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Our studios.

19 12 6

Studios  Countries @ Regions

N America S America
New York Lima
Toronto

BDP. Quadrangle

UK

Birmingham
Bristol
Cardiff
Edinburgh
Glasgow

Europe
Leeds Dublin
Liverpool Rotterdam
London
Manchester
Sheffield

MENA
Abu Dhabi

Asia Pacific

New Delhi
Shanghai
Singapore

Built Original.



Across truly varied sectors.
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The Well, Canada. Mixed Use.







Gap House, UK.




80 Atlantic Avenue, Canada. Workplace.



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



Science and Technology.

AstraZeneca Global R&D Headquarters, UK.



BOXPARK, UK. Retail.
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Alderhey Children’s Hospital, UK. Healthcare.
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Various Multi-unit Residential Projects, Canada. Housing.



Off-Site Construction?



Key trends.

Affordability
Crisis

As

Technology
Revolution

BDP. Quadrangle

a

Housing
Crisis

e

Supply Chain
Volatility

Climate
Crisis

o
£

Circular
Economy

Productivity
Issues

Assembly and
Disassembly

Built Original.



Collaborating Across Studios

WHAT DOES 1.5M HOMES LOOK LIKE?

Calculating the height of a tower
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“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
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Valhalla Village, Toronto ON




Collaborating Across Studios

BDP.

' DfMA

Design for Manufacture and Assembly

Neil Hayward

For internal use only — not for external distribution




Acronyms, acronyms, acronyms....
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DfMA (The over riding philosophy)

Design for Manufacture and Assembly

MMC

Modern Methods of Construction

P-DfMA
Platform based DfMA

OSM
Off-Site Manufacture

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

Enables

Categories

1

7.

Pre-manufacturing (3D primary
structural systems)
Pre-manufacturing (2D primary
structural systems)
Pre-manufacturing (non-
systematized structure)
Additive manufacturing
(structural and non)
Pre-manufacturing (non-
structural assemblies)
Traditional building product led
site labour reduction

Site process led labour reduction

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

Adapted from Ron Lang of Construction Innovation Hub Offsite Alliance




MMC Categories

2

Pre-manufacturing

3D Primary
Structural Systems

2
AT

Pre-manufacturing

2D Primary
Structural Systems

3

Pre-manufacturing
Components

Non-systematized
Structural Systems

Additive
manufacturing

Structural and Non-
Structural

5

Pre-manufacturing

Non-structural
Assemblies

6

Traditional Building
Product Led

Site Labour

Reduction/

Production
Improvement

/

“ai,)

- 9
Site Process Led

Site Labour

Reduction/

Production
Improvement

Off-Site and Near-Site Pre-manufacturing

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

BDP. Quadrangle

Site Based Improvement

Built Original.




What is being built?



MMC Categories

Xz

Pre-manufacturing

3D Primary
Structural Systems

AT

Pre-manufacturing

2D Primary
Structural Systems

Pre-manufacturing
Components

Non-systematized
Structural Systems

Additive
manufacturing

Structural and Non-
Structural

Pre-manufacturing

Non-structural
Assemblies

-/)‘-)

4

Traditional Building Site Process Led
Product Led
Site Labour
Site Labour Reduction/
Reduction/ Production
Production Improvement
Improvement

Off-Site and Near Site Pre-manufacturing

BDP. Quadrangle

Site Based Improvement

Built Original.
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Other Examples

461 Dean Street
Brooklyn, NY
SHoP Architects

DMA Manufacturer:

" U FullStack
A Modular

Developer:

Always Innovating

-ORESTCITYRATNER a
AENNEY (9 Greenland

General Contractor:

SKANSKA

Alt Hotel
Calgary, AB
Lemay Michaud Architecture

DfMA Manufacturer:

*oLcoMm

MODULAR




Other Examples

Local Manufacturers

321 Dovercourt Road
Toronto, ON
Montgomery Sisam

DfMA Manufacturer:

b

MODULAR

Developer:

