2012)  El ect r omagnet i c Compat i bi l i t y  ( EMC)  
-  Par t  3- 12:  Li mi t s -  Li mi t s f or  har moni c 
cur r ent s pr oduced by equi pment  connect ed 
t o publ i c l ow- vol t age syst ems wi t h i nput  
cur r ent  >16 A and </ =75 A per  phase

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA 250 ( 2020)  Encl osur es f or  El ect r i cal  Equi pment  
( 1000 Vol t s Maxi mum)

NEMA I CS 1 ( 2022)  St andar d f or  I ndust r i al  Cont r ol  and 
Syst ems:  Gener al  Requi r ement s

NEMA I CS 3. 1 ( 2019)  Gui de f or  t he Appl i cat i on,  
Handl i ng,  St or age,  I nst al l at i on and 
Mai nt enance of  Medi um- Vol t age AC 
Cont act or s,  Cont r ol l er s and Cont r ol  Cent er s

NEMA I CS 6 ( 1993;  R 2016)  I ndust r i al  Cont r ol  and 
Syst ems:   Encl osur es

NEMA I CS 7 ( 2020)  Adj ust abl e- Speed Dr i ves
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NEMA I CS 7. 2 ( 2015)  Appl i cat i on Gui de f or  AC Adj ust abl e 
Speed Dr i ve Syst ems

NEMA I CS 61800- 2 ( 2005)  Adj ust abl e Speed El ect r i cal  Power  
Dr i ve Syst ems Par t  2:   Gener al  
Requi r ement s -  Rat i ng Speci f i cat i ons f or  
Low Vol t age Adj ust abl e Fr equency A. C.  
Power  Dr i ve Syst ems

NEMA MG 1 ( 2021)  Mot or s and Gener at or s

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 ( 2023;  ERTA 7 2023;  TI A 23- 15)  Nat i onal  
El ect r i cal  Code

U. S.  NATI ONAL ARCHI VES AND RECORDS ADMI NI STRATI ON ( NARA)

47 CFR 15 Radi o Fr equency Devi ces

UNDERWRI TERS LABORATORI ES ( UL)

UL 489 ( 2016;  Rev 2019)  UL St andar d f or  Saf et y 
Mol ded- Case Ci r cui t  Br eaker s,  Mol ded- Case 
Swi t ches and Ci r cui t - Br eaker  Encl osur es

UL 61800- 5- 1 ( 2016)  Adj ust abl e Speed El ect r i cal  Power  
Dr i ve Syst ems -  Par t  5- 1:  Saf et y 
Requi r ement s -  El ect r i cal ,  Ther mal  and 
Ener gy

1. 2   RELATED REQUI REMENTS

Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM appl i es t o t hi s sect i on wi t h 
addi t i ons and modi f i cat i ons speci f i ed her ei n.

1. 3   SYSTEM DESCRI PTI ON

1. 3. 1   Per f or mance Requi r ement s

1. 3. 1. 1   El ect r omagnet i c I nt er f er ence Suppr essi on

Comput i ng devi ces,  as def i ned by 47 CFR 15 and EN 61800- 3  r ul es and 
r egul at i ons,  must  be cer t i f i ed t o compl y wi t h t he r equi r ement s f or  c l ass A 
comput i ng devi ces and l abel ed.

1. 3. 1. 2   El ect r omechani cal  and El ect r i cal  Component s

Ensur e el ect r i cal  and el ect r omechani cal  component s of  t he Adj ust abl e Speed 
Dr i ve ( ASD)  do not  cause el ect r omagnet i c i nt er f er ence t o adj acent  
el ect r i cal  or  el ect r omechani cal  equi pment  whi l e i n oper at i on.

1. 3. 2   El ect r i cal  Requi r ement s

1. 3. 2. 1   Power  Li ne Sur ge Pr ot ect i on

I EEE C62. 41. 1 and I EEE C62. 41. 2,  I EEE 519,  I EC 61000- 3- 12 Cont r ol  panel  
must  have sur ge pr ot ect i on,  i ncl uded wi t hi n t he panel  t o pr ot ect  t he uni t  
f r om damagi ng t r ansi ent  vol t age sur ges.   Sur ge pr ot ect i ve devi ce must  be 
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mount ed near  t he i ncomi ng power  sour ce and pr oper l y wi r ed t o al l  t hr ee 
phases and gr ound.   Fuses must  not  be used f or  sur ge pr ot ect i on.

1. 3. 2. 2   Sensor  and Cont r ol  Wi r i ng Sur ge Pr ot ect i on

I / O f unct i ons as speci f i ed must  be pr ot ect ed agai nst  sur ges i nduced on 
cont r ol  and sensor  wi r i ng i nst al l ed out door s and as shown.   Test  t he 
i nput s and out put s i n bot h nor mal  mode and common mode usi ng t he f ol l owi ng 
t wo wavef or ms:

a.   A 10 mi cr osecond by 1000 mi cr osecond wavef or m wi t h a peak vol t age of  
1500 vol t s and a peak cur r ent  of  60 amper es.

b.   An 8 mi cr osecond by 20 mi cr osecond wavef or m wi t h a peak vol t age of  
1000 vol t s and a peak cur r ent  of  500 amper es.

1. 4   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  or  " S"  
c l assi f i cat i on.   Submi t t al s not  havi ng a " G"  or  " S"  c l assi f i cat i on ar e 
[ f or  Cont r act or  Qual i t y Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When 
used,  a code f ol l owi ng t he " G"  c l assi f i cat i on i dent i f i es t he of f i ce t hat  
wi l l  r evi ew t he submi t t al  f or  t he Gover nment . ]   Submi t  t he f ol l owi ng i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Schemat i c Di agr ams;  G[ ,  [ _____] ]

I nt er connect i ng Di agr ams;  G[ ,  [ _____] ]

I nst al l at i on Dr awi ngs;  G[ ,  [ _____] ]

As- Bui l t  Dr awi ngs;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

Adj ust abl e Speed Dr i ves;  G[ ,  [ _____] ]

Wi r es and Cabl es

Equi pment  Schedul e

SD- 06 Test  Repor t s

ASD Test

Per f or mance Ver i f i cat i on Test s

Endur ance Test

[ SD- 07 Cer t i f i cat es

Test i ng Agency' s Fi el d Super vi sor  NETA Cer t i f i cat e;  G[ ,  [ _____] ]

] SD- 08 Manuf act ur er ' s I nst r uct i ons

I nst al l at i on i nst r uct i ons
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SD- 09 Manuf act ur er ' s Fi el d Repor t s

ASD Test  Pl an;  G[ ,  [ _____] ]

St andar d Pr oduct s

SD- 10 Oper at i on and Mai nt enance Dat a

Adj ust abl e Speed Dr i ves,  Dat a Package 4

1. 5   QUALI TY ASSURANCE

1. 5. 1   Schemat i c Di agr ams

Submi t  di agr ams showi ng ci r cui t s and devi ce el ement s f or  each r epl aceabl e 
modul e.   Schemat i c di agr ams of  pr i nt ed ci r cui t  boar ds ar e per mi t t ed t o 
gr oup f unct i onal  assembl i es as devi ces,  pr ovi ded t hat  suf f i c i ent  
i nf or mat i on i s pr ovi ded f or  gover nment  mai nt enance per sonnel  t o ver i f y 
pr oper  oper at i on of  t he f unct i onal  assembl i es.

1. 5. 2   I nt er connect i ng Di agr ams

Show i nt er connect i ons bet ween equi pment  assembl i es,  and ext er nal  
i nt er f aces,  i ncl udi ng power  and si gnal  conduct or s.   I ncl ude f or  encl osur es 
and ext er nal  devi ces.

1. 5. 3   I nst al l at i on Dr awi ngs

Show f l oor  pl an of  each si t e,  wi t h ASD' s and mot or s i ndi cat ed.   I ndi cat e 
vent i l at i on r equi r ement s,  adequat e c l ear ances,  and cabl e r out es.   Submi t  
dr awi ngs f or  gover nment  appr oval  pr i or  t o equi pment  const r uct i on or  
i nt egr at i on.   I mmedi at el y r ecor d modi f i cat i ons t o or i gi nal  dr awi ngs made 
dur i ng i nst al l at i on f or  i ncl usi on i nt o t he as- bui l t  dr awi ngs.

1. 5. 4   Equi pment  Schedul e

Pr ovi de schedul e of  equi pment  suppl i ed.  Schedul e must  pr ovi de a cr oss 
r ef er ence bet ween manuf act ur er  dat a and i dent i f i er s i ndi cat ed i n shop 
dr awi ngs.   Schedul e must  i ncl ude t he t ot al  quant i t y of  each i t em of  
equi pment  suppl i ed and dat a i ndi cat i ng compat i bi l i t y  wi t h mot or s bei ng 
dr i ven.   For  compl et e assembl i es,  such as ASD' s,  pr ovi de t he ser i al  
number s of  each assembl y,  and a sub- schedul e of  component s wi t hi n t he 
assembl y.   Pr ovi de r ecommended spar e par t s l i s t i ng f or  each assembl y or  
component .

1. 5. 5   I nst al l at i on I nst r uct i ons

Pr ovi de i nst al l at i on i nst r uct i ons i ssued by t he manuf act ur er  of  t he 
equi pment ,  i ncl udi ng not es and r ecommendat i ons,  pr i or  t o shi pment  t o t he 
s i t e.   Pr ovi de oper at i on i nst r uct i ons pr i or  t o accept ance t est i ng.

1. 5. 6   St andar d Pr oduct s

Pr ovi de mat er i al s and equi pment  t hat  ar e pr oduct s of  manuf act ur er s 
r egul ar l y engaged i n t he pr oduct i on of  such pr oduct s whi ch ar e of  equal  
mat er i al ,  desi gn and wor kmanshi p and:

a.   Have been i n sat i sf act or y commer ci al  or  i ndust r i al  use f or  2 year s 
pr i or  t o bi d openi ng i ncl udi ng appl i cat i ons of  equi pment  and mat er i al s 
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under  s i mi l ar  c i r cumst ances and of  s i mi l ar  s i ze.

b.   Have been on sal e on t he commer ci al  mar ket  t hr ough adver t i sement s,  
manuf act ur er s '  cat al ogs,  or  br ochur es dur i ng t he 2- year  per i od.

c.   Wher e t wo or  mor e i t ems of  t he same cl ass of  equi pment  ar e r equi r ed,  
pr ovi de pr oduct s of  a s i ngl e manuf act ur er ;  however ,  t he component  
par t s of  t he i t em need not  be t he pr oduct s of  t he same manuf act ur er  
unl ess st at ed i n t hi s sect i on.

1. 6   DELI VERY AND STORAGE

St or e del i ver ed equi pment  t o pr ot ect  f r om t he weat her ,  humi di t y and 
t emper at ur e var i at i ons,  di r t  and dust ,  or  ot her  cont ami nant s.

1. 7   WARRANTY

The compl et e syst em must  be war r ant ed by t he manuf act ur er  f or  a per i od of  
[ one year ]  [ [ _____]  year s] .   Repai r  or  r epl ace any component  f ai l i ng t o 
per f or m i t s f unct i on as speci f i ed and document ed at  no addi t i onal  cost  t o 
t he Gover nment .   I t ems r epai r ed or  r epl aced must  be war r ant ed f or  an 
addi t i onal  per i od of  at  l east  one year  f r om t he dat e t hat  i t  becomes 
f unct i onal  agai n,  as speci f i ed i n FAR 52. 246- 21 War r ant y of  Const r uct i on.

1. 8   MAI NTENANCE

1. 8. 1   Spar e Par t s

Manuf act ur er s pr ovi de spar e par t s i n accor dance wi t h r ecommended spar e 
par t s l i s t .

[ Pr ovi de one [ _____]  spar e ASD of  each model  pr ovi ded f or  HVAC equi pment ,  
f ul l y  pr ogr ammed and r eady f or  back- up oper at i on when connect ed.

] 1. 8. 2   Oper at i on and Mai nt enance Dat a

Pr ovi de i n accor dance wi t h Sect i on 01 78 23 OPERATI ON AND MAI NTENANCE 
DATA.   Pr ovi de ser vi ce and mai nt enance i nf or mat i on i ncl udi ng pr event i ve 
mai nt enance,  assembl y,  and di sassembl y pr ocedur es.   I ncl ude el ect r i cal  
dr awi ngs f r om el ect r i cal  gener al  sect i ons.   Pr ovi de addi t i onal  i nf or mat i on 
necessar y t o pr ovi de compl et e oper at i on,  r epai r ,  and mai nt enance 
i nf or mat i on,  det ai l ed t o t he smal l est  r epl aceabl e uni t .   I ncl ude copi es of  
as- bui l t  submi t t al s.   Pr ovi de r out i ne pr event at i ve mai nt enance 
i nst r uct i ons,  and equi pment  r equi r ed.   Pr ovi de i nst r uct i ons on how t o 
modi f y pr ogr am set t i ngs,  and modi f y t he cont r ol  pr ogr am.   Pr ovi de 
i nst r uct i ons on dr i ve adj ust ment ,  t r oubl e- shoot i ng,  and conf i gur at i on.   
Pr ovi de i nst r uct i ons on pr ocess t uni ng and syst em cal i br at i on.

1. 8. 3   Techni cal  Suppor t

Pr ovi de t he ASDs wi t h manuf act ur er ' s t echni cal  t el ephone suppor t  i n 
Engl i sh,  r eadi l y avai l abl e dur i ng nor mal  wor ki ng hour s.

PART 2   PRODUCTS

2. 1   ADJUSTABLE SPEED DRI VES ( ASD)

Pr ovi de adj ust abl e speed dr i ve t o cont r ol  t he speed of  i nduct i on 
mot or ( s) .   The ASD must  i ncl ude t he f ol l owi ng mi ni mum f unct i ons,  f eat ur es 
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and r at i ngs.

a.   I nput  c i r cui t  br eaker  per  UL 489 wi t h a mi ni mum of  10, 000 amps 
symmet r i cal  i nt er r upt i ng capaci t y and door  i nt er l ocked ext er nal  
oper at or .

b.   A conver t er  st age per  UL 61800- 5- 1 must  change f i xed vol t age,  f i xed 
f r equency,  ac l i ne power  t o a f i xed dc vol t age.  The conver t er  must  
ut i l i ze a f ul l  wave br i dge desi gn i ncor por at i ng di ode r ect i f i er s.  
Si l i con Cont r ol l ed Rect i f i er s ( SCR)  ar e not  accept abl e.   The conver t er  
must  be i nsensi t i ve t o t hr ee phase r ot at i on of  t he ac l i ne and must  
not  cause di spl acement  power  f act or  of  l ess t han . 95 l aggi ng under  any 
speed and l oad condi t i on.

c.   An i nver t er  st age must  change f i xed dc vol t age t o var i abl e f r equency,  
var i abl e ac vol t age f or  appl i cat i on t o a st andar d NEMA MG 1 Par t  30 
mot or  desi gned f or  use wi t h adj ust abl e f r equency power  suppl i es.   
Swi t ch t he i nver t er  t o pr oduce a s i ne coded pul se wi dt h modul at ed 
( PWM)  out put  wavef or m.

d.   The ASD shal l  be capabl e of  suppl y i ng 110 per cent  of  r at ed f ul l  l oad 
cur r ent  f or  one mi nut e at  maxi mum ambi ent  t emper at ur e.

e.   The ASD must  be desi gned t o oper at e f r om a [ _____]  vol t ,  pl us or  mi nus 
10 per cent ,  t hr ee phase,  60 Hz suppl y,  and cont r ol  mot or s wi t h a 
cor r espondi ng vol t age r at i ng.

f .   Accel er at i on and decel er at i on t i me must  be i ndependent l y adj ust abl e 
f r om one second t o 60 seconds.

[ Adj ust  decel er at i ng t i me by[  pr ovi di ng an ext er nal  dynami c br aki ng 
r esi st or  desi gned t o meet  NEMA I CS 61800- 2 t o be capabl e of  decel er at i ng 
s i x t i mes t he mot or  i ner t i a wi t h no mor e t han 150 per cent  of  r at ed cur r ent  
wi t h t he mot or  at  i t s  base speed. ] [  pr ovi di ng an ASD wi t h a r egener at i ve 
br aki ng desi gned t o r et ur n some of  br aki ng ener gy f r om t he mot or  t o t he AC 
power  di st r i but i on syst em. ] [  pr ovi di ng each of  sever al  ASD used i n a 
pr ocess wi t h a common DC bus t i e desi gned t o shar e t he r egener at i ve ener gy 
bet ween t i ed i n par al l el  cont r ol s. ]   ] Requi r ed decel er at i on t i me may be 
achi eved usi ng not  onl y dynami c br aki ng r esi st or  but  wi t h ot her  met hods 
descr i bed i n NEMA I CS 7. 2- 2015 par agr aph 5. 2. 5.

g.   Adj ust abl e f ul l - t i me cur r ent  l i mi t i ng must  l i mi t  t he cur r ent  t o a 
pr eset  val ue whi ch must  not  exceed 110 per cent  of  t he cont r ol l er  r at ed 
cur r ent .   The cur r ent  l i mi t i ng act i on must  mai nt ai n t he V/ Hz r at i o 
const ant  so t hat  var i abl e t or que can be mai nt ai ned.   Shor t  t i me 
st ar t i ng over r i de must  al l ow st ar t i ng cur r ent  t o r each 175 per cent  of  
cont r ol l er  r at ed cur r ent  t o maxi mum st ar t i ng t or que.

h.   The cont r ol l er s must  be capabl e of  pr oduci ng an out put  f r equency over  
t he r ange of  3 Hz t o 60 Hz ( 20 t o one speed r ange) ,  wi t hout  l ow speed 
coggi ng.   Over  f r equency pr ot ect i on must  be i ncl uded such t hat  a 
f ai l ur e i n t he cont r ol l er  el ect r oni c c i r cui t r y must  not  cause 
f r equency t o exceed 110 per cent  of  t he maxi mum cont r ol l er  out put  
f r equency sel ect ed.

i .   Mi ni mum and maxi mum out put  f r equency must  be adj ust abl e over  t he 
f ol l owi ng r anges:   1)  Mi ni mum f r equency 3 Hz t o 50 per cent  of  maxi mum 
sel ect ed f r equency;  2)  Maxi mum f r equency 40 Hz t o 60 Hz.
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j .   The cont r ol l er  ef f i c i ency at  any speed must  not  be l ess t han 96 
per cent .

k.   The cont r ol l er s must  be capabl e of  bei ng r est ar t ed i nt o a mot or  
coast i ng i n t he f or war d di r ect i on wi t hout  t r i ppi ng.

l .   Pr ot ect i on of  power  semi conduct or  component s must  be accompl i shed 
wi t hout  t he use of  f ast  act i ng semi conduct or  out put  f uses.   Subj ect i ng 
t he cont r ol l er s t o any of  t he f ol l owi ng condi t i ons must  not  r esul t  i n 
component  f ai l ur e or  t he need f or  f use r epl acement :

( 1)  Shor t  c i r cui t  at  cont r ol l er  out put

( 2)  Gr ound f aul t  at  cont r ol l er  out put

( 3)  Open ci r cui t  at  cont r ol l er  out put

( 4)  I nput  under vol t age

( 5)  I nput  over vol t age

( 6)  Loss of  i nput  phase

( 7)  AC l i ne swi t chi ng t r ansi ent s

( 8)  I nst ant aneous over l oad

( 9)  Sust ai ned over l oad exceedi ng 115 per cent  of  cont r ol l er  r at ed 
cur r ent

( 10)  Over  t emper at ur e

( 11)  Phase r ever sal  

m.   Sol i d st at e mot or  over l oad pr ot ect i on must  [ be i ncl uded such t hat  
cur r ent  exceedi ng an adj ust abl e t hr eshol d must  act i vat e a 60 second 
t i mi ng ci r cui t .   Shoul d cur r ent  r emai n above t he t hr eshol d 
cont i nuousl y f or  t he t i mi ng per i od,  t he cont r ol l er  wi l l  aut omat i cal l y 
shut  down. ] [ have [ sensor  i n each phase, ] [  [ Cl ass 10]  [ Cl ass 20]  [ Cl ass 
10/ 20 sel ect abl e]  t r i ppi ng char act er i st i c sel ect ed t o pr ot ect  mot or  
agai nst  vol t age and cur r ent  unbal ance and si ngl e phasi ng, ]  [ Cl ass I I  
gr ound- f aul t  pr ot ect i on,  wi t h st ar t  and r un del ays t o pr event  nui sance 
t r i p on st ar i ng, ]  [ anal og communi cat i on modul e, ] [  [ NC]  [ NO]  i sol at ed 
over l oad al ar m cont act , ]  [ ext er nal  over l oad,  r eset  push but t on] . ]

n.   I ncl ude sl i p compensat i on c i r cui t  t hat  wi l l  sense changi ng mot or  l oad 
condi t i ons and adj ust  out put  f r equency t o pr ovi de speed r egul at i on of  
NEMA MG 1 Par t  30 desi gned f or  use wi t h adj ust abl e f r equency power  
suppl i es  mot or s t o wi t hi n pl us or  mi nus 0. 5 per cent  of  maxi mum speed 
wi t hout  t he necessi t y of  a t achomet er  gener at or .

o.   The ASD must  be f act or y set  f or  manual  r est ar t  af t er  t he f i r st  
pr ot ect i ve c i r cui t  t r i p f or  mal f unct i on ( over cur r ent ,  under vol t age,  
over vol t age or  over t emper at ur e)  or  an i nt er r upt i on of  power .   The ASD 
must  be capabl e of  bei ng set  f or  aut omat i c r est ar t  af t er  a sel ect ed 
t i me del ay.   I f  t he dr i ve f aul t s agai n wi t hi n a speci f i ed t i me per i od 
( adj ust abl e 0- 60 seconds) ,  a manual  r est ar t  wi l l  be r equi r ed. [   
Pr ovi de Bi di r ect i onal  Aut ospeed Sear ch capabl e of  st ar t i ng t he ASD 
i nt o r ot at i ng l oads spi nni ng i n ei t her  di r ect i on and r et ur ni ng mot or  
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t o set  speed i n pr oper  di r ect i on,  wi t hout  causi ng damage t o dr i ve,  
mot or ,  or  l oad. ]

p.   The ASD must  i ncl ude ext er nal  f aul t  r eset  capabi l i t y .   Al l  t he 
necessar y l ogi c t o accept  an ext er nal  f aul t  r eset  cont act  must  be 
i ncl uded.

q.   Pr ovi de cr i t i cal  speed l ockout  c i r cui t r y t o pr event  oper at i ng at  
f r equenci es wi t h cr i t i cal  har moni cs t hat  cause r esonant  v i br at i ons.   
The ASD must  have a mi ni mum of  t hr ee user  sel ect abl e bandwi dt hs.

r .   Pr ovi de pr eper l y s i zed [ NEMA] [ I EC]  r at ed by- pass and i sol at i on 
cont act or s t o enabl e oper at i on of  mot or  i n t he event  of  ASD f ai l ur e[  
and f or  saf et y t r ansf er s mot or  bet ween power  conver t er  out put  and 
bypass ci r cui t  usi ng a f i el d- sel ect abl e aut omat i c and manual  bypass 
mode] .   I nst al l  mechani cal  and el ect r i cal  i nt er l ocks bet ween t he 
by- pass and i sol at i on cont act or s.   Pr ovi de a sel ect or  swi t ch and 
t r ansf er  del ay t i mer .   Mot or  over l oad and shor t  c i r cui t  pr ot ect i ve 
f eat ur es must  r emai n i n use dur i ng t he bypass mode.

s.   Each i ndi v i dual  ASD must  meet  t he f ol l owi ng Tot al  Har moni c Di st or t i on 
( THD)  r equi r ement s at  t he i nput  t er mi nal s t o t he f act or y assembl y of  
t he ASD or  at  t he l oad di sconnect i ng means ser vi ng t he ASD and f i l t er  
assembl y.   These measur ement s shoul d be t aken wi t h t he dr i ve set  at  90 
per cent  f r equency ( r pms)  and t he mot or  under  a mi ni mum of  50 per cent  
demand.

( 1)  The Vol t age THD shoul d not  exceed 2. 0 per cent  THD.

( 2)  The Cur r ent  THD shoul d not  exceed 15. 0 per cent  THD.

( 3)  I f  t he st andar d f act or y ASD does not  meet  or  exceed t hese 
r equi r ement s t he f act or y must  i nst al l  appr opr i at e equi pment  
( Har moni c Tr aps,  Fi l t er s,  di f f er ent  Dr i ve t echnol ogy,  et c. )  t o 
mi t i gat e t he di st or t i on t o assur e per f or mance of  t he VFD i s wi t hi n 
t he l i mi t s.

( 4)  These t est s shoul d be per f or med at  t he Manuf act ur er s Labor at or y 
f aci l i t i es and submi t t ed as par t  of  t he Pr oduct  Dat a Submi t t al s,  
i n or der  t o pr event  t he necessi t y of  addi ng mi t i gat i on equi pment  
i n t he f i el d.  I f  t he r equi r ement s l i s t ed above ar e met ,  I EEE 519 
wi l l  al so be met .

[ t .   Mi ni mum Oper at i ng Condi t i ons.   Desi gned and const r uct ed ASD' s t o 
oper at e wi t hi n t he f ol l owi ng ser vi ce condi t i ons:

( 1)  Ambi ent  Temper at ur e Rat i ng:   0 t o 120 degr ees F.

( 2)  Non- condensi ng r el at i ve humi di t y r at i ng:   l ess t han 95 per cent .

( 3)  Ambi ent  r at i ng:   Not  exceed 1, 006 met er s.

] [ 2. 1. 1   ASD f or  I ndust r i al  Appl i cat i on

Pr ovi de t he f ol l owi ng oper at or  cont r ol  and moni t or i ng devi ces mount ed on 
t he f r ont  panel  of  t he ASD:

a.   Manual  speed pot ent i omet er .
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b.   Hand- Of f - Aut o ( HOA)  swi t ch.

c.   Power  on l i ght .

d.   Dr i ve r un power  l i ght .

e.   Local  di spl ay[  capabl e of  i ncl udi ng ASD st at us,  f r equency,  mot or  RPM,  
phase cur r ent ,  f aul t  di agnost i c i n descr i pt i ve t ext ,  and al l  
pr ogr ammed par amet er s] .

] [ 2. 1. 2   ASD f or  HVAC Appl i cat i on

ASDs must  have t he f ol l owi ng f eat ur es:

a.   A l ocal  oper at or  cont r ol  pr ovi di ng t he f ol l owi ng f unct i ons:

( 1)  Remot e/ Local  oper at or  sel ect i on wi t h passwor d access.

( 2)  Run/ St op and manual  speed commands.

( 3)  Al l  pr ogr ammi ng f unct i ons.

( 4)  Scr ol l i ng t hr ough al l  di spl ay f unct i ons.

b.   A l ocal  oper at or  cont r ol  panel  wi t h t he f ol l owi ng dat a di spl ayed:

( 1)  ASD st at us.

( 2)  Fr equency.

( 3)  Mot or  RPM.

( 4)  Phase cur r ent .

( 5)  Scr ol l i ng t hr ough al l  di spl ay f unct i ons.

( 6)  Faul t  di agnost i cs i n descr i pt i ve t ext .

( 7)  Al l  pr ogr ammed par amet er s.

c.   St andar d PI  l oop cont r ol l er  wi t h i nput  t er mi nal  f or  cont r ol l ed 
var i abl e and par amet er  set t i ngs.

d.   User  i nt er f ace t er mi nal s f or  r emot e cont r ol  of  ASD speed,  speed 
f eedback,  and an i sol at ed f or m C SPDT r el ay,  whi ch ener gi zes on a 
dr i ve f aul t  condi t i on.

e.   An i sol at ed f or m C SPDT auxi l i ar y r el ay whi ch ener gi zes on a r un 
command.

f .   An adj ust abl e car r i er  f r equency wi t h 16 KHz mi ni mum upper  l i mi t .

g.   A bui l t - i n or  ext er nal  l i ne r eact or  wi t h 3 per cent  mi ni mum i mpedance 
t o pr ot ect  t he DC bus capaci t or s and r ect i f i er  sect i on di odes[ ,  r educe 
power  l i ne t r ansi ent  vol t age,  l i ne not chi ng,  DC bus over - vol t age 
t r i ppi ng and i mpr ove t he i nver t er  over - cur r ent  and over - vol t age 
condi t i ons] .

h.   Hi st or i cal  l oggi ng i nf or mat i on and di spl ays:
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[ ( 1)  Real - t i me cl ock wi t h cur r ent  t i me and dat e.

] ( 2)  Runni ng l og of  t ot al  power  ver sus t i me.

( 3)  Tot al  r un t i me.

[ ( 4)  Faul t  l og,  mai nt ai ni ng l ast  [ f our ] [ _____]  f aul t s wi t h t i me and 
dat a st amp f or  each.

] ( 5)  [ _____] .

[ i .   The ASD must  be capabl e of  aut omat i c cont r ol  by a r emot e [ 4- 20 mA] [ 0 
t o 10 VDC] [ _____]  s i gnal ,  by [ BACnet ] [ LONwor ks] [ _____]  net wor k 
command,  or  manual l y by t he ASD cont r ol  panel .

] [ j .   ASDs must  i ncl ude t he f ol l owi ng oper at or  pr ogr ammabl e par amet er s:

( 1)  Upper  and l ower  l i mi t  f r equency.

( 2)  Accel er at i on and decel er at i on r at e.

( 3)  Var i abl e t or que vol t s per  Her t z cur ve.

( 4)  St ar t i ng vol t age l evel .

( 5)  St ar t i ng f r equency l evel .

( 6)  Di spl ay speed scal i ng.

( 7)  Enabl e/ di sabl e sof t  st al l  f eat ur e.

( 8)  Mot or  over l oad l evel .

( 9)  Mot or  st al l  l evel .

( 10)  Jump f r equency and hyst er esi s band.

( 11)  PWM car r i er  f r equency.

] [ k.   ASD must  have t he f ol l owi ng pr ot ect i ve f eat ur es:

( 1)  An el ect r oni c adj ust abl e i nver se t i me cur r ent  l i mi t  wi t h 
consi der at i on f or  addi t i onal  heat i ng of  t he mot or  at  f r equenci es 
bel ow 45Hz,  f or  t he pr ot ect i on of  t he mot or .

( 2)  An el ect r oni c adj ust abl e sof t  st al l  f eat ur e,  al l owi ng t he ASD t o 
l ower  t he f r equency t o a poi nt  wher e t he mot or  wi l l  not  exceed t he 
f ul l - l oad amper age when an over l oad ASD wi l l  aut omat i cal l y r et ur n 
t o t he r equest ed f r equency when l oad condi t i ons per mi t .

( 3)  A separ at e el ect r oni c st al l  at  110 per cent  ASD r at ed cur r ent ,  and 
a separ at e har dwar e t r i p at  190 per cent  cur r ent .

( 4)  The abi l i t y  t o shut  down i f  i nadver t ent l y st ar t ed i nt o a r ot at i ng 
l oad wi t hout  damagi ng t he ASD or  t he mot or .

( 5)  The abi l i t y  t o keep a l og of  a mi ni mum of  f our  pr evi ous f aul t  
condi t i ons,  i ndi cat i ng t he f aul t  t ype and t i me of  occur r ence i n 
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descr i pt i ve t ext .

( 6)  The abi l i t y  t o sust ai n 110 per cent  r at ed cur r ent  f or  60 seconds.

( 7)  The abi l i t y  t o shut down saf el y or  pr ot ect  agai nst  and r ecor d t he 
f ol l owi ng f aul t  condi t i ons:

( a)  Over  cur r ent  ( and an i ndi cat i on i f  t he over  cur r ent  was dur i ng 
accel er at i on,  decel er at i on,  or  r unni ng) .

( b)  Over  cur r ent  i nt er nal  t o t he dr i ve.

( c)  Mot or  over l oad at  st ar t - up.

( d)  Over  vol t age f r om ut i l i t y  power .

( e)  Mot or  r unni ng over l oad.

( f )  Over  vol t age dur i ng decel er at i on.

( g)  ASD over  heat .

( h)  Load and gr ound f aul t .

( h)  Abnor mal  par amet er s or  dat a i n ASD EEPROM.

] ] 2. 2   ENCLOSURES

Pr ovi de equi pment  encl osur es conf or mi ng t o NEMA 250,  NEMA I CS 7,  and 
NEMA I CS 6,  wi t h a heat er  i f  l ocat ed out door s.   An HMCP devi ce shal l  
pr ovi de t he di sconnect i ng means.   The oper at i ng handl e shal l  pr ot r ude 
t hr ough t he door ,  but  t he di sconnect  shal l  not  be mount ed on t he door .   
The handl e shal l  i ndi cat e ON,  OFF,  and t r i pped condi t i ons.   The handl e 
shal l  have pr ovi s i ons t o accommodat e a mi ni mum of  t hr ee padl ocks i n t he 
OFF posi t i on.   I nt er l ocks shal l  pr event  unaut hor i zed openi ng or  c l osi ng of  
t he ASD door  wi t h t he di sconnect  handl e i n t he ON posi t i on.   The door  
handl e i nt er l ock shoul d have pr ovi s i ons t o be def eat ed by qual i f i ed 
mai nt enance per sonnel .

2. 3   WI RES AND CABLES

Al l  wi r es and cabl es must  conf or m t o NEMA 250,  NEMA I CS 7,  NFPA 70.

2. 4   NAMEPLATES

Namepl at es ext er nal  t o NEMA encl osur es must  conf or m wi t h t he r equi r ement s 
of  Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM.   Pr ovi de manuf act ur er ' s 
st andar d,  per manent  namepl at es f or  i nt er nal  ar eas of  encl osur es.

2. 5   SOURCE QUALI TY CONTROL

2. 5. 1   ASD Test  Pl an

To ensur e qual i t y,  each ASD must  be subj ect  t o a ser i es of  i n- pl ant  
qual i t y cont r ol  i nspect i ons bef or e appr oval  f or  shi pment  f r om t he 
manuf act ur er ' s f aci l i t i es.   Pr ovi de t est  pl ans.
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2. 5. 2   ASD Test  Repor t

To ensur e qual i t y,  each ASD must  be subj ect  t o a ser i es of  i n- pl ant  
qual i t y cont r ol  i nspect i ons bef or e appr oval  f or  shi pment  f r om t he 
manuf act ur er ' s f aci l i t i es.   Pr ovi de t est  r epor t s.

PART 3   EXECUTI ON

3. 1   I NSTALLATI ON

Per  NEMA I CS 3. 1,  i nst al l  equi pment  i n accor dance wi t h t he appr oved 
manuf act ur er ' s pr i nt ed i nst al l at i on dr awi ngs,  i nst r uct i ons,  wi r i ng 
di agr ams,  and as i ndi cat ed on pr oj ect  dr awi ngs and t he appr oved shop 
dr awi ngs.   A f i el d r epr esent at i ve of  t he dr i ve manuf act ur er  must  super vi se 
t he i nst al l at i on of  al l  equi pment ,  and wi r i ng.

3. 2   GROUNDI NG

Per  NEMA I CS 7. 2,  ASD must  be sol i dl y gr ounded t o t he mai n di st r i but i on.

3. 3   FI ELD QUALI TY CONTROL

Speci f i ed pr oduct s must  be t est ed as a syst em f or  conf or mance t o 
speci f i cat i on r equi r ement s pr i or  t o schedul i ng t he accept ance t est s.   
Conduct  per f or mance ver i f i cat i on t est s i n t he pr esence of  Gover nment  
r epr esent at i ve,  obser vi ng and document i ng compl et e compl i ance of  t he 
syst em t o t he speci f i cat i ons.   Submi t  a s i gned copy of  t he t est  r esul t s,  
cer t i f y i ng pr oper  syst em oper at i on bef or e schedul i ng t est s.

3. 3. 1   ASD Test

A pr oposed t est  pl an must  be submi t t ed t o t he cont r act i ng of f i cer  at  l east  
28 cal endar  days pr i or  t o pr oposed t est i ng f or  appr oval .   The t est s must  
conf or m t o NEMA I CS 1,  NEMA I CS 7,  and al l  manuf act ur er ' s saf et y 
r egul at i ons.   The Gover nment  r eser ves t he r i ght  t o wi t ness al l  t est s and 
r evi ew any document at i on.   I nf or m t he Gover nment  at  l east  14 wor ki ng days 
pr i or  t o t he dat es of  t est i ng.   Per f or m t he ASD t est  [ wi t h t he assi st ance 
of  a f act or y- aut hor i zed ser vi ce r epr esent at i ve] [ engagi ng a qual i f i ed 
t est i ng agency' s f i el d super vi sor  cur r ent l y cer t i f i ed by NETA t o super vi se 
on- si t e t est i ng] .

3. 3. 2   Per f or mance Ver i f i cat i on Test s

" Per f or mance Ver i f i cat i on Test "  pl an must  pr ovi de t he st ep by st ep 
pr ocedur e r equi r ed t o est abl i sh f or mal  ver i f i cat i on of  t he per f or mance of  
t he ASD.   Compl i ance wi t h t he speci f i cat i on r equi r ement s must  be ver i f i ed 
by i nspect i ons,  r evi ew of  cr i t i cal  dat a,  demonst r at i ons,  and t est s.   The 
Gover nment  r eser ves t he r i ght  t o wi t ness al l  t est s,  r evi ew dat a,  and 
r equest  ot her  such addi t i onal  i nspect i ons and r epeat  t est s as necessar y t o 
ensur e t hat  t he syst em and pr ovi ded ser vi ces conf or m t o t he st at ed 
r equi r ement s.   I nf or m t he Gover nment  14 cal endar  days pr i or  t o t he dat e 
t he t est  i s  t o be conduct ed.

3. 3. 3   Endur ance Test

I mmedi at el y upon compl et i on of  t he per f or mance ver i f i cat i on t est ,  t he 
endur ance t est  must  commence.   The syst em must  be oper at ed at  var yi ng 
r at es f or  not  l ess t han 192 consecut i ve hour s,  at  an aver age ef f ect i veness 
l evel  of  0. 9998,  t o demonst r at e pr oper  f unct i oni ng of  t he compl et e PCS.   
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Cont i nue t he t est  on a day- t o- day basi s unt i l  per f or mance st andar d i s 
met .   The cont r act or  i s not  al l owed i n t he bui l di ng dur i ng t he endur ance 
t est .   The syst em must  r espond as desi gned.

3. 4   DEMONSTRATI ON

3. 4. 1   Tr ai ni ng

Coor di nat e t r ai ni ng r equi r ement s wi t h t he Cont r act i ng Of f i cer .     Pr ovi de 
vi deo t apes,  i f  avai l abl e,  of  al l  t r ai ni ng pr ovi ded t o t he Gover nment  f or  
subsequent  use i n t r ai ni ng new per sonnel .   Pr ovi de al l  t r ai ni ng ai ds,  
t ext s,  and expendabl e suppor t  mat er i al  f or  a sel f - suf f i c i ent  pr esent at i on 
shal l  be pr ovi ded,  t he amount  of  whi ch t o be det er mi ned by t he cont r act i ng 
of f i cer .

3. 4. 1. 1   I nst r uct i ons t o Gover nment  Per sonnel

Pr ovi de t he ser vi ces of  compet ent  i nst r uct or s wi t h mi ni mum t wo- year  f i el d 
exper i ence wi t h t he oper at i on and mai nt enance of  s i mi l ar  ASDs who wi l l  
gi ve f ul l  i nst r uct i on t o desi gnat ed per sonnel  i n oper at i on,  mai nt enance,  
cal i br at i on,  conf i gur at i on,  and pr ogr ammi ng of  t he compl et e cont r ol  
syst em.   Or i ent  t he t r ai ni ng speci f i cal l y t o t he syst em i nst al l ed.   
I nst r uct or s must  be t hor oughl y f ami l i ar  wi t h t he subj ect  mat t er  t hey ar e 
t o t each.   The number  of  t r ai ni ng days of  i nst r uct i on f ur ni shed must  be as 
speci f i ed.   A t r ai ni ng day i s def i ned as ei ght  hour s of  i nst r uct i on,  
i ncl udi ng t wo 15- mi nut e br eaks and excl udi ng l unch t i me;  Monday t hr ough 
Fr i day.   Pr ovi de a t r ai ni ng manual  f or  each st udent  at  each t r ai ni ng phase 
whi ch descr i bes i n det ai l  t he mat er i al  i ncl uded i n each t r ai ni ng pr ogr am.   
Pr ovi de one addi t i onal  copy f or  ar chi v i ng.   Pr ovi de equi pment  and 
mat er i al s r equi r ed f or  c l assr oom t r ai ni ng.   Pr ovi de a l i s t  of  addi t i onal  
r el at ed cour ses,  and of f er s,  not i ng any cour ses r ecommended.   Li st  each 
t r ai ni ng cour se i ndi v i dual l y by name,  i ncl udi ng dur at i on,  appr oxi mat e cost  
per  per son,  and l ocat i on of  cour se.   Unused copi es of  t r ai ni ng manual s 
must  be t ur ned over  t o t he Gover nment  at  t he end of  l ast  t r ai ni ng sessi on.

3. 4. 1. 2   Oper at i ng Per sonnel  Tr ai ni ng Pr ogr am

Pr ovi de one 2- hour  t r ai ni ng sessi on at  t he s i t e at  a t i me and pl ace 
mut ual l y agr eeabl e bet ween t he Cont r act or  and t he Gover nment .   Pr ovi de 
sessi on t o t r ai n 4 oper at i on per sonnel  i n t he f unct i onal  oper at i ons of  t he 
syst em and t he pr ocedur es t hat  per sonnel  wi l l  f ol l ow i n syst em oper at i on.   
Thi s t r ai ni ng shal l  i ncl ude:

a.   Syst em over vi ew

b.   Gener al  t heor y of  oper at i on

c.   Syst em oper at i on

d.   Al ar m f or mat s

e.   Fai l ur e r ecover y pr ocedur es

f .   Tr oubl eshoot i ng

3. 4. 1. 3   Engi neer i ng/ Mai nt enance Per sonnel  Tr ai ni ng

Accompl i sh t he t r ai ni ng pr ogr am as speci f i ed.   Tr ai ni ng must  be conduct ed 
on si t e at  a l ocat i on desi gnat ed by t he Gover nment .   Pr ovi de a one- day 
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t r ai ni ng sessi on t o t r ai n f our  [ _____]  engi neer i ng per sonnel  i n t he 
f unct i onal  oper at i ons of  t he syst em.   Thi s t r ai ni ng must  i ncl ude:

a.   Syst em over vi ew

b.   Gener al  t heor y of  oper at i on

c.   Syst em oper at i on

d.   Syst em conf i gur at i on

e.   Al ar m f or mat s

f .   Fai l ur e r ecover y pr ocedur es

g.   Tr oubl eshoot i ng and r epai r

h.   Mai nt enance and cal i br at i on

i .   Syst em pr ogr ammi ng and conf i gur at i on

        - -  End of  Sect i on - -
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LI GHTNI NG PROTECTI ON SYSTEM
11/ 13

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENGI NEERS ( I EEE)

I EEE 81 ( 2012)  Gui de f or  Measur i ng Ear t h 
Resi st i v i t y,  Gr ound I mpedance,  and Ear t h 
Sur f ace Pot ent i al s of  a Gr ound Syst em

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 ( 2023;  ERTA 7 2023;  TI A 23- 15)  Nat i onal  
El ect r i cal  Code

NFPA 780 ( 2020)  St andar d f or  t he I nst al l at i on of  
Li ght ni ng Pr ot ect i on Syst ems

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S A 4201 ( 2003)  Pr ot ect i on of  St r uct ur es Agai nst  
Li ght ni ng

JI S C 60364- 5- 54 ( 2006;  R 2015)  Bui l di ng El ect r i cal  
Equi pment - Par t  5- 54:  Sel ect i on Of  
El ect r i cal  Equi pment  and 
Cont r uct i on- Gr oundi ng Equi pment ,  
Pr ot ect i ve Conduct or  and Pr ot ect i ve 
Bondi ng Conduct or

JI S Z 9290 ( 2014)  Pr ot ect i on Agai nst  Li ght ni ng

U. S.  AI R FORCE ( USAF)

AFI  32- 1065 ( 2017)  Gr oundi ng Syst ems

UNDERWRI TERS LABORATORI ES ( UL)

UL 96 ( 2016)  UL St andar d f or  Saf et y Li ght ni ng 
Pr ot ect i on Component s

UL 467 ( 2022)  UL St andar d f or  Saf et y Gr oundi ng 
and Bondi ng Equi pment

1. 2   RELATED REQUI REMENTS

1. 2. 1   Ver i f i cat i on of  Di mensi ons

Conf i r m al l  det ai l s of  wor k,  ver i f y al l  di mensi ons i n f i el d,  and advi se 
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Cont r act i ng Of f i cer  of  any di scr epancy bef or e per f or mi ng wor k.   Obt ai n 
pr i or  appr oval  of  Cont r act i ng Of f i cer  bef or e maki ng any depar t ur es f r om 
t he desi gn.

1. 2. 2   Syst em Requi r ement s

Pr ovi de a syst em f ur ni shed under  t hi s speci f i cat i on consi st i ng of  t he 
l at est  UL or  JI S Li st ed pr oduct s of  a manuf act ur er  r egul ar l y engaged i n 
pr oduct i on of  l i ght ni ng pr ot ect i on syst em component s.   Compl y wi t h NFPA 70,  
NFPA 780,  UL 96,  JI S A 4201,  or  JI S Z 9290.

For  speci f i c  hi gh- r i sk Ai r  For ce ( AF)  pr oj ect s,  such as expl osi ves and 
communi cat i ons f aci l i t i es,  t he desi gn shal l  r ef l ect  t he mor e st r i ngent  
NFPA/ AFMAN r equi r ement s.  Cer t i f i cat i on shal l  be execut ed by ei t her  
t hi r d- par t y or  AF- appr oved per sonnel  i n accor dance wi t h AFMAN st andar ds.

1. 2. 3   Li ght ni ng Pr ot ect i on Syst em I nst al l er s Document at i on

Pr ovi de document at i on showi ng t hat  t he i nst al l er  i s  a company whose sol e 
wor k i s l i ght ni ng pr ot ect i on i n compl i ance wi t h Japanese i ndust r y 
st andar ds,  or  i s a UL Li st ed Li ght ni ng Pr ot ect i on I nst al l er .   I n ei t her  
case,  t he document at i on must  show t hat  t hey have compl et ed and passed t he 
r equi r ement s f or  cer t i f i cat i on or  l i s t i ng,  and have a mi ni mum of  2 year s 
document ed exper i ence i nst al l i ng l i ght ni ng pr ot ect i on syst ems f or  DoD 
pr oj ect s of  s i mi l ar  scope and compl exi t y.

1. 3   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  or  " S"  
c l assi f i cat i on.   Submi t t al s not  havi ng a " G"  or  " S"  c l assi f i cat i on ar e 
[ f or  Cont r act or  Qual i t y Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When 
used,  a code f ol l owi ng t he " G"  c l assi f i cat i on i dent i f i es t he of f i ce t hat  
wi l l  r evi ew t he submi t t al  f or  t he Gover nment . ]   Submi t  t he f ol l owi ng i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Over al l  l i ght ni ng pr ot ect i on syst em;  G[ ,  [ _____] ]

Each maj or  component ;  G[ ,  [ _____] ]

SD- 06 Test  Repor t s

Li ght ni ng Pr ot ect i on and Gr oundi ng Syst em Test  Pl an;  G[ ,  [ _____] ]

Li ght ni ng Pr ot ect i on and Gr oundi ng Syst em Test ;  G[ ,  [ _____] ]

SD- 07 Cer t i f i cat es

Li ght ni ng Pr ot ect i on Syst em I nst al l er s Document at i on;  G[ ,  [ _____] ]

Component  UL or  JI S Li st ed and Label ed;  G[ ,  [ _____] ]

Li ght ni ng pr ot ect i on syst em i nspect i on cer t i f i cat e;  G[ ,  [ _____] ]

Roof  manuf act ur er ' s war r ant y;  G[ ,  [ _____] ]
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1. 4   QUALI TY ASSURANCE

I n each st andar d r ef er r ed t o her ei n,  consi der  t he advi sor y pr ovi s i ons t o 
be mandat or y,  as t hough t he wor d " shal l "  or  " must "  has been subst i t ut ed 
f or  " shoul d"  wher ever  i t  appear s.   I nt er pr et  r ef er ences i n t hese st andar ds 
t o " aut hor i t y havi ng j ur i sdi ct i on, "  or  wor ds of  s i mi l ar  meani ng,  t o mean 
Cont r act i ng Of f i cer .

1. 4. 1   I nst al l at i on Dr awi ngs

1. 4. 1. 1   Over al l  Syst em Dr awi ng

Submi t  i nst al l at i on shop dr awi ng f or  t he over al l  l i ght ni ng pr ot ect i on 
syst em.   I ncl ude on t he dr awi ngs t he physi cal  l ayout  of  t he equi pment  
( pl an vi ew and el evat i ons) ,  mount i ng det ai l s,  r el at i onshi p t o ot her  par t s 
of  t he wor k,  and wi r i ng di agr ams.

1. 4. 1. 2   Maj or  Component s

Submi t  det ai l  dr awi ngs f or  each maj or  component  i ncl udi ng manuf act ur er ' s 
descr i pt i ve and t echni cal  l i t er at ur e,  cat al og cut s,  and i nst al l at i on 
i nst r uct i ons.

1. 4. 2   Component  UL or  JI S Li st ed and Label ed

Submi t  pr oof  of  compl i ance t hat  component s ar e UL or  JI S Li st ed and 
Label ed.

1. 4. 3   Li ght ni ng Pr ot ect i on and Gr oundi ng Syst em Test  Pl an

Pr ovi de a l i ght ni ng pr ot ect i on and gr oundi ng syst em t est  pl an.   Det ai l  
bot h t he v i sual  i nspect i on and el ect r i cal  t est i ng of  t he  syst em and 
component s i n t he t est  pl an.   I dent i f y ( number )  t he  syst em t est  
poi nt s/ l ocat i ons al ong wi t h a l i s t i ng or  descr i pt i on of  t he i t em t o be 
t est ed and t he t ype of  t est  t o be conduct ed.   As a mi ni mum,  i ncl ude a 
sket ch of  t he f aci l i t y  and sur r oundi ng l i ght ni ng pr ot ect i on syst em as par t  
of  t he speci f i c  t est  pl an f or  each st r uct ur e.   I ncl ude t he r equi r ement s 
speci f i ed i n par agr aph,  " Test i ng of  I nt egr al  Li ght ni ng Pr ot ect i on Syst em"  
i n t he t est  pl an.

[ 1. 4. 4   Li ght ni ng Pr ot ect i on Syst em I nspect i on Cer t i f i cat e

[ Pr ovi de document at i on f r om a commer ci al  t hi r d- par t y i nspect i on company 
whose sol e wor k i s l i ght ni ng pr ot ect i on,  st at i ng t hat  t he l i ght ni ng 
pr ot ect i on syst em compl i es wi t h NFPA 780,  JI S A 4201,  or  JI S Z 9290.   
Thi r d par t y i nspect i on company cannot  be t he syst em i nst al l er  or  t he 
syst em desi gner .

] [ Pr ovi de cer t i f i cat i on f r om a commer ci al  t hi r d- par t y i nspect i on company 
whose sol e wor k i s l i ght ni ng pr ot ect i on,  st at i ng t hat  t he l i ght ni ng 
pr ot ect i on syst em compl i es wi t h NFPA 780 and AFI  32- 1065.   Thi r d par t y 
i nspect i on company cannot  be t he syst em i nst al l er  or  t he syst em desi gner .  

] I nspect i on must  cover  ever y connect i on,  ai r  t er mi nal ,  conduct or ,  f ast ener ,  
accessi bl e gr oundi ng poi nt  and ot her  component s of  t he l i ght ni ng 
pr ot ect i on syst em t o ensur e 100% syst em compl i ance.   Thi s i ncl udes 
wi t nessi ng t he t est s f or  t he r esi st ance measur ement s f or  gr ound r ods wi t h 
t est  wel l s,  and f or  cont i nui t y measur ement s f or  bonds.   I t  al so i ncl udes 
ver i f i cat i on of  pr oper  sur ge pr ot ect i ve devi ces f or  power ,  dat a and 
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t el ecommuni cat i on syst ems.   Random sampl i ng or  par t i al  i nspect i on of  a 
f aci l i t y  i s  not  accept abl e.

] 1. 5   SI TE CONDI TI ONS

Conf i r m al l  det ai l s of  wor k,  ver i f y al l  di mensi ons i n f i el d,  and advi se 
Cont r act i ng Of f i cer  of  any di scr epancy bef or e per f or mi ng wor k.   Obt ai n 
pr i or  appr oval  of  Cont r act i ng Of f i cer  bef or e changi ng t he desi gn.

PART 2   PRODUCTS

2. 1   MATERI ALS

Do not  use a combi nat i on of  mat er i al s t hat  f or ms an el ect r ol yt i c coupl e of  
such nat ur e t hat  cor r osi on i s accel er at ed i n t he pr esence of  moi st ur e 
unl ess moi st ur e i s per manent l y excl uded f r om t he j unct i on of  such met al s.   
Wher e unusual  condi t i ons exi st  whi ch woul d cause cor r osi on of  conduct or s,  
pr ovi de conduct or s wi t h pr ot ect i ve coat i ngs,  such as t i n or  l ead,  or  
over si ze conduct or s.   Wher e a mechani cal  hazar d i s i nvol ved,  i ncr ease 
conduct or  s i ze t o compensat e f or  t he hazar d or  pr ot ect  conduct or s.   When 
met al l i c  condui t  or  t ubi ng i s pr ovi ded,  el ect r i cal l y bond conduct or  t o 
condui t  or  t ubi ng at  t he upper  and l ower  ends by c l amp t ype connect or s or  
wel ds ( i ncl udi ng exot her mi c) .   Al l  l i ght ni ng pr ot ect i on component s,  such 
as bondi ng pl at es,  ai r  t er mi nal s,  ai r  t er mi nal  suppor t s and br aces,  
chi mney bands,  c l i ps,  connect or  f i t t i ngs,  and f ast ener s ar e t o compl y wi t h 
t he r equi r ement s of  UL 96,  JI S A 4201 or  JI S Z 9290 cl asses as appl i cabl e.

2. 1. 1   Mai n and Bondi ng Conduct or s

NFPA 780,  UL 96 or  JI S A 4201 modi f i ed mat er i al s as appl i cabl e.

[ 2. 1. 2   Copper  Onl y

Pr ovi de copper  conduct or s,  except  wher e al umi num conduct or s ar e r equi r ed 
f or  connect i on t o al umi num equi pment .

] 2. 2   COMPONENTS

2. 2. 1   Ai r  Ter mi nal s

Pr ovi de sol i d ai r  t er mi nal s wi t h a bl unt  t i p.  Tubul ar  ai r  t er mi nal s ar e 
not  per mi t t ed.   Suppor t  ai r  t er mi nal s mor e t han 600 mm i n l engt h by 
sui t abl e br ace,  suppor t ed at  not  l ess t han one- hal f  t he hei ght  of  t he 
t er mi nal .

2. 2. 2   Gr ound Rods

Pr ovi de [ gr ound r ods made of  [ copper - c l ad st eel ]  [ sol i d copper ]  conf or mi ng 
t o conf or m t o UL 467 or  JI S C 60364- 5- 54. ]   Pr ovi de gr ound r ods t hat  ar e 
not  l ess t han 20 mm i n di amet er  and 3000 mm i n l engt h.   Do not  mi x gr ound 
r ods of  copper - c l ad st eel  or  sol i d copper  on t he j ob.

[ 2. 2. 3   Gr oundi ng Pl at es

Pr ovi de gr oundi ng pl at es made of  [ copper - c l ad st eel ] [ i r on] [ st ai nl ess 
st eel ]  [ sol i d copper ]  conf or mi ng t o UL 96,  JI S A 4201 or  JI S Z 9290.
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] 2. 2. 4   Connect i ons and Ter mi nat i ons

Pr ovi de connect or s f or  spl i c i ng conduct or s t hat  conf or m t o UL 96,  
JI S A 4201,  or  JI S Z 9290 cl ass as appl i cabl e.   Conduct or  connect i ons can 
be made by c l amps or  wel ds ( i ncl udi ng exot her mi c) .   Pr ovi de st y l e and si ze 
connect or s r equi r ed f or  t he i nst al l at i on.   

2. 2. 5   Connect or  Fi t t i ngs

Pr ovi de connect or  f i t t i ngs f or  " end- t o- end" ,  " Tee" ,  or  " Y"  spl i ces t hat  
conf or m t o NFPA 780,  UL 96,  JI S A 4201 or  JI S Z 9290.

PART 3   EXECUTI ON

3. 1   I NTEGRAL SYSTEM

Pr ovi de a l i ght ni ng pr ot ect i on syst em t hat  meet s t he r equi r ement s of  
NFPA 780,  JI S A 4201[ ,  i ncl udi ng t i e- i ns t o exi st i ng l i ght ni ng pr ot ect i on 
syst ems] ,  or  JI S Z 9290.   Li ght ni ng pr ot ect i on syst em consi st s of  ai r  
t er mi nal s,  r oof  conduct or s,  down conduct or s,  gr ound connect i ons,  [ and]  
gr oundi ng el ect r odes[  and gr ound r i ng el ect r ode conduct or ] .   [ Expose 
conduct or s on t he st r uct ur es except  wher e conduct or s ar e r equi r ed t o be i n 
pr ot ect i ve s l eeves. ]   Bond secondar y conduct or s wi t h gr ounded met al l i c  
par t s wi t hi n t he bui l di ng.   Make i nt er connect i ons wi t hi n s i de- f l ash 
di st ances at  or  bel ow t he l evel  of  t he gr ounded met al l i c  par t s.

3. 1. 1   Roof - Mount ed Component s

Coor di nat e wi t h t he r oof i ng manuf act ur er  and pr ovi de cer t i f i cat i on t hat  
t he r oof  manuf act ur er ' s war r ant y i s not  v i ol at ed by t he i nst al l at i on 
met hods f or  ai r  t er mi nal s and r oof  conduct or s.

  
3. 1. 1. 1   Ai r  Ter mi nal s

[ Use adhesi ve shoes wi t h adhesi ve appr oved by t he r oof  manuf act ur er  when 
i nst al l i ng ai r  t er mi nal s on " r ubber "  ( EPDM)  t ype r oof s. ]   [ I n ar eas of  
snow or  const ant  wi nd,  ensur e t hat  a sect i on of  r oof i ng mat er i al  ( mi ni mum 
di mensi onal  ar ea of  92, 900 squar e mm)  i s f i r st  gl ued t o t he r oof  and t hen 
t he ai r  t er mi nal  i s  gl ued t o i t  unl ess t he r oof  manuf act ur er  r ecommends 
anot her  sol ut i on. ]   [ Use a st andi ng seam base f or  i nst al l at i on of  ai r  
t er mi nal s on a st andi ng seam met al  r oof  t hat  does not  pr oduce any r oof  
penet r at i ons. ]

3. 1. 1. 2   Roof  Conduct or s

[ Use adhesi ve shoes wi t h adhesi ve appr oved by t he r oof  manuf act ur er  when 
i nst al l i ng r oof  conduct or s on " r ubber "  ( EPDM)  t ype r oof s. ]   [ Use a 
st andi ng seam base f or  i nst al l at i on of  r oof  conduct or s on a st andi ng seam 
met al  r oof  t hat  does not  pr oduce any r oof  penet r at i ons. ]   [ Roof  conduct or s 
ar e t o be conceal ed wi t hi n t he cei l i ng cavi t i es as much as pr act i cabl e. ]

3. 1. 2   Down Conduct or s

Pr ot ect  exposed down conduct or s f r om physi cal  damage as r equi r ed by 
NFPA 780, JI S A 4201,  JI S Z 9290.   Use Schedul e 80 PVC t o pr ot ect  down 
conduct or s.   Pai nt  t he Schedul e 80 PVC t o mat ch t he sur r oundi ng sur f ace 
wi t h pai nt  t hat  i s  appr oved f or  use on PVC.   [ Down conduct or s ar e t o be 
conceal ed wi t hi n t he wal l  cavi t i es. ]
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3. 1. 3   Gr ound Connect i ons

At t ach each down conduct or  [ and gr ound r i ng el ect r ode]  t o gr ound r ods by 
wel di ng ( i ncl udi ng exot her mi c) ,  br azi ng,  or  compr essi on.   Al l  connect i ons 
t o gr ound r ods bel ow gr ound l evel  must  be by exot her mi c wel d connect i on or  
wi t h a hi gh compr essi on connect i on usi ng a hydr aul i c or  el ect r i c 
compr essi on t ool  t o pr ovi de t he cor r ect  c i r cumf er ent i al  pr essur e.   
Accessi bl e connect i ons above gr ound l evel  and i n t est  wel l s can be 
accompl i shed by mechani cal  c l ampi ng.

3. 1. 4   Gr oundi ng El ect r odes

Ext end dr i ven gr ound r ods ver t i cal l y i nt o t he exi st i ng undi st ur bed ear t h 
f or  a di st ance of  not  l ess 3000 mm.   Set  gr ound r ods not  l ess t han 915 mm 
nor  mor e t han 2440 mm,  f r om t he st r uct ur e f oundat i on,  and at  l east  beyond 
t he dr i p l i ne f or  t he f aci l i t y .   Af t er  t he compl et ed i nst al l at i on,  measur e 
t he t ot al  r esi st ance t o gr ound usi ng t he f al l - of - pot ent i al  met hod 
descr i bed i n I EEE 81.   Maxi mum al l owed r esi st ance of  a dr i ven gr ound r od 
i s [ 25]  [ _____]  ohms,  under  nor mal l y dr y condi t i ons [ when a gr ound r i ng 
el ect r ode i s not  used] .   Cont act  t he Cont r act i ng Of f i cer  f or  di r ect i on on 
how t o pr oceed when t wo of  any t hr ee gr ound r ods,  dr i ven not  l ess t han 
3000 mm i nt o t he gr ound,  a mi ni mum of  3000 mm apar t ,  and equal l y spaced 
ar ound t he per i met er ,  gi ve a combi ned val ue exceedi ng 50 ohms i mmedi at el y 
af t er  havi ng dr i ven.   [ For  gr ound r i ng el ect r ode,  pr ovi de cont i nuous No.  
1/ 0 bar e st r anded copper  cabl e.   Lay gr ound r i ng el ect r ode ar ound t he 
per i met er  of  t he st r uct ur e i n a t r ench not  l ess t han 915 mm nor  mor e t han 
2440 mm f r om t he near est  poi nt  of  t he st r uct ur e f oundat i on,  and at  l east  
beyond t he dr i p l i ne f or  t he f aci l i t y .   I nst al l  gr ound r i ng el ect r ode t o a 
mi ni mum dept h of  765 mm.   I nst al l  a gr ound r i ng el ect r ode i n ear t h 
undi st ur bed by excavat i on,  not  ear t h f i l l ,  and do not  l ocat e beneat h r oof  
over hang,  or  whol l y under  paved ar eas or  r oadways wher e r ai nf al l  cannot  
penet r at e t o keep soi l  moi st  i n t he v i c i ni t y of  t he cabl e. ]

[ _____]

[ 3. 1. 5   Gr oundi ng Pl at es

Pr ovi de a gr oundi ng pl at e f or  each down conduct or .   Set  gr oundi ng pl at es 
not  l ess t han 915 mm nor  mor e t han 2440 mm,  f r om t he st r uct ur e f oundat i on,  
and at  l east  beyond t he dr i p l i ne f or  t he f aci l i t y .   Gr oundi ng pl at e i s t o 
be bur i ed as deepl y i n t he exi st i ng di r t  as l ocal  condi t i ons al l ow,  
wi t hout  exceedi ng 3000 mm i n dept h.

] 3. 2   APPLI CATI ONS

3. 2. 1   Nonmet al l i c  Ext er i or  Wal l s wi t h Met al l i c  Roof

Bond met al  r oof  sect i ons t oget her  whi ch ar e i nsul at ed f r om each ot her  so 
t hat  t hey ar e el ect r i cal l y cont i nuous,  havi ng a sur f ace cont act  of  at  l east
 1935 squar e mm.

[ 3. 2. 2   Per sonnel  Ramps and Cover ed Passageways

Pl ace a down conduct or  and a dr i ven gr ound at  one of  t he cor ner s wher e t he 
r amp connect s t o each bui l di ng or  st r uct ur e.   Connect  down conduct or  and 
dr i ven gr ound t o t he gr ound r i ng el ect r ode or  near est  gr ound connect i on of  
t he bui l di ng or  st r uct ur e.   Wher e bui l di ngs or  st r uct ur es and connect i ng 
r amps ar e c l ad wi t h met al ,  separ at el y bond t he met al  of  t he bui l di ngs and 
r amps t o a down conduct or  as c l ose t o gr ade as possi bl e.
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] 3. 3   I NTERFACE WI TH OTHER STRUCTURES

[ 3. 3. 1   Fences

Bond met al  f ence and gat e syst ems t o t he l i ght ni ng pr ot ect i on syst em 
whenever  t he f ence or  gat e i s wi t hi n 1830 mm of  any par t  of  t he l i ght ni ng 
pr ot ect i on syst em i n accor dance wi t h ANSI  C2.

] [ 3. 3. 2   Ext er i or  Over head Syst ems

Bond t o t he near est  down conduct or  as c l ose t o gr ade as possi bl e.   Thi s 
i ncl udes over head pi pes,  condui t s,  cabl e t r ays,  or  any ot her  met al l i c  
obj ect s on t he ext er i or  of  t he bui l di ng t hat  ent er  a bui l di ng.   I n 
addi t i on,  bond pi pes,  condui t s,  and cabl e t r ays t o any met al l i c  obj ect s 
( such as st eel  st r uct ur al  suppor t  of  ai r  handl i ng uni t s or  cool i ng t ower s)  
t hat  ar e wi t hi n 1830 mm.

] 3. 4   RESTORATI ON

Wher e sod has been r emoved,  pl ace sod as soon as possi bl e af t er  compl et i ng 
t he backf i l l i ng.   Rest or e,  t o or i gi nal  condi t i on,  t he ar eas di st ur bed by 
t r enchi ng,  st or i ng of  di r t ,  cabl e l ayi ng,  and ot her  wor k.   Over f i l l  t o 
accommodat e f or  set t l i ng.   I ncl ude necessar y t opsoi l ,  f er t i l i z i ng,  l i mi ng,  
seedi ng,  soddi ng,  spr i ggi ng or  mul chi ng i n any r est or at i on.   Mai nt ai n 
di st ur bed sur f aces and r epl acement s unt i l  f i nal  accept ance.

3. 5   FI ELD QUALI TY CONTROL

3. 5. 1   Li ght ni ng Pr ot ect i on and Gr oundi ng Syst em Test

Test  t he l i ght ni ng pr ot ect i on and gr oundi ng syst em t o ensur e cont i nui t y i s 
not  i n excess of  1 ohm and t hat  r esi st ance t o gr ound i s not  i n excess of  
[ 25]  [ _____]  ohms.   Pr ovi de document at i on f or  t he measur ed val ues at  each 
t est  poi nt .   Test  t he gr ound r od f or  r esi st ance t o gr ound bef or e maki ng 
connect i ons t o t he r od.   Ti e t he gr oundi ng syst em t oget her  and t est  f or  
r esi st ance t o gr ound.   Make r esi st ance measur ement s i n dr y weat her ,  not  
ear l i er  t han 48 hour s af t er  r ai nf al l .   I ncl ude i n t he wr i t t en r epor t :  
l ocat i ons of  t est  poi nt s,  measur ed val ues f or  cont i nui t y and gr ound 
r esi st ances,  and soi l  condi t i ons at  t he t i me t hat  measur ement s wer e made.   
Submi t  r esul t s of  each t est  t o t he Cont r act i ng Of f i cer .

        - -  End of  Sect i on - -
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I NTERI OR LI GHTI NG
05/ 16

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o i n t he t ext  by t he 
basi c desi gnat i on onl y.  Cont r act or  may subst i t ut e compat i bl e Japan 
I ndust r i al  St andar d ( JI S) ,  Japan Lumi nai r es Associ at i on ( JI L)  as appr oved 
by t he Cont r act i ng Of f i cer ' s r epr esent at i ve.

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENGI NEERS ( I EEE)

I EEE C2 ( 2023)  Nat i onal  El ect r i cal  Saf et y Code

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S C 0365 ( 2007)  Pr ot ect i on Agai nst  El ect r i c Shock -  
Common Aspect s f or  I nst al l at i on and 
Equi pment

JI S C 0920 ( 2003)  Degr ees Of  Pr ot ect i on Pr ovi ded By 
Encl osur es ( I P Code)

JI S C 7617- 1 ( 2017)  Doubl e- capped f l uor escent  l amps - -  
Par t  1:  Saf et y speci f i cat i ons

JI S C 7620- 1 ( 2017)  Sel f - bal l ast ed f l uor escent  l amps 
f or  gener al  l i ght i ng ser vi ce - -  Par t  1:  
Saf et y speci f i cat i ons

JI S C 8105- 1 ( 2021)  Lumi nai r es -  Par t  1:  Gener al  
Requi r ement s For  Saf et y

JI S C 8105- 2- 22 ( 2014)  Lumi nai r es -  Par t  2- 22:  Par t i cul ar  
Requi r ement s -  Lumi nai r es For  Emer gency 
Li ght i ng

JI S C 8117 ( 2008)  AC suppl i ed el ect r oni c bal l ast s f or  
f l uor escent  l amps

JI S C 8152- 2 ( 2019)  Measur ement  met hod of  whi t e l i ght  
emi t t i ng di ode ( LED)  f or  l i ght i ng- Par t  2:  
LED modul es and LED l i ght  engi nes

JI S C 8152- 3 ( 2013)  Measur ement  met hod of  whi t e l i ght  
emi t t i ng di ode ( LED)  f or  l i ght i ngPar t  3:  
Measur ement  of  l umi nous f l ux mai nt enance 
r at e

JI S C 8153 ( 2015)  DC or  AC suppl i ed el ect r oni c 
cont r ol  gear  f or  LED modul es - -  
Per f or mance r equi r ement s
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JI S C 8154 ( 2015)  LED modul es f or  gener al  l i ght i ng - -  
Saf et y speci f i cat i ons

JI S C 8155 ( 2019)  LED modul es f or  gener al  l i ght i ng - -  
Per f or mance r equi r ement s

JI S C 8201- 4- 1 ( 2023)  Low- vol t age swi t chgear  and 
cont r ol gear  - -  Par t  4- 1:  Cont act or s and 
mot or - st ar t er s:  El ect r omechani cal  
cont act or s and mot or - st ar t er s

JI S C 8201- 5- 1 ( 2022)  Low- Vol t age Swi t chgear  And Cont r ol  
Gear  -  Par t  5- 1:  Cont r ol  Ci r cui t  Devi ces 
And Swi t chi ng El ement s -  El ect r omechani cal  
Cont r ol  Ci r cui t  Devi ces

JI S C 8286 ( 2021)  El ect r i cal  accessor i es - -  Cor d set s 
and i nt er connect i on cor d set s

JI S C 8304 ( 2009;  R 2019)  Smal l  swi t ches f or  i ndoor  
use

JI S C 8462- 1 ( 2021)  Boxes and encl osur es f or  el ect r i cal  
accessor i es f or  househol d and si mi l ar  
f i xed el ect r i cal  i nst al l at i ons - -  Par t  1:  
Gener al  r equi r ement s

JI S C 5381- 11 ( 2014;  R 2019)  Low- vol t age sur ge 
pr ot ect i ve devi ces - -  Par t  11:  Sur ge 
pr ot ect i ve devi ces connect ed t o 
l ow- vol t age power  syst ems - -  Requi r ement s 
and t est  met hods

JI S C 5381- 12 ( 2021)  Low- vol t age sur ge pr ot ect i ve 
devi ces - -  Par t  12:  Sur ge pr ot ect i ve 
devi ces connect ed t o l ow- vol t age power  
di st r i but i on syst ems - -  Sel ect i on and 
appl i cat i on pr i nci pl es

JI S C 5402- 20- 2 ( 2005)  El ect r omechani cal  component s f or  
el ect r oni c equi pment  - -  Basi c t est i ng 
pr ocedur es and measur i ng met hods - -  Par t  
20- 2:  Test  20b - -  Fl ammabi l i t y  t est s - -  
Fi r epr oof ness

JI S C 60079- 0 ( 2010;  R 2020)  Expl osi ve at mospher es - -  
Par t  0:  Equi pment  - -  Gener al  r equi r ement s

JI S C 61000- 3- 2 ( 2019)  El ect r omagnet i c compat i bi l i t y  ( EMC)  
- -  Par t  3- 2:  Li mi t s - -  Li mi t s f or  har moni c 
cur r ent  emi ssi ons

JI S C 9730- 2- 7 ( 2019)  Aut omat i c el ect r i cal  cont r ol s - -  
Par t  2- 7:  Par t i cul ar  r equi r ement s f or  
t i mer s and t i me swi t ches

JI S G 3141 ( 2021)  Col d- r educed car bon st eel  sheet  and 
st r i p
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JI S G 3302 ( 2022)  Hot  Di p Zi nc Coat ed St eel  Sheet  and 
St r i p

JI S G 3547 ( 2015)  Col d- r ol l ed st ai nl ess st eel  pl at e,  
sheet  and st r i p

JI S G 4309 ( 2013)  St ai nl ess St eel  Wi r es

JI S H 8610 ( 1999)  El ect r opl at ed- Coat i ngs of  Zi nc on 
I r on or  St eel

JI S Z 8113 ( 1998)  Li ght i ng vocabul ar y

JI S Z 9110 ( 2010;  R 2011)  Gener al  r ul es of  
r ecommended l i ght i ng l evel s

JI S Z 9112 ( 2019)  Cl assi f i cat i on of  f l uor escent  l amps 
by chr omaci t y and col our  r ender i ng pr oper t y

JAPAN LI GHTI NG MANUFACTURERS ASSOCI ATI ON ( JLMA)

JI L 4003 Fl uor escent  Li ght i ng Fi xt ur es wi t h 
El ect r oni c Bal l ast

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 101 ( 2021;  TI A 21- 1)  Li f e Saf et y Code

UNDERWRI TERS LABORATORI ES ( UL)

UL 2043 ( 2013)  Fi r e Test  f or  Heat  and Vi s i bl e 
Smoke Rel ease f or  Di scr et e Pr oduct s and 
Thei r  Accessor i es I nst al l ed i n 
Ai r - Handl i ng Spaces

UL 924 ( 2016;  Repr i nt  May 2018)  UL St andar d f or  
Saf et y Emer gency Li ght i ng and Power  
Equi pment

UL 94 ( 2023;  Sevent h Edi t i on)  UL St andar d f or  
Saf et y Test s f or  Fl ammabi l i t y  of  Pl ast i c 
Mat er i al s f or  Par t s i n Devi ces and 
Appl i ances

1. 2   RELATED REQUI REMENTS

Mat er i al s not  consi der ed t o be l umi nai r es or  l umi nai r e accessor i es ar e 
speci f i ed i n Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM.   Lumi nai r es 
and accessor i es mount ed on ext er i or  sur f aces of  bui l di ngs ar e speci f i ed i n 
Sect i on 26 56 00 EXTERI OR LI GHTI NG.

1. 3   DEFI NI TI ONS

Unl ess ot her wi se speci f i ed or  i ndi cat ed,  el ect r i cal  and el ect r oni cs t er ms 
used i n t hese speci f i cat i ons,  and on t he dr awi ngs,  must  be as def i ned i n 
JI S Z 8113
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1. 4   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e [ f or  Cont r act or  Qual i t y 
Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When used,  a desi gnat i on 
f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he 
submi t t al  f or  t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on 
i n t he Sust ai nabi l i t y  eNot ebook,  i n conf or mance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Dat a,  dr awi ngs,  and r epor t s must  empl oy t he 
t er mi nol ogy,  c l assi f i cat i ons and met hods pr escr i bed by t he JI S Z 9110 as 
appl i cabl e,  f or  t he l i ght i ng syst em speci f i ed.   Submi t  t he f ol l owi ng i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Occupancy/ Vacancy Sensor  Cover age Layout ;  

SD- 03 Pr oduct  Dat a

Lumi nai r es;  G[ ,  [ _____] ]

Li ght  Sour ces;  G[ ,  [ _____] ]

Dr i ver s,  Bal l ast s and Gener at or s;  G[ ,  [ _____] ]

LED Lumi nai r e War r ant y;  

Vacancy Sensor s;  G[ ,  [ _____] ]

Di mmi ng Cont r ol l er s ( Di mmer s) ;  G[ ,  [ _____] ]

Li ght i ng Cont act or ;  G[ ,  [ _____] ]

Ti meswi t ch;  G[ ,  [ _____] ]

Power  Hook Lumi nai r e Hanger s;  G[ ,  [ _____] ]

Exi t  Si gns;  G[ ,  [ _____] ]

Emer gency Li ght i ng Uni t  ( EBU) ;  G[ ,  [ _____] ]

LED Emer gency Dr i ver s;  G[ ,  [ _____] ]

Fl uor escent  Emer gency Bal l ast s;  G[ ,  [ _____] ]

Occupancy Sensor s;  G[ ,  [ _____] ]

Ambi ent  Li ght  Level  Sensor  ;  G[ ,  [ _____] ]

Li ght i ng Cont r ol  Panel ;  G[ ,  [ _____] ]

SD- 06 Test  Repor t s

Occupancy/ Vacancy Sensor  Ver i f i cat i on Test s;  

Ener gy Ef f i c i ency;  
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1. 5   QUALI TY CONTROL

1. 5. 1   Lumi nai r e Dr awi ngs

I ncl ude di mensi ons,  accessor i es,  and i nst al l at i on and const r uct i on 
det ai l s.   Phot omet r i c dat a,  i ncl udi ng zonal  l umen dat a,  aver age and 
mi ni mum r at i o,  ai mi ng di agr am,  and comput er i zed candl epower  di st r i but i on 
dat a must  accompany shop dr awi ngs.

1. 5. 2   Occupancy/ Vacancy Sensor  Cover age Layout

Pr ovi de f l oor  pl ans showi ng cover age l ayout s of  al l  devi ces usi ng 
manuf act ur er ' s pr oduct  i nf or mat i on.

1. 5. 3   Lumi nai r e Desi gn Dat a
Pr ovi de l ong t er m l umen mai nt enance pr oj ect i ons f or  each LED l umi nai r e i n 
accor dance wi t h JI S C 8152- 3.   Dat a used f or  pr oj ect i ons must  be obt ai ned 
f r om t est i ng i n accor dance wi t h JI S C 8152- 3 Appendi x B.

1. 5. 4   LED Lumi nai r e -  Test  Repor t

Submi t  t est  r epor t  on manuf act ur er ' s st andar d pr oduct i on model  l umi nai r e.
  

1. 5. 5   LED Li ght  Sour ce -  Test  Repor t

Submi t  t est  r epor t  on manuf act ur er ' s st andar d pr oduct i on LED l i ght  sour ce 
( package,  ar r ay or  modul e) .   I ncl ude al l  appl i cabl e and r equi r ed dat a,   as 
out l i ned under  " 8 Repor t  on Test  Resul t s"  i n JI S C 8152- 3.

1. 5. 6   Phot omet r i c Pl an

1. 5. 6. 1   Comput er - gener at ed Phot omet r i c Pl ans

Comput er - gener at ed phot omet r i c pl ans f or  each space ar e r equi r ed t o ver i f y 
pr oposed l umi nai r es and l ocat i ons meet  t he r equi r ed per f or mance cr i t er i a 
of  t he desi gn usi ng t he appl i cabl e l i ght  l oss f act or  ( LLF) .

Tar get  i l l umi nat i on l evel s ar e pr ovi ded f or  each I nt er i or  Appl i cat i on.  
Dependi ng on t he appl i cat i on and t he r ecommendat i ons pr ovi ded by t he I ES,  
val ues ar e gi ven as one of  t he f ol l owi ng:

a.   Mi ni mum:   No val ues anywher e on t he cal cul at i on gr i d may be l ess t han 
t hi s val ue,  wi t hi n a 10 per cent  mar gi n of  er r or .

b.   Mi ni mum Aver age:   An aver age,  t aken over  t he ent i r e t ask ar ea f or  t he 
appl i cat i on,  may not  be l ess t han t hi s val ue,  wi t hi n a 10 per cent  
mar gi n of  er r or .

c.   Maxi mum:   No val ues anywher e on t he cal cul at i on gr i d may be gr eat er  
t han t hi s val ue,  wi t hi n a 10 per cent  mar gi n of  er r or .

d.   Maxi mum Aver age:   An aver age,  t aken over  t he ent i r e t ask ar ea f or  t he 
appl i cat i on,  may not  be gr eat er  t han t hi s val ue,  wi t hi n a 10 per cent  
mar gi n of  er r or .

e.   Uni f or mi t y:   Unl ess ot her wi se not ed,  uni f or mi t y i s cal cul at ed as a 
r at i o of  t he aver age cal cul at ed i l l umi nance over  t he mi ni mum 
cal cul at ed i l l umi nance of  t he cal cul at i on gr i d.
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1. 5. 6. 2   Schemat i c Phot omet r i c Pl an Cal cul at i ons

Schemat i c phot omet r i c pl an cal cul at i ons must  i ncl ude:

a.   Hor i zont al  i l l umi nance measur ement s at  wor kpl ane or  ot her  desi gnat ed 
hei ght  above f i ni shed f l oor ,  t aken at  a maxi mum of  ever y 305 mm acr oss 
t he t ask ar ea.

b.   Aver age mai nt ai ned i l l umi nance l evel .

c.   Mi ni mum and maxi mum mai nt ai ned i l l umi nance l evel s.

d.   Li ght i ng power  densi t y ( Wat t s per  squar e met er ) .

e.   LLF.   Recommended LLF i s 0. 81 f or  LED l umi nai r es but  LLF var i es based 
on envi r onment  and appl i cat i on.

1. 5. 6. 3    Fi nal  Phot omet r i c Pl an Cal cul at i ons

Fi nal  phot omet r i c pl an cal cul at i ons must  i ncl ude:

a.   Hor i zont al  i l l umi nance measur ement s at  wor kpl ane or  ot her  desi gnat ed 
hei ght  above f i ni shed f l oor ,  t aken at  a maxi mum of  ever y 305 mm acr oss 
t he t ask ar ea.

b.   Wher e appl i cabl e,  ver t i cal  i l l umi nance measur ement s at  desi gnat ed 
sur f ace,  t aken at  a maxi mum of  ever y 305 mm acr oss t ask ar ea.

c.   Mi ni mum and maxi mum mai nt ai ned i l l umi nance l evel s.

d.   Aver age mai nt ai ned i l l umi nance l evel .

e.   Aver age t o mi ni mum and maxi mum t o mi ni mum r at i os f or  hor i zont al  
i l l umi nance.

f .   Li ght i ng power  densi t y ( Wat t s per  squar e met er ) .

g.   LLF.  Recommended LLF i s 0. 81 f or  LED l umi nai r es but  LLF var i es based 
on envi r onment  and appl i cat i on.

1. 5. 7   Occupancy/ Vacancy Sensor  Ver i f i cat i on Test s

Submi t  t est  r epor t  out l i ni ng post - i nst al l at i on cover age and oper at i on of  
sensor s.

1. 5. 8   Test  Labor at or i es

Test  l abor at or i es f or  JI S C 8152- 2 and JI S C 8152- 3 t est  r epor t s must  be a 
Japan Accr edi t ed Labor at or y f or  sol i d- st at e l i ght i ng t est i ng as par t  of  
t he Ener gy- Ef f i c i ent  Li ght i ng Pr oduct s l abor at or y accr edi t at i on pr ogr am 
f or  bot h LM- 79 and LM- 80 or  JI S C 8152- 2 and JI S C 8152- 3  t est i ng

1. 5. 9   Regul at or y Requi r ement s

I n each of  t he publ i cat i ons r ef er r ed t o her ei n,  consi der  t he advi sor y 
pr ovi s i ons t o be mandat or y,  as t hough t he wor d " must "  had been subst i t ut ed 
f or  " shoul d"  wher ever  i t  appear s.   I nt er pr et  r ef er ences i n t hese 
publ i cat i ons t o t he " aut hor i t y havi ng j ur i sdi ct i on, "  or  wor ds of  s i mi l ar  
meani ng,  t o mean t he Cont r act i ng Of f i cer .   Equi pment ,  mat er i al s,  
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i nst al l at i on,  and wor kmanshi p must  be i n accor dance wi t h t he mandat or y and 
advi sor y pr ovi s i ons of  appl i cabl e codes and st andar ds,  unl ess mor e 
st r i ngent  r equi r ement s ar e speci f i ed or  i ndi cat ed.

1. 5. 10   St andar d Pr oduct s

Pr ovi de mat er i al s and equi pment  t hat  ar e pr oduct s of  manuf act ur er s 
r egul ar l y engaged i n t he pr oduct i on of  such pr oduct s whi ch ar e of  equal  
mat er i al ,  desi gn and wor kmanshi p.   Pr oduct s must  have been i n sat i sf act or y 
commer ci al  or  i ndust r i al  use f or  t wo year s pr i or  t o bi d openi ng.   The 
t wo- year  per i od must  i ncl ude appl i cat i ons of  equi pment  and mat er i al s under  
s i mi l ar  c i r cumst ances and of  s i mi l ar  s i ze.   The pr oduct  must  have been on 
sal e on t he commer ci al  mar ket  t hr ough adver t i sement s,  manuf act ur er s '  
cat al ogs,  or  br ochur es dur i ng t he t wo- year  per i od.   Wher e t wo or  mor e 
i t ems of  t he same cl ass of  equi pment  ar e r equi r ed,  t hese i t ems must  be 
pr oduct s of  a s i ngl e manuf act ur er ;  however ,  t he component  par t s of  t he 
i t em need not  be t he pr oduct s of  t he same manuf act ur er  unl ess st at ed i n 
t hi s sect i on.

1. 5. 10. 1   Al t er nat i ve Qual i f i cat i ons

Pr oduct s havi ng l ess t han a 2- year  f i el d ser vi ce r ecor d wi l l  be accept abl e 
i f  a cer t i f i ed r ecor d of  sat i sf act or y f i el d oper at i on f or  not  l ess t han 
6000 hour s,  excl usi ve of  t he manuf act ur er s '  f act or y or  l abor at or y t est s,  
i s  f ur ni shed.

1. 5. 10. 2   Mat er i al  and Equi pment  Manuf act ur i ng Dat e

Pr oduct s manuf act ur ed mor e t han si x mont hs pr i or  t o dat e of  del i ver y t o 
s i t e must  not  be used,  unl ess speci f i ed ot her wi se.

1. 5. 10. 3   Ener gy Ef f i c i ency

Submi t  dat a i ndi cat i ng l umens per  wat t  ef f i cacy and col or  r ender i ng i ndex 
of  l i ght  sour ce.

1. 6   WARRANTY

Suppor t  al l  equi pment  i t ems by ser vi ce or gani zat i ons whi ch ar e r easonabl y 
conveni ent  t o t he equi pment  i nst al l at i on i n or der  t o r ender  sat i sf act or y 
ser vi ce t o t he equi pment  on a r egul ar  and emer gency basi s dur i ng t he 
war r ant y per i od of  t he cont r act .

1. 6. 1   LED Lumi nai r e War r ant y

a.   Pr ovi de a wr i t t en 5 year  on- si t e r epl acement  war r ant y f or  mat er i al ,  
f i x t ur e f i ni sh,  and wor kmanshi p.   On- si t e r epl acement  i ncl udes 
t r anspor t at i on,  r emoval ,  and i nst al l at i on of  new pr oduct s.

( 1)  I ncl ude f i ni sh war r ant y t o i ncl ude f ai l ur e and subst ant i al  
det er i or at i on such as bl i st er i ng,  cr acki ng,  peel i ng,  chal k i ng,  or  
f adi ng.

( 2)  Mat er i al  war r ant y must  i ncl ude:

( a)  Al l  dr i ver s.

( b)  Repl acement  when mor e t han 10 per cent  of  LED sour ces i n any 
l i ght bar  or  subassembl y( s)  ar e def ect i ve or  non- st ar t i ng.
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b.   War r ant y per i od must  begi n on dat e of  benef i c i al  occupancy.   Pr ovi de 
t he Cont r act i ng Of f i cer  wi t h s i gned war r ant y cer t i f i cat es pr i or  t o 
f i nal  payment .

PART 2   PRODUCTS

2. 1   PRODUCT COORDI NATI ON

Pr oduct s and mat er i al s not  consi der ed t o be l umi nai r es,  l umi nai r e 
cont r ol s,  or  associ at ed equi pment  ar e speci f i ed i n Sect i on 26 20 00 
I NTERI OR DI STRI BUTI ON SYSTEM.   Lumi nai r es,  l umi nai r e cont r ol s,  and 
associ at ed equi pment  f or  ext er i or  appl i cat i ons ar e speci f i ed i n Sect i on 
26 56 00 EXTERI OR LI GHTI NG.

2. 2   LUMI NAI RES

JI S C 8105- 1,  JI S C 61000- 3- 2 JI S C 8154 and JI S C 8155.   Pr ovi de 
l umi nai r es as i ndi cat ed i n l umi nai r e schedul e and NL pl at es or  det ai l s on 
pr oj ect  pl ans.   Pr ovi de l umi nai r es compl et e wi t h l i ght  sour ces of  
quant i t y,  t ype,  and wat t age i ndi cat ed.   Pr ovi de al l  l umi nai r es of  t he same 
t ype by t he same manuf act ur er .   Lumi nai r es must  be speci f i cal l y desi gned 
f or  use wi t h t he dr i ver ,  bal l ast  or  gener at or  and l i ght  sour ce pr ovi ded.

2. 2. 1   LED Lumi nai r es

Pr ovi de l umi nai r es compl et e wi t h power  suppl i es ( dr i ver s)  and l i ght  
sour ces.   Pr ovi de desi gn i nf or mat i on i ncl udi ng l umen out put  and desi gn 
l i f e i n l umi nai r e schedul e on pr oj ect  pl ans f or  LED l umi nai r es.   LED 
l umi nai r es must  meet  t he mi ni mum r equi r ement s i n t he f ol l owi ng t abl e:

LUMI NAI RE TYPE MI NI MUM LUMI NAI RE
EFFI CACY ( LE)

MI NI MUM COLOR RENDERI NG I NDEX
( CRI )

LED TROFFER -
300 x 1200
600 x 600
600 x 1200

90 LPW 80

LED Downl i ght 50 LPW 90

LED Tr ack or  Accent 40 LPW 80

LED Low Bay/ Hi gh Bay 80 LPW 70

LED Li near  Ambi ent 80 LPW 80

LED l umi nai r es must  al so meet  t he f ol l owi ng mi ni mum r equi r ement s:

a.   Lumi nai r es must  have a mi ni mum 5 year  manuf act ur er ' s war r ant y.

b.   Lumi nai r es must  have a mi ni mum [ _____]  l umen mai nt enance val ue of  
[ _____]  hour s as cal cul at ed by JI S C 8152- 3,  wi t h dat a obt ai ned per  
JI S C 8152- 3 r equi r ement s.

c.   Lumi nai r e dr i ve cur r ent  val ue must  be i dent i cal  t o t hat  pr ovi ded by 
t est  dat a f or  l umi nai r e i n quest i on.

d.   Lumi nai r es must  be t est ed t o JI S C 8152- 2 and JI S C 8152- 3,  wi t h t he 
r esul t s pr ovi ded as r equi r ed i n t he Submi t t al s par agr aph of  t hi s 
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speci f i cat i on.

2. 2. 2   Fl uor escent  Lumi nai r es

JI S C 8105- 1 and JI L 4003.   Pr ovi de l i near  and compact  f l uor escent  
l umi nai r es compl et e wi t h housi ng,  bal l ast  and l i ght  sour ce.   Al l  
f l uor escent  l umi nai r es must  be equi pped wi t h el ect r oni c bal l ast s.

2. 2. 3   I nduct i on Lumi nai r es

JI S C 8105- 1.   Pr ovi de i nduct i on l umi nai r es compl et e wi t h housi ng,  
gener at or  and l i ght  sour ce.

2. 2. 4   Lumi nai r es f or  Hazar dous Locat i ons

I n addi t i on t o r equi r ement s st at ed her ei n,  pr ovi de 
[ LED, ] [ f l uor escent , ] [ HI D, ] [ i nduct i on]  l umi nai r es f or  hazar dous l ocat i ons 
whi ch conf or m t o JI S C 60079- 0 or  whi ch have Fact or y Mut ual  cer t i f i cat i on 
f or  t he c l ass and di v i s i on i ndi cat ed.

2. 3   DRI VERS,  BALLASTS and GENERATORS

2. 3. 1   LED Dr i ver s

JI S C 8153,  JI S C 8154 and JI S C 8155.    LED dr i ver s must  be el ect r oni c,   
const ant - cur r ent  t ype and compl y wi t h t he f ol l owi ng r equi r ement s:

a.   Out put  power  ( wat t s) and l umi nous f l ux ( l umens)  as shown i n l umi nai r e 
schedul e f or  each l umi nai r e t ype t o meet  mi ni mum l umi nai r e ef f i cacy 
( LE)  val ue pr ovi ded.

b.   Power  Fact or  ( PF)  gr eat er  t han or  equal  t o 0. 9 over  t he f ul l  di mmi ng 
r ange when pr ovi ded.

c.   Cur r ent  dr aw Tot al  Har moni c Di st or t i on ( THD)  of  l ess t han 20 per cent .

d.   Cl ass A sound r at i ng.

e.   Oper abl e at  i nput  vol t age of  [ 120] [ 240] [ 120- 277] [ 105] [ 210]  vol t s at  
[ 50] [ 60]  her t z.

f .   Mi ni mum 5 year  manuf act ur er ' s war r ant y.

g.   RoHS compl i ant .

h.   I nt egr al  t her mal  pr ot ect i on t hat  r educes or  el i mi nat es t he out put  
power  i f  case t emper at ur e exceeds a val ue det r i ment al  t o t he dr i ver .

i .   UL l i s t ed f or  dr y or  damp l ocat i ons t ypi cal  of  i nt er i or  i nst al l at i ons.

j .   [ Non- di mmabl e] ,  [ st ep- di mmabl e t o 50 per cent  out put ] ,  or  
f ul l y- di mmabl e usi ng 0- 10V cont r ol  as i ndi cat ed i n l umi nai r e schedul e.

2. 3. 2   Fl uor escent  El ect r oni c Bal l ast s

JI S C 8117.   Fl uor escent  bal l ast s must  not  cont ai n any magnet i c cor e and 
coi l  component s,  and must  meet  t he f ol l owi ng r equi r ement s:

a.   Pr ovi de wi t h pr ot ect i on as r ecommended by JI S C 5381- 11 and 
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JI S C 5381- 12.

b.   Be desi gned f or  t he wat t age and t ype of  l i ght  sour ce pr ovi ded i n t he 
l umi nai r e speci f i ed,  and have ci r cui t  di agr ams and l i ght  sour ce 
connect i on i nf or mat i on pr i nt ed on t he ext er i or  of  t he bal l ast  housi ng.

c.   Have a f ul l  r epl acement  war r ant y of  f i ve year s f r om dat e of  
manuf act ur e.

[ d.   Pr ovi de al l  f l uor escent  bal l ast s as  hi ghest - ef f i c i ency t ype.
]
2. 3. 2. 1   T8 Pr ogr ammed[ I nst ant ] - St ar t  Fl uor escent  Bal l ast s

Pr ovi de pr ogr ammed[  i nst ant ] - st ar t  T8 el ect r oni c f l uor escent  bal l ast s wi t h 
t he f ol l owi ng char act er i st i cs:

a.   Tot al  har moni c di st or t i on ( THD) :   Must  be [ 20 per cent ] [ _____ per cent ]  
( maxi mum) .

b.   I nput  wat t age at  [ 120/ 277] [ 105] [ 210]  vol t s.

[ c.   Wher e i ndi cat ed on pr oj ect  dr awi ngs, pr ovi de mul t i - l i ght  sour ce 
l umi nai r es wi t h t wo or  mor e bal l ast s t o accompl i sh t he swi t chi ng 
scenar i o i ndi cat ed.

]
[ d.   A s i ngl e bal l ast  may be used t o ser ve mul t i pl e l umi nai r es i f  t hey ar e 

cont i nuousl y mount ed and f act or y manuf act ur ed f or  t hat  i nst al l at i on 
wi t h an i nt egr al  wi r eway.

] 2. 3. 2. 2   T5 ( l ong t wi n t ube)  and T5HO Fl uor escent  Bal l ast s

a.   Tot al  har moni c di st or t i on ( THD) :   Not  gr eat er  t han[  25 per cent  when 
oper at i ng one l i ght  sour ce, ] [  15 per cent  when oper at i ng t wo l i ght  
sour ces, ] [  and] [  20 per cent  when oper at i ng t hr ee l i ght  sour ces] .

b.   I nput  wat t age shal l  be per  Annex B,  JI S C 8117

[ c.   Pr ovi de t hr ee[  and f our ]  l i ght  sour ce l umi nai r es wi t h t wo bal l ast s per  
l umi nai r e wher e mul t i l evel  swi t chi ng i s i ndi cat ed.

]
[ d.   A s i ngl e bal l ast  may be used t o ser ve mul t i pl e f i x t ur es i f  t hey ar e 

cont i nuousl y mount ed and f act or y manuf act ur ed f or  t hat  i nst al l at i on 
wi t h an i nt egr al  wi r eway.

] 2. 3. 2. 3   Compact  Fl uor escent  Bal l ast s

Pr ovi de pr ogr ammed- st ar t  bal l ast s f or  compact  f l uor escent  l umi nai r es.

2. 3. 2. 4   Fl uor escent  El ect r oni c Di mmi ng Bal l ast s

Pr ovi de f l uor escent  el ect r oni c di mmi ng bal l ast s wi t h t he f ol l owi ng 
char act er i st i cs:

a.   Compl y wi t h JI S C 8117 and JI L 4003,  unl ess speci f i ed ot her wi se.   
Pr ovi de bal l ast  as r ecommended by JI S C 5381- 11 and JI S C 5381- 12.   
Pr ovi de di mmi ng capabi l i t y  r ange f r om 100 t o 5 per cent  ( mi ni mum r ange)  
of  l i ght  out put ,  f l i cker  f r ee.   Bal l ast  must  st ar t  l amp at  any pr eset  
l i ght  out put  set t i ng wi t hout  f i r st  havi ng t o go t o f ul l  l i ght  out put .   
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Pr ovi de bal l ast s desi gned f or  t he wat t age of  t he l i ght  sour ces used i n 
t he i ndi cat ed appl i cat i on.   Pr ovi de bal l ast s desi gned t o oper at e on 
t he vol t age syst em t o whi ch t hey ar e connect ed.

a.   Bal l ast  must  be capabl e of  st ar t i ng and mai nt ai ni ng oper at i on at  a 
mi ni mum of  mi nus 17 degr ees C unl ess ot her wi se i ndi cat ed.

b.   Bal l ast s f or  T- 5 and smal l er  l i ght  sour ces must  have pr ot ect i on 
c i r cui t s as r equi r ed by JI S C 7617- 1 and JI S C 7620- 1 as appl i cabl e.

2. 3. 2. 4. 1   T- 8 Lamp Bal l ast

I nput  wat t age shal l  be per  Annex B,  JI S C 8117

2. 3. 3   I nduct i on Gener at or s

Gener at or  must  be connect ed,  and oper at e i n conj unct i on wi t h an i nduct i ve 
power  coupl er  or  coi l ( s) .   Pr ovi de sol i d- st at e,  hi gh- f r equency ( 200 kHz -  
2. 67 MHz)  t ype,  wi t h power  f act or  gr eat er  t han 0. 95,  Cl ass A sound r at i ng,  
maxi mum i nput  cur r ent  THD of  15 per cent ,  oper at i ng vol t age of  
[ 105- 210] [ 120- 240] [ 120- 277] V,  and a mi ni mum st ar t i ng t emper at ur e of  mi nus 
30 degr ees F.   Pr ovi de gener at or  di mmabl e t o a mi ni mum of  50 per cent  l i ght  
out put .

2. 4   LI GHT SOURCES

JI S C 8155.   Pr ovi de t ype and wat t age as i ndi cat ed i n l umi nai r e schedul e 
on pr oj ect  pl ans.

2. 4. 1   LED Li ght  Sour ces

a.   Cor r el at ed Col or  Temper at ur e ( CCT)  of  [ 3000] 3500[ 4000] [ _____]  degr ees 
K.

b.   Mi ni mum Col or  Render i ng I ndex ( CRI )  val ue of  80.

c.   Hi gh power ,  whi t e l i ght  out put  ut i l i z i ng phosphor  conver si on ( PC)  
pr ocess[  or  mi xed syst em of  col or ed LEDs,  t ypi cal l y r ed,  gr een and 
bl ue ( RGB) ] .

d.   RoHS compl i ant .

[ 2. 4. 1. 1   LED Ret r of i t  T8 Tubes

Pr ovi de l i near  T8 t ubul ar  LED l i ght  sour ces t o r epl ace f l uor escent  l i ght  
sour ces i n r enovat i on or  ener gy conser vat i on pr oj ect s.   Pr ovi de onl y wher e 
ent i r e l umi nai r es ar e not  bei ng r epl aced.   Li ght  sour ces must  be 
compat i bl e wi t h exi st i ng i nst ant - st ar t  or  pr ogr ammed- st ar t  bal l ast s and 
have t he f ol l owi ng r equi r ement s:

a.   Cor r el at ed Col or  Temper at ur e ( CCT)  of  [ 3000] 3500[ 4000]  degr ees K.

b.   Tot al  Har moni c Di st or t i on ( THD)  l ess t han 20 per cent ,  wi t h Power  
Fact or  ( PF)  gr eat er  t han 90 per cent .

c.   Mi ni mum l umen per  wat t  ef f i cacy gr eat er  t han 120.

d.   Mi ni mum beam angl e of  180 degr ees.
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e.   Mi ni mum 5 year  war r ant y.

f .   Mi ni mum Col or  Render i ng I ndex ( CRI )  of  80.

] 2. 4. 2   Fl uor escent  Li ght  Sour ces

JI S Z 9112.   Fl uor escent  l i ght  sour ces must  be l ow- mer cur y,  ener gy- savi ngs 
t ype and be compl i ant  wi t h t he most  cur r ent  TCLP t est  pr ocedur e at  t he 
t i me of  manuf act ur e.

2. 4. 2. 1   Li near  Fl uor escent  Li ght  Sour ces

JI S C 7617- 1.   Pr ovi de l i near  f l uor escent  l i ght  sour ces wi t h mi ni mum CRI  
of  85[ _____]  and CCT of  3500[ _____]  degr ees K.

2. 4. 2. 1. 1   T8 Li near  Fl uor escent  Li ght  Sour ces

Pr ovi de T8 l i ght  sour ces wi t h medi um bi - pi n base,  r at ed [ _____]  wat t s 
( maxi mum) ,  [ _____]  i ni t i al  l umens ( mi ni mum) ,  and wi t h an aver age r at ed 
l i f e of  30, 000[ _____]  hour s usi ng a aver age t hr ee hour  bur n t i me and 
pr ogr ammed- st ar t  bal l ast .

2. 4. 2. 1. 2   T5HO ( Hi gh- Out put )  Li near  Fl uor escent  Li ght  Sour ces

Pr ovi de T5HO l i ght  sour ces wi t h mi ni at ur e bi - pi n base,  r at ed [ _____]  wat t s 
( maxi mum) ,  [ _____]  i ni t i al  l umens ( mi ni mum) ,  and wi t h an aver age r at ed 
l i f e of  30, 000[ _____]  hour s usi ng a aver age t hr ee hour  bur n t i me and 
pr ogr ammed st ar t  bal l ast .

2. 4. 2. 2   Compact  Fl uor escent  ( CFL)  Li ght  Sour ces

JI S C 7620- 1.   Pr ovi de compact  f l uor escent  ( CFL)  l i ght  sour ces wi t h 
mi ni mum CRI  of  82[ _____]  and CCT of  3500[ _____]  degr ees K.

2. 4. 3   I nduct i on Li ght  Sour ces

Pr ovi de i nduct i on l i ght  sour ces consi st i ng of  an el ect r odel ess,  
i nduct i vel y- coupl ed,  phosphor - coat ed f l uor escent  envel ope,  wi t h an aver age 
r at ed l i f e of  100, 000 hour s mi ni mum r at ed usi ng t hr ee hour s oper at i on per  
st ar t .   Li ght  sour ces must  be compl i ant  wi t h t he most  cur r ent  TCLP t est  
pr ocedur e at  t he t i me of  manuf act ur e.

2. 5   LI GHTI NG CONTROLS

Pr ovi de l i ght i ng cont r ol s and associ at ed equi pment  i n accor dance wi t h 
dr awi ngs and appl i cabl e ener gy codes.  [ Pr ovi de net wor k cer t i f i cat i on f or  
al l  net wor ked l i ght i ng cont r ol  syst ems and devi ces per  r equi r ement s of  
Sect i on 25 05 11 CYBERSECURI TY FOR FACI LI TY- RELATED CONTROL SYSTEMS. ]

2. 5. 1   Toggl e Swi t ches

Pr ovi de l i ne- vol t age t oggl e swi t ches as speci f i ed i n Sect i on 26 20 00 
I NTERI OR DI STRI BUTI ON SYSTEM.

2. 5. 2   Di mmi ng Cont r ol l er s ( Di mmer s)

JI S C 8304.   [ 120/ 277] [ 105/ 210]  V[ 0- 10 V]  di mmer s must  pr ovi de 
f l i cker - f r ee,  cont i nuousl y var i abl e l i ght  out put  t hr oughout  t he di mmi ng 
r ange.   Pr ovi de r adi o f r equency i nt er f er ence suppr essi on i nt egr al  t o 
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devi ce.   Pr ovi de di mmer s ut i l i z i ng [ pul se wi dt h modul at i on ( PWM) ] [ const ant  
cur r ent  r educt i on ( CCR)  t echnol ogy] .   Pr ovi de devi ce wi t h a ver t i cal  
s l i der ,  paddl e,  r ot ar y but t on,  or  t oggl e ( wi t h adj acent  ver t i cal  s l i der )  
t ype cont r ol ,  wi t h f i ni sh t o mat ch swi t ches and out l et s i n same ar ea.   
Pr ovi de back box i n wal l  wi t h suf f i c i ent  dept h t o accommodat e body of  
swi t ch and wi r i ng.   Devi ces must  be capabl e of  oper at i ng at  t hei r  f ul l  
r at ed capaci t y r egar dl ess of  bei ng si ngl e or  ganged- mount ed,  and be 
compat i bl e wi t h t hr ee- way and f our - way swi t chi ng scenar i os.   Di mmer s must  
be capabl e of  cont r ol l i ng [ t wo- wi r e] [ t hr ee- wi r e] [ 0- 10 vol t ]  f l uor escent  
bal l ast s or  LED dr i ver s.   Ensur e compat i bi l i t y  of  di mmer  wi t h separ at e 
power  packs when ut i l i zed f or  l i ght i ng cont r ol .   Di mmer s and t he bal l ast s 
or  dr i ver s t hey cont r ol ,  must  be pr ovi ded f r om t he same manuf act ur er ,  or  
t est ed and cer t i f i ed as compat i bl e f or  use t oget her .

2. 5. 3   Sensor s f or  Li ght i ng Cont r ol

UL 94,  JI S C 5402- 20- 2 and JI S C 8201- 5- 1.

2. 5. 3. 1   Occupancy Sensor s

Pr ovi de occupancy sensor s wi t h cover age pat t er ns as i ndi cat ed on pr oj ect  
pl ans.   Pr ovi de no l ess quant i t y of  sensor s as shown on pl ans,  but  add 
addi t i onal  sensor s when r equi r ed t o f ul f i l l  cover age r equi r ement  f or  t he 
speci f i c  model  sensor  pr ovi ded.   Sensor  must  be pr ovi ded wi t h an adapt i ve 
l ear ni ng f unct i on t hat  aut omat i cal l y set s sensor  i n opt i mum cal i br at i on i n 
a set  per i od of  t i me af t er  i nst al l at i on and a non- vol at i l e memor y t hat  
saves set t i ngs af t er  a power  out age.   Pr ovi de sensor s desi gned f or  
cei l i ng,  wal l  or  wal l - box i nst al l at i on as i ndi cat ed.   Oper at i ng vol t age 
must  be [ 105] [ 120] [ 210] [ 240] [ 277]  vol t s. [   Oper at i ng vol t age must  be 24V 
i n conj unct i on wi t h a cont r ol  syst em or  separ at e power  pack whi ch 
i nt er act s wi t h l umi nai r e bei ng cont r ol l ed. ]   Pr ovi de housi ng of  
hi gh- i mpact ,  i nj ect i on- mol ded t her mopl ast i c wi t h a mul t i - segment ed l ens 
f or  PI R and dual  t echnol ogy sensor s.   Sensor  oper at i on r equi r es movement  
t o act i vat e l umi nai r es cont r ol l ed,  and t ur ns l umi nai r es of f  af t er  a set  
t i me of  i nact i v i t y. [   Pr ovi de i nt egr al  phot ocel l  mount ed i n occupancy 
sensor  housi ng when i ndi cat ed. ]

2. 5. 3. 1. 1   Passi ve I nf r ar ed ( PI R)  Sensor s

Pr ovi de cei l i ng or  wal l - mount ed PI R sensor s meet i ng t he f ol l owi ng 
r equi r ement s:

a.   Temper at ur e compensat ed,  dual  el ement  sensor  and a mul t i - el ement  
f r esnel  l ens ( Pol y I R4 mat er i al ) .

b.   Technol ogy t o opt i mi ze aut omat i c t i me del ay t o f i t  occupant  usage 
pat t er ns.

c.   No mi ni mum l oad r equi r ement  f or  l i ne vol t age sensor s and be capabl e of  
swi t chi ng f r om zer o t o 800 W at  [ 105] [ 120]  VAC,  50/ 60 Hz and f r om zer o 
t o 1200 W at  [ 210] [ 240] [ 277]  VAC,  50/ 60 Hz.  Cont r ol  vol t age sensor s 
must  not  exceed a maxi mum l oad r equi r ement  of  20 mA at  24VDC.

d.   Ti me del ay of  f i ve t o 30 mi nut es i n i ncr ement s of  f i ve mi nut es wi t h a 
wal k t hr ough and t est  mode set  by DI P swi t ch.

e.   LED i ndi cat or  t hat  r emai ns act i ve dur i ng occupancy.

f .   Bui l t - i n l i ght  l evel  sensor  t hat  i s  oper at i onal  f r om 0. 8 t o 18 l ux.
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g.   Cover age pat t er n t est ed t o appl i cabl e st andar ds.

h.   St andar d f i ve year  war r ant y.

i .   No l eakage cur r ent  t o l oad when i n t he of f  mode.

2. 5. 3. 1. 2   Ul t r asoni c Sensor s

Pr ovi de cei l i ng- mount ed ul t r asoni c sensor s meet i ng t he f ol l owi ng 
r equi r ement s:

a.   Oper at e at  an ul t r asoni c f r equency of  [ _____] kHz.

b.   LED on ext er i or  of  devi ce t o i ndi cat e occupant  det ect i on.

c.   Adj ust abl e t i me del ay per i od of  15 seconds t o 15 mi nut es [ _____] .

d.   Mi ni mum f i ve year  war r ant y.

[ e.   Pr ovi de wi t h i sol at ed r el ay f or  i nt egr at i ng cont r ol  of  HVAC or  ot her  
aut omat ed syst ems.

] 2. 5. 3. 1. 3   Dual  Technol ogy Sensor s

Pr ovi de dual  t echnol ogy sensor s t hat  meet  t he r equi r ement s f or  PI R sensor s 
and ul t r asoni c sensor s i ndi cat ed above.   I f  ei t her  t he passi ve i nf r ar ed or  
ul t r asoni c sensi ng r egi st er s occupancy,  t he l umi nai r es must  r emai n on.

2. 5. 3. 1. 4   Hi gh/ Low- Bay Sensor s

Pr ovi de occupancy sensor s speci f i cal l y desi gned f or  hi gh/ l ow- bay mount i ng 
appl i cat i on usi ng passi ve i nf r ar ed ( PI R)  t echnol ogy,  wi t h t he f ol l owi ng 
char act er i st i cs:

a.   I nput  vol t age of  [ 120] [ 240] [ 120/ 277] [ 105] [ 210]  vol t s,  at  [ 50] [ 60]  
her t z.

b.   Hi gh- i mpact ,  i nj ect i on- mol ded t her mopl ast i c housi ng wi t h 
i nt er changeabl e l enses f or  360 degr ee open ar ea cover age or  nar r ow 
r ect angul ar ,  war ehouse ai s l e cover age.

c.   Ut i l i ze zer o- cr ossi ng ci r cui t r y t o pr event  damage f r om hi gh i nr ush 
cur r ent  and t o pr omot e l ong l i f e oper at i on.

d.   Be desi gned t o mount  di r ect l y t o or  adj acent  t o hi gh or  l ow- bay 
l umi nai r es.

2. 5. 3. 1. 5   Power  Packs f or  Sensor s

UL 2043 Power  packs used t o pr ovi de power  t o one or  mor e l i ght i ng cont r ol  
sensor s must  meet  t he f ol l owi ng r equi r ement s:

a.   I nput  vol t age -  [ 105] [ 210] [ 120] [ 240] [ 120- 277]  VAC;  out put  vol t age -  24 
VDC at  225 mA.

b.   Pl enum- r at ed,  hi gh- i mpact  t her mopl ast i c encl osur e.

c.   Ut i l i zes zer o- cr ossi ng ci r cui t r y t o pr event  damage f r om i nr ush cur r ent .

SECTI ON 26 51 00  Page 14



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

d.   Maxi mum l oad r at i ng of  [ _____]  amps f or  el ect r oni c[ _____]  l i ght i ng 
l oads.

e.   RoHS compl i ant .

2. 5. 3. 2   Vacancy Sensor s

Pr ovi de vacancy sensor s as i ndi cat ed above under  par agr aph OCCUPANCY 
SENSORS,  but  wi t h r equi r ement  of  a manual  oper at i on t o act i vat e l umi nai r es 
cont r ol l ed.   Pr ovi de aut omat i c oper at i on t o t ur n l umi nai r es of f  af t er  a 
set  per i od of  i nact i v i t y.

2. 5. 4   [ Li ght i ng Cont act or

JI S C 8201- 4- 1.   Pr ovi de an el ect r i cal l y[ mechani cal l y] - hel d l i ght i ng 
cont act or  housed i n a [ i ndoor ] [ weat her pr oof ] [  ]  r at ed I P encl osur e 
conf or mi ng t o JI S C 8462- 1.   Pr ovi de cont act or  wi t h one[ _____]  
nor mal l y- open( NO) [ nor mal l y c l osed( NC) ] ,  s i ngl e[ doubl e]  pol e cont act s,  
r at ed 600 vol t s,  30 amps.   Pr ovi de coi l  oper at i ng vol t age of  
[ 24] [ 120] [ 277] [ 480] [ 105] [ 210] [ 240] [ 400] [ _____]  vol t s. ]

[ 2. 5. 5   Ti meswi t ch

JI S C 9730- 2- 7.   [ Pr ovi de el ect r omechani cal  t ype t i meswi t ch wi t h a [ 24 
hour ] [ 7 day] [ ast r onomi c]  di al  [ t hat  changes on/ of f  set t i ngs accor di ng t o 
seasonal  var i at i ons of  sunset  and sunr i se] .   Pr ovi de power  t o swi t ch f r om 
i nt egr al  synchr onous mot or  wi t h a maxi mum t hr ee wat t  r at i ng.   Rat e 
cont act s at  40 amps at  [ 105] [ 210] [ 120] [ 240] [ 120- 277]  vol t s f or  gener al  
pur pose l oads.   Pr ovi de cont act s i n a SPST[ DPST] [ SPDT] ,  [ nor mal l y- open 
( NO) ] [ nor mal l y- c l osed ( NC) ]  conf i gur at i on.   [ Pr ovi de swi t ch wi t h an 
aut omat i c spr i ng mechani sm t o mai nt ai n accur at e t i me f or  up t o 16 hour s. ]   
[ Pr ovi de swi t ch wi t h f unct i on t hat  al l ows aut omat i c cont r ol  t o be ski pped 
on cer t ai n sel ect ed days of  t he week. ] [ Pr ovi de swi t ch wi t h manual  
bypass[ r emot e over r i de]  cont r ol  f unct i on. ] ]

[ Pr ovi de el ect r oni c t ype t i meswi t ch wi t h a [ 24 hour ] [ 7 day] [ ast r onomi c]  
pr ogr ammi ng f unct i on [ t hat  changes on/ of f  set t i ngs accor di ng t o seasonal  
var i at i ons of  sunset  and sunr i se] ,  pr ovi di ng a t ot al  of  56[ _____]  on/ of f  
set  poi nt s.   Pr ovi de [ 12 hour  AM/ PM] [ 24 hour ]  t ype di gi t al  c l ock di spl ay 
f or mat .   Pr ovi de power  out age back- up f or  swi t ch f or  a mi ni mum of  
[ seven] [ _____]  days.   Pr ovi de swi t ch capabl e of  cont r ol l i ng a mi ni mum of  
[ 1] [ 2] [ 4] [ _____]  channel s or  l oads.   Rat e cont act s at  [ 30] [ _____]  amps at  
[ 105] [ 210] [ 120] [ 240] [ 120/ 277]  vol t s f or  gener al  pur pose l oads.   Pr ovi de 
cont act s i n a SPST[ DPST] [ SPDT] ,  [ nor mal l y- open ( NO) ] [ nor mal l y- c l osed ( NC) ]  
conf i gur at i on.   [ Pr ovi de swi t ch wi t h [ f unct i on t hat  al l ows aut omat i c 
cont r ol  t o be ski pped on cer t ai n sel ect ed days of  t he week] [ manual  bypass 
or  r emot e over r i de cont r ol ] [ dayl i ght  savi ngs t i me adj ust ment ] [ addi t i onal  
memor y modul e] [ moment ar y f unct i on f or  out put  cont act s] [ abi l i t y  f or  
phot osensor  i nput ] . ] ]

House t i meswi t ch i n a sur f ace- mount ed,  l ockabl e,  [ i ndoor ] [ weat her pr oof ] [  ]  
r at ed I P encl osur e const r uct ed of  pai nt ed st eel  or  pl ast i c pol ymer  
conf or mi ng t o JI S C 8462- 1.

] 2. 5. 6   Li ght i ng Cont r ol  Panel

Pr ovi de an el ect r oni c,  pr ogr ammabl e l i ght i ng cont r ol  panel ,  capabl e of  
pr ovi di ng l i ght i ng cont r ol  wi t h i nput  f r om i nt er nal  pr ogr ammi ng,  di gi t al  
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swi t ches,  t i me cl ocks,  and ot her  l ow- vol t age cont r ol  devi ces.

Encl ose panel  har dwar e i n a sur f ace[ f l ush] - mount ed,   
[ i ndoor ] [ weat her pr oof ]  r at ed I P encl osur e i n accor dance wi t h JI S C 0920,  
pai nt ed,  st eel  encl osur e,  wi t h hi nged,  l ockabl e access door  and 
vent i l at i on openi ngs.   I nt er nal  l ow- vol t age compar t ment  must  be separ at ed 
f r om l i ne- vol t age compar t ment  of  encl osur e wi t h onl y l ow- vol t age 
compar t ment  accessi bl e upon openi ng of  door . [   Pr ovi de addi t i onal  r emot e 
cabi net s t hat  communi cat e back t o mai n cont r ol  panel . ]

I nput  vol t age -  [ 105] [ 210] [ 120/ 277]  V,  [ 50] [ 60]  Hz,  wi t h i nt er nal  24 VDC 
power  suppl y.

Pr ovi de 8[ 16] [ 32] [ _____]  s i ngl e- pol e l at chi ng[ r et ur n t o c l ose]  r el ays 
r at ed at  [ 20] [ 30]  amps,  [ 120] [ 277] [ 105] [ 210]  vol t s. [   Pr ovi de pr ovi s i on 
f or  r el ays t o c l ose upon power  f ai l ur e t hat  meet s UL 924 and 
JI S C 8105- 2- 22. ]

Rel ay cont r ol  modul e must  oper at e at  24 VDC and be r at ed t o cont r ol  a 
mi ni mum of  8[ 16] [ 32] [ _____]  r el ays.

2. 5. 7   Local  Ar ea Li ght i ng Cont r ol l er

Pr ovi de cont r ol l er  desi gned f or  s i ngl e ar ea or  r oom wi t h t he f ol l owi ng 
r equi r ement s:

a.   [ 105] [ 120] [ 210] [ 240] [ 277]  vol t  i nput ,  desi gned f or  f l uor escent  or  LED 
l i ght i ng l oads.

b.   2[ _____]  zone,  wi t h 1[ 2] [ _____]  r el ay[ s]  r at ed 20 amps[ each] .

c.   Pr ovi de dayl i ght  har vest i ng capabi l i t y  wi t h f ul l - r ange di mmi ng cont r ol .

d.   I nput s f or  occupancy sensor ,  phot ocel l ,  and l ow- vol t age wal l  swi t ch.

[ e.   Pr ovi de capabi l i t y  f or  r ecept acl e l oad cont r ol .

] [ f .   Pr ovi de f ul l  ' OFF'  f unct i on wi t h i nput  f r om ext er nal  t i me cl ock i nput .

] 2. 6   EXI T AND EMERGENCY LI GHTI NG EQUI PMENT

UL 924,  JI S C 8105- 2- 22 and NFPA 101 compl i ant .

2. 6. 1   Exi t  Si gns

Pr ovi de exi t  s i gns consumi ng a maxi mum of  f i ve wat t s t ot al .

2. 6. 1. 1   LED Sel f - Power ed Exi t  Si gns

Pr ovi de i n [ UV- st abl e,  t her mo- pl ast i c] [ pai nt ed,  di e- cast  al umi num] [ pai nt ed 
st eel ]  housi ng wi t h [ UL damp l abel ] [ UL wet  l abel ] [ usi ng cl ear  
pol ycar bonat e housi ng] ,  conf i gur ed f or  cei l i ng[ wal l ] [ end]  mount i ng.   
[ Pr ovi de edge- l i t  t ype wi t h c l ear  acr yl i c,  edge- l i t  f ace and al umi num t r i m 
havi ng cl ear  al umi num[ whi t e] [ chr ome] [ br ass] [ _____]  f i ni sh. ]   Pr ovi de 150 mm
 hi gh,  19 mm st r oke r ed[ gr een] [ _____]  l et t er i ng on f ace of  s i gn.   Pr ovi de 
chevr ons on ei t her  s i de of  l et t er i ng t o i ndi cat e di r ect i on.   Pr ovi de 
si ngl e[ doubl e]  f ace.   Equi p wi t h aut omat i c power  f ai l ur e devi ce,  t est  
swi t ch,  and pi l ot  l i ght ,  and f ul l y aut omat i c hi gh/ l ow t r i ckl e char ger  i n a 
sel f - cont ai ned power  pack.   Bat t er y must  be seal ed,  mai nt enance f r ee 
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ni ckel - cadmi um t ype,  and must  oper at e unat t ended f or  a per i od of  not  l ess 
t han f i ve year s.   Emer gency r un t i me must  be a mi ni mum of  1 1/ 2 hour s.   
LEDs must  have a mi ni mum r at ed l i f e of  10 year s.   [ Pr ovi de sel f - di agnost i c 
c i r cui t r y i nt egr al  t o emer gency LED dr i ver . ]

2. 6. 1. 2   LED Remot e- Power ed Exi t  Si gns

Pr ovi de as i ndi cat ed above f or  sel f - power ed t ype,  but  wi t hout  bat t er y and 
char ger .   Exi t  s i gn must  cont ai n pr ovi s i on f or  
[ 105] [ 210] [ 120] [ 240] [ 120/ 277]  VAC or  6- 48 VDC i nput  f r om r emot e sour ce.

2. 6. 2   Emer gency Li ght i ng Uni t  ( EBU)

Pr ovi de i n [ UV- st abl e,  t her mo- pl ast i c] [ pai nt ed,  di e- cast  al umi num] [ pai nt ed 
st eel ]  housi ng wi t h [ UL damp l abel ] [ UL wet  l abel ] [ I P r at ed encl osur e i n 
accor dance wi t h JI S C 0920]  as i ndi cat ed.   Emer gency l i ght i ng uni t s must  
be r at ed f or  12 vol t s,  except  uni t s havi ng no r emot e- mount ed l amps and 
havi ng no mor e t han t wo uni t - mount ed l i ght  sour ces may be r at ed si x 
vol t s.   Equi p uni t s wi t h br own- out  sensi t i ve c i r cui t  t o act i vat e bat t er y 
when i nput  vol t age f al l s t o 75 per cent  of  nor mal .   Equi p wi t h t wo[ _____]  
LED,   aut omat i c power  f ai l ur e devi ce,  t est  swi t ch,  and pi l ot  l i ght ,  and 
f ul l y aut omat i c hi gh/ l ow t r i ckl e char ger  i n a sel f - cont ai ned power  pack.   
Bat t er y must  be seal ed,  mai nt enance f r ee 
[ l ead- cal c i um] [ ni ckel - cadmi um] [ _____]  t ype,  and must  oper at e unat t ended 
f or  a per i od of  not  l ess t han f i ve year s.   Emer gency r un t i me must  be a 
mi ni mum of  1 1/ 2 hour s.   LEDs must  have a mi ni mum r at ed l i f e of  10 year s.   
[ Pr ovi de sel f - di agnost i c c i r cui t r y i nt egr al  t o emer gency LED dr i ver . ]

2. 6. 3   LED Emer gency Dr i ver s

Pr ovi de LED emer gency dr i ver  wi t h aut omat i c power  f ai l ur e det ect i on,  t est  
swi t ch and LED i ndi cat or  ( or  combi nat i on swi t ch/ i ndi cat or )  l ocat ed on 
l umi nai r e ext er i or ,  and f ul l y- aut omat i c sol i d- st at e char ger ,  bat t er y and 
i nver t er  i nt egr al  t o a sel f - cont ai ned housi ng.   [ Pr ovi de sel f - di agnost i c 
f unct i on i nt egr al  t o emer gency dr i ver . ] I nt egr al  
ni ckel - cadmi um[ l ead- cal c i um] [ _____]  bat t er y i s r equi r ed t o suppl y a 
mi ni mum of  90 mi nut es of  emer gency power  at  [ 5] [ 7] [ 10] [ _____]  wat t s,  
[ 10- 50] [ _____]  VDC[ compat i bl e wi t h LED f or war d vol t age r equi r ement s] ,  
const ant  out put .   Dr i ver  must  be RoHS compl i ant ,  r at ed f or  i nst al l at i on i n 
pl enum- r at ed spaces and damp l ocat i ons,  and be war r ant ed f or  a mi ni mum of  
f i ve year s. [ Pr ovi de cent r al  l i ght i ng i nver t er ( s)  t o suppl y a mi ni mum of  90 
mi nut es of  emer gency power . ]

2. 6. 4   Fl uor escent  Emer gency Bal l ast s

Pr ovi de each ' syst em'  wi t h an aut omat i c power  f ai l ur e devi ce,  t est  swi t ch 
oper abl e f r om t he ext er i or  of  t he l umi nai r e ( or  r emot el y) ,  a pi l ot  l i ght  
v i s i bl e f r om t he ext er i or  of  t he l umi nai r e,  and f ul l y aut omat i c 
sol i d- st at e char ger ,  bat t er y,  and i nver t er  i nt egr al  t o a sel f - cont ai ned 
housi ng.   [ Pr ovi de sel f - di agnost i c f unct i on i nt egr al  t o emer gency 
bal l ast . ]   I nt egr al  [ ni ckel - cadmi um] [ l ead- cal c i um] [ _____]  bat t er y i s 
r equi r ed t o suppl y a mi ni mum of  90 mi nut es of  emer gency power  t o 
one[ t wo] [ _____]  l i ght  sour ce[ s]  wi t hi n l umi nai r e at  a mi ni mum of  
[ 500] [ 700] [ 1200] [ _____]  l umens out put [ each] .   Pr ovi de open- ci r cui t  
pr ot ect i on and t i me- del ay f unct i on t o count er act  ' end- of - l i f e'  c i r cui t r y 
i n nor mal  power  bal l ast  f r om i nt er f er i ng wi t h emer gency bal l ast  
oper at i on.   Bal l ast  must  be RoHS compl i ant ,  r at ed f or  i nst al l at i on i n 
pl enum- r at ed spaces and damp l ocat i ons,  and be war r ant ed f or  a mi ni mum of  
f i ve year s. [ Pr ovi de cent r al  l i ght i ng i nver t er ( s)  t o suppl y a mi ni mum of  90 
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mi nut es of  emer gency power . ]

[ 2. 6. 5   Sel f - Di agnost i c Ci r cui t r y f or  LED and Fl uor escent  Emer gency 
Dr i ver s/ Bal l ast s

Pr ovi de emer gency l i ght i ng uni t  wi t h f ul l y- aut omat i c,  i nt egr al  
sel f - t est i ng/ di agnost i c el ect r oni c c i r cui t r y.   Ci r cui t r y must  pr ovi de f or  
a one mi nut e di agnost i c t est  ever y 28 days,  and a 30 mi nut e di agnost i c 
t est  ever y s i x mont hs,  mi ni mum.   Any mal f unct i on of  t he uni t  must  be 
i ndi cat ed by LED( s)  v i s i bl e f r om t he ext er i or  of  t he l umi nai r e.   A manual  
t est  swi t ch must  al so be pr ovi ded t o per f or m a di agnost i c t est  at  any 
gi ven t i me.

] 2. 6. 6   Cent r al  Emer gency Li ght i ng Syst em

Pr ovi de i nt egr al l y- housed emer gency syst em r at ed at  [ _____]  VA/ wat t s,  
[ 105] [ 120] [ 210] [ 240] [ 277]  vol t s ( i nput  and out put ) ,  f or  a mi ni mum per i od 
of  90 mi nut es.   Out put  f r equency must  be a pur e s i ne wave at  [ 50] [ 60]  
her t z,  wi t h maxi mum 5 per cent  t ot al  har moni c di st or t i on.   Pr ovi de syst em 
wi t h mi ni mum shor t  c i r cui t  r at i ng r equi r ed f or  pr ot ect i on agai nst  
avai l abl e f aul t  cur r ent .

2. 6. 6. 1   Syst em Oper at i on

Dur i ng nor mal  power  oper at i on,  syst em char ges bat t er i es as needed and 
al l ows nor mal  power  t o pass t hr ough t o l oad.   Upon l oss of  nor mal  power ,  
syst em aut omat i cal l y t r ansf er s t o emer gency mode wi t hout  i nt er r upt i on of  
connect ed l oads.   I nt er nal  bat t er i es pr ovi de a mi ni mum of  90 mi nut es of  
emer gency power  at  t hi s t i me.   Upon nor mal  power  bei ng r est or ed,  syst em 
swi t ches back t o nor mal  power  mode and f ul l y char ges bat t er i es wi t hi n 
UL- appr oved t i me per i od.

2. 6. 6. 2   Bat t er y Char ger

Sol i d st at e,  moni t or ed,  t hr ee st ep f l oat  char gi ng t ype,  keepi ng bat t er i es 
i n a f ul l y  char ged st at e.   Pr ovi de ci r cui t r y t o pr event  deep di schar ge of  
bat t er i es i n pr ol onged power  out age condi t i ons.

2. 6. 6. 3   Bat t er i es

Pr ovi de seal ed,  l ead cal c i um t ype,  desi gned t o oper at ed unat t ended wi t hout  
mai nt enance,  f or  a mi ni mum of  10 year s.

2. 6. 6. 4   Encl osur e

Pr ovi de syst em i n  [ i ndoor ] [ weat her pr oof ] [  ]  r at ed I P encl osur e i n 
accor dance wi t h JI S C 0920 pai nt ed st eel [ al umi num]  encl osur e wi t h 
ext er i or - mount ed " push- t o- t est "  but t on and LED i ndi cat or .

2. 6. 6. 5   Accessor i es

Pr ovi de [ _____]  s i ngl e pol e,  [ _____]  amper e out put  c i r cui t  br eaker s.   
[ Vol t met er  and ammmet er  f or  bat t er y[ l oad] . ]

2. 7   LUMI NAI RE SUPPORT HARDWARE

2. 7. 1   Wi r e

JI S G 3547;   Gal vani zed,  sof t  t emper ed st eel ,  mi ni mum 2. 7 mm i n di amet er ,  
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or  gal vani zed,  br ai ded st eel ,  mi ni mum 2 mm i n di amet er .

2. 7. 2   Wi r e f or  Humi d Spaces

JI S G 4309;   Anneal ed st ai nl ess st eel ,  mi ni mum 2. 7 mm i n di amet er .

Anneal ed ni ckel - copper  al l oy,  mi ni mum 2. 7 mm i n di amet er .

2. 7. 3   Thr eaded Rods

Thr eaded st eel  r ods,  4. 76 mm di amet er ,  z i nc or  cadmi um coat ed.

2. 7. 4   St r aps

Gal vani zed st eel ,  25 by 4. 76 mm,  conf or mi ng t o JI S G 3302,  wi t h a l i ght  
commer ci al  z i nc coat i ng or  JI S G 3141 wi t h an el ect r odeposi t ed z i nc 
coat i ng conf or mi ng t o JI S H 8610.

2. 8   POWER HOOK LUMI NAI RE HANGERS

JI S C 8105- 1.  Pr ovi de an assembl y consi st i ng of  t hr ough- wi r ed power  hook 
housi ng,  i nt er l ocki ng pl ug and r ecept acl e,  power  cor d,  and l umi nai r e 
suppor t  l oop.   Power  hook housi ng must  be cast  al umi num havi ng t wo 19 mm 
t hr eaded hubs.   Suppor t  hook must  have saf et y scr ew.   Fi xt ur e suppor t  l oop 
must  be cast  al umi num wi t h pr ovi s i ons f or  accept i ng 19 mm t hr eaded st ems.   
Power  cor d must  i ncl ude 410 mm of  3 conduct or  1. 2 mm Type SO cor d or  power  
cor d per  JI S C 8286.   Assembl y must  be r at ed [ 105] [ 120]  vol t s or  
[ 210] [ 277]  vol t s,  15 amper es.

2. 9   EQUI PMENT I DENTI FI CATI ON

2. 9. 1   Manuf act ur er ' s Namepl at e

Each i t em of  equi pment  must  have a namepl at e bear i ng t he manuf act ur er ' s 
name,  addr ess,  model  number ,  and ser i al  number  secur el y af f i xed i n a 
conspi cuous pl ace;  t he namepl at e of  t he di st r i but i ng agent  wi l l  not  be 
accept abl e.

2. 9. 2   Label s

Pr ovi de l abel ed l umi nai r es i n accor dance wi t h JI S C 8105- 1 r equi r ement s.   
Al l  l umi nai r es must  be cl ear l y mar ked f or  oper at i on of  speci f i c  l i ght  
sour ces and bal l ast s,  gener at or s or  dr i ver s.   Not e t he f ol l owi ng l i ght  
sour ce char act er i st i cs i n t he f or mat  " Use Onl y _____" :

a.   Li ght  sour ce di amet er  code ( T- 5,  T- 8) ,  t ube conf i gur at i on ( t wi n,  quad,  
t r i pl e) ,  base t ype,  and nomi nal  wat t age f or  f l uor escent  and compact  
f l uor escent  l umi nai r es.

b.   St ar t  t ype ( pr ogr ammed st ar t ,  i nst ant  st ar t )  f or  f l uor escent  and 
compact  f l uor escent  l umi nai r es.

c.   Cor r el at ed col or  t emper at ur e ( CCT)  and col or  r ender i ng i ndex ( CRI )  f or  
al l  l umi nai r es.

Al l  mar ki ngs r el at ed t o l i ght  sour ce t ype must  be cl ear  and l ocat ed t o be 
r eadi l y v i s i bl e t o ser vi ce per sonnel ,  but  unseen f r om nor mal  v i ewi ng 
angl es when l i ght  sour ces ar e i n pl ace.   Bal l ast s,  gener at or s or  dr i ver s 
must  have cl ear  mar ki ngs i ndi cat i ng mul t i - l evel  out put s and i ndi cat e 
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pr oper  t er mi nal s f or  t he var i ous out put s.

2. 10   FACTORY APPLI ED FI NI SH

Pr ovi de al l  l umi nai r es and l i ght i ng equi pment  wi t h f act or y- appl i ed 
pai nt i ng syst em t hat  as a mi ni mum,  meet s r equi r ement s of  JI S C 0920 
cor r osi on- r esi st ance t est .

2. 11   RECESS-  AND FLUSH- MOUNTED LUMI NAI RES

Pr ovi de access t o l amp and bal l ast  f r om bot t om of  l umi nai r e.   Pr ovi de t r i m 
[ and l enses] f or  t he exposed sur f ace of  f l ush- mount ed l umi nai r es as 
i ndi cat ed on pr oj ect  dr awi ngs and speci f i cat i ons.

2. 12   SUSPENDED LUMI NAI RES

Pr ovi de hanger s capabl e of  suppor t i ng t wi ce t he combi ned wei ght  of  
l umi nai r es suppor t ed by hanger s.   Pr ovi de wi t h swi vel  hanger s t o ensur e a 
pl umb i nst al l at i on.   Pr ovi de cadmi um- pl at ed st eel  wi t h a swi vel - bal l  
t apped f or  t he condui t  s i ze i ndi cat ed.   Hanger s must  al l ow f i xt ur es t o 
swi ng wi t hi n an angl e of  0. 79 r ad.   Br ace pendant s 1219 mm or  l onger  t o 
l i mi t  swi ngi ng.   Si ngl e- uni t  suspended l umi nai r es must   have t wi n- st em 
hanger s.   Mul t i pl e- uni t  or  cont i nuous r ow l umi nai r es must  have a t ubi ng or  
st em f or  wi r i ng at  one poi nt  and a t ubi ng or  r od suspensi on pr ovi ded f or  
each uni t  l engt h of  chassi s,  i ncl udi ng one at  each end.   Pr ovi de r ods i n 
mi ni mum 4. 57 mm di amet er .

PART 3   EXECUTI ON

3. 1   I NSTALLATI ON

El ect r i cal  i nst al l at i ons must  conf or m t o I EEE C2 and JI S C 0365 and t o t he 
r equi r ement s speci f i ed her ei n.   I nst al l  l umi nai r es and l i ght i ng cont r ol s 
t o meet  t he r equi r ement s of  appl i cabl e codes and st andar ds.   To encour age 
consi st ency and uni f or mi t y,  i nst al l  l umi nai r es of  t he same manuf act ur e and 
model  number  when r esi di ng i n t he same f aci l i t y  or  bui l di ng.

3. 1. 1   Li ght  Sour ces

When l i ght  sour ces ar e not  pr ovi ded as an i nt egr al  par t  of  t he l umi nai r e,  
del i ver  l i ght  sour ces of  t he t ype,  wat t age,  l umen out put ,  col or  
t emper at ur e,  col or  r ender i ng i ndex,  and vol t age r at i ng i ndi cat ed t o t he 
pr oj ect  s i t e and i nst al l  j ust  pr i or  t o pr oj ect  compl et i on,  i f  not  al r eady 
i nst al l ed i n t he l umi nai r es f r om t he f act or y.

3. 1. 2   Lumi nai r es

Set  l umi nai r es pl umb,  squar e,  and l evel  wi t h cei l i ng and wal l s,  i n 
al i gnment  wi t h adj acent  l umi nai r es and secur e i n accor dance wi t h 
manuf act ur er s '  di r ect i ons and appr oved dr awi ngs.   I nst al l at i on must  meet  
r equi r ement s of  appl i cabl e codes and st andar ds.   Mount i ng hei ght s 
speci f i ed or  i ndi cat ed must  be t o t he bot t om of  t he l umi nai r e f or  
cei l i ng- mount ed l umi nai r es and t o cent er  of  l umi nai r e f or  wal l - mount ed 
l umi nai r es.   Obt ai n appr oval  of  t he exact  mount i ng hei ght  on t he j ob 
bef or e commenci ng i nst al l at i on and,  wher e appl i cabl e,  af t er  coor di nat i ng 
wi t h t he t ype,  st y l e,  and pat t er n of  t he cei l i ng bei ng i nst al l ed.   
Recessed and semi - r ecessed l umi nai r es must  be i ndependent l y suppor t ed f r om 
t he bui l di ng st r uct ur e by a mi ni mum of  f our  wi r es,  st r aps or  r ods per  
l umi nai r e and l ocat ed near  each cor ner  of  t he l umi nai r e.   Cei l i ng gr i d 
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cl i ps ar e not  al l owed as an al t er nat i ve t o i ndependent l y suppor t ed 
l umi nai r es.   Round l umi nai r es or  l umi nai r es smal l er  i n s i ze t han t he 
cei l i ng gr i d must  be i ndependent l y suppor t ed f r om t he bui l di ng st r uct ur e 
by a mi ni mum of  f our  wi r es,  st r aps or  r ods per  l umi nai r e,  spaced 
appr oxi mat el y equi di st ant  ar ound.   Do not  suppor t  l umi nai r es by acoust i cal  
t i l e cei l i ng panel s.   Wher e l umi nai r es of  s i zes l ess t han t he cei l i ng gr i d 
ar e i ndi cat ed t o be cent er ed i n t he acoust i cal  panel ,  suppor t  each 
i ndependent l y and pr ovi de at  l east  t wo 19 mm met al  channel s spanni ng,  and 
secur ed t o,  t he cei l i ng t ees f or  cent er i ng and al i gni ng t he l umi nai r e.   
Pr ovi de wi r es,  st r aps,  or  r ods f or  l umi nai r e suppor t  i n t hi s sect i on.   
Lumi nai r es i nst al l ed i n suspended cei l i ngs must  al so compl y wi t h t he 
r equi r ement s of  Sect i on 09 51 00 ACOUSTI CAL CEI LI NGS.

3. 1. 3   Suspended Lumi nai r es

Pr ovi de suspended l umi nai r es wi t h 0. 79 r ad swi vel  hanger s so t hat  t hey 
hang pl umb and l evel .   Locat e so t hat  t her e ar e no obst r uct i ons wi t hi n t he 
0. 79 r ad r ange i n al l  di r ect i ons.   The st em,  canopy and l umi nai r e must  be 
capabl e of  0. 79 r ad swi ng.   Pendant s,  r ods,  or  chai ns 1. 2 met er s or  l onger  
excl udi ng l umi nai r e must  be br aced t o pr event  swayi ng usi ng t hr ee cabl es at
 2. 09 r ad separ at i on.   Suspended l umi nai r es i n cont i nuous r ows must  have 
i nt er nal  wi r eway syst ems f or  end t o end wi r i ng and must  be pr oper l y 
al i gned t o pr ovi de a st r ai ght  and cont i nuous r ow wi t hout  bends,  gaps,  
l i ght  l eaks or  f i l l er  pi eces.   Ut i l i ze al i gni ng spl i nes on ext r uded 
al umi num l umi nai r es t o assur e mi ni mal  hai r l i ne j oi nt s.   Suppor t  st eel  
l umi nai r es t o pr event  " oi l - canni ng"  ef f ect s.   Lumi nai r e f i ni shes must  be 
f r ee of  scr at ches,  ni cks,  dent s,  and war ps,  and must  mat ch t he col or  and 
gl oss speci f i ed.   Mat ch suppor t i ng pendant s wi t h suppor t ed l umi nai r e.   
Ai r cr af t  cabl e must  be st ai nl ess st eel .   Canopi es must  be f i ni shed t o 
mat ch t he cei l i ng and must  be l ow pr of i l e unl ess ot her wi se shown.   Maxi mum 
di st ance bet ween suspensi on poi nt s must  be 3. 1 met er s or  as r ecommended by 
t he manuf act ur er ,  whi chever  i s l ess.

3. 1. 4   Bal l ast s,  Gener at or s and Power  Suppl i es

Typi cal l y,  pr ovi de bal l ast s,  gener at or s,  and power  suppl i es ( dr i ver s)  
i nt egr al  t o l umi nai r e as const r uct ed by t he manuf act ur er .

3. 1. 5   Exi t  Si gns and Emer gency Li ght i ng Uni t s

Wi r e exi t  s i gns and emer gency l i ght i ng uni t s ahead of  t he l ocal  swi t ch,  t o 
t he nor mal  l i ght i ng c i r cui t  l ocat ed i n t he same r oom or  ar ea.

[ 3. 1. 5. 1   Exi t  Si gns

Connect  exi t  s i gns on separ at e c i r cui t s and ser ve f r om [ an emer gency 
panel ] [ a separ at e c i r cui t  br eaker ] [ a f used di sconnect  swi t ch] .   Pr ovi de 
onl y one sour ce of  cont r ol ,  whi ch woul d be [ t he c i r cui t  br eaker  i n t he 
emer gency panel ] [ t he separ at e c i r cui t  br eaker ] [ t he f used di sconnect  
swi t ch] .   Pai nt  sour ce of  cont r ol  r ed and pr ovi de l ockout  capabi l i t y .

] [ 3. 1. 5. 2   Emer gency Li ght i ng f r om Cent r al  Emer gency Syst em

Connect  emer gency l i ght i ng f r om a cent r al  emer gency syst em as i ndi cat ed on 
t he pr oj ect  dr awi ngs.

] 3. 1. 6   Phot ocel l  Swi t ch Ai mi ng

Ai m swi t ch accor di ng t o manuf act ur er ' s r ecommendat i ons.
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3. 1. 7   Occupancy/ Vacancy Sensor s

Pr ovi de t est i ng of  sensor  cover age i n al l  spaces wher e sensor s ar e 
pl aced.   Thi s shoul d be done onl y af t er  al l  f ur ni shi ngs ( car pet ,  
f ur ni t ur e,  wor kst at i ons,  et c. )  have been i nst al l ed.   Pr ovi de quant i t y of  
sensor  uni t s i ndi cat ed as a mi ni mum.   Pr ovi de addi t i onal  uni t s t o gi ve 
f ul l  cover age over  cont r ol l ed ar ea.   Ful l  cover age must  pr ovi de hand and 
ar m mot i on det ect i on f or  of f i ce and admi ni st r at i on t ype ar eas and wal ki ng 
mot i on f or  i ndust r i al  ar eas,  war ehouses,  st or age r ooms and hal l ways.   
Locat e t he sensor ( s)  as i ndi cat ed and i n accor dance wi t h t he 
manuf act ur er ' s r ecommendat i ons t o maxi mi ze ener gy savi ngs and t o avoi d 
nui sance act i vat i on and deact i vat i on due t o sudden t emper at ur e or  ai r f l ow 
changes and usage.

3. 1. 8   Dayl i ght  or  Ambi ent  Li ght  Level  Sensor

Locat e sensor  as i ndi cat ed and i n accor dance wi t h t he manuf act ur er ' s 
r ecommendat i ons.   Adj ust  sensor  f or  300 l uxor  f or  t he i ndi cat ed l i ght  
l evel  measur ed at  t he wor k pl ane f or  t hat  par t i cul ar  ar ea.

3. 2   FI ELD APPLI ED PAI NTI NG

Pai nt  l i ght i ng equi pment  as r equi r ed t o mat ch f i ni sh of  adj acent  sur f aces 
or  t o meet  t he i ndi cat ed or  speci f i ed saf et y cr i t er i a.   Pr ovi de pai nt i ng 
as speci f i ed i n Sect i on 09 90 00 PAI NTS AND COATI NGS.

        - -  End of  Sect i on - -
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SECTI ON 26 56 00

EXTERI OR LI GHTI NG
05/ 13

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o i n t he t ext  by t he 
basi c desi gnat i on onl y.  Cont r act or  may subst i t ut e compat i bl e Japan
I ndust r i al  St andar d ( JI S)  or  Japan Lumi nai r es Associ at i on ( JI L)  f or
non- Japanese st andar ds,  as appr oved by t he Cont r act i ng Of f i cer ' s
r epr esent at i ve.

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENGI NEERS ( I EEE)

I EEE C2 ( 2023)  Nat i onal  El ect r i cal  Saf et y Code

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S A 5373 ( 2016)  Pr ecast  Pr est r essed Concr et e 
Pr oduct s

JI S C 0365 ( 2007)  Pr ot ect i on Agai nst  El ect r i c Shock -  
Common Aspect s f or  I nst al l at i on and 
Equi pment

JI S C 0920 ( 2003)  Degr ees Of  Pr ot ect i on Pr ovi ded By 
Encl osur es ( I P Code)

JI S C 5381- 11 ( 2014;  R 2019)  Low- vol t age sur ge 
pr ot ect i ve devi ces - -  Par t  11:  Sur ge 
pr ot ect i ve devi ces connect ed t o 
l ow- vol t age power  syst ems - -  Requi r ement s 
and t est  met hods

JI S C 61000- 3- 2 ( 2019)  El ect r omagnet i c compat i bi l i t y  ( EMC)  
- -  Par t  3- 2:  Li mi t s - -  Li mi t s f or  har moni c 
cur r ent  emi ssi ons

JI S C 8105- 1 ( 2021)  Lumi nai r es -  Par t  1:  Gener al  
Requi r ement s For  Saf et y

JI S C 8105- 2- 3 ( 2011)  Li ght i ng- Par t  2- 3:  Road and St r eet  
Li ght i ng Fi xt ur es Saf et y r equi r ement s

JI S C 8131 ( 2013)  Lumi nai r es f or  Road Li ght i ng

JI S C 8152- 2 ( 2019)  Measur ement  met hod of  whi t e l i ght  
emi t t i ng di ode ( LED)  f or  l i ght i ng- Par t  2:  
LED modul es and LED l i ght  engi nes

JI S C 8152- 3 ( 2013)  Measur ement  met hod of  whi t e l i ght  
emi t t i ng di ode ( LED)  f or  l i ght i ngPar t  3:  
Measur ement  of  l umi nous f l ux mai nt enance 
r at e
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JI S C 8153 ( 2015)  DC or  AC suppl i ed el ect r oni c 
cont r ol  gear  f or  LED modul es - -  
Per f or mance r equi r ement s

JI S C 8154 ( 2015)  LED modul es f or  gener al  l i ght i ng - -  
Saf et y speci f i cat i ons

JI S C 8155 ( 2019)  LED modul es f or  gener al  l i ght i ng - -  
Per f or mance r equi r ement s

JI S C 8201- 5- 2 ( 2017)  Low- Vol t age Swi t chgear  And Cont r ol  
Gear -  Par t  5- 2:  Cont r ol  Ci r cui t  Devi ces 
And Swi t chi ng El ement s-  Pr oxi mi t y Swi t ches

JI S C 8201- 4- 3 ( 2010)  Low- vol t age swi t chgear  and 
cont r ol gear  - -  Par t  4- 3:  Cont act or s and 
mot or - st ar t er s - -  AC semi conduct or  
cont r ol l er s and cont act or s f or  non- mot or  
l oads

JI S C 8369 ( 2020)  Phot oel ect r i c Cont r ol s f or  Publ i c 
Li ght i ng

JI S C 8462- 1 ( 2021)  Boxes and encl osur es f or  el ect r i cal  
accessor i es f or  househol d and si mi l ar  
f i xed el ect r i cal  i nst al l at i ons - -  Par t  1:  
Gener al  r equi r ement s

JI S H 8641 ( 2021)  Hot  Di p Gal vani zed Coat i ngs

JI S Z 2371 ( 2015)  Met hods of  Sal t  Spr ay Test i ng

JI S Z 8113 ( 1998)  Li ght i ng vocabul ar y

JI S Z 9110 ( 2010;  R 2011)  Gener al  r ul es of  
r ecommended l i ght i ng l evel s

JI S Z 9111 ( 2022)  Li ght i ng f or  r oads

1. 2   RELATED REQUI REMENTS

Mat er i al s not  consi der ed t o be l umi nai r es or  l i ght i ng equi pment  ar e 
speci f i ed i n Sect i on( s)  [ 33 71 02 UNDERGROUND ELECTRI CAL DI STRI BUTI ON]  [
33 71 01. 00 40 OVERHEAD TRANSMI SSI ON AND DI STRI BUTI ON]  [ 33 71 01 OVERHEAD 
TRANSMI SSI ON AND DI STRI BUTI ON] .   Lumi nai r es and accessor i es i nst al l ed i n 
i nt er i or  of  bui l di ngs ar e speci f i ed i n Sect i on [ 26 51 00 I NTERI OR 
LI GHTI NG]  [ 26 51 00. 00 40 I NTERI OR LI GHTI NG] .

1. 3   DEFI NI TI ONS

Unl ess ot her wi se speci f i ed or  i ndi cat ed,  el ect r i cal  and el ect r oni cs t er ms 
used i n t hese speci f i cat i ons,  and on t he dr awi ngs shal l  be as def i ned i n 
JI S Z 8113.

1. 4   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e [ f or  Cont r act or  Qual i t y 
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Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When used,  a desi gnat i on 
f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he 
submi t t al  f or  t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on 
i n t he Sust ai nabi l i t y  eNot ebook,  i n conf or mance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES:

SD- 01 Pr econst r uct i on Submi t t al s

Phot omet r i c Pl an;  G[ ,  [ _____] ]

LED Lumi nai r e War r ant y;  

SD- 02 Shop Dr awi ngs

Lumi nai r e Dr awi ngs

Pol es

SD- 03 Pr oduct  Dat a

[ [ LED,  ] Lumi nai r es;  G[ ,  [ _____] ]

] Lumi nai r e Li ght  Sour ces;  G[ ,  [ _____] ]

Lumi nai r e[  Power  Suppl y Uni t s ( Dr i ver s) ] ;  G[ ,  [ _____] ]

Li ght i ng Cont act or ;  G[ ,  [ _____] ]

Ti me Swi t ch;  G[ ,  [ _____] ]

Li ght i ng Cont r ol  Rel ay Panel ;  G[ ,  [ _____] ]

Mot i on Sensor ;  G[ ,  [ _____] ]

Phot ocel l ;  G[ ,  [ _____] ]

Concr et e Pol es;  G[ ,  [ _____] ]

Al umi num Pol es;  G[ ,  [ _____] ]

St eel  Pol es;  G[ ,  [ _____] ]

Fi ber gl ass Pol es;  G[ ,  [ _____] ]

Obst r uct i on Mar ker  Lumi nai r es;  G[ ,  [ _____] ]

SD- 06 Test  Repor t s

Oper at i ng Test

Submi t  oper at i ng t est  r esul t s as st at ed i n par agr aph ent i t l ed 
" Fi el d Qual i t y Cont r ol . "

SD- 10 Oper at i on and Mai nt enance Dat a

Oper at i onal  Ser vi ce

Submi t  document at i on t hat  i ncl udes cont act  i nf or mat i on,  summar y of  
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pr ocedur es,  and t he l i mi t at i ons and condi t i ons appl i cabl e t o t he 
pr oj ect .   I ndi cat e manuf act ur er ' s commi t ment  t o r ecl ai m mat er i al s 
f or  r ecycl i ng and/ or  r euse.

1. 5   QUALI TY ASSURANCE

1. 5. 1   Dr awi ng Requi r ement s

1. 5. 1. 1   Lumi nai r e Dr awi ngs

I ncl ude di mensi ons,  ef f ect i ve pr oj ect ed ar ea ( EPA) ,  accessor i es,  and 
i nst al l at i on and const r uct i on det ai l s.   Phot omet r i c dat a,  i ncl udi ng zonal  
l umen dat a,  aver age and mi ni mum r at i o,  ai mi ng di agr am,  and[  comput er i zed]  
candl epower  di st r i but i on dat a shal l  accompany shop dr awi ngs.

[ 1. 5. 1. 2   Pol es

I ncl ude di mensi ons,  wi nd l oad det er mi ned i n accor dance wi t h JI S C 8105- 2- 3,  
pol e def l ect i on,  pol e c l ass,  and ot her  appl i cabl e i nf or mat i on. [   For  
concr et e pol es,  i ncl ude:   sect i on and det ai l s t o i ndi cat e quant i t i es and 
posi t i on of  pr est r essi ng st eel ,  spi r al  st eel ,  i nser t s,  and t hr ough hol es;  
i ni t i al  pr est r essi ng st eel  t ensi on;  and concr et e st r engt hs at  r el ease and 
at  28 days. ]

] 1. 5. 2   Phot omet r i c Pl an

For  LED l umi nai r es,  i ncl ude comput er - gener at ed phot omet r i c anal ysi s of  t he 
" desi gned t o"  val ues f or  t he " end of  usef ul  l i f e"  of  t he l umi nai r e 
i nst al l at i on usi ng a l i ght  l oss f act or  of  0. 7.   For  LED and al l  ot her  
t ypes of  l umi nai r es,  t he submi t t al  shal l  i ncl ude t he f ol l owi ng:

Hor i zont al  i l l umi nance measur ement s at  f i ni shed gr ade,  t aken at  a maxi mum 
of  ever y 3050 mm.

Ver t i cal  i l l umi nance measur ement s at  1500 mm above f i ni shed gr ade.

Mi ni mum and maxi mum l ux l evel s.

Aver age mai nt ai ned l ux l evel .

Maxi mum t o mi ni mum r at i o f or  hor i zont al  i l l umi nance onl y.

1. 5. 3   Desi gn Dat a f or  Lumi nai r es

a.   Pr ovi de di st r i but i on dat a accor di ng t o I ES cl assi f i cat i on t ype as 
def i ned i n JI S Z 9110.

b.   Shi el di ng as def i ned by JI S Z 9111 or  gl ar e r at i ng f or  t he i nst al l ed 
posi t i on as def i ned by JI S Z 9110.

c.   Pr ovi de wi nd l oadi ng cal cul at i ons f or  l umi nai r es mount ed on pol es.   
Wei ght  and ef f ect i ve pr oj ect ed ar ea ( EPA)  of  l umi nai r es and mount i ng 
br acket s shal l  not  exceed maxi mum r at i ng of  pol e as i nst al l ed i n 
par t i cul ar  wi nd zone ar ea.

1. 5. 4   LED Lumi nai r e -   Test  Repor t

Submi t  t est  r epor t  on manuf act ur er ' s st andar d pr oduct i on model  l umi nai r e.   
Submi t t al  shal l  i ncl ude al l  phot omet r i c and el ect r i cal  measur ement s,  as 
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wel l  as al l  ot her  per t i nent  dat a  per  JI S C 8152- 2.

1. 5. 5   LED Li ght  Sour ce -  Test  Repor t

Submi t  r epor t  on manuf act ur er ' s st andar d pr oduct i on LED package,  ar r ay,  or  
modul e.   Submi t t al  shal l  i ncl ude:

a.   Test i ng agency,  r epor t  number ,  dat e,  t ype of  equi pment ,  and LED l i ght  
sour ce bei ng t est ed.

b.   Al l  dat a r equi r ed by JI S C 8152- 3.

1. 5. 5. 1   Test  Labor at or i es

Test  l abor at or i es f or  t he JI S C 8152- 2 and JI S C 8152- 3  t est  r epor t s 
shal l  be:

  A manuf act ur er ' s i n- house l ab t hat  meet s t he f ol l owi ng cr i t er i a:

1.   Manuf act ur er  has been r egul ar l y engaged i n t he desi gn and 
pr oduct i on of  hi gh i nt ensi t y di schar ge r oadway and ar ea l umi nai r es 
and t he manuf act ur er ' s l ab has been successf ul l y cer t i f y i ng t hese 
f i xt ur es f or  a mi ni mum of  15 year s.

2.   Annual  equi pment  cal i br at i on i ncl udi ng phot omet er  cal i br at i on i n 
accor dance wi t h appl i cabl e st anar ds.

[ 1. 5. 6   Test s f or  Fi ber gl ass Pol es

a.   Ul t r avi ol et  r esi st ance t est s:   Per f or m usi ng a UV- B l i ght  sour ce 
havi ng a 313 nanomet er  wavel engt h,  oper at ed at  54 degr ees C,  cycl i ng 
t he l i ght  sour ce on f or  4 hour s and of f  f or  4 hour s f or  a t ot al  t est  
per i od of  1500 hour s mi ni mum wi t h t he f ol l owi ng r esul t s:

Fi ber  exposur e: None

Cr azi ng: None

Checki ng: None

Chal ki ng: None

Col or : May dul l  s l i ght l y

b.   Fl exur al  st r engt h and def l ect i on t est :   Test  l oadi ng shal l  be as a 
cant i l ever  beam wi t h pol e but t  as f i xed end and a f or ce s i mul at i ng 
wi nd l oad at  t he f r ee end.

] 1. 5. 7   Regul at or y Requi r ement s

I n each of  t he publ i cat i ons r ef er r ed t o her ei n,  consi der  t he advi sor y 
pr ovi s i ons t o be mandat or y,  as t hough t he wor d,  " shal l "  had been 
subst i t ut ed f or  " shoul d"  wher ever  i t  appear s.   I nt er pr et  r ef er ences i n 
t hese publ i cat i ons t o t he " aut hor i t y havi ng j ur i sdi ct i on, "  or  wor ds of  
s i mi l ar  meani ng,  t o mean t he Cont r act i ng Of f i cer .   Equi pment ,  mat er i al s,  
i nst al l at i on,  and wor kmanshi p shal l  be i n accor dance wi t h t he mandat or y 
and advi sor y pr ovi s i ons of  appl i cabl e codes and st andar ds unl ess mor e 
st r i ngent  r equi r ement s ar e speci f i ed or  i ndi cat ed.
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1. 5. 8   St andar d Pr oduct s

Pr ovi de mat er i al s and equi pment  t hat  ar e pr oduct s of  manuf act ur er s 
r egul ar l y engaged i n t he pr oduct i on of  such pr oduct s whi ch ar e of  equal  
mat er i al ,  desi gn and wor kmanshi p.   Pr oduct s shal l  have been i n 
sat i sf act or y commer ci al  or  i ndust r i al  use f or  2 year s pr i or  t o bi d 
openi ng.   The 2- year  per i od shal l  i ncl ude appl i cat i ons of  equi pment  and 
mat er i al s under  s i mi l ar  c i r cumst ances and of  s i mi l ar  s i ze.   The pr oduct  
shal l  have been on sal e on t he commer ci al  mar ket  t hr ough adver t i sement s,  
manuf act ur er s '  cat al ogs,  or  br ochur es dur i ng t he 2- year  per i od.   Wher e t wo 
or  mor e i t ems of  t he same cl ass of  equi pment  ar e r equi r ed,  t hese i t ems 
shal l  be pr oduct s of  a s i ngl e manuf act ur er ;  however ,  t he component  par t s 
of  t he i t em need not  be t he pr oduct s of  t he same manuf act ur er  unl ess 
st at ed i n t hi s sect i on.

1. 5. 8. 1   Al t er nat i ve Qual i f i cat i ons

Pr oduct s havi ng l ess t han a 2- year  f i el d ser vi ce r ecor d wi l l  be accept abl e 
i f  t he manuf act ur er  has been r egul ar l y engaged i n t he desi gn and 
pr oduct i on of  hi gh i nt ensi t y di schar ge r oadway and ar ea l umi nai r es f or  a 
mi ni mum of  15 year s.   Pr oduct s shal l  have been i n sat i sf act or y commer ci al  
or  i ndust r i al  use f or  15 year s pr i or  t o bi d openi ng.   The pr oduct  shal l  
have been on sal e on t he commer ci al  mar ket  t hr ough adver t i sement s,  
manuf act ur er s '  cat al ogs,  or  br ochur es dur i ng t he 15- year  per i od.

1. 5. 8. 2   Mat er i al  and Equi pment  Manuf act ur i ng Dat e

Pr oduct s manuf act ur ed mor e t han 1 year  pr i or  t o dat e of  del i ver y t o s i t e 
shal l  not  be used,  unl ess speci f i ed ot her wi se.

[ 1. 6   DELI VERY,  STORAGE,  AND HANDLI NG OF POLES

[ 1. 6. 1   Concr et e Pol es

Do not  st or e pol es on gr ound.   Suppor t  pol es so t hey ar e at  l east  305 mm 
above gr ound l evel  and gr owi ng veget at i on.

] [ 1. 6. 2   [ Fi ber gl ass]  [ Al umi num]  [ St eel ]  Pol es

Do not  st or e pol es on gr ound.   Suppor t  pol es so t hey ar e at  l east  305 mm 
above gr ound l evel  and gr owi ng veget at i on.   Do not  r emove f act or y- appl i ed 
pol e wr appi ngs unt i l  j ust  bef or e i nst al l i ng pol e.

] ] 1. 7   WARRANTY

The equi pment  i t ems shal l  be suppor t ed by ser vi ce or gani zat i ons whi ch ar e 
r easonabl y conveni ent  t o t he equi pment  i nst al l at i on i n or der  t o r ender  
sat i sf act or y ser vi ce t o t he equi pment  on a r egul ar  and emer gency basi s 
dur i ng t he war r ant y per i od of  t he cont r act .

[ 1. 7. 1   LED Lumi nai r e War r ant y

The equi pment  i t ems shal l  be suppor t ed by ser vi ce or gani zat i ons whi ch ar e 
r easonabl y conveni ent  t o t he equi pment  i nst al l at i on i n or der  t o r ender  
sat i sf act or y ser vi ce t o t he equi pment  on a r egul ar  and emer gency basi s 
dur i ng t he war r ant y per i od of  t he cont r act .

a.   Pr ovi de a wr i t t en f i ve year  on- si t e r epl acement  war r ant y f or  mat er i al ,  
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f i xt ur e f i ni sh,  and wor kmanshi p.  On- si t e r epl acement  i ncl udes 
t r anspor t at i on,  r emoval ,  and i nst al l at i on of  new pr oduct s.

1.   Fi ni sh war r ant y shal l  i ncl ude war r ant y agai nst  f ai l ur e and agai nst  
subst ant i al  det er i or at i on such as bl i st er i ng,  cr acki ng,  peel i ng,  
chal k i ng,  or  f adi ng.

2.   Mat er i al  war r ant y shal l  i ncl ude:

( a)  Al l  power  suppl y uni t s ( dr i ver s) .

( b)  Repl acement  when mor e t han 10 per cent  of  LED sour ces i n any 
l i ght bar  or  subassembl y( s)  ar e def ect i ve or  non- st ar t i ng.

b.   War r ant y per i od must  begi n on dat e of  benef i c i al  occupancy.   
Cont r act or  shal l  pr ovi de t he Cont r act i ng Of f i cer  s i gned war r ant y 
cer t i f i cat es pr i or  t o f i nal  payment .

] 1. 8   OPERATI ONAL SERVI CE

Coor di nat e wi t h manuf act ur er  f or  [ mai nt enance agr eement ]  [ t ake- back 
pr ogr am] .   Col l ect  i nf or mat i on f r om t he manuf act ur er  about  [ mai nt enance 
agr eement ]  [ gr een l ease]  opt i ons,  and submi t  t o Cont r act i ng Of f i cer .   
Ser vi ces shal l  r ecl ai m mat er i al s f or  r ecycl i ng and/ or  r euse.   Ser vi ces 
shal l  not  deposi t  mat er i al s i n l andf i l l s  or  bur n r ecl ai med mat er i al s.   
I ndi cat e pr ocedur es f or  compl i ance wi t h r egul at i ons gover ni ng di sposal  of  
mer cur y.   When such a ser vi ce i s not  avai l abl e,  l ocal  r ecycl er s shal l  be 
sought  af t er  t o r ecl ai m t he mat er i al s.

PART 2   PRODUCTS

2. 1   PRODUCT COORDI NATI ON

Pr oduct s and mat er i al s not  consi der ed t o be l umi nai r es,  equi pment  or  
accessor i es ar e speci f i ed i n[  Sect i on 33 71 02 UNDERGROUND ELECTRI CAL 
DI STRI BUTI ON, ] [  Sect i on 33 71 01 OVERHEAD TRANSMI SSI ON AND DI STRI BUTI ON, ] [  
and Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM. ]  Lumi nai r es and 
associ at ed equi pment  and accessor i es f or  i nt er i or  appl i cat i ons ar e 
speci f i ed i n Sect i on 26 51 00 I NTERI OR LI GHTI NG.

2. 2   [ LED,  ]  LUMI NAI RES

JI S C 61000- 3- 2,  JI S C 8154 and JI S C 8155.   Pr ovi de l umi nai r es as 
i ndi cat ed i n l umi nai r e schedul e and XL pl at es or  det ai l s on pr oj ect  
pl ans.   Pr ovi de l umi nai r es compl et e wi t h l i ght  sour ces of  quant i t y,  t ype,  
and wat t age i ndi cat ed.   Al l  l umi nai r es of  t he same t ype shal l  be pr ovi ded 
by t he same manuf act ur er .

2. 2. 1   Gener al  Requi r ement s

a. [   LED l umi nai r e housi ngs shal l  be di e cast  or  ext r uded al umi num. ] [   
Housi ngs f or  l umi nai r es ot her  t han LED shal l  be di e cast ,  ext r uded,  or  
f abr i cat ed al umi num.   Fabr i cat ed al umi num housi ngs shal l  have al l  
seams and cor ner s i nt er nal l y wel ded t o r esi st  weat her i ng,  moi st ur e and 
dust . ]

[ b.   LED l umi nai r es shal l  be r at ed f or  oper at i on wi t hi n an ambi ent  
t emper at ur e r ange of  mi nus 30 degr ees C t o[  40 degr ees C] [  50 degr ees C
] .

SECTI ON 26 56 00  Page 7



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

] c.   Lumi nai r es shal l  be l i s t ed f or  wet  l ocat i ons per  JI S C 8105- 1. [   
Opt i cal  compar t ment  f or  LED l umi nai r es shal l  be seal ed and r at ed a 
mi ni mum of  I P65. ]

[ d.   LED l umi nai r es shal l  pr oduce a mi ni mum ef f i cacy as shown i n t he 
f ol l owi ng t abl e,  t est ed per  JI S C 8152- 2.   Theor et i cal  model s of  
i ni t i al  r aw LED l umens per  wat t  ar e not  accept abl e.

Appl i cat i on Lumi nai r e Ef f i cacy i n 
Lumens per  Wat t

Ext er i or  Pol e/ Ar m- Mount ed Ar ea and Roadway 
Lumi nai r es

65

Ext er i or  Pol e/ Ar m- Mount ed Decor at i ve 
Lumi nai r es

65

Ext er i or  Wal l - Mount ed Ar ea Lumi nai r es 60

Bol l ar ds 35

Par ki ng Gar age Lumi nai r es 70

] e.   Lumi nai r es shal l  have l i ght i ng di st r i but i on and f i el d angl e 
c l assi f i cat i ons as i ndi cat ed i n l umi nai r e schedul e on pr oj ect  pl ans 
per  JI S Z 9110.

f .   Housi ng f i ni sh shal l  be baked- on enamel ,  anodi zed,  or  baked- on powder  
coat  pai nt .   Fi ni sh shal l  be capabl e of  sur vi v i ng JI S Z 2371 sal t  f og 
envi r onment  t est i ng f or  2500 hour s mi ni mum wi t hout  bl i st er i ng or  
peel i ng.

g.   Lumi nai r es shal l  not  exceed t he f ol l owi ng JI S Z 9110 Gl ar e r at i ngs:

1.   Maxi mum Gl ar e ( G)  r at i ng shal l  be det er mi ned by l i ght i ng zone i n 
whi ch l umi nai r e i s pl aced.

h.   Lumi nai r es shal l  be f ul l y  assembl ed and el ect r i cal l y t est ed pr i or  t o 
shi pment  f r om f act or y.

i .   The f i ni sh col or  shal l  be as i ndi cat ed i n t he l umi nai r e schedul e or  
det ai l  on t he pr oj ect  pl ans.

[ j .   Lumi nai r e ar m bol t s shal l  be 304 st ai nl ess st eel  or  z i nc- pl at ed st eel .

] k.   Lumi nai r e l enses shal l  be const r uct ed of [  c l ear ] [  f r ost ed]  t emper ed 
gl ass or  UV- r esi st ant  acr yl i c. [   Pr ovi de pol ycar bonat e 
vandal - r esi st ant  l enses as i ndi cat ed. ]

[ l .   The wi r i ng compar t ment  on pol e- mount ed,  st r eet  and ar ea l umi nai r es 
must  be accessi bl e wi t hout  t he use of  hand t ool s t o mani pul at e smal l  
scr ews,  bol t s,  or  har dwar e.

] m.   I ncor por at e modul ar  el ect r i cal  connect i ons,  and const r uct  l umi nai r es 
t o al l ow r epl acement  of  al l  or  any par t  of  t he opt i cs,  heat  s i nks,  
power  suppl y uni t s,  bal l ast s,  sur ge suppr essor s and ot her  el ect r i cal  
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component s usi ng onl y a s i mpl e t ool ,  such as a manual  or  cor dl ess 
el ect r i c scr ewdr i ver .

n.   Lumi nai r es shal l  have a namepl at e bear i ng t he manuf act ur er ' s name,  
addr ess,  model  number ,  dat e of  manuf act ur e,  and ser i al  number  secur el y 
af f i xed i n a conspi cuous pl ace.   The namepl at e of  t he di st r i but i ng 
agent  wi l l  not  be accept abl e.

[ o.   Roadway and ar ea l umi nai r es shal l  have an i nt egr al  t i l t  adj ust ment  of  
pl us or  mi nus 5 degr ees t o al l ow t he uni t  t o be l evel ed i n accor dance 
wi t h JI S C 8105- 2- 3.

] p.   Lumi nai r e must  pass vi br at i on t est i ng i n accor dance wi t h JI S C 8105- 2- 3
 and JI S C 8131.

q.   Al l  f act or y el ect r i cal  connect i ons shal l  be made usi ng cr i mp,  l ocki ng,  
or  l at chi ng st y l e connect or s.   Twi st - st y l e wi r e nut s ar e not  
accept abl e.

2. 2. 2   Lumi nai r e Li ght  Sour ces

[ 2. 2. 2. 1   LED Li ght  Sour ces

a.   Cor r el at ed Col or  Temper at ur e ( CCT)  shal l  be i n accor dance wi t h 
JI S C 8155:

[ Nomi nal  CCT:  4000 degr ees K:  3985 pl us or  mi nus 275 degr ees K

] b.   Col or  Render i ng I ndex ( CRI )  shal l  be:

Gr eat er  t han or  equal  t o [ 70]  [ _____]  f or  4000 degr ees K l i ght  sour ces.

c.   Col or  Consi st ency:

] 2. 2. 3   Lumi nai r e[  Power  Suppl y Uni t s ( Dr i ver s) ]

[ 2. 2. 3. 1   LED Power  Suppl y Uni t s ( Dr i ver s)

JI S C 8153.   LED Power  Suppl y Uni t s ( Dr i ver s)  shal l  meet  t he f ol l owi ng 
r equi r ement s:

a.   Mi ni mum ef f i c i ency shal l  be 85 per cent .

b.   Shal l  be r at ed t o oper at e bet ween ambi ent  t emper at ur es of  mi nus 30 
degr ees C and 40 degr ees C[  50 degr ees C] .

c.   Shal l  be desi gned t o oper at e on t he vol t age syst em t o whi ch t hey ar e 
connect ed,  t ypi cal l y r angi ng f r om 120 V t o 480 V or  100V t o 430V 
nomi nal .

d.   Oper at i ng f r equency shal l  be:  50 or  60 Hz.

e.   Power  Fact or  ( PF)  shal l  be gr eat er  t han or  equal  t o 0. 90.

f .   Tot al  Har moni c Di st or t i on ( THD)  cur r ent  shal l  be l ess t han or  equal  t o 
20 per cent .
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g.   Shal l  be RoHS- compl i ant .

h.   Shal l  be mount ed i nt egr al  t o l umi nai r e.  Remot e mount i ng of  power  
suppl y i s not  al l owed.

[ i .   Shal l  be di mmabl e,  and compat i bl e wi t h a st andar d di mmi ng cont r ol  
c i r cui t  of  0 -  10V or  ot her  appr oved di mmi ng syst em.

] j .   Shal l  be equi pped wi t h over - t emper at ur e pr ot ect i on c i r cui t  t hat  t ur ns 
l i ght  sour ce of f  unt i l  nor mal  oper at i ng t emper at ur e i s achi eved.

] 2. 2. 4   LED Lumi nai r e Sur ge Pr ot ect i on

Pr ovi de sur ge pr ot ect i on i nt egr al  t o l umi nai r e as def i ned by JI S C 5381- 11

[ 2. 3   OBSTRUCTI ON MARKER LUMI NAI RES

Pr ovi de obst r uct i on mar ker  l umi nai r es f or  f aci l i t i es as r equi r ed by t he 
FAA and i n accor dance wi t h Sect i on 26 56 20 AI RFI ELD AND HELI PORT LI GHTI NG 
AND VI SUAL NAVI GATI ON AI DS.

] 2. 4   EXTERI OR LUMI NAI RE CONTROLS

[   Pr ovi de a cont r ol  syst em i nt er f ace wi t hi n each l umi nai r e t hat  i s  
compat i bl e wi t h t he ener gy management  or  cont r ol  syst em used by t he 
ut i l i t y  depar t ment  i n char ge of  t he pr oj ect  ar ea f or  cont r ol  of  s i t e 
l i ght i ng. ]

[ 2. 4. 1   Phot ocel l

JI S C 8369.   Phot ocel l s shal l  be her met i cal l y seal ed, [  cadmi um sul f i de] [  
s i l i con di ode]  l i ght  sensor  t ype,  r at ed at  [ _____]  wat t s,  [ _____]  vol t s,  
50/ 60 Hz wi t h s i ngl e- pol e,  [ s i ngl e] [ doubl e] - t hr ow cont act s.   Phot ocel l  
shal l  be desi gned t o f ai l  t o t he ON posi t i on.   Housi ng shal l  be 
const r uct ed of  [ pol ycar bonat e]  [ di e cast  al umi num]  [ UV st abi l i zed 
pol ypr opyl ene] ,  r at ed t o oper at e wi t hi n a t emper at ur e r ange of  mi nus 40 t o 
70 degr ees C. [   Phot ocel l  shal l  have a 13 mm t hr eaded base f or  mount i ng t o 
a j unct i on box or  condui t .   Pr ovi de[  f i xed] [  swi vel ]  base t ype housi ng. ] [  
Phot ocel l  shal l  be t wi st - l ock r ecept acl e t ype=.   Pr ovi de wi t h sol i d br ass 
pr ongs and vol t age mar ki ngs and col or  codi ng on ext er i or  of  housi ng. ]   
Phot ocel l  shal l  t ur n on at  10- 30 l ux and t ur n of f  at  30 t o 150 l ux.   A 
t i me del ay shal l  pr event  acci dent al  swi t chi ng f r om t r ansi ent  l i ght  
sour ces. [   Pr ovi de a di r ect i onal  l ens i n f r ont  of  t he cel l  t o pr event  
f i xed l i ght  sour ces f r om cr eat i ng a t ur nof f  condi t i on. ] [   Pr ovi de 
phot ocel l  wi t h met al  oxi de var i st or  ( MOV)  t ype sur ge pr ot ect i on. ] [   
Phot ocel l  t o be desi gned f or  20- year  ser vi ce t o mat ch l i f e expect ancy of  
l ong- l i f e LED f i xt ur es and exceeds 15, 000 oper at i ons at  f ul l  l oad.   
Pr ovi de phot ocel l  wi t h zer o- cr oss t echnol ogy t o wi t hst and sever e i n- r ush 
cur r ent  and ext end r el ay l i f e. ]

] [ 2. 4. 2   Ti meswi t ch

[ Ti meswi t ch shal l  be el ect r omechani cal  t ype wi t h a[  24 hour ] [  7 day]  
[ ast r onomi c]  di al [  t hat  changes on/ of f  set t i ngs accor di ng t o seasonal  
var i at i ons of  sunset  and sunr i se] .   Swi t ch shal l  be power ed by an encl osed 
synchr onous mot or  wi t h a maxi mum 3 wat t  oper at i ng r at i ng.   Ti meswi t ch 
cont act s shal l  be r at ed f or  [ 40] [ _____]  amps at  120- 277 or  100- 230 VAC 
r esi st i ve l oad i n a [ SPST] [ DPST] [ SPDT] [ DPST] [  nor mal l y open ( NO) ] [  
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nor mal l y c l osed ( NC) ]  conf i gur at i on.   Swi t ch shal l  have an aut omat i c 
spr i ng mechani sm t o mai nt ai n accur at e t i me f or  up t o 16 hour s dur i ng a 
power  f ai l ur e. [   Pr ovi de swi t ch wi t h f unct i on t hat  al l ows aut omat i c 
cont r ol  t o be ski pped on cer t ai n sel ect ed days of  t he week. ] [   Pr ovi de 
swi t ch wi t h manual  bypass or  r emot e over r i de cont r ol . ]

] [ Ti meswi t ch shal l  be an el ect r oni c t ype wi t h a[  24 hour ] [  7 day]  
[ ast r onomi c]  pr ogr ammi ng f unct i on [ t hat  changes on/ of f  set t i ngs accor di ng 
t o seasonal  var i at i ons of  sunset  and sunr i se] ,  pr ovi di ng a t ot al  of  
[ 56] [ _____]  on/ of f  set  poi nt s.   Di gi t al  c l ock di spl ay f or mat  shal l  be[  
AM/ PM 12 hour ] [ 24 hour ]  t ype.   Pr ovi de power  out age backup f or  swi t ch 
ut i l i z i ng a[  capaci t or ] [  al kal i ne bat t er i es] [  l i t hi um bat t er y]  whi ch 
pr ovi des cover age f or  a mi ni mum of  [ 7 days] [ 3 year s] [ 8 year s] .   Ti meswi t ch 
shal l  pr ovi de cont r ol  t o [ 1] [ 2] [ 4] [ _____]  channel s or  l oads.   Cont act s 
shal l  be r at ed f or  [ 30]  [ _____]  amps at  120- 277 or  100- 230 VAC r esi st i ve 
l oad i n a [ SPST] [ DPST] [ SPDT] [ DPST]  [ nor mal l y open ( NO) ] [ nor mal l y c l osed 
( NC) ]  conf i gur at i on.   [ Pr ovi de swi t ch wi t h [ f unct i on t hat  al l ows aut omat i c 
cont r ol  t o be ski pped on cer t ai n sel ect ed days of  t he week] [ manual  bypass 
or  r emot e over r i de cont r ol ] [ dayl i ght  savi ngs t i me aut omat i c 
adj ust ment ] [ EEPROM memor y modul e] [ moment ar y f unct i on f or  out put  
cont act s] [ abi l i t y  f or  phot osensor  i nput ] ] .

