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Safety

I
n 2009 the B.C. Building Code was amend-
ed to allow mid-rise wood-frame buildings 
up to six storeys. The increase from four to 
six storeys was unique to B.C. The B.C. gov-

ernment engaged a community of stakeholders: 
scientists, insurers, trades and engineers, and 
firefighters to look at the feasibility of taller 
wood-frame buildings in the code. Five years 
on, the decision, controversial at the time, is 
now receiving its blessing from the national 
code process in proposed changes to the 2015 
National Building Code as well as recent provi-
sions introduced in Quebec. 

As the lead consultants for fire safety and 
building code regulations to the province for the 
initiative, GHL Consultants performed the risk 
assessment, advising the B.C. government on the 
fire safety risks to be considered. Utilizing the ob-
jective-based framework in the building code, the 
assessment was based on the fire risks of mid-rise 
wood-frame buildings relative to that of mid-rise 
light steel frame building common in the indus-
try prior to the code change. The work involved 
identifying and assessing the risks, as well as rec-
ommending measures that would be mandated in 
the building code to address any risks as a result 
of the use of wood. The risk assessment, although 
complex, can be summarized into two essen-

tial questions: (a) would the use of wood-frame 
construction result in slower evacuation and fire 
department response time in comparison to the 
same building constructed of steel; and (b) would 
the use of wood-frame construction result in an 
unacceptable structural failure due to fire. To un-
derstand this assessment, it is useful to understand 
the theory of compartment fire dynamics. 

When a fire burns in a building, the behav-
iour is described by a set of physics known as 
compartment fire dynamics. The early stage 
compartment fire, known as pre-flashover, is 
characterized by a distinct smoke layer at the 
ceiling, which thickens and descends as the fire 
continues to develop. At some point, the fire 
will have grown to an appreciable size that all 
combustibles will begin burning simultaneous-
ly, a phenomenon known as flashover. 

Life cannot be sustained in a flashover com-
partment, which is generally defined as when 
the temperature of the compartment rapidly 
rises above 600˚C. Fire safety requirements of 
the building codes are generally developed to 
address safety in pre and post-flashover compart-
ment fires. In pre-flashover, the code objective is 
to control and/or suppress a fire in the room of 
origin so that it would not reach flashover; cause 
fire alarm system to initiate and complete the 
building evacuation prior to onset of untenable 
condition; and notify the fire department so that 
firefighting operations can be carried out prior  
to flashover. 

If the compartment enters flashover, then the 
code objective is shifted towards ensuring that 
the building does not fail structurally within a 
certain period and that the fire will not spread to 
neighbouring properties. In assessing the risks of 
mid-rise wood-frame buildings, each and every 
one of the applicable building code objectives 
was examined as they relate to the pre-flashover 
and post-flashover fires. In the end, a fairly con-
servative approach was taken by recommending 
that five and six storey buildings: 
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•  be fully sprinklered to NFPA 13 (whereas a lesser standard were per-
mitted for four storey wood-frame buildings and no sprinklers in single 
family dwellings); 

•  be of smaller footprint or firewalls will need to be introduced; 
•  be restricted to 18m in physical height to the upper most floor level 

(including mezzanine levels);
•  be cladded with non-combustible or certain flame-retardant combus-

tible cladding; and 
•  be of the same gross floor area as a four storey wood-frame building to 

maintain the same total loss area. 

Based on analysis, a five or six storey wood-frame building of this kind 
would perform the same as, if not better than, a four storey wood-frame or 
six storey light-steel frame building permitted by code. 

It has been five years since five and six storey wood-frame buildings were 
permitted in B.C. The industry in B.C. has gotten a head start and now 
has a good understanding of how to deliver a successful mid-rise project, 
which includes addressing practical issues such as shrinkage, firewalls and 
fire stopping. 

The mid-rise wood-frame initiative not only created affordable housing 
options in the B.C. marketplace, the engineering work associated with it 
also seeded the next challenge: tall wood buildings. Over the next several 
years, the industry is expected to consider tall wood buildings, up to 20 
storey tall structures erected using solid timbers such as glulam and cross 
laminated timber (CLT) (as opposed to light-wood framing). The goal is 
to transfer the technology and experience from five and six storey wood-
frame onto taller wood buildings where they appear to hold the promise 
of solving the world housing problem as the population continues its ex-
ponential growth.  

Andrew Harmsworth (M Eng, P Eng, PE, CP) is principal at GHL 
Consultants with more than 20 years of engineering experience. K. M. 
Gary Chen (MASc, P Eng) is a professional engineer at the same firm 
with specialized expertise in fire science, thermal fluid mechanics and 
structural design for fire. 
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BC CoNsTRUCTIoN sAfETY AllIANCE

w
orksafeBC stats show 17 per cent of all claims are due to 
falls; 25 per cent of serious injuries are due to falls; and 29 
per cent of claims costs are due to falls.

in 2012, worksafeBC initiated a six-week targeted enforcement 
blitz to address fall-protection violations in residential construction 
and roofing worksites. worksafeBC officers issued 1,356 orders and 
imposed 23 penalties to residential construction employers as a re-
sult of these inspections.

last year three B.C. construction workers died from falls, but some 
firms still fail to follow fall-protection.

the following are steps construction employers need to take to 
protect workers from falling from heights:

Have a fall Prevention strategy and Plan in place.
provide employees with fall prevention ppE and regular fall protection 
training that covers use, maintenance and inspection of equipment.

Have a fall Rescue Plan and system in place.
Having a fall prevention strategy and plan in place is vitally important 
to ensuring worker safety. a worker that survives a fall by using ap-
propriate fall arrest systems doesn’t mean the company has properly 
ensured their worker’s safety. the risk of a worker dying because of 
pressure on their vitals while waiting to be rescued is also a danger 
and why having a fall rescue plan in place is critical. However, preven-
tion is key. the best safety precaution is always to eliminate or sub-
stitute the hazard. 

if elimination or substitution is not practicable or possible then it is 
recommended to continue down the safety hierarchy in the following 
order:

Engineering Controls — physical change to a workplace that 
would prevent a hazard, for example, manufactured brackets and 
guard-rail systems.

Administrative Controls — implementation of safe work pro-
cedures i.e. fall plan, change to a policy or procedure or making a 
change to how the work is being conducted, for example: shift work.

Personal Protective Equipment — including effective fall protec-
tion systems. at minimum, Csa approved hardhats and boots.

it might be necessary to use a combination of all types of controls.
Companies need to remember that each situation will be unique, 

with different circumstances that require a specialized plan. if a com-
pany requires help in developing a plan they can always call us. we 
have regional safety advisers with many years’ experience in the in-
dustry who are here to help.

Fall protection is a complicated issue and one of the most impor-
tant faced by an employer or worksite supervisor. with more than 
100,000 reported incidents per year, falls from heights almost always 
result in serious injury. in the construction industry, falls are the lead-
ing cause of worker death. Falls result in millions of dollars of losses 
annually in lost work, insurance premiums and liability claims.

in addition to a fall protection plan, a fall protection rescue plan 
is essential for any company whose personnel work at heights. a 
well-designed written plan is good evidence that an employer is 
striving to comply with regulations and can help protect against the 
economic consequences of an incident including fines, liability and 
increased insurance costs. most important, it reduces worker risk 
and saves lives.

For more information about the BCCsa visit www.bccsa.ca. 


