


WOOD 101

Mass Timber’s Mass Appeal

What Is Mass Timber?
The term mass timber can refer to a 
category of wood products, or a form of 
construction, that uses large, engineered 
wood products and systems to form  
the primary structure of a building.  
Mass-timber products complement light- 
and heavy-timber framing options and  
are commonly fabricated as panels, 
columns, and beams. 

What Are the Benefits of Mass Timber?
Because it comes from forests that are 
sustainable and renewable, mass timber 
is an environmentally friendly building 
material. With its high strength and 
dimensional stability, it has a growing 
appeal to building professionals as an 
alternative to concrete, masonry, or 
steel in many building types. Hybrid 
construction pairs the high strength-to-
weight ratio of mass timber with concrete 
and/or steel to create a cost-effective and 
sustainable building system.

Cross-laminated timber (CLT)
CLT is an engineered product consisting of 
layers of dimension lumber (usually three, five, 
or seven) oriented at right angles to one another 
and then glued to form structural panels.

Dowel-laminated timber (DLT)
DLT is a mass-timber panel product created by 
stacking dimension lumber together on its edge, 
friction-fit together with hardwood dowels. DLT 
is the only all-wood mass-timber product with 
no metal fasteners, nails, or adhesives.

Glue-laminated timber (glulam)
Glulam is composed of dimension lumber 
pieces bonded together with durable,  
moisture-resistant adhesives. The grain of  
all laminations runs parallel with the length  
of the member. 

Laminated strand lumber (LSL)
To make LSL, thin strands of wood are aligned 
parallel to the length of the member, glued 
under pressure, and then machined to 
consistent finished sizes.

Laminated veneer lumber (LVL)
LVL is made of dried softwood veneers, glued 
together so that the grain of each veneer is 
parallel to the length.

Mass plywood panel (MPP)
MPP, sometimes dubbed “super plywood,” 
consists of several layers of wood veneer glued 
and pressed together in alternating directions 
of grain. 

Nail-laminated timber (NLT)
NLT is created by stacking dimension lumber 
together on its edge and fastening it together 
with nails or screws. It can be site built or 
fabricated in panels off-site.

Parallel strand lumber (PSL)
PSL is manufactured from veneers that are 
clipped into long strands, laid in a parallel 
formation, and then bonded together with an 
adhesive to form the finished structural member. 

What Are the Different Types of Mass-Timber Products?

Adapted from Perkins+Will’s Wood 101 and Mass Timber Pocket Guide
DIMENSIONS MAY VARY BY MAN UFACTURER
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GLUE-LAMINATED TIMBER

LAMINATED STRAND LUMBER

NAIL-LAMINATED TIMBER

DOWEL-LAMINATED TIMBER

LAMINATED VENEER LUMBERCROSS-LAMINATED TIMBER

MASS PLYWOOD PANEL

PARALLEL STRAND LUMBER



Timber Tech
Chronicling the technological advances in 
British Columbia’s wood industry

BY JIM TAGGART

ESSAY

In many countries, wood was the first building 
material, chosen for its strength, versatility, 
and workability. In B.C., archaeologists have 

dated the remains of an Indigenous pit dwelling 
at Xá:ytem (Hatzic Rock) to at least 5000 BC. 
The site, eighty kilometres east of Vancouver, 
was designated in 1992 as a national historic 
site of Canada for its spiritual value to the 
Stó:lō Peoples. Pit dwellings employed simple 
log construction, but over the centuries, more 
sophisticated forms of wood building were 
developed and refined. Impressive handcrafted 
post, beam, and plank longhouses were much in 
evidence when the first Europeans arrived in the 
late eighteenth century.

European settlers introduced other hand-
building techniques, including the squared-log 
construction popularized by the Hudson’s Bay 
Company. Then, in the late 1800s, things began 
to change with the mechanization of sawmills 
and the introduction of mass-produced nails. 
Light-wood-frame construction became the 
norm for smaller buildings, while post-and-
beam construction, using nail-laminated decking 
and simple iron- or steel-plate connections, 
became the standard for larger ones. Historic 
examples of the latter—precursors to the recent 
mass-timber movement—can still be found in 
Vancouver’s Gastown. 

The industry grew over the next century, 
driven by an increasing population and rail 
and road connections to new markets, but 
little changed technologically. Notable 
exceptions were the introduction of plywood, 
first manufactured in B.C. in 1913; and 
glue-laminated timber (glulam) beams, first 
manufactured in North America in 1934 but 
not widely used in B.C. until after World War II. 
These were the first engineered wood products 
(EWPs). EWPs offer certain advantages over 
solid-sawn lumber, eliminating considerations 
such as shrinkage due to changes in moisture 
content, size limitations, and variable strength 
due to knots and splits.

