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1.0 BASIS OF REPORT 

 
1.1 Purpose 

 

GHL has been requested by Canadian Trade Office in Taipei (CTOT) to carry out a review of the 

National Building Code of Canada (NBCC) and the British Columbia Building Code (BCBC) in 

this first of a two-phase study.  The purpose of Phase 1 is to establish the combustible 

construction limits in building construction based on the Canadian Building Codes.  A 

comparison to the Taiwan Building Code will be made in Phase 2.   

 
1.2 Objective 

 

The objective of this study is to provide the following: 
 
 A review of the combustible construction provisions in the NBCC 2010 and BCBC 2012. 
 
 Identification and analysis of fire risks associated with the combustible construction 

provisions. 
 

 
1.3 GHL’S Previous Study on Group C Occupancy 

 

GHL was engaged by the Building Safety and Policy Branch (BSPB) of the Ministry of Housing 

and Social Development to perform a similar study on 6 storey wood buildings of Group C 

occupancy (the Group C study) in 2008.  The Group C study is summarized in 3 reports that are 

available at the Ministry of Housing website [1].  Readers of this report are encouraged to read 

the reports on the Group C study to gain an understanding of the work relating to mid-rise wood 

buildings in BC, Canada.   
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2.0 THE CANADIAN CODE REGULATORY FRAMEWORK 

2.1 Overview 

 

In Canada, Building Codes are administered provincially and enforced by local governments.  

The federal government is responsible for publishing the National Building Code, which serves as 

the model code for adoption by the provinces and territories [2]. The NBCC has traditionally been 

prescriptive-based where requirements are prescribed in the Code.  Designs that deviate from the 

Code were permitted by the ‘equivalency’ provision where qualified persons submitted evidence 

to demonstrate that the deviation will achieve the same level of performance as the Code, which 

include use of performance-based design methodology.  In 2005, the NBCC was published in an 

objective-based format for the first time.  The objective-based Code format organizes the NBCC 

into three Divisions [2]: 
 

 Division A, which defines the scope of the Code and contains the objectives and 

functional statements; 
 Division B, which contains acceptable solutions deemed to satisfy the objectives and 

functional statements listed in Division A; and 
 Division C, which contains administrative provisions. 

 
Division A, Sentence 1.2.1.1.(1) of the NBCC states that compliance with the code is achieved by 

(a) complying with the applicable acceptable solutions in Division B or (b) using alternative 

solutions that will achieve at least the minimum level of performance required by Division B in 

the areas defined by the objectives and functional statements attributed to the applicable 

acceptable solutions.   Under this frame work the acceptable solutions, which are the prescriptive 

requirements carried over from earlier prescriptive-based codes, specify the minimum level of 

performance in the area defined by the objectives and functional statements.  Alternative 

solutions are deemed to comply with the Code when they are shown to provide the same level of 

performance in the area defined by the objectives and functional statements.  Figure 1 illustrates 

the approach to building code compliance in the NBCC.   
 
 
 

 
 

Figure 1.  Building Code compliance paths as permitted by the NBCC. 

  

 

Building Code Compliance 

 

 

Objectives and Functional Statements 

Division B Acceptable Solutions 
 Acceptable Solution 
 Defines level of performance 

Alternative Solution 
 Meets the objectives and functional statements 
 Provide the same level of performance relative 

to objectives and functional statements 
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2.2  Code Objectives and Functional Statements 

 
The objectives in the NBCC define, in broad terms, the goals that the prescriptive solutions in 

Division B intend to achieve.  The functional statements are more detailed description of the 

objectives – or “secondary” objectives – that are intended to qualify the circumstance in which 

the objectives are satisfied.  The NBCC has four broad objectives: (a) safety, (b) health, (c) 

accessibility for persons with disabilities and (d) fire protection of building and facilities.  Safety 

and fire protection objectives are further refined into the following specific objectives [2]: 
 

OS1  Fire Safety: To limit the probability that, as a result of the design or construction of the 

building, a person in or adjacent to the building will be exposed to an unacceptable risk of injury 

due to fire caused by: 

  
OS1.1 Fire or explosion occurring. 
OS1.2  Fire or explosion impacting areas beyond its point of origin. 
OS1.3  Collapse of physical elements due to a fire or explosion. 
OS1.4  Fire safety systems failing to function as expected. 
OS1.5  Persons being delayed in or impeded from moving to a safe place during a fire 

emergency. 
 
OP1  Fire Protection of the Building: To limit the probability that, as a result of its design or 

construction, the building will be exposed to an unacceptable risk of damage due to fire caused 

by: 

 
OP1.1 Fire or explosion occurring. 
OP1.2  Fire or explosion impacting areas beyond its point of origin. 
OP1.3  Collapse of physical elements due to a fire or explosion. 
OP1.4  Fire safety systems failing to function as expected. 
 
OP3  Protection of Adjacent Buildings from Fire: To limit the probability that, as a result of 

the design or construction of the building, adjacent buildings will be exposed to an unacceptable 

risk of damage due to fire caused by: 

 
OP3.1 Fire or explosion impacting areas beyond the building of origin. 

 
There are 82 functional statements which clarify how the building or its elements are intended to 

perform in the areas identified by the objectives; the following are the ones relating to fire safety: 
 

F01  To minimize the risk of accidental ignition. 
F02  To limit the severity and effects of fire or explosions. 
F03  To retard the effects of fire on areas beyond its point of origin. 
F04  To retard failure or collapse due to the effects of fire. 
F05  To retard the effects of fire on emergency egress facilities. 
F06  To retard the effects of fire on facilities for notification, suppression and emergency 

response. 
F10  To facilitate the timely movement of persons to a safe place in an emergency. 
F11  To notify persons, in a timely manner, of the need to take action in an emergency. 
F12  To facilitate emergency response. 
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F13  To notify emergency responders, in a timely manner, of the need to take action in an 

emergency. 

F33  To limit the level of sound of a fire alarm system. 

F36  To minimize the risk that persons will be trapped in confined spaces. 

F81  To minimize the risk of malfunction, interference, damage, tampering, lack of use or 

misuse. 

F82  To minimize the risk of inadequate performance due to improper maintenance or lack of 

maintenance. 
 

The functional statements and objectives are interconnected.  For example, Sentence 3.3.1.9.(7) 

limits the dead-end portion of a corridor in a building to not more than 6m has an attributed 

objective and functional statement of [F10 – OS3.7], which can be paraphrased to mean “to 

facilitate the timely movement of persons to a safe place in an emergency in order to achieve the 

objective of limiting the probability that a person in or adjacent to the building will be exposed to 

an unacceptable risk of injury due to persons being delayed or impeded from moving to a safe 

place during an emergency”.   
 
2.3  Level of Performance  

 
Because objectives and functional statements are qualitative in nature, they alone cannot be used 

in the design and evaluation of buildings.  Different from a performance-based code where 

specific performance targets are specified, the objective-based NBC is intended to associate the 

acceptable solutions in Division B and the objectives and functional statements in the design and 

evaluation processes.  By mandating that an alternative solution must perform “as well as” the 

applicable acceptable solution, and not simply “well enough”, the acceptable solutions 

themselves become the performance targets which define the boundary between acceptable and 

unacceptable risks in the areas defined by the attributed objectives and functional statements.   
 
