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Introduction

The purpose of this Guide is to help Code users understand and apply the provisions in Part 9 of the National
Building Code of Canada 2015 (NBC). It is a companion document to NBC Part 9—not a stand-alone document.

This Guide has no legal status and is not intended for formal adoption: its purpose is solely informational.
Sketches and diagrams illustrate principles only; other methods of satisfying the requirements may be equally
valid. If there are cases where text in the Guide conflicts with a requirement in the NBC, the NBC requirement
governs.

Structure

The Guide discusses each Article of NBC Part 9 in turn in Code order through the use of text, illustrations,
tables and examples. However, some sections of the Guide cover topics that span multiple Articles.

Each discussion starts with a general statement about the purpose of the Article in question. These general
statements are not meant to summarize or paraphrase the content of the “Supplement to the NBC 2015: Intent
Statements,” which contains detailed statements on the specific intent of each NBC provision and is available
online at www.nrc-cnrc.gc.ca/eng/publications/codes_centre/codes_guides.html.

Units of Measurement

Although the NBC only provides measurements in SI units, the Guide, in many cases, also shows
corresponding imperial units in parentheses. Surveys indicate that people involved in all aspects of the housing
industry still use imperial units, while those involved in the design and construction of small, non-residential
buildings rely almost exclusively on SI units.

The SI measurements presented for the spacing of framing members and for the dimensions of products
like wood-based panels are soft conversions, not actual conversions, of the actual imperial measurements (see
NBC Note A-9.4.2.1.(1)). For example, 300, 400 and 600 mm joist and stud spacings are subdivisions of a floor
or wall panel size of 1 200 x 2 400 mm. These SI measurements are soft conversions of the standard imperial
12, 16 and 24 in. spacings, and 4 x 8 ft. panel size, respectively. It is assumed that framing members will be
spaced according to the actual metric conversions so that they align with the edges of sheathing materials,
which are typically sized using imperial units.

For dimensions that are in effect Code requirements, such as minimum hallway widths, hard conversions of
the SI measurements are presented, in which the imperial measurement is rounded up or down as required.
The SI measurement is the legal requirement. The imperial measurement, which may be slightly different, is
provided for convenience as an approximation of the SI requirement.

A conversion table for imperial equivalents of the most common SI units used in building design and
construction is located at the end of the Guide.

Use of lllustrations

The illustrations explain general concepts and principles as well as key features of construction methods
and technologies: they are not meant to be used as design or construction drawings. Many drawings focus
only on one of many possible solutions. Most drawings highlight key features addressed in the surrounding
text and show other construction details in the background. Although efforts have been made to show
Code-compliant construction, it is important to note that the illustrations are not to be used as acceptable
solutions to Code requirements.
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Referenced Standards

The applicable editions of the standards referenced in the Guide are the editions referenced in the NBC 2015,
including any updates to those standards published by Codes Canada.
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The National Building Code

The Canadian Commission on Building and Fire Codes (CCBFC) develops Canada’s five National Model
Codes. The National Building, Energy, Farm Building, Fire, and Plumbing Codes are adopted, with or without
modifications, and enforced by many provinces and territories. When adopted by a provincial, territorial
or municipal authority, the National Model Codes become legal documents and their enforcement is then
administered in conformance with the appropriate regulations of that authority.

More information on Canada’s Code development system is available at
www.nrc-cnrc.gc.ca/eng/solutions/advisory/codes_centre_index.html.

Objective-Based Codes

In the National Model Codes, most provisions in Division B (acceptable solutions) are linked to at least one
objective and functional statement found in Division A. These linkages play an important role in allowing
these objective-based codes to accommodate innovation. It is expected that the majority of Code users will
primarily follow the acceptable solutions given in Division B and that they will consult Division A only in cases
where it may serve to clarify the application of Division B’s provisions to a particular situation or when they
are considering an alternative solution.

The NBC is intended to provide a minimum level of health and safety in buildings. Most NBC provisions
address at least one of the Code’s five stated objectives, namely:
* safety,
health,
accessibility for persons with disabilities,
fire and structural protection of buildings, and
environment.

The NBC was published in an objective-based code format for the first time in the 2005 edition. It comprises
three Divisions:

¢ Division A defines the scope of the Code and contains the objectives, the functional statements and the
conditions necessary to achieve compliance. Division A cannot be used on its own as a basis for designing
and constructing a building or for evaluating a building’s compliance with the Code.

¢ Division B contains acceptable solutions (i.e., technical requirements) deemed to satisfy the objectives
and functional statements listed in Division A. The term “acceptable solution” reflects the principle that
building codes establish an acceptable level of risk and underlines the fact that a code cannot describe
all possible valid design and construction options. Acceptable solutions represent the minimum level
of performance that will satisfy the NBC’s objectives and that is acceptable to an authority that adopts
the NBC into law or regulation. Compliance with the acceptable solutions is deemed to automatically
satisfy the linked Division A objectives and functional statements. Alternative solutions can be used in
lieu of compliance with the acceptable solutions. However, to do something different from the acceptable
solutions described in Division B, a builder, designer or building owner must show that the proposed
alternative solution will perform at least as well as the acceptable solution(s) it is replacing. The objectives
and functional statements attributed to the acceptable solution(s) identify the areas of performance
where this equivalence must be demonstrated.

¢ Division C contains administrative provisions. Many provinces and territories establish their own
administrative provisions upon adopting or adapting the NBC. Having all the administrative provisions
in one Division facilitates their customization to suit jurisdictional needs. In the absence of provincial
or territorial regulations or municipal bylaws on the administration of the Code, the Administrative
Requirements for Use with the National Building Code of Canada 1985 can be used.
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Referenced Standards

NBC Part 9 references more than 180 standards published by various standards-writing organizations. Some
standards provide detailed installation instructions for materials, equipment or services, others define test
methods, while others describe the characteristics of products ranging from elementary building materials to
complex systems. Standards vary from simple one- or two-page statements to voluminous codes of practices
that rival the NBC in complexity. Code users should always verify that the standard edition they are using is
the one currently referenced in the NBC.

Some standards set out different objectives and performance levels from those presented in the NBC, which
occasionally results in differences between specific requirements in the NBC and those in the referenced
standards. In such cases, the NBC requirements take precedence over those in referenced standards.
Requirements from referenced standards are not usually duplicated in the NBC unless there is a valid reason
for doing so.

Conformance Assessment

While the NBC generally does not require building products to be certified, a building official may
require proof of a product’s compliance with standards that are considered to be particularly critical before
it is permitted to be used. The official may require the product to be tested and certified by an independent
third party, and to be identified with a label or stamp attesting to its certification, even though this may not
be required by the NBC. Fire alarm and detection devices, prefabricated chimneys, fire doors, and heating,
electrical and plumbing equipment are products for which independent certification and labelling are the
most practical means for a building official to ensure compliance with a prescribed standard, since such
compliance cannot be determined by visual inspection. This certification and labelling is not required by the
NBC—it is simply a convenient administrative arrangement between the building permit applicant and the
building official.

In some cases, NBC Part 9 requires products such as structural plywood, oriented strandboard (OSB) and
lumber to be identified by a label or stamp. The majority of materials do not carry labels, so the enforcing
official (or the purchaser) usually relies on the integrity of the manufacturer. In many cases, manufacturers
conform to national standards as a matter of policy, either to protect their public image or to guard against legal
challenges from building authorities or from purchasers. Should a failure occur as a result of a non-conforming
product, legal steps can be taken to have the situation corrected, and this liability also acts as a deterrent against
non-conforming products. In the majority of cases, therefore, self-policing by manufacturers is responsible
for compliance to standards where a product is not certified or identified by a label or stamp. In general, all
materials, appliances, systems and equipment, including those that are not specifically addressed in the
NBC, must be suitable for their intended purpose.

Many manufacturers have their innovative materials, systems and equipment evaluated by
the Canadian Construction Materials Centre (CCMC) or other evaluation agencies or testing
laboratories to demonstrate their compliance with the Code. CCMC'’s Registry of Product Evaluations,
which describes the products that have been evaluated for Code conformance, is available at
www.nrc-cnrc.gce.ca/eng/solutions/advisory/cemce/registry_product_evaluations.html.

Climatic Information

Climatic information for the design of buildings must be in conformance with values established by the
provincial, territorial or municipal authority having jurisdiction. In the absence of such data, refer to the
climatic values referenced in NBC Appendix C, which form the basis of the values used by most authorities.
NBC Appendix C includes climatic and seismic data for 679 Canadian municipalities. Climatic information,
particularly ground snow load data, is needed for the proper application of the requirements in NBC Part 9. For
instance, the maximum span for roof framing members depends on the design snow load. The depth of frost
penetration, which influences the location of footings, is established on the basis of local experience.
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Part 9

The objectives of NBC Part 9 are to provide minimum acceptable levels of health, fire safety and accessibility,
as well as of structural safety, structural sufficiency and energy efficiency. NBC Part 9 applies to new buildings
and to the demolition, relocation, alteration and change in use of existing buildings. See Guide 9.1., General,
for more specific information.

Evolution of NBC Part 9

Before NBC Part 9 existed as a separate part in the NBC, the Canada Mortgage and Housing
Corporation (CMHC) issued its own standards for housing. It continued to do so until 1958, when it
relinquished this role to the National Research Council of Canada (NRC) and the Associate Committee on
the National Building Code (ACNBC), now known as the Canadian Commission on Building and Fire
Codes (CCBFC). Until 1958, CMHC Building Standards co-existed with the NBC as separate and distinct
requirements, even though there were similarities between the two. Subsequent to ACNBC involvement, the
CMHC requirements were melded with those of the NBC, with the resulting requirements reflecting both sets
of standards. Many of the detailed specification-type requirements in NBC Part 9 can be traced back to CMHC
requirements, which helps to explain the unique style of NBC Part 9.

Soon after the publication of the first edition of the NBC in 1941, it became evident that many municipalities
lacked the expertise to enforce its complex requirements. Smaller municipalities were chiefly concerned with
small, simple buildings such as houses, and requirements directed at larger, complex buildings had little
relevance to them. To accommodate these municipalities, a separate, abridged form of the NBC was published,
which was restricted in scope to relatively small buildings and to lower-risk types of occupancies.

The trend in recent editions has been to make NBC Part 9 consistent with the other Parts of the NBC and to
replace duplicated requirements with cross-references to similar requirements found elsewhere in the NBC.
Requirements affecting only a small portion of the buildings within the scope of NBC Part 9 and intended
primarily for larger, complex buildings have been gradually deleted in favour of cross-references. For example,
requirements relating to noncombustible construction, firewalls, atria and sprinkler systems are no longer
found in NBC Part 9, having been replaced by appropriate references to NBC Part 3.

Since the 2005 edition of the NBC, in which the objective-based approach was introduced, it has become more
common to have performance-based requirements alongside the prescriptive, deemed-to-comply requirements.

Organization of NBC Part 9

NBC Part 9 is divided into 37 Sections (see the table below). NBC Sections 9.1. to 9.36. include requirements
that correspond to subjects covered in other Parts of the NBC as follows:

* use and egress and fire protection requirements such as those in NBC Part 3;

¢ building structure requirements that perform a similar role to NBC Part 4;

* environmental separation requirements that serve a similar function to NBC Part 5; and

* building services requirements that are related to NBC Parts 6 and 7.

NBC Section 9.37. contains all the objective-based attributions for each requirement, which facilitate the
development and implementation of alternative solutions.
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Notable Changes Affecting Part 9
in NBC 2015

Soft Conversions

Note A-9.4.2.1.(1) has been added to clarify that not all metric measurements stated in the NBC are
exact conversions of imperial measurements. Both exact and soft conversions are used. For example, exact
conversions are given for the dimensions of milled wood products, whereas soft conversions are given for
spacings between framing elements. Where soft metric conversions are given, it is assumed that the actual
construction will follow common practices based on imperial or metric measurements.

Doors with a “Limited Water” Rating

A section entitled Performance of Doors: Limited Water Ingress Control has been added to NBC Note
A-9.7.4.2.(1). This section explains what a door with a “limited water” (LW) rating is and describes the
permitted applications of such doors.

Where their tested water penetration resistance does not meet the specific driving rain wind pressure for the
building location, LW-rated doors should only be installed in protected locations where they are not exposed
to rain, such as under a porch roof or an overhang. What is considered a protected location for a door is
dependent on the location of the building. For example, in locations with a high intensity of wind-driven rain,
an overhang may not provide adequate protection for LW-rated doors.

Stairs, Handrails and Guards

The following modifications relating to stair terminology have been made to improve clarity:

* A definition of “flight” as a series of steps between landings has been added to NBC Article 1.4.1.2. of
Division A.

* A definition of “run” as the horizontal distance between two adjacent tread nosings on a stair has been
added to NBC Article 1.4.1.2. of Division A. In contrast, “tread depth” is the horizontal distance between
the tread nosing and the riser.

* A definition of “tapered tread” as a non-rectangular tread which can be used in curved flights has been
added to NBC Article 1.4.1.2. of Division A. In contrast to treads in winders, which converge on a centre
point, tapered treads must have a minimum run at their narrow end.

* The term “angled tread” has been removed.

* Note A-9.8.4.7. explaining the term “spiral stair” has been added.

The following modifications relating to tread dimensions and stair configurations have been made in NBC
Subsection 9.8.4. to improve safety and design flexibility:
* The minimum run for rectangular treads in private stairs has been increased.
* The run limits for tapered treads have been revised to align with those for rectangular treads.
* Mixed-run flights are now generally permitted with restrictions on the uniformity of the runs of the treads.
* Spiral stairs are now permitted in certain applications, and have different tread dimension, clear width
and clear height requirements from other types of stairs.

The following modifications relating to handrails and guards have been made in NBC Subsections 9.8.7.
and 9.8.8. to improve safety and design flexibility:

¢ The maximum height of handrails has been increased to 1 070 mm (42 in.), which improves design
flexibility by allowing the tops of most guards to function as handrails.

* The requirements relating to the continuity of handrails have been revised for clarity and for consistency
with an accompanying explanatory Note, international regulations, and current practices.

* Required guards in occupancies other than industrial occupancies that protect a level not more than
4.2 m (13 ft. 9 3/8 in.) above the adjacent level are now exempted from the restrictions on the design of
guards to not facilitate climbing.
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* Larger openings are now permitted in guards in industrial occupancies other than storage garages for
harmonization with Canadian and international regulations.

Protection above Cooktops

Note A-9.10.22. has been modified to clarify that the minimum vertical clearances above cooktops do
not apply to microwave ovens or range hoods, as these appliances are already regulated for fire safety. The
clearances only apply to combustible framing, finishes and cabinetry.

Apparent Airborne Sound Transmission

NBC Section 9.11. and its accompanying explanatory Notes have been restructured and modified to include
a new sound transmission metric, the apparent sound transmission class (ASTC), in addition to the existing
sound transmission metric, the sound transmission class (STC).

In previous editions of the NBC, NBC Section 9.11. required that separating assemblies provide a minimum
STC rating, which is a laboratory rating of direct sound transmission through the separating assembly. In the
NBC 2015, this Section permits separating assemblies to provide a minimum ASTC rating as an alternative
to the minimum STC rating. The ASTC rating, which describes both direct sound transmission through the
separating assembly and flanking sound transmission through its flanking assemblies, must be determined
either by field measurement or by calculation.

The explanatory Notes discuss the STC and ASTC rating systems and flanking sound transmission, which
is a major contributor to sound transmission. They also provide options for the design and construction of
junctions and flanking surfaces between separating wall and floor/ceiling assemblies, which are intended to
reduce flanking sound transmission and improve acoustic performance.

Snow Loads

The snow load values listed in NBC Table C-2 of Appendix C for selected locations in Canada have been
updated.

Seismic Loads

The seismic hazard values listed in NBC Table C-3 of Appendix C for selected locations in Canada have
been updated.

In previous editions of the NBC, some of the prescriptive solutions in NBC Subsection 9.23. did not apply to
buildings in locations where the spectral response acceleration, 5,(0.2), was more than 1.2; consequently such
buildings were required to be designed according to NBC Part 4. In the NBC 2015, this Subsection has been
modified to include higher performance prescriptive solutions that allow buildings in locations where S,(0.2) is
more than 1.2 but not more than 1.8 to be constructed without being designed according to NBC Part 4. These
solutions include features intended to increase the resistance of braced wall bands to lateral loads, such as
reduced spacing between anchor bolts, additional fasteners at splices in doubled top plates, perpendicular
blocking between wall studs, and thicker sheathing.

Low Permeance Materials

NBC Article 9.25.5.1. has been modified to exempt additional materials from compliance with NBC Article
9.25.5.2. Materials with a water vapour permeance of at least 30 ng/(Pa-s-m2) (0.5 perm) and a thermal resistance
of at least 0.7 (m2-K)/W (R4), can be used in building locations with less than 6 000 heating degree-days without
having to conform to NBC Article 9.25.5.2.

Recent research has shown that assemblies constructed with these materials as exterior insulation generally

have less risk of moisture condensation than assemblies constructed with wood-based sheathing materials
and without exterior insulation.
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Exterior Insulation Finish Systems

NBC Subsection 9.27.13. has been added to provide a prescriptive compliance path for exterior insulation
finish systems (EIFSs). In previous editions of the NBC, the only compliance path for EIFSs was through
design according to NBC Part 5.

NBC Subsection 9.27.13. references three new ULC standards and requires that an EIFS have a geometrically

defined drainage cavity with a minimum cavity depth of 10 mm (3/8 in.) and an open area equal to not less
than 13% of the area of the EIFS panel.
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Section 9.1.
General

Introduction

The application of NBC Part 9 is limited by building size and occupancy (according to NBC Article 1.3.3.3. of
Division A). In particular, NBC Part 9 applies to all single, detached, semi-detached, and row houses (as well as
to their ancillary garages), whether site-assembled, manufactured or factory-built, that are three storeys or less
in building height and that have a building area not exceeding 600 m2 (6 458 ft.2).

9.1.1. Application
9.1.1.1. Application

This Article, by reference to NBC Subsection 1.3.3. of Division A, indicates that the application of NBC Part 9 is
limited to buildings not exceeding a certain size that are used for certain occupancies. Buildings that are used
for other occupancies or that exceed the specified size limits require special fire and structural safety features
and are beyond the scope of the simplified requirements in NBC Part 9. Such buildings are regulated by the
requirements in other Parts of the NBC. NBC Part 9 must be used in conjunction with NBC Parts 1, 2, 7 and 8,
which apply to all buildings regardless of size or occupancy.

Many enforcement officials and designers refer to buildings within the scope of NBC Part 9 as “Part 9
buildings,” while those buildings regulated by other Parts of the NBC are generally referred to as “Part 3
buildings” or sometimes “Part 4 buildings.” However, the latter labels are misleading, since buildings that
do not fall within the scope of NBC Part 9 must satisfy the requirements of all other Parts of the NBC, not
just those in NBC Part 3 or 4.

NBC Part 9 is not only applicable to the design, construction and occupancy of new buildings, but is also
applicable to the reconstruction, demolition, removal, relocation and occupancy of existing buildings (NBC
Sentence 1.1.1.1.(1) of Division A). NBC Part 9 is most often applied to existing buildings when an owner plans
to rehabilitate a building, change its use, or build an addition, or when an enforcement authority decrees that a
building or a class of buildings must be altered for reasons of public safety. The degree to which requirements
can be modified for application to an existing building without affecting the intended level of safety requires
considerable judgement on the part of the designer and the authority having jurisdiction. New requirements
are not intended to be applied retroactively to existing buildings that are not being modified.

Factory-Constructed Buildings

The requirements of NBC Part 9, and the Code in general, apply to both site-built and factory-constructed
buildings (NBC Sentence 1.1.1.1.(2)). However, it can often be difficult to determine whether a
factory-constructed building complies with these requirements once it has been delivered to its construction
site because many of the wall, roof and floor assemblies are closed in, so their components cannot be
inspected. CSA A277, “Procedure for Factory Certification of Buildings,” was developed to address this
problem with regard to residential, commercial and industrial buildings. This standard describes a
procedure whereby an independent certification agency can review the quality control procedures of a
factory and make periodic, unannounced inspections of its products.

CSA A277 is not a building code, only a procedure for certifying compliance of factory-constructed
components with a building code or other standard. If a factory-constructed building bears the label of

an accredited certification agency indicating that compliance with the NBC has been certified using the
CSA A277 procedure, the accepting authority will have some assurance that the hidden components do not
require re-inspection on site.
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9.1. General

On the other hand, standards in the CSA 7240 MH Series, “Manufactured Homes,” do resemble a building
code. Most of the individual standards in the series contain requirements regarding many issues also
covered by the NBC. Some of these provisions are performance requirements with no quantitative criteria,
some simply reference the applicable NBC requirements, and others contain requirements that differ from
those in the NBC. Because it would be illogical to have two different sets of requirements for buildings—one
set that applies to site-built buildings and one set that applies to factory-constructed buildings—the NBC
does not reference these standards. One of the individual standards in the CSA Z240 MH Series deals with
special requirements for manufactured homes related to the fact that these house must be moved over roads,
which is an issue the NBC does not address. Therefore, labelling that indicates that a factory-constructed
house complies with the CSA Z240 MH Series cannot be taken as an indication that the house necessarily
complies with the building code in effect for the location where the house will be sited.

The NBC does reference CSA 7Z240.10.1, “Site Preparation, Foundation, and Anchorage of Manufactured
Homes,” which is not actually part of the CSA Z240 MH Series. This standard contains requirements for
surface foundations where factory-constructed buildings—not just houses —comply with the deformation
resistance test provided in CSA 7240.2.1, “Structural Requirements for Manufactured Homes,” which
measures a building’s resistance to damage caused by racking. Unlike conventional site-built buildings,
which have little tolerance for foundation movement, factory-constructed buildings are designed to resist
deformation while in transit. Buildings that pass the deformation resistance test can be placed on shallow
foundations complying with CSA 7240.10.1 (NBC Article 9.15.1.3) and anchored in conformance with the
requirements of CSA Z240.10.1 (NBC Article 9.23.6.3.).

Seasonally and Intermittently Occupied Buildings

In Part 9 of the NBC 1990, requirements for double-glazed windows, insulation, air barriers, and vapour
barriers in residential buildings intended for use on a continuing basis during the winter months were
formally introduced to protect the structure of such buildings from water damage by reducing condensation
in walls and ceilings. It is well known that deterioration caused by condensation occurs even when buildings
are occupied intermittently during the heating season, such as on weekends or short holidays. Since the
NBC 1990 requirements were specific to use during the winter months, it was not necessary to apply these
requirements if a building was not used or heated during these periods. In fact, houses were constructed
without certain elements or with elements that did not meet the minimum NBC 1990 requirements on

the basis of seasonal use only.

The trend has been to prolong the use of summer houses beyond the warmer months and to install
appliances previously found only in urban households. This has made it difficult for building officials to
determine if a building will only be used during the warm weather months.

In the NBC 1995, this ambiguity was addressed by removing the phrase “intended for use on a continuing
basis during the winter months” from the window and insulation sections of NBC Part 9 and adding a
reference to “seasonally and intermittently occupied buildings” in NBC Note A-9.1.1.1.(1). As explained
in this Note, NBC Part 9 provides some flexibility for situations where exemptions from certain NBC
requirements will not compromise the health and safety objectives of the NBC. Table 9.1.-A lists a number
of possible exemptions.

Table 9.1.-A
Exemptions from NBC Requirements for Certain Building Conditions
Building Condition Exemptions

No heating system No thermal insulation required (NBC Article 9.25.2.1.)()

No air barrier system required (NBC Article 9.25.3.1.)@
No thermal insulation No vapour barrier required (NBC Article 9.25.4.1.)@
No piped water supply No plumbing fixtures required (NBC Article 9.31.4.1.)
No electrical services No electrical facilities required (NBC Article 9.34.1.2.)

No mechanical ventilation required (NBC Clause 9.32.1.2.(1)(b))@
Exposed surfaces of wall and ceilings in a detached building meet No interior finishes required, except where waterproof finishes
flame-spread rating required in NBC Subsection 9.10.17. required(®)
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General 9.1.

Table 9.1.-A (Continued)

Notes to Table 9.1.A.:

(1 Should a heating system be installed, thermal insulation will then be required.

() An air barrier system is required where the building space is conditioned.

(3)  Should thermal insulation be installed, a vapour barrier will then be required.

4 Mechanical ventilation is required where electrical power and a heating system are provided.

() Where two units adjoin, additional fire resistance requirements may apply to interior loadbearing walls, floors, and the shared wall (NBC Article
9.10.8.3, and NBC Subsections 9.10.9. and 9.10.11.).

Farm Buildings

Farm buildings that are not residences normally do not have to comply with regular NBC provisions. Farm
buildings that have only a few occupants during normal use (not more than one person per 40 m2 (430 ft.2)
of floor area) are covered by the National Farm Building Code of Canada (NBC Sentence 1.1.1.1.(3) of
Division A), which permits somewhat lower levels of structural and fire safety than permitted by Part 9.

Occupancy Classification of Buildings

Since NBC Part 9 applies only to buildings used for certain occupancies, one of the first things to establish
when applying the NBC to a building is the occupancy classification of the building (see also NBC
Subsection 9.10.2.). A building’s occupancy classification is important not only for determining whether
the building falls within the scope of Part 9, but also for the proper application of many fire protection
and egress requirements.

Descriptions of the various occupancies covered by NBC Part 9 (according to NBC Article 1.3.3.3. of
Division A) are provided in Table 9.1.-B.

Table 9.1.-B
Occupancies Covered by Part 9 (NBC Article 1.3.3.3. of Division A)
Occupancy Designation Description of Use Examples
Residential Group C Sleeping rooms for persons who are not Houses, hotels, dormitories, boarding or lodging houses,
detained involuntarily or who do not need motels, apartments, convalescent and children’s custodial
care or treatment homes, houses with a secondary suite
Business and Group D Transaction of business or for personal or Banks, barbershops, dental offices, medical offices, offices,
personal services professional services tool rental, appliance service
Mercantile Group E Display of merchandise or sale of retail Stores, supermarkets, shops
goods
Medium-hazard | Group F, Making, repairing or storing goods or Warehouses, workshops, salesrooms, factories, planing
industrial Division 2 materials (combustible content > 50 kg/m2 | mills, repair garages, laboratories, service stations
or 1200 MJ/m2)
Low-hazard Group F, Same as above but with low fire load Creameries, factories, laboratories, storage garages,
industrial Division 3 (combustible content < 50 kg/m?2 or salesrooms, warehouses, storage rooms, workshops
1200 MJ/m2)

Buildings are classified according to their major occupancy, which is defined as the principal use of a
building. It is not unusual, however, for a building to contain a number of different occupancies that are
ancillary or subsidiary to the principal occupancy. A store, for example, is a major occupancy classified as
“mercantile” (see Table 9.1.-B). It may have an ancillary office area, which would be classified as “business
and personal services,” and a storage area, which would be classified as “industrial.” These ancillary
occupancies do not affect the major occupancy classification of the building.

On the other hand, a building may be classified as having two or more major occupancies if the activities of
each are unrelated to the other. For example, a building may consist of a portion intended for office rental
space (business and personal services) and a portion rented separately as apartment units (residential).

(1) National Farm Building Code of Canada 1995, NRCC 38732, National Research Council of Canada,
Ottawa, 1995.
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9.1. General

Because each of these activities is separate from the other, the building must be classified under both major
occupancies. If one of the major occupancies were not regulated under NBC Part 9, the entire building would
fall outside the scope of NBC Part 9 and be regulated by other Parts of the NBC.

The classification of most small buildings is straightforward, since only one major occupancy is usually
involved. In some cases, however, the distinction between a major occupancy and a subsidiary occupancy
is not clear cut, and judgement is required. The ramifications for fire safety must be weighed when any
judgment of this kind is made. (See Guide 9.10., Fire Protection, for a fuller discussion of fire protection
issues.)

Table 9.1.-C lists the occupancies not covered by NBC Part 9.

Table 9.1.-C
Occupancies Not Covered by Part 9
Occupancy Designation Description of Use Examples
Assembly Group A Gatherings or meetings of people for | Theatres, auditoriums, bowling alleys, churches
functions or events, or for dining and (places of worship), stadiums, dance halls,
drinking gymnasiums, pubs, restaurants, schools, swimming
pools
Care, treatment or | Group B Housing people for correctional or Jails, prisons, hospitals, nursing homes, orphanages,
detention medical purposes, or housing people | reformatories, residential care facilities
with special needs due to age or mental
condition
High-hazard Group F, Division 1 Making, repairing, or storing goods Feed mills, flour mills, distilleries, spray painting
industrial or materials with highly flammable or | operations, paint plants, chemical plants, grain
explosive properties elevators

Determination of Building Height and Area

Since NBC Part 9 only applies to buildings of three storeys or less in building height having a building area
of not more than 600 m2 (6 458 ft.2), the height and area of a building must be determined to see if it falls
within the scope of Part 9. See also Guide 9.10.4., Building Size Determination.

The elevation of grade must first be established since this is the datum from which the building’s height is
measured. The average ground elevation adjacent to each face of the building is first determined. Grade
is then defined as the lowest of these average levels (Figure 9.1.-1).

The determination of a building’s height and area is shown in Figure 9.1.-2.

The first storey, by definition, is the uppermost storey having its floor level not more than 2 m (6 ft. 7 in.)
above grade (Figure 9.1.-3). Only the first storey and the storeys above it are counted to determine the
building’s height.

Not all spaces constitute storeys that contribute to building height. For example, roof-top enclosures that are
used to enclose service rooms, elevator machinery, or stairs are not counted as storeys (NBC Article 9.10.4.4.).
Unfinished attics are also not counted as storeys.

Once the building’s height is known, the building’s area must also be determined to see if the building is
within the scope of Part 9. Building area is defined as the maximum horizontal area of a building above
grade. It is measured to the outside surfaces of the exterior walls and, where the building is divided by a
firewall, to the centre line of the firewall (Figure 9.1.-4). Although the maximum horizontal area of a building
usually occurs on the first storey, it can also occur on the second or third storey in some designs.
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lowest average ground level average ground

to determine grade elevation on each face
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Figure 9.1.-1
Determination of grade

Building height is the
number of storeys between
the roof and the floor of the
first storey.

building height = 3 storeys
(must be 3 storeys or less
for NBC Part 9 to apply)

Building area is the largest
horizontal area of the
building above grade.

First storey is the
uppermost storey having its
floor level not more than
2m (6 ft. 7 in.) above grade.

building area =L x W
(must not exceed 600 m?
(6 458 ft.2) for NBC Part 9

to apply)
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Figure 9.1.-2
Determination of building height and area (NBC Article 1.3.3.3. of Division A)
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Figure 9.1.-4

Buildings separated by a firewall (NBC Article 1.3.3.4. of Division A)
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Buildings Separated by Firewalls

Where a firewall divides a building, each portion of the building is considered as a separate building for
the determination of building size (NBC Article 1.3.3.4. of Division A), as shown in Figure 9.1.-4. See NBC
Subsections 3.1.10. and 9.10.11. for additional information about firewall construction.

Most walls that separate one property from another are required to be firewalls (walls between
semi-detached and row houses are exceptions to this rule). Firewalls are fire separations that have special
features to ensure their stability in the event of a fire (NBC Subsection 3.1.10.), so that, should the building
on one side of the firewall be destroyed, the firewall and the building on the other side will remain.

Firewalls may be voluntarily used to reduce the building area in order to take advantage of certain fire and
structural concessions permitted for smaller buildings. Firewalls are frequently used to create buildings of
600 m2 (6 458 ft.2) that fall within the scope of NBC Part 9. For example, in some row houses, ordinary fire
separations are used between most units, while firewalls are used at 600 m?2 (6 458 ft.2) intervals.

Residential Buildings on Sloping Sites

Where dwelling units in a building are completely separated from other dwelling units by a vertical fire
separation having a fire-resistance rating of not less than 1 h, each dwelling unit may be considered as a
separate building for the purpose of determining building height, provided that each dwelling unit is not
more than four storeys in building height and that the unobstructed path of travel for a firefighter from
the street to an entrance of each dwelling unit is not greater than 45 m (147 ft.) (NBC Sentence 1.3.3.4.(2)
of Division A). The fire separation has to be complete, extending through all storeys and service spaces
from the basement or crawl space (or from the floor assembly immediately above the basement where the
basement conforms to NBC Article 3.2.1.2.) up to the underside of the roof deck.

Accordingly, the stepped building on a sloping site shown in Figure 9.1.-5 can be considered as being
three storeys in building height instead of six storeys in building height and is, therefore, covered by NBC
Part 9. (See also NBC Note A-1.3.3.4.(2) of Division A.)

Mezzanines and Lofts grade for each
stepped portion
Mezzanines that are essentially open

to view, so that a fire on the mezzanines
would be visible from the room below
and vice versa, do not have to be counted
as a storey if their aggregate area does

fire separation

having a
not exceed 40% of the open area of \ fire-regsistance
the room (Figure 9.1.-6) (NBC Sentence DT / | rating of not

9.10.4.1.(2)).

less than 1 h at
each stepped

If, however, the condition for visual

NS portion
communication is not met from above or
below the mezzanines, the mezzanines ST
are only permitted to not be counted Building height of 3 storeys
as a storey if their aggregate area does EG00907C
not exceed 10% of the floor area of the Figure 9.1.-5
Tltl}lldmg mn ?’hlcﬁ they are locgted an‘ti Determination of building height on sloping sites (NBC Article
if the area of each mezzanine does no 1.3.3.4. of Division A)

exceed 10% of the area of the suite in
which it is located (Figure 9.1.-7) (NBC
Sentence 9.10.4.1.(1)).
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M < 40% of A o M, < 10% of A
M, + M, < 40% of A

Open mezzanine not considered as a storey if Open mezzanine can include an enclosed mezzanine if
e it occupies < 40% of the open area of the room, and * the enclosed mezzanine occupies < 10% of the open
¢ the space above mezzanine is open (the space area of the room, and

below mezzanine can be enclosed). ¢ walls of the enclosed mezzanine do not block the

view of the open area of the mezzanine from the
open area of the room.

EG01259B

Figure 9.1.-6
Open mezzanines not considered as a storey (NBC Article 9.10.4.1.)

Enclosed mezzanines not considered

as a storey if:

e each mezzanine occupies < 10% of
the floor area of the suite in which it
is located, and

» the mezzanines occupy < 10% of
the floor area of the building.

M, < 10% of A,
M, < 10% of A,
M, + M, < 10% of A, + A,

EG01260B

Figure 9.1.-7
Enclosed or visually obscured mezzanines not considered as a storey (NBC Article 9.10.4.1.)
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Parking Garage Considered as a Separate Building

Sometimes several buildings are built over a common basement used as a parking garage. For example,
in certain housing designs, separate low-rise buildings are built over a common basement parking
garage (Figure 9.1.-8).

«———— 3-storey Part 9 superstructures ™ — 5|

fire separations of
masonry or concrete

having a fire-resistance
rating of not less than 2 h

Sy < garage >
IR RO
NN NN
IONN D
R R R R R AR R LRI
EG00308C
Figure 9.1.-8

Buildings separated from a basement parking garage by a floor slab constructed as a 2 h fire separation (NBC Article
9.10.4.3)

Ordinarily, such a structure would be considered a single building, and the building area would be the
area of the basement parking garage. Because this area tends to be fairly large, the entire building would
normally fall outside the scope of NBC Part 9. If, however, the basement parking garage is separated from
the buildings above it by a concrete or masonry slab having a fire-resistance rating of at least 2 h, these
buildings can be considered separate buildings (NBC Article 9.10.4.3). The separating slab is similar to a
firewall in that it creates separate buildings. The walls of the parking garage projecting above the adjoining
ground level also have to be constructed as 2 h fire separations. If the parking garage is covered by NBC
Part 3, the walls are only permitted to have openings if the requirements of NBC Sentence 3.2.1.2.(2) are
met, which are intended to prevent the spread of fire through the openings to the storeys above.