In the 1970s and ’80s, new EWPs were 
developed, beginning a new era in timber 
engineering and generating an expanded 
understanding of the potential of wood 
structures. EWPs are created using veneers, 
strands or smaller sections of wood glued 
together and formed into panels or beams—
with dimensions limited only by the size of the 
press and the constraints of road transportation. 

CLT fabricated using CNC technology.

The Wood Innovation Research Lab at the University of Northern 
British Columbia gives much-needed space to test and research  
state-of-the-art building systems. 
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The manufacturing process eliminates defects, 
improves dimensional stability, and enables 
larger spans.

Most notable of these EWPs is parallel 
strand lumber, a beam product developed in 
B.C. that has been used in many large buildings 
including the University of British Columbia’s 
(UBC) Forest Sciences Centre and Surrey’s 
Central City. Another new EWP was laminated 
strand lumber, a large-scale panel product used 
in projects such as Gilmore SkyTrain Station and 
North Vancouver City Hall. 

B.C.’s architects, engineers, and fabricators 
are keeping pace with international innovations, 
importing new, highly efficient connectors from 
Europe. These connectors provide engineers 
with alternatives to the simple steel plates 
that were the default solution for decades. 
European connectors offer a variety of solutions 
applicable to different load conditions. The 
advantage is superior performance, which is 
achieved through more careful attention to 
the unique properties of wood, including its 
different strengths parallel and perpendicular 
to grain and the greater strength achieved by 
spreading the load across the fibrous structure, 
rather than concentrating it at a single point. 
Some of these connectors are variations on 
bolts, pins, and screws, while others require 
complex yet highly precise machining of joints.

These latter types are best accommodated 
using a computer numerical control (CNC) 
machining process. The introduction of 
sophisticated CNC machinery, and the 3-D 
digital models used to instruct them, constitutes 
a significant technological advancement in 
contemporary wood building technology. CNC 
machines can also be used to cut, rout, and drill 
wood members of all shapes and sizes with 
unprecedented speed and accuracy.

In 2001, B.C.’s first CNC machine fabricated 
structural wood products for the Saulteau 
Community Centre and then the Prince 
George Airport, both of which feature glulams 
machined to an elliptical cross-section. Digital 
fabrication is now used by at least four 
timber fabricators in British Columbia. All 
four companies have worked extensively 
in international markets, designing and 
prefabricating structures of all types, from 
custom houses to large commercial projects. 

The speed and precision of CNC fabrication 
can save a great deal of time and expense on 

site by bringing multiple operations into the 
factory. This can include pre-drilling all holes 
for mechanical and electrical systems, and 
pre-installing connections. More and more 
buildings are being created as an entire “kit of 
parts” so that site assembly becomes similar to 
children’s building blocks—but on a grand scale.

This analogy has become more appropriate 
since the arrival of cross-laminated timber 
(CLT) in British Columbia. Constructed much 
like plywood, with alternating layers of small 
dimension lumber laid up in panels up to 
eight feet wide, forty feet long, and twelve 
inches thick, CLT has the capacity to displace 
other materials for large-scale commercial 
projects, given its smaller carbon footprint and 
environmental advantages. B.C. companies 
began manufacturing CLT in 2011, initiating  
a new phase of the revolution in wood 
building technology.

To maximize the time and cost advantages 
of building large structures in engineered wood, 
design and construction professionals engage in 
an integrated process in which entire buildings 
are constructed as virtual 3-D models, providing 
the opportunity to optimize building systems, 
identify and eliminate conflicts that might 
otherwise arise in the field, and even follow 
the construction process in the virtual world 
before breaking ground on site. This process 
was employed to great effect in the eighteen-
storey Brock Commons Tallwood House at the 
University of British Columbia.

Prefabrication can be applied to structural 
members such as posts and beams; to building 
elements such as roofs and walls; or even to 
volumetric modules. Some of them, like the 
roof for the visitor centre of the VanDusen 
Botanical Garden, are extraordinarily complex. 
Increasingly, roof and wall panels are being 
designed to meet the rigorous Passive House 
energy conservation standard, such as at 
the Audain Art Museum in Whistler, or the 
Bella Bella Staff Housing project, which takes 
advantage of volumetric prefabrication, 
including fully finished modules. Prefabrication 
by B.C. companies is increasingly being used to 
construct highly repeatable buildings, such as 
residential dormitories and hotels.

Over the past twenty-five years, British 
Columbia’s industry has embraced the 
emerging technologies of mass-wood design 
and construction and created a remarkable 

series of demonstration projects, including 
high-rise buildings and long-span structures. 
The Richmond Olympic Oval has a wood roof 
that covers a vast area with no interior support, 
while the Wood Innovation and Design 
Centre in Prince George is a thirty-metre-high 
academic and office tower that contains no 
concrete between the ground-floor slab and 
the mechanical penthouse. 

