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**************************************************************************
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 
present.

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 Criteria 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:

1.   Locat i ons wher e i nsul at i on must  be used.
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2.   Ther mal  r esi st ance val ue ( R- Val ue)  f or  each 
location.

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 at t i c  vent i l at i on 
ar eas over  i nsul at ed cei l i ngs as r ecommended by 
ASHRAE Handbook of  Fundament al s,  Chapt er  21,  and as 
follows:

2.   For  at t i cs wi t h vapor  r et ar der ,  pr ovi de 0. 1 
squar e met er  1 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  1 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.

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.
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**************************************************************************

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM C165 (2007; R 2017) Standard Test Method for 
Measuring Compressive Properties of 
Thermal Insulations

ASTM C203 (2005; R 2012) Breaking Load and Flexural 
Properties of Block-Type Thermal Insulation

ASTM C272/C272M (2016) Standard Test Method for Water 
Absorption of Core Materials for Sandwich 
Constructions

ASTM C552 (2017; E 2018) Standard Specification for 
Cellular Glass Thermal Insulation

ASTM C553 (2013; R 2019) Standard Specification for 
Mineral Fiber Blanket Thermal Insulation 
for Commercial and Industrial Applications

ASTM C578 (2018) Standard Specification for Rigid, 
Cellular Polystyrene Thermal Insulation

ASTM C591 (2019a) Standard Specification for Unfaced 
Preformed Rigid Cellular Polyisocyanurate 
Thermal Insulation

ASTM C612 (2014; R 2019) Mineral Fiber Block and 
Board Thermal Insulation

ASTM C930 (2019) Standard Classification of 
Potential Health and Safety Concerns 
Associated with Thermal Insulation 
Materials and Accessories

ASTM C1289 (2018a) Standard Specification for Faced 
Rigid Cellular Polyisocyanurate Thermal 
Insulation Board

ASTM D1621 (2016) Standard Test Method for 
Compressive Properties of Rigid Cellular 
Plastics

ASTM D3833/D3833M (1996; R 2011) Water Vapor Transmission of 
Pressure-Sensitive Tapes

ASTM D4397 (2016) Standard Specification for 
Polyethylene Sheeting for Construction, 
Industrial, and Agricultural Applications

ASTM E84 (2018a) Standard Test Method for Surface 
Burning Characteristics of Building 
Materials
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ASTM E96/E96M (2016) Standard Test Methods for Water 
Vapor Transmission of Materials

ASTM E136 (2019) Standard Test Method for Assessing 
Combustibility of Materials Using a 
Vertical Tube Furnace at 750 Degrees C

ASTM E154/E154M (2008a; R 2013; E 2013) Water Vapor 
Retarders Used in Contact with Earth Under 
Concrete Slabs, on Walls, or as Ground 
Cover

INTERNATIONAL CODE COUNCIL (ICC)

ICC IBC (2018) International Building Code

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 31 (2016) Standard for the Installation of 
Oil-Burning Equipment

NFPA 54 (2018) National Fuel Gas Code

NFPA 70 (2017; ERTA 1-2 2017; TIA 17-1; TIA 17-2; 
TIA 17-3; TIA 17-4; TIA 17-5; TIA 17-6; 
TIA 17-7; TIA 17-8; TIA 17-9; TIA 17-10; 
TIA 17-11; TIA 17-12; TIA 17-13; TIA 
17-14; TIA 17-15; TIA 17-16; TIA 17-17 ) 
National Electrical Code

NFPA 211 (2019) Standard for Chimneys, Fireplaces, 
Vents, and Solid Fuel-Burning Appliances

SCIENTIFIC CERTIFICATION SYSTEMS (SCS)

SCS SCS Global Services (SCS) Indoor Advantage

TECHNICAL ASSOCIATION OF THE PULP AND PAPER INDUSTRY (TAPPI)

TAPPI T803 OM (2010) Puncture Test of Container Board

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

29 CFR 1910.134 Respiratory Protection

UNDERWRITERS LABORATORIES (UL)

UL 2818 (2013) GREENGUARD Certification Program 
For Chemical Emissions For Building 
Materials, Finishes And Furnishings

1.2   SUBMITTALS

**************************************************************************
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  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 .
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The Gui de Speci f i cat i on t echni cal  edi t or s have 
desi gnat 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  submi t t al s r equi r i ng Gover nment  appr oval  on Ar my 
pr oj ect s,  a code of  up t o t hr ee char act er s wi t hi n 
t he submi t t al  t ags may be used f ol l owi ng t he " G"  
desi gnat i on 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,  
Ai r  For ce,  and NASA pr oj ect s.

