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Wood Products Council is a Registered Provider with The 
American Institute of Architects Continuing Education Systems.  
Credit earned on completion of this program will be reported to 
CES Records for AIA members.  Certificates of Completion for non-
AIA members are available on request.

This program is registered with the AIA/CES for continuing 
professional education.  As such, it does not include content that 
may be deemed or construed to be an approval or endorsement by 
the AIA of any material of construction or any method or manner 
of handling, using, distributing, or dealing in any material or 
product.  Questions related to specific materials, methods, and 
services will be addressed at the conclusion of this presentation.
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Copyright Materials

This presentation is protected by US and International 
Copyright laws.  Reproduction, distribution, display 

and use of the presentation without written permission 
of the speaker is prohibited.
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Accessory Building, North Vancouver

Suburban Infill
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College of New Caledonia, Prince George

Big Box Store Revitalization
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Obakki, Vancouver

Fractured Fir and Board Form

mgb mgbBrent Comber - Shattered
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Rennie Gallery  Vancouver BC

Solid Timber Walls
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Gambier House, Gambier Island
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Cranbrook Airport, Cranbrook BC
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Ottawa Airport Phase I
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Work completed at Architectura
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Ottawa Airport Phase II

Reclaimed Timber
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Turks and Caicos Airport
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Whistler Sculpture, Whistler
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On the Fence   IDSWest Show  Vancouver
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Lynn Steven Boutique

Fiber Construction
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ROLE OF STRUCTURE IN ARCHITECTURE

CONTEXT
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STRUCTURE AND ARCHITECTURE

Milestones in Architecture have always happened with a new structural material or concept has 
arisen.

The modern masters were those that harnessed the value, beauty and possibility of STRUCTURE.

Wood is the only major structural material that has yet to see REVOLUTIONARY INNOVATION

WOOD IS THEREFORE THE OPPORTUNITY
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Innovation in Architecture

Derives From Structure

STEEL

CONCRETE
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Excess in Architecture

Form making and a sustainable architecture?
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Innovation in Architecture

Derives  From Structure

FUTURE WOOD

PRESENT WOOD

65' +
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SUSTAINABILITY

WOOD IS THE ONLY STRUCTURAL MATERIAL GROWN BY THE SUN

We need new systems that:

Build with FASTER GROWING TREESand soon bamboos

Build with LESS PARTS

Adapt to GLOBAL BUILDING TRADITIONSand practices

Allow wood to compete for LARGER STRUCTURES AND TALLER BUILDINGS

Allow wood structures to ENDURE OVER TIME
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Sustainability in Architecture

Renewable Resources / Embodied Energy

WOOD CONCRETE STEEL
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Sustainability in Architecture
Main Areas of Forestry Production

CONIFEROUS PRODUCTION

NON-CONIFEROUS PRODUCTION

Source: Compare Infobase Limited 2005
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Sustainability in Architecture
Forest Management / Responsible Practice

REMAIN FOREST EXTENT

ORIGINAL FOREST EXTENT

Source: World Wildlife Foundation 2000
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Sustainability in Architecture
Renewable Resource

ENGINEERED WOOD BAMBOO

85'

35'

75'

50-70 Years
1' Diameter

10-15 Years
6º-8º Diameter

3-7 Years
8º Diameter
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SO WHERE ARE WE GOING?

MORE IMPORTANTLY WHERE HAVE WE BEEN?