In Figure 9.1.-8, buildings A and B would be considered as separate buildings having their own building

areas and would probably fall within the scope of NBC Part 9. The parking garage, however, would
probably fall outside of the scope of NBC Part 9 because of its large area.

9.1.2. Limits on Floor Area

9.1.2.1. Floor Area Limits for Secondary Suites
This Article limits the application of NBC Part 9 to secondary suites with a total floor area not more than

80 m2 (860 ft.2) or 80% of the total floor area of the other dwelling unit (excluding their common spaces),
whichever is smaller.
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Section 9.2.
Definitions

9.2.1. General
9.2.1.1. Defined Words

Words shown in italics in the NBC have meanings specific to the context of the NBC. Their meanings may
differ from the definitions found in dictionaries. These italicized words are defined in NBC Article 1.4.1.2. of
Division A.

Some terms in this Guide are defined in the sections in which they appear to help clarify some complicated
subjects. In keeping with Code protoco], italics are not used for defined terms in this Guide.

lllustrated User’s Guide — NBC 2015: Part 9 of Division B, Housing and Small Buildings 11






Section 9.3.
Materials, Systems and Equipment

Introduction

The materials, systems and equipment commonly used in the construction of buildings are covered by
standards prepared by various organizations. These standards are referenced throughout NBC Part 9. NBC
Section 9.3. was developed to provide requirements specific to three basic construction materials: concrete,
wood and metal. The requirements for these materials apply to succeeding Sections of NBC Part 9 and will not
be repeated elsewhere in NBC Part 9 in order to avoid unnecessary repetition. Additional requirements relating
to these materials are provided as required in specific Sections of NBC Part 9.

9.3.1. Concrete

This Subsection applies to unreinforced and nominally reinforced concrete. Reinforced concrete must generally
conform to the requirements of NBC Part 4. However, for reinforced concrete used in flat insulating concrete
form walls not exceeding two storeys in building height that have a maximum floor to floor height of 3 m

(9 ft. 10 in.), in buildings of light-frame construction containing only a single dwelling unit, the concrete and
reinforcing must either comply with NBC Part 4 or meet the requirements of NBC Clauses 9.3.1.1.(4)(a) and (b).

NBC Part 9 does not have the necessary controls to ensure the adequate performance of reinforced concrete.
Reinforced concrete is, therefore, regulated under NBC Part 4, which provides proper design and construction
practices.

9.3.1.1. General

This Article references a number of standards and indicates in which circumstances concrete has to conform
with the standards, NBC Section 9.3. or NBC Part 4.

9.3.1.2. Cement

This Article references a standard that contains chemical, physical and uniformity requirements for cement.

9.3.1.3. Concrete in Contact with Sulphate Soil

This Article references a standard that addresses the premature deterioration of concrete that is exposed to
soils containing sulphate salts.

9.3.1.4. Aggregates

This Article presents requirements for aggregates in concrete. The composition of aggregates for concrete is
controlled to avoid the premature deterioration of concrete due to organic materials and alkali salts. The
grading of aggregates is also controlled to ensure that concrete is reasonably durable and waterproof and that it
does not require an excessive amount of Portland cement.

Well-graded aggregate is necessary for strong, dense concrete. Using insufficient quantities of fine material
to fill the voids between coarse aggregate results in weaker concrete with less resistance to the passage of
water. On the other hand, if an excess of fine material is used, additional cement paste will be necessary to
bind the individual aggregate particles together to obtain concrete of the same strength as concrete made with
well-graded aggregate.

The proper placement and vibration of concrete is important to avoid the segregation of aggregates.
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9.3.1.5. Water

This Article requires that water of a certain quality be used to ensure that the concrete will have sufficient
strength and durability to fulfill its intended functions.

Cement, in combination with water, forms a paste that coats the individual aggregate particles. The aggregate
particles become bound together in a solid mass when the cement reacts with the water in a process called
hydration. Only a small amount of water is necessary to complete the hydration of the cement. Water in excess
of this amount will produce voids in the cement paste when it evaporates, reducing the strength of the concrete.
The water/cement ratio, therefore, controls the final strength of the concrete. In designing concrete mixes, a
sufficient quantity of water must be used to produce a workable mix that will fill the forms without leaving
voids or honeycombs, while maintaining a water/cement ratio that produces the required strength. Only the
minimum amount of water needed to achieve workability should be added so as not to compromise the
strength of the concrete.

For ready-mix concrete, workability is attained by the ready-mix concrete provider meeting the water/cement
ratios set out in CSA A23.1, “Concrete Materials and Methods of Concrete Construction.” For site-batched
concrete and Class C2 concrete for garage floors, the slump test specified in CSA A23.1 may be used to
determine the consistency of the concrete, which is sometimes used as an indicator of its workability. Slump is
determined by filling a standard cone-shaped form with concrete and measuring the amount of settlement or
slump that the concrete exhibits when the cone is removed.

In most areas, ready-mix concrete is used in preference to site-batched concrete because of its convenience
and superior quality control. Adding water to ready-mix concrete on site to facilitate its distribution through
the formwork can have several undesirable results, such as reduced strength, increased porosity, increased
separation of the aggregate, and increased shrinkage cracking.

If concrete dries before hydration is well advanced, it will be weaker. The longer concrete is kept moist, the
greater its final strength. Normally, about seven days of curing is recommended. Removing forms before the
concrete has fully set may result in the sagging or deformation of walls. It may also cause inadequate curing,
resulting in reduced strength and increased shrinkage cracking. It is important to ensure that concrete has
adequately cured before applying any loads, including those resulting from backfilling.

9.3.1.6. Compressive Strength

This Article sets minimum compressive strength values for concrete in certain applications. Compressive
strength is used as a measure of concrete quality in terms of strength, durability, and resistance to the
penetration of water, vapour and gas.

The minimum compressive strength values required in this Article make no allowance for poor site practices,
such as over-watering a mix to increase its workability. Compressive strength is measured by testing in
compression small concrete cylinders of 100 or 150 mm (4 or 6 in.) in diameter. These cylinders are prepared
when the concrete is placed and are tested after curing (usually for 28 days). Compressive strength is also
used as an indicator of resistance to deterioration.

The minimum compressive strength for unreinforced concrete in walls, columns, fireplaces, chimneys, footings,
foundation wall, grade beams, and piers is 15 MPa (2 176 psi) and that for unreinforced concrete in floors
other than those in garages and carports is 20 MPa (2 900 psi). These values provide reasonable durability for
non-severe exposure conditions.

The minimum compressive strength for unreinforced concrete in garage and carport floors, as well as in exterior
steps, is 32 MPa (4 641 psi) or 30 MPa (4 351 psi) where indigenous aggregates do not achieve 32 MPa (4 641 psi)
with a 0.45 water/cement ratio. These values, which may appear excessive relative to the strength requirements
of these applications, are necessary to prevent the premature failure of the concrete under severe exposure
conditions. An air entrainment of 5 to 8% is also required for site-batched concrete in these applications to
reduce degradation caused by de-icing salts and exposure to freezing temperatures.

9.3.1.7. Concrete Mixes

This Article presents the acceptable water/cement ratios by weight for pre-mixed and site-batched concrete in a
number of applications:

(a) 0.70 for walls, columns, fireplaces, chimneys, footings, foundation walls, grade beams, and piers;

(b) 0.65 for floors, other than those in garages and carports; and
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(c) 0.45 for garage and carport floors, and exterior steps.

Excess water could lower the concrete strength and cause the aggregate to segregate. It could also affect the
durability, drying shrinkage, and permeability of the concrete.

The mix proportions for site-batched concrete are provided in NBC Table 9.3.1.7. For these site-batched
concrete mixes, a maximum aggregate size of 1/5 of the distance between the sides of vertical forms or 1/3 of
the thickness of flatwork is established to allow concrete to flow around rebars in thin wall sections and

to control segregation of the aggregate.

9.3.1.8. Admixtures

This Article references two standards, which describe the acceptable properties for admixtures in a number
of applications. The quality and suitability of chemicals added to concrete need to be controlled because the
improper use of chemical admixtures can reduce the strength and durability of the concrete.

Plasticizer admixtures can facilitate the placement of concrete without the decrease in strength that can result
from the addition of excess water.

An air-entraining agent can be added to concrete to improve its workability. This type of chemical admixture
creates minute bubbles in the concrete, making it more fluid. It also increases the concrete’s resistance to
freeze-thaw cycles and de-icing salts. The quantity of air-entraining agent added must be carefully controlled
because an excess of this type of admixture can reduce the strength of the concrete.

9.3.1.9. Cold Weather Requirements

This Article addresses the mixing, placing and curing of concrete at low temperatures. When these steps are
performed in cold weather, the temperature of the concrete must be controlled to obtain adequate strength,
durability, permeability, and dimensional stability.

The temperature of the concrete must be maintained between 10 and 25°C (50 and 77°F) during mixing and
placing when the air temperature is below 5°C (41°F). Concrete can be seriously damaged if it freezes before it
sets. If the temperature is too high, concrete may flash-set before it can be properly placed or finished. Frozen
material in the mix can reduce the temperature of the concrete and make it more vulnerable to freezing.

The hydration of concrete takes place over a long period of time. Although the initial hardening (also known as
“setting”) takes place over 48 h or less, depending on the temperature, the chemical reaction of the concrete
with released water continues for several months. If freezing takes place before the initial hardening occurs,
the strength of the concrete may be seriously reduced. For this reason, the temperature of the concrete must
be maintained at not less than 10°C (50°F) for at least 72 h after placing when the air temperature is below

5°C (41°F).

9.3.2. Lumber and Wood Products

This Subsection presents requirements for lumber and wood products used in building construction.

9.3.2.1. Grade Marking

This Article requires that lumber for certain applications be marked with a grade stamp.

The National Lumber Grades Authority (NLGA) issues NLGA 2014, “Standard Grading Rules for Canada.”
Lumber used for joists, rafters, trusses and beams and for the purposes listed in NBC Table 9.3.2.1. is required
to have a grade mark indicating its grade as determined by NLGA 2014.

A grade mark is a user’s assurance that lumber has been inspected by a qualified grader who is regularly

supervised for grading efficiency. Figure 9.3.-1 shows a typical lumber grade mark and the information
it provides.
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Each grade mark includes the registered symbol Grading agency
of the accredited agency under whose supervision
the grading and marking was done. The grade |\/| SPF <]— Species
mark also identifies the mill or grader (usually by ® Noi <l Grade
number), the grading rule applied, the assigned KD-HT <] KE)' Kiln dried t ist
grade, and the species or species combination. In B 99 NLGA : fin drie M%a r??lsoure |
addition, the grade mark may include indications content (MC) of 19% or less
relating to size and moisture content. T HT:  heat treated

Mill number S-DRY: surfaced dry, i.e., surfaced at
The moisture content indicated on a grade mark Grading rule a MC of 19% or less
reflects the condition of the lumber at the time S-GRN: surfaced green, i.e., surfaced
that it was planed or surfaced (dressed) to its ’ at a MC over 1é°/'° N
finished size. Lumber is marked “S-DRY” if it EGO1261B
was surfaced at a moisture content of 19% or
less, and “KD” if it was kiln dried to a moisture Figure 9.3.-1
content of 19% or less. Lumber grade mark

Facsimiles of typical grade marks used by lumber

associations and grading agencies accredited by the Canadian Lumber Standards Accreditation Board (CLSAB)
to grade mark lumber in Canada are provided in NBC Table A-9.3.2.1.(1)-B and in NLGA 2014. Accreditation
by the CLSAB applies to the inspection, grading and grade marking of lumber, including mill supervisory
services, in accordance with CSA 0141, “Softwood Lumber,” and the CLSAB Regulations.

9.3.2.2. Lumber Grades

This Article requires that visually graded lumber, except for joists, rafters, trusses and beams, conform to the
minimum lumber grades listed in NBC Table 9.3.2.1.

Lumber is a versatile material with a wide variety of uses, which have specific service requirements. Because
it is a natural product made from trees of different species grown in different regions under a variety of
conditions, it has a wide range of characteristics. Therefore, comprehensive grading rules have been developed
to classify lumber according to its characteristics. The appearance of lumber may be important for some uses,
while for other uses its bending or compressive strength may be more important. Grading must take into
account the intended service use of the lumber product.

Although some species of lumber are marketed individually, most species are grouped for marketing purposes
into the species combinations shown in NBC Table A-9.3.2.1.(1)-A. The maximum allowable spans for joists,
rafters and beams of these species combinations are listed in NBC Tables 9.23.4.2.-A to 9.23.4.2.-L.

9.3.2.3. Machine Stress Rated Lumber
This Article requires that machine stress rated (MSR) lumber comply with NBC Subsection 4.3.1.

In Canada, some lumber is graded by machine rather than visually. This MSR lumber is intended to be used for
structurally designed elements, such as roof trusses. Since structural design using MSR lumber is not covered
in NBC Part 9, NBC Subsection 4.3.1. must be followed.

The control of grading and marking for MSR lumber is similar to that for visually graded lumber. The
information provided on grade marks for MSR lumber is also similar to that provided for visually graded
lumber, but includes the expression “Machine Rated” or “MSR,” as well as stress and stiffness designations.

9.3.2.4. OSB, Waferboard and Plywood Marking

This Article establishes the information to be indicated on oriented strandboard (OSB), waferboard and
plywood used for wall and roof sheathing, and for subflooring. These panel-type wood products must be face
stamped so that they can be easily identified after installation.

OSB, waferboard and plywood specified for use in construction are made using waterproof adhesives. OSB
has fibres that are principally oriented in the longitudinal direction, making it much stronger in this direction
than in the transverse direction. Plywood is also much stronger in the direction of the grain of the surface
plies. Waferboard, on the other hand, has randomly oriented fibres, which gives it similar properties in both
directions.
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Because of their directional properties, OSB and plywood are required by some standards to be marked to show
their strongest direction. This marking allows OSB and plywood to be oriented with their strongest direction
transverse to the supports when they are used as subflooring or roof sheathing.

9.3.2.5. Moisture Content
This Article limits the permissible moisture content of lumber.

When green lumber dries, no shrinkage takes place until the fibre saturation point is reached (about 30%
moisture by weight). As the wood continues to dry, it shrinks almost in direct proportion to moisture loss.
Eventually, it reaches a moisture level in equilibrium with that in the surrounding air. In summer, this level is
about 8 to 10% moisture content for most regions; in winter, it is about 12 to 14% moisture content.

The maximum moisture content permitted for lumber at the time of installation is 19%. At this moisture level,
more than half of the wood’s normal shrinkage will have occurred. Additional drying and shrinkage will
usually occur before the interior vapour barriers and finishes enclose the wood.

If lumber with a moisture content in excess of 19% is installed, moisture may become trapped between
vapour-resisting materials, and the wood may retain excess moisture long enough to allow decay to start.

9.3.2.6. Lumber Dimensions

This Article clarifies that the lumber dimensions referred to in NBC Part 9, including the NBC Span Tables, are
actual dimensions determined in conformance with CSA 0141, “Softwood Lumber.”

When Canada converted to the metric system, it became impractical to use nominal designations for lumber.
Precise metric size designations were developed and used where designs were produced in units of the
International System of Units (SI). Table 9.3.-A presents the nominal imperial sizes for lumber, the actual dry
imperial sizes, and their metric equivalents.

Table 9.3.-A
Imperial and Metric Lumber Sizes
Nominal Size (in.) Dry Size (in.) Dry Size (mm)
1x2 3/4 x 11/2 19 x 38
2x3 112 x21/2 38 x 64
2 x4 112 x31/2 38 x 89
2x6 112 %512 38 x 140
2x8 112 x71/4 38 x 184
2x10 11/2 x 9 1/4 38 x 235
2x12 112 x 11 1/4 38 x 286

9.3.2.7. Panel Thickness Tolerances

This Article clarifies that the tolerances for the thicknesses specified in NBC Part 9 for plywood, hardboard,
particleboard, OSB and waferboard are those set out in the referenced material standards for these panel-type
wood products. If panels of these products are significantly thinner than specified in the NBC, they may not be
strong enough to withstand the expected loads. The tolerances contained in the referenced material standards
also provide an acceptable uniformity of thickness at joints.

9.3.2.8. Undersized Lumber

This Article allows the use of undersized lumber for joists, rafters, lintels and beams. NLGA 2014, “Standard
Grading Rules for Canadian Lumber,” permits lumber to be dressed to sizes smaller than standard sizes,
provided the grade mark shows the actual dressed size of the lumber. Undersized lumber that is up to 5%
smaller than the corresponding Canadian standard size can be used in NBC Part 9 without a special engineering
analysis, provided the allowable spans in the NBC Span Tables are reduced by 5%.
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9.3.2.9. Termite and Decay Protection

This Article specifies the situations in which wood is required to be pressure-treated to resist termites or
decay and indicates how to mark the treated wood.

The NBC permits the placement of wood in contact with or near soil, but in localities where termites are known
to occur (Figure 9.3.-2), all structural wood elements less than 450 mm (17 3/4 in.) from the ground need to be
pressure-treated with a chemical that is toxic to termites. For structural wood elements 450 mm (17 3/4 in.)

or more from the ground, all sides of the supporting elements need to be visible to permit inspection for

the presence of termites (Figure 9.3.-3). Where foundations are externally insulated (or otherwise finished)
such that the presence of termites could be concealed, a metal or plastic barrier needs to be installed in the
supporting assembly to prevent the passage of termites, and all sides of the finished supporting assembly
need to be visible to permit inspection.
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Figure 9.3.-2
Areas where termites are known to occur
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Figure 9.3.-3

Clearance under structural wood elements and visibility of supporting elements to permit inspection in localities where
termites are known to occur

Borate is an effective treatment for termite protection, but is subject to leaching from wood exposed to wetting.
Therefore, it can only be used for Use Categories 1 and 2. Where wood is protected with an inorganic boron
preservative in accordance with Use Category 1 or 2, the wood needs to be protected from wetting during
construction and while in service. Where the protected wood is less than 150 mm (6 in.) from the ground, it
must be separated from permeable supporting materials by a deterioration-resistant moisture barrier.

There are many above-ground structural wood systems where precipitation is readily trapped or drying is
slow, creating conditions conducive to decay: e.g., beams extending beyond roof decks, junctions between deck
members, and connections between balcony guards and walls.

Structural wood elements must be pressure-treated with a preservative to resist decay if they are less than

150 mm (6 in.) from the ground (see also NBC Article 9.23.2.2. for decay protection of wood members framing
into masonry or concrete at or below ground level) and NBC Article 9.23.2.3. for dampness protection of wood
framing members supported on concrete in contact with the ground). Such treatment is also required if the
structural wood elements are not protected from exposure to precipitation, the configuration is conducive to
moisture accumulation, and the moisture index is greater than 1.00 (mainly in coastal regions).

Structural wood elements in retaining walls and cribbing need to be pressure-treated with a preservative to
resist decay if the retaining wall or cribbing is higher than 1.2 m (4 ft.) or supports ground that is critical
to the stability of building foundations.

Retaining walls supporting soil are considered
to be structural elements of a building if a line
drawn from the outer edge of the footing to
the bottom of the exposed face of the retaining
wall is sloped at an angle of greater than

45° to the horizontal (Figure 9.3.-4). Retaining height of
walls supporting soil may also be considered retaining
as structural elements of the building if this wall
line has a lower slope.

Retaining wall may be
supporting the building
and may be considered
a structural element of
the building.

Retaining wall is
supporting the building
and is considered a
structural element of
Retaining walls and cribbing that are not critical the building.
to the stability of building foundations but are
greater than 1.2 m (4 ft.) in height may collapse Figure 9.3.-4

suddenly and injure persons adjacent to the Wood retaining walls that require pressure treatment with a
wall or cribbing if the wood is not adequately preservative

protected from decay. The height of the
retaining wall or cribbing is measured as the
vertical difference between the ground levels on each side of the wall or cribbing.

EG02051B
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Wood required to be treated to resist termites or decay needs to be treated in accordance with Use Category
1,2,3.2,4.1 or 4.2, as applicable, in Table 2, Use Categories for Specific Products, Uses and Exposures, of
CAN/CSA-080.1, “Specification of Treated Wood.” The treated wood is required to carry a mark indicating the
type of preservative used and the Use Category with which the wood conforms.

The NBC does not include requirements for the control of carpenter ants. Unlike termites, which use wood as
a food source, carpenter ants use wood as a refuge. For this reason, pressure treatment of lumber may slow
the tunneling of carpenter ants, but will not stop it.

9.3.3. Metal

The general requirements for metal products used in Part 9 buildings are presented in this Subsection. Specific
requirements for metal products are addressed throughout NBC Part 9 (e.g., in NBC Section 9.24., which
deals with sheet steel stud wall framing).

9.3.3.1. Sheet Metal Thickness

This Article clarifies that the minimum thicknesses for sheet metal specified in NBC Part 9 refer to actual
minimum base metal thicknesses. In the case of galvanized steel, the minimum thicknesses include the
thickness of the galvanizing coating.

Metal thicknesses have customarily been specified in a variety of ways, depending on the type of metal and

its intended use. Several different gauge number systems have been used, each with its own manufacturing
tolerance limits. Some metals are also specified in terms of weight per unit area. To simplify the designation of
metal thicknesses, NBC Part 9 uses exact minimum metric values that take into account the allowable negative
manufacturing tolerances. Except in the case of galvanized steel studs, the minimum thicknesses for galvanized
steel specified in NBC Part 9 include the thickness of the galvanizing coating (e.g., zinc coating). For painted
sheet metal, the thickness of the paint is not included in the minimum thicknesses.

9.3.3.2. Galvanized Sheet Steel

This Article ensures that sheet steel is provided with adequate resistance against corrosion, so that it can
perform its intended function for a reasonable period of time.

Galvanized steel sheets must be coated with zinc or an alloy of 55% aluminum-zinc meeting the requirements
of the applicable standard in NBC Sentence 9.3.3.2.(1). Where galvanized sheet steel is intended for use in
locations exposed to weather or as a flashing material, it must have a zinc coating not less than the Z275 (G90)
coating designation or an aluminum-zinc alloy coating not less than the AZM150 (AZ50) coating designation.
This requirement means that the galvanized steel sheet must have a zinc coating of at least 275 g/m2 (0.9 oz./ft.2)
or an aluminum-zinc alloy coating of at least 150 g/m2 (0.5 oz./ft.2). These values, which correspond to the total
amount of coating on both faces of the sheet, are determined under laboratory conditions by measuring the
mass of sample specimens before and after the coating is removed by a suitable reagent.
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Section 9.4.
Structural Requirements

Introduction

That houses and small buildings have the ability to withstand the loads imposed on them is an important
Code requirement. Such buildings must be able to withstand dead loads (their own weight and contents) and
live loads due to use and occupancy, as well as wind, snow and seismic loads.

9.4.1. Structural Design Requirements and Application Limitations

9.4.1.1. General

This Article establishes how the structural design of buildings falling within the scope of NBC Part 9 is to be
undertaken. The structural members of Part 9 buildings must:
(a) comply with the prescriptive requirements provided in NBC Part 9,
(b) be designed in accordance with accepted good engineering practice, or
(c) be designed in accordance with NBC Part 4 using the loads and limits on deflection and vibration
specified in NBC Part 9 or NBC Part 4.

Usually, a combination of approaches is used. For example, even if the snow load calculation on a wood roof
truss is based on NBC Subsection 9.4.2., the joints must be designed in accordance with NBC Part 4. In another
example, the wall framing may comply with the prescriptive requirements in NBC Subsections 9.23.3., 9.23.10.,
9.23.11. and 9.23.12., while the floor framing may be engineered.

Design according to NBC Part 4 or accepted good engineering practice, such as that described in CWC 2014,
“Engineering Guide for Wood Frame Construction,” requires engineering expertise. CWC 2014 contains
alternative solutions and provides information on the applicability of the prescriptive structural requirements
in NBC Part 9 to assist designers and building officials in identifying the appropriate design approach. The
need for professional involvement in the structural design of a building, whether in accordance with NBC
Part 4, NBC Part 9, or accepted good engineering practice, is defined by provincial and territorial legislation.

In general, the design of floors under NBC Part 9 is limited to those with specified live loads not exceeding
2.4 kPa (50 psf).

Location-specific information for structural design, including snow and wind loads, and seismic spectral
response accelerations, is provided in NBC Appendix C. Refer to NBC Subsection 9.23.13. for information on
design for lateral loads due to wind and earthquake.

Where structural members and their connections conform to the requirements and limitations of NBC Part 9,
structural design is not required. The performance of typical wood-frame structures, in particular, cannot be
entirely explained by structural calculations. Many non-structural elements contribute to the strength of

a wood-frame building. For example, sheathing, finishes and partitions all help to strengthen the structure.
In addition, the loads on the building are shared by the repetitive wood members in a complex manner. The
effects of non-structural elements, redundancy and load sharing are difficult to quantify through analysis.
However, the numerous wood-frame buildings found throughout Canada and elsewhere represent countless
prototypes that have been subject to field-testing over many decades.

The prescriptive structural requirements in NBC Part 9 are generally based on experience with small residential
buildings. For this reason, they cannot be applied safely to all buildings within the scope of NBC Part 9.
Additional limits are, therefore, specified throughout NBC Part 9 to restrict the application of requirements to
the size or type of building for which past experience applies (or, in some cases, for which past calculations
apply). When these restrictions are not met, the designer is required to use structural design procedures.
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9.4.2. Specified Loads
9.4.2.1. Application

This Article delineates the situations in which the specified snow loads in NBC Subsection 9.4.2. can be used for
the structural design of Part 9 buildings.

NBC Subsection 9.4.2. applies to light-frame constructions in which the wall, floor and roof planes are framed
with small repetitive structural members, and in which the requirements of NBC Clauses 9.4.2.1.(1)(a) to (f) are
met. These requirements place limits on the spacing of the repetitive structural members, the clear spans of
these members and supporting structural members, the deflection of structural roof members, the total roof
area, and the configuration of the roof. In particular, the repetitive structural members, such as joists, rafters,
and trusses, must be spaced at not more than 600 mm (24 in.) on centre (see NBC Note A-9.4.2.1.(1)).

Thus, the simplified specified snow load calculation of NBC Article 9.4.2.2. can be used for structures having a
configuration and performance that are typical of traditional wood-frame residential construction.

Because very large buildings may be constructed under Part 9 by using firewalls to break up the building area,
it is possible to have Part 9 buildings with very large roofs. The simplified specified snow load calculation
must not be used when the total roof area exceeds 4 550 m? (48 975 ft.2). Thus, the simplified calculation

can be used for typical townhouse constructions, but is not appropriate for much larger constructions, such
as commercial or industrial buildings.

The simplified specified snow load calculation also does not apply to the roof configurations described in
NBC Clause 9.4.2.1.(1)(f), which seriously exacerbate snow accumulation. This limitation does not pertain to
typical projections, such as dormers, or to two-level roofs. Although two-level roofs are generally subject to
drift loading, smaller light-frame buildings constructed according to NBC Part 9 have not failed under the
drift loads. Rather, this limitation on the application of the simplified calculation pertains to roofs with high
parapets or other significant projections, such as elevator penthouses, mechanical rooms or larger equipment,
that collect snow and prevent if from blowing off the roof.

9.4.2.2. Specified Show Loads

This Article provides minimum specified snow loads for use in the design of Part 9 buildings. These snow
loads are based on the assumptions that there will be less snow accumulation on roofs with widths not
exceeding 4.3 m (14 ft.) than on those with larger widths, and that rain will add to the snow loads. Since
bow string, arch and semi-circular roof trusses are sensitive to unbalanced loads (which are not allowed in
NBC Part 9), they are required to be designed to meet the more rigorous requirements of NBC Part 4 if their
unsupported span exceeds 6 m (20 ft.).

See Guide 9.23.4.2., Spans for Joists, Rafters and Beams, for examples of the calculation of specified snow loads.

Values of the specific weight of snow, v, measured at a number of weather stations across Canada, ranged from
about 1.0 to 4.5 kN/m3 (6 to 29 Ibf/ft.3). An average value of y for use in design, in lieu of better local data,

is 3.0 kN/m3 (19 Ibf/ft.3). In some locations, the specific weight of snow may be considerably greater than

3.0 kN/m3 (19 Ibf/ft.3). In such locations, which include coastal regions, regions where the maximum snow load
on the roof is reached only after contributions from many snowstorms, and regions where winter rains are
considerable, a value of y as high as 4.0 kN/m3 (25 Ibf/ft.3) may be appropriate.

9.4.2.3. Platforms Subject to Snow and Occupancy Loads

This Article requires that balconies, decks and other accessible exterior platforms that are subject to both
occupancy and snow loads be designed to carry the specified snow load or 1.9 kPa (40 psf), whichever is
greater, where the platform (or each segregated area of the platform) serves a single dwelling unit. Where the
platform (or each segregated area of the platform) serves more than one dwelling unit or an occupancy other
than a residential occupancy, the higher occupancy loads specified in NBC Table 4.1.5.3 will apply.

9.4.2.4. Attics and Roof Spaces

This Article requires that the ceiling joists or the truss bottom chords in residential attic or roof spaces having
limited accessibility be designed for a total specified load of not less than 0.35 kPa (7 psf).
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In typical residential buildings, the roof is framed with roof trusses and the ceiling is insulated. The trusses
are spaced at 600 mm (2 ft.) on centre with web members joining the top and bottom chords. Lateral web
bracing is installed perpendicular to the span of the trusses. As a result, there is limited room in the attic or
roof space for movement or for the storage of material. Access hatches are generally built to the minimum
acceptable dimensions, further limiting the size of material that can be moved into the attic or roof space and
leaving only sufficient access space for occasional inspection and maintenance. For these reasons, the ceiling
joists or the truss bottom chords must be designed for a minimum total specified load of 0.35 kPa (7 psf),
rather than for the typical attic live load.

Also, accessing attic or roof spaces with exposed insulation is not recommended unless protective clothing and a
breathing apparatus are worn. Such attic or roof spaces are, therefore, recognized as uninhabitable, and loading
can be based on the actual dead load. In emergency situations or for the purpose of inspection, it is possible for
a person to access the attic or roof space without over-stressing the trusses or causing damaging deflections.

9.4.3. Deflections
9.4.3.1. Deflections

This Article indicates the deflection limits for structural members.

The maximum deflections for roofs, ceilings, floors, and accessible exterior platforms, such as decks and
balconies, are provided in NBC Table 9.4.3.1. A maximum deflection for members supporting plastered ceilings
of 1/360 of the span at design load has been a traditional design rule since long before the NBC existed. The
purpose of this low deflection limit is to prevent cracks in finished surfaces.

In addition to providing sufficient strength to support expected loads, floors, in particular, are required to have
a certain minimum stiffness to prevent excessive deflection and to keep the vibrations from footsteps within
acceptable limits. These characteristics are dependent on a number of factors, including the wood species,
grade, size and spacing of the floor members, the method of attachment of the subfloor, and the bridging

and load sharing between adjacent floor members.

The NBC recognizes the importance of the dynamic behaviour (vibration) of floors to occupants’ perception of
a floor’s acceptability. The spans for floor joists in the NBC Span Tables were determined by a procedure that
ensures that they limit floor vibrations, as described in NBC Note A-9.23.4.2.(2).

9.4.4. Foundation Conditions

9.4.4.1. Allowable Bearing Pressure

This Article indicates the maximum allowable bearing pressures for different types of soil. It also requires that
footing sizes for shallow foundations be determined in accordance with NBC Section 9.15. or designed in
accordance with NBC Section 4.2. using these maximum allowable bearing pressures or the allowable bearing
pressures determined from subsurface investigation.

Footings not described in NBC Sentence 9.15.1.1.(1) are required to be designed in conformance with NBC
Section 9.4. If, for example, the soil has an allowable bearing pressure of less than 75 kPa (1 500 psf) (e.g., soft
clay, or loose sand or gravel), the footings must be designed in accordance with NBC Section 9.4., even for
buildings of wood-frame construction.

Soils vary in their ability to support building loads without causing excessive settlement that could lead to
building deformation. Footing settlement would have little effect if it occurred uniformly for an entire building.
However, some portions of a building are usually more heavily loaded than others and will, therefore,

settle more. In addition, the properties of the soil are not usually consistent over an entire building site.
Consequently, settlement is not likely to be uniform. Significant differential settlement can lead to foundation
cracks and damage to the building’s superstructure. For this reason, limits are placed on the allowable bearing
pressures for different types of soil.

Sand and gravel can be classified by means of a picket test, in which a 38 x 38 mm (2 x 2 in. nominal) picket
with a 45° bevelled end is pushed into the soil by a person of average weight. The sand or gravel is classified as
“dense or compact” if the picket does not penetrate more than 200 mm (8 in.) into the soil and as “loose” if the
picket penetrates more than 200 mm (8 in.) into the soil.
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Clay and silt soils are classified as “stiff” if it is difficult to indent the soil by thumb pressure, as “firm” if the
soil can be indented by moderate thumb pressure, and as “soft” if the soil is easily indented by thumb pressure.
This indentation test should be carried out on an undisturbed sample, such as on the wall of a test pit.

9.4.4.2. Foundation Capacity in Weaker Soil and Rock

This Article indicates that, where layers of weaker soil or rock exist below the bearing surface, the design
capacity of the foundation must not be greater than would cause the weaker soil or rock to be stressed beyond
its allowable bearing pressure. If weaker soil or rock underlies the soil supporting the foundation, the weaker
soil or rock could be overloaded unless the layer of overlying soil is thick enough to spread the foundation

load out over a sufficiently wide area.

Although soil conditions directly beneath the footings may be known, it is also important to know conditions
further below the footings. If a weak layer of soil or rock is close to the footing level, the footing pressure may
be transferred down to the weak layer, causing the weaker soil of rock to be over-stressed.

Where soil or rock within a distance equal to twice the footing width below the bearing surface has a lower
allowable bearing pressure than the soil or rock at the bearing surface, the foundation must be designed to this

lower bearing capacity, as illustrated in Figure 9.4.-1.

Figure 9.4.-1

Where X < 2W, footing sizes must be
calculated using the lower bearing capacity
in NBC Table 9.4.4.1.
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NBC Subsection 9.4.4. assumes that the bearing pressure, P, is uniformly distributed over a horizontal plane
within a frustum extending downward from the footing at an angle of 60° to the horizontal. In the case of strip
footings, the bearing pressure, P;, at a depth, h, beneath a footing of width, W, can be calculated as follows:

24

PW

Py=—— '
1™ W+ 1.15h
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In the case of square pad footings, the bearing pressure, P,, at a depth, h, below a footing of width, W, can
be calculated as follows:

_ PW?
T W2 +1.32h? + 2.3Wh

P,

Example 1 - Bearing Pressure below Strip Footings

Where a strip footing with a width of 1.0 m exerts a bearing pressure of 200 kPa on the soil on which it rests and is
underlain by a soft clay layer at a depth of 0.5 m below the footing, the bearing pressure, P4, on the clay layer would
be calculated as follows:

200 x 1.0
~ 1.0+ (1.15 x 0.5)

P, = 127kPa (2652 psf)

Because this pressure exceeds the allowable value of 40 kPa (835 psf) listed in NBC Table 9.4.4.1. for soft clay,
the footing design would not be permitted.