The " S"  f ol l owi ng a submi t t al  i t em i ndi cat es t hat  
t he submi t t al  i s  r equi r ed f or  t he Sust ai nabi l i t y  
eNot ebook t o f ul f i l l  f eder al l y mandat ed sust ai nabl e 
r equi r ement s i n accor dance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Locat e t he " S"  submi t t al  
under  t he SD number  t hat  best  descr i bes t he 
submi t t al  i t em.

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

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

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are [for Contractor Quality 
Control approval.][for information only.  When used, a designation 
following the "G" designation identifies the office that will review the 
submittal for the Government.]  Submittals with an "S" are for inclusion 
in the Sustainability eNotebook, in conformance with Section 01 33 29  
SUSTAINABILITY REPORTING.  Submit the following in accordance with Section 
01 33 00  SUBMITTAL PROCEDURES:

SD-03 Product Data

Manufacturer's Standard Details ; G[, [_____]]

Block or Board Insulation ; G[, [_____]]

Vapor Retarder ; G[, [_____]]

Pressure Sensitive Tape ; G[, [_____]]

Protection Board or Coatings ; G[, [_____]]

Accessories  including sealants; G[, [_____]]
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Recycled Content for Block or Board Insulation ; S

SD-07 Certificates

Block or Board Insulation ; G[, [_____]]

Vapor Retarder ; G[, [_____]]

Protection Board or Coating ; G[, [_____]]

Draft Special Warranties ; G[, [_____]]

Final Special Warranties ; G[, [_____]]

Indoor Air Quality For Block Or Board Insulation ; S

SD-08 Manufacturer's Instructions

Block or Board Insulation

Adhesive

1.3   MANUFACTURER'S DETAILS

Submit manufacturer's standard details  indicating methods of attachment 
and spacing, transition and termination details, and installation 
details.  Include verification of existing conditions.

1.4   PRODUCT DATA

Include data for material descriptions, recommendations for product shelf 
life, requirements for protection board or coatings , and precautions for 
flammability and toxicity.  Include data to verify compatibility of 
sealants with insulation.

[ 1.5   CERTIFICATIONS

Provide products certified to meet indoor air quality requirements by 
UL 2818  (Greenguard) Gold, SCS Global Services Indoor Advantage Gold or 
provide certification by other third-party programs.  Provide current 
product certification documentation from certification body.

] 1.6   DELIVERY, STORAGE, AND HANDLING

1.6.1   Delivery

Deliver materials to the site in original sealed wrapping bearing 
manufacturer's name and brand designation, specification number, type, 
grade, R-value, and class.  Store and handle to protect from damage.  Do 
not allow insulation materials to become wet, soiled, crushed, or covered 
with ice or snow.  Comply with manufacturer's recommendations for 
handling, storing, and protecting of materials before and during 
installation.

1.6.2   Storage

Inspect materials delivered to the site for damage and store out of 
weather in manufacturer's original packaging.  Store only in dry 
locations, not subject to open flames or sparks, and easily accessible for 
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inspection and handling.  Keep materials wrapped and separated from 
off-gassing materials (such as drying paints and adhesives).  Do not use 
materials that have visible moisture or biological growth.  Comply with 
manufacturer's recommendations for handling, storage, and protection of 
materials before and during installation.

1.7   SAFETY PRECAUTIONS

**************************************************************************
NOTE:   I ncl ude t he f i r st  par agr aph bel ow 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.

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

[ 1.7.1   Respirators

Provide installers with dust/mist respirators, training in their use, and 
protective clothing, all approved by the National Institute for 
Occupational Safety and Health (NIOSH)/Mine Safety and Health 
Administration (MSHA) and in accordance with 29 CFR 1910.134 .

] 1.7.2   Other Safety Considerations

Comply with the safety requirements of ASTM C930.

