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"= Building & Energy Codes are in Conflict!
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B Research Has Indicated the Construction
Industry wants to make use of Foam
Plastics in Above Grade Walls ... Why?

Increasing Energy Code Requirements are leading to ....
v Greater Demand for High Performance Insulation
v"Need for Increased Flexibility in Wall Assembly Design

v"More Thermally Efficient Cladding Attachment Methods
(Reduction in Thermal Bridging)

v'Higher Achievable Effective R-Values
v’ Thinner Wall Assemblies

How do we know this is so...?
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"= Hugh Bird — Rainscreen Stucco Wall XPS

Belt and Suspenders Wall
No Insulation in the Cavity Space, Ext Gypsum, Full Peel’'n Stick A/B, 3" of SM, Flash Taped Seams &
Penetrations. 7/8's Surface Mounted Z-girt, Paper-backed Lath and 3 Coat Stucco

Cladding consisted of 25 mm of masonry or concrete (Clarified in NBC 2015 3.1.5.6)
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= Ottewell Terrace TWS

Inverted Wall Assembly

Exterior Gypsum was used as athermal barrier (met building code / City of Edmonton AHJ)
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= John Paul 2 TWS

Belt and Suspenders Wall

1.55” Thermax, 2” SPF, Aluminum Extruded and Fiber Cement Cladding

Alternative Solution leveraging NFPA 285 US Fire Testing (City of Vancouver AHJ)
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= |f the Construction Industry wants to use

Foam Plastics in Above Grade Walls ...
Why Has This Not Happened?

Main reason is ...

CODE Confusion!!!

14



Bl National Building Code of Canada

PART 3 [Sections 3.2.2_20 - 322 §8) - NEEDE TO BE CHECKED FOR ACCURACY, BUT GDOD OYERYIEYW CONCEPTUALLY
Can be of il diti
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Analysis of Combustible and Noncombustible Code Requirements
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Area

led NC, C, HT Other Restriction

¥roduction & ¥iewsing of the the Performing Arts

Any Any ¥
1 <600 m2 v
1 ¥
't Elsewhere Clazsified in Group A
Ay Any Yt
=6 Any ¥
z2 Table 32225 B
1Starey 3 4500 m2
BT v
1 Starey S 2400 m2
s [no bazement] ,

13torey 5 1200 m2
2 Storey =600 m2
13torey s 400 m2

1 2 Storey=500m2 H
3 Srorey= 600 m2

ME
MC, HT
MNC, T

M
ME
MNC, C

MNC, C

Assembley Docupancics of the Arcas Type

FR Rated Assemblies:
600 Occupants, FR Rated Ascemblics

€ 300 Dccupants, FR Rated Assemblics, Autorium Floor Location

FR Rated desemblics:
FF: Rated Aszsemblics:
FR Rated Aszzemblics:

FR Rated Aszzemblics:

FR Rated dssemblics, if basement

Ay Any v MC PR Fiuted Aosembliss, Fy M, L
Only if >
1500 m2,
z2 Toble 32250 | uwsedfor | MCHT  FRFated Assemblics
tradeshow
axhibits
sz 2‘2:2::: 16200000':'“22 T WG FR Fated Assemblics, F, 1, L
Onlyif >
1Storeys 2400mE 1500 ma,
1 28toreys3000m2  usedfor  NG.C PR Fated Assemblics, F, M, L
3Storey 33600 M2 tradeshow
axhibits
1 =7200 m2 ¥ ne,c 7
15tarey s 1000 m2
1 2 Storey s 1250 m2 + =N
3 Shorey s 1500 m2
Assembley Dccupancies in which 0 are Gathered in the Open Air
Y NCHT 7

Detention Occupancics

NBC is straightforward .... NOT!