Over this same time, old technologies like 
nail-laminated timber have been updated 
and revived in projects such as public transit 
stations and modern office buildings, and 
new products have been introduced, such 
as dowel-laminated timber, a panel product 
that uses dowels to join laminations, making 
it easier and safer to cut and shape. We are 
seeing a growing list of precedent-setting 
innovations in the province, such as the 
world’s longest-spanning timber catenary roof 
crowning Grandview Heights Aquatic Centre, or 
the first-of-its-kind CLT cantilevered staircase 
in UBC’s Earth Sciences Building.

Not far from UBC’s gravity-defying CLT 
staircase is the Centre for Advanced Wood 
Processing at UBC, a national centre for 
education, training, and technical assistance 
for the wood-products manufacturing industry. 
Home to cutting-edge training and robotic 
technology, the centre is helping fuel the next 
generation of professionals and entrepreneurs 
who will come up with further innovations 
and breakthroughs. This includes training in 
product development and wood finishing, as 
well as company-specific in-plant training. 
Similarly, the non-profit firm FPInnovations 
supports innovators through practical research 
in a variety of areas ranging from forest 
operations and wood products manufacturing 
to the performance of advanced wood building 
systems. This includes real-life seismic testing 
and validation of products and systems for 
projects such as the Earth Sciences Building, 
the Wood Innovation Design Centre, and Brock 
Commons Tallwood House.

With a combination of enterprise and 
technology, the B.C. wood industry has 
developed a depth and breadth of expertise in 
modern mass-wood construction that firmly 
positions it as a world leader.



When it comes to commercial and industrial buildings that need to 
stand the test of time, wood is proving it has the necessary resilience 
and strength, while offering unique advantages over steel and 
concrete. When it comes to retail and office spaces, wood not only 
offers remarkable durability, but introduces a much-desired aesthetic 
warmth once absent from such environments. 

Introducing mass timber into these spaces is a kind of modern-day 
revival of the century-old timber post-and-beam buildings of the 
past. What’s old becomes new again, but with all the state-of-
the-art technologies and sustainable features expected in today’s 
commercial buildings.  

With the newly developed technologies that are available today, and 
the application of prefabrication, timber can compete when it comes 
to the construction of industrial facilities. 

Today, modern timber buildings arrive on site with all timber 
pieces pre-cut and assembled. In fact, in comparison to steel, the 
construction of a timber industrial building often takes less time and 
the work of other trades is made easier. And mass timber, such as 
cross-laminated timber and dowel-laminated timber, is sustainable.

Historically the domain of steel and concrete, commercial and 
industrial buildings are increasingly incorporating prefabricated 
mass-timber construction, proving that wood—the only naturally 
renewable building material—can deliver both beauty and brawn.

Putting Wood 
to Work 

COMMERCIAL & INDUSTRIAL

Campus Energy Centre
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Central City
Surrey

T imber steals the show in this 2003 turning-
point project in the province’s fastest 

growing city. Three distinct timber structural 
systems are used for the atrium, galleria, and 
facade of this combined shopping centre, 
commercial office space, and university, giving 
warmth and expression to an otherwise 
concrete, steel, and glass building. 

The atrium roof features a geometric  
wood space frame constructed from  
3,700 Douglas-fir peeler cores—making  
full use of a by-product of the plywood industry. 
Varying clusters of Douglas-fir logs, turned 
and tapered, branch from reinforced concrete 
columns. Upon entering the building, visitors’ 
eyes are immediately drawn to the atrium’s 
expressive web of 3-D timber, reminiscent of  
a child’s Tinkertoy construction set. Large 
parallel strand lumber mullion columns 
support the atrium’s lower glazing as well 
as the concrete canopy above it, something 
unique in a facade so large and complex. The 
2,200-square-metre galleria roof—a free-
form skeletal structure consisting of twenty 
individual 3-D composite timber-and-steel 
cable trusses—covers a serpentine-shaped, 
five-storey-high vaulted space.

All in all, the atrium, galleria, and facade 
designs not only push the boundaries of 
what’s possible with wood, but serve as a civic 
statement, emblematic of the City of Surrey’s 
official motto: the future lives here.

