Moisture Drive & Code-Compliant
Building Envelopes

Jay H. Crandell, P.E.
ABTG / ARES Consulting




is committed to using sound science
and generally accepted engineering practice to develop research supporting the
reliable design and installation of foam sheathing. ABTG’s educational program work
with respect to foam sheathing is supported by the

of the
ABTG is a , an as defined in
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CODE-COMPLIANT THERMAL INSULATION
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A. THE BUILDING THERMAL
ENVELOPE (BTE)

. THE PRIMARY FUNCTION OF A BUILDING ENVELOPE g" fl
IS TO SEPARATE THE INDOOR FROM THE |
OUTDOOR ENVIRONMENT.

“WITHOUT A GOOD BUILDING ENVELOPE, THE PREVIOUS HVAC
SYSTEM AND DESIGN ACTIONS BECOME MORE DIFFICULT AND

COSTLY, AND UNCERTAIN IN THEIR EFFECTIVENESS.” i
SOURCE: ABTG RR NO. 2006-01, P10, Mg i

MWWA+ Thermal eneray transfer

 The BTE is an integrated system which also supports
the design and function of other building systems.

“It is like the skin that protects the internal parts of your body; it
is the largest organ of the body.”

Source: HUD, Durability by Design \
ABTG


https://www.continuousinsulation.org/topical-library/healthy-buildings

WHY [S THE BTE IMPORTANT?

ALLOWS INDOOR ENVIRONMENT (CONDITIONED SPACE)
TO BE CONTROLLED FOR COMFORT, PRODUCTIVITY, AND
HEALTH

MAJOR FACTOR IN SIZING HVAC EQUIPMENT

PROTECTS THE STRUCTURE AND ITS CONTENTS FROM THE E
OUTDOOR ENVIRONMENT (WIND, RAIN, U/V RADIATION,
TEMPERATURE AND HUMIDITY CYCLING, ETC.)
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DETERMINES THE LIFE-CYCLE OPERATIONAL COST, ENERGY
USE (HEATING /COOLING), AND CARBON FOOTPRINT FOR

b Air Flow Contro
Vaapor Control
Thermal Control

e THIS LAST POINT IS WHY BUILDING ENVELOPE HAS SUCH A e
FOCUS IN THE ENERGY CODE




I

FUNCTIONS OF THE BUILDING
THERMAL ENVELOPE (BTE) |
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®  |N ADDITION TO FIRE SAFETY, STRUCTURAL SAFETY, AND DURABILITY THE BTE MUST ADDRESS
THE FOLLOWING CONTROL LAYERS (FUNCTIONS):

O  WATER CONTROL LAYERS [CLADDING + CONTINUOUS WATER-RESISTIVE BARRIER (WRB) +
FLASHING TO CONTROL WATER INTRUSION]

O  AIR CONTROL LAYER [CONTINUOUS AIR BARRIER (AB) TO CONTROL AIR LEAKAGE]

O THERMAL CONTROL LAYER [CONTINUITY OF THERMAL INSULATION TO CONTROL HEAT ’_ i:
LOSS/GAIN AND SURFACE TEMPERATURES]

O WATER VAPOR CONTROL LAYER [USE OF VAPOR RETARDERS (VR) IN COORDINATION 04
WITH INSULATION STRATEGY AND CLIMATE] P

®  SOME “LAYERS” OR MATERIALS CAN PERFORM MULTIPLE FUNCTIONS DEPENDING ON DESIGN [ %

APPROACH AND MATERIAL PROPERTIES /// Z

e VAST NUMBER OF OPTIONS FOR WALL CONFIGURATION: 10 Zl

5VRX5ABX 5 ClX 5 CAVITY X 6 WRB X 5 STR SHTG X 9 CLADDING = 168,750 /

POSSIBILITIES S
> NOT ALL OPTIONS ARE EQUAL IN PERFORMANCE BUT ALL MAY MEET MINIMUM CODE rt showe = s i e

REQUIREMENTS e \

|5 |
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B. CODE-COMPLIANT THERMAL INSULATION

IECC

NTERNATIONAL

ENERGY CONSERVATION

* PRESCRIPTIVE R-VALUE & U-FACTOR REQUIREMENTS

* INSULATION METHODS

—
N
o
N
S
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CLIMATE ZONES

<«—>l€—— Dry(B) »< Moist (A) >
Marine (C) —I
-
X :
4 5 i
)
] ] © ASHRAE

Zone OA Extremely Mot Humid Zone 48 Mixed Dry

Zone 08 Extremely Mot Dry Zone 4C Mixed Marine
B Zone 1A Very Hot Humid I Zone 8A Cool Mumid
Zooe 18 Very Mot Dry Zone 58 Cool Dry
B Zone 2A Mot Humid Bl Zone 5C Cool Marine
B Zone 28 Mot Dry Bl Zone 6A Cold Humid

B Zone 3A Warm Humid B Zone 8B Cold Dry
[ Zone 3B Warm Dry B Zone 7 Very Cold
B Zone 3C Warm Marine B Zone 8 Subarctic/Arctic

Zone 4A Mixed Humd

Figure 3.4.2. U.S. Climate Zone Map
(Source: ©ASHRAE www.ashrae.org Standard 169, 2013)

IECC Figure C301.1 & R301.1 \
ABTG



Moist (A)

PRESCRIPTIVE R-VALUE & U-FACTOR REQUIREMENTS

IECC Commercial
Tables C402.1.3 & C402.1.4

Climate L Mass Metal Framed™ Wood Framed ‘
Building Use Nortwet At Soutest s
Zone 2021 IECC | 2018IECC 2021 IECC 2018 IECC 2021 IECC S K
0and1 g" Othg R-5.7Ci R13+5ci R13+5ci IECC Residential Provisions
roup
3 All other (EroEryies SCanltl Sl Tables R402.1.2 & 402.1.3
Group R R-7.6Ci R13+3.8ci R13;32'gc' e e 7 Wood Frame Walls
imaie Lone
: AdLother (50:123) S e or R20 (U-0.064) 2018 IECC 2021 IECC**
Group R R-9.5ci ) (U-0.064) y
(U-0.064) R13 R13 or RO+ 10ci
4Except | All other (U-0.104) O/ daonel (U-0.084) (U-0.084)
Marine Group R R-11.4ci R13+7.5ci = e
5 and All other (U-0.090) (U-0.064) R13+10ci R20 or R13+5ci or
Marine 4 Group R R-13.3ci (U-0.055) RO+15ci
" All other (U-0.080) B . R13+7.5Ci R13+7.5ci or (U-0.060)
Group R —a or R20+3.8ci . R20 or R13+5ci
) (U-0.049) . 4 except Marine
All other R-15.2ci R20+3.8ci (U-0.051) ( U-0.060)
7 (U-0.071) R13+15.6¢ci | R13+15.6Ci (U-0.051) s
Group R U-0.052 U-0.042 5 and Marine 4
Loz (U-0.042) _ R30 or R20+5ci or
R13+7.5ci ; A
All other _ - _— R13+10ci or R20ci
R-25ci (U-0064) | Ris+188ci | o6 | piaiig g
8 . or R20+10ci R20+5¢i or (U-0.045)
(U-0.037) [ R13+17.5ci (U-0.037) ipiiot (U-0.032)
Group R (U-0.045) (U-0.036) R13+10ci
(U-0.045)

«* Cavity insulation is only 40-50% effective on CFS walls, so ci is prescribed

for all climate zones.

** Cavity only, Ci only, and Hybrid
options available for all climate zones.

ABTG



THREE BASIC METHODS FOR INSULATING LIGHT-

FRAME EXTERIOR WALLS

1. CAVITY INSULATION ONLY (“TRADITIONAL” METHOD)

2. CAVITY INSULATION + CONTINUOUS INSULATION (“HYBRID” METHOD)

3. CONTINUOUS INSULATION (CI) ONLY (“PERFECT WALL” METHOD)

CAVITY INSULATION ONLY = CAVITY + CONTINUOUS HYBRID = CONTINUOUS ONLY

S MU T Cavity + Continuous + Interior VR

(CLASS 1, II, OR lll) AS REQUIRED FPIS R-VALUE (Re) (AS REQUIRED)

— EXTERIOR VAPOR PERMEANCE B <

CAVITY INSULATION RE-VALUE (Ri)

NET PERM = = [ @

u | @ INTERIOR VAPOR RETARDER

%5 (CLASS |, Il, OR IlIl) AS REQUIRED

CAVITY INSULATION R-VALUE <)

i | TN STRUCTURAL SHEATHING (AS REQUIRED)
GYPSUM & VR i

= SIDING
SIDING, WRB, SHEATHING, AB T

SEPARATE WREB (IF FPIS NOT USED AS WRB)

THAN FPIS OR OTHER EXTERIOR INSULATION

LOCATE INWARD OF FPIS IF WRB IS LOWER PERN

Continuous Only (no interior VR)

f

I O Y O . 3

b i

f

L&

AT

s FPIS R-VALUE (Re) (AS REQUIRED)

_——EMPTY CAVITY

S
rs _~——NOINTERIOR VR

g
_~——STRUCTURAL SHEATHING (AS REQUIRED)

—ALL “CONTROL LAYERS" (WRB, AB, VR, and
R-VALUE) TO THE EXTERIOR SIDE

Note: Arrangement of control layers

1l //' is material and climate specific.

\
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* CONTINUOUS INSULATION (Cl):

INSULATION THAT IS UNCOMPRESSED
...AND CONTINUOUS ACROSS
ALL STRUCTURAL MEMBERS
... WITHOUT THERMAL BRIDGES

OTHER THAN FASTENERS AND SERVICE
OPENINGS.

(IBC, IRC, IECC AND ASHRAE 90.1 DEFINITION)

ABTG



C. CODE-COMPLIANT WATER/AIR/VAPOR CONTROL

IBC

I. FUNDAMENTALS OF MOISTURE CONTROL INTERNATIONAL _

BUILDING
CODE’

Il.  WATER VAPOR CONTROL

Y, 8
74

y N

,‘ .

