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What are Structural Insulating Panels?

SIPs use three main components:
e Oriented Strand Board
 Expanded Polystyrene

o Structural Adhesive

e The resultis a strong, energy
efficient building component that
can be used for walls, floors, and
roofs of single family homes, timber
frame homes, log homes, multiunit
complexes, and light commercial
buildings.
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Oriented Strand Board (OSB)

 Harvested forests
- fast growth, renewable

 Engineered — consistent
characteristics

e Larger dimensions

Better building ideas from FFBL»E



« Expanded Polystyrene (EPS)

« The rigid closed cellular structure of EPS insulation:
— Does not contain any ozone depleting chemicals

— 90 to 98% air
— Recyclable

— 24% less energy to produce
fiberglass insulation
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2012 BC Building Code

Jim Whalen, P. Eng. P —
Technical Services Engineer A

Plasti-Fab Ltd.

- Responsible for developing and
maintaining all technical

information for Insulspan SIP 501, Pdicolie:
System.
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2012 BC Building Code

h‘ Office FH ousing and
""" + Constructio §r:lgd rds

e Areas of discussion

— How structural insulated panel
(SIP) manufacturers
demonstrate compliance

— Structural design requirements
British Columbia

— Section 9.36 energy efficiency 2012 | BuILDING CODE
requirements

Questions
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SIP Building Components

» Scope of Insulspan
SIP System
components:

- Walls

- Roofs

‘;'I’H% Better building ideas from FFBDE



SIP Compliance with 2012 BCBC

-.. Office of Housing and

 Code Compliance Options: \L_/di_____\
e B

— Acceptable Solution

« Solution that can be shown to meet all
provisions of Division B — e.g., complies
with applicable provisions of a standard
referenced in Code.

— Alternative Solution

 Solution differs from acceptable British Columbia
solutions in Division B but is offered as 2012  BuiLDING coDE
an Alternate Solution that addresses
the same issues as the applicable
Acceptable Solution and can
demonstrate equivalent performance.

VOLUME
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Alternative Solutions Process

2012 BCBC, Article 2.3.1.1. Application

1) States that, on written request by the owner of a
building or an authorized agent of that owner, the
AHJ shall accept a measure as an alternate solution
to an acceptable solution for the building if satisfied

a) Alternate Solution will achieve at least the level
of performance required by Division B in the
areas defined by the objectives and functional
statements attributed to the applicable
acceptable solutions, and

b) the Acceptable Solution does not expressly
require conformance to a provincial enactment
other than the British Columbia Building Code.

British Columbia

2012 | BuILDING CODE
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Alternative Solutions Process

2012 BCBC, Article 2.3.1.2. Documentation ERE

1) The AHJ may require a person requesting the = .
use of an Alternative Solution to provide e
documentation to demonstrate that it will . -
achieve at least the level of performance
required by applicable acceptable solutions in . =

ABCISUD 0 he S0 & e Gty o Gagay.

Division B.

At the Jusry 20, 2015 mesting of the (odes nd ardards Technical Pterpretation Gemitse of

2) The documentation must include a Code R
analysis outlining the analytical methods and
rationales used to determine that the proposed
alternative solution will achieve at least the level
of performance required.

British Columbia

2012 | BuILDING CODE

Better building ideas from FFBL»E



Alternative Solutions Process

2.3.1.2. Documentation = = g

3) The Code analysis must identify the applicable —— T
objectives, functional statements and acceptable = =
solutions, and any assumptions, limiting or ; -
restricting factors, testing procedures,
engineering studies or performance parameters
that will support a Code compliance assessment.

4) The Code analysis must also include information
about the qualifications, experience and
background of the person or persons taking
responsibility for the design.

5) The information provided must be in sufficient
detail to convey the design intent and to support .. thd
the validity, accuracy, relevance and precision of 2032 Cgmca
the Code analysis.
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CCMC Evaluation Report 13016-R

« CCMC Evaluation Report 13016-R for the Insulspan | = =~ =
SIP System is an example of documentation that : oo
confirms compliance with code for SIPs used as FEE o
exterior insulated loadbearing wall and roof panels as
follows

— Purpose of Evaluation: Establish equivalent
performance within Code intent.

— Opinion: How the product provides equivalent
performance.

— Description: Detailed description of product evaluated.

— Usage and Limitations: Intended applications and
limitations of evaluation.

— Technical Evidence: Applicable performance ——

. . . . BUILDING CODE
requirements together with design assumptions for

building systems.
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CCMC Evaluation Report 13016-R

CCMC Evaluation Report 13016-R for the Insulspan
SIP System confirms equivalent performance as an
alternative solution for wood-based structural
materials:
— Used for Part 9 buildings where the elements —i.e., stud
size, joist size, span and spacing, beam size, etc. — are
pre-engineered as an Acceptable Solutions.

— Use in other non-Part 9 buildings — e.g., commercial,
industrial, institution buildings — where the structural
elements require engineering design on a case-by-case
basis using 2012 BCBC, Part 4, Structural Design.

Design basis for both types of building
applications in Part 4 is CSA O86 for structural

member design.

nnnnnnnnn

British Columbia
2012 | BuILDING CODE
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CCMC Evaluation Report 13016-R

CCMC Evaluation Report 13016-R w
 Evaluated against Code s aa
requirements detailed in CCMC o

k-d-muhc—h-&wmm-nkﬁmnmmm‘wwwmum
used as extenor nsslated |oadbeaning wall and roof pancls in scsordance with the comstions ssd

System” whes
Honisations taied in Sostion 3 of (is Report,compiics with the Netions] BusMing Code 2005

Technical Evaluation Guide. oA ————

4 Vapour Barmers
-Cl:nllll lb.blz an ahemative sobotion that echieves ot least the minsmum level of
wmmn-u.—.wwuwwww—mm

Structural Insulated Panel System: %m.,::;m

Insulspan ® SIP System e

mpm|marmmmumm-mmdqmpﬂm(ws)mmmm
arienied srandboard (OSB) panels. For wall panels in loadbearing applications, lumber stus are instalied as stractural
[For roof panels, either lumber or I-jowts are instalied as struceaml ribs at

NOTE: A copy of CCMC 13016-R  EE=r——=======ee
IS provided with this presentation.
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CCMC Evaluation Report 13016-R

Description:

* Insulspan SIP consists of:

— Certified EPS insulation core
meeting CAN/ULC-S701, type
1 (or 2).

— SIP-Grade certified Oriented
Strand Board (OSB) facers
structurally laminated to each
side of EPS.

— SIP manufacture under a
factory controlled quality
control system with third party
certification.

Better building ideas from FFBL»E



CCMC Evaluation Report 13016-R

Building Structural Requirements

e Section Section 4.3. Design
Requirements for Structural
Materials

« * Subsection 9.23.10. Wall Studs

P riresve « Subsection 9.23.14. Roof and
Celiling Framing

Better building ideas from FFBLw‘



CCMC Evaluation Report 13016-R

e Structural design:

— Carried out using reliability-based proprietary .
specified load design values with the structural B e e S e

COMO) that - Facel (SIT)

"
System” when ured as exterce
s

member designed in accordance with Part 4 e s
Limit States Design (LSD) design standards R

— the structural member design may be
conducted to factored resistance loads ‘
specified in Part 4, or for small buildings, loads Seeesn Pl
specified in Part 9.

