NEWBUuIildS Worksho@iThe Checker Building: a 2
storey conceptual wood building
Montreal, Nov. 12", 2014

Checker building:
Building Envelope Design

Hua Ge, Ph.D. P. Eng.
Lin Wang, PhD student
Sabrina DAmbra, M.A.Sc student

Dept. of Building, Civil & Environmental Engineering,
Q Concordia University

FPInnovation@

W\' EW

NEWBUIl - oncordi
WWW. uildSCanada.ca @Conco’rd’la



http://www.newbuildscanada.ca/

O e

=0 = 1
o o
cmmzbgbaeghababag
g

S

O

>

7 S

= T5 ¥ ¢

= 32 O @

£ Sto c >

n T =

M = O - f

d O Cm.m hnnv O

- L 258 I= =
— + T 2 _
- s 28373 %
7)) c =
O 3 086 >
— 5 Qoo &F
= c O © =
@) Z MWW =g

| —
' O hWJCW CO5
r— O o O O o
MW 0p) I —

m - -



Background

rarming

(9}

=y

D

Q;

r_|3

(T_D’t

a

HASTI =

JEWELLERY &
()] Lakes,
Whyte LLP

009t

B

== T =
m N M

L& (9

No!
Shore Girl ‘2

140 CIBC Branch $
16th Stw &ATM
-
)
7
Q
Q |
P .
z W m
(&) n
Shoppers /& i |
Drug Mart ;:
16th Stw o d
e h - I,:
Pacific Grace Kim Vickers ==
MB Church Notary
(&)
OB
North Vancouver 2
128 City Library o
® 100



Objectives

¢ To analyze the structural, fire afodiilding
envelopeperformance of a tall wood building
based on tools and technical data arising from the
research and outreach programsNEWBuUild&nd
FPInnovations

¢ Specifido building envelope

v Review of Ch.-8uildingenvelope Design: Technical
guide for the design and construction of Tall wood
buildings in Canada

v Desigrfor durability, energy efficiency and cest
effectiveness ( p J

v Meet/exceed building code requirements




Method

¢ Building science principles & best practices

v Chapter eBuilding Envelope Design: Technical guide fo
the design and construction of Tall wood buildings in
Canada

¢ Important design considerations
v Durabllity

Energy efficiency

Constructabllity

Maintenance

V
V
V
v Fire & acoustics




Durability

¢ Preventexcessive moisturaccumulatiorand allow
wood to dry

¢ Designconsiderations

V
V

V

¢ Hygrothermalimulations: parametric analyses

Wind-driven rain load

Rain screen wall assemblies for drainage, pressure
moderation & ventilation

Vapour permeable membranes/finishes to allow drying
Continuous air barrier to control air flow

Exterior insulation to avoid vapour/air exfiltration
condensation

Durable cladding materials

()




Wind driven rain load analysis
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Wind driven rain load analysis
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Wind driven rain load analysis

Airfield Wall Airfield Wall Airfield Wall
60m Annual Surfaces | 30m Annual Surfaces | 10m Amnual Surfaces

Index 2 Index 2 Index 2

vmd | V) ymd | V) vmd | @)
N 667.1 200.1 N 561.0 67.3 N 426.3 51.2
NE 1733.3 520.0 NE 1457.5 1749 | NE 1107.5 132.9
E 1824.2 5473 E 1534.0 184.1 E 1165.6 139.9
SE 884.8 2654 SE 744.0 80.3 | SE 565.3 67.8
S 31.7 9.5 S 26.6 3.2 S 20.2 2.4
SW 15.9 4.8 SW 13.4 1.6 | SW 10.2 1.2
W 31.0 9.3 W 26.1 3.1 W 19.8 24
NW 66.2 19.8 | NW 55.6 6.7 | NW 42.3 5.1

ISO 15927-3: Calculation of a driving rain index for vertical surfaces from hourly wind

and rain data

8 . | | ,
. . 2 U* R / g D_ H Field measurements BS1804 (1992)
Air field WDR: IA = —E h cos( ) - 05 for thefop 2.5 m
9 N < 0.2 for remainder
Wall surface WDR: B o] o
IW.A - Iﬂ CR CT O W 0084k m
CR:]..O, CT:].O, O:O.G, W=0.5 7.




Wind -driven rain load

¢ Deflection
v Roof overhang consideration
v Balcony projection

¢ Hygrothermaberformance
evaluation
v Climatic loads for simulations

(M. N. Adi)



Durability

¢ Importance of continuous air barrier
v Stronger wind pressure, higher stack effect
v Energy, rain penetration, condensation, sound, & fire

v Arigid air barrier approach or adhered/liquid vapour
permeable membrane applied to a rigid substrate is
preferred




Energy Requirements

¢ Minimum Effective Assembli-value
¢ Prescriptive PathNECB 2011

Wood-frame, above grade : qud-framg roof
insulation entirely above
wall
deck
RSI RSI
Present
Meets minimum NECB 3.2 4.4
requirements
Future*
25% above present 4.0 5.5
minimum requirements

* The minimum requirements at a future date would be likely closer to thepleigbrmance
requirements of today

c Fenestration to wall ratio: 40%
c Overall thermal transmittance: 2.4 WAK

Vv double IGU lowe coating, Argon, thermally broken frame,
warm spacer

[ 22)




Wall Design

¢ Splitinsulated stud wall

¢ Alternative assemblies

considered

v Exterior insulatedCLT
¢ Nonloading bearing perimeter

v Simple studvall
¢ Thermal bridging
¢ Deeping cavity framing required
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(Technical guide for tall wood building design)
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Wall Design

C Split Insulated
V 25% framing factor is assumed
V Rvalue: 4.8 KiiiwW
V Thickness: 250 mm

C Exteriorto-Interior
V Claddingffber cement, 12mm & wood claddirZ0mm)
V Vertical strapping
V Air cavity, 20mm
V Semirigid mineral wool insulation (50mm)
V Vapour permeable sedhered Weather Resistive Barrier
V Exterior gypsum board/plywood, 13 mm
V Mineral woolbatt Insulation, 140 mm
V Polythylenevapour barrier
V Interior gypsunmoard, 12.5mm




Cladding

¢ Noncombustible

v Fibre cement boardQWISSPEARL)
¢ Combustible

v Western Red Cedar Engineered Wood Panels
(Silva, 20mm)

¢ Limited to30%

¢ Horizontal spandrels preferred
¢ Maintenance concerns

¢ Ventilated air cavity:
compartmentalization

¢ Attachment strategy
v Thermal spacers

v Joints to allow vertical and horizontal
movement due to

A Thermal & moisture expansion/contraction
A Structural movement due to loads
A Initialirreversabledimension change




Hygrothermal performance evaluation of

proposed wall assembly

¢ Exterior weather data:
v Hourly wind speed, wind direction, rainfall intensity, T, RH, solar
radiation for year 1999
¢ Indoor climate:
v standard EN15026(2007)
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| ¢ Parameters Investigation