OWNER ICBC Properties
ARCHITECT Bing Thom Architects
STRUCTURAL ENGINEER Fast + Epp
COMPLETION 2003  SIZE 7,896 m2
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INNOVATOR

Making of a Modern Master Builder
Engineer Gerald Epp looks to the master builders of 
centuries past for his inspiration on what it means to 
be innovative

BY JASON MARTIN

e hung out our shingle pretty early 
in our career and we didn’t have 
a lot of contacts, but we were 

dreaming big and thought maybe one day we 
could do something on an international scale,” 
recalls Gerald Epp, president of StructureCraft 
and former partner of structural engineering 
firm Fast + Epp. 

As we sit down at a wooden table in a 
modest meeting room at his company’s 
Abbotsford offices, he explains the 
construction of his company’s new facility. 
The prefabricated 3,700-square-metre 
manufacturing plant was erected in just 
five days, built from a simple kit of parts 
comprising glue-laminated timber columns 
and beams, tall wooden walls, and wood 
roof panels. Its success proposes a new 
cost-effective and attractive way to construct 
an industrial building. The all-wood facility 
stands out among its neighbouring industrial 

Central City’s space trusses make innovative use of a 
by-product of the plywood industry.

buildings and, given its attractive aesthetic, 
could almost be mistaken for a community 
centre. Inside the adjoining office building, the 
exposed-wood structure houses open-concept 
offices where designers, engineers, estimators, 
and fabricators work collaboratively on custom 
mass-timber structures from concept and 
modelling to fabrication and installation.  
This state-of-the-art facility is producing 
dowel-laminated timber, opening new  
market opportunities for the firm.

Epp is quick to explain how his career 
started with humble beginnings and an 
earnest pursuit to understand the foundational 
principles of structural engineering and 
construction on a deeper level. In 1994, 
this pursuit took him and his then business 
partner, Paul Fast, to Europe on a professional 
pilgrimage of sorts to learn from some of 
the leading designers and firms of the time, 
including Arup, Renzo Piano, Norman Foster, 
Richard Rogers, and Nicholas Grimshaw. 

Epp credits that trip as the beginning of a 
lifelong quest to become a modern and skilled 
master builder of wood and hybrid structures. 
“The early engineers, like Brunel and Eiffel, 
were really master builders that understood 
first principles and could truly collaborate 
with architects to create and fabricate bold, 
daring structures. I mean you can even go back 
to Michelangelo, he was a master builder, he 
was an artist, an engineer, an architect, a site 
supervisor, he played every role,” Epp explains. 

What Epp admires most in these early 
master builders is a revolutionary spirit, 
and he sees wood as the perfect material 
for such ambitions. “We were pioneers in 
North America, to some extent, drawing on 
inspiration from Europe,” he says. “We chose 
to work with wood because it was the avenue 
to really try new things. Exposing the structure 



145

with wood, you can really make it beautiful. 
With wood-hybrid structures you need to be 
detailed and precise.” 

Epp’s trailblazing, and the founding of 
StructureCraft, can be traced back to 1998 
when, working with architect Bing Thom, he 
helped design and fabricate a complex parallel 
strand lumber and stainless-steel–truss roof 
for the Pacific Canada Pavilion at the Vancouver 
Aquarium. “We wanted to create an elegant 
wood-hybrid structure and there were really 
no fabricators willing to build it.” Epp and 
Thom presented their design to the owner and 
StructureCraft was born. 

Ignited by the pavilion project, it is clear 
Epp’s relationship with Thom was a special one. 
“Bing Thom was a master, one of the truly great 
architects who understood collaboration,” 
Epp recalls. “When Bing entered a room he 
drew everyone into the pursuit. He wanted 
everyone’s expertise, that’s how he got to the 
best solution.”

The new venture proved successful and 
StructureCraft would go on to produce a 
number of Thom’s signature wood-hybrid 
structures over the next three decades, 
including Surrey’s Central City. While 
experienced with all types of building materials, 
wood has become Epp’s material of choice over 
his three-decade career, often incorporated in 
complex hybrid structures, and enabling a long 
list of architects to create bold, expressive, and 
metaphorical designs. 

When asked why he is drawn to wood, 
he cites its aesthetic characteristics and 
sustainable benefits: ”It gives you a warmth 
you just can’t get with steel and concrete. Wood 
is your friend. In a workplace it feels at home, 
in an office you can pin things into it, it curves 
easily, it’s inherently natural, it’s a familiar 
material to us.” 

As much as he enjoys the benefits, he 
relishes the challenge and innovation that wood 
can offer. “Wood is less understood and has 
distinct properties you have to get to know and 
work with. It’s malleable and you can always 
try something new. While wood performs 
differently than concrete or steel, it’s extremely 
versatile. It brings with it unique challenges, but 
with those challenges comes opportunity.” 

The Vancouver 2010 Olympic and Paralympic 
Winter Games offered him one of the greatest 
opportunities and challenges of his career. 