] Ti meswi t ch shal l  be housed i n a sur f ace- mount ed,  l ockabl e 
[ i ndoor ] [ weat her pr oof ] [  ]  I P r at ed encl osur e const r uct ed of  pai nt ed st eel  
or  pl ast i c pol ymer  conf or mi ng t o JI S C 8462- 1.

] [ 2. 4. 3   Li ght i ng Cont act or

JI S C 8201- 4- 3.   Pr ovi de a [ mechani cal l y] [ el ect r i cal l y] - hel d l i ght i ng 
cont act or  [ housed i n a [ i ndoor ] [ weat her pr oof ] [  ]  I P r at ed encl osur e 
conf or mi ng t o JI S C 8462- 1] .   Cont act or  shal l  have [ 2] [ 4] [ 6] [ _____]  pol es,  
conf i gur ed as [ nor mal l y open ( NO) ] [ nor mal l y c l osed ( NC) ] .   Cont act s shal l  
be r at ed [ 600]  [ _____]  vol t s,  [ 30] [ _____]  amper es f or  a r esi st i ve l oad.   
Coi l  oper at i ng vol t age shal l  be [ 24] [ 105] [ 120] [ 210] [ 240] [ 277] [ _____]  
vol t s.   Cont act or  shal l  have si l ver  cadmi um oxi de doubl e- br eak cont act s 
[ and coi l  c l ear i ng cont act s f or  mechani cal l y hel d cont act or s]  and shal l  
r equi r e no ar ci ng cont act s.   [ Pr ovi de cont act or  wi t h hand- of f - aut omat i c 
[ on- of f ]  sel ect or  swi t ch. ]   [ Pr ovi de cont act or  as speci f i ed above al ong 
wi t h [ di sconnect  swi t ch] [ c i r cui t  br eaker ]  i n i nt egr al  
[ i ndoor ] [ weat her pr oof ] [  ]  I P r at ed encl osur e wi t h f l ange- mount ed handl e t o 
sat i sf y r equi r ement  f or  a " combi nat i on l i ght i ng cont act or "  when speci f i ed. ]

] [ 2. 4. 4   Li ght i ng Cont r ol  Rel ay Panel

Panel  shal l  consi st  of  a s i ngl e [ i ndoor ] [ weat her pr oof ] [  ]  I P r at ed 
[ f l ush] [ sur f ace] - mount ed encl osur e wi t h t wo separ at e i nt er i or  sect i ons;  
one f or  Cl ass 1 ( br anch ci r cui t )  and one f or  Cl ass 2 ( l ow vol t age)  
wi r i ng.   Pr ovi de panel  wi t h [ 8] [ 16] [ 32] [ _____]  r el ays.   Panel  shal l  be 
desi gned as [ a st and al one] [ an aut omat ed cont r ol  syst em i nt er f ace]  t ype.   
The Cl ass 1 sect i on shal l  cont ai n t he l oad si de of  al l  r el ays and t he 
i ncomi ng br anch ci r cui t  wi r i ng.   The Cl ass 2 sect i on shal l  cont ai n t he 
cont r ol  power  t r ansf or mer  ( 24 vol t  out put ) ,  r el ays,  r el ay cont r ol  modul es,  
and cont r ol  wi r i ng[ ,  and nat i ve BACnet [ LONwor ks]  f i el d- pr ogr ammabl e 
appl i cat i on cont r ol l er  f or  panel s connect ed t o t he f aci l i t y  aut omat ed 
cont r ol  syst em] .   Panel  encl osur e shal l  be const r uct ed of  [ 16] [ 14]  gauge 
col d- r ol l ed st eel  wi t h baked- on enamel  f i ni sh.   
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Rel ays shal l  be [ 1] [ 2] - pol e,  r at ed at  20 amper es [ 210] [ 300] [ 420] [ 440] [ 480]  
VAC wi t h r at ed l i f e of  120, 000 mechani cal  oper at i ons mi ni mum.

Rel ay cont r ol  modul e shal l  be 24 vol t ,  el ect r oni c t ype and cont r ol  up t o 
16 separ at e r el ays ( 16 channel )  or  pr ogr ammed gr oups of  r el ays.   Pr ovi de 
wi t h i nput s f or  s i gnal s f r om devi ces such as phot ocel l s,  t i mecl ocks,  and 
mot i on sensor s.   [ Rel ay cont r ol  modul e wi t h i nt egr al  t i mecl ock f unct i on 
shal l  be 24 vol t ,  el ect r oni c t ype wi t h LCD di spl ay and cont r ol  up t o 8 
separ at e r el ays ( 8 channel ) ] .

] [ 2. 4. 5   Mot i on Sensor

JI S C 8201- 5- 2.   Pr ovi de [ passi ve i nf r ar ed] [ mi cr owave] [ dual  t echnol ogy 
passi ve i nf r ar ed/ mi cr owave]  t ype sensor s wi t h [ 270] [ _____]  degr ee 
cover age,  t i me del ay t hat  can be adj ust ed f r om 15 seconds t o 15 mi nut es,  
and " f ai l  t o ON posi t i on"  def aul t  st at e.   Sensor s shal l  be l ocat ed t o 
achi eve cover age of  ar eas as i ndi cat ed on pr oj ect  pl ans.   Cover age 
pat t er ns shal l  be der at ed as r ecommended by manuf act ur er  based on mount i ng 
hei ght  of  sensor  and any obst r uct i ons such as t r ees.   Do not  use gr oss 
r at ed cover age i n manuf act ur er ' s pr oduct  l i t er at ur e.   Sensor s i nst al l ed 
i nt egr al  t o t he l umi nai r e must  be pr ovi ded by t he l umi nai r e manuf act ur er .   
Sensor s shal l  have an i nt egr al  l i ght  l evel  sensor  t hat  does not  al l ow 
l umi nai r es t o oper at e dur i ng dayl i ght  hour s and shal l  be desi gned t o 
oper at e on a vol t age of  [ 105 VAC] [ 210 VAC] [ 120/ 277 VAC] [ 24 VDC] .   [ Pr ovi de 
sensor s t o oper at e i n conj unct i on wi t h bi - l evel  cont r ol l er s t hat  l ower  LED 
l umi nai r es t o a 50 per cent  out put . ]   Sensor  shal l  be [ equi pped wi t h a 
t hr eaded base f or  mount i ng t o a weat her pr oof  j unct i on box] [ mount ed 
di r ect l y t o l umi nai r e] .

] [ 2. 5   POLES

Pr ovi de pol es desi gned f or  wi nd l oadi ng of  [ 161] [ _____]  km/ hr  det er mi ned 
i n accor dance wi t h JI S C 8105- 2- 3 whi l e suppor t i ng l umi nai r es and al l  
ot her  appur t enances i ndi cat ed.    The ef f ect i ve pr oj ect ed ar eas of  
l umi nai r es and appur t enances used i n cal cul at i ons shal l  be speci f i c  f or  
t he act ual  pr oduct s pr ovi ded on each pol e.   Pol es shal l  be[  embedded] [  
anchor ] - base t ype desi gned f or  use wi t h[  under gr ound] [  over head]  suppl y 
conduct or s. [   Pol es[ ,  ot her  t han wood pol es, ]  shal l  have oval - shaped 
handhol e havi ng a mi ni mum cl ear  openi ng of  65 by 130 mm.   Handhol e cover  
shal l  be secur ed by st ai nl ess st eel  capt i ve scr ews. ] [   Met al  pol es shal l  
have an i nt er nal  gr oundi ng connect i on accessi bl e f r om t he handhol e near  
t he bot t om of  each pol e. ]   Scr at ched,  st ai ned,  chi pped,  or  dent ed pol es 
shal l  not  be i nst al l ed.

[ 2. 5. 1   Concr et e Pol es

Pr ovi de concr et e pol es conf or mi ng t o JI S A 5373.   Cr oss- sect i onal  shape 
shal l  be[  r ound] [  or ] [  mul t i - s i ded] .  Pr ovi de pol es desi gned f or  wi nd 
l oadi ng of  [ 100] [  ]  met er s per  hour  det er mi ned i n accor dance wi t h 
JI S C 8105- 2- 3 whi l e suppor t i ng l umi nai r es and al l  ot her  appur t enances 
i ndi cat ed.  The ef f ect i ve pr oj ect ed ar eas of  l umi nai r es and appur t enances 
used i n cal cul at i ons shal l  be speci f i c  f or  t he act ual  pr oduct s pr ovi ded on 
each pol e.  

2. 5. 1. 1   St eel  Rei nf or ci ng

Pr est r essed concr et e pol e shaf t s shal l  be r ei nf or ced wi t h st eel  
pr est r essi ng member s.   Desi gn shal l  pr ovi de i nt er nal  l ongi t udi nal  l oadi ng 
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by ei t her  pr et ensi oni ng or  post  t ensi oni ng of  l ongi t udi nal  r ei nf or ci ng 
member s.

2. 5. 1. 2   Tensi oned Rei nf or ci ng

Pr i mar y r ei nf or cement  st eel  used f or  a pr est r essed concr et e pol e shaf t  
shal l  be t ensi oned bet ween 60 t o 70 per cent  of  i t s  ul t i mat e st r engt h.   The 
amount  of  r ei nf or cement  shal l  be such t hat  when r ei nf or cement  i s t ensi oned 
t o 70 per cent  of  i t s  ul t i mat e st r engt h,  t he t ot al  r esul t ant  t ensi l e f or ce 
does not  exceed t he mi ni mum sect i on compr essi ve st r engt h of  t he concr et e.

2. 5. 1. 3   Coat i ng and Sl eeves f or  Rei nf or ci ng Member s

Wher e mi ni mum i nt er nal  cover age cannot  be mai nt ai ned next  t o r equi r ed cor e 
openi ngs,  such as handhol e and wi r i ng i nl et ,  r ei nf or ci ng shal l  be 
pr ot ect ed wi t h a vapor pr oof  noncor r osi ve s l eeve over  t he l engt h wi t hout  t he
 13 mm concr et e cover age.   Each st eel  r ei nf or ci ng member  whi ch i s t o be 
post - t ensi oned shal l  have a nonmi gr at i ng s l i pper  coat i ng appl i ed pr i or  t o 
t he addi t i on of  concr et e t o ensur e uni f or mi t y of  st r ess t hr oughout  t he 
l engt h of  such member .

2. 5. 1. 4   St r engt h Requi r ement

As an except i on t o t he r equi r ement s of  JI S A 5373,  pol es shal l  be 
nat ur al l y cur ed t o achi eve a 28- day compr essi ve st r engt h of  48. 23 MPa.   
Pol es shal l  not  be subj ect ed t o sever e t emper at ur e changes dur i ng t he 
cur i ng per i od.

2. 5. 1. 5   Shaf t  Pr epar at i on

Compl et ed pr est r essed concr et e pol e shaf t  shal l  have a har d,  smoot h,  
nonpor ous sur f ace t hat  i s r esi st ant  t o soi l  aci ds,  r oad sal t s,  and at t acks 
of  wat er  and f r ost ,  and shal l  be c l ean,  smoot h,  and f r ee of  sur f ace voi ds 
and i nt er nal  honeycombi ng.   Pol es shal l  not  be i nst al l ed f or  at  l east  15 
days af t er  manuf act ur e.

] [ 2. 5. 2   Al umi num Pol es

Pr ovi de al umi num pol es manuf act ur ed of  cor r osi on r esi st ant  al umi num al l oys 
conf or mi ng t o JI S C 8105- 2- 3f or  Al l oy 6063- T6 or  Al l oy 6005- T5 f or  wr ought  
al l oys and Al l oy 356- T4 ( 3, 5)  f or  cast  al l oys.   Pol es shal l  be seaml ess 
ext r uded or  spun seaml ess t ype wi t h mi ni mum 4. 8 mm wal l  t hi ckness.   
Pr ovi de a pol e gr oundi ng connect i on desi gned t o pr event  el ect r ol ysi s when 
used wi t h copper  gr ound wi r e.   Tops of  shaf t s shal l  be f i t t ed wi t h a r ound 
or  t aper ed cover .   Base shal l  be anchor  bol t  mount ed,  made of  cast  
al umi num al l oy and shal l  be machi ned t o r ecei ve t he l ower  end of  shaf t .   
Joi nt  bet ween shaf t  and base shal l  be wel ded.   Base cover  shal l  be cast  
al umi num al l oy.   Har dwar e,  except  anchor  bol t s,  shal l  be ei t her  anodi zed 
al umi num al l oy or  st ai nl ess st eel . [   Al umi num pol es and br acket s f or  
[ wal kway] [ _____]  l i ght i ng shal l  have a[  uni f or m sat i n] [  dar k anodi c 
br onze] [ _____]  f i ni sh t o mat ch f i xt ur es and shal l  not  be pai nt ed. ]   
Manuf act ur er ' s st andar d pr ovi s i on shal l  be made f or  pr ot ect i ng t he f i ni sh 
dur i ng shi pment  and i nst al l at i on.   Mi ni mum pr ot ect i on shal l  consi st  of  
spi r al l y wr appi ng each pol e shaf t  wi t h pr ot ect i ve paper  secur ed wi t h t ape,  
and shi ppi ng smal l  par t s i n boxes.

] [ 2. 5. 3   St eel  Pol es

JI S C 8105- 2- 3.   Pr ovi de st eel  pol es havi ng mi ni mum 11- gage st eel  wi t h 
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mi ni mum yi el d/ st r engt h of  331 MPa and[  hot - di pped gal vani zed i n accor dance 
wi t h JI S H 8641] [  i r on- oxi de pr i med]  f act or y f i ni sh.   Pr ovi de a pol e 
gr oundi ng connect i on desi gned t o pr event  el ect r ol ysi s when used wi t h 
copper  gr ound wi r e.   Pol e shal l  be[  di r ect  set ] [  anchor  bol t  mount ed]  
t ype.   Pol es shal l  have t aper ed t ubul ar  member s,  ei t her  r ound i n cr oss 
sect i on or  pol ygonal . [   Pol e shaf t s shal l  be one pi ece.   Pol es shal l  be 
wel ded const r uct i on wi t h no bol t s,  r i vet s,  or  ot her  means of  f ast eni ng 
except  as speci f i cal l y appr oved. ]   Pol e mar ki ngs shal l  be appr oxi mat el y 
900 t o 1270 mm above gr ade and shal l  i ncl ude manuf act ur er ,  year  of  
manuf act ur e,  t op and bot t om di amet er s,  and l engt h. [   Base cover s f or  st eel  
pol es shal l  be st r uct ur al  qual i t y hot - r ol l ed car bon st eel  pl at e havi ng a 
mi ni mum yi el d of  248 MPa. ]

] [ 2. 5. 4   Fi ber gl ass Pol es

Desi gned speci f i cal l y f or  suppor t i ng l umi nai r es and havi ng f act or y- f or med 
cabl e ent r ance and handhol e.   Resi n col or  shal l  be[  dar k br onze] [  as 
i ndi cat ed] [ _____] ,  and pi gment  shal l  pr ovi de uni f or m col or at i on t hr oughout  
ent i r e wal l  t hi ckness.   Fi ni sh sur f ace shal l  be pi gment ed pol yur et hane 
havi ng a mi ni mum dr y f i l m t hi ckness of  0. 038 mm.   Pol yur et hane may be 
omi t t ed i f  t he sur f ace l ayer  of  t he pol e i s i nher ent l y ul t r avi ol et  
i nhi bi t ed.   Mi ni mum f i ber gl ass cont ent  shal l  be 65 per cent  wi t h r esi n and 
pi gment  compr i s i ng t he ot her  35 per cent  mat er i al  cont ent .

] ] [ 2. 6   BRACKETS AND SUPPORTS

JI S C 8105- 2- 3,  as appl i cabl e.  Pol e br acket s shal l  be not  l ess t han 31. 75 
mm[  gal vani zed st eel  pi pe] [  al umi num]  secur ed t o pol e.   Sl i p- f i t t er  or  
pi pe- t hr eaded br acket s may be used,  but  br acket s shal l  be coor di nat ed t o 
l umi nai r es pr ovi ded,  and br acket s f or  use wi t h one t ype of  l umi nai r e shal l  
be i dent i cal .   Br acket s f or  pol e- mount ed st r eet  l i ght s shal l  cor r ect l y 
posi t i on l umi nai r e no l ower  t han mount i ng hei ght  i ndi cat ed.   Mount  
br acket s not  l ess t han 7320 mm above st r eet .   Speci al  mount i ngs or  
br acket s shal l  be as i ndi cat ed and shal l  be of  met al  whi ch wi l l  not  
pr omot e gal vani c r eact i on wi t h l umi nai r e head.

] [ 2. 7   POLE FOUNDATI ONS

Anchor  bol t s shal l  be st eel  r od havi ng a mi ni mum yi el d st r engt h of  344. 5 
MPa;  t he t op 305 mm of  t he r od shal l  be gal vani zed.   Concr et e shal l  be as 
speci f i ed i n Sect i on 03 30 00 CAST- I N- PLACE CONCRETE.

] 2. 8   EQUI PMENT I DENTI FI CATI ON

2. 8. 1   Manuf act ur er ' s Namepl at e

Each i t em of  equi pment  shal l  have a namepl at e bear i ng t he manuf act ur er ' s 
name,  addr ess,  model  number ,  and ser i al  number  secur el y af f i xed i n a 
conspi cuous pl ace;  t he namepl at e of  t he di st r i but i ng agent  wi l l  not  be 
accept abl e.

2. 8. 2   Label s

Pr ovi de l abel ed l umi nai r es i n accor dance wi t h JI S C 8105- 1 r equi r ement s.   
Lumi nai r es shal l  be c l ear l y mar ked f or  oper at i on of  speci f i c  l i ght  sour ces 
and bal l ast s accor di ng t o pr oper  l i ght  sour ce t ype.   The f ol l owi ng l i ght  
sour ce char act er i st i cs shal l  be not ed i n t he f or mat  " Use Onl y _____" :

a.   Cor r el at ed col or  t emper at ur e ( CCT)  and col or  r ender i ng i ndex ( CRI )  f or  
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al l  l umi nai r es.

Mar ki ngs r el at ed t o l amp t ype shal l  be c l ear  and l ocat ed t o be r eadi l y 
v i s i bl e t o ser vi ce per sonnel ,  but  unseen f r om nor mal  v i ewi ng angl es when 
l amps ar e i n pl ace.

2. 9   FACTORY APPLI ED FI NI SH

El ect r i cal  equi pment  shal l  have f act or y- appl i ed pai nt i ng syst ems whi ch 
shal l ,  as a mi ni mum,  meet  t he r equi r ement s of  JI S C 0920 
cor r osi on- r esi st ance t est .

PART 3   EXECUTI ON

3. 1   I NSTALLATI ON

El ect r i cal  i nst al l at i ons shal l  conf or m t o I EEE C2,  JI S C 0365 and t o t he 
r equi r ement s speci f i ed her ei n.

[ 3. 1. 1   Concr et e Pol es

I nst al l  concr et e pol es per  JI S A 5373.   Pol es shal l  be [ embedded]  
[ anchor ] - base t ype desi gned f or  use wi t h [ under gr ound]  [ over head]  suppl y 
conduct or s.  I nst al l  accor di ng t o pol e manuf act ur er ' s i nst r uct i ons.

] [ 3. 1. 2   Fi ber gl ass Pol es

I nst al l  f i ber gl ass pol es desi gned speci f i cal l y f or  suppor t i ng l umi nai r es 
and havi ng f act or y- f or med cabl e ent r ance and handhol e.  I nst al l  accor di ng 
t o pol e manuf act ur er ' s i nst r uct i ons and appl i cabl e st andar ds.

] [ 3. 1. 3   [ Al umi num] [ St eel ]  Pol es

Pr ovi de pol e f oundat i ons wi t h gal vani zed st eel  anchor  bol t s,  t hr eaded at  
t he t op end and bent  1. 57 r ad at  t he bot t om end.   Pr ovi de or nament al  
cover s t o mat ch pol e and gal vani zed nut s and washer s f or  anchor  bol t s.   
Concr et e f or  anchor  bases,  pol yvi nyl  chl or i de ( PVC)  condui t  el l s ,  and 
gr ound r ods shal l  be as speci f i ed i n Sect i on 33 71 02 UNDERGROUND 
ELECTRI CAL DI STRI BUTI ON.   Thor oughl y compact  backf i l l  wi t h compact i ng 
ar r anged t o pr event  pr essur e bet ween conduct or ,  j acket ,  or  sheat h and t he 
end of  condui t  el l .   Adj ust  pol es as necessar y t o pr ovi de a per manent  
ver t i cal  posi t i on wi t h t he br acket  ar m i n pr oper  posi t i on f or  l umi nai r e 
l ocat i on. [   Af t er  i nst al l at i on,  pai nt  exposed sur f aces of  st eel  pol es wi t h 
t wo f i ni sh coat s of [  ext er i or  oi l  pai nt  of  a col or  as i ndi cat ed] [  al umi num 
pai nt ] .   I nst al l  accor di ng t o pol e manuf act ur er ' s i nst r uct i ons.   
Al t er at i ons t o pol es af t er  f abr i cat i on wi l l  voi d manuf act ur er ' s war r ant y 
and shal l  not  be al l owed. ]

] 3. 1. 4   Pol e Set t i ng

[ Dept h shal l  be as i ndi cat ed.   ] [ Pol es i n st r ai ght  r uns shal l  be i n a 
st r ai ght  l i ne.   Di g hol es l ar ge enough t o per mi t  t he pr oper  use of  t amper s 
t o t he f ul l  dept h of  t he hol e.   Pl ace backf i l l  i n t he hol e i n 150 mm 
maxi mum l ayer s and t hor oughl y t amp.   Pl ace sur pl us ear t h ar ound t he pol e 
i n a coni cal  shape and pack t i ght l y t o dr ai n wat er  away. ]

[ 3. 1. 5   Phot ocel l  Swi t ch Ai mi ng

Ai m swi t ch accor di ng t o manuf act ur er ' s r ecommendat i ons. [   Mount  swi t ch on 
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or  besi de each l umi nai r e when swi t ch i s pr ovi ded i n cast  weat her pr oof  
al umi num housi ng wi t h swi vel  ar m. ] [  Set  adj ust abl e wi ndow sl i de f or  
[ _____]  l ux phot ocel l  t ur n- on. ]

] 3. 1. 6   GROUNDI NG

Gr ound noncur r ent - car r y i ng par t s of  equi pment  i ncl udi ng[  met al  pol es, ]  
l umi nai r es,  mount i ng ar ms,  br acket s,  and met al l i c  encl osur es as speci f i ed 
i n Sect i on 33 71 02 UNDERGROUND ELECTRI CAL DI STRI BUTI ON.   Wher e copper  
gr oundi ng conduct or  i s connect ed t o a met al  ot her  t han copper ,  pr ovi de 
speci al l y t r eat ed or  l i ned connect or s sui t abl e f or  t hi s pur pose.

3. 1. 7   FI ELD APPLI ED PAI NTI NG

Pai nt  el ect r i cal  equi pment  as r equi r ed t o mat ch f i ni sh of  adj acent  
sur f aces or  t o meet  t he i ndi cat ed or  speci f i ed saf et y cr i t er i a.   Pai nt i ng 
shal l  be as speci f i ed i n Sect i on 09 90 00 PAI NTS AND COATI NGS.

3. 2   FI ELD QUALI TY CONTROL

Upon compl et i on of  i nst al l at i on,  ver i f y t hat  equi pment  i s pr oper l y 
i nst al l ed,  connect ed,  and adj ust ed.   Conduct  an oper at i ng t est  af t er  100 
hour s of  bur n- i n t i me t o show t hat  t he equi pment  oper at es i n accor dance 
wi t h t he r equi r ement s of  t hi s sect i on.

        - -  End of  Sect i on - -

SECTI ON 26 56 00  Page 16



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

SECTI ON 27 10 00

BUI LDI NG TELECOMMUNI CATI ONS CABLI NG SYSTEM
08/ 11

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.  Cont r act or  may subst i t ut e compat i bl e 
Tel ecommuni cat i ons I ndust r y Associ at i on ( TI A)  or  UL st andar ds,  as appr oved 
by t he Cont r act i ng Of f i cer ' s
r epr esent at i ve.

THE JAPANESE ELECTRI C WI RE & CABLE MAKERS'  ASSOCI ATI ON ( JCMA)

JCS 5507 ( 2010)  LAN Twi st ed Pai r  Cabl e

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S C 3665- 1- 1 ( 2007)  Test s on el ect r i c and opt i cal  f i br e 
cabl es under  f i r e condi t i ons - -  Par t  1- 1:  
Test  f or  ver t i cal  f l ame pr opagat i on f or  a 
s i ngl e i nsul at ed wi r e or  cabl e - -  Appar at us

JI S C 5964- 4 ( 2014)  Fi ber  opt i c connect or  i nt er f aces - -  
Par t  4:  Type SC connect or  f ami l y ( F04 Type)

JI S C 5964- 4- 100 ( 2018)  Fi ber  opt i c connect or  i nt er f aces - -  
Par t  4- 100:  Type SC connect or  f ami l y - -  
Si mpl i f i ed r ecept acl e SC- PC connect or  
i nt er f aces ( F16 t ype)

JI S C 5964- 18 ( 2014)  Fi ber  opt i c connect or  i nt er f aces - -  
Par t  18:  Type MT- RJ connect or  f ami l y ( F19 
t ype)

JI S C 5964- 20 ( 2015)  Fi ber  opt i c connect or  i nt er f aces - -  
Par t  20:  Type LC connect or  f ami l y

JI S C 6011- 1 ( 2015)  Mechani cal  st r uct ur es f or  
el ect r oni c equi pment  - -  Test s f or  I EC 
60917 and I EC 60297 ser i es - -  Par t  1:  
Envi r onment al  r equi r ement s,  t est  set - up 
and saf et y aspect s f or  cabi net s,  r acks,  
subr acks and chassi s under  i ndoor  
condi t i ons

JI S C 6012- 3- 100 ( 2015)  Mechani cal  st r uct ur es f or  
el ect r oni c equi pment  - -  Di mensi ons of  
mechani cal  st r uct ur es of  t he 482. 6 mm ( 19 
i n)  ser i es - -  Par t  3- 100:  Basi c di mensi ons 
of  f r ont  panel s,  subr acks,  chassi s,  r acks 
and cabi net s

JI S C 6185- 2 ( 2014)  Opt i cal  t i me- domai n r ef l ect omet er s 
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( OTDR)  - -  Par t  2:  Cal i br at i on of  OTDR f or  
s i ngl e mode f i ber s

JI S C 6185- 3 ( 2014)  Opt i cal  t i me- domai n r ef l ect omet er s 
( OTDR)  - -  Par t  3:  Cal i br at i on of  OTDR f or  
mul t i mode f i ber s

JI S C 6820 ( 2018)  Gener al  r ul es of  opt i cal  f i ber s

JI S C 6850 ( 2006)   Gener al  r ul es of  opt i cal  f i ber  
cabl es 

JI S C 6870- 2 ( 2021)  I ndoor  opt i cal  f i ber  cabl es - -  Par t  
2:  Sect i onal  speci f i cat i on

JI S C 8435 ( 2022)  Boxes And Box Cover s Of  Pl ast i c 
Condui t s

JI S C 60364- 4- 42 ( 2022)  El ect r i cal  i nst al l at i ons of  
bui l di ngs - -  Par t  4- 42:  Pr ot ect i on f or  
saf et y - -  Pr ot ect i on agai nst  t her mal  
ef f ect s 

JI S C 60364- 5- 54 ( 2006;  R 2015)  Bui l di ng El ect r i cal  
Equi pment - Par t  5- 54:  Sel ect i on Of  
El ect r i cal  Equi pment  and 
Cont r uct i on- Gr oundi ng Equi pment ,  
Pr ot ect i ve Conduct or  and Pr ot ect i ve 
Bondi ng Conduct or

JI S C 61300- 2- 2 ( 2011)  Fi ber  opt i c i nt er connect i ng devi ces 
and passi ve component s - -  Basi c t est  and 
measur ement  pr ocedur es - -  Par t  2- 2:  Test s 
- -  Mat i ng dur abi l i t y

JI S K 6911 ( 2006;  R 2021)  Ther moset t i ng pl ast i c 
gener al  t est  met hod

JI S X 5150 ( R2016)  I nf or mat i on Technol ogy- Gener i c 
Cabl i ng f or  Cust omer  Pr emi ses

UNDERWRI TERS LABORATORI ES ( UL)

UL 1666 ( 2007;  Repr i nt  Jun 2012)  Test  f or  Fl ame 
Pr opagat i on Hei ght  of  El ect r i cal  and 
Opt i cal - Fi ber  Cabl es I nst al l ed Ver t i cal l y 
i n Shaf t s

UL 723 ( 2018)  UL St andar d f or  Saf et y Test  f or  
Sur f ace Bur ni ng Char act er i st i cs of  
Bui l di ng Mat er i al s

1. 2   RELATED REQUI REMENTS

Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM and Sect i on 33 82 00 
TELECOMMUNI CATI ONS,  OUTSI DE PLANT ( OSP) ,  appl y t o t hi s sect i on wi t h 
addi t i ons and modi f i cat i ons speci f i ed her ei n.
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1. 3   DEFI NI TI ONS

Unl ess ot her wi se speci f i ed or  i ndi cat ed,  el ect r i cal  and el ect r oni cs t er ms 
used i n t hi s speci f i cat i on shal l  be as def i ned i n JI S X 5150,  JCS 5507,  
JI S C 6820,  JI S C 6850,   and her ei n.

1. 3. 1   Campus Di st r i but or  ( CD)

A di st r i but or  f r om whi ch t he campus backbone cabl i ng emanat es.  
( I nt er nat i onal  expr essi on f or  mai n cr oss- connect  ( MC) . )

1. 3. 2   Bui l di ng Di st r i but or  ( BD)

A di st r i but or  i n whi ch t he bui l di ng backbone cabl es t er mi nat e and at  whi ch 
connect i ons t o t he campus backbone cabl es may be made.   ( I nt er nat i onal  
expr essi on f or  i nt er medi at e cr oss- connect  ( I C) . )

1. 3. 3   Fl oor  Di st r i but or  ( FD)

A di st r i but or  used t o connect  hor i zont al  cabl e and cabl i ng subsyst ems or  
equi pment .   ( I nt er nat i onal  expr essi on f or  hor i zont al  cr oss- connect  ( HC) . )

1. 3. 4   Tel ecommuni cat i ons Room ( TR)

An encl osed space f or  housi ng t el ecommuni cat i ons equi pment ,  cabl e,  
t er mi nat i ons,  and cr oss- connect s.   The r oom i s t he r ecogni zed 
cr oss- connect  bet ween t he backbone cabl e and t he hor i zont al  cabl i ng.

1. 3. 5   Ent r ance Faci l i t y  ( EF)  ( Tel ecommuni cat i ons)

An ent r ance t o t he bui l di ng f or  bot h pr i vat e and publ i c net wor k ser vi ce 
cabl es ( i ncl udi ng wi r el ess)  i ncl udi ng t he ent r ance poi nt  at  t he bui l di ng 
wal l  and cont i nui ng t o t he equi pment  r oom.

1. 3. 6   Equi pment  Room ( ER)  ( Tel ecommuni cat i ons)

An envi r onment al l y cont r ol l ed  cent r al i zed space f or  t el ecommuni cat i ons 
equi pment  t hat  ser ves t he occupant s of  a bui l di ng.   Equi pment  housed 
t her ei n i s consi der ed di st i nct  f r om a t el ecommuni cat i ons r oom because of  
t he nat ur e of  i t s  compl exi t y.

1. 3. 7   Open Cabl e

Cabl i ng t hat  i s not  r un i n a r aceway as def i ned by appl i cabl e codes and 
st andar ds.   Thi s r ef er s t o cabl i ng t hat  i s " open"  t o t he space i n whi ch 
t he cabl e has been i nst al l ed and i s t her ef or e exposed t o t he envi r onment al  
condi t i ons associ at ed wi t h t hat  space.

1. 3. 8   Open Of f i ce

A f l oor  space di v i s i on pr ovi ded by f ur ni t ur e,  moveabl e par t i t i ons,  or  
ot her  means i nst ead of  by bui l di ng wal l s.

1. 3. 9   Pat hway

A physi cal  i nf r ast r uct ur e ut i l i zed f or  t he pl acement  and r out i ng of  
t el ecommuni cat i ons cabl e.
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1. 4   SYSTEM DESCRI PTI ON

The bui l di ng t el ecommuni cat i ons cabl i ng and pat hway syst em shal l  i ncl ude 
per manent l y i nst al l ed backbone and hor i zont al  cabl i ng,  hor i zont al  and 
backbone pat hways,  ser vi ce ent r ance f aci l i t i es,  wor k ar ea pat hways,  
t el ecommuni cat i ons out l et  assembl i es,  condui t ,  r aceway,  and har dwar e f or  
spl i c i ng,  t er mi nat i ng,  and i nt er connect i ng cabl i ng necessar y t o t r anspor t  
t el ephone and dat a ( i ncl udi ng LAN)  bet ween equi pment  i t ems i n a 
bui l di ng.    The hor i zont al  syst em shal l  be wi r ed i n a st ar  t opol ogy f r om 
t he t el ecommuni cat i ons wor k ar ea t o t he f l oor  di st r i but or  or  campus 
di st r i but or  at  t he cent er  or  hub of  t he st ar .   The backbone cabl i ng and 
pat hway syst em i ncl udes i nt r abui l di ng and i nt er bui l di ng i nt er connect i ng 
cabl i ng,  pat hway,  and t er mi nal  har dwar e.   The i nt r abui l di ng backbone 
pr ovi des connect i v i t y f r om t he f l oor  di st r i but or s t o t he bui l di ng 
di st r i but or s or  t o t he campus di st r i but or  and f r om t he bui l di ng 
di st r i but or s t o t he campus di st r i but or  as r equi r ed.   The backbone syst em 
shal l  be wi r ed i n a st ar  t opol ogy wi t h t he campus di st r i but or  at  t he 
cent er  or  hub of  t he st ar . [   The i nt er bui l di ng backbone syst em pr ovi des 
connect i v i t y bet ween t he campus di st r i but or s and i s speci f i ed i n Sect i on 
33 82 00 TELECOMMUNI CATI ONS OUTSI DE PLANT ( OSP) . ]   Pr ovi de 
t el ecommuni cat i ons pat hway syst ems r ef er enced her ei n as speci f i ed i n 
Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM. [   The t el ecommuni cat i ons 
cont r act or  must  coor di nat e wi t h t he NMCI / COSC/ NGEN cont r act or  concer ni ng 
access t o and conf i gur at i on of  t el ecommuni cat i ons spaces.   The 
t el ecommuni cat i ons cont r act or  may be r equi r ed t o coor di nat e wor k ef f or t  
wi t hi n t he t el ecommuni cat i ons spaces wi t h t he NMCI / COSC/ NGEN cont r act or . ]

1. 5   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e [ f or  Cont r act or  Qual i t y 
Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When used,  a desi gnat i on 
f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he 
submi t t al  f or  t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on 
i n t he Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Tel ecommuni cat i ons dr awi ngs;  G[ ,  [ _____] ]

Tel ecommuni cat i ons Space Dr awi ngs;  G[ ,  [ _____] ]

I n addi t i on t o Sect i on 01 33 00 SUBMI TTAL PROCEDURES,  pr ovi de shop 
dr awi ngs i n accor dance wi t h par agr aph SHOP DRAWI NGS.

SD- 03 Pr oduct  Dat a

Tel ecommuni cat i ons cabl i ng ( backbone and hor i zont al ) ;  G[ ,  [ _____] ]

Pat ch panel s;  G[ ,  [ _____] ]

Tel ecommuni cat i ons out l et / connect or  assembl i es;  G[ ,  [ _____] ]

Equi pment  suppor t  f r ame;  G[ ,  [ _____] ]

 [ Connect or  bl ocks;  G[ ,  [ _____] ] ]
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SD- 06 Test  Repor t s

Tel ecommuni cat i ons cabl i ng t est i ng;  

SD- 10 Oper at i on and Mai nt enance Dat a

Tel ecommuni cat i ons cabl i ng and pat hway syst em Dat a Package 5;  

 SD- 11 Cl oseout  Submi t t al s

Recor d Document at i on;

1. 6   QUALI TY ASSURANCE

1. 6. 1   Shop Dr awi ngs

I n except i on t o Sect i on 01 33 00 SUBMI TTAL PROCEDURES,  submi t t ed pl an 
dr awi ngs shal l  be a mi ni mum of  279 by 432 mm i n s i ze usi ng a mi ni mum scal e 
of  one mm per  100 mm[ ,  except  as speci f i ed ot her wi se] .   I ncl ude wi r i ng 
di agr ams and i nst al l at i on det ai l s of  equi pment  i ndi cat i ng pr oposed 
l ocat i on,  l ayout  and ar r angement ,  cont r ol  panel s,  accessor i es,  pi pi ng,  
duct wor k,  and ot her  i t ems t hat  must  be shown t o ensur e a coor di nat ed 
i nst al l at i on.   Wi r i ng di agr ams shal l  i dent i f y c i r cui t  t er mi nal s and 
i ndi cat e t he i nt er nal  wi r i ng f or  each i t em of  equi pment  and t he 
i nt er connect i on bet ween each i t em of  equi pment .   Dr awi ngs shal l  i ndi cat e 
adequat e c l ear ance f or  oper at i on,  mai nt enance,  and r epl acement  of  
oper at i ng equi pment  devi ces.   Submi t t al s shal l  i ncl ude t he namepl at e dat a,  
s i ze,  and capaci t y.   Submi t t al s shal l  al so i ncl ude appl i cabl e f eder al ,  
mi l i t ar y,  i ndust r y,  and t echni cal  soci et y publ i cat i on r ef er ences.

1. 6. 1. 1   Tel ecommuni cat i ons Dr awi ngs

Pr ovi de[  r egi st er ed communi cat i ons di st r i but i on desi gner  ( RCDD)  appr oved, ]  
dr awi ngs i n accor dance wi t h appl i cabl e codes and st andar ds.   The 
i dent i f i er  f or  each t er mi nat i on and cabl e shal l  appear  on t he dr awi ngs.   
Dr awi ngs shal l  depi ct  f i nal  t el ecommuni cat i ons i nst al l ed wi r i ng syst em 
i nf r ast r uct ur e.   The dr awi ngs shoul d pr ovi de det ai l s r equi r ed t o pr ove 
t hat  t he di st r i but i on syst em shal l  pr oper l y suppor t  connect i v i t y f r om t he 
EF t el ecommuni cat i ons and ER t el ecommuni cat i ons,  CD' s[ ,  BD' s] ,  and FD' s t o 
t he t el ecommuni cat i ons wor k ar ea out l et s. [   Pr ovi de a pl ast i c l ami nat ed 
schemat i c of  t he as- i nst al l ed t el ecommuni cat i ons cabl e syst em showi ng 
cabl i ng,  CD' s,  BD' s,  FD' s,  and t he EF and ER f or  t el ecommuni cat i ons keyed 
t o f l oor  pl ans by r oom number .   Mount  t he l ami nat ed schemat i c i n t he EF 
t el ecommuni cat i ons space as di r ect ed by t he Cont r act i ng Of f i cer . ]   The 
f ol l owi ng dr awi ngs shal l  be pr ovi ded as a mi ni mum:

a.   T1 -  Layout  of  compl et e bui l di ng per  f l oor  -  Bui l di ng Ar ea/ Ser vi ng 
Zone Boundar i es,  Backbone Syst ems,  and Hor i zont al  Pat hways.   Layout  of  
compl et e bui l di ng per  f l oor .  The dr awi ng i ndi cat es l ocat i on of  
bui l di ng ar eas,  ser vi ng zones,  ver t i cal  backbone di agr ams,  
t el ecommuni cat i ons r ooms,  access poi nt s,  pat hways,  gr oundi ng syst em,  
and ot her  syst ems t hat  need t o be vi ewed f r om t he compl et e bui l di ng 
per spect i ve.

b.   T2 -  Ser vi ng Zones/ Bui l di ng Ar ea Dr awi ngs -  Dr op Locat i ons and Cabl e 
I dent i f i cat i on ( I D’ S) .   Shows a bui l di ng ar ea or  ser vi ng zone.   These 
dr awi ngs show dr op l ocat i ons,  t el ecommuni cat i ons r ooms,  access poi nt s 
and det ai l  cal l  out s f or  common equi pment  r ooms and ot her  congest ed 
ar eas.
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c.   T4 -  Typi cal  Det ai l  Dr awi ngs -  Facepl at e Label i ng,  Fi r est oppi ng,  
Amer i cans wi t h Di sabi l i t i es Act  ( ADA) ,  Saf et y,  Depar t ment  of  
Tr anspor t at i on ( DOT) .   Det ai l ed dr awi ngs of  symbol s and t ypi cal s such 
as f acepl at e l abel i ng,  f acepl at e t ypes,  f acepl at e popul at i on 
i nst al l at i on pr ocedur es,  det ai l  r acki ng,  and r aceways.

1. 6. 1. 2   Tel ecommuni cat i ons Space Dr awi ngs

Pr ovi de T3 dr awi ngs t hat  i ncl ude t el ecommuni cat i ons r ooms pl an vi ews,  
pat hway l ayout  ( cabl e t r ay,  r acks,  l adder - r acks,  et c. ) ,  
mechani cal / el ect r i cal  l ayout ,  and [ cabi net ] [ ,  r ack] [ ,  backboar d] [  and]  
wal l  el evat i ons.   Dr awi ngs shal l  show l ayout  of  appl i cabl e equi pment  
i ncl udi ng i ncomi ng cabl e st ub or  connect or  bl ocks,  bui l di ng pr ot ect or  
assembl y,  out goi ng cabl e connect or  bl ocks,  pat ch panel s and equi pment  
spaces and cabi net / r acks.   Dr awi ngs shal l  i ncl ude a compl et e l i s t  of  
equi pment  and mat er i al ,  equi pment  r ack det ai l s,  pr oposed l ayout  and 
anchor age of  equi pment  and appur t enances,  and equi pment  r el at i onshi p t o 
ot her  par t s of  t he wor k i ncl udi ng cl ear ance f or  mai nt enance and 
oper at i on.   Dr awi ngs may al so be an enl ar gement  of  a congest ed ar ea of  T1 
or  T2 dr awi ngs.

1. 6. 2   Tel ecommuni cat i ons Qual i f i cat i ons

Wor k under  t hi s sect i on shal l  be per f or med by and t he equi pment  shal l  be 
pr ovi ded by t he appr oved t el ecommuni cat i ons cont r act or  and key per sonnel .   
Qual i f i cat i ons shal l  be pr ovi ded f or :   t he t el ecommuni cat i ons syst em 
cont r act or ,  t he t el ecommuni cat i ons syst em i nst al l er ,  and t he super vi sor  
( i f  di f f er ent  f r om t he i nst al l er ) .   A mi ni mum of  30 days pr i or  t o 
i nst al l at i on,  submi t  document at i on of  t he exper i ence of  t he 
t el ecommuni cat i ons cont r act or  and of  t he key per sonnel .

1. 6. 2. 1   Tel ecommuni cat i ons Cont r act or

The t el ecommuni cat i ons cont r act or  shal l  be a f i r m whi ch i s r egul ar l y and 
pr of essi onal l y engaged i n t he busi ness of  t he appl i cat i ons,  i nst al l at i on,  
and t est i ng of  t he speci f i ed t el ecommuni cat i ons syst ems and equi pment .   
The t el ecommuni cat i ons cont r act or  shal l  demonst r at e exper i ence i n 
pr ovi di ng successf ul  t el ecommuni cat i ons syst ems wi t hi n t he past  3 year s of  
s i mi l ar  scope and si ze.   Submi t  document at i on f or  a mi ni mum of  t hr ee and a 
maxi mum of  f i ve successf ul  t el ecommuni cat i on syst em i nst al l at i ons f or  t he 
t el ecommuni cat i ons cont r act or .

1. 6. 2. 2   Key Per sonnel

Pr ovi de key per sonnel  who ar e r egul ar l y and pr of essi onal l y engaged i n t he 
busi ness of  t he appl i cat i on,  i nst al l at i on and t est i ng of  t he speci f i ed 
t el ecommuni cat i ons syst ems and equi pment .   Ther e may be one key per son or  
mor e key per sons pr oposed f or  t hi s sol i c i t at i on dependi ng upon how many of  
t he key r ol es each has successf ul l y pr ovi ded.   Each of  t he key per sonnel  
shal l  demonst r at e exper i ence i n pr ovi di ng successf ul  t el ecommuni cat i ons 
syst ems wi t hi n t he past  3 year s.

Super vi sor s and i nst al l er s assi gned t o t he i nst al l at i on of  t hi s syst em or  
any of  i t s  component s shal l  be Bui l di ng I ndust r y Consul t i ng Ser vi ces 
I nt er nat i onal  ( BI CSI )  Regi st er ed Cabl i ng I nst al l er s,  Techni c i an Level .   
Submi t  document at i on of  cur r ent  BI CSI  cer t i f i cat i on f or  each of  t he key 
per sonnel .
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I n l i eu of  BI CSI  cer t i f i cat i on,  super vi sor s and i nst al l er s assi gned t o t he 
i nst al l at i on of  t hi s syst em or  any of  i t s  component s shal l  have a mi ni mum 
of  [ 3] [ _____]  year s exper i ence i n t he i nst al l at i on of  t he speci f i ed copper  
and f i ber  opt i c cabl e and component s.   They shal l  have f act or y or  f act or y 
appr oved cer t i f i cat i on f r om each equi pment  manuf act ur er  i ndi cat i ng t hat  
t hey ar e qual i f i ed t o i nst al l  and t est  t he pr ovi ded pr oduct s.   Submi t  
document at i on f or  a mi ni mum of  t hr ee and a maxi mum of  f i ve successf ul  
t el ecommuni cat i on syst em i nst al l at i ons f or  each of  t he key per sonnel .   
Document at i on f or  each key per son shal l  i ncl ude at  l east  t wo successf ul  
syst em i nst al l at i ons pr ovi ded t hat  ar e equi val ent  i n syst em si ze and i n 
const r uct i on compl exi t y t o t he t el ecommuni cat i ons syst em pr oposed f or  t hi s 
sol i c i t at i on.   I ncl ude speci f i c  exper i ence i n i nst al l i ng and t est i ng 
t el ecommuni cat i ons syst ems and pr ovi de t he names and l ocat i ons of  at  l east  
t wo pr oj ect  i nst al l at i ons successf ul l y compl et ed usi ng [ opt i cal  f i ber  and 
] copper  t el ecommuni cat i ons cabl i ng syst ems.   Al l  of  t he exi st i ng 
t el ecommuni cat i ons syst em i nst al l at i ons of f er ed by t he key per sons as 
successf ul  exper i ence shal l  have been i n successf ul  f ul l - t i me ser vi ce f or  
at  l east  18 mont hs pr i or  t o t he i ssuance dat e f or  t hi s sol i c i t at i on.   
Pr ovi de t he name and r ol e of  t he key per son,  t he t i t l e,  l ocat i on,  and 
compl et ed i nst al l at i on dat e of  t he r ef er enced pr oj ect ,  t he r ef er enced 
pr oj ect  owner  poi nt  of  cont act  i nf or mat i on i ncl udi ng name,  or gani zat i on,  
t i t l e,  and t el ephone number ,  and gener al l y,  t he r ef er enced pr oj ect  
descr i pt i on i ncl udi ng syst em si ze and const r uct i on compl exi t y.

I ndi cat e t hat  al l  key per sons ar e cur r ent l y empl oyed by t he 
t el ecommuni cat i ons cont r act or ,  or  have a commi t ment  t o t he 
t el ecommuni cat i ons cont r act or  t o wor k on t hi s pr oj ect .   Al l  key per sons 
shal l  be empl oyed by t he t el ecommuni cat i ons cont r act or  at  t he dat e of  
i ssuance of  t hi s sol i c i t at i on,  or  i f  not ,  have a commi t ment  t o t he 
t el ecommuni cat i ons cont r act or  t o wor k on t hi s pr oj ect  by t he dat e t hat  t he 
bi d was due t o t he Cont r act i ng Of f i cer .

Not e t hat  onl y t he key per sonnel  appr oved by t he Cont r act i ng Of f i cer  i n 
t he successf ul  pr oposal  shal l  do wor k on t hi s sol i c i t at i on' s 
t el ecommuni cat i ons syst em.   Key per sonnel  shal l  f unct i on i n t he same r ol es 
i n t hi s cont r act ,  as t hey f unct i oned i n t he of f er ed successf ul  
exper i ence.   Any subst i t ut i ons f or  t he t el ecommuni cat i ons cont r act or ' s key 
per sonnel  r equi r es appr oval  f r om The Cont r act i ng Of f i cer .

1. 6. 2. 3   Mi ni mum Manuf act ur er  Qual i f i cat i ons

Cabl i ng,  equi pment  and har dwar e manuf act ur er s shal l  have a mi ni mum of  [ 3]  
[ _____]  year s exper i ence i n t he manuf act ur i ng,  assembl y,  and f act or y 
t est i ng of  component s whi ch compl y wi t h JI S X 5150,  JCS 5507 and JI S C 6820
 and JI S C 6850.

1. 6. 3   Test  Pl an

Pr ovi de a compl et e and det ai l ed t est  pl an f or  t he t el ecommuni cat i ons 
cabl i ng syst em i ncl udi ng a compl et e l i s t  of  t est  equi pment  f or  t he 
component s and accessor i es f or  each cabl e t ype speci f i ed,  [ 60] [ _____]  days 
pr i or  t o t he pr oposed t est  dat e.   I ncl ude pr ocedur es f or  cer t i f i cat i on,  
val i dat i on,  and t est i ng.

1. 6. 4   Regul at or y Requi r ement s

I n each of  t he publ i cat i ons r ef er r ed t o her ei n,  consi der  t he advi sor y 
pr ovi s i ons t o be mandat or y,  as t hough t he wor d,  " shal l "  had been 
subst i t ut ed f or  " shoul d"  wher ever  i t  appear s.   I nt er pr et  r ef er ences i n 
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t hese publ i cat i ons t o t he " aut hor i t y havi ng j ur i sdi ct i on, "  or  wor ds of  
s i mi l ar  meani ng,  t o mean t he Cont r act i ng Of f i cer .   Equi pment ,  mat er i al s,  
i nst al l at i on,  and wor kmanshi p shal l  be i n accor dance wi t h t he mandat or y 
and advi sor y pr ovi s i ons of  appl i cabl e codes and st andar ds unl ess mor e 
st r i ngent  r equi r ement s ar e speci f i ed or  i ndi cat ed.

1. 6. 5   St andar d Pr oduct s

Pr ovi de mat er i al s and equi pment  t hat  ar e pr oduct s of  manuf act ur er s 
r egul ar l y engaged i n t he pr oduct i on of  such pr oduct s whi ch ar e of  equal  
mat er i al ,  desi gn and wor kmanshi p.   Pr oduct s shal l  have been i n 
sat i sf act or y commer ci al  or  i ndust r i al  use f or  2 year s pr i or  t o bi d 
openi ng.   The 2- year  per i od shal l  i ncl ude appl i cat i ons of  equi pment  and 
mat er i al s under  s i mi l ar  c i r cumst ances and of  s i mi l ar  s i ze.   The pr oduct  
shal l  have been on sal e on t he commer ci al  mar ket  t hr ough adver t i sement s,  
manuf act ur er s '  cat al ogs,  or  br ochur es dur i ng t he 2- year  per i od.   Wher e t wo 
or  mor e i t ems of  t he same cl ass of  equi pment  ar e r equi r ed,  t hese i t ems 
shal l  be pr oduct s of  a s i ngl e manuf act ur er ;  however ,  t he component  par t s 
of  t he i t em need not  be t he pr oduct s of  t he same manuf act ur er  unl ess 
st at ed i n t hi s sect i on.

1. 6. 5. 1   Al t er nat i ve Qual i f i cat i ons

Pr oduct s havi ng l ess t han a 2- year  f i el d ser vi ce r ecor d wi l l  be accept abl e 
i f  a cer t i f i ed r ecor d of  sat i sf act or y f i el d oper at i on f or  not  l ess t han 
6000 hour s,  excl usi ve of  t he manuf act ur er s '  f act or y or  l abor at or y t est s,  
i s  f ur ni shed.

1. 6. 5. 2   Mat er i al  and Equi pment  Manuf act ur i ng Dat e

Pr oduct s manuf act ur ed mor e t han 1 year  pr i or  t o dat e of  del i ver y t o s i t e 
shal l  not  be used,  unl ess speci f i ed ot her wi se.

1. 7   DELI VERY AND STORAGE

Pr ovi de pr ot ect i on f r om weat her ,  moi st ur e,  ext r eme heat  and col d,  di r t ,  
dust ,  and ot her  cont ami nant s f or  t el ecommuni cat i ons cabl i ng and equi pment  
pl aced i n st or age.

1. 8   ENVI RONMENTAL REQUI REMENTS

Connect i ng har dwar e shal l  be r at ed f or  oper at i on under  ambi ent  condi t i ons 
of  0 t o 60 degr ees C and i n t he r ange of  0 t o 95 per cent  r el at i ve 
humi di t y,  noncondensi ng.

1. 9   WARRANTY

The equi pment  i t ems shal l  be suppor t ed by ser vi ce or gani zat i ons whi ch ar e 
r easonabl y conveni ent  t o t he equi pment  i nst al l at i on i n or der  t o r ender  
sat i sf act or y ser vi ce t o t he equi pment  on a r egul ar  and emer gency basi s 
dur i ng t he war r ant y per i od of  t he cont r act .

1. 10   MAI NTENANCE

1. 10. 1   Oper at i on and Mai nt enance Manual s

Commer ci al  of f  t he shel f  manual s shal l  be f ur ni shed f or  oper at i on,  
i nst al l at i on,  conf i gur at i on,  and mai nt enance of  pr oduct s pr ovi ded as a 
par t  of  t he t el ecommuni cat i ons cabl i ng and pat hway syst em,  Dat a Package 
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5.   Submi t  oper at i ons and mai nt enance dat a i n accor dance wi t h Sect i on 
01 78 23 OPERATI ON AND MAI NTENANCE DATA and as speci f i ed her ei n not  l at er  
t han [ 2]  [ _____]  mont hs pr i or  t o t he dat e of  benef i c i al  occupancy.   I n 
addi t i on t o r equi r ement s of  Dat a Package 5,  i ncl ude t he r equi r ement s of  
par agr aphs TELECOMMUNI CATI ONS DRAWI NGS,  TELECOMMUNI CATI ONS SPACE DRAWI NGS,  
and RECORD DOCUMENTATI ON.   Ensur e t hat  t hese dr awi ngs and document s depi ct  
t he as- bui l t  conf i gur at i on.  

1. 10. 2   Recor d Document at i on

Pr ovi de T5 dr awi ngs i ncl udi ng document at i on on cabl es and t er mi nat i on 
har dwar e.   T5 dr awi ngs shal l  i ncl ude schedul es t o show i nf or mat i on f or  
cut - over s and cabl e pl ant  management ,  pat ch panel  l ayout s and cover  pl at e 
assi gnment s,  cr oss- connect  i nf or mat i on and connect i ng t er mi nal  l ayout  as a 
mi ni mum.   T5 dr awi ngs shal l  be pr ovi ded[  i n har d copy f or mat ] [  on 
el ect r oni c medi a usi ng Wi ndows based comput er  cabl e management  
sof t war e. ] [   A l i censed copy of  t he cabl e management  sof t war e i ncl udi ng 
document at i on,  shal l  be pr ovi ded. ]   Pr ovi de t he f ol l owi ng T5 dr awi ng 
document at i on as a mi ni mum:

a.   Cabl es -  A r ecor d of  i nst al l ed cabl e shal l  be pr ovi ded.   The cabl e 
r ecor ds shal l  [ i ncl ude onl y t he r equi r ed dat a f i el ds] [ i ncl ude t he 
r equi r ed dat a f i el ds f or  each cabl e and compl et e end- t o- end ci r cui t  
r epor t  f or  each compl et e c i r cui t  f r om t he assi gned out l et  t o t he ent r y 
f aci l i t y  ] .   I ncl ude manuf act ur e dat e of  cabl e wi t h submi t t al .

b.   Ter mi nat i on Har dwar e -  A r ecor d of  i nst al l ed pat ch panel s,  
cr oss- connect  poi nt s,  di st r i but i on f r ames,  t er mi nat i ng bl ock 
ar r angement s and t ype,  and out l et s shal l  be pr ovi ded.   Document at i on 
shal l  i ncl ude t he r equi r ed dat a f i el ds[  as a mi ni mum] [  onl y] .

PART 2   PRODUCTS

2. 1   COMPONENTS

Component s shal l  be UL or  t hi r d par t y cer t i f i ed.   Wher e equi pment  or  
mat er i al s ar e speci f i ed t o conf or m t o i ndust r y and t echni cal  soci et y 
r ef er ence st andar ds of  t he or gani zat i ons,  submi t  pr oof  of  such 
compl i ance.   The l abel  or  l i s t i ng by t he speci f i ed or gani zat i on wi l l  be 
accept abl e evi dence of  compl i ance.   I n l i eu of  t he l abel  or  l i s t i ng,  
submi t  a cer t i f i cat e f r om an i ndependent  t est i ng or gani zat i on,  compet ent  
t o per f or m t est i ng,  and appr oved by t he Cont r act i ng Of f i cer .   The 
cer t i f i cat e shal l  st at e t hat  t he i t em has been t est ed i n accor dance wi t h 
t he speci f i ed or gani zat i on' s t est  met hods and t hat  t he i t em compl i es wi t h 
t he speci f i ed or gani zat i on' s r ef er ence st andar d.   Pr ovi de a compl et e 
syst em of  t el ecommuni cat i ons cabl i ng and pat hway component s usi ng st ar  
t opol ogy.   Pr ovi de suppor t  st r uct ur es and pat hways,  compl et e wi t h out l et s,  
cabl es,  connect i ng har dwar e and t el ecommuni cat i ons cabi net s/ r acks.   
Cabl i ng and i nt er connect i ng har dwar e and component s f or  t el ecommuni cat i ons 
syst ems shal l  be l i s t ed or  t hi r d par t y i ndependent  t est i ng l abor at or y 
cer t i f i ed,  and shal l  compl y wi t h appl i cabl e codes and st andar ds and 
conf or m t o t he r equi r ement s speci f i ed her ei n.

2. 2   TELECOMMUNI CATI ONS PATHWAY

Pr ovi de t el ecommuni cat i ons pat hways i n accor dance wi t h JI S X 5150 and as 
speci f i ed i n Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM.   
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2. 3   TELECOMMUNI CATI ONS CABLI NG

Cabl i ng shal l  be l i s t ed f or  t he appl i cat i on and shal l  compl y wi t h 
JI S X 5150,  JCS 5507,  JI S C 6820 and JI S C 6850.   Pr ovi de a l abel i ng 
syst em f or  cabl i ng as r equi r ed.   Shi p cabl e on r eel s or   i n boxes bear i ng 
manuf act ur e dat e f or  f or  unshi el ded t wi st ed pai r  ( UTP)  i n accor dance wi t h 
JCS 5507[  and opt i cal  f i ber  cabl es i n accor dance wi t h JI S C 6870- 2]  f or  
al l  cabl e used on t hi s pr oj ect .   Cabl i ng manuf act ur ed mor e t han 12 mont hs 
pr i or  t o dat e of  i nst al l at i on shal l  not  be used.

[ 2. 3. 1   Backbone Cabl i ng

[ 2. 3. 1. 1   Backbone Copper

Copper  backbone cabl e shal l  be sol i d conduct or ,   0. 2 sqmm,  100 ohm,  [ 100]  
[ _____] - pai r ,  Cat egor y 3,   UTP,  i n accor dance wi t h JCS 5507,  JI S X 5150,
JCS 5507 and JCS 5000 ser i es,  f or med i nt o [ 25] [ 10]  pai r  bi nder  gr oups 
cover ed wi t h a[  gr ay] [  ____]  t her mopl ast i c j acket [  and over al l  met al l i c  
shi el d] .   Cabl e shal l  be i mpr i nt ed wi t h manuf act ur er s name or  i dent i f i er ,  
f l ammabi l i t y  r at i ng,  gauge of  conduct or ,  t r ansmi ssi on per f or mance r at i ng 
( cat egor y desi gnat i on)  at  r egul ar  l engt h mar ki ng i nt er val s i n accor dance 
wi t h JCS 5507.   Pr ovi de pl enum ( CMP) ,  r i ser  ( CMR) ,  or   gener al  pur pose ( CM 
or  CMG) communi cat i ons r at ed cabl i ng as r equi r ed.   Subst i t ut i on of  a hi gher  
r at ed cabl e shal l  be per mi t t ed upon appr oval  pr i or  t o i nst al l at i on.

] [ 2. 3. 1. 2   Backbone Opt i cal  Fi ber

Pr ovi de i n accor dance wi t h JI S C 6870- 2,  JI S C 6820,  JI S C 6850,  UL 1666 
and JI S C 3665- 1- 1.   Cabl e shal l  be i mpr i nt ed wi t h f i ber  count ,  f i ber  t ype 
and aggr egat e l engt h at  r egul ar  i nt er val s not  t o exceed 1 met er .

Pr ovi de t he number  of  st r ands i ndi cat ed,  ( but  not  l ess t han 12 st r ands 
bet ween t he mai n t el ecommuni cat i on r oom and each of  t he ot her  
t el ecommuni cat i on r ooms) ,  of  s i ngl e- mode( OS1) ,  t i ght  buf f er ed f i ber  opt i c 
cabl e.

[ Pr ovi de t i ght  buf f er ed f i ber  opt i c mul t i mode,  [ 50/ 125- um di amet er  l aser  
opt i mi zed( OM3) ] [ 50/ 125- um di amet er ( OM2) ] [ 62. 5/ 125- um di amet er ( OM1) ]  cabl e 
as i ndi cat ed. ]

Pr ovi de pl enum ( OFNP) ,  r i ser  ( OFNR) ,  or  gener al  pur pose ( OFN or  OFNG)  
r at ed non- conduct i ve,  f i ber  opt i c cabl e as r equi r ed per  appl i cat i on.   
Subst i t ut i on of  a hi gher  r at ed cabl e shal l  be per mi t t ed.  The cabl e cor dage 
j acket ,  f i ber ,  uni t ,  and gr oup col or  shal l  be i n accor dance wi t h JI S X 5150.

 Pr ovi de pl enum ( OFNP)  r i ser  ( OFNR)  ,  or  gener al  pur pose ( OFN or  OFNG)  
r at ed non- conduct i ve,  f i ber  opt i c cabl e as r equi r ed per  appl i cat i on.     
Subst i t ut i on of  a hi gher  r at ed cabl e shal l  be per mi t t ed .   The cabl e 
cor dage j acket ,  f i ber ,  uni t ,  and gr oup col or  shal l  be i n accor dance wi t h 
JI S X 5150.

] ] 2. 3. 2   Hor i zont al  Cabl i ng

Pr ovi de hor i zont al  cabl e  and per f or mance char act er i st i cs i n accor dance 
wi t h JI S X 5150.
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2. 3. 2. 1   Hor i zont al  Copper
 

Pr ovi de hor i zont al  copper  cabl e,  UTP,  100 ohm i n accor dance wi t h JCS 5507,  
and JI S X 5150.   Pr ovi de f our  each i ndi v i dual l y t wi st ed pai r ,  mi ni mum si ze 
0. 2 sqmm conduct or s,  Cat egor y 6,  wi t h a[  bl ue] [  ____]  t her mopl ast i c 
j acket .   Cabl e shal l  be i mpr i nt ed wi t h manuf act ur er s name or  i dent i f i er ,  
f l ammabi l i t y  r at i ng,  gauge of  conduct or ,  t r ansmi ssi on per f or mance r at i ng 
( cat egor y desi gnat i on)  and l engt h mar ki ng at  r egul ar  i nt er val s i n 
accor dance wi t h JCS 5507.   Pr ovi de pl enum ( CMP) ,  r i ser  ( CMR) ,  or  gener al  
pur pose ( CM or  CMG)  communi cat i ons r at ed cabl i ng as r equi r ed per  
appl i cat i on.   Subst i t ut i on of  a hi gher  r at ed cabl e shal l  be per mi t t ed .  
Cabl es i nst al l ed i n condui t  wi t hi n and under  s l abs shal l  be l i s t ed and 
l abel ed f or  wet  l ocat i ons.    [ Pr ovi de r esi dent i al  Cat egor y 6 cabl i ng as 
r equi r ed. ]

[ 2. 3. 2. 2   Hor i zont al  Opt i cal  Fi ber

Pr ovi de opt i cal  f i ber  hor i zont al  cabl e i n accor dance wi t h JI S C 6870- 2 and 
JI S C 6820 and JI S C 6850.   Cabl e shal l  be t i ght  buf f er ed,  [ mul t i mode,  
50/ 125- um di amet er  l aser  opt i mi zed,  OM3] [ ,  ] [ mul t i mode,  50/ 125- um 
di amet er ,  OM2] [ mul t i mode,  62. 5. 125- um di amet er ,  OM1] [ s i ngl e- mode,  8/ 125- um 
di amet er ,  OS1] .   Cabl e shal l  be i mpr i nt ed wi t h manuf act ur er ,  f l ammabi l i t y  
r at i ng and f i ber  count  at  r egul ar  i nt er val s not  t o exceed 1 met er .   

Pr ovi de pl enum ( OFNP) ,  r i ser  ( OFNR) ,  or  gener al  pur pose ( OFN or  OFNG)  
r at ed non- conduct i ve,  f i ber  opt i c cabl e as r equi r ed per  appl i cat i on.   
Subst i t ut i on of  a hi gher  r at ed cabl e shal l  be per mi t t ed.  Cabl es i nst al l ed 
i n condui t  wi t hi n and under  s l abs be l i s t ed and l abel ed f or  wet  
l ocat i ons.   The cabl e j acket  shal l  be of  s i ngl e j acket  const r uct i on  wi t h 
col or  codi ng of  cor dage j acket ,  f i ber ,  uni t ,  and gr oup i n accor dance wi t h 
JI S X 5150.

 
] [ 2. 3. 3   Wor k Ar ea Cabl i ng

2. 3. 3. 1   Wor k Ar ea Copper

Pr ovi de wor k ar ea copper  cabl e i n accor dance wi t h JCS 5507,  wi t h a[  
bl ue, ] [  ____]  t her mopl ast i c j acket .

[ 2. 3. 3. 2   Wor k Ar ea Opt i cal  Fi ber

Pr ovi de opt i cal  wor k ar ea cabl e i n accor dance wi t h JI S C 6820 and 
JI S C 6850.

] ] 2. 4   TELECOMMUNI CATI ONS SPACES
 

Pr ovi de connect i ng har dwar e and t er mi nat i on equi pment  i n t he 
t el ecommuni cat i ons ent r ance f aci l i t y [  and t el ecommuni cat i on equi pment  
r oom[ s] ]  t o f aci l i t at e i nst al l at i on as shown on desi gn dr awi ngs f or  
t er mi nat i ng and cr oss- connect i ng per manent  cabl i ng.   Pr ovi de 
t el ecommuni cat i ons i nt er connect i ng har dwar e col or  codi ng i n accor dance 
wi t h [ base] [ f aci l i t y ]  st andar ds.

2. 4. 1   Backboar ds

Pr ovi de voi d- f r ee,  i nt er i or  gr ade A- C pl ywood 19 mm t hi ck[ 1200 by 2400 mm]  
[ as i ndi cat ed] .   Backboar ds shal l  be f i r e r at ed by manuf act ur i ng pr ocess.   
Fi r e st amp shal l  be c l ear l y v i s i bl e. [   Pai nt  appl i ed over  f i r e r et ar dant  
backboar d shal l  be UL 723 and JI S C 60364- 4- 42 f i r e r et ar dant  pai nt .   

SECTI ON 27 10 00  Page 11



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

Pr ovi de l abel  i ncl udi ng pai nt  manuf act ur er ,  dat e pai nt ed,  UL l i s t i ng and 
name of  I nst al l er .   When pai nt ed,  pai nt  l abel  and f i r e st amp shal l  be 
c l ear l y v i s i bl e. ]   Backboar ds shal l  be pr ovi ded on a mi ni mum of  t wo 
adj acent  wal l s i n t he t el ecommuni cat i on spaces.

[ 2. 4. 2   Equi pment  Suppor t  Fr ame

Pr ovi de i n accor dance wi t h JI S C 6011- 1 and JI S C 6012- 3- 100.

[ a.   Br acket ,  wal l  mount ed,  8 gauge al umi num.   Pr ovi de hi nged br acket  
compat i bl e wi t h [ 482. 6 mm] [ 584 mm]  panel  mount i ng.

] [ b.   Racks,  f l oor  mount ed modul ar  t ype,  [ 16 gauge st eel ] [  or  ] [ 11 gauge 
al umi num]  const r uct i on,  mi ni mum,  t r eat ed t o r esi st  cor r osi on.   Pr ovi de 
r ack wi t h ver t i cal  and hor i zont al  cabl e management  channel s,  t op and 
bot t om cabl e t r oughs,  gr oundi ng l ug[  and a sur ge pr ot ect ed power  st r i p 
wi t h 6 dupl ex 20 amp r ecept acl es] .   Rack shal l  be compat i bl e wi t h[  
482. 6 mm] [  584 mm]  panel  mount i ng.

] [ c.   Cabi net s,  f r eest andi ng modul ar  t ype,  [ 16 gauge st eel ] [  or  ] [ 11 gauge 
al umi num]  const r uct i on ,  mi ni mum,  t r eat ed t o r esi st  cor r osi on.   
Cabi net  shal l  have r emovabl e and l ockabl e s i de panel s,  f r ont  and r ear  
door s,  and have adj ust abl e f eet  f or  l evel i ng.   Cabi net  shal l  be vent ed 
i n t he r oof  and r ear  door .   Cabi net  shal l  have cabl e access i n t he 
r oof  and base and be compat i bl e wi t h[  482. 6 mm] [  584 mm]  panel  
mount i ng.   Pr ovi de cabi net  wi t h gr oundi ng bar [ , ] [  [ r ack] [ r oof ]  mount ed 
15 cu.  m f an wi t h f i l t er  ] [  and] [  a sur ge pr ot ect ed power  st r i p wi t h 6 
dupl ex 20 amp r ecept acl es] . [   Al l  cabi net s shal l  be keyed al i ke. ]

] [ d.   Cabi net s,  wal l - mount ed modul ar  t ype,  [ 16 gauge st eel ] [  or  ] [ 11 gauge 
al umi num]  const r uct i on ,  mi ni mum,  t r eat ed t o r esi st  cor r osi on.   
Cabi net  shal l  have have l ockabl e f r ont [  and r ear ]  door [ s] ,  l ouver ed 
si de panel s, [  7 cu.  m  [ r oof ] [ r ack]  mount ed f an,   ]  gr ound l ug,  and 
t op and bot t om cabl e access.   Cabi net  shal l  be compat i bl e wi t h[  482. 6 
mm] [  584 mm]  panel  mount i ng. [   Al l  cabi net s shal l  be keyed al i ke. ] [   A 
[ dupl ex AC out l et ] [ sur ge pr ot ect ed power  st r i p wi t h 6 dupl ex 20 amp 
r ecept acl es]  shal l  be pr ovi ded wi t hi n t he cabi net . ]

] ] [ 2. 4. 3   Connect or  Bl ocks

Pr ovi de i nsul at i on di spl acement  connect or  ( I DC)  Type 110 f or  Cat egor y 6 
syst ems.   Pr ovi de bl ocks f or  t he number  of  hor i zont al  and backbone cabl es 
t er mi nat ed on t he bl ock pl us 25 per cent  spar e.

] [ 2. 4. 4   Cabl e Gui des

Pr ovi de cabl e gui des speci f i cal l y manuf act ur ed f or  t he pur pose of  r out i ng 
cabl es,  wi r es and pat ch cor ds hor i zont al l y and ver t i cal l y on[  [ 482. 6] [ 584]  
mm equi pment [  r acks] [  cabi net s] ] [  and ] [  t el ecommuni cat i ons backboar ds] .   
Cabl e gui des of  r i ng or  br acket  t ype devi ces[  mount ed on [ r ack] [ cabi net ]  
panel s] [ backboar d]  f or  hor i zont al  cabl e management  and i ndi v i dual l y 
mount ed f or  ver t i cal  cabl e management .   Mount  cabl e gui des wi t h scr ews, [  
and ] [  or  ] nut s and l ockwasher s.

] [ 2. 4. 5   Pat ch Panel s

Pr ovi de por t s f or  t he number  of  hor i zont al  and backbone cabl es t er mi nat ed 
on t he panel  pl us [ 25] [ _____]  per cent  spar e.   Pr ovi de pr e- connect or i zed 
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[ opt i cal  f i ber ] [  and ] [ copper ]  pat ch cor ds f or  pat ch panel s.   Pr ovi de 
pat ch cor ds,  as compl et e assembl i es,  wi t h mat chi ng connect or s as 
speci f i ed. [   Pr ovi de f i ber  opt i c pat ch cabl es wi t h cr ossover  or i ent at i on 
i n accor dance wi t h JI S C 6820 and JI S C 6850] .   Pat ch cor ds shal l  meet  
mi ni mum per f or mance r equi r ement s speci f i ed i n JI S X 5150,  JCS 5507 [  and 
JI S C 6820 and JI S C 6850]  f or  cabl es,  cabl e l engt h and har dwar e speci f i ed.

2. 4. 5. 1   Modul ar  t o 110 Bl ock Pat ch Panel

Pr ovi de i n accor dance wi t h JI S X 5150 and JCS 5507.   Panel s shal l  be t hi r d 
par t y ver i f i ed[  and shal l  compl y wi t h EI A/ TI ACat egor y 6  r equi r ement s] .   
Panel  shal l  be const r uct ed of  2. 2 mm mi ni mum al umi num and shal l  be 
[ cabi net ] [ r ack] [ wal l ]  mount ed and compat i bl e wi t h JI S C 6012- 3- 100 [  482. 6 
mm] [  584 mm]  equi pment [  cabi net ] [  r ack] .   Panel  shal l  pr ovi de [ 48] [ _____]  
non- keyed,  8- pi n modul ar  por t s,  wi r ed t o [ T568A] [ T568B] .   Pat ch panel s 
shal l  t er mi nat e t he bui l di ng cabl i ng on Type 110 I DCs and shal l  ut i l i ze a 
pr i nt ed ci r cui t  boar d i nt er f ace.   The r ear  of  each panel  shal l  have 
i ncomi ng cabl e st r ai n- r el i ef  and r out i ng gui des.   Panel s shal l  have each 
por t  f act or y number ed and be equi pped wi t h l ami nat ed pl ast i c namepl at es 
above each por t .

[ 2. 4. 5. 2   Fi ber  Opt i c Pat ch Panel

Pr ovi de panel  f or  mai nt enance and cr oss- connect i ng of  opt i cal  f i ber  
cabl es.   Panel  shal l  be const r uct ed of [  [ 16] [ 18]  gauge st eel ] [  or ] [  11 
gauge al umi num]  mi ni mum and shal l  be [ cabi net ] [ r ack] [ wal l ]  mount ed and 
compat i bl e wi t h a JI S C 6012- 3- 100[  482. 6 mm] [  584 mm]  equi pment  r ack.   
Each panel  shal l  pr ovi de [ 12] [ _____]  [ mul t i mode] [ s i ngl e- mode]  adapt er s as 
[  dupl ex LC i n accor dance wi t h JI S C 5964- 20 wi t h z i r coni a cer ami c 
al i gnment  s l eeves, ]  [ dupl ex SC i n accor dance wi t h JI S C 5964- 4 and 
JI S C 5964- 4- 100 wi t h z i r coni a cer ami c] [ MT- RJ i n accor dance wi t h 
JI S C 5964- 18 wi t h t her mopl ast i c] [ ST i n accor dance wi t h  wi t h met al l i c ]  
al i gnment  s l eeves.   Pr ovi de dust  cover  f or  unused adapt er s.   The r ear  of  
each panel  shal l  have a cabl e management  t r ay a mi ni mum of  203 mm deep 
wi t h r emovabl e cover ,  i ncomi ng cabl e st r ai n- r el i ef  and r out i ng gui des.   
Panel s shal l  have each adapt er  f act or y number ed and be equi pped wi t h 
l ami nat ed pl ast i c namepl at es above each adapt er .

] ] [ 2. 4. 6   Opt i cal  Fi ber  Di st r i but i on Panel  

[ Cabi net ] [ Rack] [ Wal l ]  mount ed opt i cal  f i ber  di st r i but i on panel  ( OFDP)  
shal l  be const r uct ed i n accor dance wi t h JI S C 6012- 3- 100 ut i l i z i ng[  
[ 16] [ 18]  gauge st eel ] [  or ] [  11 gauge al umi num]  mi ni mum.   Panel  shal l  be 
di v i ded i nt o t wo sect i ons,  di st r i but i on and user .   Di st r i but i on sect i on 
shal l  have st r ai n r el i ef ,  r out i ng gui des,  spl i ce t r ay and shal l  be 
l ockabl e,  user  sect i on shal l  have a cover  f or  pat ch cor d pr ot ect i on.   Each 
panel  shal l  pr ovi de[  [ 12] [ _____]  mul t i mode] [  and] [  [ 12] [ _____]  
s i ngl e- mode]  pi gt ai l s and adapt er s.   Pr ovi de adapt er s as [  dupl ex LC wi t h 
z i r coni a cer ami c]  [  dupl ex SC wi t h z i r coni a cer ami c] [  MT- RJ wi t h 
t her mopl ast i c] [  ST wi t h met al l i c ]  al i gnment  s l eeves.   Pr ovi de dust  cover s 
f or  adapt er s.   Pr ovi de pat ch cor ds as speci f i ed i n t he par agr aph PATCH 
PANELS.

] 2. 5   TELECOMMUNI CATI ONS OUTLET/ CONNECTOR ASSEMBLI ES

2. 5. 1   Out l et / Connect or  Copper

Out l et / connect or s shal l  compl y wi t h JI S X 5150 and JCS 5507.   UTP 
out l et / connect or s shal l  be JI S X 5150 l i s t ed,  non- keyed,  8- pi n modul ar ,  
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const r uct ed of  hi gh i mpact  r at ed t her mopl ast i c housi ng and shal l  be t hi r d 
par t y ver i f i ed[  and shal l  compl y wi t h JCS 5507 Cat egor y 6 r equi r ement s. ]   
Out l et / connect or s pr ovi ded f or  UTP cabl i ng shal l  meet  or  exceed t he 
r equi r ement s f or  t he cabl e pr ovi ded.   Out l et / connect or s shal l  be 
t er mi nat ed usi ng a Type 110 I DC PC boar d connect or ,  col or - coded f or  bot h 
T568A and T568B wi r i ng.   Each out l et / connect or  shal l  be wi r ed [ T568A] [  or  
] [ T568B] [ as i ndi cat ed] .   UTP out l et / connect or s shal l  compl y wi t h JCS 5507 
f or  [ 200]  [ _____]  mat i ng cycl es. [   UTP out l et / connect or s i nst al l ed i n 
out door  or  mar i ne envi r onment s shal l  be j el l - f i l l ed t ype cont ai ni ng an 
ant i - cor r osi ve,  memor y r et ai ni ng compound. ]

2. 5. 2   Opt i cal  Fi ber  Adapt er s( Coupl er s)

Pr ovi de opt i cal  f i ber  adapt er s sui t abl e f or [  dupl ex LC i n accor dance wi t h 
JI S C 5964- 20 wi t h z i r coni a cer ami c al i gnment  s l eeves, ] [  dupl ex SC i n 
Accor dance wi t h JI S C 5964- 4 and JI S C 5964- 4- 100 wi t h z i r coni a cer ami c 
al i gnment  s l eeves, ]  [  MT- RJ i n accor dance wi t h JI S C 5964- 18 wi t h 
t her mopl ast i c al i gnment  s l eeves, ] [  and] [  ST  wi t h met al l i c  al i gnment  
s l eeves]  as i ndi cat ed.   Pr ovi de dust  cover  f or  adapt er s.   Opt i cal  f i ber  
adapt er s shal l  compl y wi t h JI S C 61300- 2- 2 f or  [ 500] [ _____]  mat i ng cycl es.

2. 5. 3   Opt i cal  Fi ber  Connect or s 

Pr ovi de i n accor dance wi t h JI S C 61300- 2- 2. [   Opt i cal  f i ber  connect or s 
shal l  be[  dupl ex LC i n accor dance wi t h JI S C 5964- 20 wi t h z i r coni a cer ami c 
al i gnment  s l eeves, ]  [  dupl ex SC i n accor dance wi t h JI S C 5964- 4 and 
JI S C 5964- 4- 100 wi t h z i r coni a cer ami c] [  MT- RJ i n accor dance wi t h 
JI S C 5964- 18 wi t h t her mopl ast i c] [  ST i n accor dance wi t h  wi t h met al l i c ]  
f er r ul e,  epoxyl ess[  cr i mp st y l e]  compat i bl e wi t h[  [ 62. 5/ 125] [ 50/ 125]  
mul t i mode] [ 8/ 125 si ngl e- mode]  f i ber .   The connect or s shal l  pr ovi de a 
maxi mum at t enuat i on of  0. 3 dB at [  850] [  1300] [  1310] [  1550]  nm wi t h l ess 
t han a 0. 2 dB change af t er  500 mat i ng cycl es. ]

2. 5. 4   Cover  Pl at es

Tel ecommuni cat i ons cover  pl at es shal l  compl y wi t h JI S C 8435,  and 
JI S X 5150,  [ JCS 5507] ,  [ JI S C 6820 and JI S C 6850] ;  [ f l ush] [  or  
] [ over si zed]  desi gn const r uct ed of  [ hi gh i mpact  t her mopl ast i c mat er i al  
[ [ i vor y] [ whi t e] [ br own]  i n col or ] [ t o mat ch col or  of  r ecept acl e/ swi t ch cover  
pl at es speci f i ed i n Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM] ] [ 302 
st ai nl ess mat er i al ] [  or  ] [ br ass mat er i al ] .   Pr ovi de l abel i ng i n accor dance 
wi t h t he par agr aph LABELI NG i n t hi s sect i on.

[ 2. 6   MULTI - USER TELECOMMUNI CATI ONS OUTLET ASSEMBLY ( MUTOA)

Pr ovi de MUTOA( s)  i n accor dance wi t h JI S X 5150.

] [ 2. 7   TERMI NAL CABI NETS

Const r uct  of  z i nc- coat ed sheet  st eel , [  915 by 610 by 150 mm deep] [ as 
i ndi cat ed] .   Tr i m shal l  be f i t t ed wi t h hi nged door  and l ocki ng l at ch.   
Door s shal l  be maxi mum si ze openi ngs t o box i nt er i or s.   Boxes shal l  be 
pr ovi ded wi t h 16 mm backboar d wi t h t wo- coat  var ni sh f i ni sh.   Mat ch t r i m,  
har dwar e,  door s,  and f i ni shes wi t h panel boar ds.   Pr ovi de l abel  and 
i dent i f i cat i on syst ems f or  t el ecommuni cat i ons wi r i ng and component s.

] 2. 8   GROUNDI NG AND BONDI NG PRODUCTS
 

Pr ovi de i n accor dance wi t h JI S C 60364- 5- 54.   Component s shal l  be 
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i dent i f i ed as r equi r ed by appl i cabl e codes and st andar ds.   Pr ovi de gr ound 
r ods,  bondi ng conduct or s,  and gr oundi ng busbar s  as speci f i ed i n Sect i on 
26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM.

2. 9   FI RESTOPPI NG MATERI AL

Pr ovi de as speci f i ed i n Sect i on 07 84 00 FI RESTOPPI NG.

2. 10   MANUFACTURER' S NAMEPLATE

Each i t em of  equi pment  shal l  have a namepl at e bear i ng t he manuf act ur er ' s 
name,  addr ess,  model  number ,  and ser i al  number  secur el y af f i xed i n a 
conspi cuous pl ace;  t he namepl at e of  t he di st r i but i ng agent  wi l l  not  be 
accept abl e.

2. 11   FI ELD FABRI CATED NAMEPLATES

JI S K 6911.   Pr ovi de l ami nat ed pl ast i c namepl at es f or  each equi pment  
encl osur e,  r el ay,  swi t ch,  and devi ce;  as speci f i ed or  as i ndi cat ed on t he 
dr awi ngs.   Each namepl at e i nscr i pt i on shal l  i dent i f y t he f unct i on and,  
when appl i cabl e,  t he posi t i on.   Namepl at es shal l  be mel ami ne pl ast i c,  3 mm 
 t hi ck,  whi t e wi t h [ bl ack]  [ _____]  cent er  cor e.   Sur f ace shal l  be mat t e 
f i ni sh.   Cor ner s shal l  be squar e.   Accur at el y al i gn l et t er i ng and engr ave 
i nt o t he cor e.   Mi ni mum si ze of  namepl at es shal l  be 25 by 65 mm .   
Let t er i ng shal l  be a mi ni mum of  6. 35 mm hi gh nor mal  bl ock st y l e.

2. 12   TESTS,  I NSPECTI ONS,  AND VERI FI CATI ONS

2. 12. 1   Fact or y Reel  Test s

Pr ovi de document at i on of  t he t est i ng and ver i f i cat i on act i ons t aken by 
manuf act ur er  t o conf i r m compl i ance wi t h JI S X 5150,  JCS 5507,  JI S C 6820 
and JI S C 6850[ ,  JI S C 6185- 2 f or  s i ngl e mode opt i cal  f i ber  ] [ ,  and 
JI S C 6185- 3 f or  mul t i mode opt i cal  f i ber ]  cabl es.

PART 3   EXECUTI ON

3. 1   I NSTALLATI ON

I nst al l  t el ecommuni cat i ons cabl i ng and pat hway syst ems,  i ncl udi ng t he 
hor i zont al  and backbone cabl e,  pat hway syst ems,  t el ecommuni cat i ons 
out l et / connect or  assembl i es,  and associ at ed har dwar e i n accor dance wi t h 
JI S X 5150,  JCS 5507,  [ JI S C 6820 and JI S C 6850,  ] ,   and UL st andar ds as 
appl i cabl e.   Pr ovi de cabl i ng i n a st ar  t opol ogy net wor k. [   Pr ovi de 
r esi dent i al  cabl i ng  i n a st ar  wi r i ng ar chi t ect ur e f r om t he di st r i but i on 
devi ce as r equi r ed. ]   Pat hways and out l et  boxes shal l  be i nst al l ed as 
speci f i ed i n Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM.   I nst al l  
t el ecommuni cat i ons cabl i ng wi t h copper  medi a i n accor dance wi t h t he 
f ol l owi ng cr i t er i a t o avoi d pot ent i al  el ect r omagnet i c i nt er f er ence bet ween 
power  and t el ecommuni cat i ons equi pment .   The i nt er f er ence cei l i ng shal l  
not  exceed 3. 0 vol t s per  met er  measur ed over  t he usabl e bandwi dt h of  t he 
t el ecommuni cat i ons cabl i ng. [   Cabl i ng shal l  be r un wi t h hor i zont al  and 
ver t i cal  cabl e gui des i n t el ecommuni cat i ons spaces wi t h t er mi nat i ng 
har dwar e and i nt er connect i on equi pment . ]

3. 1. 1   Cabl i ng

I nst al l  [ UTP, ] [  and] [  opt i cal  f i ber ]  t el ecommuni cat i ons cabl i ng syst em as 
det ai l ed i n JI S X 5150,  [ JCS 5507,  ]  [ JI S C 6820 and JI S C 6850,  Appendi x 
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A] [  and appl i cabl e codes and st andar ds f or  r esi dent i al  cabl i ng] .   Scr ew 
t er mi nal s shal l  not  be used except  wher e speci f i cal l y i ndi cat ed on pl ans.   
Use an appr oved i nsul at i on di spl acement  connect i on ( I DC)  t ool  k i t  f or  
copper  cabl e t er mi nat i ons.   Do not  exceed manuf act ur er s '  cabl e pul l  
t ensi ons f or  copper  and opt i cal  f i ber  cabl es.   Pr ovi de a devi ce t o moni t or  
cabl e pul l  t ensi ons.   Do not  exceed 110 N pul l  t ensi on f or  f our  pai r  
copper  cabl es.   Do not  chaf e or  damage out er  j acket  mat er i al s.   Use onl y 
l ubr i cant s appr oved by cabl e manuf act ur er .   Do not  over  c i nch cabl es,  or  
cr ush cabl es wi t h st apl es.   For  UTP cabl e,  bend r adi i  shal l  not  be l ess 
t han f our  t i mes t he cabl e di amet er .   Cabl es shal l  be t er mi nat ed;  no cabl e 
shal l  cont ai n unt er mi nat ed el ement s.   Cabl es shal l  not  be spl i ced.   Label  
cabl i ng i n accor dance wi t h par agr aph LABELI NG i n t hi s sect i on.

[ 3. 1. 1. 1   Open Cabl e

Use onl y wher e speci f i cal l y i ndi cat ed on pl ans f or  use i n cabl e t r ays,  or  
bel ow r ai sed f l oor s.   I nst al l  i n accor dance wi t hJI S X 5150,  JCS 5507 [  
[ and ] JI S C 6820 and JI S C 6850,  Appendi x A] .   Do not  exceed cabl e pul l  
t ensi ons r ecommended by t he manuf act ur er . [   Copper  cabl e not  i n a wi r eway 
or  pat hway shal l  be suspended a mi ni mum of  [ 200] [ _____]  mm above cei l i ngs 
by cabl e suppor t s no gr eat er  t han [ 1. 5] [ _____]  m apar t .   Cabl e shal l  not  
be r un t hr ough st r uct ur al  member s or  i n cont act  wi t h pi pes,  duct s,  or  
ot her  pot ent i al l y  damagi ng i t ems.   Pl acement  of  cabl e par al l el  t o power  
conduct or s shal l  be avoi ded,  i f  possi bl e;  a mi ni mum separ at i on of  300 mm 
shal l  be mai nt ai ned when such pl acement  cannot  be avoi ded. ]

Pl enum cabl e shal l  be used wher e open cabl es ar e r out ed t hr ough pl enum 
ar eas.   Cabl e r out ed exposed under  r ai sed f l oor s shal l  be pl enum r at ed.   
Pl enum cabl es shal l  compl y wi t h f l ammabi l i t y  pl enum r equi r ement s per  
appl i cabl e codes and st andar ds.   I nst al l  cabl i ng af t er  t he f l oor i ng syst em 
has been i nst al l ed i n r ai sed f l oor  ar eas. [   Cabl e [ 1. 8] [ _____]  met er s l ong 
shal l  be neat l y coi l ed not  l ess t han [ 300] [ _____]  mm i n di amet er  bel ow 
each f eed poi nt  i n r ai sed f l oor  ar eas. ]

] 3. 1. 1. 2   Backbone Cabl e

a.   Copper  Backbone Cabl e.   I nst al l  i nt r abui l di ng backbone copper  cabl e,  
i n i ndi cat ed pat hways,   bet ween t he campus di st r i but or ,  l ocat ed i n t he 
t el ecommuni cat i ons ent r ance f aci l i t y  or  r oom,  t he bui l di ng 
di st r i but or s and t he f l oor  di st r i but or s l ocat ed i n t el ecommuni cat i ons 
r ooms and t el ecommuni cat i ons equi pment  r ooms as i ndi cat ed on dr awi ngs.

b.   Opt i cal  f i ber  Backbone Cabl e.   I nst al l  i nt r abui l di ng backbone opt i cal  
f i ber  i n i ndi cat ed pat hways.   Do not  exceed manuf act ur er ' s r ecommended 
bendi ng r adi i  and pul l  t ensi on.   Pr epar e cabl e f or  pul l i ng by cut t i ng 
out er  j acket  250 mm l eavi ng st r engt h member s exposed f or  appr oxi mat el y 
250 mm.   Twi st  st r engt h member s t oget her  and at t ach t o pul l i ng eye.   
Ver t i cal  cabl e suppor t  i nt er val s shal l  be i n accor dance wi t h 
manuf act ur er ' s r ecommendat i ons.

3. 1. 1. 3   Hor i zont al  Cabl i ng

I nst al l  hor i zont al  cabl i ng as i ndi cat ed on dr awi ngs  Do not  unt wi st  
Cat egor y 6 UTP cabl es mor e t han 12 mm f r om t he poi nt  of  t er mi nat i on t o 
mai nt ai n cabl e geomet r y.   Pr ovi de sl ack cabl e i n t he f or m of  a f i gur e 
ei ght  ( not  a ser vi ce l oop)  on each end of  t he cabl e,  3 m i n t he 
t el ecommuni cat i ons r oom,  and 304 mm i n t he wor k ar ea out l et .
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3. 1. 2   Pat hway I nst al l at i ons

Pr ovi de i n accor dance wi t h JI S X 5150.   Pr ovi de bui l di ng pat hway as 
speci f i ed i n Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM.

[ 3. 1. 3   Ser vi ce Ent r ance Condui t ,  Over head

Pr ovi de ser vi ce ent r ance over head as speci f i ed i n Sect i on 26 20 00 
I NTERI OR DI STRI BUTI ON SYSTEMS.

] [ 3. 1. 4   Ser vi ce Ent r ance Condui t ,  Under gr ound

Pr ovi de ser vi ce ent r ance under gr ound as speci f i ed i n Sect i on 26 20 00 
I NTERI OR DI STRI BUTI ON SYSTEM.

] 3. 1. 5   Cabl e Tr ay I nst al l at i on

I nst al l  cabl e t r ay as speci f i ed i n Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON 
SYSTEM.   Onl y [ CMP]  [ and]  [ OFNP]  t ype cabl e shal l  be i nst al l ed i n a pl enum.

3. 1. 6   Wor k Ar ea Out l et s

3. 1. 6. 1   Ter mi nat i ons

Ter mi nat e UTP cabl e i n accor dance wi t h JI S X 5150,  JCS 5507 and wi r i ng 
conf i gur at i on as speci f i ed. [ Ter mi nat e f i ber  opt i c cabl es i n accor dance 
wi t h JI S C 6820 and JI S C 6850]

3. 1. 6. 2   Cover  Pl at es

As a mi ni mum,  each out l et / connect or  shal l  be l abel ed as t o i t s f unct i on 
and a uni que number  t o i dent i f y cabl e l i nk i n accor dance wi t h t he 
par agr aph LABELI NG i n t hi s sect i on.

3. 1. 6. 3   Cabl es

Unshi el ded t wi st ed pai r  and f i ber  opt i c cabl es shal l  have a mi ni mum of  304 
mm of  s l ack cabl e l oosel y coi l ed i nt o t he t el ecommuni cat i ons out l et  
boxes.   Mi ni mum manuf act ur er ' s bend r adi us f or  each t ype of  cabl e shal l  
not  be exceeded.

3. 1. 6. 4   Pul l  Cor ds

Pul l  cor ds shal l  be i nst al l ed i n condui t  ser vi ng t el ecommuni cat i ons 
out l et s t hat  do not  have cabl e i nst al l ed.

[ 3. 1. 6. 5   Mul t i - User  Tel ecommuni cat i ons Out l et  Assembl y ( MUTOA)

Run hor i zont al  cabl e i n t he cei l i ng or  under neat h t he f l oor  and t er mi nat e 
each cabl e on a MUTOA i n each i ndi v i dual  zone.   MUTOAs shal l  not  be 
l ocat ed i n cei l i ng spaces,  or  any obst r uct ed ar ea.   MUTOAs shal l  not  be 
i nst al l ed i n f ur ni t ur e unl ess t hat  uni t  of  f ur ni t ur e i s per manent l y 
secur ed t o t he bui l di ng st r uct ur e.   MUTOAs shal l  be l ocat ed i n an open 
wor k ar ea so t hat  each f ur ni t ur e c l ust er  i s ser ved by at  l east  one MUTOA.   
The MUTOA shal l  be l i mi t ed t o ser vi ng a maxi mum of  t wel ve wor k ar eas.   
Maxi mum wor k ar ea cabl e l engt h r equi r ement s shal l  al so be t aken i nt o 
account .   MUTOAs must  be l abel ed t o i ncl ude t he maxi mum l engt h of  wor k 
ar ea cabl es.   MUTOA l abel i ng i s i n addi t i on t o t he l abel i ng,  or  ot her  
appl i cabl e cabl i ng admi ni st r at i on st andar ds.   Wor k ar ea cabl es ext endi ng 
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f r om t he MUTOA t o t he wor k ar ea devi ce must  al so be uni quel y i dent i f i ed 
and l abel ed.

] 3. 1. 7   Tel ecommuni cat i ons Space Ter mi nat i on

I nst al l  t er mi nat i on har dwar e r equi r ed f or  [ Cat egor y 6] [  and ] [ opt i cal  
f i ber ]  syst em.   An i nsul at i on di spl acement  t ool  shal l  be used f or  
t er mi nat i ng copper  cabl e t o i nsul at i on di spl acement  connect or s.

[ 3. 1. 7. 1   Connect or  Bl ocks

Connect or  bl ocks shal l  be [ cabi net ] [ r ack] [ wal l ]  mount ed i n or der l y r ows 
and col umns.   Adequat e ver t i cal  and hor i zont al  wi r e r out i ng ar eas shal l  be 
pr ovi ded bet ween gr oups of  bl ocks.   I nst al l  i n accor dance wi t h i ndust r y 
st andar d wi r e r out i ng gui des i n accor dance wi t h JI S X 5150.

] 3. 1. 7. 2   Pat ch Panel s

Pat ch panel s shal l  be mount ed [ i n equi pment  [ cabi net s] ] [ r acks] [ on t he 
pl ywood backboar d]  wi t h suf f i c i ent  por t s t o accommodat e t he i nst al l ed 
cabl e pl ant  pl us [ 25] [ _____]  per cent  spar es.

[ a.   Copper  Pat ch Panel .   Copper  cabl e ent er i ng a pat ch panel  shal l  be 
secur ed t o t he panel  [ wi t h cabl e t i es] [ as r ecommended by t he 
manuf act ur er ]  t o pr event  movement  of  t he cabl e.

] [ b.   Fi ber  Opt i c Pat ch Panel .   Fi ber  opt i c cabl e l oop shal l  be [  
[ 900] [ _____]  mm  i n l engt h] [ pr ovi ded as r ecommended by t he 
manuf act ur er ] .   The out er  j acket  of  each cabl e ent er i ng a pat ch panel  
shal l  be secur ed t o t he panel  t o pr event  movement  of  t he f i ber s wi t hi n 
t he panel ,  usi ng cl amps or  br acket s speci f i cal l y manuf act ur ed f or  t hat  
pur pose.

] [ 3. 1. 7. 3   Equi pment  Suppor t  Fr ames

I nst al l  i n accor dance wi t h JI S X 5150:

[ a.   Br acket ,  wal l  mount ed.   Mount  br acket  t o pl ywood backboar d i n 
accor dance wi t h manuf act ur er ' s r ecommendat i ons.   Mount  r ack so hei ght  
of  hi ghest  panel  does not  exceed 1980 mm above f l oor . ]

[ b.   Racks,  f l oor  mount ed modul ar  t ype.   Per manent l y anchor  r ack t o t he 
f l oor  i n accor dance wi t h manuf act ur er ' s r ecommendat i ons. ]

[ c.   Cabi net s,  f r eest andi ng modul ar  t ype.   When cabi net s ar e connect ed 
t oget her ,  r emove adj oi ni ng si de panel s f or  cabl e r out i ng bet ween 
cabi net s. [   Mount  r ack mount ed f an i n [ r oof ] [ base]  of  cabi net . ] ]

[ d.   Cabi net s,  wal l - mount ed modul ar  t ype.   Mount  cabi net  t o pl ywood 
backboar d i n accor dance wi t h manuf act ur er ' s r ecommendat i ons.   Mount  
cabi net  so hei ght  of  hi ghest  panel  does not  exceed 1980 mm above 
f l oor . ]

] 3. 1. 8   El ect r i cal  Penet r at i ons

Seal  openi ngs ar ound el ect r i cal  penet r at i ons t hr ough f i r e r esi st ance- r at ed 
wal l ,  par t i t i ons,  f l oor s,  or  cei l i ngs as speci f i ed i n Sect i on 07 84 00 
FI RESTOPPI NG.
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3. 1. 9   Gr oundi ng and Bondi ng

Pr ovi de i n accor dance wi t h JI S C 60364- 5- 54 and as speci f i ed i n Sect i on 
26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM.

3. 2   LABELI NG

3. 2. 1   Label s

Pr ovi de l abel i ng i n accor dance wi t h appl i cabl e codes and st andar ds.   
Handwr i t t en l abel i ng i s unaccept abl e.   St enci l ed l et t er i ng f or  voi ce and 
dat a c i r cui t s shal l  be pr ovi ded usi ng[  t her mal  i nk t r ansf er  pr ocess] [  
l aser  pr i nt er ]  [ _____] .

3. 2. 2   Cabl e

Cabl es shal l  be l abel ed usi ng col or  l abel s on bot h ends wi t h i dent i f i er s.

3. 2. 3   Ter mi nat i on Har dwar e

Wor kst at i on out l et s and pat ch panel  connect i ons shal l  be l abel ed usi ng 
col or  coded l abel s wi t h i dent i f i er s.

3. 3   FI ELD APPLI ED PAI NTI NG

Pai nt  el ect r i cal  equi pment  as r equi r ed t o mat ch f i ni sh of  adj acent  
sur f aces or  t o meet  t he i ndi cat ed or  speci f i ed saf et y cr i t er i a.   Pai nt i ng 
shal l  be as speci f i ed i n Sect i on 09 90 00 PAI NTS AND COATI NGS.

3. 3. 1   Pai nt i ng Backboar ds

I f  backboar ds ar e r equi r ed t o be pai nt ed,  t hen t he manuf act ur ed f i r e 
r et ar dant  backboar d must  be pai nt ed wi t h f i r e r et ar dant  pai nt ,  so as not  
t o i ncr ease f l ame spr ead and smoke densi t y and must  be appr opr i at el y 
l abel ed.   Label  and f i r e r at i ng st amp must  be unpai nt ed.

3. 4   FI ELD FABRI CATED NAMEPLATE MOUNTI NG

Pr ovi de number ,  l ocat i on,  and l et t er  desi gnat i on of  namepl at es as 
i ndi cat ed.   Fast en namepl at es t o t he devi ce wi t h a mi ni mum of  t wo 
sheet - met al  scr ews or  t wo r i vet s.

3. 5   TESTI NG

3. 5. 1   Tel ecommuni cat i ons Cabl i ng Test i ng

Per f or m t el ecommuni cat i ons cabl i ng i nspect i on,  ver i f i cat i on,  and 
per f or mance t est s i n accor dance wi t h JI S X 5150,  [ JCS 5507] ,  [ JI S C 6820 
and JI S C 6850] .   Test  equi pment  shal l  conf or m t o JI S X 5150.   Per f or m 
opt i cal  f i ber  f i el d i nspect i on t est s v i a at t enuat i on measur ement s on 
f act or y r eel s and pr ovi de r esul t s al ong wi t h manuf act ur er  cer t i f i cat i on 
f or  f act or y r eel  t est s.   Remove f ai l ed cabl e r eel s f r om pr oj ect  s i t e upon 
at t enuat i on t est  f ai l ur e.

3. 5. 1. 1   I nspect i on

Vi sual l y i nspect  UTP and opt i cal  f i ber  j acket  mat er i al s f or  UL or  t hi r d 
par t y cer t i f i cat i on mar ki ngs.   I nspect  cabl i ng t er mi nat i ons i n 
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t el ecommuni cat i ons r ooms and at  wor kst at i ons t o conf i r m col or  code f or  
T568A or  T568B pi n assi gnment s,  and i nspect  cabl i ng connect i ons t o conf i r m 
compl i ance wi t h JI S X 5150,  JCS 5507,  [ JI S C 6820 and JI S C 6850] ,  [  and 
] [ appl i cabl e codes and st andar dsf or  r esi dent i al  cabl i ng] .   Vi sual l y 
conf i r m [  Cat egor y 6, ]  mar ki ng of  out l et s,  cover  pl at es,  
out l et / connect or s,  and pat ch panel s.

3. 5. 1. 2   Ver i f i cat i on Test s

UTP backbone copper  cabl i ng shal l  be t est ed f or  DC l oop r esi st ance,  
shor t s,  opens,  i nt er mi t t ent  f aul t s,  and pol ar i t y bet ween conduct or s,  and 
bet ween conduct or s and shi el d,  i f  cabl e has over al l  shi el d.   Test  
oper at i on of  shor t i ng bar s i n connect i on bl ocks.   Test  cabl es af t er  
t er mi nat i on but  pr i or  t o bei ng cr oss- connect ed.

[ [ For  mul t i mode opt i cal  f i ber ,  per f or m opt i cal  f i ber  end- t o- end 
at t enuat i on t est s i n accor dance wi t h JI S C 6820 and JI S C 6850 and 
JI S C 6850 and JI S C 6185- 3 usi ng[  Met hod A,  Opt i cal  Power  Met er  and Li ght  
Sour ce] [  Met hod B,  OTDR]  f or  mul t i mode opt i cal  f i ber . ] [   For  s i ngl e- mode 
opt i cal  f i ber ,  per f or m opt i cal  f i ber  end- t o- end at t enuat i on t est s i n 
accor dance wi t h JI S C 6820 and JI S C 6850 and JI S C 6185- 2 usi ng[  Met hod 
A,  Opt i cal  Power  Met er  and Li ght  Sour ce] [  Met hod B,  OTDR]  f or  s i ngl e- mode 
opt i cal  f i ber . ]   Per f or m ver i f i cat i on accept ance t est s. ]

3. 5. 1. 3   Per f or mance Test s

Per f or m t est i ng f or  each out l et  and MUTOA as f ol l ows:

[  a.   Per f or m Cat egor y 6 l i nk t est s i n accor dance wi t h JI S X 5150 and 
JCS 5507.   Test s shal l  i ncl ude wi r e map,  l engt h,  i nser t i on l oss,  NEXT,  
PSNEXT,  ELFEXT,  PSELFEXT,  r et ur n l oss,  pr opagat i on del ay,  and del ay 
skew.

] [ .   Opt i cal  f i ber  Li nks.   Per f or m opt i cal  f i ber  end- t o- end l i nk t est s i n 
accor dance wi t h JI S C 6820 and JI S C 6850.

] 3. 5. 1. 4   Fi nal  Ver i f i cat i on Test s

Per f or m ver i f i cat i on t est s f or  UTP[  and opt i cal  f i ber ]  syst ems af t er  t he 
compl et e t el ecommuni cat i ons cabl i ng and wor kst at i on out l et / connect or s ar e 
i nst al l ed.

[ a.   Voi ce Test s.   These t est s assume t hat  di al  t one ser vi ce has been 
i nst al l ed.   Connect  t o t he net wor k i nt er f ace devi ce at  t he demar cat i on 
poi nt .   Go of f - hook and l i s t en and r ecei ve a di al  t one.   I f  a t est  
number  i s avai l abl e,  make and r ecei ve a l ocal ,  l ong di st ance,  and DSN 
t el ephone cal l .

] [ b.   Dat a Test s.   These t est s assume t he I nf or mat i on Technol ogy St af f  has a 
net wor k i nst al l ed and ar e avai l abl e t o assi st  wi t h t est i ng.   Connect  
t o t he net wor k i nt er f ace devi ce at  t he demar cat i on poi nt .   Log ont o 
t he net wor k t o ensur e pr oper  connect i on t o t he net wor k.

]     - -  End of  Sect i on - -
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SECTI ON 31 00 00

EARTHWORK
08/ 08

PART 1   GENERAL

1. 1   MEASUREMENT PROCEDURES

1. 1. 1   Excavat i on

The uni t  of  measur ement  f or  excavat i on and bor r ow wi l l  be t he cubi c met er ,  
comput ed by t he aver age end ar ea met hod f r om cr oss sect i ons t aken bef or e 
and af t er  t he excavat i on and bor r ow oper at i ons,  i ncl udi ng t he excavat i on 
f or  di t ches,  gut t er s,  and channel  changes,  when t he mat er i al  i s  accept abl y 
ut i l i zed or  di sposed of  as her ei n speci f i ed.   The measur ement s wi l l  
i ncl ude aut hor i zed excavat i on of  r ock ( except  f or  pi pi ng t r enches t hat  i s 
cover ed bel ow) ,  aut hor i zed excavat i on of  unsat i sf act or y subgr ade soi l ,  and 
t he vol ume of  l oose,  scat t er ed r ocks and boul der s col l ect ed wi t hi n t he 
l i mi t s of  t he wor k;  al l owance wi l l  be made on t he same basi s f or  sel ect ed 
backf i l l  or der ed as r epl acement .   The measur ement  wi l l  not  i ncl ude t he 
vol ume of  subgr ade mat er i al  or  ot her  mat er i al  t hat  i s  scar i f i ed or  pl owed 
and r eused i n- pl ace,  and wi l l  not  i ncl ude t he vol ume excavat ed wi t hout  
aut hor i zat i on or  t he vol ume of  any mat er i al  used f or  pur poses ot her  t han 
di r ect ed.   The vol ume of  over bur den st r i pped f r om bor r ow pi t s and t he 
vol ume of  excavat i on f or  di t ches t o dr ai n bor r ow pi t s,  unl ess used as 
bor r ow mat er i al ,  wi l l  not  be measur ed f or  payment .   The measur ement  wi l l  
not  i ncl ude t he vol ume of  any excavat i on per f or med pr i or  t o t he t aki ng of  
el evat i ons and measur ement s of  t he undi st ur bed gr ade.

1. 1. 2   Pi pi ng Tr ench Excavat i on

Measur e t r ench excavat i on by t he number  of  l i near  met er s al ong t he 
cent er l i ne of  t he t r ench and excavat e t o t he dept hs and wi dt hs speci f i ed 
f or  t he par t i cul ar  s i ze of  pi pe.   Repl ace unst abl e t r ench bot t oms wi t h a 
sel ect ed gr anul ar  mat er i al .   I ncl ude t he addi t i onal  wi dt h at  manhol es and 
si mi l ar  st r uct ur es,  t he f ur ni shi ng,  pl aci ng and r emoval  of  sheet i ng and 
br aci ng,  pumpi ng and bai l i ng,  and al l  i nci dent al s necessar y t o compl et e 
t he wor k r equi r ed by t hi s sect i on.

1. 1. 3   Rock Excavat i on f or  Tr enches

Measur e and pay f or  r ock excavat i on by t he number  of  cubi c met er s of  
accept abl y excavat ed r ock mat er i al .   Measur e t he mat er i al  i n pl ace,  but  
base vol ume on a maxi mum 750 mm wi dt h f or  pi pes 300 mm i n di amet er  or  
l ess,  and a maxi mum wi dt h of  400 mm gr eat er  t han t he out si de di amet er  of  
t he pi pe f or  pi pes over  300 mm i n di amet er .   Pr ovi de t he measur ement  t o 
i ncl ude al l  aut hor i zed over dept h r ock excavat i on as det er mi ned by t he 
Cont r act i ng Of f i cer .   For  manhol es and ot her  appur t enances,  comput e 
vol umes of  r ock excavat i on on t he basi s of  300 mm out si de of  t he wal l  
l i nes of  t he st r uct ur es.

1. 1. 4   Topsoi l  Requi r ement s

Separ at e excavat i on,  haul i ng,  and spr eadi ng or  pi l i ng of  t opsoi l  and 
r el at ed mi scel l aneous oper at i ons wi l l  be consi der ed subsi di ar y obl i gat i ons 
of  t he Cont r act or ,  cover ed under  t he cont r act  uni t  pr i ce f or  excavat i on.
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1. 1. 5   Over haul  Requi r ement s

Al l ow t he uni t  of  measur ement  f or  over haul  t o be t he st at i on- met er .   The 
over haul  di st ance wi l l  be t he di st ance i n st at i ons bet ween t he cent er  of  
vol ume of  t he over haul  mat er i al  i n i t s or i gi nal  posi t i on and t he cent er  of  
vol ume af t er  pl aci ng,  mi nus t he f r ee- haul  di st ance i n st at i ons.   The haul  
di st ance wi l l  be measur ed al ong t he shor t est  r out e det er mi ned by t he 
Cont r act i ng Of f i cer  as f easi bl e and sat i sf act or y.   Do no measur e or  wast e 
unsat i sf act or y mat er i al s f or  over haul  wher e t he l engt h of  haul  f or  bor r ow 
i s wi t hi n t he f r ee- haul  l i mi t s.

1. 1. 6   Sel ect  Gr anul ar  Mat er i al

Measur e sel ect  gr anul ar  mat er i al  i n pl ace as t he act ual  cubi c met er s 
r epl aci ng wet  or  unst abl e mat er i al  i n t r ench bot t oms [ wi t hi n t he l i mi t s 
shown]  [ i n aut hor i zed over dept h ar eas] .   Pr ovi de uni t  pr i ces whi ch i ncl ude 
f ur ni shi ng and pl aci ng t he gr anul ar  mat er i al ,  excavat i on and di sposal  of  
unsat i sf act or y mat er i al ,  and addi t i onal  r equi r ement s f or  sheet i ng and 
br aci ng,  pumpi ng,  bai l i ng,  c l eani ng,  and ot her  i nci dent al s necessar y t o 
compl et e t he wor k.

1. 2   PAYMENT PROCEDURES

Payment  wi l l  const i t ut e f ul l  compensat i on f or  al l  l abor ,  equi pment ,  t ool s,  
suppl i es,  and i nci dent al s necessar y t o compl et e t he wor k.

1. 2. 1   Cl assi f i ed Excavat i on

Cl assi f i ed excavat i on wi l l  be pai d f or  at  t he cont r act  uni t  pr i ces per  
cubi c met er  f or  common or  r ock excavat i on.

1. 2. 2   Pi pi ng Tr ench Excavat i on

Payment  f or  t r ench excavat i on wi l l  const i t ut e f ul l  payment  f or  excavat i on 
and backf i l l i ng,  [ i ncl udi ng speci f i ed over dept h]  except  i n r ock or  
unst abl e t r ench bot t oms.

1. 2. 3   Rock Excavat i on f or  Tr enches

Payment  f or  r ock excavat i on wi l l  be made i n addi t i on t o t he pr i ce bi d f or  
t he t r ench excavat i on,  and wi l l  i ncl ude al l  necessar y dr i l l i ng and al l  
i nci dent al s necessar y t o excavat e and di spose of  t he r ock.   Sel ect  
gr anul ar  mat er i al ,  used as backf i l l  r epl aci ng r ock excavat i on,  wi l l  not  be 
pai d f or  separ at el y,  but  wi l l  be i ncl uded i n t he uni t  pr i ce f or  r ock 
excavat i on.

1. 2. 4   Uncl assi f i ed Excavat i on

Uncl assi f i ed excavat i on wi l l  be pai d f or  at  t he cont r act  uni t  pr i ce per  
cubi c met er  f or  uncl assi f i ed excavat i on.

1. 2. 5   Cl assi f i ed Bor r ow

Cl assi f i ed bor r ow wi l l  be pai d f or  at  t he cont r act  uni t  pr i ces per  cubi c 
met er  f or  common or  r ock bor r ow.
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1. 2. 6   Uncl assi f i ed Bor r ow

Uncl assi f i ed bor r ow wi l l  be pai d f or  at  t he cont r act  uni t  pr i ce per  cubi c 
met er  f or  uncl assi f i ed bor r ow.

1. 2. 7   Aut hor i zed Over haul

The number  of  st at i on- met er s of  over haul  t o be pai d f or  wi l l  be t he 
pr oduct  of  number  of  cubi c met er s of  over haul  mat er i al  measur ed i n t he 
or i gi nal  posi t i on,  mul t i pl i ed by t he over haul  di st ance measur ed i n 
st at i ons of  100 met er s and wi l l  be pai d f or  at  t he cont r act  uni t  pr i ce per  
st at i on- met er  f or  over haul  i n excess of  t he f r ee- haul  l i mi t  as desi gnat ed 
i n par agr aph DEFI NI TI ONS.

1. 2. 8   Sheet i ng and Br aci ng

Sheet i ng and br aci ng,  when shown or  aut hor i zed by t he Cont r act i ng Of f i cer  
t o be l ef t  i n pl ace,  wi l l  be pai d f or  as f ol l ows:   [ _____] .

1. 2. 8. 1   Ti mber  Sheet i ng

Ti mber  sheet i ng wi l l  be pai d f or  as t he number  of  boar d f eet  of  l umber  
bel ow f i ni sh gr ade measur ed i n pl ace pr i or  t o backf i l l i ng.   I ncl ude i n t he 
measur ement  sheet i ng wast ed when cut  of f  bet ween t he f i ni shed gr ade and 
300 mm bel ow t he f i ni shed gr ade.

1. 2. 8. 2   St eel  Sheet i ng and Sol di er  Pi l es

St eel  sheet i ng,  sol di er  pi l es,  and st eel  br aci ng wi l l  be pai d f or  
accor di ng t o t he number  of  pounds of  st eel  cal cul at ed.   Cal cul at e t he 
st eel  by mul t i pl y i ng t he measur ed i n- pl ace l engt h i n met er s bel ow f i ni sh 
gr ade by t he uni t  wei ght  of  t he sect i on i n kg per  met er .   Obt ai n uni t  
wei ght  of  r ol l ed st eel  sect i ons f r om r ecogni zed st eel  manual s.   [ I ncl uded 
i n t he measur ement  sheet i ng wast ed when cut  of f  bet ween t he f i ni shed gr ade 
and a di st ance of  up t o [ _____]  met er s bel ow t he f i ni shed gr ade. ]

1. 3   CRI TERI A FOR BI DDI NG

Base bi ds on t he f ol l owi ng cr i t er i a:

a.   Sur f ace el evat i ons ar e as i ndi cat ed.

b.   Pi pes or  ot her  ar t i f i c i al  obst r uct i ons,  except  t hose i ndi cat ed,  wi l l  
not  be encount er ed.

c.   [ Gr ound wat er  el evat i ons i ndi cat ed by t he bor i ng l og wer e t hose 
exi st i ng at  t he t i me subsur f ace i nvest i gat i ons wer e made and do not  
necessar i l y  r epr esent  gr ound wat er  el evat i on at  t he t i me of  
const r uct i on. ]  [ Gr ound wat er  el evat i on i s [ _____]  met er s bel ow 
exi st i ng sur f ace el evat i on. ]

d.   [ Gr ound wat er  el evat i on i s [ _____]  met er s bel ow exi st i ng sur f ace 
el evat i on. ]

e.   [ Mat er i al  char act er  i s i ndi cat ed by t he bor i ng l ogs. ]

f .   [ Har d mat er i al s [ and r ock]  [ wi l l  not ]  [ wi l l ]  be encount er ed [ i n 
[ _____]  per cent  of  t he excavat i ons]  [ at  [ _____]  met er  bel ow exi st i ng 
sur f ace el evat i ons] ] .
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1. 4   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S A 1102 ( 2014)  Met hod of  Test  f or  Si eve Anal ysi s 
of  Aggr egat es

JI S A 1103 ( 2014)  Met hod of  Test  f or  Amount  of  
Mat er i al  Passi ng Test  Si eve 75 µm i n 
Aggr egat es

JI S A 1205 ( 2009)  Test  Met hod f or  Li qui d Li mi t  and 
Pl ast i c Li mi t  of  Soi l s

JI S A 1210 ( 2009)  Test  Met hod f or  Soi l  Compact i on 
Usi ng a Rammer

JI S A 1211 ( 2009)  Test  Met hods f or  t he Cal i f or ni a 
Bear i ng Rat i o ( CBR)  of  Soi l s i n l abor at or y

JI S A 1214 ( 2013)  Test  Met hod f or  Soi l  Densi t y by t he 
Sand Repl acement  Met hod

JI S A 1218 ( 2013)  Test  Met hods f or  Per meabi l i t y  of  
Sat ur at ed Soi l s

JI S A 5001 ( 2008)  Cr ushed St one f or  Road Const r uct i on

JI S A 5005 ( 2009)  Cr ushed St one and Manuf act ur ed Sand 
f or  Concr et e

MI NI STRY OF THE ENVI RONMENT GOVERNMENT OF JAPAN ( MOE)

Not i f i cat i on No. 46 ( 2001)  Envi r onment al  Qual i t y St andar ds f or  
Soi l  Cont ami nat i on

JAPANESE GEOTECHNI CAL SOCI ETY ( JGS)

JGS 0051 ( 2000)  Met hod of  Cl assi f i cat i on of  
Geomat er i al s f or  Engi neer i ng Pur poses

JGS 1614 ( 2003)  Test  Met hod f or  Soi l  Densi t y Usi ng 
Nucl ear  Gauge

U. S.  DEPARTMENT OF DEFENSE HEADQUARTERS,  U. S.  FORCES JAPAN ( USFJ)

JEGS ( Apr  2024)  Japan Envi r onment al  Gover ni ng 
St andar ds

1. 5   DEFI NI TI ONS

1. 5. 1   Sat i sf act or y Mat er i al s

Sat i sf act or y mat er i al s compr i se any mat er i al s c l assi f i ed by JGS 0051 as G,  
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G- M,  G- C,  [ G- O] ,  [ G- V] ,  GM,  GC,  [ GO] ,  [ GV] ,  S,  S- M,  S- C,  [ S- O] ,  [ S- V] ,  SM,  
SC,  [ SO] ,  [ SV] ,  ML,  MH,  CL,  CH,  [ OL] ,  [ OH] ,  [ OV] ,  [ VH1] ,  [ VH2] .   
Sat i sf act or y mat er i al s f or  gr adi ng compr i se st ones l ess t han 200 mm,  
except  f or  f i l l  mat er i al  f or  pavement s and r ai l r oads whi ch compr i se st ones 
l ess t han 75 mm i n any di mensi on.

1. 5. 2   Unsat i sf act or y Mat er i al s

Mat er i al s whi ch do not  compl y wi t h t he r equi r ement s f or  sat i sf act or y 
mat er i al s ar e unsat i sf act or y.   Unsat i sf act or y mat er i al s al so i ncl ude 
man- made f i l l s ;  t r ash;  r ef use;  backf i l l s  f r om pr evi ous const r uct i on;  and 
mat er i al  c l assi f i ed as sat i sf act or y whi ch cont ai ns r oot  and ot her  or gani c 
mat t er  or  f r ozen mat er i al .   Not i f y t he Cont r act i ng Of f i cer  when 
encount er i ng any cont ami nat ed mat er i al s.

1. 5. 3   Cohesi onl ess and Cohesi ve Mat er i al s

Cohesi onl ess mat er i al s i ncl ude mat er i al s c l assi f i ed i n JGS 0051 as G,  G- M,  
G- C,  S,  S- M,  S- C.   Cohesi ve mat er i al s i ncl ude mat er i al s c l assi f i ed as GC,  
SC,  ML,  CL,  MH,  CH.   Mat er i al s c l assi f i ed as GM,  SM wi l l  be i dent i f i ed as 
cohesi onl ess onl y when t he f i nes ar e nonpl ast i c.   Per f or m t est i ng,  
r equi r ed f or  c l assi f y i ng mat er i al s,  i n accor dance wi t h JI S A 1205,  
JI S A 1102 and JI S A 1103.

1. 5. 4   Degr ee of  Compact i on

Degr ee of  compact i on r equi r ed,  except  as not ed i n t he second sent ence,  i s 
expr essed as a per cent age of  t he maxi mum densi t y obt ai ned by t he t est  
pr ocedur e pr esent ed i n JI S A 1210 ( Met hods C, D, E -  non r epeat i ng met hod)  
abbr evi at ed as a per cent  of  l abor at or y maxi mum densi t y ( Modi f i ed Pr oct or  
Test ) .

1. 5. 5   Over haul

Over haul  i s  t he aut hor i zed t r anspor t at i on of  sat i sf act or y excavat i on or  
bor r ow mat er i al s i n excess of  t he f r ee- haul  l i mi t  of  [ _____]  st at i ons.   
Over haul  i s  t he pr oduct  of  t he quant i t y of  mat er i al s haul ed beyond t he 
f r ee- haul  l i mi t ,  and t he di st ance such mat er i al s ar e haul ed beyond t he 
f r ee- haul  l i mi t ,  expr essed i n st at i on met er s.

1. 5. 6   Topsoi l

Mat er i al  sui t abl e f or  t opsoi l s obt ai ned f r om [ of f s i t e ar eas]  [ excavat i ons]  
[ ar eas i ndi cat ed on t he dr awi ngs]  i s def i ned as:   Nat ur al ,  f r i abl e soi l  
r epr esent at i ve of  pr oduct i ve,  wel l - dr ai ned soi l s i n t he ar ea,  f r ee of  
subsoi l ,  st umps,  r ocks l ar ger  t han 25 mm di amet er ,  br ush,  weeds,  t oxi c 
subst ances,  and ot her  mat er i al  det r i ment al  t o pl ant  gr owt h.   Amend t opsoi l  
pH r ange t o obt ai n a pH of  5. 5 t o 7.

1. 5. 7   Har d/ Unyi el di ng Mat er i al s

Har d/ Unyi el di ng mat er i al s compr i se weat her ed r ock,  dense consol i dat ed 
deposi t s,  or  congl omer at e mat er i al s whi ch ar e not  i ncl uded i n t he 
def i ni t i on of  " r ock"  wi t h st ones gr eat er  t han [ _____]  mm i n any di mensi on 
or  as def i ned by t he pi pe manuf act ur er ,  whi chever  i s smal l er .   These 
mat er i al s usual l y r equi r e t he use of  heavy excavat i on equi pment ,  r i pper  
t eet h,  or  j ack hammer s f or  r emoval .
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1. 5. 8   Rock

Sol i d homogeneous i nt er l ocki ng cr yst al l i ne mat er i al  wi t h f i r ml y cement ed,  
l ami nat ed,  or  f ol i at ed masses or  congl omer at e deposi t s,  nei t her  of  whi ch 
can be r emoved wi t hout  syst emat i c dr i l l i ng,  dr i l l i ng and t he use of  
expansi on j acks or  f eat her  wedges,  or  t he use of  backhoe- mount ed pneumat i c 
hol e puncher s or  r ock br eaker s;  al so l ar ge boul der s,  bur i ed masonr y,  or  
concr et e ot her  t han pavement  exceedi ng [ 0. 375]  [ _____]  cubi c met er  i n 
vol ume.   Removal  of  har d mat er i al  wi l l  not  be consi der ed r ock excavat i on 
because of  i nt er mi t t ent  dr i l l i ng t hat  i s  per f or med mer el y t o i ncr ease 
pr oduct i on.

1. 5. 9   Unst abl e Mat er i al

Unst abl e mat er i al s ar e t oo wet  t o pr oper l y suppor t  t he ut i l i t y  pi pe,  
condui t ,  or  appur t enant  st r uct ur e.

1. 5. 10   Sel ect  Gr anul ar  Mat er i al

1. 5. 10. 1   Gener al  Requi r ement s

Sel ect  gr anul ar  mat er i al  consi st  of  mat er i al s c l assi f i ed as [ G] ,  [ G- M] ,  
[ G- C] ,  [ S] ,  [ S- M] ,  [ S- C]  or  [ _____]  by JGS 0051 wher e i ndi cat ed.   [ The 
l i qui d l i mi t  of  such mat er i al  must  not  exceed [ 35]  [ _____]  per cent  when 
t est ed i n accor dance wi t h JI S A 1205.   The pl ast i c i t y i ndex must  not  be 
gr eat er  t han [ 12]  [ _____]  per cent  when t est ed i n accor dance wi t h JI S A 1205,  
and not  mor e t han [ 35]  [ _____]  per cent  by wei ght  may be f i ner  t han 75 
mi cr omet er s s i eve when t est ed i n accor dance wi t h JI S A 1103. ]   [ Pr ovi de a 
mi ni mum coef f i c i ent  of  per meabi l i t y  of  [ 0. 01]  [ _____]  mm per  second when 
t est ed i n accor dance wi t h JI S A 1218. ]

1. 5. 10. 2   Cal i f or ni a Bear i ng Rat i o Val ues

[ Bear i ng Rat i o:   Pr ovi de Desi gn CBR r at i o i n accor dance wi t h JI S A 1211 
f or  a l abor at or y soaki ng per i od of  not  l ess t han 4 days.   [ Pr ovi de [ _____]  
per cent  maxi mum expansi on. ]   [ Conf or m t he combi ned mat er i al  t o t he 
f ol l owi ng si eve anal ysi s: ] ]

Si eve Si ze Per cent  Passi ng by Wei ght

63 mm 100

4. 75 mm 40 -  85

2. 00 mm 20 -  80

425 µm 10 -  60

75 µm 5 -  25

1. 5. 11   I ni t i al  Backf i l l  Mat er i al

I ni t i al  backf i l l  consi st s of  sel ect  gr anul ar  mat er i al  or  sat i sf act or y 
mat er i al s f r ee f r om r ocks [ _____]  mm or  l ar ger  i n any di mensi on or  f r ee 
f r om r ocks of  such si ze as r ecommended by t he pi pe manuf act ur er ,  whi chever  
i s smal l er .   When t he pi pe i s coat ed or  wr apped f or  cor r osi on pr ot ect i on,  
f r ee t he i ni t i al  backf i l l  mat er i al  of  st ones l ar ger  t han [ _____]  mm i n any 
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di mensi on or  as r ecommended by t he pi pe manuf act ur er ,  whi chever  i s smal l er .

1. 5. 12   Expansi ve Soi l s

Expansi ve soi l s ar e def i ned as soi l s t hat  have a pl ast i c i t y i ndex equal  t o 
or  gr eat er  t han [ _____]  when t est ed i n accor dance wi t h JI S A 1205 or  have 
expansi on/ swel l i ng r at i os equal  t o or  gr eat er  t han [ ____]  when t est ed i n 
accor dance wi t h JI S A 1211.

1. 5. 13   Nonf r ost  Suscept i bl e ( NFS)  Mat er i al

Nonf r ost  suscept i bl e mat er i al  ar e a uni f or ml y gr aded washed sand wi t h a 
maxi mum par t i c l e s i ze of  [ _____]  mm and l ess t han 5 per cent  passi ng t he 
0. 075 mm si ze s i eve,  and wi t h not  mor e t han 3 per cent  by wei ght  f i ner  t han 
0. 02 mm gr ai n s i ze.

1. 5. 14   Pi l e Suppor t ed St r uct ur e

As used her ei n,  a st r uct ur e wher e bot h t he f oundat i on and f l oor  s l ab ar e 
pi l e suppor t ed.

1. 6   SYSTEM DESCRI PTI ON

Subsur f ace soi l  bor i ng l ogs ar e [ shown on t he dr awi ngs]  [ appended t o t he 
SPECI AL CONTRACT REQUI REMENTS] .   The subsoi l  i nvest i gat i on r epor t  and 
sampl es of  mat er i al s t aken f r om subsur f ace i nvest i gat i ons may be exami ned 
at  [ _____] .   These dat a r epr esent  t he best  subsur f ace i nf or mat i on 
avai l abl e;  however ,  var i at i ons may exi st  i n t he subsur f ace bet ween bor i ng 
l ocat i ons.

1. 6. 1   Cl assi f i cat i on of  Excavat i on

[ No consi der at i on wi l l  be gi ven t o t he nat ur e of  t he mat er i al s,  and al l  
excavat i on wi l l  be desi gnat ed as uncl assi f i ed excavat i on. ]   [ Fi ni sh t he 
speci f i ed excavat i on on a c l assi f i ed basi s,  i n accor dance wi t h t he 
f ol l owi ng desi gnat i ons and cl assi f i cat i ons. ]

1. 6. 1. 1   Common Excavat i on

I ncl ude common excavat i on wi t h t he sat i sf act or y r emoval  and di sposal  of  
al l  mat er i al s not  c l assi f i ed as r ock excavat i on.

1. 6. 1. 2   Rock Excavat i on

Submi t  not i f i cat i on of  encount er i ng r ock i n t he pr oj ect .   I ncl ude r ock 
excavat i on wi t h excavat i ng,  gr adi ng,  di sposi ng of  mat er i al  c l assi f i ed as 
r ock,  and t he sat i sf act or y r emoval  and di sposal  of  boul der s 1/ 2 cubi c met er
 or  mor e i n vol ume;  sol i d r ock;  r ock mat er i al  t hat  i s  i n l edges,  bedded 
deposi t s,  and unst r at i f i ed masses,  whi ch cannot  be r emoved wi t hout  
syst emat i c dr i l l i ng;  f i r ml y cement ed congl omer at e deposi t s possessi ng t he 
char act er i st i cs of  sol i d r ock i mpossi bl e t o r emove wi t hout  syst emat i c 
dr i l l i ng;  and har d mat er i al s ( see Def i ni t i ons) .   I ncl ude t he r emoval  of  
any concr et e or  masonr y st r uct ur es,  except  pavement s,  exceedi ng 1/ 2 cubi c 
met er  i n vol ume t hat  may be encount er ed i n t he wor k i n t hi s 
c l assi f i cat i on.   I f  at  any t i me dur i ng excavat i on,  i ncl udi ng excavat i on 
f r om bor r ow ar eas,  t he Cont r act or  encount er s mat er i al  t hat  may be 
cl assi f i ed as r ock excavat i on,  uncover  such mat er i al  and not i f y t he 
Cont r act i ng Of f i cer .   Do not  pr oceed wi t h t he excavat i on of  t hi s mat er i al  
unt i l  t he Cont r act i ng Of f i cer  has cl assi f i ed t he mat er i al s as common 

SECTI ON 31 00 00  Page 7



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

excavat i on or  r ock excavat i on and has t aken cr oss sect i ons as r equi r ed.   
Fai l ur e on t he par t  of  t he Cont r act or  t o uncover  such mat er i al ,  not i f y t he 
Cont r act i ng Of f i cer ,  and al l ow ampl e t i me f or  c l assi f i cat i on and cr oss 
sect i oni ng of  t he undi st ur bed sur f ace of  such mat er i al  wi l l  cause t he 
f or f ei t ur e of  t he Cont r act or ' s r i ght  of  c l ai m t o any cl assi f i cat i on or  
vol ume of  mat er i al  t o be pai d f or  ot her  t han t hat  al l owed by t he 
Cont r act i ng Of f i cer  f or  t he ar eas of  wor k i n whi ch such deposi t s occur .

1. 6. 2   Dewat er i ng Wor k Pl an

Submi t  pr ocedur es f or  accompl i shi ng dewat er i ng wor k.

1. 7   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  [ Cont r act or  Qual i t y 
Cont r ol  appr oval . ]  [ i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng 
t he " G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  
f or  t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES:

SD- 01 Pr econst r uct i on Submi t t al s
Shor i ng;  G[ ,  [ _____] ]
Dewat er i ng Wor k Pl an;  G[ ,  [ _____] ]

SD- 06 Test  Repor t s

Test i ng

Bor r ow Si t e Test i ng

  Wi t hi n 24 hour s of  concl usi on of  physi cal  t est s,  submi t  [ _____]  
copi es of  t est  r esul t s,  i ncl udi ng cal i br at i on cur ves and r esul t s 
of  cal i br at i on t est s.

PART 2   PRODUCTS

2. 1   REQUI REMENTS FOR OFFSI TE SOI LS

Test  of f s i t e soi l s br ought  i n f or  use as backf i l l  f or  Tot al  Pet r ol eum 
Hydr ocar bons ( TPH) ,  Benzene,  Tol uene,  Et hyl  Benzene,  and Xyl ene ( BTEX)  and 
f ul l  Toxi c i t y Char act er i st i c Leachi ng Pr ocedur e ( TCLP)  i ncl udi ng 
i gni t abi l i t y ,  cor r osi v i t y and r eact i v i t y.  Per f or m t est s and ver i f y 
t hr eshol d val ues i n accor dance wi t h JAPAN Mi ni st r y of  t he Envi r onment  
Not i f i cat i on No. 46 gui del i nes and JEGS.  Pr ovi de Bor r ow Si t e Test i ng f or  
TPH,  BTEX and TCLP f r om a composi t e sampl e of  mat er i al  f r om t he bor r ow si t e,  
wi t h at  l east  one t est  f r om each bor r ow si t e.   Do not  br i ng mat er i al  
onsi t e unt i l  t est s have been appr oved by t he Cont r act i ng Of f i cer .

2. 2   BURI ED WARNI NG AND I DENTI FI CATI ON TAPE

Pr ovi de [ pol yet hyl ene pl ast i c]  [ and]  [ met al l i c  cor e or  met al l i c- f aced,  
aci d-  and al kal i - r esi st ant ,  pol yet hyl ene pl ast i c]  war ni ng t ape 
manuf act ur ed speci f i cal l y f or  war ni ng and i dent i f i cat i on of  bur i ed ut i l i t y  
l i nes.   Pr ovi de t ape on r ol l s,  75 mm mi ni mum wi dt h,  col or  coded as 
speci f i ed bel ow f or  t he i nt ended ut i l i t y  wi t h war ni ng and i dent i f i cat i on 
i mpr i nt ed i n bol d bl ack l et t er s cont i nuousl y over  t he ent i r e t ape l engt h.   
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War ni ng and i dent i f i cat i on t o r ead,  " CAUTI ON,  BURI ED ( i nt ended ser vi ce)  
LI NE BELOW"  or  s i mi l ar  wor di ng.   Pr ovi de per manent  col or  and pr i nt i ng,  
unaf f ect ed by moi st ur e or  soi l .

War ni ng Tape Col or  Codes

Red El ect r i c

Yel l ow Gas,  Oi l ;  Danger ous Mat er i al s

Or ange Tel ephone and Ot her  Communi cat i ons

Bl ue Wat er  Syst ems

Gr een Sewer  Syst ems

Whi t e St eam Syst ems

Gr ay Compr essed Ai r

2. 2. 1   War ni ng Tape f or  Met al l i c  Pi pi ng

Pr ovi de aci d and al kal i - r esi st ant  pol yet hyl ene pl ast i c t ape conf or mi ng t o 
t he wi dt h,  col or ,  and pr i nt i ng r equi r ement s speci f i ed above,  wi t h a 
mi ni mum t hi ckness of  0. 08 mm and a mi ni mum st r engt h of  10. 3 MPa 
l engt hwi se,  and 8. 6 MPa cr osswi se,  wi t h a maxi mum 350 per cent  el ongat i on.

2. 2. 2   Det ect abl e War ni ng Tape f or  Non- Met al l i c  Pi pi ng

Pr ovi de pol yet hyl ene pl ast i c t ape conf or mi ng t o t he wi dt h,  col or ,  and 
pr i nt i ng r equi r ement s speci f i ed above,  wi t h a mi ni mum t hi ckness of  0. 10 mm,  
and a mi ni mum st r engt h of  10. 3 MPa l engt hwi se and 8. 6 MPa cr osswi se.   
Manuf act ur e t ape wi t h i nt egr al  wi r es,  f oi l  backi ng,  or  ot her  means of  
enabl i ng det ect i on by a met al  det ect or  when t ape i s bur i ed up t o 920 mm 
deep.   Encase met al l i c  el ement  of  t he t ape i n a pr ot ect i ve j acket  or  
pr ovi de wi t h ot her  means of  cor r osi on pr ot ect i on.

2. 3   DETECTI ON WI RE FOR NON- METALLI C PI PI NG

I nsul at e a s i ngl e st r and,  sol i d copper  det ect i on wi r e wi t h a mi ni mum of  12 
AWG.

2. 4   MATERI AL FOR RI P- RAP

Pr ovi de [ Beddi ng mat er i al ]  [ Gr out ]  [ Fi l t er  f abr i c]  and r ock conf or mi ng t o 
[ t hese r equi r ement s]   [ [ _____]  l ocal  St andar d]  f or  const r uct i on i ndi cat ed.

2. 4. 1   Beddi ng Mat er i al

Pr ovi de beddi ng mat er i al  consi st i ng of  sand,  gr avel ,  or  cr ushed r ock,  wel l  
gr aded,  [ or  poor l y gr aded]  wi t h a maxi mum par t i c l e s i ze of  50 mm.   Compose 
mat er i al  of  t ough,  dur abl e par t i c l es.   Al l ow f i nes passi ng t he 75 
mi cr omet er s st andar d s i eve wi t h a pl ast i c i t y i ndex l ess t han si x.

SECTI ON 31 00 00  Page 9



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

2. 4. 2   Gr out

Pr ovi de dur abl e gr out  composed of  cement ,  wat er ,  an ai r - ent r ai ni ng 
admi xt ur e,  and sand mi xed i n pr opor t i ons of  one par t  por t l and cement  t o 
[ t wo]  [ _____]  par t s of  sand,  suf f i c i ent  wat er  t o pr oduce a wor kabl e 
mi xt ur e,  and an amount  of  admi xt ur e whi ch wi l l  ent r ai n suf f i c i ent  ai r ,  as 
det er mi ned by t he Cont r act i ng Of f i cer .   Mi x gr out  i n a concr et e mi xer .   
Al l ow a suf f i c i ent  mi xi ng t i me t o pr oduce a mi xt ur e havi ng a consi st ency 
per mi t t i ng gr avi t y f l ow i nt o t he i nt er st i ces of  t he r i p- r ap wi t h l i mi t ed 
spadi ng and br oomi ng.

2. 4. 3   Rock

Pr ovi de r ock f r agment s suf f i c i ent l y dur abl e t o ensur e per manence i n t he 
st r uct ur e and t he envi r onment  i n whi ch i t  i s  t o be used.   Use r ock 
f r agment s f r ee f r om cr acks,  seams,  and ot her  def ect s t hat  woul d i ncr ease 
t he r i sk of  det er i or at i on f r om nat ur al  causes.   Pr ovi de f r agment s s i zed so 
t hat  no i ndi v i dual  f r agment  exceeds a wei ght  of  [ 68]  [ _____]  kg and t hat  
no mor e t han 10 per cent  of  t he mi xt ur e,  by wei ght ,  consi st s of  f r agment s 
wei ghi ng 0. 91 kg or  l ess each.   Pr ovi de r ock wi t h a mi ni mum speci f i c  
gr avi t y of  [ 2. 50]  [ _____] .   Do not  per mi t  t he i ncl usi on of  mor e t han t r ace 
[ 1 per cent ]  [ _____]  quant i t i es of  di r t ,  sand,  c l ay,  and r ock f i nes.

2. 5   CAPI LLARY WATER BARRI ER

Pr ovi de capi l l ar y wat er  bar r i er  of  c l ean,  poor l y gr aded cr ushed r ock,  
cr ushed gr avel ,  or  uncr ushed gr avel  pl aced beneat h a bui l di ng s l ab wi t h or  
wi t hout  a vapor  bar r i er  t o cut  of f  t he capi l l ar y f l ow of  por e wat er  t o t he 
ar ea i mmedi at el y bel ow.   Conf or m t o JI S A 5005 f or  f i ne aggr egat e gr adi ng 
wi t h a maxi mum of  3 per cent  by wei ght  passi ng JI S A 1103,  75 mi cr omet er s 
s i eve,  [ or ]  [ 37. 5 mm and no mor e t han 2 per cent  by wei ght  passi ng t he 4. 75 
mm si ze s i eve]  [ or  coar se aggr egat e wi t h " S- x"  desi gnat i on ( wher e x i s t he 
maxi mum nomi nal  gr avel  s i ze)  i n accor dance wi t h JI S A 5001] .

PART 3   EXECUTI ON

3. 1   STRI PPI NG OF TOPSOI L

Wher e i ndi cat ed or  di r ect ed,  st r i p t opsoi l  t o a dept h of  [ 100]  [ _____]  mm.   
Spr ead t opsoi l  on ar eas al r eady gr aded and pr epar ed f or  t opsoi l ,  or  
t r anspor t ed and deposi t ed i n st ockpi l es conveni ent  t o ar eas t hat  ar e t o 
r ecei ve appl i cat i on of  t he t opsoi l  l at er ,  or  at  l ocat i ons i ndi cat ed or  
speci f i ed.   Keep t opsoi l  separ at e f r om ot her  excavat ed mat er i al s,  br ush,  
l i t t er ,  obj ect i onabl e weeds,  r oot s,  st ones l ar ger  t han 50 mm i n di amet er ,  
and ot her  mat er i al s t hat  woul d i nt er f er e wi t h pl ant i ng and mai nt enance 
oper at i ons.   [ St ockpi l e i n l ocat i ons i ndi cat ed]  [ Remove f r om t he si t e]  any 
sur pl us of  t opsoi l  f r om excavat i ons and gr adi ngs.

3. 2   GENERAL EXCAVATI ON

Per f or m excavat i on of  ever y t ype of  mat er i al  encount er ed wi t hi n t he l i mi t s 
of  t he pr oj ect  t o t he l i nes,  gr ades,  and el evat i ons i ndi cat ed and as 
speci f i ed.   Per f or m t he gr adi ng i n accor dance wi t h t he t ypi cal  sect i ons 
shown and t he t ol er ances speci f i ed i n par agr aph FI NI SHI NG.   Tr anspor t  
sat i sf act or y excavat ed mat er i al s and pl ace i n f i l l  or  embankment  wi t hi n 
t he l i mi t s of  t he wor k.   Excavat e unsat i sf act or y mat er i al s encount er ed 
wi t hi n t he l i mi t s of  t he wor k bel ow gr ade and r epl ace wi t h sat i sf act or y 
mat er i al s as di r ect ed.   I ncl ude such excavat ed mat er i al  and t he 
sat i sf act or y mat er i al  or der ed as r epl acement  i n excavat i on.   Di spose 

SECTI ON 31 00 00  Page 10



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

sur pl us sat i sf act or y excavat ed mat er i al  not  r equi r ed f or  f i l l  or  
embankment  i n ar eas appr oved f or  sur pl us mat er i al  st or age or  desi gnat ed 
wast e ar eas.   Di spose unsat i sf act or y excavat ed mat er i al  i n desi gnat ed 
wast e or  spoi l  ar eas.   Dur i ng const r uct i on,  per f or m excavat i on and f i l l  i n 
a manner  and sequence t hat  wi l l  pr ovi de pr oper  dr ai nage at  al l  t i mes.   
Excavat e mat er i al  r equi r ed f or  f i l l  or  embankment  i n excess of  t hat  
pr oduced by excavat i on wi t hi n t he gr adi ng l i mi t s f r om t he bor r ow ar eas 
i ndi cat ed or  f r om ot her  appr oved ar eas sel ect ed by t he Cont r act or  as 
speci f i ed.

3. 2. 1   Di t ches,  Gut t er s,  and Channel  Changes

Fi ni sh excavat i on of  di t ches,  gut t er s,  and channel  changes by cut t i ng 
accur at el y t o t he cr oss sect i ons,  gr ades,  and el evat i ons shown on Dr awi ng 
Sheet  No.  [ _____] .   Do not  excavat e di t ches and gut t er s bel ow gr ades 
shown.   Backf i l l  t he excessi ve open di t ch or  gut t er  excavat i on wi t h 
sat i sf act or y,  t hor oughl y compact ed,  mat er i al  or  wi t h sui t abl e st one or  
cobbl e t o gr ades shown.   Di spose excavat ed mat er i al  as shown or  as 
di r ect ed,  except  i n no case al l ow mat er i al  be deposi t ed a maxi mum 1 met er  
f r om edge of  a di t ch.   Mai nt ai n excavat i ons f r ee f r om det r i ment al  
quant i t i es of  l eaves,  br ush,  st i cks,  t r ash,  and ot her  debr i s unt i l  f i nal  
accept ance of  t he wor k.

3. 2. 2   Dr ai nage St r uct ur es

Make excavat i ons t o t he l i nes,  gr ades,  and el evat i ons shown,  or  as 
di r ect ed.   Pr ovi de t r enches and f oundat i on pi t s of  suf f i c i ent  s i ze t o 
per mi t  t he pl acement  and r emoval  of  f or ms f or  t he f ul l  l engt h and wi dt h of  
st r uct ur e f oot i ngs and f oundat i ons as shown.   Cl ean r ock or  ot her  har d 
f oundat i on mat er i al  of  l oose debr i s and cut  t o a f i r m,  l evel ,  st epped,  or  
ser r at ed sur f ace.   Remove l oose di s i nt egr at ed r ock and t hi n st r at a.   Do 
not  di st ur b t he bot t om of  t he excavat i on when concr et e or  masonr y i s t o be 
pl aced i n an excavat ed ar ea.   Do not  excavat e t o t he f i nal  gr ade l evel  
unt i l  j ust  bef or e t he concr et e or  masonr y i s t o be pl aced.   Wher e pi l e 
f oundat i ons ar e t o be used,  st op t he excavat i on of  each pi t  at  an el evat i on
 300 mm above t he base of  t he f oot i ng,  as speci f i ed,  bef or e pi l es ar e 
dr i ven.   Af t er  t he pi l e dr i v i ng has been compl et ed,  r emove l oose and 
di spl aced mat er i al  and compl et e excavat i on,  l eavi ng a smoot h,  sol i d,  
undi st ur bed sur f ace t o r ecei ve t he concr et e or  masonr y.

3. 2. 3   Dr ai nage

Pr ovi de f or  t he col l ect i on and di sposal  of  sur f ace and subsur f ace wat er  
encount er ed dur i ng const r uct i on.   Compl et el y dr ai n const r uct i on s i t e 
dur i ng per i ods of  const r uct i on t o keep soi l  mat er i al s suf f i c i ent l y dr y.   
Const r uct  st or m dr ai nage f eat ur es ( ponds/ basi ns)  at  t he ear l i est  st ages of  
s i t e devel opment ,  and t hr oughout  const r uct i on gr ade t he const r uct i on ar ea 
t o pr ovi de posi t i ve sur f ace wat er  r unof f  away f r om t he const r uct i on 
act i v i t y [ and]  [ or ]  pr ovi de t empor ar y di t ches,  swal es,  and ot her  dr ai nage 
f eat ur es and equi pment  as r equi r ed t o mai nt ai n dr y soi l s.   When unsui t abl e 
wor ki ng pl at f or ms f or  equi pment  oper at i on and unsui t abl e soi l  suppor t  f or  
subsequent  const r uct i on f eat ur es devel op,  r emove unsui t abl e mat er i al  and 
pr ovi de new soi l  mat er i al  as speci f i ed her ei n.   I t  i s  t he r esponsi bi l i t y  
of  t he Cont r act or  t o assess t he soi l  and gr ound wat er  condi t i ons pr esent ed 
by t he pl ans and speci f i cat i ons and t o empl oy necessar y measur es t o per mi t  
const r uct i on t o pr oceed.
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3. 2. 4   Dewat er i ng

Cont r ol  gr oundwat er  f l owi ng t owar d or  i nt o excavat i ons t o pr event  
s l oughi ng of  excavat i on s l opes and wal l s,  boi l s,  upl i f t  and heave i n t he 
excavat i on and t o el i mi nat e i nt er f er ence wi t h or der l y pr ogr ess of  
const r uct i on.   Do not  per mi t  Fr ench dr ai ns,  sumps,  di t ches or  t r enches 
wi t hi n 0. 9 m of  t he f oundat i on of  any st r uct ur e,  except  wi t h speci f i c  
wr i t t en appr oval ,  and af t er  speci f i c  cont r act ual  pr ovi s i ons f or  
r est or at i on of  t he f oundat i on ar ea have been made.   Take cont r ol  measur es 
by t he t i me t he excavat i on r eaches t he wat er  l evel  i n or der  t o mai nt ai n 
t he i nt egr i t y of  t he i n s i t u mat er i al .   Whi l e t he excavat i on i s open,  
mai nt ai n t he wat er  l evel  cont i nuousl y,  at  l east  [ _____]  m bel ow t he 
wor ki ng l evel .   [ Oper at e dewat er i ng syst em cont i nuousl y unt i l  const r uct i on 
wor k bel ow exi st i ng wat er  l evel s i s compl et e.   Submi t  per f or mance r ecor ds 
weekl y. ]  [ Measur e and r ecor d per f or mance of  dewat er i ng syst em at  same t i me 
each day by use of  obser vat i on wel l s or  pi ezomet er s i nst al l ed i n 
conj unct i on wi t h t he dewat er i ng syst em. ]   [ Rel i eve hydr ost at i c head i n 
pr evi ous zones bel ow subgr ade el evat i on i n l ayer ed soi l s t o pr event  
upl i f t . ]

3. 2. 5   Tr ench Excavat i on Requi r ement s

Excavat e t he t r ench as r ecommended by t he manuf act ur er  of  t he pi pe t o be 
i nst al l ed.   Sl ope t r ench wal l s bel ow t he t op of  t he pi pe,  or  make 
ver t i cal ,  and of  such wi dt h as r ecommended i n t he manuf act ur er ' s pr i nt ed 
i nst al l at i on manual .   Pr ovi de ver t i cal  t r ench wal l s wher e no 
manuf act ur er ' s pr i nt ed i nst al l at i on manual  i s avai l abl e.   Shor e t r ench 
wal l s mor e t han [ _____]  met er s hi gh,  cut  back t o a st abl e s l ope,  or  
pr ovi de wi t h equi val ent  means of  pr ot ect i on f or  empl oyees who may be 
exposed t o movi ng gr ound or  cave i n.   Shor e ver t i cal  t r ench wal l s mor e 
t han [ _____]  met er s hi gh.   Excavat e t r ench wal l s whi ch ar e cut  back t o at  
l east  t he angl e of  r epose of  t he soi l .   Gi ve speci al  at t ent i on t o s l opes 
whi ch may be adver sel y af f ect ed by weat her  or  moi st ur e cont ent .   Do not  
exceed t he t r ench wi dt h bel ow t he pi pe t op of  600 mm pl us pi pe out si de 
di amet er  ( O. D. )  f or  pi pes of  l ess t han 600 mm i nsi de di amet er ,  and do not  
exceed 900 mm pl us pi pe out si de di amet er  f or  s i zes l ar ger  t han 600 mm 
i nsi de di amet er .   Wher e r ecommended t r ench wi dt hs ar e exceeded,  pr ovi de 
r edesi gn,  st r onger  pi pe,  or  speci al  i nst al l at i on pr ocedur es by t he 
Cont r act or .   The Cont r act or  i s r esponsi bl e f or  t he cost  of  r edesi gn,  
st r onger  pi pe,  or  speci al  i nst al l at i on pr ocedur es wi t hout  any addi t i onal  
cost  t o t he Gover nment .

3. 2. 5. 1   Bot t om Pr epar at i on

Gr ade t he bot t oms of  t r enches accur at el y t o pr ovi de uni f or m bear i ng and 
suppor t  f or  t he bot t om quadr ant  of  each sect i on of  t he pi pe.   Excavat e 
bel l  hol es t o t he necessar y s i ze at  each j oi nt  or  coupl i ng t o el i mi nat e 
poi nt  bear i ng.   Remove st ones of  [ _____]  mm or  gr eat er  i n any di mensi on,  
or  as r ecommended by t he pi pe manuf act ur er ,  whi chever  i s smal l er ,  t o avoi d 
poi nt  bear i ng.

3. 2. 5. 2   Removal  of  Unyi el di ng Mat er i al

Wher e [ over dept h i s not  i ndi cat ed and]  unyi el di ng mat er i al  i s  encount er ed 
i n t he bot t om of  t he t r ench,  r emove such mat er i al  [ _____]  mm bel ow t he 
r equi r ed gr ade and r epl aced wi t h sui t abl e mat er i al s as pr ovi ded i n 
par agr aph BACKFI LLI NG AND COMPACTI ON.

SECTI ON 31 00 00  Page 12



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

3. 2. 5. 3   Removal  of  Unst abl e Mat er i al

Wher e unst abl e mat er i al  i s  encount er ed i n t he bot t om of  t he t r ench,  r emove 
such mat er i al  t o t he dept h di r ect ed and r epl ace i t  t o t he pr oper  gr ade 
wi t h sel ect  gr anul ar  mat er i al  as pr ovi ded i n par agr aph BACKFI LLI NG AND 
COMPACTI ON.   When r emoval  of  unst abl e mat er i al  i s  r equi r ed due t o t he 
Cont r act or ' s f aul t  or  negl ect  i n per f or mi ng t he wor k,  t he Cont r act or  i s 
r esponsi bl e f or  excavat i ng t he r esul t i ng mat er i al  and r epl aci ng i t  wi t hout  
addi t i onal  cost  t o t he Gover nment .

3. 2. 5. 4   Excavat i on f or  Appur t enances

Pr ovi de excavat i on f or  manhol es,  cat ch- basi ns,  i nl et s,  or  s i mi l ar  
st r uct ur es [ suf f i c i ent  t o l eave at  l east  300 mm cl ear  bet ween t he out er  
st r uct ur e sur f aces and t he f ace of  t he excavat i on or  suppor t  member s. ]  [ of  
suf f i c i ent  s i ze t o per mi t  t he pl acement  and r emoval  of  f or ms f or  t he f ul l  
l engt h and wi dt h of  st r uct ur e f oot i ngs and f oundat i ons as shown. ]   Cl ean 
r ock or  l oose debr i s and cut  t o a f i r m sur f ace ei t her  l evel ,  st epped,  or  
ser r at ed,  as shown or  as di r ect ed.   Remove l oose di s i nt egr at ed r ock and 
t hi n st r at a.   Speci f y r emoval  of  unst abl e mat er i al .   When concr et e or  
masonr y i s t o be pl aced i n an excavat ed ar ea,  t ake speci al  car e not  t o 
di st ur b t he bot t om of  t he excavat i on.   Do not  excavat e t o t he f i nal  gr ade 
l evel  unt i l  j ust  bef or e t he concr et e or  masonr y i s t o be pl aced.

3. 2. 5. 5   Jacki ng,  Bor i ng,  and Tunnel i ng

Unl ess ot her wi se i ndi cat ed,  pr ovi de excavat i on by open cut  except  t hat  
sect i ons of  a t r ench may be j acked,  bor ed,  or  t unnel ed i f ,  i n t he opi ni on 
of  t he Cont r act i ng Of f i cer ,  t he pi pe,  cabl e,  or  duct  can be saf el y and 
pr oper l y i nst al l ed and backf i l l  can be pr oper l y compact ed i n such sect i ons.

3. 2. 6   Under gr ound Ut i l i t i es

The Cont r act or  i s r esponsi bl e f or  movement  of  const r uct i on machi ner y and 
equi pment  over  pi pes and ut i l i t i es dur i ng const r uct i on.   [ Per f or m wor k 
adj acent  t o non- Gover nment  ut i l i t i es as i ndi cat ed i n accor dance wi t h 
pr ocedur es out l i ned by ut i l i t y  company. ]   [ Excavat i on made wi t h 
power - dr i ven equi pment  i s not  per mi t t ed wi t hi n [ 600]  [ _____]  mm of  known 
Gover nment - owned ut i l i t y  or  subsur f ace const r uct i on.   For  wor k i mmedi at el y 
adj acent  t o or  f or  excavat i ons exposi ng a ut i l i t y  or  ot her  bur i ed 
obst r uct i on,  excavat e by hand.   St ar t  hand excavat i on on each si de of  t he 
i ndi cat ed obst r uct i on and cont i nue unt i l  t he obst r uct i on i s uncover ed or  
unt i l  c l ear ance f or  t he new gr ade i s assur ed.   Suppor t  uncover ed l i nes or  
ot her  exi st i ng wor k af f ect ed by t he cont r act  excavat i on unt i l  appr oval  f or  
backf i l l  i s  gr ant ed by t he Cont r act i ng Of f i cer . ]   Repor t  damage t o ut i l i t y  
l i nes or  subsur f ace const r uct i on i mmedi at el y t o t he Cont r act i ng Of f i cer .

3. 2. 7   St r uct ur al  Excavat i on

Ensur e t hat  f oot i ng subgr ades have been i nspect ed and appr oved by t he 
Cont r act i ng Of f i cer  pr i or  t o concr et e pl acement .   Excavat e t o bot t om of  
pi l e cap pr i or  t o pl aci ng or  dr i v i ng pi l es,  unl ess aut hor i zed ot her wi se by 
t he Cont r act i ng Of f i cer .   Backf i l l  and compact  over  excavat i ons and 
changes i n gr ade due t o pi l e dr i v i ng oper at i ons t o 95 per cent  of  JI S A 1210
 maxi mum densi t y.

3. 3   SELECTI ON OF BORROW MATERI AL

Sel ect  bor r ow mat er i al  t o meet  t he r equi r ement s and condi t i ons of  t he 
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par t i cul ar  f i l l  or  embankment  f or  whi ch i t  i s  t o be used.   Obt ai n bor r ow 
mat er i al  f r om t he bor r ow ar eas [ shown on Dr awi ng Sheet  No.  [ _____] ]  
[ wi t hi n t he l i mi t s of  t he pr oj ect  s i t e,  sel ect ed by t he Cont r act or ]  [ or ]  
[ f r om appr oved pr i vat e sour ces] .   Unl ess ot her wi se pr ovi ded i n t he 
cont r act ,  t he Cont r act or  i s r esponsi bl e f or  obt ai ni ng t he r i ght  t o pr ocur e 
mat er i al ,  pay r oyal t i es and ot her  char ges i nvol ved,  and bear  t he expense 
of  devel opi ng t he sour ces,  i ncl udi ng r i ght s- of - way f or  haul i ng f r om t he 
owner s.   Bor r ow mat er i al  f r om appr oved sour ces on Gover nment - cont r ol l ed 
l and may be obt ai ned wi t hout  payment  of  r oyal t i es.   Unl ess speci f i cal l y 
pr ovi ded,  do not  obt ai n bor r ow wi t hi n t he l i mi t s of  t he pr oj ect  s i t e 
wi t hout  pr i or  wr i t t en appr oval .   Consi der  necessar y c l ear i ng,  gr ubbi ng,  
and sat i sf act or y dr ai nage of  bor r ow pi t s and t he di sposal  of  debr i s 
t her eon r el at ed oper at i ons t o t he bor r ow excavat i on.

3. 4   OPENI NG AND DRAI NAGE OF EXCAVATI ON AND BORROW PI TS

Not i f y t he Cont r act i ng Of f i cer  suf f i c i ent l y i n advance of  t he openi ng of  
any excavat i on or  bor r ow pi t  or  bor r ow ar eas t o per mi t  el evat i ons and 
measur ement s of  t he undi st ur bed gr ound sur f ace t o be t aken.   Except  as 
ot her wi se per mi t t ed,  excavat e bor r ow pi t s and ot her  excavat i on ar eas 
pr ovi di ng adequat e dr ai nage.   Tr anspor t  over bur den and ot her  spoi l  
mat er i al  t o desi gnat ed spoi l  ar eas or  ot her wi se di spose of  as di r ect ed.   
Pr ovi de neat l y t r i mmed and dr ai ned bor r ow pi t s af t er  t he excavat i on i s 
compl et ed.   Ensur e t hat  excavat i on of  any ar ea,  oper at i on of  bor r ow pi t s,  
or  dumpi ng of  spoi l  mat er i al  r esul t s i n mi ni mum det r i ment al  ef f ect s on 
nat ur al  envi r onment al  condi t i ons.

3. 5   SHORI NG

3. 5. 1   Gener al  Requi r ement s

Submi t  a Shor i ng and Sheet i ng pl an f or  appr oval  15 days pr i or  t o st ar t i ng 
wor k.   Submi t  dr awi ngs and cal cul at i ons,  cer t i f i ed by a r egi st er ed 
pr of essi onal  engi neer ,  descr i bi ng t he met hods f or  shor i ng and sheet i ng of  
excavat i ons.   Fi ni sh shor i ng,  i ncl udi ng sheet  pi l i ng,  and i nst al l  as 
necessar y t o pr ot ect  wor kmen,  banks,  adj acent  pavi ng,  st r uct ur es,  and 
ut i l i t i es.   Remove shor i ng,  br aci ng,  and sheet i ng as excavat i ons ar e 
backf i l l ed,  i n a manner  t o pr event  cavi ng.

3. 5. 2   Geot echni cal  Engi neer

Hi r e a Pr of essi onal  Geot echni cal  Engi neer  t o pr ovi de i nspect i on of  
excavat i ons and soi l / gr oundwat er  condi t i ons t hr oughout  const r uct i on.   The 
Geot echni cal  Engi neer  i s r esponsi bl e f or  per f or mi ng pr e- const r uct i on and 
per i odi c s i t e v i s i t s t hr oughout  const r uct i on t o assess si t e condi t i ons.   
The Geot echni cal  Engi neer  i s r esponsi bl e f or  updat i ng t he excavat i on,  
sheet i ng and dewat er i ng pl ans as const r uct i on pr ogr esses t o r ef l ect  
changi ng condi t i ons and submi t  an updat ed pl an i f  necessar y.   Submi t  a 
mont hl y wr i t t en r epor t ,  i nf or mi ng t he Cont r act or  and Cont r act i ng Of f i cer  
of  t he st at us of  t he pl an and an account i ng of  t he Cont r act or ' s adher ence 
t o t he pl an addr essi ng any pr esent  or  pot ent i al  pr obl ems.   The Cont r act i ng 
Of f i cer  i s r esponsi bl e f or  ar r angi ng meet i ngs wi t h t he Geot echni cal  
Engi neer  at  any t i me t hr oughout  t he cont r act  dur at i on.

3. 6   GRADI NG AREAS

Wher e i ndi cat ed,  di v i de wor k i nt o gr adi ng ar eas wi t hi n whi ch sat i sf act or y 
excavat ed mat er i al  wi l l  be pl aced i n embankment s,  f i l l s ,  and r equi r ed 
backf i l l s .   Do not  haul  sat i sf act or y mat er i al  excavat ed i n one gr adi ng 
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ar ea t o anot her  gr adi ng ar ea except  when so di r ect ed i n wr i t i ng.   Pl ace 
and gr ade st ockpi l es of  sat i sf act or y [ and unsat i sf act or y]  [ and wast ed 
mat er i al s]  as speci f i ed.   Keep st ockpi l es i n a neat  and wel l  dr ai ned 
condi t i on,  gi v i ng due consi der at i on t o dr ai nage at  al l  t i mes.   Cl ear ,  
gr ub,  and seal  by r ubber - t i r ed equi pment ,  t he gr ound sur f ace at  st ockpi l e 
l ocat i ons;  separ at el y st ockpi l e excavat ed sat i sf act or y and unsat i sf act or y 
mat er i al s.   Pr ot ect  st ockpi l es of  sat i sf act or y mat er i al s f r om 
cont ami nat i on whi ch may dest r oy t he qual i t y and f i t ness of  t he st ockpi l ed 
mat er i al .   I f  t he Cont r act or  f ai l s  t o pr ot ect  t he st ockpi l es,  and any 
mat er i al  becomes unsat i sf act or y,  r emove and r epl ace such mat er i al  wi t h 
sat i sf act or y mat er i al  f r om appr oved sour ces.

3. 7   FI NAL GRADE OF SURFACES TO SUPPORT CONCRETE

Do not  excavat e t o f i nal  gr ade unt i l  j ust  bef or e concr et e i s t o be 
pl aced.   [ For  pi l e f oundat i ons,  st op t he excavat i on at  an el evat i on of  f r om
 150 t o 300 mm above t he bot t om of  t he f oot i ng bef or e dr i v i ng pi l es.   
Af t er  pi l e dr i v i ng has been compl et ed,  compl et e t he r emai nder  of  t he 
excavat i on t o t he el evat i ons shown. ]  Onl y use excavat i on met hods t hat  wi l l  
l eave t he f oundat i on r ock i n a sol i d and unshat t er ed condi t i on.   Roughen 
t he l evel  sur f aces,  and cut  t he s l oped sur f aces,  as i ndi cat ed,  i nt o r ough 
st eps or  benches t o pr ovi de a sat i sf act or y bond.   Pr ot ect  shal es f r om 
sl aki ng and al l  sur f aces f r om er osi on r esul t i ng f r om pondi ng or  wat er  f l ow.

3. 8   GROUND SURFACE PREPARATI ON

3. 8. 1   Gener al  Requi r ement s

Remove and r epl ace unsat i sf act or y mat er i al  wi t h sat i sf act or y mat er i al s,  as 
di r ect ed by t he Cont r act i ng Of f i cer ,  i n sur f aces t o r ecei ve f i l l  or  i n 
excavat ed ar eas.   Scar i f y t he sur f ace t o a dept h of  150 mm bef or e t he f i l l  
i s  st ar t ed.   Pl ow,  st ep,  bench,  or  br eak up sl oped sur f aces st eeper  t han 1 
ver t i cal  t o 4 hor i zont al  so t hat  t he f i l l  mat er i al  wi l l  bond wi t h t he 
exi st i ng mat er i al .   When subgr ades ar e l ess t han t he speci f i ed densi t y,  
br eak up t he gr ound sur f ace t o a mi ni mum dept h of  150 mm,  pul ver i z i ng,  and 
compact i ng t o t he speci f i ed densi t y.   When t he subgr ade i s par t  f i l l  and 
par t  excavat i on or  nat ur al  gr ound,  scar i f y t he excavat ed or  nat ur al  gr ound 
por t i on t o a dept h of  300 mm and compact  i t  as speci f i ed f or  t he adj acent  
f i l l .

3. 8. 2   Fr ozen Mat er i al

Do not  pl ace mat er i al  on sur f aces t hat  ar e muddy,  f r ozen,  or  cont ai n 
f r ost .   Fi ni sh compact i on by sheepsf oot  r ol l er s,  pneumat i c- t i r ed r ol l er s,  
st eel - wheel ed r ol l er s,  or  ot her  appr oved equi pment  wel l  sui t ed t o t he soi l  
bei ng compact ed.   Moi st en mat er i al  as necessar y [ t o pl us or  mi nus [ _____]  
per cent  of  opt i mum moi st ur e]  [ t o pr ovi de t he moi st ur e cont ent  t hat  wi l l  
r eadi l y f aci l i t at e obt ai ni ng t he speci f i ed compact i on wi t h t he equi pment  
used] .

3. 9   UTI LI ZATI ON OF EXCAVATED MATERI ALS

Di spose unsat i sf act or y mat er i al s r emovi ng f r om excavat i ons i nt o desi gnat ed 
wast e di sposal  or  spoi l  ar eas.   Use sat i sf act or y mat er i al  r emoved f r om 
excavat i ons,  i nsof ar  as pr act i cabl e,  i n t he const r uct i on of  f i l l s ,  
embankment s,  subgr ades,  shoul der s,  beddi ng ( as backf i l l ) ,  and f or  s i mi l ar  
pur poses.   Submi t  pr ocedur e and l ocat i on f or  di sposal  of  unused 
sat i sf act or y mat er i al .   Submi t  pr oposed sour ce of  bor r ow mat er i al .   Do not  
wast e any sat i sf act or y excavat ed mat er i al  wi t hout  speci f i c  wr i t t en 
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aut hor i zat i on.   Di spose of  sat i sf act or y mat er i al ,  aut hor i zed t o be wast ed,  
i n desi gnat ed ar eas appr oved f or  sur pl us mat er i al  st or age or  desi gnat ed 
wast e ar eas as di r ect ed.   Cl ear  and gr ub newl y desi gnat ed wast e ar eas on 
Gover nment - cont r ol l ed l and bef or e di sposal  of  wast e mat er i al  t her eon.   
St ockpi l e and use coar se r ock f r om excavat i ons f or  const r uct i ng s l opes or  
embankment s adj acent  t o st r eams,  or  s i des and bot t oms of  channel s and f or  
pr ot ect i ng agai nst  er osi on.   Do not  di spose excavat ed mat er i al  t o obst r uct  
t he f l ow of  any st r eam,  endanger  a par t l y f i ni shed st r uct ur e,  i mpai r  t he 
ef f i c i ency or  appear ance of  any st r uct ur e,  or  be det r i ment al  t o t he 
compl et ed wor k i n any way.

3. 10   BURI ED TAPE AND DETECTI ON WI RE

3. 10. 1   Bur i ed War ni ng and I dent i f i cat i on Tape

Pr ovi de bur i ed ut i l i t y  l i nes wi t h ut i l i t y  i dent i f i cat i on t ape.   Bur y t ape 
300 mm bel ow f i ni shed gr ade;  under  pavement s and sl abs,  bur y t ape 150 mm 
bel ow t op of  subgr ade.

3. 10. 2   Bur i ed Det ect i on Wi r e

Bur y det ect i on wi r e di r ect l y above non- met al l i c  pi pi ng at  a di st ance not  
t o exceed 300 mm above t he t op of  pi pe.   Ext end t he wi r e cont i nuousl y and 
unbr oken,  f r om manhol e t o manhol e.   Ter mi nat e t he ends of  t he wi r e i nsi de 
t he manhol es at  each end of  t he pi pe,  wi t h a mi ni mum of  0. 9 m of  wi r e,  
coi l ed,  r emai ni ng accessi bl e i n each manhol e.   Fur ni sh i nsul at ed wi r e over  
i t ' s  ent i r e l engt h.   I nst al l  wi r es at  manhol es bet ween t he t op of  t he 
cor bel  and t he f r ame,  and ext end up t hr ough t he chi mney seal  bet ween t he 
f r ame and t he chi mney seal .   For  f or ce mai ns,  t er mi nat e t he wi r e i n t he 
val ve pi t  at  t he pump st at i on end of  t he pi pe.

3. 11   BACKFI LLI NG AND COMPACTI ON

Pl ace backf i l l  adj acent  t o any and al l  t ypes of  st r uct ur es,  i n successi ve 
hor i zont al  l ayer s of  l oose mat er i a not  mor e t han 200 mm i n dept h.   Compact  
t o at  l east  90 per cent  l abor at or y maxi mum densi t y f or  cohesi ve mat er i al s 
or  95 per cent  l abor at or y maxi mum densi t y f or  cohesi onl ess mat er i al s i n 
accor dance wi t h JI S A 1210,  t o pr event  wedgi ng act i on or  eccent r i c l oadi ng 
upon or  agai nst  t he st r uct ur e.   Backf i l l  mat er i al  must  be wi t hi n t he r ange 
of  - 2 t o +2 per cent  of  opt i mum moi st ur e cont ent  at  t he t i me of  compact i on.

Pr epar e gr ound sur f ace on whi ch backf i l l  i s  t o be pl aced and pr ovi de 
compact i on r equi r ement s f or  backf i l l  mat er i al s i n conf or mance wi t h t he 
appl i cabl e por t i ons of  par agr aphs GROUND SURFACE PREPARATI ON.   Fi ni sh 
compact i on by sheepsf oot  r ol l er s,  pneumat i c- t i r ed r ol l er s,  st eel - wheel ed 
r ol l er s,  v i br at or y compact or s,  or  ot her  appr oved equi pment .

3. 11. 1   Tr ench Backf i l l

Backf i l l  t r enches t o t he gr ade shown.   [ Backf i l l  t he t r ench t o [ _____]  
met er s above t he t op of  pi pe pr i or  t o per f or mi ng t he r equi r ed pr essur e 
t est s.   Leave t he j oi nt s and coupl i ngs uncover ed dur i ng t he pr essur e 
t est . ]  [ Do not  backf i l l  t he t r ench unt i l  al l  speci f i ed t est s ar e 
per f or med. ]

3. 11. 1. 1   Repl acement  of  Unyi el di ng Mat er i al

Repl ace unyi el di ng mat er i al  r emoved f r om t he bot t om of  t he t r ench wi t h 
sel ect  gr anul ar  mat er i al  or  i ni t i al  backf i l l  mat er i al .
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3. 11. 1. 2   Repl acement  of  Unst abl e Mat er i al

Repl ace unst abl e mat er i al  r emoved f r om t he bot t om of  t he t r ench or  
excavat i on wi t h sel ect  gr anul ar  mat er i al  pl aced i n l ayer s not  exceedi ng 
150 mm l oose t hi ckness.

3. 11. 1. 3   Beddi ng and I ni t i al  Backf i l l

[ Pr ovi de beddi ng of  t he t ype and t hi ckness shown. ]   Pl ace i ni t i al  backf i l l  
mat er i al  and compact  i t  wi t h appr oved t amper s t o a hei ght  of  at  l east  300 
mm above t he ut i l i t y  pi pe or  condui t .   Br i ng up t he backf i l l  evenl y on 
bot h s i des of  t he pi pe f or  t he f ul l  l engt h of  t he pi pe.   Take car e t o 
ensur e t hor ough compact i on of  t he f i l l  under  t he haunches of  t he pi pe.   
Except  as speci f i ed ot her wi se i n t he i ndi v i dual  pi pi ng sect i on,  pr ovi de 
beddi ng f or  bur i ed pi pi ng i n accor dance wi t h as shown i n desi gn dr awi ngs,  
except  as speci f i ed her ei n.   Compact  backf i l l  t o t op of  pi pe t o 90 per cent  
of  JI S A 1210 maxi mum densi t y.   Pr ovi de pl ast i c pi pi ng wi t h beddi ng t o 
spr i ng l i ne of  pi pe.   Pr ovi de mat er i al s as f ol l ows:

3. 11. 1. 3. 1   Cl ass I

Angul ar ,  6 t o 40 mm,  gr aded st one,  i ncl udi ng a number  of  f i l l  mat er i al s 
t hat  have r egi onal  s i gni f i cance such as cor al ,  s l ag,  c i nder s,  cr ushed 
st one,  and cr ushed shel l s.

3. 11. 1. 3. 2   Cl ass I I

Coar se sands and gr avel s wi t h maxi mum par t i c l e s i ze of  40 mm,  i ncl udi ng 
var i ous gr aded sands and gr avel s cont ai ni ng smal l  per cent ages of  f i nes,  
gener al l y gr anul ar  and noncohesi ve,  ei t her  wet  or  dr y.   Soi l  Types G,  G- M,  
G- C,  S,  S- M,  S- C ar e i ncl uded i n t hi s c l ass as speci f i ed i n JGS 0051.

3. 11. 1. 3. 3   Sand

Cl ean,  coar se- gr ai ned sand cl assi f i ed as [ _____]  i n accor dance wi t h 
Sect i on 31 23 00. 00 20 EXCAVATI ON AND FI LL,  [ gr adat i on [ _____]  of  t he  
[ l ocal  St andar d]  or  [ S] ,  [ S- M] ,  [ S- C]  by JGS 0051 f or  [ beddi ng]  [ and]  
[ backf i l l ]  [ as i ndi cat ed] ] .