The change of terminology from ‘requirements’ in previous prescriptive-based codes to 

‘acceptable solutions’ in the objective-based NBC 2005 and the development of building code 

objectives and functional statements reflect the shift in the philosophy behind building regulations 

in Canada.  The objective-based framework places significant emphasis on the concept of 

managing risks in building construction instead of following prescriptive requirements without a 

real understanding of the intent behind them; and that building codes simply establish an 

acceptable level of risk that is deemed acceptable by the society through some form of consensus-

based process that lead to the development of the acceptable solutions.  In this regard, risk 

assessment and risk analysis should play an important role in the evaluation of performance-

based fire safety design submitted as alternative solutions, as well as any future code-change 

processes.   

 
2.4  The Building Code as A Risk-Based Document  

 

It can be seen from the framework of the NBCC as summarized in the foregoing section that the 

Canadian building code is a risk-based document where the acceptable solutions reflect risks that 

are deemed to be acceptable by the broad-base of Canadians who participated in the consensus-

based process of developing the Code.  It is useful to bear this in mind as the combustible 

construction provisions are reviewed in the following section. 
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3.0 COMBUSTIBLE CONSTRUCTION PROVISIONS 

3.1 Introduction 
 

Buildings are subject to risk of failure.  The provisions to limit risk due to fire in larger buildings 

are found in Division B, Part 3 of the NBCC. These provisions are designed to limit the risks due 

to fire to an acceptable level.  Simplified requirements for small buildings and single family 

dwellings are found in Part 9 of the NBCC. The NBCC considers four key factors in determining 

the type of construction (combustible or noncombustible) permitted, which can be regarded as a 

measure of risk: 
 
 Occupancy 

 Building area 

 Building height 

 Sprinkler system 
 

First, occupancy type reflects the risks associated with the occupant’s mobility, age and mental 

and physical state.  For example, assembly buildings (Group A) could have higher population 

densities; institutional / correction facility buildings (Group B) (detention or care facilities) could 

house occupants with restricted mobility, such as in a prison; or with physical or mental 

limitations that prevent them from preserving themselves in an emergency, such as in a hospital.  

Residential Building occupants (Group C) generally have the benefits of knowing their 

surroundings as the building is their home; however, they could be asleep at the time of an 

emergency, which reduces the effectiveness of decision-making and evacuation processes.  

Occupants of office (Group D) and retail buildings (Group E) are generally alert; however; the 

fire hazard associated with these occupancies are higher combustible loads and the lack of 

internal compartments in the building.  Industrial buildings (Group F) occupancies have the risks 

associated with the high fire hazard levels, even though few occupants may be present in these 

types of buildings.   
 

Second, building area and building height also determine the fire risks in a building as the two 

factors combined give a general indication of the volume of the building, which reflects the 

challenges associated with firefighting and search and rescue operations in a fire emergency.  

Generally, the larger the building, the more challenging it is for firefighters to carry out their 

operations.  Building area and building height also reflect the potential loss of the property and 

human lives; the larger the building generally means that it is more valuable to the loss as there is 

more volume of construction to be affected by the fire.  As well, a larger building could shelter 

more occupants, and therefore, the potential loss of life could be greater than say a single family 

house. Therefore, as buildings become larger, more stringent fire safety requirements are applied.   
 

Finally, the presence of the sprinkler system also plays a very significant role in determining the 

risk of fire in buildings.  Recent studies from the National Fire Protection Association [3] suggest 

that properly designed, installed and maintained sprinkler systems have a very high degree of 

reliability; about 95%.  Sprinkler systems that are centrally monitored and having valves that are 

supervised, which are required for all sprinklered Part 3 buildings
1
 in Canada, have an even 

higher reliability rate, approaching 99% [4].  The NBCC recognizes the benefits of sprinkler 

system and generally permits greater relaxation in the construction type, the building height and 

building area limits, as well as other provisions for sprinklered buildings.   

                                                      
1
 “Part 3 buildings” are buildings required to comply with Division B, Part 3 of the NBCC.  These are buildings that are over 600m2 in building 

area; over 3 storeys in building height; or of certain occupancy types.   
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To demonstrate the foregoing, consider the schematic illustration of the construction provisions in 

Subsection 3.2.2 of the NBCC, which shows the type of construction (combustible or 

noncombustible) as a function of building height, building area, occupancy type
2
 and sprinkler 

system presence.  As illustrated in Figure 2, buildings without sprinklers have significant height 

and area restrictions, whether it is noncombustible or combustible.  In fact, buildings of certain 

occupancies such as A-1 and B’s are not permitted without a sprinkler system.   

 

For buildings equipped with a sprinkler system, combustible construction is generally permitted 

up to 3 storeys, except Assembly buildings (Group A) due to concerns with higher occupant 

loads; Correctional Buildings (Group B-1) due to the restriction in occupant movements; and high 

hazard Industrial buildings (Group F-1) due to the risk of explosion.  All other buildings (Groups 

C, D, E and F-2 and F-3) occupancies are permitted in the NBCC to be up to 4 storeys.  This 

reflects the lower fire risks associated with these types of occupancies.  Presently, in the 

provinces of BC (2009) and Quebec (2013), buildings of Group C occupancy are permitted to be 

of combustible construction up to 6 storeys and there are proposals at a national level to permit 6 

storey residential buildings with retain and assembly occupancies on lower floors across the 

country.  Buildings up to 6 storeys that are not permitted to be combustible construction are 

generally required to be of noncombustible construction with 1h fire-resistance ratings; except for 

Groups A-1, A-3, B-1, B-2 and B-3 occupancies, due to the concerns with occupant loads and 

potential restriction in movements, they are required to be noncombustible construction with 2h 

fire-resistance ratings. 

 

Buildings over 6 storeys, which are generally regarded as high-rises, are required to be of 

noncombustible construction with 2h fire-resistance ratings.  The NBCC ceases to specify 

specific building height limits after 6 storeys and collectively refer to buildings permitted to be 

over 6 storeys as “any height”.  Therefore, the noncombustible 2h fire-resistance ratings 

requirement can apply to a 7 storey building as well as a 70 storey building.  For high-rise 

buildings, additional provisions are required by NBCC to address internal firefighting operations 

and movement of smoke due to stack effect as a result of the Canadian climates.   

 
3.2 Combustible Vs. Noncombustible Construction 

 

As discussed in Section 3.1, the NBCC uses occupancy, building area, building height and 

sprinklers as the factors in determining the construction type, which reflects the risks associated 

with the building.  Generally, buildings having lower risks are permitted to be of combustible 

construction while buildings having higher risks are required to be of noncombustible 

construction.  The NBCC categorically permits ‘combustible’ and ‘noncombustible’ construction 

of buildings; however, the basic building materials used in practice in Canada are wood for 

combustible construction, and steel and concrete for noncombustible construction.  These 

materials are used in buildings because they have been well studied, used historically, and have 

well developed design guidelines and standards in Canada.   