When the design team for the Richmond 
Olympic Oval decided to use pine beetle kill 
wood as a primary structural material, they 
turned to Epp and StructureCraft. Never one to 
shy away from a challenge, Epp asked, “What 
if we could use the two-by-four, the smallest 
possible unit of lumber, to solve both the 
structural and acoustic requirements?” 

The design of what became the WoodWave 
panel did not come easy; with all the testing 
and research it was a year in the making. “This 
had never been done before and I’ll tell you, it 
was touch-and-go there in the early days of the 
WoodWave. But you believe in the concept and 
you find a way.” After fourteen different load 
tests, they came up with the right solution.  
“The testing pointed us to the right screw to link 
the light lattice of two-by-fours to solve a snap-
through buckling problem we were having.” 

Fixing that small variance made all the 
difference. The result was an entirely new way 
to use beetle–killed dimensional pine lumber. 
By using over 450 WoodWave panels, Epp and 
his team covered one of the largest wood roof 
spans in the world. 

As Epp is telling this story, his sons Lucas 
and Gerald Jr. join the conversation. They are as 
well versed in its development as their father, 
and begin finishing each other’s sentences. At 
one point in the discussion, Gerald Jr. recalls 
vacations when his father would pull the family 
van off a busy freeway to sneak a peek at some 
recent project he had worked on. Later in the 
conversation, they debate who of the three is 
better at math. As the conversation comes to a 
close, it becomes clear that Lucas and Gerald Jr. 
have inherited their father’s attention to detail 
and his innovative spirit—you could say they’re 
master builders in the making.

Thanks to Lucas’s lifelong exposure to timber 
and his experience on the shop floor from a 
young age, he is now a structural engineer with 
more than a decade’s experience in managing 
StructureCraft’s engineering and 3-D modelling 
department. Gerald Jr., a structural engineer in 
training, spearheads business development for 
the firm.

Before parting ways, Epp looks to his sons 
and, in an almost hushed tone, says, “It hit me 
again the other day that we always need to be 
pioneering if we want to stay ahead of the pack, 
if we want to be master builders. It’s really just 
part of us—it’s who we are.”

Richmond Olympic Oval's one-of-a-kind roof structure is 
composed of prefabricated WoodWave panels.



Mountain Equipment Co-op Head Office 
Vancouver
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When Canada’s leading retailer of 
outdoor gear set out to construct a 

new head office, they chose wood as the 
primary building material for its performance, 
renewability, and aesthetic qualities. The four-
storey headquarters, situated in Vancouver’s 
burgeoning high-tech hub of False Creek Flats, 
is constructed using nail-laminated timber 
(NLT), a simple yet economical construction 
technology that’s been used in commercial 
buildings for over 150 years. The building’s floor 
assemblies are made of modular, prefabricated 
NLT panels, a cost-effective way to incorporate 
an abundance of wood into the office’s design.

The use of glass and an open space plan 
makes wood visible from any vantage point, 
emphasizing the warmth and beauty of the 
timber construction. Interior Douglas-fir 
millwork screens offer an inviting alternative 
to traditional office cubicles. On sunny days, 

employees can enjoy a rooftop terrace with 
views to the downtown and the North  
Shore mountains. 

OWNER Mountain Equipment Co-op 
ARCHITECT Proscenium Architecture + Interiors Inc. 
STRUCTURAL ENGINEER Fast + Epp 
COMPLETION 2014  SIZE 10,219 m2



Energy House
Dawson Creek

This facility at Northern Lights College (NLC) 
is architecture that eagerly demonstrates 

its purpose. NLC provides certification and 
trades skills for the renewable energy sector, 
and Energy House, as a designated Clean 
Energy Technology Centre of Excellence, 
shows students first-hand how to deliver all 
your electricity and heating needs through 
sustainable means, such as wind turbine,  
solar, biomass, and geoexchange systems. 
An adjacent facility contains a wood pellet–fed 
biomass boiler, which serve as the main heat 

source for the existing Campus Centre Building. 
NLC also offers a wind turbine maintenance 
technician program at Energy House, where 
students learn the theory supporting wind 
turbines and the practical maintenance 
procedures required to maintain turbine output. 

The nearly all-wood structure houses 
classrooms, meeting facilities, and visual 
displays of technologies that save energy, 
conserve water, and use renewable heat.  
All elements, except the concrete shear walls 
(for seismic loads) and a few steel columns 

and connectors, are constructed using locally 
sourced wood. All walls, both interior and 
exterior, contain wood-stud construction 
between the shear walls, incorporated into a 
glue-laminated timber post-and-beam structure. 