1.8   SPECIAL WARRANTIES

1.8.1   Guarantee

Guarantee insulation installation against failure due to ultraviolet light 
exposure for a period of three years from the date of Beneficial 
Occupancy.  Submit draft and final guarantees in accordance with Sections 
01 78 00  CLOSEOUT SUBMITTALS [and 01 78 23  OPERATION AND MAINTENANCE DATA].

1.8.2   Warranty

Provide manufacturer's material warranty for all system components for a 
period of three years from the date of Beneficial Occupancy.  Submit draft 
and final warranties in accordance with Sections 01 78 00  CLOSEOUT 
SUBMITTALS [and 01 78 23  OPERATION AND MAINTENANCE 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 and t r avel  di st ances when 
compar ed wi t h compet i ng pr oduct s or  ser vi ces ser vi ng 
t he same pur pose.

**************************************************************************
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2.1   BLOCK OR BOARD INSULATION

**************************************************************************
NOTE:   Sel ect  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.

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

Provide thermal insulating materials as recommended by manufacturer for 
each type of application indicated.  Provide insulation with the following 
physical properties and in accordance with the following standards:

[ a.  Cellular Glass:  ASTM C552

][ b.  Extruded Preformed Cellular Polystyrene:  ASTM C578 REV A

][ c.  Mineral Fiber Block and Board:  ASTM C612

][ d.  Unfaced Preformed Rigid Polyurethane and Polyisocyanurate Board:  
ASTM C591

][ e.  Faced Rigid Cellular Polyisocyanurate and Polyurethane Insulation:  
ASTM C1289 REV A

][ (1) Type I Aluminum Foil on both major surfaces.  [Class 1 - 
Non-reinforced core foam.]  [Class 2 - Glass fiber reinforced 
core.]

][ (2) Type II Fibrous felt or glass fiber mat membrane on both major 
surfaces of the core foam.

][ (3) Type III Perlite insulation board on one major surface of the core 
foam and a fibrous felt or glass fiber mat membrane on the other 
major surface of the core foam.

][ (4) Type IV Cellulosic fiber insulating board on the one major surface 
of the core foam and fibrous felt or glass fiber mat membrane on 
the other major surface of the core foam.

][ (5) Type V Oriented strand board or water board on one major surface 
of the core foam and fibrous felt or glass fiber mat membrane or 
aluminum foil on the other major surface of the core foam.

][ (6) Type VI Perlite insulation board on both major surfaces of the 
core foam.

] 2.1.1   Thermal Resistance

**************************************************************************
NOTE:   Boar d and bl ock t her mal  i nsul at i ng mat er i al s 
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,  Sect i on Bui l di ng Envel ope 
Requi r ement s.   I ndi cat e R- val ues on t he pr oj ect  
dr awi ngs or  speci f y i n t he appr opr i at e bl anks her ei n.

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

**************************************************************************
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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 1 i nch ai r  
space.

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

[ Unless otherwise indicated, Ceiling R-[_____] Wall R-[_____] Floor 
[R-_____].

] 2.1.2   Fire Protection Requirements

**************************************************************************
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 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.  Flame spread index of 75 or less when tested in accordance with 
ASTM E84.

b.  Smoke developed index of [450] [200] [150] [_____] or less when tested 
in accordance with ASTM E84.

c.  Provide insulated assemblies in accordance ICC IBC  Chapter Fire and 
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Smoke Protection Features.

2.1.3   Other Material Properties

**************************************************************************
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.

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

Provide thermal insulating materials with the following properties:

[ a.  Rigid cellular plastics:  Compressive Resistance at Yield:  Not less 
than  [170] [_____] kilopascals (kPa)  [10] [_____] pounds per square 
inch (psi)  when measured according to ASTM D1621.

][ b.  Mineral fiber board:  Compressive strength:  Minimum load required to 
produce a reduction in thickness of 10 percent  kilograms per square 
meter (kg/m2)  pounds per square foot (lbf/sf) :  [120] [4900]  [25] 
[1000]  when tested according to ASTM C165.

][ c.  Block-type insulation:  Block-type insulation:  Flexural strength:  
Not less than  [275] [_____] kPa  [25] [_____]  psi  when measured 
according to ASTM C203 REV A.