0l ToronTo

Fero International Inc.
Greater Toronto Area

Fero -:E

L .umuamm& uuuum
L

,1-n\
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Other Examples

Local Manufacturers

Stack Modular
Greater Toronto Area

STQCK

MODULAR

o

BECC Modular Homes DESIGN DEVELOPMENT:
Ancaster, ON iR irAnasdie
be L,Op’! ble, be creative




Other Examples

College Road
Croydon London. UK
HTA Design

DfMA Manufacturer:

|

VISION

Developer:

TIDE=

g
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L 6
Telalal

50 storey, 817 units

plus 35 storey 120 affordable units
Tallest volumetric in Europe

73% of the floorplate built in 32% of the
schedule, 28 month schedule

LE B B R A}



Other Examples

Ten Degrees
Croydon London. UK
HTA Design

DMA Manufacturer:

VISION

Developer:
A—
TIDE ==
-—
Rental Operators:

GREYSTAR"

1 38 and 44 storeys, 1,500 units
42% schedule savings, 26 month schedule



Other Examples

Mapleton Crescent
Wandsworth London, UK
Metropolitan Workshop

DfMA Manufacturer:

VISION

Developer:

o

Innn
Iuwﬂﬁ{j

27 storeys & 89 units
18 month schedule
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MMC Categories

Xz

Pre-manufacturing

3D Primary
Structural Systems

2
AT

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

-/D")

<

Site Process Led

Site Labour

Reduction/

Production
Improvement

Off-Site and Near Site Pre-manufacturing

BDP. Quadrangle

Site Based Improvement

Built Original.




MVA1

19027 | Milton, ON

!
=] :

&
A a7/ a7 a7 av

In Construction (90%)

MMC Pre-manufactured
Category 2D Primary Structural System

Product:
Pre-fabricated Structural Wall,
Floor, Core Components,

Balconies and Demising Walls

Client:
Great Gulf

Contractor:
Great Gulf

Manufacturer:
Home Technology

G R e ———



Hot Condos

09038 | Mississauga, ON

Completed

MMC Pre-manufactured
Category 2D Primary Structural System
Product:

Pre-fabricated Structural Wall,
Floor, Core Components,
Balconies and Demising Walls

Client:
Great Gulf

Contractor:
Great Gulf

Manufacturer:
Home Technology

H.Sffsssf Concrete Underground Garage
m Structure

2 == Concrete Slab
Prefabricated Structural
3 "f Wall Components

- Corridor and exterior wall

Prefabricated Structural
Floor Components

5 ﬁ>‘] Elevator Core Components

- Utilizing cross laminated timber

6 Non-Structural Demising Walls
e = - For maximum unit size flexibility

Bay Windows
-To create unique Architectural
expression

Prefabricated Balcony
Components

L)
= ///;Jj,ff‘// : - Supported by independent wooden
o AL T e




Local Manufacturers

Assembly Corp (formerly R-Hauz) Panelized Building Solutions
Greater Toronto Area Greater Toronto Area

£ Assembly - CPANELIZED




MMC Categories

Xz

Pre-manufacturing

3D Primary
Structural Systems

AT

Pre-manufacturing

2D Primary
Structural Systems

3

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

-/D")

<

Site Process Led

Site Labour

Reduction/

Production
Improvement

Off-Site and Near Site Pre-manufacturing

BDP. Quadrangle

Site Based Improvement

Built Original.




3526 Lake Shore

20032 | Toronto, ON

Design in Progress

MMC Pre-manufactured Primary
Category Structure

Product:

200 mm

Hollowcore Slab with

Cold Formed Steel Stud Wall

@ STUBBE'S

Client:
Minto Group

Contractor:
Magest

Manufacturer:
Stubbe’s Precast Commercial

FRMG—1 ‘n
!

RETR To DETAL:
/34,1 FoR INFD.

s greanG,
SE7 WECH.

