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Background  
 

ÇSize 
Ç 20 stories tall (~60 m high) 

 

ÇHybrid construction 
Ç Concrete podium (1st floor) 

Ç Wood construction (19 floors) 
 

ÇLocation 
Ç Challenging - high rain load 

 

 
 

 North Vancouver 
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Background  



Objectives  
ÇTo analyze the structural, fire and building 

envelope performance of a tall wood building 
based on tools and technical data arising from the 
research and outreach programs of NEWBuildS and 
FPInnovations 

ÇSpecific to building envelope 

V Review of Ch. 6-Building Envelope Design: Technical 
guide for the design and construction of Tall wood 
buildings in Canada  

V Design for durability, energy efficiency and cost-
effectiveness 

V  Meet/exceed building code requirements  
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Method  
Ç Building science principles & best practices 

V Chapter 6-Building Envelope Design: Technical guide for 
the design and construction of Tall wood buildings in 
Canada  

Ç Important design considerations 

V Durability  

V Energy efficiency 

V Constructability 

V Maintenance 

V Fire & acoustics  
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ÇPrevent excessive moisture accumulation and allow 
wood to dry  

ÇDesign considerations 

V Wind-driven rain load 

V Rain screen wall assemblies for drainage, pressure 
moderation & ventilation 

V Vapour permeable membranes/finishes to allow drying 

V Continuous air barrier to control air flow 

V Exterior insulation to avoid vapour/air exfiltration 
condensation 

V Durable cladding materials  

Ç Hygrothermal simulations: parametric analyses 
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Durability   



Wind driven rain load analysis  
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Ç16 years of available data for 
wind speed, wind direction 
and rain 
V East & North orientation ς higher 

wind-driven rain loads 

V Avg. rainfall intensity = 2.14mm/hr 

V Annual rainfall amount=1800mm 

 

 

 



Wind driven rain load analysis  
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Prevailing wind direction for the 

proposed building site  

Frequency distribution of mean wind speeds 

for the proposed building site  



Wind driven rain load analysis  
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Air field WDR:  

Wall surface WDR:  

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

and rain data   

CR=1.0, CT=1.0, O=0.6, W=0.5  



Wind -driven rain load  
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(M. N. Adi ) 

ÇDeflection  
V Roof overhang consideration 

V Balcony projection 

Ç Hygrothermal performance 
evaluation 
V Climatic loads for simulations  

  

 



Durability  
ÇImportance of continuous air barrier 

V Stronger wind pressure, higher stack effect 

V Energy, rain penetration, condensation, sound, & fire 

V A rigid air barrier approach or adhered/liquid vapour 
permeable membrane applied to a rigid substrate is 
preferred  
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Energy Requirements  
ÇMinimum Effective Assembly R-value 
Ç Prescriptive Path - NECB 2011 

 
 

 

 

 

 

 

ÇFenestration to wall ratio: 40% 
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Wood-frame, above grade 

wall 

Wood-frame roof ï 

insulation entirely above 

deck 

RSI RSI 

Present 

Meets minimum NECB 

requirements 

3.2 4.4 

Future*  

25% above present 

minimum requirements 

4.0 5.5 

  

* The minimum requirements at a future date would be likely closer to the high-performance 

requirements of today  

ÇOverall thermal transmittance: 2.4 W/m2 K 
V double IGU low-e coating, Argon, thermally broken frame, 
warm spacer 



Wall Design 
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ÇSplit-insulated stud wall 

 

 

 

ÇAlternative assemblies 
considered 
V Exterior insulated CLT 

Ç Non-loading bearing perimeter 

V Simple stud wall 
Ç Thermal bridging 

Ç Deeping cavity framing required 

 
(Technical guide for tall wood building design)  



Wall Design 
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Ç Split Insulated 
V25% framing factor is assumed  
VR-value: 4.8 Km2/W 
VThickness: 250 mm 

 

ÇExterior-to-Interior 
VCladding (fiber cement, 12mm & wood cladding 20mm) 
VVertical strapping  
VAir cavity, 20mm 
VSemi-rigid mineral wool insulation (50mm) 
VVapour permeable self-adhered Weather Resistive Barrier 
VExterior gypsum board/plywood, 13 mm 
VMineral wool batt Insulation, 140 mm 
VPolythylene vapour barrier 
VInterior gypsum board, 12.5mm 

 

 



Cladding  
Ç Non-combustible 
V Fibre cement board (SWISSPEARL)  

Ç Combustible 
V Western Red Cedar Engineered Wood Panels 

(Silva, 20mm) 

Ç Limited to 30% 

Ç Horizontal spandrels preferred 

Ç Maintenance concerns 

Ç Ventilated air cavity: 
compartmentalization  

Ç Attachment strategy 
V Thermal spacers 

V Joints to allow vertical and horizontal 
movement due to  
Á Thermal & moisture expansion/contraction 

Á Structural movement due to loads 

Á Initial irreversable dimension change  
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Hygrothermal  performance evaluation of 
proposed wall assembly  
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ÇExterior weather data:  
V Hourly wind speed, wind direction, rainfall intensity, T, RH, solar 

radiation for year 1999  

Ç Indoor climate:  
V standard EN15026(2007) 



ÇParameters Investigation 
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