INTERNATIONAL
RESIDENTIAL CODE
for One- and Two-Family Dwellings

l. AIR LEAKAGE CONTROL (AB)

V. RAIN WATER CONTROL (WRB & FLASHING)

44444444




l. FUNDAMENTALS OF MOISTURE CONTROL

* SUCCESSFUL MOISTURE CONTROL REQUIRES AN INTEGRATED APPROACH TO 5 KEY BUILDING SCIENCE
CONCEPTS:
1. CONTROL RAIN WATER INTRUSION (E.G., CONTINUOUS WATER-RESISTIVE BARRIER (WRB))

2. CONTROL AIR LEAKAGE (E.G., CONTINUOUS AIR BARRIER (AB))
3. CONTROL INDOOR RELATIVE HUMIDITY (E.G., BUILDING VENTILATION & DE-HUMIDIFICATION)
4

CONTROL WATER VAPOR (E.G., OPTIMIZED BALANCE OF WETTING AND DRYING THROUGH
STRATEGIC USE OF INSULATION AND VAPOR RETARDERS)

5. CONTROL INITIAL CONSTRUCTION MOISTURE (E.G., PREVENT ENCLOSURE OF WET MATERIALS)
* ALL ARE IMPORTANT, ALL VARY IN SIGNIFICANCE, ALL HAVE INTER-DEPENDENCIES.

* THESE 5 CONCEPTS ARE CAPTURED IN THE FOLLOWING 3 RULES:
1. KEEP WATER VAPOR (HUMID AIR) AWAY FROM COOL SURFACES
2. MINIMIZE AIR LEAKAGE INTO AND THROUGH BUILDING ENVELOPE ASSEMBLIES
3. AVOID RAIN WATER INTRUSION

ABTG



Il. WATER VAPOR CONTROL (RULE #1)

Moisture Control for Wall Assemblies:

Building Robust Walls with Foam Plastic Insulating
Sheathing (FPIS) Continuous Insulation (ci)

RULE #1: Keep Water Vapor (Humid Air) Away from Cool Surfaces!

When installed in accordance with modem building code
and energy code reguirements for continuous insulation and
water vapor control {(see Cl's Quick Guide: Water Vapor Con-

trol and wall calculators), FPIS ci keeps water-sensitive mate-
rigls inside the wall dry by maintaining a temperature above
the dew point. Simply use the right R-value of FPIS ci for the
wall assembly based on the climate zone and an appropri-
ately specified interior vapor retarder (or no interior vapor

W= INTERIOR WAPOR RETARDER
[CLASS I, I, ORI AS REGUIRED

o MET PERM =
i |

Fie CANTY INSULATION R-WALLIE

= B GYPSUM & VR

- SIDING, WRE, SHEATHING, A5

retarder) to control outward vapor diffusion in the winter and
maintain inward vapor diffusion (drying) in the warmer sea-
sons. This approach results in much dryer walls with a more
stable moisture content throughout all seasons of the year
in comparison to walls that rely exclusively on the traditional
use of interior vapor retarders without any temperature con-
trol provided by FPIS ci, as shown in Figures 1 and 2. Learn
more about the use of FPIS for water vapor control hers.

;'//— FPIS R-VALUE [AS REQUIRED)
i | A CAMITY INSIULATION RE-WALUE

1
/_ INTERIOR VAPOR RETARDER

- |'a /_ (AS NECESSARTY)
|~ EXTERIOR SHEATHING (AS MECESSARY)

T INTERIOR OR EXTERIOR OF FPIS)

i -l
[
= = | SIDING
= I i
i | WRE [USE EXTERIOR SURFACE OF
’—-;,,_,- FPIS OR A SEPARATE WREB MATERIAL

l Cavity Insulatlon only vs. wall with FPIS cl Insulation (see Flgure 2 for performance comparison)

Moisture Content - Housewrap Houses
Interior Sheathing Surface - Above Grade Cavity

35.00

30.00

g

8

g

Moisture Content (%)

8

5.00

H2 new tenant

H2 Vacant

« 2w o=

5| H2 new tenant

0.00

6/2/2015

+++-- House 1 HW
------ House 4 HW
~———Housewrap Group Avg

== House 2HW oo House 3 HW
== =House 5 HW oo House 6 HW

(A) Walls with R20 cavity insulation only consistently
experiencing wet OSB.

Moisture Content- R5 Cl Houses
Interior Sheathing Surface - Above Grade Cavity

35.00

30.00

25.00

Moisture Content (%)

13
3
3
3
3
4
4
4
4
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2012
2012
2012
2013
2013
2013
2013
2014
2014
2015
2015
2015

5/2/2013
6/2/2013
/.
9/2/2014
10/2/2014
4/2/2015
5/2/2015
6/2/2015

10/2
1172
12/2
172
2/2
3/2,
a2,
1172
12/2
172
2/2
3/2

House 9ClI  ====RS5 CI Group Avg

(B) Walls with R5 FPIS ci keeping OSB sheathing dry
I Comparison of 12 actual walls with and without RS FPIS cl

ABTG


https://www.continuousinsulation.org/resources/facts-ci

DRIVER = VAPOR PRESSURE DIFFERENTIAL

IT IS A BALANCING ACT!

Rain Leak Y
DIRECTION THROUGH BTE CHANGES SEASONALLY! Motct At Loak G‘%ﬂ <
MUST BALANCE OVERALL SEASONAL AND ANNUAL: =
« RISK OF RAIN WATER WETTING Safe
. RISK OF AIR-LEAKAGE WETTING o

* RISK OF VAPOR DIFFUSION WETTING VS. DRYING

R-VALUE AND RELATIVE WVP OF MATERIALS AND THEIR

LOCATION WITHIN THE ASSEMBLY MATTERS

* ABILITY OF MATERIALS TO STORE AND TOLERATE MOISTURE ALSO
MATTERS

GOAL: DRYING > WETTING TO CONTROL RISK OF MOLD OR

WATER-SENSITIVE MATERIAL DEGRADATION \
ABTG


http://buildingscience.com/documents/digests/bsd-114-interior-insulation-retrofits-of-load-bearing-masonry-walls-in-cold-climates

RESEARCH LEADING TO 2021/2024 IRC & IBC PROVISIONS

“  ASTM INTERNATIONAL
Selected Technical Papers

Advances in
Hygrothermal

. Performance of

- Building Envelopes |- .

STP1599

Assessment of Hygrothermal Performance and Design
Guidance for Modern Light-Frame Wall Assemblies

N Research Report

ABTG

Assessment of Water Vapor Control Methods
for Modern Insulated Light-Frame Wall Assemblies

ABTG Research Report No. 1410-03

Conducted for the Foam Sheathing Committee (FSC)
of the American Chemistry Council

Report Written By:

Applied Building Technology Group, LLC
appliedbuildingtech.com

Report Date

Final Report: November 25, 2015
Updated: January 13, 2021

ABTG


https://www.astm.org/DIGITAL_LIBRARY/STP/PAGES/STP159920160097.htm
https://www.appliedbuildingtech.com/rr/1410-03

RESEARCH FINDINGS

SURVEYED MULTIPLE FIELD, TEST HUT, AND MODELING
STUDIES

COMPARED TO U.S. AND CANADIAN CODE AND
PRACTICES

CONFIRMED WHERE PRACTICES WERE WORKING WELL
CONDUCTED ANALYSIS WHERE REFINEMENTS NEEDED
PEER REVIEWED

COMBINED BEST OF U.S. AND CANADIAN PRACTICES
TO RESULT IN 2021 IBC/IRC

ASSUMED WORST-CASE LOW PERMEANCE
CONDITIONS FOR CI AND/OR EXTERIOR MATERIAL
LAYERS TO ENSURE ROBUST PRESCRIPTIVE PROVISIONS

UNANIMOUS APPROVAL AT CODE HEARINGS
INCLUDING MAJOR STAKEHOLDERS

Insulation Ratlo (RefRi)

w

0.5

= |RCMBC Class 1l Re/Ri

=—NBC Class || 35%RH Re/Ri
° de— Brown {2007 ) Class 1| S0%REH Re/Ri

=i Brooen (2007 ) Class 1| GO%RH Re/Ri
Wilkinson et al (2007, Class |11 50%AH
Craven G-5 (2012) Mo VR, 4I%RH
SWA2012) Class I 40% RH

Craven G-5 (2014) Class 11 40%FH

-

GEA (2013) Class 1| PRH

HIRL (2014) M1} Paint, 33%RH

X ® % = 8 0

HIRL (2004) M), Paint, 33% AM

& HIRL (2014) MI{1} Faint, 33%RH

B HIRL (2013) Class 11 535%AH

B HIRL{2013) Class Il 55%RH

© Smegal & Straube (2000) Class 11 30%AH

Smegal el al [2002) Class I 40%

Smegal & Grin (2013) Class 1| & 111 50%KH
Craven G-5 (2012) Class | 40RH

CAMHC {2009) Class 1 S50%AH

B CMHC (2009) Class 11 50%RH

CHMC (2009) Class 1| SO%AH

000 10000 15000 20000 Z5000
Heating Degree Days (HDDESF)

Figure 14: IRC/IBC and NBC Wall Insulation Ratio Requirements Compared to Data Points
from Various Modeling, Test Hut, Case Studies, and Field Monitoring Studies Reported in the Literature

ABTG



VAPOR CONTROL PRINCIPLES

* TWO APPROACHES TO CONTROL WATER VAPOR:
* PERMEANCE CONTROLLED DESIGN (PERMEANCE RATIO)
* TEMPERATURE CONTROLLED DESIGN (INSULATION RATIO, IR = RE/RI)

