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Our studios.



DateAcross truly varied sectors.



The Well, Canada. Mixed Use.






Gap House, UK.                                                                                                               Housing.



80 Atlantic Avenue, Canada. Workplace.



Everton F.C. Stadium, UK. Sport and Entertainment.



AstraZeneca Global R&D Headquarters, UK. Science and Technology.



BOXPARK, UK. Retail.



Alderhey Children’s Hospital, UK.                                                         Healthcare.



Various Multi-unit Residential Projects, Canada.                                             Housing.



Off-Site Construction?
Why



Key trends.

Affordability 
Crisis

Housing 
Crisis

Climate 
Crisis

Productivity 
Issues

Circular 
Economy

Supply Chain 
Volatility

Assembly and 
Disassembly

Technology 
Revolution



Collaborating Across Studios



Valhalla Village, Toronto ON

“Our goal is to support our clients’ challenge to build housing 
that is affordable and to bring their product to market 
quickly and systematically, driving their competitive 
advantage with OSC.”

- BDP Quadrangle



Collaborating Across Studios



Principles 

• Simplify the Part Count

• Minimize Fasteners

• Standardize Components

• Maximize Design Reuse

• Ease of Assembly

• Modular Design

• Design for Automation

• Minimize Handling and 

Transportation

• Design for Tolerance

• Eliminate Unnecessary 

Features

• Design for Materials

• Early Collaboration

DfMA (The over riding philosophy)
Design for Manufacture and Assembly

MMC 
Modern Methods of Construction

Categories
1. Pre-manufacturing (3D primary 

structural systems)

2. Pre-manufacturing (2D primary 

structural systems)

3. Pre-manufacturing (non-

systematized structure)

4. Additive manufacturing 

(structural and non)

5. Pre-manufacturing (non-

structural assemblies)

6. Traditional building product led 

site labour reduction

7. Site process led labour reduction

P-DfMA 
Platform based DfMA

OSM  
Off-Site Manufacture 

OSC Off-Site Construction
IC Industrialized Construction
OSC Off-site construction

Enables

Adapted from Ron Lang of Construction Innovation Hub Offsite Alliance
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Acronyms, acronyms, acronyms….



Key trends.

Pre-manufacturing

3D Primary 
Structural Systems

Pre-manufacturing

2D Primary 
Structural Systems

Pre-manufacturing 
Components

Non-systematized 
Structural Systems

Additive 
manufacturing

Structural and Non-
Structural

Pre-manufacturing           

Non-structural 
Assemblies

Traditional Building 
Product Led

Site Labour 
Reduction/ 
Production 

Improvement

Site  Process Led

Site Labour 
Reduction/ 
Production 

Improvement

1 2 3 4 5 6 7

MMC Categories

Site Based ImprovementOff-Site and Near-Site Pre-manufacturing

Adapted from the UK Ministry of Housing, Community and Local Government, MMC Definition Framework



What is being built?
Precedents
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Prefabrication Just-in-Time Delivery
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Understand Available Products



Mass Timber Supply Chain

And European Suppliers Too…



Post & Beam

Asymmetrical Flanged Beam
Or DELTABEAM ®

Timber-Concrete Composite (TCC)Timber Slab Bands

Flat Plate CLT

Mass Timber Systems



Post & Beam

Asymmetrical Flanged Beam
Or DELTABEAM ®

Timber-Concrete Composite (TCC)Timber Slab Bands

Flat Plate CLT

Mass Timber Systems



Carbon 12, Kaiser + Path, Portland, OR

Mass Timber Systems – Post and Beam

Timber

All Columns Aligned

Transfer Beam

Concrete

Columns Misaligned



The Ascent,
Korb + Associates,
Milwaukee, WI

Mass Timber Systems – Post and Beam



Mass Timber Systems – Flat Plate CLT

Brock Commons, 
Acton Ostry Architects,
Vancouver, BC



Mass Timber Systems – Flat Plate CLT



Brock Commons, 
Acton Ostry Architects,
Vancouver, BC

Mass Timber Systems – Flat Plate CLT



Brock Commons,
Acton Ostry Architects,
Vancouver, BC

Mass Timber Systems – Flat Plate CLT



The Typical Suite Module

3.25m 3.25m

Bedroom Living

3.25m 3.25m

Bedroom Living

3.25m

Bedroom

6.5m Typical Grid 9.75m Typical Grid

Parking 
Space

Parking 
Space

Parking 
Space

Parking 
Space

Parking 
Space

1 Bed Suite 2 Bed Suite

Defining a Suite Module



x x

Bedroom Living

x x

Bedroom Living

x

Bedroom

2x 3x

1 Bed Suite 2 Bed Suite

Defining a Suite Module



16.0m Max. Panel Length
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Defining a Suite Module