3. 11. 1. 3. 4   Gr avel  and Cr ushed St one

Cl ean,  coar sel y gr aded nat ur al  gr avel ,  cr ushed st one or  a combi nat i on 
t her eof  i dent i f i ed as [ _____]  i n accor dance wi t h Sect i on 31 23 00. 00 20 
EXCAVATI ON AND FI LL,  [ gr adat i on [ _____]  of  t he [ DOT]  [ St at e St andar d] ]  or  
havi ng a c l assi f i cat i on of   [ G] ,  [ G- M] ,  [ G- C]  i n accor dance wi t h JGS 0051 
f or  [ beddi ng]  [ and]  [ backf i l l ]  [ as i ndi cat ed] .   [ Do not  exceed maxi mum 
par t i c l e s i ze of  [ 75]  [ _____]  mm. ]

3. 11. 1. 4   Fi nal  Backf i l l

Fi l l  t he r emai nder  of  t he t r ench,  except  f or  speci al  mat er i al s f or  
r oadways,  r ai l r oads and ai r f i el ds,  wi t h sat i sf act or y mat er i al .   Pl ace 
backf i l l  mat er i al  and compact  as f ol l ows:

3. 11. 1. 4. 1   Roadways,  Rai l r oads,  and Ai r f i el ds

Pl ace backf i l l  up t o t he r equi r ed el evat i on as speci f i ed.   Do not  per mi t  
wat er  f l oodi ng or  j et t i ng met hods of  compact i on.
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3. 11. 1. 4. 2   Si dewal ks,  Tur f ed or  Seeded Ar eas and Mi scel l aneous Ar eas

Deposi t  backf i l l  i n l ayer s of  a maxi mum of  300 mm l oose t hi ckness,  and 
compact  i t  t o 85 per cent  maxi mum densi t y f or  cohesi ve soi l s and 90 per cent  
maxi mum densi t y f or  cohesi onl ess soi l s.   [ Al l ow wat er  f l oodi ng or  j et t i ng 
met hods of  compact i on f or  gr anul ar  noncohesi ve backf i l l  mat er i al .   Do not  
al l ow wat er  j et t i ng t o penet r at e t he i ni t i al  backf i l l . ]  [ Do not  per mi t  
compact i on by wat er  f l oodi ng or  j et t i ng. ]   Appl y t hi s r equi r ement  t o al l  
ot her  ar eas not  speci f i cal l y desi gnat ed above.

3. 11. 2   Backf i l l  f or  Appur t enances

Af t er  t he manhol e,  cat chbasi n,  i nl et ,  or  s i mi l ar  st r uct ur e has been 
const r uct ed [ and t he concr et e has been al l owed t o cur e f or  [ _____]  days] ,  
pl ace backf i l l  i n such a manner  t hat  t he st r uct ur e i s not  be damaged by 
t he shock of  f al l i ng ear t h.   Deposi t  t he backf i l l  mat er i al ,  compact  i t  as 
speci f i ed f or  f i nal  backf i l l ,  and br i ng up t he backf i l l  evenl y on al l  
s i des of  t he st r uct ur e t o pr event  eccent r i c l oadi ng and excessi ve st r ess.

3. 12   SPECI AL REQUI REMENTS

Speci al  r equi r ement s f or  bot h excavat i on and backf i l l  r el at i ng t o t he 
speci f i c  ut i l i t i es ar e as f ol l ows:

3. 12. 1   Gas Di st r i but i on

Excavat e t r enches t o a dept h t hat  wi l l  pr ovi de a mi ni mum 450 mm of  cover  
i n r ock excavat i on and a mi ni mum 600 mm of  cover  i n ot her  excavat i on.

3. 12. 2   Wat er  Li nes

Excavat e t r enches t o a dept h t hat  pr ovi des a mi ni mum cover  of  [ _____]  
met er s f r om t he exi st i ng gr ound sur f ace,  or  f r om t he i ndi cat ed f i ni shed 
gr ade,  whi chever  i s l ower ,  t o t he t op of  t he pi pe.   [ For  f i r e pr ot ect i on 
yar d mai ns or  pi pi ng,  an addi t i onal  [ _____]  mm of  cover  i s r equi r ed. ]

3. 12. 3   Heat  Di st r i but i on Syst em

Fr ee i ni t i al  backf i l l  mat er i al  of  st ones l ar ger  t han 6. 3 mm i n any 
di mensi on.

3. 12. 4   El ect r i cal  Di st r i but i on Syst em

Pr ovi de a mi ni mum cover  of  600 mm f r om t he f i ni shed gr ade t o di r ect  bur i al  
cabl e and condui t  or  duct  l i ne,  unl ess ot her wi se i ndi cat ed.

3. 12. 5   Sewage Absor pt i on Tr enches or  Pi t s

3. 12. 5. 1   Por ous Fi l l

Pr ovi de backf i l l  mat er i al  consi st i ng of  c l ean cr ushed r ock or  gr avel  
havi ng a gr adat i on [ such t hat  100 per cent  passes t he 50 mm si eve and zer o 
per cent  passes t he 12. 5 mm si eve. ]  [ conf or mi ng t o t he r equi r ement s of  
gr adat i on [ 4. 75 mm]  [ _____]  f or  coar se aggr egat e i n JI S A 5005. ]

3. 12. 5. 2   Cover

[ Fi l t er  f abr i c]  [ Concr et e]   [ or  a l ayer  of  st r aw at  l east  50 mm t hi ck]  as 
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i ndi cat ed.

3. 12. 6   Ri p- Rap Const r uct i on

Const r uct  r i p- r ap [ on beddi ng mat er i al ]  [ on f i l t er  f abr i c]  [ wi t h gr out ]  
[ i n accor dance wi t h  [ _____]  l ocal  St andar d,  par agr aph [ _____] ]  i n t he 
ar eas i ndi cat ed.   Tr i m and dr ess i ndi cat ed ar eas t o conf or m t o cr oss 
sect i ons,  l i nes and gr ades shown wi t hi n a t ol er ance of  30 mm.

3. 12. 6. 1   Beddi ng Pl acement

Spr ead [ f i l t er  f abr i c]  beddi ng mat er i al  uni f or ml y t o a t hi ckness of  at  
l east  [ 75]  [ _____]  mm on pr epar ed subgr ade as i ndi cat ed.   [ Compact i on of  
beddi ng i s not  r equi r ed.   Fi ni sh beddi ng t o pr esent  even sur f ace f r ee f r om 
mounds and wi ndr ows. ]

3. 12. 6. 2   St one Pl acement

Pl ace r ock f or  r i p- r ap on pr epar ed beddi ng mat er i al  t o pr oduce a wel l  
gr aded mass wi t h t he mi ni mum pr act i cabl e per cent age of  voi ds i n 
conf or mance wi t h l i nes and gr ades i ndi cat ed.   Di st r i but e l ar ger  r ock 
f r agment s,  wi t h di mensi ons ext endi ng t he f ul l  dept h of  t he r i p- r ap 
t hr oughout  t he ent i r e mass and el i mi nat e " pocket s"  of  smal l  r ock 
f r agment s.   Rear r ange i ndi v i dual  pi eces by mechani cal  equi pment  or  by hand 
as necessar y t o obt ai n t he di st r i but i on of  f r agment  s i zes speci f i ed 
above.   [ For  gr out ed r i p- r ap,  hand- pl ace sur f ace r ock wi t h open j oi nt s t o 
f aci l i t at e gr out i ng and do not  f i l l  smal l er  spaces bet ween sur f ace r ock 
wi t h f i ner  mat er i al .   Pr ovi de at  l east  one " weep hol e"  t hr ough gr out ed 
r i p- r ap f or  ever y 4. 65 squar e met er s of  f i ni shed sur f ace.   Pr ovi de weep 
hol es wi t h col umns of  beddi ng mat er i al ,  100 mm i n di amet er ,  ext endi ng up 
t o t he r i p- r ap sur f ace wi t hout  gr out . ]

3. 12. 6. 3   Gr out i ng

[ Pr i or  t o gr out i ng,  wet  r i p- r ap sur f aces.   Gr out  r i p- r ap i n successi ve 
l ongi t udi nal  st r i ps,  appr oxi mat el y 3 m i n wi dt h,  commenci ng at  t he l owest  
st r i p and wor ki ng up t he sl ope.   Di st r i but e gr out  t o pl ace of  f i nal  
deposi t  and wor k i nt o pl ace bet ween st ones wi t h br ooms,  spades,  t r owel s,  
or  v i br at i ng equi pment .   Take pr ecaut i ons t o pr event  gr out  f r om 
penet r at i ng beddi ng l ayer .   Pr ot ect  and cur e sur f ace f or  a mi ni mum of  7 
days. ]

3. 13   EMBANKMENTS

3. 13. 1   Ear t h Embankment s

Const r uct  ear t h embankment s f r om sat i sf act or y mat er i al s f r ee of  or gani c or  
f r ozen mat er i al  and r ocks wi t h any di mensi on gr eat er  t han 75 mm.   Pl ace 
t he mat er i al  i n successi ve hor i zont al  l ayer s of  l oose mat er i al  not  mor e 
t han 200 mm i n dept h.   Spr ead each l ayer  uni f or ml y on a soi l  sur f ace t hat  
has been moi st ened or  aer at ed as necessar y,  and scar i f i ed or  ot her wi se 
br oken up so t hat  t he f i l l  wi l l  bond wi t h t he sur f ace on whi ch i t  i s  
pl aced.   Af t er  spr eadi ng,  pl ow,  di sk,  or  ot her wi se br eak up each l ayer ;  
moi st en or  aer at e as necessar y;  t hor oughl y mi x;  and compact  t o at  l east  90 
per cent  l abor at or y maxi mum densi t y i n accor dance wi t h JI S A 1210 f or  
cohesi ve mat er i al s or  95 per cent  l abor at or y maxi mum densi t y f or  
cohesi onl ess mat er i al s.   Backf i l l  mat er i al  must  be wi t hi n t he r ange of  - 2 
t o +2 per cent  of  opt i mum moi st ur e cont ent  at  t he t i me of  compact i on,  when 
r equi r ed.   
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Compact i on r equi r ement s f or  t he upper  por t i on of  ear t h embankment s f or mi ng 
subgr ade f or  pavement s ar e i dent i cal  wi t h t hose r equi r ement s speci f i ed i n 
par agr aph SUBGRADE PREPARATI ON.   Fi ni sh compact i on by sheepsf oot  r ol l er s,  
pneumat i c- t i r ed r ol l er s,  st eel - wheel ed r ol l er s,  v i br at or y compact or s,  or  
ot her  appr oved equi pment .

3. 13. 2   Rock Embankment s

Const r uct  r ock embankment s f r om mat er i al  c l assi f i ed as r ock excavat i on,  as 
def i ned above,  pl aced i n successi ve hor i zont al  l ayer s of  l oose mat er i al  
not  mor e t han [ _____]  mm i n dept h.   Do not  use pi eces of  r ock l ar ger  t han 
[ _____]  mm i n t he gr eat est  di mensi on.   Spr ead each l ayer  of  mat er i al  
uni f or ml y,  compl et el y sat ur at e,  and compact  t o a mi ni mum densi t y of  [ _____]
 kg/ cubi c met er .   Adequat el y bond each successi ve l ayer  of  mat er i al  t o t he 
mat er i al  on whi ch i t  i s  pl aced.   Fi ni sh compact i on wi t h v i br at or y 
compact or s wei ghi ng at  l east  [ _____]  met r i c t ons,  heavy r ubber - t i r ed 
r ol l er s wei ghi ng at  l east  [ _____]  met r i c t ons,  or  st eel - wheel ed r ol l er s 
wei ghi ng at  l east  [ _____]  met r i c t ons.   [ Do not  use r ock excavat i on as 
f i l l  mat er i al  f or  t he const r uct i on of  pavement s. ]  [ I n embankment s on whi ch 
pavement s ar e t o be const r uct ed,  do not  use r ock above a poi nt  [ _____]  mm 
bel ow t he sur f ace of  t he pavement . ]

3. 14   SUBGRADE PREPARATI ON

3. 14. 1   Pr oof  Rol l i ng

Fi ni sh pr oof  r ol l i ng on an exposed subgr ade f r ee of  sur f ace wat er  ( wet  
condi t i ons r esul t i ng f r om r ai nf al l )  whi ch woul d pr omot e degr adat i on of  an 
ot her wi se accept abl e subgr ade.   [ Af t er  st r i ppi ng, ]  pr oof  r ol l  t he exi st i ng 
subgr ade of  t he [ _____]  wi t h s i x passes of  a [ dump t r uck l oaded wi t h 6 
cubi c met er s of  soi l ]  [ 13. 6 met er  t ons,  pneumat i c- t i r ed r ol l er . ]   Oper at e 
t he [ r ol l er ]  [ t r uck]  i n a syst emat i c manner  t o ensur e t he number  of  passes 
over  al l  ar eas,  and at  speeds bet ween 4 t o 5. 5 km/ hour .   [ When pr oof  
r ol l i ng,  pr ovi de one- hal f  of  t he passes made wi t h t he r ol l er  i n a 
di r ect i on per pendi cul ar  t o t he ot her  passes. ]   Not i f y t he Cont r act i ng 
Of f i cer  a mi ni mum of  3 days pr i or  t o pr oof  r ol l i ng.   Per f or m pr oof  r ol l i ng 
i n t he pr esence of  t he Cont r act i ng Of f i cer .   Under cut  r ut t i ng or  pumpi ng 
of  mat er i al  [ as di r ect ed by t he Cont r act i ng Of f i cer ]  [ t o a dept h of  [ _____]
 mm]  and r epl ace wi t h [ f i l l  and backf i l l ]  [ sel ect ]  mat er i al .   [ Pr epar e 
bi ds based on r epl aci ng appr oxi mat el y [ _____]  squar e met er s,  wi t h an 
aver age dept h of  [ _____]  mm at  var i ous l ocat i ons. ]

3. 14. 2   Const r uct i on

Shape subgr ade t o l i ne,  gr ade,  and cr oss sect i on,  and compact  as 
speci f i ed.   I ncl ude pl owi ng,  di ski ng,  and any moi st eni ng or  aer at i ng 
r equi r ed t o obt ai n speci f i ed compact i on f or  t hi s oper at i on.   Remove sof t  
or  ot her wi se unsat i sf act or y mat er i al  and r epl ace wi t h sat i sf act or y 
excavat ed mat er i al  or  ot her  appr oved mat er i al  as di r ect ed.   Excavat e r ock 
encount er ed i n t he cut  sect i on t o a dept h of  150 mm bel ow f i ni shed gr ade 
f or  t he subgr ade.   Br i ng up l ow ar eas r esul t i ng f r om r emoval  of  
unsat i sf act or y mat er i al  or  excavat i on of  r ock t o r equi r ed gr ade wi t h 
sat i sf act or y mat er i al s,  and shape t he ent i r e subgr ade t o l i ne,  gr ade,  and 
cr oss sect i on and compact  as speci f i ed.   [ Af t er  r ol l i ng,  t he sur f ace of  
t he subgr ade f or  r oadways shal l  not  show devi at i ons gr eat er  t han 13 mm 
when t est ed wi t h a 4 m st r ai ght edge appl i ed bot h par al l el  and at  r i ght  
angl es t o t he cent er l i ne of  t he ar ea. ]  [ Af t er  r ol l i ng,  do not  show 
devi at i ons f or  t he sur f ace of  t he subgr ade f or  ai r f i el ds gr eat er  t han 
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[ _____]  mm when t est ed wi t h a [ _____]  met er  st r ai ght edge appl i ed bot h 
par al l el  and at  r i ght  angl es t o t he cent er l i ne of  t he ar ea. ]   Do not  var y 
t he el evat i on of  t he f i ni sh subgr ade mor e t han 15 mm f r om t he est abl i shed 
gr ade and cr oss sect i on.

3. 14. 3   Compact i on

Fi ni sh compact i on by sheepsf oot  r ol l er s,  pneumat i c- t i r ed r ol l er s,  
st eel - wheel ed r ol l er s,  v i br at or y compact or s,  or  ot her  appr oved equi pment .   
Except  f or  paved ar eas and r ai l r oads,  compact  each l ayer  of  t he embankment  
t o at  l east  [ _____]  per cent  of  l abor at or y maxi mum densi t y.

3. 14. 3. 1   Subgr ade f or  Rai l r oads

Compact  subgr ade f or  r ai l r oads t o at  l east  90 per cent  l abor at or y maxi mum 
densi t y f or  cohesi ve mat er i al s or  95 per cent  l abor at or y maxi mum densi t y 
f or  cohesi onl ess mat er i al s i n accor dance wi t h JI S A 1210.

3. 14. 3. 2   Subgr ade f or  Pavement s

Compact  subgr ade f or  pavement s t o at  l east  [ _____]  per cent age l abor at or y 
maxi mum densi t y i n accor dance wi t h JI S A 1210 f or  t he dept h bel ow t he 
sur f ace of  t he pavement  shown.   When mor e t han one soi l  c l assi f i cat i on i s 
pr esent  i n t he subgr ade,  t hor oughl y bl end,  r eshape,  and compact  t he t op 
[ _____]  mm of  subgr ade.

3. 14. 3. 3   Subgr ade f or  Shoul der s

Compact  subgr ade f or  shoul der s t o at  l east  [ _____]  per cent age l abor at or y 
maxi mum densi t y i n accor dance wi t h JI S A 1210 f or  t he [ dept h bel ow t he 
sur f ace of  shoul der  shown]  [ f ul l  dept h of  t he shoul der ] .

3. 14. 3. 4   Subgr ade f or  Ai r f i el d Pavement s

Compact  t op 600 mm bel ow f i ni shed pavement  or  t op 300 mm of  subgr ades,  
whi chever  i s gr eat er ,  t o [ 100]  [ _____]  per cent  of  JI S A 1210;  compact  f i l l  
and backf i l l  mat er i al  t o [ 100]  [ _____]  per cent  of  JI S A 1210.

3. 15   SHOULDER CONSTRUCTI ON

Const r uct  shoul der s of  sat i sf act or y excavat ed or  bor r ow mat er i al  or  as 
ot her wi se shown or  speci f i ed. .   Submi t  advanced not i ce on shoul der  
const r uct i on f or  r i gi d pavement s.   Const r uct  shoul der s i mmedi at el y af t er  
adj acent  pavi ng i s compl et e.   I n t he case of  r i gi d pavement s,  do not  
const r uct  shoul der s unt i l  per mi ssi on of  t he Cont r act i ng Of f i cer  has been 
obt ai ned.   Compact  t he ent i r e shoul der  ar ea t o at  l east  t he per cent age of  
maxi mum densi t y as speci f i ed i n par agr aph SUBGRADE PREPARATI ON above,  f or  
speci f i c  r anges of  dept h bel ow t he sur f ace of  t he shoul der .   Fi ni sh 
compact i on by sheepsf oot  r ol l er s,  pneumat i c- t i r ed r ol l er s,  st eel - wheel ed 
r ol l er s,  v i br at or y compact or s,  or  ot her  appr oved equi pment .   Fi ni sh 
shoul der  const r uct i on i n pr oper  sequence i n such a manner  t hat  adj acent  
di t ches wi l l  be dr ai ned ef f ect i vel y and t hat  no damage of  any k i nd i s done 
t o t he adj acent  compl et ed pavement .   Al i gn t he compl et ed shoul der s t r ue t o 
gr ade and shaped t o dr ai n i n conf or mi t y wi t h t he cr oss sect i on shown.

3. 16   FI NI SHI NG

Fi ni sh t he sur f ace of  excavat i ons,  embankment s,  and subgr ades t o a smoot h 
and compact  sur f ace i n accor dance wi t h t he l i nes,  gr ades,  and cr oss 
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sect i ons or  el evat i ons shown.   Pr ovi de t he degr ee of  f i ni sh f or  gr aded 
ar eas wi t hi n 30 mm of  t he gr ades and el evat i ons i ndi cat ed except  t hat  t he 
degr ee of  f i ni sh f or  subgr ades speci f i ed i n par agr aph SUBGRADE 
PREPARATI ON.   Fi ni sh gut t er s and di t ches i n a manner  t hat  wi l l  r esul t  i n 
ef f ect i ve dr ai nage.   Fi ni sh t he sur f ace of  ar eas t o be t ur f ed f r om 
set t l ement  or  washi ng t o a smoot hness sui t abl e f or  t he appl i cat i on of  
t ur f i ng mat er i al s.   Repai r  gr aded,  t opsoi l ed,  or  backf i l l ed ar eas pr i or  t o 
accept ance of  t he wor k,  and r e- est abl i shed gr ades t o t he r equi r ed 
el evat i ons and sl opes.

3. 16. 1   Subgr ade and Embankment s

Dur i ng const r uct i on,  keep embankment s and excavat i ons shaped and dr ai ned.   
Mai nt ai n di t ches and dr ai ns al ong subgr ade t o dr ai n ef f ect i vel y at  al l  
t i mes.   Do not  di st ur b t he f i ni shed subgr ade by t r af f i c  or  ot her  
oper at i on.   Pr ot ect  and mai nt ai n t he f i ni shed subgr ade i n a sat i sf act or y 
condi t i on unt i l  bal l ast ,  subbase,  base,  or  pavement  i s pl aced.   Do not  
per mi t  t he st or age or  st ockpi l i ng of  mat er i al s on t he f i ni shed subgr ade.   
Do not  l ay subbase,  base cour se,  bal l ast ,  or  pavement  unt i l  t he subgr ade 
has been checked and appr oved,  and i n no case pl ace subbase,  base,  
sur f aci ng,  pavement ,  or  bal l ast  on a muddy,  spongy,  or  f r ozen subgr ade.

3. 16. 2   Capi l l ar y Wat er  Bar r i er

Pl ace a capi l l ar y wat er  bar r i er  under  concr et e f l oor  and ar ea- way sl abs 
gr ade di r ect l y on t he subgr ade and compact  wi t h a mi ni mum of  t wo passes of  
a hand- oper at ed pl at e- t ype vi br at or y compact or .

3. 16. 3   Gr adi ng Ar ound St r uct ur es

Const r uct  ar eas wi t hi n 1. 5 m out si de of  each bui l di ng and st r uct ur e l i ne 
t r ue- t o- gr ade,  shape t o dr ai n,  and mai nt ai n f r ee of  t r ash and debr i s unt i l  
f i nal  i nspect i on has been compl et ed and t he wor k has been accept ed.

3. 17   PLACI NG TOPSOI L

On ar eas t o r ecei ve t opsoi l ,  pr epar e t he compact ed subgr ade soi l  t o a 50 mm
 dept h f or  bondi ng of  t opsoi l  wi t h subsoi l .   Spr ead t opsoi l  evenl y t o a 
t hi ckness of  [ _____]  mm and gr ade t o t he el evat i ons and sl opes shown.   Do 
not  spr ead t opsoi l  when f r ozen or  excessi vel y wet  or  dr y.   Obt ai n mat er i al  
r equi r ed f or  t opsoi l  i n excess of  t hat  pr oduced by excavat i on wi t hi n t he 
gr adi ng l i mi t s f r om [ of f s i t e ar eas]  [ ar eas i ndi cat ed] .

3. 18   TESTI NG

Per f or m t est i ng by a Cor ps val i dat ed commer ci al  t est i ng l abor at or y or  t he 
Cont r act or ' s val i dat ed t est i ng f aci l i t y .   Submi t  qual i f i cat i ons of  t he 
Cor ps val i dat ed commer ci al  t est i ng l abor at or y or  t he Cont r act or ' s 
val i dat ed t est i ng f aci l i t i es.   I f  t he Cont r act or  el ect s t o est abl i sh 
t est i ng f aci l i t i es,  do not  per mi t  wor k r equi r i ng t est i ng unt i l  t he 
Cont r act or ' s f aci l i t i es have been i nspect ed,  Cor ps val i dat ed and appr oved 
by t he Cont r act i ng Of f i cer .

a.   Det er mi ne f i el d i n- pl ace densi t y i n accor dance wi t h  [ JI S A 1214] [
JGS 1614]  .   [ When JGS 1614 i s used,  check t he cal i br at i on cur ves and 
adj ust  usi ng onl y t he sand cone met hod as descr i bed i n JI S A 1214.    
r esul t s i n a wet  uni t  wei ght  of  soi l  i n det er mi ni ng t he moi st ur e 
cont ent  of  t he soi l  when usi ng t hi s met hod.  Si nce JGS 1614 uses 
equi pment  t hat  cont ai ns r adi act i ve mat er i al s,  not i f y t he Base 
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Bi oEnvi r onment al  and/ or  Envi r onment al  Of f i ce and t he Cont r act i ng 
Of f i cer  i f  t hi s met hod i s used.

b.   Check t he cal i br at i on cur ves f ur ni shed wi t h t he moi st ur e gauges al ong 
wi t h densi t y cal i br at i on checks as descr i bed i n JGS 1614;  check t he 
cal i br at i on of  bot h t he densi t y and moi st ur e gauges at  t he begi nni ng 
of  a j ob on each di f f er ent  t ype of  mat er i al  encount er ed and at  
i nt er val s as di r ect ed by t he Cont r act i ng Of f i cer . ]     When t est  
r esul t s i ndi cat e,  as det er mi ned by t he Cont r act i ng Of f i cer ,  t hat  
compact i on i s not  as speci f i ed,  r emove t he mat er i al ,  r epl ace and 
r ecompact  t o meet  speci f i cat i on r equi r ement s.

c.   Per f or m t est s on r ecompact ed ar eas t o det er mi ne conf or mance wi t h 
speci f i cat i on r equi r ement s.   Appoi nt  a r egi st er ed pr of essi onal  c i v i l  
engi neer  t o cer t i f y i nspect i ons and t est  r esul t s.   These 
cer t i f i cat i ons shal l  st at e t hat  t he t est s and obser vat i ons wer e 
per f or med by or  under  t he di r ect  super vi s i on of  t he engi neer  and t hat  
t he r esul t s ar e r epr esent at i ve of  t he mat er i al s or  condi t i ons bei ng 
cer t i f i ed by t he t est s.   The f ol l owi ng number  of  t est s,  i f  per f or med 
at  t he appr opr i at e t i me,  wi l l  be t he mi ni mum accept abl e f or  each t ype 
oper at i on.

3. 18. 1   Fi l l  and Backf i l l  Mat er i al  Gr adat i on

One t est  per  [ _____]  cubi c met er s st ockpi l ed or  i n- pl ace sour ce mat er i al .   
Det er mi ne gr adat i on of  f i l l  and backf i l l  mat er i al  i n accor dance wi t h  [
JI S A 1102]  [ JI S A 1103] .

3. 18. 2   I n- Pl ace Densi t i es

a.   One t est  per  [ _____]  squar e met er s,  or  f r act i on t her eof ,  of  each l i f t  
of  f i l l  or  backf i l l  ar eas compact ed by ot her  t han hand- oper at ed 
machi nes.

b.   One t est  per  [ _____]  squar e met er s,  or  f r act i on t her eof ,  of  each l i f t  
of  f i l l  or  backf i l l  ar eas compact ed by hand- oper at ed machi nes.

c.   One t est  per  [ _____]  l i near  met er s,  or  f r act i on t her eof ,  of  each l i f t  
of  embankment  or  backf i l l  f or  [ r oads]  [ ai r f i el ds] .

d.   One t est  per  [ _____]  l i near  met er s,  or  f r act i on t her eof ,  of  each l i f t  
of  embankment  or  backf i l l  f or  r ai l r oads.

3. 18. 3   Check Test s on I n- Pl ace Densi t i es

I f  JGS 1614 i s used,  check i n- pl ace densi t i es by JI S A 1214 as f ol l ows:

a.   One check t est  per  l i f t  f or  each [ _____]  squar e met er s,  or  f r act i on 
t her eof ,  of  each l i f t  of  f i l l  or  backf i l l  compact ed by ot her  t han 
hand- oper at ed machi nes.

b.   One check t est  per  l i f t  f or  each [ _____]  squar e met er s,  of  f i l l  or  
backf i l l  ar eas compact ed by hand- oper at ed machi nes.

c.   One check t est  per  l i f t  f or  each [ _____]  l i near  met er s,  or  f r act i on 
t her eof ,  of  embankment  or  backf i l l  f or  [ r oads]  [ ai r f i el ds] .

d.   One check t est  per  l i f t  f or  each [ _____]  l i near  met er s,  or  f r act i on 
t her eof ,  of  embankment  or  backf i l l  f or  r ai l r oads.
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3. 18. 4   Moi st ur e Cont ent s

I n t he st ockpi l e,  excavat i on,  or  bor r ow ar eas,  per f or m  t est s as r equi r ed,  
t o meet  compact i on r equi r ement s,  per  t ype of  mat er i al  or  sour ce of  
mat er i al  bei ng pl aced dur i ng st abl e weat her  condi t i ons.   Dur i ng unst abl e 
weat her ,  per f or m t est s as di ct at ed by l ocal  condi t i ons and appr oved by t he 
Cont r act i ng Of f i cer .

3. 18. 5   Opt i mum Moi st ur e and Labor at or y Maxi mum Densi t y

Per f or m t est s f or  each t ype mat er i al  or  sour ce of  mat er i al  i ncl udi ng 
bor r ow mat er i al  t o det er mi ne t he opt i mum moi st ur e and l abor at or y maxi mum 
densi t y val ues.   One r epr esent at i ve t est  per  [ _____]  cubi c met er s of  f i l l  
and backf i l l ,  or  when any change i n mat er i al  occur s whi ch may af f ect  t he 
opt i mum moi st ur e cont ent  or  l abor at or y maxi mum densi t y.

3. 18. 6   Tol er ance Test s f or  Subgr ades

Per f or m cont i nuous checks on t he degr ee of  f i ni sh speci f i ed i n par agr aph 
SUBGRADE PREPARATI ON dur i ng const r uct i on of  t he subgr ades.

3. 18. 7   Di spl acement  of  Sewer s

Af t er  ot her  r equi r ed t est s have been per f or med and t he t r ench backf i l l  
compact ed t o [ [ _____] ,  met er s above t he t op of  t he pi pe]  [ t he f i ni shed 
gr ade sur f ace] ,  i nspect  t he pi pe t o det er mi ne whet her  s i gni f i cant  
di spl acement  has occur r ed.   Conduct  t hi s i nspect i on i n t he pr esence of  t he 
Cont r act i ng Of f i cer .   I nspect  pi pe si zes l ar ger  t han 900 mm,  whi l e 
i nspect i ng smal l er  di amet er  pi pe by shi ni ng a l i ght  or  l aser  bet ween 
manhol es or  manhol e l ocat i ons,  or  by t he use of  t el evi s i on camer as passed 
t hr ough t he pi pe.   I f ,  i n t he j udgment  of  t he Cont r act i ng Of f i cer ,  t he 
i nt er i or  of  t he pi pe shows poor  al i gnment  or  any ot her  def ect s t hat  woul d 
cause i mpr oper  f unct i oni ng of  t he syst em,  r epl ace or  r epai r  t he def ect s as 
di r ect ed at  no addi t i onal  cost  t o t he Gover nment .

3. 19   DI SPOSI TI ON OF SURPLUS MATERI AL

Remove sur pl us mat er i al  or  ot her  soi l  mat er i al  not  r equi r ed or  sui t abl e 
f or  f i l l i ng or  backf i l l i ng,  and br ush,  r ef use,  st umps,  r oot s,  and t i mber  
[ t o a Gover nment  di sposal  ar ea [ as i ndi cat ed] [ whi ch i s l ocat ed wi t hi n a 
haul  di st ance of  [ _____]  km] ] [ f r om Gover nment  pr oper t y t o an appr oved 
l ocat i on ]  [ f r om Gover nment  pr oper t y and del i ver ed t o a l i censed/ per mi t t ed 
f aci l i t y  or  t o a l ocat i on appr oved by t he Cont r act i ng Of f i cer . ] .

        - -  End of  Sect i on - -
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SECTI ON 31 21 13

RADON MI TI GATI ON
11/ 18

PART 1   GENERAL

1. 1   SUMMARY

Pr ovi de al l  wor k necessar y t o r educe and mai nt ai n r adon concent r at i on 
l evel s bel ow [ 148 Bequer el s per  cubi c met er  ( Bq/ cu m) ] [ 4. 0 pi coCur i es per  
l i t er  ( pCi / L) ]  i n var i ous bui l di ngs speci f i ed her ei n.   Per f or m mi t i gat i on 
syst em i nst al l at i on,  and per f or m post - mi t i gat i on t est i ng and moni t or i ng 
f or  r adon.

1. 2   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

AI R MOVEMENT AND CONTROL ASSOCI ATI ON I NTERNATI ONAL,  I NC.  ( AMCA)

AMCA 210 ( 2016)  Labor at or y Met hods of  Test i ng Fans 
f or  Aer odynami c Per f or mance Rat i ng

AMERI CAN ASSOCI ATI ON OF RADON SCI ENTI STS AND TECHNOLOGI STS ( AARST)

ANSI / AARST MALB ( 2014)  Pr ot ocol  f or  Conduct i ng 
Measur ement s of  Radon and Radon Decay 
Pr oduct s i n School s and Lar ge Bui l di ngs

ANSI / AARST RMS- LB ( 2018)  Radon Mi t i gat i on St andar ds f or  
School s and Lar ge Bui l di ngs

AMERI CAN CONCRETE I NSTI TUTE ( ACI )

ACI  301 ( 2016)  Speci f i cat i ons f or  St r uct ur al  
Concr et e

ASTM I NTERNATI ONAL ( ASTM)

ASTM B209M ( 2014)  St andar d Speci f i cat i on f or  Al umi num 
and Al umi num- Al l oy Sheet  and Pl at e ( Met r i c)

ASTM C475/ C475M ( 2017)  St andar d Speci f i cat i on f or  Joi nt  
Compound and Joi nt  Tape f or  Fi ni shi ng 
Gypsum Boar d

ASTM C514 ( 2004;  R 2020)  St andar d Speci f i cat i on f or  
Nai l s f or  t he Appl i cat i on of  Gypsum Boar d

ASTM C645 ( 2014;  E 2015)  Nonst r uct ur al  St eel  Fr ami ng 
Member s

ASTM C834 ( 2017)  St andar d Speci f i cat i on f or  Lat ex 
Seal ant s
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ASTM C840 ( 2020)  St andar d Speci f i cat i on f or  
Appl i cat i on and Fi ni shi ng of  Gypsum Boar d

ASTM C920 ( 2018)  St andar d Speci f i cat i on f or  
El ast omer i c Joi nt  Seal ant s

ASTM C1002 ( 2020)  St andar d Speci f i cat i on f or  St eel  
Sel f - Pi er ci ng Tappi ng Scr ews f or  t he 
Appl i cat i on of  Gypsum Panel  Pr oduct s or  
Met al  Pl ast er  Bases t o Wood St uds or  St eel  
St uds

ASTM C1047 ( 2019)  St andar d Speci f i cat i on f or  
Accessor i es f or  Gypsum Wal l boar d and 
Gypsum Veneer  Base

ASTM C1396/ C1396M ( 2017)  St andar d Speci f i cat i on f or  Gypsum 
Boar d

ASTM D2665 ( 2014)  St andar d Speci f i cat i on f or  
Pol y( Vi nyl  Chl or i de)  ( PVC)  Pl ast i c Dr ai n,  
Wast e,  and Vent  Pi pe and Fi t t i ngs

ASTM E2121 ( 2013)  St andar d Pr act i ce f or  I nst al l i ng 
Radon Mi t i gat i on Syst ems i n Exi st i ng 
Low- Ri se Resi dent i al  Bui l di ngs

COMPRESSED GAS ASSOCI ATI ON ( CGA)

CGA G- 7 ( 2014)  Compr essed Ai r  f or  Human 
Respi r at i on;  6t h Edi t i on

GYPSUM ASSOCI ATI ON ( GA)

GA 216 ( 2010)  Appl i cat i on and Fi ni shi ng of  Gypsum 
Panel  Pr oduct s

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S A 5508 ( 2019)  Nai l s

JI S A 5538 ( 2018)  Adhesi ves f or  Wal l  and Cei l i ng 
Boar ds

JI S A 5556 ( 2021)  St apl es

JI S A 6517 ( 2020)  St eel  Fur r i ngs f or  Wal l  and Cei l i ng 
i n Bui l di ngs

JI S A 6901 ( 2019)  Gypsum Boar ds

JI S A 6914 ( 2017)  Joi nt i ng Mat er i al s f or  Gypsum 
Pl ast er boar ds

JI S B 1112 ( 2019)  Cr oss- Recessed Head Wood Scr ews

JI S B 1125 ( 2020)  Sel f  Dr i l l i ng Tappi ng Scr ews
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I NTERNATI ONAL CODE COUNCI L ( I CC)

I CC I MC ( 2018)  I nt er nat i onal  Mechani cal  Code

MASTER PAI NTERS I NSTI TUTE ( MPI )

MPI  50 ( 2015)  Pr i mer  Seal er ,  Lat ex,  I nt er i or

MPI  114 ( 2012)  Lat ex,  I nt er i or ,  Gl oss ( MPI  GLoss 
Level  6)

MPI  139 ( 2016)  Lat ex,  I nt er i or ,  Hi gh Per f or mance 
Ar chi t ect ur al ,  ( MPI  Gl oss Level  3)

MPI  141 ( 2016)  Lat ex,  I nt er i or ,  Hi gh Per f or mance 
Ar chi t ect ur al ,  Semi - Gl oss ( MPI  Gl oss Level  
5)

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA MG 1 ( 2021)  Mot or s and Gener at or s

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 ( 2023;  ERTA 7 2023;  TI A 23- 15)  Nat i onal  
El ect r i cal  Code

NORTHEASTERN LUMBER MANUFACTURERS ASSOCI ATI ON ( NELMA)

NELMA Gr adi ng Rul es ( 2013)  St andar d Gr adi ng Rul es f or  
Nor t heast er n Lumber

SHEET METAL AND AI R CONDI TI ONI NG CONTRACTORS'  NATI ONAL ASSOCI ATI ON 
( SMACNA)

SMACNA 1378 ( 1995)  Ther mopl ast i c Duct  ( PVC)  
Const r uct i on Manual ,  2nd Edi t i on

SOUTHERN PI NE I NSPECTI ON BUREAU ( SPI B)

SPI B 1003 ( 2014)  St andar d Gr adi ng Rul es f or  Sout her n 
Pi ne Lumber

U. S.  ARMY CORPS OF ENGI NEERS ( USACE)

EM 385- 1- 1  Saf et y - -  Saf et y and Heal t h Requi r ement s 
Manual

U. S.  DEPARTMENT OF THE NAVY

OPNAV M- 5090. 1 ( 2014)  Envi r onment al  Readi ness Manual

U. S.  ENVI RONMENTAL PROTECTI ON AGENCY ( EPA)

EPA 402- R- 92- 003 ( 1993)  Pr ot ocol s f or  Radon and Radon Decay 
Pr oduct  Measur ement s i n Homes

EPA 402- R- 92- 004 ( 1992)  I ndoor  Radon and Radon Decay 
Pr oduct  Measur ement  Devi ce Pr ot ocol s
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EPA 402- R- 92- 014 ( 1993)  Radon Measur ement  i n School s

EPA 402- R- 93- 078 ( 1993;  R 1994)  Radon Mi t i gat i on St andar ds

EPA 625- R- 92- 016 ( 1993;  Am 1994)  Radon Pr event i on i n Desi gn 
and Const r uct i on of  School s and Ot her  
Lar ge Bui l di ngs

EPA 625- R- 93- 011 ( 1993)  Radon Reduct i on Techni que f or  
Exi st i ng Det ached Houses:   Techni cal  
Gui dance f or  Act i ve Soi l  Depr essur i zat i on 
Syst ems

U. S.  NATI ONAL ARCHI VES AND RECORDS ADMI NI STRATI ON ( NARA)

29 CFR 1910. 1096 ( 2017)  I oni z i ng Radi at i on

29 CFR 1926. 59 Hazar d Communi cat i on

29 CFR 1926. 103 Respi r at or y Pr ot ect i on

42 CFR 84 Appr oval  of  Respi r at or y Pr ot ect i ve Devi ces

WEST COAST LUMBER I NSPECTI ON BUREAU ( WCLI B)

WCLI B 17 ( 2015)  St andar d Gr adi ng Rul es

WESTERN WOOD PRODUCTS ASSOCI ATI ON ( WWPA)

WWPA G- 5 ( 2017)  West er n Lumber  Gr adi ng Rul es

1. 3   DEFI NI TI ONS

1. 3. 1   Act i ve Soi l  Depr essur i zat i on ( ASD)

A f ami l y of  r adon mi t i gat i on syst ems i nvol v i ng mechani cal l y- dr i ven soi l  
depr essur i zat i on,  i ncl udi ng sub- sl ab depr essur i zat i on ( SSD) ,  sub- membr ane 
depr essur i zat i on ( SMD) ,  bl ock wal l  depr essur i zat i on ( BWD)  and cr awl  space 
depr essur i zat i on ( CSD) .

1. 3. 2   Cont r act  Document s

Document s f ur ni shed t o pr ospect i ve bi dder s/ pr oposer s cont ai ni ng 
i nf or mat i on and speci f y i ng cr i t er i a and pr oj ect  r equi r ement s f or  
di agnost i c t est i ng,  desi gn,  const r uct i on and moni t or i ng of  mul t i pl e r adon 
mi t i gat i on syst ems.   The document s i ncl ude t hi s speci f i cat i on and t he 
dr awi ngs l i s t ed i n and accompanyi ng t hi s speci f i cat i on.

1. 3. 3   Long Ter m Radon Det ect or s

Al pha t r ack,  el ect r et  i on chamber ,  or  appr oved equi val ent .   Devi ces 
capabl e of  sensi ng and r ecor di ng t he pr esences of  r adon dur i ng a t i me 
per i od of  91 days t o 12 mont hs whi ch when anal yzed pr ovi de a numer i c 
val ue,  measur ed i n [ Bq/ cu m] [ pCi / L] ,  f or  r adon concent r at i ons dur i ng t he 
t i me exposed.
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1. 3. 4   Pr essur e Di f f er ent i al  Gauge

A t ool  used t o measur e t he PFE cr eat ed by an ASD syst em.   Cal i br at e t he 
gauge i n accor dance wi t h nat i onal  st andar ds and t he manuf act ur er ' s 
r ecommendat i ons.   The gauge must  be capabl e of  r eadi ngs t o 0. 25 Pa wat er  
col umn

1. 3. 5   Pr essur e Fi el d Ext ensi on ( PFE)

The di st ance t hat  a pr essur e change,  cr eat ed by dr awi ng soi l - gas t hr ough a 
suct i on poi nt ,  ext ends out war d i n a sub- sl ab gas per meabl e l ayer ,  under  a 
membr ane,  behi nd a sol i d wal l  or  i n a hol l ow wal l .

1. 3. 6   Qual i f i ed Mi t i gat i on Pr of essi onal

Regar dl ess of  t eam composi t i on,  a " Qual i f i ed Mi t i gat i on Pr of essi onal "  f or  
t he pur poses of  t hi s document  i s def i ned as:  " An i ndi v i dual  t hat  has 
demonst r at ed a mi ni mum degr ee of  appr opr i at e t echni cal  knowl edge and 
ski l l s  speci f i c  t o r adon mi t i gat i on of  school s and l ar ge bui l di ngs:  a)  as 
est abl i shed i n cer t i f i cat i on r equi r ement s of  t he Nat i onal  Radon 
Pr of i c i ency Pr ogr am ( NRPP)  or  t he Nat i onal  Radon Saf et y Boar d ( NRSB) ;  and 
b)  as r equi r ed by st at ut e,  st at e l i censur e or  cer t i f i cat i on pr ogr am,  wher e 
appl i cabl e. "

1. 3. 7   Shor t  Ter m Radon Det ect or s

Char coal ,  el ect r et  i on chamber ,  or  appr oved equi val ent .   Devi ces capabl e 
of  sensi ng and r ecor di ng t he pr esences of  r adon dur i ng a t i me per i od of  
48- hour s t o 90 days whi ch when anal yzed pr ovi de a numer i c val ue,  measur ed 
i n [ Bq/ cu m] [ pCi / L] ,  f or  r adon concent r at i ons dur i ng t he t i me exposed.

1. 3. 8   Suct i on Hol e

Locat i on at  whi ch vacuum i s cr eat ed f or  sub- sl ab communi cat i on t est i ng.

1. 3. 9   Suct i on Poi nt

Ver t i cal  st andpi pe penet r at i ng i nt o t he soi l  gas envi r onment  cont ai ni ng 
r adon and ser vi ng as t he condui t  t o exhaust  r adon gas t o t he at mospher e.

1. 3. 10   Test  Hol e

Locat i on at  whi ch pr essur e r eadi ngs ar e t aken dur i ng sub- sl ab 
communi cat i on t est i ng.   Readi ngs ar e used t o eval uat e pot ent i al  
ef f ect i veness of  a sub- sl ab depr essur i zat i on syst em.

1. 4   SYSTEM DESCRI PTI ON AND REQUI REMENTS

1. 4. 1   Per f or mance Requi r ement s

Radon mi t i gat i on syst ems must  r educe and mai nt ai n r adon concent r at i on 
l evel s bel ow [ 148 Bq/ cu m] [ 4. 0 pCi / L]  i n var i ous bui l di ngs speci f i ed 
her ei n.   Test  and const r uct  r adon mi t i gat i on syst ems i n accor dance wi t h 
ANSI / AARST RMS- LB,  ANSI / AARST MALB, [  ASTM E2121] [  OPNAV M- 5090. 1]  
EPA 402- R- 93- 078,  EPA 402- R- 92- 003,  EPA 402- R- 92- 004 and as speci f i ed 
her ei n.   Addi t i onal  gui dance f or  t est i ng and const r uct i ng r adon mi t i gat i on 
syst ems i s cont ai ned i n EPA 625- R- 92- 016 and EPA 625- R- 93- 011.

SECTI ON 31 21 13  Page 5



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

1. 5   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  or  " S"  
c l assi f i cat i on.   Submi t t al s not  havi ng a " G"  or  " S"  c l assi f i cat i on ar e 
[ f or  Cont r act or  Qual i t y Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When 
used,  a code f ol l owi ng t he " G"  c l assi f i cat i on i dent i f i es t he of f i ce t hat  
wi l l  r evi ew t he submi t t al  f or  t he Gover nment . ]   Submi t  t he f ol l owi ng i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 03 Pr oduct  Dat a

Respi r at or s;  G[ ,  [ _____] ]

Radon Mi t i gat i on Syst ems Component s

Radon Mi t i gat i on Syst ems Encl osur e Component s

SD- 06 Test  Repor t s

Post  Mi t i gat i on Test i ng;  G[ ,  [ _____] ]

SD- 07 Cer t i f i cat es

Wor ker  Pr ot ect i on Pl an;  G[ ,  [ _____] ]

Medi cal  Cer t i f i cat i on;  G[ ,  [ _____] ]

Wor ker  Not i f i cat i on;  G[ ,  [ _____] ]

Respi r at or y Pr ot ect i on Pr ogr am;  G[ ,  [ _____] ]

Cont r act or  Qual i f i cat i ons;  G[ ,  [ _____] ]

Cont r act or  Exper i ence;  G[ ,  [ _____] ]

Test i ng Labor at or y Cer t i f i cat i on;  G[ ,  [ _____] ]

Pr oof  Of  Cur r ent  Cal i br at i on For  Test i ng Devi ces;  G[ ,  [ _____] ]

Radon Mi t i gat i on Syst em I nspect i on;  G[ ,  [ _____] ]

SD- 08 Manuf act ur er ' s I nst r uct i ons

Radon Mi t i gat i on Syst ems Component s

Radon Mi t i gat i on Syst ems Encl osur e Component s

SD- 10 Oper at i on and Mai nt enance Dat a

Radon Mi t i gat i on Syst ems,  Dat a Package 2;  G[ ,  [ _____] ]

  Submi t  i n accor dance wi t h Sect i on 01 78 23 OPERATI ON AND 
MAI NTENANCE DATA.

SD- 11 Cl oseout  Submi t t al s

Radon Det ect or  Locat i on Log;  G[ ,  [ _____] ]

Respi r at or  Pr ogr am Recor ds;  G[ ,  [ _____] ]
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1. 6   RADON DETECTOR LOCATI ON LOG

Pr epar e and pr ovi de t o t he Cont r act i ng Of f i cer  a Radon Det ect or  Locat i on 
Log f or  each bui l di ng det ai l i ng t he i dent i t y and l ocat i on of  each shor t  
t er m and l ong t er m r adon det ect or .   Pr epar e t he l og usi ng copi es of  t he 
" Devi ce Pl acement  Log"  cont ai ned i n EPA 402- R- 92- 014,  and pr ovi de t he 
appr opr i at e i nf or mat i on as l i ne i t ems.   I n addi t i on t o t he l og,  on a copy 
of  t he bui l di ng f l oor  pl ans,  l ocat e and i dent i f y each shor t  t er m and l ong 
t er m det ect or .

1. 7   WORKER HEALTH AND SAFETY

Compl y wi t h OSHA,  st at e and l ocal  st andar ds or  r egul at i ons r el at i ng t o 
wor ker  saf et y and occupat i onal  r adon exposur e.   Pr epar e a wor ker  
pr ot ect i on pl an i n accor dance wi t h 29 CFR 1910. 1096, [  OPNAV M- 5090. 1, ] [  
EM 385- 1- 1, ]  and EPA 402- R- 93- 078.

1. 7. 1   Wor ker  Pr ot ect i on Pl an

The wor ker  pr ot ect i on pl an must  addr ess,  at  a mi ni mum occupat i onal  r adon 
exposur e,  saf e use of  al l  j ob s i t e equi pment  i ncl udi ng saf e pr act i ces when 
usi ng l adder s or  scaf f ol di ng;  saf e pr ocedur es f or  cr awl  space wor k and 
avoi dance of  j ob s i t e hazar ds;  di scussi on of  hant avi r us sympt oms;  f i r e and 
l i f e saf et y i ssues;  conf i ned space access;  handl i ng caust i c sol vent s and 
bondi ng chemi cal s;  appr opr i at e use of  per sonal  pr ot ect i ve equi pment ;  
r espi r at or y pr ot ect i on pr ogr am;  suspect ed cont ami nant s such as asbest os,  
l ead pai nt ,  mol d or  ot her  t oxi ns t hat  may exi st ;  saf et y dat a sheet s ( SDS) ;  
vent i l at ed wor k ar eas as r equi r ed t o r educe occupat i onal  r adon exposur e.   
Adher e t o 29 CFR 1926. 59 and pr ovi de t he Cont r act i ng Of f i cer  wi t h a copy 
of  t he SDS f or  al l  mat er i al s br ought  t o t he s i t e.

1. 7. 2   Wor ker  Exposur e Recor ds

Mai nt ai n r ecor ds of  wor ker  exposur e t o r adon suf f i c i ent  t o ver i f y t hat  
wor ker s ar e exposed t o l ess t han f our  wor ki ng l evel  mont hs ( WLM)  i n any 
12- mont h per i od.

1. 7. 3   Medi cal  Cer t i f i cat i on

Pr ovi de a wr i t t en cer t i f i cat i on f or  each wor ker  and super vi sor ,  s i gned by 
a l i censed physi c i an i ndi cat i ng t hat  t he wor ker  and super vi sor  has met  or  
exceeded al l  of  t he medi cal  pr er equi s i t es l i s t ed her ei n and i n 
29 CFR 1910. 1096 and 29 CFR 1926. 103 as pr escr i bed by l aw.   Submi t  
cer t i f i cat es pr i or  t o t he st ar t  of  wor k.

1. 7. 4   Wor ker  Not i f i cat i on

Tr ai n wor ker s exposed t o r adon about  t he hazar ds of  exposur e t o r adon and 
t he need t o appl y pr ot ect i ve measur es when wor ki ng i n ar eas wi t h el evat ed 
r adon concent r at i ons.   Tr ai ni ng must  compl y wi t h 29 CFR 1910. 1096.   Submi t  
a not i f i cat i on s i gned by each wor ker  acknowl edgi ng t hey have been pr oper l y 
t r ai ned r egar di ng t he hazar ds of  r adon exposur e.

1. 8   RESPI RATORY PROTECTI ON PROGRAM

Est abl i sh and i mpl ement  a r espi r at or  pr ogr am as r equi r ed by 
29 CFR 1910. 1096,  and 29 CFR 1926. 103.   Submi t  a wr i t t en descr i pt i on of  
t he pr ogr am t o t he Cont r act i ng Of f i cer .   Submi t  a wr i t t en pr ogr am manual  
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or  oper at i ng pr ocedur e i ncl udi ng met hods of  compl i ance wi t h r egul at or y 
st at ut es.

1. 8. 1   Respi r at or  Pr ogr am Recor ds

Submi t  r ecor ds of  t he r espi r at or  pr ogr am as r equi r ed by 29 CFR 1926. 103,  
and 29 CFR 1910. 1096.

1. 8. 2   Respi r at or  Fi t  Test i ng

Conduct  a qual i t at i ve or  quant i t at i ve f i t  t est  conf or mi ng t o 
29 CFR 1926. 103 f or  each wor ker  r equi r ed t o wear  a r espi r at or ,  and any 
aut hor i zed vi s i t or s who ent er  a r egul at ed ar ea wher e r espi r at or s ar e 
r equi r ed t o be wor n.   A r espi r at or  f i t  t est  must  be per f or med pr i or  t o 
i ni t i al l y  wear i ng a r espi r at or  and ever y 12 mont hs t her eaf t er .   I f  
physi cal  changes devel op t hat  wi l l  af f ect  t he f i t ,  a new f i t  t est  must  be 
per f or med.   Funct i onal  f i t  checks must  be per f or med each t i me a r espi r at or  
i s put  on and i n accor dance wi t h t he manuf act ur er ' s r ecommendat i on.

1. 8. 3   Respi r at or  Sel ect i on and Use Requi r ement s

Pr ovi de r espi r at or s,  and ensur e t hat  t hey ar e used as r equi r ed by 
29 CFR 1910. 1096,  29 CFR 1926. 103 and i n accor dance wi t h CGA G- 7 and t he 
manuf act ur er ' s r ecommendat i ons.   Respi r at or s must  be appr oved by t he 
Nat i onal  I nst i t ut e f or  Occupat i onal  Saf et y and Heal t h NI OSH,  under  t he 
pr ovi s i ons of  42 CFR 84,  f or  use i n envi r onment s cont ai ni ng r adon.   For  
ai r - pur i f y i ng r espi r at or s,  t he par t i cul at e f i l t er  must  be hi gh- ef f i c i ency 
par t i cul at e ai r  ( HEPA) / ( N- , R- , P- 100) .   The i ni t i al  r espi r at or  sel ect i on 
and t he deci s i ons r egar di ng t he upgr adi ng or  downgr adi ng of  r espi r at or  
t ype must  be made by t he Cont r act or ' s Desi gnat ed I H based on t he measur ed 
or  ant i c i pat ed ai r bor ne r adon concent r at i ons t o be encount er ed.

1. 8. 3. 1   Respi r at or s

Pr ovi de per sonnel  wi t h r espi r at or y pr ot ect i on as i ndi cat ed i n 
29 CFR 1926. 103.   Br eat hi ng ai r  must  compl y wi t h CGA G- 7.

1. 9   QUALI TY ASSURANCE

1. 9. 1   Cont r act or  Qual i f i cat i ons and Exper i ence

Wi t hi n 15 days af t er  awar d,  submi t  wr i t t en evi dence or  dat a demonst r at i ng 
t hat  t he Cont r act or  and one or  mor e subcont r act or s empl oyed by t he 
Cont r act or  possess t he qual i f i cat i ons and exper i ence speci f i ed bel ow.

1. 9. 1. 1   Cont r act or  Qual i f i cat i ons

The per son r esponsi bl e f or  di agnost i c t est i ng,  const r uct i on and on- si t e 
super vi s i on,  as r equi r ed by t he speci f i cat i ons,  must  have successf ul l y 
compl et ed t he r equi r ement s of  and mai nt ai ni ng a cur r ent  cer t i f i cat i on 
i ssued by ei t her  t he Nat i onal  Radon Pr of i c i ency Pr ogr am ( NRPP)  or  t he 
Nat i onal  Radon Saf et y Boar d ( NRSB) as a qual i f i ed mi t i gat i on pr of essi onal .   
Al t er nat i vel y,  i n a St at e wi t h l egi s l at i on r equi r i ng mandat or y 
cr edent i al i ng f or  t hi s wor k,  compl i ance wi t h t he St at e l egi s l at i on i s 
accept abl e.   Evi dence showi ng successf ul  compl et i on of  t he r equi r ement s of  
t he NRPP or  t he NRSB must  i ncl ude copy of  cur r ent  cer t i f i cat i on document  
and document at i on i ssued by t he St at e. [   Li st i ng i n t he St at e of  [ _____]  
i s r equi r ed. ]
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1. 9. 1. 2   Cont r act or  Exper i ence

Submi t  wr i t t en evi dence demonst r at i ng t hat  t he Cont r act or  has successf ul l y 
desi gned and i nst al l ed at  l east  [ t wo]  [ _____]  r adon mi t i gat i on syst ems of  
t he same or  s i mi l ar  t o t he t ype r equi r ed her ei n.   The Cont r act or  must  have 
[ 3] [ 5] [ _____]  year s of  exper i ence i nst al l i ng r adon mi t i gat i on syst ems.   
Exper i ence pr oof  must  i ncl ude but  not  be l i mi t ed t o:

a.   The cont r act  name and number ,  compl et i on dat es of  t he pr oj ect  and t he 
t ot al  cost  of  t he pr oj ect ;

b.   The names,  t el ephone number s and f ax number  of  t he f aci l i t y  or  
i nst al l at i on f or  whom t he r adon mi t i gat i on syst em desi gn,  const r uct i on 
and t est i ng wer e per f or med;

c.   The name,  t el ephone number  and f ax number  of  a super vi sor y l evel  poi nt  
of  cont act  at  each f aci l i t y  or  i nst al l at i on who has knowl edge of  t he 
Cont r act or ' s per f or mance.

1. 9. 1. 3   Qual i f i ed Mi t i gat i on Pr of essi onal

A Qual i f i ed Mi t i gat i on Pr of essi onal  must  be physi cal l y pr esent  or  ensur e a 
r esponsi bl e per son i s pr esent  dur i ng onsi t e act i v i t i es and i mmedi at el y 
avai l abl e t o di r ect ,  i nst r uct  and over see act i v i t i es of  ot her  i ndi v i dual s,  
mi t i gat i on i nst al l er s and ot her  pr of essi onal s engaged i n i nst al l at i on 
act i v i t i es f or  t he mi t i gat i on syst em( s) .   The qual i f i ed mi t i gat i on 
pr of essi onal  must  have [ 3] [ 5] [ _____]  year s of  exper i ence i nst al l i ng r adon 
mi t i gat i on syst ems.

1. 9. 2   Test i ng Labor at or y

Submi t  t est i ng l abor at or y cer t i f i cat i on as pr oof  t hat  t he t est i ng 
l abor at or y per f or mi ng r adon det ect or  anal ysi s has successf ul l y compl et ed 
t he r equi r ement s of  t he Nat i onal  Radon Saf et y Boar d ( NRSB) or  t he Nat i onal  
Radon Pr of i c i ency Pr ogr am,  ( NRPP)  and i s qual i f i ed and aut hor i zed t o 
per f or m such anal ysi s.   Al t er nat i vel y,  i n a St at e wi t h l egi s l at i on 
r equi r i ng mandat or y cr edent i al i ng f or  t hi s wor k,  compl i ance wi t h t he St at e 
l egi s l at i on i s accept abl e. [   Li st i ng i n t he St at e of  [ _____]  i s r equi r ed. ]

1. 9. 3   Di agnost i c Test i ng Equi pment

Submi t  pr oof  of  cur r ent  cal i br at i on f or  t est i ng devi ces used i n per f or mi ng 
di agnost i c t est i ng.

1. 9. 4   On- Si t e Super vi s i on

No wor k at  t he s i t e wi l l  be per mi t t ed wi t hout  t he pr esence of  a per son 
possessi ng t he qual i f i cat i ons speci f i ed el sewher e i n t hi s sect i on,  namel y 
cer t i f i cat i on i ssued by ei t her  t he Nat i onal  Radon Pr of i c i ency Pr ogr am,  
( NRPP)  or  t he Nat i onal  Radon Saf et y Boar d ( NRSB) as a qual i f i ed mi t i gat i on 
pr of essi onal ,  or  t he St at e equi val ent ,  wher e appl i cabl e.

1. 9. 5   Pr econst r uct i on Conf er ence

Conduct  a saf et y pr econst r uct i on conf er ence t o di scuss t he det ai l s of  t he 
Wor ker  Pr ot ect i on Pl an,  Acci dent  Pr event i on Pl an ( APP)  i ncl udi ng t he AHAs 
r equi r ed i n speci f i cat i on sect i on 01 35 26 GOVERNMENTAL SAFETY 
REQUI REMENTS [ _____] .   The saf et y pr econst r uct i on conf er ence must  i ncl ude 
t he Cont r act or  and t hei r  Qual i f i ed Mi t i gat i on Pr of essi onal ,  Desi gnat ed I H 
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and Pr oj ect  Super vi sor  and t he Cont r act i ng Of f i cer .   Def i c i enci es i n t he 
APP wi l l  be di scussed.   Onsi t e wor k must  not  begi n unt i l  t he APP has been 
accept ed.   [ _____]

1. 10   DELI VERY,  STORAGE AND HANDLI NG

1. 10. 1   Del i ver y of  Pr oduct s

Del i ver  mat er i al s t o t he s i t e i n an undamaged condi t i on.   Del i ver  
pr opr i et ar y i t ems i n manuf act ur e' s or i gi nal  unopened and undamaged 
cont ai ner s of  packages wi t h manuf act ur e' s name and br and and ot her  
per t i nent  dat a such as speci f i cat i on number ,  t ype,  and cl ass,  dat e of  
manuf act ur e.   Schedul e del i ver i es of  mat er i al s t o coi nci de wi t h schedul ed 
i nst al l at i on.

1. 10. 2   St or age and Handl i ng

Car ef ul l y st or e mat er i al s of f  t he gr ound t o pr ovi de pr oper  vent i l at i on,  
dr ai nage and pr ot ect i on agai nst  weat her  and dampness.   Pr ot ect  mat er i al s 
f r om mar r i ng,  st ai ni ng,  r ust ,  damage and over l oad and f r om cont ami nant s 
such as gr ease,  oi l  and di r t .   St or e mat er i al s at  t emper at ur es r ecommended 
by t he manuf act ur er .   Handl e mat er i al  t o avoi d damage such as chi ppi ng and 
br eaki ng.   Repl ace damaged mat er i al .

1. 11   PROJECT CONDI TI ONS

1. 11. 1   Bui l di ng Descr i pt i ons

[ Bui l di ng No.  [ _____]  i s a t hr ee st or y,  br i ck f aced ( CMU backed) ,  s l ab- on 
gr ade st r uct ur e wi t h a par t i al  basement  on t he sout heast  cor ner  of  t he 
bui l di ng.   Concr et e s l ab i s appr oxi mat el y [ _____]  mm t hi ck and t he 
aggr egat e beneat h t he concr et e s l ab i s appr oxi mat el y [ _____]  mm t hi ck.   
I nt er i or  par t i t i ons ar e gypsum wal l boar d on met al  st uds except  wher e 
i ndi cat ed ot her wi se on t he dr awi ngs.   The r oof  i s f l at  and cover ed wi t h 
s i ngl e pl y r ubber  membr ane.   Except  f or  t he basement ,  mechani cal  r ooms and 
cl oset s,  al l  r ooms have suspended acoust i cal  cei l i ngs l ocat ed appr oxi mat el y
 450 mm bel ow t he st r uct ur al  f l oor  or  r oof  above.   The bui l di ng wi l l [  not ]  
be occupi ed dur i ng t he cont r act  per i od. [   Roof  penet r at i ons ar e not  
per mi t t ed and t he sout h el evat i on must  r emai n unchanged as a r esul t  of  t he 
wor k. ] [   Penet r at i ons t o t he bui l di ng ext er i or  must  be t hr ough t he r oof  
onl y.   Al l  el evat i ons must  r emai n unchanged as a r esul t  of  t he wor k. ]

] PART 2   PRODUCTS

2. 1   RADON MI TI GATI ON SYSTEMS

2. 1. 1   Syst em Per f or mance

Radon mi t i gat i on syst ems must  r educe and mai nt ai n r adon concent r at i on 
l evel s bel ow [ 148 Bq/ cu m] [ 4. 0 pCi / L]  af t er  act i vat i on of  t he mi t i gat i on 
syst ems.

2. 1. 1. 1   Syst em Pi pi ng

Rout e r adon mi t i gat i on syst ems pi pi ng so as not  t o i nt er f er e wi t h t he 
dai l y oper at i ons and f unct i ons of  t he bui l di ng occupant s.   Keep vi s i bi l i t y  
of  t he syst ems t o a mi ni mum.   Encl ose each r adon mi t i gat i on syst em i n 
occupi ed spaces,  however ,  al l  oper at i ng component s must  be accessi bl e f or  
mai nt enance and r epai r .   Al l  spaces must  be consi der ed t o be occupi ed 
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spaces except  f or  mechani cal  and el ect r i cal  r ooms,  war ehouses,  st or er ooms,  
j ani t or  c l oset s,  cr awl  spaces,  [ _____]  and at t i c  spaces.   Encl osur es ar e 
not  r equi r ed f or  por t i ons of  syst ems i nst al l ed above suspended acoust i cal  
cei l i ngs.

2. 1. 1. 2   Syst em Out l et  Locat i on

Mi t i gat i on syst em di schar ge poi nt s must  be as speci f i ed i n 
ANSI / AARST RMS- LB and EPA 402- R- 93- 078.   Pr event  f or ei gn obj ect s f r om 
ent er i ng t he out l et . [   Rai n caps ar e not  per mi t t ed. ]   Mai nt ai n wat er  t i ght  
seal  t hr ough al l  penet r at i ons t o t he bui l di ng ext er i or .

2. 1. 1. 3   Syst em Fai l ur e War ni ng Moni t or

Pr ovi de a means t o det ect  and announce each r adon mi t i gat i on syst em 
f ai l ur e.   Syst em f ai l ur e i s def i ned as:

a.   Syst em bl ockage:  f or ei gn debr i s.

b.   Mechani cal  f ai l ur e:  f an or  ot her  mechani cal  f ai l ur e.

c.   Syst em l eakage:  pi pe br eakage or  cr ack.

Pr ovi de an audi o or  v i sual  annunci at or  devi ce t o i ndi cat e syst em f ai l ur e 
and l ocat e t he annunci at or  devi ce i n an occupi ed space.   Conf or m t o t he 
r equi r ement s of  ANSI / AARST RMS- LB and EPA 402- R- 93- 078.

2. 1. 1. 4   Ai r  Cl eaner s

Do not  use ai r  c l eaner s as a r adon r educt i on met hod.

2. 1. 1. 5   Vent i l at i on Devi ces

Do not  use devi ces t hat  sol el y i ncr ease vent i l at i on as a r adon r educt i on 
met hod.

2. 1. 1. 6   Back Dr af t i ng

Do not  al l ow r adon mi t i gat i on syst ems t o cause back dr af t i ng of  bui l di ng 
chi mneys.

2. 1. 2   Radon Mi t i gat i on Syst ems Component s

Mechani cal  and el ect r i cal  mat er i al s,  f abr i cat i on,  const r uct i on and 
i nst al l at i on must  conf or m t o t he f ol l owi ng i ndust r y st andar ds:

a.   Pol y( v i nyl  chl or i de)  ( PVC)  Pi pi ng:   ASTM D2665,  Schedul e 40.

b.   I n- l i ne Tubul ar  Cent r i f ugal  Fans:   AMCA 210 and UL l i s t ed.

c.   El ect r i cal  Wor k:   NFPA 70,  NEMA MG 1,  ANSI / AARST RMS- LB and 
EPA 402- R- 93- 078,  No.  12 AWG mi ni mum wi r e s i ze,  sol i d copper  i nst al l ed 
i n EMT or  sur f ace met al  r aceway.

d.   Mechani cal  Wor k:   I CC I MC,  SMACNA 1378,  ANSI / AARST RMS- LB and 
EPA 402- R- 93- 078.

e.   Seal ant s:   ASTM C920,  pol yur et hane,  Type S,  Gr ade P f or  hor i zont al  
appl i cat i on,  Gr ade NS f or  ver t i cal  appl i cat i on,  Cl ass 25,  Use T.
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f .   Cr awl  space soi l - gas r et ar der  membr ane must  be mi ni mum [ 40] [ 60]  mi l s 
t hi ck.

[ g.   Mock Downspout s and Fi t t i ngs:   Al umi num,  ASTM B209M,  mi ni mum 0. 81 mm 
t hi ck,  col or  t o mat ch exi st i ng.   Seal  seams and j oi nt s.   Use downspout  
onl y on t he bui l di ng ext er i or  above t he f an wi t h appr opr i at e r ound t o 
downspout  shape PVC adapt er .

] 2. 2   RADON MI TI GATI ON SYSTEMS ENCLOSURES

[ Radon mi t i gat i on syst ems encl osur e component s,  mat er i al s,  f abr i cat i on,  
const r uct i on and i nst al l at i on must  conf or m t o t he f ol l owi ng i ndust r y 
st andar ds:

a.   Concr et e:   ACI  301.

b.   Wood St uds and Fur r i ng:   WWPA G- 5,  WCLI B 17,  SPI B 1003 or  
NELMA Gr adi ng Rul es St andar d Li ght  Fr ami ng,  ai r  dr i ed or  k i l n dr i ed 
l umber .

c.   Met al  St uds and Fur r i ng:   ASTM C645 or  JI S A 6517,  but  not  l i ght er  
t han 25 gage.

d.   Gypsum Wal l boar d Wor k:   ASTM C1396/ C1396M or  JI S A 5508,  JI S A 5538,  
JI S A 5556,  JI S A 6517,  JI S A 6901,  JI S A 6914,  JI S B 1112,  JI S B 1125,  
ASTM C475/ C475M,  ASTM C514,  ASTM C1002,  ASTM C1047 or  JI S A 5538,  
JI S A 5556,  JI S A 6901,  JI S A 6914,  JI S B 1112,  JI S B 1125,  ASTM C840 
or  JI S A 6901 and GA 216.   Wal l boar d must  be mi ni mum [ 12] [ 15]  mm t hi ck.

e.   Seal ant s:   ASTM C834.

f .   Pai nt i ng/ Coat i ng:   MPI  50 and [ [ MPI  139]  [ MPI  141] [ MPI  114] ] ,  pr ovi de 
pr i mer ,  i nt er medi at e and t op coat .   Mat ch exi st i ng coat i ng mat er i al .   
Mat ch t he adj acent  sur f aces col or .

g.   Har dwar e:   Be of  t he t ype and si ze necessar y f or  t he pr oj ect  
r equi r ement s.   Si zes,  t ypes and spaci ng of  f ast ener s f or  manuf act ur ed 
bui l di ng mat er i al s must  be as r ecommended by t he pr oduct  
manuf act ur er .   Har dwar e exposed t o t he weat her  or  embedded i n or  i n 
cont act  wi t h pr eser vat i ve t r eat ed wood,  ext er i or  masonr y,  or  concr et e 
wal l s or  s l abs must  be zi nc coat ed.

] [ Radon mi t i gat i on syst ems encl osur e component s,  mat er i al s,  f abr i cat i on,  
const r uct i on and i nst al l at i on f or  concr et e,  wood st uds and f ur r i ng,  met al  
st uds and f ur r i ng,  gypsum wal l boar d,  seal ant s and pai nt i ng must  conf or m t o 
t he r equi r ement s speci f i ed i n t he r espect i ve speci f i cat i on sect i ons 
addr essi ng t hi s wor k cont ai ned i n t he pr oj ect  speci f i cat i on.

] PART 3   EXECUTI ON

3. 1   RADON MI TI GATI ON SYSTEMS I NSTALLATI ON

3. 1. 1   Fur ni shi ngs

[ Fur ni t ur e [ , ( _____) ]  and equi pment  wi l l  be r emoved f r om t he ar ea of  wor k 
by t he Gover nment  bef or e r adon mi t i gat i on wor k begi ns.

] [ Fur ni t ur e [ , ( _____) ]  and equi pment  wi l l  r emai n i n t he bui l di ng.   Cover  and 
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seal  f ur ni shi ngs wi t h 0. 15 mm pl ast i c sheet  or  r emove f r om t he wor k ar ea 
and st or e i n a l ocat i on on si t e appr oved by t he Cont r act i ng Of f i cer .

] 3. 1. 2   I nst al l at i on

a.   Pr ovi de r adon mi t i gat i on syst ems as i ndi cat ed i n t he appr oved desi gn 
dr awi ngs,  as speci f i ed i n ANSI / AARST RMS- LB,  EPA 402- R- 93- 078 and as 
r equi r ed by t he speci f i cat i ons and st andar ds r ef er enced her ei n f or  t he 
r espect i ve mat er i al s usi ng wor kmen ski l l ed i n t he t r ades i nvol ved.   
I nst al l  pi pi ng pl umb and par al l el  t o exi st i ng wal l s,  par t i t i ons and 
cei l i ngs as appr opr i at e,  s l ope hor i zont al  r uns t o dr ai n,  and secur e i n 
pl ace i n a r i gi d and subst ant i al  manner .

b.   Seal  new and exi st i ng f l oor  s l ab penet r at i ons i n accor dance wi t h 
EPA 402- R- 93- 078 and as speci f i ed her ei n.   Pr event  ent r y of  soi l  gas 
i nt o t he bui l di ng and exhaust i ng of  condi t i oned ai r  v i a t he r adon 
mi t i gat i on syst em.  Seal  cr acks and openi ngs ar ound f l oor  s l ab 
penet r at i ons wi t h pol yur et hane seal ant .   Pr ovi de backer  r od or  
compar abl e f i l l er  mat er i al  as r equi r ed.   I nsur e t hat  al l  penet r at i ons 
t o t he bui l di ng ext er i or  ar e weat her t i ght .

c.   Lay wor k out  i n advance.   Exer ci se car e wher e cut t i ng,  channel i ng,  
chasi ng or  dr i l l i ng f l oor s,  wal l s,  par t i t i ons,  cei l i ngs or  ot her  
sur f aces as necessar y f or  pr oper  i nst al l at i on,  suppor t  or  anchor age.   
Pat ch and r epai r  damage t o bui l di ngs,  pi pi ng and equi pment  usi ng 
wor kmen ski l l ed i n t he t r ades i nvol ved.

d.   Coor di nat e al l  wor k wi t h t he Cont r act i ng Of f i cer .

3. 1. 3   Super vi s i on

I nst al l at i on of  t he r adon mi t i gat i on syst ems must  be super vi sed by a 
qual i f i ed mi t i gat i on pr of essi onal .

3. 1. 4   El ect r i cal  Wor k

NFPA 70,  ANSI / AARST RMS- LB and EPA 402- R- 93- 078,  No.  12 AWG mi ni mum wi r e 
s i ze,  sol i d copper  i nst al l ed i n EMT or  sur f ace met al  r aceway.   A sour ce of  
el ect r i c power  shoul d be avai l abl e wi t hi n [ 15]  [ _____]  met er s of  each f an 
i nst al l at i on.   Base bi ds on pr ovi di ng [ 15]  [ _____]  met er s of  wi r e and 
condui t  or  sur f ace met al  r aceway f or  each f an.

3. 1. 5   Mechani cal  Wor k

I CC I MC,  SMACNA 1378,  ANSI / AARST RMS- LB,   and EPA 402- R- 93- 078.

3. 1. 6   Syst em I dent i f i cat i on

Label  al l  component s of  t he r adon mi t i gat i on syst ems i ncl udi ng,  but  not  
l i mi t ed t o,  pi pi ng ( ever y 3 met er s) ,  encl osur es,  f ans,  el ect r i cal  condui t  
( ever y 3 met er s)  and ci r cui t  br eaker s.    Label s must  r ead:

Radon Reduct i on Syst em.   Do Not  Tur n Of f .
Publ i c Wor ks Of f i ce Phone [ _____]

[ or  as speci f i ed by t he Cont r act i ng Of f i cer .
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] 3. 2   RADON MI TI GATI ON SYSTEM ENCLOSURES I NSTALLATI ON

Pr ovi de encl osur es as i ndi cat ed i n t he appr oved desi gn dr awi ngs and as 
r equi r ed by t he speci f i cat i ons and st andar ds r ef er enced her ei n f or  t he 
r espect i ve mat er i al s usi ng wor kmen ski l l ed i n t he t r ades i nvol ved.   
I nst al l  encl osur es pl umb,  l evel  and par al l el  t o exi st i ng wal l s,  par t i t i ons 
and cei l i ngs as appr opr i at e,  and secur e i n pl ace i n a r i gi d and 
subst ant i al  manner .

3. 3   POST MI TI GATI ON FUNCTI ONAL EVALUATI ON/ I NSPECTI ON

3. 3. 1   ASD Syst ems

I n conj unct i on wi t h act i vat i ng an ASD syst em,  t he suct i on i n syst em pi pi ng 
must  be measur ed and r ecor ded al ong wi t h at  l east  one PFE measur ement  t hat  
i s  conduct ed under  c l osed- bui l di ng or  nor mal  oper at i ng condi t i ons.   I t  i s  
r ecommended t hat  bot h measur ement s be made under  condi t i ons t hat  r ef l ect  
nor mal  bui l di ng oper at i on when si gni f i cant l y occupi ed and i ncl ude 
consi der at i on f or  wor st - case condi t i ons.

3. 3. 1. 1   PFE Measur ement

Obt ai n PFE measur ement s at  mor e t han one poi nt  di st ant  f r om each suct i on 
poi nt ( s)  t o ver i f y i nt ended desi gn usi ng a di f f er ent i al  pr essur e gauge 
capabl e of  r eadi ng t o 0. 25 Pa wat er  col umn.   Recor d PFE t est  l ocat i on and 
cl ose i n a nonper manent  f ashi on t o f aci l i t at e any f ut ur e needs ( e. g.  
di agnosi ng a syst em when r adon t est s do not  i ndi cat e success i n achi evi ng 
mi t i gat i on goal s) .

3. 3. 2   Non- ASD Syst ems

Measur ement s of  ai r f l ow vol ume,  pr essur e and ot her  syst em par amet er s t hat  
ar e appl i cabl e t o t he met hod chosen must  be r ecor ded af t er  i nst al l at i on.

3. 4   FI ELD QUALI TY CONTROL

3. 4. 1   Radon Mi t i gat i on Syst em I nspect i on

I nspect  and appr ove i n wr i t i ng by a qual i f i ed mi t i gat i on pr of essi onal  each 
r adon mi t i gat i on syst em.   Ver i f y compl i ance wi t h t he desi gn,  
ANSI / AARST MALB,  ANSI / AARST RMS- LB and t he pr esence of  f i r e st ops.   
Pr ovi de t he Radon Mi t i gat i on Syst em i nspect i on t o t he Cont r act i ng 
Of f i cer .   Def i c i enci es i dent i f i ed i n t he i nspect i on r epor t  must  be 
cor r ect ed by t he Cont r act or  at  no addi t i onal  cost  t o t he Gover nment .

3. 4. 2   Post  Mi t i gat i on Test i ng and Moni t or i ng

Per f or m post  mi t i gat i on r adon t est i ng i n t he bui l di ngs as speci f i ed i n 
ANSI / AARST RMS- LB,  EPA 402- R- 93- 078 and her ei n.

3. 4. 2. 1   Shor t  Ter m

Test  each r adon mi t i gat i on syst em as descr i bed bel ow.  

a.   Test  each r adon mi t i gat i on syst em f or  ef f ect i veness no sooner  t han 
24- hour s nor  l at er  t han 15 days af t er  act i vat i on of  t he r adon 
mi t i gat i on syst em.   Per f or m al l  t est i ng i n accor dance wi t h 
ANSI / AARST MALB,  ANSI / AARST RMS- LB and al l  l ocal ,  st at e and Feder al  
r equi r ement s.   Pr ovi de shor t  t er m r adon det ect or s ( char coal ,  el ect r et  

SECTI ON 31 21 13  Page 14



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

i on chamber  or  appr oved equi val ent )  at  t he r at e of  one det ect or  per  
186 squar e met er s but  not  l ess t han one det ect or  per  encl osed space,  
except  f or  c l oset s.   On copi es of  t he bui l di ng f l oor  pl ans,  l ocat e and 
i dent i f y each shor t  t er m det ect or  and pr ovi de shor t  t er m det ect or  dat a 
on copi es of  t he " Devi ce Pl acement  Log"  cont ai ned i n EPA 402- R- 92- 014.

b.   At  t he end of  t he t est i ng per i od,  col l ect  t he det ect or s and send t he 
det ect or s t o t he t est i ng l abor at or y f or  anal ysi s.   Pr ovi de r adon t est  
r esul t s of  t he ef f ect i veness of  t he mi t i gat i on syst ems not  l at er  t han 
30 days af t er  col l ect i ng t he det ect or s.   Radon t est  r esul t s must  be 
sent  f r om t he t est i ng l abor at or y di r ect l y t o t he Cont r act i ng Of f i cer  
wi t h one copy t o t he Cont r act or .   Compl et e t he l i ne i t em i nf or mat i on 
on t he " Devi ce Pl acement  Log. "

c.   Radon t est  r esul t s above [ 148 Bq/ cu m] [ 4. 0 pCi / L]  r equi r e syst em 
r edesi gn and i nst al l at i on modi f i cat i ons as necessar y t o achi eve r adon 
t est  r esul t s bel ow [ 148 Bq/ cu m] [ 4. 0 pCi / L] .   Submi t  desi gn 
modi f i cat i ons t o t he Gover nment  f or  r evi ew and appr oval .   Af t er  
appr oval  of  t he desi gn modi f i cat i ons,  pr ovi de i nst al l at i on 
modi f i cat i ons t o t he r adon mi t i gat i on syst em and r et est  f or  
ef f ect i veness.   Repeat  t hi s shor t  t er m t est  pr ocedur e unt i l  t est  
r esul t s bel ow [ 148 Bq/ cu m] [ 4. 0 pCi / L]  ar e achi eved.

d.   Syst em modi f i cat i ons ( as- bui l t  syst ems i nst al l at i ons)  must  be 
r ef l ect ed i n t he Cont r act or ' s desi gn document s ( dr awi ngs and desi gn 
nar r at i ve) .

3. 4. 2. 2   Long Ter m

Af t er  accept ance of  t he r adon mi t i gat i on syst ems,  pr ovi de f or  l ong t er m 
t est i ng ( 8 t o 12 mont hs) ,  see bel ow.

a.   Per f or m al l  t est i ng i n accor dance wi t h ANSI / AARST MALB,  
ANSI / AARST RMS- LB and al l  l ocal ,  st at e and Feder al  r equi r ement s.   
Pr ovi de l ong t er m r adon det ect or s ( al pha t r ack,  el ect r et  i on chamber  
or  appr oved equi val ent )  at  t he r at e of  one det ect or  per  186 squar e 
met er s but  not  l ess t han one det ect or  per  encl osed space,  except  f or  
c l oset s.   Locat e and i dent i f y each det ect or  on copi es of  t he bui l di ng 
f l oor  pl ans and i n t he Radon Det ect or  Locat i on Log.   Af t er  i nst al l i ng 
t he det ect or s,  f ur ni sh t he compl et ed det ect or  document at i on and 
mai l er s t o t he Cont r act i ng Of f i cer .

[ b.   At  t he end of  t he t est i ng per i od,  col l ect  t he det ect or s,  r equest  
r et ur n of  t he det ect or  document at i on and mai l er s f r om t he Cont r act i ng 
Of f i cer  and send t he det ect or s t o t he t est i ng l abor at or y f or  
anal ysi s.   Radon t est  r esul t s must  be sent  f r om t he t est i ng l abor at or y 
di r ect l y t o t he Cont r act i ng Of f i cer  wi t h one copy t o t he Cont r act or .   
Compl et e t he l i ne i t em i nf or mat i on i n t he Radon Det ect or  Locat i on Log.

] [ c.   At  t he end of  t he t est i ng per i od,  t he Cont r act i ng Of f i cer  wi l l  col l ect  
and send t he det ect or s t o t he t est i ng l abor at or y f or  anal ysi s.   Radon 
t est  r esul t s must  be sent  f r om t he t est i ng l abor at or y di r ect l y t o t he 
Cont r act i ng Of f i cer  wi t h one copy t o t he Cont r act or .

] d.   Radon t est  r esul t s above [ 148 Bq/ cu m] [ 4. 0 pCi / L]  r equi r e syst em 
r edesi gn and i nst al l at i on modi f i cat i ons as necessar y t o achi eve r adon 
t est  r esul t s bel ow [ 148 Bq/ cu m] [ 4. 0 pCi / L] .   Submi t  desi gn 
modi f i cat i ons t o t he Gover nment  f or  r evi ew and appr oval .   Af t er  
appr oval  of  t he desi gn modi f i cat i ons,  pr ovi de i nst al l at i on 
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modi f i cat i ons t o t he r adon mi t i gat i on syst em and r et est  f or  
ef f ect i veness.   Repeat  t he shor t  t er m and l ong t er m t est  pr ocedur es 
speci f i ed her ei n unt i l  t est  r esul t s bel ow [ 148 Bq/ cu m] [ 4. 0 pCi / L]  ar e 
achi eved.

e.   Payment  f or  wor k r equi r ed because l ong t er m t est i ng r esul t s i n 
r eadi ngs above [ 148 Bq/ cu m] [ 4. 0 pCi / L]  wi l l  be made f r om t he f unds 
i dent i f i ed i n t he " Schedul e of  Pr i ces"  f or  t he wor k r equi r ed under  
t hi s par agr aph and def i ned under  t he par agr aph POST MI TI GATI ON TESTI NG 
-  SCHEDULE OF PRI CES DATA i ncl uded her ei n.   Payment  of  t hese f unds wi l l
 be made onl y af t er  t he Cont r act i ng Of f i cer  has r ecei ved t he r adon 
t est i ng r esul t s f r om t he t est i ng l abor at or y and t he r eadi ngs f or  t he 
l ong t er m t est i ng ar e bel ow [ 148 Bq/ cu m] [ 4. 0 pCi / L] .

f .   Fi nal  syst em modi f i cat i ons ( as- bui l t  syst ems i nst al l at i ons)  must  be 
r ef l ect ed i n t he Cont r act or ' s desi gn document s ( dr awi ngs and desi gn 
nar r at i ve) .

        - -  End of  Sect i on - -
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SECTI ON 31 62 13. 20

PRECAST/ PRESTRESSED CONCRETE PI LES
08/ 09

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S A 1108 ( 2018)  Met hod of  Test  f or  Compr essi ve 
St r engt h of  Concr et e

JI S A 1132 ( 2014)  Met hod of  Maki ng and Cur i ng 
Concr et e Speci mens

JI S A 5373 ( 2016)  Pr ecast  Pr est r essed Concr et e 
Pr oduct s

JI S A 7201 ( 2009)  St andar d Pr act i ce f or  Execut i on of  
Spun Concr et e Pi l es

JAPANESE GEOTECHNI CAL SOCI ETY ( JGS)

JGS 1811 ( 2002)  Met hod f or  St at i c Axi al  Compr essi ve 
Load Test  of  Si ngl e Pi l es

JGS 1813 ( 2002)  Met hod f or  St at i c Axi al  Tensi l e 
Load Test  of  Si ngl e Pi l es

JGS 1816 ( 2002)  Met hod f or  Dynami c Load Test  of  
Si ngl e Pi l es

JGS 1831 ( 2010)  Met hod f or  Lat er al  Load Test  of  
Pi l es

MI NI STRY OF THE ENVI RONMENT GOVERNMENT OF JAPAN ( MOE)

Not i f i cat i on No. 46 ( 2001)  Envi r onment al  Qual i t y St andar ds f or  
Soi l  Cont ami nat i on

[ 1. 2   LUMP SUM PAYMENT

Base bi ds upon pr ovi di ng t he number ,  s i ze,  capaci t y,  and l engt h of  pi l es 
as i ndi cat ed on t he [ dr awi ngs. ]  [ f ol l owi ng Tabl e I :

Tabl e 1

[ Locat i on]  Number Si ze [ Capaci t y] Lengt h ( t i p t o cut - of f )

]
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The cont r act  pr i ce f or  pi l i ng shal l  i ncl ude t he cost  of  al l  necessar y 
equi pment ,  t ool s,  mat er i al ,  l abor ,  and super vi s i on r equi r ed t o:   del i ver ,  
handl e,  i nst al l ,  cut - of f ,  di spose of  any cut - of f s,  and meet  t he appl i cabl e 
cont r act  r equi r ement s.   The cont r act  pr i ce al so i ncl udes mobi l i zat i on,  
pr e- dr i l l i ng,  and r edr i v i ng heaved pi l es.   I f ,  i n r edr i v i ng,  i t  i s  f ound 
t hat  any pi l e i s not  of  suf f i c i ent  l engt h t o pr ovi de t he capaci t y 
speci f i ed,  not i f y t he Cont r act i ng Of f i cer ,  who r eser ves t he r i ght  t o 
i ncr ease or  decr ease t he t ot al  l engt h of  pi l es t o be f ur ni shed and 
i nst al l ed by changi ng t he pi l e l ocat i ons or  el evat i ons,  r equi r i ng t he 
i nst al l at i on of  addi t i onal  pi l es,  or  di r ect i ng t he omi ssi on of  pi l es f r om 
t he r equi r ement s shown and speci f i ed.   Shoul d t ot al  number  of  pi l es or  
number  of  each l engt h var y f r om t hat  speci f i ed as t he basi s f or  bi ddi ng,  
an adj ust ment  i n t he cont r act  pr i ce or  t i me f or  compl et i on,  or  bot h,  wi l l  
be made i n accor dance wi t h t he cont r act  document s.   Payment  f or  pi l es wi l l  
be based on successf ul l y i nst al l i ng pi l es t o bot h t he mi ni mum t i p 
el evat i on and sat i sf y i ng t he accept ance cr i t er i a i dent i f i ed her ei n.   No 
addi t i onal  payment  wi l l  be made f or :   damaged,  r ej ect ed,  or  mi spl aced 
pi l es;  wi t hdr awn pi l es;  any por t i on of  a pi l e r emai ni ng above t he cut - of f  
el evat i on;  backdr i v i ng;  cut t i ng of f  pi l es;  spl i c i ng;  bui l d- ups;  any 
cut - of f  l engt h of  pi l es;  or  ot her  excesses beyond t he assumed pi l e l engt h 
i ndi cat ed f or  whi ch t he Cont r act or  i s r esponsi bl e.

1. 2. 1   Accept ance Cr i t er i a

Saf e desi gn capaci t y f or  pi l es i s [ _____]  Ki l oNewt ons ( KN) .   Pi l es shal l  
be dr i ven t o a mi ni mum dept h of  [ _____]  f eet  bel ow cut - of f  el evat i on,  and 
t o such addi t i onal  dept h as r equi r ed t o obt ai n a bear i ng capaci t y of  not  
l ess t han [ _____]  KN.   

The f ol l owi ng f or mul as ar e pr esent ed onl y as a gui de t o ai d i n 
est abl i shi ng t he cont r ol l i ng penet r at i on per  bl ow,  whi ch,  t oget her  wi t h 
t he mi ni mum dept h of  penet r at i on wi l l  ser ve t o det er mi ne t he r equi r ed 
mi ni mum dept h of  penet r at i on of  each i ndi v i dual  pi l e:

R = ( 2WH)  /  ( 5s pl us 0. 1)

Wher e:  
R -  i s  t he appr oxi mat e al l owabl e pi l e l oad i n KN
W -  i s t he wei ght  of  t he hammer  i n KN
H -  i s t he hei ght  of  f al l  of  hammer  i n m
S -  i s t he aver age of  penet r at i on f or  t he l ast  t en bl ows i n m

] [ 1. 3   MEASUREMENT AND PAYMENT

[ For  uni t  pr i ce bi d,  see SF 1442,  " Sol i c i t at i on,  Of f er  and Awar d"  and 
" Schedul e of  Bi d I t ems. " ]  [ Sect i on 00 22 13. 00 20 SUPPLEMENTARY 
I NSTRUCTI ONS TO OFFERORS.

]
Requi r ement s of  FAR 52. 211- 18 Var i at i on i n Est i mat ed Quant i t y shal l  not  
appl y t o payment  f or  pi l i ng.   Each pi l e and t est  pi l e accept abl y pr ovi ded 
wi l l  be pai d f or  at  t he bi d uni t  pr i ce per  uni t  l engt h,  whi ch pr i ce shal l  
i ncl ude i t ems i nci dent al  t o f ur ni shi ng and dr i v i ng t he pi l es i ncl udi ng 
mobi l i zat i on and demobi l i zat i on, [  j et t i ng] [  pr edr i l l i ng] [  pr obi ng] ,  
r edr i v i ng upl i f t ed pi l es,  [ an addi t i onal  1. 5 m i n f ur ni shed l engt h f or  any 
t est  pi l e not  dr i ven beyond est i mat ed pi l e l engt h, ]  and cut t i ng of f  pi l es 
at  t he cut - of f  el evat i on.   [ The cost  f or  addi t i onal  l engt h f or  t he t est  
pi l es shal l  be i ncl uded i n t he t ot al  uni t  pr i ce cost  f or  t he j ob. ]   
Payment  wi l l  be made f or  j ob [ and t est  pi l es]  at  t he bi d uni t  pr i ce f or  
t he l engt h of  pi l e,  f r om t i p t o f i nal  cut - of f ,  act ual l y pr ovi ded,  
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excl udi ng bui l dups and spl i ces di r ect ed by t he Cont r act i ng Of f i cer  t o be 
made.   Shoul d t he act ual  cumul at i ve pi l e l engt h dr i ven ( t i p t o cut - of f )  
var y mor e t han 25 per cent  f r om t he t ot al  pi l e l engt h speci f i ed as a basi s 
f or  bi ddi ng,  at  t he di r ect i on of  t he Cont r act i ng Of f i cer ,  t he uni t  pr i ce 
per  uni t  l engt h wi l l  be adj ust ed i n accor dance wi t h pr ovi s i ons of  FAR 
52. 236- 2 Di f f er i ng Si t e Condi t i ons.

1. 3. 1   Pi l e Cut - Of f

Wher e t he t i p t o cut - of f  l engt h i s l ess t han t hat  cal cul at ed f r om t he 
r esul t s of  t est  pi l e dr i v i ng [ and l oad  t est i ng] ,  payment  f or  t hat  por t i on 
of  pi l e not  dr i ven wi l l  be made at  75 per cent  of  t he bi d uni t  pr i ce and no 
ot her  payment  wi l l  be made f or  maki ng t he cut - of f .   

1. 3. 2   Pi l e Bui l d- ups

Payment  f or  bui l dups wi l l  be made at  125 per cent  of  t he bi d uni t  pr i ce.

1. 3. 3   Pi l e Spl i ces

Payment  f or  spl i ces,  as speci f i ed,  wi l l  be made at  25 t i mes t he uni t  pr i ce 
per  300 mm bi d f or  250 mm pi l i ng,  22 t i mes t he uni t  pr i ce per  300 mm bi d 
f or  300 mm pi l i ng,  and 18 t i mes t he uni t  pr i ce per  300 mm bi d f or  al l  
ot her  pi l i ng.

1. 3. 4   Pul l ed Pi l es

Pi l es r equi r ed t o be pul l ed at  no f aul t  of  t he Cont r act or  wi l l  be pai d f or  
at  t he bi d uni t  pr i ce f or  f ur ni shi ng and dr i v i ng t he pi l e i n i t s or i gi nal  
posi t i on pl us 25 per cent  of  t he amount  t o cover  t he cost  of  pul l i ng.   Such 
pul l ed pi l es when r edr i ven wi l l  be pai d f or  at  25 per cent  of  t he bi d uni t  
pr i ce f or  t he l engt h dr i ven.

[ 1. 3. 5   Pi l e Load Test

Payment  f or  each accept abl y pr ovi ded compl et e t est  l oadi ng of  a s i ngl e 
pi l e wi l l  be made at  t he cont r act  uni t  pr i ce per  t est ,  whi ch pr i ce shal l  
i ncl ude f ur ni shi ng,  pl aci ng,  and r emovi ng t est i ng equi pment ,  and pl aci ng 
and r emovi ng t est  l oads.   At  t he di r ect i on of  t he Cont r act i ng Of f i cer ,  
l oad t est s may be wai ved at  a cr edi t  t o t he Gover nment  of  t he uni t  pr i ce 
bi d t her ef or e.

] ] [ 1. 4   UNI T PRI CES

1. 4. 1   Fur ni shi ng and Del i ver i ng Pr est r essed Concr et e Pi l es

1. 4. 1. 1   Payment

Payment  wi l l  be made f or  cost s associ at ed wi t h f ur ni shi ng and del i ver i ng 
t he r equi r ed l engt hs of  per manent  pr est r essed concr et e pi l es,  [ i ncl udi ng 
H- pi l e ext ensi ons, ]  whi ch i ncl udes cost s of  f ur ni shi ng and del i ver i ng 
pi l es t o t he wor k s i t e.   No payment  wi l l  be made f or  t he dr i v i ng head or  
l engt hs of  pi l es exceedi ng r equi r ed l engt hs.   No payment  wi l l  be made f or  
pi l es damaged dur i ng del i ver y,  st or age,  or  handl i ng t o t he ext ent  t hat  
t hey ar e r ender ed unsui t abl e f or  t he wor k,  i n t he opi ni on of  t he 
Cont r act i ng Of f i cer .
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1. 4. 1. 2   Measur ement

Fur ni shi ng and del i ver i ng per manent  pr est r essed concr et e pi l es wi l l  be 
measur ed f or  payment  by t he l i near  met er  of  pi l es r equi r ed bel ow t he 
cut - of f  el evat i on as [ det er mi ned by t he Cont r act i ng Of f i cer  and f ur ni shed 
t o t he Cont r act or ]  [ i ndi cat ed] .

1. 4. 1. 3   Uni t  of  Measur e

Uni t  of  measur e:   l i near  met er .

1. 4. 2   Dr i v i ng Pr est r essed Concr et e Pi l es

1. 4. 2. 1   Payment

Payment  wi l l  be made f or  cost s associ at ed wi t h dr i v i ng per manent  
pr est r essed concr et e pi l es,  whi ch i ncl udes cost s of  handl i ng,  dr i v i ng,  
[ and spl i c i ng of  pi l es, ]  [ per f or mi ng dynami c t est i ng,  i nt er pr et i ng dat a 
and submi t t i ng r epor t s, ]  measur i ng heave,  r edr i v i ng heaved pi l es,  r emoval  
of  [ bui l d- ups]  dr i v i ng heads or  cut t i ng of f  pi l es at  t he cut - of f  el evat i on 
and r emovi ng f r om t he wor k s i t e,  compi l i ng and submi t t i ng pi l e dr i v i ng 
r ecor ds,  backf i l l i ng voi ds ar ound pi l es,  and any ot her  i t ems i nci dent al  t o 
dr i v i ng pi l es t o t he r equi r ed el evat i on.

1. 4. 2. 2   Measur ement

Per manent  pr est r essed concr et e pi l es wi l l  be measur ed f or  payment  f or  
dr i v i ng on t he basi s of  l engt hs,  t o t he near est  hundr edt h of  a l i near  met er ,  
al ong t he axi s of  each pi l e accept abl y i n pl ace bel ow t he cut - of f  
el evat i on shown.

1. 4. 2. 3   Uni t  of  Measur e

Uni t  of  measur e:   l i near  met er .

1. 4. 3   Pul l ed Pr est r essed Concr et e Pi l es

1. 4. 3. 1   Payment

Payment  wi l l  be made f or  cost s associ at ed wi t h pi l es pul l ed at  t he 
di r ect i on of  t he Cont r act i ng Of f i cer  and f ound t o be undamaged.   The cost  
of  f ur ni shi ng and del i ver i ng pul l ed and undamaged pi l es wi l l  be pai d f or  
at  t he appl i cabl e cont r act  uni t  pr i ce f or  payment  i t em " Fur ni shi ng and 
Del i ver i ng Pr est r essed Concr et e Pi l es" .   The cost  of  dr i v i ng pul l ed and 
undamaged pi l es wi l l  be pai d f or  at  t he appl i cabl e cont r act  uni t  pr i ce f or  
payment  i t em " Dr i v i ng Pr est r essed Concr et e Pi l es" .   The cost  of  pul l i ng 
pul l ed and undamaged pi l es wi l l  be pai d f or  at  t wi ce t he appl i cabl e 
cont r act  uni t  pr i ce f or  payment  i t em " Dr i v i ng Pr est r essed Concr et e Pi l es" ,  
whi ch i ncl udes backf i l l i ng any r emai ni ng voi d.   The cost  of  r edr i v i ng 
pul l ed and undamaged pi l es wi l l  be pai d f or  at  t he appl i cabl e cont r act  
uni t  pr i ce f or  payment  i t em " Dr i v i ng Pr est r essed Concr et e Pi l es" .   No 
payment  wi l l  be made f or  f ur ni shi ng,  del i ver i ng,  dr i v i ng,  pul l i ng,  and 
di sposi ng of  pi l es,  i ncl udi ng pi l e dr i v i ng poi nt s,  pul l ed and f ound t o be 
damaged and backf i l l i ng voi ds.   New pi l es r epl aci ng damaged pi l es wi l l  be 
pai d f or  at  t he appl i cabl e cont r act  uni t  pr i ce f or  payment  i t ems 
" Fur ni shi ng and Del i ver i ng Pr est r essed Concr et e Pi l es"  and " Dr i v i ng 
Pr est r essed Concr et e Pi l es" .
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1. 4. 3. 2   Measur ement

Fur ni shi ng and del i ver i ng pul l ed and undamaged per manent  pr est r essed 
concr et e pi l es wi l l  be measur ed f or  payment  as speci f i ed i n par agr aph UNI T 
PRI CES,  subpar agr aph FURNI SH AND DELI VER PRESTRESSED CONCRETE PI LES.   
Pul l i ng undamaged pr est r essed concr et e pi l es wi l l  be measur ed f or  payment  
as speci f i ed i n par agr aph UNI T PRI CES,  subpar agr aph DRI VI NG PRESTRESSED 
CONCRETE PI LES.   Redr i v i ng pul l ed undamaged pr est r essed concr et e pi l es 
wi l l  be measur ed f or  payment  as speci f i ed i n par agr aph UNI T PRI CES,  
subpar agr aph DRI VI NG PRESTRESSED CONCRETE PI LES.   New pi l es r epl aci ng 
damaged pi l es wi l l  be measur ed f or  payment  as speci f i ed i n par agr aph UNI T 
PRI CES,  subpar agr aphs FURNI SH AND DELI VER PRESTRESSED CONCRETE PI LES and 
DRI VI NG PRESTRESSED CONCRETE PI LES.

1. 4. 3. 3   Uni t  of  Measur e

Uni t  of  measur e:   l i near  met er .

1. 4. 4   [ Pr est r essed Concr et e Pi l e Dr i v i ng Test s]

1. 4. 4. 1   Payment

Payment  wi l l  be made f or  cost s associ at ed wi t h f ur ni shi ng,  del i ver i ng,  
dr i v i ng,  pul l i ng,  and di sposi ng of  dr i ven t est  pi l es,  [ i ncl udi ng [ pi l e 
dr i v i ng poi nt s]  [ and]  [ spl i ces] ] ;  conduct i ng pi l e dr i v i ng t est s;  
backf i l l i ng voi ds ar ound pi l es;  compi l i ng pi l e dr i v i ng t est  r ecor ds [ ;  
per f or mi ng dynami c t est i ng;  i nt er pr et i ng dat a;  and submi t t i ng r epor t s] .

1. 4. 4. 2   Measur ement

Pr est r essed concr et e pi l e dr i v i ng t est s wi l l  be measur ed f or  payment  on 
t he basi s of  t he appl i cabl e cont r act  uni t  pr i ce per  pi l e dr i v i ng t est .

1. 4. 4. 3   Uni t  of  Measur e

Uni t  of  measur e:   each.

1. 4. 5   [ Pr est r essed Concr et e Pi l es f or  Load Test s]

1. 4. 5. 1   Payment

Payment  wi l l  be made f or  cost s associ at ed wi t h f ur ni shi ng,  del i ver i ng,  
dr i v i ng,  pul l i ng,  and di sposi ng of  l oad t est  pi l es [ i ncl udi ng [ pi l e 
dr i v i ng poi nt s]  [ and]  [ spl i ces] ] ;  backf i l l i ng voi ds ar ound pi l es;  
compi l i ng pi l e dr i v i ng r ecor ds [ ;  f ur ni shi ng,  f abr i cat i ng,  and mount i ng of  
st r ai n r ods and pr ot ect i ve assembl y]  [ ;  f ur ni shi ng,  f abr i cat i ng,  and 
mount i ng of  i ncl i nomet er  and i ncl i nomet er  pr ot ect i ve assembl y]  [ ;  
per f or mi ng dynami c t est i ng;  i nt er pr et i ng dat a;  and submi t t i ng r epor t s] .   
No addi t i onal  payment  wi l l  be made f or  l oad t est  pi l es i ncor por at ed i n t he 
per manent  wor k ot her  t han as pr ovi ded.

1. 4. 5. 2   Measur ement

Pr est r essed concr et e pi l es f or  l oad t est s wi l l  be measur ed f or  payment  on 
t he basi s of  t he appl i cabl e cont r act  uni t  pr i ce per  l oad t est  pi l e.

1. 4. 5. 3   Uni t  of  Measur e

Uni t  of  measur e:   each.
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1. 4. 6   [ Pr est r essed Concr et e Pi l e Compr essi ve Load Test s]

1. 4. 6. 1   Payment

Payment  wi l l  be made f or  cost s associ at ed wi t h pr est r essed concr et e pi l e 
compr essi ve l oad t est s,  i ncl udi ng mat er i al  and l abor  f or  f abr i cat i ng and 
f ur ni shi ng l oad f r ames;  cal i br at i ng l oad cel l s and hydr aul i c j acks;  
f ur ni shi ng speci f i ed t est  equi pment ;  i nst al l i ng st r ai n r ods;  pl aci ng and 
r emovi ng t est  l oads and t est  equi pment ;  r ecor di ng,  r educi ng,  and 
submi t t i ng t est  dat a;  and compi l i ng and submi t t i ng pi l e l oad t est  
r epor t s.   No payment  wi l l  be made f or  r ej ect ed pi l e compr essi ve l oad t est s.

1. 4. 6. 2   Measur ement

Pr est r essed concr et e pi l e compr essi ve l oad t est s wi l l  be measur ed f or  
payment  on t he basi s of  t he appl i cabl e cont r act  uni t  pr i ce per  l oad t est .

1. 4. 6. 3   Uni t  of  Measur e

Uni t  of  measur e:   each.

1. 4. 7   [ Pr est r essed Concr et e Pi l e Tensi l e Load Test s]

1. 4. 7. 1   Payment

Payment  wi l l  be made f or  cost s associ at ed wi t h pr est r essed concr et e pi l e 
t ensi l e l oad t est s,  i ncl udi ng mat er i al  and l abor  f or  f abr i cat i ng and 
f ur ni shi ng l oad f r ames;  cal i br at i ng l oad cel l s and hydr aul i c j acks;  
f ur ni shi ng speci f i ed t est  equi pment ;  i nst al l i ng st r ai n r ods;  pl aci ng and 
r emovi ng t est  l oads and t est  equi pment ;  r ecor di ng,  r educi ng,  and 
submi t t i ng t est  dat a;  and compi l i ng and submi t t i ng pi l e l oad t est  
r epor t s.   No payment  wi l l  be made f or  r ej ect ed pi l e t ensi l e l oad t est s.

1. 4. 7. 2   Measur ement

Pr est r essed concr et e pi l e t ensi l e l oad t est s wi l l  be measur ed f or  payment  
on t he basi s of  t he appl i cabl e cont r act  uni t  pr i ce per  number  of  t ensi l e 
l oad t est .

1. 4. 7. 3   Uni t  of  Measur e

Uni t  of  measur e:   each.

1. 4. 8   [ Pr est r essed Concr et e Pi l e Lat er al  Load Test s]

1. 4. 8. 1   Payment

Payment  wi l l  be made f or  cost s associ at ed wi t h pr est r essed concr et e pi l e 
l at er al  l oad t est s,  i ncl udi ng mat er i al  and l abor  f or  f abr i cat i ng and 
f ur ni shi ng l oad f r ames;  cal i br at i ng l oad cel l s and hydr aul i c j acks;  
f ur ni shi ng speci f i ed t est  equi pment ;  i nst al l i ng i ncl i nomet er s;  pl aci ng and 
r emovi ng t est  l oads and t est  equi pment ;  r ecor di ng,  r educi ng,  and 
submi t t i ng t est  dat a;  and compi l i ng and submi t t i ng pi l e l oad t est  
r epor t s.   No payment  wi l l  be made f or  r ej ect ed pi l e l at er al  l oad t est s.

1. 4. 8. 2   Measur ement

Pr est r essed concr et e pi l e l at er al  l oad t est s wi l l  be measur ed f or  payment  
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on t he basi s of  t he appl i cabl e cont r act  uni t  pr i ce per  l at er al  l oad t est .

1. 4. 8. 3   Uni t  of  Measur e

Uni t  of  measur e:   each.

1. 4. 9   [ Pul l ed Load Test  Pr est r essed Concr et e Pi l es]

1. 4. 9. 1   Payment

Payment  wi l l  be made f or  cost s associ at ed wi t h l oad t est  pr est r essed 
concr et e pi l es pul l ed pr i or  t o l oad t est i ng at  t he di r ect i on of  t he 
Cont r act i ng Of f i cer  and f ound t o be undamaged.   The cost  of  f ur ni shi ng,  
del i ver i ng,  dr i v i ng,  and pul l i ng undamaged l oad t est  pi l es wi l l  be pai d 
f or  at  t he appl i cabl e cont r act  uni t  pr i ce f or  payment  i t em " Pr est r essed 
Concr et e Pi l es f or  Load Test s" .   The cost  of  pul l i ng undamaged l oad t est  
pi l es t he second t i me af t er  r edr i v i ng and t est i ng wi l l  be pai d f or  at  
t wi ce t he appl i cabl e cont r act  uni t  pr i ce f or  payment  i t em " Dr i v i ng 
Pr est r essed Concr et e Pi l es" .   The cost  of  r edr i v i ng pul l ed undamaged l oad 
t est  pi l es wi l l  be pai d f or  at  t he appl i cabl e cont r act  uni t  pr i ce f or  
payment  i t em " Dr i v i ng Pr est r essed Concr et e Pi l es" .   No payment  wi l l  be 
made f or  f ur ni shi ng,  del i ver i ng,  dr i v i ng,  pul l i ng,  and di sposi ng of  l oad 
t est  pi l es pul l ed at  t he di r ect i on of  t he Cont r act i ng Of f i cer  and f ound t o 
be damaged.   New l oad t est  pi l es r epl aci ng damaged pi l es wi l l  be pai d f or  
at  t he appl i cabl e cont r act  uni t  pr i ce f or  payment  i t em " Pr est r essed 
Concr et e Pi l es f or  Load Test s" .

1. 4. 9. 2   Measur ement

Pul l ed undamaged l oad t est  pr est r essed concr et e pi l es wi l l  be measur ed f or  
payment  as speci f i ed i n par agr aph UNI T PRI CES,  subpar agr aph PRESTRESSED 
CONCRETE PI LES FOR LOAD TESTS.   Pul l i ng undamaged l oad t est  pr est r essed 
concr et e pi l es t he second t i me af t er  r edr i v i ng and t est i ng wi l l  be 
measur ed f or  payment  as speci f i ed i n par agr aph UNI T PRI CES,  subpar agr aph 
DRI VI NG PRESTRESSED CONCRETE PI LES.   Redr i v i ng pul l ed undamaged 
pr est r essed concr et e pi l es wi l l  be measur ed f or  payment  as speci f i ed i n 
par agr aph UNI T PRI CES,  subpar agr aph DRI VI NG PRESTRESSED CONCRETE PI LES.   
New l oad t est  pr est r essed concr et e pi l es r epl aci ng damaged pi l es wi l l  be 
measur ed f or  payment  as speci f i ed i n par agr aph UNI T PRI CES,  subpar agr aph 
PRESTRESSED CONCRETE PI LES FOR LOAD TESTS.

1. 4. 9. 3   Uni t  of  Measur e

Uni t  of  measur e:   as speci f i ed i n par agr aph UNI T PRI CES,  subpar agr aphs 
DRI VI NG PRESTRESSED CONCRETE PI LES and PRESTRESSED CONCRETE PI LES FOR LOAD 
TESTS,  r espect f ul l y.

1. 4. 10   [ Pr est r essed Concr et e Pi l e Spl i ces]

1. 4. 10. 1   Payment

Payment  wi l l  be made f or  cost s associ at ed wi t h pr est r essed concr et e pi l e 
spl i ces,  i ncl udi ng al l  pl ant ,  l abor ,  and mat er i al  r equi r ed t o make t he 
spl i ce.

1. 4. 10. 2   Measur ement

Pr est r essed concr et e pi l e spl i ces wi l l  be measur ed f or  payment  on t he 
basi s of  t he appl i cabl e cont r act  uni t  pr i ce per  pi l e spl i ce.
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1. 4. 10. 3   Uni t  of  Measur e

Uni t  of  measur e:  each.

] 1. 5   PI LE REQUI REMENTS

Pr ovi de pr ecast  pr est r essed concr et e pi l es per  JI S A 5373.   Pr oduct i on of  
pi l es shal l  be i n accor dance wi t h JI S A 5373.   The Cont r act or ' s 
Geot echni cal  Consul t ant  wi l l  det er mi ne and l i s t  " cal cul at ed"  t i p 
el evat i ons or  dr i v i ng r esi st ance f or  each pi l e[  f r om t est  pi l e dat a] .  Thi s 
i nf or mat i on wi l l  be gi ven t o t he Cont r act or  no l at er  t han 7 days f r om 
r ecei pt  of  compl et e t est  dat a.   Use t hi s l i s t  as t he basi s f or  or der i ng 
t he pi l es.   Do not  or der  pi l es unt i l  l i s t  i s  pr ovi ded by t he Cont r act or ' s 
Geot echni cal  Consul t ant .   [ Test  pi l es shal l  be [ 1. 5]  [ _____]  met er  l onger  
t han t he bi d l engt h. ]

1. 6   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e [ f or  Cont r act or  Qual i t y 
Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When used,  a desi gnat i on 
f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he 
submi t t al  f or  t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on 
i n t he Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES:

SD- 01 Pr econst r uct i on Submi t t al s

I nst al l at i on Pr ocedur es;  G[ ,  [ _____] ]

[ Geot echni cal  Consul t ant  Document at i on;  G[ ,  [ _____] ]

] [ Wave Equat i on Anal ysi s;  G[ ,  [ _____] ]

] Or der  Li st ;  G[ ,  [ _____] ]

Pr ecast i ng manuf act ur er ' s qual i t y cont r ol  pr ocedur es;  G[ ,  [ _____] ]

Pr ovi de i nst r uct i ons and pr ocedur es f or  t he pr ocesses of  Dynami c Pi l e 
Test i ng,  I nspect i on and Moni t or i ng of  pi l es dur i ng i nst al l at i on and 
t est i ng.

SD- 02 Shop Dr awi ngs

Pi l es;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

Pi l e Dr i v i ng Equi pment ;  G[ ,  [ _____] ]

  Submi t  descr i pt i ons of  pi l e dr i v i ng equi pment ,  i ncl udi ng 
hammer s,  power  packs,  dr i v i ng hel met s,  cap bl ocks,  pi l e cushi ons,  
l eads,  ext r act or s,  j et t i ng equi pment ,  and pr ebor i ng equi pment  at  
l east  30 days pr i or  t o commencement  of  wor k.

SD- 05 Desi gn Dat a
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Concr et e mi x desi gn;  G[ ,  [ _____] ]

Submi t  a concr et e mi x desi gn bef or e concr et e i s pl aced,  f or  each 
t ype of  concr et e used f or  t he pi l es.

Cement  mi l k mi x desi gn;  G

SD- 06 Test  Repor t s

[ Si l i ca Fume[ ;  G] [ ;  G,  [ _____] ] ]

Concr et e Compr essi ve St r engt h;  G[ ,  [ _____] ]

Cement  mi l k Compr essi ve St r engt h;  G

[ Test  pi l es;  G[ ,  [ _____] ] ]

[ Load t est s;  G[ ,  [ _____] ] ]

  Submi t  concr et e cyl i nder  compr essi ve st r engt h t est  r esul t s.   
[ Submi t  t est  pi l e r ecor ds]  [ and]  [ l oad t est  dat a] .   

[ Dynami c Pi l e Anal ysi s;  G[ ,  [ _____] ]

  Submi t  a summar y r epor t  of  dynami c t est  r esul t s f or  t est  pi l es 
wi t hi n [ 7] [ _____]  cal endar  days of  compl et i ng f i el d wor k.   [ For  
per manent  pi l es,  submi t  a f i el d summar y r epor t  wi t hi n one ( 1)  day 
of  t est i ng.   Submi t  a t yped r epor t  summar i z i ng t he r esul t s of  
dynami c t est i ng of  per manent  pi l es on a mont hl y basi s. ] ]

SD- 11 Cl oseout  Submi t t al s

Pi l e r ecor ds;  G[ ,  [ _____] ]

  Submi t  pi l e [ and t est  pi l e]  r ecor ds. [   Submi t  l oad t est  dat a and 
r esul t s. ]

1. 7   QUALI TY ASSURANCE

1. 7. 1   Pi l es

Pr epar e i n accor dance wi t h JI S A 5373 and JI S A 7201.   I ndi cat e pl acement  
of  r ei nf or cement  i ncl udi ng t endons.   I ndi cat e l ocat i on of  speci al  embedded 
or  at t ached l i f t i ng devi ces,  empl oyment  of  pi ck- up poi nt s,  suppor t  poi nt s 
ot her  t han pi ck- up poi nt s,  and any ot her  met hods of  pi ck- up.   [ Pr ovi de 
cer t i f i cat i on of  a Pr of essi onal  Engi neer  r egi st er ed i n any j ur i sdi ct i on of  
t he U.  S.  or  i t s t er r i t or i es or  Japan,  t hat  l ayout  and det ai l s of  
r ei nf or cement  and t endons conf or m wi t h t hat  shown on t he st r uct ur al  desi gn 
dr awi ngs. ]

1. 7. 2   Qual i t y Cont r ol  Pr ocedur es

Submi t  t he pr ecast i ng manuf act ur er ' s qual i t y cont r ol  pr ocedur es and 
i nspect i on r ecor ds est abl i shed i n accor dance wi t h JI S A 5373.

1. 7. 3   I nst al l at i on Pr ocedur es

a.   Submi t  i nf or mat i on on t he t ype of  equi pment  pr oposed t o be used,  
pr oposed met hods of  oper at i on,  pi l e dr i v i ng pl an i ncl udi ng pr oposed 
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sequence of  dr i v i ng,  and det ai l s of  al l  pi l e dr i v i ng equi pment  and 
accessor i es.

[ b.   Pr ovi de det ai l s of  pi l e dr i v i ng equi pment  and a Wave Equat i on Anal ysi s 
of  pi l e dr i vabi l i t y  f or  sel ect i on of  t he hammer  al ong wi t h a st at ement  
of  dr i v i ng pr ocedur es.   The Wave Equat i on Anal ysi s i s t o be compl et ed 
by t he Cont r act or ' s Geot echni cal  Consul t ant  f or  each t est  pi l e 
l ocat i on wher e di f f er ent  subsur f ace condi t i ons exi st  and i s t o i ncl ude 
t he f ol l owi ng i nf or mat i on per t ai ni ng t o t he pr oposed pi l e dr i v i ng 
equi pment :

( 1)   Compl et e Pi l e and Dr i v i ng Equi pment  Dat a For m,  ( whi ch can be 
downl oaded at :  ht t p: / / www. wbdg. or g/ FFC/ NAVGRAPH/ gr apht oc. pdf )  f or  
each pr oposed pi l e hammer  and pi l e t ype combi nat i on.

( 2)   Copi es of  comput er  i nput  and out put  sheet s and gr aphs showi ng 
soi l  r esi st ance ver sus bl ow count  as wel l  as maxi mum t ensi on and 
compr essi on st r esses ver sus bl ow count .   Anal ysi s shal l  be r un at  
t he est i mat ed t i p el evat i on as wel l  as ot her  r equi r ed el evat i ons 
t o def i ne maxi mum st r ess l evel s i n t he pi l e dur i ng dr i v i ng.

c.   Pr ovi de det ai l ed pr ocedur es f or  conduct i ng t he dynami c pi l e l oad t est  
and equi pment  t o be used f or  conduct i ng t he l oad t est .   The det ai l ed 
descr i pt i on shal l  expl ai n how speci f i c  i nf or mat i on of  pi l e per f or mance 
wi l l  be eval uat ed.

] [ 1. 7. 4   Geot echni cal  Consul t ant  Document at i on

The ser vi ces of  an i ndependent ,  Regi st er ed Pr of essi onal  Geot echni cal  
Engi neer ,  exper i enced i n soi l  mechani cs and Pi l e Dynami c Anal ysi s,  shal l  
be hi r ed by t he Cont r act or  t o obser ve t est  pi l e i nst al l at i on and j ob pi l e 
i nst al l at i on as speci f i ed her ei n.   The Geot echni cal  Consul t ant  shal l  be 
i ndependent  of  t he Cont r act or  and shal l  have no empl oyee of  empl oyer  
r el at i onshi p whi ch coul d const i t ut e a conf l i c t  of  i nt er est .

] 1. 7. 5   Concr et e Mi x Desi gn

Cer t i f y,  usi ng a Gover nment - appr oved i ndependent  commer ci al  t est i ng 
l abor at or y,  t hat  pr opor t i oni ng of  mi x i s i n accor dance wi t h JI S A 5373 f or  
speci f i ed st r engt h and i s based on aggr egat e dat a whi ch has been 
det er mi ned by l abor at or y t est s dur i ng l ast  t wel ve mont hs.   Submi t  a 
compl et e l i s t  of  mat er i al s i ncl udi ng t ype;  br and;  sour ce and amount  of  
cement ,  f l y  ash,  pozzol an,  gr ound sl ag,  and admi xt ur es;  and appl i cabl e 
r ef er ence speci f i cat i ons.   Submi t  addi t i onal  dat a r egar di ng concr et e 
aggr egat es i f  t he sour ce of  aggr egat e changes.   Submi t t al  shal l  c l ear l y 
i ndi cat e wher e each mi x desi gn wi l l  be used when mor e t han one mi x desi gn 
i s submi t t ed.

[ 1. 7. 6   Load Test  Suppor t i ng Dat a

Submi t  Jack cal i br at i on r ecor ds,  a t est i ng ar r angement  descr i pt i on and 
di agr am,  and t he pr oposed l oadi ng sequence.

] 1. 7. 7   Si l i ca Fume Manuf act ur er ' s Repr esent at i ve

Pr ovi de st at ement  t hat  t he manuf act ur er ' s r epr esent at i ve wi l l  be pr esent  
at  pl ant  t o ensur e pr oper  mi x,  i ncl udi ng hi gh r ange wat er  r educer  ( HRWR) ,  
and bat chi ng met hods.
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1. 8   DELI VERY,  STORAGE,  AND HANDLI NG

Pi l es shal l  be st or ed,  handl ed,  and t r anspor t ed i n accor dance wi t h 
JI S A 5373 except  as f ol l ows.   Met hods used f or  handl i ng and st or age of  
pi l es shal l  be such t hat  t he pi l es ar e not  subj ect ed t o excessi ve bendi ng 
st r ess,  cr acki ng,  spal l i ng,  or  ot her  damage.         

1. 8. 1   Damaged Pi l es

The Cont r act or  shal l  i nspect  each pi l e f or  sweep and st r uct ur al  damage 
such as cr acki ng and spal l i ng bef or e t r anspor t i ng t hem t o t he pr oj ect  s i t e 
and i mmedi at el y pr i or  t o pl acement  i n t he dr i v i ng l eads.   Any unusual  
cr acks ( cr acks ot her  t han cr azi ng,  sur f ace dr yi ng,  shr i nkage cr acks and 
end cr acks)  shal l  be br ought  t o t he at t ent i on of  t he Cont r act i ng Of f i cer .   
Pi l es whi ch ar e damaged dur i ng del i ver y,  st or age,  or  handl i ng t o t he 
ext ent  t hey ar e r ender ed unsui t abl e f or  t he wor k,  i n t he opi ni on of  t he 
Cont r act i ng Of f i cer ,  shal l  be r ej ect ed and r emoved f r om t he pr oj ect  s i t e,  
or  may be r epai r ed,  i f  appr oved,  at  no cost  t o t he Gover nment .

1. 8. 1. 1   Repai r abl e Cr acks

Pi l es wi t h cr acks equal  t o or  gr eat er  t han 0. 15 mm but  l ess t han 1. 5 mm 
shal l  be r ej ect ed or  r epai r ed.   As an al t er nat e t o pi l e r ej ect i on,  t he 
Cont r act or  may submi t  a pr oposal  t o r epai r  def i c i ent  pi l es,  whi ch shal l  be 
r est or ed pr i or  t o dr i v i ng t o pr ovi de i t s r equi r ed desi gn capaci t y,  per f or m 
i t s i nt ended f unct i on i n t he st r uct ur e,  and t ake i nt o consi der at i on l ong 
t er m dur abi l i t y  i n cor r osi ve envi r onment .

1. 8. 1. 2   Non- Repai r abl e Cr acks

Pi l es wi t h cr acks equal  t o or  gr eat er  t han 1. 5 mm shal l  be r ej ect ed.

1. 8. 2   Pi l e Sweep

Sweep shal l  be l i mi t ed t o 3 mm per  3 M over  t he l engt h of  t he pi l e.  Pi l es 
havi ng excessi ve sweep shal l  be r ej ect ed.

PART 2   PRODUCTS

2. 1   MATERI ALS

 Mat er i al s used f or  manuf act ur i ng pr ecast / pr est r essed concr et e pi l es shal l  
compl y wi t h JI S A 5373.

2. 2   CONCRETE MI X DESI GN

Concr et e shal l  have a mi ni mum compr essi ve st r engt h of  80 MPa at  28 days 
and a maxi mum si ze aggr egat e of  [ _____]  mm.   Concr et e shal l  be ai r  
ent r ai ned wi t h a mi ni mum of  4. 5 per cent  and a maxi mum of  7. 5 per cent .   Mi x 
shal l  cont ai n f l y  ash,  gr ound i r on bl ast  f ur nace sl ag or  s i l i ca f ume t o 
meet  t he r equi r ement s speci f i ed her ei n t o mi t i gat e Al kal i - Si l i ca 
React i v i t y ( ASR) . [   For  mar i ne exposur e,  ensur e a dense concr et e f r ee of  
shr i nkage cr acks,  wi t h a mi ni mum degr ee of  per meabi l i t y .   The maxi mum 
wat er  cement  r at i o shal l  be 0. 40 . ]
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2. 3   FABRI CATI ON

2. 3. 1   For mwor k

For mwor k and di mensi onal  t ol er ances shal l  be i n accor dance wi t h JI S A 5373 ,  
and as speci f i ed her ei n.   Pr ovi de f or ms of  met al ,  br aced and st i f f ened 
agai nst  def or mat i on,  accur at el y const r uct ed,  wat er t i ght ,  and suppor t ed on 
unyi el di ng cast i ng beds.   For ms shal l  per mi t  movement  of  pi l e wi t hout  
damage dur i ng r el ease of  pr est r essi ng f or ce.   For m pr ecast  dowel  hol es 
wi t h gal vani zed f l exi bl e met al  condui t .   [ I nsi de f or ms or  voi d t ubes not  
t o be gr out ed may be t r eat ed car dboar d,  pl ywood,  or  ot her  mat er i al . ]

2. 3. 2   Pr et ensi oni ng

Pr et ensi oni ng shal l  be per f or med i n accor dance wi t h JI S A 5373,  and as 
speci f i ed her ei n.   Use gage cal i br at ed wi t hi n l ast  6 mont hs by a 
l abor at or y appr oved by Cont r act i ng Of f i cer .   Pr ovi de means f or  measur i ng 
el ongat i on of  st eel  t o near est  3 mm.   Gi ve t ensi oni ng st eel  a uni f or m 
pr est r ess pr i or  t o bei ng br ought  t o desi gn pr est r ess.   I nduce same i ni t i al  
pr est r ess i n each uni t  when sever al  uni t s of  pr est r essi ng st eel  i n a pi l e 
ar e st r et ched si mul t aneousl y.

2. 3. 3   Cast i ng

2. 3. 3. 1   Conveyi ng

Convey concr et e t o f or mwor k i n accor dance wi t h JI S A 5373,  and as 
speci f i ed her ei n.   Cl ean conveyi ng equi pment  t hor oughl y bef or e each r un.   
Dur i ng pl aci ng,  make any f r ee ver t i cal  dr op of  t he concr et e l ess t han 0. 91 
m.   Remove concr et e whi ch has segr egat ed i n conveyi ng or  pl aci ng.

2. 3. 3. 2   Pl aci ng and Cast i ng

Per f or m concr et e cast i ng wi t hi n 3 days af t er  pr et ensi oni ng st eel ;  however ,  
do not  deposi t  concr et e i n f or ms unt i l  pl acement  of  r ei nf or cement  and 
anchor ages has been i nspect ed and appr oved by pi l e manuf act ur er ' s qual i t y 
cont r ol  r epr esent at i ve.   Pr oduce each pi l e of  dense concr et e st r ai ght  wi t h 
smoot h sur f aces wi t h r ei nf or cement  r et ai ned i n i t s pr oper  posi t i on dur i ng 
f abr i cat i on.   Use vi br at or  wi t h heads smal l er  t han t he mi ni mum di st ance 
bet ween st eel  f or  pr et ensi oni ng.   Make sur f ace of  pi l e ends per pendi cul ar  
t o axi s of  pi l e.   Chamf er ,  [ a mi ni mum of  19 mm, ]  [ [ _____]  mm, ]  [ bet ween 19 
mm and 31 mm, ]  ends of  pi l es and cor ner s of  squar e pi l es.

2. 3. 4   Cur i ng of  Pi l es

Cur e pi l es usi ng moi st  or  accel er at ed cur i ng.   Cur i ng of  pi l es shal l  be i n 
accor dance wi t h JI S A 5373 except  as f ol l ows.

2. 4   PRODUCT QUALI TY CONTROL

Wher e pi l i ng i s manuf act ur ed i n a pl ant  wi t h an est abl i shed qual i t y 
cont r ol  pr ogr am as at t est ed t o by a cur r ent  cer t i f i cat i on i n t he PCI  
" Cer t i f i cat i on Pr ogr am f or  Qual i t y Cont r ol "  per f or m pr oduct  qual i t y 
cont r ol  i n accor dance wi t h JI S A 5373.   Wher e pi l i ng i s manuf act ur ed by 
speci al i st s or  i n pl ant s not  cur r ent l y enr ol l ed i n t he PCI  " Cer t i f i cat i on 
Pr ogr am f or  Qual i t y Cont r ol , "  set - up a pr oduct  qual i t y cont r ol  syst em i n 
accor dance wi t h JI S A 5373 and per f or m concr et e and aggr egat e qual i t y 
cont r ol  t est i ng usi ng an i ndependent  commer ci al  t est i ng l abor at or y 
appr oved by t he Cont r act i ng Of f i cer  i n accor dance wi t h t he f ol l owi ng.
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2. 4. 1   Aggr egat e Test s

Aggr egat e t est s shal l  compl y wi t h JI S A 5373.

2. 4. 2   Sl ump and St r engt h Test s

Sl ump and compr essi ve st r engt h t est s shal l  compl y wi t h JI S A 5373.

2. 4. 3   Changes i n Pr opor t i ons

I f ,  af t er  eval uat i on of  st r engt h t est  r esul t s,  compr essi ve st r engt h i s 
l ess t han speci f i ed compr essi ve st r engt h,  make adj ust ment s i n pr opor t i ons 
and wat er  cont ent  and changes i n t emper at ur e,  moi st ur e,  and cur i ng 
pr ocedur es as necessar y t o secur e speci f i ed st r engt h.   Submi t  changes i n 
mi x desi gn t o Cont r act i ng Of f i cer  i n wr i t i ng.

PART 3   EXECUTI ON

3. 1   PI LE DRI VI NG EQUI PMENT

3. 1. 1   Pi l e Hammer s

Fur ni sh a hammer  capabl e of  devel opi ng t he i ndi cat ed ul t i mat e pi l e 
capaci t y consi der i ng hammer  i mpact  vel oci t y;  r am wei ght ;  st i f f ness of  
hammer  and pi l e cushi ons;  cr oss sect i on,  l engt h,  and t ot al  wei ght  of  pi l e;  
and char act er  of  subsur f ace mat er i al  t o be encount er ed.   [ Use t he same 
pi l e hammer ,  oper at i ng at  t he same r at e and i n t he same manner ,  as t hat  
used f or  dr i v i ng t est  pi l es. ]   Obt ai n r equi r ed dr i v i ng ener gy of  hammer ,  
except  f or  di esel  hammer s,  by use of  a heavy r am and a shor t  st r oke wi t h 
l ow i mpact  vel oci t y.   At  f i nal  dr i v i ng,  oper at e pi l e hammer  i n accor dance 
wi t h manuf act ur er ' s r ecommendat i on f or  dr i v i ng ei t her  end bear i ng pi l es or  
f r i c t i on pi l es.   At  f i nal  dr i v i ng,  oper at e di esel  power ed hammer s at  r at e 
r ecommended by manuf act ur er  f or  har d dr i v i ng.   Mai nt ai n pr essur e at  st eam 
or  ai r  hammer  so t hat :  ( 1)  f or  doubl e- act i ng hammer ,  t he number  of  bl ows 
per  mi nut e dur i ng and at  compl et i on of  dr i v i ng of  a pi l e i s equal  
appr oxi mat el y t o t hat  at  whi ch hammer  i s r at ed;  ( 2)  f or  s i ngl e- act i ng 
hammer ,  t her e i s a f ul l  upwar d st r oke of  t he r am;  and ( 3)  f or  di f f er ent i al  
t ype hammer ,  t her e i s a s l i ght  r i se of  hammer  base dur i ng each upwar d 
st r oke.

3. 1. 2   Dr i v i ng Hel met s and Cushi on Bl ocks

3. 1. 2. 1   Dr i v i ng Hel met s or  Caps and Pi l e Cushi ons

Use a st eel  dr i v i ng hel met  or  cap i ncl udi ng a pi l e cushi on bet ween t op of  
pi l e and dr i v i ng hel met  or  cap t o pr event  i mpact  damage t o pi l e.   Use a 
dr i v i ng hel met  or  cap and pi l e cushi on combi nat i on capabl e of  pr ot ect i ng 
pi l e head,  mi ni mi zi ng ener gy absor pt i on and di ssi pat i on,  and t r ansmi t t i ng 
hammer  ener gy uni f or ml y over  t op of  pi l e.   Pr ovi de dr i v i ng hel met  or  cap 
t hat  f i t s  suf f i c i ent l y l oose ar ound t op of  pi l e so t hat  pi l e may be f r ee 
t o r ot at e wi t hout  bi ndi ng wi t hi n dr i v i ng hel met .   [ Dur i ng t est  pi l e 
i nst al l at i on,  demonst r at e t o sat i sf act i on of  Cont r act i ng Of f i cer  t hat  
equi pment  t o be used on pr oj ect  per f or ms speci f i ed f unct i on. ]   Use pi l e 
cushi on of  sol i d wood or  of  l ami nat ed const r uct i on usi ng pl ywood,  sof t wood 
or  har dwood boar ds wi t h gr ai n par al l el  t o end of  pi l e.   Pr ovi de pi l e 
cushi on wi t h t hi ckness of  [ _____] [ 75]  mm  mi ni mum and t he t hi ckness shal l  
be i ncr eased so as t o be sui t abl e f or  t he s i ze and l engt h of  pi l e,  
char act er  of  t he sub- sur f ace mat er i al  t o be encount er ed,  hammer  
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char act er i st i cs,  and t he r equi r ed dr i v i ng r esi st ance.   Repl ace pi l e 
cushi on at  t he st ar t  of  dr i v i ng of  each pi l e and when i t  becomes hi ghl y 
compr essed,  char r ed or  bur ned,  or  has become spongy or  det er i or at ed i n any 
manner .   Show det ai l s of  dr i v i ng hel met s,  capbl ocks,  and pi l e cushi ons.   
Submi t  2 weeks pr i or  t o [ t est ]  pi l e i nst al l at i on.

3. 1. 2. 2   Hammer  Cushi on or  Capbl ock

Use a hammer  cushi on or  capbl ock bet ween dr i v i ng hel met  or  cap and hammer  
r am consi st i ng of  [ a sol i d har dwood bl ock wi t h gr ai n par al l el  t o t he pi l e 
axi s and encl osed i n a c l ose- f i t t i ng st eel  housi ng]  [ al umi num and mi car t a 
( or  equal )  di scs st acked al t er nat el y i n a st eel  housi ng or  a sui t abl e 
pol ymer  desi gned f or  t hi s speci f i c  pur pose as i ndi cat ed by t he hammer  
manuf act ur er ] .   Use st eel  pl at es at  t op and bot t om of  capbl ock.   [ Repl ace 
wood capbl ock when i t  becomes hi ghl y compr essed,  char r ed or  bur ned or  
becomes spongy or  det er i or at ed i n any manner ] .   [ Repl ace al umi num,  mi car t a 
or  pol ymer  di scs t hat  have become damaged,  spl i t  or  det er i or at ed i n any 
manner ] .   [ Do not  r epl ace wood capbl ock dur i ng f i nal  dr i v i ng of  any 
pi l e. ]   Do not  use smal l  wood bl ocks,  wood chi ps,  r ope or  ot her  mat er i al s 
t hat  per mi t  excessi ve l oss of  hammer  ener gy.

3. 2   PRELI MI NARY WORK

[ 3. 2. 1   Wave Equat i on Anal ysi s of  Pi l e Dr i vabi l i t y

a.   Pr i or  t o dr i v i ng any pi l e,  t he Cont r act or  shal l  submi t  a pi l e Wave 
Equat i on Anal ysi s,  per f or med by hi s Geot echni cal  Consul t ant ,  f or  each 
si ze pi l e and di st i nct  subsur f ace pr of i l e condi t i on.   These anal yses 
shal l  t ake i nt o account  t he pr oposed hammer  assembl y,  pi l e cap bl ock 
and cushi on char act er i st i cs,  t he pi l e pr oper t i es and est i mat ed l engt hs 
and t he soi l  pr oper t i es ant i c i pat ed t o be encount er ed t hr oughout  t he 
i nst al l ed pi l e l engt h based on st at i c capaci t y anal ysi s wi t h 
consi der at i on of  dr i v i ng gai n/ l oss f act or s.   Onl y one speci f i c  model  
of  pi l e hammer  may be used f or  each pi l e t ype and capaci t y.

b.   The Wave Equat i on Anal ysi s shal l  demonst r at e t hat  t he pi l es wi l l  not  
be damaged dur i ng dr i v i ng,  shal l  i ndi cat e t hat  t he dr i v i ng st r esses 
wi l l  be mai nt ai ned wi t hi n t he l i mi t s bel ow and i ndi cat e t he bl ow count  
necessar y t o achi eve t he r equi r ed ul t i mat e st at i c pi l e capaci t i es.

                       Al l owabl e Dr i v i ng St r esses

          St eel  Pi l es
                
                Compr essi on  -   0. 9 f y ( MPa)
                Tensi on      -   0. 9 f y ( MPa)

                Wher e f y i s y i el d st r engt h of  st eel

          Concr et e

                Compr essi on  -   0. 85f ' c mi nus UPL ( MPa)
                Tensi on      -   ( 0. 25 t i mes ( t he squar e r oot  of  f ' c) )  pl us 
UPL ( MPa)

                f ' c  i s  compr essi ve st r engt h of  concr et e ( MPa)
                UPL = Uni t  Pr est r ess af t er  Losses  ( MPa)
                ( Obt ai n val ues f r om pi l e manuf act ur er )     
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c.   Upon compl et i on of  t he dynami c and st at i c t est i ng pr ogr ams out l i ned i n 
t hi s speci f i cat i on sect i on,  a r ef i ned Wave Equat i on Anal ysi s shal l  be 
per f or med t aki ng i nt o consi der at i on t he eval uat ed capaci t i es,  
gai n/ l oss f act or s and r ecommended pr oduct i on pi l e l engt hs.   Pr oduct i on 
pi l e dr i v i ng cr i t er i a shal l  be devel oped based on t he r esul t s of  t he 
r ef i ned Wave Equat i on Eval uat i ons.

d.   Al l  pi l e dr i v i ng equi pment  f ur ni shed by t he Cont r act or  shal l  be 
subj ect  t o t he appr oval  of  t he Cont r act or ' s Geot echni cal  Consul t ant .   
Compl et e t he at t ached pi l e and dr i v i ng equi pment  dat a f or m,  i ncl udi ng 
hammer  i nf or mat i on,  i n f ul l  as par t  of  t he submi t t al  of  t he r esul t s of  
t he Wave Equat i on Anal yses.

e.   The cost  of  per f or mi ng t he Wave Equat i on Anal yses shal l  be pai d f or  by 
t he Cont r act or  and i ncl uded i n t he base bi d.

] 3. 2. 2   Or der  Li st

The Cont r act or  shal l  submi t  t o t he Cont r act i ng Of f i cer  f or  appr oval ,  an 
i t emi zed l i s t  f or  pi l es pr i or  t o pl aci ng t he or der  wi t h t he suppl i er .   The 
l i s t  shal l  i ndi cat e t he pi l e l engt hs r equi r ed at  each l ocat i on as shown on 
t he pl ans and t he cor r espondi ng or der ed l engt h of  each pi l e. [   Load 
t est i ng and r ef i ned wave equat i on anal ysi s shal l  be compl et ed pr i or  t o 
submi ssi on of  an or der  l i s t . ]

3. 2. 3   Pi l e Lengt h Mar ki ngs

The Cont r act or  shal l  mar k each pi l e pr i or  t o dr i v i ng wi t h hor i zont al  l i nes 
at  1 m i nt er val s,  and t he number  of  f eet  f r om pi l e t i p at  1 m i nt er val s.

3. 3   PI LE DRI VI NG

3. 3. 1   Dr i v i ng Pi l es

Not i f y Cont r act i ng Of f i cer  10 days pr i or  t o dr i v i ng of  [ t est ]  pi l es [ and 
l oad t est ] .   [ Foundat i on excavat i on shal l  be st opped at  300 mm above 
f oundat i on gr ade bef or e pi l es ar e dr i ven.   When pi l e dr i v i ng i s compl et ed,  
excavat i on shal l  be compl et ed t o l i nes and gr ade shown.   ] Pi l es may be 
dr i ven when t he speci f i ed 28- day concr et e st r engt h has been achi eved but  
not  l ess t han 7 days af t er  cast i ng.   Dr i ve pi l es t o [ or  bel ow 
" cal cul at ed" ]  [ i ndi cat ed]  t i p el evat i on [ t o r each a dr i v i ng r esi st ance 
est abl i shed by t he wave equat i on anal yses ( WEAP)  i n accor dance wi t h t he 
schedul e whi ch t he Gover nment  Cont r act or ' s Geot echni cal  Consul t ant  wi l l  
pr epar e f r om t he t est - pi l e dr i v i ng dat a] .   Dur i ng i ni t i al  dr i v i ng and 
unt i l  pi l e t i p has penet r at ed beyond l ayer s of  ver y sof t  soi l  [ or  bel ow 
bot t om of  pr edr i l l ed or  pr ej et t ed hol es] ,  use a r educed dr i v i ng ener gy of  
t he hammer  as r equi r ed t o pr event  pi l e damage.   Ref usal  cr i t er i a shal l  be 
est abl i shed by t he Cont r act i ng Of f i cer .   I f  a pi l e f ai l s  t o r each 
[ " cal cul at ed" ]  [ i ndi cat ed]  t i p el evat i on,  [ or  i f  a pi l e r eaches 
[ " cal cul at ed" ]  t i p el evat i on wi t hout  r eachi ng r equi r ed dr i v i ng 
r esi st ance, ]  not i f y Cont r act i ng Of f i cer  and per f or m cor r ect i ve measur es as 
di r ect ed.  Pr ovi de hear i ng pr ot ect i on when noi se l evel s exceed 140 dB.   
Pi l es or  pi l e sect i ons shal l  not  be handl ed or  moved i n any manner  t hat  
woul d r esul t  i n cr acki ng or  per manent  damage t o t he concr et e or  t o t he 
gr out  sur r oundi ng t he pr est r essi ng cabl es.   Pi l es may be dr i ven wi t hout  
pi l e gui des or  l eads pr ovi di ng a hammer  gui de f r ame i s used t o keep t he 
pi l e and hammer  i n al i gnment .
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3. 3. 2   Pr ot ect i on of  Pi l es

Take car e t o avoi d damage t o pi l es dur i ng handl i ng,  pl aci ng pi l e i n l eads,  
and dur i ng pi l e dr i v i ng oper at i ons.   Suppor t  pi l es l at er al l y dur i ng 
dr i v i ng,  but  al l ow r ot at i on i n l eads.   [ Wher e pi l e or  pr oj ect i ng 
r ei nf or cement  or i ent at i on i s essent i al ,   t ake pr ecaut i onar y measur es t o 
mai nt ai n t he or i ent at i on dur i ng dr i v i ng.   ] [ Take speci al  car e i n 
suppor t i ng bat t er ed pi l es t o pr event  excessi ve bendi ng st r esses i n pi l e. ]   
Squar e t op of  pi l e t o l ongi t udi nal  axi s of  pi l e.   Mai nt ai n axi al  al i gnment  
of  pi l e hammer  wi t h t hat  of  t he pi l e.   I f  t he Cont r act or  el ect s t o use a 
pi l e head wi t h pr oj ect i ng st r ands or  mi l d st eel  r ei nf or cement ,  pr event  
di r ect  i mpact  f or ces f r om bei ng t r ansmi t t ed t hr ough t he r ei nf or cement ,  by 
usi ng a speci al  dr i v i ng head.

3. 3. 3   Tol er ances i n Dr i v i ng

Dr i ve pi l es wi t h a var i at i on of  not  mor e t han 2 per cent  f r om ver t i cal  f or  
pl umb pi l es or  mor e t han 4 per cent  f r om r equi r ed angl e f or  bat t er  pi l es.  
Mai nt ai n and check axi al  al i gnment  of  pi l e and l eads at  al l  t i mes.   I f  
subsur f ace condi t i ons cause pi l e dr i f t i ng beyond al l owabl e axi al  al i gnment  
t ol er ance,  not i f y Cont r act i ng Of f i cer  and per f or m cor r ect i ve measur es as 
di r ect ed.   Pl ace but t s wi t hi n 100 mm of  l ocat i on i ndi cat ed.   [ Mani pul at i on 
of  pi l es wi t hi n speci f i ed t ol er ances [ wi l l  not  be per mi t t ed. ] [ wi l l  be 
per mi t t ed,  t o a maxi mum of  1 1/ 2- per cent  of  t hei r  exposed l engt h above 
gr ound sur f ace or  mudl i ne. ] ]   I n addi t i on t o speci f i ed t ol er ances,  
mai nt ai n a l ocat i on t o pr ovi de a c l ear  di st ance of  at  l east  125 mm f r om 
but t  t o edge of  pi l e cap.   I f  c l ear  di st ance can not  be mai nt ai ned,  t hen 
not i f y Cont r act i ng Of f i cer .   Check each pi l e f or  heave.   Redr i ve heaved 
pi l es t o r equi r ed poi nt  el evat i on.

3. 3. 4   Rej ect ed Pi l es

Pi l es damaged or  i mpai r ed f or  use dur i ng handl i ng or  dr i v i ng,  mi sl ocat ed,  
or  dr i ven out  of  al i gnment  beyond t he maxi mum t ol er ance shal l  be wi t hdr awn 
and r epl aced by new pi l es or  shal l  be cut - of f  and abandoned and new pi l es 
dr i ven as di r ect ed.   Excess cut - of f  f r om pi l es and unaccept abl e pi l es 
shal l  be r emoved f r om t he wor k s i t e.   Al l  wor k i n connect i on wi t h 
wi t hdr awi ng and r emovi ng r ej ect ed pi l es f r om t he si t e shal l  be done at  no 
addi t i onal  cost  t o t he Gover nment .

3. 3. 5   Jet t i ng of  Pi l es

Wat er  j et s wi l l [  not ]  be per mi t t ed. [   Jet t i ng [ may]  [ shal l ]  be used t o 
assi st  dr i v i ng pi l es t hr ough st r at a t hat  cannot  be penet r at ed pr act i cabl y 
by use of  t he hammer  al one.   [ Dr i v i ng shal l  be r est r i ct ed t o a st at i c 
wei ght  whi l e wat er  i s bei ng i nj ect ed t o pr event  i nduci ng t ensi l e st r esses 
i n t he pi l es whi ch damage t he concr et e. ]   Af t er  t he penet r at i on of  t he 
st r at a r equi r i ng j et t i ng has been accompl i shed,  j et t i ng shal l  be 
di scont i nued and hammer  dr i v i ng shal l  be r esumed. ] [   Di scont i nue j et t i ng 
when t he pi l e t i p i s appr oxi mat el y 1. 5 m above t he [ cal cul at ed]  
[ i ndi cat ed]  pi l e t i p el evat i on.   Dr i ve pi l e t he f i nal  1. 5 m of  
penet r at i on. ] [ Adequat e measur es shal l  be t aken f or  col l ect i ng and 
di sposi ng of  r unof f  wat er . ] [   Jet t i ng met hod and equi pment  shal l  be 
appr oved by t he Cont r act i ng Of f i cer  pr i or  t o commenci ng j et t i ng 
oper at i on. ]   Bef or e st ar t i ng f i nal  dr i v i ng,  f i r ml y seat  pi l es i n pl ace by 
appl i cat i on of  a number  of  r educed ener gy hammer  bl ows. [ Measur es,  
i ncl udi ng use of  a s i l t  cur t ai n,  shal l  be empl oyed t o cont ai n t ur bi d wat er  
cr eat ed by j et t i ng pi l es. ]
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3. 3. 6   Pr edr i l l i ng of  Pi l es

Pr edr i l l i ng t o r emove soi l  or  ot her  mat er i al  r epr esent i ng t he bul k of  t he 
vol ume of  t he pi l e t o be dr i ven[  wi l l [  not ]  be per mi t t ed] [  shal l  be 
pr ovi ded] .   [ The di amet er  of  t he hol e shoul d not  exceed t wo- t hi r ds t he 
wi dt h of  t he pi l e. ] [ Pr edr i l l  onl y t o a dept h of  [ _____]  met er s bel ow 
cut - of f  el evat i on pr i or  t o set t i ng pi l es. ] [ Di scont i nue dr i l l i ng when t he 
pi l e t i p i s appr oxi mat el y 1. 5 m above t he [ cal cul at ed]  [ i ndi cat ed]  pi l e 
t i p el evat i on.  Dr i ve pi l e t he f i nal  1. 5 m of  penet r at i on. ]

3. 3. 7   Spl i ces

[ Spl i c i ng of  pi l es i s not  per mi t t ed. ]   [ Make spl i ces as i ndi cat ed.   Spl i ces 
shal l  be capabl e of  devel opi ng t he f ul l  st r engt h of  t he member  i n 
compr essi on,  t ensi on,  shear ,  and bendi ng.   Det ai l  dr awi ngs of  spl i ces and 
desi gn cal cul at i ons demonst r at i ng t he st r engt h of  t he spl i ce shal l  be 
submi t t ed f or  appr oval .

] 3. 3. 8   Bui l d- Ups

Wher e r equi r ed,  pi l e sect i on may be ext ended t o cut - of f  el evat i on by means 
of  a cast - i n- pl ace r ei nf or ced concr et e bui l d- up or  by addi ng a new pi l e 
segment  wi t h same pr oper t i es of  t he bel ow pi l e.   Make bui l d- up i n 
accor dance wi t h JI S A 5373.   Const r uct  bui l d- ups made af t er  compl et i on of  
dr i v i ng i n accor dance wi t h det ai l ,  " Bui l d- Up Wi t hout  Dr i v i ng. "   Make 
bui l d- ups t o be dr i ven i n accor dance wi t h det ai l  " Bui l d- Up Wi t h Dr i v i ng. "  
Have det ai l s of  means f or  pr ot ect i ng j oi nt s by a sui t abl e mor t ar  or  epoxy 
appr oved by Cont r act i ng Of f i cer .   Wher e bui l d- ups ar e exposed t o wat er ,  
pr ot ect  cast - i n- pl ace sect i on f r om wat er  dur i ng cur i ng per i od.   Concr et e 
i n bui l d- up shal l  have a mi ni mum compr essi ve st r engt h of  [ _____]  MPa.   
Bui l d- ups wi l l  not  be per mi t t ed on mor e t han [ _____]  per cent  of  t ot al  
number  of  pi l es.   I f  t hi s per cent  f i gur e i s exceeded,  or  i f  i n t he 
j udgment  of  t he Cont r act i ng Of f i cer ,  t he c l ust er ed l ocat i on of  bui l d- ups 
i s undesi r abl e,  wi t hdr aw pi l es of  i nsuf f i c i ent  l engt h and r epl ace wi t h 
l onger  pi l es.   Payment  f or  such wi t hdr awal  and r epl acement  wi l l  be made as 
an adj ust ment  t o t he cont r act  pr i ce.

3. 3. 9   Pi l e Cut - Of f

Cut - of f  pi l es wi t h a smoot h l evel  cut  usi ng pneumat i c t ool s,  sawi ng,  or  
ot her  sui t abl e met hods appr oved by Cont r act i ng Of f i cer .   Use of  expl osi ves 
f or  cut t i ng i s not  per mi t t ed.   Cut - of f  sect i ons of  pi l es shal l  be r emoved 
f r om t he si t e upon compl et i on of  t he wor k.

3. 4   FI ELD QUALI TY CONTROL

3. 4. 1   Test  Pi l es

[ Use t est  pi l es of  t ype,  and dr i ve as speci f i ed f or  pi l i ng el sewher e i n 
t hi s sect i on.   ] [ Or der  t est  pi l es [ _____]  met er s  l onger  i n l engt h t han 
pr oduct i on pi l es.   The addi t i onal  t est  pi l e l engt h shal l  be dr i ven onl y at  
t he di r ect i on of  t he Cont r act i ng Of f i cer .   ] The Cont r act or ' s Geot echni cal  
Consul t ant  wi l l  use t est  pi l e dat a t o det er mi ne " cal cul at ed"  pi l e t i p 
el evat i on or  necessar y dr i v i ng r esi st ance.   Dr i ve t est  pi l es [ at  t he 
l ocat i ons i ndi cat ed]  [ i n v i c i ni t y of  soi l  bor i ng t est  hol es Nos.  [ _____, ]  
[ _____, ]  and [ _____] ] .   Dr i ve t est  pi l es t o [ i ndi cat ed t i p el evat i on]  
[ i ndi cat ed bi ddi ng l engt hs] .   Use t est  pi l es,  i f  l ocat ed pr oper l y and 
of f er i ng adequat e dr i v i ng r esi st ance i n f i ni shed wor k.   [ Pr e- dr i l l i ng or  
j et t i ng i s per mi t t ed onl y when t est  pi l es c l ear l y est abl i sh val i di t y of  

SECTI ON 31 62 13. 20  Page 17



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

i t s use,  or  as di r ect ed by t he Cont r act i ng Of f i cer .   ] [ A pi l e dynami c 
anal yzer  shal l  be pr ovi ded and oper at ed as speci f i ed i n par agr aph DYNAMI C 
PI LE ANALYSI S dur i ng t he dr i v i ng of  each t est  pi l e.   Modi f y dr i v i ng as 
r equi r ed based upon r ecommendat i on of  Cont r act or ' s Geot echni cal  Consul t ant  
and appr oval  of  t he Cont r act i ng Of f i cer .

] [ 3. 4. 2   Dynami c Pi l e Anal ysi s

The pur pose of  dynami c t est i ng i s t o pr ovi de suppl ement al  i nf or mat i on f or  
eval uat i ng pi l e hammer  per f or mance,  dr i v i ng st r esses,  and bear i ng 
capaci t i es.   Dynami c t est i ng shal l  be conduct ed dur i ng t he ent i r e t i me 
pi l es ar e i ni t i al l y  dr i ven or  r edr i ven and dur i ng pi l e r est r i ke t est i ng.   
Use t est  pi l es of  t ype as speci f i ed el sewher e i n t hi s sect i on.   Equi pment  
t o obt ai n dynami c measur ement s,  r ecor d,  r educe and di spl ay i t s dat a shal l  
be f ur ni shed and meet  t he r equi r ement  of  JGS 1816.   The equi pment  shal l  
have been cal i br at ed wi t hi n 12 mont hs t her eaf t er  t hr oughout  t he cont r act  
dur at i on.   Dr i ve t est  pi l es at  t he l ocat i ons i ndi cat ed.   The cont r act or  
shal l  empl oy an i ndependent  i nspect i on f i r m,  her ei naf t er  r ef er r ed t o as 
t he " Cont r act or ' s Geot echni cal  Consul t ant " ,  exper i enced i n t he pi l e 
dr i v i ng pr ocess,  moni t or i ng of  t est  pi l e i nst al l at i on,  and i n t he use of  
t he Pi l e Dr i v i ng Anal yzer  and i t s r el at ed equi pment .   Dynami c pi l e 
anal ysi s shal l  be per f or med as f ol l ows:

a.   Each dynami c pi l e anal ysi s shal l  be per f or med i n t wo st eps.   The f i r st  
st ep i s t o check t he hammer ,  pi l e and soi l  per f or mance,  and t o 
det er mi ne t he sui t abi l i t y  of  t he pr oposed hammer  f or  t he s i ze,  l engt h 
and t ype of  pi l e bei ng i nst al l ed f or  t he soi l  t ypes encount er ed as t he 
pi l es ar e dr i ven.   Thi s i ni t i al  moni t or i ng shal l  det er mi ne whet her  
pr e- auger i ng or  j et t i ng i s appr opr i at e,  ef f i c i ency of  t he hammer  
r el at i ve t o speci f i ed ef f i c i ency,  ef f ect i veness of  cushi on,  l evel  of  
compr essi ve and t ensi l e st r ess i n pi l e and ext ent / l ocat i on of  any pi l e 
damage caused by t he i ni t i al  dr i v i ng.   Wi t h each bl ow of  t he pi l e t he 
i nf or mat i on l i s t ed bel ow shal l  be el ect r oni cal l y r ecor ded and anal yzed 
by t he Pi l e Dr i v i ng Anal yzer :

    ( 1)   Bl ow number

( 2)   Bl ow r at e per  mi nut e and/ or  st r oke.

( 3)   I nput  and r ef l ect ed val ues of  f or ce and vel oci t y.

( 4)   Val ue of  upwar d and downwar d t r avel i ng f or ce wave wi t h t i me.

( 5)   Maxi mum and f i nal  t r ansf er r ed ener gy t o pi l e,  hammer  syst em
     ef f i c i ency.

( 6)   Maxi mum compr essi ve st r ess,  vel oci t y,  accel er at i on and
     di spl acement .

( 7)   Maxi mum t ensi l e st r ess i n pi l e.

( 8)   Pi l e st r uct ur al  i nt egr i t y,  damage det ect i on,  ext ent  and
     l ocat i on.

( 9)   Bear i ng capaci t y of  pi l e by Case met hod.

I f  t he pi l e,  hammer  and soi l  per f or mance eval uat i on r ecommends changes 
t o t he hammer  st r oke,  pi l e cushi oni ng,  auger i ng or  any ot her  
aspect  f or  t he pi l e dr i v i ng oper at i on t hese changes shal l  be 
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i ncor por at ed i nt o pr oduct i on pi l e dr i v i ng i n an ef f or t  t o cont r ol  
excessi ve st r esses and pi l e damage.   Test  pi l es damaged or  br oken 
dur i ng i nst al l at i on shal l  be r epl aced,  i ncor por at i ng dr i v i ng 
modi f i cat i ons as det er mi ned by t he Cont r act or ' s Geot echni cal  
Consul t ant  and r evi ewed and appr oved by t he Cont r act i ng Of f i cer .   
Thi s pr ocedur e shal l  be r epeat ed unt i l  al l owabl e t ensi l e and 
compr essi ve st r esses ar e achi eved i n t he pi l e and/ or  pi l e damage 
i s mi ni mi zed.   Sel ect ed i ni t i al  dr i v i ng r ecor ds shal l  be subj ect ed 
t o r i gor ous comput er  anal ysi s based on t he Case Met hod f or  
det er mi nat i on of  r esi st ance di st r i but i on,  soi l  r esi st ance and 
pr oper t i es,  and est i mat i on of  ant i c i pat ed gai n/ l oss f act or s.

b.   Upon compl et i on of  t est  pi l e dr i v i ng t he pi l es shal l  be al l owed t o 
set - up f or  at  l east  72 hour s.   Af t er  eval uat i on of  pi l e,  hammer  and 
soi l  per f or mance by t he Cont r act or ' s Geot echni cal  Consul t ant ,  t he 
second st ep of  t he dynami c pi l e anal ysi s may pr oceed.   Thi s por t i on of  
t he eval uat i on r equi r es st r i k i ng t he set - up pi l es a mi ni mum of  20- 50 
t i mes,  or  as di r ect ed by t he Cont r act or ' s Geot echni cal  Consul t ant  
usi ng t he same hammer  whi ch was used f or  t he t est  pi l e dr i v i ng and 
whi ch wi l l  be used f or  pr oduct i on pi l e dr i v i ng.   The hammer  shal l  be 
" war med up"  and i n opt i mal  r eadi ness pr i or  t o r est r i k i ng,  i n or der  t o 
avoi d capaci t y l osses dur i ng eval uat i on of  r est r i ke dat a.   Maxi mum 
hammer  ener gy shal l  be appl i ed dur i ng r est r i ke i n or der  t o f ul l y  
mobi l i ze t he soi l  r esi st ance.   However ,  car e shoul d be exer ci sed as t o 
not  over st r ess t he pi l e.   I n addi t i on t o t hose i t ems l i s t ed above,  
sel ect ed r est r i ke dr i v i ng r ecor ds ( as di r ect ed by t he Cont r act or ' s 
Geot echni cal  Consul t ant  ar e t o be subj ect ed t o r i gor ous comput er  
anal ysi s based on t he Case met hod f or  det er mi nat i on of  r esi st ance 
di st r i but i on,  soi l  r esi st ance and pr oper t i es,  and pl ot  of  appl i ed l oad 
vs.  aver age pi l e di spl acement  based on t he cal cul at ed soi l  pr oper t i es.

c.   Per f or mance Repor t :

( 1)   Upon sat i sf act or y compl et i on of  each dynami c l oad t est  a mi ni mum 
of  t hr ee copi es of  a Pi l e Per f or mance Repor t  shal l  be submi t t ed 
f or  t he Cont r act or  by t he Cont r act or ' s Geot echni cal  Consul t ant .   
The submi t t al  shal l  be pr epar ed and seal ed by a Pr of essi onal  
Engi neer  r egi st er ed i n any j ur i sdi ct i on of  t he U. S.  or  i t s 
t er r i t or i es or  Japan and shal l  be made wi t hi n t hr ee wor ki ng days 
of  t he compl et i on of  t he dynami c l oad t est .

( 2)   The r epor t  f or  t he Dynami c Pi l e Anal ysi s shal l  cont ai n t he 
f ol l owi ng i nf or mat i on:

( a)   Bear i ng capaci t y of  pi l e.   I nf or mat i on r esul t i ng f r om 
anal ysi s of  a sel ect ed r est r i ke bl ow.

( b)   Maxi mum and f i nal  t r ansf er r ed ener gy,  hammer  syst em 
ef f i c i ency dur i ng pi l e i nst al l at i on.

( c)   Maxi mum compr essi ve st r ess,  vel oci t y,  accel er at i on and 
di spl acement .

( d)   Maxi mum t ensi l e st r ess i n pi l e.

( e)   Pi l e st r uct ur al  i nt egr i t y,  damage det ect i on,  ext ent  and 
l ocat i on.

 
( f )   Bl ows per  mi nut e and bl ow number .
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( g)   I nput  and r ef l ect i on val ues of  f or ce and vel oci t y,  upwar d and 
downwar d t r avel i ng f or ce wave wi t h t i me.

( h)   Pi l e ski n f r i c t i on and t oe r esi st ance di st r i but i on.

( i )   Maxi mum ener gy t r ansf er r ed t o pi l e.

( 3)   The maxi mum al l owabl e pi l e desi gn l oad wi l l  be pr oposed by t he 
Cont r act or ' s Geot echni cal  Consul t ant  based upon t he r esul t s of  a 
sat i sf act or y pi l e l oad t est  conduct ed on a pi l e dr i ven as 
speci f i ed her ei n and shal l  i ncl ude t he ef f ect s of  l oad t r ansf er  t o 
t he soi l  above t he f oundat i on st r at um.

d.   The equi pment  t o be used f or  dynami c t est i ng of  t he pi l e hammer  and 
soi l  per f or mance and f or  dynami c l oad t est i ng of  t he t est  pi l e shal l  
meet  t he r equi r ement s of  JGS 1816.

e.   Al l  ser vi ces of  t he Cont r act or ' s Geot echni cal  Consul t ant  shal l  be pai d 
f or  by t he Cont r act or .   The Cont r act or ' s Geot echni cal  Consul t ant  shal l  
be avai l abl e t hr oughout  t he pi l e dr i v i ng oper at i on t o consul t  wi t h t he 
Cont r act i ng Of f i cer  when r equi r ed by t he Cont r act i ng Of f i cer .   The 
cost  of  changes i n t he Cont r act or ' s pr ocedur e,  as r equi r ed by 
eval uat i on of  t he r esul t s of  t he Pi l e Dr i v i ng Anal ysi s,  shal l  be at  
t he Cont r act or ' s expense.

] 3. 4. 3   St at i c Load Test s

Per f or m compr essi ve l oad t est s on [ _____]  t est  pi l es i n accor dance wi t h 
JGS 1811  as modi f i ed her ei n.   [ Al l ow a mi ni mum of  72 hour s f ol l owi ng 
f i nal  t est  pi l e dr i v i ng f or  pi l e set - up pr i or  t o l oad t est i ng.   ] [ Do not  
use anchor  pi l es. ]   Pr ovi de appar at us f or  appl y i ng ver t i cal  l oads as 
r equi r ed by met hod,  usi ng l oad f r om wei ght ed box or  pl at f or m [ or  r eact i on 
f r ame at t ached t o suf f i c i ent  upl i f t  pi l es t o saf el y t ake r equi r ed l oad]  
appl i ed t o pi l e by hydr aul i c j ack.   I ncr ease l oad i n i ncr ement s unt i l  
r api d pr ogr essi ve set t l ement  t akes pl ace or  unt i l  appl i cat i on of  t ot al  
compr essi ve l oad of  [ _____]  met r i c t ons f or  compr essi ve l oad t est s .    
Consi der  l oad t est  sat i sf act or y when [ af t er  one hour  at  f ul l  t est  l oad 
gr oss set t l ement  of  pi l e but t  i s  not  gr eat er  t han gr oss el ast i c pi l e 
compr essi on pl us 4 mm pl us one per cent  of  pi l e t i p di amet er  or  wi dt h i n 
[ _____]  mm, ]  [ s l ope of  gr oss l oad- set t l ement  cur ve under  f ul l  t est  l oad 
does not  exceed 1. 5 mm per  met r i c t on, ]  [ net  set t l ement  af t er  r emoval  of  
t est  l oad does not  exceed 19 mm. ]   Per f or m l oad t est s at  l ocat i ons[  as 
pr oposed by t he Cont r act or ' s Geot echni cal  Consul t ant  and]  as di r ect ed by 
t he Cont r act i ng Of f i cer .   Addi t i onal  l oad t est s,  at  Gover nment  expense,  
may be r equi r ed by t he Cont r act i ng Of f i cer .   Loadi ng,  t est i ng,  and 
r ecor di ng and anal ysi s of  dat a shal l  be under  t he di r ect  super vi s i on of  a 
Regi st er ed Pr of essi onal  Engi neer ,  r egi st er ed i n t he st at e of  pr oj ect  
l ocat i on,  and pr ovi ded and pai d f or  by t he Cont r act or .

3. 4. 3. 1   Saf e Desi gn Capaci t y

The saf e desi gn capaci t y of  a t est  pi l e as det er mi ned f r om t he r esul t s of  
l oad t est s shal l  be t he l esser  of  t he t wo val ues comput ed accor di ng t o t he 
f ol l owi ng:

a.   One- hal f  of  t hat  l oad whi ch causes a net  set t l ement  af t er  r ebound of  
not  mor e t han 0. 28 mm per  met r i c t on of  t ot al  t est  l oad.
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b.   One- hal f  of  t he l oad t hat  causes a gr oss set t l ement  of  not  mor e t han 
25 mm,  pr ovi ded t he l oad set t l ement  cur ve shows no si gn of  f ai l ur e.

[ 3. 4. 4   Tensi l e Load Test

Per f or m t ensi l e l oad t est s on [ _____]  t est  pi l es i n accor dance wi t h  
JGS 1813,  as modi f i ed [ and]  i n par agr aph LOAD TESTS.   A t ensi l e l oad of  
[ _____]  kN shal l  be appl i ed t o each t ensi l e l oad t est  pi l e.   I n per f or mi ng 
t he t ensi on l oad t est ,  t he ul t i mat e l oad t o be appl i ed shal l  be one and 
one- hal f  t i mes t he saf e t ensi on capaci t y,  and t he St andar d Loadi ng 
Pr ocedur e shal l  be empl oyed.

] [ 3. 4. 5   Lat er al  Load Test

Per f or m l at er al  l oad t est s on [ _____]  pi l es i n accor dance wi t h JGS 1831,  
as modi f i ed [ and]  i n par agr aph LOAD TESTS.   Lat er al  l oad t est s shal l  
consi st  of  j acki ng t wo pi l es apar t  wi t h a hydr aul i c j ack,  wi t h one pi l e 
ser vi ng as t he r eact i on pi l e f or  t he ot her .   A l at er al  l oad of  [ _____]  kN 
shal l  be appl i ed t o each pai r  of  l at er al  l oad t est  pi l es.   Requi r ed 
movement  r eadi ngs shal l  be made and r ecor ded f or  each pi l e.

] 3. 4. 6   Pi l e Recor ds

Keep a compl et e and accur at e r ecor d of  each pi l e dr i ven.   I ndi cat e t he 
pi l e l ocat i on,  devi at i ons f r om pi l e l ocat i on,  cr oss sect i on shape and 
di mensi ons,  or i gi nal  l engt h,  gr ound el evat i on,  t i p el evat i on,  cut - of f  
el evat i ons,  [ bat t er  al i gnment , ]  number  of  bl ows r equi r ed f or  each 300 mm 
of  penet r at i on and number  of  bl ows f or  t he l ast  150 mm penet r at i on or  
f r act i on t her eof  [ as r equi r ed]  f or  t he " cal cul at ed"  [ dr i v i ng r esi st ance] .   
I ncl ude i n t he r ecor d t he begi nni ng and endi ng t i mes of  each oper at i on 
dur i ng dr i v i ng of  pi l e,  t ype and si ze of  hammer  used,  r at e of  oper at i on,  
st r oke or  equi val ent  st r oke f or  di esel  hammer ,  t ype of  dr i v i ng hel met ,  and 
t ype and di mensi on of  hammer  cushi on ( capbl ock)  and pi l e cushi on used.   
Recor d r et ap dat a and unusual  occur r ences dur i ng pi l e dr i v i ng such as 
r edr i v i ng,  heavi ng,  weavi ng,  obst r uct i ons,  [ j et t i ng, ]  and any dr i v i ng 
i nt er r upt i ons.   A pr epr i nt ed pi l e dr i v i ng l og f or  r ecor di ng pi l e dr i v i ng 
dat a[  and pi l e dr i v i ng equi pment  dat a f or m] ,  whi ch can be downl oaded at :  
ht t p: / / www. wbdg. or g/ FFC/ NAVGRAPH/ gr apht oc. pdf .  For  pi l es i nst al l ed by t he 
Cement - Mi l k Met hod,  pr ovi de t he act ual  gr out  amount  pumped i nt o t he 
pr edr i l l ed hol e on t he Pi l e Recor d.  

[ 3. 5   SPECI AL I NSPECTI ON AND TESTI NG FOR SEI SMI C- RESI STI NG SYSTEMS

Speci al  i nspect i ons and t est i ng f or  sei smi c- r esi st i ng syst ems and 
component s shal l  be done i n accor dance wi t h Sect i on 01 45 35 SPECI AL 
I NSPECTI ONS.

] 3. 6   PI LE I NSTALLATI ON BY PLACI NG METHODS ( " Cement - Mi l k"  Met hod)

Pi l e i nst al l at i on by pl aci ng met hods consi st s of  pr e- dr i l l i ng wi t h ear t h 
auger  syst em and f i l l i ng wi t h cement  gr out  ( " cement  mi l k" ) .  

I f  r equi r ed,  use bor ehol e st abi l i z i ng l i qui d dur i ng pr e- dr i l l i ng 
oper at i ons.  Excavat i on l i qui d shal l  be Bent oni t e pl us cement  pl us wat er  
wi t h f ol l owi ng st andar d mi xi ng quant i t i es

SECTI ON 31 62 13. 20  Page 21



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

Bent oni t e ( kg) Cement  ( kg) Wat er  ( l )

25 -  50 80 -  160 450 -  500

The cement  mi l k compr essi ve st r engt h at  28- Days shal l  be gr eat er  t han 20 
MPa.  The cement  mi l k mi x desi gn t hat  can pr ovi de t he r equi r ed compr essi ve 
st r engt h shal l  be submi t t ed bef or e concr et e i s pl aced.  Pi l es shal l  be 
open- end pi l es.

3. 6. 1   PI LE I NSTALLATI ON PROCEDURES

( 1)  Conduct  pr e- dr i l l i ng oper at i ons as i ndi cat ed i n dr awi ngs.

( 2)  Ear t h auger  head di amet er  i s appr oxi mat el y pi l e di amet er  pl us 100 mm.  

( 3)  The el ect r i c cur r ent  of  ear t h auger  mot or  shal l  be r ecor ded 
cont i nuousl y.  

( 4)  Dr i l l i ng and Pi l e Er ect i on

   ( a)  Per f or m dr i l l i ng i n a ver t i cal  di r ect i on al i gned wi t h t he pi l e 
cent er l i ne and pr event  soi l  on t he l at er al  sur f ace of  a bor ehol e f r om 
col l apsi ng by usi ng soi l  st abi l i z i ng l i qui d.   Do not  r ot at e t he ear t h 
auger  i n a r ever se di r ect i on when i t  i s  pul l ed out .

   ( b)  Af t er  t he ear t h auger  r eaches t he speci f i ed bear i ng gr ound and 
subsequent l y cement  mi l k f or  condensat i on i s i nj ect ed,  pul l  out  t he 
ear t h auger  whi l e i nj ect i ng per i met er  condensat i on l i qui d,  pl ace a 
pi l e i nt o t he bor ehol e whi l e bei ng car ef ul  of  not  damagi ng t he l at er al  
sur f ace of  t he bor ehol e,  ei t her  appl y i ng pr essur e wi t h t he pi l e 
equi pment  or  by s l i ght l y dr i v i ng t he pi l e wi t h a hammer .  

   ( c)  Af t er  pl aci ng t he pi l e i nt o t he bor ehol e,  al l ow f or  cur i ng pr ocess 
f or  appr oxi mat e 7 days whi l e keepi ng i t  as i t  i s  al i gned wi t h t he pi l e 
cent er l i ne.

( 5)  St abi l i z i ng Li qui d,  Cement  Mi l k f or  Condensat i on,  and Per i met er  
Condensat i on Li qui d

   ( a)  Use bor ehol e st abi l i z i ng l i qui d f or  pr event i ng t he l at er al  sur f ace 
of  a bor ehol e f r om col l apsi ng.

   ( b)  Cement  mi l k f or  condensat i on i s a cement - gr out  mat er i al  t hat  i s  
i nj ect ed at  t he pi l e t op zone.

   ( c)  Per i met er  condensat i on l i qui d i s a cement - gr out  mat er i al  i nj ect ed 
t o f i l l  t he gap bet ween t he pi l e and t he bor ehol e.

( 6)  Per f or m super vi s i on t est s f or  cement  mi l k f or  condensat i on and 
per i met er  condensat i on l i qui d as f ol l ows:  

   ( a)  The number  of  sampl es per  t est  shal l  be t hr ee.

   ( b)  Col l ect  sampl es as f ol l ows:  1)  Col l ect  t he amount  of  cement  mi l k 
f or  condensat i on f or  one t est  f r om a gr out  pl ant  at  one t i me.  2)  
Col l ect  t he amount  of  per i met er  condensat i on l i qui d f r om t he cement  
mi l k f l own over  a dr i l l ed hol e at  one t i me af t er  i nser t i ng a pi l e i nt o 
i t .
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   ( c)  Col l ect  sampl es by usi ng pol yet hyl ene bags and make cyl i ndr i cal  
sampl es wi t h t he appr oxi mat e di amet er  of  50 mm and t he appr oxi mat e 
hei ght  of  100 mm.

   ( d)  Cur e sampl es i n accor dance wi t h t he st andar d cur e met hod whi ch i s 
i n t he wat er  cur i ng at  20+2 degr ees C speci f i ed i n JI S A 1132.

   ( e)  St r engt h t est  shal l  be i n accor dance wi t h JI S A 1108 ( Met hod of  
Test  f or  Compr essi ve St r engt h of  Concr et e) .

   ( f )  The compr essi ve st r engt hs of  cement  mi l k f or  condensat i on and 
per i met er  condensat i on l i qui d ar e t hose det er mi ned on t he 28t h day of  
cur i ng.  Requi r ed compr essi ve st r engt hs ar e l i s t ed bel ow.

Compr essi ve St r engt h ( Uni t :  N/ mm2)

Type Compr essi ve St r engt h

Cement  Mi l k f or  Condensat i on 20 or  gr eat er

Per i met er  Condensat i on Li qui d 0. 5 or  gr eat er

3. 6. 2   FI ELD QUALI TY CONTROL

Test s i ndi cat ed i n Sect i on 3. 4. 2,  3. 4. 3,  3. 4. 4 and 3. 4. 5 may al so be 
appl i cabl e t o pi l es i nst al l ed by t he " cement - mi l k"  met hod.

3. 6. 3   ENVI RONMENTAL CONSI DERATI ONS

The Soi l  Mi xi ng Cont r act or  shal l  use cement  mat er i al s i n or der  t o compl y
wi t h t he r egul at i ons f r om t he Japanese Mi ni st r y of  t he Envi r onment
i ndi cat ed i n Not i f i cat i on No. 46 ( i . e.  l i mi t s f or  Hexaval ent  Chr omi um
Leachat e i n Soi l s)  or  ot her  appl i cabl e l ocal  envi r onment al  r egul at i ons.

        - -  End of  Sect i on - -
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SECTI ON 32 01 16. 71

COLD MI LLI NG ASPHALT PAVI NG
02/ 17

PART 1   GENERAL

1. 1   QUALI TY ASSURANCE

1. 1. 1   Gr ade

Mi l l  pavement  such t hat  t he f i ni shed sur f ace conf or ms t o t he l i nes,  
gr ades,  and cr oss sect i ons i ndi cat ed.   The maxi mum al l owabl e devi at i on of  
t he f i ni shed mi l l ed pavement  sur f aces f r om t he est abl i shed pl an gr ade l i ne 
and el evat i on wi l l  be 6 mm.   The devi at i ons f r om t he pl an gr ade l i ne and 
el evat i on wi l l  not  be per mi t t ed i n ar eas of  pavement s wher e c l oser  
conf or mance wi t h pl anned gr ade and el evat i on i s r equi r ed f or  t he pr oper  
f unct i oni ng of  appur t enant  st r uct ur es i nvol ved.