 

                                                      
2
 Refer to Attachment 1 for major occupancy classifications in NBCC. 
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Construction Requirement - Sprinklered 

 
A1 A2 A3 B1 B2 B3 C D E F1 F2 F3

Any 

Height

Any Area, 2h NC Any Area, 2h NC Any Area, 2h NC Any Area, 2h NC Any Area, 2h NC Any Area, 2h NC Any Area, 2h NC Any Area, 2h NC Any Area, 2h NC Any Area, 2h NC Any Area, 2h NC

6 Any Area, 2h NC Any Area, 1h NC Any Area, 2h NC Any Area, 2h NC Any Area, 2h NC Any Area, 2h NC 1200m2 1h CC 7200m2 1h NC Any Area, 2h NC Any Area, 2h NC 7200m2 1h NC

5 Any Area, 2h NC Any Area, 1h NC Any Area, 2h NC Any Area, 2h NC Any Area, 2h NC Any Area, 2h NC 1440m2 1h CC 8640m2 1h NC Any Area, 2h NC Any Area, 2h NC 8640m2 1h NC

4 Any Area, 2h NC Any Area, 1h NC Any Area, 2h NC Any Area, 2h NC Any Area, 2h NC Any Area, 2h NC 1800m2 1h CC 3600m2 1h CC 1800m2 1h CC 2250m2, 2h NC 2400m2 45min  

CC

3600m2 45min  

CC

3 Any Area, 2h NC Any Area, 1h NC Any Area, 2h NC 8000m2 1h NC 8000m2 1h NC 1800m2 1h CC 1800m2 45min  

CC

4800m2 45min  

CC

2400m2 45min  

CC

1200m2, 45min 

NC

3200m2 45min  

CC

4800m2 45min  

CC

2 Any Area, 2h NC 2400m2 45min CC 6000m2 1h NC, 

HT arches

12000m2 1h NC 1600m2 45min CC 1600m2 45min  

CC

2700m2 45min  

CC

7200m2 45min  

CC

3600m2 45min  

CC

1200m2 45min  

CC

4800m2 45min  

CC

7200m2 45min  

CC

1 Any Area 45min 

CC

4800m2 45min CC 7200m2 CC Any Area, 1h NC 2400m2 45min CC 2400m2 45min  

CC

5400m2 45min  

CC

14400m2 45min  

CC

7200m2 45min  

CC

2400m2 45min  

CC

9600m2 45min  

CC

14400m2 45min  

CC  
 

 
Construction Requirement - Unsprinklered 

 
A1 A2 A3 B1 B2 B3 C D E F1 F2 F3

6 3600m2 1h NC 3600m2 1h NC

5 4320m2 1h NC 4320m2 1h NC

4 5400m2 1h NC 1800m2 45min CC

3 900m2 45min CC 2400m2 45min CC 1500m2 45min  

CC

1500m2 45min  

CC

2400m2 45min CC

2 1200m2 45min CC 3000m2 1h NC 1350m2 45min CC 3600m2 45min CC 1500m2 45min  

CC

1500m2 45min  

CC

3600m2 45min CC

1 2400m2 45min CC 1500m2 CC 2700m2 45min CC 7200m2 45min CC 1500m2 45min  

CC

800m2 CC 1500m2 45min  

CC

7200m2 45min CC

 
 
 
Figure 2 Schematic illustration of the construction provisions in the acceptable solution of the NBCC.  NC = noncombustible construction; CC = combustible 

construction; the time indicates the fire-resistance rating.  For illustration purposes, green shades represent combustible construction and grey shades 
represent noncombustible construction. 
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In Canada, there are generally two types of combustible construction used in practice: light wood-

frame construction and heavy timber construction.  Light wood-frame construction uses 

dimensional lumber; nominal 2 members and similar engineered wood members to form the 

structural framework, which are generally covered by gypsum board to conceal insulation and 

services within the framed structures, as well as to meet fire safety requirements such as flame 

spread rating, integrity of fire separation and fire resistance rating.  Alternatively, heavy timbers 

are generally left exposed as their large mass provides an inherent degree of fire resistance.     

 

With respect to noncombustible construction, steel and concrete are used; their choice in building 

construction is generally related to building height, cost and architectural effects.  Steel is a 

noncombustible material that has an inherent degree of fire resistance due to its properties; 

however, it begins to lose strength and stiffness at elevated temperatures.  Therefore, steel 

buildings are protected by gypsum board, spray applied fire-resistive material or protective 

coating, depending on the type of steel construction [5].  Concrete (steel reinforced concrete) is 

another type of noncombustible construction where both concrete and steel are utilized to take 

advantage of their respective properties in resisting compression and tension forces.  Reinforced 

concrete construction generally does not require additional fire protection because concrete 

provides significant inherent fire resistance [5].   

 

While the aforementioned construction materials each have their own benefits and drawbacks, the 

NBCC currently restricts the size of buildings using combustible material for fire safety reasons 

[6].  These restrictions have been in the NBCC since its earliest edition based on the perception 

that combustible construction poses a greater fire risk due to its combustible nature when exposed 

to heat or fire.  While at the material level, wood does pose a greater risk of ignition than steel or 

concrete, when utilized in building construction, wood construction has been shown to afford a 

publically acceptable level of fire safety for many applications.   

 

Modern knowledge of fire science and engineering practice are creating wood buildings that 

perform much better in fire than traditional wood frame buildings, and in some cases better than 

noncombustible buildings.  However, the state-of-the-art fire protection for wood construction 

has yet to be fully integrated into the NBCC.  While some of the advancements have been 

captured in past Code changes, many of them have not / may not have been fully recognized in 

the Code.  Features that have evolved over the last 40 years that have led to a substantially 

improved level of fire safety include: 
 
 improved gypsum board 

 introduction of fire blocking in concealed spaces 

 improved firestopping of service penetrations 

 sprinkler protection – and more recently, fast response technology 

 supervised sprinkler systems 

 addressable fire alarm systems 

 better developed fire protection engineering expertise 

 
3.3 6 Storey Wood-Frame Buildings in BC 

 

In support of greater use of wood in building construction, specifically for residential buildings in 

an effort to balance rising housing costs and meeting sustainable design goals, the BC 

government introduced a change to the BC Building Code in 2009 to permit combustible 

buildings of residential occupancy up to 6 storeys [7].  This increases the allowable height for 

wood-frame construction from the 4 storeys nationally in Canada to 6 storeys in BC.   
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As noted in the Consultants’ reports [1], the increase of building height from 4 storeys to 6 

storeys for wood-frame buildings is possible primarily due to the nature of residential occupancy 

buildings.  Because the Building Code requires suites to be separated from each other and also 

from the public corridor by 1h fire separations in residential floor areas, residential buildings are 

generally highly compartmentalized.  As a result, the risk of fire spread is significantly decreased.  

By restricting the gross floor area of the building to be the same, as illustrated in Figure 3 and 

requiring noncombustible or limited combustible exterior cladding, the Consultants demonstrated 

that 6 storey wood-frame buildings can be as safe as 4 storey wood-frame buildings that are 

permitted nationally.   

 

 

 

 

 
 
Figure 3 Schematic illustration of Article 3.2.2.50 “Group C, up to 6 storeys, Sprinklered.  The Building 

Code permits buildings of this category to be of combustible construction and floors are 
required to be 1h fire separations.  The gross floor area is restricted to 7200m

2
.   

 

The Consultants were specifically asked to comment on the technical risks and process risks of 

such Code change, defined as follows, which may be of interest for authorities in Taiwan if they 

are considering greater integration of wood construction in the Taiwan Building Code [1]: 

 

 Designed Risk - Designed risk means the residual risk associated with a building that is 

built in full compliance with Division B without significant defect. In the study, designed 

risk is used to evaluate whether 6 storey wood buildings would have the same fire risk (or 

afford the same level of fire safety) as 6 storey noncombustible buildings of the same 

occupancy classification currently permitted by the Building Code, assuming buildings 

can be built in full compliance with the Building Code.  
 
