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SECTION 07 21 13

BOARD AND BLOCK | NSULATI ON
08/ 23
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NOTE: This guide specification covers the
requi renents for board and bl ock thermal insulation

Adhere to UFC 1-300-02 Unified Facilities Guide
Speci fications (UFGS) Fornmat Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenments by
addi ng, deleting, or revising text. For bracketed
itens, choose applicable iten(s) or insert
appropriate informtion.

Renove information and requirements not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel come and shoul d be
submtted as a Criteria Change Request (CCR)

EE R I R R S I R R R I R I R S R R R I R S R I R I R R R R R S R R R
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NOTE: This guide specification is intended for both

retrofit of existing buildings and new construction.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
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NOTE: Specify board-type insulations for nasonry
and concrete walls and under concrete floor slabs.
Al so specify board-type insulation where the type of
construction favors their econom cal usage and their
application would be less difficult than blanket or
| oose fill insulations.

EE R R R S I R R I R R I R S R R R R R S I R I R I R R R S R R S R R O

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: On the draw ngs, show
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1. Locations where insulation nust be used.

2. Thermal resistance value (R-Value) for each
| ocati on.

3. Location of vapor retarder, if required.
4. Method of attachment of insulation board.

5. Location and size of attic ventilation openings
where required.

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

EE R R R S I R I R I R I R S R R R R O S R R S R R R R R R R R

NOTE: Attic Ventilation

1. Provide net, unobstructed ventilation areas to
attics over insulated ceilings as reconmended by

I nternational Building Code (1BC) paragraph 1202. 02
Roof Ventilation, ASHRAE Handbook of Fundanental s,
Chapter 25, Heat, Air, and Misture Control in
Bui | di ng Assenblies - Fundamental s, and as foll ows:

2. For attics with vapor retarder, provide 0.1
square neter one square foot of net ventilation area
for each 30 square neters 300 square feet of attic
fl oor area.

3. For attics w thout vapor retarder, provide 0.1
square neter one square foot of net ventilation area
for each 15 square neters 150 square feet of attic
fl oor area.

4. For insulation of cathedral ceilings, provide at
least a 50 mr 2 inch gap between upper face of

i nsul ati on and undersi de of roof sheathing. Provide
ventilation openings at bottomand top of ventilated

cavity; show on draw ngs.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

PART 1 GENERAL

1.1 REFERENCES

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in

t hi s paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RID) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
to update the issue dates.
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Ref erences not used in the text will automatically
be deleted fromthis section of the project
speci fication when you choose to reconcile

references in the publish print process.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

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

ASTM | NTERNATI ONAL ( ASTM

ASTM C165 (2023) Standard Test Method for Measuring
Conpressive Properties of Thernal
I nsul ations

ASTM C203 (2005a; R 2017) Standard Test Methods for
Breaki ng Load and Fl exural Properties of
Bl ock-type Thernmal |nsul ation

ASTM C272/ C272M (2018) Standard Test Method for Water
Absorption of Core Materials for Sandw ch
Constructions

ASTM C553 (2013; R 2019) Standard Specification for
M neral Fiber Bl anket Thermal [|nsulation
for Conmercial and Industrial Applications

ASTM C578 (2023) Standard Specification for Rigid,
Cel lul ar Pol ystyrene Thernmal |nsul ation

ASTM C591 (2022) Standard Specification for Unfaced
Preformed Rigid Cellular Polyisocyanurate
Thermal Insul ation

ASTM C612 (2014; R 2019) Standard Specification for
M neral Fiber Bl ock and Board Ther nmal
I nsul ation

ASTM C930 (2019) Standard C assification of

Potential Health and Saf ety Concerns
Associ ated with Thermal |nsul ation
Materi al s and Accessories

ASTM C1289 (2023a) Standard Specification for Faced
Ri gid Cellul ar Polyi socyanurate Ther nal
I nsul ati on Board

ASTM C1902 (2022) Standard Specification for Cellular
d ass Insulation Used in Building and Roof
Appl i cations

ASTM D1621 (2016) Standard Test Method for
Conpressive Properties of Rigid Cellular
Pl astics

ASTM D3833/ D3833M (1996; R 2019) Standard Test Method for

WAt er Vapor Transmi ssion of
Pressure-Sensitive Tapes
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ASTM