« SIP design values provide equivalent
performance to LSD requirements for o N
Part 9 specme_d gravity Iogds and building 2015 | Hcne.
envelope requirements using Part 4
design requirements.
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CCMC Evaluation Report 13016-R

« Wall and roof LSD design values

— Insulspan SIP load tables prepared using a
proprietary reliability-based computer model to
produce design values meeting the reliability
targets of CAN/CSA-086-09, "Engineering Design

in Wood."
— Benchmark testing was conducted to confirm
i R compliance with Part 4 structural design
S (), s requirements.
mme——  « Manufacture under a third party certification
el program subject to audit on a quarterly
T — basis.
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CCMC Evaluation Report 13016-R

SIP Load Design Tables

« SIP design tables for use Canada and USA are =

different based upon: : =

P g a——

— Tables for USA are intended for use with Allowable
Stress Design (ASD) and provide allowable loads ==
typically developed based ICC-ES acceptance criteria.

— Tables for Canada must be developed based upon
Limit States Design (LSD), the only option permitted
by Canadian codes, and provide specified loads that
can be compared to LSD factored loads for Ultimate

(Strength) Limit State and Serviceability Limit State.

British Columbia
2012  BuILDING CODE
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CCMC Evaluation Report 13016-R

e SIP System Design Manual

I _
INSULSPAN — Load span tables for typical roof and
,. wall applications.

* Insulspan Technical Bulletin nos. 118,
119, 120, 121 and 122.

STRUCTURAL INSULATED PANEL SYSTEM

Design Manual — Design assumptions provided for
engineering analysis.

— Design review for individual
applications reviewed by P. Eng.

NOTE: Insulsg i ly updales its malerials. For the mosl current versions, check
Ihe Specifying SIPS and Technical Product Information al www.insulspan.com.

Better building ideas from FFBL»E



CCMC Evaluation Report 13016-R

INSULSPAN o S|P System Installation:

STRUCTURAL INSULATED PANEL SYSTEM

Installation Guide - |nSta||atI0n gl.“de

INSULSPAN. — On-site training
— Detailed panel layouts

Construction Assembly Details

NOTE: Insulspan continuously updates its materials. For the most current ve
the Specifying SIPS and Technical Product Infermation at www.insulspan co

Copyright 2005 Insufspan. Insuispan is 3 regstersd
traciemark of Insubspan, Inc.

S o uSd INSULSPAN

NOTE: Insulspan continuously updates its malerials. For the
the Specifying SIPS and Technical Product Information at www.insu

STRUCTURAL INSULATING PANEL SYSTEM
Better building ideas from PFB')"
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CCMC Evaluation Report 13016-R

SIP Installation Guide

* Provides step by step
Installation Guide Instructions from initial
review of on-site conditions
to sealing of joints.

e ———
INSULSPAN.
——

STRUCTURAL INSULATED PANEL SYSTEM

» Detall drawings for typical
SIP installation
requirements provided.

INSULSPAN

STRUCTURAL INSULATING PANEL SYSTEM
Better building ideas from PFB')"
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CCMC Evaluation Report 13016-R

Building Envelope Requirements

e Subsection 9.25.2. Thermal
Insulation

e Subsection 9.25.3. Air Barrier
Systems

5012 pLBEt e Sub&_‘,ection 9.25.4. Vapour
Barriers

Better building ideas from FFBLw‘



CCMC Evaluation Report 13016-R

« Code identifies properties to resist heat
transfer or dissipate heat in Articles 5.3.1.1.
and 9.25.2.1.

— All walls and ceilings separating heated space
from unheated space, the exterior air or the
exterior soil shall be provided with sufficient
thermal insulation to prevent moisture
condensation on their room side during the winter
and to ensure comfortable conditions for the |
occupants. 52

« CCMC 13016-R confirms that the Insulspan
SIP System with an EPS insulation core
meets requirement.

British Columbia
2012  BuILDING CODE
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CCMC Evaluation Report 13016-R

e Code identifies air barrier system properties
requirements in Articles 5.4.1.2. and 9.25.3.2.

— Materials providing air barrier function must have an air
leakage characteristic not greater than 0.02 L/(sem?)
measured at an air pressure difference of 75 Pa.

— Systems must possess the characteristics necessary
to provide an effective barrier to air exfiltration under
differential air pressure due to stack effect, mechanical
systems or wind.

« CCMC 13016-R states Insulspan SIP System
with two layers of OSB and an EPS foam core

meet requirement when panels have joints

sealed to maintain airtightness and continuity.

British Columbia
2012  BuILDING CODE
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CCMC Evaluation Report 13016-R

« Code identifies vapour barrier system

requirements in Articles 5.5.1.2. and 9.25.4.2. ST
aaaaa 7 -
— Materials providing vapour barrier function must { —
minimize moisture transfer by diffusion to surfaces —
within an assembly that cause condensation at the @w m’
O A B S

design temperature and humidity conditions

— Vapour barrier materials must have a permeance not
greater than 60 ng/(Pass*m?) measured in accordance
with ASTM E 96.

« CCMC 13016-R states Insulspan SIP System et
with interior painted drywall on the warm side of
the wall assembly can provide required vapour
diffusion control with a 10-mm air space beneath

cladding installed on the cold side.

British Columbia
2012  BuILDING CODE

Better building ideas from FFBLw‘



BC Energy Efficiency Requirements

e 2012 BCBC, Section 9.36.

Energy Efficiency

— Subsection 9.36.2.6. Thermal
Characteristics of Above-ground
Opaque Building Assemblies

— Tables 9.36.2.6.A. and 9.36.2.6.B.
SO0 e provide effective thermal resistance
for above-ground opaque
assemblies in buildings

Better building ideas from FFBLw‘



BC Energy Efficiency Requirements

« Homeowner Protection
Office (HPO) publishes
llustrated guides that
highlight 2012 BCBC
Section 9.36 reguirements.

 Plasti-Fab Product
Information Bulletin 217
demonstrates how
Insulspan SIP System
complies with 2012 BCBC,
Subsection 9.36.2.6.

of PIB 217 is appended to this presentation.

Figure 1:

British Columbia
Approximate
Climate Zones

Il & =7000HDD

[l 78 6000 to 6999 HDD
B A 5000 to 5999 HDD
Il 6 400004999 HOD

[ 5 2000 t0 3999 HOD
4 <3000 HDD
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BC Energy Efficiency Requirements

 City of Vancouver By-Law no. o
10908 regulates the s

construction of buildings and MMm::v::;g;f:::m

adopts BCBC with revisions. o o o e

under Mini sbcnnlﬂrdcrﬂu M1SEJZD12 ﬂucﬂnnshfnll-rb Building Code Regulation, BC
Hggm.meZ and ini n-urpmbsm Building Code in
By—l.nmmﬂheemn:md ]eqr.wme hanges set out in this By-law.

* Vancouver Building Code Table e s st

Table of sontents

10.2.1.1.A. provides minimum L e v e e e

Changes to Bullding Code

RSI for frame walls and ceilings

{a) strikes out “Code” only where it appears in the Building Code in reference to the
Building Code, and substitutes “By-Law™;

for one and two family dwellings. O e s e

fe) strikes out Brmhcau.. bia Fire Code” wherever it appear: in the Building Code,
and substitutes “Fire By-law™;

 Plasti-Fab Product Information o R AR e e e

{=) strikes out “canstruction™ wherever it appears and substitutes construction™;

{f) strikes gut “%7 wherever it appears and subctitutes “per cent™;

Bulletin 222 demonstrates how O A e 9

“firefighter™, ~firefighters” and “firefighter’s” as the aase may be:

Insulspan SIP System complies. i o e e e
NOTE: A copy of PIB 222 is appended to this presentation.