As shown in Figure 9.4.-2, the load distribution from a footing to the soil assumed in NBC Sentence 9.4.4.2.(2)
differs from the theoretical distribution determined using more precise calculations. A comparison of the two
load distributions shows that the assumptions of NBC Sentence 9.4.4.2.(2) are conservative.

footing load of footing load of
100 kPa (2 088 psf) 100 kPa (2 088 psf)
YYYvYVYYYVY YYYTVIVYY
a4 p “ q , - a
SO W S i T SREAETRE W SRR
80 kPa
(1 670 psf) 60° 60°
63 kPa
60 kPa w (1316 psf)
(1 2583 psf)
40 kPa
(835 psf) 47 kPa
[ 2W (982 psf)
20 kPa
37 kPa
(418 psf) (773 psf)
10 kPa
30 kPa
___ (209 psf) (627 psf)
Theoretical footing load distribution Footing load distribution assumed in NBC Sentence 9.4.4.2.(2)

EG00311C

Figure 9.4.-2
Comparison of the theoretical footing load distribution and the footing load distribution assumed in NBC Sentence 9.4.4.2.(2)

Where a foundation wall is located too close to a property line to permit it to be concentrically located on the
underlying footing, it must be designed by a competent designer to take into account the effect of the eccentric
loading on the underlying soil. Where a new foundation could affect the stability of an existing neighbouring
foundation (Figure 9.4.-3), structural analysis is required.
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9.4.4.3. High Water Table

This Article indicates that the allowable bearing
pressures must be reduced for foundations over

high water tables. If the soil at the bearing surface

is granular (i.e., gravel, sand or silt), and if the ground
water is close to the bottom of the footing (i.e., within a
distance equal to the footing width below the bearing

Structural Requirements

_ » |«— existing
foundation

edge of new
excavation

surface), then the allowable bearing pressure is 50% To
of that listed in NBC Table 9.4.4.1.

Free water in granular soil provides lubrication
between particles, reducing the soil’s load-carrying ==
capacity. Since the foundation load per unit area R
on soil decreases with depth, this reduction in \
load-carrying capacity becomes less important at angle of ~_
greater depths and can be ignored at a depth equal repose

to the foundation width.

9.4.4.4. Soil Movement

This Article indicates that, where a foundation is
located in an area where there is potential for soil X
movement due to changes in soil moisture content,
freezing, or chemical-microbiological oxidation that
could damage a building, measures must be taken Figure 9.4.-3
to preclude the soil movement or to reduce its effect
on the building so that the building will remain stable
and its performance will not be adversely affected.

new > =
foundation

REASRAKE

EG01255B

New foundation at unsafe distance to existing
neighbouring foundation

See NBC Note A-9.4.4.4.(1) for further information
on soil movement.

Expansion and Contraction Due to Moisture

Seasonal variations in climate can cause changes in soil moisture, with the greatest changes occurring during
periods of prolonged drought. Particularly wet seasons can increase the volume of the soil under and
around the structure to cause heaving of foundations and floors-on-ground or cracking of foundation walls.
Particularly dry seasons can decrease the volume of the soil that supports foundations and floors-on-ground,
thus causing settling. The changes in soil moisture are greatest at the ground surface level and diminish
with depth.

Clay soils are the most prone to expansion and contraction due to moisture. Surface foundations on clay
soils can, therefore, be subjected to significant vertical seasonal movement. (For this reason, NBC Table
9.12.2.2. specifies a minimum depth of 1.2 m (4 ft.) for foundations on clay soils.) Clay soils shrink when
they lose moisture and swell when they gain moisture, but this process may not be completely reversible
in certain types of clay, such as Leda clay. Leda clay (found in the Ottawa and St. Lawrence valleys) and
certain prairie clays are particularly sensitive to soil moisture changes.

Trees can also remove soil moisture through their root systems, causing substantial differential footing
movement. Deciduous trees, particularly fast-growing varieties such as poplar, should be kept a reasonable
distance away from foundations to avoid foundation damage: a minimum distance equal to the anticipated
height of the tree has been suggested as a guide.®

Frost Heave
Frost heave is probably the most common phenomenon related to freezing soil. Frost heave results when

the moisture in frost-susceptible soil (clay and silt) under the footings freezes and expands. This issue is
addressed by requirements in NBC Section 9.12. regarding the depth of foundations.

(2) R Legget and C.B. Crawford, Trees and Buildings, Canadian Building Digest 62, Division of Building
Research, National Research Council of Canada, Ottawa, 1965.
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Ice Lenses

When the moisture in frost-susceptible soils freezes, it forms an ice lens and reduces the vapour pressure
in the soil immediately around the lens. The moisture in the ground is then redistributed to rebalance the
vapour pressure, providing more moisture in the area of the ice lens. This additional moisture freezes to
the lens, and the cycle repeats itself. As the ice lens grows, it exerts pressure in the direction of heat flow.
When ice lenses form close to foundations and heat flow is directed towards the foundation—as may be
the case with unheated crawl spaces or open concrete block foundations insulated on the interior —the
pressure may be sufficient to crack the foundation.

Adfreezing

Ice lenses can adhere to cold foundations. Where heat flow moves essentially upward, parallel to the
foundation, the pressure exerted will tend to lift the foundation, which may cause the differential movement
or cracking of the foundation. Heat loss through basement foundations of cast-in-place concrete or concrete
blocks insulated on the exterior is usually sufficient to prevent adfreezing. However, care must be taken
where the foundation does not enclose a heated space or where a foundation of open concrete blocks is
insulated on the interior. The installation of semi-rigid glass fibre insulation has demonstrated some
effectiveness as a separation layer to absorb the adfreezing forces.

Pyrite

Pyrite is the most common iron disulphide mineral and has been identified in rocks of all types and ages. It
is most commonly found in metamorphic and sedimentary rock, especially in coal and shale deposits.

The weathering of pyritic shale is a chemical-microbiological oxidation process that results in volume
increases capable of heaving foundations and floors-on-ground. Concentrations of pyrite as low as 0.1% by
weight have caused heaving. Weathering can be initiated simply by exposing the pyritic material to air.
Thus, building on a soil that contains pyrite at a concentration that will cause damage to the building should
be avoided, or measures should be taken to remove or seal the pyritic material. Material containing pyrite
should not be used for backfill at foundations or for supporting foundations or floors-on-ground.

Where it is not known if soil or backfill contains pyritic material in a deleterious concentration, an available
test can be used to identify its presence and determine its concentration.

9.4.4.5. Retaining Walls

This Article requires that retaining walls be designed to resist the lateral pressure of the material they retain.
This requirement applies to all walls that are subjected to lateral loads from retained soil or from another
retained material, including foundation walls and walls associated with exterior below-grade entrances.
Designing retaining walls to resist the lateral pressure of the retained material ensures that they will not
deflect, bulge, lean or tip.

9.4.4.6. Walls Supporting Drained Earth

This Article indicates the lateral pressures to be used for the design of foundation walls supporting drained
earth and earth other than drained earth.

Foundation walls for basements must be designed to resist horizontal forces from the soil. This pressure
varies for different types of soil and can be significantly affected by the presence of water. The pressure of
soil against foundation walls is assumed to increase in direct proportion to depth, in the same manner as the
pressure exerted by a liquid increases with depth. Foundations with footing drains are considered to support
drained soil only.

The prescriptive solutions in NBC Section 9.15. relating to footings and foundation walls only account for the
loads imposed by drained earth. They do not account for surcharges due to saturated soil or due to heavy
objects located adjacent to a building. Where such surcharges are expected, the footings and foundation walls
must be designed and constructed according to Part 4.

Drained earth is assumed to exert a pressure equivalent to that exerted by a fluid with a density of not less than
480 kg/m3 (30 Ib./ft.3). This value has been shown to be adequate for most soils that are effectively drained to
the level of the footing. If the soil is not drained, a static head of water can build up against the foundation
wall. The fluid pressure of this surcharge must be taken into account.
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Similarly, if the ground supports a significant load due to a heavy object close to the foundation wall, this
surcharge load exerts an additional horizontal pressure on the foundation wall. Although significant surcharge
loads are not common at housing sites, when they occur, they must be taken into account with the help of a
professional.

A foundation wall normally acts as a plate or diaphragm loaded on the outside by soil pressure. This pressure
is resisted by the transverse foundation walls and the basement slab. Whether or not the top of the foundation
wall is considered to be supported against inward movement depends on the design of the foundation. A
full-height foundation wall that extends to the first floor (with an anchored sill plate) is considered to be
supported at the top, while a foundation wall that supports a short stud wall (common in split-entry or raised
ranch houses) is considered unsupported.

It is common to design foundation walls as vertical beams rather than plates if they are anchored at the top,
and as retaining walls if they are unsupported at the top. This approach simplifies the calculations, but leads

to more conservative designs.

Figure 9.4.-4 shows the design loads on supported and unsupported foundation walls.
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Figure 9.4.-4
Design loads on supported and unsupported foundation walls
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Section 9.5.
Design of Areas and Spaces

Introduction
This Section provides minimum ceiling heights and hallway widths that allow for safe movement.

At one time, the NBC required minimum sizes for rooms, but this is no longer the case. A review concluded
that there was no health or safety justification for specifying the sizes of rooms. For example, sleeping areas
in manufactured homes and cottages that are smaller than previously required by the NBC nevertheless
provide a healthy and safe space.

It was recognized that minimum room dimensions alone would not ensure livability within a dwelling unit.
Room layouts, circulation patterns, and window and door locations significantly affect the usefulness of
room spaces, as do the type and size of furniture.

9.5.1. General
9.5.1.1. Method of Measurement

This Article establishes that measurements are made from the finished wall, floor and ceiling surfaces, not
from the framing.

9.5.1.2. Combination Rooms

This Article indicates that two or more areas may be considered as a combination room if the opening between
the areas occupies at least 3 m2 (32 ft.2), the approximate area occupied by a set of double doors, or 40% of the
area of the wall between the areas, whichever is larger.

If an area draws natural light and natural ventilation from another area, the opening between the two areas
must be large enough to effectively provide sufficient light and air. The effectiveness of the transfer of light
and air also depends on the size of the transfer opening in relation to the size of the dependent area. The area
of the wall separating the two areas is measured on the side of the dependent area without taking offsets in
the wall surface into account.

The opening does not necessarily have to be in the form of a doorway. However, if the dependent area is a
bedroom, direct passage must be provided between the bedroom and the other area so that the escape window
required by NBC Article 9.9.10.1. can fulfill its safety function.

9.5.2. Barrier-Free Design

Barrier-free means that a building and its facilities can be approached, entered and used by persons with
physical or sensory disabilities.

9.5.2.1. General

This Article references the requirements of NBC Section 3.8., while noting certain exemptions from these
requirements, which, for the most part, relate to residential buildings (see NBC Articles 3.8.2.1. and 9.5.2.3.).
Buildings that are not exempted must be designed in accordance with the barrier-free design requirements in
NBC Section 3.8, which apply to features such as entrances, parking areas, and washrooms.
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9.5.2.2. Protection on Floor Areas with a Barrier-Free Path of Travel

This Article indicates that the requirements of NBC Article 3.3.1.7., which are intended to ensure the safety of
persons in wheelchairs in an emergency situation, apply where a barrier-free path of travel is provided to an
upper storey in a multi-storey building.

9.5.2.3. Exception for Apartment Buildings

This Article exempts walk-up apartment buildings from the requirements for a barrier-free path of travel in
NBC Section 3.8. where the difference in elevation between the entry level and the floor level at every dwelling
unit exceeds 600 mm (2 ft.). The purpose of this 600 mm (2 ft.) limit is to discourage the use of unnecessary
risers to circumvent accessibility requirements. Other walk-up apartment buildings need to have barrier-free
access only at their entrance level.

9.5.3. Ceiling Heights

Minimum ceiling heights are intended to provide reasonable headroom clearances for most people, both to
prevent injury and to provide a psychologically acceptable spaciousness within rooms. Minimum ceiling
heights are also intended to allow sufficient air circulation within rooms.

9.5.3.1. Ceiling Heights of Rooms or Spaces

This Article provides minimum ceiling and clear heights for different rooms and spaces in residential
occupancies (Figure 9.5.-1). NBC Article 9.9.3.4. provides minimum clear heights for means of egress and exits,
which are intended to facilitate movement within, into and out of buildings.

A minimum ceiling height of 2.1 m (6 ft. 11 in.) is considered acceptable for living areas, such as living rooms,
dining rooms, kitchens, hallways, bathrooms and bedrooms. Because enough height to stand is not necessarily
needed over the entire floor area of bathrooms, water-closet rooms, and laundry areas, the minimum ceiling
height must only be provided over an area of 2.2 m?2 (24 ft.2) in these spaces.

A lower clear height is permitted in unfinished basements, since relatively little time is spent there. A minimum
clear height of 2.0 m (6 ft. 7 in.) is required under beams in unfinished basements, including basement storage
and laundry areas, and in basement areas normally used for passage.

The minimum ceiling height in secondary suites is 1.95 m (6 ft. 5 in.), except under beams and ducts where a
minimum ceiling height of 1.85 m (6 ft. 3/4 in.) is permitted.

9.5.3.2. Mezzanines

This Article indicates that the minimum ceiling height above and below mezzanine floors in occupancies other
than residential occupancies is 2.1 m (6 ft. 11 in.).

9.5.3.3. Storage Garages

This Article indicates that the minimum clear height for storage garages is 2 m (6 ft. 7 in.).
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Figure 9.5.-1
Minimum ceiling and clear heights for rooms and spaces in residential occupancies
Note to Figure 9.5.-1:
(1) Area of the space must be measured at floor level.
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9.5.4. Hallways
9.5.4.1. Hallway Width

This Article provides the minimum widths for hallways within dwelling units. These minimum hallway widths
are intended to facilitate exit from, not access to, buildings.

\J

Bed Kitchen Dining

Bath —I— —

Bed

Bath

Living

™ | Bed

\J

Bed Bed

Kitchen/
Dining

Living

Bed Kitchen Dining Manufactured home

Bath _I_ —_ configuration

o Reduced minimum hallway width of
Living 710 mm (28 in.) permitted where
¢ only bedrooms and bathrooms at
Bed Bed |\| end of hallway, and
 separate exit provided near end of
hallway furthest from living area, or
* separate exit provided in each
bedroom served by hallway.

Minimum hallway width of Reduced minimum hallway
860 mm (33 7/8in.) width of 710 mm (28 in.)

EG00314C

Figure 9.5.-2
Minimum hallway widths within dwelling units

In pre-1995 editions of the NBC, narrow hallways were deemed acceptable in manufactured homes with
specific arrangements of bedrooms and bathrooms. Time proved that these arrangements provided a good
level of safety. Thus, the minimum hallway widths for manufactured homes were extended to all dwelling
units having specific plan configurations.

The minimum unobstructed width of a normal hallway within a dwelling unit is 860 mm (34 in.), but this
minimum hallway width is permitted to be reduced to 710 mm (28 in.) when certain requirements are met, as
illustrated in Figure 9.5.-2. Hallways narrower than 860 mm (34 in.) must serve only bedrooms or bathrooms at
the end of the hallway furthest from the living area, and must have an exit at that end of the hallway or an exit
in each bedroom served by the hallway.
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9.5.5. Doorway Sizes

9.5.5.1. Doorway Sizes

This Article sets minimum dimensions for doorways within dwelling units and within houses with a secondary
suite (including their common spaces), which are intended to ensure that occupants can escape in an emergency.
In general, such doorways must be designed to accommodate the door sizes given in NBC Table 9.5.5.1. for
swing-type and folding doors.

The minimum width for a doorway depends on its location. Doorways to rooms and spaces where large
furniture items or bulky equipment is expected to be moved are required to accommodate a door with a
minimum width of 810 mm (31 7/8 in.). Doorways to bedrooms are permitted to be slightly narrower because
the limiting dimension of bedroom furniture is usually smaller than that of equipment such as washers,
dryers, stoves and furnaces.

The minimum door height of 1 980 mm (78 in.) in NBC Table 9.5.5.1. is 50 mm (2 in.) less than the standard
height for doors in CAN/CSA-O132.2 Series, “Wood Flush Doors.” Doorways accommodating this lower
minimum door height have been permitted in dwelling units for many years and provide adequate headroom
clearance in most cases. While there is an advantage to having increased headroom clearance for taller people,
taller doorways are not always feasible in dwelling units designed with the minimum ceiling heights permitted
in NBC Subsection 9.5.3. if the doorways are located in loadbearing walls with a lintel above the doorway.

Doorway openings within secondary suites must be designed to accommodate swing-type and folding doors
with a minimum height of 1 890 mm (6 ft. 2 in.) where the ceiling height is not less than 1.95 m (6 ft. 5in.).
Although a reduced minimum ceiling height of 1.85 m (6 ft. 3/4 in.) is permitted under beams and ducts in
secondary suites (NBC Sentence 9.5.3.1.(3)), doorways are not permitted to be placed in these locations where
headroom clearance is already reduced.

9.5.5.2. Doorways to Public Water-Closet Rooms

This Article establishes minimum dimensions for doorways to public washrooms, which provide
sufficient clearance for wheelchair passage and sufficient headroom to prevent accidental head
contact even when users are not familiar with the building. Their minimum height is 2.03 m

(6 ft. 8 in.), and their minimum width is 810 mm (2 ft. 8 in.)

9.5.5.3. Doorways to Rooms with a Bathtub, Shower or Water Closet

This Article indicates that, where one or more rooms containing a bathtub, shower or water closer are served by
a hallway of not less than 860 mm (34 in.) wide, at least one doorway providing access to each type of fixture
must accommodate a door not less than 760 mm (30 in.) wide, in order to allow wheelchair passage. While this
doorway width is considered adequate for dwelling units, it is not considered sufficient for public washrooms,
which are required to have doorways at least 50 mm (2 in.) wider. Where the fixtures are distributed between
two adjoining rooms, both rooms need to have a doorway that accommodates a door not less than 760 mm

(30 in.) wide.
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Section 9.6.
Glass

Introduction

In its exterior applications, glass admits natural light into occupied spaces, while limiting heat loss and noise
intrusion. In its interior applications, glass serves as a divider between spaces and as a barrier to fire and smoke.
The degree to which glass limits the transfer of smoke, air, and water vapour depends less on the glass itself
than on how the glass is installed and sealed to its supporting elements, such as window frames and doors.
Principally, this Section addresses the structural and fire safety of glass, as well as the safe use of glass.

9.6.1. General
9.6.1.1. Application

This Article specifies the building elements containing glass to which the requirements of NBC Section 9.6.
apply.

The requirements in NBC Section 9.6. apply to the design, installation and protection of glass in these building
elements. The requirements that apply to glass in manufactured windows, doors and skylights are provided in
the standards referenced in NBC Subsection 9.7.4. The requirements that apply to the design, construction,
installation, thermal performance, and resistance to forced entry of site-built exterior windows, doors, and
skylights are provided in NBC Subsection 9.7.5.

9.6.1.2. Material Standards for Glass

This Article references standards for the material properties of different types of glass. There are several types
of glass, some of which have special characteristics, such as wire reinforcing, shatter resistance, and heat
absorption. Glass material standards are also referenced in AAMA/WDMA/CSA 101/1.5.2/A440, “NAFS — North
American Fenestration Standard/Specification for Windows, Doors, and Skylights” (Harmonized Standard).

Mirrored glass doors in a means of egress can be mistaken for open doorways, leading to accidents. Therefore,
the use of mirrored glass doors is limited to clothes closets, which do not form part of an egress route. Such
doors are required to conform to CAN/CGSB-82.6-M, “Doors, Mirrored Glass, Sliding or Folding, Wardrobe.”
See NBC Note 9.6.1.2.(2) for more information on mirrored glass doors.

9.6.1.3. Structural Sufficiency of Glass

This Article provides requirements that are intended to ensure that glass in doors and windows will safely
resist wind and impact loads.

In general, glass in doors and windows must be designed in conformance with CAN/CGSB-12.20-M, “Structural
Design of Glass for Buildings,” or ASTM E 1300, “Determining Load Resistance of Glass in Buildings,” as per
NBC Article 4.3.6.1. However, if the building that windows serve meets the criteria in NBC Sentence 9.6.1.3.(2).,
the glass for the windows must be designed in conformance with NBC Tables 9.6.1.3.-A to 9.6.1.3.-F. Glass for
doors must be designed in conformance with NBC Table 9.6.1.3.-G.

Different types of glass have different strength characteristics. Tempered glass, for example, is much stronger
than annealed glass of the same thickness. On the other hand, though wired glass and laminated glass are less
hazardous when broken, these types of glass are considerably weaker than annealed glass of the same thickness.

Glass of the same type can also exhibit a wide range of breaking strengths. Glazing practices, the rate of
loading, natural aging, and defects, such as scratches, can have significant effects on the strength of glass.
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9.6. Glass

Because of the variability in glass strength, it would be uneconomical to set size limits for glass that would
completely eliminate all failures. The purpose of establishing maximum glass areas is to limit the probability of
failure to an acceptable level.

Glass in Windows

Maximum allowable sizes for different types of glass in windows are provided in NBC Tables 9.6.1.3.-A
to 9.6.1.3.-F, which are based on CAN/CGSB-12.20-M, “Structural Design of Glass for Buildings,” and the
wind load provisions in NBC Article 4.1.7.3. The maximum glass area values given in these tables are
intended to be equal to or smaller than those that would be determined using the standard and wind load
provisions directly to design for each individual case.

NBC Tables 9.6.1.3.-A to0 9.6.1.3.-F apply to 1-in-50 hourly wind pressures of less than 0.55 kPa (11.5 psf), less
than 0.75 kPa (15.7 psf), and less than 1.00 kPa (20.9 psf), respectively. Hourly wind pressures for various
locations in Canada are provided in NBC Table C-2 in Appendix C. NBC Tables 9.6.1.3.-A t0 9.6.1.3.-C
apply to windows in buildings with a height from grade to the uppermost roof of 12 m (40 ft.) or less that
are located in a built-up area, not less than 120 m (394 ft.) away from the boundary between this area and
open terrain. NBC Tables 9.6.1.3.-D to 9.6.1.3.-F apply to windows in buildings in open terrain. These tables
cannot be used for buildings in exceptionally exposed locations, such as hilltops.

Glass in Doors

Although glass in windows is subject to breakage caused by accidental human impacts, the severity of such
impacts is usually not as great as it is in the case of doors. While the ability to withstand wind forces is the
main strength design consideration for window glass, glass in doors needs to be able to resist jarring and
impact loads. The ability of glass to resist loads exerted on it depends on its strength characteristics, its
thickness and its dimensions. Maximum areas for individual panes of glass in doors are provided in NBC
Table 9.6.1.3.-G.

9.6.1.4. Types of Glass and Protection of Glass

This Article sets out the types of glass to be used for certain applications and, in some cases, requires protection
of the glass. The requirements for glass sidelights and glass panels in doors are intended to ensure that the
glass has sufficient strength to resist accidental impacts in normal use and to withstand the anticipated forces,
in order to reduce the risk of injury.

The use of ordinary (annealed) glass in doors has been responsible for many serious accidents, some of which
have been fatal. As a result, requirements for safety glass (tempered glass, wired glass, and laminated glass) in
doors are included both in the NBC and in the Glass Doors and Enclosures Regulations under the Canada
Consumer Product Safety Act. The requirements in the Regulations, while similar to those in the NBC, apply
only to glass in doors and enclosures for domestic use, specifically exterior doors, storm doors, and bathtub and
shower enclosures. The Act, which is administered federally, prohibits the importation, sale and advertising of
products that do not meet the requirements in the Regulations.

Glass in Sidelights, Storm Doors, and Sliding Doors

Glass sidelights that are wider than 500 mm (20 in.) and that could be mistaken for doors, glass in storm
doors, and glass in sliding doors within or at an entrance to a dwelling unit and in public areas must be
tempered or laminated safety glass or wired glass complying with the standards reference in NBC Sentence
9.6.1.4.(1).

Glass in Swinging Doors

Glass in swinging entrance doors to dwelling units and in public areas that does not exceed 0.5 m2 (5.4 ft.2) in
area is not required to be safety glass. Nor is glass in such doors that does not extend to less than 900 mm

(3 ft.) from the bottom of the door. Thus, in swinging entrance doors, ordinary glass can be used for smaller
individual panes, such as in French doors, or for larger panes that are more than 900 mm (3 ft.) above the
bottom of the door. These exemptions do not apply to storm doors, which are usually subject to more abuse.

Transparent Panels and Sliding Glass Partitions

In general, transparent panels that could be mistaken as a means of egress need to be protected by barriers or
railings. The existence of clear glass panels may not be obvious to those unfamiliar with a building. People
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have walked into glass panels and have been seriously injured as a result. To prevent such injuries, barriers
or railings are required, both to alert occupants to the existence of the glass panel and to prevent accidental
contact. However, sliding glass partitions that separate a public corridor from an adjacent occupancy and
that are open during normal working hours need only be marked so that their existence and position is clear.

Glass or Transparent Doors

Although safety glass improves the safety of glass doors in public areas, such doors can still cause accidents
if it is difficult to determine whether they are in a closed position. Therefore, to reduce the risk of people
walking into them, glass or transparent doors accessible to the public must be equipped with appropriate
hardware, push bars, or other permanent fixtures that make the existence and position of the doors readily
apparent.

Glass for Shower and Bathtub Enclosures
The purpose of prohibiting the use of glass other than safety glass for shower and bathtub enclosures

is to minimize the risk of injury to users as a result of accidental impact. This prohibition is important
to remember when fabricating custom enclosures.
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Section 9.7
Windows, Doors and Skylights

Introduction

Windows, doors and skylights perform a multitude of functions in a building. They provide environmental
separation (resistance to water entry, thermal resistance, and airtightness), resistance to wind loads, stability
under operational loads, and resistance to forced entry. This Section addresses the performance and installation
of windows, doors and skylights, both manufactured and site-built.

NBC Section 9.7. is based to a large extent on AAMA/WDMA/CSA 101/1.5.2/A440, “NAFS — North
American Fenestration Standard/Specification for Windows, Doors, and Skylights” (Harmonized Standard).
The Harmonized Standard assesses the performance of windows, doors and skylights with respect to their
resistance to wind, water penetration, and air leakage. The performance can then be compared against the
load requirements for climates in specific geographic locations. While the Harmonized Standard contains
some Canada-specific test criteria, NBC Section 9.7. also references CSA A440S1, “Canadian Supplement
to AAMA/WDMA/CSA 101/1.5.2/A440, NAFS — North American Fenestration Standard/Specification for
Windows, Doors, and Skylights” (Canadian Supplement), which contains additional Canada-specific
requirements, such as requirements addressing snow loads and requirements relating to performance
designators.

9.7.1. General
9.7.1.1. Application

This Article establishes that NBC Section 9.7. applies to windows, doors and skylights in buildings. The term
“door” in this Section includes glazing in doors and sidelights for doors; the term “skylight” refers to unit
skylights, roof windows, and tubular daylighting devices.

Section 9.7. addresses the performance of windows, doors and skylights with respect to structural loads,

operation, air leakage, water penetration, heat transfer, and resistance to forced entry. It also addresses the
installation of windows, doors and skylights.

9.7.2. Required Windows, Doors and Skylights

9.7.2.1. Entrance Doors

This Article requires that a door be provided at each entrance to a dwelling unit. The NBC requirements for
entrance doors are often more stringent than those for interior doors.

Entrance doors without transparent glazing in the door or a sidelight must be equipped with a door viewer to
allow occupants to view visitors without opening the door.

The NBC requirements for the provision of doors are minimal. The NBC only requires the provision of doors
at the entrances to a dwelling unit, including those from the exterior and those from common corridors and
stairways. Because market forces normally mandate doors for other rooms, such as bathrooms, the NBC
does not need to require the provision of such doors.
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9.7. Windows, Doors and Skylights

9.7.2.2. Other Requirements for Windows, Doors and Skylights

This Article lists a number of additional requirements for windows, doors and skylights that are presented
elsewhere in NBC Part 9, such as requirements pertaining to fire safety, use and egress, ventilation, and fall
protection.

Table 9.7.-A
Other Requirements for Windows, Doors and Skylights
NBC Reference Requirement
NBC Section 9.5., Design of Areas and Spaces Minimum sizes of doorways and doors within a barrier-free path of travel
NBC Subsection 9.8.8.1., Required Guards Protection of window and door openings to protect persons from falling
through them
NBC Section 9.9., Means of Egress Properties of windows and doors within exits
NBC Subsection 9.9.10., Egress from Bedrooms Windows and doors installed to provide the required means of egress

from bedrooms

NBC Subsection 9.10.12., Prevention of Fire Spread at Exterior Walls Location and protection of windows, doors and skylights in order to

and between Storeys control the spread of fire

NBC Article 9.10.13.15., Doors between Garages and Dwelling Units Doors between dwelling units and attached garages

NBC Article 9.10.17.1., Flame-Spread Rating of Interior Surfaces Surface flame-spread rating for doors and skylights

NBC Subsection 9.10.20., Firefighting Windows and doors installed to provide the required access to a building
for firefighting purposes

NBC Article 9.32.2.2., Non-Heating-System Natural Ventilation Windows and skylights installed to provide required non-heating season
ventilation

NBC Section 9.36., Energy Efficiency Energy efficiency requirements for windows, doors and skylights

The NBC once stipulated a minimum window area per room. This requirement was removed because it was
considered to relate to psychological well-being and, therefore, fell outside the purview of the NBC. In any
case, natural lighting is an important feature of good design, and market forces will demand windows of

a certain size in most rooms.

Openable windows are used for natural ventilation and may serve as an escape route in a fire emergency.
Windows, however, can also be a hazard. They are less effective than solid walls at preventing the spread of fire
from one building to another or from one compartment to another. Should a window break, the glass can be a
hazard. People can fall from windows and injure themselves, and objects can fall from windows and injure
people below. Windows, therefore, have a significant impact on health and safety.

Some windows may be installed in such a manner that they could be mistaken for exterior doors. Some doors,
such as sliding patio doors and French doors, may be installed to act as large windows. If there is a substantial
difference in elevation on either side of the door opening, an accidental fall from one level to another could be
serious. The requirements for doors used as windows are provided in NBC Article 9.8.8.1.

NBC Subsection 9.9.10. specifies the requirements for windows serving as a means of egress from bedrooms,
including those below ground level.

The compliance of windows, doors and skylights with the energy efficiency requirements in NBC Section 9.36.

can be demonstrated with maximum overall thermal transmittance values (U-values) or minimum Energy
Ratings (only for windows and doors).
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9.7.3. Performance of Windows, Doors and Skylights

9.7.3.1. General Performance Expectations

This Article establishes the performance expectations for fenestration components installed in housing and
small buildings. It lists the general performance requirements for windows, doors and skylights that separate
conditioned spaces from other conditioned spaces, from unconditioned spaces, or from the exterior.

The performance requirements of resisting water entry, resisting wind loads, and resisting the ingress of insects
and vermin are typical for any building envelope component separating conditioned space from unconditioned
space or the exterior. Windows, doors and skylights (and their components) have the additional performance

requirements of controlling air leakage, resisting forced entry, where required, and being easily operated when
not intended to be fixed. Skylights (and their components) are also required to resist snow loads (Figure 9.7.-1).

Windows, doors and skylights (and their components) separating interior suites from the remainder of the
building are not required to resist water entry or wind loads (Figure 9.7.-1).

Skylights (and their components)

separating the indoors from the
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show loads, as well as water

A entry and wind loads.
—/
Windows separating the indoors
central corridor suite <«— from the outdoors are required to
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Figure 9.7.-1
Performance requirements for windows, doors and skylights

For manufactured windows, doors and skylights that fall within the scope of the Harmonized Standard and
the Canadian Supplement, compliance with the general performance requirements of this Article can be
achieved by meeting the requirements of NBC Subsection 9.7.4. For site-built and field-assembled fenestration
components that are not covered in the scope of the Harmonized Standard, compliance with each of the general
performance requirements has to be demonstrated to the authority having jurisdiction, and the requirements
for resistance to forced entry in NBC Subsection 9.7.5. must be met. The installation of both site-built and
manufactured fenestration components needs to comply with NBC Subsection 9.7.6.

An alternative compliance route for both manufactured and site-built fenestration components is to design and
construct these components according to NBC Part 5.

lllustrated User’s Guide — NBC 2015: Part 9 of Division B, Housing and Small Buildings 41



9.7. Windows, Doors and Skylights

9.7.3.2. Heat Transfer Performance

This Article establishes the heat transfer performance expectations for windows, doors and skylights (and their
components) separating conditioned space from unconditioned space or the exterior, namely, minimizing
surface condensation on the warm side of the fenestration component and ensuring comfortable conditions
for occupants of the conditioned space.

In pre-2010 editions of the NBC, double glazing was required in exterior windows, doors and sidelights to
prevent excessive condensation on these fenestration components in winter, except where a storm door or
sash was present. Double-glazed windows and doors have since become standard, and the requirement for
double-glazing has been replaced with the requirement of NBC Sentence 9.7.3.3.(3) that exterior windows and
doors with or without a storm door or sash have a maximum U-value or a minimum temperature index

in accordance with NBC Table 9.7.3.3.

The prevention of absolutely all condensation on the glass of windows, doors and skylights is impossible to
achieve and is not necessary. It is, however, necessary that the amount and frequency of condensation be
minimized to prevent deterioration and mould. Conditions that allow glass surfaces to dry must be present.

9.7.3.3. Thermal Characteristics of Windows, Doors and Skylights

This Article indicates the required thermal characteristics for windows, doors and skylights (and their
components) separating conditioned space from unconditioned space or the exterior. Such windows, doors and
skylights that meet the requirements of this Article are deemed to comply with the heat transfer performance
requirements of NBC Article 9.7.3.2.

The maximum U-values and the minimum temperature indices for windows, doors and skylights intended

for use in normal moisture conditions are provided in NBC Table 9.7.3.3. The U-value of a fenestration
component does not take into account all aspects of construction that will have an impact on condensation
resistance for the component, such as the component-wall interface (installation), the location of the component
in the assembly, and the interior relative humidity. However, the U-value has become recognized as a basic
indicator of the thermal performance of fenestration components. The temperature index is a standardized
indicator of condensation resistance, which is provided as an alternative to the U-value, but which is not

as readily available for most products.

Windows, doors and skylights intended for use where the interior space will have a high moisture content (e.g.,
swimming pools, greenhouses, laundromats, and facilities housing continuously operating hot tubs or saunas)
need to be designed in conformance with NBC Section 5.3. because the thermal characteristics of the fenestration
component alone will not be sufficient to minimize condensation. Additional design considerations may have
to be taken into account to prevent the premature deterioration of the building envelope in such applications.

Reducing Heat Loss through Windows and Glazed Doors

Heat loss through windows and glazed doors occurs in a number of ways:
¢ through the glazing by conduction, convection and radiation,
* through the glazing frame by conduction,
* by air leakage around the glazing, between the sashes and frame, and at junctions between sliding
elements, and
* by air leakage around the glazing frame.

The first three types of heat loss depend on the characteristics of the glazing design and manufacture. The
last can be reduced through proper installation. Using triple glazing to increase the number of still air spaces
will increase the glazing’s effective thermal resistance. Applying a thin, metallic, low-emissivity coating over
the glazing will also improve its heat loss performance.