x x x x x

5x

Bedroom Living Bedroom Living Bedroom

Flat Plate CLT

Defining a Suite Module
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Flat Plate CLT

1 Bed Suite 2 Bed Suite

Defining a Suite Module



Flat Plate CLT



Flat Plate CLT



Flat Plate CLT



Flat Plate CLT



1 Bed Suite

2 Bed Suite

Flat Plate CLT



1 Bed Suite

2 Bed Suite

Flat Plate CLT
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Flat Plate CLT







Encapsulation Strategy

Char Depth

Fully Exposed – 
No Encapsulation Materials

Reduced Char Depth
With Encapsulation Materials

Char Depth

Char Depth

Reduced Structural Depth 
With Encapsulation Materials

$$$

Potential 
Savings

7-Ply CLT 7-Ply CLT 5-Ply CLT



Wood Volume

7-Ply: 245mm > 5-Ply: 175mm
=

+/- 30% Reduction in Wood 
Volume Required

$$$

x 12 
Storeys



Mass Timber System Depths



Midrise Guidelines – The “Prototypical Midrise”

Performance Standard #1:

The maximum allowable height of buildings on the Avenues 

will be no taller than the width of the Avenue right-of-way, 

up to a maximum mid-rise height of 11 storeys (36 meters). 

36.0m ROW

4.5m Min.

3.0m Typ.

5.0m Max.

9’ Clear



Midrise Guidelines – Flat Plate CLT

36.0m ROW

9’ Clear



Midrise Guidelines – Post & Beam

9’ Clear

36.0m ROW

Varies again… +



Midrise Guidelines – A Structural Comparison

Max. Zoning Allowance Flat Plate CLT Post & Beam

9’ Clear
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Site Plan



Rendering



Context



Sections



Elevations



The Mock-up



Air and Water Testing



Transportation and Installation



The Details



“The system benefits outweigh the 
challenges”
 Coordination of manufacturing timing and 

installation logistics was challenging
 No hoist required for windows, less hoist 

congestion
 30-40% savings on winter heat
 No damage to panels or windows
 Cost savings the next time they follow this 

strategy
 More trucks for panel transportation

Client Post Mortem “Crane time is king!”
- Cortel Group



Comparing Systems



Elevator Strategy

 The elevator is critical path. 16-22 weeks 
from completion of the midlevel roof to make 
the elevators operational

 Mid-level MPH makes sense over 55 
storeys, early occupancy of lower floors 
(Schedule G), 2 months saving

 When crane size increases, crane speed 
slows, big impact over construction 
schedule

LEGEND 

HIGH-RISE ELEVATOR STOPS
LOW-RISE ELEVATOR STOPS
HYDRAULIC ELEVATOR FOR L58-59
ELEVATOR OVERHEAD – HIGH-RISE
ELEVATOR OVERHEAD – LOW-RISE
MACHINE ROOM
AMENITY
MECHANICAL ROOM
RESIDENTIAL BIKE LOCKERS
ELEVATOR CROSS OVER FLOOR



Design and Reality
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Site Plan



Context



Site Section



Wall Section



Typical Structural Bay
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Details
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Suite Layout
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Suite Section



Date

The Mock-up



Contrasting Cast-in-place with Precast



Contrasting Cast-in-place with Precast



Contrasting Cast-in-place with Precast



Transportation



Installation









The Details





Comparing Systems



Design and Reality
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What’s Next?
Actions









Discussion
Michelle Xuereb, Innovation Director
mxuereb@bdpquadrangle.com 

mailto:mxuereb@bdpquadrangle.com
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