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UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

SECTI ON 07 21 13

BOARD AND BLOCK I NSULATI ON
08/ 23

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  boar d and bl ock t her mal  i nsul at i on.

Adher e t o UFC 1- 300- 02 Uni f i ed Faci l i t i es Gui de 
Speci f i cat i ons ( UFGS)  For mat  St andar d when edi t i ng 
t hi s gui de speci f i cat i on or  pr epar i ng new pr oj ect  
speci f i cat i on sect i ons.   Edi t  t hi s gui de 
speci f i cat i on f or  pr oj ect  speci f i c  r equi r ement s by 
addi ng,  del et i ng,  or  r evi s i ng t ext .   For  br acket ed 
i t ems,  choose appl i cabl e i t em( s)  or  i nser t  
appr opr i at e i nf or mat i on.

Remove i nf or mat i on and r equi r ement s not  r equi r ed i n 
r espect i ve pr oj ect ,  whet her  or  not  br acket s ar e 
pr esent .

Comment s,  suggest i ons and r ecommended changes f or  
t hi s gui de speci f i cat i on ar e wel come and shoul d be 
submi t t ed as a Cr i t er i a Change Request  ( CCR) .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s gui de speci f i cat i on i s i nt ended f or  bot h 
r et r of i t  of  exi st i ng bui l di ngs and new const r uct i on.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Speci f y boar d- t ype i nsul at i ons f or  masonr y 
and concr et e wal l s and under  concr et e f l oor  s l abs.   
Al so speci f y boar d- t ype i nsul at i on wher e t he t ype of  
const r uct i on f avor s t hei r  economi cal  usage and t hei r  
appl i cat i on woul d be l ess di f f i cul t  t han bl anket  or  
l oose f i l l  i nsul at i ons.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   On t he dr awi ngs,  show:
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1.   Locat i ons wher e i nsul at i on must  be used.

2.   Ther mal  r esi st ance val ue ( R- Val ue)  f or  each 
l ocat i on.

3.   Locat i on of  vapor  r et ar der ,  i f  r equi r ed.

4.   Met hod of  at t achment  of  i nsul at i on boar d.

5.   Locat i on and si ze of  at t i c  vent i l at i on openi ngs 
wher e r equi r ed.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   At t i c  Vent i l at i on

1.   Pr ovi de net ,  unobst r uct ed vent i l at i on ar eas t o 
at t i cs over  i nsul at ed cei l i ngs as r ecommended by 
I nt er nat i onal  Bui l di ng Code ( I BC)  par agr aph 1202. 02 
Roof  Vent i l at i on,  ASHRAE Handbook of  Fundament al s,  
Chapt er  25,  Heat ,  Ai r ,  and Moi st ur e Cont r ol  i n 
Bui l di ng Assembl i es -  Fundament al s,  and as f ol l ows:

2.   For  at t i cs wi t h vapor  r et ar der ,  pr ovi de 0. 1 
squar e met er  one squar e f oot  of  net  vent i l at i on ar ea 
f or  each 30 squar e met er s 300 squar e f eet  of  at t i c  
f l oor  ar ea.

3.   For  at t i cs wi t hout  vapor  r et ar der ,  pr ovi de 0. 1 
squar e met er  one squar e f oot  of  net  vent i l at i on ar ea 
f or  each 15 squar e met er s 150 squar e f eet  of  at t i c  
f l oor  ar ea.

4.   For  i nsul at i on of  cat hedr al  cei l i ngs,  pr ovi de at  
l east  a 50 mm 2 i nch gap bet ween upper  f ace of  
i nsul at i on and under si de of  r oof  sheat hi ng.   Pr ovi de 
vent i l at i on openi ngs at  bot t om and t op of  vent i l at ed 
cavi t y;  show on dr awi ngs.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

PART 1   GENERAL

1. 1   REFERENCES

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.   The publ i cat i ons ar e r ef er r ed t o i n 
t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.

Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out si de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y 
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.
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Ref er ences not  used i n t he t ext  wi l l  aut omat i cal l y 
be del et ed f r om t hi s sect i on of  t he pr oj ect  
speci f i cat i on when you choose t o r econci l e 
r ef er ences i n t he publ i sh pr i nt  pr ocess.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

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

ASTM I NTERNATI ONAL ( ASTM)

ASTM C165 ( 2023)  St andar d Test  Met hod f or  Measur i ng 
Compr essi ve Pr oper t i es of  Ther mal  
I nsul at i ons

ASTM C203 ( 2005a;  R 2017)  St andar d Test  Met hods f or  
Br eaki ng Load and Fl exur al  Pr oper t i es of  
Bl ock- t ype Ther mal  I nsul at i on

ASTM C272/ C272M ( 2018)  St andar d Test  Met hod f or  Wat er  
Absor pt i on of  Cor e Mat er i al s f or  Sandwi ch 
Const r uct i ons

ASTM C553 ( 2013;  R 2019)  St andar d Speci f i cat i on f or  
Mi ner al  Fi ber  Bl anket  Ther mal  I nsul at i on 
f or  Commer ci al  and I ndust r i al  Appl i cat i ons

ASTM C578 ( 2023)  St andar d Speci f i cat i on f or  Ri gi d,  
Cel l ul ar  Pol yst yr ene Ther mal  I nsul at i on

ASTM C591 ( 2022)  St andar d Speci f i cat i on f or  Unf aced 
Pr ef or med Ri gi d Cel l ul ar  Pol y i socyanur at e 
Ther mal  I nsul at i on

ASTM C612 ( 2014;  R 2019)  St andar d Speci f i cat i on f or  
Mi ner al  Fi ber  Bl ock and Boar d Ther mal  
I nsul at i on

ASTM C930 ( 2019)  St andar d Cl assi f i cat i on of  
Pot ent i al  Heal t h and Saf et y Concer ns 
Associ at ed wi t h Ther mal  I nsul at i on 
Mat er i al s and Accessor i es

ASTM C1289 ( 2023a)  St andar d Speci f i cat i on f or  Faced 
Ri gi d Cel l ul ar  Pol y i socyanur at e Ther mal  
I nsul at i on Boar d

ASTM C1902 ( 2022)  St andar d Speci f i cat i on f or  Cel l ul ar  
Gl ass I nsul at i on Used i n Bui l di ng and Roof  
Appl i cat i ons

ASTM D1621 ( 2016)  St andar d Test  Met hod f or  
Compr essi ve Pr oper t i es of  Ri gi d Cel l ul ar  
Pl ast i cs

ASTM D3833/ D3833M ( 1996;  R 2019)  St andar d Test  Met hod f or  
Wat er  Vapor  Tr ansmi ssi on of  
Pr essur e- Sensi t i ve Tapes
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ASTM D4397 ( 2016)  St andar d Speci f i cat i on f or  
Pol yet hyl ene Sheet i ng f or  Const r uct i on,  
I ndust r i al ,  and Agr i cul t ur al  Appl i cat i ons

ASTM E84 ( 2023)  St andar d Test  Met hod f or  Sur f ace 
Bur ni ng Char act er i st i cs of  Bui l di ng 
Mat er i al s