][ d.  Water Vapor Permeance:  Not more than  [6.3 by 10-8] [_____] g/Pa.s.m2  
[1.1] [_____] Perms  or less when measured according to ASTM E96/E96M, 
desiccant method, in the thickness required to provide the specified 
thermal resistance, including facings, if 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 e or  f .  bel ow i f  onl y 
one mat er i al  i s  al l owed.

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

[ e.  Water Absorption:  Not more than [2] [_____] percent by total 
immersion, by volume, when measured according to ASTM C272/C272M.

][ f.  Water Adsorption:  Not more than [1] [_____] percent by volume when 
measured in accordance with paragraph 14 of ASTM C553.

] 2.1.4   Premolded Concrete Masonry Insert

Provide in accordance with ASTM C578 REV A.  Provide inserts in concrete 
masonry units that are installed at the masonry unit manufacturing plant.  
Provide insert with thickness of not less than  32 mm  1 1/4 inches .

2.1.5   Recycled Materials

Provide thermal insulation containing recycled materials to the extent 
practicable, provided that the material meets all other requirements of 
this section.  The minimum required recycled material contents (by weight, 
not volume) are:
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Polyisocyanurate/Polyurethane: 9 percent

Phenolic Rigid Foam: 5 percent

Perlite Board: 75 percent post consumer 
paper

Provide data identifying percentage of recycled content for block or board 
insulation .

2.1.6   Indoor Air Quality

Provide certification of indoor air quality for block or board insulation .

2.1.7   Prohibited Materials

Do not provide materials containing asbestos.

[ 2.2   VAPOR RETARDER AND DAMPPROOFING

**************************************************************************
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.   For  gui dance see ASHRAE Handbook of  
Fundament al s,  Chapt er  20,  " Ther mal  I nsul at i ons and 
Vapor  Ret ar der s; "  ASTM C755,  " Sel ect i on of  Vapor  
Ret ar der s f or  Ther mal  I nsul at i ons; "  and UFC 
3- 440- 05N Tr opi cal  Engi neer i ng ( f or  humi d 
cl i mat es) .   The comput er  Pr ogr am " MOIST"  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 1 Per m 
(grain/h*ft2*in.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  
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,  
v i nyl  wal l  cover i ngs,  or  f oi l - f aced gypsum boar d.  
Speci f y t hese i n Sect i ons 09 90 00,  PAI NTS AND 
COATI NGS,  Sect i on 09 72 00,  WALLCOVERI NGS,  or  
Section 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.
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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  3 Bui l di ng Envel ope 
Requirements.

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 Retarder in Framed Walls and Roofs

[ a.  0.15 mm 6 mil  thick polyethylene sheeting conforming to ASTM D4397 and 
having a water vapor permeance of  5.72 by 10-8g/Pa.s.m2  1 Perm  or less 
when tested in accordance with ASTM E96/E96M.

][ b.  Membrane with the following properties:

(1) Water Vapor Permeance:  ASTM E96/E96M:  5.72 by 10-8 g/Pa.s.m2  [1] 
[_____] Perm

(2) Maximum Flame Spread:  ASTM E84:  [25] [50] [_____]

(3) Combustion Characteristics:  Passing ASTM E136

(4) Puncture Resistance:  TAPPI T803 OM :  [15] [25] [50]

] [ 2.2.2   Dampproofing for Masonry Cavity Walls

[Bituminous material is specified in Section 07 11 13  BITUMINOUS 
DAMPPROOFING.]  [Parging material is specified in Section 04 20 00  
MASONRY.]

][ 2.2.3   Vapor Retarder under Floor Slab

a.  Water vapor permeance:  1.14 by 10-8 g/Pa.s.m2  0.2 Perm  or less when 
tested in accordance with ASTM E96/E96M.

b.  Puncture resistance:  Maximum load no less than  18 kilograms  40 pounds  
when tested according to ASTM E154/E154M  REV A.

] ] 2.3   PRESSURE SENSITIVE TAPE

As recommended by manufacturer of vapor retarder(s).  Match water vapor 
permeance rating for each vapor retarder specified.  Provide tape in 
accordance with ASTM D3833/D3833M .
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2.4   PROTECTION BOARD OR COATING

As recommended by insulation manufacturer.