Better building ideas from FFBL»E



CCMC Evaluation Report 13016-R

INSULSPAN' INSULSPAN

PRSI ISLLATHES AL 7SI ETHUCTAAL ELLATING PRREL EYBTEM

Other code compliance iISSUES ruwmmmame  Eif moviimomnsion = ot

a8, 200
Thermal Parimance of nsulspan SIF Systam insulspan SIP System - 2012 BCBC Energy Efficlency Requirements
Pagotof

The I span® SIP Systern is an energy eficent buiding syslem omsisting of an expanded o it e oy
strand boa

- - polystyrene (EPS) insulation core with criented skand board (0SB skuchirally laminated lo the. | ] mmmnuu
. o (058) strucsraly
ntemior and exterice faons The talie below prvides Remal resstnos (Rvaue) and Rerms
e Article 9.19.1.1. Required o QEULSRAT s
I
" . . . P Udoctor @ LA POl BYBIEW
osB

WE e orbnsid Batter building iduas fram PR co (RSL f+"CAN) of e nailatan componart far
braldings of rasidrt

BT w ; wson 207
il . g
iFeh#F__ar'e’C etin e [TTE
- - st | tie [ ame | w2 | wso | 2 | ooer | awe | a2 | 1ar Lulbu
fiit] i wf hermal resistance of a tuiding assembly when S
— me |1 dos. 3 comrson of affectivo Farmal
. ez | tes | saw | te | zs | ass | aoe | azs2 | 34 | tes do of Ganada 2010, Arsc 99624, &r a6 1
e | 11 contaie a I — tuds at 406 men (167} o conter and canty nsuation
we |1 mon. Secion RADA.1 ofthe IRC defnes an endosed
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. izt | 3t (e | am | aar | a6 | eom | ez | as | 1ae 1 of the ineukation and e underside of S shaahing ey o
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mhummﬂmeﬂm mihg..ml st il
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. —
raerials and af Sims. In-ll.pn\ SPullmdmhmnqninlmdnﬁgmmu e space it frmed when e inteior osiing finish & Eypsum Board 008 [ 008

i convenfana wood Tame construclion resuiting in energy efident bulding consiucion 1 etedor racf sheathing & spplied © the tp side of do A Fim Wiz [ 012 | a1z | 012

it higher averal n—mu hmkp-\ Product Irfarmaton Bullein Nos. 203 and 214 gravide ‘encisad spae o oeate an nsdaked catedal

iyrical SIP wall arel slian codes ensums fiat § warm air fam S ineror
s condansafion on e coid fop side of rafens or

- n addifan, ar leakage is ane of the biggest saurces of energy loss in mast buidings. Ar mnrunity Tdey aut.

leakage rate and overall Rvalue are measures wsed Lo determne he enargy of ; .
r I l I n B o o o e e e st oy e | 1 s 1 2 clemed vy bninting compirere o
L] tuildings consirucied using the Ins.ispan SIP Syslem. e aboee. hdsgn SPs omsst of ;o exanded

h stuchural grade N6 anented srand board (OS5

e cormtines gner anetloswer ar leakagy i =afthe igid EPS core. modeling izt it provides e quivalent perrmance ta
e lsulspan SIP System resuls in long-lerm energy cost sa s veras aher comrucian rxans it a 6 15 isuspan 59 wall asse
oo o g =y v 4 he et unersdalnienat of e stnuchusl ety iniason per 3013 BESC. Y
1y fer condapsasen ta oz wehin an Felsgn SP
ra sasied 1 pmuu air mavamer.
T saaing mead.

Lontacty
East:1-800-726-2810

seing deils inciude wo vz of | jontact;

ir rovemart within the jant: 1] jaim ast:1-800-726-3510

vt pppiesd verical face a5 well a5 fie ion and wiwingul

basam fxce of the 2x woad sgline used fo join fie SP and

2) pned sed tape sppied 1o T undersids of S ol
a sedont & appied o fie to edge of 058

skine ta s fie op sudace of he SPjont

e Bere 8 1o sgace witin he S o panel s
Fawement 10 acar, fe hsdsan SP Systen

Gesnd canty datin. The spice below S B et

condsmed sace s fere B ono copatunty S

condeneasan s ooour.

Lontact:
East:1-800-726-3510

« Copies of Insulspan SIP System PIBs available at:
www.insulspan.com/product specs/product bulletins.aspx INSULSPAN

STRUCTURAL INSULATING PANEL SYSTEM
Better building ideas from PFB')"
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http://www.insulspan.com/product_specs/product_bulletins.aspx

Questions and Discussion
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INSULSPAN

STRUCTURAL INSULATING PANEL SYSTEM
Better building ideas from PFB W}

. . BULLETIN NO. 107
Technical Bulletin My 5, 2013
REPLACES: July 12, 2010

CCMC Evaluation Report 13016-R - Insulspan SIP System (12 pages attached)

The Canadian Construction Materials Centre (CCMC) is a part of the National Research
Council’s Institute for Research in Construction. CCMC provides a national evaluation service
for new and innovative materials, products, systems and services that is recognized by
provincial and territorial building regulatory bodies.

CCMC Evaluation Report 13016-R confirms the Insulspan Structural Insulating Panel (SIP)
System complies with the National Building Code (NBC) of Canada 2010 when used as exterior
insulated loadbearing wall and roof panels in accordance with the conditions and limitations
stated in Section 3 of the report as follows:
o Clause 1.2.1.1.(1)(a), Division A, using the following acceptable solutions from Division B:
o Section 4.1. Structural Loads and Procedures
o Article 4.3.1.1. Design Basis for Wood (i.e. Composite panel with lumber studs/joists)
o Subsection 9.25.2. Thermal Insulation
o Subsection 9.25.4. Vapour Barriers
e Clause 1.2.1.1.(1)(b), Division A, as an alternative solution that achieves at least the
minimum level of performance required by Division B in the areas defined by the objectives
and functional statements attributed to the following applicable acceptable solutions:
o Section 4.3. Design Requirements for Structural Materials (i.e. EPS core)
o Subsection 9.23.10. Wall Studs
o Subsection 9.23.14. Roof and Ceiling Framing
o Subsection 9.25.3. Air Barrier Systems

NOTE: CCMC 13016-R presents alternative solutions to using lumber stud tables in article
9.23.10.1 and lumber rafters in sentence 9.23.4.2.(1), i.e. pre-engineered Insulspan wall and
roof panel LSD design values provide equivalent performance for Part 9 specified gravity loads
and building envelope requirements using Part 4 design requirements. Hence the structural
capacity of the Insulspan SIP System developed in accordance with Part 4 may be used for any
building permitted to be of combustible construction that falls under Part 9 or Part 4 for the
specified loads.

Refer to the attached copy of CCMC 13016-R for additional detail. For copies of the signed and
sealed load span tables referenced under Section 3, Conditions and Limitations, refer to
Insulspan Technical Bulletin nos. 118, 119, 120, 121 and 122.

Note: Canada Mortgage and Housing Corporation recognizes a CCMC evaluation
report for products as demonstrating Code compliance when used in
construction financed or insured under the National Housing Act.

Copyright © 2013 by Plasti-Fab Ltd. Al rights reserved. C on t a Ct -

Insulspan is a registered trademark of Plasti-Fab Ltd.