ASTM E96/ E96M ( 2022a;  E 2023)  St andar d Test  Met hods f or  
Gr avi met r i c Det er mi nat i on of  Wat er  Vapor  
Tr ansmi ssi on Rat e of  Mat er i al s

ASTM E136 ( 2022)  St andar d Test  Met hod f or  Assessi ng 
Combust i bi l i t y  of  Mat er i al s Usi ng a 
Ver t i cal  Tube Fur nace at  750 Degr ees C

ASTM E154/ E154M ( 2008a;  R 2019)  St andar d Test  Met hods f or  
Wat er  Vapor  Ret ar der s Used i n Cont act  wi t h 
Ear t h Under  Concr et e Sl abs,  on Wal l s,  or  
as Gr ound Cover

I NTERNATI ONAL CODE COUNCI L ( I CC)

I CC I BC ( 2021)  I nt er nat i onal  Bui l di ng Code

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

NFPA 31 ( 2020;  TI A 23- 1)  St andar d f or  t he 
I nst al l at i on of  Oi l - Bur ni ng Equi pment

NFPA 54 ( 2024)  Nat i onal  Fuel  Gas Code

NFPA 70 ( 2023;  ERTA 4 2023;  ERTA 5 2023;  ERTA 6 
2023)  Nat i onal  El ect r i cal  Code

NFPA 211 ( 2019)  St andar d f or  Chi mneys,  Fi r epl aces,  
Vent s,  and Sol i d Fuel - Bur ni ng Appl i ances

SCI ENTI FI C CERTI FI CATI ON SYSTEMS ( SCS)

SCS SCS Gl obal  Ser vi ces ( SCS)  I ndoor  Advant age

TECHNI CAL ASSOCI ATI ON OF THE PULP AND PAPER I NDUSTRY ( TAPPI )

TAPPI  T803 OM ( 2010)  Punct ur e Test  of  Cont ai ner  Boar d

U. S.  DEPARTMENT OF ENERGY ( DOE)

Ener gy St ar ( 1992;  R 2006)  Ener gy St ar  Ener gy 
Ef f i c i ency Label i ng Syst em ( FEMP)

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

29 CFR 1910. 134 Respi r at or y Pr ot ect i on

UNDERWRI TERS LABORATORI ES ( UL)

UL 2818 ( 2022)  GREENGUARD Cer t i f i cat i on Pr ogr am 
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For  Chemi cal  Emi ssi ons For  Bui l di ng 
Mat er i al s,  Fi ni shes And Fur ni shi ngs

1. 2   SUBMI TTALS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Revi ew Submi t t al  Descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t ,  and cor r espondi ng submi t t al  
i t ems i n t he t ext ,  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .   The Gui de Speci f i cat i on 
t echni cal  edi t or s have cl assi f i ed t hose i t ems t hat  
r equi r e Gover nment  appr oval ,  due t o t hei r  compl exi t y 
or  cr i t i cal i t y,  wi t h a " G" .   Gener al l y,  ot her  
submi t t al  i t ems can be r evi ewed by t he Cont r act or ' s 
Qual i t y Cont r ol  Syst em.   Onl y add a " G"  t o an i t em 
i f  t he submi t t al  i s  suf f i c i ent l y i mpor t ant  or  
compl ex i n cont ext  of  t he pr oj ect .

For  Ar my pr oj ect s,  f i l l  i n t he empt y br acket s 
f ol l owi ng t he " G"  c l assi f i cat i on,  wi t h a code of  up 
t o t hr ee char act er s t o i ndi cat e t he appr ovi ng 
aut hor i t y.   Codes f or  Ar my pr oj ect s usi ng t he 
Resi dent  Management  Syst em ( RMS)  ar e:   " AE"  f or  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i ct  Of f i ce 
( Engi neer i ng Di v i s i on or  ot her  or gani zat i on i n t he 
Di st r i ct  Of f i ce) ;  " AO"  f or  Ar ea Of f i ce;  " RO"  f or  
Resi dent  Of f i ce;  and " PO"  f or  Pr oj ect  Of f i ce.   Codes 
f ol l owi ng t he " G"  t ypi cal l y ar e not  used f or  Navy 
and Ai r  For ce pr oj ect s.

The " S"  c l assi f i cat i on i ndi cat es submi t t al s r equi r ed 
as pr oof  of  compl i ance f or  sust ai nabi l i t y  Gui di ng 
Pr i nci pl es Val i dat i on or  Thi r d Par t y Cer t i f i cat i on 
and as descr i bed i n Sect i on 01 33 00 SUBMI TTAL 
PROCEDURES.

Choose t he f i r st  br acket ed i t em f or  Navy and Ai r  
For ce pr oj ect s,  or  choose t he second br acket ed i t em 
f or  Ar my pr oj ect s.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

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

SD- 02 Shop Dr awi ngs

Manuf act ur er ' s St andar d Det ai l s;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

Envi r onment al  Dat a f or  Mat er i al s;  G[ ,  [ _____] ]

Bl ock or  Boar d I nsul at i on;  G[ ,  [ _____] ]
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[ Vapor  Ret ar der ;  G[ ,  [ _____] ]

] Pr essur e Sensi t i ve Tape;  G[ ,  [ _____] ]

Pr ot ect i on Boar d or  Coat i ng;  G[ ,  [ _____] ]

Accessor i es i ncl udi ng seal ant s;  G[ ,  [ _____] ]

[ Ener gy St ar  Label  For  I nsul at i on Pr oduct ;  S

] Recycl ed Cont ent  f or  Bl ock or  Boar d I nsul at i on;  S

SD- 07 Cer t i f i cat es

I ndoor  Ai r  Qual i t y For  Bl ock Or  Boar d I nsul at i on;  S

Accept abl e Foam Bl owi ng Agent s;  S

SD- 08 Manuf act ur er ' s I nst r uct i ons

I nsul at i on I nst al l at i on and Handl i ng

Pr ot ect i on Boar d or  Coat i ng I nst al l at i on

Adhesi ve

SD- 11 Cl oseout  Submi t t al s

Dr af t  Guar ant ee;  G[ ,  [ _____] ]

Fi nal  Guar ant ee;  G[ ,  [ _____] ]

Dr af t  War r ant y;  G[ ,  [ _____] ]

Fi nal  War r ant y;  G[ ,  [ _____] ]

1. 3   MANUFACTURER' S DETAI LS

Submi t  manuf act ur er ' s st andar d det ai l s i ndi cat i ng met hods of  at t achment  
and spaci ng,  t r ansi t i on and t er mi nat i on det ai l s,  and i nst al l at i on 
det ai l s.   I ncl ude ver i f i cat i on of  exi st i ng condi t i ons.

1. 4   PRODUCT DATA

I ncl ude envi r onment al  dat a f or  mat er i al s descr i pt i ons,  r ecommendat i ons f or  
pr oduct  shel f  l i f e,  r equi r ement s f or  pr ot ect i on boar d or  coat i ngs,  and 
pr ecaut i ons f or  f l ammabi l i t y  and t oxi c i t y.   I ncl ude dat a t o ver i f y 
compat i bi l i t y  of  seal ant s wi t h i nsul at i on.