F=Flaar

P = Meazanine

L = Load Bearing 'wall
R = Roof

ME = Nencombuztible
= Gombustible
HT = Heavy Timber

DOW RESTRICTED
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B Part 2: Code Tool Introduction and Use
(Keith Calder)

O
JENSEN HUGHES

Advan the Sc e of Safety
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Applicable Building Code

A
1 Applicable Building Code:
2 2015 NBCC
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Project Characteristics

Project Characteristics:

Building Area (m?): 1200
Building Height (Storeys): 4
Building Height (m): 17
High Building (Subsection 3.2.6.|No
Streets Facing: 2
Sprinklered: Yes
Major Occupancies: C,D,E

www.jensenhughes.com



Project Characteristics — Grade

O
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Project Characteristics — Building Area

» Building Area:
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Project Characteristics — Building Height
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Project Characteristics — Streets Facing

» 2 Streets Facing:
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Project Characteristics — Streets Facing

» 3 Streets Facing:
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Building Classification - Governing Major
Occupancy
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Building Classification - Type of Construction

» Combustibility:

— GAS VENT
r

L

| WEATING ELEMENT (SEE
FIGURE &)

-~ ~— CONTROLLING THNERMOCOUPLE Ty

—_—

NICHROME WIRE SAMPLE
woLoer (/%" %/ %" * /" high)
— 35 CERAMIC TUBING

P
Ir 72

| —— REFRACTORY TUBING
f10” Long)

e INSULATING FIREBRICK J-M 20
fOR EQUIVALENT)

i SHEET METAL (18 GAUGE 88 5)

|~ 1" MARINITE (OR EQUIVALENT)

| _anoLe mow (% % "y )
_STEEL NUT BRAZED TO FRAME
— STEEL LEGS (10" LONG)

(SEE DETAILS ON FIGURE #)

— SWIVEL LOCK

FIGURE 2
DIAGRAM OF COMBUSTIBILITY FURNACE
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Building Classification - Type of Construction

> Noncombustible Construction: “a type of

construction in which a degree of fire safety is
attained by the use of noncombustible materials for
structural members and other building assemblies”
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Building Classification - Type of Construction

» Combustible Construction: “a type of construction
that does not meet the requirements for
noncombustible construction”
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Spatial Separation

Spatial Separation (Tables 3.2.3.1.-B to0 3.2.3.1.-E):

North Wall

Occupancy: C
Wall Height (m): 3
Wall Width (m): 40
Wall Area (m?): 120.0
Limiting Distance (m): 4
Permitted UPO (%): 33%

www.jensenhughes.com




Spatial Separation - Exposing Building Face
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Spatial Separation - Exposing Building Face

» Wall Height (A):
¢ The height of the
exposing building face
> Wall Width (B):
¢ The width of the
exposing building face

» Wall Area =A x B

» Actual % of
Unprotected
Openings:
¢+ (CxD)/(AxB)

www.jensenhughes.com




Spatial Separation — Limiting Distance

» Limiting Distance (LD) and Absolute Distance (D)

Lot Line

Building 1 PRL:EN

Building 2

LD

www.jensenhughes.com




Spatial Separation — Limiting Distance

» Limiting Distance (Red) and Absolute Distance (Green)

Imaginary

Lot Line Line

<>

Building 1 «—> Building 2b

Building 2a |«

> A

A
>
T <>
! | |
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Spatial Separation — Limiting Distance

» Limiting Distance — Irregular Building Face - Projection
onto Closest Plane Perpendicular to the

www.jensenhughes.com




Spatial Separation — Limiting Distance
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Spatial Separation — Unprotected Opening
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Exterior Wall Construction
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Exterior Wall Construction — Building Based

General Exterior Wall Construction
Combustible (Article 2-hour FRR (Table 3.2.3.7.) — Interior
3.2.2.53.) IBO1, IBO2, IBO3, |BO4, IBOS, IB10, 1B11, I1B12, IB13, IB14, IB15 — Internal Barrier

Foam Plastic (25 < FSR £ 500) — Insulation
Mot Required — External Barrier
Noncombustible or Article 3.1.5.5. — Cladding

G J

Required type of construction
for the whole wall based on the
required type of construction for
the building. Can be overridden

by the Spatial Separation
Requirements

www.jensenhughes.com



Exterior Wall Construction — Spatial Separation
Based

General I*erior Wall Construction *

Combustible (Article 2-hour FRR (Table 3.2.3.7.) — Interiorl
3.2.2.53.) IBO1, IBO2, 1BO3, 1BO4, I1BOS, 1B10, IB11, 1B12, 1B13, I1B14, IB15 — Internal Barrier
Foam Plastic (25 < FSR < 500) — Insulation
Not Required — External Barrier
Noncombustible or Article 3.1.5.5.

www.jensenhughes.com




Exterior Wall Construction — Cladding (3.1.5.5.)

