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WoodWorks | The Wood Products Council

is a registered provider of AlA-approved continuing
education under Provider Number G516. All
registered AIA CES Providers must comply with
the AIA Standards for Continuing Education
Programs. Any questions or concerns about this
provider or this learning program may be sent to
AlA CES (cessupport@aia.org or (800) AlA 3837,
Option 3).

This learning program is registered with 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.

AlA continuing education credit has been reviewed
and approved by AIA CES. Learners must complete
the entire learning program to receive continuing
education credit. AIA continuing education
Learning Units earned upon completion of this
course will be reported to AIA CES for AIA
members. Certificates of Completion for both AIA
members and non-AlA members are available
upon request.

Questions related to specific materials, methods, and services will be
addressed at the conclusion of this presentation.
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Course Description

This session explores the Chief Leonard George Building—Canada’s first mixed-use tall mass timber
Passive House project—and how the architectural, structural engineering, and building enclosure
teams coordinated its design and construction. Attendees will examine how a prefabricated mass
timber structure, mass timber envelope panels, and high-performance Passive House strategies

were coordinated to create a safe, durable, energy-efficient, and culturally responsive building.

Topics include the tall timber structural system, integration of prefabricated enclosure components,
and the building science principles used to support thermal performance, airtightness, moisture
control, indoor air quality, and occupant comfort. Presenters will also discuss how robotic
premanufacturing and coordinated off-site fabrication reduced construction waste, site traffic,

noise, and installation risk while improving dimensional accuracy and construction efficiency.



Learning Objectives

1. Describe how the structural, architectural, and building enclosure systems of a tall mass timber

building can be integrated to meet life-safety, durability, and building performance requirements.

2. Evaluate Passive House design strategies for airtightness, thermal continuity, moisture

management, indoor air quality, and occupant comfort in a mixed-use mass timber building.

3. Identify how prefabrication, robotic manufacturing, and coordinated installation planning can

improve construction accuracy, reduce site impacts, and mitigate risks associated with tall mass

timber construction.

4. Apply lessons from the Chief Leonard George Building to the planning and design of code-compliant
tall mass timber projects that support structural safety, enclosure resilience, environmental

performance, cultural responsiveness, and occupant well-being.
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1766 Frances Street Fire
Dec 2017

Significant fire in a VNHS family building

* Residents evacuated safely

VNHS reported ~50 tenants displaced

e Temporary lodging was arranged with Emergency
Support Services
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1. Cultural Relevance

2. Community Healing

3. Technological Innovation

4. Environmental Stewardship
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1. EXISTING SITE 2. HEIGHT

EXISTING & STOREY BUILDING
SITE 1766
CHARACTER BUILDING
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e La ndsca'ﬁé.;‘héiide?-ﬁi@ and medicinal gardening




* Designed for Indigenous families & singles

e Mix of four-bedroom apartments and studios
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Passive House

South

Inﬂ'-n --l)--
L) o] [

| ] e g e R E— e v
[\ =3
PEL Y | -
Byt o e — ]
i!ﬂ!l il [l

s ]
}’Taﬂ‘.h& 3.'..
S

.‘T-.F .'.' - o —
) Pj- ] =
S

K2
! . le
' |88 » =

s g R | 5 .‘,_’;‘:
G . w&”f‘""

— - o, '--,4-! ,,;‘. v : g h-" )



Operational

Embodied



a model for the future?




I_I 2. CLG Structure and Construction

1. Point-Supported CLT







Point-Supported CLT
In British Columbia

» Prefabrication of CLT panels speeds
up installation, easier on-site
assembly

* No beams = reduced total floor
depth

» |ayout modularity makes it ideal for
student and social housing




UBC Tallwood
at Brock Commons
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e Tallest timber building in the world at the time of
completion

» 17-storeys, two concrete cores

e Complete four months faster than a typical project of this
size




>
- <
TUULE e
.;.'“ -‘i
v 4
(7
‘L \
v ld
> =
",g‘ ‘ Wi E g £
A : . -~ > : S " I
' “’x ST K N
_'.o'l.) !

e 12-storeys %i
e Steel concentrically braced frame modular cores }

e CLT floors supported on steel HSS columns




e 10-storey hybrid mass-timber

e Six-storey timber structure above a four-storey concrete
podium

e Three concrete cores
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¢ One concrete core

» Prefabricated panelized exterior walls
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Lateral System



Gravity System




Point-Supported CLT
Testing

300+ tests

Assessed punching shear capacity of
CLT

Multiple species & layups

Funded by NRCAN
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1. Passive House Principles

2. Energy & Carbon

3. Prefabrication

4. Chief Leonard George Panel



Passive House -
PrinCipleS - Continuous U;—?ﬁ] performance
insulation windows
SRR NP\ Heat
Exemplary
airtightness - R g
N ventilation
Thermal bridge-

free design




Continuous Insulation

Nominal Panel

Cladding Attachment Clip



Thermal Bridge-Free Design
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Exemplary Airtightness
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Exemplary Airtightness
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BC Housing & Toronto Green Standard v4 Tier 2

Airtightness (L/s/m? at 75 Pa)
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High Performance Windows
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Heat Recovery Ventilation




All-Electric Building







Final‘ E ne rgy M etri Cs = VBBL ® Chief Leonard George

oo

~80% better than VBBL

TEDI

~57% betterthan VBBL

Final Energy / TEUI
~53% better than VBBL
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What about Carbon?

FIGURE 1: LIFECYCLE STAGES
Diata source: BS EMN 15978:2011
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Hybrid Mass Timber Structure

BY ELEMENT

GLOBAL WARMING POTENTIAL
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Facade Embodied Carbon

Exterior Wall EC (kgCO,e / m?
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Cumulative Carbon Emissions ( kgCO,e/m’)
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Life Cycle Carbon Emissions (Embodied + Operationall

Current CoV Carbon Intensity Maximum - 800 kgCO,e / m*

CAGBC Zero Carbon Building Design Standard Target - 425 kgCO,e / m*

mEmbodied Carbon

Chief Leonard George - 206 kgCO.e / m*
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~206 kgCO.,e / m? over 60 years
(79% reduction in carbon intensity)



Renewed Interest in
Prefabrication

Number of construction
workers per unit under

construction
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Physical Practical Environmental
height of building & speed, cost, & local energy efficiency
accessibility of sites labour availability (PH/NZ/Step Code)







Chief Leonard
George Panel



Facade Construction Options

Site-Built Window-Wall Unitized Curtain Wall Mega Panel



Mega Panels

Advantages
* Can integrate a wide range of punched
window and cladding options

* Thermal performance targets easily
achieved

e Large [fewer]) panels can reduce
construction time and minimize
moisture exposure of building timber
structure

Disadvantages
* Limited pool of suppliers [but growing]

» Design-assist process and
performance mock-up often required

* Requires tower crane time
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Facade Embodied Carbon
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PMU Testing to Manage Risk
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