R R
, Water Vapor &l i
! Source Exterior Cl~__ | :
‘ I ¢ - )
Condensation plane - I L (ii'::‘:ra)t'm plane Indoor RH (winter) (low perm) | | _~'Modest’ vapor retarder
(winter) : Outdoor RH (summer) » P | !
! _‘Strong’ vapor retarder e !
Vapor permeable | - (restrict dew point ' :
exterior : occurrences) : y
(non-insulated) W [ The b y . |
A < Moderated vapor flow
f 'K Restricted vapor flow Water ~ ?( I wintar EY
] ‘ : ..\\to Spjd surfaces Vapor § -_ | |
oM Contro' Tendency to dry to FN
IRy to doy to the H the inter\i,or durrying
exterior during Winter T l ‘
%, g r' a n g e Spring, Summer, & Fall
3 ’ — - — == 4
\-
| Control Moisture Control Internal y
Vapor Diffusion Surface Temperatures
Control of vapor flow into and out Control surface temperatures to
of an assembly (flow direction prevent moisture condensation or \
changes with seasons) high surface humidities

ABTG



Insulation Ratio

2.5

1.5

0.5

INSULATION RATIO (GRAPHIC FORMAT)
(TEMPERATURE-CONTROLLED DESIGN)

Trend Lines for Insulation Ratios by Vapor Retarder Class

2.8
-'Q
23"
o
1.7.7
p
137
R 1.1
0.9 -0
o 08
o
0.5 0.5
0.4 0.35 .0 035 . °
® 02 @702 . o
o o
5000 10000 15000 20000
Heating Degree Days {65F)
Source:

Class I/II VR - Insulation Ratios

Class Il VR - Insulation Ratios

No VR - Insulation Ratios

Linear (Class I/l VR - Insulation Ratios)

y =4E-05x-0.175

Linear (Class Il VR - Insulation Ratios)

y =8E-05x-0.25
Poly. (No VR - Insulation Ratios)
y =-7E-09%% + 0.0003x- 0.6452

e

TE T A
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http://www.appliedbuildingtech.com/rr/1410-03

INSULATION RATIO (TABULATED FORMAT)
(BASIS OF 2021,/2024 IBC AND IRC FOR WALLS WITH CONTINUOUS INSULATION)

MINIMUM INSULATION RATIO OR CONTINUQUS INSULATION R-VALUE
FOR LIGHT-FRAME WALLS WHERE EXTERIOR CONTINUQUS INSULATION (ci) IS USED *P.=d

Climate Maximum Interior Vapor Retarder (VR) Class
Zone Heating Degree Class | Class i Class lli No VR®

(Fig. 2) | Days (65F basis)
1 NIA NP NPf R-2ci minimum | R-2ci minimum
2 N/A NP NPf R-2ci minimum | R-2ci minimum
3 3,600 NP R-Zci minimum R-2ci minimum 0.4
4 5,400 NP R-2ci minimum 02 09
9 7.200 0.2 0.2 0.35 1.3
6 9,000 0.2 0.2 0.5 1.7
7 12,600 0.35 0.35 0.8 2.3
gd 16,200 0.5 0.5 1.1 2.8

For SI: 1 heating degree day (65°F basis) = 0.56 heating degree days (18°C basis)

NP = indicated vapor retarder class is not permitted in the indicated Climate Zone.
Table Notes & Commentary:

Source:

- 5:—I“I“I—_“f\——IT‘I——:—'fﬁl——I»‘Z—”}—-E.—; *

FPIS R-VALUE (Re) (AS REQUIRED)
CAVITY INSULATION R-VALUE (Ri)

INTERIOR VAPOR RETARDER
(CLASS |, II, OR 1ll) AS REQUIRED

STRUCTURAL SHEATHING (AS REQUIRED)
SIDING
SEPARATE WRB (IF FPIS NOT USED AS WRB)

LOCATE INWARD OF FPIS IF WRB IS LOWER PERM
THAN FPIS OR OTHER EXTERIOR INSULATION

ABTG


http://www.appliedbuildingtech.com/rr/1701-01

PERMEANCE RATIO

(NOT INCLUDED IN 2021 OR 2024 IBC AND IRC)

MINIMUM NET WATER VAPOR PERMEANCE (WVP)
FOR MATERIAL LAYERS LOCATED ON THE EXTERIOR SIDE OF WALL STUDS b=

Climate Zone Interior Vapor Retarder Class

(Fig. 2) Class | Class li Class lll
1 NF NP4 No minimum
2 NP NP No minimum
3 NF No minimum No minimum

0.5 perm (Marine 4) and

4 otherwise NP 0.5 perm 3 perm
5 0.5 perm 3 perm 5 perm
6 1 perm 5 perm 15 perm
L 1 perm 15 perm NP
8= 1.5 perm NF NP

For SI: 1 perm = 57 2 ng/s-m--Pa

NP = indicated vapor retarder class is not permitted in the indicated Climate Zone

Table Notes & Commentary:

NOTE: Applies to walls with vapor/air permeable cavity insulation only, or with

continuous insulation not meeting minimum insulation ratio (previous table).

Source:

INTERIOR VAPOR RETARDER
(CLASS |, II, OR III) AS REQUIRED

/ L{\i /
/ y

: ] [Q<dl
- EXTERIOR VAPOR PERMEANCE
NET PERM = )

[(Yp,) + (Yp,) +]

~——— CAVITY INSULATION R-VALUE

GYPSUM & VR

,’/4

_— SIDING, WRB, SHEATHING, AB

Requires determination of net water
vapor permeance of all layers on
the exterior side of the wall and
comparison to minimum required
permeance (table) for a given

climate zone and interior vapor .

retarder class.
ABTG


http://www.appliedbuildingtech.com/rr/1701-01

CODE-COMPLIANT WATER VAPOR CONTROL

IBC SECTION 1404.3 VAPOR RETARDERS

IRC SECTION R702.7 VAPOR RETARDERS

2021 CODE INCLUDES MAJOR IMPROVEMENTS

2024 CODE INCLUDES SOME INCREMENTAL ENHANCEMENTS /OPTIONS

WATER VAPOR CONTROL PER BUILDING CODE MUST BE COORDINATED WITH ENERGY CODE
INSULATION REQUIREMENTS
* INSULATION AND VAPOR RETARDERS WORK TOGETHER AND VARY IN APPLICATION BY CLIMATE

* THE CODE HAS TAKEN A COMPLICATED BUILDING SCIENCE MATTER AND SIMPLIFIED IT INTO PRESCRIPTIVE
RULES OR “LOOK-UP” TABLES

* USE OF CONTINUOUS INSULATION PROVIDES A SIMPLE AND ROBUST WAY TO ADDRESS THERMAL AND
WATER VAPOR CONTROL PERFORMANCE

ABTG



3-STEP GUIDE FOR
WATER VAPOR
CONTROL CODE

COMPLIANCE
(BASED ON 2021 IBC/IRC)

SATISFIES RULE #1 —

KEEP WATER VAPOR

AWAY FROM COOL
SURFACES

QUIC
GUIDE

Foam Plastic Applications
for Batter Building

This reference gulde summarlzes key requirements and op-
tions In the 2021 Intermational Residental Code (IRC) and 2021
Intemational Bullding Code (|BC) for design and construction of
code-compllant and molsture-sresistant frame walls using foam
plastic Insulating sheathing (FAS) as continuous Insulation (cl).
When used In a code-compllant manner, FRIS ¢l protects walls
agalnst the effects of molsture by keeping walls warm to prevent
condensation while maximizing drying to the Interlor with proper
vapor retarder spaciflcation.

3 STEPS FOR CODE-COMPLIANT USE OF WATER
VAPOR RETARDERS and Foam Plastic Insulating

Sheathing (FPIS) Continuous Insulation (cl)

Follow the three steps below for code-compllant water vapor
control. For greater flaxibllity and to automate the application
of this reference gulde, refer to these wall calculators, Varous
malsture control research reports and cther practical guides are
alzo avallable here.

For a summary of key concepts and princlples for molsture con-
trol, refer to FACTS: Molsture Control for Wall Assemblies.

STEP 1: KNOW INTERIOR VAPOR RETARDER CLASSES
Usa the following definitlons for water vapor retarder classes whan specifying Intencr vapor retarders In accordance

with Steps 2 and 3

TABLE R702.7{1) VAPOR RETARDER MATERIALS AND CLASSES

CLASS ACCEPTABLE MATERIALS

I
thian or equal to 01,

Sheet polyethylens, nonperforated aluminum foil, or cther approved materials with a perm rating of less

Kraft-faced fiberglass batts, vapor retarder paint, or other approved materials applied in accordance with
thie manufacturers installation instructions for a permm rating greater than 01 and less than or egqual to 1.0

Latex paint, enamel paint, or cther approved materials applied in accordance with the manufacturer's
installation instnuctions for a perm rating of grater than 1.0 and less than or equal to 100,

ABTG
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3-STEP GUIDE (CONT'D)

STEP 2: CONSIDER PERMITTED INTERIOR VAPOR RETARDERS
Select a “permitted” wvapor retarder for the Interlor side of frame walls based on the Climate Zones as outlined In IRC Table R702 7(2).

paying attentlon to footnotes and other table references:

TABLE R702.7(2) VAPOR RETARDER OPTIONS

CLIMATE VAPOR RETARDER CLASS

ZONE CLASS I* CLASS I CLASS Il
1, 2 Mot Permitted | Mot Permitted Femitted

3.4 ) . .
Mot Permitted Pemitted-® Femitted

[smcapt Marine 4)

Marnne ) _ _ Ses Table
4.5.6,78 Permitted® Permitted R7027[)

a Class | and Nl vapor retarders with vapor permeance greater than 1
permn when measured by ASTM ESE water method (Procedurs B) shall
be allowed on the interior sade of any frame wall in all climate zones.

b. Use of a Class | interior vapor retarder in frame walls with a Class |
vapor retarder on the exderior side shall reguire an spproved design.