1. 5   CERTI FI CATI ONS

[ 1. 5. 1   I ndoor  Ai r  Qual i t y Cer t i f i cat i on

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Based on t he t ype of  i nsul at i on i ncl uded i n 
t he pr oj ect ,  Desi gner  shoul d r esear ch t he Gr eenguar d 
cer t i f i ed pr oduct s avai l abl e and i ncl ude t hi s 
par agr aph i f  pr oduct s can be obt ai ned f r om t hr ee or  
mor e manuf act ur er s.   Recent  r esear ch has shown t hat  
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Gr eenguar d cer t i f i ed pr oduct s ar e avai l abl e f r om at  
l east  t wo nat i onal  manuf act ur er s f or  bot h ext r uded 
pr ef or med cel l ul ar  pol yst yr ene ( XPS)  and 
pol y i socyanur at e i nsul at i on pr oduct s.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Pr ovi de pr oduct s cer t i f i ed t o meet  i ndoor  ai r  qual i t y r equi r ement s by 
UL 2818 ( Gr eenguar d)  Gol d,  SCS Gl obal  Ser vi ces I ndoor  Advant age Gol d or  
pr ovi de cer t i f i cat i on by ot her  t hi r d- par t y pr ogr ams.   Pr ovi de cur r ent  
pr oduct  cer t i f i cat i on document at i on f r om cer t i f i cat i on body.

] [ 1. 5. 2   Ener gy St ar  Label  f or  I nsul at i on Pr oduct

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Consi der  i ncl udi ng t hi s par agr aph when 
ext r uded pr ef or med cel l ul ar  pol yst yr ene ( XPS)  
i nsul at i on i s i ncl uded i n t he pr oj ect .   Resear ch has 
shown t hat  at  l east  t wo nat i onal  manuf act ur er s have 
Ener gy St ar  cer t i f i ed XPS pr oduct s.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Pr ovi de an ext r uded pr ef or med cel l ul ar  pol yst yr ene i nsul at i on pr oduct  t hat  
i s  Ener gy St ar  l abel ed.   Pr ovi de dat a i dent i f y i ng Ener gy St ar  l abel  f or  
i nsul at i on pr oduct .

] 1. 5. 3   Accept abl e Foam Bl owi ng Agent  Mat er i al s

Pr oduct s t hat  cont ai n hi gh ozone depl et i ng or  hi gh Gl obal  War mi ng 
Pot ent i al  ( GWP)  bl owi ng agent s ar e pr ohi bi t ed.   For  a l i s t  of  accept abl e 
subst i t ut e f oam bl owi ng agent s f or  t he t ype of  i nsul at i on used see 
ht t ps: / / www. epa. gov/ snap/ f oam- bl owi ng- agent s.   Pr ovi de val i dat i on of  
accept abl e f oam bl owi ng agent s t hat  no pr ohi bi t ed mat er i al s ar e used.

1. 6   DELI VERY,  STORAGE,  AND HANDLI NG

1. 6. 1   Del i ver y

Del i ver  mat er i al s t o t he s i t e i n or i gi nal  seal ed wr appi ng bear i ng 
manuf act ur er ' s name and br and desi gnat i on,  speci f i cat i on number ,  t ype,  
gr ade,  R- val ue,  and cl ass.   St or e and handl e t o pr ot ect  f r om damage.   Do 
not  al l ow i nsul at i on mat er i al s t o become wet ,  soi l ed,  cr ushed,  or  cover ed 
wi t h i ce or  snow.   Compl y wi t h manuf act ur er ' s r ecommendat i ons f or  
handl i ng,  st or i ng,  and pr ot ect i ng of  mat er i al s bef or e and dur i ng 
i nst al l at i on.

1. 6. 2   St or age

I nspect  mat er i al s del i ver ed t o t he s i t e f or  damage and st or e out  of  
weat her  i n manuf act ur er ' s or i gi nal  packagi ng.   St or e onl y i n dr y 
l ocat i ons,  not  subj ect  t o open f l ames or  spar ks,  and easi l y accessi bl e f or  
i nspect i on and handl i ng.   Keep mat er i al s wr apped and separ at ed f r om 
of f - gassi ng mat er i al s ( such as dr yi ng pai nt s and adhesi ves) .   Do not  use 
mat er i al s t hat  have vi s i bl e moi st ur e or  bi ol ogi cal  gr owt h.   Compl y wi t h 
manuf act ur er ' s r ecommendat i ons f or  handl i ng,  st or age,  and pr ot ect i on of  
mat er i al s bef or e and dur i ng i nst al l at i on.

1. 7   SAFETY PRECAUTI ONS
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[ 1. 7. 1   Respi r at or s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I ncl ude t hi s par agr aph onl y f or  i nst al l at i ons 
i n whi ch mi ner al  f i ber s ar e r el eased i nt o t he 
at mospher e,  such as wher e mi ner al  f i ber  boar ds ar e 
cut  on t he j ob s i t e.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Pr ovi de i nst al l er s wi t h dust / mi st  r espi r at or s,  t r ai ni ng i n t hei r  use,  and 
pr ot ect i ve c l ot hi ng,  al l  appr oved by t he Nat i onal  I nst i t ut e f or  
Occupat i onal  Saf et y and Heal t h ( NI OSH) / Mi ne Saf et y and Heal t h 
Admi ni st r at i on ( MSHA)  and i n accor dance wi t h 29 CFR 1910. 134.

] 1. 7. 2   Ot her  Saf et y Consi der at i ons

Compl y wi t h t he saf et y r equi r ement s of  ASTM C930.

1. 8   SPECI AL WARRANTI ES

1. 8. 1   Guar ant ee

Guar ant ee i nsul at i on i nst al l at i on agai nst  f ai l ur e due t o ul t r avi ol et  l i ght  
exposur e f or  a per i od of  t hr ee year s f r om t he dat e of  Benef i c i al  Occupancy 
or  Subst ant i al  Compl et i on.   Submi t  dr af t  guar ant ee and f i nal  guar ant ee i n 
accor dance wi t h Sect i ons 01 78 00 CLOSEOUT SUBMI TTALS [ and 01 78 23 
OPERATI ON AND MAI NTENANCE DATA] .

1. 8. 2   War r ant y

Pr ovi de manuf act ur er ' s mat er i al  war r ant y f or  al l  syst em component s f or  a 
per i od of  t hr ee year s f r om t he dat e of  Benef i c i al  Occupancy or  Subst ant i al  
Compl et i on.   Submi t  dr af t  war r ant y and f i nal  war r ant y i n accor dance wi t h 
Sect i ons 01 78 00 CLOSEOUT SUBMI TTALS [ and 01 78 23 OPERATI ON AND 
MAI NTENANCE DATA] .