2.5   ACCESSORIES

2.5.1   Adhesive

As recommended by insulation manufacturer.

2.5.2   Mechanical Fasteners

Corrosion resistant fasteners as recommended by the insulation 
manufacturer.

PART 3   EXECUTION

3.1   EXISTING CONDITIONS

**************************************************************************
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  
investigation:

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 
touch.

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

Prior to installation, ensure all areas that are in contact with the 
insulation are dry and free of projections that could cause voids, 
compressed insulation, or punctured vapor retarders.  For foundation 
perimeter or under slab applications, check that subsurface fill is flat, 
smooth, dry, and well tamped.  Do not proceed with installation if 
moisture or other conditions are present, and notify the Contracting 
Officer of such conditions.  Do not proceed with the work until conditions 
have been corrected and verified to be dry.
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3.2   PREPARATION

3.2.1   Blocking Around Heat Producing Devices

Provide noncombustible blocking at all spaces between heat producing 
devices and the floors, ceilings and roofs through which they pass.  
Provide in accordance with ICC IBC  Section 2111.12 Fireplace Blocking and 
with the following clearances:

a.  Recessed lighting fixtures, including wiring compartments, ballasts, 
and other heat producing devices, unless certified for installation 
surrounded by insulation:  75 mm  3 inches  from outside face of 
fixtures and devices or as required by NFPA 70  and, if insulation is 
placed above fixture or device,  600 mm  24 inches  above fixture.

b.  Masonry chimneys or masonry enclosing a flue:  50 mm  2 inches  from 
outside face of masonry.  Masonry chimneys for medium and high heat 
operating appliances:  Minimum clearances required by NFPA 211 .

c.  Vents and vent connectors used for venting products of combustion, 
flues, and chimneys other than masonry chimneys:  Minimum clearances 
as required by NFPA 211 .

d.  Gas Fired Appliances:  Clearances as required in NFPA 54 .

e.  Oil Fired Appliances:  Clearances as required in NFPA 31 .

Blocking is not required if chimneys or flues are certified in writing by 
the chimney or flue manufacturer for use in contact with specific 
insulating materials.

3.3   INSTALLATION

3.3.1   Installation and Handling

Provide insulation in accordance with the manufacturer's printed 
installation instructions.  Keep material dry and free of extraneous 
materials.

3.3.2   Electrical Wiring

Do not install insulation in a manner that would enclose electrical wiring 
between two layers of insulation.

[ 3.3.3   Cold Climate Requirement

Place insulation on the outside of pipes.

] 3.3.4   Continuity of Insulation

Butt tightly against adjoining boards, studs, rafters, joists, sill 
plates, headers and obstructions.  Provide continuity and integrity of 
insulation at corners, wall to ceiling joint, roof, and floor.  Avoid 
creating thermal bridges and voids.  Provide and verify continuity of 
insulative barrier throughout the building enclosure.

**************************************************************************
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.  
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Coor di nat e use wi t h mechani cal  desi gner .

NOTE:   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   Coordination

Verify final installed insulation thicknesses comply with thicknesses 
indicated, R-values specified herein, and with the approved insulation 
submittal(s).

3.4   INSTALLATION ON WALLS

3.4.1   Installation using Furring Strips

Install insulation [between] [on] members as recommended by insulation 
manufacturer.

3.4.2   Installation on Masonry Walls

**************************************************************************
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 
units.

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

[ Apply board directly to masonry with adhesive or fasteners as recommended 
by the insulation manufacturer.  Fit between obstructions without impaling 
board on ties or anchors.  Apply in parallel courses with joints breaking 
midway over course below.  Place boards in moderate contact with adjoining 
insulation without forcing and without gaps.  Cut and shape as required to 
fit around wall penetrations, projections or openings to accommodate 
conduit or other utilities.  Seal around cutouts with sealant.  Install 
insulation in wall cavities so that it leaves at least a nominal  25 mm  1 
inch  air space outside of the insulation to allow for cavity drainage.

][ Insert premolded or board insulation into masonry unit hollow cores as 
recommended by the insulation manufacturer.

] 3.4.3   Adhesive Attachment to Concrete and Masonry Walls

Apply adhesive to wall and completely cover wall with insulation.