1. 1. 2   Sur f ace Smoot hness

The maxi mum al l owabl e devi at i on of  t he f i ni shed sur f aces f r om t he t est i ng 
edge i n t he t r ansver se or  l ongi t udi nal  di r ect i on wi l l  be 6 mm.

1. 1. 3   Tr af f i c  Cont r ol

Pr ovi de al l  necessar y t r af f i c  cont r ol s dur i ng mi l l i ng oper at i ons.

1. 2   EQUI PMENT,  TOOLS,  AND MACHI NES

Mai nt ai n i n a sat i sf act or y wor ki ng condi t i on equi pment ,  t ool s,  and 
machi nes used i n t he per f or mance of  t he wor k.

1. 2. 1   Col d- Mi l l i ng Machi ne

Pr ovi de a col d- mi l l i ng machi ne whi ch i s sel f - pr opel l ed,  capabl e of  mi l l i ng 
t he pavement  t o a speci f i ed dept h and smoot hness and of  est abl i shi ng gr ade 
cont r ol ;  wi t h means of  cont r ol l i ng t r ansver se sl ope and dust  pr oduced 
dur i ng t he pavement  mi l l i ng oper at i on.   Machi ne wi l l  have capabi l i t y  of  
addi ng wat er  i n f r ont  of  equi pment  t o mi ni mi ze dust  dur i ng mi l l i ng 
oper at i on.   The machi ne wi l l  have t he abi l i t y  t o r emove t he mi l l i ngs or  
cut t i ngs f r om t he pavement  and l oad t hem i nt o a t r uck.   The mi l l i ng 
machi ne wi l l  not  damage any par t  of  t he pavement  st r uct ur e t hat  i s not  t o 
be r emoved.

1. 2. 2   Cl eani ng Equi ment

Pr ovi de cl eani ng equi pment  sui t abl e f or  r emovi ng and cl eani ng l oose 
mat er i al  f r om t he pavement  sur f ace.

1. 2. 3   St r ai ght edge

Fur ni sh and mai nt ai n at  t he s i t e,  i n good condi t i on,  one 3. 66 met er  
st r ai ght edge or  ot her  sui t abl e devi ce f or  each mi l l i ng machi ne,  f or  
t est i ng t he f i ni shed sur f ace.   Make st r ai ght edge avai l abl e f or  Gover nment  
use.  Use st r ai ght edges const r uct ed of  al umi num or  ot her  l i ght wei ght  met al ,  
wi t h bl ades of  box or  box- gi r der  cr oss sect i on wi t h f l at  bot t om r ei nf or ced 
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t o i nsur e r i gi di t y and accur acy.   Use st r ai ght edges wi t h handl es t o 
f aci l i t at e movement  on t he pavement .

1. 3   ENVI RONMENTAL REQUI REMENTS

Do not  per f or m mi l l i ng when t her e i s accumul at i on of  snow or  i ce on t he 
pavement  sur f ace.

PART 2   PRODUCTS

 Not  Used

PART 3   EXECUTI ON

3. 1   MI LLI NG OPERATI ON

A mi ni mum of  seven days not i ce i s r equi r ed,  pr i or  t o st ar t  wor k,  f or  t he 
Cont r act i ng Of f i cer  t o coor di nat e t he mi l l i ng oper at i on wi t h ot her  
act i v i t i es at  t he s i t e.   Make suf f i c i ent  passes so t hat  t he desi gnat ed 
ar ea i s mi l l ed t o t he gr ades and cr oss sect i ons i ndi cat ed.   Mi l l  t he 
pavement  i n dept h i ncr ement s t hat  wi l l  not  damage t he pavement  bel ow t he 
desi gnat ed f i ni shed gr ade.   I f  scabbi ng occur s,  t he sur f ace wi l l  not  meet  
smoot hness r equi r ement s.   Take st eps t o modi f y t he pr ocess as needed t o 
pr event  scabbi ng f r om occur i ng.   Repai r  or  r epl ace,  as di r ect ed,  i t ems 
damaged dur i ng mi l l i ng such as manhol es,  val ve boxes,  ut i l i t y  l i nes,  
pavement  t hat  i s  t or n,  cr acked,  gouged,  br oken,  or  under cut .   Remove t he 
mi l l ed mat er i al  f r om t he pavement  and l oad i nt o t r ucks.

3. 2   GRADE AND SURFACE- SMOOTHNESS TESTI NG

3. 2. 1   Gr ade- Conf or mance Test s

Test  t he f i ni shed mi l l ed sur f ace of  t he pavement  f or  conf or mance wi t h t he 
pl an- gr ade r equi r ement s and f or  accept ance by t he Cont r act i ng Of f i cer  by 
r unni ng l i nes of  l evel s at  i nt er val s of  7. 5 met er s l ongi t udi nal l y and 7. 5 
met er s t r ansver sel y t o det er mi ne t he el evat i on of  t he compl et ed pavement .   
Cor r ect  var i at i ons f r om t he desi gnat ed gr ade l i ne and el evat i on i n excess 
of  t he pl an- gr ade r equi r ement s as di r ect ed.   Ski n pat chi ng f or  cor r ect i ng 
l ow ar eas wi l l  not  be per mi t t ed.   Remove and r epl ace t he def i c i ent  l ow 
ar ea.   Remove suf f i c i ent  mat er i al  t o al l ow at  l east  25 mm of  asphal t  
concr et e t o be pl aced.

3. 2. 2   Sur f ace- Smoot hness Test s

Af t er  compl et i on of  t he f i nal  mi l l i ng,  t he f i ni shed mi l l ed sur f ace wi l l  be 
t est ed by t he Gover nment  wi t h a st r ai ght edge.   Ot her  appr oved devi ces may 
be used,  pr ovi ded t hat  when sat i sf act or i l y  and pr oper l y oper at ed,  such 
devi ces r eveal  al l  sur f ace i r r egul ar i t i es exceedi ng t he t ol er ances 
speci f i ed.   Cor r ect  sur f ace i r r egul ar i t i es t hat  depar t  f r om t he t est i ng 
edge by mor e t han 6 mm.   Ski n pat chi ng f or  cor r ect i ng l ow ar eas wi l l  not  
be per mi t t ed.   Remove and r epl ace t he def i c i ent  l ow ar ea.   Remove 
suf f i c i ent  mat er i al  t o al l ow at  l east  25 mm of  asphal t  concr et e t o be 
pl aced.

3. 3   REMOVAL OF MI LLED MATERI AL

 St ockpi l e mat er i al  t hat  i s  r emoved as speci f i ed and i n such a manner  t o 
pr event  segr egat i on or  cont ami nat i on.  Mat er i al  t hat  i s  r emoved wi l l  become 
t he pr oper t y of  t he Cont r act or  and r emoved f r om t he si t e.
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       - -  End of  Sect i on - -
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SECTI ON 32 11 20

BASE COURSE FOR RI GI D AND SUBBASES FOR FLEXI BLE PAVI NG
08/ 17

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S A 1102 ( 2014)  Met hod of  Test  f or  Si eve Anal ysi s 
of  Aggr egat es

JI S A 1103 ( 2014)  Met hod of  Test  f or  Amount  of  
Mat er i al  Passi ng Test  Si eve 75 µm i n 
Aggr egat es

JI S A 1104 ( 2006)  Met hods of  Test  f or  Densi t y and 
Wat er  Absor pt i on of  Fi ne Aggr egat es

JI S A 1121 ( 2007)  Met hod of  Test  f or  Resi st ance t o 
Abr asi on of  Coar se Aggr egat e by Use of  t he 
Los Angel es Machi ne

JI S A 1201 ( 2009)  Pr act i se f or  Pr epar i ng Di st ur bed 
Soi l  Sampl es f or  Soi l  Test i ng

JI S A 1205 ( 2009)  Test  Met hod f or  Li qui d Li mi t  and 
Pl ast i c Li mi t  of  Soi l s

JI S A 1210 ( 2009)  Test  Met hod f or  Soi l  Compact i on 
Usi ng a Rammer

JI S A 1214 ( 2013)  Test  Met hod f or  Soi l  Densi t y by t he 
Sand Repl acement  Met hod

JI S A 5001 ( 2008)  Cr ushed St one f or  Road Const r uct i on

JI S Z 8801 ( 2006)  Test  Si eves Par t  1:  Test  Si eves of  
Met al  Wi r e Cl ot h

JAPANESE GEOTECHNI CAL SOCI ETY ( JGS)

JGS 0051 ( 2000)  Met hod of  Cl assi f i cat i on of  
Geomat er i al s f or  Engi neer i ng Pur poses

1. 2   DEGREE OF COMPACTI ON

Degr ee of  compact i on r equi r ed i s expr essed as a per cent age of  t he maxi mum 
l abor at or y dr y densi t y obt ai ned by t he t est  pr ocedur e pr esent ed i n 
JI S A 1210 abbr evi at ed as a per cent  of  l abor at or y maxi mum dr y densi t y.   
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1. 3   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   Submi t t al s wi t h an " S"  
ar e f or  i ncl usi on i n t he Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o 
Sect i on 01 33 29 SUSTAI NABI LI TY REPORTI NG.   Submi t  t he f ol l owi ng i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 03 Pr oduct  Dat a

Pl ant ,  Equi pment ,  and Tool s

SD- 06 Test  Repor t s

I ni t i al  Test s;  G

I n- Pl ace Test s;  G

1. 4   EQUI PMENT,  TOOLS,  AND MACHI NES

Al l  pl ant ,  equi pment ,  and t ool s used i n t he per f or mance of  t he wor k wi l l  
be subj ect  t o appr oval  by t he Cont r act i ng Of f i cer  bef or e t he wor k i s 
st ar t ed.  Mai nt ai n al l  pl ant ,  equi pment ,  and t ool s i n sat i sf act or y wor ki ng 
condi t i on at  al l  t i mes.   Submi t  a l i s t  of  pr oposed equi pment ,  i ncl udi ng 
descr i pt i ve dat a.   Use equi pment  capabl e of  mi ni mi zi ng segr egat i on,  
pr oduci ng t he r equi r ed compact i on,  meet i ng gr ade cont r ol s,  t hi ckness 
cont r ol ,  and smoot hness r equi r ement s as set  f or t h her ei n.

1. 5   QUALI TY ASSURANCE

Sampl i ng and t est i ng ar e t he r esponsi bi l i t y  of  t he Cont r act or .   Per f or m 
sampl i ng and t est i ng usi ng a l abor at or y appr oved i n accor dance wi t h 
Sect i on 01 45 00. 00 1001 45 00. 00 2001 45 00. 00 40 QUALI TY CONTROL.   Wor k 
r equi r i ng t est i ng wi l l  not  be per mi t t ed unt i l  t he t est i ng l abor at or y has 
been i nspect ed and appr oved.   Test  t he mat er i al s t o est abl i sh compl i ance 
wi t h t he speci f i ed r equi r ement s and per f or m t est i ng at  t he speci f i ed 
f r equency.   The Cont r act i ng Of f i cer  may speci f y t he t i me and l ocat i on of  
t he t est s.   Fur ni sh copi es of  t est  r esul t s t o t he Cont r act i ng Of f i cer  
wi t hi n 24 hour s of  compl et i on of  t he t est s.

1. 5. 1   Sampl i ng

Take sampl es f or  l abor at or y t est i ng i n conf or mance wi t h JI S A 1201.   When 
deemed necessar y,  t he sampl i ng wi l l  be obser ved by t he Cont r act i ng Of f i cer .

1. 5. 2   Test s

1. 5. 2. 1   Si eve Anal ysi s

Per f or m si eve anal ysi s i n conf or mance wi t h JI S A 1103 and JI S A 1102 usi ng 
si eves conf or mi ng t o JI S Z 8801.     

1. 5. 2. 2   Li qui d Li mi t  and Pl ast i c i t y I ndex

Det er mi ne l i qui d l i mi t  and pl ast i c i t y i ndex i n accor dance wi t h JI S A 1205.
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1. 5. 2. 3   Moi st ur e- Densi t y Det er mi nat i ons

Det er mi ne t he l abor at or y maxi mum dr y densi t y and opt i mum moi st ur e i n 
accor dance wi t h par agr aph DEGREE OF COMPACTI ON.

1. 5. 2. 4   Fi el d Densi t y Test s

Measur e f i el d densi t y i n accor dance wi t h JI S A 1214.

1. 5. 2. 5   Wear  Test

Per f or m wear  t est s on subbase cour se and or  r i gi d pavement  base cour se 
mat er i al  i n conf or mance wi t h JI S A 1121.

1. 5. 2. 6   Wei ght  of  Sl ag

Det er mi ne wei ght  per  cubi c met er  of  s l ag i n accor dance wi t h JI S A 1104.

1. 6   ENVI RONMENTAL REQUI REMENTS

Per f or m const r uct i on when t he at mospher i c t emper at ur e i s above 2 degr ees C.   
When t he t emper at ur e f al l s  bel ow 2 degr ees C,  pr ot ect  al l  compl et ed ar eas 
by appr oved met hods agai nst  det r i ment al  ef f ect s of  f r eezi ng.   Cor r ect  
compl et ed ar eas damaged by f r eezi ng,  r ai nf al l ,  or  ot her  weat her  condi t i ons 
t o meet  speci f i ed r equi r ement s.

PART 2   PRODUCTS

2. 1   MATERI ALS

2. 1. 1   Fl exi bl e Pavi ng Subbase Cour se

Pr ovi de aggr egat es conf or mi ng t o JI S A 5001,  C- 30/ RC- 30 and 
C- 40/ RC- 40consi st i ng of  cr ushed st one or  s l ag,  gr avel ,  shel l ,  sand,  or  
ot her  sound,  dur abl e,  appr oved mat er i al s pr ocessed and bl ended or  
nat ur al l y combi ned.   Pr ovi de aggr egat es whi ch ar e f r ee f r om l umps and 
bal l s of  c l ay,  or gani c mat t er ,  obj ect i onabl e coat i ngs,  and ot her  f or ei gn 
mat er i al .   The per cent age of  l oss of  mat er i al  r et ai ned on t he 4. 75 mm 
si eve must  not  exceed 50 per cent  af t er  500 r evol ut i ons when t est ed i n 
accor dance wi t h JI S A 1121.   Pr ovi de aggr egat e t hat  i s r easonabl y uni f or m 
i n densi t y and qual i t y.   Pr ovi de sl ag t hat  i s an ai r - cool ed,  bl ast - f ur nace 
pr oduct  havi ng a dr y wei ght  of  not  l ess t han 1050 kg/ cubi c met er .   Pr ovi de 
aggr egat es wi t h a maxi mum si ze of  37. 5 mm f or  C- 40/ RC- 40 and 31. 5 mm f or  
C- 30/ RC- 30 and wi t hi n t he l i mi t s speci f i ed as f ol l ows:
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Maxi mum Al l owabl e Per cent age by Wei ght
Passi ng Squar e- Mesh Si eve

_______________________________________

  

Si eve Desi gnat i on ( mm) C- 30 /  RC- 30 C- 40 / RC- 40

53. 0 - - - - 100

37. 5 100 95- 100

31. 5 95- 100 - - - -

26. 5 - - - - - - - -

19 55- 85 50- 80

13. 2 - - - - - - - -

4. 75 15- 45 15- 40

2. 36 5- 30 5- 25

  The por t i on of  any bl ended component  and of  t he compl et ed cour se passi ng 
t he 0. 425 mm must  be ei t her  nonpl ast i c or  have a l i qui d l i mi t  not  gr eat er  
t han 25 and a pl ast i c i t y i ndex not  gr eat er  t han 5.

2. 1. 2   Ri gi d Pavement  Base Cour se

Pr ovi de aggr egat es f or  r i gi d pavement  base cour se as speci f i ed f or  
f l exi bl e pavi ng subbase cour se.

2. 2   TESTS,  I NSPECTI ONS,  AND VERI FI CATI ONS

2. 2. 1   I ni t i al  Test s

Per f or m one of  each of  t he f ol l owi ng t est s on t he pr oposed mat er i al  pr i or  
t o commenci ng const r uct i on t o demonst r at e t hat  t he pr oposed mat er i al  meet s 
al l  speci f i ed r equi r ement s pr i or  t o i nst al l at i on.   Compl et e t hi s t est i ng 
f or  each sour ce i f  mat er i al s f r om mor e t han one sour ce ar e pr oposed.

a.   Si eve Anal ysi s .

b.   Li qui d l i mi t  and pl ast i c i t y i ndex.

c.   Moi st ur e- densi t y r el at i onshi p.

d.   Wear .

e.   Wei ght  per  cubi c met er  of  Sl ag.

Submi t  cer t i f i ed copi es of  t est  r esul t s f or  appr oval  not  l ess t han 30 days 
bef or e mat er i al  i s  r equi r ed f or  t he wor k.
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2. 2. 2   Appr oval  of  Mat er i al

Tent at i ve appr oval  of  mat er i al  wi l l  be based on i ni t i al  t est  r esul t s.

PART 3   EXECUTI ON

3. 1   GENERAL REQUI REMENTS

Pr ovi de adequat e dr ai nage dur i ng t he ent i r e per i od of  const r uct i on t o 
pr event  wat er  f r om col l ect i ng or  st andi ng on t he wor ki ng ar ea.

3. 2   STOCKPI LI NG MATERI AL

Cl ear  and l evel  st or age si t es pr i or  t o st ockpi l i ng of  mat er i al .   St ockpi l e 
al l  mat er i al s,  i ncl udi ng appr oved mat er i al  avai l abl e f r om excavat i on and 
gr adi ng,  i n t he manner  and at  t he l ocat i ons desi gnat ed.   St ockpi l e 
aggr egat es on t he cl ear ed and l evel ed ar eas desi gnat ed by t he Cont r act i ng 
Of f i cer  t o pr event  segr egat i on.   St ockpi l e mat er i al s obt ai ned f r om 
di f f er ent  sour ces separ at el y.

3. 3   PREPARATI ON OF UNDERLYI NG COURSE OR SUBGRADE

Cl ean t he under l y i ng cour se or  subgr ade of  al l  f or ei gn subst ances pr i or  t o 
const r uct i ng t he subbase or  r i gi d pavement  base cour se.   Do not  const r uct  
subbase or  r i gi d pavement  base cour se on under l y i ng cour se or  subgr ade 
t hat  i s f r ozen.   Const r uct  t he sur f ace of  t he under l y i ng cour se or  
subgr ade t o meet  speci f i ed compact i on and sur f ace t ol er ances.   Cor r ect  
r ut s or  sof t  y i el di ng spot s i n t he under l y i ng cour ses,  ar eas havi ng 
i nadequat e compact i on,  and devi at i ons of  t he sur f ace f r om t he speci f i ed 
r equi r ement s set  f or t h her ei n by l ooseni ng and r emovi ng sof t  or  
unsat i sf act or y mat er i al  and addi ng appr oved mat er i al ,  r eshapi ng t o l i ne 
and gr ade,  and r ecompact i ng t o speci f i ed densi t y r equi r ement s.   For  
cohesi onl ess under l y i ng cour ses or  subgr ades cont ai ni ng sands or  gr avel s,  
as def i ned i n JGS 0051,  st abi l i ze t he sur f ace pr i or  t o pl acement  of  t he 
over l y i ng cour se.   St abi l i ze by mi xi ng t he over l y i ng cour se mat er i al  i nt o 
t he under l y i ng cour se and compact i ng by appr oved met hods.   Consi der  t he 
st abi l i zed mat er i al  as par t  of  t he under l y i ng cour se and meet  al l  
r equi r ement s of  t he under l y i ng cour se.   Do not  al l ow t r af f i c  or  ot her  
oper at i ons t o di st ur b t he f i ni shed under l y i ng cour se and mai nt ai n i n a 
sat i sf act or y condi t i on unt i l  t he over l y i ng cour se i s pl aced.

3. 4   GRADE CONTROL

Pr ovi de a f i ni shed and compl et ed subbase and r i gi d pavement  base cour ses  
conf or mi ng t o t he l i nes,  gr ades,  and cr oss sect i ons shown.   Pl ace l i ne and 
gr ade st akes as necessar y f or  cont r ol .

3. 5   MI XI NG AND PLACI NG MATERI ALS

Mi x and pl ace t he mat er i al s t o obt ai n uni f or mi t y of  t he mat er i al  at  t he 
wat er  cont ent  speci f i ed.   Make such adj ust ment s i n mi xi ng or  pl aci ng 
pr ocedur es or  i n equi pment  as may be di r ect ed t o obt ai n t he t r ue gr ades,  
t o mi ni mi ze segr egat i on and degr adat i on,  t o r educe or  accel er at e l oss or  
i ncr ease of  wat er ,  and t o i nsur e a sat i sf act or y subbase cour se.

3. 6   LAYER THI CKNESS

Compact  t he compl et ed cour se t o t he t hi ckness i ndi cat ed.   No i ndi v i dual  
l ayer  may be t hi cker  t han 150 mm nor  be t hi nner  t han 75 mm i n compact ed 
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t hi ckness.  Compact  t he cour se( s)  t o a t ot al  t hi ckness t hat  i s wi t hi n 13 mm 
of  t he t hi ckness i ndi cat ed.   Wher e t he measur ed t hi ckness i s mor e t han 13 
mm def i c i ent ,  cor r ect  such ar eas by scar i f y i ng,  addi ng new mat er i al  of  
pr oper  gr adat i on,  r ebl adi ng,  and r ecompact i ng as di r ect ed.   Wher e t he 
measur ed t hi ckness i s mor e t han 13 mm  t hi cker  t han i ndi cat ed,  t he cour se 
wi l l  be consi der ed as conf or mi ng t o t he speci f i ed t hi ckness r equi r ement s.   
The aver age j ob t hi ckness wi l l  be t he aver age of  al l  t hi ckness 
measur ement s t aken f or  t he j ob and must  be wi t hi n 6 mm  of  t he t hi ckness 
i ndi cat ed.   Measur e t he t ot al  t hi ckness of  t he cour se( s)  at  i nt er val s of  
one measur ement  f or  each 500 squar e met er s of  compl et ed cour se.   Measur e 
t ot al  t hi ckness usi ng  75 mm di amet er  t est  hol es penet r at i ng t he compl et ed 
cour se.

3. 7   COMPACTI ON

Compact  each l ayer  of  t he mat er i al ,  as speci f i ed,  wi t h appr oved compact i on 
equi pment .   Mai nt ai n wat er  cont ent  dur i ng t he compact i on pr ocedur e t o 
wi t hi n pl us or  mi nus 2 per cent  of  opt i mum wat er  cont ent  det er mi ned f r om 
l abor at or y t est s as speci f i ed i n t hi s Sect i on.   Begi n r ol l i ng at  t he 
out si de edge of  t he sur f ace and pr oceed t o t he cent er ,  over l appi ng on 
successi ve t r i ps at  l east  one- hal f  t he wi dt h of  t he r ol l er .   Sl i ght l y var y 
t he l engt h of  al t er nat e t r i ps of  t he r ol l er .   Adj ust  speed of  t he r ol l er  
as needed so t hat  di spl acement  of  t he aggr egat e does not  occur .   Compact  
mi xt ur e wi t h hand- oper at ed power  t amper s i n al l  pl aces not  accessi bl e t o 
t he r ol l er s.   Cont i nue compact i on of  t he subbase unt i l  each l ayer  i s 
compact ed t hr ough t he f ul l  dept h t o at  l east  100 per cent  of  l abor at or y 
maxi mum densi t y.   Cont i nue compact i on of  t he r i gi d base cour se unt i l  each 
l ayer  i s compact ed t hr ough t he f ul l  dept h t o at  l east  95  per cent  of  
l abor at or y maxi mum densi t y.   Make such adj ust ment s i n compact i ng or  
f i ni shi ng pr ocedur es as may be di r ect ed by t he Cont r act i ng Of f i cer  t o 
obt ai n t r ue gr ades,  t o mi ni mi ze segr egat i on and degr adat i on,  t o r educe or  
i ncr ease wat er  cont ent ,  and t o ensur e a sat i sf act or y subbase and r i gi d 
pavement  base cour se.   Remove any mat er i al s t hat  ar e f ound t o be 
unsat i sf act or y and r epl ace wi t h sat i sf act or y mat er i al  or  r ewor k,  as 
di r ect ed,  t o meet  t he r equi r ement s of  t hi s speci f i cat i on.

3. 8   PROOF ROLLI NG

I n addi t i on t o t he compact i on speci f i ed,  pr oof  r ol l  subbase cour se under  a 
f l exi bl e ai r f i el d pavement  i n ar eas desi gnat ed on t he dr awi ngs by 
appl i cat i on of  30 cover ages f or  Cl ass I V r unways,  8 cover ages f or  r unways 
t hat  suppor t  f i ght er  ai r cr af t  onl y,  and 4 cover ages t o al l  ot her  paved 
ar eas,   of  a heavy pneumat i c- t i r ed r ol l er  havi ng f our  or  mor e t i r es 
abr east ,  each t i r e l oaded t o a mi ni mum of  13, 600 kg and i nf l at ed t o a 
mi ni mum of  862 kPa.   A cover age i s def i ned as t he appl i cat i on of  one t i r e 
pr i nt  over  t he desi gnat ed ar ea.   I n t he ar eas desi gnat ed,  appl y pr oof  
r ol l i ng t o t he t op l ayer  of  t he compl et ed subbase cour se.   Mai nt ai n wat er  
cont ent  of  t he t op l ayer  of  t he subbase cour se as speci f i ed i n par agr aph 
COMPACTI ON f r om st ar t  of  compact i on t o compl et i on of  pr oof  r ol l i ng.   
Remove any subbase cour se mat er i al s t hat  pr oduce unsat i sf act or y r esul t s by 
pr oof  r ol l i ng and r epl ace wi t h sat i sf act or y mat er i al s.   Then r ecompact  and 
pr oof  r ol l  t o meet  speci f i cat i ons.

3. 9   EDGES OF SUBBASE AND RI GI D PAVEMENT BASE COURSE

Pl ace appr oved mat er i al  al ong t he out er  edges of  t he subbase and r i gi d 
pavement  base cour se i n suf f i c i ent  quant i t y t o compact  t o t he t hi ckness of  
t he cour se bei ng const r uct ed.   When t he cour se i s bei ng const r uct ed i n t wo 
or  mor e l ayer s,  s i mul t aneousl y r ol l  and compact  at  l east  a 600 mm wi dt h of  
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t hi s shoul der  mat er i al  wi t h t he r ol l i ng and compact i ng of  each l ayer  of  
t he subbase and r i gi d pavement  base cour se,  as di r ect ed.

3. 10   FI NI SHI NG

Fi ni sh t he sur f ace of  t he t op l ayer  of  r i gi d pavement  base cour se af t er  
f i nal  compact i on and pr oof  r ol l i ng by cut t i ng any over bui l d t o gr ade and 
r ol l i ng wi t h a st eel - wheel ed r ol l er .   Do not  add t hi n l ayer s of  mat er i al  
t o t he t op l ayer  of  r i gi d pavement  base cour se t o meet  gr ade.   I f  t he 
el evat i on of  t he t op l ayer  of  r i gi d pavement  base cour se i s 13 mm or  mor e 
bel ow gr ade,  scar i f y t he t op l ayer  t o a dept h of  at  l east  75 mm and bl end 
new mat er i al  i n and compact  and pr oof  r ol l  t o br i ng t o gr ade.   Make 
adj ust ment s t o r ol l i ng and f i ni shi ng pr ocedur es as di r ect ed by t he 
Cont r act i ng Of f i cer  t o mi ni mi ze segr egat i on and degr adat i on,  obt ai n 
gr ades,  mai nt ai n moi st ur e cont ent ,  and i nsur e an accept abl e r i gi d pavement  
base cour se.   Shoul d t he sur f ace become r ough,  cor r ugat ed,  uneven i n 
t ext ur e,  or  t r af f i c  mar ked pr i or  t o compl et i on,  scar i f y t he unsat i sf act or y 
por t i on and r ewor k and r ecompact  i t  or  r epl ace as di r ect ed.

3. 11   SMOOTHNESS TEST

Const r uct  t he t op l ayer  so t hat  t he sur f ace shows no devi at i ons i n excess 
of  10 mm when t est ed wi t h a 3. 00 m st r ai ght edge.   Take measur ement s i n 
successi ve posi t i ons par al l el  t o t he cent er l i ne of  t he ar ea t o be paved.   
Al so t ake measur ement s per pendi cul ar  t o t he cent er l i ne at  15 met er  
i nt er val s.   Cor r ect  devi at i ons exceedi ng t hi s amount  by r emovi ng mat er i al  
and r epl aci ng wi t h new mat er i al ,  or  by r ewor ki ng exi st i ng mat er i al  and 
compact i ng i t  t o meet  t hese speci f i cat i ons.

3. 12   FI ELD QUALI TY CONTROL

3. 12. 1   I n- Pl ace Test s

Per f or m one of  each of  t he f ol l owi ng t est s on sampl es t aken f r om t he 
pl aced and compact ed subbase and r i gi d pavement  base cour se.   Take sampl es 
and t est  at  t he r at es i ndi cat ed.

a.   Per f or m densi t y t est s on ever y l i f t  of  mat er i al  pl aced and at  a 
f r equency of  one set  of  t est s f or  ever y 500  squar e met er s,  or  por t i on 
t her eof ,  of  compl et ed ar ea.

b.   Per f or m si eve anal ysi s  on ever y l i f t  of  mat er i al  pl aced and at  a 
f r equency of  one si eve anal ysi s f or  ever y 1, 000  squar e met er s,  or  
por t i on t her eof ,  of  mat er i al  pl aced.

c.   Per f or m l i qui d l i mi t  and pl ast i c i t y i ndex t est s at  t he same f r equency 
as t he s i eve anal ysi s.

d.   Measur e t he t hi ckness of  each cour se at  i nt er val s pr ovi di ng at  l east  
one measur ement  f or  each 500  squar e met er s or  par t  t her eof .   Measur e 
t he t hi ckness usi ng t est  hol es,  at  l east  75 mm i n di amet er  t hr ough t he 
cour se.

3. 12. 2   Appr oval  of  Mat er i al

Fi nal  appr oval  of  t he mat er i al s wi l l  be based on t est s f or  gr adat i on,  
l i qui d l i mi t ,  and pl ast i c i t y i ndex per f or med on sampl es t aken f r om t he 
compl et ed and f ul l y compact ed cour se( s) .
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3. 13   TRAFFI C

Do not  al l ow t r af f i c  on t he compl et ed subbase and r i gi d pavement  base 
cour sef or  ai r f i el d pavement s.    For  r oads,  do not  al l ow heavy equi pment  on 
t he compl et ed r i gi d pavement  base cour se except  when necessar y f or  
const r uct i on.   When i t  i s  necessar y f or  heavy equi pment  t o t r avel  on t he 
compl et ed r i gi d pavement  base cour se,  pr ot ect  t he ar ea agai nst  mar r i ng or  
damage t o t he compl et ed wor k.

3. 14   MAI NTENANCE

Mai nt ai n t he compl et ed cour se i n a sat i sf act or y condi t i on unt i l  t he f ul l  
pavement  sect i on i s compl et ed and accept ed.   I mmedi at el y r epai r  any 
def ect s and r epeat  r epai r s as of t en as necessar y t o keep t he ar ea i nt act .   
Ret est  any cour se t hat  was not  paved over  pr i or  t o t he onset  of  wi nt er  t o 
ver i f y t hat  i t  s t i l l  compl i es wi t h t he r equi r ement s of  t hi s 
speci f i cat i on.   Rewor k or  r epl ace any ar ea t hat  i s damaged as necessar y t o 
compl y wi t h t hi s speci f i cat i on.

3. 15   DI SPOSAL OF UNSATI SFACTORY MATERI ALS

Di spose of  any unsui t abl e mat er i al s t hat  have been r emoved as di r ect ed .   
No addi t i onal  payment s wi l l  be made f or  mat er i al s t hat  have t o be r epl aced.

        - -  End of  Sect i on - -
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SECTI ON 32 11 23

AGGREGATE BASE COURSES
08/ 17

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o i n t he t ext  by basi c 
desi gnat i on onl y.

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S A 1102 ( 2014)  Met hod of  Test  f or  Si eve Anal ysi s 
of  Aggr egat es

JI S A 1103 ( 2014)  Met hod of  Test  f or  Amount  of  
Mat er i al  Passi ng Test  Si eve 75 µm i n 
Aggr egat es

JI S A 1104 ( 2006)  Met hods of  Test  f or  Densi t y and 
Wat er  Absor pt i on of  Fi ne Aggr egat es

JI S A 1109 ( 2006)  Met hod of  Test  f or  Densi t y and 
Wat er  Absor pt i on of  Fi ne Aggr egat es

JI S A 1110 ( 2006)  Met hods of  Test  f or  Densi t y and 
Wat er  Absor pt i on of  Coar se Aggr egat es

JI S A 1112 ( 2012)  Met hod of  Test  f or  Washi ng Anal ysi s 
of  Fr esh Concr et e

JI S A 1121 ( 2007)  Met hod of  Test  f or  Resi st ance t o 
Abr asi on of  Coar se Aggr egat e by Use of  t he 
Los Angel es Machi ne

JI S A 1201 ( 2009)  Pr act i se f or  Pr epar i ng Di st ur bed 
Soi l  Sampl es f or  Soi l  Test i ng

JI S A 1205 ( 2009)  Test  Met hod f or  Li qui d Li mi t  and 
Pl ast i c Li mi t  of  Soi l s

JI S A 1210 ( 2009)  Test  Met hod f or  Soi l  Compact i on 
Usi ng a Rammer

JI S A 1214 ( 2013)  Test  Met hod f or  Soi l  Densi t y by t he 
Sand Repl acement  Met hod

JI S A 5001 ( 2008)  Cr ushed St one f or  Road Const r uct i on

JI S Z 8801 ( 2006)  Test  Si eves Par t  1:  Test  Si eves of  
Met al  Wi r e Cl ot h
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JAPANESE GEOTECHNI CAL SOCI ETY ( JGS)

JGS 0051 ( 2000)  Met hod of  Cl assi f i cat i on of  
Geomat er i al s f or  Engi neer i ng Pur poses

1. 2   DEFI NI TI ONS

For  t he pur poses of  t hi s speci f i cat i on,  t he f ol l owi ng def i ni t i ons appl y.

1. 2. 1   Aggr egat e Base Cour se

Aggr egat e base cour se ( ABC)  i s wel l  gr aded,  dur abl e aggr egat e uni f or ml y 
moi st ened and mechani cal l y st abi l i zed by compact i on.

1. 2. 2   Gr aded- Cr ushed Aggr egat e Base Cour se

Gr aded- cr ushed aggr egat e ( GCA)  base cour se i s wel l  gr aded,  cr ushed,  
dur abl e aggr egat e uni f or ml y moi st ened and mechani cal l y st abi l i zed by 
compact i on.

1. 2. 3   Degr ee of  Compact i on

Degr ee of  compact i on r equi r ed,  except  as not ed i n t he second sent ence,  i s 
expr essed as a per cent age of  t he maxi mum l abor at or y dr y densi t y obt ai ned 
by t he t est  pr ocedur e pr esent ed i n JI S A 1210 abbr evi at ed as a per cent  of  
l abor at or y maxi mum dr y densi t y.   

1. 3   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   Submi t t al s wi t h an " S"  
ar e f or  i ncl usi on i n t he Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o 
Sect i on 01 33 29 SUSTAI NABI LI TY REPORTI NG.   Submi t  t he f ol l owi ng i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 03 Pr oduct  Dat a

Pl ant ,  Equi pment ,  and Tool s

SD- 06 Test  Repor t s

I ni t i al  Test s;  G

I n- Pl ace Test s;  G

1. 4   EQUI PMENT,  TOOLS,  AND MACHI NES

Al l  pl ant ,  equi pment ,  and t ool s used i n t he per f or mance of  t he wor k wi l l  
be subj ect  t o appr oval  by t he Cont r act i ng Of f i cer  bef or e t he wor k i s 
st ar t ed.  Mai nt ai n al l  pl ant ,  equi pment ,  and t ool s i n sat i sf act or y wor ki ng 
condi t i on at  al l  t i mes.   Submi t  a l i s t  of  pr oposed equi pment ,  i ncl udi ng 
descr i pt i ve dat a.   Use equi pment  capabl e of  mi ni mi zi ng segr egat i on,  
pr oduci ng t he r equi r ed compact i on,  meet i ng gr ade cont r ol s,  t hi ckness 
cont r ol ,  and smoot hness r equi r ement s as set  f or t h her ei n.
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1. 5   QUALI TY ASSURANCE

Sampl i ng and t est i ng ar e t he r esponsi bi l i t y  of  t he Cont r act or .  Per f or m 
sampl i ng and t est i ng usi ng a l abor at or y appr oved i n accor dance wi t h 
Sect i on 01 45 00. 00 1001 45 00. 00 2001 45 00. 00 40 QUALI TY CONTROL.   Wor k 
r equi r i ng t est i ng wi l l  not  be per mi t t ed unt i l  t he t est i ng l abor at or y has 
been i nspect ed and appr oved.   Test  t he mat er i al s t o est abl i sh compl i ance 
wi t h t he speci f i ed r equi r ement s and per f or m t est i ng at  t he speci f i ed 
f r equency.   The Cont r act i ng Of f i cer  may speci f y t he t i me and l ocat i on of  
t he t est s.   Fur ni sh copi es of  t est  r esul t s t o t he Cont r act i ng Of f i cer  
wi t hi n 24 hour s of  compl et i on of  t he t est s.

1. 5. 1   Sampl i ng

Take sampl es f or  l abor at or y t est i ng i n conf or mance wi t h JI S A 1201.   When 
deemed necessar y,  t he sampl i ng wi l l  be obser ved by t he Cont r act i ng Of f i cer .

1. 5. 2   Test s

1. 5. 2. 1   Si eve Anal ysi s

Per f or m si eve anal ysi s i n conf or mance wi t h JI S A 1103 and JI S A 1102 usi ng 
si eves conf or mi ng t o JI S Z 8801.   .

1. 5. 2. 2   Li qui d Li mi t  and Pl ast i c i t y I ndex

Det er mi ne l i qui d l i mi t  and pl ast i c i t y i ndex i n accor dance wi t h JI S A 1205.

1. 5. 2. 3   Moi st ur e- Densi t y Det er mi nat i ons

Det er mi ne t he l abor at or y maxi mum dr y densi t y and opt i mum moi st ur e cont ent  
i n accor dance wi t h par agr aph DEGREE OF COMPACTI ON.

1. 5. 2. 4   Fi el d Densi t y Test s

Measur e f i el d densi t y i n accor dance wi t h JI S A 1214.

1. 5. 2. 5   Wear  Test

Per f or m wear  t est s on ABC and GCA cour se mat er i al  i n conf or mance wi t h 
JI S A 1121.

1. 5. 2. 6   Soundness

Per f or m soundness t est s on GCA i n accor dance wi t h JI S A 1112.

1. 5. 2. 7   Wei ght  of  Sl ag

Det er mi ne wei ght  per  cubi c met er  of  s l ag i n accor dance wi t h JI S A 1104 on 
t he ABC and GCA cour se mat er i al .

1. 6   ENVI RONMENTAL REQUI REMENTS

Per f or m const r uct i on when t he at mospher i c t emper at ur e i s above 2 degr ees C.  
When t he t emper at ur e f al l s  bel ow 2 degr ees C,  pr ot ect  al l  compl et ed ar eas 
by appr oved met hods agai nst  det r i ment al  ef f ect s of  f r eezi ng.   Cor r ect  
compl et ed ar eas damaged by f r eezi ng,  r ai nf al l ,  or  ot her  weat her  condi t i ons 
t o meet  speci f i ed r equi r ement s.
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PART 2   PRODUCTS

2. 1   AGGREGATES

Pr ovi de Aggr egat e Base Cour se ( ABC)  and Gr aded- Cr ushed Aggr egat e ( GCA)  
base cour se consi st i ng of  c l ean,  sound,  dur abl e par t i c l es of  cr ushed 
st one,  cr ushed sl ag,  cr ushed gr avel ,  cr ushed r ecycl ed concr et e,  angul ar  
sand,  or  ot her  appr oved mat er i al .   Pr ovi de ABC t hat  i s f r ee of  l umps of  
c l ay,  or gani c mat t er ,  and ot her  obj ect i onabl e mat er i al s or  coat i ngs.  
Pr ovi de GCA t hat  i s f r ee of  s i l t  and cl ay as def i ned by JGS 0051,  or gani c 
mat t er ,  and ot her  obj ect i onabl e mat er i al s or  coat i ngs.   The por t i on 
r et ai ned on t he 4. 75 mm si eve i s known as coar se aggr egat e;  t hat  por t i on 
passi ng t he 4. 75 mm si eve i s known as f i ne aggr egat e.  Base cour se shal l  
conf or m t o JI S A 5001,  M- 30/ RM- 30 and M- 40/ RM- 40.  When t he coar se and f i ne 
aggr egat e i s suppl i ed f or m mor e t han one sour ce,  pr ovi de aggr egat e f r om 
each sour ce t hat  meet s t he speci f i ed r equi r ement s.

2. 1. 1   Coar se Aggr egat e

Pr ovi de coar se aggr egat es wi t h angul ar  par t i c l es of  uni f or m densi t y.   
Separ at el y st ockpi l e coar se aggr egat e suppl i ed f r om mor e t han one sour ce.

a.   Cr ushed Gr avel :   Pr ovi de cr ushed gr avel  t hat  has been manuf act ur ed by 
cr ushi ng gr avel s and t hat  meet s al l  t he r equi r ement s speci f i ed bel ow.

b.   Cr ushed St one:   Pr ovi de cr ushed st one consi st i ng of  f r eshl y mi ned 
quar r y r ock,  meet i ng al l  t he r equi r ement s speci f i ed bel ow.

c.   Cr ushed Recycl ed Concr et e:   Pr ovi de cr ushed r ecycl ed concr et e 
consi st i ng of  pr evi ousl y har dened por t l and cement  concr et e or  ot her  
concr et e cont ai ni ng pozzol ani c bi nder  mat er i al .   Pr ovi de r ecycl ed 
concr et e t hat  i s  f r ee of  al l  r ei nf or ci ng st eel ,  bi t umi nous concr et e 
sur f aci ng,  and any ot her  f or ei gn mat er i al  and t hat  has been cr ushed 
and pr ocessed t o meet  t he r equi r ed gr adat i ons f or  coar se aggr egat e.   
Rej ect  r ecycl ed concr et e aggr egat e exceedi ng t hi s val ue.   Pr ovi de 
cr ushed r ecycl ed concr et e t hat  meet s al l  ot her  appl i cabl e r equi r ement s 
speci f i ed bel ow.

d.   Cr ushed Sl ag:   Pr ovi de cr ushed sl ag t hat  i s an ai r - cool ed 
bl ast - f ur nace pr oduct  havi ng an ai r  dr y uni t  wei ght  of  not  l ess t han 
1120 kg/ cubi c met er  as det er mi ned by JI S A 1104,  and meet s al l  t he 
r equi r ement s speci f i ed bel ow.

2. 1. 1. 1   Aggr egat e Base Cour se

The per cent age of  l oss of  ABC coar se aggr egat e must  not  exceed 50 per cent  
when t est ed i n accor dance wi t h JI S A 1121.

2. 1. 1. 2   Gr aded- Cr ushed Aggr egat e Base Cour se

The per cent age of  l oss of  GCA coar se aggr egat e must  not  exceed 40 per cent  
l oss when t est ed i n accor dance wi t h JI S A 1121.   Pr ovi de GCA coar se 
aggr egat e t hat  does not  exhi bi t  a l oss gr eat er  t han 18 per cent  wei ght ed 
aver age,  at  f i ve cycl es,  when t est ed f or  soundness i n magnesi um sul f at e,  
or  12 per cent  wei ght ed aver age,  at  f i ve cycl es,  when t est ed i n sodi um 
sul f at e i n accor dance wi t h JI S A 1112.
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2. 1. 2   Fi ne Aggr egat e

Pr ovi de f i ne aggr egat es consi st i ng of  angul ar  par t i c l es of  uni f or m densi t y.

2. 1. 2. 1   Aggr egat e Base Cour se

Pr ovi de ABC f i ne aggr egat e t hat  consi st s of  scr eeni ngs,  angul ar  sand,  
cr ushed r ecycl ed concr et e f i nes,  or  ot her  f i nel y di v i ded mi ner al  mat t er  
pr ocessed or  nat ur al l y combi ned wi t h t he coar se aggr egat e.

2. 1. 2. 2   Gr aded- Cr ushed Aggr egat e Base Cour se

Pr ovi de GCA f i ne aggr egat e consi st i ng of  angul ar  par t i c l es pr oduced by 
cr ushi ng st one,  s l ag,  r ecycl ed concr et e,  or  gr avel  t hat  meet s t he 
r equi r ement s f or  wear  and soundness speci f i ed f or  GCA coar se aggr egat e.   
Pr oduce f i ne aggr egat e by cr ushi ng onl y par t i c l es l ar ger  t han 4. 75 mm 
si eve i n s i ze.   Pr ovi de f i ne aggr egat e t hat  cont ai ns at  l east  90 per cent  
by wei ght  of  par t i c l es havi ng t wo or  mor e f r eshl y f r act ur ed f aces i n t he 
por t i on passi ng t he 4. 75 mm si eve and r et ai ned on t he 2 mm si eve,  and i n 
t he por t i on passi ng t he 2 mm si eve and r et ai ned on t he 0. 425 mm si eve.  
Manuf act ur e f i ne aggr egat e f r om gr avel  par t i c l es 95 per cent  of  whi ch by 
wei ght  ar e r et ai ned on t he 12. 5 mm si eve.

2. 1. 3   Gr adat i on Requi r ement s

Appl y t he speci f i ed gr adat i on r equi r ement s t o t he compl et ed base cour se.   
Pr ovi de aggr egat es t hat  ar e cont i nuousl y wel l  gr aded wi t hi n t he l i mi t s 
speci f i ed i n TABLE 1.   Use si eves t hat  conf or m t o JI S Z 8801.
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TABLE 1.   GRADATI ON OF AGGREGATES

Per cent age by Wei ght  Passi ng Squar e- Mesh Si eve

Si eve Desi gnat i on ( mm) M- 30 /  RM- 30 M- 40 /  RM- 40

53. 0 - - - - 100

37. 5 100 95- 100

31. 5 95- 100 - - - -

26. 5 - - - - - - - -

19. 0 60- 90 60- 90

13. 2 - - - - - - - -

4. 75 30- 65 30- 65

2. 36 20- 50 20- 50

1. 18 - - - - - - - -

0. 425 10- 30 10- 30

0. 075 2- 10 2- 10

NOTE 1:   The val ues ar e based on aggr egat es of  uni f or m speci f i c  gr avi t y.   
I f  mat er i al s f r om di f f er ent  sour ces ar e used f or  t he coar se and f i ne 
aggr egat es,  t est  t he mat er i al s i n accor dance wi t h JI S A 1110 and JI S A 1109
 t o det er mi ne t hei r  speci f i c  gr avi t i es.   Cor r ect  t he per cent ages passi ng 
t he var i ous s i eves as di r ect ed by t he Cont r act i ng Of f i cer  i f  t he speci f i c  
gr avi t i es var y by mor e t han 10 per cent .

2. 2   LI QUI D LI MI T AND PLASTI CI TY I NDEX

Appl y l i qui d l i mi t  and pl ast i c i t y i ndex r equi r ement s t o t he compl et ed 
cour se and t o any component  t hat  i s  bl ended t o meet  t he r equi r ed 
gr adat i on.   The por t i on of  any component  or  of  t he compl et ed cour se 
passi ng t he 0. 425 mm si eve must  be ei t her  nonpl ast i c or  have a l i qui d 
l i mi t  not  gr eat er  t han 25 and a pl ast i c i t y i ndex not  gr eat er  t han 5.

2. 3   TESTS,  I NSPECTI ONS,  AND VERI FI CATI ONS

2. 3. 1   I ni t i al  Test s

Per f or m one of  each of  t he f ol l owi ng t est s,  on t he pr oposed mat er i al  pr i or  
t o commenci ng const r uct i on,  t o demonst r at e t hat  t he pr oposed mat er i al  
meet s al l  speci f i ed r equi r ement s when f ur ni shed.   Compl et e t hi s t est i ng 
f or  each sour ce i f  mat er i al s f r om mor e t han one sour ce ar e pr oposed.

a.   Si eve Anal ysi s.

b.   Li qui d l i mi t  and pl ast i c i t y i ndex.
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c.   Moi st ur e- densi t y r el at i onshi p.

d.   Wear .

e.   Soundness.

f .   Wei ght  per  cubi c met er  of  Sl ag.

Submi t  cer t i f i ed copi es of  t est  r esul t s f or  appr oval  not  l ess t han 30 days 
bef or e mat er i al  i s  r equi r ed f or  t he wor k.

2. 3. 2   Appr oval  of  Mat er i al

Tent at i ve appr oval  of  mat er i al  wi l l  be based on i ni t i al  t est  r esul t s.

PART 3   EXECUTI ON

3. 1   GENERAL REQUI REMENTS

When t he ABC or  GCA i s const r uct ed i n mor e t han one l ayer ,  c l ean t he 
pr evi ousl y const r uct ed l ayer  of  l oose and f or ei gn mat t er  by sweepi ng wi t h 
power  sweeper s or  power  br ooms,  except  t hat  hand br ooms may be used i n 
ar eas wher e power  c l eani ng i s not  pr act i cabl e.   Pr ovi de adequat e dr ai nage 
dur i ng t he ent i r e per i od of  const r uct i on t o pr event  wat er  f r om col l ect i ng 
or  st andi ng on t he wor ki ng ar ea.

3. 2   STOCKPI LI NG MATERI AL

Cl ear  and l evel  st or age si t es pr i or  t o st ockpi l i ng of  mat er i al .   St ockpi l e 
al l  mat er i al s,  i ncl udi ng appr oved mat er i al  avai l abl e f r om excavat i on and 
gr adi ng,  i n t he manner  and at  t he l ocat i ons desi gnat ed.   St ockpi l e 
aggr egat es on t he cl ear ed and l evel ed ar eas desi gnat ed by t he Cont r act i ng 
Of f i cer  t o pr event  segr egat i on.   St ockpi l e mat er i al s obt ai ned f r om 
di f f er ent  sour ces separ at el y.

3. 3   PREPARATI ON OF UNDERLYI NG COURSE OR SUBGRADE

Cl ean t he under l y i ng cour se or  subgr ade of  al l  f or ei gn subst ances pr i or  t o 
const r uct i ng t he base cour se( s) .   Do not  const r uct  base cour se( s)  on 
under l y i ng cour se or  subgr ade t hat  i s f r ozen.   Const r uct  t he sur f ace of  
t he under l y i ng cour se or  subgr ade t o meet  speci f i ed compact i on and sur f ace 
t ol er ances.   Cor r ect  r ut s or  sof t  y i el di ng spot s i n t he under l y i ng 
cour ses,  ar eas havi ng i nadequat e compact i on,  and devi at i ons of  t he sur f ace 
f r om t he speci f i ed r equi r ement s set  f or t h her ei n by l ooseni ng and r emovi ng 
sof t  or  unsat i sf act or y mat er i al  and addi ng appr oved mat er i al ,  r eshapi ng t o 
l i ne and gr ade,  and r ecompact i ng t o speci f i ed densi t y r equi r ement s.   For  
cohesi onl ess under l y i ng cour ses or  subgr ades cont ai ni ng sands or  gr avel s,  
as def i ned i n JGS 0051,  st abi l i ze t he sur f ace pr i or  t o pl acement  of  t he 
base cour se( s) .   St abi l i ze by mi xi ng ABC or  GCA i nt o t he under l y i ng cour se 
and compact i ng by appr oved met hods.   Consi der  t he st abi l i zed mat er i al  as 
par t  of  t he under l y i ng cour se and meet  al l  r equi r ement s of  t he under l y i ng 
cour se.   Do not  al l ow t r af f i c  or  ot her  oper at i ons t o di st ur b t he f i ni shed 
under l y i ng cour se and mai nt ai n i n a sat i sf act or y condi t i on unt i l  t he base 
cour se i s pl aced.

3. 4   GRADE CONTROL

Pr ovi de a f i ni shed and compl et ed base cour se conf or mi ng t o t he l i nes,  
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gr ades,  and cr oss sect i ons shown.   Pl ace l i ne and gr ade st akes as 
necessar y f or  cont r ol .

3. 5   MI XI NG AND PLACI NG MATERI ALS

.   Make adj ust ment s i n mi xi ng pr ocedur es or  i n equi pment ,  as di r ect ed,  t o 
obt ai n t r ue gr ades,  t o mi ni mi ze segr egat i on or  degr adat i on,  t o obt ai n t he 
r equi r ed wat er  cont ent ,  and t o i nsur e a sat i sf act or y base cour se meet i ng 
al l  r equi r ement s of  t hi s speci f i cat i on.   Pl ace t he mi xed mat er i al  on t he 
pr epar ed subgr ade or  subbase i n l ayer s of  uni f or m t hi ckness wi t h an 
appr oved spr eader .   Pl ace t he l ayer s so t hat  when compact ed t hey wi l l  be 
t r ue t o t he gr ades or  l evel s r equi r ed wi t h t he l east  possi bl e sur f ace 
di st ur bance.   Wher e t he base cour se i s pl aced i n mor e t han one l ayer ,  
c l ean t he pr evi ousl y const r uct ed l ayer s of  l oose and f or ei gn mat t er  by 
sweepi ng wi t h power  sweeper s,  power  br ooms,  or  hand br ooms,  as di r ect ed.   
Make adj ust ment s i n pl aci ng pr ocedur es or  equi pment  as may be di r ect ed by 
t he Cont r act i ng Of f i cer  t o obt ai n t r ue gr ades,  t o mi ni mi ze segr egat i on and 
degr adat i on,  t o adj ust  t he wat er  cont ent ,  and t o i nsur e an accept abl e base 
cour se.

3. 6   LAYER THI CKNESS

Compact  t he compl et ed base cour se t o t he t hi ckness i ndi cat ed.   No 
i ndi v i dual  l ayer  may be t hi cker  t han 150 mm nor  be t hi nner  t han 75 mm i n 
compact ed t hi ckness.   Compact  t he base cour se( s)  t o a t ot al  t hi ckness t hat  
i s wi t hi n 13 mm of  t he t hi ckness i ndi cat ed.   Wher e t he measur ed t hi ckness 
i s mor e t han 13 mm def i c i ent ,  cor r ect  such ar eas by scar i f y i ng,  addi ng new 
mat er i al  of  pr oper  gr adat i on,  r ebl adi ng,  and r ecompact i ng as di r ect ed.   
Wher e t he measur ed t hi ckness i s mor e t han 13 mm  t hi cker  t han i ndi cat ed,  
t he cour se wi l l  be consi der ed as conf or mi ng t o t he speci f i ed t hi ckness 
r equi r ement s.   The aver age j ob t hi ckness wi l l  be t he aver age of  al l  
t hi ckness measur ement s t aken f or  t he j ob and must  be wi t hi n 6 mm  of  t he 
t hi ckness i ndi cat ed.   Measur e t he t ot al  t hi ckness of  t he base cour se at  
i nt er val s of  one measur ement  f or  each 500 squar e met er s of  base cour se.   
Measur e t ot al  t hi ckness usi ng  75 mm di amet er  t est  hol es penet r at i ng t he 
base cour se.

3. 7   COMPACTI ON

Compact  each l ayer  of  t he base cour se,  as speci f i ed,  wi t h appr oved 
compact i on equi pment .   Mai nt ai n wat er  cont ent  dur i ng t he compact i on 
pr ocedur e t o wi t hi n pl us or  mi nus 2 per cent  of  t he opt i mum wat er  cont ent  
det er mi ned f r om l abor at or y t est s as speci f i ed i n t hi s Sect i on.   Begi n 
r ol l i ng at  t he out si de edge of  t he sur f ace and pr oceed t o t he cent er ,  
over l appi ng on successi ve t r i ps at  l east  one- hal f  t he wi dt h of  t he 
r ol l er .   Sl i ght l y var y t he l engt h of  al t er nat e t r i ps of  t he r ol l er .   
Adj ust  speed of  t he r ol l er  as needed so t hat  di spl acement  of  t he aggr egat e 
does not  occur .   Compact  mi xt ur e wi t h hand- oper at ed power  t amper s i n al l  
pl aces not  accessi bl e t o t he r ol l er s.   Cont i nue compact i on unt i l  each 
l ayer  i s compact ed t hr ough t he f ul l  dept h t o at  l east  100 per cent  of  
l abor at or y maxi mum densi t y.   Make such adj ust ment s i n compact i ng or  
f i ni shi ng pr ocedur es as may be di r ect ed by t he Cont r act i ng Of f i cer  t o 
obt ai n t r ue gr ades,  t o mi ni mi ze segr egat i on and degr adat i on,  t o r educe or  
i ncr ease wat er  cont ent ,  and t o ensur e a sat i sf act or y base cour se.   Remove 
any mat er i al s f ound t o be unsat i sf act or y and r epl ace wi t h sat i sf act or y 
mat er i al  or  r ewor k,  as di r ect ed,  t o meet  t he r equi r ement s of  t hi s 
speci f i cat i on.
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3. 8   PROOF ROLLI NG

I n addi t i on t o t he compact i on speci f i ed,  pr oof  r ol l  base cour se under  a 
f l exi bl e ai r f i el d pavement  i n ar eas desi gnat ed on t he dr awi ngs by 
appl i cat i on of  30 cover ages f or  Cl ass I V r unways,  8 cover ages f or  r unways 
t hat  suppor t  f i ght er  ai r cr af t  onl y,  and 4 cover ages t o al l  ot her  paved 
ar eas,   of  a heavy pneumat i c- t i r ed r ol l er  havi ng f our  or  mor e t i r es 
abr east ,  each t i r e l oaded t o a mi ni mum of  13, 600 kg and i nf l at ed t o a 
mi ni mum of  862 kPa.   A cover age i s def i ned as t he appl i cat i on of  one t i r e 
pr i nt  over  t he desi gnat ed ar ea.   I n t he ar eas desi gnat ed,  appl y pr oof  
r ol l i ng t o t he t op of  t he under l y i ng mat er i al  on whi ch t he base cour se i s 
l ai d and t o t he t op of  each l ayer  of  t he compl et ed base cour se.   Mai nt ai n 
wat er  cont ent  of  t he under l y i ng mat er i al  and each l ayer  of  t he base cour se 
as speci f i ed i n Par agr aph COMPACTI ON f r om st ar t  of  compact i on t o 
compl et i on of  pr oof  r ol l i ng of  t hat  l ayer .   Remove any base cour se 
mat er i al s or  any under l y i ng mat er i al s t hat  pr oduce unsat i sf act or y r esul t s 
by pr oof  r ol l i ng and r epl ace wi t h sat i sf act or y mat er i al s.   Then r ecompact  
and pr oof  r ol l  t o meet  t hese speci f i cat i ons.

3. 9   EDGES OF BASE COURSE

Pl ace t he base cour se( s)  so t hat  t he compl et ed sect i on wi l l  be a mi ni mum of
 600 mm wi der ,  on al l  s i des,  t han t he next  l ayer  t hat  wi l l  be pl aced above 
i t .   Pl ace appr oved mat er i al  al ong t he out er  edges of  t he base cour se i n 
suf f i c i ent  quant i t y t o compact  t o t he t hi ckness of  t he cour se bei ng 
const r uct ed.   When t he cour se i s bei ng const r uct ed i n t wo or  mor e l ayer s,  
s i mul t aneousl y r ol l  and compact  at  l east  a  600 mm wi dt h of  t hi s shoul der  
mat er i al  wi t h t he r ol l i ng and compact i ng of  each l ayer  of  t he base cour se,  
as di r ect ed.

3. 10   FI NI SHI NG

Fi ni sh t he sur f ace of  t he t op l ayer  of  base cour se af t er  f i nal  compact i on 
and pr oof  r ol l i ng by cut t i ng any over bui l d t o gr ade and r ol l i ng wi t h a 
st eel - wheel ed r ol l er .   Do not  add t hi n l ayer s of  mat er i al  t o t he t op l ayer  
of  base cour se t o meet  gr ade.   I f  t he el evat i on of  t he t op l ayer  of  base 
cour se i s 13 mm or  mor e bel ow gr ade,  scar i f y t he t op l ayer  t o a dept h of  
at  l east  75 mm and bl end new mat er i al  i n and compact  and pr oof  r ol l  t o 
br i ng t o gr ade.   Make adj ust ment s t o r ol l i ng and f i ni shi ng pr ocedur es as 
di r ect ed by t he Cont r act i ng Of f i cer  t o mi ni mi ze segr egat i on and 
degr adat i on,  obt ai n gr ades,  mai nt ai n moi st ur e cont ent ,  and i nsur e an 
accept abl e base cour se.   Shoul d t he sur f ace become r ough,  cor r ugat ed,  
uneven i n t ext ur e,  or  t r af f i c  mar ked pr i or  t o compl et i on,  scar i f y t he 
unsat i sf act or y por t i on and r ewor k and r ecompact  i t  or  r epl ace as di r ect ed.

3. 11   SMOOTHNESS TEST

Const r uct  t he t op l ayer  so t hat  t he sur f ace shows no devi at i ons i n excess 
of  10 mm when t est ed wi t h a 3. 00 met er  st r ai ght edge.   Take measur ement s i n 
successi ve posi t i ons par al l el  t o t he cent er l i ne of  t he ar ea t o be paved.   
Al so t ake measur ement s per pendi cul ar  t o t he cent er l i ne at  15 met er  
i nt er val s.   Cor r ect  devi at i ons exceedi ng t hi s amount  by r emovi ng mat er i al  
and r epl aci ng wi t h new mat er i al ,  or  by r ewor ki ng exi st i ng mat er i al  and 
compact i ng i t  t o meet  t hese speci f i cat i ons.
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3. 12   FI ELD QUALI TY CONTROL

3. 12. 1   I n- Pl ace Test s

Per f or m each of  t he f ol l owi ng t est s on sampl es t aken f r om t he pl aced and 
compact ed ABC and GCA.   Take sampl es and t est  at  t he r at es i ndi cat ed.   
Per f or m sampl i ng and t est i ng of  r ecycl ed concr et e aggr egat e at  t wi ce t he 
speci f i ed f r equency unt i l  t he mat er i al  uni f or mi t y i s est abl i shed.

a.   Per f or m densi t y t est s on ever y l i f t  of  mat er i al  pl aced and at  a 
f r equency of  one set  of  t est s f or  ever y 250  squar e met er s,  or  por t i on 
t her eof ,  of  compl et ed ar ea.

b.   Per f or m si eve anal ysi s  on ever y l i f t  of  mat er i al  pl aced and at  a 
f r equency of  one si eve anal ysi s f or  ever y 500  squar e met er s,  or  
por t i on t her eof ,  of  mat er i al  pl aced.

c.   Per f or m l i qui d l i mi t  and pl ast i c i t y i ndex t est s at  t he same f r equency 
as t he s i eve anal ysi s.

d.   Measur e t he t hi ckness of  t he base cour se at  i nt er val s pr ovi di ng at  
l east  one measur ement  f or  each 500  squar e met er s of  base cour se or  
par t  t her eof .   Measur e t he t hi ckness usi ng t est  hol es,  at  l east   75 mm 
i n di amet er  t hr ough t he base cour se.

3. 12. 2   Appr oval  of  Mat er i al

Fi nal  appr oval  of  t he mat er i al s wi l l  be based on t est s f or  gr adat i on,  
l i qui d l i mi t ,  and pl ast i c i t y i ndex per f or med on sampl es t aken f r om t he 
compl et ed and f ul l y compact ed cour se( s) .

3. 13   TRAFFI C

Do not  al l ow t r af f i c  on t he compl et ed base cour se f or  ai r f i el d 
pavement s.     For  r oads,  do not  al l ow heavy equi pment  on t he compl et ed 
base cour se except  when necessar y f or  const r uct i on.   When i t  i s  necessar y 
f or  heavy equi pment  t o t r avel  on t he compl et ed base cour se,  pr ot ect  t he 
ar ea agai nst  mar r i ng or  damage t o t he compl et ed wor k.

3. 14   MAI NTENANCE

Mai nt ai n t he base cour se i n a sat i sf act or y condi t i on unt i l  t he f ul l  
pavement  sect i on i s compl et ed and accept ed.   I mmedi at el y r epai r  any 
def ect s and r epeat  r epai r s as of t en as necessar y t o keep t he ar ea i nt act .   
Ret est  any base cour se t hat  was not  paved over  pr i or  t o t he onset  of  
wi nt er  t o ver i f y t hat  i t  s t i l l  compl i es wi t h t he r equi r ement s of  t hi s 
speci f i cat i on.   Rewor k or  r epl ace any ar ea of  base cour se t hat  i s damaged 
as necessar y t o compl y wi t h t hi s speci f i cat i on.

3. 15   DI SPOSAL OF UNSATI SFACTORY MATERI ALS

Di spose of  any unsui t abl e mat er i al s t hat  have been r emoved as di r ect ed .   
No addi t i onal  payment s wi l l  be made f or  mat er i al s t hat  have t o be r epl aced.

       - -  End of  Sect i on - -
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SECTI ON 32 12 13

BI TUMI NOUS TACK AND PRI ME COATS
05/ 17

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S K 2208 ( 2009)  Asphal t  Emul si on

JI S K 2251 ( 2003)  Cr ude Pet r ol eum and Pet r ol eum 
Pr oduct s -  Sampl i ng

1. 2   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   Submi t t al s wi t h an " S"  
ar e f or  i ncl usi on i n t he Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o 
Sect i on 01 33 29 SUSTAI NABI LI TY REPORTI NG.   Submi t  t he f ol l owi ng i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 06 Test  Repor t s

Sampl i ng and Test i ng;  G

1. 3   QUALI TY ASSURANCE

Cer t i f i cat es of  compl i ance f or  asphal t  mat er i al s del i ver ed wi l l  be 
obt ai ned and checked t o ensur e t hat  speci f i cat i on r equi r ement s ar e met .    
Tack coat  mat er i al s wi l l  not  be di l ut ed.   Pr i me coat  mat er i al s when 
emul si ons ar e used can be di l ut ed on si t e wi t h pot abl e wat er  up t o 1 par t  
emul si on t o 1 par t  wat er .

1. 4   DELI VERY,  STORAGE,  AND HANDLI NG

I nspect  t he mat er i al s del i ver ed t o t he s i t e f or  cont ami nat i on and damage.   
Unl oad and st or e t he mat er i al s wi t h a mi ni mum of  handl i ng.

1. 5   EQUI PMENT,  TOOLS AND MACHI NES

1. 5. 1   Gener al  Requi r ement s

Equi pment ,  t ool s and machi nes used i n t he wor k ar e subj ect  t o appr oval .   
Mai nt ai n i n a sat i sf act or y wor ki ng condi t i on at  al l  t i mes.   Cal i br at e 
equi pment  such as asphal t  di st r i but or s,  scal es,  bat chi ng equi pment ,  
spr eader s and si mi l ar  equi pment  wi t hi n 12 mont hs of  t hei r  use.   I f  t he 
cal i br at i on expi r es dur i ng pr oj ect ,  r ecal i br at e t he equi pment  bef or e wor k 
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can cont i nue.

1. 5. 2   Bi t umi nous Di st r i but or

Pr ovi de a sel f  pr opel l ed di st r i but or  wi t h pneumat i c t i r es of  such si ze and 
number  t o pr event  r ut t i ng,  shovi ng or  ot her wi se damagi ng t he sur f ace bei ng 
spr ayed.  Desi gn and equi p t he di st r i but or  t o spr ay t he bi t umi nous mat er i al  
i n a uni f or m cover age at  t he speci f i ed t emper at ur e,  at  r eadi l y det er mi ned 
and cont r ol l ed t ot al  l i qui d r at es f r om 0. 14 t o 4. 5 L/ squar e met er ,  wi t h a 
pr essur e r ange of  172. 4 t o 517. 1 kPa and wi t h an al l owabl e var i at i on f r om 
t he speci f i ed r at e of  not  mor e t han pl us or  mi nus 5 per cent ,  and at  
var i abl e wi dt hs.   I ncl ude wi t h t he di st r i but or  equi pment  a separ at e power  
uni t  f or  t he bi t umen pump,  f ul l - c i r cul at i on spr ay bar s,  t achomet er ,  
pr essur e gauges,  vol ume- measur i ng devi ces,  adequat e heat er s f or  heat i ng of  
mat er i al s t o t he pr oper  appl i cat i on t emper at ur e,  a t her momet er  f or  r eadi ng 
t he t emper at ur e of  t ank cont ent s,  and a hand hose at t achment  sui t abl e f or  
appl y i ng bi t umi nous mat er i al  manual l y t o ar eas i naccessi bl e t o t he 
di st r i but or .   The di st r i but or  wi l l  be capabl e of  c i r cul at i ng and agi t at i ng 
t he bi t umi nous mat er i al  dur i ng t he heat i ng pr ocess.

1. 5. 3   Heat i ng Equi pment  f or  St or age Tanks

Use st eam,  el ect r i c,  or  hot  oi l  heat er s f or  heat i ng t he bi t umi nous 
mat er i al .   Pr ovi de st eam heat er s consi st i ng of  st eam coi l s and equi pment  
f or  pr oduci ng st eam,  so desi gned t hat  t he st eam cannot  come i n cont act  
wi t h t he bi t umi nous mat er i al .   Fi x an ar mor ed t her momet er  t o t he t ank wi t h 
a t emper at ur e r ange f r om 4. 4 t o 204. 4 degr ees C so t hat  t he t emper at ur e of  
t he bi t umi nous mat er i al  may be det er mi ned at  al l  t i mes.

1. 5. 4   Power  Br ooms and Power  Bl ower s

Use power  br ooms and power  bl ower s sui t abl e f or  c l eani ng t he sur f aces t o 
whi ch t he bi t umi nous coat  i s t o be appl i ed.

1. 6   ENVI RONMENTAL REQUI REMENTS

Appl y bi t umi nous coat  onl y when t he sur f ace t o r ecei ve t he bi t umi nous coat  
i s dr y.   A l i mi t ed amount  of  moi st ur e ( appr oxi mat el y 0. 14 l i t er / squar e 
met er )  can be spr ayed on t he sur f ace of  unbound mat er i al  when pr i me coat  
i s used t o i mpr ove cover age and penet r at i on of  asphal t  mat er i al .   Appl y 
bi t umi nous coat  onl y when t he at mospher i c t emper at ur e i n t he shade i s 10 
degr ees C or  above and when t he t emper at ur e has not  been bel ow 2 degr ees C 
f or  t he 12 hour s pr i or  t o appl i cat i on,  unl ess ot her wi se di r ect ed.

PART 2   PRODUCTS

2. 1   PRI ME COAT

2. 1. 1   Emul si f i ed Asphal t

Pr ovi de emul si f i ed asphal t  conf or mi ng t o JI S K 2208,  Type PK- 3.  .   Asphal t  
emul si on can be di l ut ed up t o 1 par t  wat er  t o 1 par t  emul si on f or  pr i me 
coat  use.   Do not  di l ut e asphal t  emul si on f or  t ack coat  use.
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2. 2   TACK COAT

2. 2. 1   Emul si f i ed Asphal t

Pr ovi de emul si f i ed asphal t  conf or mi ng t o JI S K 2208,  Type PK- 4.    For  
pr i me coat s t he emul si f i ed asphal t  can be di l ut ed wi t h up t o 1 par t  
emul si on t o 1 par t  wat er .   No di l ut i on i s al l owed f or  t ack coat  
appl i cat i ons.  

PART 3   EXECUTI ON

3. 1   PREPARATI ON OF SURFACE

I mmedi at el y bef or e appl y i ng t he bi t umi nous coat ,  r emove al l  l oose 
mat er i al ,  di r t ,  c l ay,  or  ot her  obj ect i onabl e mat er i al  f r om t he sur f ace t o 
be t r eat ed by means of  a power  br oom or  bl ower  suppl ement ed wi t h hand 
br ooms.   Appl y t r eat ment  onl y when t he sur f ace i s dr y and cl ean.

3. 2   APPLI CATI ON RATE

The exact  quant i t i es wi t hi n t he r ange speci f i ed,  whi ch may be var i ed t o 
sui t  f i el d condi t i ons,  wi l l  be det er mi ned by t he Cont r act i ng Of f i cer .

3. 2. 1   Tack Coat

Appl y bi t umi nous mat er i al  f or  t he t ack coat  i n quant i t i es of  not  l ess t han 
0. 30 L nor  mor e t han 0. 60 L/ squar e met er  of  r esi dual  asphal t  ont o t he 
pavement  sur f ace as appr oved by t he Cont r act i ng Of f i cer .   Do not  di l ut e 
asphal t  emul si on when used as a t ack coat .

3. 2. 2   Pr i me Coat

Appl y bi t umi nous mat er i al  f or  t he pr i me coat  i n quant i t i es of  not  l ess t han
 1. 0 L nor  mor e t han 2. 0 L/ squar e met er  of  r esi dual  asphal t  f or  asphal t  
emul si on up t o a 1 t o 1 di l ut i on r at e or  f or  r esi dual  asphal t  f or  cut back 
asphal t .

3. 3   APPLI CATI ON TEMPERATURE

3. 3. 1   Vi scosi t y Rel at i onshi p

Appl y asphal t  at  a t emper at ur e t hat  wi l l  pr ovi de a v i scosi t y bet ween 10 
and 60 seconds,  Saybol t  Fur ol ,  or  bet ween 20 and 120 squar e mm/ sec,  
k i nemat i c.   Fur ni sh t he t emper at ur e v i scosi t y r el at i on t o t he Cont r act i ng 
Of f i cer .

3. 3. 2   Temper at ur e Ranges

The vi scosi t y r equi r ement s det er mi ne t he appl i cat i on t emper at ur e t o be 
used.   The f ol l owi ng i s a nor mal  r ange of  appl i cat i on t emper at ur es:

Asphal t  Emul si on

Al l  Gr ades 20- 70 degr ees C
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3. 4   APPLI CATI ON

3. 4. 1   Gener al

Fol l owi ng pr epar at i on and subsequent  i nspect i on of  t he sur f ace,  appl y t he 
bi t umi nous pr i me or  t ack coat  wi t h t he bi t umi nous di st r i but or  at  t he 
speci f i ed r at e wi t h uni f or m di st r i but i on over  t he sur f ace t o be t r eat ed.   
Pr oper l y t r eat  al l  ar eas and spot s,  not  capabl e of  bei ng spr ayed wi t h t he 
di st r i but or ,  wi t h t he hand spr ay.   Unt i l  t he succeedi ng l ayer  of  pavement  
i s pl aced,  mai nt ai n t he sur f ace by pr ot ect i ng t he sur f ace agai nst  damage 
and by r epai r i ng def i c i ent  ar eas at  no addi t i onal  cost  t o t he Gover nment .   
I f  r equi r ed,  spr ead cl ean dr y sand t o ef f ect i vel y bl ot  up any excess 
bi t umi nous mat er i al .   No smoki ng,  f i r es,  or  f l ames ot her  t han t hose f r om 
t he heat er s t hat  ar e a par t  of  t he equi pment  ar e per mi t t ed wi t hi n 8 met er s 
of  heat i ng,  di st r i but i ng,  and t r ansf er r i ng oper at i ons of  cut back 
mat er i al s.   Pr event  al l  t r af f i c ,  except  f or  pavi ng equi pment  used i n 
const r uct i ng t he sur f aci ng,  f r om usi ng t he under l y i ng mat er i al ,  whet her  
pr i med or  not ,  unt i l  t he sur f aci ng i s compl et ed.  The bi t umi nous coat  
r equi r ement s ar e descr i bed her ei n.

3. 4. 2   Pr i me Coat

 The pr i me coat  i s r equi r ed i f  i t  wi l l  be at  l east  7 days bef or e t he 
asphal t  mi xt ur e i s const r uct ed on t he under l y i ng ( base cour se,  et c. )  
compact ed mat er i al .   The t ype of  l i qui d asphal t  and appl i cat i on r at e wi l l  
be as speci f i ed her ei n.   Pr ot ect  t he under l y i ng l ayer  f r om any damage 
( wat er ,  t r af f i c ,  et c. )  unt i l  t he sur f aci ng i s pl aced.   I f  t he Cont r act or  
pl aces t he sur f aci ng wi t hi n seven days,  t he choi ce of  pr ot ect i on measur es 
or  act i ons t o be t aken i s at  t he Cont r act or ' s opt i on.   Repai r  ( r ecompact  
or  r epl ace)  damage t o t he under l y i ng mat er i al  caused by l ack of ,  or  
i nadequat e,  pr ot ect i on by appr oved met hods at  no addi t i onal  cost  t o t he 
Gover nment .   I f  t he Cont r act or  opt s t o use t he pr i me coat ,  appl y as soon 
as possi bl e af t er  consol i dat i on of  t he under l y i ng mat er i al .  Appl y t he 
bi t umi nous mat er i al  uni f or ml y over  t he sur f ace t o be t r eat ed at  a pr essur e 
r ange of  172. 4 t o 517. 1 kPa;  t he r at e wi l l  be as speci f i ed above i n 
par agr aph APPLI CATI ON RATE.   To obt ai n uni f or m appl i cat i on of  t he pr i me 
coat  on t he sur f ace t r eat ed at  t he j unct i on of  pr evi ous and subsequent  
appl i cat i ons,  spr ead bui l di ng paper  on t he sur f ace f or  a suf f i c i ent  
di st ance back f r om t he ends of  each appl i cat i on t o st ar t  and st op t he 
pr i me coat  on t he paper  and t o ensur e t hat  al l  spr ayer s wi l l  oper at e at  
f ul l  f or ce on t he sur f ace t o be t r eat ed.   I mmedi at el y af t er  appl i cat i on 
r emove and dest r oy t he bui l di ng paper .

3. 4. 3   Tack Coat

A t ack coat  shoul d be appl i ed t o ever y bound sur f ace ( asphal t  or  concr et e 
pavement )  t hat  i s  bei ng over l ai d wi t h asphal t  mi xt ur e and at  t r ansver se 
and l ongi t udi nal  j oi nt s.   Appl y t he t ack coat  when t he sur f ace t o be 
t r eat ed i s c l ean and dr y.   I mmedi at el y f ol l owi ng t he pr epar at i on of  t he 
sur f ace f or  t r eat ment ,  appl y t he bi t umi nous mat er i al  by means of  t he 
bi t umi nous di st r i but or ,  wi t hi n t he l i mi t s of  t emper at ur e speci f i ed her ei n 
and at  a r at e as speci f i ed above i n par agr aph APPLI CATI ON RATE.   Appl y t he 
bi t umi nous mat er i al  so t hat  uni f or m di st r i but i on i s obt ai ned over  t he 
ent i r e sur f ace t o be t r eat ed.   Tr eat  l i ght l y coat ed ar eas and spot s mi ssed 
by t he di st r i but or  by spr ayi ng wi t h a hand wand or  usi ng ot her  appr oved 
met hod.   Fol l owi ng t he appl i cat i on of  bi t umi nous mat er i al ,  al l ow t he 
sur f ace t o cur e wi t hout  bei ng di st ur bed f or  per i od of  t i me necessar y t o 
per mi t  set t i ng of  t he t ack coat .   Appl y t he bi t umi nous t ack coat  onl y as 
f ar  i n advance of  t he pl aci ng of  t he over l y i ng l ayer  as r equi r ed f or  t hat  
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day' s oper at i on.   Mai nt ai n and pr ot ect  t he t r eat ed sur f ace f r om damage 
unt i l  t he succeedi ng cour se of  pavement  i s pl aced.

3. 5   CURI NG PERI OD

Fol l owi ng appl i cat i on of  t he bi t umi nous mat er i al  and pr i or  t o appl i cat i on 
of  t he succeedi ng l ayer  of  asphal t  mi xt ur e al l ow t he bi t umi nous coat  t o 
cur e and wat er  or  vol at i l es t o evapor at e pr i or  t o over l ayi ng.   Mai nt ai n 
t he t acked sur f ace i n good condi t i on unt i l  t he succeedi ng l ayer  of  
pavement  i s pl aced,  by pr ot ect i ng t he sur f ace agai nst  damage and by 
r epai r i ng and r ecoat i ng def i c i ent  ar eas.   Al l ow t he pr i me coat  t o cur e 
wi t hout  bei ng di st ur bed f or  a per i od of  at  l east  48 hour s or  l onger ,  as 
may be necessar y t o at t ai n penet r at i on i nt o t he t r eat ed cour se.   Fur ni sh 
and spr ead enough sand t o ef f ect i vel y bl ot  up excess bi t umi nous mat er i al .

3. 6   FI ELD QUALI TY CONTROL

Obt ai n cer t i f i cat es of  compl i ance f or  al l  asphal t  mat er i al  del i ver ed t o 
t he pr oj ect .   Obt ai n sampl es of  t he bi t umi nous mat er i al  under  t he 
super vi s i on of  t he Cont r act i ng Of f i cer .   The sampl e may be r et ai ned and 
t est ed by t he Gover nment  at  no cost  t o t he Cont r act or .

3. 7   SAMPLI NG AND TESTI NG

Fur ni sh cer t i f i ed copi es of  t he manuf act ur er ' s t est  r epor t s i ndi cat i ng 
t emper at ur e v i scosi t y r el at i onshi p f or  cut back asphal t  or  asphal t  cement ,  
compl i ance wi t h appl i cabl e speci f i ed r equi r ement s,  not  l ess t han 5 days 
bef or e t he mat er i al  i s  r equi r ed i n t he wor k.

3. 7. 1   Sampl i ng

Unl ess ot her wi se speci f i ed,  sampl e bi t umi nous mat er i al  i n accor dance wi t h 
JI S K 2251.

3. 7. 2   Cal i br at i on Test

Fur ni sh al l  equi pment ,  mat er i al s,  and l abor  necessar y t o cal i br at e t he 
bi t umi nous di st r i but or .   Cal i br at e usi ng t he appr oved j ob mat er i al  and 
pr i or  t o appl y i ng t he bi t umi nous coat  mat er i al  t o t he pr epar ed sur f ace.   

3. 7. 3   Tr i al  Appl i cat i ons

Bef or e appl y i ng t he spr ay appl i cat i on of  t ack or  pr i me coat ,  appl y t hr ee 
l engt hs of  at  l east  30 met er s f or  t he f ul l  wi dt h of  t he di st r i but or  bar  t o 
eval uat e t he amount  of  bi t umi nous mat er i al  t hat  can be sat i sf act or i l y  
appl i ed.

3. 7. 3. 1   Tack Coat  Tr i al  Appl i cat i on Rat e

Unl ess ot her wi se aut hor i zed,  appl y t he t r i al  appl i cat i on r at e of  
bi t umi nous t ack coat  mat er i al s i n t he amount  of  0. 23 L/ squar e met er .   Make 
ot her  t r i al  appl i cat i ons usi ng var i ous amount s of  mat er i al  as may be 
deemed necessar y.

3. 7. 3. 2   Pr i me Coat  Tr i al  Appl i cat i on Rat e

Unl ess ot her wi se aut hor i zed,  appl y t he t r i al  appl i cat i on r at e of  
bi t umi nous mat er i al s i n t he amount  of  0. 66 L/ squar e met er .   Make ot her  
t r i al  appl i cat i ons usi ng var i ous amount s of  mat er i al  as may be deemed 
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necessar y.

3. 7. 4   Sampl i ng and Test i ng Dur i ng Const r uct i on

Per f or m qual i t y cont r ol  sampl i ng and t est i ng as r equi r ed i n par agr aph 
FI ELD QUALI TY CONTROL.

3. 8   TRAFFI C CONTROLS

Keep t r af f i c  of f  sur f aces f r eshl y t r eat ed wi t h bi t umi nous mat er i al .   
Pr ovi de suf f i c i ent  war ni ng si gns and bar r i cades so t hat  t r af f i c  wi l l  not  
t r avel  over  f r eshl y t r eat ed sur f aces.

        - -  End of  Sect i on - -
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HOT- MI X ASPHALT ( HMA)  FOR ROADS
08/ 09

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S A 1110 ( 2006)  Met hods of  Test  f or  Densi t y and 
Wat er  Absor pt i on of  Coar se Aggr egat es

JI S A 1121 ( 2007)  Met hod of  Test  f or  Resi st ance t o 
Abr asi on of  Coar se Aggr egat e by Use of  t he 
Los Angel es Machi ne

JI S A 1122 ( 2014)  Met hod of  Test  f or  Soundness of  
Aggr egat e by Use of  Sodi um Sul f at e

JI S A 1137 ( 2014)  Met hod of  Test  f or  Cl ay Lumps 
Cont ai ned i n Aggr egat es

JI S A 5001 ( 2008)  Cr ushed St one f or  Road Const r uct i on

JI S A 5008 ( 2008)  Li mest one Fi l l er  f or  Bi t umi nous 
Pavi ng Mi xt ur es

JI S K 2207 ( 2006)  Pet r ol eum Asphal t s

JAPAN ROAD ASSOCI ATI ON ( JARA)

JRA HAP ( 2019)  Handbook f or  Asphal t  Pavement

1. 2   GENERAL REQUI REMENTS

Al l  mat er i al s,  equi pment ,  and const r uct i on pr ocedur es of  hot - mi x asphal t  
pavement  f or  t hi s pr oj ect  shal l  be i n accor dance wi t h t he Japan Road 
Associ at i on st andar ds per  publ i cat i on i dent i f i ed i n t hi s speci f i cat i on.

1. 3   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   Submi t t al s wi t h an " S"  
ar e f or  i ncl usi on i n t he Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o 
Sect i on 01 33 29 SUSTAI NABI LI TY REPORTI NG.   Submi t  t he f ol l owi ng i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 03 Pr oduct  Dat a
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Mi x Desi gn;  G

Qual i t y Cont r ol ;  G

Mat er i al  Accept ance;  G

SD- 06 Test  Repor t s

Aggr egat es;  G

QC Moni t or i ng

1. 4   ENVI RONMENTAL REQUI REMENTS

Do not  pl ace t he hot - mi x asphal t  upon a wet  sur f ace or  when t he sur f ace 
t emper at ur e of  t he under l y i ng cour se i s l ess t han speci f i ed i n Tabl e 3.   
The t emper at ur e r equi r ement s may be wai ved by t he Cont r act i ng Of f i cer ,  i f  
r equest ed;  however ,  meet  al l  ot her  r equi r ement s,  i ncl udi ng compact i on.

Tabl e 3.   Sur f ace Temper at ur e Li mi t at i ons of  Under l y i ng Cour se

Mat  Thi ckness,  mm Degr ees C

75 or  gr eat er  4

Less t han 75  7

PART 2   PRODUCTS

2. 1   SYSTEM DESCRI PTI ON

Per f or m t he wor k consi st i ng of  pavement  cour ses composed of  mi ner al  
aggr egat e and asphal t  mat er i al  heat ed and mi xed i n a cent r al  mi xi ng pl ant  
and pl aced on a pr epar ed cour se.   HMA desi gned and const r uct ed i n 
accor dance wi t h t hi s sect i on shal l  conf or m t o t he l i nes,  gr ades,  
t hi cknesses,  and t ypi cal  cr oss sect i ons i ndi cat ed.   Const r uct  each cour se 
t o t he dept h,  sect i on,  or  el evat i on r equi r ed by t he dr awi ngs and r ol l ,  
f i ni sh,  and appr ove i t  bef or e t he pl acement  of  t he next  cour se.

2. 2   AGGREGATES

Pr ovi de aggr egat es consi st i ng of  cr ushed st one,  cr ushed gr avel ,  cr ushed 
sl ag,  scr eeni ngs,  nat ur al  sand and mi ner al  f i l l er ,  as r equi r ed.   The 
por t i on of  mat er i al  r et ai ned on t he 5 mm si eve i s coar se aggr egat e.   The 
por t i on of  mat er i al  passi ng t he 5 mm si eve and r et ai ned on t he 0. 074 mm 
si eve i s f i ne aggr egat e.   The por t i on passi ng t he 0. 074 mm si eve i s 
def i ned as mi ner al  f i l l er .   Submi t  al l  aggr egat e t est  r esul t s and sampl es 
t o t he Cont r act i ng Of f i cer  at  l east  14 days pr i or  t o st ar t  of  const r uct i on.

2. 2. 1   Coar se Aggr egat e

Pr ovi de coar se aggr egat e consi st i ng of  sound,  t ough,  dur abl e par t i c l es,  
f r ee f r om f i l ms of  mat er i al  t hat  woul d pr event  t hor ough coat i ng and 
bondi ng wi t h t he asphal t  mat er i al  and f r ee f r om or gani c mat t er  and ot her  
del et er i ous subst ances and conf or mi ng t o JI S A 5001.   Al l  i ndi v i dual  
coar se aggr egat e sour ces shal l  meet  t he f ol l owi ng r equi r ement s:
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Per cent  Passi ng ( by Wei ght )

Si eve Si ze ( mm) S- 20 ( 20- 13 mm) S- 13 ( 13- 5 mm) S- 5 ( 5- 2. 5 mm)

25 100 - -

20 85 -  100 100 -

13 0 -  15 85 -  100 100

5 - 0 -  15 85 -  100

2. 5 - - 0 -  25

a.   At  l east  75 per cent  by wei ght  of  t he aggr egat e shal l  have t wo or  mor e 
f r act ur ed f aces i n accor dance wi t h JRA HAP

b.   I t  shal l  be of  uni f or m qual i t y,  c l ean,  har d and dur abl e,  and shal l  not  
cont ai n del et er i ous subst ances over  t he maxi mum per cent  by wei ght ,  
such as c l ay or  l oam ( 0. 25% maxi mum) ,  sof t  st one pi eces ( 5. 0% 
maxi mum) ,  and f l at  or  el ongat ed st one pi eces ( 10. 0% maxi mum)  i n 
accor dance wi t h JRA HAP.

c.   Speci f i c  gr avi t y shal l  be 2. 45 or  mor e when t est ed wi t h JI S A 1110,  
wat er  absor pt i on shal l  be 3. 0 per cent  or  l ess when t est ed wi t h 
JI S A 1110,  and wear  shal l  be not  mor e t han 30 per cent  when t est ed 
wi t h JI S A 1121.

d.   Soundness of  aggr egat e shal l  be not  mor e t han 12 per cent  when t est ed 
wi t h JI S A 1122.

2. 2. 2   Fi ne Aggr egat e

Fi ne aggr egat e shal l  consi st  of  nat ur al  or  manuf act ur ed sand,  and 
scr eeni ngs conf or mi ng t o JI S A 5001,  except  as modi f i ed her ei n.  Fi ne 
aggr egat e shal l  meet  r equi r ement s f or  wear  and soundness speci f i ed f or  
coar se aggr egat e.  Si nce scr eeni ngs may cont ai n del et er i ous subst ances,  
such as s i l t  and cl ay,  i t  i s  necessar y t o per f or m suf f i c i ent  exami nat i on 
bef or e use.  Cl ay l umps cont ent  shal l  be l ess t han 0. 25% when t est ed wi t h 
JI S A 1137.  Gr adat i on of  f i ne aggr egat e shal l  be as f ol l ows:  

Si eve Si ze ( mm) Per cent  Passi ng ( by Wei ght )

5 100

2. 5 85 -  100

0. 6 25 -  55

0. 3 15 -  40

0. 15 7 -  28
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Si eve Si ze ( mm) Per cent  Passi ng ( by Wei ght )

0. 074 0 -  20

2. 2. 3   Mi ner al  Fi l l er

Mi ner al  f i l l er  shal l  be pul ver i zed l i mest one or  i gneous r ock t hat  i s 
suf f i c i ent l y dr y and f r ee of  l umps and  meet i ng t he r equi r ement s of  
JI S A 5008.  Moi st ur e cont ent  shal l  be l ess t han 1. 0 per cent ,  and speci f i c  
gr avi t y shal l  be mor e t han 2. 60 per cent .  Gr adat i on of  mi ner al  f i l l er  shal l  
be as f ol l ows:

Si eve Si ze ( mm) Per cent  Passi ng ( by Wei ght )

0. 6 100

0. 15 Over  90

0. 074 Over  70

2. 2. 4   Composi t i on of  Hot - Mi x Asphal t  Mi xt ur e

2. 2. 4. 1   Aggr egat e Gr adat i on

The combi ned aggr egat e gr adat i on shal l  conf or m t o gr adat i ons speci f i ed i n 
Tabl e 1 and shal l  not  var y f r om t he l ow l i mi t  on one si eve t o t he hi gh 
l i mi t  on t he adj acent  s i eve or  v i ce ver sa,  but  gr ade uni f or ml y f r om coar se 
t o f i ne.

Tabl e 1

Tot al  Per cent  Passi ng ( By Wei ght )

Si eve Si ze ( mm) Bi nder  Cour se ( Max.  
20 mm)

Wear i ng Cour se ( Max.  
20 mm)

Wear i ng Cour se ( Max.  
13 mm)

25 100 100 -

20 95 -  100 95 -  100 100

13 70 -  90 75 -  90 95 -  100

5 35 -  55 45 -  65 55 - 70

2. 5 20 -  35 35 -  50 35 - 50

0. 6 11 -  23 18 -  30 18 -  30
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Si eve Si ze ( mm) Bi nder  Cour se ( Max.  
20 mm)

Wear i ng Cour se ( Max.  
20 mm)

Wear i ng Cour se ( Max.  
13 mm)

0. 3 5 -  16 10 -  21 10 -  21

0. 15 4 -  12 6 -  16 6 -  16

0. 074 2 -  7 4 -  8 4 -  8

2. 2. 4. 2   Quant i t y of  Asphal t  Cement

Mi x asphal t  cement  wi t h aggr egat es of  cor r espondi ng mi xes i n t he f ol l owi ng 
pr opor t i ons:  

Asphal t  Cement  Per cent  by Wei ght  of  Tot al  Mi x

Bi nder  Cour se Wear i ng Cour se

4. 5 -  6 5 -  7

2. 3   ASPHALT CEMENT

Asphal t  cement  shal l  conf or m t o JI S K 2207,  penet r at i on gr ade 40- 60 ( hi gh 
t r af f i c  ar eas) ,  60- 80 ( gener al  t r af f i c  condi t i ons) ,  80- 100 ( snowy 
r egi ons) ,  and 100- 120 ( ext r emel y col d pl aces) .

2. 4   MI X DESI GN

a.   Devel op t he mi x desi gn.   The asphal t  mi x shal l  be composed of  a 
mi xt ur e of  wel l - gr aded aggr egat e,  mi ner al  f i l l er  i f  r equi r ed,  and 
asphal t  mat er i al .   The aggr egat e f r act i ons shal l  be s i zed,  handl ed i n 
separ at e s i ze gr oups,  and combi ned i n such pr opor t i ons t hat  t he 
r esul t i ng mi xt ur e meet s t he gr adi ng r equi r ement s of  t he j ob mi x 
f or mul a ( JMF) .   Submi t  pr oposed JMF;  do not  pr oduce hot - mi x asphal t  
f or  payment  unt i l  a JMF has been appr oved.   The hot - mi x asphal t  shal l  
be desi gned i n accor dance wi t h Chapt er  5 of  t he JRA HAP -  Handbook f or  
Asphal t  Pavement  and t he cr i t er i a shown i n Tabl e 2.  

2. 4. 1   JMF Requi r ement s

Submi t  i n wr i t i ng t he j ob mi x f or mul a f or  appr oval  at  l east  14 days pr i or  
t o t he st ar t  of  t he t est  sect i on i ncl udi ng as a mi ni mum:

a.   Sour ce and pr opor t i ons,  per cent  by wei ght ,  of  each i ngr edi ent  of  t he 
mi xt ur e.

b.   Cor r ect  gr adat i on,  t he per cent ages passi ng each si ze s i eve l i s t ed i n 
t he speci f i cat i on f or  t he mi xt ur e t o be used,  f or  t he aggr egat e and 
mi ner al  f i l l er  f r om each separ at e sour ce and f r om each di f f er ent  s i ze 
t o be used i n t he mi xt ur e and f or  t he composi t e mi xt ur e.

c.   Amount  of  mat er i al  passi ng t he JI S 0. 074 mm si eve as det er mi ned by dr y 
s i evi ng.

d.   Number  of  bl ows of  hammer  compact i on per  s i de of  mol ded speci men.
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e.   Temper at ur e v i scosi t y r el at i onshi p of  t he asphal t  pavement .   

f .   St abi l i t y ,  f l ow,  per cent  voi ds i n mi ner al  aggr egat e,  per cent  ai r  
voi ds,  and uni t  wei ght .

g.   Asphal t  absor pt i on by t he aggr egat e.

h.   Ef f ect i ve asphal t  cont ent  as per cent  by wei ght  of  t ot al  mi x.

i .   Temper at ur e of  t he mi xt ur e i mmedi at el y upon compl et i on of  mi xi ng.

j .   Asphal t  v i scosi t y gr ade and/ or  penet r at i on r ange.  

k.   Cur ves f or  t he bi nder  and wear i ng cour ses.

2. 4. 1. 1   Mar shal l  Test

Mar shal l  t est  speci men of  hot - mi x asphal t  mi xt ur e shal l  be pr epar ed i n a 
l abor at or y t o det er mi ne t he opt i mum composi t i on of  aggr egat es and t he 
opt i mum quant i t y of  asphal t  cement .  Aggr egat e gr adat i on and asphal t  cement  
cont ent  used i n t he mi xt ur es shal l  be wi t hi n t he l i mi t s speci f i ed.  
St andar d val ue f or  Mar shal l  t est  shal l  be as f ol l ows:  

Tabl e 2.   Mi x Desi gn Cr i t er i a

Type of  Mi xt ur e Bi nder  Cour se Wear i ng Cour se

Number  of  Bl ows ( Tr af f i c Cl assi f i cat i on 
C or  heavi er )

75 75

Number  of  Bl ows ( Tr af f i c Cl assi f i cat i on 
B or  l i gher )

50 50

Per cent age of  Ai r  Voi ds ( %) 3- 7 3- 6

Voi ds Fi l l ed wi t h Asphal t  ( %) 65- 85 70- 85

Mar shal l  St abi l i t y ( kgf ) 500 or  mor e 750 or  mor e

Fl ow Val ue ( 1/ 100cm) 20- 40 20- 40

2. 4. 2   Adj ust ment s t o Fi el d JMF

Keep t he Labor at or y JMF f or  each mi xt ur e i n ef f ect  unt i l  a new f or mul a i s 
appr oved i n wr i t i ng by t he Cont r act i ng Of f i cer .   Shoul d a change i n 
sour ces of  any mat er i al s be made,  per f or m a new l abor at or y j mf  desi gn and 
a new JMF appr oved bef or e t he new mat er i al  i s  used.   The Cont r act or  wi l l  
be al l owed t o adj ust  t he Labor at or y JMF wi t hi n t he l i mi t s speci f i ed bel ow 
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t o opt i mi ze mi x vol umet r i c pr oper t i es wi t h t he appr oval  of  t he Cont r act i ng 
Of f i cer .   Adj ust ment s t o t he Labor at or y JMF shal l  be appl i ed t o t he f i el d 
( pl ant )  est abl i shed JMF and l i mi t ed t o t hose val ues as shown.   Adj ust ment s 
shal l  be t ar get ed t o pr oduce or  near l y pr oduce 4 per cent  voi ds t ot al  mi x 
( VTM) .

TABLE 3.  Fi el d ( Pl ant )  Est abl i shed JMF Tol er ances

Si eves,  mm Adj ust ment s ( pl us or  mi nus) ,  per cent

13 3

5 3

2. 5 3

0. 074 1

Bi nder  Cont ent 0. 4

I f  adj ust ment s ar e needed t hat  exceed t hese l i mi t s,  devel op a new mi x 
desi gn.   Tol er ances gi ven above may per mi t  t he aggr egat e gr adi ng t o be 
out si de t he l i mi t s shown i n Tabl e 1;  whi l e not  desi r abl e,  t hi s i s 
accept abl e,  except  f or  t he 0. 074 mm si eve,  whi ch shal l  r emai n wi t hi n t he 
aggr egat e gr adi ng of  Tabl e 1.

2. 5   RECYCLED HOT MI X ASPHALT

Recycl ed HMA shal l  consi st  of  r ecl ai med asphal t  pavement  ( RAP) ,  coar se 
aggr egat e,  f i ne aggr egat e,  mi ner al  f i l l er ,  and asphal t  cement  t o pr oduce a 
consi st ent  gr adat i on and asphal t  cont ent  and pr oper t i es.   When RAP i s f ed 
i nt o t he pl ant ,  t he maxi mum RAP chunk si ze shal l  not  exceed 50 mm.     The 
amount  of  RAP shal l  not  exceed 30 per cent .

PART 3   EXECUTI ON

3. 1   PREPARATI ON OF ASPHALT BI NDER MATERI AL

Heat  t he asphal t  cement  mat er i al  avoi di ng l ocal  over heat i ng and pr ovi di ng 
a cont i nuous suppl y of  t he asphal t  mat er i al  t o t he mi xer  at  a uni f or m 
t emper at ur e.   The t emper at ur e of  unmodi f i ed asphal t s shal l  be no mor e t han 
160 degr ees C when added t o t he aggr egat es.  

3. 2   PREPARATI ON OF MI NERAL AGGREGATE

Heat  and dr y t he aggr egat e f or  t he mi xt ur e pr i or  t o mi xi ng.   No damage 
shal l  occur  t o t he aggr egat es due t o t he maxi mum t emper at ur e and r at e of  
heat i ng used.   The t emper at ur e of  t he aggr egat e and mi ner al  f i l l er  shal l  
not  exceed 175 degr ees C when t he asphal t  cement  i s added.   The 
t emper at ur e shal l  not  be l ower  t han i s r equi r ed t o obt ai n compl et e coat i ng 
and uni f or m di st r i but i on on t he aggr egat e par t i c l es and t o pr ovi de a 
mi xt ur e of  sat i sf act or y wor kabi l i t y .

3. 3   PREPARATI ON OF HOT- MI X ASPHALT MI XTURE

Accur at el y wei gh or  gauge t he aggr egat es and t he dr y mi ner al  f i l l er  and 
convey i nt o t he mi xer  i n t he pr opor t i onat e amount s of  each aggr egat e s i ze 
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r equi r ed t o meet  t he j ob- mi x f or mul a.   I nt r oduce r equi r ed amount  of  
asphal t  i nt o t he mi xer  at  a t emper at ur e at  whi ch i t  can be appl i ed 
uni f or ml y t o t he aggr egat e but  not  t o exceed 163 degr ees C.  I n bat ch 
mi xi ng,  af t er  t he aggr egat es and mi ner al  f i l l er  have been i nt r oduced i nt o 
t he mi xer  and mi xed f or  not  l ess t han 15 seconds,  add asphal t  by spr ayi ng 
or  ot her  appr oved met hods,  and cont i nue mi xi ng f or  a per i od of  not  l ess 
t han 20 seconds or  as much l onger  as may be r equi r ed t o obt ai n a 
homogeneous mi xt ur e.   The t i me r equi r ed t o add or  spr ay t he asphal t  i nt o 
t he mi xer  wi l l  not  be added t o t he t ot al  wet - mi xi ng t i me pr ovi ded t hi s 
oper at i on does not  exceed 10 seconds and a homogeneous mi xt ur e i s 
obt ai ned.   The addi t i onal  mi xi ng t i me,  when r equi r ed,  wi l l  be as 
di r ect ed.   The t emper at ur e of  t he mi xt ur e at  t he t i me of  di schar ge shal l  
not  exceed 168 degr ees C.  The t emper at ur e of  t he aggr egat e and mi ner al  
f i l l er  i n t he mi xer  shal l  not  exceed 177 degr ees C when t he asphal t  i s  
added.  When t he mi xt ur e i s pr epar ed i n a t wi n- pugmi l l  mi xer ,  t he vol ume of  
t he aggr egat es,  mi ner al  f i l l er ,  and asphal t  shal l  not  ext end above t he 
t i ps of  t he mi xer  bl ades when t he bl ades ar e i n a ver t i cal  posi t i on.   
Over heat ed and car boni zed mi xt ur es,  or  mi xt ur es t hat  f oam or  show 
i ndi cat i on of  f r ee moi st ur e,  wi l l  be r ej ect ed.   When f r ee moi st ur e i s 
det ect ed i n bat ch mi x pl ant  pr oduced mi xt ur e,  wi t hdr aw t he aggr egat es i n 
t he hot  bi ns i mmedi at el y and r et ur n t o t he r espect i ve st ockpi l es.

3. 4   PREPARATI ON OF THE UNDERLYI NG SURFACE

I mmedi at el y bef or e pl aci ng t he hot  mi x asphal t ,  c l ean t he under l y i ng 
cour se of  dust  and debr i s.   Appl y a [ pr i me coat ]  [ and/ or ]  [ t ack coat ]  i n 
accor dance wi t h t he cont r act  speci f i cat i ons.

3. 4. 1   Rai s i ng of  Exi st i ng Manhol e,  Handhol e,  Val ve Box and Cat ch Basi n

I f  t her e ar e exi st i ng manhol e,  handhol e,  val ve box and cat ch basi ns i n 
exi st i ng asphal t  concr et e pavement  t o be over l ai d,  t hose shal l  be r ai sed 
up t o f l ush wi t h t he f i ni shed sur f ace of  new hot - mi x asphal t  pavement  
bef or e new asphal t  concr et e i s pl aced.  Exi st i ng mor t ar  l evel i ng cour se 
under  t he manhol e,  handhol e and val ve box shal l  be r epl aced wi t h new up t o 
new l evel  t o pr ovi de a f l ush set t i ng.

3. 5   TESTI NG LABORATORY

Submi t  l abor at or y cer t i f i cat i on i ssued by t he l ocal  pr ef ect ur al  or  cent r al  
gover nment  ( Japan Mi ni st r y of  Land,  I nf r ast r uct ur e,  Tr anspor t  and Tour i sm 
( MLI T) ) .   Use a l abor at or y t o devel op t he JMF.   The Gover nment  wi l l  
i nspect  t he l abor at or y equi pment  and t est  pr ocedur es pr i or  t o t he st ar t  of  
hot  mi x oper at i ons.   The l abor at or y shal l  mai nt ai n a val i d cer t i f i cat i on 
f or  t he dur at i on of  t he pr oj ect .   A st at ement  s i gned by t he manager  of  t he 
l abor at or y st at i ng t hat  i t  meet s t hese r equi r ement s or  c l ear l y l i s t i ng al l  
def i c i enci es shal l  be submi t t ed t o t he Cont r act i ng Of f i cer  pr i or  t o t he 
st ar t  of  const r uct i on.   The st at ement  shal l  cont ai n as a mi ni mum:

a.   Qual i f i cat i ons of  per sonnel ;  l abor at or y manager ,  super vi s i ng 
t echni c i an,  and t est i ng t echni c i ans.

b.   A l i s t i ng of  equi pment  t o be used i n devel opi ng t he j ob mi x.

c.   A copy of  t he l abor at or y ' s qual i t y cont r ol  syst em.
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3. 6   TRANSPORTI NG AND PLACI NG

3. 6. 1   Tr anspor t i ng

Tr anspor t  t he hot - mi x asphal t  f r om t he mi xi ng pl ant  t o t he s i t e i n c l ean,  
t i ght  vehi c l es.   Schedul e del i ver i es so t hat  pl aci ng and compact i ng of  
mi xt ur e i s uni f or m wi t h mi ni mum st oppi ng and st ar t i ng of  t he paver .   
Pr ovi de adequat e ar t i f i c i al  l i ght i ng f or  ni ght  pl acement s.   Haul i ng over  
f r eshl y pl aced mat er i al  wi l l  not  be per mi t t ed unt i l  t he mat er i al  has been 
compact ed as speci f i ed,  and al l owed t o cool  t o 60 degr ees C.   To del i ver  
mi x t o t he paver ,  use a mat er i al  t r ansf er  vehi c l e oper at ed t o pr oduce 
cont i nuous f or war d mot i on of  t he paver .

3. 6. 2   Pl aci ng

Pl ace and compact  t he mi x at  a t emper at ur e sui t abl e f or  obt ai ni ng densi t y,  
sur f ace smoot hness,  and ot her  speci f i ed r equi r ement s.   Upon ar r i val ,  pl ace 
t he mi xt ur e t o t he f ul l  wi dt h by an asphal t  paver ;  i t  shal l  be st r uck of f  
i n a uni f or m l ayer  of  such dept h t hat ,  when t he wor k i s compl et ed,  i t  wi l l  
have t he r equi r ed t hi ckness and conf or m t o t he gr ade and cont our  
i ndi cat ed.   Regul at e t he speed of  t he paver  t o el i mi nat e pul l i ng and 
t ear i ng of  t he asphal t  mat .   Unl ess ot her wi se per mi t t ed,  pl acement  of  t he 
mi xt ur e shal l  begi n al ong t he cent er l i ne of  a cr owned sect i on or  on t he 
hi gh si de of  ar eas wi t h a one- way sl ope.   Pl ace t he mi xt ur e i n consecut i ve 
adj acent  st r i ps havi ng a mi ni mum wi dt h of  3 m.   The l ongi t udi nal  j oi nt  i n 
one cour se shal l  of f set  t he l ongi t udi nal  j oi nt  i n t he cour se i mmedi at el y 
bel ow by at  l east  300 mm;  however ,  t he j oi nt  i n t he sur f ace cour se shal l  
be at  t he cent er l i ne of  t he pavement .   Tr ansver se j oi nt s i n one cour se 
shal l  be of f set  by at  l east  3 m f r om t r ansver se j oi nt s i n t he pr evi ous 
cour se.   Tr ansver se j oi nt s i n adj acent  l anes shal l  be of f set  a mi ni mum of  
3 m.   On i sol at ed ar eas wher e i r r egul ar i t i es or  unavoi dabl e obst acl es make 
t he use of  mechani cal  spr eadi ng and f i ni shi ng equi pment  i mpr act i cal ,  t he 
mi xt ur e may be spr ead and l ut ed by hand t ool s.

3. 7   COMPACTI ON OF MI XTURE

Af t er  pl aci ng,  t he mi xt ur e shal l  be t hor oughl y and uni f or ml y compact ed by 
r ol l i ng.   Compact  t he sur f ace as soon as possi bl e wi t hout  causi ng 
di spl acement ,  cr acki ng or  shovi ng.   The sequence of  r ol l i ng oper at i ons and 
t he t ype of  r ol l er s used shal l  be at  t he di scr et i on of  t he Cont r act or .   
The speed of  t he r ol l er  shal l ,  at  al l  t i mes,  be suf f i c i ent l y s l ow t o avoi d 
di spl acement  of  t he hot  mi xt ur e and be ef f ect i ve i n compact i on.   Any 
di spl acement  occur r i ng as a r esul t  of  r ever si ng t he di r ect i on of  t he 
r ol l er ,  or  f r om any ot her  cause,  shal l  be cor r ect ed at  once.   Fur ni sh 
suf f i c i ent  r ol l er s t o handl e t he out put  of  t he pl ant .   Cont i nue r ol l i ng 
unt i l  t he sur f ace i s of  uni f or m t ext ur e,  t r ue t o gr ade and cr oss sect i on,  
and t he r equi r ed f i el d densi t y i s obt ai ned.   To pr event  adhesi on of  t he 
mi xt ur e t o t he r ol l er ,  keep t he wheel s pr oper l y moi st ened but  excessi ve 
wat er  wi l l  not  be per mi t t ed.   I n ar eas not  accessi bl e t o t he r ol l er ,  t he 
mi xt ur e shal l  be t hor oughl y compact ed wi t h hand t amper s.   Any mi xt ur e t hat  
becomes l oose and br oken,  mi xed wi t h di r t ,  cont ai ns check- cr acki ng,  or  i s 
i n any way def ect i ve shal l  be r emoved f ul l  dept h,  r epl aced wi t h f r esh hot  
mi xt ur e and i mmedi at el y compact ed t o conf or m t o t he sur r oundi ng ar ea.   
Thi s wor k shal l  be done at  t he Cont r act or ' s expense.   Ski n pat chi ng wi l l  
not  be al l owed.

3. 8   JOI NTS

The f or mat i on of  j oi nt s shal l  be per f or med ensur i ng a cont i nuous bond 
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bet ween t he cour ses and t o obt ai n t he r equi r ed densi t y.   Al l  j oi nt s shal l  
have t he same t ext ur e as ot her  sect i ons of  t he cour se and meet  t he 
r equi r ement s f or  smoot hness and gr ade.

3. 8. 1   Tr ansver se Joi nt s

Do not  pass t he r ol l er  over  t he unpr ot ect ed end of  t he f r eshl y l ai d 
mi xt ur e,  except  when necessar y t o f or m a t r ansver se j oi nt .   When necessar y 
t o f or m a t r ansver se j oi nt ,  i t  shal l  be made by means of  pl aci ng a 
bul khead or  by t aper i ng t he cour se.   The t aper ed edge shal l  be cut  back t o 
i t s f ul l  dept h and wi dt h on a st r ai ght  l i ne t o expose a ver t i cal  f ace 
pr i or  t o pl aci ng mat er i al  at  t he j oi nt .   Remove t he cut back mat er i al  f r om 
t he pr oj ect .   I n bot h met hods,  al l  cont act  sur f aces shal l  be gi ven a l i ght  
t ack coat  of  asphal t  mat er i al  bef or e pl aci ng any f r esh mi xt ur e agai nst  t he 
j oi nt .

3. 8. 2   Longi t udi nal  Joi nt s

Longi t udi nal  j oi nt s whi ch ar e i r r egul ar ,  damaged,  uncompact ed,  col d ( l ess 
t han 80 degr ees C at  t he t i me of  pl aci ng adj acent  l anes) ,  or  ot her wi se 
def ect i ve,  shal l  be cut  back a maxi mum of  75 mm f r om t he t op of  t he cour se 
wi t h a cut t i ng wheel  t o expose a c l ean,  sound ver t i cal  sur f ace f or  t he 
f ul l  dept h of  t he cour se.   Al l  cut back mat er i al  shal l  be r emoved f r om t he 
pr oj ect .   Al l  cont act  sur f aces shal l  be gi ven a l i ght  t ack coat  of  asphal t  
mat er i al  pr i or  t o pl aci ng any f r esh mi xt ur e agai nst  t he j oi nt .   The 
Cont r act or  wi l l  be al l owed t o use an al t er nat e met hod i f  i t  can be 
demonst r at ed t hat  densi t y,  smoot hness,  and t ext ur e can be met .

3. 9   Fi ni shi ng at  Edge and Li mi t  of  Pavi ng

Over l ay of  new hot - mi x asphal t  mi xt ur e shal l  be f i ni shed evenl y i n t he 
same t hi ckness i ndi cat ed.  Over l ay shal l  be f i ni shed i n gent l e s l ope so 
t hat  t he edge of  new over l ayi ng pavement  shal l  meet  t he edge el evat i on of  
exi st i ng asphal t  concr et e pavement .  And wher e t he dr awi ng i ndi cat es " Li mi t  
of  Pavi ng, "  over l ay shal l  be f i ni shed t o pr ovi de a smoot h t r ansi t i on t o 
exi st i ng concr et e pavement .

3. 10   Compact ed Ear t h Shoul der

Pl ace and compact  ear t h at  edges of  cour se f or  at  l east  30 cm of  t he 
shoul der .

3. 11   QUALI TY CONTROL

3. 11. 1   Gener al  Qual i t y Cont r ol  Requi r ement s

Devel op and submi t  an appr oved Qual i t y Cont r ol  Pl an.   Submi t  aggr egat e and 
QC t est  r esul t s.   Do not  pr oduce hot - mi x asphal t  f or  payment  unt i l  t he 
qual i t y cont r ol  pl an has been appr oved addr essi ng al l  el ement s whi ch 
af f ect  t he qual i t y of  t he pavement  i ncl udi ng,  but  not  l i mi t ed t o:

a.   Mi x Desi gn

b.   Aggr egat e Gr adi ng

c.   Qual i t y of  Mat er i al s

d.   St ockpi l e Management
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e.   Pr opor t i oni ng

f .   Mi xi ng and Tr anspor t at i on

g.   Mi xt ur e Vol umet r i cs

h.   Moi st ur e Cont ent  of  Mi xt ur es

i .   Pl aci ng and Fi ni shi ng

j .   Joi nt s

k.   Compact i on

l .   Sur f ace Smoot hness

3. 11. 2   Test i ng Labor at or y

Pr ovi de a f ul l y  equi pped asphal t  l abor at or y l ocat ed at  t he pl ant  or  j ob 
s i t e.   Labor at or y f aci l i t i es shal l  be kept  c l ean and al l  equi pment  
mai nt ai ned i n pr oper  wor ki ng condi t i on.   The Cont r act i ng Of f i cer  shal l  be 
per mi t t ed unr est r i ct ed access t o i nspect  t he Cont r act or ' s l abor at or y 
f aci l i t y ,  t o wi t ness qual i t y cont r ol  act i v i t i es,  and t o per f or m any check 
t est i ng desi r ed.   The Cont r act i ng Of f i cer  wi l l  advi se t he Cont r act or  i n 
wr i t i ng of  any not ed def i c i enci es concer ni ng t he l abor at or y f aci l i t y ,  
equi pment ,  suppl i es,  or  t est i ng per sonnel  and pr ocedur es.   When t he 
def i c i enci es ar e ser i ous enough t o adver sel y af f ect  t est  r esul t s,  t he 
i ncor por at i on of  t he mat er i al s i nt o t he wor k shal l  be suspended 
i mmedi at el y and wi l l  not  be per mi t t ed t o r esume unt i l  t he def i c i enci es ar e 
cor r ect ed.

3. 11. 3   Qual i t y Cont r ol  Test i ng

Per f or m al l  qual i t y cont r ol  t est s appl i cabl e t o t hese speci f i cat i ons i n 
accor dance wi t h t he t est i ng cr i t er i a and f r equency r equi r ement s as set  
f or t h i n Chapt er  6 of  t he JRA HAP -  Handbook f or  Asphal t  Pavement .  Devel op 
a Qual i t y Cont r ol  Test i ng Pl an as par t  of  a Qual i t y Cont r ol  Pr ogr am.  The 
t est i ng pr ogr am shal l  i ncl ude,  but  shal l  not  be l i mi t ed t o,  t est s f or  t he 
cont r ol  of  asphal t  cont ent ,  aggr egat e gr adat i on,  t emper at ur es,  aggr egat e 
moi st ur e,  moi st ur e i n t he asphal t  mi xt ur e,  l abor at or y ai r  voi ds,  st abi l i t y  
( ,  f l ow ,  i n- pl ace densi t y,  gr ade and smoot hness.  

3. 11. 3. 1   Addi t i onal  Test i ng

Any addi t i onal  t est i ng,  whi ch t he Cont r act or  deems necessar y t o cont r ol  
t he pr ocess,  may be per f or med at  t he Cont r act or ' s opt i on.

3. 11. 3. 2   QC Moni t or i ng

Submi t  al l  QC t est  r esul t s t o t he Cont r act i ng Of f i cer  on a dai l y basi s as 
t he t est s ar e per f or med.   The Cont r act i ng Of f i cer  r eser ves t he r i ght  t o 
moni t or  any of  t he Cont r act or ' s qual i t y cont r ol  t est i ng and t o per f or m 
dupl i cat e t est i ng as a check t o t he Cont r act or ' s qual i t y cont r ol  t est i ng.

3. 11. 4   Sampl i ng

When di r ect ed by t he Cont r act i ng Of f i cer ,  sampl e and t est  any mat er i al  
whi ch appear s i nconsi st ent  wi t h s i mi l ar  mat er i al  bei ng pr oduced,  unl ess 
such mat er i al  i s  vol unt ar i l y  r emoved and r epl aced or  def i c i enci es 
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cor r ect ed by t he Cont r act or .   Al l  sampl i ng shal l  be i n accor dance wi t h 
st andar d pr ocedur es speci f i ed.

3. 12   MATERI AL ACCEPTANCE

3. 12. 1   Gr ade

The f i nal  wear i ng sur f ace of  pavement  shal l  conf or m t o t he el evat i ons and 
cr oss sect i ons shown and shal l  var y not  mor e t han 15 mm f r om t he pl an 
gr ade est abl i shed and appr oved at  s i t e of  wor k.   Fi ni shed sur f aces at  
j unct ur e wi t h ot her  pavement s shal l  coi nci de wi t h f i ni shed sur f aces of  
abut t i ng pavement s.   Devi at i on f r om t he pl an el evat i on wi l l  not  be 
per mi t t ed i n ar eas of  pavement s wher e c l oser  conf or mance wi t h pl anned 
el evat i on i s r equi r ed f or  t he pr oper  f unct i oni ng of  dr ai nage and ot her  
appur t enant  st r uct ur es i nvol ved.   The gr ade wi l l  be det er mi ned by r unni ng 
l i nes of  l evel s at  i nt er val s of  7. 6 m,  or  l ess,  l ongi t udi nal l y and 
t r ansver sel y,  t o det er mi ne t he el evat i on of  t he compl et ed pavement  
sur f ace.   Wi t hi n 5 wor ki ng days,  af t er  t he compl et i on of  a par t i cul ar  l ot  
i ncor por at i ng t he f i nal  wear i ng sur f ace,  t est  t he f i nal  wear i ng sur f ace of  
t he pavement  f or  conf or mance wi t h t he speci f i ed pl an gr ade.   Di amond 
gr i ndi ng may be used t o r emove hi gh spot s t o meet  gr ade r equi r ement s.   
Ski n pat chi ng f or  cor r ect i ng l ow ar eas or  pl ani ng or  mi l l i ng f or  
cor r ect i ng hi gh ar eas wi l l  not  be per mi t t ed.

3. 12. 2   Sur f ace Smoot hness

  Per f or m al l  t est i ng i n t he pr esence of  t he Cont r act i ng Of f i cer .   Keep 
det ai l ed not es of  t he r esul t s of  t he t est i ng and f ur ni sh a copy t o t he 
Gover nment  i mmedi at el y af t er  each day' s t est i ng.   Use t he pr of i l ogr aph 
met hod f or  al l  l ongi t udi nal  t est i ng,  except  wher e t he r uns woul d be l ess 
t han 60 m i n l engt h and t he ends wher e t he st r ai ght edge wi l l  be used.  

3. 12. 2. 1   Smoot hness Requi r ement s

3. 12. 2. 1. 1   St r ai ght edge Test i ng

The f i ni shed sur f aces of  t he pavement s shal l  have no abr upt  change of  6 mm 
or  mor e,  and al l  pavement s shal l  be wi t hi n t he t ol er ances of  6 mm i n bot h 
t he l ongi t udi nal  and t r ansver se di r ect i ons,  when t est ed wi t h an appr oved 3 
m st r ai ght edge.

3. 12. 2. 1. 2   Pr of i l ogr aph Test i ng

The f i ni shed sur f aces of  t he pavement s shal l  have no abr upt  change of  3 mm 
or  mor e,  and each 0. 1 km segment  of  each pavement  l ot  shal l  have a Pr of i l e 
I ndex not  gr eat er  t han 140 mm/ km when t est ed wi t h an appr oved Japanese 
const r uct i on pr act i ce usi ng pr of i l omet er .   I f  t he ext ent  of  t he pavement  
i n ei t her  di r ect i on i s l ess t han 60 m,  t hat  di r ect i on shal l  be t est ed by 
t he st r ai ght edge met hod and shal l  meet  r equi r ement s speci f i ed above.

3. 12. 2. 2   Test i ng Met hod

Af t er  t he f i nal  r ol l i ng,  but  not  l at er  t han 24 hour s af t er  pl acement ,  t est  
t he sur f ace of  t he pavement  i n each ent i r e l ot  i n such a manner  as t o 
r eveal  al l  sur f ace i r r egul ar i t i es exceedi ng t he t ol er ances speci f i ed 
above.   Separ at e t est i ng of  i ndi v i dual  subl ot s i s not  r equi r ed.   I f  any 
pavement  ar eas ar e gr ound,  t hese ar eas shal l  be r et est ed i mmedi at el y af t er  
gr i ndi ng.   Test  each l ot  of  t he pavement  i n bot h a l ongi t udi nal  and a 
t r ansver se di r ect i on on par al l el  l i nes.   Set  t he t r ansver se l i nes 4. 5 m or  
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l ess apar t ,  as di r ect ed.   The l ongi t udi nal  l i nes shal l  be at  t he 
cent er l i ne of  each pavi ng l ane f or  l anes l ess t han 6. 1 m wi de and at  t he 
t hi r d poi nt s f or  l anes 6. 1 m or  wi der .   Al so t est  ot her  ar eas havi ng 
obvi ous devi at i ons.   Longi t udi nal  t est i ng l i nes shal l  be cont i nuous acr oss 
al l  j oi nt s.

3. 12. 2. 2. 1   St r ai ght edge Test i ng

Hol d t he st r ai ght edge i n cont act  wi t h t he sur f ace and move i t  ahead 
one- hal f  t he l engt h of  t he st r ai ght edge f or  each successi ve measur ement .   
Det er mi ne t he amount  of  sur f ace i r r egul ar i t y by pl aci ng t he f r eest andi ng 
( unl evel ed)  st r ai ght edge on t he pavement  sur f ace and al l owi ng i t  t o r est  
upon t he t wo hi ghest  spot s cover ed by i t s l engt h,  and measur i ng t he 
maxi mum gap bet ween t he st r ai ght edge and t he pavement  sur f ace i n t he ar ea 
bet ween t hese t wo hi gh poi nt s.

3. 12. 2. 2. 2   Pr of i l ogr aph Test i ng

Per f or m pr of i l ogr aph t est i ng usi ng appr oved equi pment  and pr ocedur es.   The 
equi pment  shal l  ut i l i ze el ect r oni c r ecor di ng and aut omat i c comput er i zed 
r educt i on of  dat a t o i ndi cat e " must - gr i nd"  bumps and t he Pr of i l e I ndex f or  
each 0. 1 km segment  of  each pavement  l ot .   Gr ade br eaks on par ki ng l ot s 
shal l  be accommodat ed by br eaki ng t he pr of i l e segment  i nt o shor t er  
sect i ons and r eposi t i oni ng t he bl anki ng band on each segment .   The 
" bl anki ng band"  shal l  be 5 mm wi de and t he " bump t empl at e"  shal l  span 25 mm
 wi t h an of f set  of  7. 5 mm.   Comput e t he Pr of i l e I ndex f or  each pass of  t he 
pr of i l ogr aph i n each 0. 1 km segment .   The Pr of i l e I ndex f or  each segment  
shal l  be t he aver age of  t he Pr of i l e I ndi ces f or  each pass i n each segment .  
Fur ni sh a copy of  t he r educed t apes t o t he Gover nment  at  t he end of  each 
day' s t est i ng.

        - -  End of  Sect i on - -
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SECTI ON 32 15 00

AGGREGATE SURFACI NG
05/ 17

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S A 1102 ( 2014)  Met hod of  Test  f or  Si eve Anal ysi s 
of  Aggr egat es

JI S A 1103 ( 2014)  Met hod of  Test  f or  Amount  of  
Mat er i al  Passi ng Test  Si eve 75 µm i n 
Aggr egat es

JI S A 1121 ( 2007)  Met hod of  Test  f or  Resi st ance t o 
Abr asi on of  Coar se Aggr egat e by Use of  t he 
Los Angel es Machi ne

JI S A 1201 ( 2009)  Pr act i se f or  Pr epar i ng Di st ur bed 
Soi l  Sampl es f or  Soi l  Test i ng

JI S A 1205 ( 2009)  Test  Met hod f or  Li qui d Li mi t  and 
Pl ast i c Li mi t  of  Soi l s

JI S A 1210 ( 2009)  Test  Met hod f or  Soi l  Compact i on 
Usi ng a Rammer

JI S A 1214 ( 2013)  Test  Met hod f or  Soi l  Densi t y by t he 
Sand Repl acement  Met hod

JI S A 5001 ( 2008)  Cr ushed St one f or  Road Const r uct i on

JI S Z 8801 ( 2006)  Test  Si eves Par t  1:  Test  Si eves of  
Met al  Wi r e Cl ot h

1. 2   DEGREE OF COMPACTI ON

Degr ee of  compact i on r equi r ed,  except  as not ed i n t he second sent ence,  i s 
expr essed as a per cent age of  t he maxi mum l abor at or y dr y densi t y obt ai ned 
by t he t est  pr ocedur e pr esent ed i n JI S A 1210 abbr evi at ed as a per cent  of  
l abor at or y maxi mum dr y densi t y.

1. 3   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   Submi t t al s wi t h an " S"  
ar e f or  i ncl usi on i n t he Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o 
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Sect i on 01 33 29 SUSTAI NABI LI TY REPORTI NG.   Submi t  t he f ol l owi ng i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 03 Pr oduct  Dat a

Pl ant ,  Equi pment ,  and Tool s;  

SD- 06 Test  Repor t s

I ni t i al  Test s;  G
I n- Pl ace Test s;  G

1. 4   EQUI PMENT,  TOOLS,  AND MACHI NES

Al l  pl ant ,  equi pment ,  and t ool s used i n t he per f or mance of  t he wor k wi l l  
be subj ect  t o appr oval  by t he Cont r act i ng Of f i cer  bef or e t he wor k i s 
st ar t ed.   Mai nt ai n al l  pl ant ,  equi pment ,  and t ool s i n sat i sf act or y wor ki ng 
condi t i on at  al l  t i mes.   Submi t  a l i s t  of  pr oposed equi pment ,  i ncl udi ng 
descr i pt i ve dat a.   Pr ovi de adequat e equi pment  havi ng t he capabi l i t y  of  
mi ni mi zi ng segr egat i on,  pr oduci ng t he r equi r ed compact i on,  meet i ng gr ade 
cont r ol s,  t hi ckness cont r ol ,  and smoot hness r equi r ement s as set  f or t h 
her ei n.

1. 5   QUALI TY ASSURANCE

Sampl i ng and t est i ng ar e t he r esponsi bi l i t y  of  t he Cont r act or .  Per f or m 
sampl i ng and t est i ng usi ng a l abor at or y appr oved i n accor dance wi t h 
Sect i on 01 45 00. 00 1001 45 00. 00 2001 45 00. 00 40 QUALI TY CONTROL.   Wor k 
r equi r i ng t est i ng wi l l  not  be per mi t t ed unt i l  t he t est i ng l abor at or y has 
been i nspect ed and appr oved.   Test  t he mat er i al s t o est abl i sh compl i ance 
wi t h t he speci f i ed r equi r ement s and per f or m t est i ng at  t he speci f i ed 
f r equency.   The Cont r act i ng Of f i cer  may speci f y t he t i me and l ocat i on of  
t he t est s.   Fur ni sh copi es of  t est  r esul t s t o t he Cont r act i ng Of f i cer  
wi t hi n 24 hour s of  compl et i on of  t he t est s.

1. 5. 1   Sampl i ng

Take sampl es f or  l abor at or y t est i ng i n conf or mance wi t h JI S A 1201.   When 
deemed necessar y,  t he sampl i ng wi l l  be obser ved by t he Cont r act i ng Of f i cer .

1. 5. 2   Test i ng

1. 5. 2. 1   Si eve Anal ysi s

Per f or m si eve anal ysi s i n conf or mance wi t h JI S A 1103 and JI S A 1102 usi ng 
si eves conf or mi ng t o JI S Z 8801.

1. 5. 2. 2   Li qui d Li mi t  and Pl ast i c i t y I ndex

Det er mi ne l i qui d l i mi t  and pl ast i c i t y i ndex i n accor dance wi t h JI S A 1205.

1. 5. 2. 3   Moi st ur e- Densi t y Det er mi nat i ons

Det er mi ne t he l abor at or y maxi mum dr y densi t y and opt i mum moi st ur e cont ent  
i n accor dance wi t h par agr aph DEGREE OF COMPACTI ON.
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1. 5. 2. 4   Fi el d Densi t y Test s

Measur e f i el d densi t y i n accor dance wi t h JI S A 1214.

1. 5. 2. 5   Wear  Test

Per f or m wear  t est s on aggr egat e sur f ace cour se mat er i al  i n conf or mance 
wi t h JI S A 1121.

1. 6   ENVI RONMENTAL REQUI REMENTS

Per f or m const r uct i on when t he at mospher i c t emper at ur e i s above 2 degr ees C.   
I t  i s  t he r esponsi bi l i t y  of  t he Cont r act or  t o pr ot ect ,  by appr oved met hod 
or  met hods,  al l  ar eas of  sur f aci ng t hat  have not  been accept ed by t he 
Cont r act i ng Of f i cer .   Br i ng sur f aces damaged by f r eeze,  r ai nf al l ,  or  ot her  
weat her  condi t i ons t o a sat i sf act or y condi t i on.

PART 2   PRODUCTS

2. 1   AGGREGATES

Pr ovi de aggr egat es consi st i ng of  c l ean,  sound,  dur abl e par t i c l es of  
nat ur al  gr avel ,  cr ushed gr avel ,  cr ushed st one,  sand,  s l ag,  soi l ,  or  ot her  
appr oved mat er i al s pr ocessed and bl ended or  nat ur al l y combi ned.   Pr ovi de 
aggr egat es f r ee f r om l umps and bal l s of  c l ay,  or gani c mat t er ,  
obj ect i onabl e coat i ngs,  and ot her  f or ei gn mat er i al s.   The Cont r act or  i s 
r esponsi bl e f or  obt ai ni ng mat er i al s t hat  meet  t he speci f i cat i on and can be 
used t o meet  t he gr ade and smoot hness r equi r ement s speci f i ed her ei n af t er  
al l  compact i on and pr oof  r ol l i ng oper at i ons have been compl et ed.  
Aggr egat es shal l  conf or m t o JI S A 5001,  M- 30/ RM- 30.

2. 1. 1   Coar se Aggr egat es

The mat er i al  r et ai ned on t he 5 mm si eve i s known as coar se aggr egat e.   Use 
onl y coar se aggr egat es t hat  ar e r easonabl y uni f or m i n densi t y and 
qual i t y.   Use onl y coar se aggr egat e havi ng a per cent age of  wear  not  
exceedi ng 50 per cent  af t er  500 r evol ut i ons as det er mi ned by JI S A 1121.   
The amount  of  f l at  and/ or  el ongat ed par t i c l es must  not  exceed 20 per cent .   
A f l at  par t i c l e i s one havi ng a r at i o of  wi dt h t o t hi ckness gr eat er  t han 
t hr ee;  an el ongat ed par t i c l e i s one havi ng a r at i o of  l engt h t o wi dt h 
gr eat er  t han t hr ee.   When t he coar se aggr egat e i s suppl i ed f r om mor e t han 
one sour ce,  aggr egat e f r om each sour ce must  meet  t he r equi r ement s set  
f or t h her ei n.

2. 1. 2   Fi ne Aggr egat es

The mat er i al  passi ng t he 5 mm si eve i s known as f i ne aggr egat e.   Fi ne 
aggr egat e consi st s of  scr eeni ngs,  sand,  soi l ,  or  ot her  f i nel y di v i ded 
mi ner al  mat t er  t hat  i s  pr ocessed or  nat ur al l y combi ned wi t h t he coar se 
aggr egat e.

2. 1. 3   Gr adat i on Requi r ement s

Gr adat i on r equi r ement s speci f i ed i n TABLE I  appl y t o t he compl et ed 
aggr egat e sur f ace.   I t  i s  t he r esponsi bi l i t y  of  t he Cont r act or  t o obt ai n 
mat er i al s t hat  wi l l  meet  t he gr adat i on r equi r ement s af t er  mi xi ng,  pl aci ng,  
compact i ng,  and ot her  oper at i ons.   TABLE I  shows per mi ssi bl e gr adi ngs f or  
gr anul ar  mat er i al  used i n aggr egat e sur f ace r oads and ai r f i el ds.   Use 
si eves conf or mi ng t o JI S Z 8801.
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GRADATI ON OF AGGREGATES

Per cent age by Wei ght  Passi ng Squar e- Mesh Si eve

Si eve Desi gnat i on M- 30 /  RM- 30

37. 5 100

31. 5 95- 100

19. 0 60- 90

4. 75 30- 65

2. 36 20- 50

0. 425 10- 30

0. 075 2- 10

2. 2   LI QUI D LI MI T AND PLASTI CI TY I NDEX

The por t i on of  t he compl et ed aggr egat e sur f ace cour se passi ng t he 0. 425 mm 
si eve must  have a maxi mum l i qui d l i mi t  of  35 and a pl ast i c i t y i ndex of  4 
t o 9.

2. 3   TESTS,  I NSPECTI ONS,  AND VERI FI CATI ONS

2. 3. 1   I ni t i al  Test s

Per f or m one of  each of  t he f ol l owi ng t est s,  on t he pr oposed mat er i al  pr i or  
t o commenci ng const r uct i on,  t o demonst r at e t hat  t he pr oposed mat er i al  
meet s al l  speci f i ed r equi r ement s when f ur ni shed.   Compl et e t hi s t est i ng 
f or  each sour ce i f  mat er i al s f r om mor e t han one sour ce ar e pr oposed.

a.   Si eve Anal ysi s.

b.   Li qui d l i mi t  and pl ast i c i t y i ndex.

c.   Moi st ur e- densi t y r el at i onshi p.

d.   Wear .

Submi t  cer t i f i ed copi es of  t est  r esul t s f or  appr oval  not  l ess t han 30 days 
bef or e mat er i al  i s  r equi r ed f or  t he wor k.

2. 3. 2   Appr oval  of  Mat er i al

Tent at i ve appr oval  of  mat er i al  wi l l  be based on i ni t i al  t est  r esul t s.

PART 3   EXECUTI ON

3. 1   STOCKPI LI NG MATERI AL

Pr i or  t o st ockpi l i ng t he mat er i al ,  c l ear  and l evel  t he st or age si t es.   
St ockpi l e al l  mat er i al s,  i ncl udi ng appr oved mat er i al  avai l abl e f r om 
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excavat i on and gr adi ng,  i n t he manner  and at  t he l ocat i ons desi gnat ed.   
St ockpi l e aggr egat es i n such a manner  t hat  wi l l  pr event  segr egat i on.   
St ockpi l e aggr egat es and bi nder s obt ai ned f r om di f f er ent  sour ces 
separ at el y.

3. 2   PREPARATI ON OF UNDERLYI NG COURSE SUBGRADE

Cl ean t he under l y i ng cour se subgr ade and shoul der s of  al l  f or ei gn 
subst ances.   Do not  const r uct  t he sur f ace cour se on under l y i ng cour se 
subgr ade t hat  i s f r ozen mat er i al .   Cor r ect  r ut s or  sof t  y i el di ng spot s i n 
t he under l y i ng cour se subgr ade,  ar eas havi ng i nadequat e compact i on and 
devi at i ons of  t he sur f ace f r om t he r equi r ement s set  f or t h her ei n by 
l ooseni ng and r emovi ng sof t  or  unsat i sf act or y mat er i al  and by addi ng 
appr oved mat er i al ,  r eshapi ng t o l i ne and gr ade and r ecompact i ng t o densi t y 
r equi r ement s speci f i ed i n Sect i on 31 00 00 EARTHWORK Sect i on 32 11 20 BASE 
COURSE FOR RI GI D AND SUBBASES FOR FLEXI BLE PAVI NG.   Do not  al l ow t r af f i c  
or  ot her  oper at i ons t o di st ur b t he compl et ed under l y i ng cour se subgr ade 
and mai nt ai n i n a sat i sf act or y condi t i on unt i l  t he sur f ace cour se i s 
pl aced.

3. 3   GRADE CONTROL

Dur i ng const r uct i on,  mai nt ai n t he l i nes and gr ades i ncl udi ng cr own and 
cr oss s l ope i ndi cat ed f or  t he aggr egat e sur f ace cour se by means of  l i ne 
and gr ade st akes pl aced by t he Cont r act or  i n accor dance wi t h t he SPECI AL 
CONTRACT REQUI REMENTS.

3. 4   MI XI NG AND PLACI NG MATERI ALS

Mi x and pl ace t he mat er i al s t o obt ai n uni f or mi t y of  t he mat er i al  and a 
uni f or m opt i mum wat er  cont ent  f or  compact i on.   Make adj ust ment s i n mi xi ng,  
pl aci ng pr ocedur es,  or  i n equi pment  t o obt ai n t he t r ue gr ades,  t o mi ni mi ze 
segr egat i on and degr adat i on,  t o obt ai n t he desi r ed wat er  cont ent ,  and t o 
ensur e a sat i sf act or y sur f ace cour se.

3. 5   LAYER THI CKNESS

Pl ace t he aggr egat e mat er i al  on t he under l y i ng cour se subgr ade i n l ayer s 
of  uni f or m t hi ckness.   Compact  t he compl et ed aggr egat e sur f ace cour se t o 
t he t hi ckness i ndi cat ed.   No i ndi v i dual  l ayer  may be t hi cker  t han 150 mm 
nor  be t hi nner  t han 75 mm i n compact ed t hi ckness.   Compact  t he aggr egat e 
sur f ace cour se t o a t ot al  t hi ckness t hat  i s wi t hi n 13 mm of  t he t hi ckness 
i ndi cat ed.   Wher e t he measur ed t hi ckness i s mor e t han 13 mm def i c i ent ,  
cor r ect  such ar eas by scar i f y i ng,  addi ng new mat er i al  of  pr oper  gr adat i on,  
r ebl adi ng,  and r ecompact i ng as di r ect ed.   Wher e t he measur ed t hi ckness i s 
mor e t han 13 mm  t hi cker  t han i ndi cat ed,  t he cour se wi l l  be consi der ed as 
conf or mi ng t o t he speci f i ed t hi ckness r equi r ement s.   The aver age j ob 
t hi ckness wi l l  be t he aver age of  al l  t hi ckness measur ement s t aken f or  t he 
j ob and must  be wi t hi n 6 mm  of  t he t hi ckness i ndi cat ed.   Measur e t he 
t ot al  t hi ckness of  t he aggr egat e sur f ace cour se at  i nt er val s of  one 
measur ement  f or  each 500 squar e met er s of  sur f ace cour se.   Measur e t ot al  
t hi ckness usi ng  75 mm di amet er  t est  hol es penet r at i ng t he aggr egat e 
sur f ace cour se.

3. 6   COMPACTI ON

Degr ee of  compact i on i s a per cent age of  t he maxi mum densi t y obt ai ned by 
t he t est  pr ocedur e pr esent ed i n JI S A 1210 abbr evi at ed her ei n as per cent  
l abor at or y maxi mum densi t y.  Compact  each l ayer  of  t he aggr egat e sur f ace 
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cour se wi t h appr oved compact i on equi pment ,  as r equi r ed i n t he f ol l owi ng 
par agr aphs.   Mai nt ai n t he wat er  cont ent  dur i ng t he compact i on pr ocedur e at  
opt i mum or  at  t he per cent age speci f i ed by t he Cont r act i ng Of f i cer .   
Compact  t he mi xt ur e wi t h mechani cal  t amper s i n l ocat i ons not  accessi bl e t o 
r ol l er s.   Cont i nue compact i on unt i l  each l ayer  t hr ough t he f ul l  dept h i s 
compact ed t o at  l east  100 per cent  of  l abor at or y maxi mum densi t y.   Remove 
any mat er i al s t hat  ar e f ound t o be unsat i sf act or y and r epl ace t hem wi t h 
sat i sf act or y mat er i al  or  r ewor k t hem t o pr oduce a sat i sf act or y mat er i al .

3. 7   EDGES OF AGGREGATE SURFACE COURSE

Pl ace appr oved mat er i al  al ong t he edges of  t he aggr egat e sur f ace cour se i n 
such quant i t y as t o compact  t o t he t hi ckness of  t he cour se bei ng 
const r uct ed.   Si mul t aneousl y r ol l  and compact  at  l east  300 mm of  shoul der  
wi dt h wi t h t he r ol l i ng and compact i ng of  each l ayer  of  t he sur f ace cour se 
when t he cour se i s bei ng const r uct ed i n t wo or  mor e l ayer s.

3. 8   SMOOTHNESS TEST

Const r uct  each l ayer  so t hat  t he sur f ace shows no devi at i ons i n excess of  
10 mm when t est ed wi t h a 3 m st r ai ght edge appl i ed bot h par al l el  wi t h and 
at  r i ght  angl es t o t he cent er l i ne of  t he ar ea t o be paved.   Cor r ect  
devi at i ons exceedi ng t hi s amount  by r emovi ng mat er i al ,  r epl aci ng wi t h new 
mat er i al ,  or  r ewor ki ng exi st i ng mat er i al  and compact i ng,  as di r ect ed.

3. 9   FI ELD QUALI TY CONTROL

3. 9. 1   I n- Pl ace Test s

Per f or m each of  t he f ol l owi ng t est s on sampl es t aken f r om t he pl aced and 
compact ed aggr egat e sur f ace cour se.   Take sampl es and t est  at  t he r at es 
i ndi cat ed.

a.   Per f or m densi t y t est s on ever y l i f t  of  mat er i al  pl aced and at  a 
f r equency of  one set  of  t est s f or  ever y 250  squar e met er s,  or  por t i on 
t her eof ,  of  compl et ed ar ea.

b.   Per f or m si eve anal ysi s on ever y l i f t  of  mat er i al  pl aced and at  a 
f r equency of  one si eve anal ysi s f or  ever y 500  squar e met er s,  or  
por t i on t her eof ,  of  mat er i al  pl aced.

c.   Per f or m l i qui d l i mi t  and pl ast i c i t y i ndex t est s at  t he same f r equency 
as t he s i eve anal ysi s.

d.   Measur e t he t hi ckness of  t he aggr egat e sur f ace cour se at  i nt er val s 
pr ovi di ng at  l east  one measur ement  f or  each 500  squar e met er s of  base 
cour se or  par t  t her eof .   Measur e t he t hi ckness usi ng t est  hol es,  at  
l east   75 mm i n di amet er  t hr ough t he aggr egat e sur f ace cour se.

3. 9. 2   Appr oval  of  Mat er i al

Fi nal  appr oval  of  t he mat er i al s wi l l  be based on t est s f or  gr adat i on,  
l i qui d l i mi t ,  and pl ast i c i t y i ndex per f or med on sampl es t aken f r om t he 
compl et ed and f ul l  coompact ed aggr egat e sur f ace cour se.

3. 10   MAI NTENANCE

Mai nt ai n t he aggr egat e sur f ace cour se i n a condi t i on t hat  wi l l  meet  al l  
speci f i cat i on r equi r ement s unt i l  accept ed.
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        - -  End of  Sect i on - -
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SECTI ON 32 16 19

CONCRETE CURBS,  GUTTERS AND SI DEWALKS
05/ 18

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

ASTM I NTERNATI ONAL ( ASTM)

ASTM C309 ( 2011)  St andar d Speci f i cat i on f or  Li qui d 
Membr ane- For mi ng Compounds f or  Cur i ng 
Concr et e

ASTM D1751 ( 2004;  E 2013;  R 2013)  St andar d 
Speci f i cat i on f or  Pr ef or med Expansi on 
Joi nt  Fi l l er  f or  Concr et e Pavi ng and 
St r uct ur al  Const r uct i on ( Nonext r udi ng and 
Resi l i ent  Bi t umi nous Types)

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S A 1101 ( 2014)  Met hod of  Test  f or  Sl ump of  Concr et e

JI S A 1115 ( 2014)  Met hod of  Sampl i ng Fr esh Concr et e

JI S A 1118 ( 2017)  Met hod of  Test  f or  Ai r  Cont ent  of  
Fr esh Concr et e by Vol umet r i c Met hod

JI S A 1128 ( 2014)  Met hod of  Test  f or  Ai r  Cont ent  of  
Fr esh Concr et e by Pr essur e Met hod

JI S A 1132 ( 2014)  Met hod of  Maki ng and Cur i ng 
Concr et e Speci mens

JI S A 5308 ( 2014)  Ready- Mi xed Concr et e

JI S A 5371 ( 2010)  Pr ecast  Unr ei nf or ced Concr et e 
Pr oduct

JI S A 5758 ( 2022)  Seal ant s f or  Seal i ng and Gl azi ng i n 
Bui l di ngs

JI S G 3112 ( 2010)  St eel  Bar s f or  Concr et e 
Rei nf or cement

JI S G 3551 ( 2005)  Wel ded Wi r e Mesh and Rebar  Gr i d

JI S K 6781 ( 1994)  Pol yet hyl ene Fi l ms f or  Agr i cul t ur e
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1. 2   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   Submi t t al s wi t h an " S"  
ar e f or  i ncl usi on i n t he Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o 
Sect i on 01 33 29 SUSTAI NABI LI TY REPORTI NG.   Submi t  t he f ol l owi ng i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 03 Pr oduct  Dat a

Concr et e;  G

SD- 06 Test  Repor t s

Fi el d Qual i t y Cont r ol

1. 3   EQUI PMENT,  TOOLS,  AND MACHI NES

1. 3. 1   Gener al  Requi r ement s

Pl ant ,  equi pment ,  machi nes,  and t ool s used i n t he wor k wi l l  be subj ect  t o 
appr oval  and must  be mai nt ai ned i n a sat i sf act or y wor ki ng condi t i on at  al l  
t i mes.   Use equi pment  capabl e of  pr oduci ng t he r equi r ed pr oduct ,  meet i ng 
gr ade cont r ol s,  t hi ckness cont r ol  and smoot hness r equi r ement s as 
speci f i ed.   Di scont i nue usi ng equi pment  t hat  pr oduces unsat i sf act or y 
r esul t s.   Al l ow t he Cont r act i ng Of f i cer  access at  al l  t i mes t o t he pl ant  
and equi pment  t o ensur e pr oper  oper at i on and compl i ance wi t h 
speci f i cat i ons.

1. 3. 2   Sl i p For m Equi pment

Sl i p f or m paver  or  cur b f or mi ng machi nes,  wi l l  be appr oved based on t r i al  
use on t he j ob and must  be sel f - pr opel l ed,  aut omat i cal l y cont r ol l ed,  
cr awl er  mount ed,  and capabl e of  spr eadi ng,  consol i dat i ng,  and shapi ng t he 
pl ast i c concr et e t o t he desi r ed cr oss sect i on i n one pass.

1. 4   ENVI RONMENTAL REQUI REMENTS

1. 4. 1   Pl aci ng Dur i ng Col d Weat her

Do not  pl ace concr et e when t he ai r  t emper at ur e r eaches 5 degr ees C and i s 
f al l i ng,  or  i s  al r eady bel ow t hat  poi nt .   Pl acement  may begi n when t he ai r  
t emper at ur e r eaches 2 degr ees C and i s r i s i ng,  or  i s al r eady above 5 
degr ees C.   Make pr ovi s i ons t o pr ot ect  t he concr et e f r om f r eezi ng dur i ng 
t he speci f i ed cur i ng per i od.   I f  necessar y t o pl ace concr et e when t he 
t emper at ur e of  t he ai r ,  aggr egat es,  or  wat er  i s bel ow 2 degr ees C,  
pl acement  and pr ot ect i on must  be appr oved i n wr i t i ng.   Appr oval  wi l l  be 
cont i ngent  upon f ul l  conf or mance wi t h t he f ol l owi ng pr ovi s i ons.   Pr epar e 
and pr ot ect  t he under l y i ng mat er i al  so t hat  i t  i s  ent i r el y f r ee of  f r ost  
when t he concr et e i s deposi t ed.   Heat  mi xi ng wat er  and aggr egat es as 
necessar y t o r esul t  i n t he t emper at ur e of  t he i n- pl ace concr et e bei ng 
bet ween 10 and 30 degr ees C.   Met hods and equi pment  f or  heat i ng must  be 
appr oved.   Use onl y aggr egat es t hat  ar e f r ee of  i ce,  snow,  and f r ozen 
l umps bef or e ent er i ng t he mi xer .   Pr ovi de cover i ng or  ot her  means as 
needed t o mai nt ai n t he concr et e at  a t emper at ur e of  at  l east  10 degr ees C 
f or  not  l ess t han 72 hour s af t er  pl aci ng,  and at  a t emper at ur e above 
f r eezi ng f or  t he r emai nder  of  t he cur i ng per i od.
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1. 4. 2   Pl aci ng Dur i ng War m Weat her

The t emper at ur e of  t he concr et e as pl aced must  not  exceed 30 degr ees C 
except  wher e an appr oved r et ar der  i s used.   Cool  t he mi xi ng wat er  and 
aggr egat es as necessar y t o mai nt ai n a sat i sf act or y pl aci ng t emper at ur e.   
The pl aci ng t emper at ur e must  not  exceed 35 degr ees C at  any t i me.

PART 2   PRODUCTS

2. 1   CONCRETE

Pr ovi de concr et e conf or mi ng t o t he appl i cabl e r equi r ement s of  Sect i on 
03 30 00 CAST- I N- PLACE CONCRETE ,  JI S A 5308 except  as ot her wi se 
speci f i ed.   Concr et e must  have a mi ni mum compr essi ve st r engt h of  18 MPa at  
28 days.   Si ze of  aggr egat e must  not  exceed 37. 5 mm.   Submi t  copi es of  
cer t i f i ed del i ver y t i cket s f or  al l  concr et e used i n t he const r uct i on.

2. 1. 1   Ai r  Cont ent

Use concr et e mi xt ur es t hat  have an ai r  cont ent  by vol ume of  concr et e of  5 
t o 7 per cent ,  based on measur ement s made i mmedi at el y af t er  di schar ge f r om 
t he mi xer .

2. 1. 2   Sl ump

Use concr et e wi t h a s l ump of  75 mm  pl us or  mi nus 25 mm f or  hand pl aced 
concr et e or  25 mm pl us or  mi nus 10 mm f or  s l i pf or med concr et e as 
det er mi ned i n accor dance wi t h JI S A 1101.

2. 1. 3   Rei nf or cement  St eel

Use r ei nf or cement  bar s conf or mi ng t o JI S G 3112.   Use wi r e mesh 
r ei nf or cement  conf or mi ng t o JI S G 3551.

2. 2   CONCRETE CURI NG MATERI ALS

2. 2. 1   I mper vi ous Sheet  Mat er i al s

Use i mper vi ous sheet  mat er i al s conf or mi ng t o JI S K 6781,  t ype opt i onal ,  
except  t hat  pol yet hyl ene f i l m,  i f  used,  must  be whi t e opaque.

2. 2. 2   Whi t e Pi gment ed Membr ane- For mi ng Cur i ng Compound

Use whi t e pi gment ed membr ane- f or mi ng cur i ng compound conf or mi ng t o 
ASTM C309,  Type 2.

2. 3   CONCRETE PROTECTI ON MATERI ALS

Use concr et e pr ot ect i on mat er i al s consi st i ng of  a l i nseed oi l  mi xt ur e of  
equal  par t s,  by vol ume,  of  l i nseed oi l  and ei t her  mi ner al  spi r i t s,  
napht ha,  or  t ur pent i ne.   At  t he opt i on of  t he Cont r act or ,  commer ci al l y 
pr epar ed l i nseed oi l  mi xt ur es,  f or mul at ed speci f i cal l y f or  appl i cat i on t o 
concr et e t o pr ovi de pr ot ect i on agai nst  t he act i on of  dei c i ng chemi cal s may 
be used,  except  t hat  emul si f i ed mi xt ur es ar e not  accept abl e.
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2. 4   JOI NT FI LLER STRI PS

2. 4. 1   Expansi on Joi nt  Fi l l er ,  Pr emol ded

Unl ess ot her wi se i ndi cat ed,  use 10 mm t hi ck pr emol ded expansi on j oi nt  
f i l l er  conf or mi ng t o ASTM D1751.

2. 5   JOI NT SEALANTS

Use col d- appl i ed j oi nt  seal ant  conf or mi ng t o JI S A 5758.

2. 6   FORM WORK

Desi gn and const r uct  f or m wor k t o ensur e t hat  t he f i ni shed concr et e wi l l  
conf or m accur at el y t o t he i ndi cat ed di mensi ons,  l i nes,  and el evat i ons,  and 
wi t hi n t he t ol er ances speci f i ed.   Use wood or  st eel  f or ms t hat  ar e 
st r ai ght  and of  suf f i c i ent  st r engt h t o r esi st  spr i ngi ng dur i ng deposi t i ng 
and consol i dat i ng concr et e.

2. 6. 1   Wood For ms

Use f or ms t hat  ar e sur f aced pl ank,  50 mm nomi nal  t hi ckness,  st r ai ght  and 
f r ee f r om war p,  t wi st ,  l oose knot s,  spl i t s or  ot her  def ect s.   Use f or ms 
wi t h a nomi nal  l engt h of  3 m.   Radi us bends may be f or med wi t h 19 mm 
boar ds,  l ami nat ed t o t he r equi r ed t hi ckness.

2. 6. 2   St eel  For ms

Use channel - f or med sect i ons wi t h a f l at  t op sur f ace and wel ded br aces at  
each end and at  not  l ess t han t wo i nt er medi at e poi nt s.   Use f or ms wi t h 
i nt er l ocki ng and sel f - al i gni ng ends.   Pr ovi de f l exi bl e f or ms f or  r adi us 
f or mi ng,  cor ner  f or ms,  f or m spr eader s,  and f i l l er s as needed.   Use f or ms 
wi t h a nomi nal  l engt h of  3 m and t hat  have a mi ni mum of  3 wel ded st ake 
pocket s per  f or m.   Use st ake pi ns consi st i ng of  sol i d st eel  r ods wi t h 
chamf er ed heads and poi nt ed t i ps desi gned f or  use wi t h st eel  f or ms.

2. 6. 3   Si dewal k For ms

Use si dewal k f or ms t hat  ar e of  a hei ght  equal  t o t he f ul l  dept h of  t he 
f i ni shed si dewal k.

2. 6. 4   Cur b and Gut t er  For ms

Use cur b and gut t er  out si de f or ms t hat  have a hei ght  equal  t o t he f ul l  
dept h of  t he cur b or  gut t er .   Use r i gi d f or ms f or  cur b r et ur ns,  except  
t hat  bender s or  t hi n pl ank f or ms may be used f or  cur b or  cur b r et ur ns wi t h 
a r adi us of  3 m or  mor e,  wher e gr ade changes occur  i n t he r et ur n,  or  wher e 
t he cent r al  angl e i s such t hat  a r i gi d f or m wi t h a cent r al  angl e of  90 
degr ees cannot  be used.   Back f or ms f or  cur b r et ur ns may be made of  38 mm 
bender s,  f or  t he f ul l  hei ght  of  t he cur b,  c l eat ed t oget her .   I n l i eu of  
i nsi de f or ms f or  cur bs,  a cur b " mul e"  may be used f or  f or mi ng and 
f i ni shi ng t hi s sur f ace,  pr ovi ded t he r esul t s ar e appr oved.

2. 6. 5   Pr ecast  Concr et e Cur b or  Pr ecast  Concr et e Cur b and Gut t er

Pr ecast  concr et e cur b or  pr ecast  concr et e cur b and gut t er ,  wher e 
i ndi cat ed,  shal l  conf or m t o JI S A 5371.
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PART 3   EXECUTI ON

3. 1   SUBGRADE PREPARATI ON

Const r uct  subgr ade t o t he speci f i ed gr ade and cr oss sect i on pr i or  t o 
concr et e pl acement .

3. 1. 1   Si dewal k Subgr ade

Pl ace and compact  t he subgr ade i n accor dance wi t h Sect i on 31 00 00 
EARTHWORK .   Test  t he subgr ade f or  gr ade and cr oss sect i on wi t h a t empl at e 
ext endi ng t he f ul l  wi dt h of  t he s i dewal k and suppor t ed bet ween si de f or ms.

 3. 1. 2   Cur b and Gut t er  Subgr ade

Pl ace and compact  t he subgr ade i n accor dance wi t h Sect i on 31 00 00 
EARTHWORK Sect i on 32 11 23 AGGREGATE BASE COURSES .   Test  t he subgr ade f or  
gr ade and cr oss sect i on by means of  a t empl at e ext endi ng t he f ul l  wi dt h of  
t he cur b and gut t er .   Use subgr ade mat er i al s equal  i n bear i ng qual i t y t o 
t he subgr ade under  t he adj acent  pavement .

3. 1. 3   Mai nt enance of  Subgr ade

Mai nt ai n subgr ade i n a smoot h,  compact ed condi t i on i n conf or mi t y wi t h t he 
r equi r ed sect i on and est abl i shed gr ade unt i l  t he concr et e i s pl aced.   The 
subgr ade must  be i n a moi st  condi t i on when concr et e i s pl aced.   Pr epar e 
and pr ot ect  subgr ade so t hat  i t  i s  f r ee f r om f r ost  when t he concr et e i s 
deposi t ed.

3. 2   FORM SETTI NG

Set  f or ms t o t he i ndi cat ed al i gnment ,  gr ade and di mensi ons.   Hol d f or ms 
r i gi dl y i n pl ace by a mi ni mum of  3 st akes per  f or m pl aced at  i nt er val s not  
t o exceed 1. 2 m.   Use addi t i onal  st akes and br aces at  cor ner s,  deep 
sect i ons,  and r adi us bends,  as r equi r ed.   Use cl amps,  spr eader s,  and 
br aces wher e r equi r ed t o ensur e r i gi di t y i n t he f or ms.   Remove f or ms i n a 
manner  t hat  wi l l  not  i nj ur e t he concr et e.   Do not  use bar s or  heavy t ool s 
agai nst  t he concr et e when r emovi ng t he f or ms.   Pr ompt l y and sat i sf act or i l y  
r epai r  concr et e f ound t o be def ect i ve af t er  f or m r emoval .   Cl ean f or ms and 
coat  wi t h f or m oi l   each t i me bef or e concr et e i s pl aced.   Wood f or ms may,  
i nst ead,  be t hor oughl y wet t ed wi t h wat er  bef or e concr et e i s pl aced,  except  
t hat  wi t h pr obabl e f r eezi ng t emper at ur es,  oi l i ng i s mandat or y.

3. 2. 1   Si dewal ks

Set  f or ms f or  s i dewal ks wi t h t he upper  edge t r ue t o l i ne and gr ade wi t h an 
al l owabl e t ol er ance of  3 mm i n any 3 m l ong sect i on.   Af t er  f or ms ar e set ,  
gr ade and al i gnment  must  be checked wi t h a 3 m st r ai ght edge.   Si dewal ks 
must  have a t r ansver se sl ope of  20 mm per  met er  Unl ess ot her wi se 
i ndi cat ed,  const r uct  s i dewal ks t hat  ar e l ocat ed adj acent  t o cur bs wi t h t he 
l ow si de adj acent  t o t he cur b.   Do not  r emove si de f or ms l ess t han 12 
hour s af t er  f i ni shi ng has been compl et ed.

 3. 2. 2   Cur bs and Gut t er s

Remove f or ms used al ong t he f r ont  of  t he cur b not  l ess t han 2 hour s nor  
mor e t han 6 hour s af t er  t he concr et e has been pl aced.   Do not  r emove f or ms 
used al ong t he back of  cur b unt i l  t he f ace and t op of  t he cur b have been 
f i ni shed,  as speci f i ed f or  concr et e f i ni shi ng.   Do not  r emove gut t er  f or ms 
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whi l e t he concr et e i s suf f i c i ent l y pl ast i c t o s l ump i n any di r ect i on.

3. 3   SI DEWALK CONCRETE PLACEMENT AND FI NI SHI NG

3. 3. 1   For med Si dewal ks

Pl ace concr et e i n t he f or ms i n one l ayer .   When consol i dat ed and f i ni shed,  
t he s i dewal ks must  be of  t he t hi ckness i ndi cat ed.   Use a st r i ke- of f  gui ded 
by s i de f or ms af t er  concr et e has been pl aced i n t he f or ms t o br i ng t he 
sur f ace t o pr oper  sect i on t o be compact ed.   Consol i dat e concr et e by 
t ampi ng and spadi ng or  wi t h an appr oved vi br at or .  Fi ni sh t he sur f ace t o 
gr ade wi t h a st r i ke of f .

3. 3. 2   Concr et e Fi ni shi ng

Af t er  st r ai ght edgi ng,  when most  of  t he wat er  sheen has di sappear ed,  and 
j ust  bef or e t he concr et e har dens,  f i ni sh t he sur f ace wi t h a wood or  
magnesi um f l oat  or  dar by t o a smoot h and uni f or ml y f i ne gr anul ar  or  sandy 
t ext ur e f r ee of  waves,  i r r egul ar i t i es,  or  t ool  mar ks.   Pr oduce a scor ed 
sur f ace by br oomi ng wi t h a f i ber - br i st l e br ush i n a di r ect i on t r ansver se 
t o t hat  of  t he t r af f i c ,  f ol l owed by edgi ng.

3. 3. 3   Edge and Joi nt  Fi ni shi ng

Fi ni sh al l  s l ab edges,  i ncl udi ng t hose at  f or med j oi nt s,  wi t h an edger  
havi ng a r adi us of  3 mm.   Edge t r ansver se j oi nt s bef or e br oomi ng.   
El i mi nat e t he f l at  sur f ace l ef t  by t he sur f ace f ace of  t he edger  wi t h 
br oomi ng.   Cl ean and sol i dl y f i l l  cor ner s and edges whi ch have cr umbl ed 
and ar eas whi ch l ack suf f i c i ent  mor t ar  f or  pr oper  f i ni shi ng wi t h a 
pr oper l y pr opor t i oned mor t ar  mi xt ur e and t hen f i ni sh.

3. 3. 4   Sur f ace and Thi ckness Tol er ances

Fi ni shed sur f aces must  not  var y mor e t han 8 mm f r om t he t est i ng edge of  a 
3 m st r ai ght edge.   Per mi ssi bl e def i c i ency i n sect i on t hi ckness wi l l  be up 
t o 6 mm.

3. 4   CURB AND GUTTER CONCRETE PLACEMENT AND FI NI SHI NG

3. 4. 1   For med Cur b and Gut t er

Pl ace concr et e t o t he r equi r ed sect i on i n a s i ngl e l i f t .   Consol i dat e 
concr et e usi ng appr oved mechani cal  v i br at or s.   Cur ve shaped gut t er s must  
be f i ni shed wi t h a st andar d cur b " mul e" .

3. 4. 2   Cur b and Gut t er  Fi ni shi ng

Appr oved sl i pf or med cur b and gut t er  machi nes may be used i n l i eu of  hand 
pl acement .

3. 4. 3   Concr et e Fi ni shi ng

Fl oat  and f i ni sh exposed sur f aces wi t h a smoot h wood f l oat  unt i l  t r ue t o 
gr ade and sect i on and uni f or m i n t ext ur e.   Br ush f l oat ed sur f aces wi t h a 
f i ne- hai r  br ush usi ng l ongi t udi nal  st r okes.   Round t he edges of  t he gut t er  
and t op of  t he cur b wi t h an edgi ng t ool  t o a r adi us of  13 mm.   I mmedi at el y 
af t er  r emovi ng t he f r ont  cur b f or m,  r ub t he f ace of  t he cur b wi t h a wood 
or  concr et e r ubbi ng bl ock and wat er  unt i l  bl emi shes,  f or m mar ks,  and t ool  
mar ks have been r emoved.   Br ush t he f r ont  cur b sur f ace,  whi l e st i l l  wet ,  
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i n t he same manner  as t he gut t er  and cur b t op.   Fi ni sh t he t op sur f ace of  
gut t er  and ent r ance t o gr ade wi t h a wood f l oat .

3. 4. 4   Joi nt  Fi ni shi ng

Fi ni sh cur b edges at  f or med j oi nt s as i ndi cat ed.

3. 4. 5   Sur f ace and Thi ckness Tol er ances

Fi ni shed sur f aces must  not  var y mor e t han 6 mm f r om t he t est i ng edge of  a 
3 m st r ai ght edge.   Per mi ssi bl e def i c i ency i n sect i on t hi ckness wi l l  be up 
t o 6 mm.

3. 4. 6   Pr ecast  Concr et e Cur bs or  Pr ecast  Concr et e Cur b and Gut t er

Pr ecast  concr et e cur bs or  pr ecast  concr et e cur bs and gut t er s wher e used 
shal l  be i nst al l ed t o l i ne and gr ade as i ndi cat ed.  Joi nt  wi dt h shal l  be 10 
mm.  Cement  mor t ar  shal l  be pr ovi ded t o set  t he cur bs and f i l l  t he j oi nt s.  
Wher e onl y pr ecast  concr et e cur b i s used,  gut t er  shal l  be const r uct ed wi t h 
cast - i n- pl ace concr et e.  Cur bs and gut t er  shal l  be accompl i shed t o mat ch 
exi st i ng gr ade at  t r ansi t i on poi nt  t o exi st i ng cur bs and gut t er s.  

3. 5   SI DEWALK JOI NTS

Const r uct  s i dewal k j oi nt s t o di v i de t he sur f ace i nt o r ect angul ar  ar eas.   
Space t r ansver se cont r act i on j oi nt s at  a di st ance equal  t o t he s i dewal k 
wi dt h or  not  t o exceed 1. 25 t i mes t he wi dt h,  whi chever  i s l ess,  and 
cont i nuous acr oss t he sl ab.   Const r uct  l ongi t udi nal  cont r act i on j oi nt s 
al ong t he cent er l i ne of  al l  s i dewal ks 3 m or  mor e i n wi dt h.   Const r uct  
t r ansver se expansi on j oi nt s at  s i dewal k r et ur ns and opposi t e expansi on 
j oi nt s i n adj oi ni ng cur bs.   Wher e t he si dewal k i s not  i n cont act  wi t h t he 
cur b,  i nst al l  t r ansver se expansi on j oi nt s as i ndi cat ed.   For m expansi on 
j oi nt s ar ound st r uct ur es and f eat ur es whi ch pr oj ect  t hr ough or  i nt o t he 
s i dewal k pavement ,  usi ng j oi nt  f i l l er  of  t he t ype,  t hi ckness,  and wi dt h 
i ndi cat ed.   Expansi on j oi nt s ar e not  r equi r ed bet ween si dewal ks and cur b 
t hat  abut  t he s i dewal k l ongi t udi nal l y.

3. 5. 1   Si dewal k Cont r act i on Joi nt s

For m cont r act i on j oi nt s i n t he f r esh concr et e by cut t i ng a gr oove i n t he 
t op por t i on of  t he s l ab t o a dept h of  at  l east  one- f our t h of  t he s i dewal k 
s l ab t hi ckness.   Unl ess ot her wi se appr oved or  i ndi cat ed,  ei t her  use a 
j oi nt er  t o cut  t he gr oove or  saw a gr oove i n t he har dened concr et e wi t h a 
power - dr i ven saw.   Const r uct  sawed j oi nt s by sawi ng a gr oove i n t he 
concr et e wi t h a 3 mm bl ade.   Pr ovi de an ampl e suppl y of  saw bl ades on t he 
j obsi t e bef or e concr et e pl acement  i s st ar t ed.   Pr ovi de at  l east  one 
st andby sawi ng uni t  i n good wor ki ng or der  at  t he j obsi t e at  al l  t i mes 
dur i ng t he sawi ng oper at i ons.

3. 5. 2   Si dewal k Expansi on Joi nt s

For m expansi on j oi nt s usi ng  10 mm j oi nt  f i l l er  st r i ps.   Joi nt  f i l l er  i n 
expansi on j oi nt s sur r oundi ng st r uct ur es and f eat ur es wi t hi n t he s i dewal k 
may consi st  of  pr ef or med f i l l er  mat er i al  conf or mi ng t o ASTM D1751.   Hol d 
j oi nt  f i l l er  i n pl ace wi t h st eel  pi ns or  ot her  devi ces t o pr event  war pi ng 
of  t he f i l l er  dur i ng f l oat i ng and f i ni shi ng.   I mmedi at el y af t er  f i ni shi ng 
oper at i ons ar e compl et ed,  r ound j oi nt  edges usi ng an edgi ng t ool  havi ng a 
r adi us of  3 mm.   Remove any concr et e over  t he j oi nt  f i l l er .   At  t he end of  
t he cur i ng per i od,  c l ean t he t op of  expansi on j oi nt s and f i l l  wi t h 
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col d- appl i ed j oi nt  seal ant .   Use j oi nt  seal ant  t hat  i s  gr ay or  st one i n 
col or .   Thor oughl y c l ean t he j oi nt  openi ng bef or e t he seal i ng mat er i al  i s  
pl aced.   Do not  spi l l  seal i ng mat er i al  on exposed sur f aces of  t he 
concr et e.   Appl y j oi nt  seal i ng mat er i al  onl y when t he concr et e at  t he 
j oi nt  i s  sur f ace dr y and at mospher i c and concr et e t emper at ur es ar e above 
10 degr ees C.   I mmedi at el y r emove any excess mat er i al  on exposed sur f aces 
of  t he concr et e and cl ean t he concr et e sur f aces.

3. 5. 3   Rei nf or cement  St eel  Pl acement

Accur at el y and secur el y f ast en r ei nf or cement  st eel  i n pl ace wi t h sui t abl e 
suppor t s and t i es bef or e t he concr et e i s pl aced.

3. 6   CURB AND GUTTER JOI NTS

Const r uct  cur b and gut t er  j oi nt s at  r i ght  angl es t o t he l i ne of  cur b and 
gut t er .

3. 6. 1   Expansi on Joi nt s

For m expansi on j oi nt s by means of  pr ef or med expansi on j oi nt  f i l l er  
mat er i al  cut  and shaped t o t he cr oss sect i on of  cur b and gut t er .   
Const r uct  expansi on j oi nt s i n cur b and gut t er  di r ect l y opposi t e expansi on 
j oi nt s of  abut t i ng por t l and cement  concr et e pavement  usi ng t he same t ype 
and t hi ckness of  j oi nt s as j oi nt s i n t he pavement .   Wher e cur b and gut t er  
do not  abut  por t l and cement  concr et e pavement ,  pr ovi de expansi on j oi nt s at  
l east  10 mm i n wi dt h at  i nt er val s not  l ess t han 10 met er s nor  gr eat er  t han 
36 met er s.   Seal  expansi on j oi nt s i mmedi at el y f ol l owi ng cur i ng of  t he 
concr et e or  as soon t her eaf t er  as weat her  condi t i ons per mi t .   Seal  
expansi on j oi nt s and t he t op 25 mm dept h of  cur b and gut t er  
cont r act i on- j oi nt s wi t h j oi nt  seal ant .   Thor oughl y c l ean t he j oi nt  openi ng 
bef or e t he seal i ng mat er i al  i s  pl aced.   Do not  spi l l  seal i ng mat er i al  on 
exposed sur f aces of  t he concr et e.   Concr et e at  t he j oi nt  must  be sur f ace 
dr y and at mospher i c and concr et e t emper at ur es must  be above 10 degr ees C 
at  t he t i me of  appl i cat i on of  j oi nt  seal i ng mat er i al .   I mmedi at el y r emove 
excess mat er i al  on exposed sur f aces of  t he concr et e and cl ean concr et e 
sur f aces.  Pr ecast  concr et e cur bs wi l l  not  r equi r e expansi on j oi nt s.

3. 7   CURI NG AND PROTECTI ON

3. 7. 1   Gener al  Requi r ement s

Pr ot ect  concr et e agai nst  l oss of  moi st ur e and r api d t emper at ur e changes 
f or  at  l east  7 days f r om t he begi nni ng of  t he cur i ng oper at i on.   Pr ot ect  
unhar dened concr et e f r om r ai n and f l owi ng wat er .   Al l  equi pment  needed f or  
adequat e cur i ng and pr ot ect i on of  t he concr et e must  be on hand and r eady 
f or  use bef or e act ual  concr et e pl acement  begi ns.   Pr ot ect  concr et e as 
necessar y t o pr event  cr acki ng of  t he pavement  due t o t emper at ur e changes 
dur i ng t he cur i ng per i od.

3. 7. 1. 1   Mat  Met hod

Cover  t he ent i r e exposed sur f ace wi t h t wo or  mor e l ayer s of  bur l ap.   
Over l ap mat s at  l east  150 mm.   Thor oughl y wet  t he mat  wi t h wat er  pr i or  t o 
pl aci ng on concr et e sur f ace and keep t he mat  cont i nuousl y i n a sat ur at ed 
condi t i on and i n i nt i mat e cont act  wi t h concr et e f or  not  l ess t han 7 days.
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3. 7. 1. 2   I mper vi ous Sheet i ng Met hod

Wet  t he ent i r e exposed sur f ace wi t h a f i ne spr ay of  wat er  and t hen cover  
wi t h i mper vi ous sheet i ng mat er i al .   Lay sheet s di r ect l y on t he concr et e 
sur f ace wi t h t he l i ght - col or ed si de up and over l apped 300 mm when a 
cont i nuous sheet  i s not  used.   Use sheet i ng t hat  i s not  l ess t han 450 mm 
wi der  t han t he concr et e sur f ace t o be cur ed.   Secur e sheet i ng usi ng heavy 
wood pl anks or  a bank of  moi st  ear t h pl aced al ong edges and l aps i n t he 
sheet s.   Sat i sf act or i l y  r epai r  or  r epl ace sheet s t hat  ar e t or n or  
ot her wi se damaged dur i ng cur i ng.   Sheet i ng must  r emai n on t he concr et e 
sur f ace t o be cur ed f or  not  l ess t han 7 days.

3. 7. 1. 3   Membr ane Cur i ng Met hod

Appl y a uni f or m coat i ng of  whi t e- pi gment ed membr ane- cur i ng compound t o t he 
ent i r e exposed sur f ace of  t he concr et e as soon af t er  f i ni shi ng as t he f r ee 
wat er  has di sappear ed f r om t he f i ni shed sur f ace.   Coat  f or med sur f aces 
i mmedi at el y af t er  t he f or ms ar e r emoved and i n no case l onger  t han 1 hour  
af t er  t he r emoval  of  f or ms.   Do not  al l ow concr et e sur f ace t o dr y bef or e 
appl i cat i on of  t he membr ane.   I f  dr y i ng has occur r ed,  moi st en t he sur f ace 
of  t he concr et e wi t h a f i ne spr ay of  wat er  and appl y t he cur i ng compound 
as soon as t he f r ee wat er  di sappear s.   Appl y cur i ng compound i n t wo coat s 
by hand- oper at ed pr essur e spr ayer s at  a cover age of  appr oxi mat el y 5 squar e 
met er s/ L f or  t he t ot al  of  bot h coat s.   Appl y t he second coat  i n a 
di r ect i on appr oxi mat el y at  r i ght  angl es t o t he di r ect i on of  appl i cat i on of  
t he f i r st  coat .   The compound must  f or m a uni f or m,  cont i nuous,  coher ent  
f i l m t hat  wi l l  not  check,  cr ack,  or  peel  and must  be f r ee f r om pi nhol es or  
ot her  i mper f ect i ons.   I f  pi nhol es,  abr asi on,  or  ot her  di scont i nui t i es 
exi st ,  appl y an addi t i onal  coat  t o t he af f ect ed ar eas wi t hi n 30 mi nut es.   
Respr ay concr et e sur f aces t hat  ar e subj ect ed t o heavy r ai nf al l  wi t hi n 3 
hour s af t er  t he cur i ng compound has been appl i ed by t he met hod and at  t he 
cover age speci f i ed above.   Respr ay ar eas wher e t he cur i ng compound i s 
damaged by subsequent  const r uct i on oper at i ons wi t hi n t he cur i ng per i od.   
Take pr ecaut i ons necessar y t o ensur e t hat  t he concr et e i s pr oper l y cur ed 
at  sawed j oi nt s,  and t hat  no cur i ng compound ent er s t he j oi nt s.   Ti ght l y 
seal  t he t op of  t he j oi nt  openi ng and t he j oi nt  gr oove at  exposed edges 
bef or e t he concr et e i n t he r egi on of  t he j oi nt  i s  r espr ayed wi t h cur i ng 
compound.   Use a met hod used f or  seal i ng t he j oi nt  gr oove t hat  pr event s 
l oss of  moi st ur e f r om t he j oi nt  dur i ng t he ent i r e speci f i ed cur i ng 
per i od.   Pr ovi de appr oved st andby f aci l i t i es f or  cur i ng concr et e pavement  
at  a l ocat i on accessi bl e t o t he j obsi t e f or  use i n t he event  of  mechani cal  
f ai l ur e of  t he spr ayi ng equi pment  or  ot her  condi t i ons t hat  mi ght  pr event  
cor r ect  appl i cat i on of  t he membr ane- cur i ng compound at  t he pr oper  t i me.   
Adequat el y pr ot ect  concr et e sur f aces t o whi ch membr ane- cur i ng compounds 
have been appl i ed dur i ng t he ent i r e cur i ng per i od f r om pedest r i an and 
vehi cul ar  t r af f i c ,  except  as r equi r ed f or  j oi nt - sawi ng oper at i ons and 
sur f ace t est s,  and f r om ot her  possi bl e damage t o t he cont i nui t y of  t he 
membr ane.

