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There was a time when the seismic risk in buildings was not well known.  
Today, engineers must not only have the expertise necessary to complete the required 
analyses and designs, but also diligently refer to the Québec Construction Code (QCC)* 
and the applicable standards.

WHY SHOULD BUILDINGS BE DESIGNED ACCORDING 
TO SEISMIC STANDARDS?

• To protect the lives and safety of individuals both 
inside and outside of buildings subjected to intense 
ground shaking.

• To limit the damage caused to buildings by weak 
or moderate shaking.

• To keep post-disaster buildings occupied and 
operational after intense ground shaking.

MASTERY OF THREE QCC PARTS REQUIRED
All structural engineers must have expert knowledge 
of how to protect buildings from seismic events so that 

the structures they work on behave properly when an 
earthquake strikes. For that purpose, structural engineers 
must carefully read and keep the QCC on hand, particularly:

• Part 4 – Structural Design;

• Part 9 – Housing and Small Buildings;

• Part 10 – Existing Buildings under Alteration, 
Maintenance or Repair.

The Code and the applicable standards to which it refers 
(see the box) prescribe the specific requirements that must 
be met: During an earthquake, a building will only behave 
properly if it is designed according to a process that is 
consistent and compliant with the seismic provisions 
specified in these documents.

SEISMIC PROTECTION
OF BUILDINGS

Do you follow 
the Code and 

the standards?
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For housing and small buildings, engineers must follow Part 
9, whose requirements were updated in the 2010 edition of 
the National Building Code, which was incorporated into 
the QCC. Some of the additions included lateral resistance 
requirements for these types of buildings. Part 9 also 
stipulates that the buildings concerned must be designed 
in compliance with the Engineering Guide for Wood Frame 
Construction, if they are not designed according to Part 4.

For all other buildings, engineers must follow Part 4 and 
Part 10.

THE RISK OF A MAJOR EARTHQUAKE
According to the QCC, major earthquakes have a return 
period of 2,500 years, or 1/50 every 50 years. Based on 
this data, the Code establishes the building categories 
according to their use and their required behaviour during 
a powerful earthquake. For instance, hospitals are in the 
“post-disaster building” category and must meet the 
standards to ensure that their structure will not suffer 
damage that prevents them from being occupied and 
used.

GUIDELINES FOR MATERIALS, SEISMIC RISKS AND 
DUCTILITY
In addition to general requirements for all types of 
frameworks, the QCC refers to standards for each material 
used, mainly steel, concrete and wood. These standards are 
based on research and development and are continuously 
updated.

The Code also provides information on how Québec’s 
regions break down in terms of their seismic risk, as this 
information is directly related to the intensity level of the 
ground shaking. Engineers can also design a building based 
on different ductility levels to optimize the dimensions of 
the structure, its performance during an earthquake and 
its construction cost. To reach the selected ductility level, 
the design must absolutely comply with the standards that 
apply to the materials used.

In short, the Québec Construction Code and the applicable 
standards are essential documents for all structural 
engineers! t

* The full name of the document is: Quebec Construction Code, 
Chapter I   Building, and National Building Code of Canada 2010 
(amended).

EXAMPLES OF APPLICABLE STANDARDS

• STANDARD CSA-S16 FOR STEEL 
FRAMEWORKS

• STANDARD CSA-A23.3 FOR CONCRETE 
STRUCTURES

• STANDARD CSA-O86 FOR WOODEN 
STRUCTURES

ALSO A QUESTION OF 
COMPETENCIES…
For their seismic analysis and design practice to 
be considered acceptable, engineers need to 
have mastered structural analyses, the codes 
and the standards. But they are also required to 
have sufficient knowledge, as specified in the 
following two sections of the Code of Ethics of 
Engineers:
Section 2.04: “The engineer shall express his 
opinion on matters dealing with engineering 
only if such opinion is based on sufficient 
knowledge and honest convictions.”

Section 3.01.01: “Before accepting a 
mandate, an engineer must bear in mind the 
extent of his proficiency and aptitudes and also 
the means at his disposal to carry out the 
mandate.” 

Engineers who do not possess the minimum 
expertise required must refrain from 
performing analyses and designing buildings 
as stipulated in the seismic provisions, so as to 
not to endanger public safety or the durability 
of structures.
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