[ a.  Full back bed method [or]

][ b.  Spot method:  Provide at least six spots having diameter of 
approximately  100 mm  4 inches , located at each corner and mid points 
of each of the longer sides of each board.

][ c.  As recommended by the insulation manufacturer.

] d.  Use only full back method for pieces of  0.1 square meter  1 square foot  
or less.

SECTION 07 21 13  Page 17



e.  Butt all edges of insulation and seal edges with tape.

3.4.4   Mechanical Attachment on Concrete and Masonry Walls

Cut insulation to cover walls.  Apply adhesive to wall and set clip or 
other mechanical fastener in adhesive as recommended by manufacturer.  
After curing of adhesive, install insulation over fasteners and bend split 
prongs to provide a flush condition with the insulation.  Butt all edges 
of insulation and seal with tape.

[ 3.4.5   Protection Board or Coating

Install protection board or coating in accordance with manufacturer's 
printed instructions.  Install protection over all exterior exposed 
insulation and to  300 mm  1 foot  below grade.

] 3.5   INSTALLATION ON UNDERSIDE OF CONCRETE FLOOR SLAB

[ 3.5.1   Mechanically Fastened Systems

Size insulation to cover underside of slab.  Apply adhesive to slab and 
set fasteners in adhesive as recommended by manufacturer.  After curing of 
adhesive, install insulation over fasteners and bend split prongs to 
provide a flush condition with the insulation.  Butt all edges of 
insulation and seal with tape.

][ 3.5.2   Adhesively Bonded Systems

Apply adhesive to underside of slab and completely cover wall with 
insulation.

[ a.  Full back bed method [or]

][ b.  Spot method:  Provide at least six spots having a diameter of 
approximately  100 mm  4 inches , located at each corner and mid-point of 
each of the longer sides.

][ c.  As recommended by insulation manufacturer.

] d.  Use full back method for insulation pieces  0.1 square meter  1 square 
foot  or less.

e.  Butt all edges of insulation and seal with tape.

] 3.6   PERIMETER AND UNDER SLAB INSULATION

Install perimeter thermal insulation where heated spaces are adjacent to 
exterior walls, slab edges in slab-on-grade, or floating slab construction.

**************************************************************************
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 ht he 
f ol l owi ng Tabl e EXTENT AND R- VALUE FOR PERI METER AND 
UNDER- SLAB THERMAL I NSULATI ON.
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EXTENT AND R- VALUE FOR PERI METER AND UNDER SLAB THERMAL I NSULATI ON

Weather 
Regi on by 
Heating 
Degree 
Days 
( Base 18 
deg.  C)

Mi ni mum Requi r ed R- Val ues For  Per i met er  I nsul at i on per  Posi t i on
and Wi dt h

Unheat ed Sl ab Heat ed Sl ab

Millimeters
Vertical

Millimeters
Horizontal

Millimeters
Vertical

Millimeters
Horizontal

600 900 1200 600 900 1200 600 900 1200 600 900 1200

Over  4150 NP* NP* 1.06 NP* NP* 2.64 NP* NP* 1.41 NP* NP* 2.99

3601 t o 
4150

1.41 1.06 .70 3.17 2.71 1.97 1.76 1.41 1.06 3.52 3.06 2.32

3046 t o 
3600

1.41 1.06 .70 3.17 2.71 1.97 1.76 1.41 1.06 3.52 3.06 2.32

2491 t o 
3045

1.41 1.06 .70 3.17 2.71 1.97 1.76 1.41 1.06 3.52 3.06 2.32

1941 t o 
2490

1.41 1.06 .70 3.17 2.71 1.97 1.76 1.41 1.06 3.52 3.06 2.32

1526 t o 
1940

1.34 1.02 .70 2.99 2.46 1.90 1.69 1.37 1.06 3.34 2.82 2.25

1111 t o 
1525

1.27 .99 .70 2.69 2.32 1.80 1.62 1.34 1.02 3.04 2.68 2.15

556 t o 
1110**

1.13 .85 .70 2.18 1.87 1.51 1.48 1.20 1.06 2.53 2.22 1.87

0 t o 555 0 0 0 0 0 0 0 0 0 0 0 0

*  NP:   Not  Per mi t t ed

* *  Per i met er  I nsul at i on i s not  r equi r ed i n weat her  r egi ons 8 and 11 wher e 
t her e ar e l ess t han 830 Heat i ng Degr ee Days ( 18 degr ees C) .
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EXTENT AND R- VALUE FOR PERI METER AND UNDER SLAB THERMAL I NSULATI ON

