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« En prenant en compte les éléments analysés de la structure 

porteuse, l’installation d’arbres sur les balcons représente une 

augmentation ... de 65.9 % l’émission de gaz à effet de serre 

dues en comparaison d’une variante sans arbres. »

« En effet, les promoteurs du projet mettent en avant les 

vertus environnementales de l’installation de 80 arbres et 

3'000 m2 d’arbustes sur le projet de la Tour des Cèdres ... 

[L]a compensation des émissions de CO2 sur un horizon 

temporel de 60 ans nécessiterait de planter environ 

20'000 arbres au moment de la construction. »

Julien Pathé – Societé cooperative 2401
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“Taking into account the analyzed elements of the load-bearing 

structure, the installation of trees on the balconies represents 

an increase... of 65.9% in greenhouse gas emissions 

compared to a variant without trees.”

“Indeed, the project’s promoters highlight the 

environmental virtues of installing 80 trees and 3,000 m2

of shrubs on the Cedar Tower project.... To offset CO2

emissions over a 60-year time horizon would require the 

planting of around 20,000 trees at the time of 

construction.”

Julien Pathé – Societé cooperative 2401



Embodied emissions in buildings
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UN 2020 Global Status Report for 

Buildings and Construction

PRIOPTA
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Skyscrapers in the world

From CTBUH Tall Building Database



Toronto, Canada – 1972
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Toronto, Canada – 2022
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Then … … and now

Sora/Gehry Partners
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Then … … and now
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Nordic influence?

Wikipedia



Case study: CIBC Square, TorontoS
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Complex program, constrained site
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UrbanStrategies

Phase 1 - Complete
Phase 2 – Under Construction

81 BAY STREET

81 SKY LOBBY

141 BAY STREET

REGIONAL BUS TERMINAL

81 BAY LOBBY

81 BAY PLAZA

141 BAY PLAZA

EAST TEAMWAY

ELEVATED PARK

YONGE PLAZA

141 SKY LOBBY

141 BAY LOBBY



Phase II
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Phase II
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Sloping columns
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Cast steel nodes
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CastConnex



Cast steel nodes
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CastConnex



Cast steel nodes
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Cast steel nodes
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UrbanToronto contributor Red Mars

Sloping columns
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Hines/Ivanhoé CambridgeUrbanToronto contributor Northern Light
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Hines/Ivanhoé Cambridge



UrbanToronto contributor Red Mars

Sloping columns
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Sloping columns
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Sloping columns
S

U
S

T
A

IN
A

B
IL

IT
Y

 C
H

A
L
L
E

N
G

E
S

 I
N

 T
H

E
 S

T
R

U
C

T
U

R
A

L
 D

E
S

IG
N

O
F

 C
O

N
T

E
M

P
O

R
A

R
Y

 H
IG

H
-R

IS
E

 B
U

IL
D

IN
G

S

D
a
v
id

 R
u
g
g
ie

ro

25

SuperMetal



Podium cantilever
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CANAM



Case study: 68-storey residential, Toronto
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Pemberton



Cross-section
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Floorplans
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Transfer slabs
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Above              Below              Transfer slab



Transfer slabs
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RJC Engineers



UrbanToronto contributor  Rascacielo

Increasing complexity
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Increasing complexity
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Increasing complexity
S

U
S

T
A

IN
A

B
IL

IT
Y

 C
H

A
L
L
E

N
G

E
S

 I
N

 T
H

E
 S

T
R

U
C

T
U

R
A

L
 D

E
S

IG
N

O
F

 C
O

N
T

E
M

P
O

R
A

R
Y

 H
IG

H
-R

IS
E

 B
U

IL
D

IN
G

S

D
a
v
id

 R
u
g
g
ie

ro

34

UrbanToronto contributor Red Mars



Increasing complexity
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Increasing complexity
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UrbanToronto contributor Solaris



Increasing complexity
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Increasing complexity
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Tim MacDonald
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Transfer beam study
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50 storey 3% 4% 7% 9% 12%

40 storey 3% 4% 7% 10% 12%

30 storey 3% 5% 7% 10% 13%

20 storey 3% 5% 8% 11% 13%

10 storey 4% 6% 9% 12% 15%

4 m 6 m 8 m 10 m 12 m

S
u

p
e

rs
tr

u
c
tu

re
 h

e
ig

h
t

Structural bay length

Approximate embodied carbon 

share of transfer beams

Transfer beams

* Relative to gravity system (slabs + columns); no foundations



Carbon cost of irregularity
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vs.

~50% more embodied carbon on average
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Gravity system embodied carbon
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Material efficiency of tall buildings
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Sherif, A. (2010). “Structural Design of Reinforced Concrete 

Tall Buildings.” CTBUH Journal 2010 Issue I:34-41.

Helal, J., Stephan, A., and Crawford, R.H. (2018). “Beyond the “premium-for-

height” framework for designing the structural systems of tall buildings.” 2nd 

International Conference of the Architectural Science Association 2018, 

Melbourne, Australia. After Khan (1967).
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“Billionaires’ Row”
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The Guardian



Structural inequity
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JDS Development Group
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Life-cycle

2050

?



Life-cycle
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Building resilience in condoland, SPACING magazine



Vik Pahwa

39 years old

Life-cycle
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1899 years old
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[Skyscrapers] need to be designed to be never taken down, such 

that their life cycle is as close to forever as you can get… No-one's 

talking about when the pyramids are going to come down.

Antony Wood, President of the Council on 

Tall Buildings and Urban Habitat

„



Skyscraper demolition
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Google Earth Wikimedia Commons Michael Young Michael Young



Skyscraper demolition
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Vincent Cheang - YouTube Mathias Beinling - Wikimedia



Informal reuse?
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Iwan Baan Wikipedia



A Promise to Future Generations
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All appropriate measures shall be taken to ensure that the rights of future generations are 

protected and not sacrificed for the expedience and convenience of the present generation.

Oath for graduating Civil Engineering students at the University of Toronto



Thank you!

Questions?
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Google Earth
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