ASTM

ASTM

ASTM

ASTM

NFPA

NFPA

NFPA

NFPA

SCS

TAPPI

D4397 (2016) Standard Specification for
Pol yet hyl ene Sheeting for Construction,
Industrial, and Agricultural Applications

E84 (2023) Standard Test Method for Surface
Burni ng Characteristics of Building
Material s

E96/ E96M (2024) Standard Test Methods for

Gravinmetric Determ nation of Water Vapor
Transm ssion Rate of Materials

E136 (2024a) Standard Test Method for Assessing
Conbustibility of Materials Using a
Vertical Tube Furnace at 750 Degrees C
E154/ E154M (2008a; R 2019) Standard Test Methods for
Wat er Vapor Retarders Used in Contact with
Earth Under Concrete Slabs, on Walls, or
as Ground Cover
| NTERNATI ONAL CODE COUNCI L (1 CQ)
BC (2024) International Building Code
NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)

31 (2024; TIA 23-1) Standard for the
Installation of Gl -Burning Equi prent

54 (2024) National Fuel Gas Code

70 (2023; ERTA 7 2023; TIA 23-15) National
El ectrical Code

211 (2019) Standard for Chinmeys, Fireplaces,
Vents, and Solid Fuel -Burni ng Appliances

SCI ENTI FI C CERTI FI CATI ON SYSTEMS ( SCS)
SCS d obal Services (SCS) | ndoor Advantage
TECHNI CAL ASSOCI ATI ON OF THE PULP AND PAPER | NDUSTRY ( TAPPI)
T803 OM (2010) Puncture Test of Container Board

U S. DEPARTMENT OF ENERGY ( DOE)

Energy Star (1992; R 2006) Energy Star Energy

Ef fici ency Labeling System ( FEMP)

U.S. NATI ONAL ARCH VES AND RECCORDS ADM NI STRATI ON ( NARA)

29 CFR 1910. 134 Respiratory Protection

UNDERWRI TERS LABORATORI ES (UL)

UL 2818 (2022) GREENGUARD Certification Program
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For Chemi cal Eni ssions For Buil ding
Mat eri al s, Finishes And Furni shings

1.2 SUBM TTALS

EE R R R S I R R I R I R I I R S R R R O S R R I R I R R R R R R R

NOTE: Review Submittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng submttal
items in the text, to reflect only the submttals
required for the project. The CGuide Specification
technical editors have classified those itens that
requi re Governnent approval, due to their conplexity
or criticality, with a "G'. GCenerally, other
submittal items can be reviewed by the Contractor's
Quality Control System Only add a "G' to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

For Arny projects, fill in the enpty brackets
following the "G' classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arny projects using the

Resi dent Managenent System (RVS) are: "AE" for
Architect-Engineer; "DO'" for District Ofice

(Engi neering Division or other organization in the
District Ofice); "AO" for Area Ofice; "RO for
Resident Ofice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy
and Air Force projects.

The "S" classification indicates subnmittals required
as proof of conpliance for sustainability Guiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PROCEDURES.

Choose the first bracketed itemfor Navy and Air

Force projects, or choose the second bracketed item
for Arny projects.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Covernment approval is required for submttals with a "G' or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Government.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Manuf acturer's Standard Details; C[, [ 11
SD- 03 Product Data
Environnental Data for Materials; ¢, [ 11

Bl ock or Board Insulation; ¢, [ 11
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1

1

Vapor Retarder; ¢, [ 1]
Pressure Sensitive Tape; C[, [ 1]
Protection Board or Coating; ¢, [ 1]
Accessories including sealants; ¢, [ 1]
Energy Star Label For Insulation Product; S
Recycl ed Content for Block or Board Insulation; S
SD-07 Certificates
Indoor Air Quality For Block Or Board Insulation; S
Accept abl e Foam Bl owi ng Agents; S
SD- 08 Manufacturer's Instructions
Insulation Installation and Handling
Protection Board or Coating Installation
Adhesi ve

SD-11 C oseout Submttals

Draft Guarantee; C[, [ ]]
Final Quarantee; G, [ ]]
Draft Warranty; C[, [__ 1]
Final Warranty; C[, [__ 1]

3 MANUFACTURER S DETAI LS

Submit manufacturer's standard details indicating methods of attachnent
and spacing, transition and term nation details, and installation
details. Include verification of existing conditions.

