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ÅFeel: more like concrete that wood

ÅSpan to depth ratios:

ÅFloor 20-30

ÅRoof 30-40

ÅDeflection & Vibration not Strength

ÅCreep ïRolling Shear

Practical Design & Rules of Thumb



Å I effective depends on the span 

because X-layers alter stiffness

Å100mm CLT I effective / I full:

Å3m span = 85% 

Å4m span = 90%

Å170mm CLT

Å3m span = 70%

Å4m span = 75%

Å6m span = 80% 

Stiffness increases for longer spans



ÅDeflection Limits: 

ÅL/300 European Codes ïdifferent

ÅL/400 Manufacturers Brochures

Å>6mm special calculation

ÅForintek Vibration Check

Å1 kN deflection

ÅNatural Frequency - ratio

ÅCreep Deformation: reduce shear 

stiffness by 50%

ÅLive Loads ïin Europe partial

ÅSnow Load ïlong term

Deflection, Vibration & Creep



CLT Cross-Laminated Timber
roof panel load table



CLT Cross-Laminated Timber
floor panel load table



CLT Cross-Laminated Timber
floor panel with concrete topping load table



CLT concrete comparison



Codes, Guidelines & Specs



Reference Material
Cross-Laminated Timber

Codes & Guidelines

ÅAPA Standard for Performance Rated CLT ï75%

ÅFPInnovations CLT Plant Qualification Standard



Structural Notes
Cross-Laminated Timber



Structural Notes
Cross-Laminated Timber

All work to APA Standard for Performance Rated CLT 

ANSI/APA PRG 320-2011 and Cross-Laminated  Timber 

Plant Qualification Standard by FPInnovations.

CLT panels consist of crosswise stacked and glued 

together layers of spruce planks. Bonding to be carried 

out exclusively with approved adhesives. Planks to be 

stress and quality graded and machine dried.

The lamination thickness varies between 19mm (3/4ò) 

and 38m (1/1/2ò), depending on structural requirements 

as shown on structural drawings unless otherwise noted

CLT panels shall have a moisture content of 12% (Ñ2%)



Structural Notes
Cross-Laminated Timber

The Specialty Structural Engineer shall be responsible for 

the structural design, preparation of shop drawings and field 

review of all CLT components and their connections, 

including CLT to CLT members, CLT to glulam, CLT to steel 

and CLT to concrete connections. When satisfied at the end 

of field review, the Specialty Engineer shall provide a sealed 

letter to the EOR ensuring that constructed work conforms to 

shop drawings, as well as provide sealed sketches for all 

field modifications made to designs.

Sizes on structural drawings can be revised by the CLT 

supplier if the Specialty Engineer designs the variance to 

meet all structural, fire and demonstration requirements to 

the satisfaction of the structural engineer and architect.



CLT Projects in BC



Austria House
Whistler



1st in Canada to use

CLT and dowelled

solid wood panel

construction

1st Canadian Passivhaus

Austria House
Whistler



Austria House
Whistler



Austria House
Whistler
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Austria House
Whistler



Austria House connections



4 (3)-storey

600 m2 (6400 SF)

1st in Canada

CLT structure

on concrete base

Dowling Residence
West Vancouver



Dowling Residence
West Vancouver



Dowling Residence
West Vancouver



connections CLT to CLT
Dowling Residence



connections CLT to CLT
Dowling Residence



connections concrete
Dowling Residence



connections concrete
Dowling Residence



connections hold downs
Dowling Residence



connections hold downs
Dowling Residence



connections floor/roof panel joints
Dowling Residence



UBC Bioenergy R&D Project
University of British Columbia

image courtesy of McFarland Marceau Architects



20 300 SF

CLT walls + roof deck

glulam moment frame

concrete raft slab

UBC Bioenergy R&D Project
University of British Columbia

images courtesy of McFarland Marceau Architects



UBC Bioenergy R&D Project
University of British Columbia

image courtesy of McFarland Marceau Architects



UBC Bioenergy R&D Project
University of British Columbia

image courtesy of McFarland Marceau Architects



ÅPractical Design & Rules of Thumb

ÅCodes, Guidelines & Specs

ÅBC Projects

ÅWider approach

Å Influence of Structural Material

ÅEnergy efficiency

ÅCO2 Sequestration

ÅHeat Bridges etc.