3. 7. 2   Backf i l l i ng

Af t er  cur i ng,  r emove debr i s and backf i l l ,  gr ade,  and compact  t he ar ea 
adj oi ni ng t he concr et e t o conf or m t o t he sur r oundi ng ar ea i n accor dance 
wi t h l i nes and gr ades i ndi cat ed.

3. 7. 3   Pr ot ect i on

Pr ot ect  compl et ed concr et e f r om damage unt i l  accept ed.   Repai r  damaged 
concr et e and cl ean concr et e di scol or ed dur i ng const r uct i on.   Remove and 
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r econst r uct  concr et e t hat  i s  damaged f or  t he ent i r e l engt h bet ween 
r egul ar l y schedul ed j oi nt s.   Ref i ni shi ng t he damaged por t i on wi l l  not  be 
accept abl e.   Di spose of  r emoved mat er i al  as di r ect ed.

3. 7. 4   Pr ot ect i ve Coat i ng

Appl y a pr ot ect i ve coat i ng of  l i nseed oi l  mi xt ur e t o t he exposed- t o- vi ew 
concr et e sur f ace af t er  t he cur i ng per i od,  i f  concr et e wi l l  be exposed t o 
de- i c i ng chemi cal s wi t hi n 6 weeks af t er  pl acement .   Moi st  cur e concr et e t o 
r ecei ve a pr ot ect i ve coat i ng.

3. 7. 4. 1   Appl i cat i on

Compl et e cur i ng and backf i l l i ng oper at i on pr i or  t o appl y i ng t wo coat s of  
pr ot ect i ve coat i ng.   Concr et e must  be sur f ace dr y and cl ean bef or e each 
appl i cat i on.   Spr ay appl y at  a r at e of  not  mor e t han 11 squar e met er s/ L 
f or  f i r st  appl i cat i on and not  mor e t han 15. 5 squar e met er s/ L f or  second 
appl i cat i on,  except  t hat  t he number  of  appl i cat i ons and cover age f or  each 
appl i cat i on f or  commer ci al l y pr epar ed mi xt ur e must  be i n accor dance wi t h 
t he manuf act ur er ' s i nst r uct i ons.   Pr ot ect  coat ed sur f aces f r om vehi cul ar  
and pedest r i an t r af f i c  unt i l  dr y.

3. 7. 4. 2   Pr ecaut i ons

Do not  heat  pr ot ect i ve coat i ng by di r ect  appl i cat i on of  f l ame or  
el ect r i cal  heat er s and pr ot ect  t he coat i ng f r om exposur e t o open f l ame,  
spar ks,  and f i r e adj acent  t o open cont ai ner s or  appl i cat or s.   Do not  appl y 
mat er i al  at  ambi ent  or  mat er i al  t emper at ur es l ower  t han 10 degr ees C.

3. 8   FI ELD QUALI TY CONTROL

Submi t  copi es of  al l  t est  r epor t s wi t hi n 24 hour s of  compl et i on of  t he 
t est .

3. 8. 1   Gener al  Requi r ement s

Per f or m t he i nspect i on and t est s descr i bed and meet  t he speci f i ed 
r equi r ement s f or  i nspect i on det ai l s and f r equency of  t est i ng.   Based upon 
t he r esul t s of  t hese i nspect i ons and t est s,  t ake t he act i on and submi t  
r epor t s as r equi r ed bel ow,  and addi t i onal  t est s t o ensur e t hat  t he 
r equi r ement s of  t hese speci f i cat i ons ar e met .

3. 8. 2   Concr et e Test i ng

3. 8. 2. 1   St r engt h Test i ng

Take concr et e sampl es i n accor dance wi t h JI S A 1115 not  l ess t han once a 
day nor  l ess t han once f or  ever y 190 cubi c met er s of  concr et e pl aced.   
Mol d cyl i nder s i n accor dance wi t h JI S A 1132 f or  st r engt h t est i ng by an 
appr oved l abor at or y.   Each st r engt h t est  r esul t  must  be t he aver age of  2 
t est  cyl i nder s f r om t he same concr et e sampl e t est ed at  28 days,  unl ess 
ot her wi se speci f i ed or  appr oved.   Concr et e speci f i ed on t he basi s of  
compr essi ve st r engt h wi l l  be consi der ed sat i sf act or y i f  t he aver ages of  
al l  set s of  t hr ee consecut i ve st r engt h t est  r esul t s equal  or  exceed t he 
speci f i ed st r engt h,  and no i ndi v i dual  st r engt h t est  r esul t  f al l s  bel ow t he 
speci f i ed st r engt h by mor e t han 4 MPa.
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3. 8. 2. 2   Ai r  Cont ent

Det er mi ne ai r  cont ent  i n accor dance wi t h JI S A 1118,  or  JI S A 1128.   Use 
JI S A 1128 wi t h concr et es and mor t ar s made wi t h r el at i vel y dense nat ur al  
aggr egat es.   Make t wo t est s f or  ai r  cont ent  on r andoml y sel ect ed bat ches 
of  each cl ass of  concr et e pl aced dur i ng each shi f t .   Make addi t i onal  t est s 
when excessi ve var i at i on i n concr et e wor kabi l i t y  i s  r epor t ed by t he 
pl aci ng f or eman or  t he Gover nment  i nspect or .   Not i f y t he pl aci ng f or man i f  
r esul t s ar e out  of  t ol er ance.  The pl aci ng f or eman must  t ake appr opr i at e 
act i on t o have t he ai r  cont ent  cor r ect ed at  t he pl ant .   Addi t i onal  t est s 
f or  ai r  cont ent  wi l l  be per f or med on each t r uckl oad of  mat er i al  unt i l  such 
t i me as t he ai r  cont ent  i s wi t hi n t he t ol er ance speci f i ed.

3. 8. 2. 3   Sl ump Test

Per f or m t wo sl ump t est s on r andoml y sel ect ed bat ches of  each cl ass of  
concr et e f or  ever y 190 cubi c met er s,  or  f r act i on t her eof ,  of  concr et e 
pl aced dur i ng each shi f t .   Per f or m addi t i onal  t est s when excessi ve 
var i at i on i n t he wor kabi l i t y  of  t he concr et e i s not ed or  when excessi ve 
cr umbl i ng or  s l umpi ng i s not ed al ong t he edges of  s l i p- f or med concr et e.

3. 8. 3   Thi ckness Eval uat i on

Det er mi ne t he ant i c i pat ed t hi ckness of  t he concr et e pr i or  t o pl acement  by 
passi ng a t empl at e t hr ough t he f or med sect i on or  by measur i ng t he dept h of  
openi ng of  t he ext r usi on t empl at e of  t he cur b f or mi ng machi ne.   I f  a s l i p 
f or m paver  i s used f or  s i dewal k pl acement ,  const r uct  t he subgr ade t r ue t o 
gr ade pr i or  t o concr et e pl acement .   The t hi ckness wi l l  be det er mi ned by 
measur i ng each edge of  t he compl et ed sl ab.

3. 8. 4   Sur f ace Eval uat i on

Pr ovi de f i ni shed sur f aces f or  each cat egor y of  t he compl et ed wor k t hat  ar e 
uni f or m i n col or  and f r ee of  bl emi shes and f or m or  t ool  mar ks.

3. 9   SURFACE DEFI CI ENCI ES AND CORRECTI ONS

3. 9. 1   Thi ckness Def i c i ency

When measur ement s i ndi cat e t hat  t he compl et ed concr et e sect i on i s 
def i c i ent  i n t hi ckness by mor e t han 6 mm t he def i c i ent  sect i on wi l l  be 
r emoved,  bet ween r egul ar l y schedul ed j oi nt s,  and r epl aced.

3. 9. 2   Hi gh Ar eas

I n ar eas not  meet i ng sur f ace smoot hness and pl an gr ade r equi r ement s,  
r educe hi gh ar eas ei t her  by r ubbi ng t he f r eshl y f i ni shed concr et e wi t h 
car bor undum br i ck and wat er  when t he concr et e i s l ess t han 36 hour s ol d or  
by gr i ndi ng t he har dened concr et e wi t h an appr oved sur f ace gr i ndi ng 
machi ne af t er  t he concr et e i s 36 hour s ol d or  mor e.   The ar ea cor r ect ed by 
gr i ndi ng t he sur f ace of  t he har dened concr et e must  not  exceed 5 per cent  of  
t he ar ea of  any i nt egr al  s l ab,  and t he dept h of  gr i ndi ng must  not  exceed 6 
mm.   Remove and r epl ace pavement  ar eas r equi r i ng gr ade or  sur f ace 
smoot hness cor r ect i ons i n excess of  t he l i mi t s speci f i ed.

3. 9. 3   Appear ance

Exposed sur f aces of  t he f i ni shed wor k wi l l  be i nspect ed by t he Cont r act i ng 
Of f i cer  and def i c i enci es i n appear ance wi l l  be i dent i f i ed.   Remove and 
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r epl ace ar eas whi ch exhi bi t  excessi ve cr acki ng,  di scol or at i on,  f or m mar ks,  
or  t ool  mar ks or  whi ch ar e ot her wi se i nconsi st ent  wi t h t he over al l  
appear ances of  t he wor k.

         - -  End of  Sect i on - -
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SECTI ON 32 31 13

CHAI N LI NK FENCES AND GATES
11/ 16

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S A 5308 ( 2014)  Ready- Mi xed Concr et e

JI S A 5540 ( 2008)  Tur nbuckl e f or  Bui l di ng

JI S B 1180 ( 2014)  Hexagon Head Bol t s and Hexagon 
Scr ews

JI S B 1181 ( 2014)  Hexagon Nut s and Hexagon Thi n Nut s

JI S B 1256 ( 2008)  Pl ai n Washer s

JI S G 3101 ( 2020)  Rol l ed St eel s f or  Gener al  St r uct ur e

JI S G 3444 ( 2021)  Car bon St eel  Tubes f or  Gener al  
St r uct ur e

JI S G 3532 ( 2011)  Low Car bon St eel  Wi r es

JI S G 3533 ( 2008)  Bar bed Wi r es

JI S G 3552 ( 2011)  Chai n Li nk Wi r e Net t i ng

JI S H 8641 ( 2021)  Hot  Di p Gal vani zed Coat i ngs

1. 2   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   Submi t t al s wi t h an " S"  
ar e f or  i ncl usi on i n t he Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o 
Sect i on 01 33 29 SUSTAI NABI LI TY REPORTI NG.   Submi t  t he f ol l owi ng i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Fence Assembl y;  G

Locat i on of  Gat e,  Cor ner ,  End,  and Pul l  Post s;  G

Gat e Assembl y;  G

Gat e Har dwar e and Accessor i es;  G
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Er ect i on/ I nst al l at i on Dr awi ngs;  G

SD- 03 Pr oduct  Dat a

Fence Assembl y;  G

Gat e Assembl y;  G

Gat e Har dwar e and Accessor i es;  G

Zi nc Coat i ng;  G

PVC Coat i ng;  G

Fabr i c;  G

St r et cher  Bar s;  G

Bar bed Wi r e;  G

Pr ecast  Concr et e Post s;  G

Padl ocks;  G

Tur nbuckl es;  G

Tr uss Rod;  G

Tensi on Wi r es;  G

Wi r e Ti es;  G

Concr et e;  G

SD- 07 Cer t i f i cat es

Cer t i f i cat es of  Compl i ance

SD- 08 Manuf act ur er ' s I nst r uct i ons

Fence Assembl y

Gat e Assembl y

Har dwar e Assembl y

Accessor i es

SD- 11 Cl oseout  Submi t t al s

Recycl ed Mat er i al  Cont ent

1. 3   QUALI TY CONTROL

1. 3. 1   Cer t i f i cat es of  Compl i ance

Submi t  cer t i f i cat es of  compl i ance i n accor dance wi t h t he appl i cabl e 
r ef er ence st andar ds and descr i pt i ons of  t hi s sect i on f or  t he f ol l owi ng:
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a.   Zi nc coat i ng

b.   PVC coat i ng

c.   Fabr i c

d.   St r et cher  bar s

e.   Gat e har dwar e and accessor i es

f .   Concr et e

1. 4   DELI VERY,  STORAGE,  AND HANDLI NG

Del i ver  mat er i al s t o s i t e i n an undamaged condi t i on.   St or e mat er i al s of f  
t he gr ound t o pr ovi de pr ot ect i on agai nst  oxi dat i on caused by gr ound 
cont act .

PART 2   PRODUCTS

2. 1   SYSTEM DESCRI PTI ON

Pr ovi de f enci ng and gat e mat er i al s,  as speci f i ed.
Submi t  r epor t s of  l i s t i ng chai n- l i nk f enci ng and accessor i es r egar di ng 
wei ght  i n gr ams f or  z i nc coat i ng,  t hi ckness of  PVC coat i ng.

Submi t  manuf act ur er ' s cat al og dat a f or  compl et e f ence assembl y,  gat e 
assembl y,  har dwar e assembl y and accessor i es.  Pr ovi de chai n l i nk f ence on 
concr et e post s f or  Oki nawa Ar ea and chai n l i nk f ence on pi pe post s f or  al l  
ot her  r egi ons i n Japan.

2. 2   COMPONENTS FOR CHAI N LI NK FENCE AND GATE

2. 2. 1   Fabr i c

Fabr i c f or  f ence and gat es shal l  be gal vani zed st eel  chai n l i nk wi r e 
net t i ng conf or mi ng t o JI S G 3552 No.  8,  50 mm st andar d wi r e mesh.

2. 2. 2   Post s ,  Rai l s and Br aces

2. 2. 2. 1   Fence Post s f or  Oki nawa Ar ea

Shal l  be t he commer ci al  pr ecast  concr et e post s of  t he t ype and si ze as 
i ndi cat ed.

2. 2. 2. 2   Fence Post s f or  Ot her  Regi ons i n Japan

Shal l  be car bon st eel  pi pe conf or mi ng t o JI S G 3444,  s i ze and t hi ckness as 
i ndi cat ed,  and gal vani zed.

2. 2. 2. 3   Fence Rai l s and Br aces,  and Pi pe Connect or s

Shal l  be car bon st eel  pi pe conf or mi ng t o JI S G 3444,  s i ze and t hi ckness as 
i ndi cat ed,  and gal vani zed.

2. 2. 3   St r uct ur al  St eel  Bar s,  Pl at es and Shapes

Shal l  be JI S G 3101,  SS 400,  gal vani zed.
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2. 2. 4   Bar bed Wi r e

Shal l  be JI S G 3533,  #12- gage,  t wo- wi r e st r and,  a pi t ch of  102 mm,  
4- poi nt ed bar bs and 2 t o 7 t wi st s.

2. 2. 5   Fast eni ng Accessor i es

Shal l  be gal vani zed st eel  and shal l  be manuf act ur er ' s st andar d pr oduct .

2. 2. 6   St r et cher  Bar s

Pr ovi de bar s t hat  have one- pi ece l engt hs equal  t o t he f ul l  hei ght  of  t he 
f abr i c wi t h a mi ni mum cr oss sect i on of  5 by 20 mi l l i met er  or  of  s i ze as 
r ecommended by t he f ence manuf act ur er  and conf or mi ng t o JI S G 3101.

2. 2. 7   St r et cher  Bar  Bands

Pr ovi de bar  bands f or  secur i ng st r et cher  bar s t o post s t hat  ar e st eel ,  
wr ought  i r on,  or  mal l eabl e i r on spaced not  over  381 mi l l i met er  on cent er  
or  of  s i ze as r ecommended by t he f ence manuf act ur er .   Bands may al so be 
used i n conj unct i on wi t h speci al  f i t t i ngs f or  secur i ng r ai l s t o post s.   
Pr ovi de bands wi t h pr oj ect i ng edges chamf er ed or  eased.

2. 2. 8   Post  Tops

Pr ovi de t ops t hat  ar e st eel ,  wr ought  i r on,  or  mal l eabl e i r on desi gned as a 
weat her t i ght  c l osur e cap.   Pr ovi de one cap f or  each post ,  unl ess equal  
pr ot ect i on i s pr ovi ded by a combi nat i on post - cap and wi r e suppor t i ng ar m.   
Pr ovi de caps wi t h an openi ng t o per mi t  t hr ough passage of  t he t op r ai l .

2. 2. 9   Gat e Post s

Shal l  be car bon st eel  pi pe conf or mi ng t o JI S G 3444,  s i ze and t hi ckness as 
i ndi cat ed,  and gal vani zed.

2. 2. 10   Gat es

2. 2. 10. 1   Gat e Assembl y

Shape and si ze of  t he gat e f r ame shal l  be as i ndi cat ed.  Fr ami ng and 
br aci ng member s shal l  be of  st eel  pi pe speci f i ed her ei n.

2. 2. 10. 2   Gat e Leaves

For  gat e l eaves,  mor e t han 2. 44 m wi de,  pr ovi de i nt er medi at e member s as 
necessar y t o pr ovi de r i gi d const r uct i on,  f r ee f r om sag or  t wi st .  Gat e 
l eaves l ess t han 2. 44 m wi de shal l  have t r uss r ods or  i nt er medi at e br aces.  
Pr ovi de i nt er medi at e br aces on al l  gat e f r ames wi t h an el ect r o- mechani cal  
l ock.  At t ach f abr i c t o t he gat e f r ame by met hod st andar d wi t h t he 
manuf act ur er  except  t hat  wel di ng wi l l  not  be per mi t t ed.

2. 2. 10. 3   Gat e Har dwar e And Accessor i es

Submi t  manuf act ur er ' s cat al og dat a.  Fur ni sh and i nst al l  l at ches,  hi nges,  
st ops,  keeper s,  r ol l er s,  and ot her  har dwar e i t ems as r equi r ed f or  t he 
oper at i on of  t he gat e and shal l  be z i nc- coat ed st eel  havi ng wei ght  of  
z i nc- coat i ng not  l ess t han HDZ 40B,  JI S H 8641.  Gat e l at ches shal l  be f or k 
or  pl unger  bar  t ype.  Ar r ange l at ches f or  padl ocki ng so t hat  t he padl ock 
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wi l l  be accessi bl e f r om bot h s i des of  t he gat e.  Pr ovi de st ops f or  hol di ng 
t he gat es i n t he open posi t i on.  For  hi gh secur i t y appl i cat i ons,  each end 
member  of  gat e f r ames shal l  be ext ended suf f i c i ent l y above t he t op member  
t o car r y t hr ee st r ands of  bar bed wi r e i n hor i zont al  al i gnment  wi t h bar bed 
wi r e st r ands on t he f ence.

2. 2. 10. 4   Tur nbuckl es f or  Gat es

JI S A 5540,  gal vani zed,  s i ze as i ndi cat ed.

2. 2. 10. 5   Tr uss Rod

Shal l  be JI S G 3101,  10 mm di amet er ,  wel ded t o f ence post  wher e i ndi cat ed.

2. 2. 10. 6   Tensi on Wi r es

Pr ovi de gal vani zed,  coi l ed spr i ng wi r e conf or mi ng t o JI S G 3532 SWM- G3.  
Pr ovi de Zi nc coat i ng t hat  wei ghs not  l ess t han 370 gr am per  squar e met er .  

2. 2. 11   Wi r e Ti es

Pr ovi de 2. 3 mi l l i met er  gal vani zed st eel  wi r e conf or mi ng t o JI S G 3532 f or  
t y i ng f abr i c t o l i ne post s, spaced 300 mi l l i met er  on cent er .   For  t y i ng 
f abr i c t o r ai l s and br aces,  space wi r e t i es  600 mi l l i met er  on cent er .   
For  t y i ng f abr i c t o t ensi on wi r e,  space 2. 7 mi l l i met er  hog r i ngs 600 
mi l l i met er  on cent er .

Manuf act ur er ' s st andar d pr ocedur e wi l l  be accept ed i f  of  equal  st r engt h 
and dur abi l i t y .

Pr ovi de wi r e t i es const r uct ed of  t he same mat er i al  as t he f enci ng f abr i c.   
Pr ovi de accessor i es wi t h pol yvi nyl  ( PVC)  coat i ngs when PVC- coat ed f ence 
f abr i c i s r equi r ed.

2. 2. 12   Bol t s,  Nut s and Washer s

St eel  conf or mi ng t o JI S B 1180,  JI S B 1181,  JI S B 1256 r espect i vel y.

2. 2. 13   Padl ocks

Pr ovi de padl ocks wi t h keys and chai n i n conf or mance wi t h t he appr opr i at e 
speci f i cat i on of  t he i nst al l at i on agency havi ng j ur i sdi ct i on.  

2. 3   OTHER MATERI ALS

2. 3. 1   Zi nc Coat i ng

Hot  di p gal vani zat i on shal l  be i n conf or mance wi t h JI S H 8641.

2. 3. 2   Cast - i n- Pl ace Concr et e f or  Fence and Gat e Post s

Shal l  be of  s i ze as i ndi cat ed.  Concr et e i n conf or mance wi t h JI S A 5308 and 
shal l  be a mi ni mum compr essi ve st r engt h of  18 MPa at  28 days.

2. 3. 3   Gr out

Pr ovi de gr out  of  pr opor t i ons one par t  por t l and cement  t o t hr ee par t s 
c l ean,  wel l - gr aded sand and a mi ni mum amount  of  wat er  t o pr oduce a 
wor kabl e mi x.
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2. 4   GROUNDI NG

Gr ound t he chai n l i nk f ence and gat es as i ndi cat ed on dr awi ngs.

PART 3   EXECUTI ON

Submi t  manuf act ur er ' s er ect i on/ i nst al l at i on dr awi ngs and i nst r uct i ons t hat  
det ai l  pr oper  assembl y and mat er i al s i n t he desi gn f or  f ence,  gat e,  
har dwar e and accessor i es.

3. 1   PREPARATI ON

Ensur e f i nal  gr adi ng and est abl i shed el evat i ons ar e compl et e pr i or  t o 
commenci ng f ence i nst al l at i on.

3. 1. 1   Cl ear i ng and Gr adi ng

Cl ear  f ence l i ne of  t r ees,  br ush,  and ot her  obst acl es t o i nst al l  f enci ng .   
Est abl i sh a gr aded,  compact ed f ence l i ne pr i or  t o f enci ng i nst al l at i on.

3. 2   I NSTALLATI ON

3. 2. 1   Secur i t y

I nst al l  new chai n l i nk f enci ng,  r emove exi st i ng f enci ng,  and per f or m 
r el at ed wor k t o pr ovi de cont i nuous secur i t y f or  f aci l i t y .   Schedul e and 
f ul l y coor di nat e wor k wi t h Cont r act i ng Of f i cer  and cogni zant  Secur i t y 
Of f i cer .

3. 2. 2   Fence I nst al l at i on

I nst al l  f ence on pr epar ed sur f aces t o l i ne and gr ade i ndi cat ed.     I nst al l  
f ence i n accor dance wi t h f ence manuf act ur er ' s wr i t t en i nst al l at i on 
i nst r uct i ons except  as modi f i ed her ei n.

3. 2. 2. 1   Post  Spaci ng

Pr ovi de l i ne post s spaced equi di st ant l y apar t ,  not  exceedi ng 3. 048 m on 
cent er .   Pr ovi de gat e post s spaced as necessar y f or  s i ze of  gat e 
openi ngs.   Do not  exceed 152. 4 m on st r ai ght  r uns bet ween br aced post s.   
Pr ovi de cor ner  or  pul l  post s,  wi t h br aci ng i n bot h di r ect i ons,  f or  changes 
i n di r ect i on of  0. 26 r ad or  mor e,  or  f or  abr upt  changes i n gr ade.   Submi t  
dr awi ngs showi ng l ocat i on of  gat e,  cor ner ,  end,  and pul l  post s.

3. 2. 2. 2   Top and Bot t om Tensi on Wi r e

I nst al l  t op and bot t om t ensi on wi r es bef or e i nst al l i ng chai n- l i nk f abr i c,  
and pul l  wi r es t aut .   Pl ace t op and bot t om t ensi on wi r es wi t hi n 203 mm of  
r espect i ve f abr i c l i ne.

3. 2. 3   Excavat i on

Pr ovi de excavat i ons f or  post  f oot i ngs whi ch ar e dr i l l ed hol es i n v i r gi n or  
compact ed soi l ,  of  mi ni mum si zes as i ndi cat ed.

Space f oot i ngs f or  l i ne post s 3048 mi l l i met er  on cent er  maxi mum and at  
c l oser  i nt er val s when i ndi cat ed,  wi t h bot t oms of  t he hol es appr oxi mat el y 
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75 mi l l i met er  bel ow t he bot t oms of  t he post s.   Set  bot t om of  each post  not  
l ess t han 915 mi l l i met er  bel ow f i ni shed gr ade when i n f i r m,  undi st ur bed 
soi l .   Set  post s deeper ,  as r equi r ed,  i n sof t  and pr obl em soi l s and f or  
heavy,  l at er al  l oads.

 Remove excavat ed soi l  f r om Gover nment  pr oper t y.

When sol i d r ock i s encount er ed near  t he sur f ace,  dr i l l  i nt o t he r ock at  
l east  305 mi l l i met er  f or  l i ne post s and at  l east  457 mi l l i met er  f or  end,  
pul l ,  cor ner ,  and gat e post s.   Dr i l l  hol es at  l east  25. 4 mi l l i met er  
gr eat er  i n di amet er  t han t he l ar gest  di mensi on of  t he pl aced post .

I f  sol i d r ock i s bel ow t he soi l  over bur den,  dr i l l  t o t he f ul l  dept h 
r equi r ed except  t hat  penet r at i on i nt o r ock need not  exceed t he mi ni mum 
dept hs speci f i ed above.

3. 2. 4   Set t i ng Post s

Remove l oose and f or ei gn mat er i al s f r om hol es and moi st en t he soi l  pr i or  
t o pl aci ng concr et e.

Pr ovi de t ops of  f oot i ngs t hat  ar e t r owel  f i ni shed and sl oped or  domed t o 
shed wat er  away f r om post s.   Set  hol d- open devi ces,  s l eeves,  and ot her  
accessor i es i n concr et e.

Keep exposed concr et e moi st  f or  at  l east  7 cal endar  days af t er  pl acement  
or  cur ed wi t h a membr ane cur i ng mat er i al ,  as appr oved.

Gr out  al l  post s set  i nt o s l eeved hol es i n concr et e wi t h an appr oved 
gr out i ng mat er i al .

Mai nt ai n ver t i cal  al i gnment  of  post s i n concr et e const r uct i on unt i l  
concr et e has set .

3. 2. 4. 1   Ear t h and Bedr ock

Pr ovi de concr et e bases of  di mensi ons i ndi cat ed on t he manuf act ur es 
i nst al l at i on dr awi ngs,  except  i n bedr ock.   Compact  concr et e t o el i mi nat e 
voi ds,  and f i ni sh t o a dome shape.   I n bedr ock,  set  post s wi t h a mi ni mum 
of  25. 4 mm of  gr out  ar ound each post .   Wor k gr out  i nt o hol e t o el i mi nat e 
voi ds,  and f i ni sh t o a dome shape.

3. 2. 4. 2   Concr et e Sl abs and Wal l s

Set  post s i nt o z i nc- coat ed sl eeves,  set  i n concr et e s l ab or  wal l ,  t o a 
mi ni mum dept h of  305 mm.   Fi l l  s l eeve j oi nt  wi t h l ead,  nonshr i nk gr out ,  or  
ot her  appr oved mat er i al .   Set  post s f or  suppor t  of  r emovabl e f ence 
sect i ons i nt o s l eeves t hat  pr ovi de a t i ght  s l i di ng j oi nt  and hol d post s 
al i gned and pl umb wi t hout  use of  l ead or  set t i ng mat er i al .

3. 2. 4. 3   Br aci ng

Br ace gat e,  cor ner ,  end,  and pul l  post s t o near est  post  wi t h a hor i zont al  
br ace used as a compr essi on member ,  pl aced at  l east  305 mm bel ow t op of  
f ence,  and t wo di agonal  t ensi on r ods.

a.   Tol er ances

Pr ovi de post s t hat  ar e st r ai ght  and pl umb wi t hi n a ver t i cal  t ol er ance of  

SECTI ON 32 31 13  Page 7



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

6. 35 mi l l i met er  af t er  t he f abr i c has been st r et ched.   Pr ovi de f enci ng and 
gat es t hat  ar e t r ue t o l i ne wi t h no mor e t han 12. 7 mi l l i met er  devi at i on 
f r om t he est abl i shed cent er l i ne bet ween l i ne post s.   Repai r  def ect s as 
di r ect ed.

3. 2. 5   Concr et e St r engt h

Pr ovi de concr et e t hat  has at t ai ned at  l east  75 per cent  of  i t s  mi ni mum 
28- day compr essi ve st r engt h,  but  i n no case sooner  t han 7 cal endar  days 
af t er  pl acement ,  bef or e r ai l s,  t ensi on wi r e,  or  f abr i c ar e i nst al l ed.   Do 
not  st r et ch f abr i c and wi r es or  hang gat es unt i l  t he concr et e has at t ai ned 
i t s f ul l  desi gn st r engt h.

Take sampl es and t est  concr et e t o det er mi ne st r engt h as speci f i ed.

3. 2. 6   Suppor t i ng Ar ms ( onl y f or  Secur i t y Chai n Li nk Fence and Gat es)

I t  i s  t he Cont r act or ' s opt i on t o choose t he f ol l owi ng t ype of  suppor t i ng 
ar ms;  t ype ( 1)  or  t ype ( 2) .  Type ( 1) :  Suppor t i ng ar m shal l  be t op par t  of  
f ence and gat e post ,  whi ch shal l  be one l engt h,  seaml ess pi pe t hr ough post  
t o ar m.  Type ( 2) :  I f  t he sel ect ed manuf act ur er ' s st andar d pr oduct  uses t he 
sect i onal  t ype suppor t i ng ar ms,  t hat  shal l  be desi gned t o accomodat e t he 
t op r ai l .  I nst al l  suppor t i ng ar ms as r ecommended by t he manuf act ur er .  I n 
addi t i on t o manuf act ur er ' s st andar d connect i ons,  secur el y anchor  
suppor t i ng ar ms t o post s t o pr event  easy r emoval  wi t h hand t ool s.

3. 2. 7   Top Rai l s

Pr ovi de t op r ai l s t hat  r un cont i nuousl y t hr ough post  caps or  ext ensi on 
ar ms,  bendi ng t o r adi us f or  cur ved r uns.   Pr ovi de expansi on coupl i ngs as 
r ecommended by t he f enci ng manuf act ur er .

3. 2. 8   Br ace Assembl y

Pr ovi de br aci ng assembl i es at  end and gat e post s and at  bot h s i des of  
cor ner  and pul l  post s,  wi t h t he hor i zont al  br ace l ocat ed at  mi dhei ght  of  
t he f abr i c.

I nst al l  br ace assembl i es so post s ar e pl umb when t he di agonal  r od i s under  
pr oper  t ensi on.

Pr ovi de t wo compl et e br ace assembl i es at  cor ner  and pul l  post s wher e 
r equi r ed f or  st i f f ness and as i ndi cat ed.

3. 2. 9   Tensi on Wi r e I nst al l at i on

I nst al l  t ensi on wi r e by weavi ng t hem t hr ough t he f abr i c and t y i ng t hem t o 
each post  wi t h not  l ess t han 3. 9 mi l l i met er  gal vani zed wi r e or  by secur i ng 
t he wi r e t o t he f abr i c wi t h 3. 5 mi l l i met er  t i es or  c l i ps spaced 610 
mi l l i met er  on cent er .

3. 2. 10   Fabr i c I nst al l at i on

Pr ovi de f abr i c i n s i ngl e l engt hs bet ween st r et ch bar s wi t h bot t om bar bs 
pl aced appr oxi mat el y 38 mi l l i met er  above t he gr ound l i ne.   Pul l  f abr i c 
t aut  and t i ed t o post s,  r ai l s ,  and t ensi on wi r e wi t h wi r e t i es and bands.

I nst al l  f abr i c on t he secur i t y s i de of  f ence,  unl ess ot her wi se di r ect ed.

SECTI ON 32 31 13  Page 8



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

Ensur e f abr i c r emai ns under  t ensi on af t er  t he pul l i ng f or ce i s r el eased.

3. 2. 11   St r et cher  Bar  I nst al l at i on

Thr ead st r et cher  bar s t hr ough or  c l amped t o f abr i c 102 mi l l i met er  on 
cent er  and secur ed t o post s wi t h met al  bands spaced 381 mi l l i met er  on 
cent er .

3. 2. 12   Bar bed Wi r e ( onl y f or  Secur i t y Chai n Li nk Fence and Gat e)

I nst al l  bar bed wi r e on suppor t i ng ar ms above f ence post s.  Ext end each end 
member  of  gat e f r ames suf f i c i ent l y above t op member  t o car r y t hr ee st r ands 
of  bar bed wi r e i n hor i zont al  al i gnment  wi t h bar bed wi r e st r ands on t he 
f ence.  Pul l  each st r and t aut  and secur el y f ast en each st r and t o each 
suppor t i ng ar m and ext end member .  The met hod of  secur i ng wi r es shal l  be as 
f ol l ows:  t wi st  t i e bar bed wi r e t o ar m usi ng wi r e whi ch has been l ooped 
t hr ough a hol e i n t he suppor t i ng ar m.   Ot her  met hods of  secur i ng bar bed 
wi r e ar e accept abl e pr ovi ded t hey ar e equal l y secur e,  and ar e appr oved i n 
advance by t he Cont r act i ng Of f i cer .

3. 2. 13   Gat e I nst al l at i on

I nst al l  gat es pl umb,  l evel ,  and secur e,  wi t h f ul l  openi ng wi t hout  
i nt er f er ence.   I nst al l  gr ound set  i t ems i n concr et e f or  anchor age as 
r ecommended by t he f ence manuf act ur er .   Adj ust  har dwar e f or  smoot h 
oper at i on and l ubr i cat ed wher e necessar y.

3. 2. 14   Ti e Wi r es

Pr ovi de t i e wi r es t hat  ar e U- shaped t o t he pi pe di amet er s t o whi ch 
at t ached.   Twi st  ends of  t i e wi r es not  l ess t han t wo f ul l  t ur ns and bent  
so as not  t o pr esent  a hazar d.

3. 2. 15   Fast ener s

I nst al l  nut s f or  t ensi on bands and har dwar e on t he si de of  t he f ence 
opposi t e t he f abr i c s i de.   Peen ends of  bol t s t o pr event  r emoval  of  nut s.

3. 2. 16   Zi nc- Coat i ng Repai r

Cl ean and r epai r  gal vani zed sur f aces damaged by wel di ng or  abr asi on,  and 
cut  ends of  f abr i c,  or  ot her  cut  sect i ons wi t h speci f i ed gal vani z i ng 
r epai r  mat er i al  appl i ed i n st r i ct  conf or mance wi t h t he manuf act ur er ' s 
pr i nt ed i nst r uct i ons.

3. 2. 17   Accessor i es I nst al l at i on

3. 2. 17. 1   Post  Caps

  I nst al l  post  caps as r ecommended by t he manuf act ur er .

3. 2. 17. 2   Padl ocks

Pr ovi de padl ocks f or  gat e openi ngs and pr ovi de chai ns t hat  ar e secur el y 
at t ached t o gat e or  gat e post s.   Pr ovi de padl ocks keyed al i ke,  and pr ovi de 
t wo keys f or  each padl ock.
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3. 2. 18   Gr oundi ng

Gr ound al l  f ences cr ossed by over head power  l i nes i n excess of  600 vol t s,  
and al l  el ect r i cal  equi pment  at t ached t o t he f ence.   Gr ound f ences on each 
si de of  al l  gat es,  at  each cor ner ,  at  t he c l osest  appr oach t o each 
bui l di ng l ocat ed wi t hi n 15 m of  t he f ence,  and wher e t he f ence al i gnment  
changes mor e t han 15 degr ees.   Gr oundi ng l ocat i ons can not  exceed 198 m.   
Bond each gat e panel  wi t h a f l exi bl e bond st r ap t o i t s gat e post .   Gr ound 
f ences cr ossed by power  l i nes of  600 vol t s or  mor e at  or  near  t he poi nt  of  
cr ossi ng and at  di st ances not  exceedi ng 45 m on each si de of  cr ossi ng.   
Pr ovi de gr ound conduct or  consi st i ng of  No.  6 AWG sol i d copper  wi r e.   
Pr ovi de copper - c l ad st eel  r od gr oundi ng el ect r odes 19 mm  by 3. 05 m l ong.   
Dr i ve el ect r odes i nt o t he ear t h so t hat  t he t op of  t he el ect r ode i s at  
l east  152 mm bel ow t he gr ade.   Wher e dr i v i ng i s i mpr act i cabl e,  bur y 
el ect r odes a mi ni mum of  305 mm  deep and r adi al l y f r om t he f ence,  wi t h t op 
of  t he el ect r ode not  l ess t han 610 mm or  mor e t han 2. 4 m f r om t he f ence.   
Cl amp gr ound conduct or  t o t he f ence and el ect r odes wi t h br onze gr oundi ng 
cl amps t o cr eat e el ect r i cal  cont i nui t y bet ween f ence post s,  f ence f abr i c,  
and gr ound r ods.   Tot al  r esi st ance of  t he f ence t o gr ound cannot  exceed 25 
ohms.

3. 3   CLOSEOUT ACTI VI TI ES

Remove wast e f enci ng mat er i al s and ot her  debr i s f r om t he wor k s i t e.

Submi t  manuf act ur er ' s dat a i ndi cat i ng per cent age of  r ecycl ed mat er i al  
cont ent  i n pr ot ect i ve f ence mat er i al s,  i ncl udi ng chai n l i nk f ence,  f abr i c,  
and gat es t o ver i f y af f i r mat i ve pr ocur ement  compl i ance.

3. 4   RESTORATI ON

The Cont r act or  shal l  r est or e al l  damaged and di st ur bed ar eas caused by 
t hi s pr oj ect  wor k t o mat ch exi st i ng condi t i on as di r ect ed.

3. 4. 1   Sur f ace Cour se Rest or at i on

Concr et e and/ or  asphal t  concr et e sur f ace cour se whi ch has been damaged and 
di st ur bed t o accompl i sh t hi s pr oj ect  shal l  be r est or ed t o mat ch exi st i ng 
condi t i on wi t h new concr et e and/ or  new asphal t  concr et e,  i ncl udi ng cr ushed 
st one base cour se.

3. 4. 2   Tur f  Rest or at i on

Sodded ar ea whi ch has been damaged and di st ur bed t o accompl i sh t hi s 
pr oj ect  shal l  be r est or ed t o mat ch exi st i ng condi t i on by r eusi ng exi st i ng 
sod or  new sod.  Wat er  t hor oughl y i mmedi at el y af t er  r epl ant i ng.

        - -  End of  Sect i on - -
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SECTI ON 33 11 00

WATER UTI LI TY DI STRI BUTI ON PI PI NG
02/ 18

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 24 ( 2019;  TI A 19- 1)  St andar d f or  t he 
I nst al l at i on of  Pr i vat e Fi r e Ser vi ce Mai ns 
and Thei r  Appur t enances

U. S.  DEPARTMENT OF DEFENSE ( DOD)

UFC 3- 600- 01 ( 2016;  wi t h Change 6,  2021)  Fi r e 
Pr ot ect i on Engi neer i ng f or  Faci l i t i es

UNDERWRI TERS LABORATORI ES ( UL)

UL 246 ( 2011;  Repr i nt  Dec 2018)  UL St andar d f or  
Saf et y Hydr ant s f or  Fi r e- Pr ot ect i on Ser vi ce

UL 262 ( 2004;  Repr i nt  Oct  2011)  Gat e Val ves f or  
Fi r e- Pr ot ect i on Ser vi ce

UL 312 ( 2010;  Repr i nt  Mar  2018)  UL St andar d f or  
Saf et y Check Val ves f or  Fi r e- Pr ot ect i on 
Ser vi ce

UL 789 ( 2004;  Repr i nt  May 2017)  UL St andar d f or  
Saf et y I ndi cat or  Post s f or  Fi r e- Pr ot ect i on 
Ser vi ce

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S A 5308 ( 2014)  Ready- Mi xed Concr et e

JI S A 5314 ( 2014)  Mor t ar  Li ni ng f or  Duct i l e I r on Pi pes

JI S B 1171 ( 2015)  Cup Head Squar e Neck Bol t s 
( Amendment  1)

JI S B 1180 ( 2014)  Hexagon Head Bol t s and Hexagon 
Scr ews

JI S B 1181 ( 2014)  Hexagon Nut s and Hexagon Thi n Nut s

JI S B 2011 ( 2013)  Br onze,  Gat e,  Gl obe,  Angl e,  and 
Check Val ves ( Amendment  2)

JI S B 2031   ( 2015)  Gr ay Cast  I r on Val ves ( Amendment  1)
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JI S B 2404 ( 2018)  Di mensi ons of  Gasket s f or  Use wi t h 
Pi pe Fl anges

JI S B 7552 ( 2011)  Pr ocedur es f or  Cal i br at i on and 
Test i ng f or  Li qui d Fl owmet er

JI S B 8570- 1 ( 2013)  Met er s f or  Col d Wat er  and Hot  Wat er  
-  Par t  1:  Gener al  Speci f i cat i ons

JI S G 5526 ( 2014)  Duct i l e I r on Pi pes

JI S G 5527 ( 2014)  Duct i l e I r on Fi t t i ngs

JI S K 1102 ( 2000)  Li qui d Chl or i ne f or  I ndust r i al  Use 
-  Det er mi nat i on of  t he Chl or i ne Cont ent .

JI S K 6353 ( 2011)  Rubber  Goods f or  Wat er  Wor ks

JI S K 6742 ( 2016)  Unpl ast i c i zed pol y ( v i nyl  chl or i de)  
( PVC- U)  pi pes f or  wat er  suppl y

JI S K 6743 ( 2016)  Unpl ast i c i zed Pol y ( Vi nyl  Chl or i de)  
( PVC- U)  Pi pe Fi t t i ngs f or  Wat er  Suppl y

JI S K 6762 ( 2012)  Doubl e Wal l  Pol yet hyl ene Pi pes f or  
Wat er  Suppl y

JI S S 3200- 1 ( 1997)  Equi pment  f or  Wat er  Suppl y Use -  
Test  met hods of  Hydr ost at i c Pr essur e

JI S S 3200- 4 ( 1997)  Equi pment  f or  Wat er  Suppl y Use -  
Test  Met hod of  Pr event i on f r om Back Cur r ent

JAPAN WATER WORKS ASSOCI ATI ON ( JWWA)

JWWA B 116 ( 2012)  Pol yet hyl ene Pi pe Met al  Fi t t i ngs 
f or  Wat er  Suppl y

JWWA B 120 ( 2017)  Sof t  Seal  Gat e Val ve f or  Wat er  
Suppl y

JWWA B 122 ( 2013)  Duct i l e Cast  I r on Gat e Val ve f or  
Wat er  Suppl y

JWWA B 129 ( 2013)  Backf l ow Pr event i on Val ve f or  Wat er  
Suppl y

JWWA B 137 ( 2013)  Wat er  Suppl y Rapi d Ai r  Val ve

JWWA B 138 ( 2013)  Wat er  Suppl y But t er f l y Val ve

JWWA G 113 ( 2010)  Duct i l e I r on Pi pes f or  Wat er  Wor ks

JWWA K 129 ( 2019)  Rubber  Ri ng- Shaped Ri gi d Pol yvi nyl  
Chl or i de Pi pe f or  Wat er  Suppl y

JWWA K 130 ( 2019)  Rubber  Ri ng- Shaped Ri gi d Pol yvi nyl  
Chl or i de Pi pe Joi nt  f or  Wat er  Suppl y
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JWWA K 144 ( 2017)  Pol yet hyl ene Pi pe f or  Wat er  
Di st r i but i on 

JWWA K 145 ( 2017)  Pol yet hyl ene Pi pe Fi t t i ng f or  Wat er  
Di st r i but i on

JWWA K 156 ( 2015)  Rubber  Mat er i al  f or  Wat er  Suppl y 
Faci l i t i es

JWWA K 158 ( 2017)  Pol yet hyl ene Sl eeve f or  Duct i l e 
Cast  I r on Pi pe f or  Wat er  Suppl y

JAPAN DUCTI LE I RON PI PE ASSOCI ATI ON ( JDPA)

JDPA T 01 ( 2017)  Duct i l e I r on Pi pe Layi ng St andar d 
Manual

JDPA Z 2010 ( 2009)  Synt het i c Resi n Coat i ng f or  Duct i l e 
I r on Pi pes and Fi t t i ngs

JAPAN CAST I RON COVER & WASTE FI TTI NG ASSOCI ATI ON ( JCW)

JCW- 104 ( 2012)  Val ve Box

1. 2   DEFI NI TI ONS

1. 2. 1   Wat er  Tr ansmi ssi on Mai ns

Wat er  t r ansmi ssi on mai ns i ncl ude wat er  pi pi ng havi ng di amet er s gr eat er  t han
 350 mm,  speci f i c  mat er i al s,  met hods of  j oi ni ng and any appur t enances 
deemed necessar y f or  a sat i sf act or y syst em.

1. 2. 2   Wat er  Mai ns

Wat er  mai ns i ncl ude wat er  pi pi ng havi ng di amet er s 100 t hr ough 350 mm,  
speci f i c  mat er i al s,  met hods of  j oi ni ng and any appur t enances deemed 
necessar y f or  a sat i sf act or y syst em.

1. 2. 3   Wat er  Ser vi ce Li nes

Wat er  ser vi ce l i nes i ncl ude wat er  pi pi ng f r om a wat er  mai n t o a bui l di ng 
ser vi ce at  a poi nt  appr oxi mat el y 1. 5 m f r om bui l di ng or  t he poi nt  
i ndi cat ed on t he dr awi ngs,  speci f i c  mat er i al s,  met hods of  j oi ni ng and any 
appur t enances deemed necessar y f or  a sat i sf act or y syst em.

1. 2. 4   Addi t i onal  Def i ni t i ons

For  addi t i onal  def i ni t i ons r ef er  t o t he def i ni t i ons i n t he appl i cabl e 
r ef er enced st andar d.

1. 3   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   Submi t t al s wi t h an " S"  
ar e f or  i ncl usi on i n t he Sust ai nabi l i t y  eNot ebook,  i n conf or mance wi t h 
Sect i on 01 33 29 SUSTAI NABI LI TY REPORTI NG.   Submi t  t he f ol l owi ng i n 
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accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 03 Pr oduct  Dat a

Fi r e Hydr ant s;

Met er s;

Backf l ow Pr event er ;

Di s i nf ect i on Pr ocedur es;  G

SD- 06 Test  Repor t s

Backf l ow Pr event er  Test s;  G

Bact er i ol ogi cal  Sampl es;  G

Hydr ost at i c Sewer  Test ;  G

Leakage Test ;  G

Hydr ost at i c Test ;  G

SD- 07 Cer t i f i cat es

Fi r e Hydr ant s

Backf l ow Cer t i f i cat e

SD- 08 Manuf act ur er ' s I nst r uct i ons

Duct i l e I r on Pi pi ng

PVC Pi pi ng

PVCO Pi pi ng

Pol yet hyl ene ( PE)  Pi pe

PVC Pi pi ng For  Ser vi ce Li nes

1. 4   QUALI TY CONTROL

1. 4. 1   Regul at or y Requi r ement s

Compl y wi t h NFPA 24 f or  mat er i al s,  i nst al l at i on,  and t est i ng of  f i r e mai n 
pi pi ng and component s.

1. 5   DELI VERY,  STORAGE,  AND HANDLI NG

1. 5. 1   Del i ver y and St or age

I nspect  mat er i al s del i ver ed t o s i t e f or  damage.   Unl oad and st or e wi t h 
mi ni mum handl i ng and i n accor dance wi t h manuf act ur er ' s i nst r uct i ons.   
St or e mat er i al s on si t e i n encl osur es or  under  pr ot ect i ve cover i ng.   St or e 
pl ast i c pi pi ng,  j oi nt i ng mat er i al s and r ubber  gasket s under  cover  out  of  

SECTI ON 33 11 00  Page 4



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

di r ect  sunl i ght .   Do not  st or e mat er i al s di r ect l y on t he gr ound.   Keep 
i nsi de of  pi pes,  f i t t i ngs,  val ves,  f i r e hydr ant s,  and ot her  accessor i es 
f r ee of  di r t  and debr i s.

1. 5. 2   Handl i ng

Handl e pi pe,  f i t t i ngs,  val ves,  f i r e hydr ant s,  and ot her  accessor i es i n 
accor dance wi t h manuf act ur er ' s i nst r uct i ons and i n a manner  t o ensur e 
del i ver y t o t he t r ench i n sound undamaged condi t i on.   Avoi d i nj ur y t o 
coat i ngs and l i ni ngs on pi pe and f i t t i ngs;  make r epai r s i f  coat i ngs or  
l i ni ngs ar e damaged.   Do not  pl ace ot her  mat er i al ,  hooks,  or  pi pe i nsi de a 
pi pe or  f i t t i ng af t er  t he coat i ng has been appl i ed.   I nspect  t he pi pe f or  
def ect s bef or e i nst al l at i on.   Car r y,  do not  dr ag pi pe t o t he t r ench.   Use 
of  pi nch bar s and t ongs f or  al i gni ng or  t ur ni ng pi pe wi l l  be per mi t t ed 
onl y on t he bar e ends of  t he pi pe.   Cl ean t he i nt er i or  of  pi pe and 
accessor i es of  f or ei gn mat t er  bef or e bei ng l ower ed i nt o t he t r ench and 
keep t hem cl ean dur i ng l ayi ng oper at i ons by pl uggi ng.   Repl ace def ect i ve 
mat er i al  wi t hout  addi t i onal  expense t o t he Gover nment .   St or e r ubber  
gasket s,  not  i mmedi at el y i nst al l ed,  under  cover  or  out  of  di r ect  sunl i ght .

PART 2   PRODUCTS

2. 1   MATERI ALS

Pr ovi de al l  mat er i al s i n accor dance wi t h JI S,  JWWA and ot her  appr oved 
Japanese st andar ds as i ndi cat ed her ei n.   Pr ovi de val ves and f i t t i ngs wi t h 
pr essur e r at i ngs equi val ent  t o t he pr essur e r at i ngs of  t he pi pe.  Pr ovi de 
mat er i al s and component s f or  f i r e pr ot ect i on ser vi ce meet i ng t he 
r equi r ement s of  NFPA 24 and r el at ed UL st andar ds.

2. 1. 1   Pi pe,  Fi t t i ngs,  Joi nt s And Coupl i ngs

Submi t  manuf act ur er ' s st andar d dr awi ngs or  cat al og cut s,  except  submi t  
bot h dr awi ngs and cut s f or  push- on [ and r ubber - gasket ed bel l - and- spi got ]  
j oi nt s.  I ncl ude i nf or mat i on concer ni ng gasket s wi t h submi t t al  f or  j oi nt s 
and coupl i ngs.

2. 1. 1. 1   Duct i l e- I r on Pi pi ng

2. 1. 1. 1. 1   Pi pe and Fi t t i ngs

Pi pe,  except  f l anged pi pe,  JI S G 5526 or  JWWA G 113,  Pr essur e Cl ass 
[ _____]  Thi ckness Cl ass [ _____] .  Fl anged pi pe,  JI S G 5527.   Fi t t i ngs,  
JI S G 5527 or  JWWA G 113;  f i t t i ngs wi t h push- on j oi nt  ends ar e t o meet  t he 
same r equi r ement s as f i t t i ngs wi t h mechani cal - j oi nt  ends,  except  f or  t he 
f act or y modi f i ed bel l  desi gn.   Pr ovi de f i t t i ngs wi t h pr essur e r at i ngs 
equi val ent  t o t hat  of  t he pi pe.   Pr ovi de compat i bl e pi pe ends and f i t t i ngs 
f or  t he speci f i ed j oi nt s.   Pr ovi de cement - mor t ar  l i ni ng,  JI S A 5314 ,  
t wi ce t he st andar d t hi ckness on pi pe and f i t t i ngs.

2. 1. 1. 1. 2   Joi nt s and Joi nt i ng Mat er i al

Pr ovi de push- on j oi nt s or  mechani cal  j oi nt s f or  pi pe and f i t t i ngs unl ess 
ot her wi se i ndi cat ed.  Pr ovi de mechani cal  j oi nt s wher e i ndi cat ed.   Pr ovi de 
f l anged j oi nt s wher e i ndi cat ed.   Pr ovi de mechani cal l y coupl ed t ype j oi nt s 
usi ng a s l eeve- t ype mechani cal  coupl i ng wher e i ndi cat ed.     Pr ovi de 
i nsul at i ng j oi nt s wher e i ndi cat ed.  Sl eeve- t ype mechani cal  coupl i ngs i n 
l i eu of  push- on j oi nt s ar e accept abl e,  subj ect  t o t he l i mi t at i ons 
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speci f i ed i n t he par agr aph SLEEVE- TYPE MECHANI CAL COUPLI NGS.   

a.   Push- On Joi nt s:   Shape of  pi pe ends and f i t t i ng ends,  gasket s,  and 
l ubr i cant  f or  j oi nt  assembl y as r ecommended i n JWWA K 156.

b.   Mechani cal  Joi nt s:   Di mensi onal  and mat er i al  r equi r ement s f or  pi pe 
ends,  gl ands,  bol t s and nut s,  and gasket s as r ecommended i n JWWA K 156.

c.   Fl anged Joi nt s:   Bol t s,  nut s,  and gasket s f or  f l anged connect i ons 
compat i bl e wi t h JI S G 5527 or  JWWA G 113 j oi nt s.   Pr ovi de JI S G 5527 
duct i l e i r on f l anges.   Pr ovi de epoxy coat ed st eel  set  scr ew f l anges.   
Gasket  and l ubr i cant s f or  set  scr ew f l anges,  i n accor dance wi t h 
mechani cal - j oi nt  gasket s conf or mi ng t o JWWA K 156 or  JI S B 2404.

d.   I nsul at i ng Joi nt s:   Desi gned t o pr event  met al - t o- met al  cont act  at  t he 
j oi nt  bet ween adj acent  sect i ons of  pi pi ng.   Pr ovi de f l anged t ype j oi nt  
wi t h i nsul at i ng gasket ,  i nsul at i ng bol t  s l eeves,  and i nsul at i ng 
washer s.   Pr ovi de f ul l  f ace di el ect r i c t ype gasket s,  f or  JI S G 5527 
f i t t i ngs.   Bol t s and nut s,  f or  JI S G 5527 f i t t i ngs.

e.   Sl eeve- Type Mechani cal  Coupl ed Joi nt s:   As speci f i ed i n t he par agr aph 
SLEEVE- TYPE MECHANI CAL COUPLI NGS.

2. 1. 1. 1. 3   Pi pe,  Joi nt ,  Val ve,  and Fi t t i ng Coat i ngs

Pr ovi de epoxy r esi n bonded coat i ng meet i ng t he r equi r ement s of  JDPA Z 2010.  
Bonded coat i ng shal l  have mi ni mum t hi ckness of  0. 1 mm f or  pi pe and 0. 08 mm 
f or  bends.

2. 1. 1. 2   Pl ast i c Pi pi ng

2. 1. 1. 2. 1   PVC and PVCO Pi pi ng

2. 1. 1. 2. 1. 1   PVC Pi pi ng

JWWA K 129 or  JI S K 6742 pl ai n end or  gasket  bel l  end pi pe,  wi t h a mi ni mum 
Pr essur e Cl ass 150 ( DR27. 5)  wi t h duct i l e i r on out si de di amet er .

2. 1. 1. 2. 1. 2   PVCO Pi pi ng

JWWA K 129 pl ai n end or  gasket  bel l  end pi pe,  Pr essur e Cl ass 165 PVCO 
pr essur e pi pe,  wi t h duct i l e i r on out si de di amet er .

2. 1. 1. 2. 1. 3   Fi t t i ngs f or  PVC and PVCO Pi pe

Fi t t i ngs shal l  be t he same mat er i al  as t he pi pe wi t h el ast omer i c gasket s,  
i n conf or mance wi t h JWWA K 130 or  JI S K 6742.

2. 1. 1. 2. 1. 4   Joi nt s and Joi nt i ng Mat er i al  f or  PVC and PVCO Pi pi ng

a.   Push- on j oi nt s:  Use j oi nt i ng mat er i al  as r ecommended by PVC and PVCO 
pi pe manuf act ur er s bet ween pi pes,  pi pes and met al  f i t t i ngs,  val ves,  
and ot her  accessor i es or  compr essi on- t ype j oi nt s/ mechani cal  j oi nt s.   
Pr ovi de each j oi nt  connect i on wi t h an el ast omer i c gasket  compat i bl e 
f or  t he bel l  or  coupl i ng used.  Gasket s f or  push- on j oi nt s and 
compr essi on- t ype j oi nt s/ mechani cal  j oi nt s f or  j oi nt  connect i ons 
bet ween pi pe and met al  f i t t i ngs,  val ves,  and ot her  accessor i es,  
JI S K 6353  f or  push- on j oi nt s and mechani cal  j oi nt s.
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b.   Mechani cal  Joi nt :  Use mechani cal l y coupl ed j oi nt s havi ng a s l eeve- t ype 
mechani cal  coupl i ng,  as speci f i ed i n t he par agr aph SLEEVE- TYPE 
MECHANI CAL COUPLI NGS,  as an opt i onal  j oi nt i ng met hod f or  pl ai n- end PVC 
pi pe,  subj ect  t o t he l i mi t at i ons speci f i ed f or  mechani cal l y coupl ed 
j oi nt s usi ng a s l eeve- t ype mechani cal  coupl i ng as speci f i ed f or  
compr essi on- t ype j oi nt s.   Pr ovi de j oi nt i ng mat er i al  i n conf or mance 
wi t h PVC and PVCO pi pe manuf act ur er ' s r ecommendat i on bet ween pi pe and 
sl eeve- t ype mechani cal  coupl i ngs.

2. 1. 1. 2. 2   PVC Pi pi ng f or  Ser vi ce Li nes

2. 1. 1. 2. 2. 1   Pi pe and Fi t t i ngs

Pr ovi de JI S K 6742 pi pes and JI S K 6743 f i t t i ngs.

2. 1. 1. 2. 2. 2   Joi nt s and Connect i ons

Fi t t i ngs may be j oi ned by t he sol vent - cement  met hod or  t hr eadi ng.

2. 1. 1. 2. 2. 3   Sol vent  Joi ni ng

Pr ovi de sol vent  j oi nt s per  pi pe manuf act ur er ' s r ecommendat i on.

2. 1. 1. 2. 3   Pol yet hyl ene ( PE)  Pi pe

JWWA K 144 or  JI S K 6762  wi t h a mi ni mum Pr essur e Cl ass 200 ( DR11)  wi t h 
duct i l e i r on out si de di amet er .

2. 1. 1. 2. 3. 1   Fi t t i ngs For  PE Pi pe

JWWA K 145 or  JWWA B 116.

2. 1. 1. 2. 3. 2   Joi nt s and Joi nt i ng Mat er i al s

Mechani cal  Joi nt :   JWWA K 156 Mechani cal  j oi nt  adapt er  and gasket s f or  
mechani cal  j oi nt s f or  j oi nt  connect i ons bet ween pi pe and met al  f i t t i ngs,  
val ves,  and ot her  accessor i es.

2. 1. 1. 3   Pi pi ng Beneat h Rai l r oad Ri ght - of - Way

Pi pi ng passi ng under  t he r i ght - of - way of  a commer ci al  r ai l r oad i s t o 
conf or m t o t he speci f i cat i ons f or  pi pel i nes conveyi ng nonf l ammabl e 
subst ances.   Pr ovi de duct i l e- i r on pi pe i n l i eu of  cast - i r on pi pe.   
Duct i l e- i r on r ai l r oad cr ossi ng casi ng pi pe i s t o conf or m t o and have 
st r engt h comput ed i n accor dance wi t h JI S G 5526.

2. 1. 2   Val ves

Pr ovi de a JWWA compl i ant  pr ot ect i ve i nt er i or  coat i ng  f or  al l  val ves whose 
i nt er i or s ar e exposed t o sea wat er  or  sal t  wat er ,  or  wher e t her e i s a 
ser i ous cor r osi on pr obl em ot her  t han gal vani c cor r osi on f or  wat er  havi ng a 
pH r ange f r om 4 t o 9.

2. 1. 2. 1   Gat e Val ves 80 mm Si ze and Lar ger  on Bur i ed Pi pi ng

a.   JWWA B 120 or  JWWA B 122:  nonr i s i ng st em t ype wi t h doubl e- di sc gat e 
and mechani cal - j oi nt  ends or  push- on j oi nt  ends compat i bl e f or  t he 
adj oi ni ng pi pe
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b.   JWWA B 120 or  JWWA B 122:  nonr i s i ng st em t ype wi t h mechani cal - j oi nt  
ends or  r esi l i ent - seat ed gat e val ves 80 t o 300 mm i n s i ze

c.   JWWA compl i ant  l ocal l y manuf act ur ed gat e val ve meet i ng t he 
r equi r ement s of  UL 262 f or  pi pe pr ot ect i on ser vi ce:  i nsi de- scr ew t ype 
wi t h oper at i ng nut ,  doubl e- di sc or  spl i t - wedge t ype gat e,  desi gned f or  
a hydr aul i c wor ki ng pr essur e of  1200 kPa,  and have mechani cal - j oi nt  
ends or  push- on j oi nt  ends as appr opr i at e f or  t he pi pe t o whi ch i t  i s  
j oi ned.

Mat ch mat er i al s f or  gat e val ves meet i ng UL 262 t o t he r ef er ence st andar ds 
speci f i ed i n JWWA B 120 or  JWWA B 122.   Gat e val ves open by 
count er cl ockwi se r ot at i on of  t he val ve st em.   St uf f i ng boxes have 0- r i ng 
st em seal s,  except  f or  t hose val ves f or  whi ch gear i ng i s speci f i ed,  i n 
whi ch case use convent i onal  packi ng i n pl ace of  0- r i ng seal .   St uf f i ng 
boxes ar e bol t ed and const r uct ed so as t o per mi t  easy r emoval  of  par t s f or  
r epai r .   Use gat e val ves wi t h speci al  ends f or  connect i on t o s l eeve- t ype 
mechani cal  coupl i ng i n l i eu of  mechani cal - j oi nt  ends and push- on j oi nt  
ends.   Pr ovi de val ve ends and gasket s f or  connect i on t o s l eeve- t ype 
mechani cal  coupl i ngs t hat  conf or m t o t he r equi r ement s speci f i ed 
r espect i vel y f or  t he j oi nt  or  coupl i ng.   Pr ovi de JWWA B 122 _____ mm gat e 
val ves wi t h gear i ng and i ndi cat or .   Wher e an i ndi cat or  post  ar e shown,  
pr ovi de an i ndi cat or  post  f l ange f or  JWWA B 122 or  l ocal l y manuf act ur ed 
gat e val ves conf or mi ng t o t he r equi r ement s of  UL 262. Pr ovi de al l  val ves 
f r om one manuf act ur er .

2. 1. 2. 2   Gat e Val ves 75 mm Si ze and Lar ger  i n Val ve Pi t ( s)  and Abovegr ound 
Locat i ons

a.   JWWA B 120 or  JWWA B 122 or  JI S B 2031:  nonr i s i ng st em t ype wi t h 
doubl e- di sc gat es and f l anged ends

b.   JWWA B 120 or  JWWA B 122 or  JI S B 2031:  nonr i s i ng st em t ype wi t h 
f l anged ends

c.   JWWA B 120 or  JWWA B 122 or  JI S B 2031 or  JWWA compl i ant  l ocal l y 
manuf act ur ed gat e val ve meet i ng t he r equi r ement s of  UL 262 f or  f i r e 
pr ot ect i on ser vi ce:  i nsi de- scr ew t ype,  wi t h doubl e- di sc or  spl i t - wedge 
t ype gat e and f l anged ends,  and desi gned f or  a hydr aul i c wor ki ng 
pr essur e of  1200 kPa

Mat ch mat er i al s f or  gat e val ves meet i ng UL 262 t o t he r ef er ence st andar ds 
speci f i ed i n JWWA B 120 or  JWWA B 122 or  JI S B 2031.   Pr ovi de gat e val ves 
wi t h handwheel s t hat  open by count er cl ockwi se r ot at i on of  t he val ve 
st em.    Bol t  and const r uct  st uf f i ng boxes so as t o per mi t  easy r emoval  of  
par t s f or  r epai r .  Pr ovi de al l  val ves f r om one manuf act ur er .

2. 1. 2. 3   Check Val ves

Pr ovi de a JWWA compl i ant  pr ot ect i ve i nt er i or  coat i ng  f or  al l  val ves whose 
i nt er i or s ar e exposed t o sea wat er  or  sal t  wat er ,  or  wher e t her e i s a 
ser i ous cor r osi on pr obl em ot her  t han gal vani c cor r osi on f or  wat er  havi ng a 
pH r ange f r om 4 t o 9.   

a.   JWWA B 129 or  JI S B 2031:   I r on or  st eel  body and cover  and f l anged 
ends
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b.   JWWA compl i ant  l ocal l y manuf act ur ed check val ve meet i ng t he 
r equi r ement s of  UL 312 f or  f i r e pr ot ect i on ser vi ce:   Cast  i r on or  
st eel  body and cover ,  f l anged ends,  and desi gned f or  a mi ni mum wor ki ng 
pr essur e of  1000 kPa.

Mat er i al s f or   check val ves meet i ng UL 312 ar e t o mat ch t he r ef er ence 
st andar ds speci f i ed i n JWWA B 129.   Pr ovi de check val ves wi t h a c l ear  por t  
openi ng.   Pr ovi de al l  check val ves f r om one manuf act ur er .

2. 1. 2. 4   Rubber - Seat ed But t er f l y Val ves

Pr ovi de r ubber - seat ed but t er f l y val ves and waf er  t ype val ves t hat  mat ch 
t he per f or mance r equi r ement s of  JWWA B 138.   Waf er  t ype val ves not  meet i ng 
l ayi ng l engt h r equi r ement s ar e accept abl e i f  suppl i ed and i nst al l ed wi t h a 
spacer ,  pr ovi di ng t he speci f i ed l ayi ng l engt h.   Meet  al l  t est s r equi r ed by 
JWWA B 138.  Fl anged- end val ves ar e r equi r ed i n a pi t .   Pr ovi de a uni on or  
s l eeve- t ype coupl i ng i n t he pi t  t o per mi t  r emoval .   Di r ect - bur y 
mechani cal - end val ves 80 t hr ough 250 mm i n di amet er .   Pr ovi de a val ve box,  
means f or  manual  oper at i on,  and an adj acent  pi pe j oi nt  t o f aci l i t at e val ve 
r emoval .   Pr ovi de val ve oper at or s t hat  r est r i ct  c l osi ng t o a r at e 
r equi r i ng appr oxi mat el y 60 seconds,  f r om f ul l y open t o f ul l y  c l osed.

2. 1. 2. 5   Pr essur e Reduci ng Val ves

Mai nt ai n a const ant  downst r eam pr essur e r egar dl ess of  f l uct uat i ons i n 
demand.   Usi ng pr essur e r educi ng val ves capabl e of  pr ovi di ng 1720 kPa 
oper at i ng pr essur e on t he i nl et  s i de,  wi t h out l et  pr essur e set  f or  340 kPa.   
Pr ovi de hydr aul i cal l y- oper at ed,  pi l ot  cont r ol l ed,  gl obe or  angl e t ype 
val ves t hat  ar e capabl e of  bei ng act uat ed ei t her  by di aphr agm or  pi st on.   
Pr ovi de di aphr agm- oper at ed,  adj ust abl e,  spr i ng- l oaded t ype pi l ot  cont r ol s 
made of  l ead- f r ee br onze wi t h st ai nl ess st eel  wor ki ng par t s,  desi gned t o 
per mi t  f l ow when cont r ol l i ng pr essur e exceeds t he spr i ng set t i ng.   
Const r uct  t he bodi es of  br onze,  cast  i r on or  cast  st eel  wi t h l ead- f r ee 
br onze t r i m;  t he val ve st em of  st ai nl ess st eel ;  t he seat  of  l ead- f r ee 
br onze;  and t he val ve di scs and di aphr agms of  synt het i c r ubber .   Pr ovi de 
f l anged ends.

2. 1. 2. 6   Ai r  Rel ease,  Ai r / Vacuum,  and Combi nat i on Ai r  Val ves

Pr ovi de JWWA B 137 ai r  r el ease ,  ai r  vacuum and combi nat i on ai r  val ves 
t hat  r el ease ai r  and pr event  t he f or mat i on of  a vacuum.   Pr ovi de val ves 
wi t h an i r on body,  l ead- f r ee br onze t r i m and st ai nl ess st eel  f l oat  t hat  
aut omat i cal l y r el eases ai r  when t he l i nes ar e bei ng f i l l ed wi t h wat er  and 
admi t s ai r  i nt o t he l i ne when wat er  i s bei ng wi t hdr awn i n excess of  t he 
i nf l ow.

2. 1. 2. 7   Wat er  Ser vi ce Val ves

2. 1. 2. 7. 1   Gat e Val ves Smal l er  t han 75 mm i n Si ze on Bur i ed Pi pi ng

Gat e val ves smal l er  t han 75 mm si ze on Bur i ed Pi pi ng JI S B 2011,  Cl ass 
150,  sol i d wedge,  nonr i s i ng st em,  wi t h f l anged or  t hr eaded end 
connect i ons,  a uni on on one si de of  t he val ve,  and a handwheel  oper at or .

2. 1. 2. 7. 2   Gat e Val ves Smal l er  Than 75 mm Si ze i n Val ve Pi t s

JI S B 2011,  Cl ass 150,  sol i d wedge,  i nsi de scr ew,  r i s i ng st em.   Pr ovi de 
val ves wi t h f l anged or  t hr eaded end connect i ons,  a uni on on one si de of  
t he val ve,  and a handwheel  oper at or .
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2. 1. 2. 7. 3   Check Val ves Smal l er  t han 50 mm i n Si ze

Pr ovi de check val ves wi t h a mi ni mum wor ki ng pr essur e of  1000 kPa or  as 
i ndi cat ed wi t h a c l ear  wat er way equal  t o t he f ul l  nomi nal  di amet er  of  t he 
val ve.   Val ves open t o per mi t  f l ow when i nl et  pr essur e i s gr eat er  t han t he 
di schar ge pr essur e,  and cl ose t i ght l y t o pr event  r et ur n f l ow when 
di schar ge pr essur e exceeds i nl et  pr essur e.   Cast  t he s i ze of  t he val ve,  
wor ki ng pr essur e,  manuf act ur er ' s name,  i ni t i al s,  or  t r ademar k on t he body 
of  each val ve.

Pr ovi de val ves f or  scr ewed f i t t i ngs,  made of  l ead- f r ee br onze and i n 
conf or mance wi t h JI S B 2011,  Cl ass 150,  Types compat i bl e f or  t he 
appl i cat i on.

2. 1. 2. 8   I ndi cat or  Post

Pr ovi de upr i ght  gat e val ve wi t h i ndi cat or  post  conf or mi ng t o JWWA 
compl i ant  l ocal  commer ci al  pr oduct s meet i ng t he r equi r ement s of  UL 789 and 
NFPA 24.  Const r uct  i ndi cat or  post  body of  cast  i r on,  duct i l e i r on or  a 
combi nat i on of  bot h,  br onze oper at i ng nut ,  cast  i r on l ocki ng wr ench wi t h 
open and shut  t ar get  wi ndow.

2. 1. 2. 9   Val ve Boxes

Pr ovi de a val ve box f or  each gat e val ve on bur i ed pi pi ng,  except  wher e 
i ndi cat or  post  i s shown.   Const r uct  adj ust abl e val ve boxes manuf act ur ed 
f r om cast  i r on of  a s i ze compat i bl e f or  t he val ve on whi ch i t  i s  used.   
Pr ovi de cast  i r on val ve boxes conf or mi ng t o JCW- 104.   Coat  t he cast - i r on 
box wi t h a heavy coat  of  bi t umi nous pai nt .   Pr ovi de a r ound head.   Cast  
t he wor d " WATER"  on t he l i d.   The mi ni mum di amet er  of  t he shaf t  of  t he box 
i s 135 mm or  as i ndi cat ed.   

2. 1. 2. 10   Val ve Pi t s

Const r uct  t he val ve pi t s at  l ocat i ons i ndi cat ed or  as r equi r ed above and 
i n accor dance wi t h t he det ai l s shown.

2. 1. 3   Bl owof f  Val ve Assembl i es

Pr ovi de bl owof f  val ve assembl i es compl et e wi t h al l  pi pe,  f i t t i ngs,  val ve,  
val ve box,  r i ser  box and l i d,  r i ser  ext ensi on,  di schar ge f i t t i ng and ot her  
mat er i al s r equi r ed t o connect  t o t he wat er  mai n.   Pr ovi de bl ow of f  val ve 
assembl i es 100 mm or  l ar ger  conf or mi ng t o JWWA compl i ant  l ocal  commer ci al  
pr oduct s.

2. 1. 4   Fi r e Hydr ant s

2. 1. 4. 1   Fi r e Hydr ant s

Pr ovi de f i r e hydr ant s wher e i ndi cat ed.   Pai nt  f i r e hydr ant s wi t h at  l east  
one coat  of  pr i mer  and t wo coat s of  enamel  pai nt .   Pai nt  bar r el  and bonnet  
col or s i n accor dance wi t h UFC 3- 600- 01.   St enci l  f i r e hydr ant  number  and 
mai n s i ze on t he f i r e hydr ant  bar r el  usi ng bl ack st enci l  pai nt .

Pr ovi de a JWWA compl i ant  pr ot ect i ve epoxy i nt er i or  coat i ng on t hose 
por t i ons of  t he f i r e hydr ant  cont i nuousl y i n cont act  wi t h sea wat er  or  
sal t  wat er .
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2. 1. 4. 1. 1   Dr y- Bar r el  Type and Wet - Bar r el  Type Fi r e Hydr ant s

Pr ovi de Dr y- bar r el  t ype f i r e hydr ant s conf or mi ng t o JWWA compl i ant  l ocal  
commer ci al  pr oduct  of  abovegr ound f i r e hydr ant s and meet i ng t he 
r equi r ement s of  UL 246,  " Base Val ve"  wi t h 150 mm i nl et ,  135 mm val ve 
openi ng,  one 115 mm pumper  connect i on,  and t wo 65 mm hose connect i ons.   
Pr ovi de Wet - bar r el  t ype f i r e hydr ant s conf or mi ng t o JWWA compl i ant  l ocal  
commer ci al  pr oduct  of  abovegr ound f i r e hydr ant s and meet i ng t he 
r equi r ement s of  UL 246,  " Wet  Bar r el "  wi t h 150 mm i nl et ,  one 115 mm pumper  
connect i on,  and t wo 65 mm hose connect i ons.   I ndi v i dual l y val ve pumper  
connect i on and hose connect i ons wi t h i ndependent  nozzl e gat e val ves.  The 
l ocal l y manuf act ur ed and JWWA compl i ant  commer ci al  pr oduct  of  f i r e 
hydr ant s shal l  be compat i bl e wi t h t he 115 mm pumper  and t wo 65 mm hose 
connect i on and shal l  be of  t he t ype as appl i cabl e t o U. S.  mi l i t ar y 
const r uct i on pr oj ect s i n Japan.  

Pr ovi de mechani cal - j oi nt  or  push- on j oi nt  end i nl et  ,  except  wher e f l anged 
end i s i ndi cat ed.   Pr ovi de f i r e hydr ant s wi t h br eakabl e f eat ur es .   
Pr ovi de f i r e hydr ant  wi t h speci al  coupl i ngs j oi ni ng upper  and l ower  
sect i ons of  f i r e hydr ant  bar r el  and upper  and l ower  sect i ons of  f i r e 
hydr ant  st em t hat  br eak f r om a f or ce i mposed by a movi ng vehi c l e.

2. 1. 5   Met er s

Submi t  cer t i f i cat es cer t i f y i ng al l  r equi r ed and r ecommended t est s set  
f or t h i n t he r ef er enced st andar d and JI S B 8570- 1 have been per f or med and 
compl y wi t h al l  appl i cabl e r equi r ement s of  t he r ef er enced st andar d and  
JI S B 8570- 1 wi t hi n t he past  t hr ee year s.   I ncl ude cer t i f i cat i on t hat  each 
met er  has been t est ed f or  accur acy of  r egi st r at i on and t hat  each met er  
compl i es wi t h t he accur acy and capaci t y r equi r ement s of  t he r ef er enced 
st andar d when t est ed i n accor dance wi t h JI S B 7552.

I ncl ude a r egi st er  wi t h al l  met er s whet her  t hey ar e or  ar e not  connect ed 
t o a r emot e r eadi ng syst em.

2. 1. 5. 1   Pr opel l er  Type Met er s

Pr ovi de  Advanced Met er i ng I nf r ast r uct ur e ( AMI )  and Di r ect  Di gi t al  
Communi cat i on ( DDC)  compat i bl e met er  f or  wat er wor ks of  s i zes 50mm t o 
1800mm,  conf or mi ng t o JWWA compl i ant  l ocal  commer ci al  pr oduct s.   Fl ow 
t ubes or  mai n cases const r uct ed of  cast  i r on or  f abr i cat ed st eel  wi t h JWWA 
compl i ant  pr ot ect i ve coat i ng.

2. 1. 5. 2   Di spl acement  Type Met er s

Pr ovi de  Advanced Met er i ng I nf r ast r uct ur e ( AMI )  and Di r ect  Di gi t al  
Communi cat i on ( DDC)  compat i bl e met er  f or  wat er wor ks of  s i zes 50 mm or  
smal l er ,  conf or mi ng t o JWWA compl i ant  l ocal  commer ci al  pr oduct s.   Pr essur e 
casi ngs const r uct ed of  copper  al l oy cont ai ni ng not  l ess t han 75 per cent  
copper .   Pr ovi de r egi st er s wi t h non- br eakabl e cover s and st r ai ght - r eadi ng  
r egi st er s.   Pr ovi de non- br eakabl e cover s of  copper  al l oy cont ai ni ng not  
l ess t han 75 per cent  copper .   For  met er  s i zes 13mm t hr ough 25 mm pr ovi de 
f r ost - pr ot ect i on- t ype desi gn.

2. 1. 5. 3   Compound Type Met er s

Pr ovi de  Advanced Met er i ng I nf r ast r uct ur e ( AMI )  and Di r ect  Di gi t al  
Communi cat i on ( DDC)  compat i bl e met er  wi t h  st r ai ner s f or  wat er wor ks of  
s i zes 50 mm t hr ough 200 mm,  conf or mi ng t o JWWA compl i ant  l ocal  commer ci al  
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pr oduct s.  Mai n casi ng const r uct ed of  cast  i r on or  f abr i cat ed st eel  wi t h 
JWWA compl i ant  pr ot ect i ve coat i ng.   Equi p wi t h t apped bosses near  t he 
out l et  f or  f i el d t est i ng pur poses.

2. 1. 5. 4   Regi st er

Pr ovi de  open st r ai ght - r eadi ng r egi st er   suppl i ed by t he met er  
manuf act ur er .   Equi p r egi st er  wi t h cubi c met er s r eadi ngs.   Use  encoder  
t ype r emot e r egi st er  desi gned i n accor dance wi t h JWWA compl i ant   l ocal  
commer ci al  pr oduct  of  wat er  met er .

2. 1. 5. 5   St r ai ner s

Pr ovi de  st r ai ner  r ecommended and suppl i ed by t he l ocal  met er  
manuf act ur er .   Pr ovi de st r ai ner  of  t he same mat er i al  as t he met er  body 
( i . e. ,  br onze,  duct i l e,  or  st ai nl ess) .

2. 1. 5. 6   Met er  Connect i ons

Pr ovi de connect i ons compat i bl e wi t h t he t ype of  pi pe and condi t i ons 
encount er ed.

2. 1. 5. 7   Advanced Met er i ng I nf r ast r uct ur e

The Gover nment  wi l l  suppl y an Advanced Met er i ng I nf r ast r uct ur e ( AMI )  
compat i bl e wat er  met er ( s)  f or  t he Cont r act or  t o i nst al l  and connect  t o t he 
exi st i ng AMI  Dat a Acqui s i t i on Syst em ( DAS) .   Use t he exi st i ng Gover nment  
l apt op comput er s t o conf i gur e t he met er  usi ng exi st i ng sof t war e l oaded on 
t he comput er .   Modi f i cat i ons t o exi st i ng sof t war e on t he comput er  or  t he 
addi t i on of  sof t war e t o t he comput er  i s not  al l owed.   The Cont r act or  must  
ensur e t hat  t he met er ( s)  t r ansmi t  t he met er ed dat a t o t he DAS.   The 
cur r ent  met er s bei ng used by [ _____]  ar e:   [ _____] .   

2. 1. 5. 8   Di r ect  Di gi t al  Cont r ol  Syst em I nt er f ace

Pr ovi de al l  met er s wi t h t he capabi l i t y  of  pr ovi di ng pul se out put  t o t he 
DDC syst em.

2. 1. 5. 9   Met er  Set t er

For  wat er  met er  50 mm or  gr eat er ,  pr ovi de a by- pass assembl y wi t h t he 
val ve l ocat ed out si de t he vaul t .   Pr ovi de val ve box f or  val ve l ocat ed 
out si de of  vaul t .

2. 1. 5. 10   Met er  Boxes Vaul t s

Pr ovi de met er  boxes vaul t s of  suf f i c i ent  s i ze t o compl et el y encl ose t he 
met er  and shut of f  val ve or  ser vi ce st op and i n accor dance wi t h t he det ai l s 
shown on t he dr awi ngs.   Pr ovi de a met er  boxes or  vaul t s wi t h a hei ght  
equal  t o t he di st ance f r om i nver t  of  t he ser vi ce l i ne t o f i ni shed gr ade at  
t he met er  l ocat i on.

2. 1. 5. 10. 1   Cast  I r on

Pr ovi de  cast  i r on met er  box and l i d.   Pr ovi de a r ound l i d wi t h pr ecast  
hol es f or  r emot e el ect r oni c met er  r eadi ng modul es havi ng t he wor d " WATER"  
cast  on t he t op sur f ace.
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2. 1. 5. 10. 2   Met er  Boxes Vaul t s

2. 1. 5. 10. 2. 1   Vaul t  Access Door

Pr ovi de a s i ngl e- l eaf  or  doubl e- l eaf  cast - i n al umi num or  pai nt ed st eel  
di amond- pl at e access door  wi t h t he f ol l owi ng di mensi ons:

Wi dt h:  [ _____]  mm

Lengt h:  [ _____]  mm

I ncl ude st ai nl ess st eel  spr i ng or  pneumat i c l i f t  assi st ,  t ype 316 
st ai nl ess st eel  s l am l ocki ng l at ch,  aut omat i c hol d- open ar m wi t h a r ed 
r el ease handl e,  and f l ush mount ed r et r act abl e l i f t i ng handl e.   Door  must  
have a mi ni mum l oad r at i ng 6, 800 kg l oad.

2. 1. 5. 10. 2. 2   Fi t t i ngs

Pr ovi de f l anged f i t t i ngs f or  pi pe 75 mm and l ar ger .

2. 1. 5. 10. 2. 3   Vaul t  Val ves

Pr ovi de bal l  or  out s i de scr ew and yoke ( OS&Y)  or  but t er f l y val ves i n met er  
vaul t .

2. 1. 6   Backf l ow Pr event er s

Pr ovi de a JWWA compl i ant  l ocal  commer ci al  pr oduct   r educed pr essur e 
pr i nci pl e t ype backf l ow pr event er  meet i ng t he f ol l owi ng r equi r ement s:

a.   Si ze:  [ _____]

b.   Maxi mum Rat ed Fl ow:  [ _____]

c.   Al l owabl e Pr essur e Loss:  [ _____]

d.   Fl anged cast  i r on,   mount ed gat e val ve

e.   St r ai ner  of  t he same mat er i al  as t he backf l ow pr event er

The par t i cul ar  make,  model ,  and si ze of  backf l ow pr event er s t o be 
i nst al l ed must  be i ncl uded i n t he l at est  edi t i on of  t he Li st  of  Appr oved 
Backf l ow Pr event i on Assembl i es  and be accompani ed by a backf l ow 
cer t i f i cat e .   Sel ect  mat er i al s f or  pi pi ng,  st r ai ner s,  and val ves used i n 
assembl y i nst al l at i on t hat  ar e gal vani cal l y compat i bl e.   Mat er i al s j oi ned,  
connect ed,  or  ot her wi se i n cont act  ar e t o have no gr eat er  t han 0. 25 V 
di f f er ence on t he Anodi c I ndex,  unl ess separ at ed by a di el ect r i c t ype 
uni on or  f i t t i ng.

2. 1. 6. 1   Backf l ow Pr event er  Encl osur e

Pr ovi de an i nsul at ed encl osur e wher e f r eezi ng t emper at ur e ar e possi bl e.

2. 1. 7   Di s i nf ect i on

Chl or i nat i ng mat er i al s ar e t o conf or m t o:   Chl or i ne,  Li qui d:  JI S K 1102;  
Hypochl or i t e,  Cal c i um and Sodi um:  Appr oved l ocal  commer ci al  pr oduct .
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2. 2   ACCESSORI ES

2. 2. 1   Pi pe Rest r ai nt

2. 2. 1. 1   Thr ust  Bl ocks

Use JI S A 5308 concr et e havi ng a mi ni mum compr essi ve st r engt h of  18 MPa at  
28 days.

2. 2. 1. 2   Joi nt  Rest r ai nt

Pr ovi de r est r ai ned j oi nt s i n accor dance wi t h NFPA 24,  Chapt er  10 and i n 
accor dance wi t h appl i cabl e JWWA st andar d t est  met hod f or  j oi nt  r est r ai n.

Pr ovi de mechani cal  j oi nt  r est r ai nt  r est r ai nt  devi ces wi t h gr i pper  wedges 
i ncor por at ed i nt o a f ol l ower  gl and and speci f i cal l y desi gned f or  t he pi pe 
mat er i al  and meet i ng t he r equi r ement s of  JI S G 5527 or  met al  har ness 
f abr i cat ed by t he pi pe manuf act ur er .

2. 2. 2   Pr ot ect i ve Encl osur es

Pr ovi de Fr eeze- Pr ot ect i on Encl osur es t hat  ar e i nsul at ed and desi gned t o 
pr ot ect  abovegr ound wat er  pi pi ng,  equi pment ,  or  speci al t i es f r om f r eezi ng 
and damage.

[ 2. 2. 3   Tappi ng Sl eeves

Pr ovi de cast  gr ay,  duct i l e,  mal l eabl e i r on or  st ai nl ess st eel ,  
spl i t - s l eeve t ype t appi ng sl eeves of  t he s i zes i ndi cat ed f or  connect i on t o 
exi st i ng mai n wi t h f l anged or  gr ooved out l et ,  and wi t h bol t s,  f ol l ower  
r i ngs and gasket s on each end of  t he s l eeve.   Ut i l i ze s i mi l ar  met al s f or  
bol t s,  nut s,  and washer s t o mi ni mi ze t he possi bi l i t y  of  gal vani c 
cor r osi on.   Pr ovi de di el ect r i c gasket s wher e di ssi mi l ar  met al s adj oi n.   
Pr ovi de a t appi ng sl eeve assembl y wi t h a maxi mum wor ki ng pr essur e of  1000 
kPa.   Pr ovi de bol t s wi t h squar e heads and hexagonal  nut s.   Longi t udi nal  
gasket s and mechani cal  j oi nt s wi t h gasket s as r ecommended by t he 
manuf act ur er  of  t he s l eeve.   When usi ng gr ooved mechani cal  t ee,  ut i l i ze an 
upper  housi ng wi t h f ul l  l ocat i ng col l ar  f or  r i gi d posi t i oni ng whi ch 
engages a machi ne- cut  hol e i n pi pe,  encasi ng an el ast omer i c gasket  whi ch 
conf or ms t o t he pi pe out si de di amet er  ar ound t he hol e and a l ower  housi ng 
wi t h posi t i oni ng l ugs,  secur ed t oget her  dur i ng assembl y by nut s and bol t s 
as speci f i ed,  pr e- t or qued t o 67. 8 Newt on met er s.

] 2. 2. 4   Sl eeve- Type Mechani cal  Coupl i ngs

Use coupl i ngs t o j oi n pl ai n- end pi pi ng by compr essi on of  a r i ng gasket  at  
each end of  t he adj oi ni ng pi pe sect i ons.   The coupl i ng consi st s of  one 
mi ddl e r i ng f l ar ed or  bevel ed at  each end t o pr ovi de a gasket  seat ;  t wo 
f ol l ower  r i ngs;  t wo r esi l i ent  t aper ed r ubber  gasket s;  and bol t s and nut s 
t o dr aw t he f ol l ower  r i ngs t owar d each ot her  t o compr ess t he gasket s.   
Pr ovi de t r ue ci r cul ar  mi ddl e r i ng and t he f ol l ower  r i ngs sect i ons f r ee 
f r om i r r egul ar i t i es,  f l at  spot s,  and sur f ace def ect s;  pr ovi de f or  
conf i nement  and compr essi on of  t he gasket s.   For  duct i l e i r on and PVC 
pi pe,  t he mi ddl e r i ng i s cast - i r on;  and t he f ol l ower  r i ngs ar e mal l eabl e 
or  duct i l e i r on.     Use gasket s f or  r esi st ance t o set  af t er  i nst al l at i on 
and t o meet  t he r equi r ement s speci f i ed f or  gasket s f or  mechani cal  j oi nt  i n 
JI S B 2404.   Pr ovi de t r ack- head t ype bol t s JI S B 1180,  wi t h nut s, JI S B 1181;  
or  r ound- head squar e- neck t ype bol t s,  JI S B 1171 wi t h hex nut s JI S B 1181.   
Pr ovi de 16 mm di amet er  bol t s.   Shape bol t  hol es i n f ol l ower  r i ngs t o hol d 
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f ast  t o t he necks of  t he bol t s used.   Do not  use mechani cal l y coupl ed 
j oi nt s usi ng a s l eeve- t ype mechani cal  coupl i ng as an opt i onal  met hod of  
j oi nt i ng except  wher e pi pel i ne i s adequat el y anchor ed t o r esi st  t ensi on 
pul l  acr oss t he j oi nt .   Pr ovi de a t i ght  f l exi bl e j oi nt  wi t h mechani cal  
coupl i ngs under  r easonabl e condi t i ons,  such as pi pe movement s caused by 
expansi on,  cont r act i on,  s l i ght  set t l i ng or  shi f t i ng i n t he gr ound,  mi nor  
var i at i ons i n t r ench gr adi ent s,  and t r af f i c  v i br at i ons.   Mat ch coupl i ng 
st r engt h t o t hat  of  t he adj oi ni ng pi pel i ne.

2. 2. 5   I nsul at i ng Joi nt s

Pr ovi de a r ubber - gasket ed i nsul at i ng j oi nt  or  di el ect r i c coupl i ng bet ween 
pi pe of  di ssi mi l ar  met al s whi ch wi l l  ef f ect i vel y pr event  met al - t o- met al  
cont act  bet ween adj acent  sect i ons of  pi pi ng.

2. 2. 6   Bonded Joi nt s

For  al l  f er r ous pi pe,  pr ovi de a met al l i c  bond at  each j oi nt ,  i ncl udi ng 
j oi nt s made wi t h f l exi bl e coupl i ngs,  caul k i ng,  or  r ubber  gasket s,  of  
f er r ous met al l i c  pi pi ng t o ef f ect  cont i nuous conduct i v i t y.   Pr ovi de Si ze 
1/ 0 copper  conduct or  t her mal  wel d t ype bond wi r e desi gned f or  di r ect  
bur i al  and shaped t o st and cl ear  of  t he j oi nt .

2. 2. 7   Di el ect r i c Fi t t i ngs

I nst al l  di el ect r i c f i t t i ngs bet ween t hr eaded f er r ous and nonf er r ous 
met al l i c  pi pe,  f i t t i ngs and val ves,  except  wher e cor por at i on st ops j oi n 
mai ns t o pr event  met al - t o- met al  cont act  of  di ssi mi l ar  met al l i c  pi pi ng 
el ement s and compat i bl e wi t h t he i ndi cat ed wor ki ng pr essur e.

2. 2. 8   Tr acer  Wi r e f or  Nonmet al l i c  Pi pi ng

Pr ovi de a cont i nuous bar e copper  or  al umi num wi r e not  l ess t han 2. 5 mm i n 
di amet er  i n suf f i c i ent  l engt h over  each separ at e r un of  nonmet al l i c  pi pe.

2. 2. 9   Wat er  Ser vi ce Li ne Appur t enances

2. 2. 9. 1   Cor por at i on St ops

Gr ound key t ype;  l ead- f r ee br onze,   compat i bl e wi t h t he wor ki ng pr essur e 
of  t he syst em and sol der - j oi nt ,  or  f l ar ed t ube compr essi on t ype j oi nt .   
Thr eaded ends f or  i nl et  and out l et  of  cor por at i on st ops,   coupl i ng nut  f or  
connect i on t o f l ar ed copper  t ubi ng.

2. 2. 9. 2   Cur b or  Ser vi ce St ops

Gr ound key,  r ound way,  i nver t ed key t ype;  made of  l ead- f r ee br onze,   and 
compat i bl e wi t h t he wor ki ng pr essur e of  t he syst em.   Pr ovi de compat i bl e 
ends f or  connect i on t o t he ser vi ce pi pi ng.   Cast  an ar r ow i nt o body of  t he 
cur b or  ser vi ce st op i ndi cat i ng di r ect i on of  f l ow.

2. 2. 9. 3   Ser vi ce Cl amps

Pr ovi de si ngl e or  doubl e f l at t ened st r ap t ype ser vi ce c l amps used f or  
r epai r i ng damaged cast - i r on,  st eel  or  PVC pi pe wi t h a pr essur e r at i ng not  
l ess t han t hat  of  t he pi pe bei ng r epai r ed.   Pr ovi de cl amps wi t h a 
gal vani zed mal l eabl e- i r on body wi t h cadmi um pl at ed st r aps and nut s and a 
r ubber  gasket  cement ed t o t he body.
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2. 2. 9. 4   Goosenecks

Manuf act ur e goosenecks f r om Type K copper  t ubi ng;  pr ovi de j oi nt  ends f or  
goosenecks compat i bl e wi t h connect i ng t o cor por at i on st op and ser vi ce 
l i ne.   Wher e mul t i pl e gooseneck connect i ons ar e r equi r ed f or  an i ndi v i dual  
ser vi ce,  connect  goosenecks t o t he ser vi ce l i ne t hr ough a compat i bl e 
l ead- f r ee br ass or  br onze br anch connect i on;  t he t ot al  c l ear  ar ea of  t he 
br anches t o be at  l east  equal  t o t he c l ear  ar ea of  t he ser vi ce l i ne.

2. 2. 9. 5   Cur b Boxes

Pr ovi de a cur b box f or  each cur b or  ser vi ce st op manuf act ur ed f r om cast  
i r on,  s i ze capabl e of  cont ai ni ng t he st op wher e i t  i s  used.   Pr ovi de a 
r ound head.   Cast  t he wor d " WATER"  on t he l i d.   Fact or y coat  t he box wi t h 
a heavy coat  of  bi t umi nous pai nt .

PART 3   EXECUTI ON

3. 1   PREPARATI ON

3. 1. 1   Connect i ons t o Exi st i ng Syst em

Per f or m al l  connect i ons t o t he exi st i ng wat er  syst em i n t he pr esence of  
t he Cont r act i ng Of f i cer .

3. 1. 2   Oper at i on of  Exi st i ng Val ves

Do not  oper at e val ves wi t hi n or  di r ect l y connect ed t o t he exi st i ng wat er  
syst em unl ess expr essl y di r ect ed t o do so by t he Cont r act i ng Of f i cer .

3. 1. 3   Ear t hwor k

Per f or m ear t hwor k oper at i ons i n accor dance wi t h Sect i on 31 00 00 EARTHWORK.

3. 2   I NSTALLATI ON

I nst al l  al l  mat er i al s i n accor dance wi t h t he appl i cabl e r ef er ence 
st andar d,  manuf act ur er s i nst r uct i ons and as i ndi cat ed her ei n.

3. 2. 1   Pi pi ng

3. 2. 1. 1   Gener al  Requi r ement s

I nst al l  pi pe,  f i t t i ngs,  j oi nt s and coupl i ngs i n accor dance wi t h t he 
appl i cabl e r ef er enced st andar d,  t he manuf act ur er ' s i nst r uct i ons and as 
speci f i ed her ei n.

3. 2. 1. 1. 1   Ter mi nat i on of  Wat er  Li nes

Ter mi nat e t he wor k cover ed by t hi s sect i on at  a poi nt  appr oxi mat el y 1. 5 m 
f r om t he bui l di ng,  unl ess ot her wi se i ndi cat ed.

Do not  l ay wat er  l i nes i n t he same t r ench wi t h gas l i nes,  f uel  l i nes,  
el ect r i c wi r i ng,  or  any ot her  ut i l i t y .   Do not  i nst al l  copper  t ubi ng i n 
t he same t r ench wi t h f er r ous pi pi ng mat er i al s.   Wher e nonf er r ous met al l i c  
pi pe ( i . e. ,  copper  t ubi ng)  cr osses any f er r ous pi pi ng,  pr ovi de a mi ni mum 
ver t i cal  separ at i on of  300 mm bet ween pi pes.
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3. 2. 1. 1. 2   Pi pe Layi ng and Joi nt i ng

Remove f i ns and bur r s f r om pi pe and f i t t i ngs.   Bef or e pl aci ng i n posi t i on,  
c l ean pi pe,  f i t t i ngs,  val ves,  and accessor i es,  and mai nt ai n i n a c l ean 
condi t i on.   Pr ovi de pr oper  f aci l i t i es f or  l ower i ng sect i ons of  pi pe i nt o 
t r enches.   Under  no ci r cumst ances i s i t  per mi ssi bl e t o dr op or  dump pi pe,  
f i t t i ngs,  val ves,  or  ot her  wat er  l i ne mat er i al  i nt o t r enches.   Cut  pi pe 
cl eanl y,  squar el y,  and accur at el y t o t he l engt h est abl i shed at  t he s i t e 
and wor k i nt o pl ace wi t hout  spr i ngi ng or  f or c i ng.   Repl ace a pi pe or  
f i t t i ng t hat  does not  al l ow suf f i c i ent  space f or  i nst al l at i on of  j oi nt i ng 
mat er i al .   Bl ocki ng or  wedgi ng bet ween bel l s and spi got s i s not  
per mi t t ed.   Lay bel l - and- spi got  pi pe wi t h t he bel l  end poi nt i ng i n t he 
di r ect i on of  l ayi ng.   Gr ade t he pi pel i ne i n st r ai ght  l i nes;  avoi d t he 
f or mat i on of  di ps and l ow poi nt s.   Suppor t  pi pe at  t he desi gn el evat i on 
and gr ade.   Secur e f i r m,  uni f or m suppor t .   Wood suppor t  bl ocki ng i s not  
per mi t t ed.   Lay pi pe so t hat  t he f ul l  l engt h of  each sect i on of  pi pe and 
each f i t t i ng r est s sol i dl y on t he pi pe beddi ng;  excavat e r ecesses t o 
accommodat e bel l s,  j oi nt s,  and coupl i ngs.   Pr ovi de anchor s and suppor t s 
f or  f ast eni ng wor k i nt o pl ace.   Make pr ovi s i on f or  expansi on and 
cont r act i on of  pi pel i nes.   Keep t r enches f r ee of  wat er  unt i l  j oi nt s have 
been assembl ed.   At  t he end of  each wor k day,  c l ose open ends of  pi pe 
t empor ar i l y  wi t h wood bl ocks or  bul kheads.   Do not  l ay pi pe when 
condi t i ons of  t r ench or  weat her  pr event  i nst al l at i on. [   Pr ovi de a mi ni mum 
of  760 mm dept h of  cover  over  t op of  pi pe under  non- t r af f i c  ar eas and 
mi ni mum of  900 mm under  t r af f i c  ar eas. ]

3. 2. 1. 1. 3   Tr acer  Wi r e

I nst al l  a cont i nuous l engt h of  t r acer  wi r e f or  t he f ul l  l engt h of  each r un 
of  nonmet al l i c  pi pe.   At t ach wi r e t o t op of  pi pe i n such manner  t hat  i t  
wi l l  not  be di spl aced dur i ng const r uct i on oper at i ons.

3. 2. 1. 1. 4   Connect i ons t o Exi st i ng Wat er  Li nes

Make connect i ons t o exi st i ng wat er  l i nes af t er  coor di nat i on wi t h t he 
f aci l i t y  and wi t h a mi ni mum i nt er r upt i on of  ser vi ce on t he exi st i ng l i ne.   
Make connect i ons t o exi st i ng l i nes under  pr essur e i n accor dance wi t h t he 
r ecommended pr ocedur es of  t he manuf act ur er  of  t he pi pe bei ng t apped and as 
i ndi cat ed.

3. 2. 1. 1. 5   Sewer  Manhol es

No wat er  pi pi ng i s t o pass t hr ough or  come i n cont act  wi t h any par t  of  a 
sewer  manhol e.

3. 2. 1. 1. 6   Wat er  Pi pi ng Par al l el  Wi t h Sewer  Pi pi ng

Wher e t he l ocat i on of  t he wat er  l i ne i s not  c l ear l y def i ned by di mensi ons 
on t he dr awi ngs,  do not  l ay wat er  l i ne c l oser  t han 3. 0 m,  hor i zont al l y,  
f r om any sewer  l i ne.

a.   Nor mal  Condi t i ons:  Lay wat er  pi pi ng at  l east  3. 0 m hor i zont al l y f r om 
sewer  or  sewer  manhol e whenever  possi bl e.   Measur e t he di st ance f r om 
out si de edge t o out si de edge of  pi pe or  out si de edge of  manhol e.   When 
l ocal  condi t i ons pr event  hor i zont al  separ at i on i nst al l  wat er  pi pi ng i n 
a separ at e t r ench wi t h t he bot t om of  t he wat er  pi pi ng at  l east  450 mm 
above t he t op of  t he sewer  pi pi ng.

b.   Unusual  Condi t i ons:  When l ocal  condi t i ons pr event  ver t i cal  separ at i on,  
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const r uct  sewer  pi pi ng of  JWWA compl i ant  duct i l e i r on wat er  pi pi ng and 
per f or m hydr ost at i c sewer  t est ,  wi t hout  l eakage,  pr i or  t o 
backf i l l i ng.   When l ocal  condi t i ons pr event  ver t i cal  separ at i on,  t est  
t he sewer  manhol e i n pl ace t o ensur e wat er t i ght  const r uct i on.

3. 2. 1. 1. 7   Wat er  Pi pi ng Cr ossi ng Sewer  Pi pi ng

Pr ovi de at  l east  450 mm above t he t op ( cr own)  of  t he sewer  pi pi ng and t he 
bot t om ( i nver t )  of  t he wat er  pi pi ng whenever  possi bl e.   Measur e t he 
di st ance edge- t o- edge.   Wher e wat er  l i nes cr oss under  gr avi t y sewer  l i nes,  
const r uct  sewer  l i ne of  JWWA compl i ant  duct i l e i r on wat er  pi pi ng wi t h 
r ubber - gasket ed j oi nt s and no j oi nt  l ocat ed wi t hi n 3 m hor i zont al l y,  of  
t he cr ossi ng.   Lay wat er  l i nes whi ch cr oss sewer  f or ce mai ns and i nver t ed 
si phons at  l east  600 mm above t hese sewer  l i nes;  when j oi nt s i n t he sewer  
l i ne ar e c l oser  t han 900 mm hor i zont al l y f r om t he wat er  l i ne r el ay t he 
sewer  l i ne t o ensur e no j oi nt  c l oser  t han 900 mm.

a.   Nor mal  Condi t i ons:  Pr ovi de a separ at i on of  at  l east  450 mm bet ween t he 
bot t om of  t he wat er  pi pi ng and t he t op of  t he sewer  pi pi ng i n cases 
wher e wat er  pi pi ng cr osses above sewer  pi pi ng.

b.   Unusual  Condi t i ons:   When l ocal  condi t i ons pr event  a ver t i cal  
separ at i on descr i bed above,  const r uct  sewer  pi pi ng passi ng over  or  
under  wat er  pi pi ng of  JWWA compl i ant  duct i l e i r on wat er  pi pi ng and 
per f or m hydr ost at i c sewer  t est ,  wi t hout  l eakage,  pr i or  t o 
backf i l l i ng.   Const r uct  sewer  cr ossi ng wi t h a mi ni mum 6. 1 m l engt h of  
t he JWWA compl i ant  duct i l e i r on wat er  pi pi ng,  cent er ed at  t he poi nt  of  
t he cr ossi ng so t hat  j oi nt s ar e equi di st ant  and as f ar  as possi bl e 
f r om t he wat er  pi pi ng.   Pr ot ect  wat er  pi pi ng passi ng under  sewer  
pi pi ng by pr ovi di ng a ver t i cal  separ at i on of  at  l east  450 mm bet ween 
t he bot t om of  t he sewer  pi pi ng and t he t op of  t he wat er  pi pi ng;  
adequat e st r uct ur al  suppor t  f or  t he sewer  pi pi ng t o pr event  excessi ve 
def l ect i on of  t he j oi nt s and t he set t l i ng on or  damage t o t he wat er  
pi pi ng.

3. 2. 1. 1. 8   Penet r at i ons

Pr ovi de duct i l e- i r on or  Schedul e 40 st eel  wal l  s l eeves f or  pi pe passi ng 
t hr ough wal l s of  val ve pi t s and st r uct ur es.   Fi l l  annul ar  space bet ween 
wal l s and sl eeves wi t h r i ch cement  mor t ar .   Fi l l  annul ar  space bet ween 
pi pe and sl eeves wi t h mast i c.

3. 2. 1. 1. 9   Fl anged Pi pe

Onl y i nst al l  f l anged pi pe abovegr ound or  wi t h t he f l anges i n val ve pi t s.

3. 2. 1. 2   Duct i l e- I r on Pi pi ng

Unl ess ot her wi se speci f i ed,  i nst al l  pi pe and f i t t i ngs i n accor dance wi t h 
t he par agr aph GENERAL REQUI REMENTS and wi t h t he r equi r ement s of  JDPA T 01
f or  pi pe i nst al l at i on,  j oi nt  assembl y,  val ve- and- f i t t i ng i nst al l at i on,  and 
t hr ust  r est r ai nt .

a.   Joi nt i ng:   Make push- on j oi nt s wi t h t he gasket s and l ubr i cant  
speci f i ed f or  t hi s t ype j oi nt ;  assembl e i n accor dance wi t h t he 
appl i cabl e r equi r ement s of  pi pe manuf act ur er  f or  j oi nt  assembl y.  Make 
mechani cal  j oi nt s wi t h t he gasket s,  gl ands,  bol t s,  and nut s speci f i ed 
f or  t hi s t ype j oi nt ;  assembl e i n accor dance wi t h t he appl i cabl e 
r equi r ement s of  of  pi pe manuf act ur er  f or  j oi nt  assembl y .  Make f l anged 
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j oi nt s wi t h t he gasket s,  bol t s,  and nut s speci f i ed f or  t hi s t ype 
j oi nt .   Make f l anged j oi nt s up t i ght ;  avoi d undue st r ai n on f l anges,  
f i t t i ngs,  val ves,  and ot her  accessor i es.   Al i gn bol t  hol es f or  each 
f l anged j oi nt .   Use f ul l  s i ze bol t s f or  t he bol t  hol es;  use of  
under si zed bol t s wi l l  not  be per mi t t ed.   Do not  al l ow adj oi ni ng f l ange 
f aces t o be out  of  par al l el  t o such degr ee t hat  t he f l anged j oi nt  
cannot  be made wat er t i ght  wi t hout  over st r ai ni ng t he f l ange.   When 
f l anged pi pe or  f i t t i ng has di mensi ons t hat  do not  al l ow t he maki ng of  
a f l anged j oi nt  as speci f i ed,  r epl ace i t .  Use set  scr ew f l anges t o 
make f l anged j oi nt s wher e condi t i ons pr event  t he use of  f ul l - l engt h 
f l anged pi pe and assembl e i n accor dance wi t h t he r ecommendat i ons of  
t he set  scr ew f l ange manuf act ur er .   Dur i ng i nst al l at i on of  set  scr ew 
gasket  pr ovi de f or  conf i nement  and compr essi on of  gasket  when j oi nt  t o 
adj oi ni ng f l ange i s made.  Assembl e j oi nt s made wi t h s l eeve- t ype 
mechani cal  coupl i ngs i n accor dance wi t h t he r ecommendat i ons of  t he 
coupl i ng manuf act ur er .     Make i nsul at i ng j oi nt s wi t h t he gasket s,  
s l eeves,  washer s,  bol t s,  and nut s pr evi ousl y speci f i ed f or  t hi s t ype 
j oi nt .   Assembl e i nsul at i ng j oi nt s as speci f i ed f or  f l anged j oi nt s,  
except  t hat  bol t s wi t h i nsul at i ng s l eeves ar e t o be f ul l  s i ze f or  t he 
bol t  hol es.   Ensur e t hat  t her e i s no met al - t o- met al  cont act  bet ween 
di ssi mi l ar  met al s af t er  t he j oi nt  has been assembl ed.

b.   Al l owabl e Def l ect i on:   Fol l ow duct i l e i r on pi pe manuf act ur er ' s 
r ecommendat i on f or  t he maxi mum al l owabl e def l ect i on.   I f  t he al i gnment  
r equi r es def l ect i on i n excess of  t he above l i mi t at i ons,  pr ovi de 
speci al  bends or  a suf f i c i ent  number  of  shor t er  l engt hs of  pi pe t o 
achi eve angul ar  def l ect i ons wi t hi n t he l i mi t  set  f or t h.

c.   Ext er i or  Pr ot ect i on:   Compl et el y encase bur i ed duct i l e i r on pi pel i nes  
wi t h pol yet hyl ene f i l m,  i n conf or mance wi t h JWWA K 158.

3. 2. 1. 3   PVC and PVCO Wat er  Mai n Pi pe

Unl ess ot her wi se speci f i ed,  i nst al l  pi pe and f i t t i ngs i n accor dance wi t h 
t he par agr aph GENERAL REQUI REMENTS  f or  l ayi ng of  pi pe,  j oi ni ng PVC pi pe 
t o f i t t i ngs and accessor i es,  set t i ng of  f i r e hydr ant s,  val ves,  and 
f i t t i ngs;  and wi t h t he r ecommendat i ons f or  pi pe j oi nt  assembl y and 
appur t enance per  pi pe manuf act ur er ' s i nst al l at i on i nst r uct i ons.

a.   Joi nt i ng:   Make push- on j oi nt s wi t h t he el ast omer i c gasket s speci f i ed 
f or  t hi s t ype j oi nt ,  usi ng ei t her  el ast omer i c- gasket  bel l - end pi pe or  
el ast omer i c- gasket  coupl i ngs.   For  pi pe- t o- pi pe push- on j oi nt  
connect i ons,  use onl y pi pe wi t h push- on j oi nt  ends havi ng f act or y- made 
bevel ;  f or  push- on j oi nt  connect i ons t o met al  f i t t i ngs,  val ves,  and 
ot her  accessor i es,  cut  spi got  end of  pi pe of f  squar e and r e- bevel  pi pe 
end t o a bevel  appr oxi mat el y t he same as t hat  on duct i l e- i r on pi pe 
used f or  t he same t ype of  j oi nt .   Use a l ubr i cant  r ecommended by t he 
pi pe manuf act ur er  f or  push- on j oi nt s.   Assembl e push- on j oi nt s f or  
pi pe- t o- pi pe j oi nt  connect i ons;  assembl e push- on j oi nt s f or  connect i on 
t o f i t t i ngs,  val ves,  and ot her  accessor i es;  make  compr essi on- t ype 
j oi nt s/ mechani cal  j oi nt s wi t h t he gasket s,  gl ands,  bol t s,  nut s,  and 
i nt er nal  st i f f ener s pr evi ousl y speci f i ed f or  t hi s t ype j oi nt ;  cut  of f  
spi got  end of  pi pe f or  compr essi on- t ype j oi nt / mechani cal - j oi nt  
connect i ons and do not  r e- bevel ;  assembl e  j oi nt s made wi t h 
s l eeve- t ype mechani cal  coupl i ngs ,  al l  i n accor dance wi t h pi pe 
manuf act ur er ' s i nst al l at i on i nst r uct i ons.

b.   Joi nt  Of f set :   Const r uct  j oi nt  of f set  .   Do not  exceed t he mi ni mum 
l ongi t udi nal  bendi ng as r ecommended by pi pe manuf act ur er .
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c.   Fi t t i ngs:   I nst al l  i n accor dance wi t h PVC and PVCO pi pe manuf act ur er ' s 
i nst al l at i on st andar ds.

3. 2. 1. 4   Pol yet hyl ene ( PE)  Pi pi ng

I nst al l  PE pi pes i n accor dance wi t h pi pe manuf act ur er ' s i nst al l at i on 
i nst r uct i on.

3. 2. 1. 5   Pl ast i c Ser vi ce Pi pi ng

I nst al l  pi pe and f i t t i ngs i n accor dance wi t h t he par agr aph GENERAL 
REQUI REMENTS and wi t h t he appl i cabl e r equi r ement s,  pi pe manuf act ur er ' s 
i nst al l at i on i nst r uct i ons ,  unl ess ot her wi se speci f i ed.   Handl e sol vent  
cement s used t o j oi n pl ast i c pi pi ng i n accor dance wi t h pi pe manuf act ur er ' s 
i nst al l at i on i nst r uct i ons.

3. 2. 1. 5. 1   Joi nt i ng

Make sol vent - cement ed j oi nt s f or  PVC pi pi ng usi ng t he sol vent  cement  
pr evi ousl y speci f i ed f or  t hi s mat er i al ;  assembl e j oi nt s i n accor dance wi t h 
pi pe manuf act ur er ' s i nst al l at i on i nst r uct i ons.   Make pl ast i c pi pe j oi nt s 
t o ot her  pi pe mat er i al s i n accor dance wi t h t he r ecommendat i ons of  t he 
pl ast i c pi pe manuf act ur er .

3. 2. 1. 5. 2   Pl ast i c Pi pe Connect i ons t o Appur t enances

Connect  pl ast i c ser vi ce l i nes t o cor por at i on st ops and gat e val ves i n 
accor dance wi t h t he r ecommendat i ons of  t he pl ast i c pi pe manuf act ur er .

3. 2. 1. 6   Fi r e Pr ot ect i on Ser vi ce Li nes f or  Spr i nkl er  Suppl i es

Connect  wat er  ser vi ce l i nes used t o suppl y bui l di ng spr i nkl er  syst ems f or  
f i r e pr ot ect i on t o t he wat er  mai n i n accor dance wi t h NFPA 24.

3. 2. 1. 7   Wat er  Ser vi ce Pi pi ng

3. 2. 1. 7. 1   Locat i on

Connect  wat er  ser vi ce pi pi ng t o t he bui l di ng ser vi ce wher e t he bui l di ng 
ser vi ce has been i nst al l ed.   Wher e bui l di ng ser vi ce has not  been 
i nst al l ed,  t er mi nat e wat er  ser vi ce l i nes appr oxi mat el y 1. 5 m f r om t he 
bui l di ng l i ne at  t he poi nt s i ndi cat ed;  c l ose such wat er  ser vi ce l i nes wi t h 
pl ugs or  caps.

3. 2. 1. 7. 2   Wat er  Ser vi ce Li ne Connect i ons t o Wat er  Mai ns

Connect   wat er  ser vi ce l i nes t o t he mai n by a cor por at i on st op and 
gooseneck and i nst al l  a ser vi ce st op bel ow t he f r ost l i ne.  Connect  wat er  
ser vi ce l i nes t o duct i l e- i r on wat er  mai ns i n accor dance wi t h pi pe 
manuf act ur er ' s i nst al l at i on i nst r uct i ons f or  ser vi ce t aps.  Connect  wat er  
ser vi ce l i nes t o PVC wat er  mai ns i n accor dance wi t h pi pe manuf act ur er ' s 
i nst al l at i on i nst r uct i ons.   

3. 2. 2   Rai l r oad Ri ght - of - Way

I nst al l  pi pi ng passi ng under  t he r i ght - of - way of  a commer ci al  r ai l r oad i n 
accor dance wi t h t he speci f i cat i ons f or  pi pel i nes conveyi ng nonf l ammabl e 
subst ances .  For  PVC  wat er  mai n pi pe,  al so i nst al l  i n accor dance wi t h t he 
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r ecommendat i ons of  pi pe manuf act ur er  f or  i nst al l at i on of  casi ngs.

3. 2. 3   Met er s

I nst al l  met er s and met er  boxes vaul t s at  t he l ocat i ons shown on t he 
dr awi ngs.   Cent er  met er s i n t he boxes vaul t s t o al l ow f or  r eadi ng and ease 
of  r emoval  or  mai nt enance.   Set  t op of  box or  vaul t  at  f i ni shed gr ade.

3. 2. 4   Backf l ow Pr event er s

I nst al l  backf l ow pr event er s of  t ype,  s i ze,  and capaci t y i ndi cat ed a 
mi ni mum of  300 mm and a maxi mum of   900 mm above concr et e base.   I ncl ude 
val ves and t est  cocks.   I nst al l  accor di ng t o t he manuf act ur er s 
r equi r ement s and t he r equi r ement s of  pl umbi ng and heal t h depar t ment  and 
aut hor i t i es havi ng j ur i sdi ct i on.   Suppor t  NPS 63 mm and l ar ger  backf l ow 
pr event er s,  val ves,  and pi pi ng near  f l oor  wi t h 300 mm mi ni mum ai r  gap,  and 
on concr et e pi er s or  st eel  pi pe suppor t s.   Do not  i nst al l  backf l ow 
pr event er s t hat  have a r el i ef  dr ai n i n vaul t  or  i n ot her  spaces subj ect  t o 
f l oodi ng.   Do not  i nst al l  by- pass pi pi ng ar ound backf l ow pr event er s.

3. 2. 4. 1   Backf l ow Pr event er  Encl osur e

I nst al l  a l evel  concr et e base wi t h t op of  concr et e sur f ace appr oxi mat el y 
50 mm above gr ade.   I nst al l  pr ot ect i ve encl osur e over  val ve and 
equi pment .   Anchor  pr ot ect i ve encl osur e t o concr et e base.

3. 2. 5   Di s i nf ect i on

Di si nf ect i on of  syst ems suppl y i ng non- pot abl e wat er  i s not  r equi r ed.

Pr i or  t o di s i nf ect i on,  pr ovi de di s i nf ect i on pr ocedur es,  pr oposed 
neut r al i zat i on and di sposal  met hods of  wast e wat er  f r om di s i nf ect i on as 
par t  of  t he di s i nf ect i on submi t t al .   Di s i nf ect  new wat er  pi pi ng and 
exi st i ng wat er  pi pi ng af f ect ed by Cont r act or ' s oper at i ons i n accor dance 
wi t h t he appl i cabl e JWWA st andar ds.   Ensur e a f r ee chl or i ne r esi dual  of  
not  l ess t han 10 mg/ L af t er  24 hour  hol di ng per i od and pr i or  t o per f or mi ng 
bact er i ol ogi cal  t est s.

3. 2. 6   Fl ushi ng

Per f or m bact er i ol ogi cal  t est s pr i or  t o f l ushi ng.   Fl ush sol ut i on f r om t he 
syst ems wi t h domest i c wat er  unt i l  maxi mum r esi dual  chl or i ne cont ent  i s 
wi t hi n t he r ange of  0. 2 t o 0. 5 mg/ L,  t he r esi dual  chl or i ne cont ent  of  t he 
di st r i but i on syst em,  or  accept abl e f or  domest i c use.   Use  neut r al i z i ng 
chemi cal s as r ecommended by JWWA st andar ds.

3. 2. 7   Pi pe Rest r ai nt

3. 2. 7. 1   Concr et e Thr ust  Bl ocks

I nst al l  concr et e t hr ust  bl ocks wher e i ndi cat ed.

3. 2. 7. 2   Rest r ai ned Joi nt s

I nst al l  r est r ai ned j oi nt s i n accor dance wi t h t he manuf act ur er ' s 
i nst r uct i ons or   NFPA 24 wher e i ndi cat ed.   For  met al  har ness use t i e r ods 
and cl amps as shown i n NFPA 24.  Pr ovi de met al  har ness f abr i cat ed by t he 
pi pe manuf act ur er  and f ur ni shed wi t h t he pi pe.
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3. 2. 8   Val ves

3. 2. 8. 1   Gat e Val ves

I nst al l  gat e val ves i n accor dance wi t h t he r equi r ement s f or  
val ve- and- f i t t i ng i nst al l at i on and wi t h t he r ecommendat i ons of  t he gat e 
val ve manuf act ur er .   I nst al l  gat e val ves on PVC and PVCO wat er  mai ns i n 
accor dance wi t h t he r ecommendat i ons  of  t he gat e val ve manuf act ur er .   Make 
and assembl e j oi nt s t o gat e val ves as speci f i ed f or  maki ng and assembl i ng 
t he same t ype j oi nt s bet ween pi pe and f i t t i ngs.

3. 2. 8. 2   Check Val ves

I nst al l  check val ves i n accor dance wi t h t he appl i cabl e r equi r ement s f or  
val ve- and- f i t t i ng i nst al l at i on ,  except  as ot her wi se i ndi cat ed.   Make and 
assembl e j oi nt s t o check val ves as speci f i ed f or  maki ng and assembl i ng t he 
same t ype j oi nt s bet ween pi pe and f i t t i ngs.

3. 2. 8. 3   Ai r  Rel ease,  Ai r / Vacuum,  and Combi nat i on Ai r  Val ves

I nst al l  pr essur e vacuum assembl i es of  t ype,  s i ze,  and capaci t y i ndi cat ed.   
I ncl ude val ves and t est  cocks.   I nst al l  accor di ng t o t he r equi r ement s of  
pl umbi ng and heal t h depar t ment  and aut hor i t i es havi ng j ur i sdi ct i on.   Do 
not  i nst al l  pr essur e vacuum br eaker  assembl i es i n vaul t  or  ot her  space 
subj ect  t o f l oodi ng.

3. 2. 9   Bl owof f  Val ve Assembl i es

I nst al l  bl owof f  val ve assembl i es as i ndi cat ed on t he dr awi ngs or  i n 
accor dance wi t h t he manuf act ur es r ecommendat i ons.   I nst al l  di schar ge 
f i t t i ng on t he end of  r i ser  pi pe t o di r ect  t he f l ow of  wat er  so as t o 
mi ni mi ze damage t o sur r oundi ng ar eas.

3. 2. 10   Fi r e Hydr ant s

I nst al l  f i r e hydr ant s i n accor dance wi t h NFPA 24 and wi t h t he r equi r ement s 
of  JDPA T 01 f or  pi pe i nst al l at i on and as i ndi cat ed.   Make and assembl e 
j oi nt s as speci f i ed f or  maki ng and assembl i ng t he same t ype j oi nt s bet ween 
pi pe and f i t t i ngs.   Pr ovi de met al  har ness as speci f i ed under  pi pe 
anchor age r equi r ement s f or  t he r espect i ve pi pel i ne mat er i al  t o whi ch f i r e 
hydr ant  i s at t ached.   I nst al l  f i r e hydr ant s wi t h t he 115 mm connect i ons 
f aci ng t he adj acent  paved sur f ace.   I f  t her e ar e t wo paved adj acent  
sur f aces,  i nst al l  f i r e hydr ant s wi t h t he 115 mm connect i on f aci ng t he 
paved sur f ace wher e t he connect i ng mai n i s l ocat ed.

3. 3   FI ELD QUALI TY CONTROL

3. 3. 1   Test s

Not i f y t he Cont r act i ng Of f i cer  a mi ni mum of  f i ve days i n advance of  
hydr ost at i c t est i ng.   Coor di nat e t he pr oposed met hod f or  di sposal  of  wast e 
wat er  f r om hydr ost at i c t est i ng.   Per f or m f i el d t est s,  and pr ovi de l abor ,  
equi pment ,  and i nci dent al s r equi r ed f or  t est i ng,  except  t hat  wat er  needed 
f or  f i el d t est s wi l l  be f ur ni shed as set  f or t h i n par agr aph AVAI LABI LI TY 
AND USE OF UTI LI TY SERVI CES i n Sect i on 01 50 00 TEMPORARY CONSTRUCTI ON 
FACI LI TI ES AND CONTROLS.   Pr ovi de document at i on t hat  al l  i t ems of  wor k 
have been const r uct ed i n accor dance wi t h t he Cont r act  document s.

SECTI ON 33 11 00  Page 22



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

3. 3. 1. 1   Hydr ost at i c Test

Test  t he wat er  syst em i n accor dance wi t h t he appl i cabl e JWWA st andar ds.   
Wher e wat er  mai ns pr ovi de f i r e ser vi ce,  t est  i n accor dance wi t h t he 
speci al  t est i ng r equi r ement s gi ven i n t he par agr aph SPECI AL TESTI NG 
REQUI REMENTS FOR FI RE SERVI CE.   Test  duct i l e- i r on wat er  mai ns i n 
accor dance wi t h t he r equi r ement s of  JI S S 3200- 1 f or  hydr ost at i c t est i ng.   
The amount  of  l eakage on duct i l e- i r on pi pel i nes wi t h mechani cal - j oi nt s or  
push- on j oi nt s i s not  t o exceed t he amount s gi ven i n pi pe manuf act ur er ' s 
i nst al l at i on i nst r uct i ons.  No l eakage wi l l  be al l owed at  j oi nt s made by 
any ot her  met hods.   Test  PVC and PVCO pl ast i c wat er  syst ems made wi t h PVC 
pi pe f or  pr essur e and l eakage t est s.   The amount  of  l eakage on pi pel i nes 
made of  PVC wat er  mai n pi pe i s not  t o exceed t he amount s gi ven i n pi pe 
manuf act ur er ' s i nst al l at i on i nst r uct i ons,  except  t hat  at  j oi nt s made wi t h 
s l eeve- t ype mechani cal  coupl i ngs,  no l eakage wi l l  be al l owed.  Test  wat er  
ser vi ce l i nes f or  hydr ost at i c t est i ng.   No l eakage wi l l  be al l owed at  
copper  pi pe j oi nt s,  copper  t ubi ng j oi nt s ( sol der ed,  compr essi on t ype,  
br azed) ,  pl ast i c pi pe j oi nt s,  f l anged j oi nt s,  and scr ewed j oi nt s.   Do not  
backf i l l  ut i l i t y  t r ench or  begi n t est i ng on any sect i on of  a pi pel i ne 
wher e concr et e t hr ust  bl ocks have been pr ovi ded unt i l  at  l east  7 days 
af t er  pl aci ng of  t he concr et e.

3. 3. 1. 2   Hydr ost at i c Sewer  Test

The hydr ost at i c pr essur e sewer  t est  wi l l  be per f or med i n accor dance wi t h 
t he appl i cabl e JWWA st andar d f or  t he pi pi ng mat er i al  wi t h a mi ni mum t est  
pr essur e of  200 kPa.

3. 3. 1. 3   Leakage Test

For  l eakage t est ,  use a hydr ost at i c pr essur e not  l ess t han t he maxi mum 
wor ki ng pr essur e of  t he syst em.   Leakage t est  may be per f or med at  t he same 
t i me and at  t he same t est  pr essur e as t he pr essur e t est .

For  PE per f or m l eak t est i ng i n accor dance wi t h t he appl i cabl e JWWA 
st andar ds.

3. 3. 1. 4   Bact er i ol ogi cal  Test i ng

Per f or m bact er i ol ogi cal  t est s i n accor dance wi t h t he appl i cabl e JWWA 
st andar ds.   Anal yze sampl es by a cer t i f i ed l abor at or y,  and submi t  t he 
r esul t s of  t he bact er i ol ogi cal  sampl es.

3. 3. 1. 5   Backf l ow Pr event er  Test s

Af t er  i nst al l at i on conduct  Backf l ow Pr event er  Test s and pr ovi de t est  
r epor t s ver i f y i ng t hat  t he i nst al l at i on meet s t he JI S S 3200- 4 or  
appl i cabl e JWWA t est i ng st andar ds.

3. 3. 1. 6   Speci al  Test i ng Requi r ement s f or  Fi r e Ser vi ce

Test  wat er  mai ns and wat er  ser vi ce l i nes pr ovi di ng f i r e ser vi ce or  wat er  
and f i r e ser vi ce i n accor dance wi t h NFPA 24.   The addi t i onal  wat er  added 
t o t he syst em must  not  exceed t he l i mi t s gi ven i n NFPA 24

3. 3. 1. 7   Tr acer  Wi r e Cont i nui t y Test

Test  t r acer  wi r e f or  cont i nui t y af t er  ser vi ce connect i ons have been 
compl et ed and pr i or  t o f i nal  pavement  or  r est or at i on.   Ver i f y t hat  t r acer  
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wi r e i s l ocat abl e wi t h el ect r oni c ut i l i t y  l ocat i ng equi pment .   Repai r  
br eaks or  separ at i ons and r e- t est  f or  cont i nui t y.

3. 4   SYSTEM STARTUP

Wat er  mai ns and appur t enances must  be compl et el y i nst al l ed,  di s i nf ect ed,  
f l ushed,  and sat i sf act or y bact er i ol ogi cal  sampl e r esul t s r ecei ved pr i or  t o 
per manent  connect i ons bei ng made t o t he act i ve di st r i but i on syst em.   
Obt ai n appr oval  by t he Cont r act i ng Of f i cer  pr i or  t o t he new wat er  pi pi ng 
bei ng pl aced i nt o ser vi ce.

3. 5   CLEANUP

Upon compl et i on of  t he i nst al l at i on of  wat er  l i nes and appur t enances,  
r emove al l  debr i s and sur pl us mat er i al s r esul t i ng f r om t he wor k.

        - -  End of  Sect i on - -

SECTI ON 33 11 00  Page 24



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

SECTI ON 33 30 00

SANI TARY SEWERAGE
05/ 18

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S A 5001 ( 2008)  Cr ushed St one f or  Road Const r uct i on

JI S A 5005 ( 2009)  Cr ushed St one and Manuf act ur ed Sand 
f or  Concr et e

JI S A 5308 ( 2014)  Ready- Mi xed Concr et e

JI S A 5314 ( 2014)  Mor t ar  Li ni ng f or  Duct i l e I r on Pi pes

JI S A 5372 ( 2016)  Pr ecast  Rei nf or ced Concr et e Pr oduct s

JI S A 5506 ( 2008)  Manhol e Cover s f or  Sewer age Wor ks

JI S B 1171 ( 2015)  Cup Head Squar e Neck Bol t s 
( Amendment  1)

JI S B 1180 ( 2014)  Hexagon Head Bol t s and Hexagon 
Scr ews

JI S B 1181 ( 2014)  Hexagon Nut s and Hexagon Thi n Nut s

JI S B 2404 ( 2018)  Di mensi ons of  Gasket s f or  Use wi t h 
Pi pe Fl anges

JI S G 3101 ( 2020)  Rol l ed St eel s f or  Gener al  St r uct ur e

JI S G 5526 ( 2014)  Duct i l e I r on Pi pes

JI S G 5527 ( 2014)  Duct i l e I r on Fi t t i ngs

JI S H 8641 ( 2021)  Hot  Di p Gal vani zed Coat i ngs

JI S K 0102 ( 2019)  Test i ng Met hods f or  I ndust r i al  
Wast ewat er  ( Amendment  1)

JI S K 6353 ( 2011)  Rubber  Goods f or  Wat er  Wor ks

JI S K 6739 ( 2016)  Unpl ast i c i zed Pol y ( Vi nyl  Chl or i de)  
( PVC- U)  Pi pe Fi t t i ngs f or  Dr ai n

JI S K 6741 ( 2016;  R 2021)  Unpl ast i c i zed Pol y ( Vi nyl  
Chl or i de)  ( PVC- U)  Pi pes
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JI S K 6742 ( 2016)  Unpl ast i c i zed pol y ( v i nyl  chl or i de)  
( PVC- U)  pi pes f or  wat er  suppl y

JI S K 6743 ( 2016)  Unpl ast i c i zed Pol y ( Vi nyl  Chl or i de)  
( PVC- U)  Pi pe Fi t t i ngs f or  Wat er  Suppl y

JI S R 5210 ( 2009)  Por t l and Cement

JAPAN WATER WORKS ASSOCI ATI ON ( JWWA)

JWWA K 158 ( 2017)  Pol yet hyl ene Sl eeve f or  Duct i l e 
Cast  I r on Pi pe f or  Wat er  Suppl y

JAPAN SEWAGE WORKS ASSOCI ATI ON ( JSWA)

JSWAS K- 1 ( 2010)  Ri gi d PVC Pi pe f or  Sewer

THE SOCI ETY OF HEATI NG,  AI R- CONDI TI ONI NG AND SANI TARY ENGI NEERS OF 
JAPAN ( SHASE)

SHASE- S 209 ( 2009)  Manhol e Cover

JAPAN DUCTI LE I RON PI PE ASSOCI ATI ON ( JDPA)

JDPA Z 2010 ( 2009)  Synt het i c Resi n Coat i ng f or  Duct i l e 
I r on Pi pes and Fi t t i ngs

1. 2   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   Submi t t al s wi t h an " S"  
ar e f or  i ncl usi on i n t he Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o 
Sect i on 01 33 29 SUSTAI NABI LI TY REPORTI NG.   Submi t  t he f ol l owi ng i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

I nst al l at i on Dr awi ngs;  G

SD- 03 Pr oduct  Dat a

Pr essur e Pi pe;  G

Sewage Tr eat ment  Tanks;  G

SD- 06 Test  Repor t s

Hydr ost at i c Sewer  Test

I nf i l t r at i on Test s or  Exf i l t r at i on Test s

Test s For  Pr essur e Li nes;  G

Def l ect i on Test i ng

SD- 07 Cer t i f i cat es
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Gasket s

Pr e- I nst al l at i on I nspect i on Request ;  G

Post - I nst al l at i on I nspect i on;  G

1. 3   DELI VERY,  STORAGE,  AND HANDLI NG

1. 3. 1   Del i ver y and St or age

Check upon ar r i val ;  i dent i f y and segr egat e as t o t ypes,  f unct i ons,  and 
si zes.   St or e of f  t he gr ound i n a manner  af f or di ng easy accessi bi l i t y  and 
not  causi ng excessi ve r ust i ng or  coat i ng wi t h gr ease or  ot her  
obj ect i onabl e mat er i al s.

1. 3. 1. 1   Pi pi ng

I nspect  mat er i al s del i ver ed t o s i t e f or  damage;  st or e wi t h mi ni mum of  
handl i ng.   St or e mat er i al s on si t e i n encl osur es or  under  pr ot ect i ve 
cover i ngs.   St or e pl ast i c pi pi ng and j oi nt i ng mat er i al s and r ubber  gasket s 
under  cover  out  of  di r ect  sunl i ght .   Do not  st or e mat er i al s di r ect l y on 
t he gr ound.   Keep i nsi de of  pi pes and f i t t i ngs f r ee of  di r t  and debr i s.

1. 3. 1. 2   Cement ,  Aggr egat e,  and Rei nf or cement

As speci f i ed i n Sect i on 03 30 00 CAST- I N- PLACE CONCRETE.

1. 3. 2   Handl i ng

Handl e pi pe,  f i t t i ngs,  and ot her  accessor i es i n such manner  as t o ensur e 
del i ver y t o t he t r ench i n sound undamaged condi t i on.   Take speci al  car e 
not  t o damage l i ni ngs of  pi pe and f i t t i ngs;  i f  l i ni ng i s damaged,  make 
sat i sf act or y r epai r s.   Car r y,  do not  dr ag,  pi pe t o t r ench.   St or e 
sol vent s,  sol vent  compounds,  l ubr i cant s,  el ast omer i c gasket s,  and any 
si mi l ar  mat er i al s r equi r ed t o i nst al l  t he pl ast i c pi pe  i n accor dance wi t h 
t he manuf act ur er ' s r ecommendat i on and di scar d t hose mat er i al s i f  t he 
st or age per i od exceeds t he r ecommended shel f  l i f e.   Di scar d sol vent s i n 
use when t he r ecommended pot  l i f e i s exceeded.

PART 2   PRODUCTS

2. 1   SYSTEM DESCRI PTI ON

2. 1. 1   Sani t ar y Sewer  Gr avi t y Pi pel i ne

Pr ovi de mai ns and l at er al s of  concr et e pi pe or  pol yvi nyl  chl or i de ( PVC)  
pl ast i c pi pe.   Pr ovi de bui l di ng connect i ons  of   pol yvi nyl  chl or i de ( PVC)  
pl ast i c pi pe.  Pr ovi de new and modi f y exi st i ng ext er i or  sani t ar y gr avi t y 
sewer  pi pi ng and appur t enances.   Pr ovi de each syst em compl et e and r eady 
f or  oper at i on.   The ext er i or  sani t ar y gr avi t y sewer  syst em i ncl udes 
equi pment ,  mat er i al s,  i nst al l at i on,  and wor kmanshi p as speci f i ed her ei n 
mor e t han 1. 5 m out si de of  bui l di ng wal l s.

2. 1. 2   Sani t ar y Sewer  Pr essur e Li nes

Pr ovi de pr essur e l i nes of  duct i l e i r on pr essur e pi pe or  pol yvi nyl  chl or i de 
( PVC)  pl ast i c pr essur e pi pe.
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2. 2   MATERI ALS

Pr ovi de mat er i al s conf or mi ng t o t he r espect i ve speci f i cat i ons and ot her  
r equi r ement s speci f i ed bel ow.   Submi t  manuf act ur er ' s pr oduct  
speci f i cat i on, st andar d dr awi ngs or  cat al og cut s.

2. 2. 1   Gr avi t y Pi pe

2. 2. 1. 1   Concr et e Gr avi t y Sewer  Pi pi ng

2. 2. 1. 1. 1   Concr et e Gr avi t y Pi pe

Pr ovi de  r ei nf or ced concr et e pi pe conf or mi ng t o JI S A 5372,  ext er nal  
pr essur e t ype,  Cl ass 1 or  Cl ass 2,  Type B.

2. 2. 1. 1. 2   Joi nt i ng Mat er i al s f or  Concr et e Gr avi t y Pi pi ng

Pr ovi de gasket s and pi pe ends f or  r ubber  gasket  j oi nt   conf or mi ng t o
JI S K 6353.   Use gasket s sui t abl e f or  use wi t h sewage.

Submi t  cer t i f i cat es of  compl i ance st at i ng t hat  t he f i t t i ngs or  gasket s 
used f or  wast e dr ai ns or  l i nes ar e oi l  r esi st ant .

2. 2. 1. 2   PVC Gr avi t y Sewer  Pi pi ng

2. 2. 1. 2. 1   Pi pe and Fi t t i ngs

a.  Pi pe: JI S K 6741,  Cl ass VP or  VU.

b.  Fi t t i ngs: JI S K 6739

2. 2. 1. 2. 2   Joi nt s and Joi nt i ng Mat er i al

Joi nt i ng Mat er i al s:  Rubber  gasket  conf or mi ng t o JI S K 6353.  Gasket s shal l  
be sui t abl e f or  use i n sewer age.

2. 2. 1. 2. 3   PVC Br anch Pi pe Connect or s

Shal l  be st andar d pr oduct  compat i bl e wi t h t he PVC pl ast i c pi pe and 
conf or mi ng t o JSWAS K- 1 and JI S K 6739.  Adhesi ve mat er i al s shal l  be as per  
br anch pi pe manuf act ur er ' s r ecommendat i on.

2. 2. 2   Pr essur e Pi pe

2. 2. 2. 1   Duct i l e I r on Pr essur e Pi pi ng

2. 2. 2. 1. 1   Duct i l e I r on Pr essur e Pi pe and Fi t t i ngs

Pr ovi de mechani cal  j oi nt  or  f l anged duct i l e- i r on pi pe  conf or mi ng t o  
JI S G 5526.   Pr ovi de f i t t i ngs conf or mi ng t o JI S G 5527.  Use f i t t i ngs whi ch 
have a pr essur e r at i ng at  l east  equi val ent  t o t hat  of  t he pi pe.  Pi pe and 
f i t t i ngs ar e t o have i nt er i or  cement - mor t ar  l i ni ng conf or mi ng t o JI S A 5314
 and ext er i or  pi pe coat i ng conf or mi ng t o JDPA Z 2010.

2. 2. 2. 1. 2   Duct i l e I r on Pr essur e Joi nt s and Joi nt i ng Mat er i al s

a.   Joi nt s,  gener al :   Use mechani cal  j oi nt s f or  pi pe and f i t t i ngs.  Use 
f l anged j oi nt s wher e i ndi cat ed.  Joi nt s made wi t h s l eeve- t ype 
mechani cal  coupl i ng may be used i n l i eu of  push- on j oi nt .
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b.   Mechani cal  j oi nt s:   Gasket s ar e t o conf or m t o JI S B 2404.

c.   Fl anged j oi nt s:   Pr ovi de bol t s,  nut s,  and gasket s f or  f l anged 
connect i ons compat i bl e wi t h JI S G 5527 j oi nt s.

d.   Joi nt s made wi t h s l eeve- t ype mechani cal  coupl i ngs:  Pr ovi de  bol t s 
conf or mi ng t o t he t ensi l e r equi r ement s of  JI S B 1180 wi t h nut s 
conf or mi ng t o t he t ensi l e r equi r ement s of  JI S B 1181 or  r ound- head 
squar e- neck t ype bol t s conf or mi ng t o JI S B 1171 wi t h hex nut s 
conf or mi ng t o JI S B 1181.

2. 2. 2. 2   PVC Pr essur e Pi pe and Associ at ed Fi t t i ngs

2. 2. 2. 2. 1   Pi pe and Fi t t i ngs

Pi pe,  coupl i ngs and f i t t i ngs ar e t o be manuf act ur ed of  mat er i al s 
conf or mi ng t o JI S K 6742 and f i t t i ngs conf or mi ng t o JI S K 6743.

2. 2. 2. 2. 2   Sol vent  Cement  Joi nt

Pr ovi de sol vent  cement  j oi nt  per  pi pe manuf act ur er ' s r ecommendat i on.

2. 2. 3   Pi pi ng Beneat h Rai l r oad Ri ght - of - Way

Wher e pi pel i ne passes under  t he r i ght - of - way of  a commer ci al  r ai l r oad,  
pi pi ng i s t o conf or m t o t he speci f i cat i ons f or  pi pel i nes conveyi ng 
nonf l ammabl e subst ances.   For  casi ng pi pe pr ovi de duct i l e- i r on pi pe i n 
l i eu of  cast - i r on soi l  pi pe.   Duct i l e- i r on pi pe i s t o conf or m t o and have 
st r engt h comput ed i n accor dance wi t h JI S G 5526.

2. 2. 4   Por t l and Cement

Por t l and cement  shal l  conf or m t o JI S R 5210.

2. 2. 5   Por t l and Cement  Concr et e

Pr ovi de por t l and cement  concr et e  conf or mi ng t o JI S A 5308,  compr essi ve 
st r engt h of  24 MPa at  28 days,  except  f or  concr et e cr adl e and encasement  
or  concr et e bl ocks f or  manhol es.   Concr et e used f or  cr adl e and encasement  
i s t o have a compr essi ve st r engt h of  18 MPa mi ni mum at  28 days.   Pr ot ect  
concr et e i n pl ace f r om f r eezi ng and moi st ur e l oss f or  7 days.

2. 2. 6   Pr ecast  Concr et e Manhol es

Appr oved commer ci al  pr oduct s as shown on dr awi ngs and conf or mi ng t o 
JI S A 5372 or  JSWAS K- 1.  Joi nt s bet ween pr ecast  concr et e manhol e sect i ons 
shal l  be made wi t h f l exi bl e wat er t i ght ,  r ubber - t ype gasket s per  manhol e 
manuf act ur er ' s st andar ds.

2. 2. 7   I nver t  Mor t ar

Mor t ar  f or  f or mi ng manhol e i nver t s shal l  be composed of  cement ,  sand and 
wat er  mi xed i n pr opor t i on of  1 par t  cement  t o 2 par t s of  sand,  suf f i c i ent  
wat er  t o pr oduce a wor kabl e mi xt ur e.  Mor t ar  shal l  be used i n t he wor k 
wi t hi n one hour  af t er  mi xi ng.  
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2. 2. 8   Gasket s and Connect or s

Resi l i ent  connect or s f or  maki ng j oi nt s bet ween manhol e and pi pes ent er i ng 
manhol e ar e t o conf or m t o pi pe manuf act ur er ' s st andar ds.

2. 2. 9   Sewage Tr eat ment  Tanks

Shal l  be t hr ee f unct i ons of  pr i mar y,  secondar y,  and f i nal  sewage t r eat ment  
and shal l  meet  t he r equi r ement s of  bi ochemi cal  oxygen demand ( BOD)  val ue 
as i ndi cat ed by t est i ng i n accor dance wi t h JI S K 0102.

2. 2. 10   Fr ames And Cover s f or  Manhol es

Shal l  be l ocal  manuf act ur er ' s st andar d pr oduct  conf or mi ng t o SHASE- S 209,  
and shal l  be of  cast  i r on per  JI S A 5506.  Si ze,  conf i gur at i on and l oadi ng 
capaci t y shal l  be as i ndi cat ed on dr awi ngs.  A l et t er  " S"  shal l  be st amped 
or  cast  i nt o cover s.

2. 2. 11   Manhol e St eps

Mat er i al s shal l  conf or m t o JI S G 3101,  Type SS400,  gal vani zed,  and of  t he 
s i ze and conf i gur at i on as shown on dr awi ng.  Manhol e st eps ar e not  r equi r ed 
i n manhol es and i nl et s l ess t han 1. 2 m deep.

2. 2. 12   Manhol e Ladder s

Pr ovi de a st eel  l adder  conf or mi ng t o JI S G 3101 wher e t he dept h of  a 
manhol e exceeds 3. 6 m.   The l adder  i s not  t o be l ess t han 406 mm i n wi dt h,  
wi t h 19 mm di amet er  r ungs spaced 305 mm apar t .   The t wo st r i nger s ar e t o 
be a mi ni mum 10 mm t hi ck and 51 mm wi de.   Gal vani ze l adder s and i nser t s 
af t er  f abr i cat i on i n conf or mance wi t h JI S H 8641.

2. 2. 13   Mi scel l aneous I t ems

2. 2. 13. 1   War ni ng Tape

Pr ovi de i n accor dance wi t h r equi r ement s as speci f i ed i n Sect i on 31 00 00 
EARTHWORK

2. 2. 13. 2   Sand Fi l l

Fi l l  ar ound PVC dr ai nage pi pes shal l  be c l eaned sand conf or mi ng t o 
JI S A 5005.

2. 2. 13. 3   Gr avel  Base Cour se

Cr ushed st one f or  base cour se at  concr et e st r uct ur es shal l  be cr usher  r un 
conf or mi ng t o JI S A 5001,  RC- 40.

2. 2. 13. 4   Sur f ace Cl eanout s

Sur f ace cl eanout  shal l  have cast  i r on cover  and f i t t i ng adapt abl e f or  
connect i on t o t he l ower  PVC pi pe.  Tr af f i c  l oadi ng capaci t y shal l  be as 
r equi r ed f or  t he manhol e cover s l ocat ed wi t hi n t he same gr ound sur f ace 
condi t i on.
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PART 3   EXECUTI ON

3. 1   PREPARATI ON

3. 1. 1   I nst al l at i on Dr awi ngs

Submi t  I nst al l at i on Dr awi ngs showi ng compl et e det ai l ,  bot h pl an and si de 
vi ew det ai l s wi t h pr oper  l ayout  and el evat i ons.

3. 2   I NSTALLATI ON

Backf i l l  af t er  i nspect i on by t he Cont r act i ng Of f i cer .   Bef or e,  dur i ng,  and 
af t er  i nst al l at i on,  pr ot ect  pl ast i c pi pe and f i t t i ngs f r om any envi r onment  
t hat  woul d r esul t  i n damage or  det er i or at i on t o t he mat er i al .   Keep a copy 
of  t he manuf act ur er ' s i nst r uct i ons avai l abl e at  t he const r uct i on s i t e at  
al l  t i mes and  f ol l ow t hese i nst r uct i ons unl ess di r ect ed ot her wi se by t he 
Cont r act i ng Of f i cer .

3. 2. 1   Connect i ons t o Exi st i ng Li nes

Obt ai n appr oval  f r om t he Cont r act i ng Of f i cer  bef or e maki ng connect i on t o 
exi st i ng l i ne.   Conduct  wor k so t hat  t her e i s mi ni mum i nt er r upt i on of  
ser vi ce on exi st i ng l i ne.

3. 2. 2   Gener al  Requi r ement s f or  I nst al l at i on of  Pi pel i nes

These gener al  r equi r ement s appl y except  wher e speci f i c  except i on i s made 
i n t he f ol l owi ng par agr aphs ent i t l ed " Speci al  Requi r ement s. "

3. 2. 2. 1   Locat i on

Ter mi nat e t he wor k cover ed by t hi s sect i on at  a poi nt  appr oxi mat el y 1. 5 m 
f r om t he bui l di ng,  unl ess ot her wi se i ndi cat ed.  I nst al l  pr essur e sewer  
l i nes beneat h wat er  l i nes onl y,  wi t h t he t op of  t he sewer  l i ne bei ng at  
l east  0. 60 m bel ow bot t om of  wat er  l i ne.  When t hese separ at i on di st ances 
can not  be met ,  cont act  t he Cont r act i ng Of f i cer  f or  di r ect i on.

3. 2. 2. 1. 1   Sani t ar y Pi pi ng I nst al l at i on Par al l el  wi t h Wat er  Li ne

3. 2. 2. 1. 1. 1   Nor mal  Condi t i ons

I nst al l  sani t ar y pi pi ng or  manhol es at  l east  3 m hor i zont al l y f r om a wat er  
l i ne whenever  possi bl e.   Measur e t he di st ance f r om edge- t o- edge.

3. 2. 2. 1. 1. 2   Unusual  Condi t i ons

When l ocal  condi t i ons pr event  a hor i zont al  separ at i on of  3 m,  t he sani t ar y 
pi pi ng or  manhol e may be l ai d c l oser  t o a wat er  l i ne pr ovi ded t hat :

a.   The t op ( cr own)  of  t he sani t ar y pi pi ng i s t o be at  l east  450 mm bel ow 
t he bot t om ( i nver t )  of  t he wat er  mai n.

b.   Wher e t hi s ver t i cal  separ at i on cannot  be obt ai ned,  const r uct  t he 
sani t ar y pi pi ng wi t h JWWA- appr oved duct i l e i r on wat er  pi pe pr essur e 
and conduct  a hydr ost at i c sewer  t est wi t hout  l eakage pr i or  t o 
backf i l l i ng.

c.   The sewer  manhol e i s t o be of  wat er t i ght  const r uct i on and t est ed i n 
pl ace.
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3. 2. 2. 1. 2   I nst al l at i on of  Sani t ar y Pi pi ng Cr ossi ng a Wat er  Li ne

3. 2. 2. 1. 2. 1   Nor mal  Condi t i ons

Lay sani t ar y sewer  pi pi ng by cr ossi ng under  wat er  l i nes t o pr ovi de a 
separ at i on of  at  l east  450 mm bet ween t he t op of  t he sani t ar y pi pi ng and 
t he bot t om of  t he wat er  l i ne whenever  possi bl e.

3. 2. 2. 1. 2. 2   Unusual  Condi t i ons

When l ocal  condi t i ons pr event  a ver t i cal  separ at i on descr i bed above,  use 
t he f ol l owi ng const r uct i on:

a.   Const r uct  sani t ar y pi pi ng passi ng over  or  under  wat er  l i nes  wi t h 
JWWA- appr oved duct i l e i r on wat er  pr essur e pi pi ng and conduct  a 
hydr ost at i c sewer  t est  wi t hout  l eakage pr i or  t o backf i l l i ng.

b.   Pr ot ect  sani t ar y pi pi ng passi ng over  wat er  l i nes  by pr ovi di ng:

( 1)   A ver t i cal  separ at i on of  at  l east  450 mm bet ween t he bot t om of  
t he sani t ar y pi pi ng and t he t op of  t he wat er  l i ne.

( 2)   Adequat e st r uct ur al  suppor t  f or  t he sani t ar y pi pi ng t o pr event  
excessi ve def l ect i on of  t he j oi nt s and t he set t l i ng on and 
br eaki ng of  t he wat er  l i ne.

( 3)   That  t he l engt h,  mi ni mum 6. 1 m,  of  t he sani t ar y pi pi ng be 
cent er ed at  t he poi nt  of  t he cr ossi ng so t hat  j oi nt s ar e 
equi di st ant  and as f ar  as possi bl e f r om t he wat er  l i ne.

3. 2. 2. 1. 3   Sani t ar y Sewer  Manhol es

No wat er  pi pi ng shal l  pass t hr ough or  come i n cont act  wi t h any par t  of  a 
sani t ar y sewer  manhol e.

3. 2. 2. 2   Ear t hwor k

Per f or m ear t hwor k oper at i ons i n accor dance wi t h Sect i on 31 00 00 EARTHWORK
31 23 00. 00 20 EXCAVATI ON AND FI LL.

3. 2. 2. 3   Pi pe Layi ng and Joi nt i ng

I nspect  each pi pe and f i t t i ng bef or e and af t er  i nst al l at i on;  r epl ace t hose 
f ound def ect i ve and r emove f r om si t e.   Pr ovi de pr oper  f aci l i t i es f or  
l ower i ng sect i ons of  pi pe i nt o t r enches.   Lay nonpr essur e pi pe wi t h t he 
bel l  or  gr oove ends i n t he upgr ade di r ect i on.   Adj ust  spi got s i n bel l s  t o 
gi ve a uni f or m space al l  ar ound.   Bl ocki ng or  wedgi ng bet ween bel l s and 
spi got s  wi l l  not  be per mi t t ed.   Repl ace by one of  t he pr oper  di mensi ons,  
pi pe or  f i t t i ngs t hat  do not  al l ow suf f i c i ent  space f or  i nst al l at i on of  
j oi nt  mat er i al .   At  t he end of  each wor k day,  c l ose open ends of  pi pe 
t empor ar i l y  wi t h wood bl ocks or  bul kheads.   Pr ovi de bat t er boar ds not  mor e 
t han 7. 50 m apar t  i n t r enches f or  checki ng and ensur i ng t hat  pi pe i nver t  
el evat i ons ar e as i ndi cat ed.   Laser  beam met hod may be used i n l i eu of  
bat t er boar ds f or  t he same pur pose.   Const r uct  br anch connect i ons by use of  
r egul ar  f i t t i ngs or  wi t h mat chi ng br anch pi pe connect or s f r om t he same 
pi pe manuf act ur er .  
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3. 2. 3   Speci al  Requi r ement s

3. 2. 3. 1   I nst al l at i on of  Concr et e Gr avi t y Sewer  Pi pi ng

Make j oi nt s wi t h t he gasket s speci f i ed f or  concr et e gr avi t y sewer  pi pe 
j oi nt s.   Cl ean and dr y sur f aces r ecei v i ng l ubr i cant s,  cement s,  or  
adhesi ves.   Af f i x  gasket s t o pi pe not  mor e t han 24 hour s pr i or  t o t he 
i nst al l at i on of  t he pi pe.   Pr ot ect  gasket s f r om sun,  bl owi ng dust ,  and 
ot her  del et er i ous agent s at  al l  t i mes.   Bef or e i nst al l at i on of  t he pi pe,  
i nspect  gasket s and r emove and r epl ace l oose or  i mpr oper l y af f i xed 
gasket s.   Al i gn each pi pe sect i on wi t h t he pr evi ousl y i nst al l ed pi pe 
sect i on,  and pul l  t he j oi nt  t oget her .   I f ,  whi l e pul l i ng t he j oi nt ,  t he 
gasket  becomes l oose and can be seen t hr ough t he ext er i or  j oi nt  r ecess 
when t he pi pe i s pul l ed up t o wi t hi n 25 mm of  c l osur e,  r emove t he pi pe and 
r emake t he j oi nt .

3. 2. 3. 2   I nst al l at i on of  Duct i l e- I r on Pr essur e Li nes

a.   Make mechani cal - j oi nt s wi t h t he gasket s,  gl ands,  bol t s,  and nut s 
speci f i ed f or  t hi s t ype j oi nt .  Make f l anged j oi nt s wi t h gasket s,  
bol t s,  and nut s speci f i ed f or  t hi s t ype j oi nt .   Make f l anged j oi nt s up 
t i ght ,  t aki ng car e t o avoi d undue st r ai n on f l anges,  f i t t i ngs,  and 
ot her  accessor i es.   Al i gn bol t  hol es f or  each f l anged j oi nt .   Use f ul l  
s i ze bol t s f or  t he bol t  hol es;  use of  under si zed bol t s t o make up f or  
mi sal i gnment  of  bol t  hol es or  f or  any ot her  pur pose wi l l  not  be 
per mi t t ed.   Do not  al l ow adj oi ni ng f l ange f aces t o be out  of  par al l el  
t o such degr ee t hat  t he f l anged j oi nt  cannot  be made wat er t i ght  
wi t hout  over st r ai ni ng t he f l ange.   When f l anged pi pe or  f i t t i ngs have 
di mensi ons t hat  do not  al l ow t he maki ng of  a pr oper  f l anged j oi nt  as 
speci f i ed,  r epl ace i t  by one of  pr oper  di mensi ons.   

b.   Ext er i or  pr ot ect i on:   Compl et el y wr ap bur i ed duct i l e i r on pi pel i nes 
wi t h 8 mi l  ( mi ni mum)  pol yet hyl ene  sheet  i n conf or mance wi t h JWWA K 158.

c.   Pi pe anchor age:   Pr ovi de concr et e t hr ust  bl ocks ( r eact i on backi ng)  f or  
pi pe anchor age.   Si ze and posi t i on t hr ust  bl ocks as i ndi cat ed.  Use 
concr et e conf or mi ng t o JI S A 5308 havi ng a mi ni mum compr essi ve 
st r engt h of  18 MPa at  28 days.

3. 2. 3. 3   I nst al l at i on of  PVC Pi pi ng

 Make j oi nt s t o ot her  pi pe mat er i al s i n accor dance wi t h t he 
r ecommendat i ons of  t he pl ast i c pi pe manuf act ur er .

3. 2. 3. 4   I nst al l at i on of  PVC Pr essur e Pi pe

3. 2. 3. 4. 1   Pi pe 

Make push- on j oi nt s wi t h  el ast omer i c gasket   .   For  pi pe- t o- pi pe push- on 
j oi nt  connect i ons,  use onl y pi pe wi t h push- on j oi nt  ends havi ng 
f act or y- made bevel .   For  push- on j oi nt  connect i ons t o f i t t i ngs,  use cut  
spi got  end of  pi pe of f  squar e,  mar ked t o mat ch t he manuf act ur er ' s 
i nser t i on l i ne and bevel ed t o mat ch f act or y suppl i ed bevel .  .   Use an 
appr oved l ubr i cant  r ecommended by t he pi pe manuf act ur er  f or  push- on 
j oi nt s.   Assembl e push- on j oi nt s f or  pi pe- t o- pi pe j oi nt  connect i ons i n 
accor dance wi t h t he r equi r ement s of  t he pi pe manuf act ur er  f or  l ayi ng t he 
pi pe.   Assembl e push- on j oi nt s f or  connect i on t o f i t t i ngs i n accor dance 
wi t h t he r equi r ement s of  t he pi pe manuf act ur er  f or  j oi ni ng PVC pi pe t o 
f i t t i ngs and accessor i es.  
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3. 2. 3. 4. 2   Pi pe Anchor age

Pr ovi de concr et e t hr ust  bl ocks ( r eact i on backi ng)  f or  pi pe anchor age.   
Si ze and posi t i on t hr ust  bl ocks as i ndi cat ed.   Use concr et e conf or mi ng t o 
JI S A 5308 havi ng a mi ni mum compr essi ve st r engt h of  18 MPa at  28 days.

3. 2. 3. 5   Pi pel i ne I nst al l at i on Beneat h Rai l r oad Ri ght - of - Way

Wher e pi pel i ne passes under  t he r i ght - of - way of  a commer ci al  r ai l r oad,  
i nst al l  pi pi ng i n accor dance wi t h t he speci f i cat i ons f or  pi pel i nes 
conveyi ng nonf l ammabl e subst ances.

3. 2. 4   Concr et e Wor k

Cast - i n- pl ace concr et e i s i ncl uded i n Sect i on 03 30 00 CAST- I N- PLACE 
CONCRETE.  Suppor t  t he pi pe on a concr et e cr adl e,  or  encased i n concr et e 
wher e i ndi cat ed or  di r ect ed.

3. 2. 5   Manhol e Const r uct i on

Const r uct  base sl ab of  cast - i n- pl ace concr et e or  use pr ecast  concr et e base 
sect i ons.   Make i nver t s i n cast - i n- pl ace concr et e and pr ecast  concr et e 
bases wi t h a smoot h- sur f aced semi - ci r cul ar  bot t om conf or mi ng t o t he i nsi de 
cont our  of  t he adj acent  sewer  sect i ons.   For  changes i n di r ect i on of  t he 
sewer  and ent er i ng br anches i nt o t he manhol e,  make a c i r cul ar  cur ve i n t he 
manhol e i nver t  of  as l ar ge a r adi us as manhol e s i ze wi l l  per mi t .   For  
cast - i n- pl ace concr et e const r uct i on,  ei t her  pour  bot t om sl abs and wal l s 
i nt egr al l y or  key and bond wal l s t o bot t om sl ab.   No par gi ng wi l l  be 
per mi t t ed on i nt er i or  manhol e wal l s.   For  pr ecast  concr et e const r uct i on,  
make j oi nt s bet ween manhol e sect i ons wi t h t he gasket s speci f i ed f or  t hi s 
pur pose;  i nst al l  i n t he manner  speci f i ed f or  i nst al l i ng j oi nt s i n concr et e 
pi pi ng.   Par gi ng wi l l  not  be r equi r ed f or  pr ecast  concr et e manhol es.   
Per f or m cast - i n- pl ace concr et e wor k i n accor dance wi t h t he r equi r ement s 
speci f i ed under  par agr aph ent i t l ed " Concr et e Wor k"  of  t hi s sect i on.   Make 
j oi nt s bet ween concr et e manhol es and pi pes ent er i ng manhol es wi t h t he 
r esi l i ent  connect or s speci f i ed f or  t hi s pur pose;  i nst al l  i n accor dance 
wi t h t he r ecommendat i ons of  t he connect or  manuf act ur er .   Wher e a new 
manhol e i s const r uct ed on an exi st i ng l i ne,  r emove exi st i ng pi pe as 
necessar y t o const r uct  t he manhol e.   Cut  exi st i ng pi pe so t hat  pi pe ends 
ar e appr oxi mat el y f l ush wi t h t he i nt er i or  f ace of  manhol e wal l ,  but  not  
pr ot r udi ng i nt o t he manhol e.   Use r esi l i ent  connect or s as pr evi ousl y 
speci f i ed f or  pi pe connect or s t o concr et e manhol es.

3. 2. 6   Mi scel l aneous Const r uct i on and I nst al l at i on

3. 2. 6. 1   Connect i ng t o Exi st i ng Manhol es

Connect  pi pe t o exi st i ng manhol es such t hat  f i ni sh wor k wi l l  conf or m as 
near l y as pr act i cabl e t o t he appl i cabl e r equi r ement s speci f i ed f or  new 
manhol es,  i ncl udi ng al l  necessar y concr et e wor k,  cut t i ng,  and shapi ng.   
Cent er  t he connect i on on t he manhol e.   Hol es f or  t he new pi pe ar e be of  
suf f i c i ent  di amet er  t o al l ow packi ng cement  mor t ar  ar ound t he ent i r e 
per i pher y of  t he pi pe but  no l ar ger  t han 1. 5 t i mes t he di amet er  of  t he 
pi pe.   Cut  t he manhol e i n a manner  t hat  wi l l  cause t he l east  damage t o t he 
wal l s.
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3. 2. 6. 2   Met al  Wor k

3. 2. 6. 2. 1   Wor kmanshi p and Fi ni sh

Per f or m met al  wor k so t hat  wor kmanshi p and f i ni sh wi l l  be equal  t o t he 
best  pr act i ce i n moder n st r uct ur al  shops and f oundr i es.   For m i r on t o 
shape and si ze wi t h shar p l i nes and angl es.   Do shear i ng and punchi ng so 
t hat  c l ean t r ue l i nes and sur f aces ar e pr oduced.   Make cast i ngs sound and 
f r ee f r om war p,  col d shut s,  and bl ow hol es t hat  may i mpai r  t hei r  st r engt h 
or  appear ance.   Gi ve exposed sur f aces a smoot h f i ni sh wi t h shar p 
wel l - def i ned l i nes and ar i ses.   Pr ovi de necessar y r abbet s,  l ugs,  and 
br acket s wher ever  necessar y f or  f i t t i ng and suppor t .

3. 2. 6. 2. 2   Fi el d Pai nt i ng

Af t er  i nst al l at i on,  c l ean cast - i r on f r ames,  cover s,  gr at i ngs,  and st eps 
not  bur i ed i n concr et e t o bar e met al ,  r emove mor t ar ,  r ust ,  gr ease,  di r t ,  
and ot her  del et er i ous mat er i al s and appl y a coat  of  bi t umi nous pai nt .   Do 
not  pai nt  sur f aces subj ect  t o abr asi on.

3. 2. 7   I nst al l at i ons of  Wye Br anches and Br anch Connect or s

I nst al l  wye br anches and br anch connect or si n an exi st i ng sewer  usi ng a 
met hod whi ch does not  damage t he i nt egr i t y of  t he exi st i ng sewer .   Do not  
cut i nt o pi pi ng f or  connect i ons except  when appr oved by t he Cont r act i ng 
Of f i cer .   When t he connect i ng pi pe cannot  be adequat el y suppor t ed on 
undi st ur bed ear t h or  t amped backf i l l ,  suppor t  on a concr et e cr adl e as 
di r ect ed by t he Cont r act i ng Of f i cer .   Pr ovi de and i nst al l  concr et e 
r equi r ed because of  condi t i ons r esul t i ng f r om f aul t y const r uct i on met hods 
or  negl i gence wi t hout  any addi t i onal  cost  t o t he Gover nment .  Do not  damage 
t he exi st i ng sewer  when i nst al l i ng wye br anches i n an exi st i ng sewer .   

3. 2. 8   Const r uct i on of  Sewage Tr eat ment  Tanks

Const r uct  sewage t ank i n accor dance wi t h appr oved dr awi ngs and 
manuf act ur er ' s cat al og dat a.

3. 3   FI ELD QUALI TY CONTROL

The Cont r act i ng Of f i cer  wi l l  conduct  f i el d i nspect i ons and wi t ness f i el d 
t est s speci f i ed i n t hi s sect i on.   Be abl e t o pr oduce evi dence,  when 
r equi r ed,  t hat  each i t em of  wor k has been const r uct ed i n accor dance wi t h 
t he dr awi ngs and speci f i cat i ons.

3. 3. 1   Test s

Per f or m f i el d t est s and pr ovi de l abor ,  equi pment ,  and i nci dent al s r equi r ed 
f or  t est i ng,  except  t hat  wat er  and el ect r i c power  needed f or  f i el d t est s 
wi l l  be f ur ni shed as set  f or t h i n Sect i on [ _____] .   

3. 3. 1. 1   Hydr ost at i c Sewer  Test

When unusual  conf l i c t s ar e encount er ed bet ween sani t ar y sewer  and 
wat er l i nes a hydr ost at i c pr essur e sewer  t est  wi l l  be per f or med i n 
accor dance wi t h t he appl i cabl e JWWA st andar d f or  t he pi pi ng mat er i al  wi t h 
a mi ni mum t est  pr essur e of  200 kPa.
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3. 3. 1. 2   Leakage Test s f or  Nonpr essur e Li nes

Test  l i nes f or  l eakage by ei t her  i nf i l t r at i on t est s or  exf i l t r at i on t est s.   
Pr i or  t o t est i ng f or  l eakage,  backf i l l  t r ench up t o at  l east  l ower  hal f  of  
pi pe.  When necessar y t o pr event  pi pel i ne movement  dur i ng t est i ng,  pl ace 
addi t i onal  backf i l l  ar ound pi pe suf f i c i ent  t o pr event  movement ,  but  
l eavi ng j oi nt s uncover ed t o per mi t  i nspect i on.  When l eakage exceeds t he 
al l owabl e amount  speci f i ed,  make sat i sf act or y cor r ect i on and r et est  
pi pel i ne sect i on i n t he same manner .  When t he wat er  t abl e i s 60 cm or  mor e 
above t op of  pi pe at  upper  end of  pi pel i ne sect i on t o be t est ed,  measur e 
i nf i l t r at i on usi ng a sui t abl e wei r  or  ot her  accept abl e devi ce.   When t he 
wat er  t abl e i s l ess t han 60 cm above t op of  pi pe at  upper  end of  pi pel i ne 
sect i on t o be t est ed,  make exf i l t r at i on t est  by f i l l i ng t he l i ne t o be 
t est ed wi t h wat er  so t hat  t he head wi l l  be at  l east  1. 2 m above t op of  
pi pe at  upper  end of  pi pel i ne sect i on bei ng t est ed.   Al l ow f i l l ed pi pel i ne 
t o st and unt i l  t he pi pe has r eached i t s maxi mum absor pt i on,  but  not  l ess 
t han 4 hour s.  Af t er  absor pt i on,  r eest abl i sh t he head and measur e amount  of  
wat er  needed t o mai nt ai n t hi s wat er  l evel  dur i ng a 2- hour  t est  per i od.  
Amount  of  l eakage,  as measur ed by ei t her  i nf i l t r at i on or  exf i l t r at i on t est  
shal l  not  exceed one l i t er  per  cm of  di amet er  per  hour  per  100 m of  
pi pel i ne.   When l eakage exceeds t he amount  speci f i ed,  make sat i sf act or y 
cor r ect i on and r et est  pi pel i ne sect i on i n t he same manner  as pr evi ousl y 
speci f i ed.  Cor r ect  al l  v i s i bl e l eaks r egar dl ess of  l eakage t est  r esul t s.

3. 3. 1. 3   Test s f or  Pr essur e Li nes

Test  pr essur e l i nes i n accor dance wi t h t he appl i cabl e st andar ds as 
r ecommended by pi pe manuf act ur er ' s i nst al l at i on manual  f or  t he r espect i ve 
pr essur e pi pes speci f i ed i n t hi s speci f i cat i on.  For  hydr ost at i c pr essur e 
t est ,  use a hydr ost at i c pr essur e 345 kPa i n excess of  t he maxi mum wor ki ng 
pr essur e of  t he syst em,  but  not  l ess t han 690 kPa,  hol di ng t he pr essur e 
f or  a per i od of  not  l ess t han one hour .   For  l eakage t est ,  use a 
hydr ost at i c pr essur e not  l ess t han t he maxi mum wor ki ng pr essur e of  t he 
syst em.   Leakage t est  may be per f or med at  t he same t i me and at  t he same 
t est  pr essur e as t he pr essur e t est .

3. 3. 1. 4   Def l ect i on Test i ng

Per f or m a def l ect i on t est  on ent i r e l engt h of  i nst al l ed pl ast i c pi pel i ne 
on compl et i on of  wor k adj acent  t o and over  t he pi pel i ne,  i ncl udi ng l eakage 
t est s,  backf i l l i ng,  pl acement  of  f i l l ,  gr adi ng,  pavi ng,  concr et i ng,  and 
any ot her  super i mposed l oads.   Def l ect i on of  pi pe i n t he i nst al l ed 
pi pel i ne under  ext er nal  l oads i s not  t o exceed 4. 5 per cent  of  t he aver age 
i nsi de di amet er  of  pi pe.   Det er mi ne whet her  t he al l owabl e def l ect i on has 
been exceeded by use of  a pul l - t hr ough devi ce or  a def l ect i on measur i ng 
devi ce.

3. 3. 1. 4. 1   Pul l - Thr ough Devi ce

Thi s devi ce  i s  t o be a spher i cal ,  spher oi dal ,  or  el l i pt i cal  bal l ,  a 
cyl i nder ,  or  c i r cul ar  sect i ons f used t o a common shaf t .  Space ci r cul ar  
sect i ons on t he shaf t  so t hat  t he di st ance f r om ext er nal  f aces of  f r ont  
and back sect i ons wi l l  equal  or  exceed t he di amet er  of  t he c i r cul ar  
sect i on.   Pul l - t hr ough devi ce may al so be of  a desi gn r ecommended by t he 
pi pe manuf act ur er ,  pr ovi ded t he devi ce meet s t he appl i cabl e r equi r ement s 
speci f i ed i n t hi s par agr aph,  i ncl udi ng t hose f or  di amet er  of  t he devi ce,  
and t hat  t he mandr el  has a mi ni mum of  9 ar ms.   Bal l ,  cyl i nder ,  or  c i r cul ar  
sect i ons ar e t o conf or m t o t he f ol l owi ng:
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a.   A di amet er ,  or  mi nor  di amet er  as appl i cabl e,  of  95 per cent  of  t he 
aver age i nsi de di amet er  of  t he pi pe;  t ol er ance of  pl us 0. 5 per cent  
wi l l  be per mi t t ed.

b.   Homogeneous mat er i al  t hr oughout ,  i s  t o have a densi t y gr eat er  t han 1. 0 
as r el at ed t o wat er  at  4 degr ees C,  and a sur f ace Br i nel l  har dness of  
not  l ess t han 150.

c.   Cent er  bor ed and t hr ough- bol t ed wi t h a 6 mm mi ni mum di amet er  st eel  
shaf t  havi ng a y i el d st r engt h of  not  l ess t han 483 MPa,  wi t h eyes or  
l oops at  each end f or  at t achi ng pul l i ng cabl es.

d.   Sui t abl y Back each eye or  l oop  wi t h a f l ange or  heavy washer  such 
t hat  a pul l  exer t ed on opposi t e end of  shaf t  wi l l  pr oduce compr essi on 
t hr oughout  r emot e end.

3. 3. 1. 4. 2   Def l ect i on Measur i ng Devi ce

Sensi t i ve t o 1. 0 per cent  of  t he di amet er  of  t he pi pe bei ng t est ed and  be 
accur at e t o 1. 0 per cent  of  t he i ndi cat ed di mensi on.  Pr i or  appr oval  i s  
r equi r ed f or  t he def l ect i on measur i ng devi ce.

3. 3. 1. 4. 3   Pul l - Thr ough Devi ce Pr ocedur e

Pass t he pul l - t hr ough devi ce t hr ough each r un of  pi pe,  ei t her  by pul l i ng 
i t  t hr ough or  f l ushi ng i t  t hr ough wi t h wat er .   I f  t he devi ce f ai l s  t o pass 
f r eel y t hr ough a pi pe r un,  r epl ace pi pe whi ch has t he excessi ve def l ect i on 
and compl et el y r et est  i n same manner  and under  same condi t i ons.

3. 3. 1. 4. 4   Def l ect i on measur i ng devi ce pr ocedur e

Measur e def l ect i ons t hr ough each r un of  i nst al l ed pi pe.   I f  def l ect i on 
r eadi ngs i n excess of  4. 5 per cent  of  aver age i nsi de di amet er  of  pi pe ar e 
obt ai ned,  r et est  pi pe by a r un f r om t he opposi t e di r ect i on.   I f  r et est  
cont i nues t o show a def l ect i on i n excess of  4. 5 per cent  of  aver age i nsi de 
di amet er  of  pi pe,  r epl ace pi pe whi ch has excessi ve def l ect i on and 
compl et el y r et est  i n same manner  and under  same condi t i ons.

3. 3. 2   Fi el d Test s f or  Cast - I n- Pl ace Concr et e

Fi el d t est i ng r equi r ement s ar e cover ed i n Sect i on 03 30 00 CAST- I N- PLACE 
CONCRETE.

3. 3. 3   I nspect i on

Check each st r ai ght  r un of  pi pel i ne f or  gr oss def i c i enci es by hol di ng a 
l i ght  i n a manhol e;  t he l i ght  must  show a pr act i cal l y f ul l  c i r c l e of  l i ght  
t hr ough t he pi pel i ne when vi ewed f r om t he adj oi ni ng end of  l i ne.   

3. 3. 3. 1   Pr e- I nst al l at i on I nspect i on

Pr i or  t o connect i ng t he new ser vi ce,  per f or m pr e- i nst al l at i on i nspect i on 
af t er  t r enchi ng and l ayout  i s compl et e.   Submi t  pr e- i nst al l at i on 
i nspect i on r equest  f or  f i el d suppor t  at  l east  14 days i n advance.   The 
I nst al l at i on' s Ut i l i t i es Fi el d Suppor t  per sonnel  wi l l  per f or m t he 
pr e- i nst al l at i on i nspect i on.
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3. 3. 3. 2   Post - I nst al l at i on I nspect i on

Per f or m a post - i nst al l at i on i nspect i on af t er  connect i on has been made and 
bef or e t he connect i on i s bur i ed.   Submi t  post - i nst al l at i on i nspect i on 
r equest  f or  f i el d suppor t  at  l east  14 days i n advance.   The I nst al l at i on' s 
Ut i l i t i es Fi el d Suppor t  per sonnel  wi l l  per f or m t he post - connect i on 
i nspect i on.

       - -  End of  Sect i on - -
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SECTI ON 33 40 00

STORM DRAI NAGE UTI LI TI ES
02/ 10

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S A 1210 ( 2009)  Test  Met hod f or  Soi l  Compact i on 
Usi ng a Rammer

JI S A 1214 ( 2013)  Test  Met hod f or  Soi l  Densi t y by t he 
Sand Repl acement  Met hod

JI S A 5001 ( 2008)  Cr ushed St one f or  Road Const r uct i on

JI S A 5005 ( 2009)  Cr ushed St one and Manuf act ur ed Sand 
f or  Concr et e

JI S A 5308 ( 2014)  Ready- Mi xed Concr et e

JI S A 5372 ( 2016)  Pr ecast  Rei nf or ced Concr et e Pr oduct s

JI S A 5506 ( 2008)  Manhol e Cover s f or  Sewer age Wor ks

JI S G 3101 ( 2020)  Rol l ed St eel s f or  Gener al  St r uct ur e

JI S H 8641 ( 2021)  Hot  Di p Gal vani zed Coat i ngs

JI S K 6353 ( 2011)  Rubber  Goods f or  Wat er  Wor ks

JI S K 6739 ( 2016)  Unpl ast i c i zed Pol y ( Vi nyl  Chl or i de)  
( PVC- U)  Pi pe Fi t t i ngs f or  Dr ai n

JI S K 6741 ( 2016;  R 2021)  Unpl ast i c i zed Pol y ( Vi nyl  
Chl or i de)  ( PVC- U)  Pi pes

JI S K 6761 ( 2017)  Pol yet hyl ene Pi pes f or  Gener al  
Pur poses

JI S L 1908 ( 2000)  Geot ext i l e Test  Met hod

JAPAN SEWAGE WORKS ASSOCI ATI ON ( JSWA)

JSWAS K- 1 ( 2010)  Ri gi d PVC Pi pe f or  Sewer

THE SOCI ETY OF HEATI NG,  AI R- CONDI TI ONI NG AND SANI TARY ENGI NEERS OF 
JAPAN ( SHASE)

SHASE- S 209 ( 2009)  Manhol e Cover

SECTI ON 33 40 00  Page 1



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

1. 2   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   Submi t t al s wi t h an " S"  
ar e f or  i ncl usi on i n t he Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o 
Sect i on 01 33 29 SUSTAI NABI LI TY REPORTI NG.   Submi t  t he f ol l owi ng i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 07 Cer t i f i cat es
Cr ushed St one f or  Per f or at ed Pi pes

Geot ext i l e Fi l t er  Fabr i c f or  Per f or at ed Pi pes

Leakage Test ;  G

Det er mi nat i on of  Densi t y

Post - I nst al l at i on I nspect i on Repor t ;  G

SD- 08 Manuf act ur er ' s I nst r uct i ons

Pl aci ng Pi pe

1. 3   DELI VERY,  STORAGE,  AND HANDLI NG

1. 3. 1   Del i ver y and St or age

Mat er i al s del i ver ed t o s i t e shal l  be i nspect ed f or  damage,  unl oaded,  and 
st or ed wi t h a mi ni mum of  handl i ng.   Mat er i al s shal l  not  be st or ed di r ect l y 
on t he gr ound.   The i nsi de of  pi pes and f i t t i ngs shal l  be kept  f r ee of  
di r t  and debr i s.   Bef or e,  dur i ng,  and af t er  i nst al l at i on,  pl ast i c pi pe and 
f i t t i ngs shal l  be pr ot ect ed f r om any envi r onment  t hat  woul d r esul t  i n 
damage or  det er i or at i on t o t he mat er i al .   Keep a copy of  t he 
manuf act ur er ' s i nst r uct i ons avai l abl e at  t he const r uct i on s i t e at  al l  
t i mes and f ol l ow t hese i nst r uct i ons unl ess di r ect ed ot her wi se by t he 
Cont r act i ng Of f i cer .   Sol vent s,  sol vent  compounds,  l ubr i cant s,  el ast omer i c 
gasket s,  and any si mi l ar  mat er i al s r equi r ed t o i nst al l  pl ast i c pi pe shal l  
be st or ed i n accor dance wi t h t he manuf act ur er ' s r ecommendat i ons and shal l  
be di scar ded i f  t he st or age per i od exceeds t he r ecommended shel f  l i f e.   
Sol vent s i n use shal l  be di scar ded when t he r ecommended pot  l i f e i s 
exceeded.