OWNER Northern Lights College 
ARCHITECT McFarland Marceau Architects 
STRUCTURAL ENGINEER Equilibrium Consulting Inc.
COMPLETION 2011  SIZE 802 m2
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Campus Energy Centre 
Vancouver

Set in the heart of the University of British 
Columbia’s (UBC) Vancouver campus, the 

Campus Energy Centre is a state-of-the-art 
hot-water boiler facility capable of meeting 
all of the institution’s heating requirements. 
The primary structure is constructed of locally 
sourced cross-laminated timber panels 
supported by glue-laminated timber columns 
and twenty-metre clear-span beams. Perforated 
zinc cladding wraps the exterior, and in some 
cases is peeled back to provide transparency.

The facility’s central location allows it to 
serve an educational as well as functional 
role. On the west facade, the metal shroud 
is cut away to reveal the glazed skin of the 
boiler house, giving passersby views into the 
timber-framed building. Interpretive signage 
educates the UBC community about the daily 
energy production on campus. Interior spaces 
are filled with natural light and ventilation, 
while waste heat provides additional space 
conditioning. The aesthetic warmth of the mass 
timber, unique to a build ing of this kind, gives a 
striking visual contrast to the enormous process 
equipment inside.

OWNER University of British Columbia
ARCHITECT DIALOG
STRUCTURAL ENGINEER Fast + Epp
COMPLETION 2016  SIZE 2,000 m2



BC Passive House Factory 
Pemberton

BC Passive House (BCPH) Factory
began prefabricating its own high-

performance building components after 
successfully assembling Canada’s first Passive 
House–certified structure, the Lost Lake 
PassivHaus, which was shipped as a kit of 
parts from Austria to serve as that country’s 
hospitality house for the Vancouver 2010 
Olympic and Paralympic Winter Games.  
As demand increased, BCPH began planning 
a larger factory, one that would provide 
employees with as high-quality a work 
environment as they were producing for others. 
The new factory is in the Pemberton Valley, 
north of Whistler, encircled by the peaks of the 
Coast Mountains. 

The facility includes offices, a showroom, 
and a high-bay workshop, all contained within 
a simple rectangular volume. Douglas-fir 

post-and-beam frames, at six-metre intervals, 
span from the sides to a central line of columns, 
forming the main structure. Continuous 
ledgers on either side of the beams support 
prefabricated wood-frame roof panels. Exterior 
twelve-metre cross-laminated timber panels are 
laid horizontally in a staggered pattern for the 
walls, and are topped with continuous clerestory 
windows to provide daylight and views in all 
directions. The showroom and office walls are 
framed with wood I-joists, super insulated, and 
certified to Passive House standards. The exterior 
cladding is of prefabricated panels of horizontal 
Douglas-fir, and dense, durable larch boards.

OWNER BC Passive House
ARCHITECT Hemsworth Architecture
STRUCTURAL ENGINEER Equilibrium Consulting Inc. 
COMPLETION 2014  SIZE 1,500 m2
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StructureCraft Facility
Abbotsford

StructureCraft, an engineer-led fabricator  
of innovative timber structures, reinvents  

the industrial building typology with their 
facility in Abbotsford, east of Vancouver.   
The prefabricated facility, built from a simple 
kit of parts composed of glue-laminated 
timber (glulam) columns and beams, tall wood 
walls, and wood roof panels, was erected in 
just five days, demonstrating a cost-effective 
method of constructing an attractive industrial 
building. The facility includes a manufacturing 
plant for dowel-laminated timber (DLT), 
and open-concept offices where designers, 
engineers, estimators, and fabricators work 
collaboratively on custom mass-timber 
structures, from concept and modelling to 
fabrication and installation. 

As a sustainable alternative to concrete tilt-
up construction, its prefabricated wall and roof 

panels showcase the variety of cutting-edge 
mass-timber and engineered wood products 
that the facility itself designs and assembles 
for projects around the world. In addition to 
DLT, these include laminated strand lumber, 
nail-laminated timber, and glulam.

OWNER StructureCraft Builders Inc. 
ARCHITECT Keystone Architecture
STRUCTURAL ENGINEER StructureCraft Builders Inc. 
COMPLETION 2017  SIZE 4,645 m2



Equilibrium Consulting principal Robert 
Malczyk may be the Engineer of Record on 
Shigeru Ban’s tall downtown Vancouver 

timber project, but he’s more interested in the 
humble mid-rise. The mid-rise, not the attention-
seeking wood skyscraper, he argues, will 
ultimately transform the way we see wood-frame 
and mass-timber construction. “Combining 
energy efficiency and mass timber is my personal 
passion,” says Malczyk. “Of course, it’s nice to be 
involved in these [tall] buildings, but I think the 
biggest change we can influence is in mid-rises.”