55m
4.5 m |
>7m
1
o o o 1 35m4 ¢
1
2.5 m
1
[oele) 1 15m{ ¢
1
: ______________ Q_______________: 05m-4 @
—————————————— —_— Om - L e it R PP
1.4 m
\J/ - - 260 m3
<—25m —
CoMBUSTION CHAMBER

www.jensenhughes.com



Exterior Wall Construction — Cladding (3.1.5.5.)
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S
JENSEN HUGHES

Advancing the Science of Safety

NBC Building Code Tool

How has it been Received? Vetted?

Dialog, Architecture49, Morrison Hershfield, RDH
Building Engineering, Canadian Code Centre....
Late Spring 2016 ...Through YE 2016

Dow.com



M Feedback from Industry Sessions

* This is more than a marketing tool ... it is a Design Tool

« Original version was based on NBC2015. We want to use this now ...
please add (NBC2010, BCBC, VBBL, ABC, OBC, QBC capability)

« Keep the Code Tool generic and show your work

* Allow users to Opt-In for more information and access to Dow
Solutions

« Develop a “Web Interface” so that it can be on everyone’s desktop

« Code Tool has ability to provide education and consensus on complex
articles in Part 3 -- from those who write and develop the code, the
design community and code enforcement (AHJ)

©The Dow Chemical Company 2017
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Advan the Sc e of Safety

NBC Building Code Tool
Where do we go from here?
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B Code Assessment Engine — Web Interface
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= What Wall Configuration?
Many Options ...

©The Dow Chemical Company 2017



= Successful Wall Design and Construction
Requirements Must Meet ...

10T eI e ol Te [SW 1. Structural and Design Safety
2. Fire Safety

Effective 3. Bulk Water Control

Building 4. Air Control

Practice 5. Vapour Control

6. Thermal Control

ENErgy CoU® 7, Thermal Efficiency

8. Environmental Effectiveness

9. Product / System Transparency
10. Product / System Acceptance

Sustainability

©The Dow Chemical Company 2017



= Which Wall Assembly?

eWall Builder

eInteractive/ Consultative eWall Analysis
5 Presentation
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B Which Dow Solution?
Interactive Presentation

MAXIMIZE PERFORMANCE

MINIMIZE RISK
SIMPLIFY CONSTRUCTION

DOW BUILDING SOLUTIONS (> amuion [ —

DoCmirpis b el
Sk T rumirgt o T wreafi sk oo s gy D
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= How to Compare Wall Assemblies?

How Can I Compare
Above Grade Wall
Assemblies?

eWall Builder

eInteractive/ Consultative
Presentation

eWall Analysis

eCode Assessment Engine
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= Why Use Dow Products & Solutions?
Wall Analysis Tool (Project Input)

4 T16D
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= Why Use Dow Products & Solutions?
Wall Analysis Tool (Wall Comparison / Input)

Test Project : Edit Wall Analysis

Anatyzie Tiile*

MURE Wall Comparison

USUAL WALL TWS WALL

wiall Names

Usual Wall

1/2"

Polyethylene

16" 0.C.

Fiberglass

5/8"

Sheet

Mineral Wool (R4.2/in)

= b5

- 19

- Class 1(<0.1 Perm)

Test Project : Edit Wall Analysis

Analysis Title*

MURE Wall Comparison

USUAL WA TWS WALL

Wall Mame=*

TWS Wall

1/2°

None

16" 0.C. - 3.5

Spray Foam - 2

None

None

Thermax Sheathing(3.5 in) - 3.5

- 12
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= Why Use Dow Products & Solutions?
Wall Analysis Tool (Output)

Cost Analysis Cavity Thickness H-Value

©The Dow Chemical Company 2017
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S
JENSEN HUGHES

Advancing the Science of Safaty

"Thank Q & A?
You

Keith Calder | Technical Director - Canada

JENSEN HUGHES

Advancing the Science of Safety

13900 Maycrest Way | Unit 135 | Richmond, BC VeV 3EZ
O: +1 604-295-4000 | F: +1 604-295-3434

kcalder@jensenhughes.com | www.jensenhughes.com
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