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Primary ingredients of concrete:

Large aggregates
Small aggregates
Cement
Water



Reinforcing Steel – AKA “rebar”

































Admixtures are materials other than 
cement, aggregate and water, that are added 
to the concrete to alter its properties: 
• Workability
• Air entraining
• Curing temperatures range
• Time set
• Colour



The compressive strength of concrete improves over time



The slump test measures the workability/moisture content of the concrete



Cylinder Test is done 
to verify the 
strength of the 
concrete – but after 
it has reached its 28 
day full strength.



The hardened cylinder 
samples are put in a test 
machine and crushed to the 
point of breaking



Concrete CREEP

Concrete continues to “cure” forever. Though 
its strengthening drops off to nil, it continues 
to SHRINK over time.

This means buildings get shorter over time.

Must detail for differential shrinkage with 
cladding materials.



The need for and design of 
FORMWORK is a unique aspect 
of concrete construction.

Impacts the time to construct 
and cost of the project.









Insulated concrete forms for cold weather pouring at 
Skydome (Rogers Centre) Toronto







Sonotube forms











Reusable Metal Forms



















Slip forms, as this name suggests, is a sliding-form 
construction method of supporting the pouring 
of concrete structures. Slip forms are pulled along 
horizontally or raised vertically as concrete is 
placed.





Slip form

Flying form



Flying forms

























Composite decks use the combined strength of 
steel decking, reinforcing and the concrete slab

The steel deck acts as a permanent form as well as 
adding strength















Shear walls are solid concrete walls 
that are placed perpendicular to the 
long dimension of the building to 

make the rectangular form stiffer to 
resist collapse



Wind direction



Wind direction



Thin shell roofs get their 
strength from the geometry of 

their shape or cross section
-

Material is moved away from 
the centre of gravity of the 

section






































the details of construction practice



















Expansion joint 28 day closure strip



Expansion joint















O-14 Tower, 
Dubai



















Makomanai Takino Cemetary
Sapporo, Japan
Tadao Ando

2017































































Roy Thomson Hall, Toronto
Arthur Erickson

















University of Lethbridge, Alberta
Arthur Erickson

















Hyatt Regency Hotel, 
San Francisco





Robson Square, Vancouver













Law Courts, Vancouver
Arthur Erickson























Downtown YMCA
Toronto, ON
Jack Diamond













National Gallery
Ottawa, ON
Moshe Safdie

























Brunswick Ave. Toronto















Office Building
Washington, D.C.















Miami Aquarium















Ryerson Student Centre, Toronto
Snohetta





























1111 Franklin Road, Miami
Herzog and deMeuron

















Miami Art Gallery
Herzog and deMeuron









10 Hudson Yards
New York City, USA

KPF Architects
2015

267.7m







Self cleaning concrete is called photocatalytic concrete
Invented in Italy
Depends on titanium oxide additive to “eat” pollution

It was touted as a technological miracle to keep concrete 
from getting stained by pollution, but not working as 
well as expected.



First used on the Jubilee Church 
by Richard Meier in Rome, Italy
2003
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Self cleaning concrete 
failure… actually premature 
ageing
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