 Contingent Risk - Contingent risk means the residual risk arising from the process of 

designing and constructing a building to comply with the Code.  In this study, contingent 

risk is used to identify real-world concerns about designing and constructing wood 

buildings that may hinder them from performing as intended by the Building Code, and 

methods of addressing these concerns.   

4 storey wood-frame building height 
and building area – permitted 
nationally in Canada 

5 and 6 storey wood-frame 
buildings – permitted after 2009 in 
BC only 
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Based on the Consultant’s study, it was concluded that the designed risks, including the key risk 

areas defined by the NBCC:  

 

 Ignition;  

 fire spread beyond the point of fire origin;  

 fire spread to neighbouring buildings;  

 failure of sprinkler systems to function as expected; 

 occupants not being able to recognize fire and evacuate the building; and 

 effective firefighting operations, 

 

will not increase as a result of elevating the building height restriction from 4 storeys to 6 storeys.  

This is primary because of the unique nature of residential occupancies where individual 

residential suites naturally form fire compartments.  As public corridors that serve residential 

suites are required to be kept clear of combustibles by the Building Code and Fire Code, this 

leaves residential suites to be the most likely point of ignition.  Given the suites are the most 

likely place for a fire to occur and that fire protection features employed for 4 storeys wood-frame 

buildings have shown to be effective in addressing the fire risks, it was found that the risks would 

not increase if the building height were increased to 6 storeys, as long as the building area was 

reduced such that the gross floor area of the building is not altered as illustrated by Figure 3.  The 

only real potential increase in fire risk is the spread of fire via the building exterior; this risk was 

addressed by requiring all claddings used in 5 and 6 storey wood-frame buildings to be of 

noncombustible materials or limited combustible materials that pass the exterior fire spread test, 

CAN/ULC-S134.   

 

Because the allowable building area would decrease commensurate the increase in building 

height up to 6 storeys, developers wishing to maintain the same building area as that of 4 storey 

buildings in a 6 storey building will need to introduce firewalls, which are specially built 2h fire 

separations recognized by the NBCC for dividing the building.  Consider for example a 4 storey 

development of 3600m
2
 would require a firewall to divide the building up such that the building 

area on each side of the firewall does not exceed 1800m
2
.  If the same 3600m

2
 development were 

to increase the height from 4 storeys to 6 storeys based on the BC Building Code provision, then 

to maintain the building area limit of 1200m
2
 at 6 storeys, 2 firewalls would need to be introduced 

such that no building area on each side of the firewalls exceed 1200m
2
.  

 

Since the BC Building Code change, there have been many projects in BC that have started as a 

result of the new regulation. These projects include: 

 

 Sail, UBC, BC 

 Remy, Richmond, BC 

 UBC Student Residence, Kelowna, BC 

 Earth Systems and Science Building, Vancouver, BC 

 Library Square, Kamloops, BC  

 Rivers Edge, Richmond, BC 

 Quattro, Surrey, BC 

 Prestige Oceanfront Resort and Convention Centre, Sooke, BC 

 Water’s Edge, Kelowna, BC 
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4.0 FIRE SAFETY OF COMBUSTIBLE CONSTRUCTION 

4.1 Compartment Fire Dynamics 

 

The general concern with combustible construction is that combustible material may be exposed 

to and subsequently support the spread and/or growth of fire. Therefore, not only would the 

integrity of the combustible construction be affected by fire, the construction material itself may 

also become fuel.  However, to scientifically understand and discuss the risk of combustible 

construction in fire, it is important to first discuss the physics of compartment fires and the 

general strategies that have been implemented in the Building Code for combustible buildings.  

 

Fire is the exothermic reaction of fuel with oxygen that takes place at a critical temperature which 

releases heat as one of its products [8].  In buildings, compartment fires as characterized as a 

burning fire contained within thermal boundaries.  Walls, floors and ceilings in a building create 

thermal boundaries that confine the fire to an enclosure (the compartment).  Accordingly, the 

behaviour of the fire follows a set of unique physics commonly referred to as compartment fire 

dynamics.  The progression of a compartment fire can generally be depicted by the heat release 

rate versus time curve shown in Figure 4. 

 

 

 

 

 

 
 
Figure 4.  Schematics of a typical compartment fire history [6].  *The decay phase is not currently 

addressed by the Building Code. 
 

During the growth stage, the fire is a localized phenomenon, where heated gas and products of 

combustion rise and form a ‘smoke layer’ at the ceiling. As the fire progresses, the smoke layer 

thickens and begins to descend along walls.  During this stage, the building’s construction 

materials may have a significant influence on the advancement of the fire, including: interior 

finishes and the exposed construction materials.  The general strategy employed by the NBCC for 

the growth stage is to limit spread and growth of fire, evacuate the occupants for life safety, 

initiate firefighting for life safety and, if possible, property protection.  This generally includes: 

(a) fire detection through sprinklers and smoke detectors and notification to occupants and 

Growth Fully Developed 
Compartment Fire 

 

Decay* 
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emergency responders; (b) limited flame spread rating in certain parts of the building to limit fire 

spread and growth; (c) provision of sprinklers to control fire and smoke; and (d) fire 

compartments to control spread of fire and its effects, which are principally heat and smoke.   

 

As building size increases, the occupant load and the value of the property generally increase 

proportionally. Commensurate with this, the requirements for fire safety in the Code becomes 

more stringent to reflect the higher risk (higher probability of injury / loss of life due to fire 

and/or greater financial loss due to failure of the building).  In larger and higher buildings, the 

Code generally requires lower flame spread rating for the interior finishes used and/or 

noncombustible construction material. The objective is to minimize the probability of 

combustible materials contributing to the growth-stage fire, thereby increasing the chance of the 

fire protection strategy being successful.   For building of certain occupancies such as Group B-1 

and B-2, occupants may have restricted movement or have physical or mental limitations such 

that the risk of fire even during the earliest stages is very significant; as a result, buildings of 

these types of occupancies are generally required to be of noncombustible construction as 

illustrated in Figure 2. 

 

In the event that the fire does progress to flashover, which is a rare event for a building equipped 

with sprinklers, the fire protection strategy shifts toward preventing fire spread outside the 

compartment of fire origin and preventing structural failure of the building within a given 

timeframe.  Although survival within the fire compartment is not expected in a post-flashover 

environment (at temperatures above 600C), the building’s endurance in post-flashover 

environments is important as it provides time for evacuation of occupants outside the 

compartment of fire origin (i.e., at different floor levels or in exit stairs), and time for firefighters 

to complete their operations in the building.  

 

Fire endurance in fully developed fires is implemented by requiring a fire resistance rating for the 

building’s fire separations (floors, walls and exits) and structural system. It is important to note 

that when a compartment reaches the fully developed stage, the fire is not growing in terms of 

severity as the rate of combustion is governed by the available ventilation to the fire 

compartment; that is, the burning rate is governed by the amount of oxygen available, not the fuel 

load itself [8].    