Printedn Canada East:1-800-726-3510
West:1-866-848-8855 www.Insulspan.com



Evaluation Report CCMC 13016-R
Insulspan Structural Insulated Panel (SIP) System

MASTERFORMAT: 06 12 16.01
Issued: 2001-10-29
Re-evaluated: 2013-03-05
Re-evaluation due: 2016-10-29

1. Opinion

It is the opinion of the Canadian Construction Materials Centre (CCMC) that “Insulspan Structural Insulated Panel (SIP) System”, when used
as exterior insulated loadbearing wall and roof panels in accordance with the conditions and limitations stated in Section 3 of this Report,
complies with the National Building Code 2010:

* Clause 1.2.1.1.(1)(a), Division A, using the following acceptable solutions from Division B:
= Section 4.1. Structural Loads and Procedures
= Article 4.3.1.1. Design Basis for Wood (i.e. Composite panel with lumber studs/joists)
*  Subsection 9.25.2. Thermal Insulation
e Subsection 9.25.4. Vapour Barriers

» Clause 1.2.1.1.(1)(b), Division A, as an alternative solution that achieves at least the minimum level of performance required
by Division B in the areas defined by the objectives and functional statements attributed to the following applicable acceptable
solutions:

> Section 4.3. Design Requirements for Structural Materials (i.e. EPS core)
e Subsection 9.23.10. Wall Studs

° Subsection 9.23.14. Roof and Ceiling Framing

o Subsection 9.25.3. Air Barrier Systems

This opinion is based on CCMC's evaluation of the technical evidence in Section 4 provided by the Report Holder.

Ruling No. 10-07-244 (13016-R) authorizing the use of this product in Ontario, subject to the terms and conditions contained in the Ruling,
was made by the Minister of Municipal Affairs and Housing on 2010-04-12 pursuant to s.29 of the Building Code Act, 1992 (see Ruling for
terms and conditions). This Ruling is subject to periodic revisions and updates.

2. Description

The product consists of structural framing with in-fill panels of expanded polystyrene (EPS) insulation glued to two oriented strandboard
(OSB) panels. For wall panels in loadbearing applications, lumber studs are installed as structural ribs at 1.2 m on centre (0.c.) at the panel
joints. For roof panels, either lumber or I-joists are installed as structural ribs at 1.2 m o.c. at the panel joints. For nonstructural applications
on post-and-beam construction, the panels have OSB splines for joining the panels.

The Type 1 and Type 2 EPS core insulation (see CCMC # 12424-L and # 12425-L) are certified by a third party and are under a Plasti-Fab
Ltd. upgraded quality assurance program that verifies the EPS's mechanical properties.

The OSB panels conform to CSA 0325.0-07, "Construction Sheathing,” and are certified by a third party. In addition, the Plasti-Fab Ltd. re-
quires that the OSB manufacturer provide assurance that its OSB panels possess the properties specified in Insulspan's proprietary specifica-
tions entitled "Insulspan SIP Grade OSB."

1of 12



The adhesive used to bond the EPS core to the OSB facers is a moisture-cured, one-part urethane adhesive designed for application by bead
applicator.

All aspects of the product's manufacturing are verified by an in-plant quality control program. The in-plant quality control and the product are
third-party certified by Intertek Testing Services (ITS) with the Warnock Hersey certification mark, providing assurance that the product's
panels meet the product proprietary specification.

The panels are available in thicknesses of 115 mm, 165 mm, 210 mm and 260 mm for walls, and of 115 mm, 165 mm, 210 mm, 260 mm and
310 mm for roofs. The spans vary based on the anticipated loading and are outlined in the manufacturer's published span charts as specified
in Section 3 of this Report.

Lintels for doors and windows are framed as in conventional framing. The "Insulspan SIP System" panel wall and roof construction is pro-
prietary, with specific construction details for the top and bottom plates, a nailing schedule (size, spacing and angle of nail entry) and a field

adhesive/sealant. The field construction sequencing must be in strict accordance with the "Insulspan SIP Installation Guide" (also Check
List).

The figures below show the salient features of the product. Please refer to the manufacturer's specifications for detailed requirements.

20f12



38 mm

waararararm<——— SPacer Board required and must
overlap onto both OSB skins

Fasten with nails as per manufacturer's
specifications each side or equivalent.
Typical top & bottom

«—— SIP wall panel

A,

\ GO IIIOIIIITITIIEN S,

\

\YO IO TITIITITIIITTTIIONY

\

// Type 1 or Type 2 EPS core

varies

\

COTOTITITOTIR. VIO ITI IO IO LTI

Factory horizontal and
|— vertical electrical chases.

/O"

L~

y K

\——— Pre-drill top and bottom plates for electrical chases.

Fasten with nails applied at 10° to 30°

both sides (aimed towards the centre)

and spaced (150mm typ.) as per the
SIP structural joint Wall or roof panel manufacturer’s instructions.
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38 mm
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SealanVadhesive typicat each side —

Figure 1. "Insulspan SIP System' wall panels with lumber studs at 1.2 m o.c. See manufacturer’s details for sealant and tape
requirements.
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SIP wall panel selected
as per load span table

Gypsum wall board

Cladding as per NBC

Fasten with nails into header

Adhesive sealant
” floor joists as required by code

continuous all around

Fasten with nails as per
manufacturer’s spedfications

N

Building paper

Furring to provide
minimum 10 mm
air space

Field install panel
bottom plate

Subfloor

Blocking when
required
by manufacturer

Figure 2. "Insulspan SIP System" — details of a wall panel connection to floors and rainscreen cladding. See manufacturer's details
for sealant and tape requirements.
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38 x 89
38 x 140
38x184 —1.2mO.C.
Roof panels 38 x 235
38 x 286
+«—~———Nailing at prescribed
\ / angle and spacing

< N

OR

241 mm deep !-joist
CCMC evaluated
1.2mO.C.

I

Figure 3. "Insulspan SIP System" — structural roof panels with lumber or prefabricated I-joists at 1.2 m o.c. See manufacturer's
details for sealant and tape requirements
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Span OSB panel
shorl/weak side
direction: 1.2 m span max.

Span OSB panel

long/strong side
Qcﬁonz 1.8 m span max.

One storey
-‘_-_'_-'-———__

Spline to be of 0.S.8.
min. thickness equal
Sealant/ to the panel skin
Adhesive -

) —v
-
> JL¢
= 1Nmm0SB| |
7 id /

Arrow indicales panel Fasten splines with nails, size and spacing,
long/strong direction as per manufacturer's instructions
based on waler orientation e oo

Figure 4. "Insulspan SIP System" — non-axially loaded structural panels with OSB splines on post-and-beam frame with limited
roof spans of 1.2 m in OSB weak direction and 1.8 m in OSB strong direction. See manufacturer's panel-to-structure fastening

details.
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See manufacturer's proprietary
connection details for
conventional roof or “Insulspan
SIP System” panel roof

Inside face of OSB panel
Plane of airtightness

Header Wrap

Sealant —]¢ . <

A
Figure 5. "Insulspan SIP System" — proprietary air barrier system — continuity of seal of the inside barrier face must be
maintained.

7of 12



] R
o\ -7
l //_ 0 N
= './\\l-—“-' -
. YN - ! o
RN < B -
Cladding N RO Coating
2B N
) NS o mumm Drywall
= Q-
0 2l
N o
SIS 7
I N
ZN NG :
23 ——>/ - . |F€e———Vapour barrier
R =) < 15 ng/Pass°m2
N ST
IRNES SRR
S 77z
2l NN
PR 2N Nz

Sheathing membrane

Min. 10-mm furming when required - see Conditions
and Limitations - Rain Penetration Control

Figure 6. "Insulspan SIP System" — vapour diffusion control.