 Shigeru Ban’s Terrace House in Coal Harbour 
is one of a number of wood skyscrapers 
underway in the global race to the top. The first 
twelve stories will be constructed with traditional 
concrete and steel, while the remaining seven 
will feature exterior wood elements and floor 
plates cut from timber. The plan is for all of the 
wood to be sourced locally.

According to Malczyk, mid-rise buildings—
anywhere between five and twelve storeys—built 
from readily available B.C. wood products are 
incredibly energy efficient, and will put taller 
wood construction firmly within the mainstream. 
North American developers are realizing this, and 
in many cases, the combined use of light-wood-
frame and mass-timber construction can offer 
economic advantages over traditional steel and 
concrete. 

It’s not only cheaper, but prefabricated mass 
timber means less debris and noise, which makes 
it less likely to disturb nearby residents. In North 
America, we already have the technology to build 
a mid-rise in the space of a week, says Malczyk. 
“Developers are doing it now for very economical 
buildings, not the high end,” he says. “It’s more 
of a base market with mass timber, which is  
huge progress.”

His founding partner at Equilibrium, Eric 
Karsh, concurs. For the last couple of years, 
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Timber for Two
Cutting-edge duo Robert Malczyk and Eric Karsh 
want to transform the way we think of timber
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and now, twelve storeys doesn’t seem so high 
anymore,” says Karsh. “There is a psychological 
barrier” when talking about building height, he 
says. “When they first built concrete high-rise 
buildings in Chicago, people were crossing 
the street to get away—they thought those 
buildings would collapse.”

 The busting of psychological barriers is one 
reason for the race to build higher with wood, 
as well as the publicity and marketing value 
that it gives the designer and developer, says 
Karsh. But those barriers are vanishing, with the 
groundswell of other design and engineer firms 
working in wood. 

 It can take decades to change the standard 
way that the construction industry works, but 
it is slowly changing, says Malczyk. He cites his 
own Kitsilano home as an example: when it 
was built several years ago it was a challenge, 
because its Passive House construction didn’t 
fit with the conventional building standards at 
the time.

Malczyk is passionate about Passive 
House, which is well suited to mass-timber 
and wood-frame construction. Many consider 
the Passive House standard to be the most 
rigorous voluntary energy-based certification in 
the design and construction industry. His firm 
collaborated with Hemsworth Architecture on 
the BC Passive House Factory in Pemberton, 
just north of Whistler. Another Passive House 
project nearby, and one of more personal pride, 
is his own Rainbow Prefab Duplex constructed 
in Whistler in 2011. It is the first home in 
B.C. to be certified by the Passivhaus Institut 
in Darmstadt, Germany. It took four days to 
build and it’s so energy efficient, Malczyk 
says he doesn’t have to turn on the heat until 
mid-December. That’s a way of living that any 
homeowner would get behind. 

For both Malczyk and Karsh, mass timber is 
no longer perceived as the exception but is on 
its way to becoming the rule. There is already 
a growing awareness among developers of 
multi-family residential buildings who see the 
economic advantage. Karsh says although it 
may look like slow going, in the grand scheme 
of engineering history, the transformation 
has been faster than we think. Considering 
the formidable task of training and spreading 
awareness among industry professionals, 
fulfilling peer-reviewed site-specific safety 
requirements, and sourcing supplies, it’s coming 

the push for residential and office mid-rises 
has gained momentum, with dozens of 
B.C. buildings in the design, permitting, 
and building stages—largely because the 
development industry is on board, says 
Karsh. “A few years ago, we were only doing 
demonstration projects. Now we are doing 
developer-driven projects. They didn’t want to 
be the first to do it, because issues needed to 
be resolved. I think we’ve crossed that barrier.”

 Beyond mid-rise and tall timber towers, 
the award-winning firm takes on projects 
around the world—everything from creative 
small-budget renovations to public institutions 
and internationally recognized landmarks. This 
includes B.C.-based projects such as the Wood 
Innovation and Design Centre in Prince George, 
the University of British Columbia’s (UBC) Earth 
Sciences Building, and Whistler’s Audain Art 
Museum, as well as international projects such 
as the University of Massachusetts Design 
Building and the WoodTek headquarters in 
Taiwan, which is that country’s first cross-
laminated timber building. 

Malczyk and Karsh head up their own 
distinct projects, but regularly collaborate and 
consult with each other. Malczyk is working 
on several developments with Boston-based 
architect Tom Chung, principal at Leers 
Weinzapfel Associates. And Karsh often works 
with Vancouver-based architect Michael Green, 
who shares his ardour for timber construction 
and design. Karsh and Green collaborated on 
a book, The Case for Tall Wood Buildings, in 
which they present a new way of designing 
and building timber panel and glue-laminated 
timber towers up to thirty storeys high. 

