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Outline 
Â Introduction 

Â Definitions and rationale for seismic risk management of 
OFCs in buildings 

Â Seismic vulnerability assessment of buildings designated as 
emergency shelters (public schools and community centers) 

Â Scrapbook of OFC damages in earthquakes 

Â Overview of CSA S832-14 Seismic risk reduction of 
operational and functional components in buildings 

Â Seismic functionality assessment of critical buildings 

(hospitals, schools, community centres, fire stations) 

Â Challenges and Opportunities 

Â Conclusions 
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Introduction 

Â Emergency response to natural or 

man-made disasters  

Â Natural hazards: 
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Source: ville.montreal.qc.ca/csc 
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Building Design Philosophy 

A well designed and constructed building is expected to 

provide safety and comfort to its occupants when such a 

building is subjected to building occupant loads and 

other environmental loads such as wind, snow, rain, ice, 

earthquake etc. 

A building is made up of various components that can be 

categorized into two groups: 

 Structural components (SC) 

and  

 Operational and Functional Components (OFC) 

also known as Non-structural components, (NSC). 



ICLR Friday Forum 20 February 2015  

 

OFCs are those components housed inside or attached to the 

building structure and that are required for the function and 

operation of buildings.  

This is to acknowledge the close relationship that exists 

between the seismic behaviour of the structural system and 

the seismic performance of the other components in a 

building system.  

OFCs (as per CSA S832-14) are further divided into: 
 Architectural (External & Internal),  

 Building Services (Mechanical, Plumbing, Electrical, Telecommunications) 

and  Building contents (Common & Specialized).  
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Relative dollar value of building components according to use and 

occupancy  - Taghavi and Miranda (2003). 
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Vulnerability of 

building 

structure 

         VB 

Building Functionality Index  BFI 

Vulnerability of 

lifelines  

                 VLI 

Seismic hazard and 

microzonation 

RG 
 

Vulnerability of OFCs 

VC 
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Montréal 
Ottawa 

Québec Vancouver 
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Microzonation map of Montreal Island with schools designated as shelters 
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Vulnerability assessment of school buildings 

designated as emergency shelters (2008-2011) 

Â 16 public high school campuses comprising 101 

buildings (isolated or with separation joints);  

Â Assessment of each building (drawings; inspection; 

AVM for structural identification; survey of URM walls) 

Â Types of lateral load resisting systems: 
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Enhanced screening procedure (adapted from 

FEMA 154  and NZ practice) ï work of Helene Tischer 

Â Indices vary between -2.1  and 7.2  

Â Used to establish priorities for more detailed evaluations; for CSC 

to select shelters than can serve after a damaging earthquake 

 

 

 

Seismic 

Vulnerability  

Probability of collapse 

under maximum design 

earthquake (NBC 2010) 

 

Index 

Very high 100% Ò 0.0 

High 10% à 100% 0.1 ï 1.0 

Moderate 1% à 10% 1.1 ï 2.0 

Low Moins de  1% > 2.0 
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Results ï Development of Method 
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Helene Tischer - Ph.D Oral Defense 

February XXX, 2012 


