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FIRE RISK ASSESSMENT
Risk assessment can be used to establish equivalencies and to assess 
building code requirements. It is used to calculate two numerical 
parameters that assist in choosing the most appropriate design solution. 
In looking at equivalencies when selecting the most acceptable design, 
cost-effective decision-making criteria will be used such that existing 
levels of life safety implied by the code should be maintained or have a 
lower risk-to-life value than the risk-to-life value applied to 
buildings designed in compliance with code requirements. In writing 
NBCC requirements it is used to select design philosophies which meet 
the level of life safety inherent in currently accepted code compliant 
designs. The two parameters calculated are:

(a) Expected Risk-to-Life, and
(b) Fire Cost Expectation.

Problem/Opportunity
Despite the care taken in the development and maintenance of the NBCC, 
fire safety provisions in the code are often considered to be 
unequitable and in some cases overly conservative. This situation is 
the result of code requirements being formulated without having a 
rational criteria on which to base code decisions. The second factor 
contributing to this situation is that the code is in transition, moving 
from prescriptive specifications to performance-based criteria. 
Prescriptive specifications regulate material usage and design 
specifications for particular applications while performance-based 
specifications set performance objectives to be met in achieving 
required levels of safety. When using only a prescriptive system, no 
allowance is made to accommodate alternative design solutions. By 
switching to a performance-based system, authorities having jurisdiction 
can measure the outcome of the proposed design against the given 
objective for that particular application. This affords architects and 
engineers a greater level of flexibility when designing a building. 
Unfortunately, the current NBCC is still a hybrid of prescriptive and 
performance requirements.
Since a large portion of all building costs are directly attributable to 
the costs associated with achieving the levels of fire safety implied by 
the building code, it is only natural to wish for a global system by 
which the cost effectiveness of all such features incorporated in the 
design of a building could be quantified. Fire risk assessment provides 
such a system in addition to providing a mechanism to rationalize 
decisions affecting the building code.



Program Objectives
To compare fire risk in 3-storey combustible mercantile and business 
occupancies, as permitted in the National Building Code of Canada 
(NBCC), with that in 4-storey combustible mercantile and business 
occupancies, presently not permitted by the NBCC, in support of CWC 
proposed revisions to the NBCC.

Approach
This project was divided into several phases.
In Phase I, the educational foundation required for the project leader 
(Cornelissen) to analyze cost-benefit factors associated with fire risk 
was acquired at Worcester Polytechnic Institute (WPI) in their Master of 
Science in Fire Protection Engineering program. One of the requirements 
for that program is completion of a thesis.
In Phase II, the project leader (Cornelissen) will become conversant 
with the risk-cost assessment model under development at the National 
Fire Laboratory (NFL) of IRC, and its limitations with respect to 
mercantile (Group E) combustible construction. Currently the model is 
limited to non-combustible highrise residential buildings. This will be 
achieved by the project leader (Cornelissen) working in close 
cooperation with scientists at NFL under the National Research Council 
of Canada (NRCC) Industry Fellowship Program.
In Phase III, the project leader (Cornelissen) will modify those 
computer modules identified in Phase II that are applicable to low-rise, 
non-residential, combustible buildings. These modules may include 
modifications to the fire scenario, fire and smoke spread through 
boundary elements (walls, floors etc.), suppression and detection 
systems, and egress. In this phase, the project leader (Cornelissen)

- will provide technical data to support the proposed submission to the
Canadian Commission of Building and Fire Codes (CCBFC) by CWC to include 
4-storey sprinklered Group D and E combustible occupancies in the 1995 
NBCC.
In Phase IV, the project leader (Cornelissen) will carry out 
sensitivity analyses on the model. The model will be used to assess 
code change applications. At the same time, the model will be used to 
look at broader issues within the same occupancy classification in the 
building code such as inconsistencies in effects of increasing height 
and area allowances, and changing fire separation requirements for 
floor/ceiling assemblies, etc. Subsequently the project leader 
(Cornelissen) will begin to address other occupancies.

Results
All course requirements necessary for completion of a Master of Science 
Degree in Fire Protection Engineering were completed. A thesis topic 
was chosen and was approved by the thesis co-advisors. The topic is 
extending the applicability of the risk-cost assessment model under 
development at NFL/IRC, from noncombustible highrise apartment 
buildings, to combustible mercantile and office occupancies.
A detailed work plan was prepared outlining the approaches to be taken 
for Cornelissen to work at NFL/IRC for three years through an Industry 
Fellowship Program. The term was to commence January, 1992 but has been 
delayed by the negotiations on an agreement.



♦ Implications
Forintek's Task Force on Fire Research has stated that "Fire risk 
assessment is the wave of the future." It will provide the wood 
industry with an important marketing edge over the steel and concrete 
industries. It will provide Canadian code-writing committees with a 
tool for ensuring that requirements in the NBCC and other building codes 
are economical, treat all materials and assemblies in an equitable 
manner and provide acceptable levels of fire safety. This could result 
in substantial reductions in building construction costs without 
adversely affecting life safety, and it could open up new markets for 
combustible buildings.
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