 Karsh says that when writing the book, 
they had planned the case for twelve storeys, 
but after Green saw an ancient temple in 
Japan at that height he came back and said 
they should aim for twenty storeys. They came 
up with a model, and found it worked so well 
that Karsh suggested they go even higher. 
Green mentioned the potential for a thirty-
storey wood building at a public talk, which, 
to their surprise, got covered by the press. 
Suddenly, they were committed to a thirty-
storey case study. 

 “That was a challenge technically and 
psychologically. It was not something I could 
wrap my head around easily. Once we got 
into it, it became evident that it could work, 

together relatively quickly. “I do think it is 
happening quite fast, when you consider what 
is involved in a transition of this kind,”  
he says. “People get impatient and ask, ‘Why is 
this not becoming popular faster?’ I think it is 
already there.”

Earth Sciences Building
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This single-storey glue-laminated timber 
post-and-beam state-of-the-art facility is 

the first industrial building in North America 
to be designed to the Passive House standard, 
a remarkable achievement given the large, 
exposed surface areas of the building and 
the region’s cold winters. The University of 
Northern British Columbia’s research facility 
for students and faculty in the Master of 
Engineering in Integrated Wood Design 
program includes labs, classrooms, and a 
mezzanine with additional office space. 

Rather than using conventional studs for the 
walls, the five hundred millimetres of mineral 
wool insulation required to meet the Passive 
House standard is fitted between vertical 

light-wood trusses that were custom built in 
a local factory. Interior sheathing materials for 
floor, wall, and roof assemblies are left exposed. 
A life-cycle analysis determined that, with its 
low energy demands, biofuel heating source, 
and the carbon stored in its wood structure, the 
building generates 70 percent less greenhouse 
gas than a similarly constructed industrial 
building designed to current code standards. 

OWNER University of Northern British Columbia 
ARCHITECT Stantec 
STRUCTURAL ENGINEER Aspect Structural Engineers 
COMPLETION 2018 SIZE 1,070 m2



Wood Innovation and Design Centre
Prince George

When completed in 2014, the Wood 
Innovation and Design Centre (WIDC) 

was one of the tallest modern timber buildings 
in North America, with eight levels (officially, 
six storeys with an added mezzanine plus 
penthouse). Built in part to house a new Master 
of Engineering in Integrated Wood Design 
program at the University of Northern British 
Columbia, the building features an open atrium 
and demonstration space, a lecture theatre, a 
workshop and laboratory, and spaces for faculty 
offices and classrooms. 

As a demonstration project, WIDC not only 
showcases a wide range of locally sourced 
products and species, but serves as a repeatable 
and expandable template for constructing 
future tall wood buildings of different sizes 
and functions. The shape of the building—a 
clean, modern box—is intentionally restrained. 
Its simplicity lends itself to the practical and 
essential goal of repeatability, and gives centre 
stage to the beauty of the various woods and all 
their details.

WIDC’s structural concept is that of “dry 
construction”—using custom, prefabricated 
structural wood components—which 
virtually eliminates the use of concrete 
above the foundation, with the exception 
of the floor in the mechanical penthouse. 
This concept also allows for the wood to 
be elegantly and purposefully exposed as 
the finish throughout the building. The 
primary structure consists of an innovative 
combination of post-and-beam construction 
and built-up cross-laminated timber (CLT) 
floor panels. Glue-laminated timber (glulam) 
beams frame into glulam columns, both 
of which were chosen for their exceptional 
structural performance. 

Several wood species were used in the 
construction—including Douglas-fir, western 
red cedar, hemlock, pine, and spruce—and 
were all sustainably harvested from B.C. forests. 
While traditional wood products like dimension 
lumber and plywood panels were employed 
in various ways, the structural design and 
building envelope focused on engineered wood 

products—glulam, CLT, parallel strand lumber, 
and laminated veneer lumber, all of which were 
produced in British Columbia.

Much of the building’s exterior features  
a unique and striking type of cladding— 
a combination of naturally weathered and 
charred western red cedar siding. Its lustrous 
black finish is durable and low maintenance,  
as the charring process makes it more resistant 
to flame and pests. 

The building envelope design, with its varied 
glazing pattern, is a metaphor for the natural 
outer layer of a northern tree, which has thick 
bark and moss on the north side to protect from 
the elements, but is thinner on the opposite side 
for greater exposure to the sun.

OWNER Province of British Columbia 
ARCHITECT MGA | Michael Green Architecture 
STRUCTURAL ENGINEER Equilibrium Consulting Inc. 
COMPLETION 2014  SIZE 4,820 m2
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