It should be noted that, in most cases, low-emissivity films will also reduce the amount of light that is
transmitted through the window, although this reduction is not very obvious to occupants. Filling a
sealed glazing unit with an inert gas, such as argon or krypton, can further improve a window’s resistance
to heat loss.
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Minimizing Condensation on Windows

Thermal bridging at the window sash and frame often contributes to a cooling of the edges of the glazing.
During cold periods, condensation may appear around glazing edges, which is normal and probably not

a cause for concern. However, continual wetting or dripping, or constant full window condensation may

cause the degradation of adjacent components.
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Figure 9.7.-2
Thermal breaks in windows

Various types of glass may be used for windows, including annealed glass, sheet glass, tinted glass, clear
glass, coated glass, tempered glass, wire-reinforced glass, and laminated glass. The glass material standards
referenced in NBC Article 9.6.1.2. regulate the quality of glass. The referenced material standard for
insulating glass units regulates their ability to maintain an effective seal between the panes of glass to ensure
that condensation will not occur between the panes in cold weather and mar their clarity.

To minimize condensation, it is important to identify the causes of condensation, such as high interior
relative humidity, cool interior temperature, and poor air circulation at the window surface (e.g., due to the
use of heavy drapes). These conditions are difficult to assess at the time of construction.

Heat loss by conduction through a window frame can be reduced by using a low-conductivity material, such
as wood, or an insulated profile for the frame, such as vinyl or fibreglass, and/or by ensuring that metal
sashes and frames incorporate a thermal break, as shown in Figure 9.7.-2.

Heat loss also occurs where spacers are in contact with each layer of glazing. Using spacers made of an

insulating material, such as plastic, silicone, or glass fibre, rather than aluminum, will reduce heat loss and
help to minimize condensation around the edge of the glazing.
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9.7. Windows, Doors and Skylights

Mounting windows closer to the inside of a wall can further reduce the risk of condensation because in this
configuration the exterior window surface is somewhat sheltered from being cooled by wind and the interior
window surface is more effectively heated by the room air currents, as shown in Figure 9.7.-3.

Where a removable multiple glazing panel (RMGP) is installed on the inside of a window, care should be
taken to hermetically seal the RMGP against the leakage of moisture-laden air from the interior into the
cavity on the exterior of the RMGP, because the moisture transported by the air could lead to significant
condensation on the interior surface of the outside glazing.

Condensation resistance can be determined by establishing temperature index (I) values using the physical
test procedure given in CSA A440.2, “Fenestration Energy Performance,” which is referenced in NBC
Table 9.7.3.3. Computer simulation tools can also be used to estimate the relative condensation resistance
of windows, but these methods employ different expressions of performance known as condensation
resistance (CR) factors. I and CR values are not interchangeable.

To be avoided: window mounted
on outside of rough stud opening

Preferred: window mounted on
inside of rough stud opening

natural
convection

natural
convection

Inside surface temperature of the
window will be higher in this case.

Inside surface temperature of the
window will be lower in this case
because of reduced air movement in
the window recess.

drape
<— 100 mm (4 in.)

minimum

drape

Drapes placed at least 100 mm
(4 in.) from the inside wall will not
significantly reduce the inside

Drapes will further reduce the inside
surface temperature of the window
and will further reduce the

Figure 9.7.-3

surface temperature of the window.
The condensation resistance of the
window will be near the design value.

Mounting windows to minimize condensation

condensation resistance of the
window.
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9.7.4. Manufactured Windows, Doors and Skylights
9.74.1. Application

This Article indicates that NBC Subsection 9.7.4. applies to manufactured and pre-assembled windows, doors
and skylights covered in the scope of the Harmonized Standard.

The Harmonized Standard does not apply to some fenestration products, such as curtain walls, window walls,
and garage doors for vehicle access. However, it references a number of standards that apply to excluded
products. Compliance with these standards, which are referenced for information only, is not required by the
NBC.

9.74.2. General

This Article describes the compliance path for manufactured and pre-assembled windows, doors and skylights
covered in the scope of the Harmonized Standard. It requires that these fenestration components comply with
the Harmonized Standard, the Canadian Supplement, and the remainder of NBC Subsection 9.7.4. It also
requires that manufactured and pre-assembled windows, doors and skylights be installed in accordance with
NBC Subsection 9.7.6.

Product Designator

The Harmonized Standard requires that each tested fenestration product be labelled with a performance
designator (the label may be non-permanent). The performance designator is a descriptor of the product’s
performance and can be found in the product literature. The Canadian Supplement requires both a primary
and a secondary performance designator. For a fenestration product to carry a label in Canada, it must
meet all of the applicable requirements of both the Harmonized Standard and the Canadian Supplement,
including the forced entry requirements.

The primary performance designator indicates a certain performance rating, and by itself indicates
compliance with the Harmonized Standard. An example is provided in Table 9.7.-B.

Table 9.7.-B
Example of a Primary Designator for a Window
Primary Designator
Class R — PG1200: Size tested 760 x 1 250 mm — Casement
Term Description
Class R Indicates the performance class (R is the minimum class and the only one required in Canada)
PG 1200 Indicates the performance grade (tested and passed at a design pressure of 1200 Pa)
Size tested 760 x 1 250 mm Indicates the maximum size of the tested products (larger products may not meet the performance grade)
Casement Indicates the product type according to the description in the Harmonized Standard

The secondary designator indicates additional performance ratings for the product, including:
* positive design pressure, where applicable,
* negative design pressure, where applicable,
* water penetration test pressure, and
¢ Canadian air infiltration and exfiltration levels.

The Canadian Supplement contains a checklist for selecting performance ratings for windows, doors, and
skylights.

9.7.4.3. Performance Requirements

This Article describes the procedure for selecting performance grades for windows, doors and skylights and
requires that these fenestration components comply with the selected performance grades when tested in
accordance with the Harmonized Standard. It also requires that exterior wood doors conform to a material
standard and be labelled with certain information.
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Compliance with the Harmonized Standard

The Harmonized Standard includes a classification system that rates a fenestration product according to its
airtightness, watertightness, and wind load resistance. The ratings achieved by each product are marked on
the product to indicate the level of performance that can be expected. The NBC references the Harmonized
Standard and the Canadian Supplement to help specifiers, manufacturers, and general users identify
fenestration products appropriate for a particular building, on the basis of its geographic location and height.

Specifiers and builders need to ensure that fenestration products are suited to the climates in which they
will be used. They must do so by determining the design pressure for a given location using the Canadian
Supplement, and by selecting windows with a performance grade that meets or exceeds the design pressure
on the basis of the manufacturers’ information.

While the NBC does not address the energy efficiency of windows, doors and skylights, Natural Resources
Canada’s (NRCan) ENERGY STAR program rates fenestration products according to their energy
performance.

Water Penetration Resistance

For the various performance grades listed in the Harmonized Standard, the corresponding water penetration
resistance test pressures are a percentage of the design pressure. For R-class products, the water penetration
resistance test pressure is 15% of the design pressure. The design pressure and the water penetration
resistance test pressure are reported on a secondary designator, which is required by the Canadian
Supplement to be affixed to the window.

In Canada, driving rain wind pressure (DRWP) values have been determined for the locations listed in NBC
Appendix C. To achieve equivalent levels of water penetration resistance for all locations, the Canadian
Supplement includes a provision for calculating a specified DRWP for a building location given its exposure.
In some cases, the specified DRWP is greater than 15% of the design pressure, and in other cases, it is

less than 15% of the design pressure.

To comply with the NBC, a fenestration product must be able to resist the structural, air and water
penetration loads at the building site. Reliance on a percentage of the design pressure as a measure of water
penetration resistance in the selection of an acceptable fenestration product will not always be adequate. The
specified DRWP should be used instead for all products covered in the scope of the Harmonized Standard.

Uniform Load Structural Test

The Harmonized Standard requires that fenestration products be tested at a uniform load structural test
pressure equal to 150% of the design pressure for wind (specified wind load) and that skylights and roof
windows be tested at a uniform load structural test pressure equal to 200% of the design pressure for
snow (specified snow load).

In the NBC, a factor of 1.4, rather than 1.5, is applied to wind loads, and a factor of 1.5, rather than 2.0,

is applied to snow loads. Although incorporating these lower load factors into the NBC requirements

for fenestration would better reflect the acceptable minimum performance levels, this has not been done
because of the benefits of Canada—US harmonization and because differentiating between products that
meet the Canadian and US requirements would complicate the work of manufacturers, designers, specifiers
and regulatory officials.

Airtightness

The Harmonized Standard requires that fenestration products be tested for air infiltration and exfiltration,
but only requires that pass/fail results be reported. The Canadian Supplement, however, requires a minimum
rating of A2, which corresponds to a maximum air leakage of 1.5 L/(s'm2) (0.30 cfm/ft.2), for all operable
windows, doors and skylights. (The A rating scale used in the Canadian Supplement is very similar to that
used in CAN/CSA-A440-00, “Windows,” which was referenced in pre-2010 editions of the NBC.) Fixed
windows, doors and skylights are required to have a maximum air leakage of 0.2 L/(s-m2) (0.04 cfm/ft.2).
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Window Types

A great number of windows types are available from various manufacturers and suppliers, some of which

are illustrated in Figure 9.7.-4.

9.7.

Window Type

Description

Fixed

consists of a frame and a stationary sash

can be used in conjunction with operable
window units

Casement

has one or two operating sashes, which usually
swing outward; two operating sashes may close
on one another or on a vertical mullion

able to direct incoming ventilation

Awning

consists of a frame and an operating sash that
is hinged at the top and that swings outward

Hopper

consists of a frame and an operating sash that
is hinged at the bottom and that swings inward

Sliding

X

has two sashes, of which one slides horizontally
(maximum 50% ventilation), or three sashes, of
which the outer two slide horizontally (maximum
66% ventilation)

% Double-hung

has two operating sashes that move vertically
and that are held in a desired position by friction
fit against the window frame or by a balancing
device

single-hung windows are similar, but one of the
sashes is fixed

European
tilt/swing

has hardware allowing the operating sash to
swing inward from the top or from the side

Pivoting

Y

similar to casement windows, but top and
bottom pivots are used instead of side hinges

screening not possible

Figure 9.7.-4
Window types

EG00494C
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Many windows have been tested, and their test data is readily available. CCMC publishes a Registry of
Product Evaluations that includes Evaluation Listings for windows. In addition, CSA Group, the Quality
Auditing Institute, and Intertek Testing Services have voluntary certification programs for windows. This
information can be used when selecting windows.

Exterior doors

Exterior doors are subjected to much more rigorous exposure conditions than interior doors. Exterior
doors have to withstand numerous wetting cycles, as well as extreme temperatures. Doors made with
non-waterproof adhesives fail prematurely when exposed to the weather. Hollow-core wood doors, even if
constructed with waterproof adhesives, may warp in extreme winter conditions and cease to be an effective
barrier against the weather.

Exterior doors are commonly made of wood, insulated steel, or glass (e.g., sliding glass doors). Regardless
of the material they are made of, exterior doors have to comply with the performance levels specified
in the Harmonized Standard.

Because of past experiences with inferior products, and because of the absence of material specifications for
wood doors in the Harmonized Standard, NBC Sentence 9.7.4.3.(4) requires that exterior wood doors be
provided with a stamp or label indicating the name of the manufacturer, that they are designed for exterior
use, and that they conform to CAN/CSA-0132.2 Series, “Wood Flush Doors.”

9.75. Site-built Windows, Doors and Skylights
9.7.5.1. Application and Compliance

This Article contains requirements for site-built windows, doors and skylights that separate conditioned space
from unconditioned space or the exterior but are not covered in the scope of the Harmonized Standard. These
fenestration components must meet the requirements of the remainder of Subsection 9.7.5. or Subsection 9.7 4.
and Subsection 9.7.6. or must be designed and constructed according to NBC Part 5. Glass for site-built
windows, doors and skylights needs to comply with NBC Section 9.6.

Site-built windows, doors and skylights must meet the same general performance requirements as
manufactured products (NBC Subsection 9.7.3.). The compliance of site-built doors, which are much more
common than site-built windows and skylights, with these performance requirements is usually limited
to an on-site inspection.

9.75.2. Resistance to Forced Entry for Doors

This Article establishes prescriptive measures to provide site-built swinging doors with a basic resistance
to forced entry. Similar measures for manufactured and pre-assembled windows, doors and skylights are
contained in the Harmonized Standard.

The requirements of this Article apply to swing-type entrance doors to dwelling units, swing-type doors
between dwelling units and attached garages (or other ancillary spaces), and swing-type doors that provide
access from a storage garage to a dwelling unit. They apply to such swing-type doors in all types of dwelling
units within the scope of NBC Part 9, including houses and apartments. They do not apply to sliding doors
or to overhead garage doors.
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The requirements of this Article are not intended to make a house burglar-proof. Rather, they are aimed at
stopping the inexperienced thief responsible for the majority of forced entries. It is impossible to go beyond this
degree of security without increasing costs significantly. This security level is consistent with that applied in
testing the resistance to forced entry of manufactured doors in the Harmonized Standard.

Security measures aimed at resisting forced entry must not hinder escape in the event of a fire. All egress doors
from dwelling units have to be openable from the inside without the use of keys or complicated procedures
(NBC Article 9.9.6.7.). There is simply no time to look for misplaced keys or to manipulate complicated release
mechanisms under fire conditions.

Doors that conform to a security level of at least Grade 10 as described in the Annex to ASTM F 476, “Security
of Swinging Door Assemblies,” are not required to comply with the requirements in NBC Sentences 9.7.5.2.(3)
to (7). The Annex describes four security levels, with acceptance criteria, which are suitable for different types
of buildings located in areas with different crime rates. Grade 10 is the minimum security level.

Glazing in Doors and Sidelights

One method of forced entry is to break glass in doors and sidelights to gain access to door hardware and then
unlock the door from the inside. Although insulated annealed glass provides increased resistance to forced
entry relative to single-glazed annealed glass, the highest resistance to forced entry is provided by laminated
glass. Tempered glass, while stronger than laminated glass against static loads, is prone to shattering under
high, concentrated impact loads. However, neither of these types of glass is required by the NBC.

Laminated glass is more expensive than annealed glass
and must be used in greater thicknesses. Figure 9.7.-5

shows an insulated sidelight made of one pane of pane of laminated glass
laminated glass and one pane of annealed glass. This 6 mm (1/4 in.) thick g
use of one pane of laminated glass rather than two

reduces the cost of the sidelight. pane of annealed glass

\J

6 mm (1/4 in.) thick
Although not required, consideration should be given
to using laminated glazing in doors described in NBC
Sentence 9.7.5.2.(1) and their sidelights, in windows spacer —
located within 900 mm (36 in.) of locks in such doors, L
and in basement windows.

\J

ULC-5332, “Burglary Resisting Glazing Material,”
provides a test procedure to evaluate the resistance of
glazing to attacks by thieves. While this test procedure
is principally intended for plate glass show windows,
it may also be of value for residential purposes. £G00315D

Figure 9.7.-5

Insulated sidelight made of laminated glass and
annealed glass
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Wood Doors

To reduce their risk of being broken on impact, doors should be of substantial construction. Wood doors
must be solid core or stile-and-rail type, and must be at least 45 mm (1 3/4 in.) thick. Panel sections of
stile-and-rail doors can be thinner (not less than 19 mm (3/4 in.) thick), provided they do not make up more
than half of the door area (Figure 9.7.-6).

Locks

Door locks should be reasonably secure against amateur lock pickers. The swinging doors described in NBC
Sentence 9.7.5.2.(1) must be provided with a deadbolt lock with a cylinder having no less than 5 pins and a
bolt throw of not less than 25 mm (1 in.), protected with a solid or hardened free-turning ring or bevelled
cylinder housing (Figure 9.7.-6).

Since the traditional latch that holds a door closed has a bevelled face to allow the latch to retract
automatically when the door closes against it, the latch can also be retracted by the use of a credit card or
similar device shoved against the bevelled surface between the door and frame. In contrast, a deadbolt
mechanism is not bevelled and has no automatic spring action. It is operated by a key, thumb turn or lever,
and is held positively when in the locked position.

The inactive leaf in double doors in locations specified in NBC Sentence 9.7.5.2.(1) must be secured with
heavy-duty bolts, top and bottom, having an engagement not less than 15 mm (5/8 in.) (Figure 9.7.-6).

Hinges

All outward-swinging doors described in NBC Sentence 9.7.5.2.(1), except storm doors and screen doors,
must be provided with hinges or pins that prevent the doors from being removed when they are in the closed
position. One method of satisfying this requirement is to use non-removable pin hinges. Another method is
to modify standard hinges by screw fastening a metal pin in a screw hole in one half of each of the top and
bottom hinges. When the door is closed, the projecting portion of the pin engages in the corresponding screw
hole in the other half of the hinge so that, even if the hinge pin is taken out, the door cannot be removed.

Hinges for wood doors described in NBC Sentence 9.7.5.2.(1) must be securely fastened to the wood doors
with wood screws that are at least 25 mm (1 in.) long, and to the wood frames with at least two wood
screws penetrating not less than 30 mm (1 3/16 in.) into solid wood (see Figure 9.7.-6). The purpose of
this requirement is to prevent the door from being dislodged from the jamb as a result of impact forces.
The requirement is not intended to prohibit the use of other types of hinges that are specially designed to
provide equal or greater resistance to forced entry.

Hinges for metal doors described in NBC Sentence 9.7.5.2.(1) must be securely fastened to the metal doors
and frames with machine screws not smaller than No. 10 and not less than 10 mm (3/8 in.) long.

Strikeplates and Blocking

Strikeplates for deadbolts of doors described in NBC Sentence 9.7.5.2.(1) must be fastened to wood frames
with wood screws penetrating not less than 30 mm (1 3/16 in.) into solid wood. Such strikeplates must be
fastened to metal frames with machine screws not smaller than No. 8 and not less than 10 mm (3/8 in.) long.

One method of forced entry is to spread the door jambs apart using a jacking device, thus releasing the latch
or bolt from the strike plate. To resist this, the space between the jambs of doors described in NBC Sentence
9.7.5.2.(1) and the structural (rough) framing is required to be blocked at the lock height on both sides of the
door. Blocking is normally accomplished by using wedges to set the door frame into the rough opening. In
addition, the bolt throw of such doors is required to be at least 25 mm (1 in.), making dislodgment of the
bolt more difficult (see Figure 9.7.-6).
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o7 _~ ||| «— structural framing
for wood doors, e g - members
45 mm (1 3/4in.) - - K| door jamb
minimum | N
Y
A door viewer is required ) _ )
in the main entrance door——f——>o solid blocking at lock height
unless the door has on both sides between the
transparent g|azing ora jambs and the structural
sidelight. \%9 framing so that the jambs
- will resist spreading by force
= _
Wood doors must be solid core or stile-and-rail type and not less
than 45 mm (1 3/4 in.) thick. Stile-and-rail type wood doors must
have a panel thickness of not less than 19 mm (3/4 in.) with a total
panel area of not more than half of the door area.
wall/frame
hinges fastened door ;InSinrrmn:”(T?/S in.)
to wood door frame o
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wood \
|
deadbolt lock with |
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(1in.) long
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Figure 9.7.-6
Resistance to forced entry for swinging doors and double doors in locations specified in NBC Sentence 9.7.5.2.(1)
(NBC Articles 9.7.2.1. and 9.7.5.2.)
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9.75.3. Resistance to Forced Entry for Windows

This Article establishes prescriptive measures to provide site-built windows near ground level with a basic
resistance to forced entry.

While the Harmonized Standard requires manufactured windows to be tested for resistance to forced entry and
the Canadian Supplement provides additional guidance on their resistance to forced entry requirements, these
standards do not provide any criteria for site-built products.

Many burglaries result from forced entry through windows, particularly those near ground level. For this
reason, windows in dwelling units must meet the requirements for resistance to forced entry in Clause 5.3.5 of
the Harmonized Standard if they are located within 2 m (6 ft. 7 in.) of adjacent ground level. This requirement
does not apply to windows that serve spaces other than the interior of a dwelling unit, such as garages, sun
rooms and greenhouses, provided that the connections between these spaces and the dwelling unit are secure.
Nor does this requirement apply to windows located at higher elevations near certain building features, such
as balconies and canopy roofs, that allow for easy access to the windows. Consideration should be given to
specifying break-in-resistant windows in such locations.

One method that is often used to improve the resistance of windows to forced entry is the installation of
metal security bars. However, while many such installations are effective in increasing resistance to forced
entry, they may reduce or eliminate the usefulness of the window as a means of egress if they are not easily
openable. In order to comply with NBC Article 9.9.10.1., a security bar system installed over an egress window
must be easy to open from the inside.

9.7.6. Installation

9.7.6.1. Installation of Windows, Doors and Skylights

This Article, in keeping with the standard it references, ensures that windows, doors and skylights are
installed in a manner that maintains the integrity of the building envelope. The requirements apply to both
manufactured and site-built fenestration components.

The interface between a fenestration component and the rest of the building envelope is a potential location
for air and water intrusion. Windows, doors and skylights need to be properly installed and sealed so

that the principal planes of protection against air leakage and water ingress are continuous throughout the
building envelope.

The installation of windows, doors and skylights must conform to CAN/CSA-A440.4, “Window, Door and
Skylight Installation,” except that shims that are used to position and support windows, doors and skylights
are permitted to be made of treated plywood. Protection from precipitation for walls and roofs incorporating
these fenestration components, and the interfaces of walls and roofs with these fenestration components must
conform to NBC Section 9.27.

The installation of manufactured and pre-assembled windows, doors and skylights, and the field assembly of
manufactured window and door combinations must also conform to the manufacturer’s instructions.

Skylight curbs are normally necessary to prevent snow and rain from penetrating to the interior of the building.
To prevent leaks, it is most important to take care in detailing flashing (see NBC Section 9.26.).

9.7.6.2. Sealants, Trim and Flashing

This Article is concerned with the prevention of water entry and air leakage around windows, doors and
skylights. In particular, small openings around window, door and skylight frames can be a significant source of
air leakage.

It is important that sealants and caulking be durable and compatible with the materials being sealed. Sealing
compounds used to seal the glass component of an insulating glazing unit (e.g., a factory-sealed double-glazed
unit) to the sash component must be compatible with the sealing compound used to edge seal the glass
component. Sealants must be applied between window frames or trim and the exterior cladding or masonry
as described in NBC Subsection 9.27.4.
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Windows are normally installed in an opening that is 25 mm (1 in.) larger than the frame to allow them to be
correctly levelled and squared using shims or wedges. Heat loss through the shim space can be minimized by
insulating and sealing this space.

A complete seal around a window frame is essential. For example, Figures 9.7.-7 and 9.7.-8 show the air sealing
of windows to polyethylene and airtight drywall air barriers, respectively.

The type of window used can affect the amount of air leakage and the subsequent heat loss. In general,
windows with compression seals can be made to provide greater airtightness than those with sliding seals,
although both types of windows must meet the same air leakage requirements. Figure 9.7.-9 illustrates the
differences between compression seals and sliding seals.

weather-
resistive barrier

polyethylene
air/vapour barrier

flashing

acoustical sealant

Ly

wood frame
extension to
accommodate
standard-size
window frame in a

thicker wall
polyurethane foam or other
sealant between the
window frame and the )
< window

framing provides continuity
of the air barrier

EG00514C

Figure 9.7.-7
Sealing a window to a polyethylene air barrier
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Figure 9.7.-8

Sealing a window to an airtight drywall air barrier
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Figure 9.7.-9
Window seals
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Section 9.8.
Stairs, Ramps, Handrails and
Guards

Introduction

The requirements for stairs, ramps, handrails and guards in this Section are derived from ergonomic studies
and from practices found to provide reasonable safety and convenience.

The requirements in this Section deal with acceptable dimensions and configurations of stairs, ramps,
handrails and guards. Other requirements for stairs and ramps are found in NBC Sections 3.8., 9.9. and 9.10., as
well as in NBC Subsection 9.34.2. Requirements for escalators and moving walkways are covered in NBC Part 3.

9.8.1. Application
9.8.1.1. General

This Article indicates that NBC Section 9.8. applies to the design and construction of interior and exterior
stairs, steps, ramps, handrails and guards.

9.8.1.2. Stairs, Ramps, Landings, Handrails and Guards in Garages

This Article clarifies that where stairs, ramps, landings, handrails or guards are installed in garages that
serve a single dwelling unit or a house with a secondary suite (including their common spaces), the garage
is considered to be part of the dwelling unit, and the requirements for stairs, ramps, landings, handrails
and guards within dwelling units apply.

In this Guide and in NBC Section 9.8., the qualifier “private” is used to describe exterior and interior stairs and
ramps that serve:

¢ single dwelling units,

* houses with secondary suites (including their common spaces), or

* garages for single dwelling units or houses with secondary suites (including their common spaces).

The qualifier “service” is used to describe stairs and ramps that serve service rooms or spaces. The qualifier
“public” is used to refer to stairs and ramps not described as “private” or “service.”

9.8.1.3. Exit Stairs, Ramps and Landings

This Article clarifies that, where a stair, ramp or landing forms part of an exit, the appropriate requirements in
NBC Sections 9.9. and 9.10. also apply.

9.8.1.4. Escalators and Moving Walkways

This Article indicates that escalators and moving walkways must conform to the relevant requirements in
Part 3. These devices are not covered in NBC Part 9 because of their limited use in Part 9 buildings.

9.8.2. Stair Dimensions
9.8.2.1. Stair Width

This Article indicates minimum allowable widths for stairs. The minimum width for spiral stairs is given
in NBC Article 9.8.4.7.
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The minimum widths for public stairs are intended to allow ascending and descending users to pass one
another without difficulty. The minimum widths for private stairs are intended to permit the movement of
furniture and occupants. These stairs are permitted to be narrower than public stairs because they are less
frequently used for simultaneous ascending and descending.

Since stairs must accommodate the movement of people as well as furniture, both of these functions must be
considered in establishing minimum stair widths. Because stairs can take up valuable floor space that could
be employed for more profitable uses, the tendency is to keep stair widths to a minimum. Experience has
shown that 860 mm (34 in.) is the smallest acceptable width for most stairs in dwelling units, while 900 mm
(3 ft.) is the smallest acceptable width for public stairs in residential buildings. In buildings of other than
residential occupancy, the occupant load served by public stairs must also be considered in establishing the
minimum stair width.

A minimum clear width of 660 mm (2 ft. 2 in.) is permitted for spiral stairs in all Part 9 buildings (NBC Clause
9.8.4.7.(1)(b)). Spiral stairs are permitted to be used as the only means of egress where they serve no more
than 3 persons and as secondary stairs where they serve more than 3 persons. They are not permitted to

be used as an exit.

The required minimum stair widths are summarized in Table 9.8.-A.

Table 9.8.-A
Minimum Stair Widths (NBC Articles 9.8.2.1. and 9.8.4.7.)
Location of Stair Stair Type Minimum Stair Width or Clear Width
Single dwelling units and houses with secondary suites Exit 860 mm (2ft. 10in.)
(including their common spaces)
) ) ) At least one stair between each floor level 860 mm (2 ft. 10in.)
Single dwelling units . .
Exterior 860 mm (2ft. 10in.)
o o Required exit 900 mm (3 ft.)
Buildings of residential occupancy ,
Public 900 mm (3 ft.)
Required exit 900 mm (3 ft.) or 8 mm (1/4 in.) per
o o person, () whichever is greater
Buildings of other than residential occupancy , .
Public 900 mm (3 ft.) or 8 mm (1/4in.) per
person, () whichever is greater
All Part 9 buildings Spiral 660 mm (2 ft. 21in.) clear(@

Notes to Table 9.8.A.:
(1) The occupant load is determined from NBC Table 3.1.17.1.
@) This value is the minimum clear width measured between the handrails.

9.8.2.2. Height over Stairs

This Article indicates minimum clear heights over stairs. The minimum clear height over spiral stairs is given
in NBC Article 9.8.4.7.

These clear heights are intended to provide sufficient headroom clearance to prevent a reasonably tall adult
from making accidental head contact with the ceiling or other objects at that height (e.g., light fixtures,
sprinklers heads, or piping). The lower minimum clear height for stairs in dwelling units is rationalized on
the basis of greater occupant familiarity.

The clear height requirements for stairs are illustrated in Figure 9.8.-1.
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The clear height, measured vertically
from a line tangent to the tread and
landing nosings to the lowest point
above, must not be less than:

e 1950 mm (6 ft. 5 in.) for non-spiral
stairs serving a single dwelling unit
or a house with a secondary suite
(including their common spaces),

* 1850 mm (6 ft. 3/4 in.) for stairs
under a beam or duct in a
secondary suite,

* 1980 mm (6 ft. 6 in.) for spiral
stairs, and

e 2050 mm (6 ft. 9 in.) for other
stairs.

EG00493C

Figure 9.8.-1
Clear height over stairs (NBC Articles 9.8.2.2. and 9.8.4.7.)

9.8.3. Stair Configurations
9.8.3.1. Permitted Configurations

This Article indicates the types of stair configurations that are permitted in Part 9 buildings. Straight flights,
curved flights, and spiral stairs are permitted in all Part 9 buildings. In addition, flights with winders and
rectangular treads and flights with a mix of tapered and rectangular treads are allowed within dwelling units
and houses with a secondary suite (including their common spaces).

Where tapered treads are used in a flight of stairs, they must all turn in the same direction. Where both
tapered treads and rectangular treads are used in a flight of stairs, all the treads must generally have a uniform
run (NBC Article 9.8.4.5.).

Winders are used to change the direction of a flight without the use of a landing. Although winders are
considered to increase the likelihood of missteps, allowing their use in dwelling units and houses with a
secondary suite (including their common spaces) is rationalized on the basis of occupant familiarity. Only
one set of winders is permitted between floor levels. See Guide 9.8.4.6., Winders, for more information on
winder configurations.

If curved flights are used in an exit, they must comply with Sentence NBC 3.4.6.9.(2). Spiral stairs are not

permitted to serve as an exit and are only permitted as the lone means of egress where they serve not more
than three persons
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9.8.3.2. Minimum Number of Risers

This Article indicates the minimum number of risers for interior flights of stairs. In locations other than
dwelling units, interior flights must have at least three risers. In dwelling units, there is no minimum number of
risers for interior flights because occupants are assumed to be aware of stair locations.

9.8.3.3. Maximum Height of Stairs

This Article establishes a maximum vertical height of 3.7 m (12 ft. 2 in.) for flights of stairs. This maximum
height limits the distance between two successive stair landings to reduce the apprehension of stair users
during descent and thereby increase traffic flow. This maximum height may also reduce the number of
injuries from accidental falls.

9.8.4. Step Dimensions

The NBC distinguishes four types of stair treads: rectangular treads, which are used in straight-run flights;
tapered treads, which are used in curved flights; winder treads, which are used to change the direction of flights
in dwelling units and houses with a secondary suite (including their common spaces); and spiral stair treads.

The ease of use of a flight of stairs depends on the dimensions of the individual steps. If the risers are too high,
people will find the stairs difficult to use. If the risers are too low, they will interfere with the user’s natural
gait. If the treads are too narrow, users will be forced to walk diagonally on the treads. If they are too wide (a
much less common problem), users will have to take two short steps on each tread, which interferes with their
natural gait and slows pedestrian traffic.

Since stairways use space that would otherwise be used for other purposes, there is often a desire to construct
steeper stairs. However, safety and ease of use must take precedence over space considerations.

9.8.4.1. Dimensions for Risers

This Article establishes minimum and maximum rises for private and public stairs, which are provided in NBC
Table 9.8.4.1. The maximum rise for spiral stairs is given in NBC Article 9.8.4.7.

The rise of a step is measured as the vertical nosing-to-nosing distance.

The maximum rise limits the amount of effort required for each step, allowing stair use without excessive
exertion. The minimum rise ensures a reasonable speed of travel (the smaller the rise, the more steps must
be taken). Steeper stairs are permitted in dwelling units and houses with a secondary suite (including their
common spaces) because it is assumed that occupants are familiar with their own dwelling unit. Service stairs
are exempted from the requirements of this Article on the basis that they are not frequently used.

The dimensional requirements for steps with rectangular treads in private and public stairs are summarized in
Figure 9.8.-2.

9.8.4.2. Dimensions for Rectangular Treads

This Article sets limits on the run and tread depth of rectangular treads in private and public stairs. The
maximum and minimum runs for such treads are provided in NBC Table 9.8.4.2.

The limits on the run, together with those on the rise, control the steepness of stairs, which is also a factor in
accidents. The minimum run, which is equal to the minimum tread depth, is intended to provide sufficient
room to accommodate the length of a foot. Insufficient tread depth causes users to walk sideways to get
sufficient foot support, increasing the risk of missteps. The maximum run, on the other hand, is intended to
prevent users from having to take more than a single stride between steps, which would decrease the speed of
travel. The maximum tread depth is intended to prevent excessive nosing projection.

The dimensional requirements for steps with rectangular treads in private and public stairs are summarized in
Figure 9.8.-2.
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WIDTH:
860 mm (2 ft. 10 in.)
minimum

TREAD DEPTH:
380 mm (15in.)

maximum
@ 255 mm (10 1/16 in.)

minimum

NOSING:®@
25 mm (1in.)
maximum
A

Q RISE:

200 mm (77/8 in.)
maximum
125 mm (4 15/16 in.)
minimum

355 mm (13 15/16 in.) maximum
255 mm (10 1/16 in.) minimum

Private stairs
Figure 9.8.-2

Notes to Figure 9.8.-2:
(1) The occupant load is determined from NBC Table 3.1.17.1.

WIDTH:

e for buildings of residential
occupancy, 900 mm (3 ft.) minimum

e for other buildings, not less than
900 mm (3 ft.) or 8 mm (1/4 in.) per
person, whichever is greater

TREAD DEPTH:
Nno maximum
280 mm (11in.)

\ minimum
0

NOSING:®
25 mm (1in.)
maximu

RISE:

180 mm (7 1/16in.)
maximum

125 mm (4 15/16 in.)
minimum

no maximum
280 mm (11 in.) minimum

Public stairs
EG00329C

Dimensions for steps with rectangular treads in public and private stairs (NBC Articles 9.8.2.1.,9.8.4.1. and 9.8.4.2.)

(2) The top of the nosing must have a rounded or bevelled edge as specified in NBC Article 9.8.4.8.

9.8.4.3. Dimensions of Tapered Treads

This Article sets limits on the dimensions of tapered treads, which are found in curved stairs.

The run limits for rectangular treads in NBC Table 9.8.4.2. also apply to tapered treads when measured at a
point 300 mm (11 7/8 in.) from the centre line of the handrail at the narrow end of the tread.

Tapered treads in required exit stairs must comply with the requirements of NBC Article 3.4.6.9. A larger
minimum run is permitted for tapered treads in required exit stairs than for tapered treads in private stairs

in other locations.

The dimensional requirements for steps with tapered treads in required exit stairs and in other stairs are

shown in Figure 9.8.-3.

Tapered treads that converge at the inside of the turn are only permitted if they comply with the requirements
for winders in NBC Article 9.8.4.6. or with the requirements for spiral stairs in NBC Article 9.8.4.7. If they
do not comply with these requirements, tapered treads that converge to a very small run (or a zero run)

are considered unsafe.
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RUN:
* for public stairs,
no maximum
280 mm (11 in.) minimum
e for private stairs,
355 mm (13 15/16 in.) maximum
255 mm (10 1/16 in.) minimum

300 mm
(11 7/8in.)
NOSING:
centre line of handrail 25 mm (1 in.)
RISE: \ maximum
« for public stairs, N /\_/
180 mm (7 1/16 in.) maximum X
125 mm (4 9/16 in.) minimum

o for private stairs, Y-
200 mm (7 7/8 in.) maximum ’ \

125 mm (4 15/16 in.) minimum |

Tapered treads not in required exit stairs

All treads must have uniform run when
measured at 300 mm (11 7/8 in.) from
centre line of handrail.