PART 2   PRODUCTS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Speci f y sust ai nabl e mat er i al s i n accor dance 
wi t h UFC 1- 200- 02 HI GH PERFORMANCE AND SUSTAI NABLE 
BUI LDI NG REQUI REMENTS.   Reduce t he envi r onment al  
i mpact  of  mat er i al s by speci f y i ng pr oduct s t hat  have 
a l esser  or  r educed ef f ect  on human heal t h and t he 
envi r onment  such as l ow emi t t i ng mat er i al s and 
mat er i al s wi t h hi gh r ecycl ed cont ent .   Consi der  
pr oduct  l i f e cycl e when compar ed wi t h compet i ng 
pr oduct s or  ser vi ces ser vi ng t he same pur pose.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

2. 1   BLOCK OR BOARD I NSULATI ON

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sel ect  mat er i al  and t ype of  i nsul at i on boar d 
based on pr oj ect  desi gn and appl i cat i on r equi r ement s 
r egar di ng st r engt h,  vapor  r esi st ance,  wat er  
absor pt i on,  and manuf act ur er ' s r ecommendat i ons.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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Pr ovi de t her mal  i nsul at i ng mat er i al s as r ecommended by manuf act ur er  f or  
each t ype of  appl i cat i on i ndi cat ed.   Pr ovi de i nsul at i on wi t h t he f ol l owi ng 
physi cal  pr oper t i es and i n accor dance wi t h t he f ol l owi ng st andar ds:

[ a.   Faced Ri gi d Cel l ul ar  Pol y i socyanur at e and Pol yur et hane I nsul at i on:   
ASTM C1289 REV A

] [ ( 1)  Type I  Al umi num Foi l  on bot h maj or  sur f aces.  [  Cl ass 1 -  
Non- r ei nf or ced cor e f oam. ] [  Cl ass 2 -  Gl ass f i ber  r ei nf or ced cor e. ]

] [ ( 2)  Type I I  Fi br ous f el t  or  gl ass f i ber  mat  membr ane on bot h maj or  
sur f aces of  t he cor e f oam.

] [ ( 3)  Type I I I  Per l i t e i nsul at i on boar d on one maj or  sur f ace of  t he cor e 
f oam and a f i br ous f el t  or  gl ass f i ber  mat  membr ane on t he ot her  
maj or  sur f ace of  t he cor e f oam.

] [ ( 4)  Type I V Cel l ul osi c f i ber  i nsul at i ng boar d on t he one maj or  sur f ace 
of  t he cor e f oam and f i br ous f el t  or  gl ass f i ber  mat  membr ane on 
t he ot her  maj or  sur f ace of  t he cor e f oam.

] [ ( 5)  Type V Or i ent ed st r and boar d or  wat er  boar d on one maj or  sur f ace 
of  t he cor e f oam and f i br ous f el t  or  gl ass f i ber  mat  membr ane or  
al umi num f oi l  on t he ot her  maj or  sur f ace of  t he cor e f oam.

] [ ( 6)  Type VI  Per l i t e i nsul at i on boar d on bot h maj or  sur f aces of  t he 
cor e f oam.

] [ b.   Unf aced Pr ef or med Ri gi d Pol yur et hane and Pol y i socyanur at e Boar d:   
ASTM C591

] * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sel ect  t ype of  XPS i nsul at i on based on 
pr oj ect  r equi r ement s.   The most  common one i s Type 
I V;  ot her  Types i ncl ude X,  VI ,  VI I ,  and V wi t h t he 
pr i mar y di f f er ence bei ng compr essi ve r esi st ance.   
XPS Types al so have some di f f er ences i n wat er  vapor  
per meance,  f l exur al  st r engt h and densi t y.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

[ c.   Ext r uded Pr ef or med Cel l ul ar  Pol yst yr ene ( XPS) :   ASTM C578 REV A,  
Type[ I V] [ _____]

] * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Sel ect  t ype of  mi ner al  f i ber  boar d i nsul at i on 
based on pr oj ect  r equi r ement s.   The most  common one 
i s Type I VB;  ot her  Types i ncl ude I A t hr u V wi t h t he 
pr i mar y di f f er ence bei ng compr essi ve r esi st ance and 
densi t y.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

[ d.   Mi ner al  Fi ber  Bl ock and Boar d:   ASTM C612,  Type [ I VB] [ _____]

] [ e.   Cel l ul ar  Gl ass:   ASTM C1902

] 2. 1. 1   Ther mal  Resi st ance

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Boar d and bl ock t her mal  i nsul at i ng mat er i al s 
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have di f f er ent  t her mal  pr oper t i es.   Speci f y 
i nsul at i on t o pr ovi de R- Val ues r equi r ed t o compl y 
wi t h UFC 3- 101- 01,  Chapt er  Ext er i or  Wal l s.   I ndi cat e 
R- val ues on t he pr oj ect  dr awi ngs.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Wher e boar d i nsul at i on i s i nst al l ed i n 
masonr y cavi t y wal l s,  s i ze t he wal l  cavi t y t o 
accommodat e t he i nsul at i on t hi ckness r equi r ed t o 
pr ovi de t he speci f i ed R- Val ue and a 25 mm one i nch 
ai r  space.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

[ Pr ovi de R- val ues as i ndi cat ed on t he dr awi ngs.

] 2. 1. 2   Fi r e Pr ot ect i on Requi r ement s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Fi r e Saf et y Pr ovi s i ons

1.   Most  vapor  r et ar der  mat er i al s and some t her mal  
i nsul at i ons ar e combust i bl e.   Do not  l eave such 
mat er i al  exposed t o accessi bl e spaces,  but  cover  
wi t h f i r e r et ar dant  f i ni sh.

2.   See UFC 3- 600- 01 Fi r e Pr ot ect i on Engi neer i ng f or  
Faci l i t i es and l ocal  bui l di ng codes f or  r equi r ed 
f i r e r et ar dant  c l assi f i cat i ons,  f l ame spr ead and 
smoke devel oped r at i ngs,  di st ance of  i nsul at i on and 
vapor  r et ar der s f r om heat  pr oduci ng devi ces,  and 
ot her  f i r e pr ot ect i on r equi r ement s such as f i ni sh 
mat er i al s i n var i ous occupanci es.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Do not  use cel l ul ar  pl ast i c i nsul at i on 
exposed t o t he bui l di ng i nt er i or .   Separ at e t he 
i nsul at i on f r om t he i nt er i or  accor di ng t o t he 
r equi r ement s of  I CC I BC Chapt er  26 Pl ast i cs Sect i on 
2603. 4 Ther mal  Bar r i er  or  by a mi ni mum of  a 
15- mi nut e f i r e separ at i on;  compl y wi t h t he most  
r est r i ct i ve r equi r ement .   I f  no separ at i on can be 
pr ovi ded,  sel ect  cel l ul ar  gl ass bl ock i nsul at i on 
i nst ead of  cel l ul ar  pl ast i c i nsul at i on.   Edi t  t hi s 
par agr aph and t he par agr aph I NSULATI ON ON VERTI CAL 
SURFACES as r equi r ed.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:  Speci f y i nsul at ed r oof  assembl i es i n 
accor dance wi t h UFC 1- 200- 01 Fi r e and Smoke 
Pr ot ect i on Feat ur es sect i on,  and UFC 3- 600- 01.   
Wher e r equi r ement s conf l i c t  bet ween UFCs and I BC,  
UFC 3- 600- 01 t akes pr ecedence;  edi t  t he f ol l owi ng 
sect i on accor di ngl y.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

a.   Fl ame spr ead i ndex of  75 or  l ess when t est ed i n accor dance wi t h 
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ASTM E84.

b.   Smoke devel oped i ndex of  [ 450]  [ 200]  [ 150]  [ _____]  or  l ess when t est ed 
i n accor dance wi t h ASTM E84.

c.   Pr ovi de i nsul at ed assembl i es i n accor dance I CC I BC Chapt er  Fi r e and 
Smoke Pr ot ect i on Feat ur es.