3. Conditions and Limitations

CCMC's compliance opinion in Section 1 is bound by the “Insulspan Structural Insulated Panel (SIP) System™ being used in accordance with
the conditions and limitations set out below.

Application Scope

As the acceptable solutions in Section 9.23. of Division B of the NBC 2010 are limited to conventional wood-frame construction, alternative
solutions must conform to Subsection 9.4.1., which states that the structural design: (i) must be carried out in accordance with Part 4 (i.e.
reliability-based proprietary design values be established and that the subsequent member design methodology/equations be in accor-
dance with Part 4 limit states design (LSD) design standards) and (ii) the member design may be conducted to resist loads specified in Part
4, or for small buildings, loads specified in Part 9.

This CCMC Evaluation Report presents Plasti-Fab Ltd.'s alternative solutions to: (i) using the lumber stud tables in article 9.23.10.1 and
lumber rafters in sentence 9.23.4.2.(1) , i.e. pre-engineered wall and roof Insulspan panel resistance values for LSD design, for the specified
gravity loads, and (ii) the building envelope requirements for a Part 9 building. Hence the structural capacity of the Insulspan panels men-
tioned in (i), developed in accordance with Part 4, may be used for any building permitted to be of combustible construction that falls under
Part 9 or Part 4, for the specified loads. The scope presented below is limited to single-family houses since fire-resistance ratings, sound
ratings, etc. are not provided herein for occupancies beyond single family houses.

Single-Family Houses

The use of the Insulspan panel product as a structural insulating framing system is limited to single-family housing falling within the scope
of Part 9 buildings of Division B of the NBC 2010. The product provides: (i) an alternative solution to Clause 9.4.1.1.(1)(c), General (struc-
tural design requirements and application limitations), and Section 9.23., Wood-Frame Construction, of Division B of the NBC 2010, for
framing of walls and roof, and (ii) an NBC-specified acceptable solution meeting Section 9.25, Heat Transfer, Air Leakage and Condensation
Control, of Division B of the NBC 2010, for insulation, air leakage control and vapour diffusion control, when the following conditions and
limitations are met:

For Structural Use

* When used as wall and roof panels, the installation must conform to the signed and sealed load tables for "Insulspan Structural
Insulated Panels (SIP)," dated January 20, 2010 for walls and for roofs.
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These load tables have been prepared using a proprietary reliability-based SIP computer model with benchmark testing conducted to produce
design values meeting the reliability targets of CAN/CSA-086-09, "Engineering Design in Wood." As stated below, design details can be
obtained from the manufacturer for custom designs not covered by the pre-engineered span tables.

It should be noted that the load tables outline the total specified live and dead loads permitted, with a ratio of 2:1. As a result, the load tables
are presented based on the anticipated local wind load and resulting maximum permitted axial load. Maximum total specified loads (live
load plus dead load) of: 14.6 kN/m, 21.8 kN/m, 29.2 kN/m (1 000 lbs/ft, 1 500 1bs/ft or 2 000 lbs/ft) are permitted as long as the dead load
portion does not exceed 4.8 kN/m, 7.3 kN/m, 9.5 kN/m (333 Ibs/ft, 500 lbs/ft and 667 Ibs/ft) respectively. When the latter dead load levels
are exceeded, the design must be modified to address duration of load effects.

For structural applications outside the scope of the above-referenced manufacturer's publication, the drawings or related documents must bear
the authorized seal of a professional engineer skilled in wood design and licensed to practice under the appropriate provincial or territorial
legislation.

» Window and door lintel framing shall be conventional framing. Lintels at door and window openings must be in conformance with
Article 9.23.12.3., Lintel Spans and Sizes, of Division B of the NBC 2010. Point loads within the wall assembly must also be ad-
dressed in a conventional manner with adequate columns as per NBC.

* Except for conventional treatment of lintels and point loads, the remainder of the SIP panel wall construction is proprietary with
specific construction details for top and bottom plates, the nailing schedule (number, spacing and angle of nail entry), and field
adhesive/sealant. The field construction sequencing must be in strict accordance with the Insulspan SIP Installation Guide (also
Check List). The Plasti-Fab Ltd. provides field plans and field advisory service (when specified) for the proper installation of the
panels.

* All details of design, handling, and installation must comply with the manufacturer's current specification and instruction manual
titted "Insulspan Structural Insulated Panel System - Installation Guide," dated 05-29-2008. 1t is important that the construction
sequence of the panel erection (i.e. bottom plate attachment to floor, panel erection, stud installation, top plate and second cover
plate, nail spacing and angle of nail entry, adhesive, etc.) be followed to ensure panel performance.

* For areas of high wind and high seismicity, designers should consult the manufacturer for proprietary shear wall test data for
comparison with current table of shear wall design values in CAN/CSA-086. With no hold-downs, the "Insulspan SIP System"
is limited for use in geographical locations where the q1/50 wind load is less than 0.6 kPa and the 5% damped spectral response
acceleration, Sa(0.2) <0.7.

Air Leakage Control

* The product panel can be used as an air barrier material within the manufacturer's proprietary air barrier system. Two layers of
OSB and an EPS foam core meet the 0.02 I/sm? at 75 Pa air leakage rate requirement and is equivalent to materials specified in Ap-
pendix Note A-9.25.5.1(1) of the NBC 2010. To be installed as the designated air barrier system, the panels must have joints sealed
to maintain airtightness and continuity (i.e. CCMC-evaluated header wrap around floors, sealed at penetrations, etc.) in accordance
with Article 9.25.3.3., Continuity of the Air Barrier System, of Division B of the NBC 2010. See the manufacturer's proprietary air
barrier system details and Figure 5.

Alternatively, if a separate proprietary air barrier system is to be installed, Plasti-Fab Ltd.recommends a sheathing membrane-type air barrier
material and system as outlined in CCMC 13280-R or 13290-R.

Vapour Diffusion Control

» When used to provide vapour diffusion control, the "Insulspan SIP System" wall panels, consisting of two layers of OSB and EPS
foam core, meet the requirements of Subsection 9.25.4. of Division B of the NBC 2010, when interior painted drywall with a

composite water vapour permeance of 15 ng/Pa-s-m2 is installed on the warm side of the wall assembly and a 10-mm air space is
installed on the cold side (see Figure 6).

Rain Penetration Control
* The product's performance depends on continuous protection from water penetration of the SIP panels for the projected lifetime of
the structure. In conventional wood-frame structures, when a failure of the roof or wall cladding occurs, water will normally leak
into the occupant's space. Such leakage alerts the occupants to failure and repairs can be undertaken.
In the case of closed panels, such as SIPs, the occupants may not be alerted of any water penetration until the exterior OSB skins have ab-

sorbed excessive moisture increasing the risk of failure. The use of OSB in wet conditions is not permitted as per CAN/CSA-O86 and the
NBC 2010, hence the cladding design must prevent the OSB from being subjected to wet conditions.
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As aresult, the cladding solutions in Section 9.27., Cladding, of Division B of the NBC 2010, which apply to conventional woodframe must
be enhanced for both wall and roof installations by installing an appropriate "second line of defence" against water penetration in line with
. the occupant's expectations of performance, maintenance and inspection.

Wall Cladding - Rainscreen System

» The wall cladding must be installed as a rainscreen system with a minimum 10-mm air space to allow for drainage of any water
that may breach the cladding. The 10-mm air space for drainage must be outboard of a sheathing membrane protecting the SIP
panel. The membrane must be properly installed in conjunction with top and bottom window flashing to shed water to the exterior.