RUN AT NARROW END OF
TREAD:

150 mm (6 in.) minimum

All treads must have consistent angle
RUN: and uniform rise and run when measured
no maximum at 300 mm (11 7/8 in.) from centre line of

280 mm (11 in.) handrail.
minimum

300 mm
(117/81in.) BN
NOSING:
centre line of handrail —& 5mm (1in.)
\ maximum
RISE: _/&
180 mm (7 1/16 in.) maximumf /\
125 mm (4 15/16in.) minimum/ \
I‘

Tapered treads in required exit stairs® EG00323D

RUN AT NARROW END OF
TREAD:

240 mm (9 7/16 in.) minimum

Figure 9.8.-3

Dimensions for steps with tapered treads in required exit stairs and in other stairs (other than spiral stairs and winders)
(NBC Articles 3.4.6.9., 9.8.4.1.,9.8.4.3. and 9.8.4.4.)

Note to Figure 9.8.-3:
(1) Tapered treads in required exit stairs must comply with the requirements of NBC Article 3.4.6.9.
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9.8.4.4. Uniformity and Tolerances for Risers, Runs and Treads

This Article requires that steps be uniform within certain limits. Uniformity in step rise and run is necessary to
reduce the risk of trips and missteps. Users anticipate such uniformity when ascending or descending stairs,
and any significant deviation can lead to tripping.

In any flight of stairs, the risers must be of uniform height, with a maximum tolerance of 5 mm (3/16 in.)
between adjacent treads or landings and 10 mm (3/8 in.) between the tallest and shortest risers in the flight. In
addition, the treads must have a uniform run with a maximum tolerance of 5 mm (3/16 in.) between adjacent
treads and 10 mm (3/8 in.) between the deepest and shallowest treads in the flight. For tapered treads, these
run tolerances apply to the run measured at a point 300 mm (11 7/8 in.) from the centre line of the handrail

at the narrow end of the tread.

9.8.4.5. Uniformity of Runs in Flights with Mixed Treads within Dwelling Units

This Article sets out requirements for the uniformity of runs in flights with mixed treads in dwelling units.
Where a flight of stairs consists of sets of tapered treads and rectangular treads, a large difference between the
runs of the two sets of treads could lead to missteps and falls. Therefore, the rectangular and tapered treads,
with the exception of tapered treads located at the bottom of the flight, must have a uniform run (Figure 9.8.-4).
Where tapered treads are located at the bottom of a flight, their run can exceed that of the rectangular treads
above. However, within each set of tapered or rectangular treads, the run must be uniform, as specified by

the NBC Article 9.8.4.4.

With the exception
illustrated below, all the
treads in a mixed-tread
flight must have a uniform
run when measured at a
point 300 mm (11 7/8 in.)
from the centre line of the
inside handrail.

300 mm (11 7/8 in.)
1 from centre line of
inside handrail

The run of tapered treads at
the bottom of a mixed-tread down
flight must be uniform, but can r, r, r, r,
exceed the run of the rectan- ; 2 > < >I1300 mm (11 7/8 in.)
gular treads above. 2 Ifrom centre line of
200 SR I B inside handrail
- r=r

tapered treads at bottom
of a mixed-tread flight EGO1413A

Figure 9.8.-4

Uniformity of runs in flights with tapered treads (other than winders) and rectangular treads within dwelling units and
houses with a secondary suite (including their common spaces)
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9.8.4.6. Winders

This Article establishes requirements for winders, which can only be used in dwelling units to allow stairs to
change direction. Winders can be used instead of landings to reduce the amount of space required for stair
turns. Although winders are considered to increase the risk of missteps, permitting their use in dwelling units
is rationalized on the basis of occupant familiarity.

Winder treads have a triangular shape with a turn angle of 30° or 45°; other turn angles are not permitted.
The specified turn angles are intended to standardize the traditional dimensions of winder treads. Up to three
winders of the same turn angle can be used to change the direction of travel from a minimum of 30° to a
maximum of 90°, as shown in Figure 9.8.-5.

30°,
45°
1 winder
30°
30° 45°
45°
90°|maximum
2 winders
30°
30° Only one set of winders is
permitted between floor
30° levels.
90°|maximum
3 winders EG00331C
Figure 9.8.-5
Only acceptable winder configurations (NBC Articles 9.8.3.1. and 9.8.4.6.)

According to NBC Sentence 9.8.3.1.(3), only one set of winders is permitted between floor levels. This provision
is intended to keep the use of winders to a minimum in order to reduce the risk of missteps.

9.8.4.7. Spiral Stairs

This Article sets out requirements for spiral stairs.

Spiral stairs are permitted to serve as secondary stairs in all Part 9 buildings, but are only permitted to be used
as the only means of egress where they serve not more than three persons. Spiral stairs are not permitted to
serve as exit stairs.
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Although spiral stairs save space, they may increase the risk of missteps. Spiral stairs that are used in
applications other than those permitted in this Article or that do not comply with the dimensions required in
this Article are considered unsafe.

9.8.4.8. Tread Nosings

This Article requires that stair tread nosings have a rounded or bevelled edge and establishes minimum and
maximum extensions for this edge. The purpose of the maximum extension is to reduce the risk of missteps
due to slipping at the leading edge. The maximum extension is also intended to ensure that the depth of the
horizontal surface of the tread is not reduced excessively by the nosing, but remains sufficient to support a
person’s foot.

A rounded or bevelled edge on tread nosings will make the tread more visible through light modeling.
However, a rounded or bevelled edge that is too wide will increase the risk of foot slippage. For these reasons,
the top of stair tread nosings are required to have a rounded or bevelled edge extending not less than 6 mm
(1/4 in.) and not more than 14 mm (9/16 in.) measured horizontally from the front of the nosing (Figure 9.8.-6).
If resilient material is used to cover the nosing of a stair tread, the minimum extension of the rounded or
bevelled edge is permitted to be reduced to 3 mm (1/8 in.).

RUN:
measured
nosing to nosing

RISE:

TREAD DEPTH: | |measured top of nosing with a
measured - nosing to nosing rounded or bevelled edge
nosing to riser extending 6 mm to 14 mm
(1/4 in.to 9/16 in.)
measured horizontally
from the front of the
nosing

EG00689B

Figure 9.8.-6
Step dimensions and their measurement

9.8.5. Ramps
9.8.5.1. Application

This Article clarifies that NBC Subsection 9.8.5. applies to pedestrian ramps that are not in a barrier-free path
of travel. This Subsection provides for ramps that allow pedestrians to access and egress from buildings
without excessive effort or undue risk of slipping.

Ramps in a barrier-free path of travel must conform to the requirements in NBC Article 3.8.3.5., as shown in
Figure 9.8.-7

Detached houses, semi-detached houses, houses with a secondary suite, duplexes, triplexes, townhouses, row
houses, and boarding houses are exempted from the requirements for barrier-free access in NBC Section 3.8.,
as are apartment buildings without elevators, except for the entrance level where the difference in elevation
between it and any dwelling unit entrance is 600 mm (2 ft.) or less (NBC Article 3.8.2.1. and NBC Sentence
9.5.2.3.(2)).
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uard

R I 7
1070 mm A~
(42 in.) minimum
guard height i _

TS

1500 mm (5 ft.) | /
minimum v

level area at top of ramp |

guard required where
difference in elevation is more
than 600 mm (2 ft.)

Figure 9.8.-7

Requirements for ramps in a barrier-free path of travel (NBC Article 3.8.3.5.)

1 500 mm (5 ft.)
minimum

300 mm (1 ft.) minimum
horizontal extension

%
600 mm

minimu

1:12
maximum
slope

50 mm (2 in.) minimum clearance
(21t) between handrail and surface that is
-4 not rough or abrasive

865 to 965 mm (34 to 38 in.)
handrail height
870 mm (34 1/4 in.) minimum

clear width
handrail must

be continuously
graspable

300 mm (1 ft.)
minimum horizontal

N

Inimum
1500 mm (5 ft.) A ’
minimum w

level area at

bottom of ramp EG00326C

9.8.5.2. Ramp Width

This Article establishes minimum widths for pedestrian ramps.

The minimum width for public pedestrian ramps is intended to allow ascending and descending users to pass
one another without difficulty. The minimum width for private pedestrian ramps is intended to permit the
movement of furniture, as well as occupants. Private pedestrian ramps are permitted to be narrower than
public ones because they are rarely used in both directions simultaneously.

The minimum widths for ramps are summarized in Table 9.8.-B.

The requirements for pedestrian ramps are summarized in Figure 9.8.-8.

Table 9.8.-B

Minimum Ramp Widths (NBC Articles 3.8.3.5. and 9.8.5.2.)

Location of Ramp Ramp Type Minimum Ramp Width or Clear Width, mm (in.)
. . Private 860 (34)
Not in a barrier-free path of travel )
Public 1100 (43 1/4)
In a barrier-free path of travel Al 870 (34 1/4) clear

Notes to Table 9.8.B.:

(1) This value is the minimum clear width measured between any horizontal protrusions such as handrails (NBC Clause 3.8.3.5.(1)(a)).
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Where the landing does
not turn or turns less than
90°, the length of the
landing need not be more
than the required width of
the ramp or 1 100 mm
(43 5/16 in.), whichever is

Where a doorway or stairway opens less.

onto the side of a ramp, a landing

extending across the full width of 300 mm (12in.)
the ramp and for a distance of not minimum

less than 300 mm (12 in.) on either ______|
side of the doorway or stairway
must be provided.

The maximum slope for ramps is: Y
¢ 1:10 for exterior ramps and for
interior ramps serving residential S
occupancies, & Where the slope of the
* 1:6 for industrial occupancies, and o S “ ramp is greater than 1:12,
* 1:8 for all other occupancies. o~ the maximum rise

SSo between floors or landings

Qy b is 1500 m (4 ft. 11 in.).
1 The minimum width for ramps is:

* 1100 mm (43 5/16 in.) for
public ramps, and

* 860 mm (33 7/8 in.) for private
ramps.

EG00005C

Figure 9.8.-8

Requirements for pedestrian ramps not in a barrier-free path of travel (NBC Articles 9.8.5.2., 9.8.5.4., 9.8.5.5., 9.8.6.2.
and 9.8.6.3.)

9.8.5.3. Height over Ramps

This Article establishes minimum clear heights over pedestrian ramps, which are intended to provide sufficient
headroom clearance to prevent a reasonably tall adult from making accidental head contact with the ceiling
or other objects at that height.

The minimum clear height over private pedestrian ramps is 1 950 mm (6 ft. 7 in.). For public pedestrian ramps,
the minimum clear height is 2 050 mm (6 ft. 9 in.).

9.8.5.4. Ramp Slope

This Article indicates the maximum slopes permitted for pedestrian ramps in several applications. The slope
must allow pedestrians to ascend and descend ramps without excessive effort or undue risk of slipping. The
maximum slope for interior pedestrian ramps serving residential occupancies and for exterior pedestrian
ramps is 1:10 (Figure 9.8.-8).

The maximum slope for ramps in a barrier-free path of travel is 1:12 (NBC Clause 3.8.3.5.(1)(b)), which
ensures that persons in wheelchairs can ascend and descend the ramps without undue effort or inconvenience
(Figure 9.8.-7).
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9.8.5.5. Maximum Rise

This Article specifies a maximum rise between floors or landings for pedestrian ramps with a slope greater than
1:12, which ensures that pedestrians will be able to negotiate such ramps safely and without undue effort.

9.8.6. Landings

Landings provide stair and ramp users with a level area on which to pause, change direction, or access the
stair or ramp.

9.8.6.1. Application

This Article states that NBC Subsection 9.8.6. applies only to landings that are not part of a barrier-free path of
travel and that landings for ramps in a barrier-free path of travel must conform to the requirements of NBC
Article 3.8.3.5. It also requires that finished floors and ground surfaces with a slope not exceeding 1:50 at the
top and bottom of stairs and ramps be considered as landings.

9.8.6.2. Required Landings

This Article indicates where landings are required. In general, landings must be used to provide occupants
with a level area at the top and bottom of ramps and flights of stairs, where a doorway opens onto a stair or
ramp, where a ramp opens onto a stair, and where a stair opens onto a ramp. They can also be used to make
changes in direction or to break a long stair or ramp into shorter runs. Excessively long stairs and ramps are
psychologically intimidating and physically tiring, and can be a cause of serious falls.

A storm or screen door may sliding door or door swinging away
swing over the stair if from the stair

equipped with hardware to

hold it open.

A landing is not required at the top of an exterior
stair serving a secondary entrance, provided the
stair does not contain more than 3 risers and the
principal door is a sliding door or swings away
from the stair.

A landing is not required at the bottom of an exterior L width of stair. which )
stair, provided there is no obstruction within the width width of stair, whichever is
of the stair or 900 mm (36 in.), whichever is less. less 005040

at least 900 mm (36 in.) or
— width of stair, whichever is
less

at least 900 mm (36 in.) or

Figure 9.8.-9

Requirements for landings in exterior stairs serving a secondary entrance to a single dwelling unit or a house with
a secondary suite
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Where a door at the top of a stair within a dwelling unit swings away from the stair, no landing is required
between the doorway and stair. A landing may be omitted at the top of an exterior stair serving a secondary
entrance to a single dwelling unit or a house with a secondary suite, provided the stair contains no more than
three risers and the principal door to the entrance is a sliding door or swings away from the stair (Figure 9.8.-9).

9.8.6.3. Dimensions of Landings

This Article establishes minimum dimensions for landings, and addresses the various situations that have
an impact on the minimum dimensions, such as doors opening onto landings, and stairs with different
widths ending on the same landing. These minimum dimensions are intended to provide enough room to
accommodate door swing and to allow safe passage.

A landing should provide sufficient room for a person to stand while opening or closing a door. The general rule
is that the landing should be as wide and as long as the width of the stair or ramp that it serves. Beyond a certain
length, there is little to be gained from further increases in length. A landing in a public stair or pedestrian
ramp that does not turn or turns less than 90° need not be longer than the required width of the stair or ramp or
1100 mm (3 ft. 7 in.), whichever is less. A landing in a private stair or pedestrian ramp that does not turn or
turns less than 90° need not be longer than the required width of the stair or ramp (typically, 860 mm (34 in.)).

Figure 9.8.-10 illustrates how to measure the length of a landing that turns by less than 90°.

The minimum length, L1 + L2, of the
landing is equal to the required minimum
width, W, of the stair or ramp or 1 100 mm,

whichever is less. 430 mm
W =860 mm >

The length of the landing is measured L1 + L2 =860 mm D L

perpendicular to the nosings of adjacent D =430 mm 1

steps or to the end of the ramp, at a
distance, D, equal to half of the minimum
length described above from the narrow
edge of the landing.

W
860 mm Private stairs
minimum
550 mm
o —
D
W >900 mm
= W =1 100 mm L1
L1+ L2 > 900 mm 450 mm L1+L2>1100 mm
D =450 mm < > D = 550 mm
D - B L2
L1
L2
900 mm \W
minimum N‘
o 1100 mm >/
minimum
Public stairs serving buildings Public pedestrian ramp
of residential occupancy (not in a barrier-free path of travel)
EGO01397A
Figure 9.8.-10

Dimensions of landings turning less than 90° (NBC Articles 9.8.2.1., 9.8.5.2. and 9.8.6.3.)
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Where a doorway or stairway opens onto the side of a pedestrian ramp, the landing must extend for a distance
of not less than 300 mm (12 in.) on either side of the doorway or stairway, except on a side abutting an end
wall (Figure 9.8.-8).

For stairs, the maximum vertical distance between landings is 3.7 m (12 ft. 2 in.) (NBC Article 9.8.3.3.). For
pedestrian ramps with a slope greater than 1:12, this distance is 1.5 m (4 ft. 11 in.) (NBC Article 9.8.5.5.).

Figure 9.8.-11 illustrates the requirements for landings in stairs.

Where a door swings toward a stair, the
full arc of its swing must be over a landing.

A landing must be provided at the top and
bottom of each flight of stairs and where a
doorway opens onto a stair, with the
exception for interior stairs illustrated
below and the exceptions for exterior stairs
illustrated in Figure 9.8-9.

Where the landing in a stairway does not

turn or turns less than 90°, the landing

length, LL, need not be more than the
required width of the stair or 1 100 mm ——
(43 in.), whichever is less.

The landing width, LW, need not be more
than the stair width, SW.

The vertical height, LH, of
a flight between landings e Y-~
must not exceed 3.7 m - e
(12 ft. 2in.). . landing -

Where a door at the top of
an interior stair within a
dwelling unit swings away
from the stair, no landing
is required.

Y

EG00069C

Figure 9.8.-11
Requirements for landings in stairs (NBC Articles 9.8.3.3., 9.8.6.2. and 9.8.6.3.)
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9.8.6.4. Height over Landings

This Article establishes minimum clear heights over landings, which are intended to provide sufficient
headroom clearance to prevent a reasonably tall adult from making accidental head contact with the ceiling
or other objects at that height. The minimum clear height over landings serving a single dwelling unit or a
house with a secondary suite (including their common spaces) is 1 950 mm (6 ft. 5 in.). For landings serving
other occupancies, the minimum clear height is 2 050 mm (6 ft. 9 in.).

9.8.7. Handrails

Handrails are intended to reduce the risk of falling on stairs and ramps. They must be located so that they can
be reached by users at any position on the stair or ramp.

9.8.7.1. Required Handrails

This Article indicates where handrails are required and states some exceptions to these requirements.
Handrails on stairs and ramps provide additional support for the physically impaired and guidance for the
sight-impaired. They have a different purpose than guards and guardrails, which are primarily intended to
prevent people from falling off the side of a stair or ramp.

The handrail requirements for stairs and ramps are set out in NBC Table 9.8.7.1. and in NBC Sentences
9.8.7.1.(2), (3) and (4). For stairs serving a single dwelling unit or a house with a secondary suite, a handrail

is required on one side of any interior stair with more than two risers and any exterior stair with more than
three risers. Stairs not serving a single dwelling unit or a house with a secondary suite must have at least one
handrail, regardless of the number of risers. If such stairs are curved or have a width of 1 100 mm (3 ft. 7 in.) or
more, handrails are required on both sides of the stair.

Except for stairs with winders, where a flight of stairs within a dwelling unit consists of tapered treads, or a mix
of tapered and rectangular treads, one handrail must be installed along the narrow end of the treads. This
handrail is intended to guide occupants to walk where the steps are more uniform in run. If a handrail were
installed along only the wide end of the treads, the risk of missteps would be greater since the occupants would
be guided to walk where the run varies from step to step.

Figure 9.8.-12 shows the handrail requirements for stairs serving dwelling units and houses with a secondary
suite (including their common spaces).

Except where a stair or ramp serves not more than two dwelling units, handrails must be located not more than
750 mm (29 1/2 in.) from the natural path of travel on the stair or ramp.
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Only one handrail is Handrails attached to
required on exterior stairs wood studs or blocking
serving a single dwelling are deemed to satisfy the
unit or a house with a loading requirements for
secondary suite that have handrails if they comply
more than 3 risers, and on with NBC Sentence
interior stairs within a 9.8.7.7.(2).
dwelling unit that have
more than 2 risers.
The height, H, of
required handrails must
be 865 to 1 070 mm
(34 1/16 to 421in.)
measured vertically from
the top of the handrail to
a straight line drawn
tangent to the tread
nosings.
Handrails must be continuously
graspable along the length of the
flight of stairs with no obstruction
on or above them to break a
handhold.
.60 mm (2 3/8 in.) minimum clearance
. between handrail and rough or
' abrasive surface
50 mm (2 in.) minimum clearance
 between handrail and other surface
] . Handrails and constructions
T > ' below handrails must not project
more than 100 mm (4 in.) into the
required width of the stair.
EG00274D
Figure 9.8.-12

Handrail requirements for stairs serving dwelling units and houses with a secondary suite (including their common spaces)

(NBC Articles 9.8.7.1,9.8.7.2., 9.8.7.4., 9.8.7.5. and 9.8.7.6.)
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9.8.7.2. Continuity of Handrails

This Article indicates where handrails must be continuous and where they can be interrupted. Continuous
handrails provide directional cues for sight-impaired persons and reduce the risk of falls for persons with
mobility impairment who rely on handrails for support. The guidance and support provided by handrails is
particularly important at the beginning and end of ramps and flights of stairs, and at changes in direction,
such as at landings and winders.

For stairs and ramps serving a single dwelling unit or a house with a secondary suite (including their common
spaces), handrails must be continuously graspable throughout the length of ramps and flights of stairs, from
the bottom riser to the top riser, but are permitted to start from a newel post or volute installed on the bottom
tread (Figure 9.8.-13). For other stairs and ramps, at least one required handrail must be continuous throughout
the length of the stair or ramp, including at landings except where interrupted by doorways.

interruption permitted at landing
< ©. o
top top top
< > < >0 >
] A
handrail permitted
OR to start from a
newel post or
volute installed on
bottom tread
top
top top
> >0
OR
Y
Stairs serving a single dwelling unit or a house Stairs not serving a single dwelling unit or a house
with a secondary suite (including their common with a secondary suite (including their common
spaces): spaces):
required handrails continuous throughout length at least one required handrail continuous
of flight from bottom riser to top riser throughout length of stair, including at landings
except where interrupted by doorways
<—> minimum extent of handrail where handrail is required™
o newel post EG02057D
Figure 9.8.-13
Continuity of handrails on stairs
Note to Figure 9.8.-13:
(1) See NBC Article 9.8.7.1. for the number of handrails required.
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9.8.7.3. Termination of Handrails

Stairs, Ramps, Handrails and Guards

This Article indicates that handrails need to terminate in a manner that will not obstruct pedestrian travel or
create a hazard. This requirement is intended to reduce the risk of injury to users, particularly those with

sight impairment.

Handrails for stairs and ramps serving a single
dwelling unit or a house with a secondary suite
(including their common spaces) are not required
to extend beyond the top and bottom of the stair
or ramp. For all other stairs and ramps, at least one
handrail is required to extend horizontally not less
than 300 mm (12 in.) beyond the top and bottom of
each flight or ramp (Figure 9.8.-14). This horizontal
extension, which allows the handrail to be grasped
while the user is on the landing where there is less
risk of falling, is for the benefit of persons with a
physical disability or who rely on a cane or crutches
for mobility.

9.8.7.4. Height of Handrails

This Article indicates the required height range

for handrails, which ensures that they can be easily
grasped by most adult users, and how to measure
handrail height.

There is no single optimum handrail height because

the optimum height depends on the height of the user.

For required handrails, the range of heights permitted
is 865 to 1 070 mm (34 to 42 in.), where the handrail
height is measured vertically from the top of the
handrail to a line drawn tangent to the tread nosings
of a stair served by the handrail, or to the surface

of a ramp, floor or landing served by the handrail.
This height range is intended to satisfy the needs of
most adults. Where many of the users are children,

a second handprail is sometimes voluntarily installed
at a lower height than the required handrail.

Handrails must be terminated
in a manner that will not
obstruct pedestrian travel or
create a hazard.

handrail terminated by
returning it to the wall

e
300 mm (12 in.)J‘/
minimum

Except for private stairs, at
least one handrail must extend
horizontally not less than

300 mm (12 in.) beyond the top
and bottom of each flight.

EG00330C

Figure 9.8.-14

Handrail termination for stairs not serving a single
dwelling unit or a house with a secondary suite (including
their common spaces)

Handprails can be located at the top of guards of 1 070 mm (42 in.) or less in height, which allows smooth
handrail transition between surfaces that are protected by guards and those that are not.

9.8.7.5. Ergonomic Design

This Article requires that handrails be constructed so as to be continually graspable along their entire length
and clear of obstruction that would break a handhold. A minimum clearance of 50 mm (2 in.) is required
between the handrail and the surface behind it, which generally allows sufficient room for fingers to encircle
the handrail without touching the wall. This minimum handrail clearance is increased to 60 mm (2 3/8 in.)
where the surface behind the handrail is rough or abrasive.

9.8.7.6. Projections into Stairs and Ramps

This Article limits the projection of handrails and constructions below handrails to not more than 100 mm (4 in.)
into the required width of a stair or ramp so that they do not impede traffic flow.
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9.8.7.7. Design and Attachment of Handrails

This Article indicates the loading requirements for handrails, both interior and exterior. Since handrails help to
support the weight of the stair or ramp user, they have to be securely supported at appropriate intervals.

Where wood framing is used, handrails serving private stairs are deemed to comply with the loading
requirements if they are securely attached to wood studs or blocking at intervals of not more than 1.2 m (4 ft.)
apart measured on the horizontal plane. Not less than 2 No. 8 wood screws penetrating not less than 32 mm

(1 1/4 in.) into solid wood must be used at each attachment point for proper anchorage. These requirements are
intended to reduce the risk of handrails being dislodged by stair users relying on them for support and, by
limiting the spacing of attachment points, to reduce the flexing of handrails.

9.8.8. Guards

Guards are required in order to reduce the risk of accidental falls from one level to another where the difference
in elevation between the two levels is sufficient to cause significant injury.

9.8.8.1. Required Guards

This Article indicates where guards are required and addresses a number of specific situations related to the
protection of doors, windows and glazing. Guards are intended to prevent people from falling from one level
to an adjacent level. Generally, guards are required for the open sides of stairs, ramps, landings, balconies,
porches, decks, mezzanines, galleries and raised walkways where there is a difference in elevation of more than
600 mm (24 in.) between the walking surface and the adjacent surface or where the adjacent surface within

1.2 m (4 ft.) of the walking surface has a slope of more than 1:2 (Figure 9.8.-15).

no guard required guard required

handrail required slope of adjacent
% surface greater
than 1:2

% ¢ 600 mm (2 ft.)

12m (4 ft.)

left side view front view right side view
EG02058C

Figure 9.8.-15
Guards for exterior walking surfaces

In buildings of residential occupancy, some doors, such as sliding patio doors or French doors, may be installed
to act as large windows when in the closed position. Where the finished floor on one side of the door is more
than 600 mm (24 in.) above the floor or other constructed surface or ground level on the other side of the door,
the door must have a guard or a mechanism to restrict the clear unobstructed opening of the door to not

more than 100 mm (4 in.) (Figure 9.8.-16).
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Door must be protected
by a guard or a o
mechanism limiting any
clear unobstructed
opening to not more

than 100 mm (4 in.).

S
/

finished

floor

height of finished floor
more than 600 mm
(24 in.)

X

IS

R
> . -
SRR Sk height of finished

IR
s

EG00963B

Figure 9.8.-16

Protection of doors used as windows in buildings of residential occupancy

Openable windows in a building of residential occupancy need to be protected by a guard or by a mechanism
capable of limiting the unobstructed opening to not more than 100 mm (4 in.) measured either vertically or
horizontally, where the other dimension is greater than 380 mm (15 in.) (Figure 9.8.-17). Windows that are
unlatched but cannot be opened further simply by leaning on them, such as casement windows operated with a
mechanical crank, are considered to comply with this requirement. This requirement does not apply if:
¢ the window sill is located more than 450 mm (17 3/4 in.) above the finished floor, or the finished floor
in the room or space where the window is located is less than 1 800 mm (5 ft. 11 in.) above the floor or
ground on the other side of the window,
¢ the only opening greater than 100 x 380 mm (4 x 15 in.) is a horizontal opening at the top of the window, or
* the window serves a house with a secondary suite, or serves a dwelling unit that is not located above
another suite (because where occupants have direct access from their dwelling unit to the ground, the risk
of accidents is much reduced).

Except in dwelling units, glazing installed over stairs, ramps and landings that extends to less than 1 070 mm
(3 ft. 6 in.) above the surface of the stair treads, ramp, or landing needs to be protected by guards or needs to be
non-openable and designed to withstand the specified lateral loads for balcony guards in NBC Article 4.1.5.14.
In dwelling units, glazing installed over stairs, ramps and landings that extends to less than 900 mm (3 ft.)
above the surface of the stair treads, ramp, or landing needs to be protected in the same manner. In buildings of
residential occupancy, glazing that extends to less than 1 m (3 ft. 3 in.) from the floor in public areas above the
second storey also needs to be protected in the same manner.

74 lllustrated User’s Guide — NBC 2015: Part 9 of Division B, Housing and Small Buildings



Copyright © NRC 1941 - 2019 World Rights Reserved © CNRC 1941-2019 Droits réservés pour tous pays

Stairs, Ramps, Handrails and Guards 9.8.

Window must be protected by a

\ guard or a mechanism limiting
—— any clear unobstructed opening

to not more than 100 mm (4 in.).

N other dimension greater
. IS than 380 mm (15 in.)
opening not
more than ——
100 mm (4 in.)
finished
floor

A sill height not more than
v 450 mm (17 3/4 in.)

/.
/

height of finished floor
not less than 1 800 mm
(5ft. 111in.)

EG00320C

Figure 9.8.-17

Protection of openable windows in buildings of residential occupancy other than dwelling units not located above another
suite and houses with a secondary suite

9.8.8.2. Loads on Guards

This Article requires that guards, with some exceptions, be designed to resist the specified loads provided in
NBC Table 9.8.8.2.

For guards within dwelling units and houses with a secondary suite (including their common spaces) and for
exterior guards serving not more than 2 dwelling units, NBC Table 9.8.8.2. need not apply where the guard
construction used has been demonstrated to provide effective performance.

9.8.8.3. Height of Guards

The purpose of a minimum guard height is to ensure that guards are high enough to help prevent accidental
falls over the guard. The height of a guard should be close to the waist height of an average person so that
jostling or pushing under crowded conditions will not result in accidental falls over the guard.

The lower minimum height for guards serving dwelling units and houses with a secondary suite (including
their common spaces), with the exception of exterior guards protecting walking surfaces above a certain height,
is rationalized on the basis of occupant familiarity.

In other occupancies, guards protecting level surfaces, such as balconies and landings, are required to be
higher than those serving stairs other than required exit stairs. However, the specified minimum height for
guards serving stairs, which is measured vertically from the top of the handrail to a line drawn through the
tread nosings, corresponds to an effective height in relation to a stair user that is comparable to the specified
minimum height for guards serving level surfaces.

Table 9.8.-C summarizes the minimum heights for guards. Where a handrail is required, the top of the guard

can be used as the handrail if it is at the proper height. According to NBC Sentence 9.8.7.4.(2), required
handrails must be 865 to 1 070 mm (34 to 42 in.) high.
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Table 9.8.-C
Minimum Guard Heights

Minimum Guard Height, mm (in.)

Where Guard Does Not Serve a

Single Dwelling Unit or a House

with a Secondary Suite (Including
Their Common Spaces)

Stair other than required exit stair 900 (36) 900 (36)

Exterior walking surface more than 1.8 m (5 ft. 11 in.) above
finished ground level (e.g., balcony) 1070 (42) 1070 (42)

Required exit stair, ramp, landing, or other surface not 900 (36) 1 070 (42)
specifically mentioned above

Where Guard Serves a Single Dwelling
Unit or a House with a Secondary Suite
(Including Their Common Spaces)

Surface Protected by Guard

Figure 9.8.-18 shows the requirements for interior guards in dwelling units and houses with a secondary
suite (including their common spaces).

Where there is a difference
in elevation, H, of more than ~
600 mm (24 in.) between the \
walking surface of a stair or
landing and the adjacent

surface, the sides of the stair Openings through a required
or landing must be enclosed guard must prevent the

by walls or protected by o passage of a 100 mm (4 in.)
guards. diameter sphere.

900 mm (36 in.) minimum
guard height measured
vertically from top of guard to
top of landing

900 mm (36 in.) minimum
guard height measured
vertically from top of guard
to a line drawn through the
tread nosings

EG00293C

Figure 9.8.-18

Requirements for interior guards in dwelling units and houses with a secondary suite (including their common spaces)
(NBC Articles 9.8.8.1.,9.8.8.3. and 9.8.8.5.)

Exterior guards around walking surfaces like porches, decks, landings and balconies are normally required to
be at least 1 070 mm (42 in.) high. However, if they serve a single dwelling unit or a house with a secondary
suite (including their common spaces) and the walking surface is not more than 1 800 mm (5 ft. 11 in.) above
the finished ground level, the minimum guard height is reduced to 900 mm (3 ft.). This reduction is justified by
the reduced potential for serious injury in the event of a fall. Figure 9.8.-19 shows the requirements for exterior
guards serving dwelling units and houses with a secondary suite (including their common spaces).
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9.8.

Every exterior walking
surface (e.g., landing, porch,
balcony, mezzanine, gallery
or raised walkway) to which
access is provided must be
protected by guards on all
open sides where the
difference in elevation, H, o
between the walking surface
and the adjacent surface is
more than 600 mm (24 in.).

900 mm (36 in.)

lin

‘«——I

-
-

where i—| > 600 mm

minimum guard height
where H < 1 800 mm (6 ft.)

(24 in.), guard required

handrail required
where exterior stair |
has more than

3risers —l

H-/where H < 600 mm
(24 in.), no guard
required

where H>4.2m
(13ft.93/8in.), no
climbable details in
this location

A '

1070 mm (42 in.)
4@% minimum guard height
where H > 1 800 m (6 ft.)

Openings through a

required guard must

prevent the passage
of a 100 mm (4 in.)
diameter sphere.

Figure 9.8.-19

9.8.8.1.,9.8.8.3., 9.8.8.5. and 9.8.8.6.)

900 mm

(36 iin.)l

140 mm (5 1/2in.)

Where H > 4.2 m (13 ft.

H 9 3/8 in.), required guards
must be designed so that no
member, attachment or
opening located between
140 mm (5 1/2 in.) and

900 mm (36 in.) above the
level protected by the guard
facilitates climbing.

EG00294C

Exterior guards serving dwelling units and houses with a secondary suite (including their common spaces) (NBC Articles

9.8.8.4. Guards for Floors and Ramps in Garages

This Article addresses the guard requirements for floors and ramps in garages other than those serving a single

dwelling unit (which are covered in NBC Section 9.35.).

Where such floors and ramps are 600 mm (24 in.) or more above the adjacent ground or floor level, openings in
floors and perimeters of floors and ramps without exterior walls must be provided with a curb and a guard.
The curb, which must be continuous and not less than 140 mm (5 1/2 in.) in height, is intended to provide a
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positive stop for vehicles. The guard, which must be not less than 1 070 mm (42 in.) in height, is intended to
prevent pedestrians from falling from one level to another.

9.8.8.5. Openings in Guards
This Article limits the size of openings in guards.

In general, openings in guards must prevent the passage of a spherical object having a diameter of 100 mm
(4 in.) in order to prevent small children from crawling through them.

il I‘ A

" Openings must prevent Openings must prevent r
passage ofa 100 mm passage of a 100 mm I‘
(4 in.) diameter sphere. (4 in.) diameter sphere
or permit passage of a L
200 mm (8 in.)

diameter sphere.

Required guards Guards that are not required

Guards in occupancies other than industrial occupancies

LL

Openings must prevent
passage of a 535 mm
(21 in.) diameter sphere.

Guards in industrial occupancies, not serving storage garages

EG00322D

Figure 9.8.-20
Requirements for openings in guards

In industrial occupancies, larger openings are allowed in guards, except where they serve storage garages,
because small children are not likely to be present in such occupancies. The guards in such occupancies are
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permitted to consist of a top railing and one or more horizontal intermediate rails spaced such that the size of
the openings through the guard prevents the passage of a spherical object having a diameter of 535 mm (21 in.).
This limit on the size of the openings is intended to reduce the risk of an adult falling through the guard.

In other occupancies, the size range of openings in non-required guards is limited to prevent children from
getting their head stuck in the openings.

The requirements for openings in guards are shown in Figure 9.8.-20.