L exten or i
WL A,
E=]

HOLLOWCORE SUPPORT -

ECZ001F FLOOR OPENING

HANGER SADDLE

— PRECAST HOLLOW
CORE SLAB

HOLLOWCORE PLANK DIAPHRAGM TO

Hienoash PRECAST WALL

BREAK OUT TOP OF SLAB, DRILL AND EPOXY DOWELS
INTO WALL AT 45' ANGLE AND FULLY GROUT WITHIN
FIRST HOLLOWCORE. STAGGER DOWEL ON EA. SIDE_TO
AVOID INTERFERENCE. REFER TO ASSOCIATED TABLE FOR
SIZE, LOCATION & SPACING OF REINFORCING. REFER TO
PLANS AND SCHEDULES FOR CONNECTION LOCATION.

POOSRAOOOG il &,
v 1,)‘

REFER TO CONCRETE WALL
REINF. TRANSITION DETAILS FOR
VERTICAL REINF. DETAILING
BETWEEN FLOORS

PRECAST CONCRETE P PRECAST HOLLOWCORE DIAPHRAGM, BY
Wi EL, BY SUPPLIER, REFER TO PLANS & SCHEDULES
PRECAST DESIGNER S L FOR SIZE. LOCATION AND SPAN DIRECTION
rx | Dia EMBED. HOOK SPACING EPOXY
MA i (mm) (mm) (mm)
 TYPICAL 15M 203 457 1220 HILTI HIT-HY 200
1 15M 203 457 610 HILTI HIT=HY 200
2 15M 203 457 305 HILTI HIT-HY 200
[3] 15M 203 457 203 HILTI HIT-HY 200
3
NOTES:
1. WHERE NO CONNECTION TYPE SPECIFIED ON PLAN, PROVIDE [TYFICAL] CONNECTION
2. WHERE PRECAST PLANKS ARE REQUIRED TO BE SOLID, SUPPUER TO INCLUDE LOCAL RECESSED
AREAS TO ACCOMMODATE INSTALLATION OF THE DOWELS AND GROUTED SCLID UPON COMPLETION




Tower A

e

7

Tower D*

Valhalla Village, Tower D

In Construction (30%)
18008 | Toronto, ON

MMC Pre-manufactured Primary
Category Structure

VPS

Precast Wall Panels for Core, MOBULAR PRECAST SYSTEM
Precast Columns, Precast
Hollowcore Floor Slabs

Client:
KingSett Capital

Contractor:
Reliance Construction Group

CAGBC | S

Zero Carbon Building Certified (ZCB-D)

Manufacturer:
Modular Precast Systems

precast

system is 10" E
in height but
the system

can go up to
12” without
any joints in
between

MEP SERVICES TO
BE ACCOMOOATED
BELOW BEAMS

—fm

NODULARPRECASTSTUCTURE
YN

5 T A Ak A A B TR

F

PRECAST BEAN

. A
AAAAARAAAR)

75% MPS

25% CIP

(or)
N
£
LS —
[ L
5 wep semvces 1
| BE ACCONODATED
BELOW BEAMS
d
x
»
2 i pr—
.l el
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80 Atlantic

Completed
12106 | Toronto, ON
MMC Pre-manufactured Primary
Category Structure

Glulam columns, Glulam
beams, NLT floor panels

Client:
Hullmark

Contractor:
Eastern Construction

Mass Timber Installer:
Timmerman Timberworks

Mass Timber Manufacturer:
Nordic Structures




» Timmins
Sudbury -

Windsors +Ottawa

TORONTO

Prefabrication

Just-in-Time Delivery
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O055TF Headquarters

George Brown College

Co, -

"™

Centennial College Victoria College Learning Centre CAMH Research Cenire Residential?
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Cultural Hub Residence

"™

230 Royal York 1925 Victoria Park Quayside Timber House 2453-2469 Bloor West What's Next?



B CLT Panel Modules A
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2453 - 2469 Bloor St W Bosiyn iniagress

22021 | Toronto, ON

MMGC Pre-manufactured Primary »
Category Structure %
Product: - o |
Glulam columns, Glulam T (L Public Corridor
beams, NLT floor panels Circulation / = Elovator
Services T | | s :
Client: 4
Leader Lane Developments S
Windmill Developments -
Mass Timber Installer: -
Mass Timber Manufacturer:
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Mass Timber Supply Chain

North American Timber Manufacturers
NOTE:

Manufacturer information changes often. Information provided is current as of March 2024.