.4 PRCDUCT DATA

I ncl ude environnmental data for materials descriptions, recommendati ons for
product shelf life, requirements for protection board or coatings, and
precautions for flammbility and toxicity. Include data to verify
conpatibility of sealants with insulation

5 CERTI FI CATI ONS

[1.5.1 I ndoor Air Quality Certification

R R I R I R I R R I R R R I R R I R I R R I R R R R R R R I R O O

NOTE: Based on the type of insulation included in

t he project, Designer should research the G eenguard
certified products avail able and include this

par agraph if products can be obtained fromthree or
nore manufacturers. Recent research has shown that
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Greenguard certified products are available from at
| east two national nmanufacturers for both extruded
preformed cel lul ar pol ystyrene (XPS) and

pol yi socyanurate insul ation products.
R IR I Sk S S I S I S S S R Sk S S Ik Sk I R Rk Sk I S I kS I Rk S

Provi de products certified to nmeet indoor air quality requirenents by
UL 2818 (G eenguard) Gold, SCS dobal Services Indoor Advantage Gold or
provide certification by other third-party prograns. Provide current
product certification docunentation fromcertification body.

][1.5.2 Energy Star Label for Insulation Product

R R I R I R I R R I R R R I R R R I R R I R R R I R R I R O

NOTE: Consider including this paragraph when
extruded preforned cellul ar polystyrene (XPS)
insulation is included in the project. Research has
shown that at |east two national manufacturers have
Energy Star certified XPS products.

R R R I R I R R I R I R R I R R R I R R I I R R R I R I R I

Provi de an extruded preforned cellul ar polystyrene insulation product that
is Energy Star |abeled. Provide data identifying Energy Star |abel for
i nsul ation product.

]1.5.3 Acceptabl e Foam Bl owi ng Agent Materials

1

Products that contain high ozone depleting or high d obal Wrm ng
Potential (GAP) blow ng agents are prohibited. For a list of acceptable
substitute foam bl owi ng agents for the type of insulation used see

htt ps://ww. epa. gov/ snap/ f oam bl owi ng- agents. Provi de validation of
accept abl e foam bl owi ng agents that no prohibited materials are used.

.6 DELI VERY, STORAGE, AND HANDLI NG

.6.1 Del i very

Deliver materials to the site in original seal ed wapping bearing

manuf acturer's name and brand designation, specification nunmber, type,
grade, R-value, and class. Store and handle to protect from damage. Do
not allow insulation materials to beconme wet, soiled, crushed, or covered
with ice or snow Conply with manufacturer's reconmendations for
handl i ng, storing, and protecting of materials before and during
installation.

.6.2 St or age

I nspect naterials delivered to the site for danmage and store out of

weat her in nmanufacturer's original packaging. Store only in dry

| ocations, not subject to open flames or sparks, and easily accessible for
i nspection and handling. Keep materials wapped and separated from

of f-gassing materials (such as drying paints and adhesives). Do not use
material s that have visible noisture or biological growh. Conply with
manuf acturer's recommendati ons for handling, storage, and protection of
materials before and during installation.

7 SAFETY PRECAUTI ONS
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[1.7.1 Respirators

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Include this paragraph only for installations
in which mneral fibers are released into the

at nosphere, such as where nmineral fiber boards are
cut on the job site

EE R R R S I R I R I R I R S R R R R O S R R I R R R S R R R R O

Provide installers with dust/m st respirators, training in their use, and
protective clothing, all approved by the National Institute for
Cccupational Safety and Health (NICSH)/M ne Safety and Health

Admi ni stration (MSHA) and in accordance with 29 CFR 1910. 134.

11.7.2 O her Safety Considerations

Comply with the safety requirenents of ASTM C930
1.8  SPECI AL WARRANTI ES
1.8.1 Guar ant ee

Guarantee insulation installation against failure due to ultraviolet |ight
exposure for a period of three years fromthe date of Beneficial Qccupancy
or Substantial Conpletion. Submt draft guarantee and final guarantee in
accordance with Sections 01 78 00 CLOSEQUT SUBM TTALS [and 01 78 23
OPERATI ON AND MAI NTENANCE DATA] .

1.8.2 VWarranty

Provi de manufacturer's naterial warranty for all system conponents for a

period of three years fromthe date of Beneficial Occupancy or Substantia
Conpl etion. Submit draft warranty and final warranty in accordance wth

Sections 01 78 00 CLOSEQUT SUBM TTALS [and 01 78 23 OPERATI ON AND

MAI NTENANCE DATA] .