U.S. Climate Zones ¢ Where a Class il vapor retarder is used in combination with foam
plastic insulating sheathing installed as continwous msulation on the
exterior side of frame walls, the continuous insulation shall comply
with Table R702 7{£) and the Class |l vapor retarder shall have a
vapor permeance of greater than 1 perm when measured by A5TM
ESG water method (Procedure By

ABTG



3-STEP GUIDE (CONT'D)

* CIEXAMPLE 1: CZ 5, CLASS Il VR

TABLE R702.7(3):

USE MIN. R-5CI ON A 2X4 WALL WITH R13 CAVITY —
BUT DOESN'T MEET ENERGY CODE (R13+10CI) ®

USE MIN. R-7.5CI ON A 2X6 WALL WITH R20 — BUT
THIS EXCEEDS MINIMUM ENERGY CODE (R20+5Cl)
©O

* Cl EXAMPLE 2: CZ 5, CLASS Il VR

TABLE R702.7(4):
USE MIN. R-5CI ON 2X6 WALL WITH R20 CAVITY
MATCHES ENERGY CODE (R20+5CI) ©

* CLASS Il INTERIOR VR MUST BE “SMART”

PROMOTES DRYING TO INTERIOR
2024 ALSO INCLUDES CLASS | “SMART”
* CALLED “RESPONSIVE VAPOR RETARDERS”

ALLOWS USE OF CLASS | OR Il CI MATERIAL ON
EXTERIOR WITHOUT CREATING A “DOUBLE VAPOR
BARRIER” WALL (E.G., AVOIDS LOW DRYING
POTENTIAL)

STEP 3: DETERMINE MINIMUM R-VALUE REQUIREMENTS FOR CI

For use of FPIS clwith Class Il or ll interior vapor retarders (per Step 2), determine the minimum cl R-valuee reguired to contro
water vapor using IRC Tables R702.7(3) or RT02. 714} as applicable. The ol and cavity insulation amounts provided must also comply

with the local energy code.

TABLE RTO02.7(3) CLASS lll VAPOR RETARDERS

CLIMATE

jonky requirements for cl are shown)

CLASS Il VAPOR RETARDERS PERMITTED FOR:

ZONE
ciwith R-value = 2.5 over 2 x 4 wa
4 Marine
ci with R-value = 375 over 2 x Gwa
ciwith R-value = 5 owver 2 x 4 wa
5
ci with R-value = 7.5 over 2 x & wal
ciwith R-value = 75 over 2 x 4 wall
[
ci with R-value = 11.25 over 2 x & wa
ciwith R-value = 10 over 2 x & wall
T
ciwith R-value 2 15 over 2 x G wall
ci with R-value = 12.5 ower 2 x 4 wall
8
ci with R-value = 20 over 2 x G wal

TAELE R7OZ.7i4) CONTINUQUS INSULATION (cl)

WITH CLASS I VAPOR RETARDER

CLIMATE
CLASS Il VAPOR RETARDERS PERMITTED FOR:
ZIONE
3 ci with R-value = 2
ciwith R-value = 3 owver 2 x 4 wall
4,.5,6
ci with R-value = 5 ower 2 = 6 wall
ciwith R-value = 5 ower 2 x 4 wa
T
ci with R-value = 7.5 over 2 x & wal
ciwith R=value = 75 over 2 x & wall
8
ci with R-value = 10 over 2 x & wal

NOTE: When using a Class Il Interior
vapor retarder, it must comply with the
“smart” vapor retarder reguirements
of footnote 'c’ of IRC Table R7027(2)
above (eqg., coated kraft paper facer
complies). Use of a Class | “smart”
vapor retarder will provide equal or
better performance. Smart vapor re-
tarders prevent OUTWARD moisture
movement Intc walls In the winter
and become vapor permeable for
Increased INWARD drying potentia
In the summer, which compliments
the “warm wall”™ water vapor contro
provided by FRIS cl. A Class Il Inter-
or vapor retarder Is sufficlently vapor
permeable at all times such that it s
not required to be a “smart” vapor re-
tarder but It requires more FPIS clil.e.,
a warmer wall) to prevent condensa-
tlzn in the wintar

TiP:

While not required, using maore than
the code minimum ci R-values shown
abowve will further Improve water vapor
control and protection of the bullding
envelope.




SIMPLIFIED ENERGY & WATER VAPOR CODE
COMPLIANCE

IMPLEMENTS R-VALUE AND U-FACTOR
CHECKS PER IECC & ASHRAE 90.1

VAPOR CONTROL CHECK PER IBC/IRC
(INCLUDING INSULATION RATIO AND
PERMEANCE RATIO CHECKS)

FLEXIBLE, MORE SOLUTIONS THAN CODE,
MORE PRECISE

WOOD AND STEEL FRAMING

2-MINUTE WALL DESIGN AND
OPTIMIZATION (OR COMPLIANCE CHECK)

LIVE DEMO...(AS TIME ALLOWS)

Wall Assembly Inputs
1. Building / Energy Code & Year
Energy code & year
1BC 2015 + IECC-C 2015 (Excleding group R) hd

2. Climate Zone and Heating Degree Days

Climate zone
S
Entt mini lation Fati
[Rey rthan Ly on the clim
zon will be d. The hez
e nate z )0 value
oedenat Heating degree days (Valid range: 5401 - 7200)
3. Cladding
Oadding type and R-value
W

4, Exterior Continuous Insulation

Manufacturer's rated R-value at installed thickness

5. Exterior Sheathing

Output

Energy Code Thermal Check
{FFactor Method

Factor Proposed Wall Code Requirement Compliance Check
{tfactor of opague wall 00a0 0064 « Pazsad
assembly
R-Value Method

Factor Propaosed Wall Code Requirement Compliance Check
“R-value of opaque wall R13~7 5ci R13~+7 5ci + Paszad
assembly

Building Code Water Vapor Control Check

Insulation Ratio (Re/Ri) Method

Interior Vapor Retarder  Proposed Minimium Ratio Required

Class! Ratio (Zone 5) Pass/Fail
Class |2 0.58 0.30 «f Pamed
Clasz IF 0.58 0.30 o Pasad
Class I+ 0.58 045 o Passed
Mo Interior Vapor 058 140 X
Retarder
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SUPPLEMENTAL DESIGN CONSIDERATIONS

Exterior Conditions Conditions within Cavity: Interior Conditions
Temperature: 80°F Temperature: 100°F Temperature: 75°F
Relative humidity: 75% Relative humidity: 100% Relative humidity: 60%
Vapor pressure: 2.49 kPa Vapor pressure: 6.45 kPa Vapor pressure: 1,82 kPa

CAN YOU HAVE TOO MUCH PERMEANCE? o

g Solar radiation 22
strikes wall

Brick veneer is saturated 7/ =

YES! (IN SOME CONDITIONS) ik —— || =S

. . ; — (L - ol Vapor is driven both inward and

1-inch air space outward by a high vapor pressure

differential between the brick and

Felt paper

—

("—1 “'_ A the interior and the brick and the

RECOMMENDATION: ] o= i
. Fiberglass insulation 5 .
S ) High

i

[ >

Polyethylene .
Interior gypsum board th— Sheathlng

THE NET WVP OF EXTERIOR LAYERS BETWEEN THE CLADDING moisture

Inward Moisture Movement Due to Solar Radiation - o\ntenf-

AND SHEATHING (E.G., THE WRB OR CONTINUOUS " )
INSULATION) SHOULD NOT EXCEED ~10 PERM I,
I

e
k=

e ent (%)
v
Q

e THIS PREVENTS SOLAR-DRIVEN INWARD MOISTURE MOVEMENT,
WHERE DIRECT-APPLIED (UNVENTED) RESERVOIR CLADDING
(ADHERED VENEER, STUCCO, ETC.) IS USED.

%TE &

L=

0.1 1 10 100

ALTERNATIVE: BACK-VENTILATE & DRAIN RESERVOIR CLADDING (LIKE ' WRB Perm Rating (U.5.perms)
BRICK VENEER) — NEW STUCCO WRB REQUIREMENTS IN 2021 /2024 LT T
Figure 16. Peak exterior side sheathing MC for 1 in., 1 in.+ Poly, and 1in.+ Kraft at various WRB

IBC AND IRC FOR “MOIST” AND “MARINE” CLIMATE REGIMES. permeances.
Source: Lepage & Lstiburek (2013). Moisture Durability

with Vapor-Permeable Insulating Sheathing. US DOE, \

Building Technologies Office, Building America Program
ABTG



SUPPLEMENTAL DESIGN CONSIDERATIONS

CAN YOU HAVE TOO LITTLE PERMEANCE? - YES!
RECOMMENDATION: AVOID “DOUBLE VAPOR BARRIER” WALLS! BUT...

i. THE ISSUE IS NOT NECESSARILY WITH A DOUBLE VAPOR RETARDER WALL (ALL MATERIALS ON
INTERIOR AND EXTERIOR OF A WALL HAVE SOME LEVEL OF VAPOR RETARDANCE).

ii. IN2021/2024 IBC AND IRC, CLASS | INTERIOR VAPOR RETARDERS (THAT ARE NOT “SMART” OR
“RESPONSIVE”) ARE NOT PERMITTED IN CLIMATE ZONES 1-4, SO THIS RECOMMENDATION APPLIES
MAINLY TO THE CLIMATE ZONES 5-8 AND PARTICULARLY THE “MOIST” AND “MARINE” CLIMATE
REGIMES.

iii. USE OF A CLASS | OR Il “SMART” (RESPONSIVE) VAPOR RETARDER IS NOW CONSERVATIVELY
REQUIRED IN 2021 /2024 IBC AND IRC FOR WALLS WITH EXTERIOR Cl
i. PROMOTES INWARD DRYING WHILE STILL RESTRICTING OUTWARD (WINTER) VAPOR MOVEMENT.

ii. THIS EFFECTIVELY RESOLVES THE DOUBLE VAPOR BARRIER ISSUE WITH USE OF LOW PERM EXTERIOR
Cl.

* FOR ADDITIONAL INFO ON DOUBLE VAPOR BARRIERS, REFER TO: “DOUBLING DOWN: HOW COME
DOUBLE VAPOR BARRIERS WORK? (DR. LSTIBUREK, ASHRAE JOURNAL, JAN. 2016) \

ABTG




SUPPLEMENTAL DESIGN CONSIDERATIONS

DRYING POTENTIAL (“BREATHABILITY”) IS NOT A “CURE ALL” FOR WALLS AND
COMPONENTS THAT ALLOW WATER INTRUSION.