 
4.2 Combustible Construction 

 

Based on the state of the fire engineering today, it can be substantiated that the primary concern 

associated with combustible construction in buildings is the impact of the combustible 

construction material during pre-flashover.  While it is often perceived that the nature of 

combustible construction would reduce the performance of the building in a fully-developed fire, 

the understanding of fire science suggests that it does not.  What combustible construction does 

contribute to, in the author’s view, is the potential acceleration from pre-flashover to flashover – 

however, through good fire engineering practice, this concern can be adequately addressed such 

that a building of combustible construction can be as safe as a building of noncombustible 

construction.   

 

Although the foregoing is not explicitly stated in the NBCC, the importance of building design to 

address the impact of combustible construction during pre-flashover is found in the intent 

statement, which states the requirement for requiring noncombustible construction for buildings is 

[2]:  
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“To limit the probability that combustible construction materials within a storey 

of a building will be involved in a fire, which could lead to the growth of fire, 

which could lead to the spread of fire within the storey during the time required 

to achieve occupant safety and for emergency responders to perform their duties, 

which could lead to harm to persons”. 
 

While combustible construction materials are subject to risk of fire, properly engineered and 

constructed buildings have a high degree of resistance against the threat of fire.  This is generally 

achieved by concealing the wood members behind gypsum board.  Use of sprinkler systems also 

greatly enhances the building’s overall level of fire safety, and in some cases significantly 

exceeds the level of fire safety attained by unsprinklered noncombustible buildings.   

 
4.3 Taller and Larger Wood Buildings Via Alternative Solutions  

 

As discussed in Section 1 of this report, the NBCC permits buildings to comply with the code 

either through the acceptable solutions in Division B or through alternative solutions.  In Canada, 

there have been a significant number of mass timber buildings that have been designed and some 

under construction based on the alternative solution provision of the code.  Although the scope of 

this report is limited to summarizing the current prescriptive provisions in the Canadian building 

codes for wood construction; it is discussed here the use of alternative solutions to permit wood 

construction.   

 

The alternative solution path to code compliance has become popular in recent years.  With new 

code objectives related to the consumption of energy by buildings, it has been particularly 

challenging for compliance with the prescriptive provisions relating to fire safety.  This is largely 

because the fire safety provisions predate much of the modern sustainability and energy design 

objectives and as such, often results in competing requirements that cannot be well addressed by 

simply following the prescriptive solutions in Division B.  Accordingly, design consultants and 

AHJ have often resorted to the alternative solution provision, where fire engineers develop 

solutions that meet the objectives of the building code through generally accepted fire 

engineering practice methodologies.   

 

When buildings are over certain size, depending on the occupancy type and presence of 

sprinklers, noncombustible construction is required.  The requirement for noncombustible 

construction not only restricts the use of wood, it also affects the use of other combustible 

materials such as foam plastic insulation.   It is significant to point out that as illustrated in Figure 

1, the requirement for noncombustible construction is merely an acceptable solution in the NBCC 

for meeting the level of performance required based on the building characteristics (building area, 

building height, occupancy and sprinkler).  It should not be construed that this means the NBCC 

“requires” noncombustible construction; it merely states that noncombustible construction meets 

the safety level by default.   

 

When alternative solutions have been proposed to permit the use of wood construction and other 

combustible materials where noncombustible construction is the acceptable solution; the 

engineering analysis needs to demonstrate that the level of safety offered by noncombustible 

construction can be equally attained by the wood construction alternative.  Understanding the 

compartment fire dynamics allows one to design buildings to perform in an acceptable manner in 

the different stages of a fire.  Often, the the following key questions need to be considered in an 

alternative solution: 
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1. How are wood buildings designed to limit the ignition of wood during the pre-flashover 

stage? 
 
2. How are wood buildings designed to limit spread of fire and smoke beyond the 

compartment of fire origin? 
 
3. How are wood buildings designed to provide an acceptably safe environment for 

emergency responders to conduct their operations outside the compartment of fire 

operations during the fully developed stage? 

 

4. How are wood buildings designed to remain structurally sound should the compartment 

fire become fully developed? 
 
5. How are wood buildings designed to limit the spread of fire to neighbouring buildings 

should the compartment fire reach flashover?    
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5.0 FIRE-RESISTANCE RATINGS OF WOOD CONSTRUCTION 

5.1 Introduction 

 

Due to the combustible nature of wood construction, wood members are generally protected by 

gypsum board to be resistant to fire.  This is particularly critical for the performance in the post-

flashover stage where the compartment temperature can exceed 1000C.  Due to its high moisture 

content, gypsum board provides significant fire-resistive properties during fire, and delays the fire 

from affecting the wood member.  

 

In order to evaluate the performance of assemblies in a consistent and fair manner, the NBCC 

requires assemblies that are required to have a fire-resistance rating be evaluated using the 

standard CAN/ULC-S101 “Fire Endurance Tests of Buildings Construction and Materials” [14].   

The standard time-temperature curve described in the test standard is a basic model for the post-

flashover compartment temperatures as a function of time.  Many building codes utilize a 

standard fire curve in their prescriptive building code; for example, ASTM E119 in US’s Life 

safety Code [9]. Figure 5 includes plots of the standard time- temperature curves used in major 

industrialized nations [10].   

 
 

 
 
Figure 5.  The standard time temperature curve used by various industrialized nations. [10]. 
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Generally, the time at which the test assembly can no longer satisfy any one of the following 

conditions establishes the fire-resistance rating [11]: 

 

a) Insulation: the assembly must limit the temperature rise on the unexposed side from 

exceeding 180C at any location or an average of 140C above the ambient temperature 

(20C);  

b) Integrity: the assembly must prevent the passage of the effects of fire hot enough to ignite 

a cotton pad;  

c) Structural resistance: the assembly must support the applied load, if any, for the duration 

of the fire test. 

 

In Canada and the United States, certified laboratories such as Underwriters Laboratory, 

Underwriters Laboratory of Canada, and Intertek carry out standard fire tests and publish 

annually a directory of designs (floors, columns, beams and walls) that have been assigned a 

certain fire-resistance rating.  This allows engineers to select, and AHJ to verify, the fire 

performance of assemblies to be used in a project.  In addition to ascertaining the fire-resistance 

ratings in published listings, the NBCC Division B, Appendix D “Fire Performance Ratings” 

contains recognized methodologies for calculating generic fire-resistance ratings for typical 

building construction, which includes wood-frame and heavy timber construction.  Generally, the 

fire-resistance ratings obtained using the calculation methods from Appendix D are consistent 

with that obtained from listings, although Appendix D may yield slightly more conservative 

results as it is generic in nature. The following sections summarize the typical methods for 

achieving fire-resistance ratings for light wood-frame and heavy timber construction. 
   

5.2 Wood-Frame Construction  

 

The fire-resistance rating of light wood-frame construction is generally derived from gypsum 

board protection.  Wood-frame construction is typically protected with 1 or 2 layers of Type X or 

Type C gypsum board (12.5mm or 15.9mm thickness). Depending on the loading condition, this 

type of construction can generally provide 45min to 1h fire-resistance rating for loadbearing 

wood-frame walls or up to 90min for non-loadbearing walls.  As the number of layers of type X 

gypsum board increases, the fire-resistance rating increase, although Appendix D of the NBCC 

currently limits the maximum fire-resistance rating to 1h for light wood-frame construction, as 

traditionally light wood-frame buildings have not been required to have a fire-resistance rating 

greater than 1h in Canada as shown in Figure 1.  Included in Attachment 2 is an excerpt of 

Section D-2.3 of Appendix D “Wood and Steel Framed Walls, Floors and Roofs” that describes 

the standard method for designing for fire-resistance rating for wood-frame construction.  Refer 

to Table 3 for examples of 1h fire rated light wood-frame assemblies. 