Western Archrib

Variables between timber suppliers:

¢ Products Offered (NLT/CLT/GLT/DLT, etc.)

¢ Product Maximum / Minimum Dimensions

* Production Capacity (Volume & Production Queue)

Location-based Considerations:
* Transportation Logisitics and Maximum member sizes
¢ Transportation-related Embodied Carbon

Boissevain, MB (x 2,300km)
Edmonton, AB (£ 3,450km)

Kalesnikoff
Castlegar, BC (+ 3,700km)

FraserWood Timber
Squamish, BC (x 4,420km)

StructureCraft
Abbotsford, BC (+ 4,300km) o)

Seattle, WA (+ 4,150km)
\:8 o
3

Mercer Mass Timber |
Penticton, BC (+ 4,050km) I—O o
Spokane Valley, WA (+ 3,700km)

Freres Engineered Wood

Lyon, OR (= 4,200km)

Vaagen Timbers
Colville, WA (= 3,800km)

SmartLam
Columbia Falls, MT (+ 3,400km)

: l

And European Suppliers Too... ‘

Nordic Structures
Chibougamau, QC (x 1,235km)

Art Massif

Saint-dJean-Port-Joli, QC (+ 895km)

Sterling Structural

J} Q’ Toronto, ON

Phoenix, IL (= 800km)

Element 5
St. Thomas, ON (x 196km)

SmartLam
Dothan, AL (x 1,235km)

Binderholz

Enfield, NC (= 1,100km)

Live Oak, FL (+ 1,975km)

Mercer Mass Timber
Conway, AR (= 1,800km)




Mass Timber Systems

™ T e

Post & Beam Timber Slab Bands Timber-Concrete Composite (TCC)

Asymmetrical Flanged Beam Flat Plate CLT
Or DELTABEAM ®



Mass Timber Systems

Post & Beam Timber Slab Bands Timber-Concrete Composite (TCC)

Y- BRI

Asymmetrical Flanged Beam Flat Plate CLT
Or DELTABEAM ®




Mass Timber Systems — Post and Beam

Concrete
Transfer Beam
v
Columns Misaligned
Timber
v v
All Columns Aligned

Carbon 12 Kaiser + Path, Portland, OR




Mass Timber Systems — Post and Beam

m/! Wbty
- eﬁ '}"\m ’

The Ascent.
Korb + Associates,
Milwaukee, WI




Mass Timber Systems — Flat Plate CLT

Brock Commons,
Acton Ostry Architects,

Vancouver, BC




Mass Timber Systems — Flat Plate CLT




Mass Timber Systems — Flat Plate CLT

Brock Commons,
Acton Ostry Architects,
VVancouver, BC




Mass Timber Systems — Flat Plate CLT
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Acton Ostry Architects,

Vancouver, BC
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The Typical Suite Module

1 6.5m Typical Grid 1 9.75m Typical Grid
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Defining a Suite Module

Living Living
: 2x : 3x :
a 0 g
! 1 Bed Suite ! 2 Bed Suite !



Defining a Suite Module

16.0m Max. Panel Length

<€

3.1m
Max. Panel

>

<€

Width



Defining a Suite Module

5x

A
v

Flat Plate CLT

Living Living




Defining a Suite Module

16.0m Max. Panel Length
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[
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Flat Plate CLT o
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=
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Typical Floor Plan