TAKEN TO AN EXTREME, IT CAN LEAD TO:
R A FALSE SENSE OF SECURITY IN “BREATHABILITY”

s INATTENTION TO THE PRIMARY CONCERN WITH PREVENTING WATER LEAKS
WITH PROPER WRB AND FLASHING INSTALLATION TOGETHER WITH PROPER USE
OF INSULATION AND VAPOR RETARDERS TO CONTROL WATER VAPOR.

WALLS WITH HIGH EXTERIOR VAPOR PERMEABILITY (OUTWARD DRYING
POTENTIAL) AND INADEQUATE INTERIOR VR (EVEN THOUGH CODE COMPLIANT)
WILL PASS WATER VAPOR THROUGH COLD HYDROPHILIC EXTERIOR LAYERS (E.G.,
OSB, GYPSUM SHEATHING, ETC.) CAUSING THEM TO:

& HAVE A HIGH WETTING POTENTIAL! (I.E., ADSORB MOISTURE TO HIGH LEVELS IN

THE WINTER, EVEN WITHOUT PRESENCE OF CONDENSATION AND WITH
ADEQUATE DRYING IN WARMER SEASONS TO AVOID VISIBLE MOLD GROWTH).

$ THIS HIGH SEASONAL MOISTURE CYCLING CAN DEGRADE EXTERIOR SHEATHING
STRUCTURAL PROPERTIES, CAUSE EXPANSION /BUCKLING, AND ALSO IMPACT

DURABILITY AND APPEARANCE OF CLADDINGS (PARTICULARLY IF UNVENTILATED).

SOLUTION: USE A CLASS | RESPONSIVE VAPOR RETARDER IN CZ 5-8 FOR THESE
WALLS WITH HIGH EXTERIOR “BREATHABILITY™.

%) INTERIOR VAPOR RETARDER
b (CLASS |, II, OR Ill) AS REQUIRED

—— EXTERIOR VAPOR PERMEANCE
NET PERM =

< CAVITY INSULATION R-VALUE

1le®; GYPSUM & VR

SIDING, WRB, SHEATHING, AB

Moisture Content - Housewrap Houses
Interior Sheathing Surface - Above Grade Cavity

Moisture Content (%)

NN N m MM MM MM MM oMo ow %% oY oT T LT T LT T4 o4 oa oo @
ccccccccccccccccccccccccccccccccc
e A L )
3 d d s ddddaddddddidddddadgddaddddagdgdaadgas
B N e e e e
S S d A AAFTAORETFTS SN FASTHE RN TS gd A N@w TS G

------ House 1 HW = = House 2 HW House 3 HW
ceoee House 4 HW = = -House 5 HW ++++ House 6 HW
—— Housewrap Group Avg

(A) Walls with R20 cavity insulation only consistently
experiencing wet OSB.
Inadequate moisture control in a code-
compliant “breathable” 2x6 wall in CZ
5 with vapor-permeable cavity

insulation only and a Class Il (kraft) \
interior vapor retarder.
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Il. AIR LEAKAGE CONTROL (RULE #2)

- 1‘""‘- Dirywall cauliced, glsed o
& Esio=ted o top plabe
L @ gesieled 1o
] |

Exberiar sheathing co ke,
glued or gaskeied 1o top piate

Drivers = air pressure differential = f(stack effect
+ wind + unbalanced mechanical ventilation) e

- Taped or seslsd Joinks in
s

RULE #2: Minimize Air Leakage! T
| t Eatariar sheathing coulked, gluesd
Leakage of moist air from the indoors or outdoors into or _,.f'-_"'/ ar pasketed to botiom piate

through a building assembly can easily overnde the func- '
tion of vapor retarders. Minimize air leakage by following
energy code requirements for use of continuous air barriers

and sealing of joints and gaps. t's not just an energy code
concem (although it does save a lot of energy).

When RULE #1 is followed and the FPIS ci is installed per
Figure 3 as a code compliant air_barrier, walls are less 2 e o et s b
vulnerable to the consequence of air leakage for two rea- exterkr sheathing

cons: (1) the FPIS ci will help limit air infiltration from the
exterior (especially if it is also used as the WRE system, see Ll ™ o petent to ot e

Exterior sheathiing cn ulkoed,
Qleed or gaskeied o lop pleie

Tape oo sealank, over joink
n exterie sheathing

-

RULE #£3}, and (2) it will also reduce the potential for moist 18
air to condensate on or be adsorbed by moisture-sensitive Nata: Shacied 111 Exteriar sheathing caulled, glued
materials inside the wall because it controls the tempera- aestgnate i sow | / ikl
ture of those materials. Find more information on use of EIMEE I e sl prate mstalled over s gasket
FPIS as an air barrier here. '
M| Figure 3.| FPIS cl Installed as an air barrier \
exterior sheathing.
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CODE-COMPLIANT AIR LEAKAGE CONTROL

2021 IECC-C SECTION C402.5 (TESTING OPTIONAL,
AIR BARRIER ALWAYYS)

2021 IECC-R SECTION R402.4 (TESTING ALWAYS, AIR
BARRIER ALWAYS)
* SEE CODE FOR DETAILS FOR AB INSTALLATION, TEST

METHODS (BLOWER DOOR), AND MAXIMUM LEAKAGE
RATES (CFM/FT?) OR AIR-CHANGES PER HOUR (ACH)

NOTE: WHILE MAINLY AN ENERGY CODE
COMPLIANCE CONCERN, AIR BARRIERS ALSO
PLAY AN IMPORTANT ROLE IN CONTROL OF
WATER VAPOR IN COORDINATION WITH
IBC/IRC VAPOR RETARDER PROVISIONS.

ABTG
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FPIS CI & SPF AS AIR BARRIERS

* AIR BARRIER (AB)

MOST FOAM SHEATHING PRODUCTS MEET AIR BARRIER
MATERIAL REQUIREMENTS (AIR PERMEABILITY TEST)

* CHECK MANUFACTURER DATA /LABEL

IECC C402.5.1.3 LISTS “DEEMED-TO-COMPLY” PRODUCTS,
E.G.:

* FPIS (XPS AND POLYISO OF MIN 2" THICK)
* CCSPF OF MIN. 1.5” THICK AND 1.5 PCF DENSITY
OCSPF OF MIN. 4.5” THICK AND 1.5 PCF DENSITY

KEY TO GOOD AIR BARRIER SYSTEM IS SEALING OF JOINTS,
PENETRATIONS, AND TRANSITIONS.

BEST PRACTICE IS DUAL AIR BARRIER TO ENCAPSULATE AIR-

PERMEABLE INSULATION (IF USED) — CODE ONLY REQUIRES
ON ONE SIDE INSULATION.

SINGLE COMPONENT /CANISTER SPF IS USED AS AN AIR
SEALANT FOR JOINTS & CRACKS (NOT INSULATION)

Motar Shsded
O M NS

dedgnere alr Sow
relmeder sysiem

Figure 3.

[T Dirywall caulked, glued or
gesketed o ion plake

Exteriar sheathing cawlked
glue=d or gaskeied o bop pade

l— Cladding

- Taped ar seal=d painks in
1 enteriar shesathing

f- Exteriar sheathing cawlked, gluesd
- or pasiebed to bofom plate

T-Eytariar she athilng caulko=d
1 glue=d or gaskeied o bop pade

Tape or seslant, oser jolnk
n exderior sheathing

§-—+— Taped or sealsd Joinks in
auteriar shesthing

- Exterior sheathing caulleed, glue=d
| gl or pasketed 1o bofom plake

Eaterior sheathing caulko=d, gluwe=d
ar pasiebed o s plake

Sl plate Instalied over SH gaskes

FPIS cl installed as an alr barrier \
exterior sheathing.
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IV. CONTROL RAINWATER
INTRUSION (RULE #3)

M| Figure 4. |FPIS WRB System Installation using Joint tapes and adhered flashings;
refer to manufacturer Installation Instructions for specific detalls.

RULE #3: Avoid Rain Water Intrusion!

Most importantly, keep rain water out of walls by proper
use of cladding, drainage, water-resistive barrier (WRE),
and flashing as required by the building code and good
practice. Many FPIS ci products can be used as a code-
approved WRE system when installed in accordance with
the manufacturer's installation instructions. Approved FPIS
WRE systems use durable joint treatments (e.g., joint tapes)
and flashing materials (e.g., adhered or fluid-applied flex-
ible flashings) as shown in Figure 4. FPIS WRE systems
are subject to some of the most stringent wall assembly
water-resistance test reguirements. Find more information

on FPAS WRE systems here

-y

-

https://www.continuousinsulation.org/resources/facts-ci
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DRIVER = WIND-DRIVEN RAIN

* RAIN WATER INTRUSION IS OFTEN THE PRIMARY FACTOR
ASSOCIATED WITH OBSERVED FAILURE OR SUCCESS OF
MOISTURE CONTROL

« WIND DRIVEN RAIN (WDR) IS THE PRIMARY HAZARD
(SEE MAPS)

* |F RAIN WATER IS NOT ADEQUATELY CONTROLLED, OTHER
CONTROL MEASURES CAN BE RENDERED INEFFECTIVE (AIR
BARRIERS, VAPOR RETARDERS, DRYING POTENTIAL, ETC.)