PART 2 PRODUCTS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Specify sustainable materials in accordance
with UFC 1-200-02 H GH PERFORMANCE AND SUSTAI NABLE
BUI LDI NG REQUI REMENTS. Reduce the environnent al

i mpact of naterials by specifying products that have
a |l esser or reduced effect on human health and the
environnent such as low enmtting materials and
materials with high recycled content. Consider
product life cycle when conpared with conpeting
products or services serving the same purpose.

EE R I R R S I R R I R I R I R S R R R O S I R R R R R S R R S R R R

2.1 BLOCK OR BOARD | NSULATI ON

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Select material and type of insulation board
based on project design and application requirenents
regardi ng strength, vapor resistance, water
absorption, and manufacturer's reconmendati ons.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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Provide thermal insulating nmaterials as reconmended by nmanufacturer for
each type of application indicated. Provide insulation with the follow ng
physi cal properties and in accordance with the foll owi ng standards:

[ a. Faced Rigid Cellular Polyisocyanurate and Pol yuret hane | nsul ation
ASTM C1289 REV A

11 (1) Type | AluminumFoil on both major surfaces. [ Cass 1 -
Non-rei nforced core foam][ Cass 2 - dass fiber reinforced core.]

11 (2) Type Il Fibrous felt or glass fiber mat nenbrane on both mgjor
surfaces of the core foam

11 (3) Type Il Perlite insulation board on one major surface of the core
foamand a fibrous felt or glass fiber mat nenbrane on the ot her
maj or surface of the core foam

11 (4) Type IV Cellulosic fiber insulating board on the one najor surface
of the core foamand fibrous felt or glass fiber nmat nmenbrane on
the other major surface of the core foam

11 (5) Type V Oiented strand board or water board on one mmjor surface
of the core foamand fibrous felt or glass fiber mat menbrane or
aluminumfoil on the other major surface of the core foam

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

][b. Unfaced Preformed Rigid Pol yurethane and Pol yi socyanur at e Board:
ASTM C591

] R I I S S S S S I R R S I S
NOTE: Sel ect type of XPS insul ation based on
project requirenents. The nost conmon one is Type
I'V; other Types include X, VI, VII, and V with the
primary difference being conpressive resistance.
XPS Types al so have sone differences in water vapor

per meance, flexural strength and density.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

[ c. Extruded Prefornmed Cellular Polystyrene (XPS): ASTM C578 REV A,
Type[IM[____ ]

] EE R R R S I R I R R I R S R R R R S R R I R R R S R R S R R

NOTE: Select type of mineral fiber board insulation
based on project requirements. The npst commopn one

is Type 1VB; other Types include A thru V with the

primary difference being conpressive resistance and

density.

EE R I R R S I R R R I R I R S R R R R S R I R I R R R R R R R R

[ d. Mneral Fiber Block and Board: ASTM C612, Type [IVB]] ]
][e. Cellular dass: ASTM C1902

12.1.1 Ther mal Resi stance

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Board and block thermal insulating materials
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have different thernmal properties. Specify
i nsulation to provide R-Values required to conply
with UFC 3-101-01, Chapter Exterior Walls. Indicate

R-val ues on the project draw ngs.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

EE R R R S I R R I R I R I R S R R R R S R R I R R R R R S R R R O

NOTE: \Where board insulation is installed in
masonry cavity walls, size the wall cavity to
accommmodat e the insulation thickness required to
provi de the specified R-Value and a 25 nmr one inch
air space.

EE R R S I R R I R I R I R S R R R O S R R I R I R R S R R R R

[ Provide R-values as indicated on the draw ngs.

12.1.2 Fire Protection Requirenents

EE R I R R S I R R R I R I R S R R R R I R S I R R I R R R S R O S R R O

NOTE: Fire Safety Provisions

1. Most vapor retarder materials and sonme therma
i nsul ati ons are conbustible. Do not |eave such
mat eri al exposed to accessi bl e spaces, but cover
with fire retardant finish.

2. See UFC 3-600-01 Fire Protection Engi neering for
Facilities and | ocal building codes for required
fire retardant classifications, flanme spread and
snoke devel oped ratings, distance of insulation and
vapor retarders from heat producing devices, and
other fire protection requirenents such as finish

materials in various occupanci es.
E R R R

EE R I R R S I R R I R I R I R S R R R R S R R I R R R I R R R R O

NOTE: Do not use cellular plastic insulation
exposed to the building interior. Separate the
insulation fromthe interior according to the
requi renents of 1 CC I BC Chapter 26 Plastics Section
2603.4 Thermal Barrier or by a mnimmof a
15-minute fire separation; conply with the nost
restrictive requirenent. |If no separation can be
provi ded, select cellular glass block insulation
instead of cellular plastic insulation. Edit this
par agraph and the paragraph | NSULATI ON ON VERTI CAL
SURFACES as required.