Clear simple structures are those that have ENDURED OVER TIME

Buildings that use PASSIVE SOLUTIONSendure over ENERGY BASED SOLUTIONS

We need to push the envelope today to sometimes achieve what hasALREADY BEEN DONE 
CENTURIES AGO.
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LEARNING FROM THE PAST

PAST
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Sustainability in Architecture

Iconic Architecture is Simple and Purposeful

EGYPTIAN PYRAMIDS
c.2500 BC

MAYAN TEMPLES
c.400 BC

SHAKER BARNS
c.1800
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Sustainability in Architecture

Material Craft / Building Forms / Time

Hancock Shaker Barn, 1826

1  Driveway
2  Cattle / Hay Mow
3  Manure Storage
4  Cupola

1
1

2

2

3

4

mgbHoryu-ji Temple, c.594 - 711 in Nara, Japan

Wood Culture
Craft and Heritage 

187'
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Innovation in Wood Structure
Height Through Time 

187'

32'
50'

65' +

1800-2000 2000 - FUTURE SYSTEMS mgb

Fujiya RyokanKengo Kuma Ginzan, Japan
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MOMENTS OF TRANSITION

PRESENT
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North Vancouver City Hall

North Vancouver BC 
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Charred wood
Traditional wood preservation technique
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North Vancouver City Hall
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Prince George Airport

Heavy Timber
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INNOVATION IN WOOD STRUCTURE ± ONE IDEA OF MANY

FUTURE
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Housing Crisis
Market

CURRENT PRE-FAB HOUSING FOCUS

· Boutique
· Mass Customization
· Single family, single storey

REALITY FOR MANY

· 1 Billion people live in slums
· More people live in urban vs. rural areas (2008)
· Slums are the fastest growing human habitat

Source: United Nations Forecast 2008
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Challenges of Wood Structures
Stick Frame Construction

· LATERAL FORCES (WIND, SEISMIC)

· SHRINKAGE / MOISTURE

· ACOUSTICS / VIBRATION / MOVEMENT 

· CONNECTION DETAILS

· FIRE

· LOCAL CUSTOMS AND SKILLS
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Innovation in Wood Structure
Engineered Wood Products

· LAMINATED VENEER LUMBER (LVL)

· LAMINTED STRAND LUMBER (LSL)

· PARALLEL STRAND LUMBER (PSL)

· GLUE LAMINATED TIMBER (GLULAM)

· ORIENTED STRAND BOARD (OSB)
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01 HIB: WOOD BLOCKS (GERMANY)

02 LIGNATUR: BOX-GIRDER (SWITZERLAND)

03 KLH: CROSS LAMINATED TIMBER (AUSTRIA)

Innovation in Wood Structure
Alternative Wood Building Systems
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Innovation in Wood Structure
Advancement in Wood Technology: University of Innsbruck
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Innovation in Wood Structure
Alternative Wood Building Systems
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Innovation in Wood Structure
Laminated Veneer Lumber (LVL)

· MULTIPLE LAYERS OF WOOD GLUED TOGETHER

· GREATER CONSISTENCY IN FORM AND STRENGTH

· 35% MORE EFFECTIVE USE OF LOGS THAN SOLID LUMBER

· MADE FROM LOWER GRADE, SMALL YOUNG TREES

· DEFECTS LIMITED TO A SINGLE VENEER (DISTRIBUTED)

8'
65'

CURRENT APPLICATION

FUTURE SYSTEMS?

z

LVL FULL PANEL
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Innovation in Wood Structure
Laminated Veneer Lumber (LVL)

· CONSISTENT, STRAIGHT AND DIMENSIONALLY STABLE

· STRUCTURAL APPLICATIONS

· SOUND-INSULATING, FIRE SAFE (DEPENDS ON THICKNESS)

· LIGHTWEIGHT AND EXCELLENT WORKABILITY

MANUFACTURING PROCESS

1.   SAWING
2.   ROTARY PEELING
3.   CLIPPING
4.   DRYING
5.   GLUING
6.   LAYUP
7.   HOT PRESS
8.   CROSS CUTTING
9.   RIP SAWING
10. DISPATCHING
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Innovation in Wood Structure
Laminated Veneer Lumber (LVL) ± KERTO: Available Panel Sizes 

KERTO-S (VENEERS ARE LAID IN THE SAME DIRECTION)

65' LONG
8' WIDE X 3-1/2º THICK

6' WIDE X 3º THICK
82' LONG

KERTO-Q (20% OF VENEERS ARE LAID CROSSWAYS)

8' WIDE X 2-3/4º THICK

6' WIDE X 2-3/4º THICK

65' LONG

82' LONG
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Innovation in Wood Structure
Laminated Veneer Lumber (LVL) - KERTO Available Panel Sizes
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A SOLUTION: 

PRE-FAB MULTI-STOREY WOOD STRUCTURE
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HOW DO WE START TO CHANGE THE WAY WE THINK?