LT

+—fE

Flat Plate CLT

S9INPOW [pued 17D /



Flat Plate CLT

Max. 3.0 - 3.5m Grid Spacing

Max. CLT Panel Length

S9INPOW [pued 17D /

Typical Floor Plan



Flat Plate CLT

Suites
%@—r%ﬁ——%

Circulation / Services & Elevator §

Suites
kg




Flat Plate CLT

Stepback

-++=++a++

Stepback  +— #

gi
Stepback -

Stepback —L%%..q '
Tl b & 9 b




Flat Plate CLT

Suites

Circulation / Services

Suites

1 Bed Suite
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Flat Plate CLT
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Encapsulation Strategy

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

| | | | | | | | | |
CharDepth
O |
har Depth : '
________________________________________ 585

Fully Exposed — Reduced Char Depth Reduced Structural Depth Potential
No Encapsulation Materials With Encapsulation Materials With Encapsulation Materials Savings



Wood Volume

x12
Storeys

Vi
A

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

+/- 30% Reduction in Wood
Volume Required

).
)
|
i
|
|
|
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Mass Timber System Depths




Midrise Guidelines - 7he “Profotypical 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 miad-rise height of 11 storeys (36 meters).

R.O.W. Width'

20m
27m

30m
36m

Mixed-Use Commercial
storeys | height (m)® | storeys | height (m)®
6 19.5 5 18.9
8 25.5 7 26.1
9 28.5 8 29.7
11 34.5 9 33.3

Assumptions

1 - R.O.W. widths as identified in Official Plan Map 3

2 - Mixed Use heights assume 4.5m for ground floor and 3.0m for all floors above

3 - Commercial heights assume 4.5m for ground floor and 3.6m for all floors above

36.0m ROW

2
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&
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P T |
ff I
Sk |
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15 &
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_'ll'_ ]
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l
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. | .
. 1
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Midrise Guidelines - Flat Plate CLT
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Fotential Mass Timber Assembly

Typical Concrete Siab
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Midrise Guidelines — Post & Beamn
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Midrise Guidelines - A Structural Comparison
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MMC Categories

2

Pre-manufacturing

3D Primary
Structural Systems

AT

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

-ﬂ')

<

Site Process Led

Site Labour

Reduction/

Production
Improvement

Off-Site and Near Site Pre-manufacturing

BDP. Quadrangle

Site Based Improvement

Built Original.




Local Manufacturers

nidus3D
Kingston, ON

Horizon Legacy
Greater Toronto Area

nidus3



Other Examples

House Zero
Austin, TX
Lake Flato Architects

DfMA Manufacturer:

A&D
Ontario
nidus3D

DfMA Manufacturer:




MMC Categories

BDP. Quadrangle

Off-Site and Near Site Pre-manufacturing

5

Pre-manufacturing

Non-structural
Assemblies

Site Based Improvement

Built Original.




CG Tower

17079 | Vaughan, ON

In Construction (60%)

3254

2124

865 1614

MMC Pre-manufactured
Category Non-Structural Assembly

Product:
125 mm Precast Panel with
Pre-installed Windows

GLOBAL PRECAST

&)
I
sl
%!

\40

FINISH

526

10l

1875

Client:
Royal 7 Developments

Contractor:
Cortel Group

Manufacturer:
Global Precast

997

BACK ELEVATION

FINISH
2855
2855
1875

FINISH

b

MK—M1 1-REQ'D AS SHOWN

AREA= 106 SF, WI.=




Site Plan

Pond

peoy ajao9|den

CG Tower

Highway 7



Rendering
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The Mock-up
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ransportation and Installation




The Details




Client Post Mortem

“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

“Crane time is king!”

¥ _ Cortel Grou

e
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b | e
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Comparing Systems