 

It is significant to note that the fire resistance ratings based on Appendix D or third party listed 

designs are determined under laboratory conditions.  The actual performance of the assemblies in 

the field may deviate from that obtained in the laboratory if there are significant deviations from 

the test condition.  As noted in the Association of Professional Engineers and Geoscientists of 

British Columbia (APEGBC) guidelines, fire engineering practitioners are reminded to pay close 

attention to the following details [12]: 

 

 Gypsum board joint treatment (tape, mud, fire caulk, wood framing at joints). 

 Size and orientation of gypsum board sheets. 

 Staggered arrangement of joints in multi-layer systems. 

 Number, size and placement of fasteners. 
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 Number, size and location of permitted openings. 

 Installation of firestop systems for service penetrations. 

 Construction of fireblocking in concealed spaces required under both the Building Code 

and NFPA 13 (the sprinkler design standard).  

 

In addition to fire-resistance rating of wood-frame assemblies, wood-frame construction can also 

be vulnerable in fire due to the presence of concealed spaces.  These spaces can facilitate the 

spread of fire between fire compartments and pose a challenge to firefighting as they may not be 

visually identifiable. To address this, the NBCC specifically requires combustible concealed 

spaces to be fireblocked and/or protected with sprinklers, depending on the size of the concealed 

space. A fire engineer would normally consult NFPA 13 sprinkler design guidelines for sprinkler 

requirements in concealed spaces and other technical guidelines such as the Best Practice Guide 

on Fire Stops and Fire Blocks published by NRCC [13].  The readers are encouraged to review 

these two documents as they form an integral part of design of wood-frame buildings for fire 

safety. 

 
 
Table 3.  Examples of loadbearing light-wood frame wall and floor assemblies having a 1h fire-resistance rating 

based on CAN/ULC-S101. 
 

Assembly Diagram Fire-Resistance Rating Reference 

Wall 

 

1h 

ULC W301  

or 

NBCC Division B, 
Appendix D 

Floor 

 

1h ULC M502 

 

 

 

 

 

 

http://database.ul.com/cgi-bin/XYV/template/LISCANADA/1FRAME/showpage.html?name=BXUVC.W301&ccnshorttitle=Fire-resistance+Ratings&objid=1076413212&cfgid=1073741824&version=versionless&parent_id=1075952496&sequence=1
http://database.ul.com/cgi-bin/XYV/template/LISCANADA/1FRAME/showpage.html?name=BXUVC.M502&ccnshorttitle=Fire-resistance+Ratings&objid=1076063537&cfgid=1073741824&version=versionless&parent_id=1075952496&sequence=1
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5.3 Heavy and Mass Timber Construction 

 

Heavy timber construction has a long history of use in buildings up to and including 8 storey 

buildings, which were built prior to the existence of a Building Code in Canada.  Heavy timber 

construction has been recognized as a special category of combustible construction based on its 

inherent fire-resistance properties.   

 

The NBCC defines heavy timber construction as “the type of combustible construction in which a 

degree of fire safety is attained by placing limitations on the sizes of the wood structural members 

and on thickness and composition of wood floors and roofs and by the avoidance of concealed 

spaces under floors and roofs”.   The key here is the “avoidance of concealed spaces under floors 

and roofs” which is a key characteristic of light-wood frame construction (where fire blocking is 

required to address the fire safety).  Traditionally, heavy timber construction in Canada uses glue-

laminated timber (glulam) or sawn lumber.  More recently other forms of heavy timber 

construction utilizing engineered timber products such as laminated veneer lumber (LVL) and 

cross laminated timber (CLT) has emerged.  Because heavy timber construction has traditionally 

been “post and beam” construction, to differentiate LVL and CLT construction, which has solid 

loadbearing walls and floors, the term “mass timber construction” has often been used to describe 

heavy timber construction that is not the traditional post and beam construction envisioned by the 

NBCC.  It is significant to note that the NBCC does not prohibit the use of LVL or CLT or other 

forms of mass timber construction that is not post and beam construction as long as the 

construction meets the definition of “heavy timber construction” noted above. 

 

Heavy timber construction has an inherent level of fire resistance based on the relatively large 

mass to surface area ratio of members.  When exposed to fire, wood undergoes a thermal 

decomposition process known as pyrolysis [15]; within the pyrolysis zone, combustion takes 

place between the hydrocarbon gases released from the pyrolysis process with oxygen in the air.  

However, because of the inefficiencies associated with the combustion process, not all wood 

cellulose undergoes combustion; the decomposed wood that did not participate in combustion 

forms a zero-strength layer called the char layer, which exhibits significant thermal insulation 

properties.  The formation of the char layer limits the extent of the overall combustion process as 

it limits the exposure of the wood to the fire and oxygen.   

 

 

 
 
 

Figure 6.  Schematic illustration of the char layers of wood. 
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Because large timber members have greater strength, heavy timber construction is fundamentally 

different from light wood frame construction.  Heavy timber construction is in fact more 

comparable to concrete construction where structural members are each a structural element and 

are generally strong enough to be positioned significant distances apart to support larger spans. 

As such, the charring of wood coupled with greater separation of structural members allows 

heavy timber construction to afford significantly better fire performance.  In contrast, light wood 

frame construction has an inherently lower level of performance in fire due to the use of nominal 

2 members in close proximity to each other to form wall or floor assemblies.  Even though wood 

chars in fire, the close-proximity of the framing members allows significant radiation and 

convection heat transfers between the framing members such that the net effect is more rapid 

combustion of the assembly.  Therefore, light wood frame construction, without protection of 

gypsum board, affords little practical fire-resistance ratings.  The NBCC currently recognizes 

heavy timber as having an equivalent to a 45min fire-resistance rating when the minimum 

dimensions are met; however, greater fire resistance ratings can be afforded based on increasing 

the member’s cross sectional area.  The minimum dimensions are reproduced in Figure 7. 

 

 

 
 

Figure 7.  Heavy timber dimensions from Table 3.1.4.7. of NBCC. 