M SEVERE = 31.5 in/yr or greater
B MODERATE = 15.8 to 31.5 infyr

OLOwW = <15.8 infyr WIND DRIVEN RAIN (in/yr)

Annual Average Wind Driven Rain Receipt (in/yr)
(map based on UofGA research)

2-yr wind speed
(rain intensity = 0.02 in/min)

Ui

@@:\5

. - £ A /
74“ 80
P\) 70
60
\
Cw : w

c@% mga;w :

\

2-year precipitation les th 0.02 in gyhdd

b

WDR Hazard qu for Unl’red S’ra’res

Source: Cornell University, NOAA Northeast Climate Data Center (DRAFT)

\
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IBC/IRC WRB CODE REQUIREMENTS

IBC 1403.2 / IRC R703.2 WATER-RESISTIVE BARRIER. ...CONTINUOUS...FLASHED... SHALL
COMPLY WITH ONE OF THE FOLLOWING:

1. NO. 15 FELT COMPLYING WITH ASTM D226, TYPE 1.

2. ASTM E2556, TYPE | ORIl

3. FOAM PLASTIC INSULATING SHEATHING WATER-RESISTIVE BARRIER SYSTEMS COMPLYING WITH SECTION
‘ 1402.2 AND INSTALLED IN ACCORDANCE WITH MANUFACTURER'S INSTALLATION INSTRUCTIONS.

NEW 4 ASTM E331 IN ACCORDANCE WITH SECTION 1402.2.

2024 5. OTHER APPROVED MATERIALS INSTALLED IN ACCORDANCE WITH THE MANUFACTURER’S INSTALLATION
INSTRUCTIONS.

FPIS ci can be used as WRB, air barrier, and means to iy ——— —q"

control water vapor (multi-functional):

— Flash all penetrations
1o this level

For guidance on use of FPIS ci as a WRB, refer to:

For listing of code-compliant FPIS WRB systems refer to:

ABTG


https://www.continuousinsulation.org/applications/WRB
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FOUR WRB STRATEGIES WITH FPIS CI
WRBSmategy  lPrs oo

* SIMPLEST AND MOST

EFFICIENT SOLUTION USES
FPIS CI AS WRB SYSTEM
* SIMPLIFIES WINDOW

FLASHING FOR FINNED
FENESTRATION

OTHER STRATEGIES MAY BE
NECESSARY DEPENDING ON
WINDOW LOCATION (INNY
VS. OUTTY WINDOW) AND
WINDOW, CLADDING, AND
TRIM DETAILING

FPIS-ci used as the WRB

Separate WRB layer
applied behind FPIS on
wall substrate

Separate WRB layer
applied over FPIS and
directly behind cladding

Dual WRB: FPIS-ci is
used as the primary
WRB layer with a

separate WRB layer
applied behind FPIS

System resistance to water penetration (highest
of all WRB criteria)

Simple flashing detailing when used with flanged
fenestration units (see STEP 3B).

Cost-effective (eliminates a separate WRB
material layer)

Can be used to effectively control water vapor in
coordination with vapor retarder selection (STEP

3C)

Separate WRB layer is protected by FPIS-ci.
With proper R-value of FPIS-ci, the permeance
of the WRB and sheathing is less of a concern
when coordinated with interior vapor retarder
selection (STEP 3C).

With reservoir claddings like stucco or adhered
veneers the FPIS-ci layer prevents inward vapor
drives through higher perm WRBs.

Easier to flash windows to WRB if window
flanges are placed flush with outside of wall (on
plane with FPIS-ci outer surface).

Not preferred location for WRB behind stucco
and adhered veneers which will prevent
drainage unless an additional drainage layer or
gap is provided between the WRB and stucco.

Perhaps the most “fail-safe” installation.
Otherwise Pros are similar to Strategy #2.

1.

2.

R

Only applies to FPIS-ci products that have been
tested and approved for WRB application (refer
to manufacturer code compliance data - DrJ FSC
report).

Must use manufacturer specified joint sealing
treatments (joint tapes and adhered flashing)
Requires proper conditions for application of joint
sealing treatments.

Additional cost of WRB separate from FPIS-ci
Potential for more complex and less reliable
flashing details at windows if flanges are flush
with FPIS-ci and back of siding as usually
detailed while WRB is recessed from the flange
(STEP 3B).

May need to use more expensive wrap to create
small gap for drainage behind FPIS-ci.

Additional cost of WRB separate from FPIS-ci
Difficulty attaching WRB layer through FPIS-ci
layer.

WRB should be higher perm than FPIS-ci layer in
cold climates or mixed climates.

WRB layer is not protected by FPIS-ci.

Added metal penetrations/thermal bridges
through FPIS-ci layer.

The most costly WRB installation.
Otherwise Cons are similar to Strategy #2.

ABTG



FPIS Cl WRB SYSTEMS, JOINT TAPE, & FLASHING

Also serves as air barrier.

“Outty window install

ABTG



EXAMPLE OF “INNY” WINDOW INSTALL

FOR ANY THICKNESS OF FPIS

FOR BLOCK FRAME AND FINNED
WINDOWS

CAN BE USED FOR NEW OR RETROFIT
(RESIDING WITH ADDED Cl)

REQUIRES USE OF SEPARATE WRB BEHIND
FPIS CI FLASHED TO WINDOW TRIM
EXTENSION (OR WINDOW FIN)

ABTG



IBC FLASHING REQUIREMENTS

2024 IBC FLASHING PROVISIONS (SIMILAR FOR 2024 IRC):

1404.4 FLASHING. FLASHING SHALL BE INSTALLED IN SUCH A MANNER SO AS TO PREVENT MOISTURE FROM
ENTERING THE EXTERIOR WALL OR TO REDIRECT THAT MOISTURE TO THE SURFACE OF THE EXTERIOR WALL
COVERING OR TO A WATER-RESISTIVE BARRIER COMPLYING WITH SECTION 1403.2 AND THAT IS PART OF A
MEANS OF DRAINAGE COMPLYING WITH SECTION 1402.2.

FLASHING SHALL BE INSTALLED AT THE PERIMETERS OF EXTERIOR DOOR AND WINDOW ASSEMBLIES IN
ACCORDANCE WITH SECTION 1404.4.1, PENETRATIONS AND TERMINATIONS OF EXTERIOR WALL ASSEMBLIES,
EXTERIOR WALL INTERSECTIONS WITH ROOFS, ... ETC.

1404.4.1 FENESTRATION FLASHING. FLASHING OF THE FENESTRATION TO THE WALL ASSEMBLY SHALL
COMPLY WITH THE FENESTRATION MANUFACTURER'S INSTRUCTIONS OR, FOR CONDITIONS NOT ADDRESSED
BY THE FENESTRATION MANUFACTURER'S INSTRUCTIONS, SHALL COMPLY WITH ONE OF THE FOLLOWING:

1. THE WATER-RESISTIVE BARRIER MANUFACTURER'S FLASHING INSTRUCTIONS; &
2. THE FLASHING MANUFACTURER'S FLASHING INSTRUCTIONS; New in 2024 = toimatchis i rRls

3. A FLASHING DESIGN OR METHOD OF A REGISTERED DESIGN PROFESSIONAL; OR,

4. OTHER APPROVED METHODS.

ABTG



IBC/IRC FENESTRATION INSTALLATION COMPLIANCE

% Research Report

* INSTALLED PERFORMANCE TESTING ABTG
* FIELD INSTALLATION EXPERIENCE

Installation and Performance of Flanged
Fenestration Units Mounted on Walls
* RECOMMEN DED INSTALLATION with Foam Plastic Insulating Sheathing
I N ST R UCTIONS ABTG Research Report No. 2104-01

Conducted for the Foam Sheathing Committee (FSC)
of the American Chemistry Council

For more information, refer to: oo

Applied Building Technology Group, LLC
appliedbuildingtech.com

Final Report: April 7, 2021

ABTG
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INSTALLED PERFORMANCE TESTING

~150 TESTS ON ~30 WALL ASSEMBLY SPECIMENS BY INDEPENDENT
SOURCES (HIRL & CBI)

INTEGRALLY-FLANGED WINDOW TYPES (SH, DH, C, AND HS; VINYL AND
WOOD FRAMES; SINGLE AND MULLED; OPENINGS UP TO 6-FT WIDE; 30
TO 400 LB WINDOW UNIT WEIGHT)

THREE FPIS TYPES (XPS, EPS, AND PIR), 17 AND 2" THICK, AND 15 AND 25 ==
PSI COMPRESSIVE RESISTANCE

FPIS WRB SYSTEMS INSTALLED AND FLASHED PER MANUFACTURERS'’ ( +=4
SPECIFICATIONS B

FGIA/AAMA TIR-504-2020 FENESTRATION INSTALLATION EVALUATION
METHOD (AIR LEAKAGE, WATER RESISTANCE, THERMAL CYCLING, DESIGN
PRESSURE, REPEAT WATER TEST, STRUCTURAL PRESSURE) \

ABTG



EXAMPLES OF HISTORICALLY ACCEPTED PRACTICE
(< 1.5" FPIS Cl)

——ROUGH FRAMING

2 ——AIR BARRIER SEALANT

_~—BEDDING SEALANT UNDER FLANGE

WINDOW JAMB FRAME
’_______-_—\_—\_% - j‘\_

SEALANT JOINT AND
BACKER ROD

¢ FPIS WRB SYSTEM
& FLASHING
CLADDING

ABTG



EXAMPLES OF HISTORICALLY ACCEPTED PRACTICE

THICK FPIS ClI

« 2X WOOD BUCKS ALSO USED (ESPECIALLY
FOR MASONRY /CONCRETE

CONSTRUCTION)

e NOTE: FOR TYPE I-IV CONSTRUCTION
(IBC), THE WINDOW-WALL INTERFACE
ALSO MUST COMPLY WITH NFPA 285
TESTED ASSEMBLY AND ENGINEERING

ANALYSIS.

* APPLIES REGARDLESS OF FPIS THICKNESS.
* SEE EXAMPLES NEXT TWO SLIDES.