EE R I R R S R I R I R I R S R R R R R S R I R I R I R R S R S R R R S

EE R I R R S I R R R I R I R S R R R R S R I R I R R R R R R R R

NOTE: Specify insul ated roof assenblies in
accordance with UFC 1-200-01 Fire and Snoke
Protecti on Features section, and UFC 3-600-01.
Where requirenents conflict between UFCs and | BC,
UFC 3-600-01 takes precedence; edit the follow ng

section accordingly.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

a. Flanme spread index of 75 or |ess when tested in accordance with
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ASTM E84.

b. Snoke devel oped i ndex of [450] [200] [150] [ ] or less when tested
in accordance with ASTM E84.

c. Provide insulated assenblies in accordance | CC | BC Chapter Fire and
Snoke Protection Features.

2.1.3 O her Material Properties

Rk Ik kR IR Rk O kO e S S R ARk Rk R R R e I O O R SRR I b S R R

NOTE: Include only those properties that are
required for the particular application

EE R R R S I R I R I R I R S R R R R O S R R S R R R R R R R R

Provide thermal insulating materials with the foll owi ng properties:

[ a Rgid cellular plastics: Conpressive Resistance at Yield: Not |ess
than [170] | ] kil opascals (kPa) [10] [ ] pounds per square
inch (psi) when neasured according to ASTM D1621

][b. Mneral fiber board: Conpressive strength: Mninumload required to
produce a reduction in thickness of 10 percent kilograns per square
neter (kg/ nR) pounds per square foot (Ibf/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 neasured
according to ASTM C203 REV A

] EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

NOTE: Refer to UFC 3-101-01 and | BC Chapter 14 for
anal ysis to determ ne required water vapor perneance.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

[ d. Water Vapor Perneance: Not nore than [6.3 by 10-8] | ] g/Pa.s.n®
[1.1] [ ] Perns or |ess when neasured according to ASTM E96/ E96N
desi ccant method, in the thickness required to provide the specified
t hermal resistance, including facings, if any.

] Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Specify allowable noisture content for rigid

cellular plastic as absorption and for mineral fiber
board as adsorption. Delete iteme. or f. belowif

only one material is all owed.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

[ e. Water Absorption: Not nore than [2] | ] percent by tota
i mersion, by volune, when neasured according to ASTM C272/ C272N

J[f. Water Adsorption: Not nore than [1] | ] percent by vol ume when
nmeasured in accordance wi th paragraph 14 of ASTM C553.

12.1.4 Prenol ded Concrete Masonry | nsert
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 mr 1 1/4 inches.
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2.1.5 Recycl ed Material s

Provi de thermal insulation containing recycled materials to the extent
practicable, provided that the naterial neets all other requirenents of
this section. The mnimumrequired recycled material contents (by weight,
not vol une) are:

Pol yi socyanur at e/ Pol yur et hane: 9 percent

Phenolic Rigid Foam 5 percent

Perlite Board: 23 percent post consuner
paper

Provi de data identifying percentage of recycled content for block or board
i nsul ation.

2.1.6 I ndoor Air Quality

Provide certification of indoor air quality for block or board insulation.
2.1.7 Prohi bited Materials

Do not provide nmaterials containing asbestos.

[2.2 VAPCR RETARDER AND DANMPPROOFI NG

EE R R R S R R R I R I R S R R R R S R R I R I R R S R S R R R

NOTE:

1. Determine the need for a water vapor retarder
and its required perneance val ue based on project
requi renents and climte specific noisture anal ysis
as required by UFC 3-101-01 Architecture. For

gui dance see ASHRAE Handbook of Fundanental s,
Chapter 25, "Heat, Air, and Mdisture Control in
Bui | di ng Assenblies - Fundamental s;" and ASTM C755,
"Sel ection of Vapor Retarders for Thernal
Insulations". The need for a vapor retarder and its
per mneance nust be evaluated in the noisture analysis
with the Air and Moisture Barrier system specified.
The conputer Program "MO ST" is a user-friendly too
based on hourly weather data that provides

i nformation on noisture content of materials and on
the duration of high noisture content excursions.
Traditionally, vapor retarders for walls and roofs
were consi dered materials having a pernmeance of 5.72
by 10-8 g/ Pa.s.n2 one Perm (grain/h*ft2*in.Hg) or

| ess. Vapor retarders under slabs are typically
specified as 1.14 by 10-8 g/Pa.s.n2 (0.2 Perm or

| ess. However, these values nmay not be adequate for
a particular project or climte and in sone

i nstances a much | ower val ue shoul d be specifi ed.