Weather 
Regi on by 
Heating 
Degree 
Days ( Base 
65 deg.  F)

Mi ni mum Requi r ed R- Val ues For  Per i met er  I nsul at i on per  Posi t i on
and Wi dt h

Unheat ed Sl ab Heat ed Sl ab

I nches Ver t i cal Inches
Horizontal

I nches Ver t i cal I nches Hor i zont al

24 36 48 24 36 48 24 36 48 24 36 48

Over  15000 NP* NP* 6.0 NP* NP* 15.0 NP* NP* 8.0 NP* NP* 17.0

13001 t o 
15000

8.0 6.0 4.0 18.0 15.4 11.2 10.0 8.0 6.0 20.0 17.4 13.2

11001 t o 
13000

8.0 6.0 4.0 18.0 15.4 11.2 10.0 8.0 6.0 20.0 17.4 13.2

9001 t o 
11000

8.0 6.0 4.0 18.0 15.4 11.2 10.0 8.0 6.0 20.0 17.4 13.2

7001 t o 
9000

8.0 6.0 4.0 18.0 15.4 11.2 10.0 8.0 6.0 20.0 17.4 13.2

5501 t o 
7000

7.6 5.8 4.0 17.0 14.0 10.8 9.6 7.8 6.0 19.0 16.0 12.8

4001 t o 
5500

7.2 5.6 4.0 15.3 13.2 10.2 9.2 7.6 6.0 17.3 15.2 12.2

2001 t o 
4000**

6.4 4.8 4.0 12.4 10.6 8.6 8.4 6.8 6.0 14.4 12.6 10.6

0 t o 2000 0 0 0 0 0 0 0 0 0 0 0 0

*  NP:   Not  Per mi t t ed

* *  Per i met er  I nsul at i on i s not  r equi r ed i n weat her  r egi ons 8 and 11 wher e t her e 
ar e l ess t han 3000 Heat i ng Degr ee Days ( 65 degr ees F) .

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

3.6.1   Manufacturer's Instructions

Layout insulation,  tape edges, provide vapor retarder and other required 
accessories to protection against vermin, insects, and damage in 
accordance with manufacturer's printed instructions.

[ 3.6.2   Insulation on Vertical Surfaces

Provide thermal insulation [on exterior of foundation walls] [on grade 
beams] [partially] [below grade] [and] [on edges of slabs-on-grade.]  
Fasten insulation with [adhesive] [or] [mechanical fasteners].
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][ 3.6.3   Insulation Under Slab

Provide insulation horizontally under [entire] slab on grade [for a 
distance of [_____]  mm feet  from the edge of slab].  [Turn insulation up 
at slab edge, and extend full height of slab.]  Install insulation on top 
of vapor retarder and turn retarder up over the outside edge of insulation 
to top of slab.

][ 3.6.4   Protection of Insulation

Protect insulation from damage during construction and back filling by 
application of protection board or a coating.  Do not leave installed 
vertical insulation unprotected overnight.  Protect installed insulation 
from weather, including rain and ultraviolet light, from mechanical abuse, 
compression, and dislocation. [Install protection over entire exposed 
exterior insulation board.]  [Extend protection at least  300 mm  1 foot  
below grade.]

] [ 3.7   VAPOR RETARDER

Apply vapor retarder continuous across all surfaces.  Overlap all joints 
at least  150 mm  6 inches  and seal with pressure sensitive tape.  Seal at 
sills, header, windows, doors and utility penetrations.  Repair punctures 
or tears with pressure sensitive tape.

][ 3.8   ACCESS PANELS AND DOORS

Attach insulation to all access panels greater than  0.1 square meter  1 
square foot  and all access doors in insulated floors and ceilings.  Use 
insulation with same R-Value as that for the floor or ceiling in which 
each panel occurs.

]         -- End of Section --
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