Roof Cladding - Design Installation

« The strength of conventional roof structures, whether they consist of roof trusses or roof rafters, is largely unaffected by the initial
stages of any water penetration. In the case of SIPs, failure of the roof covering could lead to the rapid accumulation of moisture
in the top skin accompanied by changes in the performance of the panels and likely, permanent sagging of the roof panels.

Hence the design of the roof cladding for use with SIPs must perform to provide a reduced risk of water penetration when compared with
conventional roof structures. The roof cladding installed must have a second line of defence based on the anticipated wind-driven rain, snow
and ice conditions for the geographical location.

Examples of a second line of defence include single or multiple layers of 15-1b or 30-1b asphalt-impregnated membranes or modified bitu-
minous membranes. The selection should be based on the climatic loads at the building location, anticipated roof slope, quality of the roof
cladding selected and occupant performance expectations and maintenance envisioned.

Construction Moisture During Installation of Roof Panels

» Care must be taken in the case where the "Insulspan SIP System" roof panels have been exposed to moisture/rain and where a
water and vapour impermeable roof cladding is being installed (i.e. asphalt shingles). As the OSB panel, which has been wetted,
cannot dry towards the attic (like in conventional construction), the exposed OSB panel should be allowed to dry before the asphalt
shingles are installed. OSB, like other wood products, must be protected from excessive moisture and covered with cladding as

soon as possible.
+ These panels must be identified with the phrase "CCMC # 13016-R" along with the Intertek Testing Services (ITS), Warnock
Hersey certification mark.

4. Technical Evidence

The Report Holder has submitted technical documentation for CCMC’s evaluation. Testing was conducted at laboratories recognized by
CCMC. The corresponding technical evidence for this product is summarized below.

4.1 Material Requirements
The material properties which must be maintained include, but are not limited to the following:

= The proprietary-grade OSB facers must meet CSA 0325 and the enhanced mechanical properties specified by the manufacturer.

= The EPS core must meet the CAN/ULC-8701-05, “Thermal Insulation, Polystyrene, Boards and Pipe Covering,” standard.

* The adhesive shall be the Mor-Ad M-657 by Dow Chemical (formerly Rohm & Haas).

» The fastener specification and installation schedule on the interior and exterior of panels, as well as the angle of entry into the
framing.

« For walls, the specified lumber grade for the wood studs.

« For roof panels, the specified lumber or I-joist grade.

« The headerwrap material shall be CCMC-evaluated as an air barrier material.

4.2 Prescriptive Requirements

The thermal resistance requirements are met by having demonstrated that the EPS used in the panels comply with CAN/ULC-S701-05, “Ther-
mal Insulation, Polystyrene, Boards and Pipe Covering,” via third-party certification of the EPS boards used.

The air leakage control requirements are met through the Insulspan proprietary air barrier system details where the inner OSB facer is forming

the principal plane of airtightness. The continuity details are met via a CCMC-evaluated headerwrap with an air leakage rate of <0.02 Vs'm?.
The vertical joints of the panels are to be sealed and rendered airtight as per the manufacturer's details.
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The vapour diffusion control requirements are met by combining the inner OSB with a gypsum interior finish and coating (i.e. primer and 2

coats of paint), that together result in a water vapour permeance value of < 15 ng/Pa's-mz.

4.3 Performance Requirements

Structural testing of the “Insulspan SIP System” was witnessed by an independent testing agency recognized by CCMC. The scope of the
test program, quality control and certification programs are summarized below.

Stiffness

Forty-nine (49) specimens of OSB panels, lumber ribs and wood I-joist ribs were tested for their modulus of elasticity. In addition, testing
of EPS to determine the shear modulus and density was conducted. Ninety (90) connection shear tests were also conducted to determine the
shear stiffness of the rib-skin interface.

Full-scale Panel Strength Tests

Thirty (30) full-size panels were tested and the results were compared with the predictions of the computer model. The model proved to be
reliable in predicting the SIP panel performance for roof and wall panels.

SIP Panel Tests - Weak (short) OSB Direction

Concentrated static and impact tests (wet and dry) were conducted on panels in accordance with CSA 0325.1. All specimens met the criteria
for 1.2-m span rating contained in CSA 0325.0.

SIP Panel Tests - Strong (long) OSB Direction

Panel bending tests were conducted, before and after wetting, to determine the effect of moisture on the strength of the exposed panels. The
loss of strength was in the order of 10%, but remained well above the permitted specified ultimate transverse load.

Creep and Recovery
Three (3) pairs of full-scale panel bending tests were conducted with a sustained 24-hour specified load imposed. The CCMC criteria of a

maximum 25% creep and recovery of L/1440 were met. The permitted specified loads were then doubled and no failures occurred after 24
hours.

OSB/EPS Adhesive Qualification

Adhesive shear testing conducted to date, before and after aging, has demonstrated shear strength in excess of the EPS foam core.

On-going QC and Certification

All manufacturing plants listed in this report participate in third-party certification currently provided by Intertek Testing Services (ITS) as
a third-party agency, a certification organization accredited by the Standards Council of Canada for this type of product. ITS has extended
certification for the listed plant locations based upon:

+ review of Insulspan's "Panel and SIP Engineering Model Program;"
« review of Panel qualification tests conducted by an independent testing agency recognized by CCMC; and
» implemented quality control procedures for staff, components, equipment and panel tolerances with panel testing at each of the

listed plant locations. On-going audits of Insulspan manufacturing plants is conducted to verify continued compliance with all re-
quirements.

4.4 Design Requirements
4.3.1 Loads as per NBC and Wood Design

Design Model
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Many of the structural panel tests and connection tests were used to calibrate and validate a reliability-based design computer model. The
design model was then used for the engineering design of the panel for the various load configurations.

Structural test data for plant qualification to manufacture the product is consistent with test data used to validate the reliability-based design
model. Insulspan plants are listed based on the accredited third-party plant qualification and the on-going quality control (QC) as part of the
product certification.

Report Holder

Plasti-Fab Ltd.
100, 2886 Sunridge Way NE
Calgary, AB T1Y 7H9

Telephone:  403-569-4312
Fax: 403-248-9325

Plant(s)

Delta, BC
Blissfield, MI, U.S.A.

Disclaimer

This Report is issued by the Canadian Construction Materials Centre, a program of NRC Construction at the National Research Council of Canada. The Report
must be read in the context of the entire CCMC Registry of Product Evaluations, including, without limitation, the introduction therein which sets out important
information concerning the interpretation and use of CCMC Evaluation Reports.

Readers must confirm that the Report is current and has not been withdrawn or superseded by a later issue. Please refer to hitp://www.nrc-cnre.ge.caleng/solutions/
advisory/ccme_index.html, or contact the Canadian Construction Materials Centre, NRC Construction, National Research Council of Canada, 1200 Montreal Road,
Ottawa, Ontario, K14 OR6. Telephone (613) 993-6189. Fax (613) 952-0268.

NRC has evaluated the material, product, system or service described herein only for those characteristics stated herein. The information and opinions in this
Report are directed to those who have the appropriate degree of experience to use and apply its contents. This Report is provided without representation, warranty,
or guarantee of any kind, expressed, or implied, and the National Research Council of Canada (NRC) provides no endorsement for any evaluated material,
product, system or service described herein. NRC accepts no responsibility whatsoever arising in any way from any and all use and reliance on the information
contained in this Report. NRC is not undertaking to render professional or other services on behalf of any person or entity nor to perform any duty owed by any
person or entity to another person or entity.