UseENGINEERED WOODand the benefit of its scale

ThinkPRE-FABRICATION FOR THE DEVELOPING WORLD, not just the wealthy

SIMPLIFYthe number of parts and connection details

Use a UNIVERSAL BUILDING SYSTEM(one that can be easily learned by other cultures)

Scale is the best way to change the industry ±ONE BILLION PEOPLE IN SLUMSis $ + good

TheDEVELOPING WORLDoffers more freedom for building codes to adapt to new ideas
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1,000,000,000 +
1,000,000,000
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Innovation in Wood Structure
Design Study: Prefabricated Multi-Storey Structure

PRE-FAB ASSEMBLY PANEL

1

2

4

1

1 LVL PANEL
2 INSULATION + FIREPROOF CORE
3 LVL INTERMEDIATE SUPPORTS
4 PVC WATERPROOF MEMBRANE (AS REQUIRED)  

PRE-FAB ASSEMBLY DETAIL

8'

65'

TRANSPORTATION OF PANELS mgb

Innovation in Wood Structure
Design Study: Prefabricated Multi-Storey Structure

PANEL TILT-UP FRAMING MODULE
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Innovation in Wood Structure
Design Study: Prefabricated Multi-Storey Structure

65'

8'

65'

FOUNDATION
8'

8'
8'

8'
8'8'

8'

8'

FLOOR / ROOF PANELS ON HEADERS  

PANEL ASSEMBLED PRE-FABRICATED STRUCTURE mgb

Innovation in Wood Structure
Design Study: Prefabricated Multi-Storey Structure

FLOOR TO WALL CONNECTION

1 WALL PANEL
2 FLOOR / ROOF PANEL
3 LEDGER
4 FA"ADE (IF DESIRED)

** ENVELOPE CONSTRUCTION WILL VARY 
FROM CLIMATE TO CLIMATE

1

214

3
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Innovation in Wood Structure
Design Study: Prefabricated Multi-Storey Structure

UNIT FLOOR PLAN (ELEVATOR)

1 STREET ENTRY
2 UNIT ENTRY
3 BEDROOM
4 BATHROOM
5 KITCHEN / DINING
6 LIVING
7 MIRROR UNIT

UNIT AREA: 800 SF (75 SM)

1

2

8'8'8'

8'

8'

8'

8'

8' 3

3

4

56

7
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Innovation in Wood Structure
Design Study: Prefabricated Multi-Storey Structure

MULTIPLE MODULES

65'

24'
40'
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Innovation in Wood Structure
Design Study: Prefabricated Multi-Storey Structure

MULTIPLE MODULES

8'8'8'

8'

8'

8'

8'

8'

8'8'8'

8'

8'

8'

8'

8'
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Innovation in Wood Structure
Design Study: Prefabricated Multi-Storey Structure

Multiple Modules

48'

24'
40'
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WE HOLD THE KEYS TO CHANGE

ACTION
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WE HOLD THE KEYS
Architects and engineers interested in SUSTAINABLE STRUCTURAL 
INNOVATIONwill define the next generation of world architecture

INNOVATION AND SERVICEhave always been our professional goals

WOOD AND FIBRE BASED STRUCTUREwill be a big part of the future

DREAM BIGand we will change the way we build in a dramatic way 
with dramatic benefits to society and the environment
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