S -]
CLOSED CELL FOAM BACK
ROD AND URETHA)
WiNDOW
PERIMETER (AIR BARR

SEALAMT AT

ER
ME

IER)

2x4 SILL TRIM SUPPORT

SILL TRIM

ACRYLIC LATE SEA_ NT
DRY ALLAD SNVE

2L"r SEFOI-F-*. ED
RATE

ISF

IM ‘:»L ‘5| IF HIMNG
JOINTS ‘-3 E E D AND
TAPE I R LAYER |5
|. WWWWW '\l.ﬁ.uL ‘LANE
wk LD WALL WITH :' GWE

Txd WOOD FURRING STRIP

/M// )

(> 1.5” FPIS Cl)

* PLYWOOD WINDOW BUCK WITH 4"-

FLASTIC SHIM
SLOPED SILL {(BEVELED SIDING)

PRE-MAMUFACTURED PAM
FLASHING WITH BACK DAM

b E L | |RAITE
WATER PENE TF-I.I'LTII.'I SILL JOMNT
* PRE-AS! ILED F oD
[ E S0 I3 ¥, CO !:-IE ES OF
BOX WITH IL:— rF I'_I POR
PE F-'!MF ABL r .w.r OHOF ING

COATIMG, THEN I'\ISTALL METAL
BRACKETS AT OUTSIDE CORMERS
FPRIOR TO INSTALLATION, SEAI
INTERIOR CORMERS WATH URETHAMNE
SEALAMNT DMCE IMSTALLED

SILL TRIM

u s (AR B
CONTIMUOLES FULLY-ADHERED
AR BARRIER MEMBRANE OVER

FIBER CEMENT SIDING PLYWOOD SHEATHING, EXTEMD
57 INTO ROUGH OPENING
WINDOW SILL DETAIL
1 SCALE: ¥=14r

Source:
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https://www.nist.gov/system/files/nzertf-architectural-plans3-june2011.pdf

RECOMMENDED INSTALLATION INSTRUCTIONS

FOR FPIS OF MINIMUM 15 PSI COMPRESSION RESISTANCE AND MAXIMUM 1.5" THICKNESS:
* USE FENESTRATION MANUFACTURER SHIM AND FASTENER SCHEDULE
* ADJUST FASTENER LENGTH TO MAINTAIN EMBEDMENT IN FRAMING
* USE WRB OR WINDOW MANUFACTURER FLASHING INSTRUCTIONS

FOR FPIS > 1.5" THICK:
* USE WINDOW BUCK OR SIMILAR SUPPORT METHOD
* SOME MANUFACTURERS OFFER SPECIALTY SUPPORT BRACKETS
* OTHERWISE, SAME AS ABOVE FOR REMAINING INSTALLATION DETAILS

FOR ANY TYPE AND THICKNESS OF FPIS: OPTION TO USE AN “INNY” WINDOW INSTALL

IF WINDOW MANUFACTURER INSTRUCTIONS ADDRESS THE SPECIFIC APPLICATION WITH FPIS, USE
THOSE INSTRUCTIONS.

NOTE: IF NFPA 285 APPLIES (TYPE |-V CONSTRUCTION), THE WINDOW-WALL INTERFACE MUST
COMPLY WITH THE FPIS MANUFACTURER’S TESTED ASSEMBLY AND ENGINEERING ANALYSIS,
REGARDLESS OF FPIS THICKNESS.

* REFER TO THE MANUFACTURER DATA AND STANDARD DETAILS

For additional information, refer to:

Q U I C K WINDOW INSTALLATION INSTRUCTIONS FOR
G u I 6E WALLS WITH CONTINUOUS INSULATION:

Foam Plastic Applications
for Better Bullding

IMPORTANT! READ ALL INSTRUCTIONS BEFORE BEGINNING INSTALLATION

Integral Nail-Flange Windows on Walls with Maximum

1%2"-Thick Foam Plastic Insulating Sheathing (FPIS)'

STEP :: KNOW YOUR RESPONSIBILITIES

STEP 2: BEFORE YOU INSTALL THE WINDOW

1 SPECIAL
CONDITIONS & ADDITIONAL RESOURCES

NOTE

STEP 3: INSTALLING THE WINDOW

DO NOT

ABTG



https://www.continuousinsulation.org/applications/window-installation

EXAMPLE DETAILS FROM AWCI /SFIA

VARIOUS CAD DETAILS FOR
Cl ON STEEL FRAME WALL
ASSEMBLIES

DETAILS USED FOR
FENESTRATION FLASHING &
SUPPORT MUST ALSO
COMPLY WITH NFPA 285
TESTED ASSEMBLY OR
ENGINEERING ANALYSIS
FOR TYPE | — IV BUILDING
APPLICATIONS (DOES NOT
APPLY TO TYPE V
CONSTRUCTION)

AWCITECHNOLOGY CENTER

WINDOW FRAME —

SEALANT —— ]
SILL PAN ““-«:“‘QC

FLEXIBLE FLASHING — - i 3
SEALANT — Iz : :
. :

i I-
CONTINUCUS INSULATION 4\*2 ; 5

AIR/WATER BARRIER 4___:7,:
— t

LINE OF FINISH
GYPSUM SHEATHING —__

TRACK -— —
CAVITY INSULATION —————_
STEEL STUD — —_

CAD DETAIL LIBRARY s
r alls It " ati i !
CLICK PELOW TO VIEW EACH CAP PETAL LIBRARY

b

NG| TECHIOLOGY

WINDOW FLASHING

SILL PAN
LINE OF FINISH

GYPSUM SHEATHING

CAVITY INSULATION
GYPSUM SHEATHING
TRACK

BOXED HEADER
AIRWATER BARRIER

CONTINUQUS INSULATION

x STEEL STUD
g k GYPSUM PANEL

LINE OF FINISH

FLEXIBLE FLASHING

FLASHING
SEALANT
WINDOW FRAME

GENERAL NOTES:

7 W

1116/2013

ANY FINISH WINDOW SILL

NOT TO SCALE

AIRWATER BARRIER
FLEXIBLE FLASHING

GYPSUM SHEATHING
LINE OF FINISH

STEEL STUD

FLASHING
FLEXIBLE FLASHING

ANY FINISH WINDOW HEAD NOT TO SCALE

‘m@ﬂ ’ 11116/2013

| SFIA%
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http://www.awcitechnologycenter.org/content/cad-detail-library

D. ADDITIONAL RESOURCES & APPLICATIONS
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FS200.1 STANDARD FOR FPIS CI APPLICATIONS

SCOPE |
+  ABOVE-GRADE FRAME WALLS \ Mo ezt ST
« LABELING & QUALITY ASSURANCE
+ WIND RESISTANCE ABTG -
« WRB (WATER RESISTANCE)
+ VAPOR CONTROL
+  WINDOW INSTALLATION
+ CLADDING INSTALLATION ANSVABTG FS200.1 - 2022
ADIBRESTES i S ki e
«  PERFORMANCE CRITERIA (DESIGN) Above-grade Walls
«  EVALUATION/TESTING CRITERIA BY APPLICATION
«  PRESCRIPTIVE CRITERIA (“COOK-BOOK” DESIGN AND INSTALLATION)
EXCLUSIONS V @
* REFER TO LOCALLY APPLICABLE CODE FOR FIRE SAFETY REQUIREMENTS

(E.G., IBC CHAPTER 14 AND 26; IRC SECTION R316)

USE FPIS MANUFACTURER DATA TO DEMONSTRATE COMPLIANCE (ASTM E84, ASTM E119,
NFPA 285, ETC. — AS APPLICABLE)

ABTG


https://www.appliedbuildingtech.com/standards

@ Water-Resistive Barrier (WREB})

Specify and Install 3 WRB in accordance with IRC Section R703.2. WRE material and location options
Include:

(D Surface of FPIS WRE System wi taped joints - FPIS surface used as WRB

& Separate WRE behind ol - Any ci Insulation type not used as WRE

@ Membrane {wrap). spray-applied, or WRE wall sheathing (no o)

QUIC.K Moisture Control for Frame Walls

Code Compliant Wall Detailing

GUIDE

Foam Plastic Applications
for Better Building

Int

@ structural Sheathing
Specify and install structural sheathing per IRC Chapter & where
used for wall bracing. Examples include OSB, plywood, gypsum
sheathing. fiberboard, diagonal wood boards, etc. (Wood let-in and
metal brace options not shown,)

. Drainage Space (location based on WRE option used) ‘ ‘ ‘ H E A I S H E E I ’ ’
Where required, located between cladding and WRE |see above). See requirements for resenvolr

cladding types (brick, stucco, adhered veneer, eic.) )

A8 = air ba
WRE = watérse

Where not required, use as recommended best practice.
FPIS = foam plas
EIFS = exteric -
CCSPF = closed-cell spray foam . Lap Sidings (vinyl, wood, aluminum, fiber-cement, etc.)
Specify and install lap sidings per IRC Section RF03. In Climate Zones
4-8 where using a Class Il interior VR, two options to control water
vapor are provided in Table RTO27(3)

. Continuous Insulation (ci)®
Where used, ¢f R-value must meet IRC Table R7027(2) and Table RP027(3) or (4) as applicable based
on Climate Zone and the interior VR Class specified. The reguired minimum o R-values ensure ade-

quate temperature control to prevent condensation and molsiure accumulation within the wall. Increas-
Ing ci R-values above code-minimums will further improve thermal performance and malsture control.

Where non-vapor permeable (< 5 perm) c i used (e.g., FPES), it will mitigate inward vapor drive from

[1) without exterior ¢l — siding must be back-vented (e.g., furred) or

Flashing (IRC Section R703.4) wented siding (e.g., vimyl). reservolr claddings (e.q., stucco, adhered weneer, brick, etc). For similar reasons, it s recommended

Flashing at siding transitions, fenes- [} With exterior ol — siding not required to be back-vented or vent- i to use a moderate to low perm WRE |e.g., < 20 pamm) behind a vapor permeable ¢l material,

fration, and other wall penefrations ed siding. O D E At
aor detalls not shown; flash to the . )

designated WRB layter (ocation Back venting or vented siding Is otherwise not required but is a recom- . . Cavity Insulation®

mended best praciice, especially in in moist or marine climate regions.