Date modified:
2013-04-09
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Building Code Requirements for Roof Ventilation

The International Residential Code (IRC) 2012 contains a general provision that enclosed attics and
enclosed rafter spaces must have cross ventilation. Section R806.1 of the IRC defines an enclosed
attic as the space formed by application of finish material to the underside of roof rafters. The IRC
further defines an attic as the unfinished space between the ceiling joists of the top story and the
roof rafters.

The National Building Code of Canada 2005 & 2010 and Provincial codes created from these model
codes address venting of roof spaces in Article 9.19.1.1., Required Venting. Article 9.19.1.1.
requires vents to be provided between the top of the insulation and the underside of the sheathing
where insulation is installed in a ceiling-roof space, except where it can be shown to be
unnecessary. Appendix note A-9.19.1.1 clarifies that this exception includes ceiling-roof assemblies
that have been shown to be tight enough to prevent excessive moisture accumulation.

In wood frame construction, an enclosed rafter space is formed when the interior ceiling finish is
applied directly to the underside of rafters and exterior roof sheathing is applied to the top side of
rafters. Insulation material is placed in the ‘enclosed’ space to create an insulated cathedral
ceiling. Ventilation called for in US and Canadian codes ensures that if warm air from the interior
enters this enclosed space and results in moisture condensation on the cold top side of rafters or
underside of the roof sheathing it is given an opportunity to dry out.

The Insulspan structural insulating panel (SIP) system is a closed cavity building component that
does not include “enclosed rafters” as defined above. Insulspan SIPs consist of an expanded
polystyrene (EPS) insulation core material with structural grade 7/16” oriented strand board (OSB)
factory laminated to the top and bottom surfaces of the rigid EPS core.

Since the EPS insulation is in direct contact with the entire underside/interior of the structural roof
deck (top skin of the SIP), there is no opportunity for condensation to occur within an Insulspan SIP
roof assembly. In addition, the joints between Insulspan SIPs are sealed to prevent air movement
into joints between panels. The detail below provides a typical joint sealing method.

Roof Panel Connection Detail

Insulspan SIP roof joint sealing details include two levels of
redundancy to prevent air movement within the joint: 1) joint
sealant applied to the vertical face as well as the top and
RRX bottom face of the 2x wood spline used to join the SIPs and
P E—— 2) panel seal tape applied to the underside of SIP roof
e — joints. As well, a sealant is applied to the top edge of OSB
m%%;ﬁ:ng skins to seal the top surface of the SIP joint.

ROUND HEAD
NAILS BOTH SIDES # &' OC.
I

Since there is no space within the SIP nor panel joints for
air movement to occur, the Insulspan SIP System is a
closed cavity design. The space below the SIP roof is all
ACPROVED SEULANT conditioned space so there is no opportunity for

wsusen aprroveo . ss.— condensation to occur.
TAPE AT ROOF PANELS OMLY

Copyright © 2013 by Plasti-Fab Ltd. All rights reserved.
Insulspan is a registered trademark of Plasti-Fab Ltd.
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Insulspan® SIP System - 2012 BCBC Energy Efficiency Requirements

Page 1 of 3

The Insulspan® SIP (Structural Insulating Panel) System is an energy efficient building system that
consists of a core of expanded polystyrene (EPS) insulation with oriented strand board (OSB)
structurally laminated to the interior and exterior faces.

This bulletin provides typical Insulspan SIP System assemblies used to meet the requirements of the
2012 British Columbia Building Code (2012 BCBC).

Insulspan approved
panel seal tape

2x bevebod let4n top plate

‘wall panel

gypsum boord o other
approved thermal barer

RSlet (Retf) =

Insulspan SIP System wall and roof assemblies are
constructed with wood framing at 1,220 mm (48”) on center
versus typical wood frame assemblies which are constructed
with wood framing at 406 mm (16”) to 610 mm (24”) on
center. Energy efficiency requirements in 2012 BCBC,
Subsection 9.36.2. are based upon minimum effective
thermal resistance (RSl./R.s) Of building assemblies which
includes the effect of thermal bridging due to repetitive
structural members such as wood framing members in wall or
roof assemblies calculated using the formula below.

100%

% with Framing

RSl (Rr)

% Area Cavity +  RSI(R) Continuous Material Layers

RSlc (Re)

Insulspan SIP System Wall Assemblies:

Table 1 provides minimum RSl.t/R.: requirements per 2012 BCBC, Tables 9.36.2.6.A. and
9.36.2.6.B. for above grade wall assemblies.

Table 1 - Minimum RSI /R for Wall Opaque Assemblies per 2012 BCBC
2012 BCBC Climate Zones

Heating Degree-Days (HDD)
Celsius Degree-Days

Table 9.36.2.6.A. - Buildings Where a Heat Recovery Ventilator (HRV) is not Installed

RSlgy — m%°C/W

Zone 4

< 3,000

2.78

Zone 5 Zone 6 Zone7a | Zone 7b Zone 8
3,000to | 4,000to | 5,000to | 6,000 to > 7000
3,999 4,999 5,999 6,999 -

3.08 3.08 3.08 3.85 3.85

Reft — ft2shre°F/BTU

Table 9.36.2.6.B. - Buildings Where a Heat Recovery Ventilator (HRV) is Installed

15.8

17.5 17.5 17.5 21.9 21.9

RSl — m?°C/W 2.78 2.97 2.97 2.97 3.08 3.08
Reif — ftP*hr«°F/BTU 15.8 16.9 16.9 16.9 17.5 17.5
Copyright © 2015 by Plasti-Fab Ltd. All rights reserved. C on ta ct -
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Table 2 provides the effective thermal resistance calculated as per as per 2012 BCBC, Appendix
Note A-9.36.2.4.(1) for a 6 2" Insulspan SIP wall assembly meeting minimum RSle#/Res
requirements per 2012 BCBC, Table 9.36.2.6.A. for climate zones 4 to 7a and Tables 9.36.2.6.B. for
all climate zones.

Table 2 — Insulspan SIP System RSI /R .+ Calculation for Wall Assembl

6 '2” Insulspan SIP Wall Components Frgr?'nli;g IT:SIEE:I‘Q:IY cﬂgﬁg‘ﬁ;:s
Outside Air Film -—-- -—-- 0.03
Cladding - 0.1
7/16" Oriented Strand Board - - 0.1
PlastiSpan Type 1 Insulation - 3.7 -
Wood Stud @ 1220 mm (48") o.c. 1.19 - -
7/16" Oriented Strand Board - - 0.1
Gypsum Wall Board, 13 mm (1/2") - - 0.08
Inside Air Film - - 0.12

RSI Sub-totals 3.71

% Area of Each Component 86%

RSI-3.42
R-19.4

Effective Thermal Resistance

Table 3 provides the effective thermal resistance for an 8 V4" Insulspan SIP wall assembly meeting
minimum RSle/Rqs requirements per 2012 BCBC Table 9.36.2.6.A. for climate zones 7b & 8.

