
Over the past six years, the Canadian Disaster Financial Assistance Arrangements Program 
has provided more funding than in the previous 39 years combined.* Looking back on those 
same six years, and the cases I have been involved with at Origin and Cause, I do not find this 
surprising at all. It has been demonstrated time and again that climate change is impacting 
the safety and durability of many of our existing structures.   >>>
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For the purpose of this article, it is important that we 
differentiate between weather, climate, and extreme 
weather events. Weather refers to day-to-day conditions 
with respect to temperature, precipitation, humidity, 
pressure, etc., whereas climate is the average weather for a 
particular region over an extended period of time. Climate 
change is increasingly being tied to a rise in the frequency 
and intensity of extreme weather events, such as:

Climate change is already having an effect on our current 
building stock, and it presents a significant challenge to 
future projects. In many recent investigations, our analyses 
have demonstrated that the design and construction of 
impacted and failed structures met the minimum 
requirements outlined in the current Ontario Building 
Code. Yet, under these extreme weather conditions, the 
structures nevertheless failed. That is because building 
codes rely on historical data – data that no longer represents 
the conditions a building will be required to bear.

The main factors introduced by climate, and those that 
directly impact the safety and service life of our built 
environment, are: 

• Heavy rains and floods
• Heavy snow falls
• Strong winds and tornados
• Thunder and lightning storms 
• Thermal extremes
• Large wild fires  

• Higher wind speeds, gusts, and more 
frequent microbursts

• Thicker and denser snow accumulations
• Deeper frost line**
• Heavier rains and increased flash flooding

WIND

PRECIPITATION

In the past several years we have investigated total roof 
failures resulting from microbursts – where wind speeds 
exceeded those specified in the current building codes by 
over 35%. We have also observed a sharp increase in the 
collapse of walls and roof trusses during construction, 
caused by strong winds, where the collapsed member was 
not properly braced. 

In western Canada, we have been called upon by the 
insurance industry to investigate partial and total roof 
collapses under the weight of heavy snow accumulation. In 
the majority of these cases, snow accumulation records 
from Environment Canada demonstrated higher snow 
weights than the minimums specified in building codes.

Water leakage and flooding damage claims are also on the 
rise. Any minor flaws in roof construction become great 
vulnerabilities under the intense and heavy rains Ontario 
has been experiencing these past few years. 
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TEMPERATURE

ADAPTING TO CHANGE

Currently, building codes require the foundation be placed 
at least 4 feet beneath the ground surface to be below the 
frost line. However, new record low temperatures are 
causing a thicker ground layer to freeze. From our frost 
heave investigations, we have found ample anecdotal 
evidence to suggest that the frost line is moving deeper. In 
these frost heave cases, the frozen ground expanded, 
causing damage to the foundation and superstructure.  

The impact of climate change is now well recognized by the 
Canadian Commission on Building and Fire Codes. A huge 
effort is underway to update the climate data in the 
National Building Code of Canada to account for extreme 
weather events. The new design values for climate data are 
expected to be in effect by 2020*. Future construction will 
certainly benefit from these changes, however, it is left up 
to the judgment of the practicing engineers to select 
appropriate load intensities for the repair and renovation 
designs of existing structures. Designers must always 
remember that building code requirements are merely 
minimum values to meet, not to aim for.

* Office of the Auditor General of Canada Report: Mitigating the 
impact of Severe Weather, Spring 2016

** An imaginary line that defines the thickness of the earth crust that 
freezes due to sub-zero temperatures during the winter months

Collingwood’s Mr. Transmission Roof Collapsed on October 17, 2016 
during a microburst (www.canadianunderwriter.ca)
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