Im wall may wary) and kick-out to If ceSPF Is used at thickness to achieve 1.5 perms or less, the R-value can be combined with ¢

exterior or cladding where required R-value to meet cl requirements of Tables R702 7(3) or (4) to decrease the exterior of thickness!
at weeps, etc. . Stucco, Adhered Masonry Veneer, Cement Panel Siding, etc. a2 *NOTE: Comibin R-value required, but ccSPF must still be treated as cavity Insulation for energy code compliance. &
» tion of ¢ and
Cladding Connections Specify and install WRE per IRC Section R70372.3. In Moist/Marine b R-value mus . tor Vi R der (VR
{IRC Section R703.3): climate reglons, a minimum 3/16" drainage space Is required. See . energy codk . nterior Vapor Retarder ( g
Ear connections through FPIS refer drainage space |ocation aptions based on WRE location specified € used or required. Use of a Class | interlar VR (that s not “smart”) in frame walls with a Class | exterior VR s nat I I l ' R E
also to IRC Section RP0315. Aftemative drainage methods include drainage matt, drain wiap, o They cannat e permitted without an approved design. Double vapor “bariers” should be avoided.
. summed to meet .
channeled back of FPIS with separate WRE on its interlor side. All alter- L energy code y An interor vapor retarder (s not required in Climate Zones 1, 2, and 3. Responsive [*smart”) Class |
natives must have minimum 90% drainage efficlency per ASTM EZ273 -. _ B or | VRs are allowed on interlor side of any frame wall in all Climate Zones.
o L y
or E2925. -t | If el used or required: Specify VR per Table R702.7(2) in coordination with ¢ and cavity insulation
- - R-values per Tables RTOZ7(3) or (4] as applicable. Class M VR must be “smart” VR if cl is FPIS (eg.
Use codes below to access additional . Anchored Masonry Veneer (stone & brick) L ¥ non-vapor permeabile), othenwise use Class Il VR
.
'::;J:Tndﬁlg::l:nh::ﬁm 1* ventiiation and draining space required for all an- ’ i ¢l not used: Specify VR per Table R702 712} with best practice recommendation to specify Class
compliance and best practice chored stone or brick veneer in all climate zones [see = I*smart® VR in Climate Zones 5-8 and Install a5 an alr barrier. Use of a Class Il VR without o ks not
information ilssirated in this guide. Section RT03.8).0 - recommended even though permitted.

Alzo qualifies as vented cladding for use of Class 0l VR
on walls without exterlor ol per Table RI02.73).

i

TS ]
Air Barrier (AB) °
Wiall Calculstors A continwous AR is used In all climate zones to achieve
required whole buildiing alr-change-per-hour (ACH)
E E limits per energy code and fo protect wall from malst

alr intrusion. The designated AB material layer must
have joints, seams, gaps, intersections, and penetra-
tions sealed. AB material can be the WRE, the cl, the
structural sheathing, the ccSPF cavity insulation, the
VR, or gypsum wallboard. Any material or combination NOTE: Drainable EIFS cladding
thereof must meet energy code requirements for AB o
materlal propertles (i.e., essentlally alr impermeable).
Recommended best practice |s to provide A8 on both
sides of alr-permeable Insulation materials (Le. on
exterior and Interior skdes of wall cavity) for improved T
thermal performance and moisture control.

DISCLAIMER Whike reasonabie effort has been made to erswre the accuracy of the information presented, the aciual design,
I sultabiliby and use of this information for any particular application i the responsibiliy of e wser Whene used in the design of
e buiidings. the design, sutabiliry and use of this information for any parscular building is Se respansibity of the Cwner of the
N Owmner's authonzed agent. The infoemation cantained herein & prosided “as 5°

.. Dwned and operated by the Applied Bullding Tachnology Growp with support Ef
.-‘ from e Foam Shaathing Comminea [F5C) of the Amarican Chamistry Councl,
® intended o assist E,
) the fam plastic insuiating sheathing indusiry, using sound stence i devalop
: —d

TRSEANC SUPROING th reatila, GCKe, And SXoneemic design and instalation E
of foam shaaing.

AMNMMNNNNNNNNNNN.

H er EIFS is not permitted in IRC).

| G| i
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https://www.continuousinsulation.org/resources/quick-guides

QUICK GUIDE FOR
FPIS FOUNDATION
APPLICATIONS

QUIGK Foundation Insulation Fundamentals:

Basements, Crawlspaces & Slabs with

GU IDE Foam Plastic Insulating Sheathing (FPIS)

Foam Plastic Applications
for Better Bullding

IMPORTANT! READ ALL INSTRUCTIONS EEFORE BEGINNING INSTALLATION

r, daing it right reguires paying attention to a
saving energy and increasing comfort, foundation insulz
depth, saving thousands of dollars in foundation construction. This
ar insulating foundations w

Insulating found n be comp
imize the value of the foundation and its ins
mitigate maisture problen
guide is intended to get you

rted by introducing some be

[FPIS) property in insul ovided for further informatio pport implementatio:
Minimum insulation amaurnits w based on your locally adopte =rgy code and may be exceeded for improwved perfarmance
FPIS of 3&" to 2" in thickness is mos on with R-values ranging from to R12, depending on the type of FRIS

n cald climates, FPIS R-values of R-15 orm

formance home or commerc
) is not uncommen.

high ilding foundatic

org
BASEMENT WALLS
Basement walls may be insul
tion is to insulate on the inte
the slab surface.

common method for new and retrofit construc-
ment wall insulation be terminated at

ed on the exterior, interior, or both. H
or side howm in Figure 1. For basem

the

| e Turring
strigs

Option B provides

Silcank 4————Tarmise shisid
(a3 required) an imerior finish witt
Option B fuming applied over
Oicsed csll SPF insulation FFIS adhared io wall the FPIS, which o
ar ciher apanowed insula with ediges tnpedisealod secures the FPIS flush
__,.-—-—"'_'_'____'_._-‘ Hon and ai s aaling 1z pravent air mevemant -] foundation wal
|
1
I
i
|
|
|
Sacemant i Option A Option A & applicable 1o unfinished basements and reg
AN S ] ——— FPIS soproved for e of FPIS material approved for interior exposwore (refe
| Imiariar *asposad” manufactures dats) The feam may be secured in place with
| apgilication with marufactures recommended sdhesives, pawer-driven cap
| edges tapodisaalad ta

Provant sir movamont naiks, or other sutable method

Optlon €
=FPI5 adhaerad
o wall wish edoes
tapedisaaked

O presven air
mevemant

Option € uses a 2x
framed wall 1o the
ar side of the
which may also

= Zud framed wall with
unfaced fbeeglass
batt insuiaticn

FP
include additanal
cavity insul ation

Foundation
drainage

FPAIS suli-slal ins:

Concrte \| pici: |

tocting— 1
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https://www.continuousinsulation.org/resources/quick-guides

IBC/IRC — UNVENTED CRAWLSPACES

Cut a passive return

Cut and place rigid into the floor.

insulation into the

cavity at the band

joist, seal with

spray foam Overlap the 6-
. —mil poly at

ALLOWS DUCTWORK IN CONDITIONED
SPACE; WARM FLOOR; NO MOIST AIR
FOUNDATION VENTS; STORAGE SPACE

PLACE INSULATION ONLY AT
CRAWLSPACE PERIMETER, NOT BETWEEN

Apply spray foam

at the sill plate to

foundation wall
tra d

Lap the 6-mil poly up
the crawispace wall
up 1o 4" of the

Seal 6-mil poly J
to floor drain

op of the wall. Add a supply duct and
EVERY JOIST oot v
Soal S-mil poly to SPASeR fo Qelver

conditionad air to the
sump pit Instal ngid
nsulation along

crawispace
foundation wall Apply 6-mil poly to floor
leaving room fera of the crawispace. Use

3" termite reveal construction tapo at the
if required seams.

REQUIRES CONDITIONED AIR SUPPLY
REFER TO IRC SECTION R408.3

ABTG



APPLICATIONS:
INSULATION ENTIRELY ABOVE ROOF DECK

* FPIS C| COMMONLY USED FOR
LOW-SLOPE ROOFS AS “ABOVE
DECK” CONTINUOUS INSULATION

« UNDER ROOF MEMBRANE (MOST
COMMON)

* OVER ROOF MEMBRANE
(PROTECTED MEMBRANE ROOF
SYSTEM) — NEW PROVISIONS IN
2024 IBC

* ALSO, USED FOR STEEP SLOPE
ROOFS

ABTG



* CAN ALSO USE SPF FOR FLOOR CAVITIES AND

RAISED FLOORS / ELEVATED BUILDINGS

Airspace = Wood-based —

subfloor \
« FLOOR OVER UNCONDITIONED SPACE (E.G., VENTED \ \

CRAWLSPACE OR RAISED COASTAL FOUNDATION, ETC.) \/ ;
» FPIS PROVIDE CONTINUOUS INSULATION AND AIR- ‘!‘!‘!‘!"Y‘Y‘Y‘Y‘!‘!‘Y&
BARRIER —

f] /
*  MUST BE APPROVED FOR INTERIOR EXPOSURE IF NO Gypsum board —/ ’/ Rigid insulation —/
THERMAL BARRIER (E.G., GYPSUM PANELS)

* ALSO USEFUL FOR FLOOR OVERHANGS, PARTICULAR IF
ADJOINING WALLS HAVE FPIS CI

AAAAAAAAAAAA

/
Cavity insulation—

PERIMETER (BAND/RIM JOIST INSULATION AND AIR
SEALING)
* SPF HAS R-VALUES AS MUCH AS R-7 AND CAN ACHIEVE

HIGH R-VALUES IN SHALL FLOOR CAVITIES (ESPECIALLY
USEFUL FOR RETRO-FIT)

Photo by Shaunna Mozingo
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Foam Plastic Applications
for Better Building

‘ ™
C
C

Continuous Insulation

RESOURCE GUIDE

FACTS Sheets & Quick Guides
for Code-Compliant
Applications of Foam Plastic
Insulating Sheathing (FPIS)

Cl RESOURCE GUIDE




THANK YOU!

QUESTIONS?

1y Crandell

ER,

resconsulting.biz
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