2. 1. 3   Ot her  Mat er i al  Pr oper t i es

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I ncl ude onl y t hose pr oper t i es t hat  ar e 
r equi r ed f or  t he par t i cul ar  appl i cat i on.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Pr ovi de t her mal  i nsul at i ng mat er i al s wi t h t he f ol l owi ng pr oper t i es:

[ a.   Ri gi d cel l ul ar  pl ast i cs:   Compr essi ve Resi st ance at  Yi el d:   Not  l ess 
t han [ 170]  [ _____]  k i l opascal s ( kPa)  [ 10]  [ _____]  pounds per  squar e 
i nch ( psi )  when measur ed accor di ng t o ASTM D1621.

] [ b.   Mi ner al  f i ber  boar d:   Compr essi ve st r engt h:   Mi ni mum l oad r equi r ed t o 
pr oduce a r educt i on i n t hi ckness of  10 per cent  k i l ogr ams per  squar e 
met er  ( kg/ m2)  pounds per  squar e f oot  ( l bf / sf ) :   [ 120]  [ 4900]  [ 25]  
[ 1000]  when t est ed accor di ng t o ASTM C165.

] [ c.   Bl ock- t ype i nsul at i on:   Bl ock- t ype i nsul at i on:   Fl exur al  st r engt h:   
Not  l ess t han [ 275]  [ _____]  kPa [ 25]  [ _____]  psi  when measur ed 
accor di ng t o ASTM C203 REV A.

] * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Ref er  t o UFC 3- 101- 01 and I BC Chapt er  14 f or  
anal ysi s t o det er mi ne r equi r ed wat er  vapor  per meance.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

[ d.   Wat er  Vapor  Per meance:   Not  mor e t han [ 6. 3 by 10- 8]  [ _____]  g/ Pa. s. m2 
[ 1. 1]  [ _____]  Per ms or  l ess when measur ed accor di ng t o ASTM E96/ E96M,  
desi ccant  met hod,  i n t he t hi ckness r equi r ed t o pr ovi de t he speci f i ed 
t her mal  r esi st ance,  i ncl udi ng f aci ngs,  i f  any.

] * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Speci f y al l owabl e moi st ur e cont ent  f or  r i gi d 
cel l ul ar  pl ast i c as absor pt i on and f or  mi ner al  f i ber  
boar d as adsor pt i on.   Del et e i t em e.  or  f .  bel ow i f  
onl y one mat er i al  i s  al l owed.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

[ e.   Wat er  Absor pt i on:   Not  mor e t han [ 2]  [ _____]  per cent  by t ot al  
i mmer si on,  by vol ume,  when measur ed accor di ng t o ASTM C272/ C272M.

] [ f .   Wat er  Adsor pt i on:   Not  mor e t han [ 1]  [ _____]  per cent  by vol ume when 
measur ed i n accor dance wi t h par agr aph 14 of  ASTM C553.

] 2. 1. 4   Pr emol ded Concr et e Masonr y I nser t

Pr ovi de i n accor dance wi t h ASTM C578 REV A.   Pr ovi de i nser t s i n concr et e 
masonr y uni t s t hat  ar e i nst al l ed at  t he masonr y uni t  manuf act ur i ng pl ant .   
Pr ovi de i nser t  wi t h t hi ckness of  not  l ess t han 32 mm 1 1/ 4 i nches.
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2. 1. 5   Recycl ed Mat er i al s

Pr ovi de t her mal  i nsul at i on cont ai ni ng r ecycl ed mat er i al s t o t he ext ent  
pr act i cabl e,  pr ovi ded t hat  t he mat er i al  meet s al l  ot her  r equi r ement s of  
t hi s sect i on.   The mi ni mum r equi r ed r ecycl ed mat er i al  cont ent s ( by wei ght ,  
not  vol ume)  ar e:

Pol yi socyanur at e/ Pol yur et hane: 9 per cent

Phenol i c Ri gi d Foam: 5 per cent

Per l i t e Boar d: 23 per cent  post  consumer  
paper

Pr ovi de dat a i dent i f y i ng per cent age of  r ecycl ed cont ent  f or  bl ock or  boar d 
i nsul at i on.

2. 1. 6   I ndoor  Ai r  Qual i t y

Pr ovi de cer t i f i cat i on of  i ndoor  ai r  qual i t y f or  bl ock or  boar d i nsul at i on.

2. 1. 7   Pr ohi bi t ed Mat er i al s

Do not  pr ovi de mat er i al s cont ai ni ng asbest os.

[ 2. 2   VAPOR RETARDER AND DAMPPROOFI NG

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:

1.   Det er mi ne t he need f or  a wat er  vapor  r et ar der  
and i t s r equi r ed per meance val ue based on pr oj ect  
r equi r ement s and cl i mat e speci f i c  moi st ur e anal ysi s 
as r equi r ed by UFC 3- 101- 01 Ar chi t ect ur e.   For  
gui dance see ASHRAE Handbook of  Fundament al s,  
Chapt er  25,  " Heat ,  Ai r ,  and Moi st ur e Cont r ol  i n 
Bui l di ng Assembl i es -  Fundament al s; "  and ASTM C755,  
" Sel ect i on of  Vapor  Ret ar der s f or  Ther mal  
I nsul at i ons" .   The need f or  a vapor  r et ar der  and i t s 
per meance must  be eval uat ed i n t he moi st ur e anal ysi s 
wi t h t he Ai r  and Moi st ur e Bar r i er  syst em speci f i ed.   
The comput er  Pr ogr am " MOI ST"  i s  a user - f r i endl y t ool  
based on hour l y weat her  dat a t hat  pr ovi des 
i nf or mat i on on moi st ur e cont ent  of  mat er i al s and on 
t he dur at i on of  hi gh moi st ur e cont ent  excur si ons.  
Tr adi t i onal l y,  vapor  r et ar der s f or  wal l s and r oof s 
wer e consi der ed mat er i al s havi ng a per meance of  5. 72 
by 10- 8 g/ Pa. s. m2 one Per m ( gr ai n/ h* f t 2* i n. Hg)  or  
l ess.  Vapor  r et ar der s under  s l abs ar e t ypi cal l y 
speci f i ed as 1. 14 by 10- 8 g/ Pa. s. m2 ( 0. 2 Per m)  or  
l ess.   However ,  t hese val ues may not  be adequat e f or  
a par t i cul ar  pr oj ect  or  c l i mat e and i n some 
i nst ances a much l ower  val ue shoul d be speci f i ed.