2. Vapor retarders, where required, can be provided
as nmenbranes or, alternatively, vapor retardant
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finishes | abel ed by the manufacturer as having a

wat er vapor pernmeance of no nore than the required
value. Alternate materials include: coatings or
foil-faced gypsum board. Specify these in Section
09 90 00 PAI NTS AND CQOATI NGS or Section 09 29 00
GYPSUM BOARD respectively, and delete all paragraphs
and references relating to vapor retarders fromthis
section.

3. A vapor retarder is only effective if it
prevents diffusion of water vapor as well as the
passage of noisture |aden air through openings and
around naterial. Accordingly, proper installation
to assure air tightness by sealing of joints, tears,
and around utility penetrations is as inportant as
proper selection of water vapor retarder materials.
Coordi nate specifications to conply with UFC
3-101-01 Architecture, Chapter Exterior Wlls.

4. Vapor retarders not only retard novenent of

wat er vapor into building envel ope assenblies and
cavities, but also retard drying of npisture that
may have infiltrated these areas. Therefore, use

vapor retarders only when and where the noisture
anal ysis indicates they are necessary.

EE R R R S I R R I R R I R S R R R I R S I R R I R R R S R R R R

2.2.1 Vapor Retarder in Framed Walls and Roofs

[ a 0.15 mr 6 m | thick pol yethyl ene sheeting conform ng to ASTM D4397 and
havi ng a water vapor perneance of 5.72 by 10-8g/Pa.s.n2 one Pernm or
| ess when tested in accordance with ASTM E96/ E96.

][b. Menbrane with the foll ow ng properties:

(1) Water Vapor Perneance: ASTM E96/E96l: 5.72 by 10-8 g/ Pa.s.nm [1]
[ 1 Perm

(2) Maxi mum Fl ane Spread: ASTM E84: [25] [50] [___ 1]

(3) Combustion Characteristics: Passing ASTM E136

(4) Puncture Resistance: TAPPI T803 Qv: [15] [25] [50]
1[2.2.2 Danpproofing for Masonry Cavity Walls

[Bitum nous material is specified in Section 07 11 13 BI TUM NQUS
DAMPPROOFI NG ] [Parging material is specified in Section 04 20 00 MASONRY. ]

1[2.2.3 Vapor Retarder under Floor Slab

a. Water vapor permeance: 1.14 by 10-8 g/Pa.s.nm2 0.2 Permr or |ess when
tested in accordance with ASTM E96/ E96M.

b. Puncture resistance: Maximmload no | ess than 18 kil ograns 40 pounds
when tested according to ASTM E154/ E154N REV A
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112.3 PRESSURE SENSI TI VE TAPE

As recommended by manufacturer of vapor retarder(s). WMatch water vapor
permeance rating for each vapor retarder specified. Provide tape in
accordance wi th ASTM D3833/ D3833\.

2.4 PROTECTI ON BOARD OR COATI NG

As recommended by insul ati on nanuf act urer
.5 ACCESSORI ES

.5.1 Adhesive

As recommended by insul ati on nmanuf act urer
.5.2 Mechani cal Fasteners

Corrosion resistant fasteners as recommended by the insulation
manuf act urer.