ÅNew role for Structural Engineer

Summary and New Approach



Dr. Guido Wimmers

Passive House with solid wood

http://www.passivhaus-info.de/index.php


emissions

ÁKyoto protocol: Canadian target was to reduce 
emissions (based on 1990) by 2007 by - 6%

In fact emissions increased by  + 27% 

source: International Energy Agency

CO2 emissions per capita 
in tons per year

CanPHI _1.1.2



primary energy consumption per capita

source: International Energy Agency

CanPHI _1.1.2
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ά¢ƘŜ ŜƴŜǊƎȅ ǘƘŀǘ ōǳƛƭŘƛƴƎǎ ǳǎŜ ŦƻǊ ƘŜŀǘƛƴƎΣ 
lighting and cooling is the major 
component of their environmental impact 
ςapproximately 85% of the total life cycle 
ƛƳǇŀŎǘ ŦƻǊ ǘȅǇƛŎŀƭ ƻŦŦƛŎŜ ōǳƛƭŘƛƴƎǎΦέ
[LEED; Cole & Kernan, 1996; Winistorfer and Chen, 2004; 
Trusty & Meil, 2000; CORRIM, 2004]

priorities

CanPHI _1.1.2
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Canadás total residential space heating energy use

Á2/3 provided by fossil energy

Áenergy use for residential space heating 
800 PJ = 222000 million kWh

Á total floor space 1500 million m²

Á if really every m² is heated  

150 kWh/m²

source: Energy Use Data Handbook 2006
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new 
buildings

heating/cooling <15 kWh/m² per year

Source: NRCan Dec.2005
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source: Energy Use Data Handbook 2007
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the Passive House Standard

Á energy efficient

Á comfortable

Á economicallyand 

Á environmentally friendlyat the same time.

Á Passive House is not a brand, it is a building conceptwhich is 
open to all ςand which has proved itself in practice. 

Á Passive House is the leading standard in energy saving in 
buildings worldwide:  The energy saving for heating amounts to 
over 75 % in comparison with the legally prescribed building 
standards.  The heating costs are very small ςhigh energy prices 
make no difference to residents of Passive Houses.  

Á Passive Houses achieve this enormous energy conservation 
through the use of special energy efficient building elements 
and ventilation techniques.

Comfort is not impaired, in fact it's even perceptibly improved.

Source: PHI Author: PHI / PHDE-A.1 09 10/09



what is a Passive House?

Á a Passive House is a very energy-efficient building 
which requires such a small amount of heat that it 
Ŏŀƴ ōŜ ƘŜŀǘŜŘ Ƴŀƛƴƭȅ ōȅ άǇŀǎǎƛǾŜέ ǎƻǳǊŎŜǎ ǎǳŎƘ ŀǎ 
incoming sunlight and existing appliances 

Á heat recovery via a mechanical ventilation system 
is necessary

CanPHI _1.1.2



what is a Passive House?

Á a Passive House still needs some energy, but the 
specific heat demand is minimal. 

15 kWh/m²year 

Á specific heat load shall not exceed 10 W/m²

Á entire specific primaryenergy demand including 
domestic electricity must not exceed 120 KWh/m²year

Á The PH Standard shouldbecome a precondition for 
the Living Building Challenge and for any Net Zero 
House initiative

CanPHI _1.1.2



Thermal comfort: Influences

Essential factors which influence thermal comfort

Á Air temperature

Á Surface temperatures

Á Local temperature differences 
(vertical and horizontal)

Á Draughts

Á Relative air humidity

Source: [EN ISO 7730], IG Passivhaus Deutschland Author: PHDE-A.1 27 10/09