2.   Vapor  r et ar der s,  wher e r equi r ed,  can be pr ovi ded 
as membr anes or ,  al t er nat i vel y,  vapor  r et ar dant  
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f i ni shes l abel ed by t he manuf act ur er  as havi ng a 
wat er  vapor  per meance of  no mor e t han t he r equi r ed 
val ue.   Al t er nat e mat er i al s i ncl ude:   coat i ngs or  
f oi l - f aced gypsum boar d.   Speci f y t hese i n Sect i on 
09 90 00 PAI NTS AND COATI NGS or  Sect i on 09 29 00 
GYPSUM BOARD r espect i vel y,  and del et e al l  par agr aphs 
and r ef er ences r el at i ng t o vapor  r et ar der s f r om t hi s 
sect i on.

3.   A vapor  r et ar der  i s onl y ef f ect i ve i f  i t  
pr event s di f f usi on of  wat er  vapor  as wel l  as t he 
passage of  moi st ur e l aden ai r  t hr ough openi ngs and 
ar ound mat er i al .   Accor di ngl y,  pr oper  i nst al l at i on 
t o assur e ai r  t i ght ness by seal i ng of  j oi nt s,  t ear s,  
and ar ound ut i l i t y  penet r at i ons i s as i mpor t ant  as 
pr oper  sel ect i on of  wat er  vapor  r et ar der  mat er i al s.   
Coor di nat e speci f i cat i ons t o compl y wi t h UFC 
3- 101- 01 Ar chi t ect ur e,  Chapt er  Ext er i or  Wal l s.

4.   Vapor  r et ar der s not  onl y r et ar d movement  of  
wat er  vapor  i nt o bui l di ng envel ope assembl i es and 
cavi t i es,  but  al so r et ar d dr yi ng of  moi st ur e t hat  
may have i nf i l t r at ed t hese ar eas.   Ther ef or e,  use 
vapor  r et ar der s onl y when and wher e t he moi st ur e 
anal ysi s i ndi cat es t hey ar e necessar y.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

2. 2. 1   Vapor  Ret ar der  i n Fr amed Wal l s and Roof s

[ a.   0. 15 mm 6 mi l  t hi ck pol yet hyl ene sheet i ng conf or mi ng t o ASTM D4397 and 
havi ng a wat er  vapor  per meance of  5. 72 by 10- 8g/ Pa. s. m2 one Per m or  
l ess when t est ed i n accor dance wi t h ASTM E96/ E96M.

] [ b.   Membr ane wi t h t he f ol l owi ng pr oper t i es:

( 1)  Wat er  Vapor  Per meance:   ASTM E96/ E96M:   5. 72 by 10- 8 g/ Pa. s. m2 [ 1]  
[ _____]  Per m

( 2)  Maxi mum Fl ame Spr ead:   ASTM E84:   [ 25]  [ 50]  [ _____]

( 3)  Combust i on Char act er i st i cs:   Passi ng ASTM E136

( 4)  Punct ur e Resi st ance:   TAPPI  T803 OM:   [ 15]  [ 25]  [ 50]

] [ 2. 2. 2   Damppr oof i ng f or  Masonr y Cavi t y Wal l s

[ Bi t umi nous mat er i al  i s  speci f i ed i n Sect i on 07 11 13 BI TUMI NOUS 
DAMPPROOFI NG. ]  [ Par gi ng mat er i al  i s  speci f i ed i n Sect i on 04 20 00 MASONRY. ]

] [ 2. 2. 3   Vapor  Ret ar der  under  Fl oor  Sl ab

a.   Wat er  vapor  per meance:   1. 14 by 10- 8 g/ Pa. s. m2 0. 2 Per m or  l ess when 
t est ed i n accor dance wi t h ASTM E96/ E96M.

b.   Punct ur e r esi st ance:   Maxi mum l oad no l ess t han 18 ki l ogr ams 40 pounds 
when t est ed accor di ng t o ASTM E154/ E154M REV A.
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] ] 2. 3   PRESSURE SENSI TI VE TAPE

As r ecommended by manuf act ur er  of  vapor  r et ar der ( s) .   Mat ch wat er  vapor  
per meance r at i ng f or  each vapor  r et ar der  speci f i ed.   Pr ovi de t ape i n 
accor dance wi t h ASTM D3833/ D3833M.

2. 4   PROTECTI ON BOARD OR COATI NG

As r ecommended by i nsul at i on manuf act ur er .

2. 5   ACCESSORI ES

2. 5. 1   Adhesi ve

As r ecommended by i nsul at i on manuf act ur er .

2. 5. 2   Mechani cal  Fast ener s

Cor r osi on r esi st ant  f ast ener s as r ecommended by t he i nsul at i on 
manuf act ur er .

PART 3   EXECUTI ON

3. 1   EXI STI NG CONDI TI ONS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
Not e:   For  r et r of i t  pr oj ect s,  i nspect  f aci l i t y  t o 
det er mi ne condi t i ons whi ch may adver sel y af f ect  
execut i on of  wor k or  cr eat e saf et y hazar d.   I dent i f y 
r el evant  condi t i ons on t he dr awi ngs and,  i f  
r equi r ed,  devel op addi t i onal  speci f i cat i on sect i ons 
f or  cor r ect i ve act i ons.   Condi t i ons t hat  war r ant  
i nvest i gat i on:

1.   Di scol or at i ons or  mol d gr owt h i ndi cat i ng 
pr evi ous wat er  l eaks.

2.   Heat  pr oduci ng devi ces,  such as r ecessed 
l i ght i ng f i x t ur es,  chi mneys,  and f l ues.

3.   Faul t y el ect r i cal  syst ems:

( a)   Li ght s di mmi ng or  f l i cker i ng

( b)   Fuses bl owi ng

( c)   Ci r cui t  br eaker s t r i ppi ng f r equent l y

( d)   El ect r i cal  spar ks and " gl owi ng"  f r om r ecept acl es

( e)   Cover  pl at es on swi t ches and out l et s war m t o 
t ouch.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Pr i or  t o i nst al l at i on,  ensur e al l  ar eas t hat  wi l l  be i n cont act  wi t h t he 
i nsul at i on ar e dr y and f r ee of  pr oj ect i ons t hat  coul d cause voi ds,  
compr essed i nsul at i on,  or  punct ur ed vapor  r et ar der s.   For  f oundat i on 
per i met er  or  under  s l ab appl i cat i ons,  check t hat  subsur f ace f i l l  i s  f l at ,  
smoot h,  dr y,  and wel l  t amped.   Do not  pr oceed wi t h i nst al l at i on i f  
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moi st ur e or  ot her  condi t i ons ar e pr esent  and not i f y t he Cont r act i ng 
Of f i cer  of  such condi t i ons.   Do not  pr oceed wi t h t he wor k unt i l  condi t i ons 
have been cor r ect ed and ver i f i ed t o be dr y.