1. 3. 2   Handl i ng

Mat er i al s shal l  be handl ed i n a manner  t hat  ensur es del i ver y t o t he t r ench 
i n sound,  undamaged condi t i on.   Pi pe shal l  be car r i ed t o t he t r ench,  not  
dr agged.

PART 2   PRODUCTS

2. 1   PI PE FOR CULVERTS AND STORM DRAI NS

Pi pe f or  cul ver t s and st or m dr ai ns shal l  be of  t he s i zes i ndi cat ed and 
shal l  conf or m t o t he r equi r ement s speci f i ed.
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2. 1. 1   Concr et e Pi pe

Pr ovi de r ei nf or ced concr et e pi pe conf or mi ng t o JI S A 5372,  ext er nal  
pr essur e t ype,  Cl ass 1 or  2,  Type B.  Pr ovi de gasket s and pi pe ends f or  
r ubber  gasket  j oi nt  conf or mi ng t o JI S K 6353.  Use gasket s sui t abl e f or  use 
wi t h sewage.

2. 1. 2   Pr ecast  Concr et e Pi pe- Type Gut t er

Japanese manuf act ur ed pr ecast  concr et e pr oduct  t hat  comes i n st andar d 
l engt h of  2 m.  Local l y known as DO pi pe or  accept abl e al t er nat i ve,  and t o 
be used al ong cur b l i nes t o f unct i on as gut t er  wi t h wat er  conveyance 
under neat h.  Shal l  be of  t he cr oss sect i on shown on dr awi ng and panel s ar e 
suppl i ed bot h wi t h gr at i ng and wi t hout  gr at i ng.  Tr af f i c  l oadi ng capaci t y 
shal l  be 25 t ons.  Joi nt i ng mat er i al s shal l  be i n accor dance wi t h 
manuf act ur er ' s st andar ds.  

2. 1. 3   Pr ecast  Concr et e Pi pe Cul ver t  Type Di t ch

Japanese manuf act ur ed pr ecast  concr et e pr oduct  t hat  comes i n st andar d 
l engt h of  2 m.  Local l y known as DO pi pe or  accept abl e al t er nat i ve,  and t o 
be used f or  bel ow gr ade const r uct i on i n pl ace of  PVC pi pe whenever  t he 
sand f i l l  l ayer  above t he PVC pi pe i s l ess t han 300 mm.  Shal l  be of  t he 
cr oss sect i on shown on dr awi ng and t o be i nst al l ed wher e speci f i ed on 
dr ai nage pl ans.  Tr af f i c  l oadi ng capaci t y shal l  be 25 t ons.  Joi nt i ng 
mat er i al s shal l  be i n accor dance wi t h manuf act ur er ' s st andar ds.

2. 1. 4   Pol yvi nyl  Chl or i de ( PVC)  Pi pe

a.   PVC pl ast i c pi pe shal l  be i n conf or mance wi t h JI S K 6741,  Type VP or   
VU.  

b.   Fi t t i ng f or  PVC pl ast i c pi pe shal l  be i n conf or mance wi t h JI S K 6739.

c.   Joi nt i ng mat er i al  f or  PVC pl ast i c pi pe shal l  be i n conf or mance wi t h 
PVC pi pe manuf act ur er ' s r ecommendat i on.

d.   PVC br anch pi pe connect or s shal l  be st andar d pr oduct  compat i bl e wi t h 
t he PVC pl ast i c pi pe and conf or mi ng t o JSWAS K- 1 and JI S K 6739.  
Adhesi ve mat er i al s shal l  be per  br anch pi pe manuf act ur er ' s 
r ecommendat i on.

2. 1. 5   Pol yet hyl ene ( PE)  Pi pe

a.   Pol yet hyl ene pi pe shal l  be i n conf or mance wi t h JI S K 6761.

b.   Joi nt i ng mat er i al  shal l  conf or m wi t h pol yet hyl ene pi pe manuf act ur er ' s 
r ecommendat i on.

2. 2   PERFORATED PI PI NG

2. 2. 1   Pol yvi nyl  Chl or i de ( PVC)  Pi pe

a.   Per f or at ed PVC pl ast i c pi pe shal l  be i n conf or mance wi t h JI S K 6741, Type 
VP or  VU.

b.   Fi t t i ng f or  per f or at ed PVC pl ast i c pi pe shal l  be i n conf or mance wi t h 
JI S K 6739.
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c.   Joi nt i ng mat er i al  f or  per f or at ed PVC pl ast i c pi pe shal l  be i n 
conf or mance wi t h PVC pi pe manuf act ur er ' s r ecommendat i on.

2. 2. 2   Pol yet hyl ene ( PE)  Pi pe

a.  Fl exi bl e per f or at ed pol yet hyl ene pi pe shal l  be i n conf or mance wi t h 
JI S K 6761.

b.  Joi nt i ng mat er i al  shal l  conf or m wi t h pol yet hyl ene pi pe manuf act ur er ' s 
r ecommendat i on.

2. 3   OTHER DRAI NAGE CONVEYANCE MATERI ALS

2. 3. 1   Pr ecast  Concr et e Fr ee Gr adi ent  Di t ch

Manuf act ur ed pr ecast  concr et e pr oduct  t hat  comes i n st andar d l engt h of  2 m,  
and t o be used as an i nt er cept or  t r ench al ong cur b l i nes.  Typi cal l y of  
i nver t ed U shaped wi t h t he f l at  t op f unct i oni ng as gut t er  sur f ace wi t h 
gr at ed i nl et s whi l e t he bot t om i s open and f i l l ed wi t h pl ai n concr et e t o 
obt ai n t he desi r ed gr adi ent  of  t he wat er  conveyance under neat h.  Shal l  be 
of  t he var yi ng cr oss sect i ons as shown on dr awi ng.  Tr af f i c  l oadi ng 
capaci t y shal l  be 25 t ons.  Joi nt i ng mat er i al s shal l  be i n accor dance wi t h 
manuf act ur er ' s st andar ds.

2. 3. 2   Pr ecast  Concr et e U- Di t ch

Manuf act ur ed pr ecast  concr et e pr oduct  conf or mi ng t o JI S A 5372.  Comes i n 
600 mm panel  l engt h and shal l  be of  t he cr oss sect i on shown on dr awi ng.  
Di t ch shal l  be non- t r af f i c  t ype and wi t h or  wi t hout  cover  wher e speci f i ed 
on dr awi ng.

2. 3. 3   Cast - i n- Pl ace Concr et e Tr ench

A r ei nf or ced concr et e t r ench of  var yi ng cr oss sect i ons as shown on 
dr awi ng.  Concr et e i n conf or mance wi t h JI S A 5308 shal l  be 24 MPa and shal l  
have f r ame and gr at i ng.

2. 4   MI SCELLANEOUS MATERI ALS

2. 4. 1   Concr et e

Rei nf or ced concr et e dr ai nage st r uct ur es shal l  use concr et e wi t h 
compr essi ve st r engt h of  24 MPa.

2. 4. 2   Level i ng Mor t ar

Mor t ar  f or  set t i ng pr ecast  concr et e pi pe t ype gut t er  and cul ver t  pi pe 
di t ch ( bot h l ocal l y known as DO pi pe)  shal l  composed of  cement ,  sand and 
wat er  mi xed i n pr opor t i on of  1 par t  cement  t o 3 par t s of  sand,  suf f i c i ent  
wat er  t o pr oduce a wor kabl e mi xt ur e.  Mor t ar  shal l  be used i n t he wor k 
wi t hi n one hour  af t er  mi xi ng. 2. 4. 3   Level i ng Concr et e and Concr et e Fi l l

Pl ai n concr et e t o be used wher e speci f i ed on dr ai nage dr awi ng det ai l s 
shal l  have a compr essi ve st r engt h of  18 MPa.

2. 4. 4   Pr ecast  Rei nf or ced Concr et e Manhol es

Appr oved commer ci al  pr oduct s as shown on dr awi ngs and conf or mi ng t o 
JI S A 5372.  Joi nt s bet ween pr ecast  concr et e manhol e sect i ons shal l  be made 
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wi t h f l exi bl e wat er t i ght ,  r ubber - t ype gasket s per  manhol e manuf act ur er ' s 
st andar ds.

2. 4. 5   Fr ames,  Cover s And Gr at i ng

2. 4. 5. 1   Manhol e Fr ames and Cover s

Shal l  be manuf act ur er ' s st andar d pr oduct  conf or mi ng t o SHASE- S 209,  and 
shal l  be of  cast  i r on per  JI S A 5506.  Si ze,  conf i gur at i on and l oadi ng 
capaci t y shal l  be as i ndi cat ed on dr awi ngs.  A l et t er  " D"  shal l  be st amped 
or  cast  i nt o cover s.

2. 4. 5. 2   Di t ch and I nl et  Fr ame and Gr at i ng

Shal l  be manuf act ur er ' s st andar d pr oduct  of  st eel  mat er i al s and of  t he 
s i ze,  shape,  gr at i ng pat t er n,  and l oadi ng capaci t y as i ndi cat ed on 
dr awi ngs.  Gr at i ng shal l  be f i ni shed wi t h f act or y- zi nc- coat ed i n accor dance 
wi t h JI S H 8641,  and f r ame shal l  be f i ni shed wi t h f act or y- bake coat ed.

2. 4. 6   Sand Fi l l  And Level i ng Sand

Fi l l  ar ound PVC dr ai nage pi pes and f or  set t i ng non- t r af f i c  t ype pr ecast  
U- di t ch shal l  be c l eaned sand conf or mi ng t o JI S A 5005.

2. 4. 7   Cr ushed St one For  Per f or at ed Pi pes

Gr anul ar  aggr egat es f or  use i n per f or at ed pi pes shal l  be s i ngl e- si zed 
cr ushed st one S- 20 ( #5)  of  s i ze 13 mm t o 20 mm and conf or mi ng t o JI S A 5001.

2. 4. 8   Gr avel  Base Cour se

Cr ushed st one f or  base cour se at  concr et e st r uct ur es shal l  be cr usher  r un 
conf or mi ng t o JI S A 5001,  RC- 40.  

2. 4. 9   Fl ap Gat es

Fl ap Gat es shal l  be medi um or  heavy- dut y wi t h c i r cul ar  or  r ect angul ar  
openi ng and doubl e- hi nged.   Top pi vot  poi nt s shal l  be adj ust abl e.   The 
seat  shal l  be one- pi ece cast  i r on wi t h a r ai sed sect i on ar ound t he 
per i met er  of  t he wat er way openi ng t o pr ovi de t he seat i ng f ace.   The 
seat i ng f ace of  t he seat  shal l  be cast  i r on or  st ai nl ess st eel .   The cover  
shal l  be one- pi ece cast  i r on wi t h necessar y r ei nf or ci ng r i b,  l i f t i ng eye 
f or  manual  oper at i on,  and bosses t o pr ovi de a pi vot  poi nt  connect i on wi t h 
t he l i nks.   The seat i ng f ace of  t he cover  shal l  be cast  i r on or   st ai nl ess 
st eel .   Li nks or  hi nge ar ms shal l  be cast  or  duct i l e i r on.   Hol es of  pi vot  
poi nt s shal l  be br onze bushed.   Al l  f ast ener s shal l  be ei t her  gal vani zed 
st eel ,  br onze or  st ai nl ess st eel .

2. 5   STEEL LADDER

St eel  l adder  conf or mi ng t o JI S G 3101 shal l  be pr ovi ded wher e t he dept h of  
t he st or m dr ai nage st r uct ur e exceeds 3. 66 m.   These l adder s shal l  be not  
l ess t han 406 mm i n wi dt h,  wi t h 19 mm di amet er  r ungs spaced 305 mm apar t .   
The t wo st r i nger s shal l  be a mi ni mum 10 mm t hi ck and 63 mm wi de.   Ladder s 
and i nser t s shal l  be gal vani zed af t er  f abr i cat i on i n conf or mance wi t h 
JI S H 8641.
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2. 5. 1   Manhol e St eps

Mat er i al s shal l  conf or m t o JI S G 3101,  Type SS 400,  gal vani zed,  and of  t he 
s i ze and conf i gur at i on as shown on dr awi ng.  Manhol e st eps ar e not  r equi r ed 
i n manhol es and i nl et s l ess t han 1. 2 m deep.

2. 6   RESI LI ENT CONNECTORS

Fl exi bl e,  wat er t i ght  connect or s used f or  connect i ng pi pe t o manhol es and 
i nl et s shal l  conf or m t o pi pe manuf act ur er ' s st andar ds.

2. 7   GEOTEXTI LE FI LTER FABRI C FOR PERFORATED PI PES

Submi t  cer t i f i cat i on f r om t he manuf act ur er s at t est i ng t hat  t he f i l t er  
f abr i c meet s speci f i cat i on r equi r ement s.  Pr ovi de geot ext i l e t hat  i s  a 
nonwoven per vi ous sheet  of  pol ymer i c mat er i al  conf or mi ng t o JI S L 1908.

2. 8   War ni ng Tape

Pr ovi de i n accor dance wi t h r equi r ement s as speci f i ed i n Sect i on 31 00 00 
EARTHWORK.

2. 9   Cl eanout s

Cl eanout s i nst al l ed at  ver t i cal  PVC downspout s shal l  use t he st andar d 
Y- f i t t i ng wi t h t he compat i bl e PVC cl eanout  cover  conf or mi ng t o JI S K 6739.  
Sur f ace cl eanout  at  paved and t ur f ed ar eas shal l  be cast  i r on cover  and 
f i t t i ng adapt abl e f or  connect i on t o t he l ower  PVC pi pe.  Tr af f i c  l oadi ng 
capaci t y f or  sur f ace cl eanout  shal l  be as r equi r ed f or  manhol e cover s 
l ocat ed wi t hi n t he same gr ound sur f ace condi t i on.

2. 10   EROSI ON CONTROL RI P RAP

Pr ovi de non- er odi bl e r ock not  exceedi ng 375 mm i n i t s gr eat est  di mensi on 
and choked wi t h suf f i c i ent  smal l  r ocks t o pr ovi de a dense mass wi t h a 
mi ni mum t hi ckness of  [ 200 mm]  [ as i ndi cat ed] .

PART 3   EXECUTI ON

3. 1   I NSTALLATI ON OF PI PE CULVERTS,  STORM DRAI NS,  AND DRAI NAGE STRUCTURES

Excavat i on of  t r enches,  and f or  appur t enances and backf i l l i ng f or  cul ver t s 
and st or m dr ai ns,  shal l  be i n accor dance wi t h t he appl i cabl e por t i ons of  
Sect i on 31 00 00 EARTHWORK,  31 23 00. 00 20 EXCAVATI ON AND FI LL and t he 
r equi r ement s speci f i ed bel ow.

3. 1. 1   Tr enchi ng

The wi dt h of  t r enches at  any poi nt  bel ow t he t op of  t he pi pe shal l  be not  
gr eat er  t han t he out si de di amet er  of  t he pi pe pl us 500 mm t o per mi t  
sat i sf act or y j oi nt i ng and t hor ough t ampi ng of  t he beddi ng mat er i al  under  
and ar ound t he pi pe.   Sheet i ng and br aci ng,  wher e r equi r ed,  shal l  be 
pl aced wi t hi n t he t r ench wi dt h as speci f i ed,  wi t hout  any over excavat i on.   
Wher e t r ench wi dt hs ar e exceeded,  r edesi gn wi t h a r esul t ant  i ncr ease i n 
cost  of  st r onger  pi pe or  speci al  i nst al l at i on pr ocedur es wi l l  be 
necessar y.   Cost  of  t hi s r edesi gn and i ncr eased cost  of  pi pe or  
i nst al l at i on shal l  be bor ne by t he Cont r act or  wi t hout  addi t i onal  cost  t o 
t he Gover nment .
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3. 1. 2   Removal  of  Rock

Rock i n ei t her  l edge or  boul der  f or mat i on shal l  be r epl aced wi t h sui t abl e 
mat er i al s t o pr ovi de a compact ed ear t h cushi on havi ng a t hi ckness bet ween 
unr emoved r ock and t he pi pe of  at  l east  200 mm or  13 mm f or  each met er  of  
f i l l  over  t he t op of  t he pi pe,  whi chever  i s gr eat er ,  but  not  mor e t han 
t hr ee- f our t hs t he nomi nal  di amet er  of  t he pi pe.   Wher e bel l - and- spi got  
pi pe i s used,  t he cushi on shal l  be mai nt ai ned under  t he bel l  as wel l  as 
under  t he st r ai ght  por t i on of  t he pi pe.   Rock excavat i on shal l  be as 
speci f i ed and def i ned i n Sect i on 31 00 00 EARTHWORK 31 23 00. 00 20 
EXCAVATI ON AND FI LL .

3. 1. 3   Removal  of  Unst abl e Mat er i al

Wher e wet  or  ot her wi se unst abl e soi l  i ncapabl e of  pr oper l y suppor t i ng t he 
pi pe,  as det er mi ned by t he Cont r act i ng Of f i cer ,  i s  unexpect edl y 
encount er ed i n t he bot t om of  a t r ench,  such mat er i al  shal l  be r emoved t o 
t he dept h r equi r ed and r epl aced t o t he pr oper  gr ade wi t h sel ect  gr anul ar  
mat er i al ,  compact ed as pr ovi ded i n par agr aph BACKFI LLI NG.   When r emoval  of  
unst abl e mat er i al  i s  due t o t he f aul t  or  negl ect  of  t he Cont r act or  whi l e 
per f or mi ng shor i ng and sheet i ng,  wat er  r emoval ,  or  ot her  speci f i ed 
r equi r ement s,  such r emoval  and r epl acement  shal l  be per f or med at  no 
addi t i onal  cost  t o t he Gover nment .

3. 2   BEDDI NG

The beddi ng sur f ace f or  t he pi pe shal l  pr ovi de a f i r m f oundat i on of  
uni f or m densi t y t hr oughout  t he ent i r e l engt h of  t he pi pe.

3. 2. 1   Concr et e Pi pe Requi r ement s

Concr et e pi pe shal l  be bedded wi t h sand mat er i al  mi ni mum 200 mm i n dept h 
i n t r enches wi t h soi l  f oundat i on.   Dept h of  sand beddi ng i n t r enches wi t h 
r ock f oundat i on shal l  be 13 mm i n dept h per  300 mm of  dept h of  f i l l ,  
mi ni mum dept h of  beddi ng shal l  be 200 mm up t o maxi mum dept h of  600 mm.  
Wher e concr et e pi pes ar e l ai d i n deep t r enches or  wher e t r af f i c  l oads ar e 
expect ed,  t he ent i r e pi pe l i ne l engt h shal l  be suppor t ed uni f or ml y by 
concr et e f oundat i on or  cr adl e.

3. 2. 2   Pr ecast ,  Concr et e Pi pe Type Gut t er / Di t ch and Fr ee- Gr adi ent  Di t ch

These t ype of  Pr ecast  dr ai nage mat er i al s shal l  be l ai d usi ng l evel i ng 
mor t ar  over  a concr et e f oundat i on base.

3. 2. 3   Pr ecast  Concr et e U- Di t ch

Use l evel i ng sand f or  non- t r af f i c  ar eas and l evel i ng mor t ar  over  concr et e 
f oundat i on f or  t r af f i c  ar eas.

3. 2. 4   Pl ast i c Pi pe

Use cl ean sand f or  beddi ng,  haunchi ng and i ni t i al  backf i l l  f or  PVC and PE 
pi pes.  Mi ni mum dept h of  beddi ng shal l  be 200 mm

3. 3   PLACI NG PI PE

Each pi pe shal l  be t hor oughl y exami ned bef or e bei ng l ai d;  def ect i ve or  
damaged pi pe shal l  not  be used.   Pl ast i c pi pe shal l  be pr ot ect ed f r om 
exposur e t o di r ect  sunl i ght  pr i or  t o l ayi ng,  i f  necessar y t o mai nt ai n 
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adequat e pi pe st i f f ness and meet  i nst al l at i on def l ect i on r equi r ement s.   
Pi pel i nes shal l  be l ai d t o t he gr ades and al i gnment  i ndi cat ed.   Pr oper  
f aci l i t i es shal l  be pr ovi ded f or  l ower i ng sect i ons of  pi pe i nt o t r enches.   
Li f t i ng l ugs i n ver t i cal l y el ongat ed pi pe shal l  be pl aced i n t he same 
ver t i cal  pl ane as t he maj or  axi s of  t he pi pe.   Pi pe shal l  not  be l ai d i n 
wat er ,  and pi pe shal l  not  be l ai d when t r ench condi t i ons or  weat her  ar e 
unsui t abl e f or  such wor k.   Di ver si on of  dr ai nage or  dewat er i ng of  t r enches 
dur i ng const r uct i on shal l  be pr ovi ded as necessar y.   Def l ect i on of  
i nst al l ed f l exi bl e pi pe shal l  not  exceed 4. 5 per cent  of  t he aver age i nsi de 
di amat er  of  pi pe.

3. 3. 1   Concr et e and Pl ast i c Pi pes

Layi ng shal l  pr oceed upgr ade wi t h spi got  ends of  bel l - and- spi got  pi pe  
poi nt i ng i n t he di r ect i on of  t he f l ow.

3. 3. 2   Pr ecast  Concr et e Pi pe Type Gut t er / Di t ch,  Fr ee Gr adi ent  Di t ch and 
U- Di t ch

Lay t he dr ai nage mat er i al s i n conf or mance wi t h pr oduct  manuf act ur er ' s 
i nst r uct i ons.

3. 3. 3   Mul t i pl e Cul ver t s

Wher e mul t i pl e l i nes of  pi pe ar e i nst al l ed,  adj acent  s i des of  pi pe shal l  
be at  l east  hal f  t he nomi nal  pi pe di amet er  or  1 met er  apar t ,  whi chever  i s 
l ess.

3. 4   JOI NTI NG

3. 4. 1   Concr et e Pi pes and Ot her  Pr ecast  Concr et e Dr ai nage Conveyance 
Mat er i al s.

3. 4. 1. 1   Fl exi bl e Wat er t i ght  Joi nt s

Gasket s and j oi nt i ng mat er i al s shal l  be as r ecommended by t he par t i cul ar  
manuf act ur er .  Cement s,  or  adhesi ves shal l  be c l ean and dr y.   Gasket s and 
j oi nt i ng mat er i al s shal l  be  pr ot ect ed f r om t he sun,  bl owi ng dust ,  and 
ot her  del et er i ous agent s at  al l  t i mes.   Gasket s and j oi nt i ng mat er i al s 
shal l  be i nspect ed bef or e i nst al l i ng t he pi pe;  any l oose or  i mpr oper l y 
af f i xed gasket s and j oi nt i ng mat er i al s shal l  be r emoved and r epl aced.   The 
pi pe shal l  be al i gned wi t h t he pr evi ousl y i nst al l ed pi pe,  and t he j oi nt  
pushed home.   I f ,  whi l e t he j oi nt  i s  bei ng made t he gasket  becomes vi s i bl y 
di s l ocat ed t he pi pe shal l  be r emoved and t he j oi nt  r emade.

3. 4. 2   Pl ast i c Pi pi ng

I nst al l  pi pes and f i t t i ngs per  pi pe manuf act ur er ' s i nst al l at i on manual .

3. 5   DRAI NAGE STRUCTURES

3. 5. 1   Manhol es and I nl et s

Const r uct i on shal l  be of  r ei nf or ced concr et e,   pr ecast  r ei nf or ced 
concr et e,  pr ecast  concr et e segment al  bl ocks  compl et e wi t h f r ames and 
cover s or  gr at i ngs;  and wi t h f i xed gal vani zed st eel  l adder s or  manhol e 
st eps wher e i ndi cat ed.   Pi pe connect i ons t o concr et e manhol es and i nl et s 
shal l  be made wi t h f l exi bl e,  wat er t i ght  connect or s i n conf or mance wi t h 
pi pe manuf act ur er .
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3. 5. 2   Wal l s and Headwal l s

Const r uct i on shal l  be as i ndi cat ed.

3. 6   Met al  St eps

I ndi v i dual  met al  st eps shal l  be adequat el y anchor ed t o pr ecast  manhol e 
wal l s per  manhol e or  met al  st ep manuf act ur er ' s i nst al l at i on st andar ds.

3. 7   STEEL LADDER I NSTALLATI ON

Ladder  shal l  be adequat el y anchor ed t o t he wal l  by means of  st eel  i nser t s 
spaced not  mor e t han 1. 83 m ver t i cal l y,  and shal l  be i nst al l ed t o pr ovi de 
at  l east  152 mm of  space bet ween t he wal l  and t he r ungs.   The wal l  al ong 
t he l i ne of  t he l adder  shal l  be ver t i cal  f or  i t s  ent i r e l engt h.

3. 8   BACKFI LLI NG

3. 8. 1   Backf i l l i ng Pi pe i n Tr enches

Af t er  t he pi pe has been pr oper l y bedded cl ean sand shal l  be pl aced al ong 
bot h s i des of  pi pe i n l ayer s not  exceedi ng 150 mm i n compact ed dept h.   The 
backf i l l  shal l  be br ought  up evenl y on bot h s i des of  pi pe f or  t he f ul l  
l engt h of  pi pe.   The f i l l  shal l  be t hor oughl y compact ed under  t he haunches 
of  t he pi pe.   Each l ayer  shal l  be t hor oughl y compact ed wi t h mechani cal  
t amper s or  r ammer s.   Thi s met hod of  f i l l i ng and compact i ng shal l  cont i nue 
unt i l  t he f i l l  has r eached an el evat i on of  at  l east  300 mm above t he t op 
of  t he pi pe.   The r emai nder  of  t he t r ench shal l  be backf i l l ed wi t h sel ect  
mat er i al  f r om excavat i on or  bor r ow and compact ed by spr eadi ng and r ol l i ng 
or  compact ed by mechani cal  r ammer s or  t amper s i n l ayer s not  exceedi ng  150 
mm.   Test s f or  densi t y shal l  be made as necessar y t o ensur e conf or mance t o 
t he compact i on r equi r ement s speci f i ed bel ow.   Wher e i t  i s  necessar y,  i n 
t he opi ni on of  t he Cont r act i ng Of f i cer ,  t hat  sheet i ng or  por t i ons of  
br aci ng used be l ef t  i n pl ace,  t he cont r act  wi l l  be adj ust ed accor di ngl y.   
Unt r eat ed sheet i ng shal l  not  be l ef t  i n pl ace beneat h st r uct ur es or  
pavement s.

3. 8. 2   Backf i l l i ng Pi pe i n Fi l l  Sect i ons

For  pi pe pl aced i n f i l l  sect i ons,  backf i l l  mat er i al  and t he pl acement  and 
compact i on pr ocedur es shal l  be as speci f i ed bel ow.   The f i l l  mat er i al  
shal l  be uni f or ml y spr ead i n l ayer s l ongi t udi nal l y on bot h s i des of  t he 
pi pe,  not  exceedi ng 150 mm i n compact ed dept h,  and shal l  be compact ed by 
r ol l i ng par al l el  wi t h pi pe or  by mechani cal  t ampi ng or  r ammi ng.   Pr i or  t o 
commenci ng nor mal  f i l l i ng oper at i ons,  t he cr own wi dt h of  t he f i l l  at  a 
hei ght  of  300 mm above t he t op of  t he pi pe shal l  ext end a di st ance of  not  
l ess t han t wi ce t he out si de pi pe di amet er  on each si de of  t he pi pe or  4 m,  
whi chever  i s l ess.   Af t er  t he backf i l l  has r eached at  l east  300 mm above 
t he t op of  t he pi pe,  t he r emai nder  of  t he f i l l  shal l  be pl aced and 
t hor oughl y compact ed i n l ayer s not  exceedi ng 150 mm.   Use sand mat er i al  
f or  t hi s ent i r e r egi on of  backf i l l  f or  f l exi bl e and concr et e pi pe 
i nst al l at i ons.

3. 8. 3   Movement  of  Const r uct i on Machi ner y

When compact i ng by r ol l i ng or  oper at i ng heavy equi pment  par al l el  wi t h t he 
pi pe,  di spl acement  of  or  i nj ur y t o t he pi pe shal l  be avoi ded.   Movement  of  
const r uct i on machi ner y over  a cul ver t  or  st or m dr ai n at  any st age of  
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const r uct i on shal l  be at  t he Cont r act or ' s r i sk.   Any damaged pi pe shal l  be 
r epai r ed or  r epl aced.

3. 8. 4   Compact i on

3. 8. 4. 1   Gener al  Requi r ement s

Cohesi onl ess mat er i al s i ncl ude gr avel s,  gr avel - sand mi xt ur es,  sands,  and 
gr avel l y sands.   Cohesi ve mat er i al s i ncl ude cl ayey and si l t y gr avel s,  
gr avel - s i l t  mi xt ur es,  c l ayey and si l t y sands,  sand- cl ay mi xt ur es,  c l ays,  
s i l t s ,  and ver y f i ne sands.   When r esul t s of  compact i on t est s f or  
moi st ur e- densi t y r el at i ons ar e r ecor ded on gr aphs,  cohesi onl ess soi l s wi l l  
show st r ai ght  l i nes or  r ever se- shaped moi st ur e- densi t y cur ves,  and 
cohesi ve soi l s wi l l  show nor mal  moi st ur e- densi t y cur ves.

3. 8. 4. 2   Mi ni mum Densi t y

Backf i l l  over  and ar ound t he pi pe and backf i l l  ar ound and adj acent  t o 
dr ai nage st r uct ur es shal l  be compact ed at  t he appr oved moi st ur e cont ent  t o 
t he f ol l owi ng appl i cabl e mi ni mum densi t y,  whi ch wi l l  be det er mi ned as 
speci f i ed bel ow.

a.   Under  ai r f i el d and hel i por t  pavement s,  paved r oads,  st r eet s,  par ki ng 
ar eas,  and si mi l ar - use pavement s i ncl udi ng adj acent  shoul der  ar eas,  
t he densi t y shal l  be not  l ess t han 90 per cent  of  maxi mum densi t y f or  
cohesi ve mat er i al  and 95 per cent  of  maxi mum densi t y f or  cohesi onl ess 
mat er i al ,  up t o t he el evat i on wher e r equi r ement s f or  pavement  subgr ade 
mat er i al s and compact i on shal l  cont r ol .

b.   Under  unpaved or  t ur f ed t r af f i c  ar eas,  densi t y shal l  not  be l ess t han 
90 per cent  of  maxi mum densi t y f or  cohesi ve mat er i al  and 95 per cent  of  
maxi mum densi t y f or  cohesi onl ess mat er i al .

c.   Under  nont r af f i c  ar eas,  densi t y shal l  be not  l ess t han t hat  of  t he 
sur r oundi ng mat er i al .

3. 9   FI ELD PAI NTI NG

3. 9. 1   Cast - I r on Cover s and Fr ames

Af t er  i nst al l at i on,  c l ean cast - i r on,  not  bur i ed i n masonr y or  concr et e,  of  
mor t ar ,  r ust ,  gr ease,  di r t ,  and ot her  del et er i ous mat er i al s t o bar e met al  
and appl y a coat  of  bi t umi nous pai nt .

3. 10   FI ELD QUALI TY CONTROL

3. 10. 1   Test s

Test i ng i s t he r esponsi bi l i t y  of  t he Cont r act or .   Per f or m al l  t est i ng and 
r et est i ng at  no addi t i onal  cost  t o t he Gover nment .

3. 10. 1. 1   Leakage Test

Li nes shal l  be t est ed f or  l eakage by  exf i l t r at i on t est s pr i or  t o 
compl et i ng backf i l l .     Pr i or  t o exf i l t r at i on t est s,  t he t r ench shal l  be 
backf i l l ed up t o at  l east  t he l ower  hal f  of  t he pi pe.   I f  r equi r ed,  
suf f i c i ent  addi t i onal  backf i l l  shal l  be pl aced t o pr event  pi pe movement  
dur i ng t est i ng,  l eavi ng t he j oi nt s uncover ed t o per mi t  i nspect i on.   
Vi s i bl e l eaks encount er ed shal l  be cor r ect ed r egar dl ess of  l eakage t est  
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r esul t s.   When t he wat er  t abl e i s 600 mm or  mor e above t he t op of  t he pi pe 
at  t he upper  end of  t he pi pel i ne sect i on t o be t est ed,  i nf i l t r at i on shal l  
be measur ed usi ng a sui t abl e wei r  or  ot her  devi ce accept abl e t o t he 
Cont r act i ng Of f i cer .   An exf i l t r at i on t est  shal l  be made by f i l l i ng t he 
l i ne t o be t est ed wi t h wat er  so t hat  a head of  at  l east  600 mm i s pr ovi ded 
above bot h t he wat er  t abl e and t he t op of  t he pi pe at  t he upper  end of  t he 
pi pel i ne t o be t est ed.   The f i l l ed l i ne shal l  be al l owed t o st and unt i l  
t he pi pe has r eached i t s maxi mum absor pt i on,  but  not  l ess t han 4 hour s.   
Af t er  absor pt i on,  t he head shal l  be r eest abl i shed.   The amount  of  wat er  
r equi r ed t o mai nt ai n t hi s wat er  l evel  dur i ng a 2- hour  t est  per i od shal l  be 
measur ed.   Leakage as measur ed by t he exf i l t r at i on t est  shal l  not  exceed 9 
mL per  mm i n di amet er  per  100 met er s of  pi pel i ne per  hour .

3. 10. 1. 2   Det er mi nat i on Of  Densi t y

Test i ng shal l  be per f or med by an appr oved commer ci al  t est i ng l abor at or y or  
by t he Cont r act or  subj ect  t o appr oval .   Test s shal l  be per f or med i n 
suf f i c i ent  number  t o ensur e t hat  speci f i ed densi t y i s bei ng obt ai ned.   
Labor at or y t est s f or  moi st ur e- densi t y r el at i ons shal l  be made i n 
accor dance wi t hJI S A 1210 except  t hat  mechani cal  t amper s may be used 
pr ovi ded t he r esul t s ar e cor r el at ed wi t h t hose obt ai ned wi t h t he speci f i ed 
hand t amper .   Fi el d densi t y t est s shal l  be det er mi ned i n accor dance wi t h
JI S A 1214.

3. 10. 1. 3   Def l ect i on Test i ng

Conduct  def l ect i on t est  no sooner  t han 30 days af t er  compl et i on of  f i nal  
backf i l l  and compact i on t est i ng.   Cl ean or  f l ush al l  l i nes pr i or  t o 
t est i ng.   Per f or m a def l ect i on t est  on ent i r e l engt h of  i nst al l ed f l exi bl e 
pi pel i ne upon compl et i on of  wor k adj acent  t o and over  t he pi pel i ne,  
i ncl udi ng backf i l l i ng,  pl acement  of  f i l l ,  gr adi ng,  pavi ng,  pl acement  of  
concr et e,  and any ot her  super i mposed l oads.   Def l ect i on of  pi pe i n t he 
i nst al l ed pi pel i ne under  ext er nal  l oads shal l  not  exceed l i mi t s i n 
par agr aph PLACI NG PI PE above as per cent  of  t he aver age i nsi de di amet er  of  
pi pe.   Use a l aser  pr of i l er  or  mandr el  t o det er mi ne i f  al l owabl e 
def l ect i on has been exceeded.

3. 10. 1. 3. 1   Laser  Pr of i l er

I nspect  pi pe i nt er i or  wi t h l aser  pr of i l i ng equi pment .   Ut i l i ze l ow bar r el  
di st or t i on v i deo equi pment  f or  pi pe si zes 1. 22 m or  l ess.   Use a camer a 
wi t h sui t abl e l i ght i ng  t o al l ow a c l ear  pi ct ur e of  t he ent i r e per i pher y 
of  t he pi pe i nt er i or .   Cent er  t he camer a i n t he pi pe bot h ver t i cal l y and 
hor i zont al l y.   The camer a must   be abl e t o pan and t i l t  t o a 90 degr ee 
angl e wi t h t he axi s of  t he pi pe r ot at i ng 360 degr ees.   Use equi pment  t o 
move t he camer a t hr ough t he pi pe t hat  wi l l  not  obst r uct  t he camer a' s v i ew 
or  i nt er f er e wi t h pr oper  document at i on of  t he pi pe' s condi t i on.   The vi deo 
i mage shal l  be c l ear ,  f ocused,  and r el at i vel y f r ee f r om r ol l  st at i c or  
ot her  i mage di st or t i on qual i t i es t hat  woul d pr event  t he r evi ewer  f r om 
eval uat i ng t he condi t i on of  t he pi pe.   For  i ni t i al  post  i nst al l at i on 
i nspect i ons f or  pi pe si zes l ar ger  t han 1. 22 m,  a v i sual  i nspect i on shal l  
be compl et ed of  t he pi pe i nt er i or .

3. 10. 1. 3. 2   Mandr el

Pass t he mandr el  t hr ough each r un of  pi pe by pul l i ng i t  by hand.   I f  
def l ect i on r eadi ngs i n excess of  t he al l owabl e def l ect i on of  aver age 
i nsi de di amet er  of  pi pe ar e obt ai ned,  st op and begi n t est  f r om t he 
opposi t e di r ect i on.   The mandr el  must  meet  t he Pi pe Manuf act ur e' s 
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r ecommendat i ons and t he f ol l owi ng r equi r ement s.   Pr ovi de a Mandr el  t hat  i s  
r i gi d,  nonadj ust abl e,  has a mi ni mum of  9 f i ns,  pul l i ng r i ngs at  each end,  
and i s engr aved wi t h t he nomi nal  pi pe s i ze and mandr el  out s i de di amet er .   
The mandr el  must  be 4. 5 per cent  l ess t han t he cer t i f i ed- act ual  pi pe 
di amet er  f or  Pl ast i c Pi pe.  The Gover nment  wi l l  ver i f y t he out si de 
di amet er ( OD) of  t he Cont r act or  pr ovi ded  mandr el  t hr ough t he use of  
Cont r act or  pr ovi ded pr ovi ng r i ngs.

3. 10. 2   I nspect i on

3. 10. 2. 1   Post - I nst al l at i on I nspect i on

Vi sual l y i nspect  each segment  of  concr et e pi pe f or  al i gnment ,  set t l ement ,   
j oi nt  separ at i ons,  soi l  mi gr at i on t hr ough t he j oi nt ,  cr acks,  buckl i ng,  
bul gi ng and def l ect i on.   An engi neer  must  eval uat e al l  def ect s t o 
det er mi ne i f  any r emedi at i on or  r epai r  i s  r equi r ed.

3. 10. 2. 1. 1   Concr et e

Cr acks wi t h a wi dt h gr eat er  t han 0. 25 mm.   An engi neer  must  eval uat e al l  
pi pes wi t h cr acks wi t h a wi dt h gr eat er  t han 0. 25 mm but  l ess t han 2. 5 mm 
t o det er mi ne i f  any r emedi at i on or  r epai r  i s  r equi r ed.

3. 10. 2. 1. 2   Fl exi bl e Pi pe

Check each f l exi bl e pi pe ( PE,  PVC) f or  r i ps,  t ear s,  j oi nt  separ at i ons,  soi l  
mi gr at i on t hr ough t he j oi nt ,  cr acks,  l ocal i zed bucki ng,  bul ges,  set t l ement  
and al i gnment .

3. 10. 2. 1. 3   Post - I nst al l at i on I nspect i on Repor t

The def l ect i on r esul t s and f i nal  post  i nst al l at i on i nspect i on r epor t  must  
i ncl ude:   a copy of  al l  v i deo t aken,  pi pe l ocat i on i dent i f i cat i on,  
equi pment  used f or  i nspect i on,  i nspect or  name,  devi at i on f r om desi gn,  
gr ade,  devi at i on f r om l i ne,  def l ect i on and def or mat i on of  f l exi bl e pi pe,  
i nspect or  not es,  condi t i on of  j oi nt s,  condi t i on of  pi pe wal l  ( e. g.  
di st r ess,  cr acki ng,  wal l  damage dent s,  bul ges,  cr eases,  t ear s,  hol es,  
et c. ) .

3. 10. 3   Repai r  Of  Def ect s

3. 10. 3. 1   Leakage Test

When l eakage exceeds t he maxi mum amount  speci f i ed,  cor r ect  sour ce of  
excess l eakage by r epl aci ng damaged pi pe and gasket s and r et est .

3. 10. 3. 2   Def l ect i on Test i ng

When def l ect i on r eadi ngs ar e i n excess of  t he al l owabl e def l ect i on of  
aver age i nsi de di amet er  of  pi pe ar e obt ai ned,  r emove pi pe whi ch has 
excessi ve def l ect i on and r epl ace wi t h new pi pe.   Ret est  30 days af t er  
compl et i ng backf i l l ,  l eakage t est i ng and compact i on t est i ng.

3. 10. 3. 3   I nspect i on

Repl ace pi pe  or  r epai r  def ect s i ndi cat ed i n t he Post - I nst al l at i on 
I nspect i on Repor t .
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3. 10. 3. 3. 1   Concr et e

Repl ace pi pes havi ng cr acks wi t h a wi dt h gr eat er  t han 2. 5 mm.

3. 10. 3. 3. 2   Fl exi bl e Pi pe

Repl ace pi pes havi ng cr acks or  spl i t s.

3. 11   PROTECTI ON

Pr ot ect  st or m dr ai nage pi pi ng and adj acent  ar eas f r om super i mposed and 
ext er nal  l oads dur i ng const r uct i on.

3. 12   WARRANTY PERI OD

Pi pe segment s f ound t o have def ect s dur i ng t he war r ant y per i od must  be 
r epl aced wi t h new pi pe and r et est ed.

        - -  End of  Sect i on - -
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SECTI ON 33 71 02

UNDERGROUND ELECTRI CAL DI STRI BUTI ON
02/ 15

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.  Cont r act or  may subst i t ut e compat i bl e Japan 
I ndust r i al  St andar d ( JI S) ,  Mi ni st r y of  Land,  I nf r ast r uct ur e and Tr anspor t  
( MLI T) ,  Japan El ect r i cal  Saf et y I nspect i on Associ at i ons or  Japan Power  
Cabl e Accessor i es Associ at i on ( JCAA)  st andar ds f or  non- Japanese st andar ds,  
as appr oved by t he Cont r act i ng Of f i cer ' s r epr esent at i ve.

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENGI NEERS ( I EEE)

I EEE C2 ( 2023)  Nat i onal  El ect r i cal  Saf et y Code

JAPANESE ELECTROTECHNI CAL COMMI TTEE ( JEC)

JEC 3408 ( 2015)  Hi gh vol t age t est  of  ext r a hi gh 
vol t age ( 11 kV t o 500 kV)  cr oss- l i nked 
pol yet hyl ene cabl e and connect i ons

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S A 5506 ( 2008)  Manhol e Cover s f or  Sewer age Wor ks

JI S A 5372 ( 2016)  Pr ecast  Rei nf or ced Concr et e Pr oduct s

JI S C 0365 ( 2007)  Pr ot ect i on Agai nst  El ect r i c Shock -  
Common Aspect s f or  I nst al l at i on and 
Equi pment

JI S C 2336 ( 2012)  Pr essur e- sensi t i ve pol yvi nyl  
chl or i de t apes f or  el ect r i cal  pur poses

JI S C 2338 ( 2012)  Pol yest er  adhesi ve t ape f or  
el ect r i cal  i nsul at i on

JI S C 2805 ( 2010)  Cr i mp t er mi nal  f or  copper  wi r e

JI S C 2806 ( 2003;  R 2018)  Bar e cr i mpi ng sl eeve f or  
copper  wi r e

JI S C 2810 ( 1995;  R 2021)  Gener al  r ul es on 
non- separ abl e t ype wi r e connect or s f or  
i nt er i or  wi r i ng

JI S C 3101 ( 1994;  R 2021)  Har d- dr awn copper  wi r es f or  
el ect r i cal  pur poses

JI S C 3102 ( 1984)  Anneal ed Copper  Wi r es f or  
El ect r i cal  Pur poses
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JI S C 3105 ( 1994;  R 2021)  Har d- dr awn copper  st r anded 
conduct or s

JI S C 3108 ( 2016)  Har d- dr awn al umi ni um wi r es f or  
el ect r i c pur poses

JI S C 3109 ( 1994)  Har d- dr awn al umi ni um st r anded 
conduct or s

JI S C 3341 ( 2000;  R 2021)  Pol yvi nyl  chl or i de 
i nsul at ed dr op ser vi ce wi r es

JI S C 3362 ( 2009)  600 V Cr oss- l i nked pol yet hyl ene 
i nsul at ed cabl es

JI S C 3367 ( 2008)  Power  cabl es wi t h ext r uded 
i nsul at i on and t hei r  accessor i es f or  r at ed 
vol t ages f r om 1 kV up t o 30 kV - -  Cabl es 
f or  r at ed vol t ages of  0. 6/ 1 kV

JI S C 3605 ( 2022)  600 V Pol yet hyl ene I nsul at ed 
Cabl es,  Type CV

JI S C 3606 ( 2022)  Hi gh- Vol t age Cr oss- Li nked 
Pol yet hyl ene I nsul at ed Cabl es,  Type CV or  
CE

JI S C 3653 ( 2004)  I nst al l at i on met hods of  power  
cabl es bur i ed gr ound

JI S C 8305 ( 2019)  Ri gi d St eel  Condui t s

JI S C 8330 ( 1999;  R 2019)  Fi t t i ngs f or  r i gi d met al  
condui t s

JI S C 8340 ( 1999;  R 2019)  Boxes And Box Cover s For  
Ri gi d Met al  Condui t s

JI S C 8350 ( 1999;  R 2014)  Fi t t i ngs f or  pl i abl e met al  
condui t s

JI S C 8380 ( 2009;  R 2019)  Pl ast i c coat ed st eel  pi pes 
f or  cabl e- ways

JI S C 8430 ( 2019)  Unpl ast i c i zed pol yvi nyl  chl or i de 
( PVC- U)  condui t s

JI S C 8432 ( 2019)  Fi t t i ngs of  unpl ast i c i zed pol yvi nyl  
chl or i de ( PVC- U)  condui t s

JI S C 60364- 5- 54 ( 2006;  R 2015)  Bui l di ng El ect r i cal  
Equi pment - Par t  5- 54:  Sel ect i on Of  
El ect r i cal  Equi pment  and 
Cont r uct i on- Gr oundi ng Equi pment ,  
Pr ot ect i ve Conduct or  and Pr ot ect i ve 
Bondi ng Conduct or

JI S C 60364- 6 ( 2010;  R 2019)  Low- vol t age el ect r i cal  
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i nst al l at i ons - -  Par t  6:  Ver i f i cat i on

JI S C 60695- 2- 4- 0 ( 1995)  Fi r e hazar d t est i ng Par t  2:  Test  
met hods - -  Sect i on 4/ sheet  0:  Di f f usi on 
t ype and pr emi xed t ype f l ame t est  met hods

JI S K 6741 ( 2016;  R 2021)  Unpl ast i c i zed Pol y ( Vi nyl  
Chl or i de)  ( PVC- U)  Pi pes

JI S K 6743 ( 2016)  Unpl ast i c i zed Pol y ( Vi nyl  Chl or i de)  
( PVC- U)  Pi pe Fi t t i ngs f or  Wat er  Suppl y

ELECTRI CAL SAFETY I NSPECTI ON ASSOCI ATI ONS

Denki  Hoan Kyoukai Japan St andar d f or  Accept ance Test i ng and 
I nspect i ons

JAPAN POWER CABLE ACCESSORI ES ASSOCI ATI ON ( JCAA)

JCAA A 202 ( 1989)  I ndoor  /  out door  t er mi nat i on 
connect i on f or  3300V cr oss- l i nked 
pol yet hyl ene i nsul at ed power  cabl e

JCAA A 203 ( 1992)  St r ai ght  connect i on f or  3300V 
cr oss- l i nked pol yet hyl ene i nsul at ed power  
cabl e

JCAA A 302 ( 1992)  I ndoor  t er mi nat i on connect i on f or  
6600V cr oss- l i nked pol yet hyl ene i nsul at ed 
power  cabl e

JCAA A 303 ( 1992)  Out door  t er mi nat i on connect i on f or  
6600V cr oss- l i nked pol yet hyl ene i nsul at ed 
power  cabl e

JCAA A 305 ( 1992)  St r ai ght  connect i on f or  6600 V 
cr oss- l i nked pol yet hyl ene i nsul at ed power  
cabl e

JCAA A 501 ( 1988)  I ndoor  t er mi nat i on connect i on f or  
22kV 33kV cr oss- l i nked pol yet hyl ene 
i nsul at ed power  cabl e   

JCAA A 502 ( 1988)  Out door  t er mi nat i on connect i on f or  
22kV 33kV cr oss- l i nked pol yet hyl ene 
i nsul at ed power  cabl e

JCAA A 503 ( 1988)  St r ai ght  connect i on f or  22kV and 
33kV cr oss- l i nked pol yet hyl ene i nsul at ed 
power  cabl e

THE JAPANESE ELECTRI C WI RE & CABLE MAKERS'  ASSOCI ATI ON ( JCMA)

JCS 0168- 4 ( 2010)  Cal cul at i on of  al l owabl e cur r ent  
f or  power  cabl es under  33 kV-  Par t  4:  
Al l owabl e cur r ent  f or  22 kV,  33 kV 
cr ossl i nked pol yet hyl ene cabl es

JCS 0501 ( 2014)  Al l owabl e cur r ent  cal cul at i on f or  
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power  cabl es above 66kV

JCS 4516 ( 2010)  3300V Cr oss- Li nked Pol yet hyl ene 
Cabl e

JCS 1226 ( 2003)  Sof t  St r anded Wi r e

MI NI STRY OF LAND,  I NFRASTRUCTURE,  TRANSPORT AND TOURI SM ( MLI T)

MLI T DSKKS Denki  Set subi  Kouj i  Kanr i  Shi shi n ( DSKKS)  
El ect r i cal  Const r uct i on Super vi s i on 
Gui del i nes

MLI T ESS ( 2019)  MLI T El ect r i cal  St andar d 
Speci f i cat i on ( ESS)

THE SOCI ETY OF HEATI NG,  AI R- CONDI TI ONI NG AND SANI TARY ENGI NEERS OF 
JAPAN ( SHASE)

SHASE- S 209 ( 2009)  Manhol e Cover

UNDERWRI TERS LABORATORI ES ( UL)

UL 94 ( 2023;  Sevent h Edi t i on)  UL St andar d f or  
Saf et y Test s f or  Fl ammabi l i t y  of  Pl ast i c 
Mat er i al s f or  Par t s i n Devi ces and 
Appl i ances

[ 1. 2   SYSTEM DESCRI PTI ON

I t ems pr ovi ded under  t hi s sect i on must  be speci f i cal l y sui t abl e f or  t he 
f ol l owi ng ser vi ce condi t i ons.   Sei smi c det ai l s must  [ conf or m t o UFC 
3- 310- 04,  " Sei smi c Desi gn f or  Bui l di ngs"  and Sect i ons 13 48 00 [ SEI SMI C]  
BRACI NG FOR MI SCELLANEOUS EQUI PMENT and 26 05 48. 00 10 SEI SMI C PROTECTI ON 
FOR ELECTRI CAL EQUI PMENT]  [ be as i ndi cat ed] .

a.   Fungus Cont r ol  [ _____]

b.   Al t i t ude [ _____]  m.

c.   Ambi ent  Temper at ur e [ _____]  degr ees C.

d.   Fr equency [ _____]

e.   Vent i l at i on [ _____]

f .   Sei smi c Par amet er s [ _____]

g.   Humi di t y Cont r ol  [ _____]

h.   Cor r osi ve Ar eas [ _____]

i .   [ _____]

] 1. 3   RELATED REQUI REMENTS

Sect i on 26 08 00 APPARATUS I NSPECTI ON AND TESTI NG appl i es t o t hi s sect i on,  
wi t h t he addi t i ons and modi f i cat i ons speci f i ed her ei n.
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1. 4   DEFI NI TI ONS

a.   Unl ess ot her wi se speci f i ed or  i ndi cat ed,  el ect r i cal  and el ect r oni cs 
t er ms used i n t hese speci f i cat i ons,  and on t he dr awi ngs,  ar e as 
def i ned.

b.   I n t he t ext  of  t hi s sect i on,  t he wor ds condui t  and duct  ar e used 
i nt er changeabl y and have t he same meani ng.

c.   Japan vol t age r ange cat egor i es ar e def i ned as f ol l ows:
Low Vol t age ( Vol t ages l ess t han 1kV)
Hi gh Vol t age ( Vol t ages 1kV t hr u 7kV)
Ext r a Hi gh Vol t age ( Vol t ages over  7kV)

d.   I n t he t ext  of  t hi s sect i on,  " [ Hi gh] [ Ext r a- Hi gh]  vol t age cabl e 
spl i ces, "  and " [ Hi gh] [ Ext r a- Hi gh]  vol t age cabl e j oi nt s"  ar e used 
i nt er changeabl y and have t he same meani ng.

[ d.   Under gr ound st r uct ur es subj ect  t o ai r cr af t  l oadi ng ar e i ndi cat ed on 
t he dr awi ngs.

] 1. 5   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e [ f or  Cont r act or  Qual i t y 
Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When used,  a desi gnat i on 
f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he 
submi t t al  f or  t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on 
i n t he Sust ai nabi l i t y  eNot ebook,  i n conf or mance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Pr ecast  under gr ound st r uct ur es;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

[ Hi gh] [ Ext r a- Hi gh]  vol t age cabl e;  G[ ,  [ _____] ]

[ Hi gh] [ Ext r a- Hi gh]  vol t age cabl e j oi nt s;  G[ ,  [ _____] ]

[ Hi gh] [ Ext r a- Hi gh]  vol t age cabl e t er mi nat i ons;  G[ ,  [ _____] ]

[ Li ve end caps;  G[ ,  [ _____] ]

] Pr ecast  concr et e st r uct ur es;  G[ ,  [ _____] ]

Seal i ng Mat er i al

Pul l i ng- I n I r ons

Manhol e f r ames and cover s;  G[ ,  [ _____] ]

Handhol e f r ames and cover s;  G[ ,  [ _____] ]

[ Fr ames and Cover s f or  Ai r f i el d Faci l i t i es;  G[ ,  [ _____] ]
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] [ Duct i l e I r on Fr ames and Cover s f or  Ai r f i el d Faci l i t i es;  G[ ,  
[ _____] ]

] Composi t e/ f i ber gl ass handhol es;  G[ ,  [ _____] ]

Cabl e suppor t s ( r acks,  ar ms and i nsul at or s) ;  G[ ,  [ _____] ]

[ Pr ot ect i ve Devi ces and Coor di nat i on St udy;  G[ ,  [ _____] ]

] [   The st udy must  be submi t t ed wi t h pr ot ect i ve devi ce equi pment  
submi t t al s.   No t i me ext ensi on or  s i mi l ar  cont r act  modi f i cat i ons 
wi l l  be gr ant ed f or  wor k ar i s i ng out  of  t he r equi r ement s f or  t hi s 
st udy.   Appr oval  of  pr ot ect i ve devi ces pr oposed must  be based on 
r ecommendat i ons of  t hi s st udy.   The Gover nment  must  not  be hel d 
r esponsi bl e f or  any changes t o equi pment ,  devi ce r at i ngs,  
set t i ngs,  or  addi t i onal  l abor  f or  i nst al l at i on of  equi pment  or  
devi ces or der ed or  pr ocur ed pr i or  t o appr oval  of  t he st udy.

] SD- 06 Test  Repor t s

Fi el d Accept ance Checks and Test s;  

1. 6   QUALI TY ASSURANCE

1. 6. 1   Pr ecast  Under gr ound St r uct ur es

Submi t t al  r equi r ed f or  each t ype used.   Pr ovi de cal cul at i ons and dr awi ngs 
f or  pr ecast  manhol es and handhol es bear i ng t he seal  of  a r egi st er ed 
pr of essi onal  engi neer  i ncl udi ng:

a.   Mat er i al  descr i pt i on ( i . e. ,  f ' c  and Fy)

b.   Manuf act ur er ' s pr i nt ed assembl y and i nst al l at i on i nst r uct i ons

c.   Desi gn cal cul at i ons

d.   Rei nf or ci ng shop dr awi ngs i n accor dance wi t h Manuf act ur er ' s 
r ecommendat i ons.

e.   Pl ans and el evat i ons showi ng openi ng and pul l i ng- i n i r on l ocat i ons and 
det ai l s

1. 6. 2   Regul at or y Requi r ement s

I n each of  t he publ i cat i ons r ef er r ed t o her ei n,  consi der  t he advi sor y 
pr ovi s i ons t o be mandat or y,  as t hough t he wor d,  " must "  had been 
subst i t ut ed f or  " shoul d"  wher ever  i t  appear s.   I nt er pr et  r ef er ences i n 
t hese publ i cat i ons t o t he " aut hor i t y havi ng j ur i sdi ct i on, "  or  wor ds of  
s i mi l ar  meani ng,  t o mean t he Cont r act i ng Of f i cer .   Equi pment ,  mat er i al s,  
i nst al l at i on,  and wor kmanshi p must  be i n accor dance wi t h t he mandat or y and 
advi sor y pr ovi s i ons of  I EEE C2 and JI S C 0365 unl ess mor e st r i ngent  
r equi r ement s ar e speci f i ed or  i ndi cat ed.

1. 6. 3   St andar d Pr oduct s

Pr ovi de mat er i al s and equi pment  t hat  ar e pr oduct s of  manuf act ur er s 
r egul ar l y engaged i n t he pr oduct i on of  such pr oduct s whi ch ar e of  equal  
mat er i al ,  desi gn and wor kmanshi p.   Pr oduct s must  have been i n sat i sf act or y 
commer ci al  or  i ndust r i al  use f or  2 year s pr i or  t o bi d openi ng.   The 2- year  
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per i od must  i ncl ude appl i cat i ons of  equi pment  and mat er i al s under  s i mi l ar  
c i r cumst ances and of  s i mi l ar  s i ze.   The pr oduct  must  have been f or  sal e on 
t he commer ci al  mar ket  t hr ough adver t i sement s,  manuf act ur er s '  cat al ogs,  or  
br ochur es dur i ng t he 2- year  per i od.   Wher e t wo or  mor e i t ems of  t he same 
cl ass of  equi pment  ar e r equi r ed,  t hese i t ems must  be pr oduct s of  a s i ngl e 
manuf act ur er ;  however ,  t he component  par t s of  t he i t em need not  be t he 
pr oduct s of  t he same manuf act ur er  unl ess st at ed i n t hi s sect i on.

1. 6. 3. 1   Al t er nat i ve Qual i f i cat i ons

Pr oduct s havi ng l ess t han a 2- year  f i el d ser vi ce r ecor d wi l l  be accept abl e 
i f  a cer t i f i ed r ecor d of  sat i sf act or y f i el d oper at i on f or  not  l ess t han 
6000 hour s,  excl usi ve of  t he manuf act ur er s '  f act or y or  l abor at or y t est s,  
i s  f ur ni shed.

1. 6. 3. 2   Mat er i al  and Equi pment  Manuf act ur i ng Dat e

Pr oduct s manuf act ur ed mor e t han 3 year s pr i or  t o dat e of  del i ver y t o s i t e 
ar e not  accept abl e,  unl ess speci f i ed ot her wi se.

PART 2   PRODUCTS

2. 1   CONDUI T,  DUCTS,  AND FI TTI NGS

2. 1. 1   Ri gi d Met al  Condui t  or  Type G

JI S C 8305,  Type G.  Di amet er  of  condui t  shal l  be as i ndi cat ed.

2. 1. 1. 1   Ri gi d Met al l i c  Condui t ,  PVC Coat ed or  Type G;  LL or  LT

JI S C 8380,  Type G;  LL or  LT.

2. 1. 2   I nt er medi at e Met al  Condui t  or  Type C

JI S C 8305,  Type C.

2. 1. 2. 1   I nt er medi at e Met al  Condui t ,  PVC Coat ed or  Type C;  LL or  LT

JI S C 8380,  Type C;  LL or  LT.

2. 1. 3   Pl ast i c Condui t  or  Unpl ast i c i zed Pol yvi nyl  Chl or i de f or  Di r ect  
Bur i al  and Ri ser  Appl i cat i ons

[ As i ndi cat ed]  [ JI S C 3653,  Type FEP]  [ or ]  JI S C 8430 f or  Type HI VE 
condui t  of  di amet er  of  l ess t han 100mm and JI S K 6741 f or  Type HI VP 
condui t  di amet er  or  100mm and l ar ger .

2. 1. 4   Pl ast i c Duct  or  Unpl ast i c i zed Pol yvi nyl  Chl or i de f or  Concr et e 
Encasement

Pr ovi de[  as i ndi cat ed] [   or  JI S C 8430 f or  Type VE condui t  of  di amet er  of  
l ess t han 100mm and JI S K 6741 f or  Type VP condui t  di amet er  or  100mm and 
l ar ger ] .

2. 1. 5   I nner duct

Pr ovi de cor r ugat ed [ or  sol i d wal l ]  pol yet hyl ene ( PE)  or  PVC i nner duct s,  or  
f abr i c- mesh i nner duct s,  wi t h pul l wi r e.   Si ze as i ndi cat ed.
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2. 1. 6   Duct  Seal ant

UL 94 and JI S C 60695- 2- 4- 0.   Pr ovi de hi gh- expansi on ur et hane f oam duct  
seal ant  t hat  expands and har dens t o f or m a c l osed,  chemi cal l y and wat er  
r esi st ant ,  r i gi d st r uct ur e.   Seal ant  must  be compat i bl e wi t h common cabl e 
and wi r e j acket s and capabl e of  adher i ng t o met al s,  pl ast i cs and 
concr et e.   Seal ant  must  be capabl e of  cur i ng i n t emper at ur e r anges of  2 
degr ees C t o 35 degr ees C.   Cur ed seal ant  must  wi t hst and t emper at ur e 
r anges of  - 29 degr ees C t o 93 degr ees C wi t hout  l oss of  f unct i on.

2. 1. 7   Fi t t i ngs

2. 1. 7. 1   Met al  Fi t t i ngs

JI S C 8330 and JI S C 8350.

2. 1. 7. 2   PVC or  Unpl ast i c i zed Pol yvi nyl  Chl or i de Condui t  Fi t t i ngs

[ JI S C 8432 f or  di amet er s l ess t han 100mm] [ JI S K 6743 f or  di amet er s 100mm 
or  l ar ger ] .

[ 2. 1. 7. 3   Out l et  Boxes f or  St eel  Condui t

Out l et  boxes f or  use wi t h r i gi d or  f l exi bl e st eel  condui t  must  be 
cast - met al  cadmi um or  z i nc- coat ed i f  of  f er r ous met al  wi t h gasket ed 
cl osur es and must  conf or m t o JI S C 8340.

] 2. 2   LOW VOLTAGE I NSULATED CONDUCTORS AND CABLES

I nsul at ed conduct or s must  be r at ed 600 vol t s and conf or m t o t he 
r equi r ement s of  appl i cabl e codes and st andar ds,  i ncl udi ng l i s t i ng 
r equi r ement s[ ,  or  i n accor dance wi t h JI S C 3362 or  JI S C 3367] .   Wi r es and 
cabl es manuf act ur ed mor e t han [ 24] [ 12]  mont hs pr i or  t o dat e of  del i ver y t o 
t he s i t e ar e not  accept abl e.   Ser vi ce ent r ance conduct or s must  conf or m t o 
JI S C 3341.

2. 2. 1   Conduct or  Types

Cabl e and duct  s i zes i ndi cat ed ar e f or  copper  conduct or s and [ THHN/ THWN]
[ EM- CE]  unl ess ot her wi se not ed.   Conduct or s 5. 5 sqmm and smal l er  must  be 
sol i d.   Conduct or s 8 sqmm and l ar ger  must  be st r anded. [   Conduct or s 14 
sqmm and smal l er  must  be copper .   Conduct or s 22 sqmm and l ar ger  may be 
ei t her  copper  or  al umi num,  at  t he Cont r act or ' s opt i on.   Do not  subst i t ut e 
al umi num f or  copper  i f  t he equi val ent  al umi num conduct or  s i ze woul d exceed 
250 sqmm.   When t he Cont r act or  chooses t o use al umi num f or  conduct or s 22 
sqmm and l ar ger ,  t he Cont r act or  must :   i ncr ease t he conduct or  s i ze t o have 
t he same ampaci t y as t he copper  s i ze i ndi cat ed;  i ncr ease t he condui t  and 
pul l  box s i zes t o accommodat e t he l ar ger  s i ze al umi num conduct or s i n 
accor dance wi t h appl i cabl e codes and st andar ds;  ensur e t hat  t he pul l i ng 
t ensi on r at i ng of  t he al umi num conduct or  i s suf f i c i ent ;  r el ocat e 
equi pment ,  modi f y equi pment  t er mi nat i ons,  r esi ze equi pment ,  and r esol ve t o 
t he sat i sf act i on of  t he Cont r act i ng Of f i cer  pr obl ems t hat  ar e di r ect  
r esul t s of  t he use of  al umi num conduct or s i n l i eu of  copper . ] [   Al l  
conduct or s must  be copper . ]

2. 2. 2   Conduct or  Mat er i al

Unl ess speci f i ed or  i ndi cat ed ot her wi se or  r equi r ed,  wi r es i n condui t ,  
ot her  t han ser vi ce ent r ance,  must  be 600- vol t , conf or mi ng t o Type EM- CE,  
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EM- CET or  EM- ECEQ conf or mi ng t o JI S C 3605.   Copper  conduct or s must  be 
anneal ed copper  compl yi ng wi t h  JCS 1226 and JI S C 3102 and JI S C 3105. [   
Al umi num conduct or s must  be Type AA- 8000 al umi num conduct or s compl yi ng 
wi t h JI S C 3108 and JI S C 3109,  and must  be of  an al umi num al l oy l i s t ed or  
l abel ed by UL as " component  al umi num- wi r e st ock ( conduct or  mat er i al ) .   
Type 1350 i s not  accept abl e.   I nt er mi xi ng of  copper  and al umi num 
conduct or s i n t he same r aceway i s not  per mi t t ed. ]

[ 2. 2. 3   Jacket s

Mul t i conduct or  cabl es must  have an over al l  PVC out er  j acket .

] [ 2. 2. 4   Di r ect  Bur i ed

Si ngl e- conduct or  [ and mul t i - conduct or  ] cabl es must  be of  a t ype i dent i f i ed 
f or  di r ect  bur i al .

] [ 2. 2. 5   I n Duct

Cabl es must  be si ngl e- conduct or  cabl e. [   Cabl es i n f act or y- i nst al l ed,  
coi l abl e- pl ast i c- duct  assembl i es wher e ext r a physi cal  pr ot ect i on i s 
r equi r ed. ]

] 2. 2. 6   Cabl e Mar ki ng

I nsul at ed conduct or s must  have t he dat e of  manuf act ur e and ot her  
i dent i f i cat i on i mpr i nt ed on t he out er  sur f ace of  each cabl e at  r egul ar  
i nt er val s t hr oughout  t he cabl e l engt h.

I dent i f y each cabl e by means of  a f i ber ,  l ami nat ed pl ast i c,  or  non- f er r ous 
met al  t ags,  or  appr oved equal ,  i n each manhol e,  handhol e,  j unct i on box,  
and each t er mi nal .   Each t ag must  cont ai n t he f ol l owi ng i nf or mat i on;  cabl e 
t ype,  conduct or  s i ze,  c i r cui t  number ,  c i r cui t  vol t age,  cabl e dest i nat i on 
and phase i dent i f i cat i on.

Conduct or s must  be col or  coded.   Pr ovi de conduct or  i dent i f i cat i on wi t hi n 
each encl osur e wher e a t ap,  spl i ce,  or  t er mi nat i on i s made.   Conduct or  
i dent i f i cat i on must  be by col or - coded i nsul at ed conduct or s,  pl ast i c- coat ed 
sel f - st i cki ng pr i nt ed mar ker s,  col or ed nyl on cabl e t i es and pl at es,  heat  
shr i nk t ype sl eeves, or  col or ed el ect r i cal  t ape.   Cont r ol  c i r cui t  
t er mi nat i ons must  be pr oper l y i dent i f i ed.   Col or  must  be gr een f or  
gr oundi ng conduct or s and whi t e f or  neut r al s;  except  wher e neut r al s of  mor e 
t han one syst em ar e i nst al l ed i n same r aceway or  box,  ot her  neut r al s must  
be whi t e wi t h a di f f er ent  col or ed ( not  gr een)  st r i pe f or  each.   Col or  of  
ungr ounded conduct or s i n di f f er ent  vol t age syst ems must  be as f ol l ows:

a.   Thr ee- phase -  Pr i mar y

( 1)  Phase A -  r ed

( 2)  Phase B -  whi t e

( 3)  Phase C -  bl ue

b.   Thr ee- phase -  Secondar y

( 1)  Phase A -  r ed

( 2)  Phase B -  bl ack
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( 3)  Phase C -  bl ue

c.   480/ 277 vol t ,  t hr ee phase

( 1)  Phase A -  br own

( 2)  Phase B -  or ange

( 3)  Phase C -  yel l ow

d.   Si ngl e phase:   Bl ack and r ed

[ d.   On t hr ee- phase,  f our - wi r e del t a syst em,  hi gh l eg must  be or ange,  as 
r equi r ed.

] 2. 3   LOW VOLTAGE WI RE CONNECTORS AND TERMI NALS

Must  pr ovi de a uni f or m compr essi on over  t he ent i r e conduct or  cont act  
sur f ace.   Use sol der l ess t er mi nal  l ugs on st r anded conduct or s.

a.   For  use wi t h copper  conduct or s:   JI S C 2805,  JI S C 2806 and JI S C 2810.

[ b.   For  use wi t h al umi num conduct or s:   JI S C 2805,  JI S C 2806 and 
JI S C 2810.   For  connect i ng al umi num t o copper ,  connect or s must  be t he 
ci r cumf er ent i al l y  compr essed,  met al l ur gi cal l y bonded t ype.

] 2. 4   LOW VOLTAGE SPLI CES

Pr ovi de spl i ces i n conduct or s wi t h a compr essi on connect or  on t he 
conduct or  and by i nsul at i ng and wat er pr oof i ng usi ng one of  t he f ol l owi ng 
met hods whi ch ar e sui t abl e f or  cont i nuous submer si on i n wat er .

2. 4. 1   Heat  Shr i nkabl e Spl i ce

Pr ovi de heat  shr i nkabl e spl i ce i nsul at i on by means of  a t her mopl ast i c 
adhesi ve seal ant  mat er i al  appl i ed i n accor dance wi t h t he manuf act ur er ' s 
wr i t t en i nst r uct i ons.

2. 4. 2   Col d Shr i nk Rubber  Spl i ce

Pr ovi de a col d- shr i nk r ubber  spl i ce whi ch consi st s of  EPDM r ubber  t ube 
whi ch has been f act or y st r et ched ont o a spi r al ed cor e whi ch i s r emoved 
dur i ng spl i ce i nst al l at i on.   The i nst al l at i on must  not  r equi r e heat  or  
f l ame,  or  any addi t i onal  mat er i al s such as cover i ng or  adhesi ve.   I t  must  
be desi gned f or  use wi t h i nl i ne compr essi on t ype connect or s,  or  i ndoor ,  
out door ,  di r ect - bur i al  or  submer ged l ocat i ons.

2. 5   [ HI GH] [ EXTRA- HI GH]  VOLTAGE CABLE

Cabl e ( conduct or )  s i zes ar e desi gnat ed bymi l l i met er s ( mm)  and squar e 
mi l i met er s ( sqmm) .   Conduct or  and condui t  s i zes i ndi cat ed ar e f or  copper  
conduct or s unl ess ot her wi se not ed.   I nsul at ed conduct or s must  have t he 
dat e of  manuf act ur e and ot her  i dent i f i cat i on i mpr i nt ed on t he out er  
sur f ace of  each cabl e at  r egul ar  i nt er val s t hr oughout  cabl e l engt h.   Wi r es 
and cabl es manuf act ur ed mor e t han [ 24] [ 12]  mont hs pr i or  t o dat e of  
del i ver y t o t he s i t e ar e not  accept abl e.   Pr ovi de si ngl e conduct or  t ype 
cabl es unl ess ot her wi se i ndi cat ed.
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2. 5. 1   Cabl e Conf i gur at i on

Pr ovi de [ Type CVT,  conf or mi ng t o JCS 4516 f or  3. 3kV] [ Type EM- CET,  
conf or mi ng t o JI S C 3606 f or  6. 6kV] [  or  ] [ Type EM- CET,  conf or mi ng t o 
JCS 0168- 4 f or  22kV and 33kV] [ Type CV- CVT,  conf or mi ng t o JCS 0501 f or  66kV 
and 77kV] . [ concent r i c neut r al  under gr ound di st r i but i on cabl e] [ met al l i c  
ar mor ed cabl es,  consi st i ng of  t hr ee- conduct or ,  mul t i - conduct or  cabl es,  
wi t h i nsul at i on and shi el di ng,  as speci f i ed,  usi ng [ a gal vani zed st eel ] [ an 
al umi num]  i nt er l ocked t ape ar mor  and t her mopl ast i c j acket ] .   Pr ovi de 
cabl es manuf act ur ed f or  use i n[  duct ] [  or ] [  di r ect  bur i al ]  appl i cat i ons[  
as i ndi cat ed] .   Cabl e must  be r at ed [ 3. 3kV] [ 5 kV] [ 6. 6kV] [ 15 kV] [ 22kV] [ 25 
kV] [ 28 kV] [ 33kV] [ 35 kV] [ 66kV] [ 77kV] [ as i ndi cat ed]  wi t h [ [ 100] [ 133]  per cent  
i nsul at i on l evel ] [ [    ]  i nsul at i on r esi st ance] .

2. 5. 2   Conduct or  Mat er i al

Pr ovi de concent r i c- l ay- st r anded,  Cl ass B[  compact  r ound]  conduct or s.   
Pr ovi de[  al umi num al l oy conduct or s compl yi ng wi t h JI S C 3108 and JI S C 3109
] [  al umi num al l oy cabl es,  3/ 4 har d mi ni mum f or  r egul ar  concent r i c and 
compr essed st r andi ng  or  f or  compact ed st r andi ng] [  sof t  dr awn copper  
cabl es compl yi ng wi t h JCS 1226 and JI S C 3102 and JI S C 3105 f or  r egul ar  
concent r i c and compr essed st r andi ng or  JI S C 3606 f or  compact  st r andi ng] .

2. 5. 3   I nsul at i on

Pr ovi de [ et hyl ene- pr opyl ene- r ubber  ( EPR)  i nsul at i on] [ t r ee- r et ar dant  
cr oss- l i nked t her moset t i ng pol yet hyl ene ( XLP)  i nsul at i on ] .

2. 5. 4   Shi el di ng

Cabl es r at ed f or  2 kV and above must  have a semi conduct i ng conduct or  
shi el d,  a semi conduct i ng i nsul at i on shi el d,  and an over al l  copper [  t ape] [  
or ] [  wi r e]  shi el d f or  each phase.

2. 5. 5   Neut r al s

[ Neut r al  conduct or s must  be [ copper ] [ al umi num] ,  empl oyi ng t he same 
i nsul at i on and j acket  mat er i al s as phase conduct or s,  except  t hat  a 
600- vol t  i nsul at i on r at i ng i s accept abl e. ] [ Concent r i c neut r al s conduct or s 
must  be copper ,  havi ng a combi ned ampaci t y [ equal  t o] [ 1/ 3 of ]  t he phase 
conduct or  ampaci t y r at i ng. ] [   For  hi gh i mpedance gr ounded neut r al  syst ems,  
t he neut r al  conduct or s f r om t he neut r al  poi nt  of  t he t r ansf or mer  or  
gener at or  t o t he connect i on poi nt  at  t he i mpedance must  ut i l i ze 
[ copper ] [ al umi num]  conduct or s,  empl oyi ng t he same i nsul at i on l evel  and 
const r uct i on as t he phase conduct or s.

] 2. 5. 6   Jacket s

Pr ovi de cabl es wi t h a [ PVC] [ _____]  j acket . [   Di r ect  bur i ed cabl es must  be 
r at ed f or  di r ect  bur i al . ] [   Pr ovi de t ype UD cabl es wi t h an over al l  j acket . ]
[   Pr ovi de PVC j acket s wi t h a separ at or  t hat  pr event s cont act  wi t h 
under l y i ng semi conduct i ng i nsul at i ng shi el d. ]

2. 6   [ HI GH] [ EXTRA- HI GH]  VOLTAGE CABLE TERMI NATI ONS

Pr ovi de i ndoor  t er mi nat or / out door  t er mi nat i ons wi t h ski r t s.  [ JCAA A 202 
f or  3. 3kV] [ JCAA A 302 and JCAA A 303 f or  6. 6kV] [ JCAA A 501 and JCAA A 502 
f or  22kV and 33kV] [ JEC 3408 f or  66kV and 77kV] ;  of  t he mol ded el ast omer ,  
pr est r et ched el ast omer ,  or  heat - shr i nkabl e el ast omer .   Accept abl e 
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el ast omer s ar e t r ack- r esi st ant  s i l i cone r ubber  or  t r ack- r esi st ant  et hyl ene 
pr opyl ene compounds,  such as et hyl ene pr opyl ene r ubber  or  et hyl ene 
pr opyl ene di ene monomer .   Separ abl e i nsul at ed connect or s may be used f or  
appar at us t er mi nat i ons,  when such appar at us i s pr ovi ded wi t h sui t abl e 
bushi ngs.  Ter mi nat i ons,  wher e r equi r ed,  must  be pr ovi ded wi t h mount i ng 
br acket s sui t abl e f or  t he i nt ended i nst al l at i on and wi t h gr oundi ng 
pr ovi s i ons f or  t he cabl e shi el di ng,  met al l i c  sheat h,  or  ar mor .   
Ter mi nat i ons must  be pr ovi ded i n a k i t ,  i ncl udi ng:  ski r t s,  st r ess cont r ol  
t er mi nat or ,  gr ound cl amp,  connect or s,  l ugs,  and compl et e i nst r uct i ons f or  
assembl y and i nst al l at i on.   Ter mi nat i ons must  be t he pr oduct  of  one 
manuf act ur er ,  sui t abl e f or  t he t ype,  di amet er ,  i nsul at i on c l ass and l evel ,  
and mat er i al s of  t he cabl e t er mi nat ed.   Do not  use separ at e par t s of  
copper  or  copper  al l oy i n cont act  wi t h al umi num al l oy par t s i n t he 
const r uct i on or  i nst al l at i on of  t he t er mi nat or .

2. 6. 1   Col d- Shr i nk Type

Ter mi nat or  must  be a one- pi ece desi gn,  ut i l i z i ng t he manuf act ur er ' s l at est  
t echnol ogy,  wher e hi gh- di el ect r i c const ant  ( capaci t i ve)  st r ess cont r ol  i s  
i nt egr at ed wi t hi n a ski r t ed i nsul at or  made of  s i l i cone r ubber .   
Ter mi nat i on must  not  r equi r e heat  or  f l ame f or  i nst al l at i on.   Ter mi nat i on 
k i t  must  cont ai n al l  necessar y mat er i al s ( except  f or  t he l ugs) .   
Ter mi nat i on must  be desi gned f or  i nst al l at i on i n l ow or  hi ghl y 
cont ami nat ed i ndoor  and out door  l ocat i ons and must  r esi st  ul t r avi ol et  r ays 
and oxi dat i ve decomposi t i on.

2. 6. 2   Heat  Shr i nkabl e Type

Ter mi nat or  must  consi st  of  a uni f or m cr oss sect i on heat  shr i nkabl e 
pol ymer i c const r uct i on st r ess r el i ef  t ubi ng and envi r onment al l y seal ed 
out er  cover i ng t hat  i s nont r acki ng,  r esi st s heavy at mospher i c 
cont ami nant s,  ul t r a v i ol et  r ays and oxi dat i ve decomposi t i on.   Pr ovi de heat  
shr i nkabl e sheds or  ski r t s of  t he same mat er i al .   Ter mi nat i on must  be 
desi gned f or  i nst al l at i on i n l ow or  hi ghl y cont ami nat ed i ndoor  or  out door  
l ocat i ons.

[ 2. 6. 3   Separ abl e I nsul at ed Connect or  Type

  Pr ovi de connect or  wi t h st eel  r ei nf or ced hook- st i ck eye,  gr oundi ng eye,  
t est  poi nt ,  and ar c- quenchi ng cont act  mat er i al .   Pr ovi de connect or s of  t he 
l oadbr eak or  deadbr eak t ype as i ndi cat ed,  of  sui t abl e const r uct i on f or  t he 
appl i cat i on and t he t ype of  cabl e connect ed,  and t hat  i ncl ude cabl e shi el d 
adapt or s.   Pr ovi de ext er nal  c l ampi ng poi nt s and t est  poi nt s.   Separ abl e 
connect or s must  not  be used i n manhol es/ handhol es.

[ a.   200 Amper e l oadbr eak connect or  r at i ngs:   Vol t age:   [ 15 kV,  95 kV 
BI L] [ 25 kV,  125 kV BI L] [ 35 kV,  150 kV BI L] .   Shor t  t i me r at i ng:   
10, 000 r ms symmet r i cal  amper es.

]
[ b.   600 Amper e deadbr eak connect or  r at i ngs:   Vol t age:   [ 15 kV,  95 kV 

BI L] [ 25 kV,  125 kV BI L] [ 35 kV,  150 kV BI L] .   Shor t  t i me r at i ng:   
25, 000 r ms symmet r i cal  amper es. [   Connect or s must  have 200 amper e 
bushi ng i nt er f ace[  f or  sur ge ar r est er s] [  as i ndi cat ed] . ]

]
[ c.   Pr ovi de[  [ one] [ _____]  set [ s]  of  t hr ee gr oundi ng el bows] [  and] [  

[ one] [ _____]  set [ s]  of  t hr ee f eed- t hr u i nser t s] .   Del i ver  [ gr oundi ng 
el bows] [  and ] [ f eed- t hr u i nser t s]  t o t he Cont r act i ng Of f i cer .

]
[ d.   I nst al l  one set  of  f aul t ed c i r cui t  i ndi cat or s on t he t est  poi nt s of  
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each set  of  separ abl e i nsul at ed connect or s.     I ndi cat or s must  be sel f  
power ed;  wi t h aut omat i c t r i p wi t h mechani cal  f l ag i ndi cat i on upon 
over cur r ent  f ol l owed by l oss of  syst em vol t age,  and aut omat i c r eset  
upon r est or at i on of  syst em vol t age.   I ndi cat or s must  be compact ,  
seal ed cor r osi on r esi st ant  const r uct i on wi t h pr ovi s i on f or  hot st i ck 
i nst al l at i on and oper at i on.

] ] 2. 7   [ HI GH] [ EXTRA- HI GH]  VOLTAGE CABLE JOI NTS

Pr ovi de j oi nt s ( spl i ces)  i n accor dance wi t h [ JCAA A 203 f or  3. 3kV] [
JCAA A 305 f or  6. 6kV] [ JCAA A 503 f or  22kV and 33 kV] [ JEC 3408 f or  66kV and 
77kV]  sui t abl e f or  t he r at ed vol t age,  i nsul at i on l evel ,  i nsul at i on t ype,  
and const r uct i on of  t he cabl e.   Joi nt s must  be cer t i f i ed by t he 
manuf act ur er  f or  wat er pr oof ,  submer si bl e appl i cat i ons.   Upon r equest ,  
suppl y manuf act ur er ' s desi gn qual i f i cat i on t est  r epor t  i n accor dance wi t h [
JCAA A 203 f or  3. 3kV] [ JCAA A 305 f or  6. 6kV] [ JCAA A 503 f or  22kV and 33 kV] [
JEC 3408 f or  66kV and 77kV] .   Connect or s f or  j oi nt  must  be t i n- pl at ed 
el ect r ol yt i c copper ,  havi ng ends t aper ed and havi ng cent er  st ops t o 
equal i ze cabl e i nser t i on.

2. 7. 1   Heat - Shr i nkabl e Joi nt

Consi st s of  a uni f or m cr oss- sect i on heat - shr i nkabl e pol ymer i c const r uct i on 
wi t h a l i near  st r ess r el i ef  syst em,  a hi gh di el ect r i c st r engt h i nsul at i ng 
mat er i al ,  and an i nt egr al l y bonded out er  conduct or  l ayer  f or  shi el di ng.   
Repl ace or i gi nal  cabl e j acket  wi t h a heavy- wal l  heat - shr i nkabl e s l eeve 
wi t h hot - mel t  adhesi ve coat i ng.

2. 7. 2   Col d- Shr i nk Rubber - Type Joi nt

Joi nt  must  be of  a col d shr i nk desi gn t hat  does not  r equi r e any heat  
sour ce f or  i t s i nst al l at i on.   Spl i ce i nsul at i on and j acket  must  be of  a 
one- pi ece f act or y f or med col d shr i nk s l eeve made of  bl ack EPDM r ubber .   
Spl i ce must  be packaged t hr ee spl i ces per  k i t ,  i ncl udi ng compl et e 
i nst al l at i on i nst r uct i ons.

2. 8   TELECOMMUNI CATI ONS CABLI NG

Pr ovi de t el ecommuni cat i ons cabl i ng i n accor dance wi t h Sect i on 33 82 00 
TELECOMMUNI CATI ONS OUTSI DE PLANT ( OSP) .

[ 2. 9   LI VE END CAPS

Pr ovi de l i ve end caps usi ng a " k i t "  i ncl udi ng a heat - shr i nkabl e t ube and a 
hi gh di el ect r i c st r engt h,  pol ymer i c pl ug over l appi ng t he conduct or .   End 
cap must  conf or m t o appl i cabl e por t i ons of  [ JCAA A 202 f or  3. 3kV] [
JCAA A 302 and JCAA A 303 f or  6. 6kV] [ JCAA A 501 and JCAA A 502 f or  22kV 
and 33kV] [ JEC 3408 f or  66kV and 77kV] .

] 2. 10   TAPE

2. 10. 1   I nsul at i ng Tape

JI S C 2336 and JI S C 2338,  pl ast i c i nsul at i ng t ape,  capabl e of  per f or mi ng 
i n a cont i nuous t emper at ur e envi r onment  of  80 degr ees C.

2. 10. 2   Bur i ed War ni ng and I dent i f i cat i on Tape

Pr ovi de det ect abl e t ape i n accor dance wi t h Sect i on [ 31 23 00. 00 20 
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EXCAVATI ON AND FI LL] [ 31 00 00 EARTHWORK] .

2. 10. 3   Fi r epr oof i ng Tape

Pr ovi de t ape composed of  a f l exi bl e,  conf or mabl e,  unsuppor t ed i nt umescent  
el ast omer .   Tape must  be not  l ess t han 0. 762 mm t hi ck,  noncor r osi ve t o 
cabl e sheat h,  sel f - ext i ngui shi ng,  noncombust i bl e,  adhesi ve- f r ee,  and must  
not  det er i or at e when subj ect ed t o oi l ,  wat er ,  gases,  sal t  wat er ,  sewage,  
and f ungus.

2. 11   PULL ROPE

Pl ast i c or  f l at  pul l  l i ne ( bul l  l i ne)  havi ng a mi ni mum t ensi l e st r engt h of  
890 N.

2. 12   GROUNDI NG AND BONDI NG

2. 12. 1   Dr i ven Gr ound Rods

Pr ovi de [ copper - c l ad st eel  gr ound r ods conf or mi ng t o JI S C 60364- 5- 54
] [ sol i d copper  gr ound r ods conf or mi ng t o JI S C 60364- 5- 54] [ sol i d st ai nl ess 
st eel  gr ound r ods]  not  l ess t han [  19 mm]  i n di amet er  by [  3. 1 m]  i n 
l engt h.   Sect i onal  t ype r ods may be used f or  r ods 6 met er s or  l onger .

2. 12. 2   Gr oundi ng Conduct or s

St r anded- bar e copper  conduct or s must  conf or m t o JI S C 3105 sof t - dr awn 
unl ess ot her wi se i ndi cat ed.   Sol i d- bar e copper  conduct or s must  conf or m t o 
JI S C 3101 f or  s i zes 8 sqmm and smal l er .   I nsul at ed conduct or s must  be of  
t he same mat er i al  as phase conduct or s and gr een col or - coded,  except  t hat  
conduct or s must  be r at ed no mor e t han 600 vol t s.   Al umi num i s not  
accept abl e.

2. 13   CAST- I N- PLACE CONCRETE

Pr ovi de concr et e i n accor dance wi t h Sect i on 03 30 00 CAST- I N- PLACE 
CONCRETE.   I n addi t i on,  pr ovi de concr et e f or  encasement  of  under gr ound 
duct s wi t h 20 MPa mi ni mum 28- day compr essi ve st r engt h.   Concr et e 
associ at ed wi t h el ect r i cal  wor k f or  ot her  t han encasement  of  under gr ound 
duct s must  be 30 MPa mi ni mum 28- day compr essi ve st r engt h unl ess speci f i ed 
ot her wi se.

2. 14   UNDERGROUND STRUCTURES

Pr ovi de pr ecast  concr et e under gr ound st r uct ur es or  st andar d t ype 
cast - i n- pl ace manhol e t ypes as i ndi cat ed,  conf or mi ng t o JI S A 5372.   Top,  
wal l s,  and bot t om must  consi st  of  r ei nf or ced concr et e.   Wal l s and bot t om 
must  be of  monol i t hi c concr et e const r uct i on.   Locat e duct  ent r ances and 
wi ndows near  t he cor ner s of  st r uct ur es t o f aci l i t at e cabl e r acki ng.   
Cover s must  f i t  t he f r ames wi t hout  undue pl ay.   For m st eel  and i r on t o 
shape and si ze wi t h shar p l i nes and angl es.   Cast i ngs must  be f r ee f r om 
war p and bl ow hol es t hat  may i mpai r  st r engt h or  appear ance.   Exposed met al  
must  have a smoot h f i ni sh and shar p l i nes and ar i ses.   Pr ovi de necessar y 
l ugs,  r abbet s,  and br acket s.   Set  pul l i ng- i n i r ons and ot her  bui l t - i n 
i t ems i n pl ace bef or e deposi t i ng concr et e.   I nst al l  a pul l i ng- i n i r on i n 
t he wal l  opposi t e each duct  l i ne ent r ance.   Cabl e r acks,  i ncl udi ng r ack 
ar ms and i nsul at or s,  must  be adequat e t o accommodat e t he cabl e.
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2. 14. 1   Cast - I n- Pl ace Concr et e St r uct ur es

Concr et e must  conf or m t o Sect i on 03 30 00 CAST- I N- PLACE CONCRETE. [   
Const r uct  wal l s on a f oot i ng of  cast - i n- pl ace concr et e except  t hat  pr ecast  
concr et e base sect i ons may be used f or  pr ecast  concr et e manhol e r i ser s. ] [   
Concr et e bl ock must  conf or m t o  Sect i on 04 20 00,  MASONRY. ] [   Concr et e 
bl ock i s not  al l owed i n ar eas subj ect  t o ai r cr af t  l oadi ng. ]

2. 14. 2   Pr ecast  Concr et e St r uct ur es,  Ri ser s and Tops

Pr ecast  concr et e under gr ound st r uct ur es may be pr ovi ded i n l i eu of  
cast - i n- pl ace subj ect  t o t he r equi r ement s speci f i ed bel ow.   Pr ecast  uni t s 
must  be t he pr oduct  of  a manuf act ur er  r egul ar l y engaged i n t he manuf act ur e 
of  pr ecast  concr et e pr oduct s,  i ncl udi ng pr ecast  manhol es.

2. 14. 2. 1   Gener al

Pr ecast  concr et e st r uct ur es must  have t he same accessor i es and f aci l i t i es 
as r equi r ed f or  cast - i n- pl ace st r uct ur es.   Li kewi se,  pr ecast  st r uct ur es 
must  have pl an ar ea and cl ear  hei ght s not  l ess t han t hose of  cast - i n- pl ace 
st r uct ur es.   Concr et e mat er i al s and met hods of  const r uct i on must  be t he 
same as f or  cast - i n- pl ace concr et e const r uct i on,  as modi f i ed her ei n.   
Sl ope i n f l oor  may be omi t t ed pr ovi ded pr ecast  sect i ons ar e pour ed i n 
r ei nf or ced st eel  f or ms.   Concr et e f or  pr ecast  wor k must  have a 28- day 
compr essi ve st r engt h of  not  l ess t han 30 MPa.   St r uct ur es may be pr ecast  
t o t he desi gn and det ai l s i ndi cat ed f or  cast - i n- pl ace const r uct i on,  
pr ecast  monol i t hi cal l y and pl aced as a uni t ,  or  st r uct ur es may be 
assembl ed sect i ons,  desi gned and pr oduced by t he manuf act ur er  i n 
accor dance wi t h t he r equi r ement s speci f i ed.   St r uct ur es must  be i dent i f i ed 
wi t h t he manuf act ur er ' s name embedded i n or  ot her wi se per manent l y at t ached 
t o an i nt er i or  wal l  f ace.

2. 14. 2. 2   Desi gn f or  Pr ecast  St r uct ur es

  I n t he absence of  det ai l ed on- si t e soi l  i nf or mat i on,  desi gn f or  t he 
f ol l owi ng soi l  par amet er s/ s i t e condi t i ons:

a.   Angl e of  I nt er nal  Fr i ct i on ( phi )  =  0. 523 r ad

b.   Uni t  Wei ght  of  Soi l  ( Dr y)  =  1760 kg/ m3,  ( Sat ur at ed)

=  2080 kg/ m3

c.   Coef f i c i ent  of  Lat er al  Ear t h Pr essur e ( Ka)  = 0. 33

d.   Gr ound Wat er  Level  =  915 mm bel ow gr ound el evat i on

e.   Ver t i cal  desi gn l oads must  i ncl ude f ul l  dead,  super i mposed dead,  and 
l i ve l oads i ncl udi ng a 30 per cent  magni f i cat i on f act or  f or  i mpact .   
Li ve l oads must  consi der  al l  t ypes and magni t udes of  vehi cul ar  
( aut omot i ve,  i ndust r i al ,  or  ai r cr af t )  t r af f i c  t o be encount er ed.   The 
mi ni mum desi gn ver t i cal  l oad must  be f or  H20 hi ghway l oadi ng.

f .   Hor i zont al  desi gn l oads must  i ncl ude f ul l  geost at i c and hydr ost at i c 
pr essur es f or  t he soi l  par amet er s,  wat er  t abl e,  and dept h of  
i nst al l at i on t o be encount er ed.   Al so,  hor i zont al  l oads i mposed by 
adj acent  st r uct ur e f oundat i ons,  and hor i zont al  l oad component s of  
ver t i cal  desi gn l oads,  i ncl udi ng i mpact ,  must  be consi der ed,  al ong 
wi t h a pul l i ng- i n i r on desi gn l oad of  26, 700 N.
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g.   Each st r uct ur al  component  must  be desi gned f or  t he l oad combi nat i on 
and posi t i oni ng r esul t i ng i n t he maxi mum shear  and moment  f or  
t hat par t i cul ar  component .

h.   Desi gn must  al so consi der  t he l i ve l oads i nduced i n t he handl i ng,  
i nst al l at i on,  and backf i l l i ng of  t he manhol es.   Pr ovi de l i f t i ng 
devi ces t o ensur e st r uct ur al  i nt egr i t y dur i ng handl i ng and 
i nst al l at i on.

2. 14. 2. 3   Const r uct i on

St r uct ur e t op,  bot t om,  and wal l  must  be of  a uni f or m t hi ckness of  not  l ess 
t han 150 mm.   Thi n- wal l ed knock- out  panel s f or  desi gned or  f ut ur e duct  
bank ent r ances ar e not  per mi t t ed.   Pr ovi de quant i t y,  s i ze,  and l ocat i on of  
duct  bank ent r ance wi ndows as di r ect ed,  and cast  compl et el y open by t he 
pr ecast er .   Si ze of  wi ndows must  exceed t he nomi nal  duct  bank envel ope 
di mensi ons by at  l east  305 mm ver t i cal l y and hor i zont al l y t o pr ecl ude 
i n- f i el d wi ndow modi f i cat i ons made necessar y by duct  bank mi sal i gnment .   
However ,  t he s i des of  pr ecast  wi ndows must  be a mi ni mum of  150 mm f r om t he 
i nsi de sur f ace of  adj acent  wal l s,  f l oor s,  or  cei l i ngs.   For m t he per i met er  
of  pr ecast  wi ndow openi ngs t o have a keyed or  i nwar d f l ar ed sur f ace t o 
pr ovi de a posi t i ve i nt er l ock wi t h t he mat i ng duct  bank envel ope.   Pr ovi de 
wel ded wi r e f abr i c r ei nf or ci ng t hr ough wi ndow openi ngs f or  i n- f i el d 
cut t i ng and f l ar i ng i nt o duct  bank envel opes.   Pr ovi de addi t i onal  
r ei nf or ci ng st eel  compr i sed of  at  l east  t wo No.  13 bar s ar ound wi ndow 
openi ngs.   Pr ovi de dr ai n sumps a mi ni mum of  305 mm i n di amet er  and 100 mm 
deep f or  pr ecast  st r uct ur es.

2. 14. 2. 4   Joi nt s

Pr ovi de t ongue- and- gr oove j oi nt s on mat i ng edges of  pr ecast  component s.   
Shi pl ap j oi nt s ar e not  al l owed.   Desi gn j oi nt s t o f i r ml y i nt er l ock 
adj oi ni ng component s and t o pr ovi de wat er pr oof  j unct i ons and adequat e 
shear  t r ansf er .   Seal  j oi nt s wat er t i ght  usi ng pr ef or med pl ast i c st r i p.   
I nst al l  seal i ng mat er i al  i n st r i ct  accor dance wi t h t he seal ant  
manuf act ur er ' s pr i nt ed i nst r uct i ons.   Pr ovi de wat er pr oof i ng at  
condui t / duct  ent r ances i nt o st r uct ur es,  and wher e access f r ame meet s t he 
t op sl ab,  pr ovi de cont i nuous gr out  seal .

2. 14. 3   Manhol e Fr ames and Cover s

Pr ovi de cast  i r on f r ames and cover s f or  manhol es conf or mi ng t o SHASE- S 209 
and JI S A 5506.   Cast  t he wor ds " ELECTRI C"  or  " TELECOMMUNI CATI ONS"  i n t he 
t op f ace of  power  and t el ecommuni cat i ons manhol e cover s,  r espect i vel y.

2. 14. 4   Handhol e Fr ames and Cover s

Fr ames and cover s of  st eel  must  be wel ded by qual i f i ed wel der s i n 
accor dance wi t h st andar d commer ci al  pr act i ce.   St eel  cover s must  be 
r ol l ed- st eel  f l oor  pl at e havi ng an appr oved ant i s l i p sur f ace.   Hi nges must  
be of  [ st ai nl ess st eel  wi t h br onze hi nge pi n]  [ wr ought  st eel ] ,  125 by 125 
mm by appr oxi mat el y 4. 75 mm t hi ck,  wi t hout  scr ew hol es,  and must  be f or  
f ul l  sur f ace appl i cat i on by f i l l et  wel di ng.   Hi nges must  have nonr emovabl e 
pi ns and f i ve knuckl es.   The sur f aces of  pl at es under  hi nges must  be t r ue 
af t er  t he r emoval  of  r ai sed ant i s l i p sur f ace,  by gr i ndi ng or  ot her  
appr oved met hod.
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[ 2. 14. 5   Fr ames and Cover s f or  Ai r f i el d Faci l i t i es

Fabr i cat e f r ames and cover s f or  ai r f i el d use of  st andar d commer ci al  gr ade 
st eel  wel ded by qual i f i ed wel der s.   Cover s must  be of  r ol l ed st eel  f l oor  
pl at e havi ng an appr oved ant i - s l i p sur f ace.   St eel  f r ames and cover s must  
be hot  di pped gal vani zed af t er  f abr i cat i on.

] [ 2. 14. 6   Duct i l e I r on Fr ames and Cover s f or  Ai r f i el d Faci l i t i es

At  t he cont r act or ' s opt i on,  duct i l e i r on cover s and f r ames desi gned f or  a 
mi ni mum pr oof  l oad of  45, 000 kg may be pr ovi ded i n l i eu of  t he st eel  
f r ames and cover s i ndi cat ed.   Cover s must  be of  t he same mat er i al  as t he 
f r ames ( i . e.  duct i l e i r on f r ame wi t h duct i l e i r on cover ,  gal vani zed st eel  
f r ame wi t h gal vani zed st eel  cover ) .   Per f or m pr oof  l oadi ng i n accor dance 
wi t h appl i cabl e codes and st andar ds.   Pr oof  l oads must  be physi cal l y 
st amped i nt o t he cover .   Pr ovi de t he Cont r act i ng Of f i cer  copi es of  
pr evi ous pr oof  l oad t est  r esul t s per f or med on t he same f r ames and cover s 
as pr oposed f or  t hi s cont r act .   Modi f y t he t op of  t he st r uct ur e t o accept  
t he duct i l e i r on st r uct ur e i n l i eu of  t he st eel  st r uct ur e i ndi cat ed.   The 
f i ni shed st r uct ur e must  be l evel  and non- r ocki ng,  wi t h t he t op f l ush wi t h 
t he sur r oundi ng pavement .

] 2. 14. 7   Br i ck f or  Manhol e Col l ar

Pr ovi de sewer  and manhol e br i ck as r equi r ed per  appl i cabl e codes and 
st andar ds.

2. 14. 8   Composi t e/ Fi ber gl ass Handhol es and Cover s

Pr ovi de handhol es and cover s of  pol ymer  concr et e,  r ei nf or ced wi t h heavy 
weave f i ber gl ass wi t h a desi gn l oad ( Ti er  r at i ng)  appr opr i at e f or  or  
gr eat er  t han t he i nt ended use.   Al l  cover s ar e r equi r ed t o have t he Ti er  
l evel  r at i ng embossed on t he sur f ace and t hi s r at i ng must  not  exceed t he 
desi gn l oad of  t he box.

2. 15   CABLE SUPPORTS ( RACKS,  ARMS,  AND I NSULATORS)

The met al  por t i on of  r acks and ar ms must  be zi nc- coat ed af t er  f abr i cat i on.

2. 15. 1   Cabl e Rack St anchi ons

The wal l  br acket  or  st anchi on must  be 100 mm by appr oxi mat el y 38 mm by 
4. 76 mm channel  st eel ,  or  100 mm by appr oxi mat el y 25 mm gl ass- r ei nf or ced 
nyl on wi t h r ecessed bol t  mount i ng hol es,  1220 mm l ong ( mi ni mum)  i n 
manhol es.   Sl ot s f or  mount i ng cabl e r ack ar ms must  be spaced at  200 mm 
i nt er val s.

2. 15. 2   Rack Ar ms

Cabl e r ack ar ms must  be st eel  or  mal l eabl e i r on or  gl ass r ei nf or ced nyl on 
and must  be of  t he r emovabl e t ype.   Rack ar m l engt h must  be a mi ni mum of  
200 mm and a maxi mum of  305 mm.

2. 15. 3   I nsul at or s

I nsul at or s f or  met al  r ack ar ms must  be dr y- pr ocess gl azed por cel ai n.   
I nsul at or s ar e not  r equi r ed f or  nyl on ar ms.
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2. 16   CABLE TAGS I N MANHOLES

Pr ovi de t ags f or  each power  cabl e l ocat ed i n manhol es.   The t ags must  be 
pol yet hyl ene.   Do not  pr ovi de handwr i t t en l et t er s.   The f i r st  posi t i on on 
t he power  cabl e t ag must  denot e t he vol t age.   The second t hr ough si xt h 
posi t i ons on t he t ag must  i dent i f y t he c i r cui t .   The next  t o l ast  posi t i on 
must  denot e t he phase of  t he c i r cui t  and i ncl ude t he Gr eek " phi "  symbol .   
The l ast  posi t i on must  denot e t he cabl e s i ze.   As an exampl e,  a t ag coul d 
have t he f ol l owi ng desi gnat i on:   " 11. 5 NAS 1- 8( Phase A) 500, "  denot i ng t hat  
t he t agged cabl e i s on t he 11. 5kV syst em ci r cui t  number  NAS 1- 8,  
under gr ound,  Phase A,  s i zed at  500 kcmi l .

2. 16. 1   Pol yet hyl ene Cabl e Tags

Pr ovi de t ags of  pol yet hyl ene t hat  have an aver age t ensi l e st r engt h of  22. 4 
MPa;  and t hat  ar e 2 mi l l i met er  t hi ck ( mi ni mum) ,  non- cor r osi ve 
non- conduct i ve;  r esi st i ve t o aci ds,  al kal i s,  or gani c sol vent s,  and sal t  
wat er ;  and di st or t i on r esi st ant  t o 77 degr ees C.   Pr ovi de 1. 3 mm ( mi ni mum)  
t hi ck bl ack pol yet hyl ene t ag hol der .   Pr ovi de a one- pi ece nyl on,  
sel f - l ocki ng t i e at  each end of  t he cabl e t ag.   Ti es must  have a mi ni mum 
l oop t ensi l e st r engt h of  778. 75 N.   The cabl e t ags must  have bl ack bl ock 
l et t er s,  number s,  and symbol s 25 mm hi gh on a yel l ow backgr ound.   Let t er s,  
number s,  and symbol s must  not  f al l  of f  or  change posi t i ons r egar dl ess of  
t he cabl e t ags'  or i ent at i on.

2. 17   [ HI GH] [ EXTRA- HI GH]  VOLTAGE ABOVE GROUND CABLE TERMI NATI NG CABI NETS

Cabl e t er mi nat i ng cabi net s must  be hook- st i ck oper abl e,  deadf r ont  
const r uct i on.   Pr ovi de cabi net s wi t h [ 200 A.  l oadbr eak j unct i ons and 
el bow- t ype separ abl e l oadbr eak connect or s,  cabl e par ki ng st ands,  and 
gr oundi ng l ugs] [ 600 A.  dead- br eak j unct i ons and el bow- t ype separ abl e 
dead- br eak connect or s,  cabl e par ki ng st ands,  and gr oundi ng l ugs] .   Pr ovi de 
cabl e t er mi nat i ng equi pment  [ as i ndi cat ed] .

Rat i ngs at  [ 50] [ 60]  Hz must  be:

Nomi nal  vol t age ( kV) [ _____]

Rat ed maxi mum vol t age ( kV) [ [ 3. 3] [ 6. 6] [ 15] [ 22] [ 25] [ 33] [ 35] [ 66] [ 77] ]

Rat ed cont i nuous cur r ent  ( A) [ [ 200] [ 600] ]

One- second shor t - t i me cur r ent - car r yi ng capaci t y ( kA) [ _____]

BI L ( kV) [ _____]

2. 18   LOW VOLTAGE ABOVE GROUND TERMI NATI ON PEDESTAL

Pr ovi de copol ymer  pol ypr opyl ene,  l ow vol t age above gr ound t er mi nat i on 
pedest al  manuf act ur ed t hr ough an i nj ect i on mol di ng pr ocess.   Pedest al s 
must  r esi st  f er t i l i zer s,  sal t  ai r  envi r onment s and ul t r a- v i ol et  
r adi at i on.   Pedest al  t op must  be i mpr i nt ed wi t h a " WARNI NG"  and " ELECTRI C"  
i dent i f i cat i on.   Pedest al  must  cont ai n [ t hr ee] [ f our ]  l ay- i n s i x por t  
connect or s.   Connect or s must  be  dual  r at ed f or  al umi num or  copper ,  and 
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capabl e of  t er mi nat i ng conduct or s r angi ng f r om [ 5. 5 sqmm t o 250 sqmm] .   
Pr ot ect  each connect or  wi t h a c l ear ,  har d l exan ( pl ast i c)  cover .   Pedest al  
must  be pr ovi ded wi t h r ust - f r ee mat er i al  and st ai nl ess st eel  har dwar e.   
Pedest al  must  be l ockabl e.

2. 19   PROTECTI VE DEVI CES AND COORDI NATI ON

Pr ovi de pr ot ect i ve devi ces and coor di nat i on as speci f i ed i n Sect i on 
26 28 01. 00 10 COORDI NATED POWER SYSTEM PROTECTI ON.

2. 20   SOURCE QUALI TY CONTROL

2. 20. 1   Ar c- Pr oof i ng Test  f or  Cabl e Fi r epr oof i ng Tape

Manuf act ur er  must  t est  one sampl e assembl y consi st i ng of  a st r ai ght  l ead 
t ube 305 mm l ong wi t h a 65. 5 mm out si de di amet er ,  and a 3. 175 mm t hi ck 
wal l ,  and cover ed wi t h one- hal f  l ap l ayer  of  ar c and f i r epr oof i ng t ape per  
manuf act ur er ' s i nst r uct i ons.   The ar c and f i r epr oof i ng t ape must  wi t hst and 
ext r eme t emper at ur e of  a hi gh- cur r ent  f aul t  ar c 13, 000 degr ees K f or  70 
cycl es as det er mi ned by usi ng an ar gon di r ect ed pl asma j et  capabl e of  
const ant l y pr oduci ng and mai nt ai ni ng an ar c t emper at ur e of  13, 000 degr ees 
K.   Temper at ur e ( 13, 000 degr ees K)  of  t he i gni t ed ar c bet ween t he cat hode 
and anode must  be obt ai ned f r om a dc power  sour ce of  305 ( pl us or  mi nus 5)  
amper es and 20 ( pl us or  mi nus 1)  vol t s.   The ar c must  be di r ect ed t owar d 
t he sampl e assembl y accur at el y posi t i oned 5 ( pl us or  mi nus 1)  mi l l i met er s 
downst r eam i n t he pl asma f r om t he anode or i f i ce by f i xed f l ow r at e of  
ar gon gas ( 0. 18 g per  second) .   Each sampl e assembl y must  be t est ed at  
t hr ee unr el at ed poi nt s.   St ar t  t i me f or  t est s must  be t aken f r om r ecor ded 
peak cur r ent  when t he speci men i s exposed t o t he f ul l  t est  t emper at ur e.   
Sur f ace heat  on t he speci men pr i or  t o t hat  t i me must  be mi ni mal .   The end 
poi nt  i s  est abl i shed when t he pl asma or  conduct i ve ar c penet r at es t he 
pr ot ect i ve t ape and st r i kes t he l ead t ube.   Submi t t al s f or  ar c- pr oof i ng 
t ape must  i ndi cat e t hat  t he t est  has been per f or med and passed by t he 
manuf act ur er .

2. 20. 2   [ HI GH] [ EXTRA- HI GH]  Vol t age Cabl e Qual i f i cat i on and Pr oduct i on Test s

Resul t s of  qual i f i cat i on and pr oduct i on t est s as appl i cabl e f or  each t ype 
of  [ hi gh] [ ext r a- hi gh]  vol t age cabl e.

PART 3   EXECUTI ON

3. 1   I NSTALLATI ON

I nst al l  equi pment  and devi ces i n accor dance wi t h t he manuf act ur er ' s 
publ i shed i nst r uct i ons and wi t h t he r equi r ement s and r ecommendat i ons of  
appl i cabl e codes and st andar ds and I EEE C2.   I n addi t i on t o t hese 
r equi r ement s,  i nst al l  t el ecommuni cat i ons i n accor dance wi t h MLI T ESS.

3. 2   CABLE I NSPECTI ON

I nspect  each cabl e r eel  f or  cor r ect  st or age posi t i ons,  s i gns of  physi cal  
damage,  and br oken end seal s pr i or  t o i nst al l at i on.   I f  end seal  i s  
br oken,  r emove moi st ur e f r om cabl e pr i or  t o i nst al l at i on i n accor dance 
wi t h t he cabl e manuf act ur er ' s r ecommendat i ons.

[ 3. 3   CABLE I NSTALLATI ON PLAN AND PROCEDURE

Obt ai n f r om t he manuf act ur er  an i nst al l at i on manual  or  set  of  i nst r uct i ons 
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whi ch addr esses such aspect s as cabl e const r uct i on,  i nsul at i on t ype,  cabl e 
di amet er ,  bendi ng r adi us,  cabl e t emper at ur e l i mi t s f or  i nst al l at i on,  
l ubr i cant s,  coef f i c i ent  of  f r i c t i on,  condui t  c l eani ng,  st or age pr ocedur es,  
moi st ur e seal s,  t est i ng f or  and pur gi ng moi st ur e,  maxi mum al l owabl e 
pul l i ng t ensi on,  and maxi mum al l owabl e s i dewal l  bear i ng pr essur e.   
[ Pr epar e a checkl i st  of  s i gni f i cant  r equi r ement s] [ Per f or m pul l i ng 
cal cul at i ons and pr epar e a pul l i ng pl an]  and submi t  al ong wi t h t he 
manuf act ur er ' s i nst r uct i ons i n accor dance wi t h SUBMI TTALS.   I nst al l  cabl e 
st r i ct l y i n accor dance wi t h t he cabl e manuf act ur er ' s r ecommendat i ons and 
t he appr oved i nst al l at i on pl an.

[ Cal cul at i ons and pul l i ng pl an must  i ncl ude:

a.   Si t e l ayout  dr awi ng wi t h cabl e pul l s i dent i f i ed i n numer i c or der  of  
expect ed pul l i ng sequence and di r ect i on of  cabl e pul l .

b.   Li st  of  cabl e i nst al l at i on equi pment .

c.   Lubr i cant  manuf act ur er ' s appl i cat i on i nst r uct i ons.

d.   Pr ocedur e f or  r eseal i ng cabl e ends t o pr event  moi st ur e f r om ent er i ng 
cabl e.

e.   Cabl e pul l i ng t ensi on cal cul at i ons of  al l  cabl e pul l s.

f .   Cabl e per cent age condui t  f i l l .

g.   Cabl e s i dewal l  bear i ng pr essur e.

h.   Cabl e mi ni mum bend r adi us and mi ni mum di amet er  of  pul l i ng wheel s used.

i .   Cabl e j am r at i o.

j .   Maxi mum al l owabl e pul l i ng t ensi on on each di f f er ent  t ype and si ze of  
conduct or .

k.   Maxi mum al l owabl e pul l i ng t ensi on on pul l i ng devi ce.

] ] 3. 4   UNDERGROUND FEEDERS SUPPLYI NG BUI LDI NGS

Ter mi nat e under gr ound f eeder s suppl y i ng bui l di ng at  a poi nt  1525 mm 
out si de t he bui l di ng and pr oj ect i ons t her eof ,  except  t hat  conduct or s must  
be cont i nuous t o t he t er mi nat i ng poi nt  i ndi cat ed.   Coor di nat e connect i ons 
of  t he f eeder s t o t he ser vi ce ent r ance equi pment  wi t h Sect i on 26 20 00 
I NTERI OR DI STRI BUTI ON SYSTEM.   Pr ovi de [ PVC,  Type EPC- 40] [ I MC] [ RGS] [ Type 
G] [ Type FEP] [ Type VP] [ Type VE] [ Type HI VP] [ Type HI VE]  condui t  f r om t he 
suppl y equi pment  t o a poi nt  1525 mm out si de t he bui l di ng and pr oj ect i ons 
t her eof .   Pr ot ect  ends of  under gr ound condui t  wi t h pl ast i c pl ugs unt i l  
connect i ons ar e made.

[ Encase t he under gr ound por t i on of  t he condui t  i n a concr et e envel ope and 
bur y as speci f i ed f or  under gr ound duct  wi t h concr et e encasement .

] 3. 5   UNDERGROUND STRUCTURE CONSTRUCTI ON

Pr ovi de st andar d t ype cast - i n- pl ace const r uct i on as speci f i ed her ei n and 
as i ndi cat ed,  or  pr ecast  const r uct i on as speci f i ed her ei n.   Hor i zont al  
concr et e sur f aces of  f l oor s must  have a smoot h t r owel  f i ni sh.   Cur e 
concr et e by appl y i ng t wo coat s of  whi t e pi gment ed membr ane f or mi ng- cur i ng 
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compound i n st r i ct  accor dance wi t h t he manuf act ur er ' s pr i nt ed 
i nst r uct i ons,  except  t hat  pr ecast  concr et e may be st eam cur ed.   Cur i ng 
compound must  conf or m t o manuf act ur er ' s r ecommendat i ons.   Locat e duct  
ent r ances and wi ndows i n t he cent er  of  end wal l s ( shor t er )  and near  t he 
cor ner s of  s i dewal l s ( l onger )  t o f aci l i t at e cabl e r acki ng and spl i c i ng.   
Cover s f or  under gr ound st r uct ur es must  f i t  t he f r ames wi t hout  undue pl ay.   
St eel  and i r on must  be f or med t o shape and si ze wi t h shar p l i nes and 
angl es.   Cast i ngs must  be f r ee f r om war p and bl ow hol es t hat  may i mpai r  
st r engt h or  appear ance.   Exposed met al  must  have a smoot h f i ni sh and shar p 
l i nes and ar i ses.   Pr ovi de necessar y l ugs,  r abbet s,  and br acket s.   Set  
pul l i ng- i n i r ons and ot her  bui l t - i n i t ems i n pl ace bef or e deposi t i ng 
concr et e.   Manhol e l ocat i ons,  as i ndi cat ed,  ar e appr oxi mat e.   Coor di nat e 
exact  manhol e l ocat i ons wi t h ot her  ut i l i t i es and f i ni shed gr adi ng and 
pavi ng.

3. 5. 1   Cast - I n- Pl ace Concr et e St r uct ur es

[ Const r uct  wal l s on a f oot i ng of  cast - i n- pl ace concr et e except  t hat  
pr ecast  concr et e base sect i ons may be used f or  pr ecast  concr et e manhol e 
r i ser s. ] [ Pr ovi de concr et e bl ock conf or mi ng t o  Sect i on 04 20 00 
MASONRY. ] [ Concr et e bl ock i s not  al l owed i n ar eas subj ect  t o ai r cr af t  
l oadi ng. ]

3. 5. 2   Pr ecast  Concr et e Const r uct i on

Set  commer ci al  pr ecast  st r uct ur es on 150 mm of  l evel ,  90 per cent  compact ed 
gr anul ar  f i l l ,  19 mm t o 25 mm si ze,  ext endi ng 305 mm beyond t he st r uct ur e 
on each si de.   Compact  gr anul ar  f i l l  by a mi ni mum of  f our  passes wi t h a 
pl at e t ype vi br at or .   I nst al l at i on must  addi t i onal l y conf or m t o t he 
manuf act ur er ' s i nst r uct i ons.

3. 5. 3   Pul l i ng- I n I r ons

Pr ovi de st eel  bar s bent  as i ndi cat ed,  and cast  i n t he wal l s and f l oor s.   
Al t er nat i vel y,  pi pe s l eeves may be pr ecast  i nt o t he wal l s and f l oor s wher e 
r equi r ed t o accept  U- bol t s or  ot her  t ypes of  pul l i ng- i n devi ces possessi ng 
t he st r engt hs and cl ear ances st at ed her ei n.   The f i nal  i nst al l at i on of  
pul l i ng- i n devi ces must  be made per manent .   Cover  and seal  ext er i or  
pr oj ect i ons of  t hr u- wal l  t ype pul l i ng- i n devi ces wi t h an appr opr i at e 
pr ot ect i ve coat i ng.   I n t he f l oor  t he i r ons must  be a mi ni mum of  150 mm 
f r om t he edge of  t he sump,  and i n t he wal l s t he i r ons must  be l ocat ed 
wi t hi n 150 mm of  t he pr oj ect ed cent er  of  t he duct  bank pat t er n or  pr ecast  
wi ndow i n t he opposi t e wal l .   However ,  t he pul l i ng- i n i r on must  not  be 
l ocat ed wi t hi n 150 mm of  an adj acent  i nt er i or  sur f ace,  or  duct  or  pr ecast  
wi ndow l ocat ed wi t hi n t he same wal l  as t he i r on.   I f  a pul l i ng- i n i r on 
cannot  be l ocat ed di r ect l y opposi t e t he cor r espondi ng duct  bank or  pr ecast  
wi ndow due t o t hi s c l ear ance l i mi t at i on,  l ocat e t he i r on di r ect l y above or  
bel ow t he pr oj ect ed cent er  of  t he duct  bank pat t er n or  pr ecast  wi ndow t he 
mi ni mum di st ance r equi r ed t o pr eser ve t he 150 mm cl ear ance pr evi ousl y 
st at ed.   I n t he case of  di r ect l y opposi ng pr ecast  wi ndows,  pul l i ng- i n 
i r ons consi st i ng of  a 915 mm l engt h of  No.  5 r ei nf or ci ng bar ,  f or med i nt o 
a hai r pi n,  may be cast - i n- pl ace wi t hi n t he pr ecast  wi ndows si mul t aneousl y 
wi t h t he end of  t he cor r espondi ng duct  bank envel ope.   I r ons i nst al l ed i n 
t hi s manner  must  be posi t i oned di r ect l y i n l i ne wi t h,  or  when not  
possi bl e,  di r ect l y above or  bel ow t he pr oj ect ed cent er  of  t he duct  bank 
pat t er n ent er i ng t he opposi t e wal l ,  whi l e mai nt ai ni ng a mi ni mum cl ear  
di st ance of  75 mm f r om any edge of  t he cast - i n- pl ace duct  bank envel ope or  
any i ndi v i dual  duct .   Pul l i ng- i n i r ons must  have a c l ear  pr oj ect i on i nt o 
t he st r uct ur e of  appr oxi mat el y 100 mm and must  be desi gned t o wi t hst and a 
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mi ni mum pul l i ng- i n l oad of  26, 700 N.   I r ons must  be hot - di pped gal vani zed 
af t er  f abr i cat i on.

3. 5. 4   Cabl e Racks,  Ar ms and I nsul at or s

Cabl e r acks,  ar ms and i nsul at or s must  be suf f i c i ent  t o accommodat e t he 
cabl es.   Space r acks i n power  manhol es not  mor e t han 915 mm apar t ,  and 
pr ovi de each manhol e wal l  wi t h a mi ni mum of  t wo r acks.   Space r acks i n 
s i gnal  manhol es not  mor e t han 420 mm apar t  wi t h t he end r ack bei ng no 
f ur t her  t han 305 mm f r om t he adj acent  wal l .   Met hods of  anchor i ng cabl e 
r acks must  be as f ol l ows:

a.   Pr ovi de a 15 mm di amet er  by 125 mm l ong anchor  bol t  wi t h 75 mm f oot  
cast  i n st r uct ur e wal l  wi t h 50 mm pr ot r usi on of  t hr eaded por t i on of  
bol t  i nt o st r uct ur e.   Pr ovi de 15 mm st eel  squar e head nut  on each 
anchor  bol t .   Coat  t hr eads of  anchor  bol t s wi t h sui t abl e coat i ng 
i mmedi at el y pr i or  t o i nst al l i ng nut s.

b.   Pr ovi de concr et e channel  i nser t  wi t h a mi ni mum l oad r at i ng of  1192 kg 
per  met er .   I nser t  channel  must  be st eel  of  t he same l engt h as 
" ver t i cal  r ack channel ; "  channel  i nser t  must  be cast  f l ush i n 
st r uct ur e wal l .   Pr ovi de 15 mm st eel  nut s i n channel  i nser t  t o r ecei ve 
15 mm di amet er  by 75 mm l ong st eel ,  squar e head anchor  bol t s.

c.   Pr ovi de concr et e " spot  i nser t "  at  each anchor  bol t  l ocat i on,  cast  
f l ush i n st r uct ur e wal l .   Each i nser t  must  have mi ni mum 365 kg l oad 
r at i ng.   Pr ovi de 15 mm di amet er  by 75 mm l ong st eel ,  squar e head 
anchor  bol t  at  each anchor  poi nt .   Coat  t hr eads of  anchor  bol t s wi t h 
sui t abl e coat i ng i mmedi at el y pr i or  t o i nst al l i ng bol t s.

3. 5. 5   Fi el d Pai nt i ng

Cast - i r on f r ames and cover s not  bur i ed i n concr et e or  masonr y must  be 
cl eaned of  mor t ar ,  r ust ,  gr ease,  di r t  and ot her  del et er i ous mat er i al s,  and 
gi ven a coat  of  bi t umi nous pai nt .

[ 3. 6   DI RECT BURI AL CABLE SYSTEM

Cabl es must  be bur i ed di r ect l y i n t he ear t h bel ow t he f r ost l i ne [ as 
i ndi cat ed] [ t o t he r equi r ement s of  I EEE C2 and JI S C 0365,  whi chever  i s 
mor e st r i ngent ] .

3. 6. 1   Tr enchi ng

Excavat e t r enches f or  di r ect - bur i al  cabl es t o pr ovi de a mi ni mum cabl e 
cover  of   610 mm bel ow f i ni shed gr ade f or  power  conduct or s oper at ed at  600 
vol t s or  l ess,  and  765 mm bel ow f i ni shed gr ade f or  over  600 vol t s i n 
accor dance wi t h I EEE C2 and JI S C 0365.   When r ock i s encount er ed,  r emove 
t o a dept h of  at  l east  75 mm bel ow t he cabl e and f i l l  t he space wi t h sand 
or  c l ean ear t h f r ee f r om par t i c l es l ar ger  t han 6 mm.   Bot t oms of  t r enches 
must  be smoot h and f r ee of  st ones and shar p obj ect s.   Wher e mat er i al s i n 
bot t oms of  t r enches ar e ot her  t han sand,  a 75 mm 3 i nch l ayer  of  sand must  
be l ai d f i r st  and compact ed t o appr oxi mat e densi t i es of  sur r oundi ng f i r m 
soi l .    Tr enches must  be not  l ess t han [ 150] [ 200]  mm wi de,  and must  be i n 
st r ai ght  l i nes bet ween cabl e mar ker s. [   Cabl e pl ows must  not  be used. ]   
Bends i n t r enches must  have a r adi us [ of  not  l ess t han 915 mm] [ consi st ent  
wi t h t he cabl e manuf act ur er ' s publ i shed mi ni mum cabl e bendi ng r adi us f or  
t he cabl e i nst al l ed] .
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3. 6. 2   Cabl e I nst al l at i on

Unr eel  cabl es al ong t he si des of  or  i n t r enches and car ef ul l y pl ace on 
sand or  ear t h bot t oms.   Pul l i ng cabl es i nt o di r ect - bur i al  t r enches f r om a 
f i xed r eel  posi t i on i s not  per mi t t ed,  except  as r equi r ed t o pul l  cabl es 
t hr ough condui t s under  pavi ng or  r ai l r oad t r acks.

Wher e t wo or  mor e cabl es ar e l ai d par al l el  i n t he same t r ench,  space 
cabl es l at er al l y at  not  l ess t han 75 mm apar t ,  except  t hat  communi cat i on 
cabl e must  be separ at ed f r om power  cabl e by a mi ni mum di st ance of  305 mm.

Wher e di r ect - bur i al  cabl es cr oss under  r oads or  ot her  pavi ng exceedi ng 1. 5 
m i n wi dt h,  such cabl es must  be i nst al l ed i n[  concr et e- encased]  duct s.   
Wher e di r ect - bur i al  cabl es cr oss under  r ai l r oad t r acks,  such cabl es must  
be i nst al l ed i n [ r ei nf or ced concr et e- encased duct s] [ duct s i nst al l ed 
t hr ough r i gi d gal vani zed st eel  s l eeves] .   Duct s must  ext end at  l east  1. 5 m 
beyond each edge of  any pavi ng and at  l east  1. 5 m beyond each si de of  any 
r ai l r oad t r acks.   Cabl es may be pul l ed i nt o duct  f r om a f i xed r eel  wher e 
sui t abl e r ol l er s ar e pr ovi ded i n t he t r ench.   Wher e di r ect  bur i al  cabl e 
t r ansi t i ons t o duct - encl osed cabl e,  di r ect - bur i al  cabl es must  be cent er ed 
i n duct  ent r ances,  and a wat er pr oof  nonhar deni ng mast i c compound must  be 
used t o f aci l i t at e such cent er i ng.   I f  pavi ng or  r ai l r oad t r acks ar e i n 
pl ace wher e cabl es ar e t o be i nst al l ed,  coat ed r i gi d st eel  condui t s dr i ven 
under  t he pavi ng or  r ai l r oad t r acks may be used i n l i eu of  
concr et e- encased duct s.   Pr event  damage t o condui t  coat i ngs by pr ovi di ng 
f er r ous pi pe j acket s or  by pr edr i l l i ng.   Wher e cut s ar e made i n any 
pavi ng,  t he pavi ng and subbase must  be r est or ed t o t hei r  or i gi nal  
condi t i on.  Wher e cabl e i s pl aced i n duct ( e. g.  under  paved ar eas,  r oads,  or  
r ai l r oads) ,  s l ope duct s t o dr ai n.

3. 6. 3   Spl i c i ng

Pr ovi de cabl es i n one pi ece wi t hout  spl i ces bet ween connect i ons except  
wher e t he di st ance exceeds t he l engt hs i n whi ch cabl es ar e manuf act ur ed. [   
Wher e spl i ces ar e r equi r ed,  pr ovi de spl i ces desi gned and r at ed f or  di r ect  
bur i al . ] [   Wher e spl i ces ar e r equi r ed,  i nst al l  spl i ces onl y i n mai nt enance 
manhol es/ handhol es or  cabi net s/ pedest al s. ]

3. 6. 4   Bends

Bends i n cabl es must  have an i nner  r adi us not  l ess t han t hose speci f i ed  
f or  t he t ype of  cabl e,  per  manuf act ur er ' s r ecommendat i on.

3. 6. 5   Hor i zont al  Sl ack

Leave appr oxi mat el y 915 mm of  hor i zont al  s l ack i n t he gr ound on each end 
of  cabl e r uns,  on each si de of  connect i on boxes,  and at  poi nt s wher e 
connect i ons ar e br ought  above gr ound.   Wher e cabl e i s br ought  above 
gr ound,  l eave addi t i onal  s l ack t o make necessar y connect i ons. [   Encl ose 
spl i ces i n l ead- sheat hed or  ar mor ed cabl es i n spl i t - t ype cast - i r on spl i ce 
boxes;  af t er  compl et i on of  t he connect i on,  f i l l  wi t h i nsul at i ng f i l l er  
compound and t i ght l y c l amp t he box. ]

3. 6. 6   I dent i f i cat i on Sl abs[  or  Mar ker s]

Pr ovi de a s l ab at  each change of  di r ect i on of  cabl e,  over  t he ends of  
duct s or  condui t s whi ch ar e i nst al l ed under  paved ar eas and r oadways[ ,  
over  t he ends of  duct s or  condui t s st ubbed out  f or  f ut ur e use] [ ,  and over  
each spl i ce] .   I dent i f i cat i on s l abs must  be of  concr et e,  appr oxi mat el y 500 
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mm squar e by 150 mm t hi ck and must  be set  f l at  i n t he gr ound so t hat  t op 
sur f ace pr oj ect s not  l ess t han 20 mm,  nor  mor e t han 30 mm above gr ound.   
Concr et e must  have a compr essi ve st r engt h of  not  l ess t han 20 MPa and have 
a smoot h t r owel ed f i ni sh on exposed sur f ace.  I nscr i be an i dent i f y i ng 
l egend such as " el ect r i c cabl e, "  " t el ephone cabl e, "  " spl i ce, "  or  ot her  
appl i cabl e desi gnat i on on t he t op sur f ace of  t he s l ab bef or e concr et e 
har dens.   I nscr i be c i r cui t  i dent i f i cat i on symbol s on sl abs as i ndi cat ed.   
Let t er s or  f i gur es must  be appr oxi mat el y 50 mm hi gh and gr ooves must  be 
appr oxi mat el y 6 mm i n wi dt h and dept h.   I nst al l  s l abs so t hat  t he s i de 
near est  t he i nscr i pt i on on t op must  i ncl ude an ar r ow i ndi cat i ng t he s i de 
near est  t he cabl e.  Pr ovi de col or ,  t ype and dept h of  war ni ng t ape as 
speci f i ed i n Sect i on [ 31 23 00. 00 20 EXCAVATI ON AND FI LL] [ 31 00 00 
EARTHWORK] .

] 3. 7   UNDERGROUND CONDUI T AND DUCT SYSTEMS

3. 7. 1   Requi r ement s

Run condui t  i n st r ai ght  l i nes except  wher e a change of  di r ect i on i s 
necessar y.   Pr ovi de number s and si zes of  duct s as i ndi cat ed.   Pr ovi de a 
100 sqmm bar e copper  gr oundi ng conduct or  f or  [ hi gh] [ ext r a- hi gh] - vol t age 
di st r i but i on duct  banks as i ndi cat ed i n dr awi ngs.   Bond gr oundi ng 
conduct or  t o gr ound r i ngs ( l oops)  i n al l  manhol es and t o gr ound r i ngs 
( l oops)  at  al l  equi pment  s l abs ( pads) .   Rout e gr oundi ng conduct or  i nt o 
manhol es wi t h t he duct  bank ( s l eevi ng i s not  r equi r ed) .   Duct s must  have a 
cont i nuous sl ope downwar d t owar d under gr ound st r uct ur es and away f r om 
bui l di ngs,  l ai d wi t h a mi ni mum sl ope of  [ 75 mm] [ 100 mm]  per  30 m.   
Dependi ng on t he cont our  of  t he f i ni shed gr ade,  t he hi gh- poi nt  may be at  a 
t er mi nal ,  a manhol e,  a handhol e,  or  bet ween manhol es or  handhol es.   
Pr ovi de duct s wi t h end bel l s whenever  duct  l i nes t er mi nat e i n st r uct ur es.

Per f or m changes i n duct bank di r ect i on as f ol l ows:

a.   Shor t - r adi us manuf act ur ed 90- degr ee duct  bends may be used onl y f or  
pol e or  equi pment  r i ser s,  unl ess speci f i cal l y i ndi cat ed as accept abl e.

b.   The mi ni mum manuf act ur ed bend r adi us must  be 450 mm f or  duct s of  l ess 
t han 80 mm di amet er ,  and 900 mm f or  duct s 80 mm or  gr eat er  i n 
di amet er .  

c.   As an except i on t o t he bend r adi us r equi r ed above,  pr ovi de f i el d 
manuf act ur ed l ongsweep bends havi ng a mi ni mum r adi us of  7. 6 m f or  a 
change of  di r ect i on of  mor e t han 5 degr ees,  ei t her  hor i zont al l y or  
ver t i cal l y,  usi ng a combi nat i on of  cur ved and st r ai ght  sect i ons.   
Maxi mum manuf act ur ed cur ved sect i ons:   30 degr ees.

3. 7. 2   Tr eat ment

Duct s must  be kept  c l ean of  concr et e,  di r t ,  or  f or ei gn subst ances dur i ng 
const r uct i on.   Fi el d cut s r equi r i ng t aper s must  be made wi t h pr oper  t ool s 
and mat ch f act or y t aper s.   A coupl i ng r ecommended by t he duct  manuf act ur er  
must  be used whenever  an exi st i ng duct  i s connect ed t o a duct  of  di f f er ent  
mat er i al  or  shape.   Duct s must  be st or ed t o avoi d war pi ng and 
det er i or at i on wi t h ends suf f i c i ent l y pl ugged t o pr event  ent r y of  any wat er  
or  sol i d subst ances.   Duct s must  be t hor oughl y c l eaned bef or e bei ng l ai d.   
Pl ast i c duct s must  be st or ed on a f l at  sur f ace and pr ot ect ed f r om t he 
di r ect  r ays of  t he sun.
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3. 7. 3   Condui t  Cl eani ng

As each condui t  r un i s compl et ed,  f or  condui t  s i zes 75 mm and l ar ger ,  dr aw 
a f l exi bl e t est i ng mandr el  appr oxi mat el y 305 mm l ong wi t h a di amet er  l ess 
t han t he i nsi de di amet er  of  t he condui t  t hr ough t he condui t .   Af t er  whi ch,  
dr aw a st i f f  br i st l e br ush t hr ough unt i l  condui t  i s  c l ear  of  par t i c l es of  
ear t h,  sand and gr avel ;  t hen i mmedi at el y i nst al l  condui t  pl ugs.   For  
condui t  s i zes l ess t han 75 mm,  dr aw a st i f f  br i st l e br ush t hr ough unt i l  
condui t  i s  c l ear  of  par t i c l es of  ear t h,  sand and gr avel ;  t hen i mmedi at el y 
i nst al l  condui t  pl ugs.  

3. 7. 4   Jacki ng and Dr i l l i ng Under  Roads and St r uct ur es

Condui t s t o be i nst al l ed under  exi st i ng paved ar eas whi ch ar e not  t o be 
di st ur bed,  and under  r oads and r ai l r oad t r acks,  must  be zi nc- coat ed,  r i gi d 
st eel ,  j acked i nt o pl ace.   Wher e duct s ar e j acked under  exi st i ng pavement ,  
r i gi d st eel  condui t  must  be i nst al l ed because of  i t s  st r engt h.   To pr ot ect  
t he cor r osi on- r esi st ant  condui t  coat i ng,  pr edr i l l i ng or  i nst al l i ng condui t  
i nsi de a l ar ger  i r on pi pe sl eeve ( j ack- and- sl eeve)  i s r equi r ed.   For  
cr ossi ngs of  exi st i ng r ai l r oads and ai r f i el d pavement s gr eat er  t han 15 m 
i n l engt h,  t he pr edr i l l i ng met hod or  t he j ack- and- sl eeve met hod wi l l  be 
used.   Separ at or s or  spaci ng bl ocks must  be made of  st eel ,  concr et e,  
pl ast i c,  or  a combi nat i on of  t hese mat er i al s pl aced not  f ar t her  apar t  t han 
1. 2 m on cent er s.   [ Hydr aul i c j et  met hod must  not  be used. ]

[ 3. 7. 5   Gal vani zed Condui t  Concr et e Penet r at i ons

Gal vani zed condui t s whi ch penet r at e concr et e ( s l abs,  pavement ,  and wal l s)  
i n wet  l ocat i ons must  be PVC coat ed and must  ext end f r om at  l east  50 mm 
wi t hi n t he concr et e t o t he f i r st  coupl i ng or  f i t t i ng out si de t he concr et e 
( mi ni mum of  150 mm f r om penet r at i on) .

] 3. 7. 6   Mul t i pl e Condui t s

Separ at e mul t i pl e condui t s by a mi ni mum di st ance of  75 mm[ ,  except  t hat  
l i ght  and power  condui t s must  be separ at ed f r om cont r ol ,  s i gnal ,  and 
t el ephone condui t s by a mi ni mum di st ance of  [ 300]  mm] .   St agger  t he j oi nt s 
of  t he condui t s by r ows ( hor i zont al l y)  and l ayer s ( ver t i cal l y)  t o 
st r engt hen t he condui t  assembl y.   Pr ovi de pl ast i c duct  spacer s t hat  
i nt er l ock ver t i cal l y and hor i zont al l y.   Spacer  assembl y must  consi st  of  
base spacer s,  i nt er medi at e spacer s,  t i es,  and l ocki ng devi ce on t op t o 
pr ovi de a compl et el y encl osed and l ocked- i n condui t  assembl y.   I nst al l  
spacer s per  manuf act ur er ' s i nst r uct i ons,  but  pr ovi de a mi ni mum of  t wo 
spacer  assembl i es per  3050 mm of  condui t  assembl y.

3. 7. 7   Condui t  Pl ugs and Pul l  Rope

New condui t  i ndi cat ed as bei ng unused or  empt y must  be pr ovi ded wi t h pl ugs 
on each end.   Pl ugs must  cont ai n a weephol e or  scr een t o al l ow wat er  
dr ai nage.   Pr ovi de a pl ast i c pul l  r ope havi ng 915 mm of  s l ack at  each end 
of  unused or  empt y condui t s.

3. 7. 8   Condui t  and Duct  Wi t hout  Concr et e Encasement

Dept hs t o t op of  t he condui t  must  be not  l ess t han 610 mm bel ow f i ni shed 
gr ade.   Pr ovi de not  l ess t han 75 mm cl ear ance f r om t he condui t  t o each 
si de of  t he t r ench.   Gr ade bot t om of  t r ench smoot h;  wher e r ock,  sof t  
spot s,  or  shar p- edged mat er i al s ar e encount er ed,  excavat e t he bot t om f or  
an addi t i onal  75 mm,  f i l l  and t amp l evel  wi t h or i gi nal  bot t om wi t h sand or  
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ear t h f r ee f r om par t i c l es,  t hat  woul d be r et ai ned on a 6. 25 mm si eve.  The 
f i r st  150 mm l ayer  of  backf i l l  cover  must  be sand compact ed as pr evi ousl y 
speci f i ed.   The r est  of  t he excavat i on must  be backf i l l ed and compact ed i n 
75 t o 150 mm l ayer s.  Pr ovi de col or ,  t ype and dept h of  war ni ng t ape as 
speci f i ed i n Sect i on [ 31 23 00. 00 20 EXCAVATI ON AND FI LL] [ 31 00 00 
EARTHWORK] .

3. 7. 8. 1   Encasement  Under  Roads and St r uct ur es

Under  r oads,  paved ar eas,  and r ai l r oad t r acks,  i nst al l  condui t s i n 
concr et e encasement  of  r ect angul ar  cr oss- sect i on pr ovi di ng a mi ni mum of  75 
mm concr et e cover  ar ound duct s.   Concr et e encasement  must  ext end at  l east  
1525 mm beyond t he edges of  paved ar eas and r oads,  and 3660 mm beyond t he 
r ai l s on each si de of  r ai l r oad t r acks.   Dept hs t o t op of  t he concr et e 
envel ope must  be not  l ess t han 610 mm bel ow f i ni shed gr ade[ ,  and under  
r ai l r oad t r acks not  l ess t han 1270 mm bel ow t he t op of  t he r ai l s] .  

[ 3. 7. 8. 2   Di r ect i onal  Bor i ng

HDPE condui t s must  be i nst al l ed bel ow t he f r ost l i ne and as speci f i ed 
her ei n.

[ For  di st r i but i on vol t ages gr eat er  t han 1000 vol t s and l ess t han 34, 500 
vol t s,  dept hs t o t he t op of  t he condui t  must  not  be l ess t han 1220 mm i n 
pavement - cover ed ar eas and not  l ess t han  3050 mm i n non- pavement - cover ed 
ar eas. ] [   For  di st r i but i on vol t ages l ess t han 1000 vol t s,  dept hs t o t he 
t op of  t he condui t  must  not  be l ess t han 1220 mm i n pavement -  or  
non- pavement - cover ed ar eas. ] [   For  br anch ci r cui t  wi r i ng l ess t han 600 
vol t s,  dept hs t o t he t op of  t he condui t  must  not  be l ess t han 610 mm i n 
pavement -  or  non- pavement - cover ed ar eas. ]

] 3. 7. 9   Duct  Encased i n Concr et e

Const r uct  under gr ound duct  l i nes of  i ndi v i dual  condui t s encased i n 
concr et e.   Dept hs t o t op of  t he concr et e envel ope must  be not  l ess t han 
450 mm bel ow f i ni shed gr ade[ ,  except  under  r oads and pavement ,  concr et e 
envel ope must  be not  l ess t han 610 mm bel ow f i ni shed gr ade] [ ,  and under  
r ai l r oad t r acks not  l ess t han 1270 mm bel ow t he t op of  t he r ai l s] .   Do not  
mi x di f f er ent  k i nds of  condui t  i n any one duct  bank.   Concr et e encasement  
sur r oundi ng t he bank must  be r ect angul ar  i n cr oss- sect i on and must  pr ovi de 
at  l east  75 mm of  concr et e cover  f or  duct s.   Separ at e condui t s by a 
mi ni mum concr et e t hi ckness of  75 mm.   Bef or e pour i ng concr et e,  anchor  duct  
bank assembl i es t o pr event  t he assembl i es f r om f l oat i ng dur i ng concr et e 
pour i ng.   Anchor i ng must  be done by dr i v i ng r ei nf or ci ng r ods adj acent  t o 
duct  spacer  assembl i es and at t achi ng t he r ods t o t he spacer  assembl y. [   
Pr ovi de st eel  r ei nf or ci ng i n t he concr et e envel ope as i ndi cat ed. ] [   
Pr ovi de col or ,  t ype and dept h of  war ni ng t ape as speci f i ed i n Sect i on [
31 00 00 EARTHWORK] [ 31 23 00. 00 20 EXCAVATI ON AND FI LL. ] ]

3. 7. 9. 1   Connect i ons t o Manhol es

Duct  bank envel opes connect i ng t o under gr ound st r uct ur es must  be f l ar ed t o 
have enl ar ged cr oss- sect i on at  t he manhol e ent r ance t o pr ovi de addi t i onal  
shear  st r engt h.   Di mensi ons of  t he f l ar ed cr oss- sect i on must  be l ar ger  
t han t he cor r espondi ng manhol e openi ng di mensi ons by no l ess t han 300 mm 
i n each di r ect i on.   Per i met er  of  t he duct  bank openi ng i n t he under gr ound 
st r uct ur e must  be f l ar ed t owar d t he i nsi de or  keyed t o pr ovi de a posi t i ve 
i nt er l ock bet ween t he duct  bank and t he wal l  of  t he st r uct ur e.   Use 
vi br at or s when t hi s por t i on of  t he encasement  i s pour ed t o assur e a seal  
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bet ween t he envel ope and t he wal l  of  t he st r uct ur e.

3. 7. 9. 2   Connect i ons t o Exi st i ng Under gr ound St r uct ur es

For  duct  bank connect i ons t o exi st i ng st r uct ur es,  br eak t he st r uct ur e wal l  
out  t o t he di mensi ons r equi r ed and pr eser ve st eel  i n t he st r uct ur e wal l .  
Cut  st eel  and [ ext end i nt o] [ bend out  t o t i e i nt o t he r ei nf or ci ng of ]  t he 
duct  bank envel ope.   Chi p t he per i met er  sur f ace of  t he duct  bank openi ng 
t o f or m a key or  f l ar ed sur f ace,  pr ovi di ng a posi t i ve connect i on wi t h t he 
duct  bank envel ope.

3. 7. 9. 3   Connect i ons t o Exi st i ng Concr et e Pads

For  duct  bank connect i ons t o concr et e pads,  br eak an openi ng i n t he pad 
out  t o t he di mensi ons r equi r ed and pr eser ve st eel  i n pad.   Cut  t he st eel  
and [ ext end i nt o] [ bend out  t o t i e i nt o t he r ei nf or ci ng of ]  t he duct  bank 
envel ope.   Chi p out  t he openi ng i n t he pad t o f or m a key f or  t he duct  bank 
envel ope.

3. 7. 9. 4   Connect i ons t o Exi st i ng Duct s

Wher e connect i ons t o exi st i ng duct  banks ar e i ndi cat ed,  excavat e t he banks 
t o t he maxi mum dept h necessar y.   Cut  of f  t he banks and r emove l oose 
concr et e f r om t he condui t s bef or e new concr et e- encased duct s ar e 
i nst al l ed.   Pr ovi de a r ei nf or ced concr et e col l ar ,  pour ed monol i t hi cal l y 
wi t h t he new duct  bank,  t o t ake t he shear  at  t he j oi nt  of  t he duct  
banks. [   Remove exi st i ng cabl es whi ch const i t ut e i nt er f er ence wi t h t he 
wor k. ] [   Abandon i n pl ace t hose no l onger  used duct s and cabl es whi ch do 
not  i nt er f er e wi t h t he wor k. ]

3. 7. 9. 5   Par t i al l y  Compl et ed Duct  Banks

Dur i ng const r uct i on wher ever  a const r uct i on j oi nt  i s  necessar y i n a duct  
bank,  pr event  debr i s such as mud,  and,  and di r t  f r om ent er i ng duct s by 
pr ovi di ng sui t abl e condui t  pl ugs.   Fi t  concr et e envel ope of  a par t i al l y  
compl et ed duct  bank wi t h r ei nf or ci ng st eel  ext endi ng a mi ni mum of  610 mm 
back i nt o t he envel ope and a mi ni mum of  610 mm beyond t he end of  t he 
envel ope.   Pr ovi de one No.  13 bar  i n each cor ner ,  75 mm f r om t he edge of  
t he envel ope.   Secur e cor ner  bar s wi t h t wo No.  10 t i es,  spaced 
appr oxi mat el y 305 mm apar t .   Rest r ai n r ei nf or ci ng assembl y f r om movi ng 
dur i ng concr et e pour i ng.

[ 3. 7. 9. 6   Removal  of  Duct s

Wher e duct  l i nes ar e r emoved f r om exi st i ng under gr ound st r uct ur es,  c l ose 
t he openi ngs t o wat er pr oof  t he st r uct ur e.   Chi p out  t he wal l  openi ng t o 
pr ovi de a key f or  t he new sect i on of  wal l .

] 3. 7. 10   Duct  Seal i ng

Seal  al l  el ect r i cal  penet r at i ons f or  r adon mi t i gat i on,  mai nt ai ni ng 
i nt egr i t y of  t he vapor  bar r i er ,  and t o pr event  i nf i l t r at i on of  ai r ,  
i nsect s,  and ver mi n.

3. 8   CABLE PULLI NG

[ Test  exi st i ng duct  l i nes wi t h a mandr el  and t hor oughl y swab out  t o r emove 
f or ei gn mat er i al  bef or e pul l i ng cabl es.   ] Pul l  cabl es down gr ade wi t h t he 
f eed- i n poi nt  at  t he manhol e or  bui l di ngs of  t he hi ghest  el evat i on.   Use 
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f l exi bl e cabl e f eeds t o convey cabl es t hr ough manhol e openi ng and i nt o 
duct  r uns.   Do not  exceed t he speci f i ed cabl e bendi ng r adi i  when 
i nst al l i ng cabl e under  any condi t i ons,  i ncl udi ng t ur nups i nt o swi t ches,  
t r ansf or mer s,  swi t chgear ,  swi t chboar ds,  and ot her  encl osur es.   Cabl e wi t h[  
t ape] [  or ] [  wi r e]  shi el d must  have a bendi ng r adi us not  l ess t han 12 t i mes 
t he over al l  di amet er  of  t he compl et ed cabl e.   I f  basket - gr i p t ype 
cabl e- pul l i ng devi ces ar e used t o pul l  cabl e i n pl ace,  cut  of f  t he sect i on 
of  cabl e under  t he gr i p bef or e spl i c i ng and t er mi nat i ng.

3. 8. 1   Cabl e Lubr i cant s

Use l ubr i cant s t hat  ar e speci f i cal l y r ecommended by t he cabl e manuf act ur er  
f or  assi st i ng i n pul l i ng j acket ed cabl es.

3. 9   CABLES I N UNDERGROUND STRUCTURES

Do not  i nst al l  cabl es ut i l i z i ng t he shor t est  pat h bet ween penet r at i ons,  
but  r out e al ong t hose wal l s pr ovi di ng t he l ongest  r out e and t he maxi mum 
spar e cabl e l engt hs.  For m cabl es t o c l osel y par al l el  wal l s,  not  t o 
i nt er f er e wi t h duct  ent r ances,  and suppor t  on br acket s and cabl e 
i nsul at or s.   Suppor t  cabl e spl i ces i n under gr ound st r uct ur es by r acks on 
each si de of  t he spl i ce.   Locat e spl i ces t o pr event  cycl i c bendi ng i n t he 
spl i ced sheat h.   I nst al l  cabl es at  mi ddl e and bot t om of  cabl e r acks,  
l eavi ng t op space open f or  f ut ur e cabl es,  except  as ot her wi se i ndi cat ed 
f or  exi st i ng i nst al l at i ons.

3. 9. 1   Cabl e Tag I nst al l at i on

I nst al l  cabl e t ags i n each manhol e as speci f i ed,  i ncl udi ng each spl i ce.   
Tag wi r e and cabl e pr ovi ded by t hi s cont r act .   I nst al l  cabl e t ags over  t he 
f i r epr oof i ng,  i f  any,  and l ocat e t he t ags so t hat  t hey ar e c l ear l y v i s i bl e 
wi t hout  di st ur bi ng any cabl i ng or  wi r i ng i n t he manhol es.

3. 10   CONDUCTORS I NSTALLED I N PARALLEL

Conduct or s must  be gr ouped such t hat  each condui t  of  a par al l el  r un 
cont ai ns 1 Phase A conduct or ,  1 Phase B conduct or ,  1 Phase C conduct or ,  
and 1 neut r al  conduct or .

3. 11   LOW VOLTAGE CABLE SPLI CI NG AND TERMI NATI NG

Make t er mi nat i ons and spl i ces wi t h mat er i al s and met hods as i ndi cat ed or  
speci f i ed her ei n and as desi gnat ed by t he wr i t t en i nst r uct i ons of  t he 
manuf act ur er .   Do not  al l ow t he cabl es t o be moved unt i l  af t er  t he 
spl i c i ng mat er i al  has compl et el y set . [   Make spl i ces i n under gr ound 
di st r i but i on syst ems onl y i n accessi bl e l ocat i ons such as manhol es,  
handhol es,  or  abovegr ound t er mi nat i on pedest al s. ]

[ 3. 11. 1   Ter mi nat i ng Al umi num Conduct or s

a.   Use par t i cul ar  car e i n maki ng up j oi nt s and t er mi nat i ons.   Remove 
sur f ace oxi des by c l eani ng wi t h a wi r e br ush or  emer y c l ot h.   Appl y 
j oi nt  compound t o conduct or s,  and use UL- l i st ed sol i d al umi num 
connect or s f or  connect i ng al umi num conduct or s.   When connect i ng 
al umi num t o copper  conduct or s,  use connect or s speci f i cal l y desi gned 
f or  t hi s pur pose.

b.   Ter mi nat e al umi num conduct or s t o copper  bus ei t her  by:   ( 1)  i n l i ne 
spl i c i ng a copper  pi gt ai l  t o t he al umi num conduct or  ( copper  pi gt ai l  
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must  have a ampaci t y at  l east  t hat  of  t he al umi num conduct or ) ;  or  ( 2)  
usi ng a c i r cumf er ent i al  compr essi on t ype,  al umi num bodi ed t er mi nal  l ug 
UL l i s t ed f or  AL/ CU and st eel  Bel l evi l l e spr i ng washer s,  f l at  washer s,  
bol t s,  and nut s.   Bel l evi l l e spr i ng washer s must  be cadmi um- pl at ed 
har dened st eel .   I nst al l  t he Bel l evi l l e spr i ng washer s wi t h t he cr own 
up t owar d t he nut  or  bol t  head,  wi t h t he concave si de of  t he 
Bel l evi l l e bear i ng on a heavy- dut y,  wi de ser i es f l at  washer  of  l ar ger  
di amet er  t han t he Bel l evi l l e.   Ti ght en nut s suf f i c i ent  t o f l at t en 
Bel l evi l l e and l eave i n t hat  posi t i on.   Lubr i cat e har dwar e wi t h j oi nt  
compound pr i or  t o maki ng connect i on.   Wi r e br ush and appl y j oi nt  
compound t o conduct or  pr i or  t o i nser t i ng i n l ug.

c.   Ter mi nat e al umi num conduct or s t o al umi num bus by usi ng al l - al umi num 
nut s,  bol t s,  washer s,  and l ugs.   Wi r e br ush and appl y i nhi bi t i ng 
compound t o conduct or  pr i or  t o i nser t i ng i n l ug.   Lubr i cat e har dwar e 
wi t h j oi nt  compound pr i or  t o maki ng connect i on;  i f  bus cont act  sur f ace 
i s unpl at ed,  scr at ch- br ush and coat  wi t h j oi nt  compound ( wi t hout  gr i t ) .

] 3. 12   [ HI GH] [ EXTRA- HI GH]  VOLTAGE CABLE TERMI NATI ONS

Make t er mi nat i ons i n accor dance wi t h t he wr i t t en i nst r uct i on of  t he  
t er mi nat i on k i t  manuf act ur er .

3. 13   [ HI GH] [ EXTRA- HI GH]  VOLTAGE CABLE JOI NTS

Pr ovi de power  cabl e j oi nt s ( spl i ces)  sui t abl e f or  cont i nuous i mmer si on i n 
wat er .   Make j oi nt s onl y i n accessi bl e l ocat i ons i n manhol es or  handhol es 
by usi ng mat er i al s and met hods i n accor dance wi t h t he wr i t t en i nst r uct i ons 
of  t he j oi nt  k i t  manuf act ur er .

3. 13. 1   Joi nt s i n Shi el ded Cabl es

Cover  t he j oi ned ar ea wi t h met al l i c  t ape,  or  mat er i al  l i ke t he or i gi nal  
cabl e shi el d and connect  i t  t o t he cabl e shi el d on each si de of  t he 
spl i ce.   Pr ovi de a bar e copper  gr ound connect i on br ought  out  i n a 
wat er t i ght  manner  and gr ounded t o t he manhol e gr oundi ng l oop as par t  of  
t he spl i ce i nst al l at i on.   Gr ound conduct or s,  connect i ons,  and r ods must  be 
as speci f i ed el sewher e i n t hi s sect i on.   Wi r e must  be t r ai ned t o t he s i des 
of  t he encl osur e t o pr event  i nt er f er ence wi t h t he wor ki ng ar ea.

[ 3. 13. 2   Joi nt s i n Ar mor ed Cabl es

Ar mor ed cabl e j oi nt s must  be encl osed i n compound- f i l l ed,  cast - i r on or  
al l oy spl i ce boxes equi pped wi t h st uf f i ng boxes and ar mor  c l amps of  a 
sui t abl e t ype and si ze f or  t he cabl e bei ng i nst al l ed.

] 3. 14   CABLE END CAPS

Cabl e ends must  be seal ed at  al l  t i mes wi t h coat ed heat  shr i nkabl e end 
caps.   Cabl es ends must  be seal ed when t he cabl e i s del i ver ed t o t he j ob 
s i t e,  whi l e t he cabl e i s st or ed and dur i ng i nst al l at i on of  t he cabl e.   The 
caps must  r emai n i n pl ace unt i l  t he cabl e i s spl i ced or  t er mi nat ed.   
Seal i ng compounds and t ape ar e not  accept abl e subst i t ut es f or  heat  
shr i nkabl e end caps.   Cabl e whi ch i s not  seal ed i n t he speci f i ed manner  at  
al l  t i mes wi l l  be r ej ect ed.

[ 3. 15   LI VE END CAPS

Pr ovi de l i ve end caps f or  s i ngl e conduct or  [ hi gh] [ ext r a- hi gh]  vol t age 
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cabl es wher e i ndi cat ed.

] 3. 16   FI REPROOFI NG OF CABLES I N UNDERGROUND STRUCTURES

Fi r epr oof  ( ar c pr oof )  wi r e and cabl es whi ch wi l l  car r y cur r ent  at  2200 
vol t s or  mor e i n under gr ound st r uct ur es.

3. 16. 1   Fi r epr oof i ng Tape

Ti ght l y wr ap st r i ps of  f i r epr oof i ng t ape ar ound each cabl e spi r al l y i n 
hal f - l apped wr appi ng.   I nst al l  t ape i n accor dance wi t h manuf act ur er ' s 
i nst r uct i ons.

[ 3. 16. 2   Tape- Wr ap

Tape- wr ap  met al l i c- sheat hed or  met al l i c  ar mor ed cabl es wi t hout  a 
nonmet al l i c  pr ot ect i ve cover i ng over  t he sheat h or  ar mor  pr i or  t o 
appl i cat i on of  f i r epr oof i ng.   Wr ap must  be i n t he f or m of  t wo t i ght l y 
appl i ed hal f - l apped l ayer s of  a pr essur e- sensi t i ve 0. 254 mm t hi ck pl ast i c 
t ape,  and must  ext end not  l ess t han 25 mm i nt o t he duct .   Even out  
i r r egul ar i t i es of  t he cabl e,  such as at  spl i ces,  wi t h i nsul at i on put t y 
bef or e appl y i ng t ape.

] 3. 17   GROUNDI NG SYSTEMS

I EEE C2 and JI S C 0365,  except  pr ovi de gr oundi ng syst ems wi t h a r esi st ance 
t o sol i d ear t h gr ound not  exceedi ng [ 25] [ _____]  ohms.

3. 17. 1   Gr oundi ng El ect r odes

Pr ovi de cone poi nt ed dr i ven gr ound r ods dr i ven f ul l  dept h pl us[  150 mm] [  
300 mm] ,  i nst al l ed t o pr ovi de an ear t h gr ound of  t he appr opr i at e val ue f or  
t he par t i cul ar  equi pment  bei ng gr ounded.
I f  t he speci f i ed gr ound r esi st ance i s not  met ,  an addi t i onal  gr ound r od 
must  be pr ovi ded ( pl aced not  l ess t han 1830 mm f r om t he f i r st  r od) .   
Shoul d t he r esul t ant  ( combi ned)  r esi st ance exceed t he speci f i ed 
r esi st ance,  measur ed not  l ess t han 48 hour s af t er  r ai nf al l ,  not i f y t he 
Cont r act i ng Of f i cer  i mmedi at el y.

3. 17. 2   Gr oundi ng Connect i ons

Make gr oundi ng connect i ons whi ch ar e bur i ed or  ot her wi se nor mal l y 
i naccessi bl e,  by exot her mi c wel d or  compr essi on connect or .

a.   Make exot her mi c wel ds st r i ct l y i n accor dance wi t h t he wel d 
manuf act ur er ' s wr i t t en r ecommendat i ons.   Wel ds whi ch ar e " puf f ed up"  
or  whi ch show convex sur f aces i ndi cat i ng i mpr oper  c l eani ng ar e not  
accept abl e.   Mechani cal  connect or s ar e not  r equi r ed at  exot her mi c 
wel ds.

b.   Make compr essi on connect i ons usi ng a hydr aul i c compr essi on t ool  t o 
pr ovi de t he cor r ect  c i r cumf er ent i al  pr essur e.   Tool s and di es must  be 
as r ecommended by t he manuf act ur er .   An embossi ng di e code or  ot her  
st andar d met hod must  pr ovi de vi s i bl e i ndi cat i on t hat  a connect or  has 
been adequat el y compr essed on t he gr ound wi r e.

3. 17. 3   Gr oundi ng Conduct or s

Pr ovi de bar e gr oundi ng conduct or s,  except  wher e i nst al l ed i n condui t  wi t h 
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associ at ed phase conduct or s.   Gr ound cabl e sheat hs,  cabl e shi el ds,  
condui t ,  and equi pment  wi t h 14 sqmm.  Gr ound ot her  noncur r ent - car r y i ng 
met al  par t s and equi pment  f r ames of  met al - encl osed equi pment .   Gr ound 
met al l i c  f r ames and cover s of  handhol es and pul l  boxes wi t h a br ai ded,  
copper  gr ound st r ap wi t h equi val ent  ampaci t y of  14 sqmm. [   Pr ovi de di r ect  
connect i ons t o t he gr oundi ng conduct or  wi t h 600 v i nsul at ed,  f ul l - s i ze 
conduct or  f or  each gr ounded neut r al  of  each f eeder  c i r cui t ,  whi ch i s 
spl i ced wi t hi n t he manhol e. ]

3. 17. 4   Gr ound Cabl e Cr ossi ng Expansi on Joi nt s

Pr ot ect  gr ound cabl es cr ossi ng expansi on j oi nt s or  s i mi l ar  separ at i ons i n 
st r uct ur es and pavement s by use of  appr oved devi ces or  met hods of  
i nst al l at i on whi ch pr ovi de t he necessar y s l ack i n t he cabl e acr oss t he 
j oi nt  t o per mi t  movement .   Use st r anded or  ot her  appr oved f l exi bl e copper  
cabl e acr oss such separ at i ons.

3. 17. 5   Manhol e Gr oundi ng

Loop a 100 sqmm gr oundi ng conduct or  ar ound t he i nt er i or  per i met er ,  
appr oxi mat el y 305 mm above f i ni shed f l oor .   Secur e t he conduct or  t o t he 
manhol e wal l s at  i nt er val s not  exceedi ng 914 mm.   Connect  t he conduct or  t o 
t he manhol e gr oundi ng el ect r ode wi t h 100 sqmm conduct or .   Connect  al l  
i ncomi ng 100 sqmm gr oundi ng conduct or s t o t he gr ound l oop adj acent  t o t he 
poi nt  of  ent r y i nt o t he manhol e.   Bond t he gr ound l oop t o al l  cabl e 
shi el ds,  met al  cabl e r acks,  and ot her  met al  equi pment  wi t h a mi ni mum 14 
sqmm conduct or .

[ 3. 17. 6   Fence Gr oundi ng

[ Pr ovi de gr oundi ng f or  f ences as i ndi cat ed. ] [ Pr ovi de gr oundi ng f or  f ences 
wi t h a gr ound r od at  each f i xed gat e post  and at  each cor ner  post . ]   Dr i ve 
gr ound r ods unt i l  t he t op i s 305 mm bel ow gr ade.   At t ach a 22 sqmm copper  
conduct or ,  by exot her mi c wel d t o t he gr ound r ods and ext end under gr ound t o 
t he i mmedi at e v i c i ni t y of  f ence post .   Lace t he conduct or  ver t i cal l y i nt o 
305 mm of  f ence mesh and f ast en by t wo appr oved br onze compr essi on 
f i t t i ngs,  one t o bond wi r e t o post  and t he ot her  t o bond wi r e t o f ence.   
Each gat e sect i on must  be bonded t o i t s gat epost  by a 3 by 25 mm f l exi bl e 
br ai ded copper  st r ap and gr ound post  c l amps.   Cl amps must  be of  t he 
ant i - el ect r ol ysi s t ype.

] [ 3. 17. 7   Met al  Spl i ce Case Gr oundi ng

Met al  spl i ce cases f or  [ hi gh] [ ext r a- hi gh] - vol t age di r ect - bur i al  cabl e must  
be gr ounded by connect i on t o a dr i ven gr ound r od l ocat ed wi t hi n 600 mm of  
each spl i ce box usi ng a gr oundi ng el ect r ode conduct or  havi ng a 
cur r ent - car r y i ng capaci t y of  at  l east  20 per cent  of  t he i ndi v i dual  phase 
conduct or s i n t he associ at ed spl i ce box,  but  not  l ess t han 14 sqmm.

] 3. 18   EXCAVATI NG,  BACKFI LLI NG,  AND COMPACTI NG

Pr ovi de i n accor dance wi t h  Sect i on [ 31 23 00. 00 20 EXCAVATI ON AND FI LL] [
31 00 00 EARTHWORK] .

3. 18. 1   Recondi t i oni ng of  Sur f aces

3. 18. 1. 1   Unpaved Sur f aces

Rest or e t o t hei r  or i gi nal  el evat i on and condi t i on unpaved sur f aces 
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di st ur bed dur i ng i nst al l at i on of  duct  [ or  di r ect  bur i al  cabl e] .   Pr eser ve 
sod and t opsoi l  r emoved dur i ng excavat i on and r ei nst al l  af t er  backf i l l i ng 
i s compl et ed.   Repl ace sod t hat  i s damaged by sod of  qual i t y equal  t o t hat  
r emoved.   When t he sur f ace i s di st ur bed i n a newl y seeded ar ea,  r e- seed 
t he r est or ed sur f ace wi t h t he same quant i t y and f or mul a of  seed as t hat  
used i n t he or i gi nal  seedi ng,  and pr ovi de t opsoi l i ng,  f er t i l i z i ng,  l i mi ng,  
seedi ng,  soddi ng,  spr i ggi ng,  or  mul chi ng. [   Pr ovi de wor k i n accor dance 
wi t h Sect i on 32 92 19 SEEDI NG and Sect i on 32 93 00 EXTERI OR PLANTS. ]

3. 18. 1. 2   Pavi ng Repai r s

Wher e t r enches,  pi t s,  or  ot her  excavat i ons ar e made i n exi st i ng r oadways 
and ot her  ar eas of  pavement  wher e sur f ace t r eat ment  of  any k i nd exi st s [ ,  
r est or e such sur f ace t r eat ment  or  pavement  t he same t hi ckness and i n t he 
same ki nd as pr evi ousl y exi st ed,  except  as ot her wi se speci f i ed,  and t o 
mat ch and t i e i nt o t he adj acent  and sur r oundi ng exi st i ng sur f aces. ] [   Make 
r epai r s as speci f i ed i n Sect i on [ 32 13 13. 06 PORTLAND CEMENT CONCRETE 
PAVEMENT FOR ROADS AND SI TE FACI LI TI ES] [ _____] . ]

3. 19   CAST- I N- PLACE CONCRETE

Pr ovi de concr et e i n accor dance wi t h Sect i on 03 30 00 CAST- I N- PLACE 
CONCRETE.

3. 19. 1   Concr et e Sl abs ( Pads)  f or  Equi pment

Unl ess ot her wi se i ndi cat ed,  t he s l ab must  be at  l east  200 mm t hi ck,  
r ei nf or ced wi t h a 150 mm by 150 mm -  MW19 by MW19 ( 6 by 6 -  W2. 9 by W2. 9)  
mesh,  pl aced uni f or ml y 100 mm f r om t he t op of  t he s l ab.   Sl ab must  be 
pl aced on a 150 mm t hi ck,  wel l - compact ed gr avel  base.   Top of  concr et e 
s l ab must  be appr oxi mat el y 100 mm above f i ni shed gr ade wi t h gr adual  s l ope 
f or  dr ai nage.   Edges above gr ade must  have 15 mm chamf er .   Sl ab must  be of  
adequat e s i ze t o pr oj ect  at  l east  200 mm beyond t he equi pment .

St ub up condui t s,  wi t h bushi ngs,  50 mm i nt o cabl e wel l s i n t he concr et e 
pad.   Coor di nat e di mensi ons of  cabl e wel l s wi t h t r ansf or mer  cabl e t r ai ni ng 
ar eas.

[ 3. 19. 2   Seal i ng

When t he i nst al l at i on i s compl et e,  seal  al l  condui t  and ot her  ent r i es i nt o 
t he equi pment  encl osur e wi t h an appr oved seal i ng compound.   Seal s must  be 
of  suf f i c i ent  st r engt h and dur abi l i t y  t o pr ot ect  al l  ener gi zed l i ve par t s 
of  t he equi pment  f r om r odent s,  i nsect s,  or  ot her  f or ei gn mat t er .

] 3. 20   FI ELD QUALI TY CONTROL

3. 20. 1   Per f or mance of  Fi el d Accept ance Checks and Test s

Per f or m i n accor dance wi t h t he manuf act ur er ' s r ecommendat i ons,  and i ncl ude 
t he f ol l owi ng vi sual  and mechani cal  i nspect i ons and el ect r i cal  t est s,  
per f or med i n accor dance wi t h Denki  Hoan Kyoukai  and MLI T DSKKS.

3. 20. 1. 1   [ Hi gh] [ Ext r a- Hi gh]  Vol t age Cabl es

Per f or m t est s af t er  i nst al l at i on of  cabl e,  spl i ces,  and t er mi nat or s and 
bef or e t er mi nat i ng t o equi pment  or  spl i c i ng t o exi st i ng c i r cui t s.

a.   Vi sual  and Mechani cal  I nspect i on
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( 1)  I nspect  exposed cabl e sect i ons f or  physi cal  damage.

( 2)  Ver i f y t hat  cabl e i s suppl i ed and connect ed i n accor dance wi t h 
cont r act  pl ans and speci f i cat i ons.

( 3)  I nspect  f or  pr oper  shi el d gr oundi ng,  cabl e suppor t ,  and cabl e 
t er mi nat i on.

( 4)  Ver i f y t hat  cabl e bends ar e not  l ess t han I CEA or  manuf act ur er ' s 
mi ni mum al l owabl e bendi ng r adi us.

( 5)  I nspect  f or  pr oper  f i r epr oof i ng.

( 6)  Vi sual l y i nspect  j acket  and i nsul at i on condi t i on.

( 7)  I nspect  f or  pr oper  phase i dent i f i cat i on and ar r angement .

b.   El ect r i cal  Test s

( 1)  Per f or m a shi el d cont i nui t y t est  on each power  cabl e by ohmmet er  
met hod.   Recor d ohmi c val ue,  r esi st ance val ues i n excess of  10 
ohms per  1000 f eet  of  cabl e must  be i nvest i gat ed and j ust i f i ed.

( 2)  Per f or m accept ance t est  on new cabl es bef or e t he new cabl es ar e 
connect ed t o exi st i ng cabl es and pl aced i nt o ser vi ce,  i ncl udi ng 
t er mi nat i ons and j oi nt s.   Per f or m mai nt enance t est  on compl et e 
cabl e syst em af t er  t he new cabl es ar e connect ed t o exi st i ng cabl es 
and pl aced i nt o ser vi ce,  i ncl udi ng exi st i ng cabl e,  t er mi nat i ons,  
and j oi nt s.   Test s must  be ver y l ow f r equency ( VLF)  al t er nat i ng 
vol t age wi t hst and t est s.   VLF t est  f r equency must  be 0. 05 Hz 
mi ni mum f or  a dur at i on of  60 mi nut es usi ng a s i nusoi dal  wavef or m.   
Test  vol t ages must  be as f ol l ows:

CABLE RATI NG AC TEST VOLTAGE f or
ACCEPTANCE TESTI NG

3. 3kV 9kV ( peak)

5 kV 10kV r ms( peak)

6. 6 kV 17kV r ms( peak)

8 kV 13kV r ms( peak)

15 kV 20kV r ms( peak)

22 kV 44kV r ms( peak)

25 kV 31kV r ms( peak)

33 kV 63kV ( peak)

35 kV 44kV r ms( peak)
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CABLE RATI NG AC TEST VOLTAGE f or
ACCEPTANCE TESTI NG

66 kV 85kV ( peak)

77 kV 95kV ( peak)

CABLE RATI NG AC TEST VOLTAGE f or
MAI NTENANCE TESTI NG

3. 3kV Per  manuf act ur er  
r equi r ement s.

5 kV 7kV r ms( peak)

6. 6 kV Per  manuf act ur er  
r equi r ement s.

8 kV 10kV r ms( peak)

15 kV 16kV r ms( peak)

22 kV Per  manuf act ur er  
r equi r ement s.

25 kV 23kV r ms( peak)

33 kV Per  manuf act ur er  
r equi r ement s.

35 kV 33kV r ms( peak)

66 kV Per  manuf act ur er  
r equi r ement s.

77 kV Per  manuf act ur er  
r equi r ement s.

( 3)  I n l i eu of  t he accept ance t est i ng r equi r ed i n i t em ( 2) ,  Hi gh 
Vol t age Di r ect  Cur r ent  ( HVDC)  t est  i s  an al t er nat i ve accept ance 
t est  on newl y i nst al l ed cabl es.  Maxi mum appl i ed DC t est  vol t age 
shal l  be det er mi ned i n consul t at i on wi t h t he manuf act ur er  of  t he 
cabl e and cabl e accessor i es f or  t he t ype of  cabl e bei ng t est ed.  
The maxi mum t est  vol t age t o be mai nt ai ned f or  10 mi nut es.  Af t er  
r eachi ng t he maxi mum t est  vol t age,  t he cur r ent  magni t ude shoul d be 
r ecor ded at  l east  t wi ce:  once at  appr oxi mat el y 2 mi n and agai n at  
t he end of  t he t est  per i od ( 10 mi n)  Cont r act or  shal l  submi t  t est  
pr ocedur e and st andar d use as r ef er ence f or  t est i ng t o t he 
gover nment  f or  r evi ew and appr oval .

3. 20. 1. 2   Low Vol t age Cabl es,  600- Vol t

Per f or m t est s af t er  i nst al l at i on of  cabl e,  spl i ces and t er mi nat i ons and 
bef or e t er mi nat i ng t o equi pment  or  spl i c i ng t o exi st i ng c i r cui t s.

a.   Vi sual  and Mechani cal  I nspect i on

( 1)  I nspect  exposed cabl e sect i ons f or  physi cal  damage.
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( 2)  Ver i f y t hat  cabl e i s suppl i ed and connect ed i n accor dance wi t h 
cont r act  pl ans and speci f i cat i ons.

( 3)  Ver i f y t i ght ness of  accessi bl e bol t ed el ect r i cal  connect i ons.

( 4)  I nspect  compr essi on- appl i ed connect or s f or  cor r ect  cabl e mat ch and 
i ndent at i on.

( 5)  Vi sual l y i nspect  j acket  and i nsul at i on condi t i on.

( 6)  I nspect  f or  pr oper  phase i dent i f i cat i on and ar r angement .

b.   El ect r i cal  Test s

( 1)  Per f or m i nsul at i on r esi st ance t est s on wi r i ng 14 sqmm and l ar ger  
di amet er  usi ng i nst r ument  whi ch appl i es vol t age of  appr oxi mat el y 
1000 vol t s dc f or  one mi nut e.

( 2)  Per f or m cont i nui t y t est s t o i nsur e cor r ect  cabl e connect i on.

3. 20. 1. 3   Gr oundi ng Syst em

a.   Vi sual  and mechani cal  i nspect i on

I nspect  gr ound syst em f or  compl i ance wi t h cont r act  pl ans and 
speci f i cat i ons.

b.   El ect r i cal  t est s

Per f or m gr ound- i mpedance measur ement s ut i l i z i ng t he f al l - of - pot ent i al  
met hod i n accor dance wi t h JI S C 60364- 6.   On syst ems consi st i ng of  
i nt er connect ed gr ound r ods,  per f or m t est s af t er  i nt er connect i ons ar e 
compl et e.   On syst ems consi st i ng of  a s i ngl e gr ound r od per f or m t est s 
bef or e any wi r e i s connect ed.   Take measur ement s i n nor mal l y dr y 
weat her ,  not  l ess t han 48 hour s af t er  r ai nf al l .   Use a por t abl e gr ound 
r esi st ance t est er  i n accor dance wi t h manuf act ur er ' s i nst r uct i ons t o 
t est  each gr ound or  gr oup of  gr ounds.   The i nst r ument  must  be equi pped 
wi t h a met er  r eadi ng di r ect l y i n ohms or  f r act i ons t her eof  t o i ndi cat e 
t he gr ound val ue of  t he gr ound r od or  gr oundi ng syst ems under  t est .   
Pr ovi de si t e di agr am i ndi cat i ng l ocat i on of  t est  pr obes wi t h 
associ at ed di st ances,  and pr ovi de a pl ot  of  r esi st ance vs.  di st ance.

3. 20. 2   Fol l ow- Up Ver i f i cat i on

Upon compl et i on of  accept ance checks and t est s,  show by demonst r at i on i n 
ser vi ce t hat  c i r cui t s and devi ces ar e i n good oper at i ng condi t i on and 
pr oper l y per f or mi ng t he i nt ended f unct i on.   As an except i on t o 
r equi r ement s st at ed el sewher e i n t he cont r act ,  t he Cont r act i ng Of f i cer  
must  be gi ven 5 wor ki ng days advance not i ce of  t he dat es and t i mes of  
checki ng and t est i ng.