PART 3 EXECUTI ON

1 EXI STI NG CONDI TI ONS

EE R R R S I R R I R R I R S R R R I R S I R R I R R R S R R R R

Note: For retrofit projects, inspect facility to
determ ne conditions which may adversely affect
execution of work or create safety hazard. Ildentify
rel evant conditions on the drawi ngs and, if

requi red, devel op additional specification sections
for corrective actions. Conditions that warrant

i nvestigation:

1. Discolorations or nmold growth indicating
previ ous water | eaks.

2. Heat producing devices, such as recessed
lighting fixtures, chimeys, and fl ues.

3. Faulty electrical systens:

(a) Lights dimmng or flickering

(b) Fuses bl owi ng

(c) Circuit breakers tripping frequently

(d) Electrical sparks and "gl owi ng" fromreceptacl es

(e) Cover plates on switches and outlets warmto
t ouch.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Prior to installation, ensure all areas that will be in contact with the
insulation are dry and free of projections that could cause voids,
conpressed insulation, or punctured vapor retarders. For foundation

peri meter or under slab applications, check that subsurface fill is flat,
snooth, dry, and well tanped. Do not proceed with installation if
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noi sture or other conditions are present and notify the Contracting
O ficer of such conditions. Do not proceed with the work until conditions
have been corrected and verified to be dry.

3.2 PREPARATI ON
3.2.1 Bl ocki ng Around Heat Produci ng Devi ces

Provi de nonconbusti bl e bl ocking at all spaces between heat producing
devices and the floors, ceilings and roofs through which they pass.
Provide in accordance with | CC | BC Section 2111.13 Firepl ace Firebl ocking
and with the follow ng cl earances:

a. Recessed lighting fixtures, including wiring conpartnents, ballasts,
and ot her heat produci ng devices, unless certified for installation
surrounded by insulation: 75 mr 3 inches from outside face of
fixtures and devices or as required by NFPA 70 and, if insulation is
pl aced above fixture or device, 600 mr 24 inches above fixture

b. Masonry chi meys or masonry enclosing a flue: 50 mr 2 inches from
out side face of masonry. Masonry chi meys for medi um and hi gh heat
operating appliances: M ninmum clearances required by NFPA 211

c. Vents and vent connectors used for venting products of conbustion
flues, and chi nmeys ot her than masonry chi meys: M ni num cl earances
as required by NFPA 211
d. Gas Fired Appliances: Cearances as required in NFPA 54.
e. Ol Fired Appliances: Cearances as required in NFPA 31
Bl ocking is not required if chinmmeys or flues are certified in witing by
the chi mey or flue manufacturer for use in contact with specific
i nsulating materials.
3.3 | NSTALLATI ON
3.3.1 Insulation Installation and Handl i ng
Provide insulation in accordance with the manufacturer's printed
installation instructions. Keep material dry and free of extraneous
materi al s.
3.3.2 El ectrical Wring
Do not install insulation in a manner that woul d encl ose el ectrica
conductors, that are not installed in conduit, between two |ayers of

i nsul ati on.

[3.3.3 Cold Cinmate Requirenent

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Include this paragraph in ASHRAE cli mate
zones 4 and higher, as identified in ASHRAE 90. 1.

EE R R R S I R R I R I R S R R R R S I R R I R R R R R R R R

Pl ace insul ation on the outside of pipes.
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13.3.4 Continuity of Insulation

Butt tightly against adjoining boards, studs, rafters, joists, sil

pl ates, headers and obstructions. Provide continuity and integrity of
i nsulation at corners, wall to ceiling joint, roof, and floor. Avoid
creating thernmal bridges and voids. Provide and verify continuity of

i nsul ative barrier throughout the buil ding encl osure.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Foil sided board reflects heat. |Indicate on
drawi ngs the side on which the foil is to be faced.
Coordi nate use w th nechani cal designer

To avoid thermal bridging, verify the draw ngs
provide a | ayer of continuous insulation over studs.

Rk Ik Sk kR IR R R O O Ok e S S R AR Ik R R O o O R O I S bk b R

3.3.5 Coor di nati on

Verify final installed insulation thicknesses conply with thicknesses
i ndi cated and with the approved insul ation submttal(s).

3.4 | NSTALLATI ON ON WALLS
3.4.1 Installation using Furring Strips

Install insulation [between] [on] nenbers as recomended by insul ation
manuf act urer.

3.4.2 Installati on on Masonry Walls

EE R R R I R R R R I R S R R R R O S R R S I R R R R R S R R R R

NOTE: Use the first paragraph below for insulation
on the outside or inside of masonry walls. Use the
second paragraph for insulating individual masonry
units within their hollow cores. Insulating just
the cores can lead to thermal bridges and
condensation at the web | ocations of the nasonry
units.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

[ Apply board directly to nasonry with adhesive or fasteners as reconmended
by the insulation nanufacturer. Fit between obstructions w thout inpaling
board on ties or anchors. Apply in parallel courses with joints breaking
m dway over course below Place boards in noderate contact w th adjoining
i nsul ation without forcing and w thout gaps. Cut and shape as required to
fit around wall penetrations, projections or openings to acconmpdate
conduit or other utilities. Seal around cutouts with sealant. |Instal
insulation in wall cavities so that it |eaves at |east a nomnal 25 nmr one
inch air space outside of the insulation to allow for cavity drai nage.