 

 

Where the required fire-resistance rating is greater than 45min, methods of calculating fire 

resistance ratings of heavy timber construction have been developed for ratings up to and 

including 2 hour fire-resistance ratings.  The NBCC currently provides methods of calculating 

fire resistance ratings for solid wood walls, floors and roofs and glued-laminated timber beams 

and columns in Appendix D.  Appendix D already recognizes laminated timber walls and floors 

and glue laminated timber up to 1 hour.  The calculation methodology for heavy timber members 

is generally based on the fact that wood, in a standard fire test, chars at a relatively constant rate, 

with wood below the char level heating with a sharply dropping temperature profile, such that 

wood 7 to 15mm below the char level can be considered unaffected by fire. This is illustrated in 

Figure 8. 
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Figure 8.  Char Methodology of Calculating Fire Resistance 

 

The calculation methods for wood in Appendix D of the Building Code, while valid, have not 

been up-to-date with various other modern engineered heavy timber products currently available 

in the market, such as LVL and CLT.  Notwithstanding this, a more generalized methodology for 

calculating the structural fire resistance of heavy timber structures is being developed by the CSA 

086 Task Group on Design for Fire Resistance.  In addition, for one form of modern heavy 

timber, CLT, FPInnovations has provided a design guide [16] on calculating fire resistance for 

that specific material, and is performing fire tests to confirm and refine this calculation 

methodology.  The use of these methodologies is generally documented in alternative solutions, 

even though they have been developed based on past fire tests using the CAN/ULC-S101 test 

standard.  Essentially, the methodology for structural fire-resistance is one of satisfying the limit 

states criterion during fire as given by [5,16,17,18]: 

 

 fireffire RU   (1) 

 

where Ufire is the design action from the applied load at the time of the fire; f is the strength 

reduction factor for the timber material; and Rfire is the nominal load capacity at the time of the 

fire, which is required to be calculated based on a reduction in the member’s section factor due to 

charring.  Depending on building occupancy, type of timber material, type of structural member, 

and fire loading, the variables in Eq. (1) will be determined by the designer.  The nominal load 

capacity at the time of the fire, Rfire, is a function of the wood member cross section area, which is 

dependent on the amount of charring due to fire.  Charring rates have not been specified in the 

NBCC; however, in the context of an alternative solution, AHJ have typically accepted the 

calculation of Rfire based on the charring rates in Eurocode 5: Part 1-2.  Table 4 is a summary of 

charring rates for softwood and hardwood.  The same charring rate would apply to Canadian and 

Taiwanese timber, provided the characteristic densities are similar. The one-dimensional charring 

rate, 0, for standard fire exposure resents the charring rate in one direction for thermally thick 

slabs of wood and n is the notional charring rate which has a higher charring rate to account for 

the corner rounding effect.  Included in Attachment 3 is an excerpt of sample calculation of 

loadbearing CLT wall and floor assemblies in the CLT Handbook [16]. 
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Table 4.  Typical charring rates from Eurocode 5: Part 1-2. 
 

 
 

 

In 2012, FPInnovations carried out a series of fire-resistance tests of CLT wall and floor 

assemblies based on the CAN/ULC-S101 standard [19].  The tests were carried out in response to 

an increase in interest of utilizing CLT as a modern form of mass timber construction in North 

America.  The results, reproduced in Table 5 confirms 1h fire-resistance rating can be achieved 

by unprotected 5-ply CLT members or 3-ply CLT members protected by 2 layers of 12.7mm 

Type X gypsum board.  Fire-resistance rating of 2h can be achieved by 5-ply CLT members 

protected with 1 layer of 15.9mm Type X gypsum board, and 3h fir-resistance rating can be 

achieved by unprotected 7-ply CLT members.  

 
Table 5.  CLT full-scale fire test results from FPInnovations [19]. 

 

Wall Assemblies 

# of Plies CLT thickness 
(mm) 

Gypsum board 
protection 

Load  
(kN/m) 

Load Ratio  
(%) 

Fire Resistance 
(min) 

3 114 2  12.7mmType X 333 52 106 

5 175 Unprotected 333 25 113 

5 105 unprotected 72 21 57 

Floor Assemblies 

# of Plies CLT thickness 
(mm) 

Gypsum board 
protection 

Load  
(kPa) 

Load Ratio 
(%) 

Fire Resistance 
(min) 

3 114 2  12.7mm Type X 2.7 23 77 

5 175 Unprotected 11.8 38 96 

3 105 1  15.9mm Type X 2.4 43 86 

5 175 1  15.9mm Type X 8.1 100 124 

7 245 Unprotected 14.6 100 178 
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In addition to calculating the fire-resistance rating for heavy timber members, connections should 

have the same degree of fire-resistance as the structural members in which they are used.  It has 

been generally interpreted and accepted that the NBCC recognizes unprotected steel connections 

has having the same degree of fire safety performance as a 45min fire rated light-wood frame 

assembly or heavy timber members meeting the minimum sizes shown in Figure 7.  However, for 

heavy timber construction where the fire-resistance rating is 1h or more, the connections must 

also be protected to achieve at least 1h fire-resistance rating.  Steel connections can generally be 

protected by the use of spray-fire resistive material (SFRM) or embedding them within sacrificial 

wood mass (i.e., protected by charring).  Figure 9 illustrates an example of embedded connection 

utilizing the Sherpa connector.   

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

Figure 9. Schematic illustration of Sherpa connector used for a glulam beam to column connection 

embedded in wood, which will be protected from the effects of fire based on charring. 
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6.0 CONCLUSION AND FUTURE WORK 

This report has been prepared by GHL for CTOT to summarize the Canadian Building Code framework 

and identify the provisions in the Canadian building codes (namely, NBCC and BCBC) for wood 

construction.  The report has described the Canadian building code regulatory framework, the objective-

based building code, and a summary of the fire safety design methods for light wood-frame and heavy 

timber construction.  It is anticipated that this information will be used in the future Phase 2 study to 

make a comparison to the Taiwan Building Code and its regulatory framework.   

 

As part of this Phase 1 study, GHL has carried out a preliminary review of the timber construction section 

of the Taiwan Building Code.  It is anticipated that for Phase 2 of this work, further analysis of the 

Taiwan Building Code will be made and compared with the Canadian building codes.  However, it is 

worth noting that based on the preliminary review, it appears that the current Taiwan Building Code 

designates wood construction as either “fire-rated” for large buildings or “non-fire rated” for smaller 

buildings, with no credit given for sprinkler protection.  The “non-fire rated” wood buildings would be 

comparable to what are known as “Part 9” buildings and the “fire rated” wood buildings would be 

comparable to what are known as “Part 3” buildings in the NBCC.  However, the lack of credit given for 

sprinkler protection in the Taiwan Building Code appears to be the greatest difference in comparison to 

the Canadian Code.    
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Attachment 1 
 

National Building Code of Canada, Major Occupancy 
Classifications 



Major occupancy means the principal occupancy for which a building or part thereof is 

used or intended to be used, and shall be deemed to include the subsidiary occupancies that 

are an integral part of the principal occupancy. The major occupancyclassifications used in 

this Code are as follows: 

Group A, Division 1 Assembly occupancies intended for the production and viewing of the 

performing arts 

Group A, Division 2 Assembly occupancies not elsewhere classified in Group A 

Group A, Division 3 Assembly occupancies of the arena type 

Group A, Division 4 Assembly occupancies in which the occupants are gathered in the 

open air 

Group B, Division 1 Detention occupancies in which persons are under restraint or are 

incapable of self-preservation because of security measures not 

under their control 

Group B, Division 2 Treatment occupancies 

Group B, Division 3 Care occupancies 

Group C Residential occupancies 

Group D Business and personal services occupancies 

Group E Mercantile occupancies 

Group F, Division 1 High-hazard industrial occupancies 

Group F, Division 2 Medium-hazard industrial occupancies 

Group F, Division 3 Low-hazard industrial occupancies 

The following are examples of the major occupancy classifications: 