. . . .     - -  End of  Sect i on - -

SECTI ON 33 71 02  Page 35



This page was intentionally left blank for duplex printing.



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

SECTI ON 33 82 00

TELECOMMUNI CATI ONS OUTSI DE PLANT ( OSP)
04/ 06

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o i n t he t ext  by t he 
basi c desi gnat i on onl y.  Cont r act or  may subst i t ut e compat i bl e Japan
I ndust r i al  St andar d ( JI S)  or  Japan Wi r e I ndust r y Associ at i on St andar d 
( JCS)  st andar ds f or  non- Japanese st andar ds,  as appr oved by t he Cont r act i ng 
Of f i cer ' s r epr esent at i ve.

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENGI NEERS ( I EEE)

I EEE C2 ( 2023)  Nat i onal  El ect r i cal  Saf et y Code

JAPANESE STANDARDS ASSOCI ATI ON ( JSA)

JI S C 0365 ( 2007)  Pr ot ect i on Agai nst  El ect r i c Shock -  
Common Aspect s f or  I nst al l at i on and 
Equi pment

JI S C 2336 ( 2012)  Pr essur e- sensi t i ve pol yvi nyl  
chl or i de t apes f or  el ect r i cal  pur poses

JI S C 2338 ( 2012)  Pol yest er  adhesi ve t ape f or  
el ect r i cal  i nsul at i on

JI S C 3101 ( 1994;  R 2021)  Har d- dr awn copper  wi r es f or  
el ect r i cal  pur poses

JI S C 3105 ( 1994;  R 2021)  Har d- dr awn copper  st r anded 
conduct or s

JI S C 3307 ( 2000)  600 V Pol yvi nyl  chl or i de i nsul at ed 
wi r es

JI S C 3401 ( 2002;  R 2022)  Cont r ol  Cabl es

JI S C 6188 ( 1999)  Test  met hods of  measur i ng opt i cal  
at t enuat or s

JI S C 6189 ( 2004)  Test  met hods of  opt i cal  r et ur n l oss 
met er s

JI S C 6823 ( 2010)  Measur i ng met hods f or  at t enuat i on 
of  opt i cal  f i ber s

JI S C 6824 ( 2009)  Test  met hods f or  bandwi dt h of  
mul t i mode opt i cal  f i ber s

JI S C 6835 ( 2017)  Si l i ca gl ass s i ngl e- mode opt i cal  
f i ber s
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JI S C 6837 ( 2015)  Al l  Pl ast i c Mul t i mode Opt i cal  Fi ber s

JI S C 6850 ( 2006)   Gener al  r ul es of  opt i cal  f i ber  
cabl es

JI S C 6870- 3 ( 2006)  Out door  opt i cal  f i ber  cabl es- Par t  
3:  Sect i onal  speci f i cat i on

JI S C 6870- 3- 10 ( 2011)  Opt i cal  f i ber  cabl es- Par t  3- 10:  
Out door  cabl es- Fami l y speci f i cat i on f or  
duct ,  di r ect l y bur i ed and l ashed aer i al  
opt i cal  t el ecommuni cat i ons cabl es

JI S C 60364- 5- 54 ( 2006;  R 2015)  Bui l di ng El ect r i cal  
Equi pment - Par t  5- 54:  Sel ect i on Of  
El ect r i cal  Equi pment  and 
Cont r uct i on- Gr oundi ng Equi pment ,  
Pr ot ect i ve Conduct or  and Pr ot ect i ve 
Bondi ng Conduct or

JI S X 5150 ( R2016)  I nf or mat i on Technol ogy- Gener i c 
Cabl i ng f or  Cust omer  Pr emi ses

JI S X 5151 ( 2018)  I nf or mat i on t echnol ogy - -  
I mpl ement at i on and oper at i on of  cust omer  
pr emi ses cabl i ng - -  Par t  3:  Test i ng of  
opt i cal  f i br e cabl i ng

THE JAPANESE ELECTRI C WI RE & CABLE MAKERS'  ASSOCI ATI ON ( JCMA)

JCS 5503 ( 2011)  Fl ame r et ar dant  pol yol ef i n sheat h 
LAN t wi st ed pai r  cabl e

JCS 5507 ( 2010)  LAN Twi st ed Pai r  Cabl e

1. 2   RELATED REQUI REMENTS

[ Sect i on 27 10 00,  BUI LDI NG TELECOMMUNI CATI ONS CABLI NG SYSTEM,  ] [ Sect i on 
33 71 01,  OVERHEAD TRANSMI SSI ON AND DI STRI BUTI ON,  and[ Sect i on 33 71 02,  
UNDERGROUND ELECTRI CAL DI STRI BUTI ON]  appl y t o t hi s sect i on wi t h addi t i ons 
and modi f i cat i ons speci f i ed her ei n.

] 1. 3   DEFI NI TI ONS

Unl ess ot her wi se speci f i ed or  i ndi cat ed,  el ect r i cal  and el ect r oni cs t er ms 
used i n t hi s speci f i cat i on shal l  be as def i ned i n JI S X 5150,  JCS 5507,  
JI S C 6850 and her ei n.

1. 3. 1   Campus Di st r i but or  ( CD)

A di st r i but or  f r om whi ch t he campus backbone cabl i ng emanat es.  
( I nt er nat i onal  expr essi on f or  mai n cr oss- connect  -  ( MC) . )

1. 3. 2   Ent r ance Faci l i t y  ( EF)  ( Tel ecommuni cat i ons)

An ent r ance t o t he bui l di ng f or  bot h pr i vat e and publ i c net wor k ser vi ce 
cabl es ( i ncl udi ng ant ennae)  i ncl udi ng t he ent r ance poi nt  at  t he bui l di ng 
wal l  and cont i nui ng t o t he ent r ance r oom or  space.
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1. 3. 3   Ent r ance Room ( ER)  ( Tel ecommuni cat i ons)

A cent r al i zed space f or  t el ecommuni cat i ons equi pment  t hat  ser ves t he 
occupant s of  a bui l di ng.   Equi pment  housed t her ei n i s consi der ed di st i nct  
f r om a t el ecommuni cat i ons r oom because of  t he nat ur e of  i t s  compl exi t y.

1. 3. 4   Bui l di ng Di st r i but or  ( BD)

A di st r i but or  i n whi ch t he bui l di ng backbone cabl es t er mi nat e and at  whi ch 
connect i ons t o t he campus backbone cabl es may be made.   ( I nt er nat i onal  
expr essi on f or  i nt er medi at e cr oss- connect  -  ( I C) . )

1. 3. 5   Pat hway

A physi cal  i nf r ast r uct ur e ut i l i zed f or  t he pl acement  and r out i ng of  
t el ecommuni cat i ons cabl e.

1. 4   SYSTEM DESCRI PTI ON

The t el ecommuni cat i ons out si de pl ant  consi st s of  cabl e,  condui t ,  manhol es,  
pol es,  et c.  r equi r ed t o pr ovi de si gnal  pat hs f r om t he cl osest  poi nt  of  
pr esence t o t he new f aci l i t y ,  i ncl udi ng f r ee st andi ng f r ames or  
backboar ds,  i nt er connect i ng har dwar e,  t er mi nat i ng cabl es,  l i ght ni ng and 
sur ge pr ot ect i on modul es at  t he ent r ance f aci l i t y .   The wor k consi st s of  
pr ovi di ng,  t est i ng and maki ng oper at i onal  cabl i ng,  i nt er connect i ng 
har dwar e and l i ght ni ng and sur ge pr ot ect i on necessar y t o f or m a compl et e 
out si de pl ant  t el ecommuni cat i ons syst em f or  cont i nuous use. [   The 
t el ecommuni cat i ons cont r act or  must  coor di nat e wi t h t he NMCI  cont r act or  
concer ni ng l ayout  and conf i gur at i on of  t he EF t el ecommuni cat i ons and OSP.   
The t el ecommuni cat i ons cont r act or  may be r equi r ed t o coor di nat e wor k 
ef f or t  f or  access t o t he EF t el ecommuni cat i ons and OSP wi t h t he NMCI  
cont r act or . ]

1. 5   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e [ f or  i nf or mat i on onl y. ] [ f or  
Cont r act or  Qual i t y Cont r ol  appr oval . ]   When used,  a desi gnat i on f ol l owi ng 
t he " G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  
f or  t he Gover nment .   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Tel ecommuni cat i ons Out si de Pl ant ;  G[ ,  [ _____] ]

Tel ecommuni cat i ons Ent r ance Faci l i t y  Dr awi ngs;  G[ ,  [ _____] ]

I n addi t i on t o Sect i on 01 33 00 SUBMI TTAL PROCEDURES,  pr ovi de shop 
dr awi ngs i n accor dance wi t h par agr aph SHOP DRAWI NGS.

SD- 03 Pr oduct  Dat a

Wi r e and cabl e;  G[ ,  [ _____] ]

Cabl e spl i ces,  and connect or s;  G[ ,  [ _____] ]
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Cl osur es;  G[ ,  [ _____] ]

Bui l di ng pr ot ect or  assembl i es;  G[ ,  [ _____] ]

Pr ot ect or  modul es;  G[ ,  [ _____] ]

Cr oss- connect  t er mi nal  cabi net s;  G[ ,  [ _____] ]
 

SD- 06 Test  Repor t s

Pr e- i nst al l at i on t est s;  

Accept ance t est s;  

SD- 10 Oper at i on and Mai nt enance Dat a

Tel ecommuni cat i ons Out si de pl ant  ( OSP) ,  Dat a Package 5;

Commer ci al  of f - t he- shel f  manual s shal l  be pr ovi ded f or  oper at i on,  
i nst al l at i on,  conf i gur at i on,  and mai nt enance of  pr oduct s pr ovi ded 
as a par t  of  t he t el ecommuni cat i ons out si de pl ant  ( OSP) .   Submi t  
oper at i ons and mai nt enance dat a i n accor dance wi t h Sect i on 01 78 23,  
OPERATI ON AND MAI NTENANCE DATA and as speci f i ed her ei n not  l at er  
t han[  2] [ _____]  mont hs pr i or  t o t he dat e of  benef i c i al  occupancy.   
I n addi t i on t o r equi r ement s of  Dat a package 5,  i ncl ude t he 
r equi r ement s of  par agr aphs TELECOMMUNI CATI ONS OUTSI DE PLANT SHOP 
DRAWI NGS and TELECOMMUNI CATI ONS ENTRANCE FACI LI TY DRAWI NGS.

SD- 11 Cl oseout  Submi t t al s

Recor d Document at i on;  

I n addi t i on t o ot her  r equi r ement s,  pr ovi de i n accor dance wi t h 
par agr aph RECORD DOCUMENTATI ON.

1. 6   QUALI TY ASSURANCE

1. 6. 1   Shop Dr awi ngs

I ncl ude wi r i ng di agr ams and i nst al l at i on det ai l s of  equi pment  i ndi cat i ng 
pr oposed l ocat i on,  l ayout  and ar r angement ,  cont r ol  panel s,  accessor i es,  
pi pi ng,  duct wor k,  and ot her  i t ems t hat  must  be shown t o ensur e a 
coor di nat ed i nst al l at i on.   Wi r i ng di agr ams shal l  i dent i f y c i r cui t  
t er mi nal s and i ndi cat e t he i nt er nal  wi r i ng f or  each i t em of  equi pment  and 
t he i nt er connect i on bet ween each i t em of  equi pment .   Dr awi ngs shal l  
i ndi cat e adequat e c l ear ance f or  oper at i on,  mai nt enance,  and r epl acement  of  
oper at i ng equi pment  devi ces.   Submi t t al s shal l  i ncl ude t he namepl at e dat a,  
s i ze,  and capaci t y.   Submi t t al s shal l  al so i ncl ude appl i cabl e f eder al ,  
mi l i t ar y,  i ndust r y,  and t echni cal  soci et y publ i cat i on r ef er ences.

1. 6. 1. 1   Tel ecommuni cat i ons Out si de Pl ant  Shop Dr awi ngs

Pr ovi de Out si de Pl ant  Desi gn i n accor dance wi t h JI S C 6870- 3 and 
JI S C 6870- 3- 10  f or  aer i al  syst em desi gn,  and  f or  under gr ound syst em 
desi gn.   Pr ovi de T0 shop dr awi ngs t hat  show t he physi cal  and l ogi cal  
connect i ons f r om t he per spect i ve of  an ent i r e campus,  such as act ual  
bui l di ng l ocat i ons,  ext er i or  pat hways and campus backbone cabl i ng on pl an 
vi ew dr awi ngs,  maj or  syst em nodes,  and r el at ed connect i ons on t he l ogi cal  
syst em dr awi ngs.   Dr awi ngs shal l  i ncl ude wi r i ng and schemat i c di agr ams f or  
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f i ber  opt i c and copper  cabl i ng and spl i ces,  copper  conduct or  gauge and 
pai r  count ,  f i ber  pai r  count  and t ype,  pat hway duct  and i nner duct  
ar r angement ,  associ at ed const r uct i on mat er i al s,  and any det ai l s r equi r ed 
t o demonst r at e t hat  cabl e syst em has been coor di nat ed  and wi l l  pr oper l y 
suppor t  t he swi t chi ng and t r ansmi ssi on syst em i dent i f i ed i n speci f i cat i on 
and dr awi ngs. [   Pr ovi de Regi st er ed Communi cat i ons Di st r i but i on Desi gner  
( RCDD)  appr oved dr awi ngs of  t he t el ecommuni cat i ons out si de pl ant . ] [   
Updat e exi st i ng t el ecommuni cat i on Out si de Pl ant  T0 dr awi ngs t o i ncl ude 
i nf or mat i on modi f i ed,  del et ed or  added as a r esul t  of  t hi s i nst al l at i on. ]   
The t el ecommuni cat i ons out si de pl ant  ( OSP)  shop dr awi ngs shal l  be i ncl uded 
i n t he oper at i on and mai nt enance manual s.

1. 6. 1. 2   Tel ecommuni cat i ons Ent r ance Faci l i t y  Dr awi ngs

[ Pr ovi de T3 dr awi ngs f or  EF Tel ecommuni cat i ons  t hat  i ncl ude 
t el ecommuni cat i ons ent r ance f aci l i t y  pl an vi ews,  pat hway l ayout  ( cabl e 
t r ay,  r acks,  l adder - r acks,  et c. ) ,  mechani cal / el ect r i cal  l ayout ,  and[  
cabi net ] [ ,  r ack] [ ,  backboar d] [  and]  wal l  el evat i ons.   Dr awi ngs shal l  show 
l ayout  of  appl i cabl e equi pment  i ncl udi ng i ncomi ng cabl e st ub or  connect or  
bl ocks,  bui l di ng pr ot ect or  assembl y,  out goi ng cabl e connect or  bl ocks,  
pat ch panel s and equi pment  spaces and cabi net / r acks.   Dr awi ngs shal l  
i ncl ude a compl et e l i s t  of  equi pment  and mat er i al ,  equi pment  r ack det ai l s,  
pr oposed l ayout  and anchor age of  equi pment  and appur t enances,  and 
equi pment  r el at i onshi p t o ot her  par t s of  t he wor k i ncl udi ng cl ear ance f or  
mai nt enance and oper at i on.   Dr awi ngs may al so be an enl ar gement  of  a 
congest ed ar ea of  T1 or  T2 dr awi ngs. ] [ Pr ovi de T3 dr awi ngs f or  EF 
Tel ecommuni cat i ons as speci f i ed i n t he par agr aph TELECOMMUNI CATI ONS SPACE 
DRAWI NGS of  Sect i on 27 10 00 BUI LDI NG TELECOMMUNI CATI ONS CABLI NG 
SYSTEMS. ]   The t el ecommuni cat i ons ent r ance f aci l i t y  shop dr awi ngs shal l  be 
i ncl uded i n t he oper at i on and mai nt enance manual s.

1. 6. 2   Tel ecommuni cat i ons Qual i f i cat i ons

Wor k under  t hi s sect i on shal l  be per f or med by and t he equi pment  shal l  be 
pr ovi ded by t he appr oved t el ecommuni cat i ons cont r act or  and key per sonnel .   
Qual i f i cat i ons shal l  be pr ovi ded f or :   t he t el ecommuni cat i ons syst em 
cont r act or ,  t he t el ecommuni cat i ons syst em i nst al l er ,  t he super vi sor  ( i f  
di f f er ent  f r om t he i nst al l er ) ,  and t he cabl e spl i c i ng and t er mi nat i ng 
per sonnel .   A mi ni mum of  30 days pr i or  t o i nst al l at i on,  submi t  
document at i on of  t he exper i ence of  t he t el ecommuni cat i ons cont r act or  and 
of  t he key per sonnel .

1. 6. 3   Out si de Pl ant  Test  Pl an

Pr epar e and pr ovi de a compl et e and det ai l ed t est  pl an f or  f i el d t est s of  
t he out si de pl ant  i ncl udi ng a compl et e l i s t  of  t est  equi pment  f or  t he[  
copper  conduct or ] [  and] [  opt i cal  f i ber ]  cabl es,  component s,  and 
accessor i es f or  appr oval  by t he Cont r act i ng Of f i cer .   I ncl ude a cut - over  
pl an wi t h pr ocedur es and schedul es f or  r el ocat i on of  f aci l i t y  st at i on 
number s wi t hout  i nt er r upt i ng ser vi ce t o any act i ve l ocat i on.   Submi t  t he 
pl an at  l east [  30] [ _____]  days pr i or  t o t est s f or  Cont r act i ng Of f i cer  
appr oval .   Pr ovi de out si de pl ant  t est i ng and per f or mance measur ement  
cr i t er i a i n accor dance wi t h JI S X 5150 and JI S X 5151.   I ncl ude pr ocedur es 
f or  cer t i f i cat i on,  val i dat i on,  and t est i ng t hat  i ncl udes f i ber  opt i c l i nk 
per f or mance cr i t er i a.

1. 6. 4   St andar d Pr oduct s

Pr ovi de mat er i al s and equi pment  t hat  ar e st andar d pr oduct s of  
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manuf act ur er s r egul ar l y engaged i n t he pr oduct i on of  such pr oduct s whi ch 
ar e of  equal  mat er i al ,  desi gn and wor kmanshi p and shal l  be t he 
manuf act ur er ' s l at est  st andar d desi gn t hat  has been i n sat i sf act or y 
commer ci al  or  i ndust r i al  use f or  at  l east [  2] [  1]  year [ s]  pr i or  t o bi d 
openi ng.   The[  2] [  1] - year  per i od shal l  i ncl ude appl i cat i ons of  equi pment  
and mat er i al s under  s i mi l ar  c i r cumst ances and of  s i mi l ar  s i ze.   The 
pr oduct  shal l  have been on sal e on t he commer ci al  mar ket  t hr ough 
adver t i sement s,  manuf act ur er s '  cat al ogs,  or  br ochur es dur i ng t he[  2] [  
1] - year  per i od.   Pr oduct s suppl i ed shal l  be speci f i cal l y desi gned and 
manuf act ur ed f or  use wi t h out si de pl ant  t el ecommuni cat i ons syst ems.   Wher e 
t wo or  mor e i t ems of  t he same cl ass of  equi pment  ar e r equi r ed,  t hese i t ems 
shal l  be pr oduct s of  a s i ngl e manuf act ur er ;  however ,  t he component  par t s 
of  t he i t em need not  be t he pr oduct s of  t he same manuf act ur er  unl ess 
st at ed i n t hi s sect i on.

1. 6. 4. 1   Al t er nat i ve Qual i f i cat i ons

Pr oduct s havi ng l ess t han a[  2] [  1] - year  f i el d ser vi ce r ecor d wi l l  be 
accept abl e i f  a cer t i f i ed r ecor d of  sat i sf act or y f i el d oper at i on f or  not  
l ess t han[  6000] [  3000]  hour s,  excl usi ve of  t he manuf act ur er s '  f act or y or  
l abor at or y t est s,  i s  pr ovi ded.

1. 6. 4. 2   Mat er i al  and Equi pment  Manuf act ur i ng Dat e

Pr oduct s manuf act ur ed mor e t han 3 year s pr i or  t o dat e of  del i ver y t o s i t e 
shal l  not  be used,  unl ess speci f i ed ot her wi se.

1. 6. 5   Regul at or y Requi r ement s

I n each of  t he publ i cat i ons r ef er r ed t o her ei n,  consi der  t he advi sor y 
pr ovi s i ons t o be mandat or y,  as t hough t he wor d,  " shal l "  had been 
subst i t ut ed f or  " shoul d"  wher ever  i t  appear s.   I nt er pr et  r ef er ences i n 
t hese publ i cat i ons t o t he " aut hor i t y havi ng j ur i sdi ct i on, "  or  wor ds of  
s i mi l ar  meani ng,  t o mean t he Cont r act i ng Of f i cer .   Equi pment ,  mat er i al s,  
i nst al l at i on,  and wor kmanshi p shal l  be i n accor dance wi t h t he mandat or y 
and advi sor y pr ovi s i ons of  appl i cabl e codes and st andar ds unl ess mor e 
st r i ngent  r equi r ement s ar e speci f i ed or  i ndi cat ed.

1. 6. 5. 1   I ndependent  Test i ng Or gani zat i on Cer t i f i cat e

I n l i eu of  t he l abel  or  l i s t i ng,  submi t  a cer t i f i cat e f r om an i ndependent  
t est i ng or gani zat i on,  compet ent  t o per f or m t est i ng,  and appr oved by t he 
Cont r act i ng Of f i cer .   The cer t i f i cat e shal l  st at e t hat  t he i t em has been 
t est ed i n accor dance wi t h t he speci f i ed or gani zat i on' s t est  met hods and 
t hat  t he i t em compl i es wi t h t he speci f i ed or gani zat i on' s r ef er ence 
st andar d.

1. 7   DELI VERY,  STORAGE,  AND HANDLI NG

Shi p cabl e on r eel s i n [ 152] [ 305] [ _____]  met er   l engt h wi t h a mi ni mum 
over age of  10 per cent .   Radi us of  t he r eel  dr um shal l  not  be smal l er  t han 
t he mi ni mum bend r adi us of  t he cabl e.   Wi nd cabl e on t he r eel  so t hat  
unwi ndi ng can be done wi t hout  k i nki ng t he cabl e.   Two met er s of  cabl e at  
bot h ends of  t he cabl e shal l  be accessi bl e f or  t est i ng.   At t ach per manent  
l abel  on each r eel  showi ng l engt h,  cabl e i dent i f i cat i on number ,  cabl e 
s i ze,  cabl e t ype,  and dat e of  manuf act ur e.   Pr ovi de wat er  r esi st ant  l abel  
and t he i ndel i bl e wr i t i ng on t he l abel s.   Appl y end seal s t o each end of  
t he cabl es t o pr event  moi st ur e f r om ent er i ng t he cabl e.   Reel s wi t h cabl e 
shal l  be sui t abl e f or  out s i de st or age condi t i ons when t emper at ur e r anges 
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f r om mi nus 40 degr ees C t o pl us 65 degr ees C,  wi t h r el at i ve humi di t y f r om 
0 t o 100 per cent .   Equi pment ,  ot her  t han cabl e,  del i ver ed and pl aced i n 
st or age shal l  be st or ed wi t h pr ot ect i on f r om weat her ,  humi di t y and 
t emper at ur e var i at i on,  di r t  and dust ,  or  ot her  cont ami nant s i n accor dance 
wi t h manuf act ur er ' s r equi r ement s.

1. 8   MAI NTENANCE

1. 8. 1   Recor d Document at i on

Pr ovi de t he act i v i t y r esponsi bl e f or  t el ecommuni cat i ons syst em mai nt enance 
and admi ni st r at i on a s i ngl e compl et e and accur at e set  of  r ecor d 
document at i on f or  t he ent i r e t el ecommuni cat i ons syst em wi t h r espect  t o 
t hi s pr oj ect .

[ Pr ovi de T5 dr awi ngs i ncl udi ng document at i on on cabl es and t er mi nat i on 
har dwar e.   T5 dr awi ngs shal l  i ncl ude schedul es t o show i nf or mat i on f or  
cut - over s and cabl e pl ant  management ,  pat ch panel  l ayout s,  cr oss- connect  
i nf or mat i on and connect i ng t er mi nal  l ayout  as a mi ni mum.   T5 dr awi ngs 
shal l  be pr ovi ded[  i n har d copy f or mat ] [  on el ect r oni c medi a usi ng Wi ndows 
based comput er  cabl e management  sof t war e. ] [   A l i censed copy of  t he cabl e 
management  sof t war e i ncl udi ng document at i on,  shal l  be pr ovi ded. ] [   Updat e 
exi st i ng r ecor d document at i on t o r ef l ect  campus di st r i but i on T0 dr awi ngs 
and T3 dr awi ng schedul e i nf or mat i on modi f i ed,  del et ed or  added as a r esul t  
of  t hi s i nst al l at i on. ]   Pr ovi de t he f ol l owi ng T5 dr awi ng document at i on as 
a mi ni mum:

a.   Cabl es -  A r ecor d of  i nst al l ed cabl e shal l  be pr ovi ded.   The cabl e 
r ecor ds shal l  [ i ncl ude onl y t he r equi r ed dat a f i el ds] [ i ncl ude t he 
r equi r ed dat a f i el ds f or  each cabl e and compl et e end- t o- end ci r cui t  
r epor t  f or  each compl et e c i r cui t  f r om t he assi gned out l et  t o t he ent r y 
f aci l i t y  ] .   I ncl ude manuf act ur e dat e of  cabl e wi t h submi t t al .

b.   Ter mi nat i on Har dwar e -  Pr ovi de a r ecor d of  i nst al l ed pat ch panel s,  
cr oss- connect  poi nt s,  campus di st r i but or  and t er mi nat i ng bl ock 
ar r angement s and t ype.   Document at i on shal l  i ncl ude [ onl y ] t he 
r equi r ed dat a f i el ds[  as a mi ni mum] .

] [ Pr ovi de r ecor d document at i on as speci f i ed i n Sect i on 27 10 00 BUI LDI NG 
TELECOMMUNI CATI ONS CABLI NG SYSTEM.

] 1. 9   WARRANTY

The equi pment  i t ems shal l  be suppor t ed by ser vi ce or gani zat i ons whi ch ar e 
r easonabl y conveni ent  t o t he equi pment  i nst al l at i on i n or der  t o r ender  
sat i sf act or y ser vi ce t o t he equi pment  on a r egul ar  and emer gency basi s 
dur i ng t he war r ant y per i od of  t he cont r act .

PART 2   PRODUCTS

2. 1   MATERI ALS AND EQUI PMENT

Pr oduct s suppl i ed shal l  be speci f i cal l y desi gned and manuf act ur ed f or  use 
wi t h out si de pl ant  t el ecommuni cat i ons syst ems.

SECTI ON 33 82 00  Page 7



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

2. 2   TELECOMMUNI CATI ONS ENTRANCE FACI LI TY

2. 2. 1   Bui l di ng Pr ot ect or  Assembl i es

Pr ovi de sel f - cont ai ned[  5 pi n] [  scr ew t ype]  uni t  suppl i ed wi t h a f i el d 
cabl e st ub f act or y connect ed t o pr ot ect or  socket  bl ocks t o t er mi nat e and 
accept  pr ot ect or  modul es f or  [ _____]  pai r s of  out s i de cabl e.   Bui l di ng 
pr ot ect or  assembl y shal l  have i nt er connect i ng har dwar e f or  connect i on t o 
i nt er i or  cabl i ng at  f ul l  capaci t y.   Pr ovi de manuf act ur er s i nst r uct i ons f or  
bui l di ng pr ot ect or  assembl y i nst al l at i on.   Pr ovi de copper  cabl e 
i nt er connect i ng har dwar e as speci f i ed i n Sect i on 27 10 00 BUI LDI NG 
TELECOMMUNI CATI ONS CABLI NG SYSTEM.

2. 2. 2   Pr ot ect or  Modul es

Pr ovi de [  t hr ee] [  t wo] - el ect r ode gas t ube or  sol i d st at e t ype[  5 pi n] [  
scr ew t ype]  r at ed f or  t he appl i cat i on.   Pr ovi de gas t ube pr ot ect i on 
modul es [  heavy dut y,  A>10kA,  B>400,  C>65A] [  maxi mum dut y,  A>20kA,  B>1000,  
C>200A]  wher e A i s t he maxi mum si ngl e i mpul se di schar ge cur r ent ,  B i s t he 
i mpul se l i f e and C i s t he AC di schar ge cur r ent .   The gas modul es shal l  
shunt  hi gh vol t age t o gr ound,  f ai l  shor t ,  and be equi pped wi t h an ext er nal  
spar k gap and heat  coi l s.   Pr ovi de t he number  of  sur ge pr ot ect i on modul es 
equal  t o t he number  of  pai r s of  ext er i or  cabl e of  t he bui l di ng pr ot ect or  
assembl y.

2. 2. 3   Fi ber  Opt i c Ter mi nat i ons

Pr ovi de f i ber  opt i c cabl e t er mi nat i ons as speci f i ed i n 27 10 00 BUI LDI NG 
TELECOMMUNI CATI ONS CABLI NG SYSTEM.

2. 3   CLOSURES

2. 3. 1   Copper  Conduct or  Cl osur es

2. 3. 1. 1   Aer i al  Cabl e Cl osur es

Pr ovi de cabl e c l osur e assembl y consi st i ng of  a f r ame wi t h c l amps,  a 
l i f t - of f  pol yet hyl ene cover ,  cabl e nozzl es,  and dr op wi r e r i ngs.   Cl osur e 
shal l  be sui t abl e f or  use on Fi gur e 8 cabl es.   Cl osur es shal l  be f r ee 
br eat hi ng and sui t abl e f or  housi ng[  st r ai ght - t hr ough t ype] [  br anch t ype] [  
of  t he t ype i ndi cat ed]  spl i ces of  non- pr essur i zed communi cat i ons cabl es 
and shal l  be s i zed as i ndi cat ed.   The cl osur e shal l  be const r uct ed wi t h 
ul t r avi ol et  r esi st ant  PVC.

2. 3. 1. 2   Under gr ound Cabl e Cl osur es

a.   Abovegr ound:   Pr ovi de abovegr ound cl osur es const r uct ed of [  not  l ess 
t han 14 gauge st eel ] [  ul t r avi ol et  r esi st ant  PVC]  and accept abl e f or [  
pol e] [  st ake]  mount i ng.   Cl osur es shal l  be s i zed and cont ai n a mar ker  
as i ndi cat ed.   Cover s shal l   be secur ed t o pr event  unaut hor i zed ent r y.

  
b.   Di r ect  bur i al :   Pr ovi de bur i ed c l osur e sui t abl e f or  encl osi ng a 

st r ai ght ,  but t ,  and br anch spl i ce i n a cont ai ner  i nt o whi ch can be 
pour ed an encapsul at i ng compound.   Cl osur e shal l  have adequat e 
st r engt h t o pr ot ect  t he spl i ce and mai nt ai n cabl e shi el d el ect r i cal  
cont i nui t y i n t he bur i ed envi r onment .   Encapsul at i ng compound shal l  be 
r eent er abl e and shal l  not  al t er  t he chemi cal  st abi l i t y  of  t he 
c l osur e.   Pr ovi de f i l l ed spl i ce cases.
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c.   I n vaul t  or  manhol e:   Pr ovi de under gr ound cl osur e sui t abl e t o house a 
st r ai ght ,  but t ,  and br anch spl i ce i n a pr ot ect i ve housi ng i nt o whi ch 
can be pour ed an encapsul at i ng compound.   Cl osur e shal l  be of  sui t abl e 
t her mopl ast i c,  t her moset ,  or  st ai nl ess st eel  mat er i al  suppl y i ng 
st r uct ur al  st r engt h necessar y t o pass t he mechani cal  and el ect r i cal  
r equi r ement s i n a vaul t  or  manhol e envi r onment .   Encapsul at i ng 
compound shal l  be r eent er abl e and shal l  not  al t er  t he chemi cal  
st abi l i t y  of  t he c l osur e.   Pr ovi de f i l l ed spl i ce cases.

2. 3. 2   Fi ber  Opt i c Cl osur es

 2. 3. 2. 1   Aer i al

Pr ovi de aer i al  c l osur e t hat  i s f r ee br eat hi ng and sui t abl e f or  housi ng 
spl i ce or gani zer  of  non - pr essur i zed cabl es.   Cl osur e shal l  be const r uct ed 
f r om heavy PVC wi t h ul t r avi ol et  r esi st ance.

2. 3. 2. 2   Di r ect  Bur i al

Pr ovi de bur i ed c l osur e sui t abl e t o house spl i ce or gani zer  i n pr ot ect i ve 
housi ng i nt o whi ch can be pour ed an encapsul at i ng compound.   Cl osur e shal l  
have adequat e st r engt h t o pr ot ect  t he spl i ce and mai nt ai n cabl e shi el d 
el ect r i cal  cont i nui t y,  when met al l i c ,  i n bur i ed envi r onment .   
Encapsul at i ng compound shal l  be r eent er abl e and shal l  not  al t er  chemi cal  
st abi l i t y  of  t he c l osur e.

2. 3. 2. 3   I n Vaul t  or  Manhol e

Pr ovi de under gr ound cl osur e sui t abl e t o house spl i ce or gani zer  i n a 
pr ot ect i ve housi ng i nt o whi ch can be pour ed an encapsul at i ng compound.   
Cl osur e shal l  be of  t her mopl ast i c,  t her moset ,  or  st ai nl ess st eel  mat er i al  
suppl y i ng st r uct ur al  st r engt h necessar y t o pass t he mechani cal  and 
el ect r i cal  r equi r ement s i n a vaul t  or  manhol e envi r onment .   Encapsul at i ng 
compound shal l  be r eent er abl e and shal l  not  al t er  t he chemi cal  st abi l i t y  
of  t he c l osur e.

2. 4   PAD MOUNTED CROSS- CONNECT TERMI NAL CABI NETS

Pr ovi de i n accor dance wi t h t he f ol l owi ng:

a.   Const r uct ed of  14 gauge st eel  or  [ _____] .

b.   Equi pped wi t h a doubl e set  of  hi nged door s wi t h c l osed- cel l  f oam 
weat her st r i ppi ng.   Door s shal l  be l ocked and cont ai n a mar ker  as 
i ndi cat ed.

c.   Equi pped wi t h spool  spi ndl e br acket ,  mount i ng f r ames,  bi ndi ng post  
l og, [  and]  j umper i ng i nst r uct i on l abel [ ,  and l oad coi l  mount i ng 
pr ovi s i ons] .

d.   Compl et e wi t h cr oss connect  modul es t o t er mi nat e number  of  pai r s as 
i ndi cat ed.

e.   Si zed as i ndi cat ed.
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2. 5   CABLE SPLI CES,  AND CONNECTORS

2. 5. 1   Copper  Cabl e Spl i ces

Pr ovi de[  mul t i pai r , [  f ol dback] [  i n- l i ne] ] [  s i ngl e pai r , [  i n- l i ne] [  but t ] [  
box t ap] ]  spl i ces of  a moi st ur e r esi st ant , [  t wo] [  t hr ee] [ _____] - wi r e [  
i nsul at i on di spl acement ]  connect or  hel d r i gi dl y i n pl ace t o assur e maxi mum 
cont i nui t y.   Cabl es gr eat er  t han 25 pai r s shal l  be spl i ced usi ng mul t i pai r  
spl i c i ng connect or s,  whi ch accommodat e 25 pai r s of  conduct or s at  a t i me.   
Pr ovi de cor r ect  connect or  s i ze t o accommodat e t he cabl e gauge of  t he 
suppl i ed cabl e.

[ 2. 5. 2   Copper  Cabl e Spl i ce Connect or

Pr ovi de spl i ce connect or s wi t h a pol ycar bonat e body and cap and a 
t i n- pl at ed br ass cont act  el ement .   Connect or  shal l  accommodat e 0. 65 t o 0. 4 
mm sol i d wi r e wi t h a maxi mum i nsul at i on di amet er  of  1. 65 mm.   Fi l l  
connect or  wi t h seal ant  gr ease t o make a moi st ur e r esi st ant  connect i on.

] [ 2. 5. 3   Fi ber  Opt i c Cabl e Spl i ces

Pr ovi de f i ber  opt i c cabl e spl i ces and spl i c i ng mat er i al s f or [  f usi on] [  
mechani cal ]  met hods at  l ocat i ons shown on t he const r uct i on dr awi ngs.   The 
spl i ce i nser t i on l oss shal l  be 0. 3 dB maxi mum when measur ed i n accor dance 
wi t h JI S C 6823 usi ng an Opt i cal  Ti me Domai n Ref l ect omet er  ( OTDR) .   
Spl i ces shal l  be desi gned f or  a r et ur n l oss of  40. 0 db max f or  s i ngl e mode 
f i ber  when t est ed i n accor dance wi t h JI S C 6189.   Physi cal l y pr ot ect  each 
f i ber  opt i c spl i ce by a spl i ce k i t  speci al l y desi gned f or  t he spl i ce.

] [ 2. 5. 4   Fi ber  Opt i c Spl i ce Or gani zer

Pr ovi de spl i ce or gani zer  sui t abl e f or  housi ng f i ber  opt i c spl i ces i n a 
neat  and or der l y f ashi on.   Spl i ce or gani zer  shal l  al l ow f or  a mi ni mum of  1 
m of  f i ber  f or  each f i ber  wi t hi n t he cabl e t o be neat l y st or ed wi t hout  
k i nks or  t wi st s.   Spl i ce or gani zer  shal l  accommodat e i ndi v i dual  st r ai n 
r el i ef  f or  each spl i ce and al l ow f or  f ut ur e mai nt enance or  modi f i cat i on,  
wi t hout  damage t o t he cabl e or  spl i ces.   Pr ovi de spl i ce or gani zer  
har dwar e,  such as spl i ce t r ays,  pr ot ect i ve gl ass shel ves,  and shi el d bond 
connect or s i n a spl i ce or gani zer  k i t .

] 2. 5. 5   Shi el d Connect or s

Pr ovi de connect or s wi t h a st abl e,  l ow- i mpedance el ect r i cal  connect i on 
bet ween t he cabl e shi el d and t he bondi ng conduct or .

2. 6   CONDUI T

Pr ovi de condui t  as speci f i ed i n Sect i on 33 71 02 UNDERGROUND ELECTRI CAL 
DI STRI BUTI ON.

 
2. 7   PLASTI C I NSULATI NG TAPE

JI S C 2336 or  JI S C 2338.

2. 8   WI RE AND CABLE

2. 8. 1   Copper  Conduct or  Cabl e

Sol i d copper  conduct or s,  cover ed wi t h an ext r uded sol i d i nsul at i ng 
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compound.   I nsul at ed conduct or s shal l  be t wi st ed i nt o pai r s whi ch ar e t hen 
st r anded or  osci l l at ed t o f or m a cyl i ndr i cal  cor e.   For  speci al  hi gh 
f r equency appl i cat i ons,  t he cabl e cor e shal l  be separ at ed i nt o 
compar t ment s.   Cabl e shal l  be compl et ed by t he appl i cat i on of  a sui t abl e 
cor e wr appi ng mat er i al ,  a cor r ugat ed copper  or  pl ast i c coat ed al umi num 
shi el d,  and an over al l  ext r uded j acket .   Tel ecommuni cat i ons cont r act or  
shal l  ver i f y di st ances bet ween spl i ce poi nt s pr i or  t o or der i ng cabl e i n 
speci f i c  cut  l engt hs.   Gauge of  conduct or  shal l  det er mi ne t he r ange of  
number s of  pai r s speci f i ed;  19 gauge ( 6 t o 400 pai r s) ,  22 gauge ( 6 t o 1200 
pai r s) ,  24 gauge ( 6 t o 2100 pai r s) ,  and 26 gauge ( 6 t o 3000 pai r s) .   
Copper  conduct or  shal l  conf or m t o t he f ol l owi ng:

2. 8. 1. 1   Under gr ound

Pr ovi de f i l l ed cabl e meet i ng t he r equi r ement s of  appl i cabl e codes and 
st andar ds.

2. 8. 1. 2   Aer i al

Pr ovi de f i l l ed cabl e meet i ng t he r equi r ement s of  JCS 5503.

2. 8. 1. 3   Scr een

Pr ovi de scr een- compar t ment al  cor e cabl e f i l l ed cabl e [  ] [ as i ndi cat ed] .

2. 8. 2   Fi ber  Opt i c Cabl e

Pr ovi de[  s i ngl e- mode,  8/ 125- um,  0. 10 aper t ur e 1310 nm f i ber  opt i c cabl e i n 
accor dance wi t h JI S C 6835] [  s i ngl e- mode,  8/ 125- um,  0. 10 aper t ur e 1550 nm 
f i ber  opt i c cabl e i n accor dance wi t h JI S C 6835] [  and ] [  mul t i mode 
62. 5/ 125- um,  0. 275 aper t ur e f i ber  opt i c cabl e i n accor dance wi t h JI S C 6837
] [  mul t i mode 50/ 125- um,  0. 275 aper t ur e f i ber  opt i c cabl eJI S C 6837] ,  
JI S C 6870- 3 and JI S C 6870- 3- 10 i ncl udi ng any speci al  r equi r ement s made 
necessar y by a speci al i zed desi gn.   Pr ovi de[  12] [  ____]  opt i cal  f i ber s[  as 
i ndi cat ed] .   Fi ber  opt i c cabl e shal l  be speci f i cal l y desi gned f or  out si de 
use wi t h l oose buf f er  const r uct i on.   Pr ovi de f i ber  opt i c col or  code i n 
accor dance wi t h JI S C 6870- 3- 10.   

2. 8. 2. 1   St r engt h Member s

Pr ovi de[  cent r al ] [  non- cent r al ] , [  non- met al l i c ] [  met al l i c ]  st r engt h 
member s wi t h suf f i c i ent  t ensi l e st r engt h f or  i nst al l at i on and r esi dual  
r at ed l oads t o meet  t he appl i cabl e per f or mance r equi r ement s i n accor dance 
wi t h JI S C 6870- 3 and JI S C 6870- 3- 10.   The st r engt h member  i s i ncl uded t o 
ser ve as a cabl e cor e f oundat i on t o r educe st r ai n on t he f i ber s,  and shal l  
not  ser ve as a pul l i ng st r engt h member .

[ 2. 8. 2. 2   Shi el di ng or  Ot her  Met al l i c  Cover i ng

Pr ovi de[  copper ,  copper  al l oy or  copper  and st eel  l ami nat e] [  copper  and 
st ai nl ess st eel ,  coat ed st ai nl ess st eel  or  bar e l ow car bon st eel ] [  bar e 
al umi num or  coat ed al umi num] , [  s i ngl e] [  dual ]  t ape cover i ng or  shi el d i n 
accor dance wi t h JI S C 6870- 3 and JI S C 6870- 3- 10.

] 2. 8. 2. 3   Per f or mance Requi r ement s

Pr ovi de f i ber  opt i c cabl e wi t h opt i cal  and mechani cal  per f or mance 
r equi r ement s i n accor dance wi t h JI S C 6870- 3 and JI S C 6870- 3- 10.
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2. 8. 3   Gr oundi ng and Bondi ng Conduct or s

Pr ovi de gr oundi ng and bondi ng conduct or s i n accor dance wi t h 
JI S C 60364- 5- 54,  I EEE C2 and JI S C 0365.   Sol i d bar e copper  wi r e meet i ng 
t he r equi r ement s of  JI S C 3101 f or  s i zes 8 sqmm and smal l er  and st r anded 
bar e copper  wi r e meet i ng t he r equi r ement s of  JI S C 3105,  f or  s i zes 14 sqmm 
and l ar ger .   I nsul at ed conduct or s shal l  have 600- vol t ,  Type TW i nsul at i on 
meet i ng t he r equi r ement s of  JI S C 3307 and JI S C 3401.

2. 9   T- SPAN LI NE TREATMENT REPEATERS

Pr ovi de as i ndi cat ed.   Repeat er s shal l  be pedest al  mount ed wi t h 
non- pr essur i zed housi ngs,  s i zed as i ndi cat ed.

 2. 10   POLES AND HARDWARE

Pr ovi de pol es and har dwar e as speci f i ed i n Sect i on 33 71 01 OVERHEAD 
TRANSMI SSI ON AND DI STRI BUTI ON.

2. 11   CABLE TAGS I N MANHOLES,  HANDHOLES,  AND VAULTS

Pr ovi de t ags f or  each t el ecommuni cat i ons cabl e or  wi r e l ocat ed i n 
manhol es,  handhol es,  and vaul t s.   Cabl e t ags shal l  be[  st ai nl ess st eel ] [  
or ] [  pol yet hyl ene]  and l abel ed[  as i ndi cat ed] .   Handwr i t t en l abel i ng i s 
unaccept abl e.

[ 2. 11. 1   St ai nl ess St eel

Pr ovi de st ai nl ess st eel ,  cabl e t ags 41. 25 mm i n di amet er  1. 58 mm t hi ck 
mi ni mum,  and ci r cul ar  i n shape.   Tags shal l  be di e st amped wi t h number s,  
l et t er s,  and symbol s not  l ess t han 6. 35 mm hi gh and appr oxi mat el y 0. 38 mm 
deep i n nor mal  bl ock st y l e.

] [ 2. 11. 2   Pol yet hyl ene Cabl e Tags

Pr ovi de t ags of  pol yet hyl ene t hat  have an aver age t ensi l e st r engt h of  22. 4 
MPa;  and t hat  ar e t wo mi l l i met er  t hi ck ( mi ni mum) ,  non- cor r osi ve 
non- conduct i ve;  r esi st i ve t o aci ds,  al kal i s,  or gani c sol vent s,  and sal t  
wat er ;  and di st or t i on r esi st ant  t o 77 degr ees C.   Pr ovi de 1. 3 mm ( mi ni mum)  
t hi ck bl ack pol yet hyl ene t ag hol der .   Pr ovi de a one- pi ece nyl on,  
sel f - l ocki ng t i e at  each end of  t he cabl e t ag.   Ti es shal l  have a mi ni mum 
l oop t ensi l e st r engt h of  778. 75 N.   The cabl e t ags shal l  have bl ack bl ock 
l et t er s,  number s,  and symbol s 25 mm hi gh on a yel l ow backgr ound.   Let t er s,  
number s,  and symbol s shal l  not  f al l  of f  or  change posi t i ons r egar dl ess of  
t he cabl e t ags'  or i ent at i on.

] 2. 12   BURI ED WARNI NG AND I DENTI FI CATI ON TAPE

Pr ovi de f i ber  opt i c medi a mar ki ng and pr ot ect i on.   Pr ovi de col or ,  t ype and 
dept h of  t ape as speci f i ed i n par agr aph BURI ED WARNI NG AND I DENTI FI CATI ON 
TAPE i n Sect i on 31 00 00,  EARTHWORK.

2. 13   GROUNDI NG BRAI D

Pr ovi de gr oundi ng br ai d t hat  pr ovi des l ow el ect r i cal  i mpedance connect i ons 
f or  dependabl e shi el d bondi ng.   Br ai d shal l  be made f r om f l at  t i n- pl at ed 
copper .
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2. 14   MANUFACTURER' S NAMEPLATE

Each i t em of  equi pment  shal l  have a namepl at e bear i ng t he manuf act ur er ' s 
name,  addr ess,  model  number ,  and ser i al  number  secur el y af f i xed i n a 
conspi cuous pl ace;  t he namepl at e of  t he di st r i but i ng agent  wi l l  not  be 
accept abl e.

2. 15   FI ELD FABRI CATED NAMEPLATES

Pr ovi de l ami nat ed pl ast i c namepl at es i n accor dance wi t h JI S K 6911 f or  
each pat ch panel ,  pr ot ect or  assembl y,  r ack,  cabi net  and ot her  equi pment  or  
as i ndi cat ed on t he dr awi ngs.   Each namepl at e i nscr i pt i on shal l  i dent i f y 
t he f unct i on and,  when appl i cabl e,  t he posi t i on.  Namepl at es shal l  be 
mel ami ne pl ast i c,  3 mm t hi ck,  whi t e wi t h[  bl ack] [ _____]  cent er  cor e.   
Sur f ace shal l  be mat t e f i ni sh.   Cor ner s shal l  be squar e.   Accur at el y al i gn 
l et t er i ng and engr ave i nt o t he cor e.   Mi ni mum si ze of  namepl at es shal l  be 
25 by 65 mm.   Let t er i ng shal l  be a mi ni mum of  6. 35 mm hi gh nor mal  bl ock 
st y l e.

2. 16   TESTS,  I NSPECTI ONS,  AND VERI FI CATI ONS

2. 16. 1   Fact or y Reel  Test  Dat a

Test  100 per cent  OTDR t est  of  FO medi a at  t he f act or y i n accor dance wi t h 
JI S X 5150 and JI S C 6850.   Use JI S C 6823 f or  s i ngl e mode f i ber  and f or  
mul t i  mode f i ber  measur ement s.   Cal i br at e OTDR t o show anomal i es of  0. 2 dB 
mi ni mum.   Enhanced per f or mance f i l l ed OSP copper  cabl es,  r ef er r ed t o as 
Br oadband Out si de Pl ant  ( BBOSP) .   Enhanced per f or mance ai r  cor e OSP copper  
cabl es shal l  meet  t he r equi r ement s of  JCS 5503.   Submi t  t est  r epor t s,  
i ncl udi ng manuf act ur e dat e f or  each cabl e r eel  and r ecei ve appr oval  bef or e 
del i ver y of  cabl e t o t he pr oj ect  s i t e.

PART 3   EXECUTI ON

3. 1   I NSTALLATI ON

I nst al l  al l  syst em component s and appur t enances i n accor dance wi t h 
manuf act ur er ' s i nst r uct i ons I EEE C2,  JI S C 0365 and as i ndi cat ed.   Pr ovi de 
al l  necessar y i nt er connect i ons,  ser vi ces,  and adj ust ment s r equi r ed f or  a 
compl et e and oper abl e t el ecommuni cat i ons syst em.

3. 1. 1   Cont r act or  Damage

Pr ompt l y r epai r  i ndi cat ed ut i l i t y  l i nes or  syst ems damaged dur i ng s i t e 
pr epar at i on and const r uct i on.   Damages t o l i nes or  syst ems not  i ndi cat ed,  
whi ch ar e caused by Cont r act or  oper at i ons,  shal l  be t r eat ed as " Changes"  
under  t he t er ms of  t he Cont r act  Cl auses.   When Cont r act or  i s advi sed i n 
wr i t i ng of  t he l ocat i on of  a noni ndi cat ed l i ne or  syst em,  such not i ce 
shal l  pr ovi de t hat  por t i on of  t he l i ne or  syst em wi t h " i ndi cat ed"  st at us 
i n det er mi ni ng l i abi l i t y  f or  damages.   I n ever y event ,  i mmedi at el y not i f y 
t he Cont r act i ng Of f i cer  of  damage.

3. 1. 2   Cabl e I nspect i on and Repai r

Handl e cabl e and wi r e pr ovi ded i n t he const r uct i on of  t hi s pr oj ect  wi t h 
car e.   I nspect  cabl e r eel s f or  cut s,  ni cks or  ot her  damage.   Damaged cabl e 
shal l  be r epl aced or  r epai r ed t o t he sat i sf act i on of  t he Cont r act i ng 
Of f i cer .   Reel  wr aps shal l  r emai n i nt act  on t he r eel  unt i l  t he cabl e i s 
r eady f or  pl acement .
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3. 1. 3   Di r ect  Bur i al  Syst em

I nst al l at i on shal l  be i n accor dance wi t h JI S C 6870- 3 and JI S C 6870- 3- 10.   
Under  r ai l r oad t r acks,  paved ar eas,  and r oadways i nst al l  cabl e i n condui t  
encased i n concr et e.   Sl ope duct s t o dr ai n.   Excavat e t r enches by hand or  
mechani cal  t r enchi ng equi pment .   Pr ovi de a mi ni mum cabl e cover  of  610 mm 
bel ow f i ni shed gr ade.   Tr enches shal l  be not  l ess t han 155 mm wi de and i n 
st r ai ght  l i nes bet ween cabl e mar ker s.   Do not  use cabl e pl ows.   Bends i n 
t r enches shal l  have a r adi us of  not  l ess t han [ 915] [ _____]  mm.   Wher e t wo 
or  mor e cabl es ar e l ai d par al l el  i n t he same t r ench,  space l at er al l y at  
l east  78 mm apar t .   When r ock i s encount er ed,  r emove i t  t o a dept h of  at  
l east  78  mm bel ow t he cabl e and f i l l  t he space wi t h sand or  c l ean ear t h 
f r ee f r om par t i c l es l ar ger  t han 6 mm.   Do not  unr eel  and pul l  cabl es i nt o 
t he t r ench f r om one end.   Cabl e may be unr eel ed on gr ade and l i f t ed i nt o 
posi t i on.   Pr ovi de col or ,  t ype and dept h of  war ni ng t ape as speci f i ed i n 
par agr aph BURI ED WARNI NG AND I DENTI FI CATI ON TAPE i n Sect i on 31 00 00 
EARTHWORK.

3. 1. 3. 1   Cabl e Pl acement

a.   Separ at e cabl es cr ossi ng ot her  cabl es or  met al  pi pi ng f r om t he ot her  
cabl es or  pi pe by not  l ess t han [ 78] [ _____]  mm of  wel l  t amped ear t h.   
Do not  i nst al l  c i r cui t s f or  communi cat i ons under  or  above t r af f i c  
s i gnal  l oops.

b.   Cabl es shal l  be i n one pi ece wi t hout  spl i ces bet ween connect i ons 
except  wher e t he di st ance exceeds t he l engt hs i n whi ch t he cabl e i s 
f ur ni shed.

c.   Avoi d bends i n cabl es of  smal l  r adi i  and t wi st s t hat  mi ght  cause 
damage.   Do not  bend cabl e and wi r e i n a r adi us l ess t han 10 t i mes t he 
out si de di amet er  of  t he cabl e or  wi r e.

d.   Leave a hor i zont al  s l ack of  appr oxi mat el y 915 mm i n t he gr ound on each 
end of  cabl e r uns,  on each si de of  connect i on boxes,  and at  poi nt s 
wher e connect i ons ar e br ought  abovegr ound.   Wher e cabl e i s br ought  
abovegr ound,  l eave addi t i onal  s l ack t o make necessar y connect i ons.

3. 1. 3. 2   I dent i f i cat i on Sl abs [ Mar ker s]

Pr ovi de a mar ker  at  each change of  di r ect i on of  t he cabl e,  over  t he ends 
of  duct s or  condui t s whi ch ar e i nst al l ed under  paved ar eas and r oadways 
and over  each spl i ce.   I dent i f i cat i on mar ker s shal l  be of  concr et e,  
appr oxi mat el y 508 mm squar e by 155 mm t hi ck.

3. 1. 3. 3   Backf i l l  f or  Rocky Soi l

When pl aci ng cabl e i n a t r ench i n r ocky soi l ,  t he cabl e shal l  be cushi oned 
by a f i l l  of  sand or  sel ect ed soi l  at  l east  53 mm t hi ck on t he f l oor  of  
t he t r ench bef or e pl aci ng t he cabl e or  wi r e.   The backf i l l  f or  at  l east  
103 mm above t he wi r e or  cabl e shal l  be f r ee f r om st ones,  r ocks,  or  ot her  
har d or  shar p mat er i al s whi ch mi ght  damage t he cabl e or  wi r e.   I f  t he 
bur i ed cabl e i s pl aced l ess t han 610 mm i n dept h[ ,  a pr ot ect i ve cover  of [  
met al ] [  concr et e]  shal l  be used] .

3. 1. 4   Cabl e Pr ot ect i on

Pr ovi de di r ect  bur i al  cabl e pr ot ect i on i n accor dance wi t h appl i cabl e codes 
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and st andar ds and as speci f i ed i n Sect i on 33 71 02 UNDERGROUND ELECTRI CAL 
DI STRI BUTI ON.   Gal vani zed condui t s whi ch penet r at e concr et e ( s l abs,  
pavement ,  and wal l s)  shal l  be PVC coat ed and shal l  ext end f r om t he f i r st  
coupl i ng or  f i t t i ng out si de ei t her  s i de of  t he concr et e mi ni mum of  155 mm 
per  305 mm bur i al  dept h beyond t he edge of  t he sur f ace wher e cabl e 
pr ot ect i on i s r equi r ed;  al l  condui t s shal l  be seal ed on each end.   Wher e 
addi t i onal  pr ot ect i on i s r equi r ed,  cabl e may be pl aced i n gal vani zed i r on 
pi pe ( GI P)  s i zed on a maxi mum f i l l  of  40 per cent  of  cr oss- sect i onal  ar ea,  
or  i n concr et e encased 103 mm PVC pi pe.   Condui t  may be i nst al l ed by 
j acki ng or  t r enchi ng.   Tr enches shal l  be backf i l l ed wi t h ear t h and 
mechani cal l y t amped at  155 mm l i f t  so t hat  t he ear t h i s r est or ed t o t he 
same densi t y,  gr ade and veget at i on as adj acent  undi st ur bed mat er i al .

3. 1. 4. 1   Cabl e End Caps

Cabl e ends shal l  be seal ed at  al l  t i mes wi t h coat ed heat  shr i nkabl e end 
caps.   Cabl es ends shal l  be seal ed when t he cabl e i s del i ver ed t o t he j ob 
s i t e,  whi l e t he cabl e i s st or ed and dur i ng i nst al l at i on of  t he cabl e.   The 
caps shal l  r emai n i n pl ace unt i l  t he cabl e i s spl i ced or  t er mi nat ed.   
Seal i ng compounds and t ape ar e not  accept abl e subst i t ut es f or  heat  
shr i nkabl e end caps.   Cabl e whi ch i s not  seal ed i n t he speci f i ed manner  at  
al l  t i mes wi l l  be r ej ect ed.

3. 1. 5   Under gr ound Duct
 

Pr ovi de under gr ound duct  and connect i ons t o exi st i ng[  manhol es, ] [  
handhol es, ] [  concr et e pads, ] [  and] [  exi st i ng duct s]  as speci f i ed i n 
Sect i on 33 71 02 UNDERGROUND ELECTRI CAL DI STRI BUTI ON wi t h any addi t i onal  
r equi r ement s as speci f i ed her ei n.

3. 1. 6   Recondi t i oni ng of  Sur f aces
 

Pr ovi de r econdi t i oni ng of  sur f aces as speci f i ed i n Sect i on 33 71 02 
UNDERGROUND ELECTRI CAL DI STRI BUTI ON.

3. 1. 7   Penet r at i ons

Caul k and seal  cabl e access penet r at i ons i n wal l s,  cei l i ngs and ot her  
par t s of  t he bui l di ng.   Seal  openi ngs ar ound el ect r i cal  penet r at i ons 
t hr ough f i r e r esi st ance- r at ed wal l ,  par t i t i ons,  f l oor s,  or  cei l i ngs i n 
accor dance wi t h Sect i on 07 84 00 FI RESTOPPI NG.

3. 1. 8   Cabl e Pul l i ng

Test  duct  l i nes wi t h a mandr el  and swab out  t o r emove f or ei gn mat er i al  
bef or e t he pul l i ng of  cabl es.   Avoi d damage t o cabl es i n set t i ng up 
pul l i ng appar at us or  i n pl aci ng t ool s or  har dwar e.   Do not  st ep on cabl es 
when ent er i ng or  l eavi ng t he manhol e.   Do not  pl ace cabl es i n duct s ot her  
t han t hose shown wi t hout  pr i or  wr i t t en appr oval  of  t he Cont r act i ng 
Of f i cer .   Rol l  cabl e r eel s i n t he di r ect i on i ndi cat ed by t he ar r ows 
pai nt ed on t he r eel  f l anges.   Set  up cabl e r eel s on t he same si de of  t he 
manhol e as t he condui t  sect i on i n whi ch t he cabl e i s t o be pl aced.   Level  
t he r eel  and br i ng i nt o pr oper  al i gnment  wi t h t he condui t  sect i on so t hat  
t he cabl e pays of f  f r om t he t op of  t he r eel  i n a l ong smoot h bend i nt o t he 
duct  wi t hout  t wi st i ng.   Under  no ci r cumst ances shal l  t he cabl e be pai d of f  
f r om t he bot t om of  a r eel .   Check t he equi pment  set  up pr i or  t o begi nni ng 
t he cabl e pul l i ng t o avoi d an i nt er r upt i on once pul l i ng has st ar t ed.   Use 
a cabl e f eeder  gui de of  sui t abl e di mensi ons bet ween cabl e r eel  and f ace of  
duct  t o pr ot ect  cabl e and gui de cabl e i nt o t he duct  as i t  i s  pai d of f  t he 
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r eel .   As cabl e i s pai d of f  t he r eel ,  l ubr i cat e and i nspect  cabl e f or  
sheat h def ect s.   When def ect s ar e not i ced,  st op pul l i ng oper at i ons and 
not i f y t he Cont r act i ng Of f i cer  t o det er mi ne r equi r ed cor r ect i ve act i on.   
Cabl e pul l i ng shal l  al so be st opped when r eel  bi nds or  does not  pay of f  
f r eel y.   Rect i f y cause of  bi ndi ng bef or e r esumi ng pul l i ng oper at i ons.   
Pr ovi de cabl e l ubr i cant s r ecommended by t he cabl e manuf act ur er .   Avoi d 
bends i n cabl es of  smal l  r adi i  and t wi st s t hat  mi ght  cause damage.   Do not  
bend cabl e and wi r e i n a r adi us l ess t han 10 t i mes t he out si de di amet er  of  
t he cabl e or  wi r e.

3. 1. 8. 1   Cabl e Tensi ons

Obt ai n f r om t he cabl e manuf act ur er  and pr ovi de t o t he Cont r act i ng Of f i cer ,  
t he maxi mum al l owabl e pul l i ng t ensi on.   Thi s t ensi on shal l  not  be exceeded.

3. 1. 8. 2   Pul l i ng Eyes

Equi p cabl es 32 mm i n di amet er  and l ar ger  wi t h cabl e manuf act ur er ' s 
f act or y i nst al l ed pul l i ng- i n eyes.   Pr ovi de cabl es wi t h di amet er  smal l er  
t han 32 mm wi t h heat  shr i nkabl e t ype end caps or  seal s on cabl e ends when 
usi ng cabl e pul l i ng gr i ps.   Ri ngs t o pr event  gr i p f r om sl i ppi ng shal l  not  
be beat en i nt o t he cabl e sheat h.   Use a swi vel  of  19 mm l i nks bet ween 
pul l i ng- i n eyes or  gr i ps and pul l i ng st r and.

3. 1. 8. 3   I nst al l at i on of  Cabl es i n Manhol es,  Handhol es,  and Vaul t s

Do not  i nst al l  cabl es ut i l i z i ng t he shor t est  r out e,  but  r out e al ong t hose 
wal l s pr ovi di ng t he l ongest  r out e and t he maxi mum spar e cabl e l engt hs.  
[ Pr ovi de a mi ni mum of  15 met er  mai nt enance l oop f or  al l  cabl es at  
mai nt enance hol e f eedi ng bui l di ng ent r ance f aci l i t i es. ]  For m cabl es t o 
c l osel y par al l el  wal l s,  not  t o i nt er f er e wi t h duct  ent r ances,  and suppor t  
cabl es on br acket s and cabl e i nsul at or s at  a maxi mum of  1220 mm.   I n 
exi st i ng manhol es,  handhol es,  and vaul t s wher e new duct s ar e t o be 
t er mi nat ed,  or  wher e new cabl es ar e t o be i nst al l ed,  modi f y t he exi st i ng 
i nst al l at i on of  cabl es,  cabl e suppor t s,  and gr oundi ng as r equi r ed wi t h 
cabl es ar r anged and suppor t ed as speci f i ed f or  new cabl es.   I dent i f y each 
cabl e wi t h cor r osi on- r esi st ant  embossed met al  t ags.

3. 1. 9   Aer i al  Cabl e I nst al l at i on

Pol e i nst al l at i on shal l  be as speci f i ed i n Sect i on 33 71 01 OVERHEAD 
TRANSMI SSI ON AND DI STRI BUTI ON.   Wher e physi cal  obst r uct i ons make i t  
necessar y t o pul l  di st r i but i on wi r e al ong t he l i ne f r om a st at i onar y r eel ,  
use cabl e st r i ngi ng bl ocks t o suppor t  wi r e dur i ng pl aci ng and t ensi oni ng 
oper at i ons.   Do not  pl ace l adder s,  cabl e coi l s,  and ot her  equi pment  on or  
agai nst  t he di st r i but i on wi r e.   Wi r e shal l  be sagged i n accor dance wi t h 
t he dat a shown.   Pr ot ect  cabl e i nst al l ed out si de of  bui l di ng l ess t han 2. 5 
met er s above f i ni shed gr ade agai nst  physi cal  damage.

3. 1. 9. 1   Fi gur e 8 Di st r i but i on Wi r e

Per f or m spi r al i ng of  t he wi r e wi t hi n 24 hour s of  t he t ensi oni ng oper at i on.  
Per f or m spi r al i ng oper at i ons at  al t er nat e pol es wi t h t he appr oxi mat e 
l engt h of  t he spi r al  bei ng 4575 mm.   Do not  r emove i nsul at i on f r om suppor t  
member s except  at  bondi ng and gr oundi ng poi nt s and at  poi nt s wher e ends of  
suppor t  member s ar e t er mi nat ed i n spl i c i ng and dead- end devi ces.   Gr ound 
suppor t  wi r e at  pol es t o t he pol e gr ound.
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3. 1. 9. 2   Suspensi on St r and

Pl ace suspensi on st r and as i ndi cat ed.   Tensi on i n accor dance wi t h t he dat a 
i ndi cat ed.   When t ensi oni ng st r and,  l oosen cabl e suspensi on cl amps enough 
t o al l ow f r ee movement  of  t he st r and.   Pl ace suspensi on st r and on t he r oad 
si de of  t he pol e l i ne.   I n t angent  const r uct i on,  poi nt  t he l i p of  t he 
suspensi on st r and cl amp t owar d t he pol e.   At  angl es i n t he l i ne,  poi nt  t he 
suspensi on st r and cl amp l i p away f r om t he l oad.   I n l evel  const r uct i on 
pl ace t he suspensi on st r and cl amp i n such a manner  t hat  i t  wi l l  hol d t he 
st r and bel ow t he t hr ough- bol t .   At  poi nt s wher e t her e i s an up- pul l  on t he 
st r and,  pl ace cl amp so t hat  i t  wi l l  suppor t  st r and above t he 
t hr ough- bol t .   Make suspensi on st r and el ect r i cal l y cont i nuous t hr oughout  
i t s ent i r e l engt h,  bond t o ot her  bar e cabl es suspensi on st r ands and 
connect  t o pol e gr ound at  each pol e.

3. 1. 9. 3   Aer i al  Cabl e

Keep cabl e ends seal ed at  al l  t i mes usi ng cabl e end caps.   Take cabl e f r om 
r eel  onl y as i t  i s  pl aced.   Dur i ng pl aci ng oper at i ons,  do not  bend cabl es 
i n a r adi us l ess t han 10 t i mes t he out si de di amet er  of  cabl e.   Pl ace 
t empor ar y suppor t s suf f i c i ent l y c l ose t oget her  and pr oper l y t ensi on t he 
cabl e wher e necessar y t o pr event  excessi ve bendi ng.   I n t hose i nst ances 
wher e spi r al i ng of  cabl i ng i s i nvol ved,  accompl i sh mount i ng of  encl osur es 
f or  pur poses of  l oadi ng,  spl i c i ng,  and di st r i but i on af t er  t he spi r al i ng 
oper at i on has been compl et ed.

3. 1. 10   Cabl e Spl i c i ng

3. 1. 10. 1   Copper  Conduct or  Spl i ces

Per f or m spl i c i ng i n accor dance wi t h manuf act ur er ' s r equi r ement s  except  
t hat  di r ect  bur i ed spl i ces and t wi st ed and sol der ed spl i ces ar e not  
al l owed.   Except i on does not  appl y f or  pai r s assi gned f or  car r i er  
appl i cat i on.

3. 1. 10. 2   Fi ber  Opt i c Spl i ces

Fi ber  opt i c spl i c i ng shal l  be i n accor dance wi t h manuf act ur er ' s 
r ecommendat i on and shal l  exhi bi t  an i nser t i on l oss[  not  gr eat er  t han 0. 2 
dB f or  f usi on spl i ces] [  not  gr eat er  t han 0. 4 db f or  mechani cal  spl i ces] .

3. 1. 11   Sur ge Pr ot ect i on

Al l  cabl es and conduct or s,  except  f i ber  opt i c cabl e,  whi ch ser ve as 
communi cat i on l i nes t hr ough of f - pr emi se l i nes,  shal l  have sur ge pr ot ect i on 
i nst al l ed at  each end.

3. 1. 12   Gr oundi ng

Pr ovi de gr oundi ng and bondi ng i n accor dance wi t h JI S C 60364- 5- 54 and 
I EEE C2 and JI S C 0365.   Gr ound exposed noncur r ent  car r y i ng met al l i c  par t s 
of  t el ephone equi pment ,  cabl e sheat hs,  cabl e spl i ces,  and t er mi nal s.

3. 1. 12. 1   Tel ecommuni cat i ons Mast er  Gr ound Bar  ( TMGB)

The TMGB i s t he hub of  t he basi c t el ecommuni cat i ons gr oundi ng syst em 
pr ovi di ng a common poi nt  of  connect i on f or  gr ound f r om out si de cabl e,  CD,  
and equi pment .   Est abl i sh a TMGB f or  connect i on poi nt  f or  cabl e st ub 
shi el ds t o connect or  bl ocks and CD pr ot ect or  assembl i es as speci f i ed i n 
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Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM.

3. 1. 12. 2   I ncomi ng Cabl e Shi el ds

Shi el ds shal l  not  be bonded acr oss t he spl i ce t o t he cabl e st ubs.   Gr ound 
shi el ds of  i ncomi ng cabl es i n t he EF Tel ecommuni cat i ons t o t he TMGB.

3. 1. 12. 3   Campus Di st r i but or  Gr oundi ng

a.   Pr ot ect i on assembl i es:   Mount  CD pr ot ect or  assembl i es di r ect l y[  on t he 
t el ecommuni cat i ons backboar d] [  i n t he t el ecommuni cat i ons 
[ r ack] [ cabi net ] ] .   Connect  assembl i es mount ed on each ver t i cal  f r ame 
wi t h No.  6 AWG copper  conduct or  t o pr ovi de a l ow r esi st ance pat h t o 
TMGB.

[ b.   TMGB connect i on:   Connect  TMGB t o TGB wi t h copper  conduct or  wi t h a 
t ot al  r esi st ance of  l ess t han 0. 01 ohms.

] [ 3. 1. 13   Cut - Over

Al l  necessar y t r ansf er s and cut - over s,  shal l  be accompl i shed by t he 
t el ecommuni cat i ons cont r act or .

] 3. 2   LABELI NG

3. 2. 1   Label s

Pr ovi de l abel i ng f or  new cabl i ng and t er mi nat i on har dwar e l ocat ed wi t hi n 
t he f aci l i t y .   Handwr i t t en l abel i ng i s unaccept abl e.   St enci l ed l et t er i ng 
f or  cabl e and t er mi nat i on har dwar e shal l  be pr ovi ded usi ng[  t her mal  i nk 
t r ansf er  pr ocess] [  l aser  pr i nt er ] [ _____] .

3. 2. 2   Cabl e Tag I nst al l at i on

I nst al l  cabl e t ags f or  each t el ecommuni cat i ons cabl e or  wi r e l ocat ed i n 
manhol es,  handhol es,  and vaul t s i ncl udi ng each spl i ce. [   Tag onl y new wi r e 
and cabl e pr ovi ded by t hi s cont r act . ] [   Tag new wi r e and cabl e pr ovi ded 
under  t hi s cont r act  and exi st i ng wi r e and cabl e whi ch ar e i ndi cat ed t o 
have spl i ces and t er mi nat i ons pr ovi ded by t hi s cont r act . ]   The l abel i ng of  
t el ecommuni cat i ons cabl e t ag i dent i f i er s shal l  be[  as i ndi cat ed] . [   Tag 
l egend shal l  be as i ndi cat ed. ]   Do not  pr ovi de handwr i t t en l et t er s.   
I nst al l  cabl e t ags so t hat  t hey ar e c l ear l y v i s i bl e wi t hout  di st ur bi ng any 
cabl i ng or  wi r i ng i n t he manhol es,  handhol es,  and vaul t s.

3. 2. 3   Ter mi nat i on Har dwar e

Label  pat ch panel s,  di st r i but i on panel s,  connect or  bl ocks and pr ot ect i on 
modul es usi ng col or  coded l abel s wi t h i dent i f i er s.

3. 3   FI ELD APPLI ED PAI NTI NG

[ Pr ovi de f er r ous met al l i c  encl osur e f i ni shes i n accor dance wi t h t he 
f ol l owi ng pr ocedur es.   Ensur e t hat  sur f aces ar e dr y and cl ean when t he 
coat i ng i s appl i ed.   Coat  j oi nt s and cr evi ces.   Pr i or  t o assembl y,  pai nt  
sur f aces whi ch wi l l  be conceal ed or  i naccessi bl e af t er  assembl y.   Appl y 
pr i mer  and f i ni sh coat  i n accor dance wi t h t he manuf act ur er ' s 
r ecommendat i ons. ] [ Pr ovi de f er r ous met al l i c  encl osur e f i ni shes as speci f i ed 
i n Sect i on 09 90 00 PAI NTS AND COATI NGS. ]
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[ 3. 3. 1   Cl eani ng

Cl ean sur f aces as r equi r ed per  appl i cabl e codes and st andar ds.

] [ 3. 3. 2   Pr i mi ng

Pr i me wi t h a t wo component  pol yami de epoxy pr i mer  whi ch has a bi sphenol - A 
base,  a mi ni mum of  60 per cent  sol i ds by vol ume,  and an abi l i t y  t o bui l d up 
a mi ni mum dr y f i l m t hi ckness on a ver t i cal  sur f ace of  0. 127 mm.   Appl y i n 
t wo coat s t o a t ot al  dr y f i l m t hi ckness of  0. 127 t o 0. 2 mm.

] [ 3. 3. 3   Fi ni sh Coat

Fi ni sh wi t h a t wo component  ur et hane consi st i ng of  sat ur at ed pol yest er  
pol yol  r esi n mi xed wi t h al i phat i c i socyanat e whi ch has a mi ni mum of  50 
per cent  sol i ds by vol ume.   Appl y t o a mi ni mum dr y f i l m t hi ckness of  0. 05 
t o 0. 076 mm.   Col or  shal l  be t he manuf act ur er ' s st andar d.

] 3. 4   FI ELD FABRI CATED NAMEPLATE MOUNTI NG

Pr ovi de number ,  l ocat i on,  and l et t er  desi gnat i on of  namepl at es as 
i ndi cat ed.   Fast en namepl at es t o t he devi ce wi t h a mi ni mum of  t wo 
sheet - met al  scr ews or  t wo r i vet s.

3. 5   FI ELD QUALI TY CONTROL

Pr ovi de t he Cont r act i ng Of f i cer [  10] [ _____]  wor ki ng days not i ce pr i or  t o[  
each] [ _____]  t est .   Pr ovi de l abor ,  equi pment ,  and i nci dent al s r equi r ed f or  
t est i ng.   Cor r ect  def ect i ve mat er i al  and wor kmanshi p di scl osed as t he 
r esul t s of  t he t est s.   Fur ni sh a s i gned copy of  t he t est  r esul t s t o t he 
Cont r act i ng Of f i cer  wi t hi n 3 wor ki ng days af t er  t he t est s f or  each segment  
of  const r uct i on ar e compl et ed.   Per f or m t est i ng as const r uct i on pr ogr esses 
and do not  wai t  unt i l  al l  const r uct i on i s compl et e bef or e st ar t i ng f i el d 
t est s.

3. 5. 1   Pr e- I nst al l at i on Test s

Per f or m t he f ol l owi ng t est s on cabl e at  t he j ob s i t e bef or e i t  i s  r emoved 
f r om t he cabl e r eel .   For  cabl es wi t h f act or y i nst al l ed pul l i ng eyes,  
t hese t est s shal l  be per f or med at  t he f act or y and cer t i f i ed t est  r esul t s 
shal l  accompany t he cabl e.

3. 5. 1. 1   Cabl e Capaci t ance

Per f or m capaci t ance t est s on at  l east  10 per cent  of  t he pai r s wi t hi n a 
cabl e t o det er mi ne i f  cabl e capaci t ance i s wi t hi n t he l i mi t s speci f i ed.

3. 5. 1. 2   Loop Resi st ance

Per f or m DC- l oop r esi st ance on at  l east  10 per cent  of  t he pai r s wi t hi n a 
cabl e t o det er mi ne i f  DC- l oop r esi st ance i s wi t hi n t he manuf act ur er ' s 
cal cul at ed r esi st ance.

3. 5. 1. 3   Pr e- I nst al l at i on Test  Resul t s

Pr ovi de r esul t s of  pr e- i nst al l at i on t est s t o t he Cont r act i ng Of f i cer  at  
l east [  5] [ _____]  wor ki ng days bef or e i nst al l at i on i s t o st ar t .   Resul t s 
shal l  i ndi cat e r eel  number  of  t he cabl e,  manuf act ur er ,  s i ze of  cabl e,  
pai r s t est ed,  and r ecor ded r eadi ngs.   When pr e- i nst al l at i on t est s i ndi cat e 
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t hat  cabl e does not  meet  speci f i cat i ons,  r emove cabl e f r om t he j ob s i t e.

3. 5. 2   Accept ance Test s

Per f or m accept ance t est i ng i n accor dance wi t h JI S X 5150 and JI S X 5151 
and as f ur t her  speci f i ed i n t hi s sect i on.   Pr ovi de per sonnel ,  equi pment ,  
i nst r ument at i on,  and suppl i es necessar y t o per f or m r equi r ed t est i ng.   
Not i f i cat i on of  any pl anned t est i ng shal l  be gi ven t o t he Cont r act i ng 
Of f i cer  at  l east [  14] [ _____]  days pr i or  t o any t est  unl ess speci f i ed 
ot her wi se.   Test i ng shal l  not  pr oceed unt i l  af t er  t he Cont r act or  has 
r ecei ved wr i t t en Cont r act i ng Of f i cer ' s appr oval  of  t he t est  pl ans as 
speci f i ed.   Test  pl ans shal l  def i ne t he t est s r equi r ed t o ensur e t hat  t he 
syst em meet s t echni cal ,  oper at i onal ,  and per f or mance speci f i cat i ons.   The 
t est  pl ans shal l  def i ne mi l est ones f or  t he t est s,  equi pment ,  per sonnel ,  
f aci l i t i es,  and suppl i es r equi r ed.   The t est  pl ans shal l  i dent i f y t he 
capabi l i t i es and f unct i ons t o be t est ed.   Pr ovi de t est  r epor t s i n bookl et  
f or m showi ng al l  f i el d t est s per f or med,  upon compl et i on and t est i ng of  t he 
i nst al l ed syst em.   Measur ement s shal l  be t abul at ed on a pai r  by pai r  or  
st r and by st r and basi s.

3. 5. 2. 1   Copper  Conduct or  Cabl e

Per f or m t he f ol l owi ng accept ance t est s i n accor dance wi t h JI S C 6870- 3 and 
JI S C 6870- 3- 10:

a.   Wi r e map ( pi n t o pi n cont i nui t y)

b.   Cont i nui t y t o r emot e end

c.   Cr ossed pai r s

d.   Rever sed pai r s

e.   Spl i t  pai r s

f .   Shor t s bet ween t wo or  mor e conduct or s
 
3. 5. 2. 2   Fi ber  Opt i c Cabl e

Test  f i ber  opt i c cabl e and as f ur t her  speci f i ed i n t hi s sect i on.   Two 
opt i cal  t est s shal l  be per f or med on al l  opt i cal  f i ber s:  Opt i cal  Ti me 
Domai n Ref l ect omet r y ( OTDR)  Test ,  and At t enuat i on Test .   I n addi t i on,  a 
Bandwi dt h Test  shal l  be per f or med on al l  mul t i mode opt i cal  f i ber s.   These 
t est s shal l  be per f or med on t he compl et ed end- t o- end spans whi ch i ncl ude 
t he near - end pr e- connect or i zed si ngl e f i ber  cabl e assembl y,  out s i de pl ant  
as speci f i ed,  and t he f ar - end pr e- connect or i zed si ngl e f i ber  cabl e 
assembl y.

a.   OTDR Test :   The OTDR t est  shal l  be used t o det er mi ne t he adequacy of  
t he cabl e i nst al l at i ons by showi ng any i r r egul ar i t i es,  such as 
di scont i nui t i es,  mi cr o- bendi ngs or  i mpr oper  spl i ces f or  t he cabl e span 
under  t est .   Har d copy f i ber  s i gnat ur e r ecor ds shal l  be obt ai ned f r om 
t he OTDR f or  each f i ber  i n each span and shal l  be i ncl uded i n t he t est  
r esul t s.   The OTDR t est  shal l  be measur ed i n bot h di r ect i ons.   A 
r ef er ence l engt h of  f i ber , [  20] [  ____]  m mi ni mum,  used as t he del ay 
l i ne shal l  be pl aced bef or e t he new end connect or  and af t er  t he f ar  
end pat ch panel  connect or s f or  i nspect i on of  connect or  s i gnat ur e.   
Conduct  OTDR t est  and pr ovi de cal cul at i on or  i nt er pr et at i on of  r esul t s 
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i n accor dance wi t h JI S C 6823 f or  s i ngl e- mode f i ber  and  f or  mul t i mode 
f i ber .   Spl i ce l osses shal l  not  exceed 0. 3 db.

b.   At t enuat i on Test :  End- t o- end at t enuat i on measur ement s shal l  be made on 
al l  f i ber s,  i n bot h di r ect i ons,  usi ng a[  850] [  1300] [  1310] [  1550]  
nanomet er  l i ght  sour ce at  one end and t he opt i cal  power  met er  on t he 
ot her  end t o ver i f y t hat  t he cabl e syst em at t enuat i on r equi r ement s ar e 
met  i n accor dance wi t h[  JI S C 6188 f or  mul t i mode] [  and] [  JI S C 6823 
f or  s i ngl e- mode]  f i ber  opt i c cabl es.   The measur ement  met hod shal l  be 
i n accor dance wi t h JI S C 6823.   At t enuat i on l osses shal l  not  exceed 
0. 5 db/ km at  1310 nm and 1550 nm f or  s i ngl e- mode f i ber .   At t enuat i on 
l osses shal l  not  exceed 5. 0 db/ km at  850 nm and 1. 5 db/ km at  1300 nm 
f or  mul t i mode f i ber .

c.   Bandwi dt h Test :  The end- t o- end bandwi dt h of  al l  mul t i mode f i ber  span 
l i nks shal l  be measur ed by t he f r equency domai n met hod.   The bandwi dt h 
shal l  be measur ed i n bot h di r ect i ons on al l  f i ber s.   The bandwi dt h 
measur ement s shal l  be i n accor dance wi t h JI S C 6824.

3. 5. 3   Soi l  Densi t y Test s

[ a.   Det er mi ne soi l - densi t y r el at i onshi ps f or  compact i on of  backf i l l  
mat er i al .

] [ b.   Det er mi ne soi l - densi t y r el at i onshi ps as speci f i ed f or  soi l  t est s i n 
Sect i on 31 00 00 EARTHWORK.

]         - -  End of  Sect i on - -
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SECTI ON 34 11 00

RAI LROAD TRACK AND ACCESSORI ES
04/ 08

PART 1   GENERAL

1. 1   UNI T PRI CES

Each bi d i t em wi l l  be measur ed by t he uni t  l i s t ed i n t he Bi d Schedul e.   
Mat er i al s must  be act ual l y used or  i nst al l ed i n t he compl et ed wor k.   No 
measur ement  wi l l  be made f or  wast ed mat er i al s or  mat er i al s used f or  t he 
conveni ence of  t he Cont r act or .   The quant i t i es t hus det er mi ned wi l l  be 
pai d f or  at  t hei r  r espect i ve uni t  pr i ces as shown i n t he Uni t  Pr i ce 
Schedul e.   Thi s payment  wi l l  const i t ut e f ul l  compensat i on f or  f ur ni shi ng 
mat er i al s,  equi pment ,  and l abor  and i nci dent al s necessar y t o compl et e t he 
wor k r equi r ed,  and f or  r emovi ng and pr oper l y di sposi ng of  r epl aced 
mat er i al s.   Any r equi r ed wor k or  mat er i al s,  such as l ubr i cant s and 
cr eosot e,  whi ch ar e not  l i s t ed on t he Uni t  Pr i ce Schedul e,  ar e consi der ed 
subsi di ar y t o t he i t ems l i s t ed,  and i ncl ude t hei r  cost  i n t he cost s f or  
t he l i s t ed i t ems.   Bi d i t ems ar e sel f - expl anat or y except  as descr i bed 
bel ow.

1. 1. 1   Rai l

Rai l  wi l l  be pai d f or  on a uni t  pr i ce per  l i near  met er  of  r ai l  wei ght  
shown i n t he Uni t  Pr i ce Schedul e.   St ock r ai l s and cl osur e r ai l s wi l l  be 
i ncl uded f or  payment  i n t he t ur nout  uni t  pr i ce.   The r ai l s i n r oad 
cr ossi ngs wi l l  be i ncl uded f or  payment  f or  r ai l .   Payment  [ wi l l ]  [ wi l l  
not ]  i ncl ude such i t ems as [ f ur ni shi ng t he r ai l , ]  [ cut t i ng and dr i l l i ng 
t he r ai l , ]  [ i nst al l i ng t he r ai l , ]  [ and]  [ del i ver i ng t he ol d r ai l  r emoved 
f r om t r ack t o t he desi gnat ed st or age ar ea] .

1. 1. 1. 1   Out - of - Face Rai l  Repl acement

Measur ement  wi l l  be by t he l i near  met er  of  25 m or  mor e of  cont i guous 
r epl acement  r ai l  accept abl y i nst al l ed.   Payment  wi l l  be at  t he cont r act  
uni t  pr i ce per  l i near  met er  f or  " Out - of - Face Rai l  Repl acement " .

1. 1. 1. 2   Spot  Rai l  Repl acement

Measur ement  wi l l  be by t he l i near  met er  of  l ess t han 25 m of  cont i guous 
r epl acement  r ai l  accept abl y i nst al l ed.   Exi st i ng r ai l s whi ch ar e adj ust ed 
i n t he t r ack dur i ng spot  r ai l  r epl acement  wi l l  not  be measur ed f or  
payment .   Exi st i ng r ai l s whi ch must  be t r ansposed or  exchanged dur i ng spot  
r ai l  r epl acement ,  as det er mi ned by t he Cont r act i ng Of f i cer ,  [ wi l l ]  [ wi l l  
not ]  be measur ed f or  payment .   Payment  wi l l  be at  t he cont r act  uni t  pr i ce 
per  l i near  met er  f or  " Spot  Rai l  Repl acement " .

1. 1. 2   Joi nt  Bar s

Joi nt  bar s wi l l  be pai d f or  at  t he uni t  pr i ce per  pai r  under  " Fur ni sh 
Joi nt  Bar s"  f or  t he f ol l owi ng i t ems:   [ _____] .

1. 1. 3   Compr omi se Joi nt s

Compr omi se j oi nt s wi l l  be pai d f or  at  t he cont r act  uni t  pr i ce per  j oi nt  
f or  " Fur ni sh Compr omi se Joi nt " .
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1. 1. 4   Tur nout s

1. 1. 4. 1   New Tur nout s

Tur nout  const r uct i on wi l l  be measur ed and pai d f or  at  t he cont r act  uni t  
pr i ce f or  " Fur ni sh and I nst al l  New Tur nout s" .   I ncl ude t he compl et e 
swi t ch,  swi t ch st and,  connect i ng r od,  swi t ch r ods,  at t achment s,  swi t ch 
poi nt s,  s l i de pl at es,  r ai l  br aces,  f r og,  f i l l er s,  j oi nt  bar s and t r ack 
bol t s f or  t he swi t ch and f r og,  swi t ch t i es,  and al l  ot her  r equi r ed i t ems,  
i ncl udi ng r ai l ,  r ai l  anchor s,  st andar d t i e pl at es,  and spi kes.   Bal l ast  
wi l l  be pai d f or  at  t he uni t  pr i ce f or  bal l ast .   The pay l i mi t  f or  t ur nout  
const r uct i on begi ns at  t he cent er  of  t he No.  " 0"  t i e at  t he f r ont  of  t he 
t ur nout  t o t he l ast  l ong swi t ch t i e of  t he r ear  of  t he t ur nout .

1. 1. 4. 2   Tur nout  Repai r

The f ol l owi ng ar e t ur nout  and t r ack cr ossi ng uni t  pr i ce pay i t ems:

1. 1. 4. 2. 1   " Swi t ch Repai r "

( 1)   " Repl ace Swi t ch St and"  -  Each
( 2)   " Repl ace Swi t ch Poi nt s"  -  Each
( 3)   " I nst al l  or  Repl ace Heel  Fi l l er s"  -  Each
( 4)   " I nst al l  or  Repl ace Heel  Fi l l er  Bol t  Assembl y"  -  Each
( 5)   " I nst al l  or  Repl ace Swi t ch Pl at es"  -  Each
( 6)   " I nst al l  or  Repl ace Swi t ch Br aces"  -  Each
( 7)   " Remove and Respi ke Br aces and Pl at es"  -  Each
( 8)   " Adj ust  Adj ust abl e Br aces"  -  Each
( 9)   " I nst al l  or  Repl ace Swi t ch Rods and Cl i ps"  -  Each
( 10)   " Repl ace Connect i ng Rod"  -  Each
( 11)   " Gr i nd and Dr ess Swi t ch Poi nt  and Adj acent  St ockr ai l "  -  Each
( 12)   " Cl ean,  Adj ust ,  and Lubr i cat e Swi t ch"  -  Each
( 13)   " Rebui l d Swi t ch Poi nt  Pr ot ect or "  -  Each
( 14)   " Rebui l d Swi t ch Poi nt "  -  Each
( 15)   " Pai nt  Swi t ch St and"  -  Each

1. 1. 4. 2. 2   " Fr og Repai r "

( 1)   " Repl ace Fr og"  -  Each
( 2)   " I nst al l  or  Repl ace Fr og Pl at es or  Hook Pl at es"  -  Each
( 3)   " Rebui l d Fr og"  -  Each
( 4)   " Gr i nd and Dr ess Fr og,  I nst al l  or  Repl ace Fr og Bol t  Assembl y"  -   

Each

1. 1. 4. 2. 3   " Guar d Rai l  Repai r "

( 1)   " Repl ace Guar d Rai l "  -  Each
( 2)   " I nst al l  or  Repl ace Guar d Rai l  Pl at es"  -  Each
( 3)   " I nst al l  or  Repl ace Guar d Rai l  Bol t  Assembl y"  -  Each
( 4)   " I nst al l  or  Repl ace Guar d Rai l  Fi l l er s"  -  Each
( 5)   " I nst al l  or  Repl ace Cl amp Assembl y i ncl udi ng Fi l l er s and Wedges"  

-  Each
( 6)   " Ti ght en al l  Bol t s i n Tur nout s"  -  Each

1. 1. 5   Tr ack Cr ossi ng

Tr ack cr ossi ngs wi l l  be pai d f or  at  t he cont r act  uni t  pr i ce f or  " Fur ni sh 
and I nst al l  Tr ack Cr ossi ng" .
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1. 1. 6   Cr osst i es and Swi t ch Ti es

Cr osst i es wi l l  be measur ed f or  each def ect i ve cr osst i e r emoved and f or  
each new cr osst i e accept abl y f ur ni shed and i nst al l ed as i ndi cat ed.   Swi t ch 
t i es wi l l  be measur ed f or  each l engt h of  def ect i ve swi t ch t i e r emoved and 
f or  each l engt h of  new swi t ch t i e accept abl y f ur ni shed and i nst al l ed as 
i ndi cat ed.   Def ect i ve cr osst i es and swi t ch t i es r emoved become t he 
pr oper t y of  t he Cont r act or .   Cr osst i es wi l l  be pai d f or  at  t he cont r act  
uni t  pr i ce f or  each t ype l i s t ed bel ow:

" 140 by 230 mm  Gr ade Cr osst i e"
" 140 by 280 mm  Gr ade Cr osst i e"

Swi t ch t i es wi l l  be pai d f or  at  t he cont r act  uni t  pr i ce each f or  t he 
l engt h of  swi t ch t i e l i s t ed bel ow:

" 2 m Swi t ch Ti e"
" 2. 2 m Swi t ch Ti e"
" 2. 4 m Swi t ch Ti e"
" 2. 6 m Swi t ch Ti e"
" 2. 8 m Swi t ch Ti e"
" 3 m Swi t ch Ti e"
" 3. 2 m Swi t ch Ti e"
" 3. 4 m Swi t ch Ti e"
" 3. 6 m Swi t ch Ti e"
" 3. 8 m Swi t ch Ti e"
" 4 m Swi t ch Ti e"
" 4. 2 m Swi t ch Ti e"
" 4. 4 m Swi t ch Ti e"
" 4. 6 m Swi t ch Ti e"
" 4. 8 m Swi t ch Ti e"
" 5. 0 m Swi t ch Ti e"
" 5. 2 m Swi t ch Ti e"
" 5. 4 m Swi t ch Ti e"
" 5. 6 m Swi t ch Ti e"
" 5. 8 m Swi t ch Ti e"
" 6 m Swi t ch Ti e"
" 6. 2 m Swi t ch Ti e"
" 6. 4 m Swi t ch Ti e"
" 6. 6 m Swi t ch Ti e"
" 6. 8 m Swi t ch Ti e"
" 7 m Swi t ch Ti e"

1. 1. 7   Geot ext i l es

Geot ext i l e quant i t i es wi l l  be pai d f or  at  t he uni t  pr i ce as shown on t he 
Uni t  Pr i ce Schedul e.   Payment  f or  mat er i al  used i n l aps,  seams,  or  ext r a 
l engt hs such as anchor age and f or  associ at ed equi pment  such as secur i ng 
pi ns al ong wi t h t he associ at ed mat er i al s,  equi pment ,  l abor ,  and oper at i ons 
i s i ncl uded i n t he cont r act  uni t  pr i ce f or  " geot ext i l e"  and do not  pay f or  
separ at el y.   For  payment  pur poses,  i nst al l ed geot ext i l e wi l l  be measur ed 
i n pl ace t o t he near est  squar e met er  of  pl acement  ar ea.   Onl y mat er i al  
must  be act ual l y used or  i nst al l ed i n t he compl et ed wor k wi l l  be pai d f or .

1. 1. 8   Bal l ast ,  Out - of - Face Sur f ace and Al i gni ng

Measur e bal l ast  based upon cer t i f i ed scal e t i cket s f or  r ai l car s or  ot her  
del i ver y vehi c l es.   Payment  f or  bal l ast  mat er i al  wi l l  be made at  t he 
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cont r act  uni t  pr i ce per  net  met r i c t on of  each gr adat i on accept abl y 
f ur ni shed and pl aced i n t r ack f or  " Fur ni sh and Pl ace Bal l ast " .  Submi t  
copi es of  waybi l l s  and del i ver y t i cket s dur i ng t he pr ogr ess of  wor k.   
Bef or e t he f i nal  st at ement  i s al l owed,  f i l e cer t i f i ed waybi l l s  and 
del i ver y t i cket s f or  bal l ast  act ual l y used.   Out - of - Face Sur f ace and 
Al i gni ng wi l l  be measur ed by t he uni t  t r ack- met er  f or  each t r ack- met er  of  
r ai se of  each t ype or  f r act i on t her eof ,  accept abl y per f or med.   Payment  
wi l l  be at  t he cont r act  uni t  pr i ce per  t r ack met er  f or  each i t em gi ven 
bel ow:

" Out - of - Face Sur f ace and Al i gni ng -  ski n Li f t "
" Out - of - Face Sur f ace and Al i gni ng -  50 mm Rai se"
" Out - of - Face Sur f ace and Al i gni ng -  100 mm Rai se"
" Out - of - Face Sur f ace and Al i gni ng -  150 mm Rai se"
" Out - of - Face Sur f ace and Al i gni ng -  [ _____]  mm Rai se"

1. 1. 9   Subbal l ast

Measur e subbal l ast based upon cer t i f i ed scal e t i cket s.   Payment  f or  
subbal l ast  mat er i al  wi l l  be made at  t he cont r act  uni t  pr i ce per  net  met r i c 
t on of  each gr adat i on accept abl y f ur ni shed and pl aced and compact ed on t he 
t r ack bed f or  " Fur ni sh,  Pl ace,  and Compact  Subbal l ast . "   Submi t  copi es of  
waybi l l s  and del i ver y t i cket s dur i ng t he pr ogr ess of  wor k.   Bef or e t he 
f i nal  st at ement  i s al l owed,  f i l e cer t i f i ed waybi l l s  and del i ver y t i cket s 
f or  subbal l ast  act ual l y used.

1. 1. 10   Br i dge Wor k

The f ol l owi ng i t ems r el at i ng t o br i dge r epai r  wi l l  be measur ed separ at el y 
f or  payment  and ar e descr i bed under  ot her  sect i ons of  t hese speci f i cat i ons.

I TEM DESCRI PTI ON UNI T

Ti mber  Pi l e Repai r Li near  m

Ti mber  Pi l e Repl acement Li near  m

Shot cr et e Repai r Squar e m

Br i dge Ti e Repl acement  ( Open- deck) Each

Ri vet  Repl acement Each

Gabi on and Gabi on Mat t r ess Cubi c m

Al l  ot her  wor k r el at i ng t o br i dge r epai r s wi l l  not  be measur ed but  wi l l  be 
pai d f or  under  t he cont r act  l ump sum pr i ces l i s t ed bel ow f or  wor k at  t he 
f ol l owi ng l ocat i ons:   [ _____] .

1. 1. 10. 1   Lump Sum Payment

Payment  f or  each l ump sum i s f ul l  compensat i on f or  al l  mat er i al ,  l abor ,  
equi pment ,  and i nci dent al s necessar y t o compl et e t he wor k as shown on t he 
dr awi ngs and as speci f i ed her ei n.   Lump sum payment  wi l l  be excl usi ve of  
t hose i t ems speci f i cal l y cover ed by t he uni t  pr i ces r ef er enced above.   The 
l ump sum payment  i t ems i ncl ude,  but  ar e not  l i mi t ed t o,  per mi t t i ng,  
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t r af f i c  mai nt enance,  demol i t i on,  excavat i on,  excavat i on suppor t s,  
backf i l l ,  c l ear i ng,  gr ubbi ng,  pr ot ect i on of  ut i l i t i es and si gnal s,  t i mber  
r epai r s,  t empor ar y suppor t s,  j acki ng br i dges,  concr et e const r uct i on,  
bal l ast  r et ai ni ng wal l s,  pi pe,  end wal l s,  r emoval  and r ei nst al l at i on of  
exi st i ng t r ack,  sur f ace pr epar at i on,  and pai nt i ng.

1. 1. 10. 2   Tr ack over  Bal l ast ed- deck Br i dges

Repai r  of  t r ack over  bal l ast ed- deck br i dges wi l l  be measur ed and pai d f or  
at  t he cont r act  uni t  pr i ce f or  t he appl i cabl e r epai r  i t em.   Removal  of  
t r ack over  bal l ast ed- deck br i dges whi ch ar e t o be r epai r ed i s consi der ed 
i nci dent al  t o t he br i dge r epai r .   Reconst r uct i on of  t r ack over  open deck 
br i dges wi l l  be measur ed per  t r ack met er  and pai d f or  at  t he cont r act  uni t  
pr i ce f or  TRACK CONSTRUCTI ON AND OUT- OF- FACE RELAY.

1. 1. 11   Tr ack Spi kes

Measur ement  wi l l  be by t he uni t  keg f or  each keg of  spi kes accept abl y 
f ur ni shed.   Payment  wi l l  be at  t he cont r act  uni t  pr i ce per  keg under  
" Fur ni shed Tr ack Spi kes" .   Payment  [ wi l l ]  [ wi l l  not ]  be made f or  
i nst al l at i on i nci dent al  t o t i e r epl acement  or  r ai l  r el ay.

1. 1. 12   Tr ack Bol t  Assembl i es

Tr ack bol t  assembl i es i ncl ude bol t ,  spr i ng washer  ( nut l ock and nut ) .   
Measur ement  wi l l  be f or  each bol t  f ur ni shed of  t he f ol l owi ng si zes:   
[ _____] .   Payment  wi l l  be at  t he cont r act  uni t  pr i ce per  each " Fur ni shed 
Tr ack Bol t  Assembl y" .   Payment  [ wi l l ]  [ wi l l  not ]  be made f or  i nst al l at i on 
i nci dent al  t o r ai l  j oi nt  r epai r  or  r ai l  r el ay.

1. 1. 13   Ti e Pl at es

Measur ement  wi l l  be f or  each t i e pl at e accept abl y f ur ni shed of  t he 
f ol l owi ng si ze:   [ _____] .   Payment  wi l l  be at  t he cont r act  uni t  pr i ce per  
each under  " Fur ni sh Ti e Pl at es" .   Payment  [ wi l l ]  [ wi l l  not ]  be made f or  
i nst al l at i on i nci dent al  t o t i e r epl acement  or  r ai l  r el ay.

1. 1. 14   Rai l  Anchor s

Measur ement  wi l l  be f or  each anchor  of  t he f ol l owi ng wei ght  [ _____]  and 
sect i on [ _____]  accept abl y f ur ni shed and i nst al l ed.   Payment  wi l l  be at  
t he cont r act  uni t  pr i ce f or  " Fur ni sh and I nst al l  Rai l  Anchor s" .

1. 1. 15   I nsul at ed Joi nt s

I nsul at ed j oi nt s wi l l  be measur ed f or  each i nsul at ed j oi nt  accept abl y 
f ur ni shed and i nst al l ed and wi l l  be pai d f or  at  t he cont r act  uni t  pr i ce 
f or  " Fur ni shed and I nst al l ed I nsul at ed Joi nt s" .   I nsul at ed j oi nt s wi l l  be 
r equi r ed f or  t he f ol l owi ng r ai l  wei ght  [ _____]  and sect i on [ _____] .

1. 1. 16   New Bumper s

New bumper s of  [ _____]  t ype wi l l  be measur ed f or  each bumper  accept abl y 
f ur ni shed and i nst al l ed.   Payment  f or  f ur ni shi ng and i nst al l i ng new 
bumper s wi l l  be at  t he cont r act  uni t  pr i ce per  each under  " Fur ni sh and 
I nst al l  New Bumper s" .
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1. 1. 17   New Wheel st ops

New wheel st ops of  [ _____]  t ype wi l l  be measur ed by t he uni t  pai r  f or  each 
pai r  of  wheel st ops accept abl y f ur ni shed and i nst al l ed.   Payment  f or  
f ur ni shi ng and i nst al l i ng new wheel st ops wi l l  be at  t he cont r act  uni t  
pr i ce f or  each pai r  f or  " Fur ni sh and I nst al l  New Wheel st ops" .

1. 1. 18   Sal vaged Bumper s and Wheel st ops

Sal vage of  exi st i ng t r ack bumper s and wheel st ops wi l l  be measur ed and pai d 
f or  each bumper  or  pai r  of  wheel  st ops sal vaged.

1. 1. 19   I nst al l  Bumper s

I nst al l at i on of  sal vaged bumper s wi l l  be measur ed f or  each bumper  under  
" I nst al l  Tr ack Bumper " .

1. 1. 20   I nst al l  Wheel st ops

I nst al l at i on of  sal vaged wheel st ops wi l l  be measur ed f or  each pai r  of  
wheel st ops accept abl y i nst al l ed and wi l l  be pai d f or  at  t he cont r act  uni t  
pr i ce f or  " I nst al l  Wheel st ops" .

1. 1. 21   Cushi on Head f or  Bumper

Payment  f or  f ur ni shi ng and i nst al l i ng cushi on head wi l l  be at  t he cont r act  
uni t  pr i ce per  each new cushi on bumper  head.

1. 1. 22   Fast eni ngs

Payment  f or  f ast eni ngs used i n t he i nst al l at i on or  r ei nst al l at i on of  
bumpi ng post ,  wheel st ops,  or  cushi on head f or  bumper s ar e consi der ed 
i nci dent al  and i ncl uded i n t he i nst al l at i on pay i t em f or  each.

1. 1. 23   I nner  Guar d Rai l

I nner  guar d r ai l  wi l l  be measur ed by t he l i near  met er  of  r ai l  accept abl y 
f ur ni shed and i nst al l ed and wi l l  be pai d f or  at  t he cont r act  uni t  pr i ce 
f or  f ur ni shed and i nst al l ed " I nner  Guar d Rai l " .   Each r ai l  of  dual  guar d 
r ai l  i nst al l at i ons wi l l  be measur ed separ at el y.   The ot her  t r ack mat er i al s 
( OTM,  i . e. ,  j oi nt  bar s,  bol t  assembl i es,  t i e pl at es and spi kes)  wi l l  be 
i ncl uded wi t h t he guar d r ai l .

1. 1. 24   Adj ust ed gage Rods

Readj ust i ng exi st i ng gage r ods,  as desi gnat ed by t he Cont r act i ng Of f i cer ,  
wi l l  be measur ed f or  each and be pai d f or  at  t he cont r act  uni t  pr i ce per  
each under  " Adj ust  gage Rods" .

1. 1. 25   New gage Rods

New gage r ods wi l l  be measur ed f or  each gage r od accept abl y f ur ni shed and 
i nst al l ed and wi l l  be pai d f or  at  t he cont r act  uni t  pr i ce f or  " Fur ni sh and 
I nst al l  gage Rods" .

1. 1. 26   Sal vaged gage Rods

Removal  and sal vage of  exi st i ng gage r ods wi l l  be measur ed and pai d f or  at  
t he cont r act  uni t  pr i ce f or  each under  " Sal vage gage Rod" .
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1. 1. 27   I nst al l ed Sal vaged gage Rods

I nst al l at i on of  sal vaged gage r ods wi l l  be measur ed f or  each gauge r od 
accept abl y i nst al l ed and wi l l  be pai d f or  at  t he cont r act  uni t  pr i ce f or  
each under  " I nst al l  Sal vaged gage Rods" .

1. 1. 28   New Der ai l s

New der ai l s wi l l  be measur ed and pai d f or  at  t he cont r act  uni t  pr i ce per  
each new der ai l  accept abl y f ur ni shed and i nst al l ed under  t he bi d i t em 
" Fur ni sh and I nst al l  New Der ai l " .

1. 1. 29   I nst al l ed Der ai l s

I nst al l at i on of  sal vaged der ai l s wi l l  be measur ed f or  each der ai l  
accept abl y i nst al l ed and wi l l  be pai d f or  at  t he cont r act  uni t  pr i ce f or  
each under  " I nst al l  Der ai l " .

1. 1. 30   Rai l  Wel di ng

1. 1. 30. 1   Rai l  Wel di ng Ther mi t e

Ther mi t e r ai l  wel di ng t o el i mi nat e j oi nt s wi l l  be measur ed f or  payment  
based upon t he number  of  r ai l s  wel ded and accept ed by t he Cont r act i ng 
Of f i cer .   Payment  wi l l  be made f or  cost s associ at ed wi t h r ai l  wel di ng of  
Gover nment  f ur ni shed and Cont r act or  f ur ni shed r ai l s.   No payment  wi l l  be 
made f or   r epl acement  wel ds f ound unaccept abl e by ul t r asoni c t est i ng.

1. 1. 30. 2   Rai l  Wel di ng El ect r i c Ar c

El ect r i c Ar c r ai l  wel di ng of  [ r ebui l t  r ai l  ends]  [ engi ne bur ns]  [ _____]  
wi l l  be measur ed f or  payment  based upon t he number  of  r ai l s  wel ded and 
accept ed by t he Cont r act i ng Of f i cer .   Payment  wi l l  be made f or  cost s 
associ at ed wi t h r ai l  wel di ng of  Gover nment  f ur ni shed and Cont r act or  
f ur ni shed r ai l s.   No payment  wi l l  be made f or  r epl acement  r ai l s or  
r epl acement  wel ds f ound unaccept abl e by ul t r asoni c t est i ng.

1. 1. 31   Rai l  Joi nt  Gap Adj ust ment

Measur ement  wi l l  be by t he uni t  f or  each r ai l  gap accept abl y adj ust ed by 
r epl aci ng r ai l .   Rai l  gaps whi ch ar e cr eat ed by r ai l  adj ust i ng ( pul l i ng or  
bumpi ng)  oper at i ons wi l l  not  be measur ed f or  payment .   Payment  wi l l  be at  
t he cont r act  uni t  pr i ce per  each under  " Spot  Rai l  Repl acement " .

1. 1. 32   Rai l  Joi nt  Repai r

Measur ement  wi l l  be by t he uni t  f or  each j oi nt  accept abl y r epai r ed 
( di sassembl y,  c l eani ng,  i nspect i on,  r epai r i ng any r ai l  end mi smat ch,  and 
r eassembl y wi t h new bol t  assembl i es) .   Joi nt s whi ch ar e r epai r ed 
coi nci dent  wi t h adj acent  ot her  r epai r  wor k,  such as spot  r ai l  r epl acement ,  
wi l l  not  be measur ed f or  payment .   Payment  wi l l  be at  t he cont r act  uni t  
pr i ce per  each under  " Rai l  Joi nt  Repai r " .

1. 1. 33   Respi k i ng

Measur ement  wi l l  be by t he uni t  f or  each 90. 7 kg keg ut i l i zed i n t r ack 
r espi k i ng.   Respi k i ng of  j oi nt s l ocat ed i n a r ai l  whi ch i s bei ng shi f t ed 
as par t  of  a r egagi ng oper at i on wi l l  not  be measur ed f or  payment .   Spi k i ng 
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of  t i es i nst al l ed under  t hi s cont r act  wi l l  not  be measur ed f or  payment .   
Respi k i ng of  t i es i n ar eas of  " Rai l  Joi nt  Repai r "  wi l l  not  be measur ed f or  
payment .   Payment  wi l l  be made at  t he cont r act  uni t  pr i ce per  t i e under  
" Respi k i ng" .

1. 1. 34   Rai l  Cr oppi ng

Measur ement  wi l l  be by t he uni t  f or  each r ai l  end accept abl y cr opped and 
r edr i l l ed.   Payment  wi l l  be at  t he cont r act  uni t  pr i ce f or  " Rai l  Cr oppi ng" .

1. 1. 35   Ti ght en Bol t s

Measur ement  wi l l  be made by t he t r ack k i l omet er  of  bol t s t i ght ened,  or  
r emovi ng and i nst al l i ng bol t s t hat  cannot  be t i ght ened,  or  r epl aci ng bol t s 
t hat  ar e mi ssi ng.   Payment  wi l l  be made at  t he cont r act  uni t  pr i ce f or  
k i l omet er  or  por t i on t her eof  under  " Ti ght en Bol t s" .

1. 1. 36   Bol t  Assembl y Repl acement

Measur ement  wi l l  be by t he uni t  f or  each bol t  assembl y accept abl y 
r epl aced.   Payment  wi l l  be at  t he cont r act  uni t  pr i ce f or  " Bol t  Assembl y 
Repl acement " .

1. 1. 37   Tr ack Const r uct i on

Tr ack const r uct i on i s def i ned as t he i ni t i al  const r uct i on of  t r ack or  
t ot al  r econst r uct i on of  t r ack f r om t he subgr ade up.   The pay i t em " Tr ack 
Const r uct i on"  i ncl udes al l  pl ant ,  equi pment ,  and l abor  necessar y t o 
i nst al l  r ai l ,  t i es,  and t r ack mat er i al s and const r uct  t he t r ack i n 
accor dance wi t h t hi s speci f i cat i on.   Fur ni sh t r ack mat er i al s under  t hei r  
r espect i ve pay i t ems i n t he cont r act  Uni t  Pr i ce Schedul e.   Tr ack 
const r uct i on wi l l  be measur ed and pai d f or  by t he t r ack met er  f or  
const r uct i on accept abl y per f or med at  t he cont r act  uni t  pr i ce f or  " Tr ack 
Const r uct i on" .

a.   Reconst r uct i on of  t r ack t hr ough gr ade cr ossi ngs and bet ween poi nt s 6 
met er s beyond t he out si de l i mi t s of  t he cr ossi ng sur f ace as shown wi l l  
be consi der ed t o be t r ack const r uct i on.

b.   Tr ack r el ocat i on or  r eal i gnment  of  exi st i ng t r ack by mor e t han 1 met er  
when associ at ed wi t h t he r el ocat i on of  t ur nout s or  ot her  wor k wi l l  be 
measur ed and pai d f or  as " Tr ack Const r uct i on" .

c.   Mi nor  shi f t i ng of  exi st i ng t r ack associ at ed wi t h t he r epl acement  of  
t ur nout s,  or  any shi f t i ng l ess t han 1 met er  i s consi der ed t o be mi nor  
wor k i nci dent al  t o r el at ed l i ni ng and sur f aci ng wor k.

d.   Wher e t r ack const r uct i on abut s a t ur nout ,  t he pay l i mi t  f or  
const r uct i on of  var i ous i t ems wi l l  be t he cent er  of  t he No.  " 0"  t i e i n 
f r ont  of  t he t ur nout  and t he l ast  l ong swi t ch t i e at  t he r ear  of  t he 
t ur nout  and does not  i ncl ude t ur nout .

e.   Rai l ,  t i es,  and ot her  t r ack mat er i al s f or  use i n t r ack const r uct i on 
wi l l  be i ncl uded f or  measur ement  and payment  under  t he r espect i ve 
cont r act  uni t  pr i ces f or  f ur ni shi ng t hat  mat er i al .   Bal l ast  and 
subbal l ast  wi l l  be measur ed and pai d f or  at  t he cont r act  uni t  pr i ces 
f or  " Fur ni sh and I nst al l  Bal l ast "  and " Fur ni sh,  Pl ace,  and Compact  
Subbal l ast " .   Cost s f or  sur f aci ng and al i gnment  wi l l  be i ncl uded i n 
t he cont r act  uni t  pr i ce f or  " Tr ack Const r uct i on" .
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1. 1. 38   Tr ack Removal  and Sal vage

Removal  of  t r ack wi l l  be measur ed by t he t r ack met er ,  accept abl y r emoved,  
and mat er i al s sal vaged,  i nspect ed,  i nvent or i ed,  mar ked,  st acked,  and 
t r anspor t ed t o desi gnat ed st or age si t es.   Tr ack r emoval  and sal vage wi l l  
be pai d at  t he cont r act  uni t  pr i ce per  t r ack met er  under  " Tr ack Removal  
and Sal vage" .

1. 1. 39   Tr ack Removal  and Scr ap

Tr ack r emoval  and scr ap wi l l  be measur ed by t he t r ack met er  of  t r ack 
accept abl y r emoved and al l  of  t he scr ap mat er i al s r emoved f r om t he 
i nst al l at i on.   Tr ack r emoval  and scr ap wi l l  be pai d f or  at  t he cont r act  
uni t  pr i ce per  t r ack met er  of  " Tr ack Removed and Scr aped" .

1. 1. 40   Tur nout  Removal  and Sal vage

Tur nout  r emoval  and sal vage consi st  of  r emovi ng al l  t ur nout  mat er i al s,  
i ncl udi ng swi t ch t i es.   Li mi t s of  t he t ur nout  r emoval  and sal vage wi l l  be 
f r om t he swi t ch poi nt  t o t he l ast  l ong swi t ch t i e.   Al so,  i ncl uded i s t he 
t r anspor t at i on of  t he mat er i al s t o t he desi gnat ed st or age si t e.   The 
r emoval  and sal vage wi l l  be measur ed f or  each t ur nout  r emoved and t ur nout  
mat er i al  sal vaged.

1. 1. 41   St r ai ght  Rai l  Tur nout

St r ai ght  r ai l  t ur nout  consi st s of  i nst al l i ng cr osst i es i n pl ace of  swi t ch 
t i es and r epl aci ng t he pr evi ousl y r emoved swi t ch and f r og wi t h r ai l  and 
ot her  t r ack mat er i al s.   The st r ai ght  r ai l  t ur nout  wi l l  be measur ed f or  
each t ur nout  r emoved.

1. 1. 42   Rai l  Bonds

Rai l  bonds wi l l  be measur ed f or  each bond accept abl y f ur ni shed and 
i nst al l ed and wi l l  be pai d f or  at  t he cont r act  uni t  pr i ce f or  each of  t he 
f ol l owi ng:

a.   " Fur ni sh and I nst al l  Rai l head Bonds"
b.   " Fur ni sh and I nst al l  Dupl ex Web Bonds"

1. 1. 43   Rai l  Gr ounds

Rai l  gr ounds,  i ncl udi ng gr oundi ng r ods,  connect i ng cabl es,  and har dwar e 
wi l l  be measur ed by t he uni t  f or  each r ai l  gr ound assembl y accept abl y 
f ur ni shed and i nst al l ed and wi l l  be pai d f or  at  t he cont r act  uni t  pr i ce 
f or  each " Gr ound Assembl y"  f ur ni shed and i nst al l ed.

1. 1. 44   Removal  of  Exi st i ng Cr ossi ng Sur f aces

Removal  and di sposal  of  exi st i ng cr ossi ng sur f aces and adj acent  pavement s 
wi l l  be measur ed by t he squar e met er  of  sur f ace or  pavement  accept abl y 
r emoved and wi l l  be pai d f or  at  t he cont r act  uni t  pr i ce f or  " Pavement  
Removal " .   Removal  of  aggr egat e cr ossi ngs wi l l  not  be measur ed f or  payment  
as t hi s wor k i s consi der ed i nci dent al  t o " Tr ack Const r uct i on" .

1. 1. 45   Sal vage of  Gr ade Cr ossi ng Panel

Sal vage of  exi st i ng gr ade cr ossi ng panel s and ot her  mat er i al s wi l l  be 
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measur ed by t he t r ack met er  of  cr ossi ng sur f ace accept abl y sal vaged and 
wi l l  be pai d f or  at  t he cont r act  uni t  pr i ce per  t r ack met er  under  " Gr ade 
Cr ossi ng Panel  Sal vage" .

1. 1. 46   Tr ack Removal  and Tr ack Const r uct i on Thr ough Cr ossi ngs

Tr ack r emoval  t hr ough cr ossi ngs wi l l  be measur ed by t he t r ack met er  and 
pai d f or  as " Tr ack Removal " .   Tr ack const r uct i on usi ng exi st i ng r ai l  
t hr ough cr ossi ngs wi l l  be measur ed and pai d f or  at  t he cont r act  uni t  
pr i ces as speci f i ed i n t he appr opr i at e sect i ons of  t hi s speci f i cat i on.   
Tr ack const r uct i on f ur ni shi ng r ai l  and ot her  t r ack mat er i al  wi l l  be 
measur ed and pai d f or  at  t he uni t  pr i ces as speci f i ed i n t he appr opr i at e 
sect i ons of  t hi s speci f i cat i on.

1. 1. 47   Gr ade Cr ossi ng Sur f ace I nst al l at i on

Gr ade cr ossi ng sur f ace i nst al l at i on wi l l  be measur ed by t he t r ack met er  of  
cr ossi ng sur f ace accept abl y i nst al l ed and pai d f or  at  t he cont r act  uni t  
pr i ces f or  t he i t ems l i s t ed bel ow:

TYPE DESCRI PTI ON

1 GRAVEL:   ( SEMI - PERMANENT)

1A GRAVEL:   WI TH TI MBER HEADERS

2 TI MBER:   FULL DEPTH

2A TI MBER:   FULL DEPTH,  PREFABRI CATED TI MBER SECTI ONAL

3 ASPHALT:   FULL- DEPTH WI TH TI MBER HEADERS

4 CONCRETE:   CAST- I N- PLACE

4A CONCRETE:   PRECAST CROSSI NG PANELS/ SYSTEMS

5 RUBBER ( ELASTOMERI C)

1. 1. 48   Subdr ai ns

Subdr ai ns accept abl y i nst al l ed wi l l  be measur ed and pai d f or  by t he l i near  
met er  at  t he cont r act  uni t  pr i ce f or  " Gr ade Cr ossi ng Subdr ai ns" .

1. 1. 49   Condui t

PVC cabl e condui t  of  100 mm di amet er  accept abl y i nst al l ed wi l l  be measur ed 
and pai d f or  by t he l i near  met er  at  t he cont r act  uni t  pr i ce f or  " Gr ade 
Cr ossi ng Condui t " .

1. 1. 50   Cl eani ng Fl angeways

Cl eani ng t he gage si de f l angeways i n gr ade cr ossi ngs ar e consi der ed 
i nci dent al  wor k.
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1. 1. 51   Ul t r asoni c Test i ng of  Rai l

Ul t r asoni c t est i ng wi l l  be measur ed by t he t r ack met er  and wi l l  be pai d 
f or  as " Ul t r asoni c Test i ng" .

1. 1. 52   El ect r i c Ar c Wel di ng

El ect r i c ar c wel di ng wi l l  be measur ed and pai d f or  by t he i t em,  r ebui l t  i n 
t he t r ack or  i n t he shop and i nst al l ed i n t he t r ack.   I t ems t o be i ncl uded 
ar e as f ol l ows:

a.   " Swi t ch poi nt " ,  each.
b.   " Fr og" ,  each.
c.   " Bat t er  r ai l  end" ,  each.
d.   " Guar d r ai l " ,  each.
e.   " Engi ne bur n" ,  each.
f .   " Rai l r oad cr ossi ng" ,  each.

1. 2   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

AMERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI CI ALS 
( AASHTO)

AASHTO HB- 17 ( 2002;  Er r at a 2003;  Er r at a 2005,  17t h 
Edi t i on)  St andar d Speci f i cat i ons f or  
Hi ghway Br i dges

AASHTO M 288 ( 2021)  St andar d Speci f i cat i on f or  
Geosynt het i c Speci f i cat i on f or  Hi ghway 
Appl i cat i ons

AMERI CAN RAI LWAY ENGI NEERI NG AND MAI NTENANCE- OF- WAY ASSOCI ATI ON 
( AREMA)

AREMA Eng Man ( 2017)  Manual  f or  Rai l way Engi neer i ng

AMERI CAN SOCI ETY FOR NONDESTRUCTI VE TESTI NG ( ASNT)

ANSI / ASNT CP- 189 ( 2020)  ASNT St andar d f or  Qual i f i cat i on and 
Cer t i f i cat i on of  Nondest r uct i ve Test i ng 
Per sonnel

AMERI CAN WELDI NG SOCI ETY ( AWS)

AWS D1. 1/ D1. 1M ( 2020;  Er r at a 1 2021)  St r uct ur al  Wel di ng 
Code -  St eel

AMERI CAN WOOD PROTECTI ON ASSOCI ATI ON ( AWPA)

AWPA U1 ( 2023)  Use Cat egor y Syst em:  User  
Speci f i cat i on f or  Tr eat ed Wood

ASTM I NTERNATI ONAL ( ASTM)

ASTM C88 ( 2018)  St andar d Test  Met hod f or  Soundness 
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of  Aggr egat es by Use of  Sodi um Sul f at e or  
Magnesi um Sul f at e

ASTM C117 ( 2023)  St andar d Test  Met hod f or  Mat er i al s 
Fi ner  t han 75- um ( No.  200)  Si eve i n 
Mi ner al  Aggr egat es by Washi ng

ASTM C127 ( 2015)  St andar d Test  Met hod f or  Densi t y,  
Rel at i ve Densi t y ( Speci f i c  Gr avi t y) ,  and 
Absor pt i on of  Coar se Aggr egat e

ASTM C131/ C131M ( 2020)  St andar d Test  Met hod f or  Resi st ance 
t o Degr adat i on of  Smal l - Si ze Coar se 
Aggr egat e by Abr asi on and I mpact  i n t he 
Los Angel es Machi ne

ASTM C136/ C136M ( 2019)  St andar d Test  Met hod f or  Si eve 
Anal ysi s of  Fi ne and Coar se Aggr egat es

ASTM C142/ C142M ( 2017;  R 2023)  St andar d Test  Met hod f or  
Cl ay Lumps and Fr i abl e Par t i c l es i n 
Aggr egat es

ASTM C535 ( 2016)  St andar d Test  Met hod f or  Resi st ance 
t o Degr adat i on of  Lar ge- Si ze Coar se 
Aggr egat e by Abr asi on and I mpact  i n t he 
Los Angel es Machi ne

ASTM C702/ C702M ( 2018)  St andar d Pr act i ce f or  Reduci ng 
Sampl es of  Aggr egat e t o Test i ng Si ze

ASTM D75/ D75M ( 2019)  St andar d Pr act i ce f or  Sampl i ng 
Aggr egat es

ASTM D217 ( 2021a)  St andar d Test  Met hods f or  Cone 
Penet r at i on of  Lubr i cat i ng Gr ease

ASTM D402/ D402M ( 2014)  Di st i l l at i on of  Cut - Back Asphal t i c  
( Bi t umi nous)  Pr oduct s

ASTM D566 ( 2017)  St andar d Test  Met hod f or  Dr oppi ng 
Poi nt  of  Lubr i cat i ng Gr ease

ASTM D1241 ( 2015)  Mat er i al s f or  Soi l - Aggr egat e 
Subbase,  Base,  and Sur f ace Cour ses

ASTM D1310 ( 2014)  Fl ash Poi nt  and Fi r e Poi nt  of  
Li qui ds by Tag Open- Cup Appar at us

ASTM D1556/ D1556M ( 2015;  E 2016)  St andar d Test  Met hod f or  
Densi t y and Uni t  Wei ght  of  Soi l  i n Pl ace 
by Sand- Cone Met hod

ASTM D1557 ( 2012;  E 2015)  St andar d Test  Met hods f or  
Labor at or y Compact i on Char act er i st i cs of  
Soi l  Usi ng Modi f i ed Ef f or t  ( 56, 000 
f t - l bf / f t 3)  ( 2700 kN- m/ m3)

ASTM D2171/ D2171M ( 2018)  St andar d Test  Met hod f or  Vi scosi t y 
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of  Asphal t s by Vacuum Capi l l ar y Vi scomet er

ASTM D3740 ( 2019)  Mi ni mum Requi r ement s f or  Agenci es 
Engaged i n t he Test i ng and/ or  I nspect i on 
of  Soi l  and Rock as Used i n Engi neer i ng 
Desi gn and Const r uct i on

ASTM D3776/ D3776M ( 2009a;  R 2017)  St andar d Test  Met hods f or  
Mass Per  Uni t  Ar ea ( Wei ght )  of  Fabr i c

ASTM D4354 ( 2012;  R 2020)  Sampl i ng of  Geosynt het i cs 
f or  Test i ng

ASTM D4355/ D4355M ( 2014)  Det er i or at i on of  Geot ext i l es f r om 
Exposur e t o Li ght ,  Moi st ur e and Heat  i n a 
Xenon- Ar c Type Appar at us

ASTM D4491/ D4491M ( 2017)  St andar d Test  Met hods f or  Wat er  
Per meabi l i t y  of  Geot ext i l es by Per mi t t i v i t y

ASTM D4595 ( 2017)  St andar d Test  Met hod f or  Tensi l e 
Pr oper t i es of  Geot ext i l es by t he 
Wi de- Wi dt h St r i p Met hod

ASTM D4751 ( 2020)  St andar d Test  Met hod f or  
Det er mi ni ng Appar ent  Openi ng Si ze of  a 
Geot ext i l e

ASTM D4759 ( 2011;  R 2018)  St andar d Pr act i ce f or  
Det er mi ni ng t he Speci f i cat i on Conf or mance 
of  Geosynt het i cs

ASTM D4791 ( 2019)  Fl at  Par t i c l es,  El ongat ed 
Par t i c l es,  or  Fl at  and El ongat ed Par t i c l es 
i n Coar se Aggr egat e

ASTM D6938 ( 2017a)  St andar d Test  Met hod f or  I n- Pl ace 
Densi t y and Wat er  Cont ent  of  Soi l  and 
Soi l - Aggr egat e by Nucl ear  Met hods ( Shal l ow 
Dept h)

ASTM E11 ( 2022)  St andar d Speci f i cat i on f or  Woven 
Wi r e Test  Si eve Cl ot h and Test  Si eves

ASTM F667/ F667M ( 2016;  R 2021)  St andar d Speci f i cat i on f or  
3 t hr ough 24 i n.  Cor r ugat ed Pol yet hyl ene 
Pi pe and Fi t t i ngs

I NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON ( I SO)

I SO 6305- 3 ( 1983)  Rai l way Component s -  Techni cal  
Del i ver y Requi r ement s -  Par t  3:  St eel  
Sl eeper s

JAPAN ROAD ASSOCI ATI ON ( JARA)

JARA Handbook Japan Road Associ at i on Handbook of  
Pavement  Sur vey and Test i ng Met hods
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Japanese St andar ds Associ at i on ( JSA)

JI S E 1101 Fl at  Bot t om Rai l way Rai l s and Speci al  
Rai l s f or  Swi t ches and Cr ossi ngs of  
Non- t r eat ed St eel

JI S A 1102 ( 2014)  Met hod of  Test  f or  Si eve Anal ysi s 
of  Aggr egat es

JI S A 1110 ( 2006)  Met hods of  Test  f or  Densi t y and 
Wat er  Absor pt i on of  Coar se Aggr egat es

JI S A 1121 ( 2007)  Met hod of  Test  f or  Resi st ance t o 
Abr asi on of  Coar se Aggr egat e by Use of  t he 
Los Angel es Machi ne

JI S A 1122 ( 2014)  Met hod of  Test  f or  Soundness of  
Aggr egat e by Use of  Sodi um Sul f at e

JI S A 1137 ( 2014)  Met hod of  Test  f or  Cl ay Lumps 
Cont ai ned i n Aggr egat es

JI S A 1201 ( 2009)  Pr act i se f or  Pr epar i ng Di st ur bed 
Soi l  Sampl es f or  Soi l  Test i ng

JI S A 1210 ( 2009)  Test  Met hod f or  Soi l  Compact i on 
Usi ng a Rammer

JI S B 1186 ( 2013)  Set s of  Hi gh St r engt h Hexagon Bol t ,  
Hexagon Nut  and Pl ai n Washer s f or  Fr i ct i on 
Gr i p Joi nt s

JI S C 3102 ( 1984)  Anneal ed Copper  Wi r es f or  
El ect r i cal  Pur poses

JI S E 1102 Fi sh Pl at es f or  Rai l s

JI S E 1107 St eel  Bol t s and Nut s f or  Fi sh Pl at es and 
Fast eni ngs

JI S E 1108 Rai l  Spi kes

JI S E 1109 Scr ew Spi kes

JI S E 1110 Car bon St eel  Ti e- Pl at es

JI S E 1111 Ant i - Cr eeper s

JI S E 1115 Spr i ng Washer s f or  Fi sh Pl at es

JI S E 1116 Compr omi se Fi sh Pl at es f or  Rai l s

JI S E 1120 Head Har dened Rai l s

JI S E 1122 Compr omi se Rai l s

JI S E 1123 End Har dened Rai l s

JI S E 1125 Gl ued I nsul at ed Rai l s
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JI S E 1201 Pr est r essed Concr et e Sl eeper s -  
Pr et ensi oned Type

JI S E 1202 Pr est r essed Concr et e Sl eeper s -  
Post - Tensi oned Type

JI S E 1203 Synt het i c Sl eeper s -  Made f r om Fi ber  
Rei nf or ced Foamed Ur et hane

JI S E 1301 Tur nout  Number

JI S E 1303 Rai l way Tur nout s and Cr ossi ngs

JI S E 1304 Geomet r y of  Tur nout s and Cr ossi ngs

JI S E 1305 Rai l way Swi t ches -  Shape and Di mensi ons

JI S E 1306 Rai l way Cr ossi ngs -  Shape and Di mensi ons

JI S E 1307 Guar ds f or  Tur nout s and Cr ossi ngs -  Shapes 
and Di mensi ons

JI S E 3601 Rai l  Bonds

JI S G 3101 ( 2020)  Rol l ed St eel s f or  Gener al  St r uct ur e

JI S G 3106 ( 2020)  Rol l ed St eel s f or  Wel ded St r uct ur e

JI S K 2207 ( 2006)  Pet r ol eum Asphal t s

JI S K 2220 Lubr i cat i ng Gr ease

JI S K 2265- 1 ( 2007)  Det er mi nat i on of  f l ash poi nt  -  Par t  
1:  Tag cl osed cup met hod

JI S K 2283 Cr ude Pet r ol eum and Pet r ol eum Pr oduct s -  
Det er mi nat i on of  Ki nemat i c Vi scosi t y and 
Cal cul at i on of  Vi scosi t y I ndex f r om 
Ki nemat i c Vi scosi t y

JI S Z 8801 ( 2006)  Test  Si eves Par t  1:  Test  Si eves of  
Met al  Wi r e Cl ot h

Japanese Soci et y of  St eel  Const r uct i on ( JSS)

JSS I I  09 ( 2015)  Set s of  Tor shear  Type Hi gh St r engt h 
Bol t ,  Hexagonal  Nut  and Pl ai n Washer  f or  
St r uct ur al  Joi nt s

U. S.  FEDERAL HI GHWAY ADMI NI STRATI ON ( FHWA)

MUTCD ( 2009;  Rev 2012)  Manual  on Uni f or m Tr af f i c  
Cont r ol  Devi ces

UNDERWRI TERS LABORATORI ES ( UL)

UL 651 ( 2011;  Repr i nt  May 2022)  UL St andar d f or  
Saf et y Schedul e 40,  80,  Type EB and A 
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Ri gi d PVC Condui t  and Fi t t i ngs

1. 3   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  or  " S"  
c l assi f i cat i on.   Submi t t al s not  havi ng a " G"  or  " S"  c l assi f i cat i on ar e 
[ f or  Cont r act or  Qual i t y Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When 
used,  a code f ol l owi ng t he " G"  c l assi f i cat i on i dent i f i es t he of f i ce t hat  
wi l l  r evi ew t he submi t t al  f or  t he Gover nment . ]   Submi t  t he f ol l owi ng i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Br i dge Repai r ;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

St eel  Ti es

Concr et e Ti es

New Joi nt ed Rai l ;  G[ ,  [ _____] ]

Rel ay Rai l ;  G[ ,  [ _____] ]

Joi nt  Bar s

Compr omi se Joi nt  Bar s

Mi scel l aneous Tr ack Mat er i al s

Cr ossi ng Mat er i al  or  Sur f ace

Accept abl e Repl acement  Mat er i al s;  G[ ,  [ _____] ]

Tr af f i c  Mai nt enance and Det our  Pl ans;  G[ ,  [ _____] ]

Ther mi t e Wel di ng Pr ocedur es;  G[ ,  [ _____] ]

El ect r i c Ar c Wel di ng

Mat er i al s and Sampl es

Synt het i c Ti es

SD- 04 Sampl es

Geot ext i l e

Bal l ast

Subbal l ast

SD- 06 Test  Repor t s

Sampl i ng and Test i ng

Concr et e Ti es
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Geot ext i l es

Ul t r asoni c Test

Synt het i c Ti es

SD- 07 Cer t i f i cat es

Bal l ast

Subbal l ast

Mat er i al s and Sampl es

Synt het i c Ti es

SD- 10 Oper at i on and Mai nt enance Dat a

Rai l ;  G[ ,  [ _____] ]

Tur nout s and Tr ack Cr ossi ngs;  G[ ,  [ _____] ]

Swi t ches;  G[ ,  [ _____] ]

Gr ade Cr ossi ngs;  G[ ,  [ _____] ]

SD- 11 Cl oseout  Submi t t al s

As- Bui l t  Dr awi ngs;  G[ ,  [ _____] ]

1. 4   QUALI TY ASSURANCE

1. 4. 1   Tr ack Const r uct i on

Al l  wor k associ at ed wi t h t he r ai l r oad must  be per f or med by Cont r act or  or  
Subcont r act or  qual i f i ed t o wor k on Japan Rai l  l i nes.  Submi t  evi dence of  
Rai l  Const r uct i on Manager  Li cense,  cer t i f i ed by Japan Rai l ways Engi neer s '  
Associ at i on ( JREA) .

Cont r act or  must  obt ai n appr oval  f r om Japan Fr ei ght  Rai l way Company ( JR 
Kamot su)  pr i or  t o r et ur ni ng t he t r acks t o act i ve ser vi ce.

Per f or m t r ack const r uct i on under  t he di r ect i on of  qual i f i ed and compet ent  
super vi sor y per sonnel  exper i enced i n Japanese r ai l r oad const r uct i on.

1. 4. 2   Wel di ng

Per f or m wel di ng under  t he di r ect  super vi s i on of  an exper i enced wel di ng 
super vi sor  or  f or eman.

1. 5   DELI VERY,  STORAGE,  AND HANDLI NG

1. 5. 1   Mat er i al s and Sampl es

Submi t  a compl et e schedul e of  t he mat er i al s pr oposed f or  i nst al l at i on 
wi t hi n 60 days of  r ecei pt  of  not i ce t o pr oceed,  and bef or e i nst al l at i on of  
t he mat er i al s;  i ncl ude a l i s t  of  equi pment  pr oposed f or  t he wor k.   The 
Cont r act i ng Of f i cer  wi l l  not i f y t he Cont r act or  of  t he mat er i al s appr oved 
or  di sappr oved.   Pr ompt l y segr egat e di sappr oved mat er i al s t hat  have 
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al r eady been del i ver ed t o t he pr oj ect  s i t e f r om t he appr oved mat er i al s and 
r emove f r om t he pr emi ses.   I f  mat er i al s ar e di sappr oved,  pr ovi de 
accept abl e r epl acement  mat er i al s at  no addi t i onal  cost  t o t he Gover nment .   
Submi t  per f or mance dat a f or  component s or  pr oduct s pr oposed as an 
equi val ent  t o t hose speci f i ed.   The Cont r act i ng Of f i cer ' s wr i t t en appr oval  
i s  r equi r ed f or  any such equi val ent  t ype component  or  pr oduct  pr oposed t o 
be used.   I ni t i al  appr oval  by t he Cont r act i ng Of f i cer  wi l l  not  pr event  t he 
r emoval  and r epl acement  of  mat er i al s t hat  ar e mat er i al l y  def ect i ve or  
mat er i al s not  meet i ng t hi s speci f i cat i on t hat  ar e di scover ed dur i ng 
const r uct i on and/ or  r out i ne qual i t y cont r ol / qual i t y assur ance oper at i ons.   
Submi t  manuf act ur er ' s cer t i f i cat es of  conf or mance f or  t he f ol l owi ng 
mat er i al s:

a.   Rai l .
b.   Ti e pl at es.
c.   Tr ack bol t s,  nut s,  and spr i ng washer s.
d.   Joi nt  bar s.
e.   Rai l  anchor s.
f .   Tr ack spi kes.
g.   Tur nout s.
h.   Rai l  wel di ng pr ocess.
i .   Pr emanuf act ur ed car  bumper s.
j .   Pr emanuf act ur ed r oad cr ossi ngs and/ or  cr ossi ng sur f aces.

1. 5. 2   Geot ext i l es

Shi p and st or e geot ext i l es i n t hei r  or i gi nal  ul t r avi ol et  r esi st ant  cover  
unt i l  t he day of  i nst al l at i on.   Pr ot ect  geot ext i l es f r om vandal i sm,  
t emper at ur es gr eat er  t han 60 degr ees C,  di r t ,  dust ,  mud,  debr i s,  moi st ur e,  
sunl i ght ,  and ul t r avi ol et  r ays.   Cl ear l y l abel  geot ext i l es del i ver ed t o 
t he pr oj ect  s i t e on t he mat er i al  cover  t o show t he manuf act ur er ' s name,  
br and name,  f abr i c t ype,  l ocat i on and dat e manuf act ur ed,  l ot  
i dent i f i cat i on,  wi dt h,  and l engt h.   Submi t  i ndependent  t est i ng 
l abor at or y ' s cer t i f i ed t est  r epor t s f or  geot ext i l es,  i ncl udi ng necessar y 
anal ysi s and i nt er pr et at i on.   Pr ovi de r esul t s of  t he l abor at or y t est i ng 
per f or med on sampl es of  t he geot ext i l e mat er i al  del i ver ed t o t he j obsi t e.   
Submi t  t est  r epor t s at  l east  [ 5]  [ _____]  wor ki ng days pr i or  t o t he 
i nst al l at i on of  t he geot ext i l e.

1. 6   PROJECT/ SI TE CONDI TI ONS

1. 6. 1   Tempor ar y Wor k

Pr ovi de,  dur i ng const r uct i on,  sui t abl e r oads and cr ossi ngs wi t h al l  
necessar y l i ght s,  s i gns,  dr ai nage,  and ot her  appur t enances r equi r ed f or  
saf e publ i c and l ocal  t r avel .   Er ect  and mai nt ai n sui t abl e t empor ar y 
f ences wher e r equi r ed t o pr event  t r espass upon wor k or  damage t o adj oi ni ng 
pr oper t y.   Mai nt ai n dr ai nage,  and t he accumul at i on of  wat er  t hat  mi ght  
af f ect  t he st abi l i t y  of  t he r oadbed i s not  per mi t t ed.

1. 6. 2   Tr af f i c  Cont r ol

Pr ovi de t r af f i c  cont r ol  t hat  compl y wi t h MUTCD.   Pl ace sui t abl e war ni ng 
si gns near  t he begi nni ng of  t he wor k s i t e and wel l  ahead of  t he wor k s i t e 
f or  al er t i ng appr oachi ng t r af f i c  f r om bot h di r ect i ons.   Pl ace smal l  
mar ker s al ong newl y pai nt ed l i nes or  f r eshl y pl aced r ai sed mar ker s t o 
cont r ol  t r af f i c  and pr event  damage t o newl y pai nt ed sur f aces or  
di spl acement  of  r ai sed pavement  mar ker s.   Mar k pai nt i ng equi pment  wi t h 
l ar ge war ni ng si gns i ndi cat i ng s l ow- movi ng pai nt i ng equi pment  i n oper at i on.
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1. 6. 3   Wel di ng

Do not  per f or m wel di ng i n r ai n,  snow,  or  ot her  i ncl ement  weat her  wi t hout  
adequat el y pr ot ect i ng t he wel d f r om t he el ement s.

1. 6. 4   Li cense Agr eement

The wor k under  t hi s cont r act  i s  bei ng accompl i shed under  a l i cense 
agr eement  bet ween t he [ _____]  RAI L CORPORATI ON ( her ei naf t er  r ef er r ed t o as 
t he Rai l r oad Company)  and t he UNI TED STATES OF AMERI CA execut ed on [ _____] .

1. 6. 4. 1   Pr ovi s i ons and Requi r ement s

The f ol l owi ng pr ovi s i ons and r equi r ement s ar e made a par t  of  t hi s cont r act  
i n or der  f or  t he UNI TED STATES OF AMERI CA t o per f or m i t s obl i gat i ons under  
t he Li cense agr eement :

a.   Per f or m t he wor k i n conf or mance wi t h t he st andar ds of  car e and 
pr act i ce appr opr i at e t o t he nat ur e of  t he wor k.

b.   Al l ow t he Rai l r oad Company t o v i ew and i nspect  t he wor k at  any t i me.

c.   Do not  ent er  t he Rai l r oad Company' s pr emi ses unt i l  speci f i cal l y 
aut hor i zed by t he Cont r act i ng Of f i cer .   Not i f y t he Cont r act i ng Of f i cer  
at  l east  7 days pr i or  t o t he pl anned dat e f or  ent er i ng t he pr emi ses of  
t he Rai l r oad Company.

d.   Take any saf et y pr ecaut i ons t hat  t he Rai l r oad Company deems 
necessar y.   Do not  l ocat e equi pment ,  unl ess bei ng ut i l i zed t o per f or m 
wor k on t he r ai l r oad t r ack,  wi t hi n 3. 5 m of  t he cent er l i ne of  t he 
near est  r ai l r oad t r ack.   At t end such equi pment  al l owed wi t hi n 3. 5 m of  
t he cent er l i ne of  t he near est  r ai l r oad t r ack at  al l  t i mes.

e.   Fur ni sh evi dence of  Wor kmen' s Compensat i on cover age f or  bot h i t sel f  
and f or  al l  subcont r act or s.

f .   Mai nt ai n at  al l  t i mes dur i ng any const r uct i on,  mai nt enance,  or  r emoval  
wor k,  t he f ol l owi ng i nsur ance cover ages:

( 1)  Cont r act or ' s Publ i c Li abi l i t y  and Pr oper t y Damage Li abi l i t y  
I nsur ance,  i ncl udi ng aut omobi l e cover age,  wi t h a combi ned si ngl e 
l i mi t  of  $2, 000, 000 per  occur r ence;

( 2)  For  each subcont r act or ,  Cont r act or ' s Pr ot ect i ve Publ i c Li abi l i t y  
and Pr oper t y Damage Li abi l i t y  I nsur ance,  i ncl udi ng aut omobi l e 
cover age,  wi t h a combi ned si ngl e l i mi t  of  $2, 000, 000 per  
occur r ence;

( 3)  Rai l r oad Pr ot ect i ve Publ i c Li abi l i t y  and Pr oper t y Damage Li abi l i t y  
I nsur ance wi t h a combi ned si ngl e l i mi t  of  $2, 000, 000 per  
occur r ence.

1. 6. 4. 2   I nsur ance Pol i cy Requi r ement s

The Rai l r oad Pr ot ect i ve Li abi l i t y  pol i cy must  name t he [ _____]  Rai l  
Cor por at i on,  [ _____]  Cor por at i on,  and [ _____]  as t he named i nsur eds and 
i ncl ude an endor sement  i n t he f or m appear i ng i n t he St andar d Pr ovi s i ons of  
t he cont r act  document s.   Fur ni sh t o t he Rai l r oad Company,  t he Rai l r oad 
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Pr ot ect i ve Li abi l i t y  pol i cy and t he cer t i f i cat es evi denci ng t he ot her  
i nsur ance cover age r equi r ed i n t hi s sect i on.   Each pol i cy and/ or  
cer t i f i cat e must  pr ovi de t hat  cancel l at i on of  t he i nsur ance cannot  be 
accompl i shed unl ess at  l east  t en ( 10)  days not i ce i s gi ven t o t he Rai l r oad 
Company.

PART 2   PRODUCTS

2. 1   BALLAST

Submi t  sampl es of  t he bal l ast  [ and subbal l ast ]  mat er i al  f or  t est i ng.   
Submi t  sampl es a mi ni mum of  [ 30]  [ 60]  [ 90]  [ _____]  days pr i or  t o t he 
i nst al l at i on of  t he mat er i al .   Obt ai n sampl es f r om t he quar r y,  suppl i er ,  
or  ot her  sour ce t hat  wi l l  be used t o pr ovi de t he bal l ast  [ and subbal l ast ]  
mat er i al s f or  t hi s pr oj ect  usi ng t he met hods descr i bed i n ASTM D75/ D75M or  
JI S A 1201.   [ Submi t  one r epr esent at i ve sampl e no l ess t han 100 kg of  
bal l ast  mat er i al  f or  each 9000 met r i c t ons of  bal l ast  t o be i nst al l ed. ]  
[ Submi t  one r epr esent at i ve sampl e no l ess t han 100 kg of  subbal l ast  
mat er i al  f or  each 9000 met r i c t ons of  subbal l ast  t o be i nst al l ed. ] Pr epar ed 
bal l ast  must  be cr ushed st one,  [ cr ushed ai r - cool ed bl ast - f ur nace sl ag, ] [  
or  ] [ cr ushed st eel  f ur nace sl ag]  Si ze No.  [ 4, ] [  4A, ] [  or  ] [ 5]  conf or mi ng 
t o Chapt er  1,  Par t  2,  of  AREMA Eng Man f or  qual i t y,  soundness and 
gr adat i on.   I n t he por t i on r et ai ned on each si eve speci f i ed,  t he cr ushed 
gr avel  must  cont ai n at  l east  90 per cent  by wei ght  of  cr ushed pi eces havi ng 
t wo or  mor e f r eshl y f r act ur ed f aces wi t h t he ar ea of  each f ace bei ng at  
l east  equal  t o 75 per cent  of  t he smal l est  mi dsect i onal  ar ea of  t he pl ane.   
When t wo f r act ur es ar e cont i guous,  ensur e t he angl e bet ween pl anes of  t he 
f r act ur es i s at  l east  30 degr ees i n or der  t o count  as t wo f r act ur ed 
f aces.   Fl at  and el ongat ed par t i c l e di mensi on r at i o used i n ASTM D4791or  
per  JARA Handbook [ 2] - 24 must  be 1: 3.   Submi t  cer t i f i cat es of  Compl i ance 
f or  t he bal l ast  [ and]  [ subbal l ast ]  mat er i al s t o be i nst al l ed i n t hi s 
pr oj ect .   Bal l ast  mat er i al s must  meet  t he pr oper t y r equi r ement s shown i n 
TABLE I .

TABLE I .   MI NI MUM PROPERTY REQUI REMENTS -  BALLAST

Pr oper t y Maxi mum Val ue Mi ni mum Val ue Test  Met hod

Per cent  passi ng 0. 075 mm si eve 1. 0 per cent - - ASTM C136/ C136M
ASTM C117 or  
JI S A 1102

Bul k speci f i c gr avi t y

Rock - - 2. 60 ASTM C127 or  
JI S A 1110

Bl ast  f ur nace sl ag - - 2. 30

Absor pt i on

Rock 2. 0 per cent - - ASTM C127 or  
JI S A 1110

Bl ast  f ur nace sl ag 5. 0 per cent - -

Cl ay l umps and f r i abl e 
par t i c l es

0. 5 per cent - - ASTM C142/ C142M

Degr adat i on Soundness 35 per cent - - ASTM C535
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TABLE I .   MI NI MUM PROPERTY REQUI REMENTS -  BALLAST

Pr oper t y Maxi mum Val ue Mi ni mum Val ue Test  Met hod

Sodi um sul f at e -  5 cycl es 10 per cent - - ASTM C88 or  JI S A 1122

Fl at  or  el ongat ed par t i c l es 5 per cent - - ASTM D4791 or  
JARA Handbook [ 2] - 24

2. 2   SUBBALLAST

Pr ovi de subbal l ast  consi st i ng of  aggr egat e- soi l  mat er i al s conf or mi ng t o an 
ASTM D1241 Type I ,  Gr adat i on [ A]  [ B]  [ C]  [ D]  mi xt ur e.

2. 3   GEOTEXTI LE

Submi t  geot ext i l e sampl es f or  t est i ng.   Submi t  sampl es a mi ni mum of  [ 30]  
[ 60]  [ 90]  [ _____]  days pr i or  t o t he begi nni ng of  i nst al l at i on of  t he 
geot ext i l es.   Pr ovi de one sampl e f or  each 20 uni t s ( r ol l s,  panel s,  et c. )  
of  geot ext i l e t o be used i n t he cont r act .   Ensur e al l  sampl es ar e f r om t he 
same pr oduct i on l ot  as wi l l  be suppl i ed f or  t he cont r act .   I dent i f y 
sampl es by t he manuf act ur er ' s name,  br and name,  l ot  desi gnat i on,  and 
pr oj ect  name.   Ensur e t he mi ni mum si ze of  sampl e submi t t ed f or  t est i ng i s 
t he f ul l  wi dt h of  t he geot ext i l e by [ 1. 7]  [ 9]  [ _____]  m.

2. 3. 1   Physi cal  Pr oper t y Requi r ement s

Pr ovi de a nonwoven,  per vi ous sheet  of  pol ymer i c mat er i al  consi st i ng of  
l ong- chai n synt het i c pol ymer s composed of  at  l east  95 per cent  by wei ght  
pol yol ef i ns,  pol yest er s,  or  pol yami des.   The use of  woven sl i t  f i l m 
geot ext i l es ( i . e.  geot ext i l es made f r om yar ns of  a f l at ,  t ape- l i ke 
char act er )  wi l l  not  be al l owed.   Pr ovi de geot ext i l e t hat  cont ai ns 
st abi l i zer s and/ or  i nhi bi t or s as necessar y t o make t he f i l ament s r esi st ant  
t o det er i or at i on f r om ul t r avi ol et  l i ght  and heat  exposur e,  par t i cul ar l y 
pr i or  t o pl acement  and cover age.   Ensur e t he f i ber s ar e f or med i nt o a 
net wor k whi ch i s di mensi onal l y st abl e.   Fi ni sh t he edges of  t he geot ext i l e 
i n a way t o pr event  t he out er  f i ber s f r om bei ng pul l ed away f r om t he 
geot ext i l e.   Pr ovi de geot ext i l e t hat  exceeds t he appl i cabi l i t y  pr oper t y 
r equi r ement s st at ed i n TABLE I I .

TABLE I I  -   PROPERTY REQUI REMENTS- GEOTEXTI LE

PROPERTY MI NI MUM REQUI REMENTS* TEST METHOD

Wei ght * * 0. 57 kg/ 0. 836 sq m ASTM D3776/ D3776M Opt i on B

Col or Gr ey or  t i nt ed - -

St r engt h Cl ass 1 AASHTO M 288

Appar ent  openi ng si ze ( AOS)  
( maxi mum r equi r ed val ve)

Less t han 0. 22 mm si eve ASTM D4751
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TABLE I I  -   PROPERTY REQUI REMENTS- GEOTEXTI LE

PROPERTY MI NI MUM REQUI REMENTS* TEST METHOD

Per mi t t i v i t y 0. 1 per  sec ASTM D4491/ D4491M

Ul t r avi ol et  degr edat i on at  
500 hour s

50 per cent  st r engt h r et ai ned ASTM D4355/ D4355M

* These pr oper t y r equi r ement s ar e Mi ni mum Aver age Rol l  Val ues i n t he weaker  pr i nci pal  
di r ect i on.
* * Do not  l i mi t  geot ext i l e sel ect i on by t he mi ni mum wei ght  shown.   Base sel ect i on on 
t he ot her  pr oper t y r equi r ement s l i st ed.   Heavi er  geot ext i l es have shown gr eat er  
r esi st ance t o abr asi on.

2. 3. 2   Di mensi onal  Requi r ement s

Mat ch each r ol l  of  geot ext i l e t o t he r oadbed wi dt h.   Ensur e each r ol l  of  
geot ext i l e i s at  l east  3. 6 m.

2. 4   JOI NT BARS

Pr ovi de j oi nt  bar s of  t he s i ze,  shape,  and punchi ng pat t er n t o f i t  t he 
r ai l  bei ng j oi ned.

2. 4. 1   New Joi nt  Bar s

Use new j oi nt  bar s wi t h new r ai l .   Use j oi nt  bar s t o mat ch r ai l  sect i on.   
Ensur e new j oi nt  bar s conf or m t o t he r equi r ement s of  JI S E 1102,  or  
JI S E 1125 at  gl ued i nsul at ed j oi nt s.

2. 4. 2   Compr omi se Joi nt  Bar s

Ensur e compr omi se j oi nt  bar s ar e of  t he s i ze,  shape,  and punchi ng pat t er n 
t o f i t  t he r ai l  s i zes and sect i ons bei ng j oi ned.   Use onl y f act or y 
desi gned and const r uct ed ( f or ged or  cast )  compr omi se j oi nt  bar s t o j oi n 
r ai l s of  di f f er ent  s i zes.

2. 4. 2. 1   New Compr omi se Joi nt  Bar s

Pr ovi de compr omi se j oi nt  bar s conf or mi ng t o t he r equi r ement s of  JI S E 1116.

2. 5   GREASE

Use gr ease f or  l ubr i cat i ng movi ng par t s i n t ur nout s and ot her  t r ackwor k 
wi t h t he f ol l owi ng t ypi cal  char act er i st i cs:

Cal ci um Soap,  per cent 9. 0

Sol i d Addi t i ve ( Gr aphi t e) , per cent 11. 5
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Penet r at i on,  ASTM D217 or  JI S K 2220 at  25 degr ees C wor ked 340

Dr oppi ng Poi nt  ASTM D566 or  JI S K 2220 at  25 degr ees C 101/ 214

Oi l  Vi scosi t y,  squar e mm/ r ecor d at  40 degr ees C 81. 8

Ot her  t ypes of  gr ease or  l ubr i cat i ng oi l  may be used pr ovi ded t hat  t he 
gr ease or  oi l  has been used successf ul l y by l ocal  commer ci al  r ai l r oads and 
has t he appr oval  of  t he Cont r act i ng Of f i cer .

2. 6   OI L FOR CORROSI ON PROTECTI ON

Pr ovi de oi l  f or  pr ot ect i ng r ai l  and ot her  t r ack mat er i al s f r om cor r osi on,  
except  j oi nt s,  conf or mi ng t o t he f ol l owi ng gener al  speci f i cat i on:

( Cut back)  Asphal t ,  100 penet r at i on mi ni mum 45 per cent ASTM D402/ D402M or  
JI S K 2207

Fl ash poi nt ,  mi ni mum 55 degr ees C ASTM D1310 or  
JI S K 2265- 1

Vi scosi t y,  k i nemat i c,  60 degr ees C 480 t o 700 sq mm/ s ASTM D2171/ D2171M or  
JI S K 2283

2. 7   RAI L

Submi t  manuf act ur er ' s dat a on new r ai l  i ncl udi ng:   r ai l  wei ght ,  r ai l  
sect i on,  dr i l l i ng,  r ai l  l engt h,  dat e r ol l ed,  and t he name of  t he mi l l  
wher e t he r ai l  was r ol l ed.  I ncl ude chemi cal  anal ysi s.   Al so pr ovi de t he 
desi gn of  t he j oi nt  bar s and compr omi se j oi nt  bar s pr oposed t o be 
f ur ni shed wi t h each r ai l  sect i on.

2. 7. 1   New Joi nt ed Rai l

2. 7. 1. 1   Gener al  Requi r ement s

Compl y wi t h t he f ol l owi ng:

2. 7. 1. 1. 1   Rai l  Lengt hs

Pr ovi de new r ai l  consi st i ng of  a [ 50N] [ 60]  kg/ m sect i on or  heavi er  and 
conf or mi ng t o t he speci f i cat i ons i n JI S E 1101 f or  common,  swi t ch and 
cr ossi ng r ai l s;  JI S E 1120 at  head- har dened r ai l s;  JI S E 1123 f or  
end- har dened r ai l s;  or  JI S E 1122 at  compr omi se r ai l s,   t hat  wer e i n 
ef f ect  at  t he t i me of  i t s  manuf act ur e.   Pr ovi de new r ai l  i n [ 25]  m l engt hs.

2. 7. 1. 2   New Rai l

Pr oduce al l  st eel  i n an el ect r i c f ur nace.   Ensur e st eel  i s  cont i nuous cast  
and f r ee of  hydr ogen.   Cul l  out  and el i mi nat e al l  i nj ur i ous hot  mar ks,  or  
sur f ace i mper f ect i ons.  Cont r ol  cool  r ai l  t o JI S speci f i cat i ons.   Pr ovi de 
r ol l ed r ai l  i n accor dance wi t h t he gener al  physi cal  di mensi onal  
r equi r ement s of  JI S desi gn and meet i ng t he Sect i on t ol er ances and Chemi cal  
Composi t i on  speci f i ed i n t he JI S st andar ds.
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2. 7. 1. 2. 1   Test i ng

Test  r ai l  ul t r asoni cal l y t o t he f ol l owi ng cal i br at i on gui del i nes:

CALI BRATI ON GUI DLI NES

Head 2. 4 mm Fl at  bot t om Hol e

Web 3. 2 mm Fl at  Bot t om Hol e

Base 3. 2 mm X 12. 7 mm Sl ot

2. 7. 1. 2. 2   St r ai ght ness

St r ai ght en r ai l  f or  l i ne i n a pr ess or  r ol l er  st r ai ght ener .   End 
st r ai ght ness must  meet  t he f ol l owi ng gui del i nes:

Dr oop 1. 0 mm Maxi mum

Di p 1. 0 mm Maxi mum

Hook 1. 0 mm Maxi mum

2. 7. 2   Wel ded Rai l

Pr ovi de new r ai l  consi st i ng of ,  [ 50N] [ 60]  kg/ m sect i on and conf or mi ng t o  
JI S E 1101.   Mi ngl i ng of  new and r el ay r ai l  wi l l  not  be per mi t t ed.

2. 8   TI E PLATES

2. 8. 1   Gener al

Pr ovi de new t i e pl at es,  wi t h di mensi ons,  punchi ng pat t er n,  and cant  
conf or mi ng t o JI S E 1110 wi t h new r ai l .   Use cant ed t i e pl at es i n al l  new 
r ai l .

2. 9   SYNTHETI C TI ES

Submi t  name of  t he t i e manuf act ur er ,  di mensi ons,  and  t he pr e- dr i l l  s i ze 
as r ecommended by t he t i e manuf act ur er  f or  t he t ype and si ze f ast eni ng 
syst em bei ng used.   Use synet hi c t i es conf or mi ng t o JI S E 1203.   
I ncor por at e a sur f ace pat t er n t o pr ovi de a mi ni mum si ngl e t i e l at er al  push 
r esul t  of  11. 1 kN af t er  no mor e t han 100, 000 gr oss met r i c t ons of  
accumul at ed t r af f i c .   Submi t  cer t i f i ed t est  r epor t s f or  cr osst i es and 
swi t ch t i es,  a mi ni mum of  seven cal endar  days pr i or  t o any t i es bei ng 
i nst al l ed i n t r ack.

2. 9. 1   Cr osst i es

2. 9. 1. 1   Except  at  Road Cr ossi ngs

Pr ovi de synet hi c cr osst i es,  except  at  r oad cr ossi ngs,  whi ch ar e no l ess 
t han [ 140]  mm t hi ck and [ 200]  mm wi de,  wi t h a l engt h of  [ 2. 1] [ 2. 6]  m.
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2. 9. 1. 2   At  Road Cr ossi ngs

Pr ovi de synt het i c cr osst i es at  r oad cr ossi ngs whi ch ar e no l ess t han 140 
mm t hi ck and 200 mm wi de.   Use a l engt h of  2. 6 m,  unl ess r ecommended 
ot her wi se by t he manuf act ur er  of  t he cr ossi ng sur f ace mat er i al s.

2. 9. 2   Swi t ch Ti es

Pr ovi de swi t ch t i es  t hat  ar e 140 mm t hi ck and 230 mm wi de.   Pr ovi de 
l engt h and quant i t i es as shown.

2. 9. 3   Bal l ast ed- Deck Br i dge Ti es

Synt het i c t i es f or  use i n t r ack over  bal l ast ed deck br i dges must  be 
st andar d cr osst i es.

2. 10   STEEL TI ES

Submi t  name of  t he t i e manuf act ur er ,  di mensi ons,  t ype of  f i xat i on and t he 
chemi cal  anal ysi s of  t he st eel .   Pr ovi de st eel  t i es conf or mi ng t oI SO 6305- 3
meet i ng t he mi ni mum pr oper t i es l i s t ed i n t he Tabl e bel ow.   Const r uct  st eel  
t i es wi t h hook- i n shoul der s of  a 178 mm mi ni mum spade;  Cont r act or  t o 
coor di nat e wi t h manuf acut ur er  based on f i xat i on syst em sel ect ed.   Desi gn 
and f ur ni sh t i es wi t h el ast i c t ype r ai l  f i xat i on syst em.   Pr ovi de t i es 
wi t h a br and r ol l ed i nt o t he mat er i al  i ndi cat i ng t he sect i on and 
manuf act ur er .   Pr ovi de st eel  t i es wi t h t he f ol l owi ng mi ni mum sect i on:

St eel  Ti es

Lengt h 1850 mm

Wi dt h 280 mm

Thi ckness 10 mm

Sect i on Dept h 118 mm

Moment  of  I ner t i a 610 cm4

Manuf act ur e t i es f r om st eel  f r ee of  i nj ur i ous segr egat i on wi t h a mi ni mum 
t ensi l e st r engt h of  400 MPa.   Use st eel  wi t h t he chemi cal  composi t i on 
conf or mi ng t o JI S G 3101 ( Gr ade SS400)  or  JI S G 3106 ( Gr ade SM490) .

2. 11   CONCRETE TI ES

Submi t  name of  t he t i e manuf act ur er ,  di mensi ons,  t ype of  f i xat i on and t he 
chemi cal  anal ysi s of  t he concr et e mi x.   Pr ovi de concr et e t i es and 
f ast eni ng syst em compl yi ng wi t h t he mat er i al  and st r engt h r equi r ement s 
speci f i ed i n JI S E 1201 or  JI S E 1202.   Ensur e concr et e t i es ar e a mi ni mum 
of  2 m i n l engt h,  wi dt h of  [ 220] [ 240] [ 300]  mm,  and hei ght  of  [ 174]  mm.   
Fur ni sh concr et e wi t h dual  dur omet er  r ubber  pads,  whi ch have 50 t o 60 
shor e A dur omet er  on t he bot t om sur f ace and 75 t o 85 Shor e A dur omet er  
r ei nf or ced r ubber  on t he t op sur f ace.   Submi t  cer t i f i ed t est  r epor t s f or  
t i es and f ast eni ng syst em,  a mi ni mum of  seven cal endar  days pr i or  t o any 
t i es bei ng i nst al l ed i n t r ack.   Document  t he t est i ng r equi r ed by JI S E 1201
 or  JI S E 1202.
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Pr ovi de hook- i n shol der s t o be cast  i n t he t i es at  t he t i me of  
manuf act ur er  f or  el ast i c spr i ng c l i p f i xat i on syst em.  Cont r act or  must  
coor di nat e t he sel ect ed f i xat i on syst em wi t h t he concr et e t i e manuf act ur er .

2. 12   TURNOUTS AND TRACK CROSSI NGS

Ensur e component  par t s of  t he t ur nout s t o be f ur ni shed ar e t he pr oduct s of  
manuf act ur er s r egul ar l y engaged i n t he manuf act ur e of  such pr oduct s whi ch 
essent i al l y  dupl i cat e i t ems t hat  have been i n sat i sf act or y use at  l east  2 
year s pr i or  t o bi d openi ng.   The par t s need not  al l  be made by t he same 
manuf act ur er ,  but  ensur e each t ur nout  i s t he pr oduct  of  a s i ngl e f i r m.   
Pr ovi de swi t ch assembl i es,  st ands,  f r ogs,  and guar dr ai l s assembl i es 
conf or mi ng t o t he r equi r ement s of  JI S E 1301,  JI S E 1303,  and JI S E 1304.

2. 12. 1   Rai l  and Joi nt  Bar s

Fur ni sh and i nst al l  r ai l ,  j oi nt  bar s,  and mi scel l aneous t r ack mat er i al s 
used i n t ur nout  and t r ack cr ossi ng const r uct i on as par t  of  t he compl et e 
t ur nout  or  cr ossi ng.   Use r ai l  and mi scel l aneous t r ack mat er i al s i n 
t ur nout  and t r ack cr ossi ng const r uct i on of  t he t he wei ght  and sect i on 
[ shown on t he cont r act  dr awi ngs]  [ as l i s t ed:

TURNOUT TRACK OR CROSSI NG I D TURNOUT GEOMETRY DESI GNATI ON ( JI S E 1304)

[ _____] [ _____]

]

2. 12. 2   Maxi mum Wear  Used Rai l s I nst al l ed i n Tur nout s

[ The aver age t op ( ver t i cal )  wear  must  be 3 mm or  l ess.   Gage si de head 
wear  must  not  exceed 3 mm.

2. 12. 3   Fr ogs,  Swi t ches,  Guar dr ai l s and Appur t enances

Pr ovi de f r ogs,  swi t ches,  guar dr ai l s and appur t enances consi st i ng of  
mat er i al s sui t abl e f or  use i n heavy t onnage mai n t r ack.   Ensur e used 
t ur nout  mat er i al s ar e f ul l y  r econdi t i oned and wi t hi n pl us or  mi nus 3 mm of  
t he or i gi nal  speci f i cat i on f or  t hat  t ur nout  desi gn.   Use mat er i al s i n t he 
t ur nout  of  t he same wei ght  and sect i on.   Pr ovi de mat er i al s i n good 
condi t i on and f r ee f r om excessi ve r ust ,  di r t ,  and ot her  f or ei gn 
mat er i al s.   Pr ovi de r ai l  wei ght  and sect i on as speci f i ed.

2. 12. 3. 1   Swi t ches

Usewi t ches f or  new t ur nout  const r uct i on or  compl et e t ur nout  r epl acement  
consi st i ng of  5029 mm r ei nf or ced st r ai ght  spl i t  swi t ches wi t h gr aduat ed 
r i ser s gener al l y conf or mi ng t o JI S E 1305.   Use swi t ch mat er i al s t o 
r epl ace def ect i ve mat er i al s as i ndi cat ed.

a.   Ensur e swi t ch poi nt s ar e new.   [ Ensur e one swi t ch poi nt  i n each 
t ur nout  i s manganese t i pped i n accor dance wi t h JI S E 1305 i nst al l ed on 
t he si de opposi t e t he t ur nout  s i de of  t he swi t ch ( exampl e t he r i ght  
swi t ch poi nt  i s  manganese t i pped on a l ef t  hand t ur nout ) . ]
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b.   Pr ovi de new swi t ch r ods and connect i ng r ods.

c.   Pr ovi de new or  used gage pl at es,  swi t ch pl at es,  s l i de pl at es,  and heel  
pl at es i n good condi t i on and not  wor n or  cor r oded.   Pr ovi de ei t her  
r i gi d or  adj ust abl e r ai l  br aces.   For  a gi ven t ur nout  al l  r ai l  br aces 
must  be of  t he same desi gn.

d.   Pr ovi de heel  bl ocks t hat  ar e ei t her  cast  or  f or ged st eel ,  ei t her  new 
or  used,  and i n good condi t i on.   Pr ovi de new,  heat  t r eat ed heel  bl ock 
bol t  assembl i es.   Pr ovi de ei t her  new or  used heel  j oi nt  bar s good 
condi t i on whi ch ar e manuf act ur ed f or  t he pur pose.   I f  f l oat i ng heel  
bl ocks ar e used,  use speci al  no.  5 doubl e shoul der  pl at es t o mai nt ai n 
160 mm heel  spr ead.

2. 12. 3. 2   Fr ogs

Pr ovi de [ bol t ed r ai l ]  [ r ai l bound manganese]  [ sol i d manganese sel f - guar ded]  
f r ogs i n t he s i zes i ndi cat ed.

a.   Pr ovi de [ new]  [ r emanuf act ur ed]  f r ogs.   Do not  use cr acked or  br oken 
used f r og cast i ngs.   Cr acked or  br oken f r og cast i ngs t hat  have been 
r epai r ed by wel di ng ar e not  accept abl e and do not  use.   Ensur e 
r emanuf act ur ed f r ogs meet  t he f ol l owi ng wear  r equi r ement s:

( 1)  Pr ovi de f r og poi nt s t hat  ar e i n good condi t i on and not  wor n,  
chi pped,  or  br oken.

( 2)  Maxi mum al l owabl e wear  on used or  r econdi t i oned f r ogs i s:

Fr og Poi nt 3 mm

Top Sur f ace 3 mm

Rai sed Guar di ng Face 
( Sel f - Guar ded)

3 mm

Al l  Wear  Sur f aces 3 mm

( 3)  Mi ni mum f l angeway dept h f or  used f r ogs i s 44 mm.   Mi ni mum 
f l angeway wi dt h i s 48 mm.

b.   Pr ovi de new f r og bol t s,  nut s,  l ock washer s,  and headl ocks.

2. 12. 3. 3   New or  Repl acement  Guar d Rai l s

Ensur e new or  r epl acement  guar d r ai l s ar e a mi ni mum of  4. 6 m i n l engt h and 
ar e new or  used i n good condi t i on.   Pr ovi de guar d r ai l s of  any of  t he 
f ol l owi ng desi gns:   Tee r ai l ,  sol i d manganese st eel  ,  or  an accept abl e 
hook f l ange desi gn,  i n accor dance wi t h JI S E 1307.   Ensur e t he guar d f ace 
f or  used guar d r ai l s i s smoot h and not  wor n mor e t han 3 mm f r om i t s new 
condi t i on.   Equi p guar d r ai l s bol t ed t o t he r unni ng r ai l s wi t h f i l l er s.   
When f i l l er s ar e i nst al l ed or  r epai r ed,  use new bol t  assembl i es.   Al l  
bol t s,  nut s,  and associ at ed har dwar e must  be new.   Equi p c l amped guar d 
r ai l s wi t h bl ock wedges,  f i l l er  wedges,  and cot t er  keys.   Pr ovi de new 
guar d r ai l  pl at es or  use accept abl e r epl acement s.   I nst al l  s i ngl e- shoul der  
t i e pl at es used wi t h guar d r ai l s wi t h t he shoul der  on t he i nsi de f l ush 
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agai nst  t he base of  t he guar d r ai l .

2. 12. 3. 4   Hook Pl at es

Hook pl at es must  be new or  accept abl e used mat er i al  and of  t he desi gns and 
l engt hs i ndi cat ed on AREMA Eng Man,  Pl an Nos.  112 and 241,  or  per  
JI S E 1305.

2. 12. 3. 5   Swi t ch St ands

2. 12. 3. 5. 1   New or  Repl acement  Swi t ch St ands

Pr ovi de new or  r epl acement  swi t ch st ands conf or mi ng t o AREMA Eng Man,  Pl an 
251- 64,  whi ch ar e new or  f ul l y  r econdi t i oned,  l ow- st and t ype wi t h model  
number  [ Bet hl ehem St eel  model  51A] [ _____] .   Pr ovi de 
[ aut omat i c- act i on] [ semi - aut omat i c act i on ( spr i ng) ]  [ posi t i ve- act i on 
( r i gi d) ]  swi t ch st and wi t h [ adj ust ment  f r om t he t op wi t h shi ms t hr ough a 
moveabl e cover ] [ spr i ng connect i ng r ods] [ adj ust abl e connect i ng r ods] [ _____] .

2. 12. 3. 5. 2   Exi st i ng Swi t ch St ands

Recondi t i on exi st i ng swi t ch st ands,  st af f s and t ar get s,  wher e not  
desi gnat ed f or  r epl acement ,  by c l eani ng t o bar e met al  and t hen pai nt  wi t h 
one coat  of  met al  pr i mer . [   Cl ean and r e- l ubr i cat e t he i nt er i or  por t i on of  
t he st ands,  i ncl udi ng mechani sms. ]   Pai nt  swi t ch st and st af f  wi t h t wo 
coat s of  bl ack enamel  pai nt .   Si mi l ar l y pr epar e and pai nt  swi t ch t ar get s 
wi t h t wo coat s of  r ed or  whi t e enamel  pai nt  t o i ndi cat e swi t ch posi t i on i n 
accor dance wi t h nor mal  r ai l r oad pr act i ce.

2. 12. 3. 5. 3   Swi t ch Lamps

Equi p each st and wi t h one of  t he f ol l owi ng swi t ch l amps as i ndi cat ed on 
t he pr oj ect  pl ans:

2. 12. 3. 5. 3. 1   Ref l ect i ng Type

Appr oved r ef l ect i ng swi t ch l amps f i t t ed wi t h st andar d commer ci al - t ype 
doubl e r ed and whi t e r ef l ect i ng l enses but  wi t hout  day si gnal  t ar get s.

2. 12. 3. 5. 3. 2   Ref l ect i ng Type wi t h Dayl i ght  Di sk

Appr oved r ef l ect i ng swi t ch l amps f i t t ed wi t h st andar d commer ci al - t ype 
doubl e r ed and whi t e r ef l ect i ng l enses,  and wi t h day si gnal  t ar get s.

2. 12. 3. 5. 3. 3   I l l umi nat ed Type

Appr oved i l l umi nat ed l amps wi t h pr i mar y bat t er y,  bat t er y housi ng,  and 
cabl e.

2. 12. 4   Tr ack Cr ossi ngs

Pr ovi de new t r ack cr ossi ngs f abr i cat ed i n accor dance wi t h AREMA Eng Man,  
Pl an No.  [ _____] .   Rai l  wei ght  and sect i on i s [ _____] .   Pr ovi de t i e l ayout  
i n accor dance wi t h AREMA Eng Man,  Pl an No.  [ _____] .

2. 12. 5   Rai l  Br aces

Pr ovi de ei t her  t he f i xed or  adj ust abl e t ype r ai l  br aces of  st andar d 
manuf act ur e.
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2. 13   GRADE CROSSI NGS

Use r ecycl abl e mat er i al s i n gr ade cr ossi ngs conf or mi ng t o EPA r equi r ement s 
i n accor dance wi t h Sect i on 01 33 29 SUSTAI NABI LI TY REQUI REMENTS AND 
REPORTI NG.

2. 13. 1   Cr ossi ng Mat er i al  or  Sur f ace

Wi t hi n 30 days of  t he Not i ce t o Pr oceed,  submi t  t he br and name of  t he 
pr emanuf act ur ed cr ossi ng mat er i al  or  cr ossi ng sur f ace mat er i al  pr oposed 
f or  use al ong wi t h manuf act ur er ' s l i t er at ur e concer ni ng t he pr oduct ;  and 
f or  bui l t - i n- pl ace cr ossi ngs,  t he t ype of  mat er i al s t o be used al ong wi t h 
manuf act ur er ' s l i t er at ur e.   Submi t  det ai l ed i nst al l at i on pr ocedur e f or  t he 
pr emanuf act ur ed cr ossi ng mat er i al  or  cr ossi ng sur f ace mat er i al  pr oposed 
f or  use wi t hi n 30 days of  t he not i ce t o pr oceed.   Ensur e r oadway wi dt h i s 
as i ndi cat ed i n t he cont r act  dr awi ngs.   Pr ovi de cr ossi ng mat er i al  or  
sur f ace compl yi ng wi t h t he f ol l owi ng:

a.   Const r uct  a semi - per manent  aggr egat e cr ossi ng of  compact ed cr ushed 
aggr egat e pl aced bet ween t he r ai l s and as shor t  appr oaches t o t he 
t r ack.   Pr ovi de aggr egat e consi st i ng of  a cr ushed gr avel  or  cr ushed 
st one mat er i al  conf or mi ng t o t he r equi r ement s of  [ bal l ast ]  
[ subbal l ast ]  [ ASTM D1241,  Type I ,  Gr adat i ons A or  B] .

b.   Const r uct  a per manent  aggr egat e cr ossi ng of  compact ed cr ushed 
aggr egat e pl aced i n t he t r ack bet ween bond t i mber s header  as 
i ndi cat ed.   Pr ovi de cr ushed aggr egat e consi st i ng of  [ bal l ast ]  
[ subbal l ast ]  [ a cr ushed aggr egat e mat er i al  conf or mi ng t o t he 
r equi r ement s of  ASTM D1241,  Type I ,  Gr adat i ons A or  B] .

c.   Pr ovi de [ const r uct ed- i n- pl ace]  [ pr ef abr i cat ed]  f ul l - dept h t i mber  
cr ossi ngs.   Ensur e t i mber  r oad cr ossi ng mat er i al s ar e [ oak]  
[ accept abl e har dwood] .   Pr ovi de seasoni ng and t r eat ment  conf or mi ng t o 
t he r equi r ement s of  AWPA U1.

d.   Use bi t umi nous pavi ng mat er i al s f or  f ul l - dept h asphal t i c  cement  
concr et e ( bi t umi nous)  cr ossi ng wi t h bond t i mber s f l angeway header s 
conf or mi ng t o t he appl i cabl e St at e of  [ _____]  Hi ghway Speci f i cat i on 
f or  a [ _____]  t ype mi x desi gn.   Ensur e bond t i mber s ar e [ oak]  
[ accept abl e har dwood] .   Pr ovi de seasoni ng and t r eat ment  conf or mi ng t o 
AWPA U1.

e.   Pr ovi de concr et e pavement  mat er i al s f or  f ul l - dept h,  cast - i n- pl ace 
concr et e cr ossi ngs conf or mi ng t o t he r equi r ement s of  Sect i on 03 30 00 
CAST- I N- PLACE CONCRETE.

f .   Use pr emanuf act ur ed,  pr ecast  concr et e panel s f or  gr ade cr ossi ngs 
const r uct ed of  r ei nf or ced concr et e havi ng a mi ni mum 28- day compr essi ve 
st r engt h of  34. 5 MPa.   Ensur e each panel  i s  manuf act ur ed t o meet  
HS20- 44 l oadi ng i n accor dance wi t h AASHTO HB- 17,  wi t h 30 per cent  
i mpact  i ncr ement .   Base l oadi ng on si ngl e axl e l oads of  14, 500 kg.   
Use pr ecast  cr ossi ng panel s t hat  ar e t he pr oduct  of  a company 
r egul ar l y engaged i n t he manuf act ur e of  such panel s,  and whose 
pr oduct s have been successf ul l y used i n t he commer ci al  r ai l r oad 
i ndust r y f or  at  l east  2 year s.

g.   Pr ovi de f ul l  dept h panel s f or  pr emanuf act ur ed el ast omer i c cr ossi ng 
syst ems.   Ensur e el ast omer i c syst ems wi t h or  wi t hout  st eel  composi t i on 
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gr ade cr ossi ng panel s ar e t he pr oduct  of  a company r egul ar l y engaged 
i n t he manuf act ur e of  such pr oduct s,  and whose pr oduct s have been 
successf ul l y used i n t he commer ci al  r ai l r oad i ndust r y f or  at  l east  2 
year s.