3. 2   PREPARATI ON

3. 2. 1   Bl ocki ng Ar ound Heat  Pr oduci ng Devi ces

Pr ovi de noncombust i bl e bl ocki ng at  al l  spaces bet ween heat  pr oduci ng 
devi ces and t he f l oor s,  cei l i ngs and r oof s t hr ough whi ch t hey pass.   
Pr ovi de i n accor dance wi t h I CC I BC Sect i on 2111. 13 Fi r epl ace Fi r ebl ocki ng 
and wi t h t he f ol l owi ng cl ear ances:

a.   Recessed l i ght i ng f i x t ur es,  i ncl udi ng wi r i ng compar t ment s,  bal l ast s,  
and ot her  heat  pr oduci ng devi ces,  unl ess cer t i f i ed f or  i nst al l at i on 
sur r ounded by i nsul at i on:   75 mm 3 i nches f r om out si de f ace of  
f i x t ur es and devi ces or  as r equi r ed by NFPA 70 and,  i f  i nsul at i on i s 
pl aced above f i xt ur e or  devi ce,  600 mm 24 i nches above f i xt ur e.

b.   Masonr y chi mneys or  masonr y encl osi ng a f l ue:   50 mm 2 i nches f r om 
out si de f ace of  masonr y.   Masonr y chi mneys f or  medi um and hi gh heat  
oper at i ng appl i ances:   Mi ni mum cl ear ances r equi r ed by NFPA 211.

c.   Vent s and vent  connect or s used f or  vent i ng pr oduct s of  combust i on,  
f l ues,  and chi mneys ot her  t han masonr y chi mneys:   Mi ni mum cl ear ances 
as r equi r ed by NFPA 211.

d.   Gas Fi r ed Appl i ances:   Cl ear ances as r equi r ed i n NFPA 54.

e.   Oi l  Fi r ed Appl i ances:   Cl ear ances as r equi r ed i n NFPA 31.

Bl ocki ng i s not  r equi r ed i f  chi mneys or  f l ues ar e cer t i f i ed i n wr i t i ng by 
t he chi mney or  f l ue manuf act ur er  f or  use i n cont act  wi t h speci f i c  
i nsul at i ng mat er i al s.

3. 3   I NSTALLATI ON

3. 3. 1   I nsul at i on I nst al l at i on and Handl i ng

Pr ovi de i nsul at i on i n accor dance wi t h t he manuf act ur er ' s pr i nt ed 
i nst al l at i on i nst r uct i ons.   Keep mat er i al  dr y and f r ee of  ext r aneous 
mat er i al s.

3. 3. 2   El ect r i cal  Wi r i ng

Do not  i nst al l  i nsul at i on i n a manner  t hat  woul d encl ose el ect r i cal  
conduct or s,  t hat  ar e not  i nst al l ed i n condui t ,  bet ween t wo l ayer s of  
i nsul at i on.

[ 3. 3. 3   Col d Cl i mat e Requi r ement

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I ncl ude t hi s par agr aph i n ASHRAE cl i mat e 
zones 4 and hi gher ,  as i dent i f i ed i n ASHRAE 90. 1.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Pl ace i nsul at i on on t he out si de of  pi pes.
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] 3. 3. 4   Cont i nui t y of  I nsul at i on

But t  t i ght l y agai nst  adj oi ni ng boar ds,  st uds,  r af t er s,  j oi st s,  s i l l  
pl at es,  header s and obst r uct i ons.   Pr ovi de cont i nui t y and i nt egr i t y of  
i nsul at i on at  cor ner s,  wal l  t o cei l i ng j oi nt ,  r oof ,  and f l oor .   Avoi d 
cr eat i ng t her mal  br i dges and voi ds.   Pr ovi de and ver i f y cont i nui t y of  
i nsul at i ve bar r i er  t hr oughout  t he bui l di ng encl osur e.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Foi l  s i ded boar d r ef l ect s heat .   I ndi cat e on 
dr awi ngs t he si de on whi ch t he f oi l  i s  t o be f aced.  
Coor di nat e use wi t h mechani cal  desi gner .

To avoi d t her mal  br i dgi ng,  ver i f y t he dr awi ngs 
pr ovi de a l ayer  of  cont i nuous i nsul at i on over  st uds.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

3. 3. 5   Coor di nat i on

Ver i f y f i nal  i nst al l ed i nsul at i on t hi cknesses compl y wi t h t hi cknesses 
i ndi cat ed and wi t h t he appr oved i nsul at i on submi t t al ( s) .

3. 4   I NSTALLATI ON ON WALLS

3. 4. 1   I nst al l at i on usi ng Fur r i ng St r i ps

I nst al l  i nsul at i on [ bet ween]  [ on]  member s as r ecommended by i nsul at i on 
manuf act ur er .

3. 4. 2   I nst al l at i on on Masonr y Wal l s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Use t he f i r st  par agr aph bel ow f or  i nsul at i on 
on t he out si de or  i nsi de of  masonr y wal l s.   Use t he 
second par agr aph f or  i nsul at i ng i ndi v i dual  masonr y 
uni t s wi t hi n t hei r  hol l ow cor es.   I nsul at i ng j ust  
t he cor es can l ead t o t her mal  br i dges and 
condensat i on at  t he web l ocat i ons of  t he masonr y 
uni t s.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

[ Appl y boar d di r ect l y t o masonr y wi t h adhesi ve or  f ast ener s as r ecommended 
by t he i nsul at i on manuf act ur er .   Fi t  bet ween obst r uct i ons wi t hout  i mpal i ng 
boar d on t i es or  anchor s.   Appl y i n par al l el  cour ses wi t h j oi nt s br eaki ng 
mi dway over  cour se bel ow.   Pl ace boar ds i n moder at e cont act  wi t h adj oi ni ng 
i nsul at i on wi t hout  f or c i ng and wi t hout  gaps.   Cut  and shape as r equi r ed t o 
f i t  ar ound wal l  penet r at i ons,  pr oj ect i ons or  openi ngs t o accommodat e 
condui t  or  ot her  ut i l i t i es.   Seal  ar ound cut out s wi t h seal ant .   I nst al l  
i nsul at i on i n wal l  cavi t i es so t hat  i t  l eaves at  l east  a nomi nal  25 mm one 
i nch ai r  space out si de of  t he i nsul at i on t o al l ow f or  cavi t y dr ai nage.

] [ I nser t  pr emol ded or  boar d i nsul at i on i nt o masonr y uni t  hol l ow cor es as 
r ecommended by t he i nsul at i on manuf act ur er .

] 3. 4. 3   Adhesi ve At t achment  t o Concr et e and Masonr y Wal l s

Appl y adhesi ve t o wal l  and compl et el y cover  wal l  wi t h i nsul at i on.