4 Storeys of Reshoring

5 Storey Gap

Floors Fully
Enclosed
Precast and
Windows

1111111117

Fly forms interfere
with precast envelope
installation requiring

[

[

A

a gap of five storeys
following the reshoring

Envelope closes
quickly reducing

[T

[

SlslsHsisssS

LI

LTI

|.|| SISIISIINISIsI #L | | |_| ] | ] ]g_i_: i

winter heating cost
by 40%

1.5 Floors
i Installed per
¥ Day

=1

Pre-installed
windows free up
hoistway for other

trades

RGN o Vet

Precast with Windows Installed Off Site
Cast in Place Concrete Structure

8-10 Weeks Schedule Savings

4 Storeys of Reshoring

5 Storey Gap

8-10 Floors
Precast
No Windows

Window
Installation

Fly forms interfere
with precast envelope

installation requiring
a gap of five storeys
following the reshoring

Window installation
follows the precast

15 e e e e e e I I I A |

wall installation
using the hoistway

Concrete trucks
line the site,
making it noisier
and messier

[ [0 [y

R b

Precast with Windows Installed On Site

Cast in Place Concrete Structure

Hoist Required On-Site for Window Installation



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

T

.

OO T LR

| N

LEGEND

HIGH-RISE ELEVATOR STOPS
LOW-RISE ELEVATOR STOPS
. . HYDRAULIC ELEVATOR FOR L58-59
ELEVATOR OVERHEAD - HIGH-RISE
[ ELEVATOR OVERHEAD - LOW-RISE
B MACHINE ROOM
AMENITY
MECHANICAL ROOM
RESIDENTIAL BIKE LOCKERS
# % ELEVATOR CROSSOVERFLOOR

KEY PLAN

I .lll l‘l.ll: |II-IJI 't_i'lF



Design and Reality
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ald

l 700 l l 1524 l B27 [ 1522 “ 802 l 700 ! l 1524 I Bar l 1524 I [ 600
il WE  \m W e \m [ A
2 = L 5475 5476 |
| PANEL MODULE PANEL MODULE

- 125mm - 150mm PRECAST
|: 100mm PRECAST PROTUSION

valha"a VI"age, Tower D In Construction (30%) 70010 1520 PANEEOME 1520 600 ™0 1520 MNEE::;E)D“LE 1520 o s 2
18008 | Toronto, ON
| Il L - | I . I ==
MMC Pre-manufactured —
Category Non-Structural Assembly g
i3

Product: wps ﬁg 1 MODU 2(MODULE

125/250 mm Precast Panel i

with Pre-installed Windows

Client:
Kingsett Capital

Contractor:
Reliance Construction Group

2830
PANEL MODULE

Manufacturer:
Modular Precast Systems (MPS) CAG BC (B:uai?gitr‘l; g::;'::u ) e

Zero Carbon Building Certified (ZCB-D) | ﬂl T |” ”I T |! | ”I T {” ﬂ] T |I




BLOORLEA
MIDDLE
SCHOOL

340 EAST MALL

GIBBS ROAD

BLOOR STREET WEST

VALHALLA TOWN SQUARE

L2y AVMHOIH

Site Plan
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Site Section
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Wall Section
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Typical Structural Bay

HOLLOW CORE SLABS

PRESTRESSED EDGE
BEAMS

— PRESTRESSED SLABS




Typical Wall Panel
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Details
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Typical Floor Plan
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Suite Layout
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Suite Section
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The Mock-up
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Contrasting Cast-in-place with Precast




Contrasting Cast-in-place with Precast
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The Details







Floors Fully
Enclosed
Precast and
Windows

1

70% fewer workers
on site

A

No reshoring required

LTI
NIISHIS

SIS

clearing the site for
other trades

Wall system installed

i |

LTSS TS TTIST ST
LTSS TSI

[T TPT T TS TTSTTST

5]
[

immediately following
structure as no fly-form
interference

One Floor of
: Structure and
&) /_ Envelope
1 installed

every two

weeks

Envelope closes

BN
NIIN

g I

quickly reducing
winter heating cost
by 40% and allowing
other trades to begin

Pre-installed windows
free up hoistway for
other trades

Precast Concrete Structure
18 Weeks Schedule Savings

4 Storeys of Reshoring

5 Storey Gap

8-10 Floors
Precast
No Windows

Window
Installation

A

Fly forms interfere
with precast envelope
installation requiring
a gap of five storeys