2. 13. 2   Rai l

Pr ovi de r ai l  wi t hi n t he r oad cr ossi ng and f or  at  l east  6 m on ei t her  s i de 
of  t he cr ossi ng t hat  i s [ _____]  [ 50N]  as speci f i ed i n par agr aph Rai l  and 
Joi nt  Bar s.

2. 13. 3   Ti es

Pr ovi de t i es wi t hi n t he r oad cr ossi ng and f or  at  l east  6 m on ei t her  s i de 
of  t he cr ossi ng consi st i ng of  har dwood or  pol ymer  composi t e and as 
speci f i ed i n par agr aphs Cr osst i es and Swi t ch Ti es.

2. 13. 4   Tr ack Mat er i al s

For  pr emanuf act ur ed cr ossi ng sur f aces or  syst ems,  pr ovi de t i e pl at es,  
spi kes or  ot her  r ai l  f ast ener s,  r ai l  anchor s,  and ot her  t r ack mat er i al s 
conf or mi ng t o t he manuf act ur er ' s r ecommendat i ons.   Unl ess speci f i ed by t he 
cr ossi ng manuf act ur er ,  pr ovi de t r ack mat er i al s as speci f i ed i n par agr aph 
MI SCELLANEOUS TRACK MATERI ALS.

2. 13. 5   Thr eaded Fast ener s and Scr ew Spi kes

Use t hr eaded f ast ener s i n gr ade cr ossi ngs of  t he s i zes and l engt hs 
speci f i ed by t he gr ade cr ossi ng manuf act ur er  or  as i ndi cat ed f or  
bui l t - i n- pl ace cr ossi ngs.   Use scr ew spi kes wi t h a mi ni mum ul t i mat e 
t ensi l e st r engt h of  400 MPa,  conf or mi ng t o JI S E 1109 and gal vani zed f or  
cor r osi on pr ot ect i on.

2. 13. 6   Pi pe f or  Subdr ai ns

Pi pe f or  subdr ai ns must  be [ 152]  [ 203]  [ _____]  mm di amet er  cor r ugat ed,  
per f or at ed [ pol yet hyl ene compl yi ng wi t h ASTM F667/ F667M]  [ bi t umi nous 
coat ed gal vani zed cor r ugat ed st eel ] .

2. 13. 7   Cabl e Condui t

Pr ovi de cabl e condui t  under  gr ade cr ossi ngs consi st i ng of  102 mm di amet er  
PVC pi pe conf or mi ng t o UL 651,  and a mi ni mum of  Schedul e 80.

2. 14   MI SCELLANEOUS TRACK MATERI ALS

Submi t  manuf act ur er ' s dat a f or  al l  t r ack mat er i al s t o be f ur ni shed.   
Pr ovi de mi scel l aneous t r ack mat er i al s as f ol l ows:

2. 14. 1   Spi kes

2. 14. 1. 1   Tr ack Spi kes

Pr ovi de new t r ack spi kes conf or mi ng t o JI S E 1108.   Use t r ack spi kes s i ze 
145 mm by 16 mm wi t h 37 kg/ m or  heavi er  r ai l  or  wi t h 40N or  50N r ai l .

2. 14. 1. 2   Br i dge Spi kes

[ Use mi ni mum 19 mm di amet er  washer  head scr ew spi kes t hat  al l ow a mi ni mum 
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of  127 mm penet r at i on i nt o t he st r i nger s t o connect  t he br i dge t i es t o t he 
st r i nger s on an open- deck br i dge,  i n accor dance wi t h AREMA Eng Man,  
Chapt er  7,  Par t  7. ]

2. 14. 2   Bol t s,  Nut s,  and Spr i ng Washer s

Use new t r ack bol t s,  nut s,  and spr i ng washer s t hr oughout  t he pr oj ect  f or  
bot h new and r el ay r ai l . [   Use bol t s i n bot h st eel  and t i mber  br i dge 
connect i ons. ]

2. 14. 2. 1   Bol t s and Nut s

The var i ous r ai l ,  j oi nt  bar s,  and r ai l  dr i l l i ngs r equi r e var i ous l engt hs 
and di amet er s of  bol t  assembl i es.   Det er mi ne t he number  of  bol t  assembl i es 
of  each si ze r equi r ed.   Al l  bol t  di amet er s must  be t he l ar gest  possi bl e 
f or  a gi ven r ai l  dr i l l i ng and j oi nt  bar  punchi ng.   Pr ovi de t r ack bol t s and 
nut s conf or mi ng t o JI S E 1107.   Ensur e t r ack bol t s ar e l ong enough t o 
l eave at  l east  t wo t hr eads exposed af t er  t he nut  i s t i ght ened. [   Use 
JI S B 1186 F10T or  JSS I I  09 S10T bol t s f or  st eel  br i dge connect i ons.   M
i ni mum 19 mm di amet er  wi t h l engt hs as r equi r ed. ]

2. 14. 2. 2   Spr i ng Washer s

Si ze spr i ng washer s and nut s t o ensur e t hat  t he spr i ng washer  devel ops i t s 
f ul l  r eact i ve f or ce and does not  j am i nt o t he j oi nt  bar  hol e.   Pr ovi de 
spr i ng washer s of  t he s i ze t o f i t  t he bol t  and nut  used and conf or mi ng t o 
JI S E 1115.

2. 14. 3   Rai l  Anchor s

Wher e speci al  t ool s ar e r equi r ed t o i nst al l  or  r emove anchor s,  f ur ni sh a 
mi ni mum of  one t ool  f or  each 5, 000 anchor s,  or  f r act i on t her eof ,  not  t o 
exceed 5 t ool s per  j ob.

2. 14. 3. 1   New I nst al l at i on

Pr ovi de new r ai l  anchor s f or  new i nst al l at i ons.   Use si zes conf or mi ng t o 
t he var i ous s i zes of  r ai l  on t he pr oj ect  and conf or mi ng t o JI S E 1111.   
Anchor s may be ei t her  dr i ve- on or  spr i ng t ype.

2. 14. 3. 2   Rai l  Cl i ps and Fast ener s

Pr ovi de si ngl e t i ght  f i t  c l i ps wi t h f i l l er s as necessar y t o f i t  r ai l  
sect i on f ur ni shed.   Cl i p or  f ast ener  desi gn must  anchor  r ai l  agai nst  
l ongi t udi nal  movement .

2. 14. 4   I nsul at ed Joi nt s

Pr ovi de i nsul at ed j oi nt s conf or mi ng t o JI S E 1125.   Do not  use 
convent i onal  cont i nuous i nsul at ed j oi nt s wi t h f i ber  i nsul at i on.   Unl ess 
ot her wi se di r ect ed by t he Cont r act i ng Of f i cer ,  use i nsul at ed j oi nt s f or  
t he f ol l owi ng r ai l  sect i ons,  r ai l  dr i l l i ng,  and number  of  j oi nt s:

RAI L SECTI ON DRI LLI NG NO.  JOI NTS

[ _____] [ _____]  -  [ _____] [ _____]
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2. 14. 5   Bumpi ng Post s,  Cushi on Heads and Wheel st ops

Pr ovi de new bumpi ng post s,  cushi on heads,  and wheel st ops of  a st andar d 
desi gn t hat  has been i n use by commer ci al  r ai l r oad i ndust r y f or  at  l east  5 
year s.   Use bumpi ng post s,  cushi on heads,  and wheel st ops manuf act ur ed by a 
company r egul ar l y engaged i n t he manuf act ur e of  t hese pr oduct s.

2. 14. 5. 1   Bumpi ng Post s

Pr ovi de bumpi ng post s consi st i ng of  al l - st eel  const r uct i on,  t hat  bol t  
f i r ml y ont o t he r ai l ,  and of  a t ype desi gned f or  gener al  ser vi ce.   Pr ovi de 

bumpi ng post s t hat  have t ensi on wi t h 3800 mm2 cr oss- sect i onal  ar ea and 

compr essi on member s wi t h a moment  of  i ner t i a no l ess t han 15 X 106 mm4 of  
JI S G 3101 Gr ade SS400 st eel .   Bumpi ng post  must  be capabl e of  
wi t hst andi ng a y i el d l oad of  3525 kN.

2. 14. 5. 2   Cushi on Heads

Pr ovi de cushi on heads consi st i ng of  al l  s t eel  const r uct i on,  t hat  f i r ml y 
bol t ,  at t ach,  or  c l amp ont o t he bumper  or  end dock ( pl at f or m or  r amp) .   
Cushi on heads must  r esi st  356 kN of  compr essi on.

2. 14. 5. 3   Wheel st ops

Pr ovi de wheel st ops consi st i ng of  al l - st eel  const r uct i on,  t hat  f i r ml y bol t  
or  c l amp ont o t he r ai l ,  and of  a t ype desi gned f or  gener al  ser vi ce.

2. 14. 6   I nner  Guar d Rai l

I nner  guar d r ai l  must  be Cl ass I V or  bet t er  used r ai l s as i ndi cat ed i n 
Par t  2,  Chapt er  4,  " I nspect i on Cl assi f i cat i on of  Second Hand Rai l  f or  
Wel di ng" ,  of  AREMA Eng Man or  JI S E 1307.   Rai l  must  be 40 kg/ m or  
gr eat er .   Ensur e al l  r ai l s  used at  any one i nner  guar d r ai l  l ocat i on ar e 
t he same wei ght  and sect i on.   Ensur e j oi nt  bar s mat ch t he r ai l  pr ovi ded 
and ar e i n good condi t i on.

2. 14. 7   Gage Rods

2. 14. 7. 1   New Gage Rods

Pr ovi de new,  doubl e- cl amp st y l e gage r ods manuf act ur ed i n conf or mance wi t h 
" Speci f i cat i ons f or  Speci al  Tr ackwor k"  of  AREMA Eng Man.   Pr ovi de doubl e 
c l amp st y l e gage r ods t hat  ar e t hr eaded on bot h ends and equi p wi t h f our  
mal l eabl e st eel  cast i ng c l amps t o r i gi dl y hol d bot h s i des of  t he base of  
bot h r ai l s.

2. 14. 8   Der ai l s

2. 14. 8. 1   New Der ai l s

Pr ovi de new der ai l s of  a st andar d desi gn t hat  has been i n use by t he 
commer ci al  r ai l r oad i ndust r y f or  at  l east  5 year s.   Pr ovi de der ai l s 
consi st i ng of  al l - st eel  const r uct i on and desi gned t o be per manent l y spi ked 
t o a cr osst i e.   Pr ovi de ei t her  one- way or  t wo- way der ai l s as i ndi cat ed.  
Pr ovi de ei t her  s l i di ng t ype or  hi nged t ype der ai l s as i ndi cat ed.   When t he 
t ype of  der ai l  i ndi cat ed r equi r es a der ai l  st and,  connect i ng r od,  and 
oper at i ng mechani sm f or  pr oper  oper at i on,  pr ovi de t he der ai l  and al l  
necessar y component s as a uni t .   Pr ovi de l ocat i ons,  s i zes,  and di r ect i ons 
of  t he der ai l s as i ndi cat ed on t he cont r act  dr awi ngs.
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2. 15   RAI L BONDI NG AND GROUNDI NG

2. 15. 1   Rai l  Bonds

Pr ovi de exot her mi c t ype ( " Cadwel d" )  bonds appl i ed t o t he f i el d s i de of  t he 
r ai l  head[ ,  or  [ 1154]  mm bonds wel ded t o t he r ai l  web] .   The bond cabl es 
must  be f l exi bl e bar e copper  st r anded 8 mm di amet er  cabl es conf or mat i ng t o 
JI S C 3102 wi t h pr ef or med ends.   Bond cabl es must  be f l exi bl e bar e copper  
st r anded cabl es wi t h pr ef or med ends and must  conf or m t o JI S E 3601.

2. 15. 2   Gr oundi ng Rods

Gr oundi ng r ods must  be [ 19 mm di amet er  copper  c l ad st eel  r ods]  [ 25 mm 
di amet er  z i nc- coat ed st eel  r ods] .   The mi ni mum l engt h of  gr ound r ods must  
be 2. 5 m.

2. 15. 3   Gr ound Connect i on Cabl es

Make connect i ons bet ween t he gr oundi ng syst em or  gr ound r ods and r ai l s 
wi t h a bar e f l exi bl e copper  st r anded 9 mm cabl e conf or mi ng t o JI S C 3102.

2. 15. 4   El ect r i cal  Connect i ng Har dwar e

Pr ovi de el ect r i cal  connect i ng har dwar e consi st i ng of  br onze pr essur e bar  
t ype mat er i al s havi ng no r ot at i ng par t s comi ng i n di r ect  cont act  wi t h 
conduct or s.

2. 16   WELDI NG

2. 16. 1   Rai l  Wel di ng Ki t s

Ensur e k i t s f or  t her mi t e t ype r ai l  wel ds ar e appr oved by t he Cont r act i ng 
Of f i cer  bef or e use.   Pr ovi de wel di ng ki t s f or  al l  r ai l  sect i ons used and 
no di f f er ent i at i on wi l l  be made bet ween Cont r act or - f ur ni shed and 
Gover nment - f ur ni shed r ai l  sect i ons f or  measur ement  and payment  pur poses.

2. 16. 2   El ect r odes

Pr ovi de AWS l ow- hydr ogen,  hi gh t ensi l e 140- 16 ( ext r apol at i on)  or  25- 20 
el ect r ode,  Gr ade 310- 16 and 310- 15 st ai nl ess st eel  r od wel di ng 
el ect r odes.   Pr ovi de el ect r odes of  t he smal l est  pr act i cal  di amet er  wor ked 
at  t he l owest  compat i bl e cur r ent .   Ensur e coat i ng on l ow- hydr ogen t ype 
el ect r odes i s t hor oughl y dr y when t he el ect r ode i s pr ovi ded.   Use 
el ect r odes t aken f r om her met i cal l y seal ed packages wi t hi n one hour  of  t he 
t i me t he package i s opened.   Dr y el ect r odes not  used wi t hi n t hi s one- hour  
per i od and el ect r odes t aken f r om non- her met i cal l y seal ed packages f or  at  
l east  one hour  bet ween 371 and 427 degr ees C.   El ect r odes so dr i ed may be 
st or ed at  t emper at ur es bet ween 107 and 205 degr ees C unt i l  used,  or ,  i f  
not  st or ed and not  used wi t hi n one hour  af t er  t hi s dr yi ng i s compl et ed,  
r e- dr y bef or e use.   Do not  use el ect r odes whi ch have been wet .

PART 3   EXECUTI ON

3. 1   REMOVAL,  SALVAGE,  AND DI SPOSI TI ON OF MATERI ALS

Do not  di smant l e t r acks and segment s of  t r ack unt i l  appr oved t o do so by 
t he Cont r act i ng Of f i cer .   Sal vage t he f ol l owi ng mat er i al s f or  l at er  use by 
t he Gover nment .   Some of  t hese i t ems wi l l  be used i n t he r epai r  of  t r acks 
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as i ndi cat ed.

3. 1. 1   Mat er i al s To Be Sal vaged

Mat er i al s t o be sal vaged f or  l at er  use by t he Gover nment  ar e:

a.   [ _____] .

b.   [ _____] .

Ot her  mat er i al s ar e t he pr oper t y of  t he Cont r act or  and r emove f r om t he 
pr oj ect .

3. 1. 2   Met hods and Pr ocedur es

The Cont r act or  may use any met hods t o di smant l e t he t r ack,  pr ovi ded pr oper  
measur es ar e t aken t o ensur e t he saf et y of  t he l abor er s and t he gener al  
publ i c,  and no damage i s caused t o t r ack component s t o be sal vaged or  
ot her  t r acks and st r uct ur es whi ch ar e i ndi cat ed t o r emai n.   Do not  cause 
damage t o adj acent  s i dewal ks or  paved r oadways dur i ng r emoval  of  exi st i ng 
t r acks.   Rest or e damage t o t hese f aci l i t i es caused by t he Cont r act or  at  
Cont r act or ' s expense.

3. 1. 3   I nvent or y of  Tr ack Mat er i al s

Keep a det ai l ed i nvent or y of  excess and sal vaged t r ack mat er i al s 
st ockpi l ed f or  t he Gover nment .   Recor d det ai l ed i nvent or y i n appr opr i at e 
f or mat  and f ur ni sh t o t he Cont r act i ng Of f i cer .

3. 1. 4   I nspect i on and Recondi t i oni ng of  Used Tr ack Mat er i al s

Cl ean and i nspect  sal vaged t r ack mat er i al s f or  def ect s t o det er mi ne t hei r  
sui t abi l i t y  f or  f ur t her  use.

3. 1. 4. 1   Cl eani ng By Hand or  Mechani cal  Means

Cl ean r ai l ,  j oi nt  bar s,  gage r ods,  t i e pl at es,  r ai l  anchor s,  and ot her  
mat er i al s by hand or  mechani cal  means t o r emove al l  adher i ng di r t  and 
heavy r ust i ng so t hat  t he bar e st eel  can be exami ned.

3. 1. 4. 2   Vi sual  Exami nat i on of  Rai l s

Vi sual l y exami ne r ai l s f or  evi dence of  def ect s such as t hose i l l ust r at ed 
on  For m 402- A f ound i n Chapt er  4 Par t  3 of  AREMA Eng Man.   Br i ng such 
def ect s t o t he at t ent i on of  t he Cont r act i ng Of f i cer  who wi l l  be t he f i nal  
j udge as t o t he ser vi ceabi l i t y  of  t he r ai l .   Mar k r ai l s havi ng bol t  hol e 
cr acks or  end bat t er  under  par agr aph TRACK REPAI R t hat  can be 
r econdi t i oned f or  use by cr oppi ng and r edr i l l i ng at  t he l ocat i on of  t he 
def ect  wi t h yel l ow pai nt .   Rej ect  r ai l s  wi t h ot her  def ect s or  whi ch cannot  
be r econdi t i oned scr ap and mar k wi t h br i ght  r ed pai nt  and st ack separ at el y.

3. 1. 4. 3   Vi sual  Exami nat i on of  Joi nt  Bar s

Exi st i ng j oi nt  bar s and compr omi se j oi nt  bar s whi ch ar e r emoved and no 
l onger  r equi r ed at  t hat  l ocat i on due t o r ai l  r epl acement  or  ot her  wor k may 
be cl eaned and r eused at  ot her  l ocat i ons,  subj ect  t o r evi ew and appr oval  
of  t he Cont r act i ng Of f i cer .   Sal vage or  scr ap j oi nt  bar s and compr omi se 
j oi nt s t hat  ar e not  r eused.   Vi sual l y exami ne j oi nt  bar s f or  def ect s and 
wear .   Scr ap j oi nt  bar s wi t h bol t  hol e or  spi ke s l ot  cr acks.   Scr ap bar r  
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whi ch do not  f i t  t i ght l y agai nst  t he r ai l  or  bar s i n whi ch t he bol t  hol es 
ar e excessi vel y cor r oded or  wor n.   The Cont r act i ng Of f i cer  wi l l  be t he 
f i nal  j udge of  t he ser vi ceabi l i t y  of  j oi nt  bar s.   Mar k scr apped bar s wi t h 
br i ght  r ed pai nt  and st ack separ at el y.

3. 1. 4. 4   Vi sual  Exami nat i on of  Gage Rods

Vi sual l y exami ne gage r ods f or  bends,  cr acks,  or  br eaks.   Bent ,  cr acked,  
or  br oken gage r ods ar e consi der ed as scr ap,  mar ked wi t h br i ght  r ed pai nt  
and st acked separ at el y.

3. 1. 4. 5   Vi sual  Exami nat i on of  Ti e Pl at es and Rai l  Anchor s

Vi sual l y exami ne t i e pl at es and r ai l  anchor s f or  cr acks,  br eaks,  excessi ve 
wear ,  and excessi ve cor r osi on.   Tr ack mat er i al  wi t h t hese def ect s ar e 
consi der ed scr ap,  mar k wi t h br i ght  r ed pai nt  and st ack separ at el y.

3. 1. 4. 6   Gage Rods

Remove and sal vage gage r ods whi ch exi st  i n t angent  t r ack and i n cur ved 
t r ack wi t h a cur vat ur e of  10 degr ees or  l ess.   Reuse sal vaged gage r ods 
t hat  have been i nspect ed and cl eaned t o t he maxi mum ext ent  possi bl e.

3. 1. 4. 7   Gr ade Cr ossi ng Mat er i al s

Sal vage exi st i ng pr emanuf act ur ed gr ade cr ossi ng panel s,  r ai l  and ot her  
t r ack mat er i al s as i ndi cat ed,  or  as desi gnat ed by t he Cont r act i ng 
Of f i cer .   Al l  sal vaged mat er i al s wi l l  r emai n t he pr oper t y of  t he 
Gover nment ,  and r ei nst al l  as i ndi cat ed or  t r anspor t  t o t he mi l i t ar y 
i nst al l at i on st or age yar d.   Remove gr ade cr ossi ng mat er i al s t o be 
sal vaged,  c l ean as r equi r ed f or  pr oper  r ei nst al l at i on,  mar k or  l abel  as 
necessar y f or  pr oper  r ei nst al l at i on,  and t r anspor t  t o t he r ei nst al l at i on 
l ocat i on or  t o t he st or age yar d.

3. 1. 5   Tr anspor t  and St ack Excess and Sal vaged Mat er i al s

3. 1. 5. 1   Mat er i al  Not  Used I n Tr ack Repai r

St ack excess and sal vaged mat er i al s whi ch ar e not  used i n t r ack r epai r  
wor k at  a s i t e on t he mi l i t ar y i nst al l at i on desi gnat ed by t he Cont r act i ng 
Of f i cer .

3. 1. 5. 2   St acki ng of  Rai l s

St ack r ai l s on appr oved si l l s  a mi ni mum of  152 mm above t he gr ound.   St ack 
r ai l s wi t h t he heads up and wi t h t he ends even.   Separ at e each l ayer  by at  
l east  t hr ee 50 by 100 mm wood st r i ps evenl y spaced al ong t he l engt h of  t he 
r ai l .   Gr oup r ai l s by wei ght ,  sect i on,  dr i l l i ng,  condi t i on,  l engt h,  and 
amount  of  wear .   Mar k t he wei ght ,  sect i on,  dr i l l i ng,  and l engt h on one of  
t he r ai l s near  t he mi d- hei ght  of  t he st ack.   Pai nt  t hese mar ki ngs neat l y 
near  one end of  t he r ai l .

3. 1. 5. 3   St acki ng of  Joi nt  Bar s,  Gage Rods,  and Ti e Pl at es

Sor t  j oi nt  bar s,  gage r ods,  and t i e pl at es by sect i on,  punchi ng and 
condi t i on and st ack on pal l et s.   St eel  band each pal l et  st ack f or  f or k l i f t  
handl i ng.   The maxi mum wei ght  on any pal l et  i s  680 kg.   Wi r e compr omi se 
j oi nt  bar s t oget her  i n pai r s and st ack on pal l et s,  separ at e f r om ot her  
bar s.
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3. 1. 5. 4   Cont ai ner s

Sor t  r ai l  anchor s by t ype and si ze and pl ace i n kegs,  st eel  dr ums,  or  
ot her  appr oved cont ai ner s.   Label  cont ai ner s wi t h t he r ai l  wei ght  and 
sect i on.

3. 1. 5. 5   St acki ng of  Speci al  Tr ackwor k Mat er i al s

Pal l et i ze and st ack speci al  t r ackwor k mat er i al s as di r ect ed by t he 
Cont r act i ng Of f i cer .   Mar k t he r ai l  wei ght ,  r ai l  sect i on,  and l engt h on 
each swi t ch poi nt .   Mar k t he wei ght ,  sect i on,  and f r og number  on t he si de 
of  each f r og cast i ng.   Pl ace ot her  sal vaged swi t ch mat er i al s i n st eel  
dr ums and l abel  as t o r ai l  wei ght ,  sect i on,  l engt h of  poi nt s,  and t ur nout  
s i ze.

3. 1. 6   Mat er i al  t o be Scr apped

[ Al l  mat er i al ]  [ _____]  must  be scr apped and must  become t he pr oper t y of  
t he Cont r act or .

3. 2   PLACEMENT OF BALLAST [ AND SUBBALLAST]

Pl ace bal l ast  [ and subbal l ast ]  t o t he l i nes and gr ades i ndi cat ed.   The 
aver age t hi ckness must  be wi t hi n 6 mm of  t he t hi ckness i ndi cat ed.   
Subgr ade must  conf or m t o t he r equi r ement s of  Sect i on 31 00 00 EARTHWORK.   
Do not  pl ace bal l ast  [ and subbal l ast ]  on sof t ,  muddy,  or  f r ozen ar eas.   
Wher e t he pr epar ed subgr ade ( r oadbed)  i s sof t ,  muddy,  r ut t ed,  exhi bi t s 
sever e depr essi ons,  or  i s ot her wi se damaged,  do not  pl ace t he bal l ast  [ and 
subbal l ast ]  unt i l  t he damaged subgr ade has been r epai r ed and t he ar ea has 
been appr oved by t he Cont r act i ng Of f i cer .

3. 2. 1   Subbal l ast

3. 2. 1. 1   Subbal l ast  Pl acement

Pl ace subbal l ast  i n [ t wo]   uni f or m hor i zont al  l i f t s  of  no mor e t han 152 mm 
f or  t he f ul l  wi dt h of  t he cr oss- sect i on t o t he t ot al  dept h i ndi cat ed.   
Shape each subbal l ast  l ayer  t o a sect i on conf or mi ng t o t he subbal l ast  
sect i on shown on t he dr awi ngs and t hor oughl y compact .

3. 2. 1. 2   Subbal l ast  Compact i on

Compact  each subbal l ast  l i f t  usi ng appr oved compact i on equi pment .   Use 
suf f i c i ent   r ol l er  wei ght s,  v i br at i on f r equenci es ( wher e appl i cabl e) ,  t i r e 
pr essur es ( wher e appl i cabl e) ,  and number  of  passes t o obt ai n i n- pl ace 
densi t i es acr oss t he f ul l  wi dt h of  t he subbal l ast  and t hr oughout  t he 
ent i r e dept h of  t he l ayer  of  no l ess t han 95 per cent  of  t he ASTM D1557 or  
JI S A 1210 l abor at or y maxi mum dr y densi t y f or  t he subbal l ast  mat er i al .   
Pr i or  t o pl acement  of  subsequent  subbal l ast  l ayer s,  scar i f y t he t op of  t he 
pr evi ous l ayer  t o a dept h of  appr oxi mat el y 50 mm t o i nsur e pr oper  bond of  
t he l ayer s.   Fi el d measur e densi t y i n accor dance wi t h ASTM D1556/ D1556M
( use base pl at e as shown i n t he dr awi ng)  [ or  ASTM D6938.   Check and adj ust  
t he cal i br at i on cur ves,  i f  necessar y,  usi ng onl y t he sand cone met hod as 
descr i bed i n par agr aph Cal i br at i on,  of  t he ASTM publ i cat i on.   Test s 
per f or med i n accor dance wi t h ASTM D6938 r esul t  i n a wet  uni t  wei ght  of  
soi l  and use ASTM D6938 t o det er mi ne t he moi st ur e cont ent  of  t he soi l .   
Al so check t he cal i br at i on cur ves f ur ni shed wi t h t he moi st ur e gages al ong 
wi t h densi t y cal i br at i on checks as descr i bed i n ASTM D6938.   Make 
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cal i br at i on checks of  bot h t he densi t y and moi st ur e gages by t he pr epar ed 
cont ai ner s of  mat er i al  met hod,  as descr i bed i n par agr aph Cal i br at i on,  i n 
ASTM D6938,  on each di f f er ent  t ype of  mat er i al  t o be t est ed at  t he 
begi nni ng of  a j ob and at  i nt er val s as di r ect ed. ]   Take one f i el d densi t y 
t est  f or  each 1000 squar e met er s of  each l ayer  of  mat er i al  pl aced i n each 
ar ea.

3. 2. 2   Bal l ast

3. 2. 2. 1   Bal l ast  Pl acement

Pl ace Number  5 AREMA bal l ast  i n t he t r acks wher e i ndi cat ed;  use 50 mm of  
Number  5 bal l ast  near  t ur nout s and f or  10 m each si de of  t he swi t ch st and 
t o pr ovi de a smoot h wal k i ng sur f ace f or  r ai l r oad empl oyees.   Al l  ot her  
ar eas r equi r e s i ze AREMA Number  [ 4]  [ 4A]  bal l ast .

3. 2. 2. 2   Bal l ast  Di st r i but i on

Do not  di st ur b bal l ast  unt i l  t he [ subgr ade]  [ subbal l ast ]  has been appr oved 
by t he Cont r act i ng Of f i cer .   No payment  wi l l  be made f or  bal l ast  whi ch i s 
di st r i but ed wi t hout  t he Cont r act i ng Of f i cer ' s appr oval .

a.   Di st r i but e bal l ast  di st r i but i on t o t he dept h i ndi cat ed,  f r om ei t her  
t r ucks or  r ai l r oad car s.   [ I f  avai l abl e,  t he Gover nment  wi l l  f ur ni sh a 
l ocomot i ve f or  unl oadi ng bal l ast  al ong t he t r ack i f  a car l oad or  mor e 
i s used.   Make ar r angement s f or  use of  t he l ocomot i ve by cont act i ng 
[ _____]  at  l east  [ _____]  hour s i n advance of  t he t i me t he l ocomot i ve 
i s needed. ]  [ A gover nment  l ocomot i ve i s not  avai l abl e f or  unl oadi ng 
bal l ast . ]

b.   Pr event  f or mi ng of  r ut s t hat  woul d i mpai r  pr oper  r oadway dr ai nage when 
di st r i but i ng bal l ast  f r om t r ucks and of f  t r ack equi pment .   Level  any 
r ut s f or med gr eat er  t han 25 mm and gr ade t o dr ai n.

c.   Unl oad bal l ast  as c l ose as possi bl e t o t he poi nt  of  use so t hat  
unnecessar y handl i ng i s pr event ed.   Pi ck up and r edi st r i but e excess 
bal l ast  at  t he Cont r act or ' s expense.   I f  addi t i onal  bal l ast  i s  
r equi r ed f or  dr essi ng,  add i t  at  no i ncr ease i n uni t  pr i ce.

d.   Do not  r el ease bal l ast  car s unt i l  t hey have been i nspect ed.   Bal l ast  
car s may be wei ghed by t he Gover nment  bef or e and af t er  dumpi ng t he 
bal l ast  at  no cost  t o t he Cont r act or .

3. 2. 2. 3   Bal l ast  Bel ow Ti es

For  new const r uct i on,  t he l ast  100 mm bal l ast  bel ow t he t i e,  pl ace t he 
shoul der  bal l ast  and t he bal l ast  i n t he t i e cr i bs subsequent  t o t he r ai l  
and t i e i nst al l at i on.   For  sur f aci ng exi st i ng t r ack,  pl ace t he bal l ast  
subsequent  t o r ai l  and t i e r epl acement s.

3. 3   TRACK CONSTRUCTI ON AND OUT- OF- FACE RELAY

Ensur e t r ack const r uct i on not  cover ed speci f i cal l y her ei n i s i n accor dance 
wi t h Mi ni st r y of  Land,  I nf r ast r uct ur e,  Tr anspor t  and Tour i sm ( MLI T)  
Rai l r oad Bur eau,  t he Rai l way Techni cal  Resear ch I nst i t ut e ( RTRI ) ,  and JR 
Fr ei ght  r ecommendat i ons and r ecommended pr act i ces.
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3. 3. 1   Roadbed Pr epar at i on

Per f or m cl ear i ng and gr ubbi ng,  gr adi ng,  excavat i on,  embankment  
pr epar at i on,  and subgr ade pr epar at i on i n accor dance wi t h Sect i on [ _____] .   
Obt ai n appr oval  of  r oadbed sur f ace,  gr ade,  and dr ai nage pr i or  t o any 
di st r i but i on of  const r uct i on mat er i al .   Wher e t he subgr ade or  r oadbed i s 
damaged dur i ng di st r i but i on of  mat er i al s,  f i l l  and compact  r ut s and 
depr essi ons and ensur e t he r oadbed sur f ace i s r eappr oved pr i or  t o t r ack 
const r uct i on.

3. 3. 2   Geot ext i l e f or  Tr ack Const r uct i on

I nst al l  geot ext i l e bet ween t he subgr ade and t he bal l ast  as shown.   Per f or m 
i nst al l at i on i n accor dance wi t h subpar agr aph Geot ext i l e I nst al l at i on under  
par agr aph Hi ghway Cr ossi ngs.

3. 3. 3   Unl oadi ng t he Mat er i al s

The use of  pi cks i n t he handl i ng of  t i es wi l l  not  be per mi t t ed.   Unl oad 
r ai l s f r om car s wi t h an appr oved der r i ck or  cr ane and pl ace wi t h t he head 
up wi t hout  dr oppi ng and wi t h suf f i c i ent  suppor t  under  t he base.   
Di st r i but e r ai l s of  pr oper  l engt h as necessar y f or  r oad cr ossi ngs,  
swi t ches,  j oi nt  spaci ng,  and ot her  speci al  condi t i ons.

3. 3. 4   Ti es

St andar d cent er - t o- cent er  spaci ng of  cr osst i es i s [ 50] [ 53]  mm.   Space 
swi t ch t i es and br i dge t i es as i ndi cat ed on t he dr awi ngs.   Ensur e t he ends 
of  t i es on one si de of  t he t r ack ar e par al l el  t o t he r ai l  and t he cent er  
of  t he t i e i s on t he appr oxi mat e cent er  l i ne of  t he t r ack.   Al i gn t he ends 
on t he i nsi de of  cur ves and cont i nue on t hat  s i de unt i l  r eachi ng a cur ve 
i n t he opposi t e di r ect i on.   On doubl e t r acks,  al i gn t he t i es on t he 
out si de ends.  

3. 3. 5   Ti e Pl at es

Tr acks must  be f ul l y t i e- pl at ed.   Ensur e t i e pl at es ar e f r ee of  di r t  and 
ot her  f or ei gn mat er i al  when i nst al l ed.   Pl ace t i e pl at es so t hat  t he r ai l s 
wi l l  have f ul l  bear i ng on t he pl at e,  and t he pl at e wi l l  have f ul l  bear i ng 
on t he t i e.   Set  t i e pl at es at  r i ght  angl es t o t he r ai l  wi t h t he out si de 
shoul der  agai nst  t he base of  t he r ai l ,  and cent er ed on t he t i e.   I nst al l  
cant ed t i e pl at es t o cant  t he r ai l  i nwar d.

3. 3. 6   Rai l

Ensur e t he base of  t he r ai l  and t he sur f ace of  t he t i e and t i e pl at e ar e 
f r ee of  di r t  and ot her  f or ei gn mat er i al s pr i or  t o l ayi ng r ai l .

3. 3. 6. 1   Layi ng Rai l

Lay r ai l  wi t hout  bumpi ng or  st r i k i ng,  t o nar r ow gage ( 1. 067 m bet ween 
poi nt s 16 mm bel ow t he t op of  t he r ai l )  on t angent s and on cur ves up t o 12 
degr ees.   

a.   Lay j oi nt ed r ai l s,  one at  a t i me,  wi t h space al l owance f or  expansi on 
bei ng pr ovi ded bet ween r ai l  ends i n accor dance wi t h TABLE VI .

b.   Gaps bet ween r ai l  ends i n i nsul at ed j oi nt s must  onl y be suf f i c i ent  t o 
per mi t  i nser t i on of  st andar d end post s.
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c.   Use a st andar d r ai l  t her momet er  t o det er mi ne t he r ai l  t emper at ur e.   
Lay t he t her momet er  c l ose t o t he web on t he si de of  t he r ai l  base 
whi ch i s shaded f r om t he sun' s r ays i n advance of  t he l ayi ng oper at i on 
and l eave t her e l ong enough t o accur at el y r ecor d t he t emper at ur e.   The 
Cont r act or  qual i t y cont r ol  r epr esent at i ve must  see t hat  r ai l  
t emper at ur e i s checked f r equent l y and t hat  pr oper  r ai l  expansi on shi ms 
ar e used.   Cal i br at e al l  t her momet er s agai nst  t he Cont r act i ng 
Of f i cer ' s r ai l  t her momet er  whi ch wi l l  have been accur at el y cal i br at ed 
and wi l l  be consi der ed as t he st andar d.

d.   Except  t hr ough t ur nout s and at  i nsul at ed j oi nt s,  do not  var y t he 
st agger i ng of  t he j oi nt s on one si de no mor e t han [ 460]  [ 500]  mm i n 
ei t her  di r ect i on f r om t he cent er  of  t he opposi t e r ai l .

e.   Do not  use r ai l s l ess t han 10 m i n l engt h i n out - of - f ace r ai l  r el ay.   
However ,  r ai l s  no l ess t han 4 m l ong may be used f or  f i nal  connect i ons 
t o exi st i ng r ai l s t o pr event  j oi nt s f r om occur r i ng at  pr ohi bi t ed 
l ocat i ons or  t o pr ovi de t he speci f i ed j oi nt  st agger  i n cur ves.

f .   Rai l  j oi nt s must  not  occur  i n or  wi t hi n 6 m of  a r oad cr ossi ng,  
al ongsi de of  or  wi t hi n 1. 5 m of  t he end of  any swi t ch or  t ur nout  guar d 
r ai l ,  or  t he end of  any open deck br i dge.

3. 3. 6. 2   Joi nt s

Al i gn [ St agger ]  j oi nt s i n opposi t e r ai l s [ one- hal f  t he r ai l  l engt h but  no 
l ess t han 3. 5 m apar t ,  except  c l oser  j oi nt s may be r equi r ed at  t ur nout s 
and i nsul at ed j oi nt s] .   Do not  i nst al l  r ai l  l ess t han 4 m i nl engt h i n 
t r ack.   Ensur e no j oi nt  i s  l ess t han 2 m f r om t he ends of  open- deck 
br i dges,  or  l ess t han 1 m f r om swi t ch poi nt s.   Do not  i nst al l  j oi nt  wi t hi n 
6 m of  a r oad cr ossi ng,  out er  per i met er  of  any st r uct ur e,  or  any l ocat i on 
whi ch r est r i ct s access t o t he j oi nt .   Wher e j oi nt s ar e r equi r ed i n t hese 
ar eas,  wel d t he j oi nt s.

3. 3. 6. 3   Expansi on Al l owance

Pr ovi de al l owance f or  expansi on at  r ai l  j oi nt s by usi ng r ai l - expansi on 
met al  shi ms.   Remove shi ms t o wi t hi n 12 r ai l s of  t he l ayi ng.   Pr ovi de 
shi ms of  t he t hi ckness shown i n TABLE VI .   Det er mi ne t he t emper at ur e of  
t he r ai l  by use of  a t her momet er  pl aced on t he r ai l  base on t he si de away 
f r om t he sun.   Typi cal  r ai l  gap gages ar e as shown.

TABLE VI .   SHI M THI CKNESS

10. 1 m Rai l
99 Joi nt s per  km

12. 5 m Rai l
84 Joi nt s per  km

25 m Rai l
42 Joi nt s per  km

Rai l
Temper at ur e
( degr ees C)

Shi m
Thi ckness

( mm)

Rai l
Temper at ur e
( degr ees C)

Shi m
Thi ckness

( mm)

Rai l
Temper at ur e
( degr ees C)

Shi m
Thi ckness

( mm)

Bel ow - 23 8 Bel ow - 14 8 Bel ow 2 8

- 23 t o - 10 6 - 14 t o - 4 6 2 t o 8 6
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TABLE VI .   SHI M THI CKNESS

10. 1 m Rai l
99 Joi nt s per  km

12. 5 m Rai l
84 Joi nt s per  km

25 m Rai l
42 Joi nt s per  km

Rai l
Temper at ur e
( degr ees C)

Shi m
Thi ckness

( mm)

Rai l
Temper at ur e
( degr ees C)

Shi m
Thi ckness

( mm)

Rai l
Temper at ur e
( degr ees C)

Shi m
Thi ckness

( mm)

- 9 t o 1 5 - 3 t o 7 5 9 t o 16 5

2 t o 15 3 8 t o 18 3 17 t o 23 3

Over  16 2 Over  19 2 Over  24 2

3. 3. 6. 4   Cut t i ng Rai l

Use onl y r ai l  saws or  t r ack chi sel s t o cut  r ai l .   Dr i l l  new hol es usi ng a 
st andar d t empl at e.   Do not  bur n hol es i n r ai l .   Hol es cut  wi t h a t or ch 
wi l l  not  be accept ed.   When dr i l l i ng of  r ai l  i s  necessar y,  r emove al l  
chi ps and bur r s bef or e appl y i ng j oi nt s.

3. 3. 6. 5   Rai l  Repl acement

The f ol l owi ng pr ocedur es appl y t o r ai l  r epl acement  wor k:

a.   Spot  r ai l  r epl acement  i s def i ned as r epl acement  of  30 m or  l ess of  
cont i guous r ai l s,  usual l y wi t h r ai l s of  t he same sect i on.   
I nst al l at i on of  r el i ef  r ai l  i n pl ace of  def ect i ve r ai l  i s  consi der ed 
spot  r ai l  r epl acement .   Repl acement  of  mor e t han 30 m of  cont i guous 
r ai l s i s consi der ed t o be out - of - f ace r ai l  r el ay.

b.   I f  spi kes ar e wi t hdr awn,  pl ug t he hol es wi t h t r eat ed t i e pl ugs of  
pr oper  s i ze t o f i t  t he hol e,  pr i or  t o r epl acement  of  r ai l .   I f  spi kes 
ar e wi t hdr awn and spi kes ar e t o be r edr i ven i n exi st i ng spi ke hol es,  
pl ug t he hol es wi t h t r eat ed t i e pl ugs pr i or  t o r edr i v i ng t he spi ke.   
Do not  i nst al l  t i e pl ugs i n pr ebor ed hol es unl ess spi kes have been 
dr i ven and wi t hdr awn.

c.   Spi ke al l  t i es wi t h new spi kes i n accor dance wi t h par agr aph Spot  Ti e 
Repl acement .

d.   Ensur e t hat  r ai l  ends at  j oi nt s ar e not  l i pped or  uneven.   Ensur e 
t r ead por t i on ( ver t i cal )  or  gage si de ( hor i zont al )  r ai l  end mi smat ch 
i s no gr eat er  t han 2 mm.   Cor r ect  r ai l  end mi smat ch gr eat er  t han 2 mm 
by wel di ng and gr i ndi ng on t he smal l er  r ai l .   Gr i ndi ng t he l ar ger  r ai l  
i s  not  per mi t t ed unl ess appr oved by t he Cont r act i ng Of f i cer .   Make 
wel ded t r ansi t i ons at  a r at e of  1 t o 80.

e.   Rai l s r emoved f r om t r ack wi l l  be desi gnat ed by t he Cont r act i ng Of f i cer  
as r el ay ( f or  use on pr oj ect ) ,  r ecl ai mer  ( t o be sal vaged and 
st ockpi l ed) ,  or  scr ap.   Joi nt  bar s r emoved f r om t r ack wi l l  be 
desi gnat ed as r el ay,  r ecl ai mer ,  or  scr ap.   Mar k scr ap mat er i al s as 
scr ap usi ng br i ght  r ed pai nt ,  t r anspor t  t hem of f  t he mi l i t ar y 
i nst al l at i on or  t o t he mi l i t ar y i nst al l at i on t empor ar y scr apyar d.   
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Tr anspor t  r el ay mat er i al s r equi r ed t o compl et e ot her  r epai r  wor k of  
t hi s cont r act  t o t he l ocat i on of  need.   Cl assi f y and i nvent or y 
mat er i al s and st ack at  t he mi l i t ar y i nst al l at i on st or age si t e,  al l  as 
i ndi cat ed f or  sal vage mat er i al s i n par agr aph Removal ,  Sal vage,  and 
Di sposi t i on of  Mat er i al s.

f .   Use met al  r ai l  expansi on shi ms when l ayi ng r ai l .   Do not  use wood 
st i cks or  ot her  mat er i al  as shi ms.   Pr ovi de a suf f i c i ent  suppl y of  
each shi m avai l abl e t o per mi t  r ai l  l ayi ng t o pr ogr ess wi t hout  del ay.

3. 3. 6. 6   Out - of - Face Rai l  Rel ay

Repl ace exi st i ng r ai l  wi t h t he desi gnat ed new or  used r ai l  bet ween 
desi gnat ed l i mi t s i n a cont i nuous oper at i on.   I t  i s  expect ed t hat  
r epl acement  of  one r ai l  of  a gi ven t r ack wi l l  be compl et ed pr i or  t o 
r epl acement  of  t he opposi t e r ai l .   Lay used r ai l  [ wi t h pr evi ous gage si de 
wear  f aci ng out ,  unl ess r equi r ed t o mat ch exi st i ng wear  pat t er ns]  [ as 
di r ect ed by t he Cont r act i ng Of f i cer ] .

3. 3. 6. 7   Spot  Rai l  Repl acement

Make spot  r ai l  r epl acement s wher e necessar y t o r epl ace exi st i ng def ect i ve 
r ai l s or  t o compensat e f or  r ai l  j oi nt  gap adj ust ment s.

3. 3. 6. 7. 1   Repl acement  Rai l

Use r epl acement  r ai l  of  equal  l engt h or  l onger  t han t he r ai l  i t  r epl aces.   
The mi ni mum l engt h of  r ai l  used i s 4 m.

3. 3. 6. 7. 2   Spot  Rai l  Repl acement  Resul t i ng i n Joi nt  St agger s

Unl ess ot her wi se appr oved by t he Cont r act i ng Of f i cer  on a case by case 
basi s,  do not  al l ow spot  r ai l  r epl acement  t o r esul t  i n j oi nt  st agger s l ess 
t han 1. 33 m.

3. 3. 7   Joi nt  Bar s

Pr ovi de cl ean j oi nt  bar s.   I nst al l  r ai l  j oi nt s so t hat  bar s ar e not  cocked 
bet ween t he base and head of  t he r ai l .   Pr oper l y seat  bar s i n t he r ai l  and 
i nst al l  t he f ul l  number  of  cor r ect - s i ze bol t s,  nut s,  and spr i ng washer s.   
Pl ace bol t s wi t h nut s al t er nat el y on i nsi de and out si de of  r ai l .   Appl y a 
cor r osi on r esi st ant  l ubr i cant  t o t he bol t  t hr eads pr i or  t o appl i cat i on of  
nut s.   Ti ght en bol t s t o t or que of  appr oxi mat el y [ _____]  N- m,  begi nni ng at  
t he cent er  of  t he j oi nt  and wor ki ng bot h ways t o t he ends of  t he j oi nt .   
Af t er  t he t r ack has been i n ser vi ce [ ,  but  bef or e accept ance of  t he wor k, ]  
check al l  bol t s and r et i ght en t o a t or que of  appr oxi mat el y [ _____]  N- m.   
[ Connect  r ai l  of  di f f er ent  sect i ons by pr oper l y f i t t i ng compr omi se j oi nt  
bar s.   The mi smat ch f or  compr omi se j oi nt s f or  ei t her  t r ead sur f ace or  on 
t he gage si de must  not  exceed 3 mm] .   Repl ace def ect i ve j oi nt  bar s 
desi gnat ed on t he cont r act  dr awi ngs,  di scover ed by t he Cont r act or  dur i ng 
t r ack r epai r  oper at i ons,  or  as i dent i f i ed by t he Cont r act i ng Of f i cer  wi t h 
accept abl e j oi nt  bar s.

3. 3. 8   Spi k i ng

3. 3. 8. 1   Spi k i ng Pr ocedur es

Spi ke r ai l  pr ompt l y af t er  bei ng l ai d.   St ar t  and dr i ve spi kes ver t i cal l y 
and squar e wi t h t he r ai l .   Pr e- dr i l l  synt het i c t i es accor dance wi t h 
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manuf act ur er ' s r ecommendat i ons f or  s i ze and dept h.   Dr i ve spi kes t o al l ow 
appr oxi mat el y 3 t o 5 mm space bet ween t he under si de of  t he spi ke and t he 
t op of  t he r ai l  base.   Do not  over dr i ve spi kes,  or  st r ai ght en whi l e bei ng 
dr i ven.   Do not  i nst al l  spi kes t hr ough t he sl ot s i n ski r t ed- t ype,  s l ot t ed 
j oi nt  bar s ( angl e bar s) .   Do not  dr i ve spi kes agai nst  t he ends of  j oi nt  
bar s.

3. 3. 8. 2   Number  of  Spi kes

Use f our  r ai l - hol di ng spi kes on each t i e on t angent s and cur ves l ess t han 
4 degr ees.   Pl ace spi kes on t he gage si de of  t he r unni ng r ai l  di r ect l y 
acr oss f r om each ot her  and pl ace t he spi kes on t he f i el d s i de of  t he 
r unni ng r ai l  di r ect l y acr oss f r om each ot her .   Of f set  spi kes on t he gage 
si de l ongi t udi nal l y f r om t he f i el d spi ke and ensur e al l  f our  spi kes ar e 
r ai l - hol di ng spi kes next  t o t he base of  t he r ai l .   Hol d t hi s pat t er n 
consi st ent .   On cur ves 4 degr ees or  gr eat er ,  but  no mor e t han 36 degr ees,  
use si x spi kes on each t i e wi t h t he spi kes l ocat ed as f ol l ows:   One 
r ai l - hol di ng spi ke on t he f i el d s i de and t wo r ai l - hol di ng spi kes on t he 
gage si de f or  bot h r ai l s.   [ Spi ke cur ves 36 degr ees and gr eat er  wi t h ei ght  
spi kes per  t i e,  l ocat ed as f ol l ows:   One r ai l - hol di ng spi ke and one 
pl at e- hol di ng spi ke on t he f i el d s i de and t wo r ai l - hol di ng spi kes on t he 
gage si de f or  bot h r ai l s. ]   Use ei ght  r ai l - hol di ng spi kes on each t i e 
t hr ough r oad cr ossi ngs.

3. 3. 9   Rai l  Anchor  Pl acement

Locat e r ai l  anchor s as i ndi cat ed on t he pr oj ect  pl ans.   Wher e t he use of  
r ai l  anchor s i s i ndi cat ed,  appl y a mi ni mum of  [ _____]  anchor s per  12. 5 m 
of  r ai l  i n t he pat t er n i ndi cat ed on t he pr oj ect  dr awi ngs.   Space t he r ai l  
anchor s appr oxi mat el y uni f or ml y al ong t he r ai l  l engt h.   I nst al l  r ai l  
anchor s t o t he gage si de of  t he r ai l  agai nst  t he same t i e f ace on opposi t e 
r ai l s.   Ensur e r ai l  anchor s gr i p t he base of  t he r ai l  f i r ml y and have f ul l  
bear i ng agai nst  t he f ace of  t he t i e.   Do not  move r ai l  anchor s by dr i v i ng 
t hem al ong t he r ai l .   Do not  appl y r ai l  anchor s t o t r ack on an open- deck 
br i dge.   Wher e anchor s ar e used on t r ack appr oachi ng an open deck br i dge,  
box anchor  ever y t hi r d t i e f or  at  l east  f our  r ai l  l engt hs,  of f  each end of  
t he br i dge.   Anchor  r ai l  i mmedi at el y af t er  spi k i ng and bef or e r ai l  has 
exper i enced a l ar ge t emper at ur e change.

3. 3. 10   I nner  Guar d Rai l s

I nst al l  guar d r ai l s on br i dges and t r est l es as i ndi cat ed.   Ensur e guar d 
r ai l s ar e appr oxi mat el y 280 mm f r om t he gage si de of  t r ack r ai l s and 
ext end a mi ni mum of  15 m beyond t he st r uct ur e.   Cur ve t he ends i nwar d and 
bevel ed.   Ful l y bol t  guar d r ai l s.   Ensur e guar d r ai l s ar e not  hi gher  t han 
t he r unni ng r ai l  and no be mor e t han 25 mm l ower  t han t he r unni ng r ai l .   
Spi ke each guar d r ai l  wi t h t wo spi kes t o each t i e but  do not  t i e- pl at e.   
Unf i t  t r ack r ai l  i n shor t  l engt hs may be used f or  guar dr ai l s.

3. 3. 11   Der ai l s

I nst al l  der ai l s pr oper l y wher e i ndi cat ed.   Do not  al l ow der ai l ed equi pment  
t o f oul  ot her  t r acks.   I nst al l  i n accor dance wi t h t he manuf act ur er ' s 
i nst r uct i ons.   Wher e no speci f i c  i nst al l at i on i nst r uct i ons ar e avai l abl e 
f or  sal vaged der ai l s,  r ei nst al l  i n accor dance wi t h good t r ack const r uct i on 
pr act i ce t o ensur e pr oper  per f or mance of  t hei r  i nt ended f unct i on.
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3. 3. 12   Super el evat i on

Super el evat e cur ves as shown on t he dr awi ngs unl ess ot her wi se di r ect ed by 
t he Cont r act i ng Of f i cer .   Obt ai n super el evat i on by r ai s i ng t he out si de 
r ai l  of  t he cur ve.   Mai nt ai n i nsi de r ai l  at  gr ade.   The maxi mum 
super el evat i on wi l l  be [ _____]  mm.   Car r y f ul l  super el evat i on t hr oughout  
each cur ve,  unl ess ot her wi se di r ect ed or  shown on t he dr awi ngs.   Ensur e 
super el evat i on r unof f  i s  at  a uni f or m r at e,  and ext ends at  l east  t he f ul l  
l engt h of  t he spi r al s.   The nor mal  r at e of  super el evat i on r unof f  wi l l  be 
13 mm per  9. 4 m;  however ,  t hi s may be i ncr eased t o 25 mm i n 9. 4 m wi t h t he 
pr i or  appr oval  of  t he Cont r act i ng Of f i cer .

3. 3. 13   Pr el i mi nar y Sur f aci ng

The pr el i mi nar y al i gnment  and sur f aci ng gangs must  f ol l ow t he unl oadi ng of  
t he bal l ast .   Compl et e r ai l  r enewal ,  t i e r enewal ,  bol t  t i ght eni ng,  and 
bal l ast  pl acement  pr i or  t o commencement  of  sur f aci ng and al i gnment  wor k.

3. 3. 13. 1   Li f t s

a.   Br i ng t he t r ack,  af t er  bei ng al i gned,  t o gr ade and sur f ace i n l i f t s  
not  exceedi ng 100 mm each.   Af t er  each l i f t ,  t amp t he bal l ast .   When 
usi ng j acks,  pl ace t hem cl ose enough t oget her  t o pr event  undue bendi ng 
of  r ai l  or  st r ess of  r ai l  and j oi nt .   Rai se bot h r ai l s at  one t i me and 
as uni f or ml y as possi bl e,  except  wher e super el evat i on i s r equi r ed.   
Li f t  t he t r ack so t hat  af t er  a per i od of  no l ess t hat  5 t r ai n 
oper at i ons ( 70 met r i c t on bal l ast  car )  af t er  t he l ast  l i f t ,  i t  wi l l  be 
necessar y t o gi ve t he t r ack a f i nal  l i f t  of  bet ween 25 and 50 mm t o 
br i ng i t  t o gr ade.

b.   I n ar eas wher e maj or  t r ack r esur f aci ng i s not  r equi r ed,  per f or m a 
" ski n l i f t "  t ampi ng oper at i on t o ensur e t hat  t he t i es ar e adequat el y 
t amped,  t he bal l ast  sect i on i s adequat el y compact ed and dr essed,  and 
t o cor r ect  mi nor  def i c i enci es i n sur f ace and al i gnment .   The r i se i n 
ski n l i f t  ar eas i s 25 mm or  l ess and usual l y does not  r equi r e t hat  
addi t i onal  bal l ast  be pl aced.

c.   A 50 mm r i se must  pr ovi de an aver age 50 mm r ai se i n t he t r ack bei ng 
sur f aced.

d.   A 100 mm r i se must  pr ovi de an aver age 100 mm r ai se i n t he t r ack bei ng 
sur f aced,  and make i n at  l east  t wo l i f t s  not  t o exceed 50 mm per  l i f t .

e.   A 150 mm r ai se must  pr ovi de an aver age 150 mm r ai se i n t he t r ack bei ng 
sur f aced,  and make i n at  l east  2 l i f t s .   The i ni t i al  l i f t  must  not  
exceed 100 mm wi t h t he f i nal  l i f t  not  t o exceed 70 mm.

3. 3. 13. 2   Tampi ng

Per f or m r ai s i ng and t ampi ng of  t r ack wi t h an aut omat i c,  v i br at or y,  squeeze 
t ype power  t amper  wi t h 16 t ampi ng heads,  capabl e of  r ai s i ng bot h r ai l s 
s i mul t aneousl y and mai nt ai ni ng cr oss- l evel .   The equi pment  t o be used f or  
sur f aci ng oper at i ons i s subj ect  t o appr oval  by t he Cont r act i ng Of f i cer .   
Ever y t i e i n t he t r ack must  r ecei ve t wo or  mor e f ul l  i nser t i ons of  t he 
t ampi ng heads.   Power - t amp bal l ast  under  bot h s i des of  t i es f r om each end 
t o a poi nt  [ 300 mm i nsi de each r ai l  f or  2. 4 m t i es, ]  [ 380 mm i nsi de each 
r ai l  f or  2. 6 m t i es, ]  [ and]  [ 460 mm i nsi de each r ai l  f or  2. 7 m t i es] .   
Fi l l  t he cent er  wi t h bal l ast ,  but  t ampi ng wi l l  not  be per mi t t ed i n t he 
cent er  of  t he t i e bet ween t he above st at ed l i mi t s.   Tamp bot h ends of  t he 
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t i es s i mul t aneousl y and t amp i nsi de and out si de of  t he r ai l  at  t he same 
t i me.   Do not  use t ampi ng t ool s wi t h mor e t han 35 per cent  wear  and wor k 
opposi t e each ot her  on t he same t i e.   Tamp bal l ast  under  swi t ch t i es and 
r oad cr ossi ng t i es t he ent i r e l engt h of  each t i e.   Tamp al l  t i es t o 
pr ovi de sol i d bear i ng agai nst  t he base of  t he r ai l  af t er  t he t r ack or  
t ur nout  i s r ai sed t o gr ade at  f i nal  sur f aci ng.   Br i ng al l  down t i es up t o 
t he base of  r ai l  and machi ne t amp.   Ensur e t he r esul t ant  t r ack sur f ace and 
al i gnment  i s uni f or m and smoot h.   Tampi ng of  t r ack i n snow or  f r ozen 
bal l ast  condi t i ons wi l l  not  be per mi t t ed.

3. 3. 13. 3   Repl acement  of  Ti es

Af t er  t ampi ng has been compl et ed and t he j acks r emoved,  r epl ace al l  t i es 
pul l ed l oose t o t hei r  pr oper  posi t i on,  r espi ke and r et amp t o pr ovi de f ul l  
bear i ng agai nst  t he r ai l .

3. 3. 13. 4   Tr ack Of f  The Ends of  Open Deck Br i dges

Tr ack of f  t he ends of  open deck br i dges must  mai nt ai n t he same gr ade as 
t he t r ack on t he br i dge f or  a mi ni mum of  8 m beyond t he br i dge abut ment  
and t hen t r ansi t i on smoot hl y t o meet  est abl i shed t r ack gr ades.

3. 3. 13. 5   Runof f  of  Tr ack Rai ses

Do not  al l ow t he r unof f  at  t he end of  a r i se t o exceed 13 mm i n 9. 4 m of  
t r ack unl ess ot her wi se appr oved by t he Cont r act i ng Of f i cer .

3. 3. 13. 6   Hor i zont al  Real i gnment

Est abl i sh hor i zont al  r eal i gnment  of  cur ved t r ack usi ng manual  or  
mechani cal  means as descr i bed i n t he AREMA Eng Man Chapt er  5,  Par t  3 
Sect i on 3. 2,  " St r i ng Li ni ng of  Cur ves by t he Chor d Met hod"  or  as appr oved 
by MLI T or  t he Rai l r oad Company t hat  oper at es on t he r ai l r oad.

3. 3. 14   Fi nal  Sur f aci ng

Af t er  pr el i mi nar y sur f aci ng has been compl et ed,  check gr ade and l i ne 
st akes and br i ng t he t r ack t o gr ade and al i gnment .

3. 3. 14. 1   Fi nal  Tampi ng

Br i ng t r ack t o gr ade and r et amp t he bal l ast  i n t he manner  descr i bed f or  
pr el i mi nar y sur f aci ng,  except  decr ease t he t ampi ng di st ance i nsi de t he 
r ai l  f r om 300 t o 250 mm f or  2. 4 m t i es,  380 t o 330 mm f or  2. 6 t i es,  and 
460 t o 410 mm f or  2. 8 t i es.

3. 3. 14. 2   Fi nal  Al i gnment

Gi ve t he t r ack a f i nal  al i gni ng conf or mi ng t o t he est abl i shed t r ack 
cent er s.

3. 3. 14. 3   Fi nal  Dr essi ng

Af t er  t he f i nal  al i gnment ,  dr ess t he bal l ast  t o t he sect i on i ndi cat ed.   
Af t er  f i nal  dr essi ng,  do not  al l ow bal l ast  t o cover  t he t ops of  t he t i es.   
Leave t he por t i on of  t he subgr ade out si de t he bal l ast  l i ne i t h a f ul l ,  
even sur f ace and pr oper l y dr ess t he shoul der  of  t he subgr ade t o t he 
i ndi cat ed sect i on t o pr ovi de pr oper  dr ai nage away f r om t he t r ack.
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3. 3. 14. 4   Sur pl us Bal l ast

Di st r i but e sur pl us bal l ast  r emai ni ng af t er  f i nal  sur f aci ng and dr essi ng of  
t he bal l ast  sect i on or  ot her wi se di spose of  as di r ect ed by t he Cont r act i ng 
Of f i cer .

3. 3. 15   Cl eanup

Upon compl et i on of  t he wor k,  [ r emove al l  r ubbi sh,  wast e,  and di scar ded 
mat er i al s gener at ed by t he wor k f r om t he pr oj ect  ar ea]  [ di spose of  
r ubbi sh,  wast e,  and di scar ded mat er i al s i n an appr oved manner  as di r ect ed 
by t he Cont r act i ng Of f i cer ] .   Leave ar eas wher e t he Cont r act or  has wor ked,  
i ncl udi ng but  not  l i mi t ed t o,  pr oj ect  ar eas,  mat er i al  st or age si t es,  and 
bor r ow or  di sposal  ar eas i n a c l ean,  wel l - gr aded,  and wel l - dr ai ned 
condi t i on.

3. 3. 15. 1   Shoul der  Removal  and Reconst r uct i on

Wher e t r ack const r uct i on or  r ehabi l i t at i on oper at i ons r esul t  i n deposi t i on 
of  mat er i al s al ong t he t r ack shoul der s t hat  woul d i mpede t he f r ee dr ai nage 
of  t he geot ext i l e and t r ack st r uct ur e,  r emove t he mat er i al .   Wher e 
[ under cut t i ng]  [ pl oughi ng]  oper at i ons l eave f oul ed shoul der  mat er i al s t hat  
i mpede f r ee dr ai nage of  t he geot ext i l e and t he t r ack st r uct ur e,  r emove t he 
shoul der  mat er i al ,  and r econst r uct  t he bal l ast  shoul der s usi ng t he 
mat er i al s and di mensi ons as i ndi cat ed.   Ar eas wher e shoul der  r emoval  and 
r econst r uct i on ar e r equi r ed [ ar e]  [ ar e not ]  i ndi cat ed on t he dr awi ngs.

3. 3. 15. 2   Spoi l  Mat er i al s

Di spose spoi l  mat er i al s r emoved f r om t he t r ack [ as i ndi cat ed]  [ of f  s i t e at  
t he Cont r act or ' s expense] .   Do not  pl ace spoi l  mat er i al s on t he shoul der s,  
i n di t ches,  i n dr ai ns,  or  i n ot her  ar eas wher e t hey woul d i mpede t he f l ow 
of  wat er  away f r om t he t r ack.

3. 3. 16   Fi nal  Adj ust ment s

Si xt y cal endar  days af t er  t he t r ack has been accept ed and put  i nt o 
oper at i on,  per f or m,  at  no cost  t o t he Gover nment ,  necessar y r esur f aci ng 
adj ust ment s t o l eave t he t r ack i n al i gnment  and on gr ade.

3. 3. 17   Tol er ances f or  Fi ni shed Tr ack

Compl et ed t r ack must  meet  t he f ol l owi ng t ol er ances.   Repai r  t r ack not  
meet i ng t he t ol er ances speci f i ed bel ow t o meet  t hese r equi r ement s,  at  no 
addi t i onal  cost  t o t he Gover nment .

3. 3. 17. 1   Gage

Tr ack gage must  be wi t hi n pl us 6 mm or  mi nus 3 mm of  nar r ow gage ( 1. 067 m) .

3. 3. 17. 2   Al i gnment

Measur e al i gnment  as t he devi at i on of  t he mi d- of f set  of  a 18. 9 m l i ne,  
wi t h t he ends of  t he l i ne at  poi nt s on t he gage si de of  t he l i ne r ai l ,  16 
mm bel ow t he t op of  t he r ai l head.   Ei t her  r ai l  may be used as t he l i ne 
r ai l  on t angent  t r ack;  however ,  use t he same r ai l  f or  t he ent i r e l engt h of  
t he t angent .   The out si de r ai l  i n a cur ve i s al ways t he l i ne r ai l .   
Al i gnment  on t angent s ar e not  al l owed t o devi at e f r om uni f or mi t y mor e t han 
13 mm.   Al i gnment  on cur ves ar e not  al l owed t o devi at e f r om uni f or mi t y 
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mor e t han 10 mm.

3. 3. 17. 3   Tr ack Sur f ace

Tr ack sur f ace must  meet  t he f ol l owi ng r equi r ement s:

a.   The r unof f  at  t he end of  a r ai se must  not  exceed 13 mm i n any 9. 4 m of  
r ai l .

b.   The devi at i on f r om desi gn pr of i l e on ei t her  r ai l  at  t he mi d- or di nat e 
of  a 18. 9 m chor d must  not  exceed 13 mm.

c.   Devi at i on f r om desi gn el evat i ons on spi r al s must  not  exceed 13 mm.

d.   Devi at i on f r om zer o cr oss l evel  at  any poi nt  on t angent  or  f r om 
desi gnat ed super el evat i on on cur ves or  spi r al s must  not  exceed 13 mm.

e.   The di f f er ence i n cr oss l evel  bet ween any t wo poi nt s l ess t han 18. 9 m 
apar t  on t angent s,  and on cur ves bet ween spi r al s must  not  exceed 13 mm.

3. 3. 17. 4   Guar d Face Gage

Guar d f ace gage i s t he di st ance bet ween t he guar d l i nes measur ed acr oss 
t he t r ack at  r i ght  angl es t o t he gage l i ne,  and i s measur ed at  t he poi nt  
of  f r og on bot h s i des of  t he t ur nout .   The desi gn val ue f or  guar d f ace 
gage i s 1340 mm.   Ensur e guar d f ace gage i s wi t hi n pl us or  mi nus 3 mm of  
t he desi gn val ue.

3. 3. 17. 5   Guar d Check Gage

Guar d check gage i s t he di st ance bet ween t he gage l i ne of  a f r og and t he 
guar d l i ne of  i t s  guar d r ai l ,  or  guar di ng f ace,  measur ed acr oss t he t r ack 
at  r i ght  angl es t o t he gage l i ne.   The desi gn val ue f or  guar d check gage i s
 1388 mm.   Ensur e guar d check gage i s wi t hi n pl us or  mi nus 3 mm of  t he 
desi gn val ue.

3. 4   TURNOUTS AND TRACK CROSSI NGS

Locat e t ur nout s and cr ossover s as i ndi cat ed on t he dr awi ngs.   Pr ovi de 
compl et e swi t ch,  f r og and guar dr ai l  assembl i es.   Accur at el y bend r ai l .   
Changes i n r ai l  wei ght  or  sect i on wi l l  not  be per mi t t ed wi t hi n t he l i mi t s 
of  t he swi t ch t i es.   Pl ace headbl ocks at  r i ght  angl es t o t he mai n t r ack 
and secur el y spi ke i n pl ace.   Except  wher e di r ect ed ot her wi se,  i nst al l  
swi t ch st ands so t hat  when t he swi t ch i s set  f or  t he nor mal  posi t i on,  t he 
connect i ng r od keeps t he poi nt s c l osed wi t h a pul l i ng f or ce.   Adj ust  
swi t ches pr oper l y.   Lubr i cat e swi t ch component s and sl i de pl at es.

3. 4. 1   Tur nout  Reconst r uct i on

3. 4. 1. 1   I nst al l  Sal vaged Tur nout s

Reconst r uct  t ur nout s usi ng Gover nment  mat er i al s,  except  swi t ch t i es whi ch 
ar e f ur ni shed and i nst al l ed.   Thi s wor k i ncl udes t r anspor t i ng t he t ur nout  
f r om t he Gover nment  st ockpi l e t o t he i nst al l at i on s i t e and r econst r uct i on 
of  t he t ur nout .

3. 4. 1. 2   Sal vage and I nst al l  Tur nout s

Sal vage ( r emove)  and i nst al l  t ur nout s.   Thi s wor k consi st s of  r emoval  of  
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t he t ur nout ,  t r anspor t i ng t o t he i nst al l at i on s i t e al l  t ur nout  mat er i al s 
except  t he swi t ch t i es,  and r econst r uct i ng t he t ur nout  usi ng new swi t ch 
t i es.

3. 4. 1. 3   Tur nout  Removal  and Sal vaged or  Scr apped

Sal vage or  scr ap mat er i al s f r om t ur nout s t hat  ar e r emoved f r om t he t r ack 
and t hat  ar e not  t o be r ei nst al l ed as i ndi cat ed on t he dr awi ngs.

3. 4. 1. 4   Tr ackbed

Pr epar e t he t r ackbed by excavat i ng and wast i ng exi st i ng bal l ast  or  
subgr ade mat er i al s and est abl i shi ng a f i r m t op of  subgr ade as i ndi cat ed on 
t he cont r act  dr awi ngs. [   Pl ace subbal l ast  as i ndi cat ed and compact . ] [   
Pl ace geot ext i l e t o t he l i mi t s i ndi cat ed. ]

3. 4. 1. 5   Repl acement  Tur nout

Const r uct  t he r epl acement  t ur nout  at  t he l ocat i on i ndi cat ed on t he 
cont r act  dr awi ngs.   Locat e r epl acement  t ur nout s so t hat  t he poi nt  of  f r og 
r emai ns at  t he same l ocat i on as t he or i gi nal  t ur nout  poi nt  of  f r og.   Use 
di mensi ons,  det ai l s,  and conf i gur at i on of  each t ur nout  as i ndi cat ed on  
JI S E 1301,  JI S E 1303,  JI S E 1304,  JI S E 1305,  JI S E 1306 and JI S E 1307.   
Pl ace swi t ch t i es as i ndi cat ed on JI S E 1301,  JI S E 1303,  JI S E 1304,  
JI S E 1305,  JI S E 1306 and JI S E 1307,  except  subst i t ut e even met er  
i ncr ement s i n l engt h of  swi t ch t i es,  at  Cont r act or ' s opt i on,  f or  150 mm 
i ncr ement s i n l engt h of  swi t ch t i es.   The end of  a swi t ch t i e must  not  be 
wi t hi n 355 mm of  a spi ke.   Shi f t  connect i ng t r acks t o t hei r  new al i gnment s 
as shown on t he cont r act  dr awi ngs and connect  al l  t r acks t o t he 
r epl acement  t ur nout .   Pl ace t r acks wi t hi n 30 mm of  desi gn al i gnment  pr i or  
t o bal l ast i ng wor k.

3. 4. 1. 6   Mat chi ng

Pr oper l y f i t  and mat ch swi t ch poi nt s/ st ock r ai l s,  r ai l  j oi nt s,  f r og 
cast i ngs,  and ot her  par t s of  t he t ur nout  t hat  must  f i t  t oget her .   Mat ch 
bot h r ai l  ends at  al l  r ai l  j oi nt s t hr oughout  t he t ur nout  and at  t he j oi nt s 
at  t he f r og mat ched on bot h t he t op ( t r ead por t i on)  and on t he gage si de 
of  t he r ai l .   Rai l  end wel di ng and gr i ndi ng [ ar e] [ ar e not ]  accept abl e 
met hods t o achi eve a good mat ch.

3. 4. 1. 7   Pl aci ng of  Bal l ast

Pl ace bal l ast  as r equi r ed and t he br i ng t ur nout  t o pr oper  gr ade i n a 
mi ni mum of  t hr ee l i f t s .   Do not  exceed an  i ni t i al  l i f t  of  100 mm.   Do not  
exceed a f i nal  l i f t  of  50 mm and br i ng al l  t r acks i nt o f i nal  al i gnment  at  
t hat  t i me.   Ensur e t ampi ng,  bal l ast  dr essi ng r equi r ement s,  and al i gnment  
t ol er ances ar e as i ndi cat ed i n par agr aph TRACK CONSTRUCTI ON AND 
OUT- OF- FACE RELAY.   Ensur e bal l ast  l evel  i n cr i bs beneat h t he connect i ng 
r od,  swi t ch poi nt  r ai l s ,  and swi t ch r ods ar e at  l east  100 mm bel ow any 
st eel .

3. 4. 1. 8   Exi st i ng Swi t ch St and

I nst al l  t he exi st i ng swi t ch st and,  or  a r epl acement  st and i f  speci f i ed,  
and adj ust  t he swi t ch oper at i ng mechani sms so t hat  t he swi t ch oper at es 
smoot hl y and wi t hout  excessi ve f or ce bei ng r equi r ed.   Lubr i cat e al l  swi t ch 
pl at es and connect i on poi nt s i n t he swi t ch r od wi t h a swi t ch l ubr i cant ,  
whi ch does not  al l ow sand or  debr i s t o adher e t o t he l ubr i cant .
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3. 4. 1. 9   Rai l  Anchor s

Box- anchor  al l  swi t ch t i es t o t he ext ent  possi bl e.  Anchor  t i es onl y when 
box- anchor s can be appl i ed t o ever y r ai l  on t he t i e.

3. 4. 2   Tur nout  Repai r

I ndi cat e t ur nout s whi ch wi l l  r emai n i n t hei r  exi st i ng l ocat i on but  r equi r e 
r epai r s i n t he " Schedul e of  Tur nout  Repai r s"  on t he cont r act  dr awi ngs and 
r epai r ed as speci f i ed bel ow.

3. 4. 2. 1   Swi t ch Ti es

Remove and r epl ace def ect i ve swi t ch t i es.   Mai nt ai n exi st i ng nondef ect i ve 
swi t ch t i es i n pl ace.   I nst al l  r epl acement  swi t ch t i es at  a uni f or m 
spaci ng,  but  no gr eat er  t han 530 mm cent er  t o cent er .   The end of  a swi t ch 
t i e must  not  be wi t hi n 36 mm of  a spi ke.   Do not  i nt er l ace swi t ch t i es,  
wher e one t i e penet r at es t he cr i b ar ea of  anot her  t i e.

3. 4. 2. 2   Bol t  Ti ght eni ng

Ti ght en al l  bol t s i n al l  t ur nout s wi t hi n t he pr oj ect  ar ea.   Repl ace any 
bol t  t hat  cannot  be t i ght ened wi t h a bol t  assembl y of  t he pr oper  di amet er  
and l engt h.

3. 4. 2. 3   Rebui l d Swi t ch Poi nt s and Pr ot ect or s,  Fr ogs,  and Guar d Rai l s

Reui l d swi t chpoi nt s,  f r ogs,  guar d r ai l s,  or  swi t ch poi nt  pr ot ect or s as 
speci f i ed i n par agr aph ELECTRI C ARC WELDI NG.

3. 4. 2. 4   Regage Cl osur e Rai l s

Regage t r ack f r om heel  of  swi t ch t o t he t oe of  f r og.   Per f or m r egagi ng as 
speci f i ed i n par agr aph TRACK CONSTRUCTI ON AND OUT- OF- FACE RELAY.

3. 5   HI GHWAY CROSSI NGS

Const r uct  hi ghway and ot her  gr ade cr ossi ngs wi t hi n t he pr oj ect  as 
i ndi cat ed on t he cont r act  dr awi ngs.

3. 5. 1   Subgr ade

[ For  new const r uct i on,  bl ade t he subgr ade i n t he cr ossi ng ar ea and f or  6 m 
beyond each end of  t he cr ossi ng t o a l evel  sur f ace and compact  t o at  l east  
90 per cent  CE55 maxi mum dr y densi t y f or  cohesi ve mat er i al s or  95 per cent  
CE55 maxi mum dr y densi t y f or  cohesi onl ess mat er i al s. ] [ For  t r ack 
r ehabi l i t at i on,  excavat e ol d cont ami nat ed bal l ast  and subbal l ast  a mi ni mum 
300 mm bel ow t he desi gn el evat i on of  t he bot t om of  t he t i e,  300 mm beyond 
t he ends of  t he t i es,  and f or  at  l east  6 m beyond each end of  t he 
cr ossi ng.   Bl ade t he subgr ade t o a l evel  sur f ace. ]   Cl ean dr ai nage ar eas 
and sl ope away f r om t he cr ossi ng i n bot h di r ect i ons al ong t he t r ack and 
t he r oadway.   I nst al l  [ sur f ace di t ches] [ subdr ai ns]  as i ndi cat ed.

3. 5. 2   Geot ext i l e I nst al l at i on

Pl ace geot ext i l e bet ween t he subgr ade and t he bal l ast  sect i on i n t he 
cr ossi ng ar ea and f or  6 m beyond each end of  t he cr ossi ng.
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3. 5. 2. 1   Pr epar at i on

Pr epar e sur f aces on whi ch geot ext i l es wi l l  be pl aced i n accor dance wi t h 
t he appl i cabl e por t i ons of  t hi s speci f i cat i on,  and ensur e sur f aces ar e 
f r ee of  i r r egul ar i t i es such as sags,  cavi ngs,  er osi on,  or  veget at i on.   
Cor r ect  any i r r egul ar i t i es t o ensur e cont i nuous,  i nt i mat e cont act  of  t he 
geot ext i l e wi t h t he whol e sur f ace.   Remove any l oose mat er i al  or  debr i s 
pr i or  t o geot ext i l e pl acement .

3. 5. 2. 2   Pl acement

a.   When geot ext i l e i s t o be i nst al l ed i n an exi st i ng t r ack f ol l owi ng 
r emoval  of  t he bal l ast  by under cut t i ng or  pl oughi ng,  t ake speci al  car e 
t o r emove as many of  t he l ar ge bal l ast  par t i c l es t hat  r emai n on t he 
r oadbed sur f ace as possi bl e.

b.   Pl ace a pr ot ect i ve sand l ayer  50 mm t hi ck [ or  subbal l ast ]  on t op of  
t he geot ext i l e af t er  i t  has been i nst al l ed.

c.   Car ef ul l y pl ace t he geot ext i l e on t he pr epar ed sur f ace wi t h t he l ong 
di mensi on par al l el  t o t he pr epar ed sur f ace.   Pl ace t he geot ext i l e f r ee 
of  wr i nkl es,  f ol ds,  cr eases,  and t ensi on.   Hol d t he geot ext i l e i n 
pl ace by pi ns,  smal l  aggr egat e pi l es or   bal l ast  bags,  unt i l  i t  i s  
compl et el y cover ed.   Cover  t he geot ext i l e i mmedi at el y af t er  pl acement  
i n t r ack.   The maxi mum exposur e t i me f or  t he geot ext i l e,  f r om r emoval  
of  t he pr ot ect i ve shi ppi ng cover  t o pl acement  of  t he 
bal l ast / subbal l ast  cover  mat er i al s whi ch pr event  exposur e t o sunl i ght ,  
i s  2 consecut i ve days.

d.   The mi ni mum over l ap of  geot ext i l e spl i c i ng seams i s 900 mm.   I f  
sever al  geot ext i l e uni t s ar e pl aced wi t h t he r equi r ed over l ap pr i or  t o 
t he pl acement  of  t he [ bal l ast ] [ subbal l ast ] ,  check t he over l ap di st ance 
of  each over l ap as pl acement  of  [ bal l ast ] [ subbal l ast ]  appr oaches t he 
over l ap.   Ensur e t hat  t he r equi r ed over l ap exi st s when t he geot ext i l e 
i s cover ed.

e.   The geot ext i l e must  r emai n f r ee of  any cont ami nat i on such as mud,  
dust ,  sedi ment ,  debr i s,  et c. ,  t hat  wi l l  i mpai r  i t s  f unct i on.   Remove 
cont ami nat i on wi t hout  damage t o t he geot ext i l e or  t o t he pr epar ed 
sur f ace at  t he Cont r act or ' s expense.   I f  t he geot ext i l e i s damaged,  
i t s f unct i on i mpai r ed by t he c l eani ng ef f or t s,  or  i f  i t  cannot  be 
pr oper l y c l eaned,  r epai r  t he pr epar ed sur f ace,  i f  necessar y,  and 
r epl ace t he damaged or  i mpai r ed geot ext i l e wi t h geot ext i l e meet i ng 
r equi r ement s of  t hi s speci f i cat i on.   Do not  oper at e equi pment  i n 
di r ect  cont act  wi t h t he geot ext i l e.   Di r ect  sur f ace dr ai nage,  as much 
as possi bl e,  away f r om t he geot ext i l e i nst al l at i on ar ea t o pr event  
accumul at i on of  mud,  debr i s,  and sedi ment .

3. 5. 2. 3   Pl acement  of  Cover  Mat er i al

Pl ace [ bal l ast ] [ subbal l ast ]  cover  mat er i al  i n cont act  wi t h t he geot ext i l e 
ensur i ng i nt i mat e cont act  of  t he geot ext i l e wi t h t he pr epar ed sur f ace and 
wi t h t he cover  mat er i al .   Per f or m pl acement  wi t hout  damage t o t he 
geot ext i l e i ncl udi ng t ear s,  punct ur es,  or  abr asi on.

3. 5. 2. 4   Equi pment  Oper at i ons on t he Cover  Mat er i al

Pl ace a mi ni mum dept h of  200 mm of  cover  mat er i al  over  t he geot ext i l e 
bef or e equi pment  i s al l owed t o oper at e on t he cover ed geot ext i l e.   Li mi t  
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equi pment  oper at i ons on t he cover ed geot ext i l e t o t hose necessar y f or  
t r ack const r uct i on and equi pment  t ur ni ng i s not  al l owed on t he cover ed 
geot ext i l e.

3. 5. 2. 5   Mi ni mum Bal l ast  Dept h

The mi ni mum dept h of  bal l ast  bet ween t he bot t om of  t he t i e and t he t op of  
t he geot ext i l e i s 300 mm.

3. 5. 2. 6   Tampi ng Oper at i ons

Tamp bal l ast  mat er i al s by set t i ng t he t ampi ng f or ce and i nser t i on dept h t o 
t he mi ni mum necessar y t o adequat el y t amp t he t r ack.   Moni t or  t he dept h of  
t ampi ng and l i mi t  t he dept h t o pr event  det r i ment al  ef f ect s of  t he t amper  
f eet  on t he geot ext i l e.

3. 5. 2. 7   Doubl e Layer s

Doubl e l ayer s of  geot ext i l e i s not  al l owed,  except  f or  spl i c i ng over l aps 
at  seams.

3. 5. 3   Bal l ast  Pl acement  and Sur f aci ng

Pl ace and t amp bal l ast  as speci f i ed i n par agr aph TRACK CONSTRUCTI ON AND 
OUT- OF- FACE RELAY except  t hat  i n cr ossi ngs,  compact  t he bal l ast  bet ween 
t he t i es t hor oughl y wi t h a v i br at or y compact or ,  or  ot her  appr oved means,  
af t er  each r ai se.   Tamp t he bal l ast  f or  t he ent i r e l engt h of  t he cr osst i es 
f or  hi ghway cr ossi ngs.   Per f or m f i nal  al i gnment  and sur f aci ng of  t he t r ack 
pr i or  t o pl acement  of  t he cr ossi ng sur f ace.   Per f or m f i nal  sur f aci ng t o 
br i ng t he t r ack t o t he f i nal  gr ade and al i gnment  as i ndi cat ed on t he 
cont r act  dr awi ngs.   Wher e t he cr ossi ng i nvol ves t wo or  mor e t r acks,  t he 
t op of  t he r ai l  f or  al l  t r acks must  f or m a pl ane wi t h t he adj acent  r oadway 
sur f ace.   The t op of  r ai l  el evat i on must  be 50 t o 100 mm above sur r oundi ng 
pavement  el evat i on,  wi t h a smoot h t r ansi t i on of  pavement .   Compact  t he 
bal l ast  i n t he cr i bs and on t he shoul der s usi ng a v i br at or y pl at e 
compact or  or  ot her  appr oved means.

3. 5. 4   Ti es

Use [ har dwood] [ concr et e] [ pol ymer  composi t e]  t i es.   Space a mi ni mum of  500 
mmcent er  t o cent er .   For  pr emanuf act ur ed gr ade cr ossi ngs,  pr ovi de t i es 
conf or mi ng t o t he manuf act ur er ' s r ecommendat i ons f or  t he t ype of  gr ade 
cr ossi ng sur f ace mat er i al s bei ng used.

3. 5. 5   Ti e Pl at es,  Spi kes,  and Anchor s

Ful l y t i e pl at e al l  t i es wi t hi n t he cr ossi ng and f or  6 m beyond each end 
of  t he cr ossi ng,  and spi ke wi t h 4 r ai l - hol di ng spi kes per  t i e pl at e.   
[ Ful l y box anchor  each t i e wi t hi n t he cr ossi ng. ]  [ I nst al l  r ubber  t i e pads 
bet ween t he t i e and t i e pl at e on al l  t i es wi t hi n t he cr ossi ng ar ea and f or  
6 m beyond each end of  t he cr ossi ng. ]

3. 5. 6   Rai l

Rai l  wi t hi n t he cr ossi ng ar ea and f or  6 m beyond each end of  t he cr ossi ng 
must  be,  at  a mi ni mum,  [ 57] [ _____]  kg/ m.   [ Pr ot ect ]  [ Do not  pr ot ect ]  r ai l  
f r om cor r osi on by appl i cat i on of  an appr oved r ust  i nhi bi t or .   Bol t ed 
j oi nt s ar e not  per mi t t ed i n any Type 2,  Type 3,  Type 4,  or  Type 5 cr ossi ng 
or  wi t hi n 6 m of  ei t her  edge of  t he cr ossi ng sur f ace.   Bol t ed j oi nt s wi l l  
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be el i mi nat ed by ei t her  f i el d wel di ng t he j oi nt s t o f or m cont i nuous r ai l  
t hr oughout  t hi s ar ea or  by usi ng 24. 4 m r ai l  l engt hs.

3. 5. 7   Li ni ng and Sur f aci ng

Spi ke r ai l  t o l i ne and mechani cal l y t amp and sur f ace t he t r ack t o t he 
gr ade and al i gnment  of  t he exi st i ng t r ack and r oadway.   Wher e t he cr ossi ng 
i nvol ves t wo or  mor e t r acks,  br i ng t he t op of  r ai l s  f or  al l  t r acks t o t he 
same pl ane.

3. 5. 8   Cr ossi ng Sur f ace

Ensur e t he sur f ace of  t he hi ghway i s [ i n t he same pl ane as] [ no gr eat er  t han
 6 mm hi gher  t han]  t he t op of  t he r ai l s f or  a di st ance of  600 mm out si de 
of  t he r ai l s f or  ei t her  s i ngl e or  mul t i pl e- t r ack cr ossi ngs.   Make a smoot h 
t r ansi t i on bet ween t he cr ossi ng sur f ace and t he adj oi ni ng pavement .

3. 5. 8. 1   Type 1 Aggr egat e Cr ossi ngs

Const r uct  Type 1 cr ossi ngs by pl aci ng t he aggr egat e mat er i al  bet ween t he 
r ai l s and out si de of  t he r ai l s t o f or m an appr oach r amp as i ndi cat ed i n 
t he cont r act  dr awi ngs.

3. 5. 8. 2   Type 1A Aggr egat e wi t h Ti mber  Fl angeway Guar ds Cr ossi ngs

I nst al l  bond t i mber  header s wi t h t he edge of  t he t i mber  sol i d agai nst  t he 
edges of  t he t i e pl at es pr i or  t o pl acement  of  t he aggr egat e.   Fast en 
header s t o t he t i es as i ndi cat ed usi ng t he appr opr i at e s i ze and l engt h 
f ast ener s.   Af t er  i nst al l at i on of  t he bond t i mber ,  pl ace t he aggr egat e i n 
t he t r ack and on t he out si de appr oaches and compact .

3. 5. 8. 3   Type 2 Ti mber  Pl ank Cr ossi ngs

I nst al l  Type 2 cr ossi ngs as shown or  i n accor dance wi t h t he manuf act ur er ' s 
i nst r uct i ons f or  pr ef abr i cat ed t i mber  cr ossi ng uni t s.   Al l ow t he sur f ace 
of  t he cr ossi ng t i mber s t o f or m a smoot h pl ane wi t h t he t op of  t he r ai l s 
and t he adj acent  r oadway sur f ace.   At t ach cr ossi ng t i mber s t o t he t i es as 
i ndi cat ed i n t he cont r act  dr awi ngs usi ng t he appr opr i at e s i ze and l engt h 
f ast ener s,  unl ess ot her wi se speci f i ed by t he manuf act ur er ' s i nst r uct i ons.

3. 5. 8. 4   Type 3a Asphal t  Cr ossi ngs

Type 3a cr ossi ngs ar e f ul l - dept h asphal t  cr ossi ngs as shown i n t he 
cont r act  dr awi ngs.   Pl ace t he asphal t  i n l i f t s  not  t o exceed 50 mm t hi ck 
and compact  wi t h appr oved compact i on equi pment .   Gener al  r equi r ement s f or  
asphal t  pl acement  ar e speci f i ed i n [ _____]  St at e Hi ghway Speci f i cat i ons.

3. 5. 8. 5   Type 3b Asphal t  Wi t h Ti mber  Fl angeway Header  Cr ossi ngs

Type 3b cr ossi ngs ar e f ul l - dept h asphal t  cr ossi ngs as shown i n t he 
cont r act  dr awi ngs.   Pl ace t he asphal t  i n l i f t s  not  t o exceed 50 mm t hi ck 
and compact  wi t h appr oved compact i on equi pment .   Gener al  r equi r ement s f or  
asphal t  pl acement  ar e speci f i ed i n [ _____]  St at e Hi ghway Speci f i cat i ons.   
I nst al l  f l angeway t i mber s pr i or  t o t he pl acement  of  t he asphal t  pavement .   
I nst al l  t i mber s wi t h t he dappl ed edge of  t he t i mber  sol i d agai nst  t he ends 
of  t he t i e pl at es.   Fast en f l angeway t i mber s t o t he t i es as i ndi cat ed i n 
t he cont r act  dr awi ngs usi ng t he appr opr i at e s i ze and l engt h f ast ener s.
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3. 5. 8. 6   Type 4a Cast - i n- pl ace Concr et e Cr ossi ngs

Const r uct  Type 4 cr ossi ngs as shown i n t he cont r act  dr awi ngs usi ng t he 
mat er i al s speci f i ed her ei n.   Pr ovi de concr et e f or mi ng,  r ei nf or cement ,  and 
pl acement  conf or mi ng t o t he r equi r ement s of  Sect i on 03 30 00 CAST- I N- PLACE 
CONCRETE.

3. 5. 8. 7   Type 4b Pr ef abr i cat ed Concr et e Panel  Cr ossi ngs

I nst al l  Type 4A cr ossi ngs and cr ossi ng mat er i al s i n accor dance wi t h t he 
cr ossi ng manuf act ur er ' s i nst r uct i ons.   Use t i e spaci ngs and t r ack 
mat er i al s i n t he cr ossi ng i n accor dance wi t h t he i nst al l at i on i nst r uct i ons 
and manuf act ur er ' s r ecommendat i ons.

3. 5. 8. 8   Type 5 Ful l  Dept h Rubber  Cr ossi ngs

I nst al l  Type 5 cr ossi ngs and cr ossi ng mat er i al s i n accor dance wi t h t he 
cr ossi ng manuf act ur er ' s pr i nt ed i nst r uct i ons.   Use t i e spaci ngs and t r ack 
mat er i al s i n t he cr ossi ng i n accor dance wi t h t he i nst al l at i on i nst r uct i ons 
and manuf act ur er ' s r ecommendat i ons.

3. 5. 9   Si gns and Si gnal s

The t ype and l ocat i on of  r ai l r oad- hi ghway cr ossi ng war ni ng si gns and 
si gnal s must  conf or m t o t he r equi r ement s of  MUTCD,  Par t  VI I I .

3. 5. 9. 1   Locat i on and Posi t i oni ng of  Si gns

Locat e and er ect  s i gns f or  bot h hi ghway and r ai l r oad t r ack i nst al l at i on as 
shown.   Unl ess ot her wi se shown,  er ect  s i gns so t hat  s i gn f ace i s ver t i cal  
and at  a def l ect i on angl e of  87 degr ees f r om t he cent er  of  t he hi ghway 
l ane or  t r ack whi ch t he si gn ser ves and f aci ng t he di r ect i on of  t r avel .   
Wher e l anes or  t r acks ar e on cur ves,  ensur e s i gn f aces ar e on a def l ect i on 
angl e of  87 degr ees t o t he t angent  t o t he cur ve.   Er ect  s i gns so t hat  
specul ar  r ef l ect i on i s mi ni mi zed or  el i mi nat ed.   Af t er  i nst al l at i on i s 
compl et ed,  t he s i gns wi l l  be i nspect ed dur i ng t he day and at  ni ght  by t he 
Cont r act i ng Of f i cer .   I f  specul ar  r ef l ect i on i s appar ent  on any si gn,  
adj ust  i t s  posi t i oni ng t o el i mi nat e or  mi ni mi ze t hi s condi t i on.   Make t hi s 
adj ust ment  and any subsequent  adj ust ment s at  no addi t i onal  cost  t o t he 
Gover nment .

3. 5. 9. 2   Tr af f i c  Cont r ol

Dur i ng i nst al l at i on of  hi ghway si gns,  pr ovi de f or  t he saf e and expedi t i ous 
movement  of  t r af f i c  t hr ough t he wor k ar ea.   Pr ovi de schedul e of  l ane 
cl osur es,  wor k zone saf et y and t r af f i c  cont r ol ,  and r el at ed i t ems.

3. 5. 10   Cr ossi ng Fl angeways

Upon compl et i on of  t he gr ade cr ossi ng i nst al l at i on,  t he f l angeways t hr ough 
t he cr ossi ng must  be a mi ni mum of  50 mm deep and bet ween 65 and 75 mm 
wi de.   Ensur e t hat  adequat e f l angeways ar e pr ovi ded pr i or  t o i nst al l at i on 
of  t he f i nal  cr ossi ng sur f ace.

3. 5. 10. 1   Fl angeway Fi l l er

Except  f or  Type I  cr ossi ngs,  f i l l  al l  open cr ossi ng f l angeways wi t h 
[ asphal t i c  concr et e and compact  as i ndi cat ed on t he dr awi ngs] [ pr ef or med 
r ubber  f i l l er ] .
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3. 5. 10. 2   Cl ean Gr ade Cr ossi ng Fl angeways

Wher e gr ade cr ossi ng f l angeways ar e obst r uct ed ( f i l l ed i n) ,  r emove f or ei gn 
mat er i al  t o pr ovi de a mi ni mum 50 mm dept h and 65 mm wi dt h f l angeways on 
t he gage si de of  t he r ai l s.

3. 5. 11   As- Bui l t  Dr awi ngs

Submi t  one set  of  r epr oduci bl e or i gi nal s of  t he f i nal  as- bui l t  dr awi ngs 
f or  each aut omat i c cr ossi ng pr ot ect i on i nst al l at i on pr i or  t o f i nal  
accept ance by t he Cont r act i ng Of f i cer .   Use mat er i al s and met hods t o 
pr oduce t hese dr awi ngs meet i ng t he r equi r ement s of  t hi s speci f i cat i on t hat  
r esul t  i n dr awi ngs whi ch ar e easy t o r evi se wi t hout  damage t o t he dr awi ng.

3. 6   BONDI NG AND GROUNDI NG TRACK

Bond and gr ound t r ack as i ndi cat ed.   Wher e t r ack i s desi gnat ed f or  bondi ng 
and gr oundi ng,  ensur e t he r ai l s ar e bonded el ect r i cal l y cont i nuous and 
ef f ect i vel y gr ounded.   Make connect i ons by exot her mi t e wel ds i n accor dance 
wi t h t he manuf act ur er ' s i nst r uct i ons.

3. 6. 1   Rai l  Joi nt  Bond

Bond r ai l  j oi nt s on bot h r ai l s of  desi gnat ed t r ack usi ng an exot her mi c 
t ype bond.   Appl y bond t o t he f i el d s i de of  t he r ai l  [ head]  [ web]  unl ess 
ot her wi se appr oved by t he Cont r act i ng Of f i cer .   El ect r i cal l y i nsul at e 
t r ack t o be bonded and gr ounded f r om t he r emai ni ng t r ack usi ng one of  t he 
speci f i ed i nsul at ed j oi nt s.

3. 6. 2   Rai l  Cr oss- Bond and Gr ound

I nst al l  r ai l  cr oss- bond and gr ound usi ng an exot her mi c t ype bond.   Appl y 
t he cr oss- bond t o t he [ r ai l  head] [ r ai l  web] .   [ I nst al l  one cr oss- bond and 
gr ound at  30. 5 m i nt er val s al ong t he desi gnat ed t r acks. ] [ Pr ovi de one 
cr oss- bond and gr ound f or  each sect i on of  bonded and gr ounded t r ack. ]   
Make connect i ons bet ween gr oundi ng syst em or  gr ound r ods and r ai l s wi t h 
bar e st r anded copper  cabl e,  i nst al l  at  l east  300 mm bel ow t he bot t om of  
t he t i es.   Dr i ve gr ound r ods ver t i cal l y f ul l - l engt h.   Locat e t he t op of  
t he gr ound r od at  t he t oe of  t he bal l ast  s l ope a mi ni mum of  300 mm bel ow 
t he t op of  t he subgr ade.   Do not  exceed a maxi mum r esi st ance t o gr ound 
f r om any gr ounded r ai l  or  st r uct ur e of  25 ohms.   Make any cor r ect i ons 
needed t o r educe t he r esi st ance t o bel ow 25 ohms at  no cost  t o t he 
Gover nment .

3. 6. 3   I nspect i on of  Rai l  Bond and Gr ound

Vi sual l y i nspect  l oose,  damaged,  or  mi ssi ng r ai l  bond wi r es,  cr oss bond 
wi r es,  gr ound connect i ons,  and gr ound r ods.   I f  t her e i s a s i gnal  f ai l ur e,  
bondi ng can be t est ed f or  cur r ent  l oss i n t he j oi nt s usi ng a vol t  met er .   
Mar k def ect i ve i t ems f or  r epai r .

3. 6. 4   Rai l  Bonds At  Si gnal i zed Gr ade Cr ossi ngs

Bol t ed r ai l  j oi nt s wi t hi n t he appr oach ci r cui t s t o s i gnal i zed hi ghway 
gr ade cr ossi ngs must  be doubl e- bonded usi ng bot h a r ai l  head bond and a 
web bond.   I nst al l  r ai l  head and web bonds i n t he l ocat i ons i ndi cat ed 
wher e t he exi st i ng r ai l  bonds ar e mi ssi ng,  br oken,  or  ot her wi se 
i nef f ect i ve.
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3. 6. 5   Exi st i ng Bonds

Pr ot ect  exi st i ng r ai l  bonds[ ,  cr oss- bonds] [ ,  gr ound connect i ons,  and 
gr oundi ng r ods]  f r om damage.   Except  f or  bonds at t ached t o r ai l s whi ch ar e 
desi gnat ed t o be r epl aced i n t hi s cont r act ,  r epl ace bonds whi ch ar e 
damaged or  dest r oyed by t he Cont r act or ' s oper at i on at  no cost  t o t he 
Gover nment .

3. 6. 6   Removal  of  Def ect i ve Bonds

Remove r ai l  head pi n- t ype and wel ded- t ype bonds by shear  cut t i ng ol d 
cabl es i mmedi at el y adj acent  t o t he wel d or  pi n.   Remove r ai l  web t ype pi n 
bonds by knocki ng t he ol d pi n out  wi t h a dr i f t .   Do not  use f l ames or  
t or ches t o r emove def ect i ve bonds.

3. 7   I NSTALLATI ON OF MI SCELLANEOUS TRACK MATERI ALS

3. 7. 1   Ti e Pl at es

Fur ni sh t i e pl at es t o t he wor k s i t es as r equi r ed.   Del i ver  excess t i e 
pl at es,  r emai ni ng at  t he concl usi on of  t he cont r act ,  t o t he mi l i t ar y 
i nst al l at i on st or age si t e and st ack wher e di r ect ed by t he Cont r act i ng 
Of f i cer .

3. 7. 2   I nsul at ed Joi nt s

I nst al l  i nsul at ed j oi nt s wher e i ndi cat ed and i n accor dance wi t h t he 
manuf act ur er ' s i nst al l at i on i nst r uct i ons.

3. 7. 3   Bumpi ng Post s,  Cushi on Head,  and Wheel st ops

Bumpi ng post s,  cushi on head,  and wheel st ops must  be 
[ r emoved, ] [ i nst al l ed, ] [  or  ] [ r ei nst al l ed] [ _____] .   Per f or m i nst al l at i on i n 
accor dance wi t h t he manuf act ur er ' s i nst r uct i ons.   Wher e no speci f i c  
i nst al l at i on i nst r uct i ons ar e avai l abl e f or  sal vaged bumpi ng post s and 
wheel st ops,  r ei nst al l at i on must  be i n accor dance wi t h good t r ack 
const r uct i on pr act i ce t o ensur e pr oper  per f or mance.

3. 7. 4   I nner  Guar d Rai l s

I nst al l  i nner  guar d r ai l s as det ai l ed i n t he cont r act  dr awi ngs.   Spi ke 
each r ai l  t o al t er nat e cr osst i es t hr oughout  t he f ul l  l engt h usi ng t wo 
spi kes per  r ai l  per  t i e;  t i e pl at es ar e not  r equi r ed.   I nst al l  guar d r ai l s 
usi ng accept abl e j oi nt  bar s of  t he pr oper  s i ze t o f i t  t he r ai l s bei ng 
j oi ned.   Bol t  each j oi nt  wi t h at  l east  t wo bol t s and one f ul l y t i ght ened 
bol t  per  r ai l .

3. 7. 5   Gage Rods

I nst al l  one gage i n t he cr i b i mmedi at el y ahead of  t he swi t ch poi nt  of  al l  
t ur nout s.   I nst al l  t wo gage r ods on t he cur ved cl osur e r ai l ,  one ahead of  
t he j oi nt ,  and one ahead of  t he t oe of  t he f r og i n al l  t ur nout s.

3. 7. 6   I nst al l at i on of  Joi nt  Bar s

I nst al l  j oi nt  bar s wi t h t hei r  f ul l  number  of  bol t  assembl i es unl ess 
ot her wi se not ed.   Seat  bar s pr oper l y on t he r ai l  and t i ght en t he bol t s 
begi nni ng at  t he cent er  of  t he j oi nt  and wor ki ng t owar d t he ends of  t he 
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bar s,  al t er nat i ng bet ween r ai l s.   Use bol t s of  t he pr oper  di amet er  and 
l engt h f or  t he r ai l  and j oi nt  bar s at  t he j oi nt .   The use of  ext r a washer s 
t o shi m out  t r ack bol t  nut s i s pr ohi bi t ed.   Pl ace bol t s wi t h nut s 
al t er nat el y on i nsi de and out si de of  r ai l .

3. 8   BRI DGE REPAI R

Submi t  shop dr awi ngs necessar y f or  t he const r uct i on and er ect i on of  t he 
r ai l r oad br i dge wor k.   Pr ovi de shop dr awi ngs made f r om measur ement s t aken 
at  t he s i t e wher ever  possi bl e or  f r om est abl i shed measur ement s,  when 
act ual  measur ement s ar e not  avai l abl e.   The Cont r act or  i s r esponsi bl e f or  
t he accur acy of  t he est abl i shed measur ement s,  t he i nf or mat i on f ur ni shed t o 
t he subCont r act or s f or  t he pr epar at i on of  t hei r  Shop Dr awi ngs,  and t he 
checki ng of  al l  Shop Dr awi ngs.   Dr awi ngs must  bear  t he st amp of  a 
Pr of essi onal  Engi neer .   Repai r  br i dge as f ol l ows:

3. 8. 1   St at e and Local  Gover nment  Per mi t s

Obt ai n necessar y per mi t s f r om st at e and l ocal  gover nment s f or  wor k over  
publ i c r oads.   Pr epar e t r af f i c  mai nt enance and det our  pl ans;  submi t  t hem 
f or  appr oval  t o t he appr opr i at e aut hor i t i es;  er ect  and mai nt ai n s i gns,  
bar r i cades,  l i ght i ng,  and ot her  t r af f i c  cont r ol  devi ces i n accor dance wi t h 
MUTCD;  pay f or  pol i ce det ai l s;  and st age t he wor k t o pr ovi de f or  t he 
cont i nued saf e publ i c use of  t he r oadways beneat h t he br i dges.

3. 8. 2   Wor k Hour s

The Cont r act or  may be r equi r ed by l ocal  or  st at e aut hor i t i es t o wor k at  
ni ght  or  on spl i t  shi f t s t o avoi d peak t r af f i c  hour s at  br i dges [ _____] .   
No addi t i onal  compensat i on wi l l  be made f or  any cost s associ at ed wi t h 
meet i ng such r equi r ement s.

3. 8. 3   Schedul e of  Br i dge Repai r  Wor k

Schedul e t he wor k of  t hi s pr oj ect  t o mi ni mi ze t he dur at i on of  
i nt er r upt i ons t o r ai l  ser vi ce.   Schedul e br i dge r epai r  wor k,  so t hat  t o 
t he maxi mum ext ent  pr act i cal ,  br i dges on t he same l i ne ar e t aken out  of  
ser vi ce and r epai r ed si mul t aneousl y.

3. 8. 4   Ti mber  Pi l e Repai r

A t i mber  pi l e can be spl i ced or  shi mmed t o r epai r  ar eas of  det er i or at i on 
or  t o compensat e f or  set t l ement  of  t he pi l e.   Any spl i ced pi l e must  
achi eve a bear i ng adequat e f or  i t s desi gn l oadi ng.   Do not  spl i ce mor e 
t han 50 per cent  of  t he pi l es i n a s i ngl e bend.   Do not  spl i ce or  shi m mor e 
t han 25 per cent  of  t he pi l es i n t he ent i r e subst r uct ur e.

3. 8. 5   Ti mber  Pi l e Repl acement

Repl ace any pi l e when i t  does not  achi eve adequat e bear i ng,  t he pi l e has 
gr eat er  t han 50 per cent  det er i or at i on,  or  r epl acement  i s mor e economi cal .   
[ Dr i ve r epl acement  pi l e al ong si de exi st i ng pi l es]  [ Const r uct  a t wo pi l e 
suppor t  pi er  under  t he br i dge cap t o car r y t he l oad of  t he det er i or at ed 
pi l e] .

3. 8. 6   Br i dge Ti e Repl acement  Open- Deck Br i dges

Wher e spot  r epl acement  of  br i dge t i es i s r equi r ed,  r emove t he exi st i ng t i e 
wi t hout  per manent l y di st ur bi ng t he t r ack sur f ace.   Use new br i dge t i es of  
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t he pr oper  wood speci es,  st r uct ur al  gr ade,  and si ze f or  t he i nt ended 
appl i cat i on.   Shi mmi ng of  br i dge t i es wi l l  not  be per mi t t ed.

3. 8. 7   Ri vet  Repl acement

Wher e r epl acement  i s r equi r ed,  r epl ace r i vet s wi t h hi gh- st r engt h bol t s as 
speci f i ed i n Sect i on 05 12 00 STRUCTURAL STEEL.

3. 9   ELECTRI C ARC WELDI NG

Per f or m wel di ng t o r epai r  or  r ebui l d f r ogs,  swi t ch poi nt ,  guar d r ai l s,  
swi t ch poi nt  pr ot ect or s and r ai l s ( engi ne bur ns,  bat t er ed ends,  et c. )  i n 
accor dance wi t h AREMA Eng Man,  Chapt er  5,  Par t  5,  Sect i on 5. 10 and 
AWS D1. 1/ D1. 1M.   Submi t  a det ai l ed speci f i cat i on cover i ng t he st ep- by- st ep 
pr ocedur es t o be empl oyed i n maki ng t he el ect r i c ar c wel ds.   I ncl ude a 
compl et e descr i pt i on of  each of  t he f ol l owi ng i t ems as appl i cabl e and any 
ot her  essent i al  char act er i st i cs i n t he pr ocedur e speci f i cat i ons.

a.   Type,  s i ze,  and capaci t y of  el ect r i c wel di ng machi ne ( 250 amp 
mi ni mum) ,  gr i nder  and ot her  equi pment .   Al so,  t ype and si ze of  
mat er i al  ( wel di ng r od or  wi r e) .

b.   The met hod t o be used t o r emove def ect i ve and excess met al  pr i or  t o 
wel di ng ( ar cai r  or  gr i ndi ng) .

c.   The met hod t o be used t o pr event  war pi ng.

d.   The met hod used f or  pr eheat i ng,  i ncl udi ng t i me and t emper at ur e.

e.   The met hod of  appl y i ng met al  bui l dup and sl ag r emoval .

f .   The met hod of  secur i ng or i gi nal  cont our  of  i t ems wel ded.

g.   Qual i t y cont r ol  pr ocedur es t o be f ol l owed.

h.   Wel di ng mat er i al s ( r od or  wi r e) ,  name and manuf act ur er  of  mat er i al s 
( l ow car bon st eel )  f or  wel di ng r ai l ,  r ai l  f r ogs,  guar d r ai l s,  swi t ch 
poi nt  pr ot ect or s,  and swi t ch poi nt s wi t hout  manganese i nser t s and 
mat er i al s ( manganese al l oy)  f or  wel di ng manganese f r ogs,  RBM f r ogs,  
manganese swi t ch poi nt  i nser t s and manganese r ai l r oad cr ossi ng i nser t s 
or  cast i ngs.

3. 9. 1   Wel di ng Super vi s i on

Per f or m el ect r i c ar c wel di ng under  t he di r ect  super vi s i on of  an 
exper i enced wel di ng super vi sor  or  f or eman and by a cer t i f i ed wel der .

3. 9. 2   Weat her  Condi t i ons

Do not  per f or m wel di ng i n r ai n,  snow,  or  ot her  i ncl ement  weat her  wi t hout  
adequat e pr ot ect i on of  t he wel di ng f r om t he el ement s.

3. 9. 3   Wel di ng Manganese Fr ogs and Cr ossi ngs

Ti ght en bol t s,  dr i ve spi kes down,  and t amp t i es under  cr ossi ng and f r ogs 
f or  l evel  sur f ace,  when wel di ng manganese f r ogs and cr ossi ngs.   Gr i nd out  
chi ps and cr acks wi t h gr i ndi ng machi ne or  gouge out  wi t h ar cai r  gougi ng 
devi ce even i f  cr ack goes t hr ough t he ent i r e cast i ng.   When gougi ng devi ce 
i s used,  no f i ni shed gr i ndi ng of  cr acks or  chi ps i s r equi r ed.   I f  cr acks 
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ar e gouged out  t o bot t om of  cast i ng,  r ei nf or cement  st r ap must  be [ pl aced 
under neat h t he hol e. ] [ wel ded t o t he bot t om of  t he hol e i n cast i ng wi t h t he 
wi r e f eed machi ne,  al l owi ng t he f r og or  cr ossi ng t o be wel ded back t o 
l evel  sur f ace usi ng t he ski p met hod. ]

3. 9. 3. 1   Manganese Over heat i ng

Ensur e t hat  manganese i s not  over heat ed i n t hi s pr ocess.   I f  manganese 
shows si gns of  over heat i ng,  al l ow cast i ng t o ai r  cool  and t hen cont i nue 
wel di ng pr ocess.   Repeat  t he pr ocess as many t i mes as necessar y t o pr event  
manganese f r om over heat i ng.   [ Use]  [ Do not  use]  f l nge car bons t o keep 
wel di ng met al  out  of  f l angeways.   Bui l d wel ded sur f ace sl i ght l y hi gher  
t han nor mal  sur f ace of  cast i ng so when gr ound,  i t  wi l l  have suf f i c i ent  
wel d met al  t o gr i nd t o a l evel  sur f ace.   Use a 600 mm st r ai ght edge t o 
check t hi s wor k.   Gr i nd edges of  f l angeways and si des of  poi nt s i n a r ol l  
manner ,  usi ng a f r og and cr ossi ng f l angeway gage as a gui de.

3. 9. 3. 2   Sl ot t i ng

Sl ot  manganese f r ogs and cr ossi ngs wi t h a 5 mm sl ot t i ng wheel .   Al so wel d,  
gr i nd,  and sl ot  connect i ng r ai l  j oi nt s t o f r og i n l i ke manner .   Repeat  t he 
gr i ndi ng and sl ot t i ng pr ocess appr oxi mat el y 6 weeks f r om t he t i me t he f r og 
i s put  back i n ser vi ce and t her eaf t er  when over f l ow appear s on poi nt s and 
f l angeways.

3. 9. 4   Wel di ng Swi t ch Poi nt s

Over f l ow of  st ock r ai l  must  be gr ound of f  of  bal l  of  r ai l  on bot h s i des 
and swi t ch poi nt  gr ound t o wher e cr acks and chi ps ar e gr ound out .   Gr i nd 
of f  al l  gr ease and r ust  of  poi nt  as f ar  back as poi nt  i s  t o be wel ded.   
Adj ust  swi t ch poi nt  t i ght  agai nst  st ock r ai l  and check gage.   I f  gage j ust  
ahead of  swi t ch poi nt  i s  t i ght ,  open i t  t o wher e gage r eads 6 mm open.   Do 
t he f ol l owi ng bef or e st ar t i ng t o wel d:   1)  Open swi t ch poi nt  and pl ace 
r ai l  f l ange car bon bet ween swi t ch poi nt  and st ock r ai l .   2)  Pul l  swi t ch 
t i ght  agai nst  car bon and hol d wi t h spi ke;  anot her  r ai l  car bon can be 
pl aced j ust  on t op of  r ei nf or cement  bi ndi ng st r ap on poi nt  t o use as gui de 
f or  f i r st  wel di ng pass;  car bon can t hen be r emoved or  l ef t  i n pl ace.   3)  
Gr i nd swi t ch poi nt  wi t h sur f ace gr i nder  or  ut i l i t y  gr i nder .   4)  Appl y 
gr aphi t e or  oi l  t o swi t ch poi nt s and pl at es t o pr event  r ust i ng and t o make 
swi t ch t hr ow easi er .   5)  Check wi t h pr oper  aut hor i t y t o ensur e ampl e t i me 
t o compl et e wel di ng,  gr i ndi ng and cool i ng bef or e t r af f i c  i s  due.   Swi t ch 
poi nt  must  be gr ound wel ded compl et e wi t hout  chi ppi ng wel d s l ag.

3. 9. 5   Wel di ng Swi t ch Poi nt  Pr ot ect or s

3. 9. 5. 1   I n Tr ack

Per f or m t he f ol l owi ng oper at i ons:   1)  Check wi t h pr oper  aut hor i t y t o 
ensur e ampl e t i me t o compl et e wel di ng,  gr i ndi ng and cool i ng bef or e t r af f i c  
i s  due.   2)  Use a st eel  r ul er  t o det er mi ne t he amount  of  wel d needed on 
manganese swi t ch poi nt  pr ot ect or s;  measur e t he t op of  t he pr ot ect or  any 
pl ace wher e t her e i s no wear .   3)  Gr i nd out  t he wor k har dened sur f ace and 
any cr acks or  chi ps.   4)  Wel d t he pr ot ect or  wi t h t he semi - aut omat i c wi r e 
f eed machi ne sl i ght l y wi der  t han t he wi dt h of  a new swi t ch poi nt  
pr ot ect or ;  r un a st r i ng bead al ong t he bot t om of  t he wear  sur f ace on t he 
pr ot ect or  guar d;  l eavi ng f l ux on t hi s bead cont i nue wi t h st r i ng bead unt i l  
pr ot ect or  i s bui l t  back t o s i ze wi t hout  over heat i ng t he pr ot ect or .   I f  
s i gns of  over heat i ng appear ,  use i nt er mi t t ent  wel di ng pr ocedur e.   5)  Gr i nd 
back t he pr ot ect or  t o t he cor r ect  wi dt h.   6)  Use r ol l  met hod on t op i nsi de 
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cor ner  of  pr ot ect or .

3. 9. 5. 2   Out  of  Tr ack

Per f or m t he f ol l owi ng oper at i ons:   1)  Use a st eel  t ape t o det er mi ne t he 
amount  of  wel d needed on manganese swi t ch poi nt  pr ot ect or s;  measur e t he 
t op of  t he pr ot ect or  any pl ace wher e t her e i s no wear .   2)  Gr ound out  t he 
wor k har dened sur f ace and any cr acks or  chi ps.   3)  Wel d t he pr ot ect or  wi t h 
t he semi - aut omat i c wi r e f eed machi ne t o j ust  a l i t t l e wi der  t han t he wi dt h 
of  a new swi t ch poi nt  pr ot ect or ;  t he pr ot ect or  can be l ai d on i t s s i de and 
t hr ee f l at  beads r un on wear  sur f ace of  t he pr ot ect or  guar d;  gr ound back 
t o t he s i ze of  a new pr ot ect or .   4)  Use i nt er mi t t ent  met hod and ski p 
wel di ng t o keep pr ot ect or  f r om over heat i ng.   5)  Use t he r ol l  met hod on 
i nsi de cor ner  of  r unni ng wear  sur f ace of  guar d.

3. 9. 6   Wel di ng Engi ne Bur ns

Remove t he damaged st eel  of  t he r ai l  by gr i ndi ng or  ar cai r  t o get  bel ow 
t he bur n ar ea i nt o sound met al .   Remove suf f i c i ent  amount  of  met al  t o 
el i mi nat e al l  shat t er  cr acks.

3. 9. 6. 1   Dept h and Lengt h Li mi t at i ons

Do not  r epai r  engi ne bur ns r equi r i ng wel ds gr eat er  t han 10 mm i n dept h 
bel ow t he t op of  t he r ai l  head by wel di ng and gr i ndi ng.   Whi l e gr i ndi ng 
out  t he damaged met al ,  st op t he oper at i on when i t  i s  di scover ed t hat  t he 
necessar y wel d wi l l  go t oo deep i nt o t he r ai l  head.   Wel d t he gr ound out  
por t i on and appl y j oi nt  bar s at  t he wel d l ocat i on wi t h t he r ai l  undr i l l ed 
at  t he mi ddl e bol t  hol es,  cent er i ng t he j oi nt  bar s under  t he engi ne bur n.   
Not i f y t he super vi sor  of  mai nt enance i mmedi at el y so t hat  t he r ai l  can be 
r emoved f r om t r ack.   Di spose t hese f ai l ed r ai l s i n accor dance wi t h cur r ent  
i nst r uct i ons.   Do not  wel d engi ne bur ns whi ch woul d r equi r e a wel d l onger  
t han 200 mm.

3. 9. 6. 2   Ambi ent  Li mi t at i ons

Avoi d wel di ng and gr i ndi ng engi ne bur ns when t he ai r  t emper at ur e i s bel ow 
0 degr ees C.   When wel di ng i s necessar y bel ow 0 degr ees C,  pr ot ect  t he 
heat ed ar ea by cover i ng wi t h i nsul at i ng mat er i al  t o r et ar d cool i ng.   Do 
not  wel d engi ne bur ns dur i ng r ai n or  heavy snow.

3. 9. 6. 3   Number  of  Wel ds

Det er mi ne t he maxi mum number  of  bur ns i n a 12 mm r ai l ,  or  equi val ent ,  t hat  
can be economi cal l y wel ded.   Unl ess ot her wi se di r ect ed,  when a r ai l  has 
mor e t han 8 bur ns needi ng r epai r ,  r epl ace t he r ai l .

3. 9. 6. 4   Wel di ng Pr ocedur e

Wel d t he bur n wi t h semi - aut omat i c wi r e f eed machi ne.   Use t he ski p met hod 
i n t hi s pr ocess because no pr eheat i ng or  post  heat i ng i s needed.   I f  
engi ne bur ns ar e f ound i n gr oups cl ose t oget her ,  gr i nd out  t en t o f i f t een 
bur ns at  a t i me,  wel di ng one pass at  a t i me on each of  t he bur ns.   Repeat  
t he pr ocess unt i l  al l  of  t he bur ns ar e compl et ed t o a sur f ace j ust  hi gher  
t han t he nor mal  bal l  of  t he r ai l .   Then cool  t he bur n unt i l  hand can be 
pl aced on i t .   Gr i nd wel ds t o a l evel  sur f ace wi t h cup wheel  at t achment  
gr i nder .
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3. 9. 7   Wel di ng Rai l  Joi nt s

Ti ght en bol t s i n t he j oi nt  bar s and pul l  t he j oi nt  t o a l evel  sur f ace.   
Check j oi nt  bar s f or  wear  and r epl ace i f  t hey ar e badl y wor n.   Use si x 
hol e bar s i f  avai l abl e.   Pl ace a st r ai ght edge acr oss t he j oi nt  t o 
det er mi ne t he amount  of  bat t er .   Use st r ai ght edge wi t h a mi ni mum of  450 mm 
i n l engt h.   Do not  wel d a r ai l  j oi nt  wi t h l ess t han 3 mm of  bat t er .   I f  
bat t er  i s  3 mm or  mor e,  bui l d up t he r ai l  j oi nt .   I f  r ai l  cr acks or  
chi pped out  pl aces ar e pr esent  i n r ai l  ends,  mel t  t hem out  wi t h acet yl ene 
t or ch,  gouge out  wi t h ar cai r  or  gr i nd out  wi t h gr i nder .   I f  cr acks or  
chi ps ext end bel ow bal l ,  r epl ace r ai l .   Repl ace r ai l  i f  hor i zont al  cr ack 
i n bal l  of  r ai l  ext ends mor e t han 200 mm.   Pr eheat  r ai l  ends t o 
appr oxi mat el y 93 degr ees C bef or e wel di ng.   St ar t i ng 40 mm f r om t he end,  
bui l d t he r ai l  back as f ol l ows:   Wel d a 25 mm st r i p i nt o bed;  gr i nd t he 
r ai l  ends t o a l evel  sur f ace wi t h sur f ace gr i nder  or  cup wheel  at t achment ;  
and cr oss s l ot  r ai l  j oi nt  wi t h 5 mm gr i ndi ng st one t o keep r ai l  ends f r om 
over l appi ng and chi ppi ng out .

3. 10   THERMI TE WELDI NG PROCEDURES

Submi t  a det ai l ed st at ement  cover i ng t he st ep- by- st ep pr ocedur es t o be 
empl oyed i n maki ng t he wel ds,  i ncl udi ng a compl et e descr i pt i on of  each of  
t he f ol l owi ng i t ems,  as appl i cabl e,  and any ot her  essent i al  
char act er i st i cs i ncl uded i n t he wel di ng pr ocedur es:

a.   The manuf act ur er ' s t r ade name f or  t he wel di ng pr ocess.

b.   The met hod used f or  cut t i ng and cl eani ng t he r ai l  ends.   Fl ame cut t i ng 
of  r ai l  ends wi l l  not  be al l owed.

c.   The mi ni mum and maxi mum spaci ng bet ween r ai l  ends.

d.   The met hod used f or  mai nt ai ni ng t he r ai l s i n al i gnment  dur i ng wel di ng.

e.   The met hod used f or  pr eheat i ng,  i ncl udi ng t i me and t emper at ur e.

f .   The t appi ng pr ocedur e,  i ncl udi ng t he mi ni mum t i me r equi r ed t o cool  t he 
wel d under  t he mol d i nsul at i on.

g.   The met hod used,  i ncl udi ng a descr i pt i on of  speci al  t ool s and 
equi pment ,  f or  r emovi ng t he upset  met al  and f i ni shi ng t he wel d t o t he 
f i nal  cont our .

h.   Qual i t y cont r ol  pr ocedur es t o be f ol l owed.

i .   The cont r act ual  agr eement s wi t h any subcont r act or  empl oyed by t he 
Cont r act or  i n doi ng t he wor k.

Per f or m t her mi t e wel di ng pr ocedur es by a t echni c i an cer t i f i ed t o meet  
ANSI / ASNT CP- 189,  l evel  I I  or  I I I  qual i f i cat i ons and compl y wi t h t he 
f ol l owi ng par agr aphs:

3. 10. 1   End Pr epar at i on

Rai l s t o be wel ded must  meet  t he r equi r ement s Sect i on 2. 2,  " Speci f i cat i ons 
f or  Fabr i cat i on of  Cont i nuous Wel ded Rai l "  gi ven i n Chapt er  4,  Par t  2 of  
AREMA Eng Man.   Al i gn t he r ai l  ends i n accor dance wi t h par agr aph GAP AND 
ALI GNMENT.   Rai l  ends must  show no st eel  def ect s,  dent s,  or  por osi t y 
bef or e wel di ng.   Do not  make bol t  hol es i n,  or  per mi t  t o r emai n i n,  t he 
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ends of  t he r ai l  t o be wel ded.   One handl i ng hol e may be made i n each end 
of  wel ded st r i ng.   Cut  of f  r ai l  ends cont ai ni ng such hol es dur i ng t r ack 
const r uct i on.   Rai l  whi ch must  be cut  f or  any r eason must  be cut  squar e 
and cl ean by means of  appr oved r ai l  saws or  abr asi ve cut t i ng wheel s i n 
accor dance wi t h Chapt er  5 of  AREMA Eng Man,  Sect i on 10. 3,  " Recommended 
Pr act i ce For  Use of  Abr asi ve Wheel s" .

3. 10. 1. 1   Cl eani ng

Cl ean r ai l s t o be wel ded of  gr ease,  oi l ,  di r t ,  l oose scal e,  and moi st ur e 
t o a mi ni mum of  150 mm back f r om t he r ai l  ends,  i ncl udi ng t he r ai l head 
sur f ace.   Cl ean usi ng a wi r e br ush,  t o compl et el y r emove di r t  and l oose 
oxi de and by use of  oxygen- acet yl ene t or ch t o r emove gr ease,  oi l  and 
moi st ur e.   Use a power  gr i nder  wi t h an abr asi ve wheel  t o r emove scal e 
r ust ,  bur r s,  l i pped met al  and mi l l  br ands whi ch woul d i nt er f er e wi t h t he 
f i t  of  t he mol d,  f or  50 mm on each si de of  t he ends.

3. 10. 1. 2   Gap and Al i gnment

The mi ni mum and maxi mum spaci ng bet ween r ai l  ends must  be as speci f i ed by 
t he r ai l  wel di ng ki t  manuf act ur er  and t he appr oved wel di ng pr ocedur es.

a.   The ends of  t he r ai l s t o be wel ded must  be pr oper l y gapped and al i gned 
t o pr oduce a wel d whi ch conf or ms t o t he al i gnment  t ol er ances bel ow.   
Al i gn r ai l  on t he head of  t he r ai l .   Hol d r ai l  gap and al i gnment  
wi t hout  change dur i ng t he compl et e wel di ng cycl e.

b.   Ver t i cal  al i gnment  must  pr ovi de f or  a f l at  r unni ng sur f ace.   Any 
di f f er ence of  hei ght  of  t he r ai l s must  be i n t he base.

c.   Al i gn hor i zont al l y so t hat  any di f f er ence i n t he wi dt h of  heads of  
r ai l s  occur s on t he f i el d s i de.   Hor i zont al  of f set s ar e not  al l owed t o 
exceed 1 mm i n t he head and/ or  3 mm i n t he base.

3. 10. 2   Sur f ace Mi sal i gnment  Tol er ance

Combi ned ver t i cal  of f set  and cr own camber  i s not  al l owed t o exceed 3 mm at  
315 degr ees C or  l ess.   Combi ned ver t i cal  of f set  and di p camber  i s not  
al l owed t o exceed 1 mm at  315 degr ees C or  l ess.

3. 10. 3   Gage Mi sal i gnment  Tol er ance

Combi ned hor i zont al  of f set  and hor i zont al  k i nk camber  i s not  al l owed t o 
exceed 3 mm at  315 degr ees C or  l ess.

3. 10. 4   Ther mi t e Wel di ng

Per f or m wel di ng i n accor dance wi t h Chapt er  4,  Par t  2, Sect i on 2. 5 of  
AREMA Eng Man,  ar t i c l es " Ther mi t e Wel di ng -  Rai l  Joi nt s"  and Sect i on 2. 2 
" Speci f i cat i on f or  Fabr i cat i on of  Cont i nuous Wel ded Rai l " ,  except  as 
modi f i ed by t hese speci f i cat i ons.   I nspect  al l  wel ds v i sual l y at  t he t i me 
of  wel di ng.

3. 10. 4. 1   Ther mi t e Wel d Pr eheat i ng

Pr eheat  r ai l  ends pr i or  t o wel di ng t o a suf f i c i ent  t emper at ur e and f or  
suf f i c i ent  t i me as i ndi cat ed i n t he appr oved wel di ng pr ocedur es t o ensur e 
f ul l  f usi on of  t he wel d met al  t o t he r ai l  ends wi t hout  cr acki ng of  t he 
r ai l  or  wel d.
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3. 10. 4. 2   Ther mi t e Wel d Cool i ng

Leave mol ds i n pl ace af t er  t appi ng f or  suf f i c i ent  t i me t o per mi t  compl et e 
sol i di f i cat i on of  t he mol t en met al  and pr oper  s l ow cool i ng t o pr event  
cr acki ng and pr ovi de a compl et e wel d wi t h pr oper  har dness and duct i l i t y .

3. 10. 5   Wel d Fi ni shi ng and Tol er ances

Br i ng wel ded j oi nt s i n t he f i ni shed t r ack t o a t r ue sur f ace and al i gnment  
by means of  a pr oper  gr i ndi ng or  pl ani ng machi ne ( shear ) .   Per f or m f i ni sh 
gr i ndi ng wi t h an appr oved gr i nder  oper at ed by a ski l l ed wor kman gr i ndi ng 
evenl y and l eavi ng t he j oi nt s i n a smoot h and sat i sf act or y condi t i on.   
El i mi nat e al l  cr acks.   Fi ni sh t he compl et ed wel d by mechani cal l y 
cont r ol l ed gr i ndi ng i n conf or mance wi t h t he f ol l owi ng r equi r ement s:

a.   A f i ni shi ng devi at i on of  not  mor e t han pl us or  mi nus 1 mm of  t he 
par ent  sect i on of  t he r ai l  head sur f ace wi l l  be al l owed.   Fi ni sh t he 
gage si de of  t he r ai l  head t o pl us or  mi nus 1 mm of  t he par ent  sect i on.

b.   Wel ds pr oduced by wel di ng ki t s whi ch ar e speci al l y desi gned t o pr oduce 
r ei nf or ced wel ds need not  be gr ound i n t he f i ni shi ng ar ea except  as 
necessar y t o r emove f i ns,  bur r s,  cr acks,  et c.

3. 10. 6   Wel d Qual i t y

Each compl et ed wel d must  have f ul l  penet r at i on and compl et e f usi on and be 
ent i r el y f r ee of  cr acks or  f i ssur es.   Wel ds must  meet  t he accept ance 
cr i t er i a gi ven i n AWS D1. 1/ D1. 1M.

3. 10. 7   Wel d Number i ng

Semi - per manent l y mar k a sequent i al  wel d number  on t he r ai l  i mmedi at el y 
adj acent  t o t he wel d,  usi ng a qual i t y l ead pai nt  mar ker  at  t he t i me t he 
wel d i s made.   Number  wel ds sequent i al l y  i n t he or der  i n whi ch t hey ar e 
made.   The Cont r act i ng Of f i cer  wi l l  pr ovi de t he i ni t i al  wel d number .   
Assi gn def ect i ve wel ds whi ch ar e r epl aced a new sequent i al  number  by 
addi ng a l et t er  t o t he def ect i ve wel d number  ( e. g. ,  def ect i ve wel d 347 
woul d be r epl aced by 347A) .

3. 11   TRACK REPAI R

3. 11. 1   Cut t i ng and Dr i l l i ng of  Rai l

Use onl y r ai l  saws and abr asi ve cut t i ng wheel s f or  t hi s oper at i on.   Ot her  
met hods f or  cut t i ng r ai l  wi l l  not  be accept abl e.   Cut s must  be squar e and 
cl ean.   When gi ven t he opt i on of  cut t i ng exi st i ng r ai l  or  new r ai l  bei ng 
i nst al l ed,  cut  t he exi st i ng r ai l .   When new hol es ar e necessar y,  t hey must  
be dr i l l ed.   Do not  punch,  s l ot ,  or  bur n hol es wi t h a t or ch.   Ensur e hol es 
ar e s i zed and l ocat ed as shown on t he cont r act  dr awi ngs.   Peen or  gr i nd 
dr i l l ed bol t  hol es t o r emove shar p edges.

3. 11. 2   Rai l  Joi nt s

I n ar eas whi ch do not  r equi r e out - of - f ace r ai l  r epl acement ,  t i ght en al l  
t r ack bol t s.   Def ect i ve t r ack bol t s,  nut s and l ock washer s ( " bol t  
assembl i es" ) ,  and r epl ace t hose t hat  cannot  be t i ght ened.   Thi s wor k 
i ncl udes bot h spot  r epl acement  of  assembl i es at  l ocat i ons t o be det er mi ned 
by t he Cont r act i ng Of f i cer  ( " Spot  Bol t  Assembl y Repl acement " )  and 

SECTI ON 34 11 00  Page 61



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

out - of - f ace r epl acement  of  al l  bol t  assembl i es wi t hi n a r ai l  j oi nt  ( " Joi nt  
Repai r " ) .

3. 11. 2. 1   Used Bol t  Assembl i es

Used bol t  assembl i es r emoved f r om r ai l  j oi nt s ar e t he Cont r act or ' s 
pr oper t y and do not  r ei ncor por at ed i n t he wor k.   Remove exi st i ng bol t  
assembl i es desi gnat ed t o be r epl aced by met hods whi ch do not  damage j oi nt  
bar s or  r ai l s.

3. 11. 2. 2   Joi nt  Repai r

Repl acement  of  def ect i ve j oi nt  bar s and cor r ect i on of  r ai l - end mi smat ch,  
as desi gnat ed or  di r ect ed by t he Cont r act i ng Of f i cer ,  i s  def i ned as j oi nt  
r epai r  wor k.   At  desi gnat ed j oi nt  r epai r  l ocat i ons,  r emove bot h j oi nt  bar s 
f r om t he r ai l s and i nspect  t he r ai l  ends f or  damage or  def ect s.

3. 11. 2. 3   Cl eani ng of  Fi ni shi ng Ar ea

Cl ean t he f i ni shi ng ar ea of  mi l l  scal e,  r ust ,  and di r t  by wi r e br ushi ng,  
compr essed ai r ,  sol vent s,  or  a combi nat i on of  t hese or  ot her  met hods.

3. 11. 2. 4   Rai l  Ends

The cl ean r ai l  ends wi l l  be j oi nt l y exami ned by t he Cont r act or  and t he 
Cont act i ng Of f i cer  f or  t he pr esence of  any r ai l  def ect s t hat  woul d make 
t he r ai l  unsui t abl e f or  f ur t her  use at  t he l ocat i on.   I f  a r ai l  i s  
det er mi ned t o have an end def ect ,  ei t her  cr op or  r epl ace t he r ai l .

3. 11. 2. 5   Joi nt  Gap

Wher e pul l - apar t s have occur r ed,  whet her  cur r ent l y gapped or  not ,  or  wher e 
t he r ai l  j oi nt  gap exceeds 19 mm,  adj ust  t he j oi nt  gap t o t he r ai l  j oi nt  
gap speci f i ed i n TABLE VI .   Per f or m r ai l  j oi nt  gap adj ust ment  wor k i n 
conj unct i on wi t h spot  r ai l  r epl acement  wor k and bol t  r enewal  wor k.

3. 11. 3   Spi k i ng

Ver i f y t he pr oper  gage,  as i ndi cat ed i n t hi s sect i on,  i mmedi at el y pr i or  t o 
spi k i ng.

3. 11. 4   Spot  Ti e Repl acement

Repl ace def ect i ve t i es as mar ked i n t he f i el d and as di r ect ed by t he 
Cont r act i ng Of f i cer .

3. 11. 4. 1   Pai nt  Mar ki ngs and Ti e I nspect i on

Pai nt  mar ki ngs may exi st  on t he exi st i ng r ai l s and cr osst i es.   Such 
mar ki ngs do not  necessar i l y  i ndi cat e wor k wi t hi n t he scope of  t he 
cont r act .   Par t i c i pat e i n a wal k- t hr ough t i e i nspect i on wi t h t he 
Cont r act i ng Of f i cer  pr i or  t o commencement  of  t i e r epl acement  wor k.   The 
scope of  t he t i e r epl acement  wor k wi l l  be det er mi ned at  t hat  t i me and 
r el evant  pai nt  mar ki ngs made or  t ouched up as r equi r ed.

3. 11. 4. 2   Addi t i onal  Ti e Wor k

I n ar eas wher e exi st i ng bal l ast  i nhi bi t s t i e i nspect i on,  addi t i onal  t i es 
may be r equi r ed beyond t hose mar ked.   The scope of  such addi t i onal  t i e 
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wor k wi l l  be i dent i f i ed by t he Cont r act i ng Of f i cer  as adj acent  wor k 
pr ogr esses.

3. 11. 4. 3   Ol d Spi kes,  Rai l  Anchor s,  t ags and Ti e Pl at es

Pul l  and scr ap ol d spi kes.   Remove,  sor t ,  and sal vage r ai l  anchor s.   
Remove and i nspect  t i e pl at es and,  c l assi f y as ei t her  r el ay or  scr ap.   
Mar k scr ap t i e pl at es as scr ap and do not  r ei nst al l  i n t he t r ack.   
Accept abl e r el ay t i e pl at es may be r eused at  t hat  l ocat i on or  at  ot her  
l ocat i ons as r equi r ed.   Ol d st at i oni ng t ags wi l l  be r emoved and r epl ace on 
t he new t i e.

3. 11. 4. 4   Humped Tr ack

Wher e t he t r ack wi l l  not  be sur f aced,  i n or der  t o pr event  per manent  
di st or t i on ( " Humpi ng" )  of  t he l i ne and sur f ace of  t he t r ack when 
per f or mi ng spot  t i e r epl acement ,  excavat e t he t i e cr i bs and ends,  r emove 
t he ol d t i es,  and i nst al l  t he new t i es wi t hout  j acki ng t he r ai l s.   
Resur f ace humped t r ack at  t he Cont r act or ' s expense.

3. 11. 4. 5   Mi ni mal  Humpi ng

For  spot  or  out - of - f ace t i e r epl acement ,  wher e t he t r ack wi l l  be sur f aced 
and al i gned under  t hi s Cont r act ,  a mi ni mal  amount  of  humpi ng wi l l  be 
al l owed,  pr ovi ded t he sur f aci ng t ol er ances can be met .

3. 11. 4. 6   Foul ed or  Muddy Bal l ast

Excavat e and wast e f oul ed or  muddy bal l ast ,  as i dent i f i ed by t he 
Cont r act i ng Of f i cer ,  out s i de of  t he t r ack ar ea wher e i t  wi l l  not  i nt er f er e 
wi t h dr ai nage of  t he t r ack.

3. 11. 4. 7   I nser t i on of  New Ti es

I nser t  new t i es wi t h t he f l at  ( t i e pl at e)  sur f ace up,  squar e t o t he l i ne 
of  t he r ai l s.

a.   I nser t  t i es so t hat  t he aver age t i e spaci ng i n any one r ai l  l engt h 
does not  exceed 530 mm and so t hat  t he maxi mum spaci ng bet ween any t wo 
t i es does not  exceed 610 mm and t he maxi mum spaci ng i s not  l ess t han 
460 mm.

b.   Cr osst i e posi t i on at  j oi nt s must  r esul t  i n a " suspended j oi nt "  
ar r angement  unl ess ot her wi se di r ect ed by t he Cont r act i ng Of f i cer .

3. 11. 4. 8   Posi t i oni ng of  Ti e Pl at es

Posi t i on t i e pl at es on t he t i e so t hat  t he shoul der  has f ul l  bear i ng 
agai nst  t he base of  t he r ai l .   Cent er  t he pl at e on t he t i e wi dt h,  except  
posi t i on t he pl at e up t o 13 mm of f - cent er  i f  necessar y t o avoi d spi k i ng 
i nt o an exi st i ng t i e spl i t .   Ensur e t hat  al l  t i e pl at es i n a gi ven st r et ch 
of  t r ack ar e ei t her  cant ed or  f l at .   Do not  mi x cant ed and f l at  t i e pl at es 
wi t hi n a gi ven st r et ch of  t r ack.

3. 11. 4. 9   Re- spaci ng of  exi st i ng t i es

Re- spaci ng of  t i es i s r equi r ed t o st r ai ght en sl ewed t i es or  t o cor r ect  
uneven t i e spaci ng.   Remove cr i b and shoul der  bal l ast  as r equi r ed t o 
f aci l i t at e s l i di ng cr osst i es t o t hei r  f i nal  posi t i on or  t o i nser t  new 
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t i es.   Do not  use spi ke maul s or  s l edges t o s l i de t i es.   I nst al l  r ai l  
anchor s and bal l ast  i mmedi at el y af t er  t i es ar e r e- spaced.

3. 11. 4. 10   Tr ack Gage

Set  t r ack gage at  t he t i me of  spi k i ng.

3. 11. 4. 10. 1   Tangent  Tr ack

For  t r ack r ehabi l i t at i on or  spot  r ai l  r epl acement  on t angent ,  r egage t he 
t r ack i f  t he exi st i ng gage i s l ess t han 1420 mm or  i s equal  t o or  gr eat er  
t han 1460 mm.   Regage t hese sect i ons of  t r ack t o conf or m wi t h t he gage of  
t he adj acent  t r ack;  ensur e t he gage af t er  r egagi ng i s bet ween 1430 and 
1450 mm.

3. 11. 4. 10. 2   Cur ved Tr ack

Gage cur ved t r ack as shown i n TABLE V.

3. 11. 5   Joi nt  Respi k i ng

Many j oi nt s i n t r ack wi l l  be f ound wi t h nonst andar d spi k i ng pat t er ns and 
ot her  def i c i enci es.   These i ncl ude j oi nt s wi t h no t i e pl at es,  pl at es whi ch 
ar e posi t i oned so t hat  i t  i s  not  possi bl e t o spi ke t hr ough t he pl at e on 
bot h s i des of  t he j oi nt ,  spi kes dr i ven agai nst  t he ends of  ski r t ed j oi nt  
bar s,  and si mi l ar  def i c i enci es.   Respi ke such j oi nt s i n accor dance wi t h 
t he f ol l owi ng.

3. 11. 5. 1   Subst i t ut i on of  Ti e Pl at es

When t i e pl at es ar e avai l abl e whi ch wi l l  per mi t  spi k i ng t hr ough t he t i e 
pl at e at  t he edge of  t he j oi nt  bar  ski r t s on bot h s i des of  t he r ai l ,  
subst i t ut e t hem f or  exi st i ng pl at es.

3. 11. 5. 2   Respi ked Joi nt s

Pl ug exi st i ng spi ke hol es i n al l  r espi ked j oi nt s.

3. 11. 6   Regagi ng

Wher e t he exi st i ng t r ack gage i s l ess t han 1420 mm or  i s equal  t o or  
gr at er  t han 1460 mm,  or  as desi gnat ed by t he Cont r act i ng Of f i cer ,  r egage 
t he t r ack.   Regage t hese sect i ons of  t r ack t o conf or m wi t h t he gage of  t he 
adj acent  t r ack;  ensur e t he t r ack gage af t er  r egagi ng i s bet ween 1430 and 
1450 mm.

3. 12   SAMPLI NG AND TESTI NG

Sampl i ng and t est i ng i s t he r esponsi bi l i t y  of  t he Cont r act or .   Submi t  one 
cer t i f i ed copy of  Test  Repor t s f or  each t est  per f or med on t he bal l ast  [ and 
subbal l ast ]  wi t hi n 2 wor ki ng days of  t he t est  compl et i on.   Per f or m 
sampl i ng and t est i ng by an appr oved commer ci al  t est i ng l abor at or y,  or  by 
t he Cont r act or ,  subj ect  t o appr oval .   I f  t he Cont r act or  el ect s t o 
est abl i sh t est i ng f aci l i t i es,  base appr oval  of  such f aci l i t i es on 
compl i ance wi t h ASTM D3740 or  as appr oved by MLI T.   Wor k r equi r i ng t est i ng 
wi l l  not  be per mi t t ed unt i l  t he Cont r act or ' s f aci l i t i es have been 
i nspect ed and appr oved.   The f i r st  i nspect i on of  t he f aci l i t i es wi l l  be at  
t he expense of  t he Gover nment  and any subsequent  i nspect i ons r equi r ed 
because of  f ai l ur e of  t he f i r st  i nspect i on i s at  t he expense of  t he 
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Cont r act or .   Such cost s wi l l  be deduct ed f r om t he t ot al  amount  due t he 
Cont r act or .

3. 12. 1   Bal l ast  [ and Subbal l ast ]  Sampl es

Per f or m per i odi c sampl i ng and t est i ng of  bal l ast  [ and subbal l ast ]  mat er i al  
t o ensur e cont i nued compl i ance wi t h t hi s speci f i cat i on.   Dur i ng 
const r uct i on,  t ake one r epr esent at i ve sampl e of  t he bal l ast  [ and 
subbal l ast ]  mat er i al  f r om each 1818 met r i c t ons of  bal l ast  [ and 
subbal l ast ]  del i ver ed t o det er mi ne t he mat er i al  gr adat i on.   For  each 9090 
met r i c t ons or  a f r act i on t her eof  of  bal l ast  del i ver ed,  obt ai n an 
addi t i onal  amount  of  mat er i al  i n or der  t o per f or m t he qual i t y and 
soundness t est s speci f i ed.   Take sampl es f or  mat er i al  gr adat i on,  qual i t y,  
and soundness t est s i n conf or mance wi t h ASTM D75/ D75M or  JI S A 1201.   
Reduce t est  sampl es f r om f i el d sampl es i n conf or mance wi t h ASTM C702/ C702M.   
Ensur e sampl e s i zes ar e suf f i c i ent  t o pr ovi de t he mi ni mum sampl e s i zes 
r equi r ed by t he desi gnat ed t est  pr ocedur es.   I f  any i ndi v i dual  sampl e 
f ai l s  t o meet  t he gr adat i on r equi r ement ,  hal t  pl acement  and t ake i mmedi at e 
cor r ect i ve act i on t o r est or e t he speci f i ed gr adat i on.   I f  any i ndi v i dual  
sampl e f ai l s  t o meet  t he speci f i ed qual i t y and soundness r equi r ement s,  
hal t  pl acement   and t ake i mmedi at e cor r ect i ve act i on t o r est or e t he 
speci f i ed qual i t y.

3. 12. 2   Bal l ast  [ and Subbal l ast ]  Test s

3. 12. 2. 1   Si eve Anal yses

Make si eve anal yses i n conf or mance wi t h ASTM C117 and ASTM C136/ C136M or  
JI S A 1102.   Si eves must  conf or m t o ASTM E11 or  JI S Z 8801.

3. 12. 2. 2   Bul k Speci f i c  Gr avi t y and Absor pt i on

Make bul k speci f i c  gr avi t y and absor pt i on t est s i n conf or mance wi t h 
ASTM C127 or  JI S A 1110.

3. 12. 2. 3   Per cent age of  Cl ay Lumps and Fr i abl e Par t i c l es

Det er mi ne t he per cent age of  c l ay l umps and f r i abl e par t i c l es i n 
conf or mance wi t h ASTM C142/ C142M or  JI S A 1137.

3. 12. 2. 4   Degr adat i on Resi st ance

Det er mi ne r esi st ance t o degr adat i on of  mat er i al s i n conf or mance wi t h 
ASTM C131/ C131M or  JI S A 1121 and ASTM C535.   Test  mat er i al s wi t h 
gr adat i ons havi ng 100 per cent  passi ng t he 25 mm si eve i n conf or mance wi t h 
ASTM C131/ C131M or  JI S A 1121.   Test  mat er i al s havi ng gr adat i ons wi t h 
par t i c l es l ar ger  t han 25 mm i n conf or mance wi t h ASTM C535.

3. 12. 2. 5   Soundness Test

Make soundness t est s i n conf or mance wi t h ASTM C88 or  JI S A 1121.

3. 12. 2. 6   Per cent age of  Fl at  or  El ongat ed Par t i c l es

Det er mi ne t heper cent age of  f l at  or  el ongat ed par t i c l es i n conf or mance wi t h 
ASTM D4791.
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3. 12. 3   Exami nat i on of  Geot ext i l e

[ Sampl e t he geot ext i l e upon del i ver y t o t he pr oj ect  s i t e.   Use sampl i ng 
pr ocedur es det ai l ed i n ASTM D4759and ASTM D4354 wi t h t he number  of  sampl e 
uni t s sel ect ed f r om TABLE I I  of  ASTM D4354.   An i ndependent  t est i ng 
l abor at or y must  per f or m t he i ndex pr oper t y t est s speci f i ed i n TABLE I I  on 
each of  t he sampl e uni t s and det er mi ne conf or mance wi t h t he mi ni mum 
r equi r ement s of  TABLE I I .   Conf or mance must  be det er mi ned i n accor dance 
wi t h ASTM D4759. ]  [ Test  geot ext i l e seams expect ed t o per f or m a 
r ei nf or cement  f unct i on i n accor dance wi t h ASTM D4595. ]   The Cont r act i ng 
Of f i cer  may exami ne any geot ext i l es f or  def ect s,  damage,  or  nonconf or mance 
pr i or  t o i nst al l at i on.   Any geot ext i l e not  meet i ng t he mi ni mum pr oper t y 
r equi r ement s of  par agr aph GEOTEXTI LE,  or  r emove geot ext i l e t hat  i s  
det er mi ned t o be damaged or  def ect i ve f r om t he si t e and r epl ace wi t h 
addi t i onal  geot ext i l e meet i ng t he r equi r ement s of  t hi s speci f i cat i on at  no 
addi t i onal  cost  t o t he Gover nment .

3. 13   I NSPECTI ON AND FI ELD TESTI NG

Per f or m qual i t y cont r ol  i nspect i on and f i el d t est i ng.

3. 13. 1   Tr ack

Per f or m i nspect i on t o ensur e t hat  al l  t he r equi r ement s of  t hese 
speci f i cat i ons ar e met .   I nspect  bol t ed j oi nt s f or  l oose bol t s and f or  
smoot h t r ansi t i ons bet ween r ai l s of  di f f er ent  sect i ons.   Check r ai l ,  t i e 
pl at es,  and t i es t o ensur e t hat  t he r ai l  i s  pr oper l y seat ed and has f ul l  
bear i ng on t he t i e pl at e and t i e.   Upon compl et i on of  const r uct i on,  t ake 
and r ecor d measur ement s of  t r ack gage,  cr oss l evel ,  and al i gnment  at  l east  
once ever y [ 30]  [ 60]  [ _____]  m of  t r ack cent er l i ne l engt h.   Pr ovi de a copy 
of  t hese measur ement s t o t he Cont r act i ng Of f i cer .

3. 13. 2   Wel ded Joi nt s -  Vi sual  I nspect i on

Qual i t y cont r ol  i nspect i on and f i el d t est i ng must  be per f or med by a 
t echni c i an cer t i f i ed t o meet  ANSI / ASNT CP- 189 l evel  I I  or  I I I  
qual i f i cat i ons wi t h a mi ni mum of  one year  exper i ence i n t est i ng r ai l  f or  
def ect s.   I nspect  each wel ded j oi nt  i n t he pr esence of  t he Cont r act i ng 
Of f i cer  af t er  r emoval  of  t he mol d and gr i ndi ng of  excess met al .   Pay 
par t i cul ar  at t ent i on t o sur f ace cr acki ng,  s l ag i ncl usi on,  gas pocket s,  and 
l ack of  f usi on.   Cor r ect  or  r epl ace,  at  no ext r a cost  t o t he Gover nment ,  
any wel d f ound def ect i ve.   The met hod of  cor r ect i on must  be as appr oved by 
t he Cont r act i ng Of f i cer .

3. 13. 3   El ect r i c Ar c Wel di ng I nspect i on

I nspect  el ect r i c ar c wel ds t o det er mi ne t hat  t he i t em wel ded conf or ms t o 
t he desi r ed cont our  and cont ai ns no vi s i bl e cr acks or  voi ds.

3. 13. 4   Ther mi t e Wel d Joi nt s Test i ng

Each t her mi t e wel d j oi nt  must  be [ ul t r asoni cal l y t est ed]  [ dye t est ed]  
f ol l owi ng t he vi sual  i nspect i on.   The met hod of  i nspect i on and accept ance 
must  be i n accor dance wi t h AWS D1. 1/ D1. 1M.   Cor r ect  or  r epl ace def ect i ve 
wel ds,  at  no addi t i onal  cost  t o t he Gover nment .   The met hod of  cor r ect i on 
must  be as appr oved by t he Cont r act i ng Of f i cer .   Ul t r asoni c t est i ng [ must ]  
[ wi l l ]  be per f or med by t he [ Cont r act or ]  [ Gover nment ]  af t er  t he r ai l  has 
been i nst al l ed i n t r ack.   The t est i ng wi l l  det er mi ne whet her  or  not  each 
wel d meet s t he cr i t er i a of  par agr aphs Gap and Al i gnment ,  Wel d Fi ni shi ng 
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and Tol er ances,  and Wel d Qual i t y.   Cut  wel ds,  made i n t he t r ack whi ch t he 
Cont r act i ng Of f i cer  det er mi nes t o be unaccept abl e,  out  of  t he r ai l  and 
r epl ace by a sect i on of  new r ai l  and t wo new wel ds.   Make saw cut s at  l east
 150 mm f r om t he cent er l i ne of  t he f aul t y wel d.   Repl acement  wel ds and 
r epl acement  r ai l s ar e t he sol e expense of  t he Cont r act or .   Renumber  
r epl acement  wel ds as i ndi cat ed.   Ul t r asoni cal l y t est  r epl acement  wel ds 
made i n t r ack.

3. 13. 5   El ect r i c Ar c Wel d Test i ng

I nspect  t he wel ds v i sual l y and check t he cont our s af t er  compl et i on and 
l at er  t est  by t he ul t r asoni c met hod.   The [ Gover nment  wi l l ]  [ Cont r act or  
must ]  have t he wel ds t est ed by t he ul t r asoni c met hod.   The t est i ng wi l l  
det er mi ne whet her  or  not  each wel d meet s t he qual i t y cr i t er i a.   Def ect i ve 
wel ds wi l l  be r emoved and t he i t em r ewel ded at  t he Cont r act or s expense.

3. 13. 6   I nspect i on of  Geot ext i l e

At  t he di r ect i on of  t he Cont r act i ng Of f i cer ,  r emove t he cover  mat er i al  
f r om t he geot ext i l e at  3 l ocat i ons per  km so t hat  t he geot ext i l e may be 
i nspect ed f or  damage.   At  each l ocat i on,  r emove t he cover  mat er i al  t o 
expose a 1. 2 by 1. 2 m sect i on of  t he geot ext i l e.   I f  punct ur es,  t ear s,  
i mpr oper  i nst al l at i on,  ot her  i mpai r ment  or  damage ar e f ound wi t hi n t hi s 
sect i on,  excavat e addi t i onal  sect i ons t o det er mi ne t he ext ent  of  t he 
damage.   Repai r  or  r epl ace damaged geot ext i l e and r ecover  wi t h 
bal l ast / subbal l ast  at  t he Cont r act or ' s expense.

3. 13. 7   Test i ng Rel ay Rai l

3. 13. 7. 1   Test i ng f or  Wear

Check each r el ay r ai l  f or  wear  by t he Cont r act or ' s qual i t y cont r ol  
r epr esent at i ve i n t he pr esence of  t he Cont r act i ng Of f i cer  af t er  t he 
mat er i al  i s  del i ver ed t o t he const r uct i on s i t e.   Moni t or  t he i nst al l at i on 
of  t r ack f or  def ect s i n r ai l  and j oi nt  bar s bei ng i nst al l ed.   Do not  
i nst al l  r ai l  and j oi nt  bar s t hat  ar e f ound t o be def ect i ve i n t r ack.

3. 13. 7. 2   Test i ng f or  Def ect s

Upon compl et i on of  t he t r ack const r uct i on,  have t he r ai l  t est ed by 
ul t r asoni c met hods.   Ul t r asoni c t est i ng must  be done by a Cont r act or  
nor mal l y engaged i n t hi s t ype of  t est i ng wi t h a mi ni mum of  5 year s of  
exper i ence.   Submi t  r esul t s of  t he ul t r asoni c r ai l  t est i ng.   Resul t s must  
l i s t  def ect s and r ai l  st at i oni ng.   Schedul e a r ai l  t est i ng machi ne and 
not i f y t he Cont r act i ng Of f i cer  of  t he t ype of  machi ne and schedul e.   
Remove and r epl ace Cont r act or  f ur ni shed r ai l s whi ch ar e f ound t o have any 
det ect abl e def ect  at  t hat  t i me at  no addi t i onal  cost  t o t he Gover nment .   
Remove and r epl ace Cont r act or  f ur ni shed j oi nt  bar s and compr omi se j oi nt  
bar s t hat  ar e f ound t o be cr acked or  br oken at  no addi t i onal  cost  t o t he 
Gover nment .   Submi t  Dat a package 1 i n accor dance wi t h Sect i on 01 78 23 
OPERATI ON AND MAI NTENANCE DATA.
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TABLE VI I
RECORD OF I TEMS REPAI RED OR REBUI LT BY THE

ELECTRI C ARC WELDI NG METHOD AND GRI NDI NG

[ ent er  dat e] [ ent er  I nst al l at i on name] Tur nout  
Number :

[ ent er  t i me 
( 24hr ) ]

Ai r  Temp ( C* )  and Weat her  
Condi t i ons:

I TEM REBUI LT DESCRI PTI ON WEI GHT LENGTH LH RH REI NFORCED

Swi t ch Poi nt

Fr og

Rai l r oad 
Cr ossi ng

Guar d Rai l s

Swi t ch Poi nt  
Pr ot ect or

Rai l  ( Ends)

Rai l - Engi ne 
Bur ns

[ _____]

* NOTE:   Temper at ur e t o t he near est  1/ 2 degr ee.
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- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

  I NSTALLATI ON_____________________________  WELD NUMBER ___________

  FI NAL I NSTALLED
    LOCATI ON ________________________  TRACK _______________________
    STATI ON  ________________________  RAI L  Lef t    Ri ght    ( Ci r c l e)

                                           AM
  DATE ______________  TI ME ______________ PM ( Ci r c l e)

  AI R TEMPERATURE  ________ F* .   WEATHER ___________________________
  RAI L TEMPERATURE ________ F* .           ___________________________

  WELD KI T MANUFACTURER ____________________________________________
  RAI L GAP
    NEAREST 1. 6 MM  ________________
    RAI L CUT REQUI RED?                              YES  NO ( Ci r c l e)
  BACK RAI L
    MANUFACTURER _______________________ USED RAI L? YES  NO ( Ci r c l e)
    YEAR/ MONTH ROLLED _________________  HEAT NUMBER _______________
                                                     _______________

  AHEAD RAI L
    MANUFACTURER _______________________ USED RAI L? YES  NO ( Ci r c l e)
    YEAR/ MONTH ROLLED _________________  HEAT NUMBER _______________
                                                     _______________

  REMARKS___________________________________________________________
         ___________________________________________________________
         ___________________________________________________________

  ULTRASONI C TEST DATE & RESULTS ___________________________________

  KI T MFG.  REPRESENTATI VE
  PRESENT _________ WELDI NG FOREMAN ________________________________
          ( I ni t i al )                            ( Si gned)

  CONTRACTI NG OFFI CER' S
  REPRESENTATI VE
  PRESENT     ___________  RECORDER ________________________________
               ( I ni t i al )                     ( Si gned)

              ___________  RECORDER ________________________________
               ( I ni t i al )                     ( Si gned)

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
  FOR GOVERNMENT USE ONLY

  ULTRASONI C TEST DATE AND RESULTS _________________________________
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
  * NOTE:   Det er mi nat i on wi l l  be made t o t he near est  1/ 2 degr ee.

       - -  End of  Sect i on - -
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SECTI ON 35 59 13. 16

EXTRUDED MARI NE FENDERS
11/ 21

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

ASTM I NTERNATI ONAL ( ASTM)

ASTM A36/ A36M ( 2019)  St andar d Speci f i cat i on f or  Car bon 
St r uct ur al  St eel

ASTM A123/ A123M ( 2017)  St andar d Speci f i cat i on f or  Zi nc 
( Hot - Di p Gal vani zed)  Coat i ngs on I r on and 
St eel  Pr oduct s

ASTM A153/ A153M ( 2023)  St andar d Speci f i cat i on f or  Zi nc 
Coat i ng ( Hot - Di p)  on I r on and St eel  
Har dwar e

ASTM A307 ( 2021)  St andar d Speci f i cat i on f or  Car bon 
St eel  Bol t s,  St uds,  and Thr eaded Rod 60 
000 PSI  Tensi l e St r engt h

ASTM A563 ( 2021;  E 2022a)  St andar d Speci f i cat i on f or  
Car bon and Al l oy St eel  Nut s

ASTM B695 ( 2021)  St andar d Speci f i cat i on f or  Coat i ngs 
of  Zi nc Mechani cal l y Deposi t ed on I r on and 
St eel

ASTM D395 ( 2016;  E 2017)  St andar d Test  Met hods f or  
Rubber  Pr oper t y -  Compr essi on Set

ASTM D412 ( 2016;  R 2021)  St andar d Test  Met hods f or  
Vul cani zed Rubber  and Ther mopl ast i c 
El ast omer s -  Tensi on

ASTM D471 ( 2016a)  St andar d Test  Met hod f or  Rubber  
Pr oper t y -  Ef f ect  of  Li qui ds

ASTM D573 ( 2004;  R 2019)  St andar d Test  Met hod f or  
Rubber  -  Det er i or at i on i n an Ai r  Oven

ASTM D575 ( 1991;  R 2012)  Rubber  Pr oper t i es i n 
Compr essi on

ASTM D1171 ( 2018)  St andar d Test  Met hod f or  Rubber  
Det er i or at i on -  Sur f ace Ozone Cr acki ng 
Out door s ( Tr i angul ar  Speci mens)

ASTM D2240 ( 2015;  R2021)  St andar d Test  Met hod f or  
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Rubber  Pr oper t y -  Dur omet er  Har dness

ASTM F844 ( 2019)  St andar d Speci f i cat i on f or  Washer s,  
St eel ,  Pl ai n ( Fl at ) ,  Unhar dened f or  
Gener al  Use

ASTM F2192 ( 2005;  R 2022)  St andar d Test  Met hod f or  
Det er mi ni ng and Repor t i ng t he Ber t hi ng 
Ener gy and React i on of  Mar i ne Feeder s

I NTERNATI ONAL NAVI GATI ON ASSOCI ATI ON ( PI ANC)

PI ANC 2002 ( 2002)  Gui del i nes f or  t he Desi gn of  Fender  
Syst ems:  2002

Japanese St andar ds Associ at i on ( JSA)

JI S B 1048 ( 2007)  Fast ener s -  Hot  Di p Gal vani zed 
Coat i ngs

JI S B 1180 ( 2014)  Hexagon Head Bol t s and Hexagon 
Scr ews

JI S B 1181 ( 2014)  Hexagon Nut s and Hexagon Thi n Nut s

JI S B 1256 ( 2008)  Pl ai n Washer s

JI S G 3101 ( 2020)  Rol l ed St eel s f or  Gener al  St r uct ur e

JI S H 8641 ( 2021)  Hot  Di p Gal vani zed Coat i ngs

JI S K 6251 ( 2017)  Rubber ,  Vul cani zed or  
Ther mopl ast i c- Det er mi nat i on of  Tensi l e 
St r ess- St r ai n Pr oper t i es

JI S K 6253- 3 ( 2023)  Rubber ,  Vul cani zed or  Ther mopl ast i c 
-  Det er mi nat i on of  Har dness -  Par t  3:  
Dur omet er  Met hod

JI S K 6257 ( 2017)  Rubber ,  Vul cani zed or  Ther mopl ast i c 
-  Det er mi nat i on of  Heat  Agei ng Pr oper t i es

JI S K 6262 ( 2013)  Rubber ,  Vul cani zed or  Ther mopl ast i c 
-  Det er mi nat i on of  Compr essi on Set  at  
Ambi ent ,  El evat ed or  Low Temper at ur es

1. 2   SYSTEM DESCRI PTI ON

1. 2. 1   Ext r uded Fender s

Ext r uded f ender s ar e el ement s t ypi cal l y manuf act ur ed i n a l ong l engt h by 
an ext r usi on pr ocess.   Af t er  manuf act ur e,  t he el ement s ar e cut  t o l engt h.   
These f ender  el ement s ar e t ypi cal l y used as f ender s f or  smal l  cr af t ,  r ub 
st r i ps on mar i ne st r uct ur es,  and ener gy absor bi ng el ement s at  t he wal e.   
Exampl es of  ext r uded f ender  shapes ar e ' Si de Mount ed Hol l ow Bor e' ,  
' Cyl i ndr i cal ' ,  ' D' ,  ' Squar e' ,  ' W'  and ' Wi ng' .
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1. 2. 2   Mol ded Fender s

Mol ded f ender s ar e el ement s manuf act ur ed by t he mol ded pr ocess.   They 
t ypi cal l y have embedded met al  pl at es cast  i nt o t he mol ds.   The f ender  
el ement s ar e t ypi cal l y used as f ender s f or  medi um t o l ar ge,  f l at  s i ded 
vessel s.   The el ement s can be used as st and- al one f ender s,  combi ned wi t h 
mul t i pl e f ender s and a f ace panel ,  and ener gy absor bi ng el ement s at  t he 
wal e.   They i ncl ude t he shear  f ender s whi ch absor b ener gy by def l ect i ng 
par al l el  t o t he at t achment  pl ane.   Exampl es of  mol ded f ender  shapes ar e 
' Leg Type' ,  ' Ar ch Type' ,  ' Cel l  Type' ,  and ' Cone Type' .

1. 3   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  or  " S"  
c l assi f i cat i on.   Submi t t al s not  havi ng a " G"  or  " S"  c l assi f i cat i on ar e f or  
i nf or mat i on onl y.   When used,  a code f ol l owi ng t he " G"  c l assi f i cat i on 
i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   
Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 01 33 00 SUBMI TTAL 
PROCEDURES:

SD- 03 Pr oduct  Dat a

Gal vani zed St eel  Har dwar e;  G

Ext r uded Fender ;  G

SD- 05 Desi gn Dat a

Rubber  Fender s;  G

Ener gy- Def l ect i on Cur ve;  G

Load- Def l ect i on Cur ve;  G

SD- 06 Test  Repor t s

Mi ni mum Tensi l e St r engt h

Shor e Har dness ( Dur omet er )

Maxi mum Compr essi on Set

Mi ni mum El ongat i on

Ozone Resi st ance;  G

Wat er  Absor pt i on;  G

Heat  Resi st ance;  G

Compr essi on Def l ect i on Resi st ance

Fender  Compr essi on Test

SD- 07 Cer t i f i cat es

Gal vani zed St eel  Har dwar e Cer t i f i cat es;  G

SD- 08 Manuf act ur er ' s I nst r uct i ons

SECTI ON 35 59 13. 16  Page 3



JAPAN EDI TED SPECI FI CATI ONS JES 1. 6
SEPTEMBER 2024

I nst al l at i on I nst r uct i ons

SD- 10 Oper at i on and Mai nt enance Dat a

Fender  Manual

1. 4   DELI VERY,  HANDLI NG AND STORAGE

Fender s must  be undamaged when del i ver ed.   Handl e and st or e f ender s so as 
t o pr event  damage,  such as bendi ng or  abr adi ng end f i t t i ngs,  cut t i ng of  
r ubber ,  or  damage t o coat i ng of  har dwar e.   Pr ot ect  f ender s f r om exposur e 
t o damagi ng l i qui ds,  oi l s ,  gr eases and ext ended exposur e t o sunl i ght .

1. 4. 1   Rej ect i on

Fender s t hat  ar e del i ver ed t o t he s i t e i n a damaged condi t i on or  t hat  ar e 
not  i n conf or mance wi t h t hi s speci f i cat i on ar e subj ect  t o r ej ect i on.   
Repl ace any r ej ect ed mat er i al s wi t h sui t abl e mat er i al s,  at  no addi t i onal  
cost  t o t he Gover nment .

1. 4. 2   Fender  Mar ki ng

Unl ess unsui t abl e f or  speci f i ed f ender  or  ot her wi se speci f i ed,  i dent i f y 
al l  f ender s i n r eadabl e char act er s at  l east  25 mm hi gh,  ei t her  di r ect l y or  
on cor r osi on-  and sunl i ght  r esi st ant  per manent l y at t ached t ags.   The 
mar ki ngs must  i ncl ude t he f ol l owi ng:

a.   Ful l  or  abbr evi at ed manuf act ur er  name,

b.   f ender  s i ze model  or  par t  number  desi gnat i on,

c.   f ender  ser i al  number ,  and

d.   ot her  i nf or mat i on as t he pur chase speci f i cat i on or  cont r act  r equi r es.

1. 4. 3   Fender  I nst r uct i ons and Manual

Pr ovi de i nst al l at i on i nst r uct i ons and a f ender  manual  descr i bi ng 
mai nt enance r equi r ement s f or  each f ender  t ype.

1. 5   QUALI TY ASSURANCE

1. 5. 1   Ext r uded Fender s,  Mol ded Fender s

Fender  el ement s must  be manuf act ur ed of  r ubber ,  homogeneous and f r ee f r om 
any def ect s,  i mpur i t i es,  por es or  cr acks.   Wher e i nt er nal  pl at es ar e used,  
t he r ubber  must  be bonded t o i nt egr al  st eel  mount i ng pl at es.   The pl at es 
must  be f ul l y encased i n r ubber  t o a mi ni mum t hi ckness of  2 mm.

1. 5. 2   El ast omer  Ski n

The el ast omer  ski n of  t he f ender  must  be f r ee f r om cr acks,  bur r s,  war page,  
checks,  chi pped or  bl i st er ed sur f aces,  and must  have a smoot h sur f ace.

1. 5. 3   St eel  Fabr i cat i on

The st eel  used i n f abr i cat i on must  be f r ee f r om ki nks,  shar p bends,  and 
ot her  condi t i ons whi ch woul d be det r i ment al  t o t he f i ni shed pr oduct .   
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Manuf act ur i ng pr ocesses must  not  r educe t he st r engt h of  t he st eel  t o a 
val ue l ess t han i nt ended by t he desi gn.   Manuf act ur i ng pr ocesses must  be 
done neat l y and accur at el y.   Make bends by cont r ol l ed means t o i nsur e 
uni f or mi t y of  s i ze and shape.

PART 2   PRODUCTS

2. 1   EXTRUDED FENDERS

2. 1. 1   Conf i gur at i on

Pr ovi de di mensi ons,  mat er i al  speci f i cat i ons,  and met hod of  manuf act ur e f or  
each t ype of  f ender .

2. 1. 1. 1   Ext r uded Fender

Fender s must  be ext r uded and cont i nuous i n t he l engt h i ndi cat ed.   The 
f ender s must  be bl ack i n col or .   No encased har dwar e or  mol ded f ender s ar e 
al l owed.   The f ender  and har dwar e must  be desi gned and f act or y t est ed t o 
t he l oads per  l i near  met er  of  f ender  speci f i ed i n par agr aph PERFORMANCE.   
Fender  anchor  bol t s and met hod of  anchor age must  be of  t he s i ze and 
spaci ng r equi r ed by t he manuf act ur er ' s desi gn and t est i ng;  however ,  t he 
s i ze and spaci ng of  anchor  bol t s i ndi cat ed must  be const r ued t o be t he 
mi ni mum r equi r ed,  unl ess exceeded by t he r equi r ement s of  t he f ender  
manuf act ur er ' s desi gn.

2. 1. 2   El ast omer

The el ast omer  must  have t he f ol l owi ng pr oper t i es:

ELASTOMER PROPERTY REQUI REMENTS

Mi ni mum Tensi l e St r engt h ( JI S K 6251 or  
ASTM D412)

16 MPa 

Shor e Har dness ( Dur omet er )  ( JI S K 6253- 3 
or  ASTM D2240)

70 pl us  5

Maxi mum Compr essi on Set  JI S K 6262 or  
ASTM D395 Met hod B

30 Per cent

Mi ni mum El ongat i on 350 Per cent

Ozone Resi st ance ( ASTM D1171 Exposur e 
Met hod B;  70h Bent  Loop at  38 degr ees C;  
50 pphm)

80 H pl us

ELASTOMER PROPERTY REQUI REMENTS
Wat er  Absor pt i on ( ASTM D471 Met hod B;  
70h at  100 degr ees C;  Vol ume Change pl us 
5 Per cent

10. 0 Per cent
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ELASTOMER PROPERTY REQUI REMENTS

Heat  Resi st ance ( ASTM D573 or  JI S K 6257;  
70h at  100 degr ees C; Ch Tensi l e,  El ong.  
mi nus 25 Per cent ,  Har dness pl us 10

Shal l  exceed r equi r ement s

Compr essi on Def l ect i on Resi st ance (
ASTM D575 Met hod B;  3 S Dwel l  at  23 
degr ees C

Shal l  exceed r equi r ement s

2. 1. 3   Per f or mance Requi r ement s

Submi t  r at ed per f or mance dat a ( RPD)  and publ i shed per f or mance cur ves per  
ASTM F2192 or  PI ANC 2002 f or  t he r ubber  f ender s.

Each of  t he r ubber  f ender s must  have t he f ol l owi ng per f or mance 
char act er i st i cs:

SI ZE ENERGY ABSORPTI ON REACTI ON FORCE

at  r at ed def l ect i on at  pr edi ct ed ener gy at t ai nment

300 mm x 300 mm x 150 mm 12. 8 kN- m 159 kN 

2. 1. 4   Test  Repor t s

Per f or m t est s on t he speci f i ed f ender  wi t hi n 5 year s of  submi t t al  of  t he 
r epor t s f or  appr oval .   Test  r epor t s must  be accompani ed by not ar i zed 
cer t i f i cat es f r om t he manuf act ur er  cer t i f y i ng t hat  t he t est ed mat er i al  i s  
of  t he same t ype,  s i ze,  qual i t y,  manuf act ur e and make as t hat  pr oposed t o 
be suppl i ed.  Per f or m t he f ol l owi ng t est s:

a.   Mi ni mum Tensi l e St r engt h

b.   Shor e Har dness ( Dur omet er )

c.   Maxi mum compr essi on set

d.   Mi ni mum El ongat i on

e.   Ozone Resi st ance

f .   Wat er  Absor pt i on

g.   Heat  Resi st ance

h.   Compr essi on Def l ect i on Resi st ance

i .   Fender  Compr essi on Test

Compr ess f ender  al ong i t s l ongi t udi nal  axi s bet ween t wo par al l el  f l at  
pl at e sur f aces t o i t s r at ed def l ect i on.   Recor d l oad and t he cor r espondi ng 
def l ect i on at  6 mm i ncr ement s and pl ot  as a gr aph of  l oad ver sus 
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def l ect i on.   The Load- Def l ect i on cur ve must  t hen be i nt egr at ed t o gener at e 
an Ener gy- Def l ect i on cur ve f or  t he f ender .

2. 1. 5   Br eak- I n Def l ect i on

Br eak- i n def l ect i on i s r equi r ed f or  buckl i ng t ype f ender s wi t h r eact i on 
r at i ngs of  100 t onnes or  mor e,  or  i f  t he ener gy- absor bi ng mat er i al  has a 
r eact i on decr ease of  mor e t han 10 per cent  bet ween i t s or i gi nal  def l ect i on 
and and i t s f i f t h def l ect i on.   Br eak- i n def l ect i on must  be t o at  l east  t he 
manuf act ur er ' s r at ed def l ect i on.   The number  of  br eak- i n cycl es must  be 
suf f i c i ent  t o assur e each el ement s f i r st  on- dock r eact i on wi l l  not  exceed 
i t  f ul l y  br oken- i n r eact i on by mor e t han 10 per cent .

2. 1. 6   Fender  Har dwar e

Pr ovi de manuf act ur er ' s pr oduct  dat a f or  al l  f ender  har dwar e,  i ncl udi ng 
bol t s,  anchor  bol t s,  i nser t s,  nut s,  washer s,  chai ns,  t ur nbuckl es,  
di mensi ons,  mat er i al  speci f i cat i ons,  wor ki ng l oads and ul t i mat e l oads,  as 
appl i cabl e.   For  anchor  bol t s and i nser t s,  i ncl ude met hods and mat er i al s 
f or  i nst al l at i on.

2. 1. 6. 1   Gal vani zed St eel  Har dwar e

Al l  har dwar e must  be hot - di p gal vani zed i n accor dance wi t h ASTM A123/ A123M,  
ASTM A153/ A153M,  ASTM B695,  or  JI S B 1048 or  JI S H 8641 as appl i cabl e.

Submi t  gal vani zed st eel  har dwar e cer t i f i cat es of  compl i ance cer t i f y i ng 
t hat  mat er i al s meet  t he r equi r ement s speci f i ed her ei n.  I n addi t i on,  when 
t he coat i ng i s shop appl i ed,  submi t  cer t i f i cat es of  conf or mance or  
compl i ance cer t i f y i ng t hat  sur f ace pr epar at i on,  cover age,  and t hi ckness 
meet  t he r equi r ement s speci f i ed.

2. 1. 6. 1. 1   Pl at es and Bar s

ASTM A36/ A36M or  JI S G 3101 SS400.

2. 1. 6. 1. 2   Bol t s,  Nut s and Washer s

Bol t s,  nut s and washer s must  be ASTM A307 or  JI S B 1180.   Nut s must  be 
ASTM A563,  gr ade A heavy hex,  or  JI S B 1181.  Washer s must  be ASTM F844 of  
car bon st eel ,  JI S B 1256 OR JI S G 3101 SS400.

PART 3   EXECUTI ON

3. 1   EXTRUDED FENDERS

Ti ght en t he bol t s per  t he manuf act ur er s r equi r ement s.

3. 2   CONNECTI ONS

3. 2. 1   Ant i sei ze Compound

Coat  t hr eads of  bol t s pr i or  t o appl y i ng washer s and nut s.   Recoat  bol t  
t hr ead pr oj ect i on beyond nut  af t er  t i ght eni ng.

        - -  End of  Sect i on - -
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