Table 3 — Insulspan SIP System RSI /R .+ Calculation for Wall Assembl

8 4” Insulspan SIP Wall Components F RSI.F RSIE Ca_vity Contim_jous
raming Insulation Materials
Outside Air Film -—-- - 0.03
Cladding - 0.1
7/16" Oriented Strand Board - - 0.1
PlastiSpan Type 1 Insulation - 4.87 -
Wood Stud @ 1220 mm (48") o.c. 1.57 - -—--
7/16" Oriented Strand Board - - 0.1
Gypsum Wall Board, 13 mm (1/2") - - 0.08
Inside Air Film - - 0.12

RSI Sub-totals 4.87
% Area of Each Component 86%

RSI-4.32
R-24.5

Effective Thermal Resistance

Insulspan SIP System Roof Assemblies:
Insulspan SIP System roof assemblies are typically constructed with wood framing at 1,220 mm
(48”) on center versus a typical wood frame roof assembly which is constructed with wood rafters at
406 mm (16”) to 610 mm (24”) on center.
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Table 4 provides minimum RSI.#/R.s requirements per 2012 BCBC, Tables 9.36.2.6.A. and
9.36.2.6.B. for cathedral ceilings and flat roofs. Note that 2012 BCBC minimum RSl./Re:
requirements are the same for this type of assembly for buildings with or without an HRV installed.

Table 4 - Minimum RSI /R for Cathedral Ceilings and Flat Roofs

2012 BCBC Climate Zones ‘ Zone 4 Zone 5 Zone 6 Zone7a Zone7b

Heat.ing Degree-Days (HDD) <3.000 3,000to 4,000to 5,000to0 6,000 to

Celsius Degree-Days ’ 3,999 4,999 5,999 6,999

RSl — m?°C/W 4.67 4.67 4.67 5.02 5.02 5.02
Reif — ftPshre°F/BTU 26.5 26.5 26.5 28.5 28.5 28.5

Table 4 provides effective thermal resistance calculated as per as per 2012 BCBC, Appendix Note
A-9.36.2.4.(1), for a 10 ¥4” Insulspan SIP roof assembly meeting minimum RSls/Refr requirements
per 2012 BCBC, Table 9.36.2.6.A. and Tables 9.36.2.6.B. for all climate zones.

10 %4” Insulspan SIP Wall Components

RSIg

Framing

Insulation

Table 5 — Insulspan SIP System RSI /R, Calculation for Cathedral Ceilings and Flat Roofs
RSI¢ Cavity

Continuous
Materials

RSI Sub-totals
% Area of Each Component

6.19
91%

Outside Air Film -—-- -—-- 0.03
Asphalt Shingles - - 0.08
Roof Sheathing Membrane - - 0.03
7/16" Oriented Strand Board - 0.1
PlastiSpan Type 1 Insulation 6.19 -—-
Wood Stud @ 1220 mm (48") o.c. 2.00 - -
7/16" Oriented Strand Board - 0.1
Gypsum Wall Board, 13 mm (1/2") - - 0.08
Inside Air Film - - 0.12

RSI-5.76
R-32.7

Effective Thermal Resistance

Energy Efficiency Note:

Another key consideration in the design of energy efficiency structures is air leakage
characteristics of the structure. Air leakage rates vary widely for different types of house
construction. Typical energy efficient structures provide an air leakage rate of 1.5 acph (air
changes per hour). Homes built with the Insulspan SIP System can provide a significant
reduction in air leakage with values less than 1.0 acph achievable when constructed
according to the Insulspan Installation Guide in combination with other energy-efficient
building co




INSULSPAN

STRUCTURAL INSULATING PANEL SYSTEM

LM

Better building ideas from PFB Q
-

BULLETIN NO.

222

Product Information Bulletin

June 2, 2015

REPLACES:

April 21, 2015

Insulspan SIP System - City of Vancouver Bylaw No. 10908

Page 1 of 2

The Insulspan® SIP (Structural Insulating Panel) System is an energy efficient building system that
consists of a core of expanded polystyrene (EPS) insulation with oriented strand board (OSB) structurally
laminated to the interior and exterior faces.

This bulletin provides examples of Insulspan SIP System assemblies meeting City of Vancouver By-Law
No. 10908 adopting the British Columbia Building Code (BCBC) with modifications. Effective thermal
resistance (RSl/R.r) of building assemblies which includes the effect of thermal bridging due to
repetitive structural members such as wood framing members in wall or roof assemblies is calculated
using the formula below as per 2012 BCBC Subsection 9.36.2.

100%

RSl (Reit) = % with Framing + % Area Cavity + RSI(R) Continuous Material Layers

RSk (Rr) RSlc (Rc)

Figure 1 - City of Vancouver - Minimum Thermal Resistance

Table 10.2.1.1.A
Minimum Thermal Resistance of Insulation RSI, mz"C/w for Buildings of
Residential Occupancy less than 4 Storeys in Building Height
Forming part of Sentence 10.2.1.1.(2)
Building Assembly vah,'e
Required

Attic Space other than one and two family dwel!inqsm 7.0
Attic Space for one and two family dw_ellinqs(” 8.8
Roof Joist Assemblies (Cathedral Ceilings/Flat Roofs) _ 4.9
Frame Walls other than one and two family dwellings (including frame 3.5
crawl space walls) )
Frame Walls for one and two family dwellings (including frame crawl 3.85

pace walls) - Effective rating

oncrete or Masonry Walls (other than foundation walls) 2.1

uspended Floors (framed) 4.9

uspended Floors (concrete slab) 2.1
Foundation Walls other than one and two family dwellings 2.1
Foundation Walls for one and two family dwellings - Effective rating 3.85

oncrete Slabs on Ground at, above, or below grade (insulation under 2.1

Il slab area and around edge of slab) =
Radiant Heating Suspended Floor Assembly Over Heated Area 2 1
(insulation between heated floor and heated area below)* -
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Table 1 provides the effective thermal resistance calculated as per as per 2012 BCBC, Appendix Note
A-9.36.2.4.(1) for a 8 4" Insulspan SIP wall assembly meeting minimum effective rating requirements
per City of Vancouver building code bylaw.

Table 1 — Insulspan SIP System RSI.«/R.; Calculation for Wall Assembl

6 '2” Insulspan SIP Wall Components Fr:rilian T:slzf;ix)';y C&::girli:ac::s
Outside Air Film - - 0.03
Cladding - 0.11
7/16" Oriented Strand Board - - 0.1
PlastiSpan Type 1 Insulation - 4.79 -
Wood Stud @ 1220 mm (48") o.c. 1.61 - -
7/16" Oriented Strand Board -—-- -—-- 0.1
Gypsum Wall Board, 13 mm (1/2") -—-- -—-- 0.08
Inside Air Film -—-- -—-- 0.12

RSI Sub-totals 4.79
% Area of Each Component 86%

RSI-4.32
R-24.5

Effective Thermal Resistance

Table 2 provides effective thermal resistance for a 10 4" Insulspan SIP roof assembly meeting
minimum RSl/R.s requirements per City of Vancouver building code bylaw.

Table 2 — Insulspan SIP System RSI.:/R 4 Calculation for Cathedral Ceilings and Flat Roofs

10 %" Insulspan SIP Wall Components Fr:rilian Tfslzf;:g:]y c&::g'r?;:s
Outside Air Film -—-- -—-- 0.03
Asphalt Shingles - - 0.08
Roof Sheathing Membrane - - 0.03
7/16" Oriented Strand Board -—-- -—-- 0.1
PlastiSpan Type 1 Insulation -—-- 6.19 -
Wood Stud @ 1220 mm (48") o.c. 2.00 - -
7/16" Oriented Strand Board - - 0.1
Gypsum Wall Board, 13 mm (1/2") - - 0.08
Inside Air Film -—-- -—-- 0.12

RSI Sub-totals 6.19
% Area of Each Component 91%

RSI-5.76
R-32.7

Effective Thermal Resistance
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