Reshoring reduces
access to other
trades

Window installation
follows the precast
wall installation

using the hoistway

Concrete trucks
line the site, making

/_ it noisier and messier

Cast in Place Concrete Structure
Hoist Required On-Site for Window Installation



Design and Reality




Design in Progress

Lakeview Village
21058 | Toronto, ON
MMC Pre-manufactured
Category Non-Structural Assembly
Product:
Sapphire

Clip-on Balcony

> SAPPHIRE

Client:
DECO Homes

Contractor:
Bluescape

Manufacturer:
Sapphire Balconies

Sapphire
Glide-on
System

Sapphire
Clip-on
System




Local Precast Manufacturers (Envelope + Structure)

Modular Precast Systems (MPS)
Greater Toronto Area

MODULAR PRECAST SYSTEM

Stubbe’s
Greater Toronto Area

() STUBBE'S

Prestressed Floor Slabs
WALL PANELS

Cladding Walls
Shaft Walls
Sound Walls

1\ - Commercial Insulated
. Precast

HOLLOWCORE 4 OTHER PRODUCTS g

Multi-Sto Balconies
Industrial, Commerci Institutional Bleachers
Garage Floors Double Tees

Local Precast Manufacturers (Envelope Only)

Collaboration
25 &
TKL Group Res Precast Global Precast Sapphire Balconies
Greater Toronto Area Greater Toronto Area Greater Toronto Area Greater Toronto Area

tklgroup RES...... & sammHme

GLOBAL PRECAST




High-Performance Envelope Manufacturers Example

UnitiWall
Greater Toronto Area

University of Toronto Academic Wood
Tower

100 Devonshire Place, Toronto, Ontario
Patkau Architects & MJMA

unitiwall E:]

Contractor:

POMERLEAU

UNITIWALL PANEL

20
f, 152

T T PLENUM ’Hsmum_
i
i

g

Cladding

B 1
I
|
LI
(i
:‘a_'wlm‘
-
e
i

T L—
= il fil e

Vertical SF - CIP Floor




High-Performance Envelope Manufacturers Example

Unitiwall
Greater Toronto Area

Fully Compatible with any
Cladding and Window System

Any Cladding : : Structural Frame

su!
Sheet Steel AVB

Cladding

Support System Perimeter Seal

& Thermal Break

Integrated High * Thermal Plenum
Performance Frame for

Window System : Drainage
& Ventilation

Mineral Wool
Insulation

unitiwall E::]

Extruged /Perforated
Metals

Typical Wall System Thickness 11-15" (plus cladding thickness) *Patented Technc




Other Products Example

Cortellucci Vaughan Hospital
Vaughan, Ontario
PCL

ModularPods
Greater Toronto Area

Cokd formed steel Totatly finishied interior Backing plate installed for solid

Ready to use on arrival. connections of shower heads,
engineered and grab bars and any wail mounted
‘manulfactured by fixtures.

MMSL

Maoisture resistant
products used
throughout pod
construction.

pod fixtures and
pod applications i.e. I
switdhes, receptacies,
thermostat.

Low profile floor
including veaterproofing
agents applied prior to
finish materiais.

Bathroom pods contribute to a cleaner and safer work
environment, help reduce labor, materials, waste, and
costs, and increase speed to occupancy.



What’s Next?



L o o

The power of concurrent engineering BDP.

Current coordination occurs within the RIBA stages

i Concurrent engineering workflow compression Time saving

5 s

Concurrent Engineering Will Compress the RIBA Stagies

Additional input
from specialist
DfMA
contractors and
consultants with
earlier client
approvals.

DfMA workflow integration

i




(:

Step 3: Unlocking continuous improvement BDP.

Version 4
Design
Review
Implement

Version 3
Design
Review
Implement

Benchmark

Version 2
Design Benchmark

Review
Implement

Improvement

Feedback Loop
Client
Contractor
User

Time and or compliance events




INPUT OUTPUT

;ﬁ CASE STUDY
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Michelle Xuereb, Innovation Director

mxuereb@bdpquadrangle.com

Quadrangle


mailto:mxuereb@bdpquadrangle.com
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