[ a.   Ful l  back bed met hod [ or ]
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] [ b.   Spot  met hod:   Pr ovi de at  l east  s i x spot s havi ng di amet er  of  
appr oxi mat el y 100 mm 4 i nches,  l ocat ed at  each cor ner  and mi d poi nt s 
of  each of  t he l onger  s i des of  each boar d.

] [ c.   As r ecommended by t he i nsul at i on manuf act ur er .

] d.   Use onl y f ul l  back met hod f or  pi eces of  0. 1 squar e met er  one squar e 
f oot  or  l ess.

e.   But t  al l  edges of  i nsul at i on and seal  edges wi t h t ape.

3. 4. 4   Mechani cal  At t achment  on Concr et e and Masonr y Wal l s

Cut  i nsul at i on t o cover  wal l s.   Appl y adhesi ve t o wal l  and set  c l i p or  
ot her  mechani cal  f ast ener  i n adhesi ve as r ecommended by manuf act ur er .   
Af t er  cur i ng of  adhesi ve,  i nst al l  i nsul at i on over  f ast ener s and bend spl i t  
pr ongs t o pr ovi de a f l ush condi t i on wi t h t he i nsul at i on.   But t  al l  edges 
of  i nsul at i on and seal  wi t h t ape.

[ 3. 4. 5   Pr ot ect i on Boar d or  Coat i ng I nst al l at i on

I nst al l  pr ot ect i on boar d or  coat i ng i n accor dance wi t h manuf act ur er ' s 
pr i nt ed i nst r uct i ons.   I nst al l  pr ot ect i on over  al l  ext er i or  exposed 
i nsul at i on and t o 300 mm one f oot  bel ow gr ade.

] 3. 5   I NSTALLATI ON ON UNDERSI DE OF CONCRETE FLOOR SLAB

[ 3. 5. 1   Mechani cal l y Fast ened Syst ems

Si ze i nsul at i on t o cover  under si de of  s l ab.   Appl y adhesi ve t o s l ab and 
set  f ast ener s i n adhesi ve as r ecommended by manuf act ur er .   Af t er  cur i ng of  
adhesi ve,  i nst al l  i nsul at i on over  f ast ener s and bend spl i t  pr ongs t o 
pr ovi de a f l ush condi t i on wi t h t he i nsul at i on.   But t  al l  edges of  
i nsul at i on and seal  wi t h t ape.

] [ 3. 5. 2   Adhesi vel y Bonded Syst ems

Appl y adhesi ve t o under si de of  s l ab and compl et el y cover  wal l  wi t h 
i nsul at i on.

[ a.   Ful l  back bed met hod [ or ]

] [ b.   Spot  met hod:   Pr ovi de at  l east  s i x spot s havi ng a di amet er  of  
appr oxi mat el y 100 mm 4 i nches,  l ocat ed at  each cor ner  and mi d- poi nt  of  
each of  t he l onger  s i des.

] [ c.   As r ecommended by i nsul at i on manuf act ur er .

] d.   Use f ul l  back met hod f or  i nsul at i on pi eces 0. 1 squar e met er  one squar e 
f oot  or  l ess.

e.   But t  al l  edges of  i nsul at i on and seal  wi t h t ape.

] 3. 6   PERI METER AND UNDER SLAB I NSULATI ON

I nst al l  per i met er  t her mal  i nsul at i on wher e heat ed spaces ar e adj acent  t o 
ext er i or  wal l s,  s l ab edges i n s l ab- on- gr ade,  or  f l oat i ng s l ab const r uct i on.
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Pr ovi de f or  and coor di nat e f oundat i on 
dr ai ni ng as r equi r ed by i nsul at i on manuf act ur er .

Pr ovi de R- Val ues and ext ent  i n accor dance wi t h t he 
r equi r ement s of  ASHRAE 90. 1 f or  t he pr oj ect - speci f i c  
c l i mat e zone.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

3. 6. 1   Manuf act ur er ' s I nst r uct i ons

Layout  i nsul at i on,  t ape edges,  pr ovi de vapor  r et ar der  and ot her  r equi r ed 
accessor i es t o pr ot ect  agai nst  ver mi n,  i nsect s,  and damage i n accor dance 
wi t h manuf act ur er ' s pr i nt ed i nst r uct i ons.

[ 3. 6. 2   I nsul at i on on Ver t i cal  Sur f aces

Pr ovi de t her mal  i nsul at i on [ on ext er i or  of  f oundat i on wal l s]  [ on gr ade 
beams]  [ par t i al l y ]  [ bel ow gr ade]  [ and]  [ on edges of  s l abs- on- gr ade. ]   
Fast en i nsul at i on wi t h [ adhesi ve]  [ or ]  [ mechani cal  f ast ener s] .

] [ 3. 6. 3   I nsul at i on Under  Sl ab

Pr ovi de i nsul at i on hor i zont al l y under  [ ent i r e]  s l ab on gr ade[  f or  a 
di st ance of  [ _____]  mm f eet  f r om t he edge of  s l ab] . [   Tur n i nsul at i on up 
at  s l ab edge,  and ext end f ul l  hei ght  of  s l ab. ]   I nst al l  i nsul at i on on t op 
of  vapor  r et ar der  and t ur n r et ar der  up over  t he out si de edge of  i nsul at i on 
t o t op of  s l ab.

] [ 3. 6. 4   Pr ot ect i on of  I nsul at i on

Pr ot ect  i nsul at i on f r om damage dur i ng const r uct i on and back f i l l i ng by 
appl i cat i on of  pr ot ect i on boar d or  a coat i ng.   Do not  l eave i nst al l ed 
ver t i cal  i nsul at i on unpr ot ect ed over ni ght .   Pr ot ect  i nst al l ed i nsul at i on 
f r om weat her ,  i ncl udi ng r ai n and ul t r avi ol et  l i ght ,  f r om mechani cal  abuse,  
compr essi on,  and di s l ocat i on. [   I nst al l  pr ot ect i on over  ent i r e exposed 
ext er i or  i nsul at i on boar d. ] [   Ext end pr ot ect i on at  l east  300 mm one f oot  
bel ow gr ade. ]

] [ 3. 7   VAPOR RETARDER

Appl y vapor  r et ar der  cont i nuous acr oss al l  sur f aces.   Over l ap al l  j oi nt s 
at  l east  150 mm 6 i nches and seal  wi t h pr essur e sensi t i ve t ape.   Seal  at  
s i l l s ,  header ,  wi ndows,  door s and ut i l i t y  penet r at i ons.   Repai r  punct ur es 
or  t ear s wi t h pr essur e sensi t i ve t ape.

] [ 3. 8   ACCESS PANELS AND DOORS

At t ach i nsul at i on t o al l  access panel s gr eat er  t han 0. 1 squar e met er  one 
squar e f oot  and al l  access door s i n i nsul at ed f l oor s and cei l i ngs.   Use 
i nsul at i on wi t h same R- Val ue as t hat  f or  t he f l oor  or  cei l i ng i n whi ch 
each panel  occur s.

]         - -  End of  Sect i on - -
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