9.8.8.6. Design of Guards to Not Facilitate Climbing

This Article requires that guards that protect a level located more than 4.2 m (13 ft. 9 3/8 in.) above the adjacent
level, except for those in industrial occupancies, be designed so that no member, attachment or opening
located between 140 and 900 mm (5 1/2 and 36 in.) above the level protected by the guard facilitates climbing
(Figure 9.8.-19). Such guards must not be constructed with decorative features that young children could

use as a foothold.

Some configurations of members, attachments or openings may be part of a guard design and still comply with
NBC Sentence 9.8.8.6.(1). Figures 9.8.-20 to 9.8.-23 present a few examples of designs that are considered to
not facilitate climbing.

Protrusions that are greater than 450 mm (18 in.) apart horizontally or vertically are considered sufficiently
far apart to reduce the likelihood that young children will be able to get a handhold or foothold on the
protrusions and climb the guard (Figure 9.8.-21).

> 450 mm
< (17 3/4 in.) >

|

-

Where the difference in
elevation is greater

£ = than 4.2 m (13 ft.
900 mm Al 9 3/8 in.), no climbable
(361n.) S details are permitted in
1 this location.
140 mm
(51/2in.) j j

{ 1 T

EG02100A

Figure 9.8.-21
Example of minimum horizontal and vertical clearances between protrusions in guards

Protrusions that present a horizontal offset of 15 mm (5/8 in.) or less are considered to not provide sufficient
foot purchase to facilitate climbing (Figure 9.8.-22).
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Where the difference in elevation is greater
than 4.2 m (13 ft. 9 3/8 in.), no climbable
details are permitted in this location.

<15 mm (5/8in.)
offset

900 mm \
(861in.) R 1%

140 mm
y(51/2in.)
Y

) I I

EG00746C

Figure 9.8.-22
Example of maximum horizontal offset of protrusions in guards

A guard incorporating spaces that are not more than 45 mm (1 3/4 in.) wide by 20 mm (3/4 in.) high is
considered to not facilitate climbing because the spaces are too small to provide a foothold (Figure 9.8.-23).

Where the difference in elevation is greater
<45mm (1 3/4in.)
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than 4.2 m (13 ft. 9 3/8 in.), no climbable
/ details are permitted in this location.
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Figure 9.8.-23
Example of a guard with spaces that are not more than 45 mm (1 3/4 in.) wide and 20 mm (3/4 in.) high

Protrusions that present more than a 2:1 slope on the offset are considered to not facilitate climbing because
such a slope is considered too steep to provide adequate footing (Figure 9.8.-24).
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Where the difference in elevation is greater
than 4.2 m (13 ft. 9 3/8 in.), no climable
details are permitted in this location.

900 mm
(86 in.)

140 mm
\7(5 1/2 In)
A

v |

EGO00167A

Figure 9.8.-24
Example of guard protrusions with a slope greater than 2:1

9.8.8.7. Glass in Guards

This Article requires that laminated or tempered safety glass or wired glass be used in guards because such
glass is not prone to accidental breakage. The glass used in guards must conform to one of the safety standards
referenced in this Article to reduce the risk of injury to occupants falling against the glass. The glass should also
be adequately restrained so that it does not dislodge from the top or bottom rail.

9.8.9. Construction

Stairs within dwelling units are usually not subject to engineering analyses. Their design has evolved over the
years through trade practices. The stair construction requirements in NBC Subsection 9.8.9. apply to normal
residential stairs that may be found in dwelling units and Part 9 apartment buildings. They are also adequate
for stairs in other occupancies, provided that they are subject to similar loads. Where unusual loads are
expected or where stairs are made of steel or reinforced concrete, the design procedures in NBC Part 4 apply.

9.8.9.1. Loads on Stairs and Ramps

This Article indicates the specified loads that stairs and ramps have to be capable of supporting. Except as
specified in NBC Articles 9.8.9.4. and 9.8.9.5., stairs and ramps serving a single dwelling unit or a house with a
secondary suite (including their common spaces) need to be designed to support a specified load of 1.9 kPa
(40 psf), and all other stairs and ramps need to be designed to support a specified load of 4.8 kPa (100 psf).

9.8.9.2. Exterior Concrete Stairs

This Article establishes the support required for exterior concrete stairs. Larger concrete stairs need to have
adequate structural support to reduce the risk of uneven movement or settlement caused by changes in soil
moisture content or frost. Because of their weight, misalignment or settlement is more difficult to correct for
these stairs than for smaller concrete stairs or wooden stairs.

Exterior concrete stairs with more than two risers and two treads are required to be supported on a foundation
of unit masonry or concrete walls or piers not less than 150 mm (6 in.) in cross-section, or cantilevered from
the main foundation wall, as shown in Figure 9.8.-25. The stair shown in Figure 9.8.-9, for example, would be
exempted from this requirement because the concrete portion has only two risers and two treads.

The depth below ground level for foundations for exterior concrete stairs must conform to the requirements
in NBC Section 9.12. Because pier-type foundations can heave if the soil freezes to the sides of the piers,
excavations for piers should be backfilled with drained granular material to reduce this risk (although this is
not a requirement).
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Exterior concrete steps with more than 2 risers and
2 treads must be supported on unit masonry or
concrete walls or piers not less than 150 mm (6 in.)
in cross section, or must be cantilevered from the
main foundation wall.

unit masonry unit masonry

or concrete or concrete main
wall pier <— foundation
anchor wall
150 150 mm & B
mm mm <& R ~ |
; . P A
NSNS ~
€in) (6in) g&%@g@gg@ s 200 mm
minimum; minimum SRR )
‘ RRRRRE %\\@& <— (8in.)
minimum
depth conforming to Suitable precautions must
NBC Section 9.12. be taken during backfilling
and grading operations to
ensure that soil freezing will
not cause damage to steps
or wall.
EG00126B
Figure 9.8.-25

Support for exterior concrete stairs with more than two risers and two treads (NBC Articles 9.8.9.2., 9.8.10.2. and 9.8.10.3.)

9.8.9.3. Exterior Wood Steps

This Article requires that wood steps not be in direct contact with the ground unless they are suitably treated
with a wood preservative. This treatment ensures that exterior wood steps do not undergo premature decay so
that they remain safe and strong enough to resist the expected loads.

9.8.9.4. Wooden Stair Stringers

This Article addresses wooden stair stringers, which provide the structural strength for the support of loads on
stairs. The requirements of this Article are intended to prevent excessive springiness of stair treads. Lower
structural requirements are permitted in dwelling units because of the lower loads and the limited number of
occupants.

The minimum thickness for wooden stair stringers depends on whether they are supported along their length.
Unsupported stringers, which are typical in unfinished basements, must be thicker than supported stringers.
Stringers must be thick enough to receive the dado for the tread, if this is the method of tread support.

Stringers supporting stairs serving a single dwelling unit or a house with a secondary suite (including their
common spaces) must be spaced at not more than 900 mm (36 in.) on centre where risers do not support the
front portion of the treads, and at not more than 1 200 mm (47 in.) on centre where risers do support the front
portion of the treads. For all other stairs, stringers must be spaced at not more than 600 mm (24 in.) on centre.
The larger stringer spacings for dwelling units and houses with a secondary suite are permitted because of the
lower loads and the limited number of occupants.

Figure 9.8.-26 illustrates the construction requirements for wood stairs serving single dwelling units and houses
with a secondary suite (including their common spaces).
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TREAD THICKNESS:

for stair treads of plywood or O-2 grade OSB
within dwelling units,

25 mm (1 in.) minimum where closed risers used

STRINGER SPACING:
1200 mm (4 ft.) maximum where risers support
front portion of tread

STRINGER THICKNESS:
* 25 mm (1 in.) minimum if supported

stringer supported by * 38 mm (1 1/2 in.) minimum if unsupported

nailing to studs
OVERALL STRINGER DEPTH:

235 mm (9 1/4 in.) minimum

Wood stairs with closed risers

STRINGER SPACING:
900 mm (3 ft.) 0.c. maximum where

TREAD THICKNESS: risers do not support front portion of

for stair treads of lumber,

plywood or O-2 grade OSB

within dwelling units,

* 25 mm (1 in.) minimum where
the distance between stringers
does not exceed 750 mm
(291/2in.)

* 38 mm (1 1/2 in.) minimum
where open risers used and th
distance between stringers

EFFECTIVE STRINGER DEPTH:
90 mm ( 3 1/2 in.) minimum at
point of minimum cross-section

STRINGER THICKNESS:

* 25 mm (1 in.) minimum if
supported

*38 mm (1 1/2 in.) minimum if
unsupported

Wood stairs with open risers

EG00334C

Figure 9.8.-26

Construction requirements for wood stairs serving single dwelling units and houses with a secondary suite (including
their common spaces) (NBC Articles 9.8.9.4. and 9.8.9.5.)

Stairs with open risers are more difficult to use than those with closed risers because users are more likely to
catch their feet on the underside of the treads as they ascend the stairs.
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9.8.9.5. Treads

This Article establishes minimum thicknesses for stair treads of lumber, plywood or O-2 grade OSB within
dwelling units and indicates the required orientation of such treads when they are not continuously supported
by risers. Treads for stairs with open risers where the distance between stringers exceeds 750 mm (29 1/2 in.)
are required to be thicker than those for other stairs.

9.8.9.6. Finish for Treads and Landings

This Article requires that the finish for treads and landings of interior stairs in dwelling units consist of
hardwood, vertical grain softwood, resilient flooring or other material providing equivalent performance
because such materials provide a safe and reasonably durable wearing surface. Stairs to unfinished basements
are exempted from this requirement because they are not subject to as much use and their appearance is

not as important.

Treads and landings of stairs and ramps, other than those within dwelling units and houses with a secondary
suite (including their common spaces), are required to have a slip-resistant finish or to be provided with

slip-resistant strips that extend not more than 1 mm (1/32 in.) above the surface. This requirement is intended
to reduce the risk of injury by preventing slipping without causing tripping on slip-resistant strips.

9.8.10. Cantilevered Precast Concrete Steps
9.8.10.1. Design

This Article requires that exterior concrete steps and their anchorage system that are cantilevered from a
foundation wall be designed and installed to support the anticipated loads.

9.8.10.2. Anchorage

This Article ensures that cantilevered concrete steps are anchored to a foundation wall having sufficient
strength to resist the bending forces due to the weight of the steps and the anticipated loads on the steps. The
foundation wall must be of solid concrete at least 200 mm (8 in.) thick.

9.8.10.3. Prevention of Damage Due to Frost

This Article addresses the protection of cantilevered steps from damage due to frost heave.

To prevent such damage, suitable precautions must be taken during backfilling and grading. For example,
placing granular backfill beneath the steps will reduce the likelihood of frost heave. The steps should also be

supported from the main foundation wall in a manner that will permit them to move upward without breaking
the step or damaging the foundation.
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Section 9.9.
Means of Egress

Introduction

With the exception of structural adequacy, no safety feature required for buildings is considered to be more
important than the provision for safe egress in emergency situations.

Means of egress are intended to allow occupants to safely exit a building in an emergency. Egress facilities
should be wide enough to allow pedestrian traffic to flow unimpeded and should be designed so that occupants
are protected while exiting and can quickly reach an area of safety. Escape routes need to be clearly designated
and must not house any activity or item that could hamper evacuation or create a fire hazard.

Under normal conditions, means of egress are intended to allow people to access the building and to permit
the safe movement of furniture and other items.

Figure 9.9.-1 illustrates and names the principal elements of a means of egress.

Exterior

means of egress = access to exit + exit

EG00068C

Figure 9.9.-1
Principal elements of a means of egress
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9.9. Means of Egress

A means of egress has two distinct components:
(1) an access to an exit, and
(2) an exit.

The access to an exit originates at any occupied location in a floor area and terminates at the exit door
through which occupants leave the floor area. The access to an exit is the total path of travel from the occupied
location to the exit door, including any intervening rooms or spaces.

The exit begins at the door through which occupants leave the floor area and ends at an exit door that
provides access to a separate building, an open public thoroughfare, or an exterior open space protected from
fire exposure from the building and having access to an open public thoroughfare. The exit may include
enclosed stairways, ramps and passageways. For example, in a multi-level building, the exit may include the
door into an exit stairway, the exit stairway, the door out of the stairway, and the exit door to a place of safety
outside the building (or in another building). In a simple single-storey building, the exit may consist of only the
exterior door, without any other intervening exit facilities. A stair within a dwelling unit is not considered to be
part of an exit, but as part of an access to an exit.

The exit portion of a building (such as an enclosed exit stairway) is intended to protect the occupants as
they evacuate the building. Once in the exit, it must not be necessary for the occupants to re-enter a floor
area to escape from the building.

NBC Section 9.9. is an abridged version of the egress requirements in NBC Part 3. While NBC Section 9.9.
contains many of the same egress requirements as NBC Part 3, requirements in NBC Section 9.9. relating to
certain building features that occur less frequently in Part 9 buildings cross-reference provisions in NBC
Part 3, instead of repeating the provisions.

Many of the egress requirements in NBC Section 9.9. do not apply to single dwelling units or houses
with a secondary suite.

9.9.1. General
9.9.1.1. Application

This Article states that stairways, handrails and guards in a means of egress must comply with NBC Section 9.8.
as well as with NBC Section 9.9.

9.9.1.2. Fire Protection

This Article indicates that means of egress must comply with the fire-spread, fire-resistance and fire-protection
ratings in NBC Section 9.10. as well as with the fire protection requirements in NBC Subsection 9.9.4.

9.9.1.3. Occupant Load

This Article indicates how to determine the occupant load because some requirements for means of egress
depend on occupant load.

The occupant load for dwelling units is determined by counting two persons for each bedroom or sleeping area.
For other occupancies, the occupant load of a floor area (or part thereof) is taken as the number of persons for
which it is designed, but not less than that determined from NBC Table 3.1.17.1., which contains a long list of
occupant load factors for various types of occupancy.

9.9.2. Types and Purpose of Exits
9.9.2.1. Types of Exits

This Article lists the building features that can be used as an exit. It also refers to requirements in NBC Part 3
for certain types of exits.

Fire escapes are required to be designed and installed in conformance with NBC Subsection 3.4.7. and
are only permitted to be used as exits on existing buildings, where it may not be practical to upgrade to an
egress system with proper exits.
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Horizontal exits are required to conform to NBC Sentence 3.4.1.6.(1) and NBC Article 3.4.6.10. This type of
exit leads from one building to another (e.g., a door through a firewall, or a bridge or walkway joining two
buildings).

9.9.2.2. Purpose of Exits

This Article clarifies that exits must not be designed for any purpose other than for exiting, except that an exit
is also permitted to serve as an access to a floor area. They are intended to be kept free of all occupancies,
equipment and obstructions that could interfere with traffic flow.

9.9.2.3. Elevators, Slide Escapes and Windows as Means of Egress

This Article states that elevators, slide escapes and windows are not to be considered part of a required means
of egress. These facilities are regarded as unreliable or potentially dangerous in a fire emergency.

9.9.2.4. Principal Entrances

This Article requires that at least one door at every principal entrance to a building providing access from the
exterior at ground level be designed in accordance with the requirements for exits. Doors serving single
dwelling units and houses with a secondary suite (including their common spaces) are exempted from this
requirement.

9.9.3. Dimensions of Means of Egress

Egress facilities must not only allow for rapid evacuation in a fire or any other emergency situation, they must
also be functional in the everyday use of buildings. To be reasonably functional, doors, stairways, ramps and
corridors must have certain basic minimum dimensions. This is to permit two-way pedestrian traffic and the
occasional movement of furniture and equipment.

9.9.3.1. Application

This Article indicates that NBC Subsection 9.9.3., which establishes the dimensional requirements relevant to
means of egress, applies to every means of egress except
* exits that serve a single dwelling unit or a house with a secondary suite (including their common spaces),
and
* access to exits within dwelling units and within houses with a secondary suite (including their common
spaces).

These exemptions are permitted because of the low occupant load of dwelling units and houses with a
secondary suite and the familiarity of occupants with their dwelling.

9.9.3.2. Exit Width

This Article establishes a minimum width for exit facilities (e.g., stairs and ramps) other than doors and

corridors, which permits pedestrian traffic to flow with sufficient room to allow limited passing. The exemption
for doors is rationalized on the basis that the obstructions created by doorways do not significantly slow traffic
flow. Corridors are exempted because they are required to have a larger minimum width (NBC Article 9.9.3.3.).

In larger buildings regulated by NBC Part 3, the number of occupants served by an exit facility must be taken
into consideration in determining its minimum width (NBC Article 3.4.3.2.), but this is not necessary for
buildings covered by NBC Part 9 because the occupant loads and travel distances are smaller. The minimum
widths for exit facilities specified in NBC Part 9 are considered sufficient to permit the rapid evacuation of
the building occupants.

9.9.3.3. Width of Corridors

This Article establishes a minimum width of 1.1 m (3 ft. 7 in.) for public corridors, corridors used by the public,
and exit corridors, which is intended to facilitate two-way pedestrian traffic flow in corridors.
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9.9.3.4. Clear Height

This Article establishes minimum clear heights for exits and access to exits, which are intended to reduce the risk
of accidental head contact by reasonably tall adults. Except for stairways, doorways and storage garages, the
minimum clear height in exits and access to exits is 2.1 m (6 ft. 11 in.); for storage garages, it is 2 m (6 ft. 7 in.).

The minimum clear heights for stairs, ramps, landings and doorways in exits and access to exits must be
determined in accordance with NBC Articles 9.8.2.2.,9.8.5.3., 9.8.6.4. and 9.9.6.2., respectively.

9.9.4. Fire Protection of Exits
9.9.4.1. Application

This Article establishes where fire protection for exits is required. Private dwelling unit exits are exempt
from most of the requirements because of both their low occupant load and occupant familiarity with the
dwelling unit.

9.9.4.2. Fire Separations for Exits

The requirements in this Article address the need to separate exits from the remainder of floor areas. The
requirements deal with the protection of exits from fire and smoke for a sufficient time to allow complete
building evacuation, and the reduction of the risk of fire spread from floor to floor via the exit stairs before a
fire is contained by firefighters. Exterior exit passageways with 50% or more of their exterior sides open to the
outside air and served by an exit stair at each end are exempted on the basis that, should a fire occur and block
the passage, the passage will not become smoke logged, and people will be able to go away from the fire to
another exit stair. Certain lobbies are also exempt.

Since the exit system is intended to provide a temporary refuge for the escaping occupants, it must be separated
from the other parts of the building by construction that will resist the effects of fire until the occupants escape.
Because of their critical locations, such separations allow fewer penetrations for services than typical fire
separations. Ducts and combustible piping, for example, are not permitted to penetrate the separation. Only
penetrations by piping for standpipes and sprinkler systems, electrical wiring, noncombustible conduits and
noncombustible piping are permitted to service the exit.

Where two exits share a common wall, the separation between them becomes even more critical because, if it
fails, both exits would become unusable. The wall between them, therefore, is required to be smoke-tight and
have no openings for doors or building services that would damage the continuity of the separation.

The fire separation required between an exit stairway and the adjacent floor space is the same as that required
for the floor above the exit, except as described in NBC Article 9.9.4.7. for exits serving single two-storey suites
of Group D (business and personal services) or E (mercantile) occupancy. If there is no floor above (i.e., the
top storey), the rating is then required to be the same as for the floor below, as determined in NBC Subsection
9.10.8. (but not less than 45 min). This effectively means that the fire separation required between an exit and
the adjacent floor space is 45 min for all top storeys.

Where an exit is located in a house with a secondary suite (including their common spaces), the exit needs to be
protected by a continuous, smoke-tight barrier of not less than 12.7 mm (1/2 in.) thick gypsum board installed
on both sides of the walls separating the exit from the remainder of the building, and on the underside of the
floor-ceiling framing separating the exit from the remainder of the building.

Example 2 - Required Fire-Resistance Rating for a Wall between a Parking Garage and an Exit Stairway

A three-storey apartment building with single-level suites contains a 12-car basement parking garage, and all levels
are served by an exit stairway. The parking garage is intended to serve only the building tenants and is, therefore, not
considered to be a separate major occupancy.

According to NBC Article 9.9.4.2., the wall between the garage and the stairway must have the same fire-resistance
rating as the floor assembly above it. According to NBC Article 9.10.9.16., the minimum fire-resistance rating for
the floor assembly is 1.5 h.
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9.9.4.3. Wired Glass or Glass Block

This Article provides the requirements for the properties and size of wired glass and glass block that are used to
reduce the risk of heat radiation from a fire on a floor area that can make an exit stairway unsafe for evacuation
if the exit is not shielded by a fire-resisting vestibule.

Glass block or wired glass can withstand the effects of fire long enough to permit its use as a closure. Large
glass areas, however, can expose the exit user to radiation from fire in the adjacent floor area. For this reason,
the area of glass in the doors of an exit (and any adjacent sidelight) must be limited, unless the exit door is
protected by an enclosed corridor or vestibule separated from the floor area by fire separations having not less

than a 45 min fire-resistance rating (Figure 9.9.-2).

sidelights separation

Exit enclosure not separated from floor area by
fire separations having not less than a 45 min
fire-resistance rating

Figure 9.9.-2

y exterior wall y——— exterior wall
exit . . i
unrated , interior wall exit
stairway .. stairway
fire separation minimum
45 min fire
> separation
11
0.8 m? (8.6 ft.2) maximum
combined area of no maximum interior wall
glazing in doors and unrated fire . minimum
glazing area

45 min fire
separation

Exit enclosure separated from floor area by fire
separations having not less than a 45 min

fire-resistance rating
EG00336C

Allowable area of wired glass in exit doors and wired glass or glass block in sidelights

9.9.4.4. Openings Near Unenclosed Exit Stairs and Ramps

This Article specifies where unprotected openings in exterior walls have to be protected to reduce the risk of
fire breaking out through a window and interfering with evacuation from an exterior exit stairway or ramp

as a result of excessive heat radiation.

Exterior unenclosed stairs or ramps are also vulnerable to exposure to fire from openings such as windows.
Openings located close enough to be an exposure hazard must be protected with wired glass or glass block
(Figure 9.9.-3) if the exterior stairs or ramps are the only means of escape.
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Figure 9.9.-3
Allowable proximity to openings not protected with wired glass or glass block in unenclosed exterior exit stairs and ramps

Note to Figure 9.9.-3:
(1) Dashed lines indicate boundaries between fire compartments or between dwelling units in a house with a secondary suite.

9.9.4.5. Openings in Exterior Walls of Exits

This Article specifies where any opening has to be protected to reduce the risk of fire breaking out through
a window in one fire compartment and exposing the window openings in an exit stairway to sufficient heat
to break ordinary glass, rendering the exit unsafe.

Windows in the exterior wall of an enclosed exit can be exposed to fire from windows in an exterior wall of
another part of the building. Windows in the same plane as the exit windows are not considered to be an
exposure hazard. Windows at an angle of less than 135° located within 3 m (9 ft. 10 in.) horizontally and less
than 2 m (6 ft. 7 in.) vertically to each other are considered a hazard (NBC Article 9.10.12.3.). For this reason,
either openings in exterior walls of an exit or openings in adjacent exterior walls of the building must be
protected with wired glass or glass block (Figure 9.9.-4).

no minimum exterior wall
distance
1 l 1 |
[ L |
> 135° <135 exterior
wall
minimum
45 min fire >
separation
. minimum 45 min fire
minimum 45 min 3m@9ft.10in.) . separation
fire separation minimum if exit yvmdpw is
not protected with wired
glass or glass block
Exit wall and building wall intersecting Exit wall and building wall intersecting
at an angle of not less than 135° at an angle of less than 135° EG00387C
Figure 9.9.-4
Protection of openings in exterior walls of exits
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9.9.4.6. Openings Near Exit Doors

This Article specifies where unprotected openings have to be protected when located near exit doors to reduce
the risk of a fire breaking out through a window and exposing an exit door to heat, making it unsafe as an exit.

Exterior exit doors can be exposed to fire from unprotected windows in other parts of the building, which may
interfere with the evacuation of the occupants in the event of a fire. Unless the exposing windows are kept at a
substantial distance away and at a reasonable angle of exposure, they should be protected with wired glass

or glass block (Figure 9.9.-5).

no minimum

distance /\ r exterior wall
<—>

> 135°

<1352

exterior

door exterior

wall
minimum
45 min fire »
separation
minimum 45 min fire
minimum 45 min 3 m (9 ft. 10 in.) minimum separation
fire separation unless window is protected with
wired glass or glass block
Exit door not considered to be Exit door exposed to window in
exposed to window another fire compartment
EG00338C
Figure 9.9.-5

Protection of openings near exit doors

9.9.4.7. Stairways in 2 Storey, Group D or E Buildings

This Article allows open stairways between a two-storey mercantile or business suite by providing
compensating restrictions to reduce the risks associated with not enclosing the stair. If the listed conditions
are met, the stairways serving the second storey of Group D (business and personal services) or Group E
(mercantile) buildings are not required to be constructed as exit stairs.

lllustrated User’s Guide — NBC 2015: Part 9 of Division B, Housing and Small Buildings 91



9.9. Means of Egress

9.9.5. Obstructions and Hazards in Means of Egress

9.9.5.1. Application

This Article describes the scope and application of NBC Subsection 9.9.5., which deals with obstructions and
hazards within the means of egress. It exempts dwelling units and their private means of egress from the
requirements because of both their low occupant load and occupant familiarity with the building.

9.9.5.2. Occupancies in Corridors

This Article deals with occupancies in corridors and requires that they not encroach on space intended to
provide access to an exit, nor that they slow the rate of evacuation.

Corridors are used to direct an orderly flow of pedestrian traffic to the exits. Unlike exits, which are not
permitted to be used for any purpose other than for access and egress, corridors may be designed to include
seating areas, concession stands or other such facilities. While such occupancies may increase the risk of fire
in corridors, they also add to the convenient use of a building. Occupancies in corridors are permitted, but
they must not encroach on the required corridor width. Fuel-fired appliances are not permitted in corridors
because of the particular fire hazard they present.

9.9.5.3. Obstructions in Public Corridors

This Article deals with facilitating traffic flow to an exit by prohibiting obstructions in the normal path of travel
used by the public unless compensating alternative routes are available in a fire emergency to circumvent
such obstructions.

Sight-impaired people need to be considered in corridor design. Obstructions that project into egress corridors
not only interfere with normal traffic flow, but can also be a special hazard to the blind and sight-impaired.
This is particularly important if the obstruction is located so that it cannot be detected with the normal sweep
of a cane. For example, if an obstruction does not extend down to within 680 mm (26 3/4 in.) of the floor, it
cannot be located by the cane as normally used. The extent to which obstructions can project into a corridor is
therefore limited, as shown in Figure 9.9.-6. Obstructions are not permitted to encroach on the required egress
width if they are located within 1 980 mm (78 in.) of the floor.

9.9.5.4. Obstructions in Exits

This Article restricts projections into required exits and points to exceptions for doors (as described in NBC
Subsection 9.9.6.), as well as for projections into stairs and ramps (as described in NBC Article 9.8.7.6.).

9.9.5.5. Obstructions in Means of Egress

This Article describes what can and cannot be installed within a means of egress in order to ensure that traffic
flows easily towards exits. It prohibits obstructions in the normal path of travel used by the public.

Turnstiles restrict traffic flow to exits. Alternate egress routes adjacent to turnstiles are required to permit
unrestricted flow to the exits in an emergency. The practice of using closely spaced posts to prevent the removal
of shopping carts from stores can also impede traffic flow, particularly if some of the customers use wheelchairs
or are on crutches. Spacing such obstructions closer than is needed for wheelchair passage (750 mm (30 in.)) is
not permitted unless an alternate egress route is provided.

Counter gates such as those used in post offices are generally not permitted to obstruct a means of egress unless
alternative unobstructed openings through the counter are provided. Counter gates are permitted in a required

means of egress that serves office and mercantile uses, provided that the space is not accessible to the public,
since specialized knowledge to open the gate and reach an exit would be required.

9.9.5.6. Mirrors or Draperies

This Article prohibits the use of mirrors and draperies in or adjacent to exits as that may cause pedestrians to be
confused about the exit location or path of egress.
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Figure 9.9.-6
Allowable horizontal projection of obstructions in public corridors

9.9.5.7. Fuel-Fired Appliances

This Article prohibits potential fire hazards being placed in exits or access to exits, such as a corridor, that could
interfere with evacuation. Specifically, it prohibits the use of fuel-fired appliances in exits or corridors that
serve as access to those exits.

9.9.5.8. Service Rooms

This Article intends to avoid rendering an exit inaccessible as a result of an explosion in a service room below
it. The requirement limits the boiler size that is allowed in service rooms located under exits to an operating
pressure below 100 kPa (2 089 psf).

9.9.5.9. Ancillary Rooms

This Article restricts the types of rooms that can have direct access to an exit in order to reduce the risk of
exits being exposed to fires from adjacent rooms.

Except in houses with a secondary suite, ancillary rooms such as storage rooms, washrooms, toilet rooms,

laundry rooms and service rooms are not permitted to open directly into an exit. However, indirect access
from such rooms to an exit through a corridor or vestibule is permitted.

9.9.6. Doors in a Means of Egress

9.9.6.1. Obstructions by Doors

This Article limits the encroachment a door can have on a means of egress. Since small localized projections
into the path of travel do not appear to significantly impede traffic flow, they are permitted within certain limits
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to allow for the thickness of the door jambs and the thickness of the door in the open position. When doors
swing into exit corridors, they can cause accidents if they swing into the path of travel. When doors swing over
a stair landing, sufficient space must be provided to allow persons using the stair to get around the opened
door so that traffic flow will not be unduly restricted. An exemption for single dwelling units and houses
with a secondary suite from most of the requirements is permitted because of both their low occupant load
and occupant familiarity with the space.

Under no circumstances should doors offer a significant impediment to escape from a building, or unduly
hamper the use of the building by physically disabled people. Certain restrictions are therefore placed on the
design of doors and doorways to achieve these objectives.

Obstructions that are created by doors must be limited for all exit doors, doors that open into or are located
within a public corridor, or any other facility that provides access to an exit from a suite.

Doors opening onto a landing should not interfere with the traffic flow on the stairs. While this does not affect
stairs within dwelling units, it must be taken into consideration for all other stairs. Figure 9.9.-7 illustrates the
clearance required for landings in relation to doors.

landing
300mm —a T
(121in.) \
minimum
stair
' landing ‘ ‘ ‘
\
' 750 mm (30 in. 3Q0_mm (12in.)
« minimum . minimum
StT" 750 mm (30 in.) |
300 mm (12 in.) minimum _ stair
minimum l landing ‘
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Figure 9.9.-7
Doors opening onto a landing in a means of egress (not serving a single dwelling unit or a house with a secondary suite)

Exit doors in the open position encroach on the clear width provided by the doorway. This encroachment is
normally slightly more than the thickness of the door. The clear width of the doorway may therefore be
reduced from the required width to allow this, as shown in Figure 9.9.-8. This localized width reduction has
little perceptible effect on pedestrian traffic flow.
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9.9.6.2. Clear Opening Height at

Doorways f{ hrﬂ

This Article intends to minimize injuries from
accidental head contact with door closers

or other devices. It assumes a reasonably tall
adult. The Article also provides for exit doors
of sufficient size to facilitate the passage of
pedestrians, furniture and equipment, without
accidental head contact with the top of the door

frame. — . _
— oo I
Doorways serving single dwellings units or

clear width

houses with a secondary suite do not need to

imitati i door permitted to <« _ .
meet the limitations on clear height at doorways. encrop; A M,
9.9.6.3. Clear Opening Width at 50 mm (2 in.) into
Doorwa required width
ys EG00335C

This Article indicates the clear opening features Figure 9.9.-8

of exit doors to ensure they will allow free Permitted reduction in exit width at doorways
passage of pedestrian traffic.

Obstructions that result from reduced widths at doors and their swing areas at exit doors and at doors that
open into or are located in public corridors or other facilities that provide access to exit from another suite must
be limited. This is done by limiting the allowed decrease in required exit width and ensuring that landings
have adequate area to account for a door swing. These requirements are waived for doors serving a single
dwelling unit or a house with a secondary suite.

For other occupancies, doors must be wide enough to allow passage without a person having to twist sideways.
Therefore, if a single door leaf is used in an opening, it must be somewhat larger than the width of an average
person in order to provide reasonable clearance. This basic minimum door leaf size (810 mm (31 7/8 in.) can be
reduced to 610 mm (24 in.) if two doors are provided, on the presumption that in an emergency, both doors can
be operated. However, an 800 mm (31 1/2 in.) clear width is specified for wheelchairs in NBC Section 3.8., so
this would be the overriding consideration if the door were in a barrier-free path of travel (NBC Article 9.5.2.2.).

Doorways serving single dwellings units or houses with a secondary suite are exempted from the limitations on
clear widths at exit doors but need to comply with NBC Article 9.5.5.1.

9.9.6.4. Door Action

This Article requires design features for revolving doors and sliding doors to keep them from obstructing
pedestrian traffic in order to facilitate evacuation. It also lists a number of exemptions, such as accessory
buildings, storage garages or storage suites of less than 20 m? (215 ft.2) gross area and that are only one storey
high, as well as doors that open directly to the exterior at ground level.

Using sliding doors in a means of egress and as exit doors is permitted provided they are designed to break
open as swing doors under pressure, and that they carry a label indicating that feature. Revolving glass doors
in a means of egress must meet the specific requirements of NBC Part 3.

Required exit doors for dwelling units must be swing type, but are permitted to swing either inward or outward.

9.9.6.5. Direction of Door Swing

This Article requires doors to swing away from potential crowd pressure caused by people trying to escape
in order to facilitate traffic flow at critical points in a means of egress.

Exit doors must swing in the direction of travel to the exterior, except for doors serving a single dwelling unit or
a house with a secondary suite. This makes their operation predictable and allows them to be opened away
from crowded areas during evacuation. The exemption for door swing for houses is allowed on the basis of
both low occupant load and greater occupant familiarity.
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Where a door that provides access to exit from a suite serves a large number of persons (more than 60), it must
swing on the vertical axis in the direction of travel to the exit (Figure 9.9.-9).

Where a corridor with exits at both ends is subdivided by a pair of doors, the doors must swing in both
directions or must swing in opposite directions, with the door on the right-hand side swinging in the direction
of exit travel.

Suite A Suite B
occupant load < 60 occupant load < 60

egress door can swing in egress door can swing in

SR % ~

M doors in corridor must
A swing in both directions,
A egress door must swing in or the right-hand door
the direction of exit travel must swing in the
direction of travel

egress door

Suite C must swing in
occupant load > 60 the direction
of exit travel
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Figure 9.9.-9
Direction of door swing in means of egress and exits

9.9.6.6. Nearness of Doors to Stairs

This Article intends to minimize undue interference with traffic flow on stairs caused by doors that open into
stairways, by allowing sufficient space for people to file past the door when it is opened. A second purpose is to
facilitate exit flow by allowing exit doors to swing out over a single step in locations where snow or ice may
keep the door from opening.

The distance between a stair riser and the leading edge of a door during its swing must be at least 300 mm
(12 in.) (see Figure 9.9.-7). This distance can be less for doors serving a single dwelling unit or a house with a
secondary suite.

Since one-riser and two-riser stairs can be difficult to perceive, such steps are generally not permitted adjacent
to doors. When a step is necessary to provide clearance for snow accumulations, however, a single riser
up to 150 mm (6 in.) high is permitted.

9.9.6.7. Door Latching, Locking and Opening Mechanisms

This Article requires that principal entrance doors, exit doors and doors to suites, including exterior doors

of dwelling units, and other doors in an access to exit be openable from the inside or in travelling to an exit
without the need for keys, special devices or specialized knowledge of the door-opening mechanism, unless
they are controlled by electromagnetic locking mechanisms in accordance with NBC Sentence 3.4.6.16.(4). This
requirement is intended to prevent occupants from being trapped in a building on fire if the key or opening
device for a door forming part of an exit system is mislaid or if the door-opening mechanism is too complicated
to be opened quickly by someone in a panicked state.