][I nsert prenol ded or board insulation into masonry unit hollow cores as
recormended by the insul ati on manufacturer

13.4.3 Adhesi ve Attachnment to Concrete and Masonry Walls
Apply adhesive to wall and conpletely cover wall with insulation.

[ a. Full back bed nethod [or]
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][b. Spot nethod: Provide at |east six spots having dianeter of
approxi mately 100 mr 4 inches, |ocated at each corner and mid points
of each of the I onger sides of each board.

][c. As recomended by the insulation nmanufacturer

] d. Use only full back nethod for pieces of 0.1 square neter one square
foot or |ess.

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

3.4.4 Mechani cal Attachment on Concrete and Masonry Walls
Cut insulation to cover walls. Apply adhesive to wall and set clip or
ot her mechani cal fastener in adhesive as recomended by nmanufacturer
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 wth tape.

[3.4.5 Protection Board or Coating Installation
Install protection board or coating in accordance w th manufacturer's
printed instructions. |Install protection over all exterior exposed
i nsulation and to 300 mr one foot bel ow grade.

13.5 | NSTALLATI ON ON UNDERSI DE OF CONCRETE FLOOR SLAB

[3.5.1 Mechani cal | y Fastened Systens
Size insulation to cover underside of slab. Apply adhesive to slab and
set fasteners in adhesive as recomrended by nmanufacturer. After curing of
adhesive, install insulation over fasteners and bend split prongs to

provide a flush condition with the insulation. Butt all edges of
i nsul ati on and seal with tape.

]1[3.5.2 Adhesi vel y Bonded Systens

Apply adhesive to underside of slab and conpletely cover wall with
i nsul ati on.

[ a. Full back bed nethod [or]

][b. Spot nethod: Provide at |east six spots having a dianeter of
approxi mately 100 mr 4 inches, |ocated at each corner and m d-point of
each of the |onger sides.

][c. As recomended by insul ation manufacturer

] d. Use full back nmethod for insulation pieces 0.1 square neter one square
foot or |ess.

e. Butt all edges of insulation and seal with tape.
13.6 PERI METER AND UNDER SLAB | NSULATI ON

Install perimeter thermal insulation where heated spaces are adjacent to
exterior walls, slab edges in slab-on-grade, or floating slab construction
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NOTE: Provide for and coordi nate foundation
draining as required by insulation manufacturer

Provi de R-Val ues and extent in accordance with the
requi renents of ASHRAE 90.1 for the project-specific
climte zone

EE R R R S I R I R I R I R S R R R R O S R R I R R R S R R R R O

3.6.1 Manuf acturer's I nstructions

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

[3.6.2 I nsul ation on Vertical Surfaces

Provide thermal insulation [on exterior of foundation walls] [on grade
beans] [partially] [bel ow grade] [and] [on edges of sl abs-on-grade.]
Fasten insulation with [adhesive] [or] [nechanical fasteners].

1[3.6.3 I nsul ati on Under Sl ab

Provide insulation horizontally under [entire] slab on grade[ for a

di stance of [ ] mr feet fromthe 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.

1[3.6.4 Protection of I|nsulation

Protect insulation fromdanage during construction and back filling by
application of protection board or a coating. Do not |eave installed
vertical insulation unprotected overnight. Protect installed insulation
fromweather, including rain and ultraviolet |light, from mechani cal abuse,
conpression, and dislocation.[ Install protection over entire exposed
exterior insulation board.][ Extend protection at |east 300 mr one foot
bel ow grade. ]

1[3.7 VAPOR RETARDER

Apply vapor retarder continuous across all surfaces. Overlap all joints

at least 150 nm 6 inches and seal with pressure sensitive tape. Seal at

sills, header, w ndows, doors and utility penetrations. Repair punctures
or tears with pressure sensitive tape.

1[3.8  ACCESS PANELS AND DOORS
Attach insulation to all access panels greater than 0.1 square neter one
square foot and all access doors in insulated floors and ceilings. Use
insulation with sane R Value as that for the floor or ceiling in which
each panel occurs.

] -- End of Section --
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