 Group A, Division 1 

o Motion picture theatres 

o Opera houses 

o Television studios admitting a viewing audience 

o Theatres, including experimental theatres 

 Group A, Division 2 

o Art galleries 

o Auditoria 

o Bowling alleys 

o Churches and similar places of worship 

o Clubs, nonresidential 
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http://www.bccodes.ca/nxt/gateway.dll/BC%20Building%20Code%202012/04_Division%20A/10_Part%201%20%E2%80%94%20Compliance/13_section%201.4.htm#bldng
http://www.bccodes.ca/nxt/gateway.dll/BC%20Building%20Code%202012/04_Division%20A/10_Part%201%20%E2%80%94%20Compliance/13_section%201.4.htm#ccpnc
http://www.bccodes.ca/nxt/gateway.dll/BC%20Building%20Code%202012/04_Division%20A/10_Part%201%20%E2%80%94%20Compliance/13_section%201.4.htm#ccpnc
http://www.bccodes.ca/nxt/gateway.dll/BC%20Building%20Code%202012/04_Division%20A/10_Part%201%20%E2%80%94%20Compliance/13_section%201.4.htm#mjr-ccpn
http://www.bccodes.ca/nxt/gateway.dll/BC%20Building%20Code%202012/04_Division%20A/10_Part%201%20%E2%80%94%20Compliance/13_section%201.4.htm#mbl-ccpn
http://www.bccodes.ca/nxt/gateway.dll/BC%20Building%20Code%202012/04_Division%20A/10_Part%201%20%E2%80%94%20Compliance/13_section%201.4.htm#mbl-ccpn
http://www.bccodes.ca/nxt/gateway.dll/BC%20Building%20Code%202012/04_Division%20A/10_Part%201%20%E2%80%94%20Compliance/13_section%201.4.htm#mbl-ccpn
http://www.bccodes.ca/nxt/gateway.dll/BC%20Building%20Code%202012/04_Division%20A/10_Part%201%20%E2%80%94%20Compliance/13_section%201.4.htm#mbl-ccpn
http://www.bccodes.ca/nxt/gateway.dll/BC%20Building%20Code%202012/04_Division%20A/10_Part%201%20%E2%80%94%20Compliance/13_section%201.4.htm#dtnt-cc
http://www.bccodes.ca/nxt/gateway.dll/BC%20Building%20Code%202012/04_Division%20A/10_Part%201%20%E2%80%94%20Compliance/13_section%201.4.htm#trtm-cc
http://www.bccodes.ca/nxt/gateway.dll/BC%20Building%20Code%202012/04_Division%20A/10_Part%201%20%E2%80%94%20Compliance/13_section%201.4.htm#ca-cc
http://www.bccodes.ca/nxt/gateway.dll/BC%20Building%20Code%202012/04_Division%20A/10_Part%201%20%E2%80%94%20Compliance/13_section%201.4.htm#rdntl-cc
http://www.bccodes.ca/nxt/gateway.dll/BC%20Building%20Code%202012/04_Division%20A/10_Part%201%20%E2%80%94%20Compliance/13_section%201.4.htm#bn-nd-pr
http://www.bccodes.ca/nxt/gateway.dll/BC%20Building%20Code%202012/04_Division%20A/10_Part%201%20%E2%80%94%20Compliance/13_section%201.4.htm#mrcntl-c
http://www.bccodes.ca/nxt/gateway.dll/BC%20Building%20Code%202012/04_Division%20A/10_Part%201%20%E2%80%94%20Compliance/13_section%201.4.htm#hgh-hzrd
http://www.bccodes.ca/nxt/gateway.dll/BC%20Building%20Code%202012/04_Division%20A/10_Part%201%20%E2%80%94%20Compliance/13_section%201.4.htm#mdm-hzrd
http://www.bccodes.ca/nxt/gateway.dll/BC%20Building%20Code%202012/04_Division%20A/10_Part%201%20%E2%80%94%20Compliance/13_section%201.4.htm#lw-hzrd-


o Community halls 

o Courtrooms 

o Dance halls 

o Exhibition halls (other than classified in Group E) 

o Gymnasia 

o Lecture halls 

o Libraries 

o Licensed beverage establishments 

o Museums 

o Passenger stations and depots 

o Recreational piers 

o Restaurants 

o Schools and colleges, nonresidential 

o Undertaking premises 

 Group A, Division 3 

o Arenas 

o Indoor swimming pools, with or without spectator seating 

o Rinks 

 Group A, Division 4 

o Amusement park structures (not elsewhere classified) 

o Bleachers 

o Grandstands 

o Reviewing stands 

o Stadia 

 Group B, Division 1 

o Jails 

o Penitentiaries 

o Police stations with detention quarters 

o Prisons 

o Psychiatric hospitals with detention quarters 



o Reformatories with detention quarters 

 Group B, Division 2 

o Care facilities with treatment 

o Convalescent /recovery/rehabilitation centres with treatment 

o Hospices with treatment 

o Hospitals 

o Infirmaries 

o Nursing homes with treatment 

o Psychiatric hospitals without detention quarters 

o Respite centres with treatment 

 Group B, Division 3 

o Assisted/supportive living facilities 

o Care facilities without treatment 

o Children’s custodial homes 

o Convalescent/recovery/rehabilitation centres without treatment 

o Group homes 

o Hospices without treatment 

o Nursing homes without treatment 

o Reformatories without detention quarters 

o Respite centres without treatment 

 Group C 

o Apartments 

o Boarding houses 

o Clubs, residential 

o Colleges, residential 

o Convents 

o Dormitories 

o Hotels 

o Houses 



o Lodging houses 

o Monasteries 

o Motels 

o Schools, residential 

 Group D 

o Banks 

o Barber and hairdressing shops 

o Beauty parlours 

o Dental offices 

o Dry cleaning establishments, self-service, not using flammable or explosive 

solvents or cleaners 

o Laundries, self-service 

o Medical offices 

o Offices 

o Police stations without detention quarters 

o Radio stations 

o Small tool and appliance rental and service establishments 

 Group E 

o Department stores 

o Exhibition halls 

o Markets 

o Shops 

o Stores 

o Supermarkets 

 Group F, Division 1 

o Bulk plants for flammable liquids 

o Bulk storage warehouses for hazardous substances 

o Cereal mills 

o Chemical manufacturing or processing plants 

o Distilleries 



o Dry cleaning plants 

o Feed mills 

o Flour mills 

o Grain elevators 

o Lacquer factories 

o Mattress factories 

o Paint, varnish and pyroxylin product factories 

o Rubber processing plants 

o Spray painting operations 

o Waste paper processing plants 

 Group F, Division 2 

o Aircraft hangars 

o Box factories 

o Candy plants 

o Cold storage plants 

o Dry cleaning establishments not using flammable or explosive solvents or 

cleaners 

o Electrical substations 

o Factories 

o Freight depots 

o Helicopter landing areas on roofs 

o Laboratories 

o Laundries, except self-service 

o Mattress factories 

o Planing mills 

o Printing plants 

o Repair garages 

o Salesrooms 

o Service stations 

o Storage rooms 



o Television studios not admitting a viewing audience 

o Warehouses 

o Wholesale rooms 

o Woodworking factories 

o Workshops 

 Group F, Division 3 

o Creameries 

o Factories 

o Laboratories 

o Light-aircraft hangars (storage only)  

o Power plants 

o Salesrooms 

o Sample display rooms 

o Storage garages, including open air parking garages 

o Storage rooms 

o Warehouses 

o Workshops 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment 2 
 

Excerpt, Appendix D, Section D-2.3 
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Attachment 3 
 

Excerpt, Sample Calculations of CLT Fire-Resistance Ratings 






