Doors in a means of egress must be provided with door release hardware that is operable with one hand and
must be openable with not more than one releasing operation. Doors serving a single dwelling unit or a
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house with a secondary suite and doors to accessory buildings or to garages serving a single dwelling unit
are exempted from these requirements.

In occupancies such as banks and stores, it may be necessary that some doors be not readily openable for
security reasons. Electromagnetic locks can be used to hold such doors closed until they are released upon
actuation of a manually operated switch, actuation of a fire alarm system, application of a force of not more
than 90 N (20 1bf), or loss of power.

Except in hotels and motels, automatic locking is prohibited for doors equipped with an automatic self-closing
device that open onto a public corridor providing access to exit from suites. This prohibition is intended to
prevent people from being accidentally locked in suites and cut off from the access to exit. The exemption for
hotels and motels is intended to reduce the risk of burglary when doors are accidentally left unlocked.

9.9.6.8. Effort Required to Open

This Article regulates the maximum force that is required to open exit doors, in order to allow most ambulatory
people to open a door by applying reasonable force to the knob or handle side of the door.

Automatic door closers can make the opening of doors more difficult if those closures are designed with a
powerful return action. This can be a problem for both young and weak people, and is especially problematic
for those on crutches or in wheelchairs. Except for doors serving single dwelling units or houses with a
secondary suite, the maximum opening force for exit doors is therefore limited to 90 N (20 Ibf). If the door

is located in a barrier-free egress path, an even lower opening force is mandated (38 N (8.5 1bf)) for exterior
doors, and 22 N (5 Ibf) for interior doors).

9.9.7. Access to Exits

This Subsection contains requirements intended to facilitate escape from a suite by having more than one path
of travel from the suite egress door(s) to a place of safety should one path become untenable in a fire.

9.9.7.1. Egress from Roof Area, Podiums, Terraces, Platforms and Contained Open
Spaces

This Article ensures that egress is provided from all areas of a building that are not enclosed, in addition to the
area inside a building. It also requires that more than one exit be provided where the occupant load on a roof
or platform is greater than 60 persons.

9.9.7.2. Means of Egress from Suites

This Article describes options of escape routes from a suite by having more than one path of travel from the
suite egress door(s) to a place of safety should one path become untenable in a fire.

Where a floor area is divided into suites served by a common corridor (a public corridor) or an exterior
passageway, the occupants must normally have a choice of two escape routes to different exits when they reach
the corridor or passageway (see Figure 9.9.-9, Guide 9.9.6.5., Direction of Door Swing).

9.9.7.3. Dead-End Corridors

This Article restricts the use of dead-end corridors.

Where a corridor does not provide a choice of direction from a suite to separate places of safety (i.e., a dead-end
corridor), the additional risk to occupants served by the dead-end is considered to be acceptable if it is
relatively short. For this reason, dead-end corridors are limited in length to 6 m (20 ft.). This limit does not
apply to corridors within suites, nor does it apply if the dead end portion serves dwelling units that have

a second and separate means of egress.

9.9.7.4. Number and Spacing of Egress Doors

This Article sets maximum areas and travel distances for rooms, suites and mezzanines with a single means of
egress in order to provide sufficient exit capacity and options for the design capacity of the space.
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Although having only a single egress door to serve a room or space violates the general principle of having two
ways to escape from that space, the increase in safety as a result of a second egress door is considered to be
marginal if the space is very small. In the event of fire, the entire space would be untenable almost immediately,
irrespective of whether one or two egress doors served the space. The occupant load of any floor area needs to
be calculated to determine the size and number of exits. Usually, two exit doors will suffice. NBC Table 3.1.17.1.
provides minimum occupant load limit calculations for specific types of uses.

As the size of the room or space increases, the number of people at risk by virtue of a single egress door
increases. The risk of not being able to reach the egress door is also assumed to increase as the travel distance
to the door increases. At some stage, the assumed risk is considered to justify a second door being required,
provided the doors are located so they are unlikely to be involved in a fire at the same time. Except for dwelling
units that are assumed to have low occupant loads, and which have traditionally been permitted to have single
egress doors, at least two egress doors are required when the area of a room or suite or the distance from any
point in the room or suite exceeds the values in NBC Table 9.9.7 4.

The risk for each type of occupancy varies. Residential occupancies such as hotels and motels with facilities
for sleeping are considered to be a greater risk than other occupancies where people are awake when the
building is in use. Mercantile occupancies may have a higher occupant load than business and personal service
occupancies, putting more people at risk in a given area. The activities in industrial occupancies may create
greater fire risks than those in other occupancies, even though the occupant load may be lower. For these
reasons, limits for the maximum size of rooms or suites for which a single egress is permitted, as well as the
maximum travel distance to it, have been established depending on the nature of the occupancy.

9.9.75. Independent Access to Exit

This Article intends to ensure a safe means of emergency egress by prohibiting any escape route that depends
on the activities or desires of the occupants of another suite and lead through areas that may be unsafe.

9.9.7.6. Travel Distance within Rooms and Suites

This Article establishes safe escape routes from a room or suite in the event of a fire by limiting the distance
(and hence the time) required to reach an egress door from that space.

9.9.8. Exits from Floor Areas

9.9.8.1. Measurement of Travel Distance

This Article establishes how travel distances to exits are measured, and provides some relaxations and
alternative compliance options for well-protected areas, sprinklered buildings, and wide hallways.

Generally, travel distance to an exit is measured from the most remote part of the floor area, the same as
it is for rooms or suites (Figure 9.9.-10).

If a room or suite is separated from the corridor by partitions that provide a reasonable degree of fire protection
(45 min), it is assumed that the occupants in that room or suite will be protected from external fires until they
reach the egress door from that fire compartment. The travel distance can therefore be assumed to start from
the egress door of the room or suite, and be measured to the nearest exit (Figure 9.9.-10).

If the building is sprinklered, the main threat to occupant escape will be from smoke. In sprinklered buildings,
therefore, the travel distance to exits can be measured to the room or suite entrance of an enclosing fire
separation that is not required to have a fire-resistance rating.

Travel distance to an exit can also be measured from the egress door of a room or suite having no fire separation
between it and the corridor, if the floor area is sprinklered and the corridor is sufficiently wide (9 m (30 ft.)) and
high (4 m (13 ft.)) to provide an adequate reservoir for smoke above head level. This is intended to allow for
adequate escape time in the event of fire before the corridor becomes untenable. Such shopping-mall-type
corridors, however, usually fall within the size limits of NBC Part 3 rather than NBC Part 9.
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Figure 9.9.-10
Travel distance to an exit

9.9.8.2. Number of Required Exits

This Article establishes the number of exits required to evacuate people quickly and safely, and limits the
allowable travel distances and time to reach a place of safety given the building’s occupancy classification. It
is assumed that one exit may become untenable as a result of fire or smoke, making an alternative escape
route necessary.

The size and occupancy restrictions placed on single exits from floor areas make the use of single exits the
exception rather than the rule. Generally, at least two exits are provided for buildings within the scope of NBC
Part 9. In long buildings, however, even two exits may not be adequate if the travel distance to reach the
nearest one is excessive. In business and personal services occupancies (Group D), the travel distance (40 m
(131 ft.)) is allowed to be greater than for other occupancies (30 m (98 ft.)) because of the lower perceived

risk. Since sprinklers reduce the potential severity of a fire, their use permits even greater travel distance

(45 m (148 ft.)) to an exit.

The principle of separate escape routes required in relation to rooms and suites also applies to exits from a floor
level provided certain conditions are met. In fact, the maximum floor areas that can be served by a single exit
and the maximum travel distance to the exit are the same as those allowed for a single egress from rooms and
suites. Single exits, however, can only be used in one-storey and two-storey buildings, and only if the total
occupant load served by the facility (from all floor levels) is 60 or less.

When two or more exits are provided, each must be independent of the other so that, should one become
involved in a fire, it would not affect the others. In order to preserve the principle of having a choice of escape
routes, the exits have to be spaced as far apart as possible or be otherwise separated to reduce the chance of
both becoming inaccessible at the same time. NBC Article 3.4.2.3. has specific requirements for the distance
between such exits (generally one half the maximum diagonal dimension of the floor area), but it is considered
impractical to impose such requirements in the small buildings governed by NBC Part 9.

Where an exit stair terminates at an interior location, it generally has an exit corridor from the stair to the
exterior. This exit corridor is subject to all of the requirements for exit stairs, including fire separations, surface
flame-spread limits and occupancy prohibition.
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9.9.8.3. Contribution of Each Exit

This Article ensures that if any one exit is untenable, at least half of the total required exit capacity will still
be available for escape.

9.9.8.4. Location of Exits

This Article intends to ensure that a sufficient distance between exits is provided to make it unlikely that
both exits will become inaccessible at the same time.

9.9.8.5. Exiting through a Lobby

This Article establishes conditions under which an exit route can run through a lobby near grade level, by
placing restrictions on the lobby’s design and construction, and by limiting the occupancies adjacent to it.

Traditionally, small hotels have been allowed to use the entrance lobby rather than an exit corridor as part of
the required exit system. This practice has apparently caused no serious problems, and in recent times it has
been extended to all occupancies. Although the entrance lobby does not have to meet the same high standards
as are required for exit corridors, a number of restrictions are imposed to ensure that occupant safety is not
compromised. This is the only case where occupants using an exit are obliged to re-enter a floor area before
reaching a place of safety outside the building. Passenger elevators are permitted to open into a lobby provided
the doors are designed to remain closed except while loading or unloading passengers.

9.9.8.6. Mezzanine Means of Egress

This Article establishes the conditions under which means of egress has to be provided to a mezzanine level the
same way it would be provided for any floor area. It establishes limits based on the occupant load and size of
the mezzanine level, as well as the distance to the next exit.

9.9.9. Egress from Dwelling Units

9.9.9.1. Travel Limit to Exits or Egress Doors

This Article describes the acceptable egress facilities in a dwelling unit in the event of a fire. It also sets the
limits of the vertical travel required to reach an egress level and permits an increase of the travel distance where
a unit cannot be exposed to fire from a lower unit.

Many household activities are a potential fire risk, and the age and mobility of family members can vary widely.
These factors, together with the need for dwelling units to provide sleeping accommodations, make them a
marked risk to life safety. Dwelling units also differ from other typical suites in that they are commonly designed
to occupy two or more levels. This, along with the other risk factors, is taken into account in regulating egress.

The travel distance can be exceeded in detached, semi-detached and row houses (where a dwelling unit is not
located above or below another dwelling unit) if the storey is served by a balcony that can provide a temporary
refuge, or by an openable window located close enough to the ground to allow the occupant to escape without
serious injury. This effectively permits houses up to three storeys in building height to have a single egress door
if they have a balcony or an escape window on the top floor.

Dwelling units have to be designed so that it is not necessary to travel up or down more than one storey to
reach a level served by an exit doorway within 1.5 m (5 ft.) of ground level. An exception is made if a floor
level is served by an exterior balcony or escape window. This window must be operable, with a sill height
of 1m (3 ft. 3in.) or less and within 7 m (23 ft.) above ground level. It must also be at least 1 m (3 ft. 3 in.)
high, and 0.55 m (22 in.) wide.

In effect, a single exit door within 1.5 m (5 ft.) of the ground is permitted for most one-storey and two-storey
dwelling units, and for three-storey dwelling units if the top storey has an exterior balcony or escape window.
In dwelling units with a narrow hallway (less than 860 mm (34 in.)) that serves the bedroom and bathroom
area, such as in certain manufactured home designs, a second exit doorway is required at the end furthest
from the living area.
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9.9.

Many dwelling units, particularly in multi-family
buildings, have single egress doors, and most multi-storey
units have single access stairs to different floor levels. This

secondary and separate
means of egress

travel distance within the dwelling to the egress door does
not exceed one storey. If the egress door is not an exterior
door within 1.5 m (4 ft. 11 in.) of the ground, it must open
into a corridor, enclosed stairway or exterior passageway.
If these facilities are shared with other units, the occupants
must be given a choice of two exits, or a separate egress
facility must be provided for the units.

is considered to be an acceptable risk provided that the V|

If the egress from a dwelling is into a dead-end corridor

Suite A

S? Suite B

L.

longer than 6 m (19 ft. 8 in.) (NBC Article 9.9.7.3.), a
separate means of egress is also required from the unit i
to give the occupants a second escape route. Similarly, Figu

re 9.9.-11
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if a dwelling opens directly onto an exit stairway shared Dwelling units opening directly into a shared exit

by other units (Figure 9.9.-11), a second means of egress

is required from the unit, unless the exterior passageway or balcony common to the units is less than
1.5 m (4 ft. 11 in.) above grade when served by a single exit stairway.

Figure 9.9.-12 illustrates the NBC exit requirements for dwelling units with more than one storey.
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Figure 9.9.-12

Travel limits to exits or egress doors for dwelling units with more than one storey
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9.9.9.2. Two Separate Exits

This Article facilitates escape from a dwelling unit with shared egress facilities by ensuring that should one exit
be untenable, a second and separate exit will be available for escape.

Houses and dwelling units in houses with a secondary suite are not required to have two separate exits from a

door exiting into a public corridor or exterior passageway.
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9.9.9.3. Shared Egress Facilities

This Article establishes which shared egress facilities trigger the need for a dwelling unit to have a second and
separate means of egress. This ensures that should one exit be untenable, a second and separate means of
egress will be available for escape.

A dwelling unit above another unit can have its own private egress stairway designed so that it is an integral part
of the upper unit. This would permit a single exit from the upper unit. Such a stairway, however, would have to
be separated from the lower dwelling unit by the same level of fire separation as required between the units.

Requirements for a second exit from a corridor that serves as a means of egress for more than one dwelling unit
is waived for dwelling units in houses with a secondary suite.

In a house with a secondary suite, where a dwelling unit is located above another dwelling unit, the upper unit
of the house shall be provided with a second and a separate egress only when the egress door from that unit
opens onto an exterior passageway that is located at a distance of more than 1.5 m (5 ft.) above adjacent ground
level, is served by only one exit stairway or ramp, and has a floor assembly with limited fire-resistance rating.

9.9.10. Egress from Bedrooms

9.9.10.1. Egress Windows or Doors for Bedrooms

This Article presents the emergency escape requirements from bedrooms should a fire prevent escape by
normal egress routes. Although bedroom windows are not considered to be ordinary escape routes, many
occupants have been saved by using them in an emergency.

Unless a dwelling unit is sprinklered, or a bedroom has a doorway to the exterior, every bedroom or
combination bedroom must be provided with at least one outside window or exterior door that can be opened
from the inside without the use of tools to provide an emergency means of escape or rescue from bedrooms.
These windows must have an unobstructed open portion having a minimum area of 0.35 m?2 (3.8 ft.2) with no
dimension less than 380 mm (15 in.) (Figure 9.9.-13). For sliding windows, the minimum dimension applies
to the openable portion of the window.
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Figure 9.9.-13
Compliance of egress windows for bedrooms with NBC Clause 9.9.10.1.(2)(a)

The escape path must not go through nor open onto another room, floor or space. Bedroom windows required
to serve as emergency means of escape or rescue need to remain open during an emergency without the need
for support to maintain the open position.

Where a bedroom is located in a basement, an escape window or door must be located in the bedroom. It is not
sufficient to rely on egress through other basement space to another escape window or door.

It is recommended that window sills intended for emergency exit be no more than 1.5 m (5 ft.) above the floor.
Where this is difficult to provide (such as with basement bedroom windows), access to the windows can be
improved through means such as built-in furniture beneath the window.

102 lllustrated User’s Guide — NBC 2015: Part 9 of Division B, Housing and Small Buildings



Copyright © NRC 1941 - 2019 World Rights Reserved © CNRC 1941-2019 Droits réservés pour tous pays

Means of Egress 9.9.

In some instances, windows located on the second or third floor of a dwelling are required to be larger than the
minimum size specified for bedrooms. This is to permit rescue by firefighters where vertical travel distance to
an exit for the occupant is excessive. There is no exemption for houses with a secondary suite.

Additional Requirements for Egress from Windows in a Window Well

Where a window well that is required to serve for escape or rescue is covered with a protective enclosure, the
enclosure needs to be openable from the inside without the use of tools, keys or special knowledge.

Where an escape window opens into a window well, it must have a clearance of at least 760 mm (30 in.)
in front of the window. Once the 760 mm (30 in.) is provided, no additional clearance is required for
windows with sliders, casements or inward-opening awnings. However, additional clearance is required
for outward-opening awning windows to provide the required 760 mm (30 in.) beyond the outer edge
of the sash as shown in Figure 9.9.-14.
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Figure 9.9.-14
Minimum clearance for egress windows for bedrooms opening into a window well

9.9.11. Signs
9.9.11.1. Application

This Article establishes where exit signage is required.

The requirements for exit signage apply to all exits except those serving not more than one dwelling unit or a
house with a secondary suite.

9.9.11.2. Visibility of Exits

This Article requires that exits be located so as to be clearly visible or that their locations be clearly indicated by
signage where they are not obvious to the occupants.

Within a single dwelling unit or a house with a secondary suite, locating exits is not a problem because of the
occupants’ familiarity with the building. In locations where occupants are less familiar with the building,
however, confusion can occur under emergency conditions unless the egress route is clearly marked. A clearly
marked egress route is especially critical in locations providing sleeping accommodations, such as hotels,
motels and apartment buildings. Dead-end corridors and complicated egress routes can add to the confusion
and should be avoided.

In small buildings in which the corridor arrangement is relatively simple and without dead ends, the direction
of egress may be obvious to the occupants, or every egress direction may lead to an exit. Signs indicating the
locations of exits are not necessary in such situations.
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Where an exterior exit door is located such that it could be obstructed by parked vehicles or storage, a visible
sign or a physical barrier prohibiting such obstructions must be installed on the exterior side of the door. This
requirement is intended to prevent objects like parked vehicles or dumpsters from being placed adjacent to the
door where they could impede the evacuation of the building in an emergency.

9.9.11.3. Exit Signs

This Article sets the requirements for exit signs over .
doors intended as escape routes in the event of a fire.
Every exit door in a building that is three storeys in
building height or has an occupant load greater than
150 is required to have an exit sign above or adjacent
to the door. In small buildings with a limited number
of persons, the exit locations are sufficiently obvious
that exit signs over doors are not necessary.

GGO00184A

To be effective, exit signs have to be obvious in the Figure 9.9.-15
direction of egress. Although these are normally
illuminated internally, external lighting is also permitted.
Exit signs are internationally recognized symbols. The
colours and lettering are easily understandable without having to be read. (Figure 9.9.-15).

Example of a standardized exit sign

The purpose of exit sign illumination is to facilitate escape in the event of a fire by keeping the power to the
circuit that illuminates the exit signs from being interrupted unnecessarily as a result of power demands or
servicing that is unrelated to the exit illumination.

9.9.11.4. Signs for Stairs and Ramps at Exit Level

This Article requires that it be clearly indicated where ramps or stairways that do not lead to an exit may be
mistaken as an exit route. In some building designs it may not be obvious that a stairway to a basement does
not lead to an exit, and additional signage is necessary to avoid confusion.

When three-storey buildings have stairs to the basement, people could walk past the exterior exit door in a
fire and be trapped in the basement. Signs are therefore required, in both directions, to indicate the correct
direction of exit route.

9.9.11.5. Floor Numbering

This Article establishes standardized floor numbering to help occupants easily identify the storey on which
they are located.

Each floor is to be numbered so that it can be identified by occupants, including blind or visually impaired
persons. The number is to be placed beside the exit door on the stair side and the numbers are to be raised so that
the floor number can be discerned without reading. To be effective, it must provide maximum colour contrast.

9.9.12. Lighting

The lighting ordinarily provided in corridors and stairs for their everyday use is usually more than adequate to
meet the requirements of this Section. This does not ensure future safety, however, since bulbs may not be
replaced or lower wattage bulbs may be substituted. These risks can only be attenuated through a periodic
inspection of the occupied building.

9.9.12.1. Application

This Article establishes where lighting is required on escape routes. Exit lighting is required for all exits except
those serving not more than one dwelling unit or a house with a secondary suite.

9.9.12.2. Required Lighting in Egress Facilities

This Article establishes the minimum lighting levels for egress facilities to help escape in the event of a fire, and
to avoid accidents in the everyday use of egress facilities.
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9.9.12.3. Emergency Lighting

This Article establishes where emergency lighting has to be provided, how it must be powered, and how it
must be actuated. It also sets the minimum light intensity values for exit signs.

These requirements intend to facilitate escape in the event of a fire if the normal electrical supply is interrupted,
by providing an alternative means for illuminating principal escape routes. Power failure, whether caused

by fire or natural events, can seriously impede egress and access to exits. While this is particularly critical in
multi-family residential buildings because of nighttime occupancy, emergency lighting is now considered
necessary for critical escape paths in all occupancies.

In a floor area divided into separate rooms or suites, these escape paths include the public corridors as well as
the exit stairways. In open floor plans, they also include the principal pedestrian routes to exits such as major
aisles in stores or open offices. However, they do not include individual dwellings. The most common means
of providing emergency lighting in small buildings is by self-contained, battery-operated units that are kept
continuously charged by the regular electrical supply. Such lighting must be automatically actuated when
power fails, and have sufficient power to light the egress routes for long enough to ensure the safe egress of
the occupants (30 min).
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Section 9.10.
Fire Protection

Introduction

The objectives of fire safety measures are to reduce the risk that a person in or adjacent to a building will

be injured due to a fire and to minimize the potential damage to the building where a fire originates and to
adjacent buildings. While compliance with Code requirements can reduce the likelihood of fires, it cannot
prevent them. Most fire safety requirements, therefore, have components of both life safety and property
protection, although the amount of emphasis placed on each of these components varies.

General Principles
Fire Safety Features

The fire safety features in this Section can be broadly divided into six principal categories:

(1) Protecting the structural members to reduce the risk of premature collapse of a building, in order to
give the occupants time to escape, and to allow firefighters a chance to extinguish the fire before the
damage becomes too extensive. This is commonly referred to as structural fire protection (e.g., NBC
Subsections 9.10.3. and 9.10.6.);

(2) Dividing the building into fire compartments (compartmentation), both to retard the spread of fires
beyond their area of origin and to delay the onset of untenable conditions in other areas of the building
during fire emergencies (e.g., NBC Subsections 9.10.8. and 9.10.9.);

(3) Controlling the rate of fire spread within a compartment by limiting the flame-spread properties of the
lining materials. This allows additional time to evacuate the building and reduces the extent of fire
involvement prior to the commencement of firefighting (e.g., NBC Subsections 9.10.12. and 9.10.13.);

(4) Controlling the spread of fire from one building to another by regulating the construction of the
exterior walls and the openings in them relative to their distance from other buildings (e.g., NBC
Subsections 9.10.14. and 9.10.15.);

(5) Providing an early warning of fire through automatic detection and alarm systems to give occupants a
chance to escape while the fire is in its early stages (e.g., NBC Subsections 9.10.18. and 9.10.19.); and

(6) Providing access to the building for both firefighters and their equipment to reduce any delays in
rescue and firefighting (e.g., NBC Subsection 9.10.20.).

Compartmentation

Compartmentation is the practice of dividing a building into fire compartments, either to confine fires to
their areas of origin or to prevent them from reaching areas that must be kept tenable in a fire emergency. In
NBC Part 9, compartmentation encompasses the requirements contained in the following Subsections:

* 9.10.9., Fire Separations and Smoke-tight Barriers between Rooms and Spaces within Buildings,

¢ 9.10.10., Service Rooms,

e 9.10.11., Firewalls,

* 9.10.12., Prevention of Fire Spread at Exterior Walls and between Storeys, and

* 9.10.13., Doors, Dampers and Other Closures in Fire Separations.

The construction of floors as rated fire separations, and the separation of major occupancies with higher
occupant risks is the first major step in compartmentation.
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Openings through most floor assemblies are required to be protected by shafts or other means to ensure that
fire does not spread from floor to floor, unless other compensating measures are taken. These measures are
described in NBC Subsection 3.2.8. For example, openings through floors might be necessary in an industrial
building for conveyor belts or other equipment needed for manufacturing. In some uses, such as in parking
garages, it is obviously impractical to create effective separations at each floor level. The use of escalators
and moving walkways also presents difficulties in achieving effective fire separations at each floor level.

In apartment buildings with multi-level dwelling units, floors within the units do not have to be constructed
as fire separations. If fire separations were required, stairs within the units would have to be protected with
rated shafts and have self-closing doors at the top and bottom of each flight. Since dwelling units are
relatively small and are required to be separated from other units, the interconnection of storeys within units
is considered an acceptable risk (NBC Article 9.10.9.4.).

Although assemblies required to have a fire-resistance rating are generally required to be supported from
below by members with a similar rating (NBC Article 9.10.8.3.), this does not apply to service rooms on the
basis that the collapse of such rooms and spaces, which are not normally occupied, do not pose a hazard
to persons. Since these compartments are intended to contain fire at the place of origin, and not to protect
the contents from fires originating elsewhere, the floor construction is not required to be supported from
below by members with a similar fire resistance (NBC Article 9.10.10.2.).

In other locations, the prime objective may not be to contain a hazard, but to protect the space from fires
originating elsewhere. Public corridors and exit stairways, for instance, are required to be isolated by fire
separations to prevent the entry of fire so that they will remain tenable while the building is being evacuated.
This type of fire compartmentation has the objective of protecting the means of egress from a fire originating
outside the space, as opposed to restricting fire spread from within the compartment. This is important to
keep in mind when considering the wall and ceiling construction of the compartment.

Table 9.10.-A
Minimum Fire-Resistance Ratings for Fire Separations in Various Locations (NBC Subsections 9.10.9. and 9.10.10.)

Copyright © NRC 1941 - 2019 World Rights Reserved © CNRC 1941-2019 Droits réservés pour tous pays

Locaton G Fre Separaton

Private residential parking garages -
Parking garages for up to five cars 1h
Parking garages for more than five cars 15h
Repair garages 2h
Individual residential suites (one level) 45 min
Individual residential suites (two or more levels) 1h
Incinerator rooms 2h
Fuel-fired furnace and boiler rooms 1 ho
Rooms for temporary storage of combustible refuse 1 h@
Public storage rooms in residential occupancies 1 h@
Other service rooms 1 hG
Public corridors 45 min@)
Exits 45 min®)

Notes to Table 9.10.A.:

(1) No fire separation is required if the equipment serves only one room or suite, or a building up to 400 m2 (4 300 ft.2) in building area and up to
two storeys in height, if the equipment is designed to be unprotected. No fire separation is required if the equipment serves a house with a
secondary suite and the equipment is located in a service room where the walls and floor between the service rooms and dwelling units are
protected by a continuous smoke-tight barrier consisting of at least 12.7 mm (1/2 in.) gypsum board.

2 Can be reduced to 45 min if the floor assembly is permitted to have a minimum fire-resistance rating of 45 min or if the storage room

is sprinklered.

No fire separation is required if the equipment creates no hazard or if the floor area is sprinklered.

No fire separation is required in non-residential occupancies if the floor area is sprinklered.

Must not be less than that required for the floor above the fire separation.

GRCRC
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Dwelling units and most suites of other occupancy classifications are also required to be isolated as fire
compartments. The objective is both to contain fire to its area of origin and to protect the space from fire
occurring elsewhere. Because of their relatively low fire risks, suites of Group D (business and personal
services) occupancy are not required to be fire separated. If a building is sprinklered, suites in Group E
(mercantile) occupancies are also exempted, provided that the suites are served by public corridors more
than 5 m (16 ft.) wide (NBC Articles 9.10.9.13. and 3.3.1.4.).

When dwelling units have more than one storey open to each other (including the basement), the resulting
fire load is greater than that for single-level units. The fire resistance around multi-level units, therefore, is
required to be greater than that for single-level units.

Experience has shown that some locations and activities in buildings are known to be more hazardous than
others. They are therefore required to be separated from the remainder of the building by fire separations.
Certain industrial uses, such as vehicle repair or parking, are considered to be sufficiently hazardous to be
isolated by fire separations. Public storage areas in apartment buildings, incinerator rooms, furnace rooms,
boiler rooms, garbage rooms, transformer rooms, and most other service rooms have a higher incidence of
fires than other areas. They are also required to be isolated by fire compartments.

A summary of the minimum fire-resistance ratings for fire separations in various locations is provided
in Table 9.10.-A.

9.10.1. Definitions and Application
9.10.1.1. Sloped Roofs

This Article defines at what angle a sloped roof is to be considered a wall in terms of its exposure to and from
another building. The fire hazard posed when one building exposes another to heat radiation depends on the
intensity of the radiation. This in turn depends on the angle that one surface makes with another, and with the
maximum radiation occurring when the surfaces are parallel.

not considered a wall
because it is adjacent to
an unoccupied space

considered a wall
because it is adjacent

attic space
(unoccupied)
= 60°

/to an occupied space
and has a slope of 60°
. or more
room intended
for occupancy
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Figure 9.10.-1
Sloped roof considered as a wall

The steeper a roof, the greater the potential radiation to an opposing wall, with the maximum occurring when
the roof surface approaches a vertical position. At an angle of 60° or more to the horizontal, the potential
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radiation hazard is considered to be sufficient for the roof surface to be considered as a wall for the purpose of
establishing spatial separation, and determining the construction of the roof assembly (Figure 9.10.-1).

A roof with a slope of less than 60° to the horizontal is considered a roof, even if it is adjacent to a room or
space intended for occupancy.

9.10.1.2. Testing of Integrated Fire Protection and Life Safety Systems

This Article states that, where life safety and fire protection systems and systems with fire protection and
life safety functions are integrated with each other, they must be tested as a whole in accordance with
CAN/ULC-51001, “Integrated Systems Testing of Fire Protection and Life Safety Systems,” to verify that they
have been properly integrated.

Life safety and fire protection systems are often installed by more than one tradesperson. For example, one
tradesperson may install a door hold-open device whose actuation depends on a fire alarm system installed by
another tradesperson. All required life safety and fire protection systems must be tested during the integrated
systems testing of the building to ensure the proper operation and integration of the systems.

9.10.1.3. Items under Part 3 Jurisdiction

This Article indicates those aspects of fire protection that are covered under NBC Part 3. NBC Section 9.10. is an
abridgment of the requirements therein. The requirements are not as extensive as are those in NBC Part 3,
due to the size and occupancy limits of NBC Part 9.

A number of design features regulated in other Parts of the NBC are not commonly used in Part 9 buildings.
These are cross-referenced, rather than duplicated in NBC Part 9. NBC Part 3, for example, regulates fire
protection requirements for commercial cooking equipment and roof-mounted, fuel-fired equipment. In the
event that these are used in Part 9 buildings, the requirements in NBC Part 3 are referenced.

Similarly, other requirements included in NBC Part 3 are generally not associated with the prescriptive type
of requirements that apply to buildings covered in NBC Part 9 and are also only referenced. These include
requirements for:

tents and air-supported structures,

transformer vaults,

walkways between buildings,

elevators and escalators,

rooms or spaces intended for hazardous or explosive materials,

fuel dispensing,

service shafts and chutes,

sprinkler and standpipe systems,

fire alarm and detection equipment,

noncombustible construction,

firewalls,

fire dampers, and

fire pumps.

Building occupancies regulated in NBC Part 9 are based on major occupancy classifications as discussed in
Guide 9.1.1., Application. They can have subsidiary occupancies that differ from the principal occupancies.
Where a subsidiary occupancy is used for assembly or high-hazard industrial uses—occupancies not covered in
NBC Part 9—that subsidiary occupancy is regulated in NBC Part 3 (NBC Subsections 3.3.2. and 3.3.5.) even
though the major occupancy falls within the scope of NBC Part 9.

Buildings incorporating more than one level of basement, or that have a basement area in excess of 600 m?2
(6 450 ft.2), require special safety features not covered in NBC Part 9. These are also cross-referenced to NBC
Part 3 (NBC Article 3.2.2.15. and NBC Subsection 3.2.1.).

The fire protection requirements in NBC Section 9.10. have only limited application to detached houses. NBC
users interested only in detached houses should note the specific requirements summarized in Table 9.10.-B.
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Table 9.10.-B
Fire Protection Requirements for Detached Houses
Subject NBC Reference
Fire resistance of exterior walls (for houses within 1.2 m (3 ft. 11in.) 9.10.1.1., Sloped Roofs;
of property line) 9.10.3.1., Fire-Resistance and Fire-Protection Ratings;

9.10.3.3., Fire Exposure;
9.10.15.4., Glazed Openings in Exposing Building Face; and
9.10.15.5., Construction of Exposing Building Face of Houses

Surface flame spread on walls and ceilings 9.10.3.2., Flame-Spread Ratings;

9.10.17.1., Flame-Spread Rating of Interior Surfaces;
9.10.17.10., Protection of Foamed Plastics; and
9.10.17.11., Walls and Ceilings in Bathrooms

Construction between houses and attached garages 9.10.9.16., Separation of Storage Garages; and
9.10.13.15., Doors between Garages and Dwelling Units

Spatial separations between houses 9.10.15., Spatial Separation Between Houses
Fire blocks in concealed spaces 9.10.16., Fire Blocks

Protection of foam insulation 9.10.17.10., Protection of Foamed Plastics
Smoke alarms 9.10.19., Smoke Alarms

Fire department access 9.10.20.3., Fire Department Access to Buildings

9.10.1.4. Items Under Part 6 Jurisdiction
This Article indicates those aspects of fire protection that are covered under NBC Part 6.

Commercial cooking equipment can generate large quantities of grease and smoke that must be ventilated

to the exterior, usually by means of duct work. Such equipment can also be a source of accidental fires that
can spread into the duct work to ignite grease deposits. The purpose of NBC Article 6.2.2.7. is, in the first
place, to indicate that special provisions are needed to reduce potential hazards by means of appropriate
design procedures; and second, to reduce the risk of damage to the building or adjacent property as a result of
fire or explosion in a rooftop fuel-fired appliance.

9.10.2. Occupancy Classification

The risk to life and property in a building is dependent on the activities of the occupants. An occupancy
classification system is used to group various activities together into similar risk groups for the purposes of
simplifying the application of NBC requirements.

9.10.2.1. Occupancy Classification
This Article sets out the NBC Part 9 occupancy classifications. Also, see Guide 9.1.1.1., Application.

The term “major occupancy” designates the principal use of a building (or portion of a building), and includes
subsidiary occupancies that complement the principal occupancy.

Buildings in which the occupants are at the same general level of risk are placed in the same major occupancy
group. However, the effect of having different major occupancy classifications on the structural fire-protection
levels for buildings that fall under NBC Part 9 is much less apparent than for those that fall under NBC Part 3,
due to their limited building size and less critical occupancies.

Classifying a building according to its major occupancy is also used to broadly categorize its fire load potential
(“fire load” designates the weight of combustible content per unit of floor area). This provides one of the
significant parameters used in establishing the level of structural fire protection required. While fire loads can
vary widely within an occupancy group, major occupancy designations provide an approximate means for
establishing fire load divisions.

Every building that might qualify for design under NBC Part 9 is classified according to its major occupancy
described in NBC Table 9.10.2.1. See Table 9.1.-B for further description of the parameters for design under
NBC Part 9.
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9.10.2.2. Custodial and Convalescent Homes

This Article defines the occupant limit for designing custodial and convalescent homes under NBC Part
9. Convalescent homes and children’s convalescent homes would normally be classified under Group B,
Division 3, which must conform to the requirements of NBC Part 3.

Smaller facilities where the occupants are ambulatory and live as a single housekeeping unit, and where there
are sleeping accommodations for not more than 10 persons, can be constructed as residential occupancies
under NBC Part 9. Where the number of occupants is very limited, the activities within the home resemble the
type of activities that would be carried out in a dwelling unit in a residential occupancy, and the occupants
would be subject to a risk similar to that of a family in a dwelling unit.

9.10.2.3. Major Occupancies above Other Major Occupancies

This Article establishes the fire protection requirements for buildings where major occupancies are located
above other major occupancies. These requirements are intended to provide sufficient structural stability
under fire conditions to permit total evacuation, and to give firefighters a chance to extinguish a fire before
a building is destroyed. Since both evacuation time and the difficulty in firefighting increase with storey
height, the fire-resistance rating must take into account the total building height, and not the height of each
major occupancy component.

If a building contains more than one major occupancy located above another, the structural fire protection
requirements for each major occupancy are the same as if the entire building contained that occupancy. The
floor-ceiling construction separating different major occupancies is governed by the occupancy below, since the
floor is assumed to be exposed from that direction (NBC Article 9.10.8.3.).

Example 3 - Calculating the Minimum Fire-Resistance Ratings Required for Loadbearing Assemblies in a Three-Storey
Building Containing Group D and E Major Occupancies
The top storey of a three-storey combustible building is classified as a Group D (business and personal services)
major occupancy, and the bottom storeys are classified as a Group E (mercantile) major occupancy (Figure A). Find
the minimum fire-resistance ratings required for the loadbearing building assemblies.
1. The minimum fire-resistance rating for the
roof is the same as that required for the roof
of a three-storey building of Group D major Group D
occupancy (NBC Article 9.10.2.3.), 45 min (business and
(NBC Table 9.10.8.1.). personal services) N
2. The loadbearing walls of the third storey TE;nrler:J m
are required to have the same minimum minimufn\ (NBC Table
fire-resistance rating as the roof they support 45 min Group E 9.10.8.1)
(NBC Article 9.10.8.3.), 45 min. (NBC Article (mercantile)
9.10.8.3.) \Q
3. The minimum fire-resistance rating for the floor
assemblies on the second and third storeys is K» Group E \
the same as that required the floor assemblies PE
of a three-storey building of Group E major (el
occupancy (NBC Article 9.10.2.3.), 45 min
(NBC Table 9.10.8.1.). IS R M A AR
EG00351C
4. The loadbearing walls of the first and second .
storeys are required to have the same minimum Figure A
fire-resistance rating as the floor assemblies Minimum fire-resistance ratings ina three-storey bUIIdIng
they support (NBC Article 9.10.8.3.), 45 min. containing Group D and E major occupancies

9.10.2.4. Buildings Containing More than One Major Occupancy
This Article establishes the fire protection requirements for buildings with more than one major occupancy.
If different major occupancies are located on the same storey, the level of structural fire protection for that

storey is determined on the basis of the more restrictive one, again assuming that the entire building is of that
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occupancy. A major occupancy that constitutes less than 10% of the floor area can be ignored, unless it is
classified under the category of medium-hazard industrial. It is important to know that certain uses, due to
their inherent fire risk either external or internal to the use, are required to be compartmented. Residential
suites (NBC Article 9.10.9.14.), storage garages (NBC Article 9.10.9.16.) and repair garages (NBC Article
9.10.9.17.) are examples of occupancies that must be compartmented.

9.10.3. Ratings

9.10.3.1. Fire-Resistance and Fire-Protection Ratings

This Article references three methods for assigning a fire-resistance rating to a building assembly so that it
will withstand the effects of fire for its rating period.

A number of tests have been developed to evaluate the performance of various building elements under fire
conditions. The tests attempt to duplicate the conditions in real building fires. Walls are tested in a vertical
position with fire exposure on one side. Floors and roofs are tested in a horizontal position with fire exposure
from below. Columns are tested in a vertical position with fire exposure on all sides. All tests use the same
temperatures, which are designed to mimic a rapidly developing fire.

On the basis of such tests, assemblies have been assigned fire-resistance ratings, which are usually expressed in
hours or minutes. For a given rating, an assembly must be able to support its design load for the designated
period, and the temperature on the unexposed side must not rise to a level that would ignite the combustible
materials that may be in contact with it. The latter condition does not apply to columns.

To reduce the expense of testing generic construction systems, procedures for calculating fire resistance

have been developed. These procedures are based on the analysis of hundreds of commercial tests, and are
contained in NBC Appendix D. Results of these tests or extrapolations are provided in NBC Tables 9.10.3.1.-A
and 9.10.3.1.-B, which list the fire-resistance ratings and sound transmission class (5TC) ratings of numerous
common wall, floor and roof assemblies.

Information about Tables 9.10.3.1.-A and 9.10.3.1.-B

While a large number of the assemblies listed were tested, the fire-resistance and STC ratings for others were
extrapolated from the results of tests conducted on similar assemblies. Where there was enough confidence
relative to the fire performance of an assembly, the fire-resistance ratings were assigned relative to the
commonly used minimum ratings of 30 min, 45 min and 1 h, including a designation of “< 30 min” for
assemblies that do not meet the minimum 30 min rating.

Where there was not enough comparative information on an assembly to assign to it a rating with confidence,
its value in the tables has been left blank, indicating that its rating remains to be assessed through another
means. Future work is planned to develop much of this additional information.

The tables are provided only for the convenience of NBC users and do not limit the number of assemblies
permitted to those in the tables. Assemblies that are not listed or not given a rating in these tables are equally
acceptable provided their fire-resistance and STC ratings can be demonstrated to meet the requirements
either on the basis of tests referred to in NBC Article 9.10.3.1. and NBC Subsection 9.11.1. or by using

the data in NBC Appendix D.

It should be noted that NBC Tables 9.10.3.1.-A and 9.10.3.1.-B are not based on the same assumptions as
those used in Appendix D. Assemblies in NBC Tables 9.10.3.1.-A and 9.10.3.1.-B are described through their
generic descriptions and variants, and include details given in the notes to the tables. Assumptions for
Appendix D include different construction details that must be followed rigorously for the calculated ratings
to be expected. These are two different methods of choosing assemblies that meet required fire ratings.

Similarly, the fact that an assembly is listed in these tables does not mean it automatically complies with NBC
requirements. For example, a wall between a secondary suite and the primary dwelling unit of a house is
required to have an STC rating of 43. Assembly S2b in Table 9.10.3.1.-A would meet this requirement. The
same wall assembly would not comply with requirements for walls between two dwelling units that are not
in a secondary suite, because this wall assembly requires a minimum STC rating of 50.

In addition, testing agencies such as Underwriters Laboratories of Canada (ULC) and Warnock Hersey
publish lists of proprietary assemblies they have tested.
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9.10.3.2. Flame-Spread Ratings

This Article provides two different acceptable methods to establish the fire spread on the surfaces of various
building materials.

Flame-spread ratings are used to regulate the selection of interior wall and ceiling finishes to prevent the
rapid spread of fire. See NBC Subsection 9.10.17.

9.10.3.3. Fire Exposure

This Article establishes the direction from which the rating of an assembly needs to reach the required value. In
fires, horizontal assemblies can be exposed to much hotter temperatures on their bottom surfaces than on their
top surfaces, because hot gases rise and are replaced at floor level by cooler air. Exterior walls can be exposed to
much higher temperatures on their inside surface in the event of internal fire than those affecting their outside
surface in the event of a fire in an adjacent building. Interior walls, on the other hand, can be exposed to equally
severe temperatures from either direction and are therefore rated accordingly.

Exterior walls that are close enough to the property line to require them to be fire-rated must be rated for fires
originating on the inside of the building. Interior walls are generally symmetrical, so that the fire-resistance
rating will be the same, regardless of the side exposed to the fire. Exterior walls are generally not symmetrical,
however, and may have a different rating depending on the side exposed to the fire. For NBC purposes, it is
assumed that the exterior walls will only be exposed to fire from inside the building.

Floors and roofs are tested with fire exposure from below because fire spreads upward. The derived rating
represents their resistance from that direction.

9.10.3.4. Suspended Ceiling Membranes

This Article is intended to prevent the premature failure of a suspended ceiling as a result of fire. The buoyancy
of hot gases can lift unsecured ceiling panels that are intended to shield the structural members, thereby
reducing the time they can withstand fire. Hold-down clips are required to minimize uplift.

9.10.4. Building Size Determination

Building size determination is an essential step towards determining whether a building can be designed under
NBC Part 9. See Determination of Building Size in Guide 9.1.1.1., Application.

9.10.4.1. Mezzanines not Considered as Storeys

Mezzanines are attractive because they allow for a flexibility of design and can provide more value for the
user. They can do this without increasing building height, so that the building is subject to less onerous
requirements. However, mezzanines can also increase the risk to occupants because they can increase
the travel distance to exits, they may delay the discovery of a fire, and they may subject occupants on the
mezzanine to increased smoke hazards.

NBC Article 9.10.4.1. defines how mezzanines are taken into account in the determination of building size.
Any intermediate floor level within a storey has the potential to increase the occupant load and the total fire
load. Therefore, it can affect the safety of occupants.

Evacuation and firefighting operations are hampered as the number of storeys increases. This is due to the fire
load on each floor level, and the fact that evacuation requires more time for vertical travel than for horizontal
travel. Also, the occupants on one level are not aware of the conditions on another level. For these reasons,
safety provisions are generally more stringent as the number of storeys increases. The additional fire and
occupant loads for very small mezzanines are not large enough to be considered as additional storeys.

An enclosed mezzanine is not considered a storey if the area of the mezzanine does not exceed 10% of the area
of the suite in which it is located, and if the aggregate area of all the mezzanines occupies less than 10% of the
floor area of the buildings in which they are located.

Similarly, open mezzanines that are constructed so that it is possible to see what is happening above and below
the mezzanine floors can be somewhat larger without being considered storeys. The aggregate area of all open
mezzanines shall occupy not more than 40% of the floor area of the storey or the room (excluding stair and
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service shafts) where they are located, and the floor space above and below the mezzanine shall be open except
for obstructions that are not more than 1 070 mm (42 in.) in height (see Figures 9.1.-6 and 9.1.-7).

The allowable 40% area of the mezzanine is based on the area of the open portion of the room, excluding
the enclosed areas below the mezzanine.

Though mezzanines that can take up to 40% of the floor area are required to be open, some enclosed spaces are
permitted; however, that space is limited to no more than 10% of the area of the room in which the mezzanine
is located, and the walls must not block the view of the space below from the open portion. This means that

it should be located along a full height wall at the back or sides of the open mezzanine (see Figures 9.1.-6

and 9.1.-7).

Although in some cases the space above a mezzanine can be excluded from the calculation of building
height, any intermediate floor level within a storey that has storeys above effectively adds to the height of the
uppermost storey and therefore has an effect on the safety of occupants in the uppermost storey.

The occupant load within the reference storey also increases in proportion to the area of a mezzanine.
Mezzanines increase the occupant load and the fire load of the storey of which they are part, except in a
residential occupancy if the mezzanine is not used for sleeping. For the purpose of determining occupant
load, the areas of mezzanines that are not considered as storeys are added to the floor area of the storey on
which they are located (Figure 9.10.-2). An increase in occupancy load has direct implications on the direction
of door swing from suites, on the number of required exits from one-storey and two-storey buildings, on the
required exit signs and on the installation of fire alarms.

For the purpose of determining occupant load,
the areas of mezzanines not considered as
storeys are added to the floor area of the storey
on which they are located.

Totalarea=A  + M,

Suite 2 A=A +A+A,

Total

Mo =M, + M, + M,

Total

Suite 3

EG02090A

Figure 9.10.-2
Floor area for the purpose of determining occupant load, which includes the area of mezzanines not considered as storeys

9.10.4.2. More than One Level of Mezzanine
This Article defines how mezzanines are taken into account in the determination of building height when one

mezzanine is above another. If mezzanines occupy more than one level, the vertical travel distance of the upper
level(s) is increased, thereby increasing the time required for evacuation.
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For this reason, each level of a mezzanine that is partly or wholly superimposed above the first level of a
mezzanine needs to be considered as a storey when calculating the building height regardless of the area of the
mezzanine (see Guide 9.1.1.1., Application, for further information on building size determination).

9.10.4.3. Basement Storage Garages

This Article describes the conditions under which a basement can be considered a separate building. If a
basement parking garage is separated from the building above it, so that a complete burnout of the garage
portion will have little effect on the rest of the building, then the buildings on either side of the separation
may be considered as separate buildings, in much the same way as a firewall creates separate buildings. To
keep fire from travelling around the edge of the horizontal separation, the enclosing walls of the garage
above ground level must be constructed with the same degree of separation as that of the slab ceiling above
the garage (see Figure 9.1.-8).

9.10.4.4. Roof-Top Enclosures

This Article describes the conditions under which roof-top enclosures are not considered an additional storey.
The roof-top enclosures used for the protection of equipment and that allow access to a roof have no occupants,
except for occasional visits by service personnel. In addition, the areas protected by such enclosures usually
have very little fire load that would have an effect on the remainder of the building should a fire occur.
Therefore, such structures are not considered to add to the height of a building.

9.10.5. Permitted Openings in Wall and Ceiling Membranes

NBC Subsection 9.10.5. addresses the penetrations through a single membrane of a fire-rated assembly. NBC
Article 9.10.9.6. provides the requirements related to penetrations into or through fire separations, whether or
not they are rated.

9.10.5.1. Permitted Openings in Wall and Ceiling Membranes

This Article indicates where and in what configuration openings are permitted in wall and ceiling membranes.
If a wall or a floor depends on a membrane to achieve a certain fire rating, any opening through the membrane
will allow hot gases to enter the concealed space and possibly cause a premature failure of the separation in
the event of a fire.

A membrane, which is part of an assembly that is required to have a fire-resistance rating, should not be pierced
by openings unless the assembly’s performance has been tested and rated for given openings. An exception
is provided for tightly fitted electrical and other service outlet boxes.

Ceiling openings are critical since their exposure in fire is more severe (due to the buoyancy of the hot
combustion gases). Unless the rating for an assembly is based on tests in which the actual openings were
incorporated in the test specimen, the openings in ceiling membranes should be restricted as shown in
Figure 9.10.-3. NBC Appendix D contains rules for limiting such openings where the rating for the assembly is
1h or less.

9.10.6. Construction Types

The NBC deals with three principal types of construction: combustible, which has little inherent fire resistance
unless protected; heavy timber construction, which, although combustible, has a degree of resistance to
structural failure when exposed to fire owing to the substantial dimensions required of its members; and,
noncombustible construction. Even noncombustible construction may require protection to prevent its collapse
when exposed to fire, because structural steel or reinforcing steel has its load carrying capacity reduced at
elevated temperatures. The primary difference between combustible and noncombustible construction is that
noncombustible materials do not burn, nor do they contribute fuel to a fire. Thus, a basic noncombustible
structural frame, if adequately protected from the thermal effects of a fire, should remain in place throughout
a fire and offer some degree of safety to occupants and firefighters. However, the combustible components
permitted in noncombustible construction do burn and contribute fuel to a fire.
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Openings must lead directly
into noncombustible ducts.
Non-ducted return air
openings are not permitted.

area of
opening, A1

openings at least
2m (6 ft. 7 in.) apart

area of
opening, A2

A1 + A2 < 1% of ceiling area in combustible construction
< 2% of ceiling area in noncombustible construction
A1, A2 <130 cm? (20 in.?) if unprotected
< 930 cm? (144 in.?) if protected

EG00345C

Figure 9.10.-3
Opening limits into ceiling membranes with a fire-resistance rating

9.10.6.1. Combustible Elements in Noncombustible Construction

This Article indicates where combustible elements can be used in noncombustible construction. Although the
NBC recognizes several types of construction in establishing the maximum height and area limits for buildings
or occupancies, the basic division is between combustible and noncombustible construction. Combustible
construction refers to the type of construction that does not meet the requirements for noncombustible
construction. Noncombustible construction refers to the type of construction in which a degree of fire safety is
attained by the use of noncombustible materials for structural members and other building assemblies.

The term “noncombustible,” applied to a material, means that the material will pass the test for
non-combustibility as defined in CAN/ULC-5114, “Test for Determination of Non-Combustibility in Building
Materials.” This standard constitutes a test, which a material either passes or fails, but this result does not
constitute the sole criterion for judging the acceptability of a building material. Other criteria may include the
melting point temperature and the ability to remain in place when exposed to fire.

Noncombustible construction is used to reduce the probability of fire spreading within a storey during the
time required to achieve occupant safety, or for emergency responders to perform their duties. Although
certain combustible elements, such as finishing material and other items not directly involved in the load
carrying systems, are permitted for practical reasons, they are limited in quantity and in many cases their rate
of consumption in fire is controlled by restricting their flame-spread rating. The purpose is to reduce the
extent of damage that can occur before firefighting can be undertaken. While generally limited to buildings
beyond the scope of NBC Part 9, noncombustible construction is required for critical elements such as firewalls
and exterior walls that are close to a property line.

Combustible elements used in construction that is required to be noncombustible must conform to NBC
Subsection 3.1.5.

Noncombustible construction generally requires professional design, and is also regulated in NBC Part 3 (NBC
Subsection 3.1.5.) and NBC Part 4 (NBC Subsections 4.3.2. to 4.3.6.). Essentially, noncombustible construction
consists of noncombustible loadbearing members with limitations placed on the quantities and flame-spread
characteristics of combustible materials that may be used with these members. Noncombustible construction
may or may not be required to have a fire-resistance rating. This depends on the size and occupancy of the
building. Buildings covered by NBC Part 9 are not required to be of noncombustible construction by virtue
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of their small size and limited occupancy classifications. Where a building is built close to the property line,
however, the exterior wall may be required to be of noncombustible construction. Except between unstacked
row housing, walls located on property lines are required to be firewalls. (Firewalls are walls of masonry or
concrete construction that must conform to NBC Subsection 3.1.10., referenced from NBC Article 9.10.11.3.)

The most common combustible construction uses 38 mm thick (1 1/2 in. nominal) framing members spaced
400 to 600 mm (16 to 24 in.) apart, protected, where necessary, with gypsum board or lath and plaster
membranes (once used extensively and still acceptable) to achieve the required fire resistance. In some
cases, other materials such as plywood are used where the finish may be subject to rough handling, such as
in moveable buildings.

9.10.6.2. Heavy Timber Construction

This Article establishes the conditions, as set out in NBC Article 3.1.4.7., under which this type of construction
is considered to have a 45 min fire-resistance rating. This is achieved by establishing the minimum sizes for
columns and beams, as well as the minimum thicknesses for floor and roof components.

Heavy timber construction is another form of combustible construction, and is considered to have certain
advantages over traditional wood-frame construction in terms of fire performance. The structural members are
much larger in cross-section, making them more fire resistant and less likely to ignite.

Furthermore, heavy timber construction does not have as many concealed spaces that can make a fire difficult
to detect. Based on performance, heavy timber construction is assumed to have a fire-resistance rating of

45 min, although it actually varies depending on the member size and the jointing details. This type of
construction requires professional design, and is regulated under NBC Part 3 (NBC Article 3.1.4.6.) and NBC
Part 4 (NBC Subsection 4.3.1.).

9.10.7. Steel Members
9.10.7.1. Protection of Steel Members

This Article indicates that steel members used in construction required to have a fire-resistance rating must
be protected to enable them to have a required fire-resistance rating. Structural steel loses strength at higher
temperatures. To maintain its strength in fire conditions it must be protected by other materials such as
gypsum, concrete or masonry.

There are, however, some exceptions to this rule, which are given in NBC Article 3.2.2.3. Some steel members
such as short-span lintels and steel members for stairways that are not part of the structural frame of a building
are exempt from these requirements.

9.10.8. Fire Resistance and Combustibility in Relation to Occupancy,
Height and Supported Elements

The requirements that pertain to a building’s resistance to premature collapse in a fire are sometimes referred
to as structural fire protection measures. These affect the entire building and are not to be confused with
requirements to establish fire compartments. Structural fire protection requirements specify the types of
construction permitted, as well as the level of fire resistance required.

9.10.8.1. Fire-Resistance Ratings for Floors and Roofs

This Article contains the requirements for the structural stability of floor and roof assemblies to allow sufficient
time for occupants to escape in the event of a fire, and to permit firefighting to commence before excessive
fire damage occurs.

The fire-resistance ratings are listed in NBC Table 9.10.8.1. The risk of a roof collapsing in a fire is generally
considered to be less critical than that of a floor. Unoccupied roofs of combustible construction are not required
to have a fire-resistance rating; however, where a roof or portion of a roof supports an occupancy, that portion
must be constructed as a fire separation and have a minimum 45 min fire-resistance rating.
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9.10.8.2. Fire-Resistance Ratings in Sprinklered Buildings

Sprinkler systems have proven to be effective in detecting and suppressing fires in their early stages. Thus,
they permit more time for occupants to evacuate, and give firefighters added opportunity to extinguish a
growing fire with less risk of roof collapse.

This Article indicates the conditions under which fire-resistance ratings for roof assemblies, which are provided
in NBC Table 9.10.8.1., may be waived in buildings with sprinkler systems that are electrically supervised, and
where the operation of the sprinkler system is transmitted to the fire department.

9.10.8.3. Fire-Resistance Ratings for Walls, Columns and Arches

This Article indicates the conditions under which walls, loadbearing columns and arches are required to have a
fire-resistance rating. Floors and roofs are rated assuming that fire exposure from below is the most critical
condition. Unless the supporting structures have at least the same fire-resistance rating, the assembly may
collapse before its required rating period has been reached.

Where a floor or a roof is required to have a fire-resistance rating, the walls, columns and beams that support
that floor or roof are required to have at least the same rating as the floor assembly. This ensures that, should a
fire originate in the storey below, the supports for the floor will survive as long as the floor itself.

In the case of a separation between a secondary suite and the main dwelling unit, the fire separation
requirement is waived because it is too onerous, and the risk is comparatively low. In this case, a smoke-tight
barrier is required, which means that the separating elements (light-frame walls, columns, arches, and beams,
including loadbearing steel elements) that support floors between units in a house with a secondary suite
(including their common spaces) need to be protected by gypsum board at least 12.7 mm (1/2 in.) thick. This
includes loadbearing steel elements, but not heavy timber elements, masonry or concrete construction.

9.10.8.4. Support of Noncombustible Construction

This Article ensures that the fire resistance of noncombustible construction is not compromised by fire that
originates in constructions below them. In cases where noncombustible construction and a fire-resistance rating
are required, those constructions must be supported by noncombustible construction.

9.10.8.5. Service Rooms

This Article waives the requirement that an assembly immediately below a service room be fire-resistance rated,
because service room compartments are intended to contain fires to their place of origin. They do not need to
be protected from fire originating elsewhere. The floor construction is, therefore, not required to be supported
from below by members with a similar fire resistance.

9.10.8.6. Mezzanines

This Article requires that mezzanines required to be counted as storeys in NBC Articles 9.10.4.1. and 9.10.4.2.
have a minimum fire-resistance rating as set out for “Floors Except Floors over Crawl Spaces” in NBC Table
9.10.8.1.

Mezzanines of combustible construction are generally required to have the same minimum fire-resistance
rating as that required for other floor assemblies, 45 min (Figure 9.10.-4). However, no minimum fire-resistance
rating is required for mezzanines not required to be counted as storeys in non-residential buildings of two
storeys or less in height.

9.10.8.7. Roofs Supporting an Occupancy

This Article requires that roofs supporting an occupancy have a fire-resistance rating that conforms to the
specifications set out in NBC Table 9.10.8.1.

Some flat roofs are designed to support an occupancy, and must therefore remain intact for sufficient time

to permit evacuation. Roofs with no occupancy, however, have no such need. (See NBC Articles 9.10.4.4.
and 9.10.8.1.)
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Figure 9.10.-4
Minimum fire-resistance ratings for mezzanines (NBC Articles 9.10.8.1., 9.10.8.6. and 9.10.12.1.)

9.10.8.8. Floors of Exterior Passageways

This Article ensures that exit passageways remain intact for sufficient time to permit complete evacuation by
having a floor assembly with a fire-resistance rating of at least 45 min, or be of noncombustible construction.

A fire-resistance rating is not required for the floors of exterior passageways serving;:
¢ a house with a secondary suite, or
* asingle dwelling unit where no suite is located above or below the dwelling unit (see also NBC Sentence
9.9.9.3.(2)).

However, if one suite is located above another in a house with a secondary suite, a second means of egress
is required from the upper suite if egress relies on a passageway that does not have a floor with a at least a
45 min fire-resistance rating (NBC Article 9.9.9.3.).

9.10.8.9. Crawl Spaces

This Article clarifies the conditions under which a floor over a crawl space is required to have a fire-resistance
rating.

Although combustible floor systems are generally required to have a 45 min fire-resistance rating, those over
crawl spaces may not (see NBC Table 9.10.8.1.), because the risk of a fire originating in unoccupied spaces is
considered to be too remote to justify such a requirement. Should a crawl space be intended for occupancy, be
high enough to encourage occupancy (more than 1.8 m (5 ft. 11 in.)), or contain flue pipes or other potential fire
sources, the floor above it would have to have the same level of protection as other floors.

9.10.8.10. Application to Houses
This Article clarifies the applicability of NBC Table 9.10.8.1. to dwelling units and houses with a secondary suite.

The fire-resistance rating requirements for floors and roofs that are provided in NBC Table 9.10.8.1. do not
apply to:
¢ a dwelling unit that has no other dwelling unit above or below it,
* a house with a secondary suite, where the floor framing is protected on the underside by a continuous,
smoke-tight barrier of not less than 12.7 mm (1/2 in.) thick gypsum board, or
* a dwelling unit that is not above or below another major occupancy.

Detached, semi-detached and row housing are not required to have structural fire protection, although certain
assemblies may require a fire-resistance rating for other purposes. These exceptions are discussed in Guide
9.10., Introduction, under the heading Compartmentation, and Guide 9.10.14., Introduction, under the heading
General Information for Spatial Separation.
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9.10.8.11. Part 3 as an Alternative

This Article states that the fire-resistance ratings for structural elements may be designed in accordance with
NBC Part 3 instead of NBC Subsection 9.10.8.

9.10.9. Fire Separations and Smoke-tight Barriers between Rooms and
Spaces within Buildings

Fire separation is defined as a construction assembly that acts as a barrier against the spread of fire with
materials that will deter the passage of smoke and hot gases for a specified period of time (NBC Section 1.4. of
Division A). By providing a physical barrier against fire spread, fire separations can create fire compartments,
both to contain fire hazards, and to keep certain areas tenable in the event of fire (see Guide 9.10., Introduction,
under the heading Compartmentation). Fire separations may or may not have fire ratings, and they can be
constructed with combustible materials.

While the concept of a fire separation is simple, many complicating factors can interfere with the effectiveness
of fire separations. Access through them must be provided by doorways, stairways, elevators and escalators.
Ducts, piping and wiring must be installed to make buildings functional. All of these operations can create
openings or damage the integrity of fire separations. This necessitates requirements to limit the degree to
which the separation can be compromised, or to outline the steps that must be taken to reduce the effect of
any opening through the separation. Every opening or gap in a fire separation needs to be protected with a
closure (a special device or mechanism which blocks an opening, such as a door, wired glass or a rolling
shutter), or be fire blocked with fire-resistant materials.

Although fire separations are normally required to have a fire-resistance rating, there are a few instances where
a rating is not required. Even though a fire separation does not always have to have a fire-resistance rating, it
always needs to act as a barrier to the spread of smoke and fire until some response is initiated. For example, if
the fire-resistance rating of a fire separation is waived due to the presence of an automatic sprinkler system, the
fire separation still needs to be constructed so that it will remain in place and act as a barrier against the spread
of smoke for a period of time until the sprinklers have actuated and controlled the fire.

Another example is the case of noncombustible floor assemblies that do not need to be protected or rated when
used in certain small buildings. They are considered to have enough inherent or nominal resistance to fire to
ensure the safety of occupants where evacuation can take place quickly. In this case, life safety can be achieved
without having to provide additional protection for the floor assemblies.

It should also be noted that a fire separation is not necessarily a firewall (NBC Subsection 9.10.11.).

9.10.9.1. Application

This Article explains that NBC Subsection 9.10.9. applies to:
(a) fire separations required between rooms and spaces in buildings, and
(b) smoke-tight barriers required in houses with a secondary suite (including common spaces).

The requirements for separating the suites of houses with a secondary suite were developed to strike a balance
between safety, compliance and cost. One of the trade-offs was the acceptance of a smoke-tight barrier between
dwelling units in lieu of a fire separation.

9.10.9.2. Continuous Barrier

This Article requires that fire separations and smoke-tight barriers be continuous in order to contain a hazard
or keep egress routes tenable, as well as restrict the passage of smoke and fire for a reasonable time. There

are some exceptions. For example, where a wall has an opening that is protected by a closure, that wall is
exempted from the requirement for continuity. All other wall or floor assemblies that are required to have a
fire separation rating are also required to provide a continuous barrier against the spread of fire. This Article
clarifies that the continuity of the fire separation or smoke tight-barrier also needs to be maintained where floor,
ceiling, roof or exterior wall fire separations or smoke-tight barrier abut.

It is very important that there is a complete seal with a noncombustible material between the top of the wall

and the underside of the roof sheathing to prevent the passage of smoke or flame across the fire separation.
The same applies to any part of the fire separation.
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The continuity of a smoke-tight barrier at junctions must be maintained by filling all openings at the juncture of
the assemblies with a material that will ensure the continuity of the smoke-tight barrier at that location.

All gypsum board joints in assemblies that are required to be a fire separation or a smoke-tight barrier must
conform to CSA A82.31-M, “Gypsum Board Application,” and their penetrations must be sealed to maintain
the integrity of the smoke-tight barrier over the entire surface.

9.10.9.3. Openings to be Protected with Closures

This Article indicates how necessary openings in fire separations that are intended to provide access for people
or for the installation of services must be protected or otherwise maintain the integrity of the separation.

Except as permitted in NBC Articles 9.10.9.5., 9.10.9.6. and 9.10.9.7., any opening in a required fire separation
needs to be protected by closures as set out in NBC Subsection 9.10.13.

Doors in smoke-tight barriers need to be at least 45 mm (1 3/4 in.) thick, solid core wood doors and have

a self-closing device. Such doors are deemed to provide at least a 20 min fire-protection rating, which is
considered to be an acceptable level of protection for a house with a secondary suite. Unlike the solid core
doors for required fire separations, the doors for smoke-tight barriers do not need to be labelled as complying
with CAN/ULC-5113, “Wood Core Doors Meeting the Performance Required by CAN/ULC-5104 for Twenty
Minute Fire Rated Closure Assemblies.”

9.10.9.4. Floor Assemblies

This Article sets out in which cases floor assemblies are required to be constructed as fire separations. Floor
assemblies that are required to be fire separations will limit the potential size of a fire by isolating it to the
storey of origin, and will restrict the movement of smoke in order to limit the amount of fire damage that occurs
before firefighting commences. It will also facilitate the evacuation of occupants from the unaffected storeys.

Where more than one storey is involved in a fire, the fire load on each fire floor will complement the fire load
on others, thus increasing the severity of the fire. This not only increases the risk of structural collapse, but also
increases the difficulty of evacuating the building and extinguishing the fire. Floors, therefore, are generally
required to be constructed as fire separations, although alternative or compensating safety measures described
in NBC Subsection 3.2.8. can be used.

There are several significant exceptions to the general requirement for floor separation. Floors in dwelling
units and within houses with a secondary suite are not required to be fire separations. Dwelling units and
small bi-level suites in Group D (business and personal services) or E (mercantile) occupancies are permitted
to have open stairs under certain conditions. Such suites are fairly small, and are fire separated from other
suites (NBC Articles 9.9.4.7. and 9.10.9.4.).

Floors above crawl spaces are not required to be a fire separation as long as the ceiling height is not high
enough for it to be used as a basement (not more than 1.8 m (5 ft. 10 in.)), used for any occupancy, used as
plenum in combustible construction nor used for the passage of flue pipes (NBC Article 9.10.8.9.).

9.10.9.5. Interconnected Floor Spaces

This Article requires that the design of interconnected floor spaces be carried out in accordance with NBC
Subsection 3.2.8.

Mezzanines and other openings are often provided to increase the usefulness or attractiveness of a building
space, thereby creating interconnected floor spaces.

An interconnected floor space is one in which two or more storeys of a building are open to each other, and
the opening is neither enclosed nor protected in the usual manner. Interconnected floor space also occurs in
buildings whose floor areas are connected by open stairs and ramps, escalators and conveyors.

When this is done, compensating measures are required to maintain the appropriate levels of safety. Since

interconnected floor spaces are more common in larger buildings, such compensating measures are described
in NBC Subsection 3.2.8.
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9.10.9.6. Penetration of Fire Separations

This Article provides the requirements for penetrations into or through fire separations, whether or not they are
rated, while NBC Subsection 9.10.5. addresses penetrations through a single membrane of a fire-rated assembly.

Where an assembly relies on a protective membrane to provide its required fire resistance (such as in typical
wood-frame construction), the rating depends on the continuity of the membrane. Where electrical outlet
boxes, air diffusers, recessed cabinets or other facilities penetrate the membrane, such openings can reduce the
overall fire resistance of the assembly by allowing more heat into the cavity behind the protecting membrane.
Limited sized openings, such as those for electrical wall outlets, can be tolerated if they are tightly fitted and do
not coincide with openings on the other side of the assembly.

Piping, conduits, ducts, wiring and chimneys that penetrate a fire separation can reduce its effectiveness if they
are installed with appreciable gaps that would allow fire to spread across the separation. Such gaps must be
fire stopped with fire-resisting material.

Combustible electrical and plumbing services can also decrease the effectiveness of fire separations, and are
restricted unless test evidence is provided to show that the rating can be achieved. Generally, only limited
amounts of electrical wiring (up to 25 mm (1 in.) in diameter) or standard-size plastic outlet boxes (up to
160 mm? (1/4 in.2)) can be used without such test data.

The exceptions for outlet boxes are based on the size, quantity, and concentration of partial depth penetrations
that would not significantly affect the fire resistance of an assembly. The exception is not intended to allow large
electrical distribution and control boxes to be recessed into an assembly that is required to have a fire-resistance
rating unless they were incorporated into the assembly at the time of testing.

9.10.9.7. Combustible Drain, Waste and Vent Piping

The requirements in this Article are intended to ensure the integrity of fire separations by limiting the
penetrations of combustible drain, waste and vent piping through them.

Plastic drain, waste and vent piping is uniquely problematic because the piping is open to the atmosphere at
the top of the system. In cold weather the system operates under negative pressure to create a chimney-like
draft. Should fire occur in a fire compartment where the piping is exposed, it could enter the piping and be
sucked across the separation into an adjacent fire compartment.

With few exceptions, therefore, plastic drain, waste and vent piping is not permitted where any part of the
system penetrates or is concealed in a fire separation (Figure 9.10.-5). The following uses of such piping,
however, are permitted:

* where a noncombustible toilet on a concrete floor slab (not a concrete topping) is served by a plastic drain
pipe, and the slab is part of a floor/ceiling assembly that is required to have a fire-resistance rating, the
piping can penetrate the assembly, including a ceiling membrane that contributes to the fire-resistance
rating,

* on or%e side of a vertical fire separation, provided it is not within a shaft, and

* on one side of a horizontal fire separation in a building with two dwelling units, one above the other (an
up and down duplex).

Plastic drain, waste and vent piping, or combustible water distribution piping can be used in a system
penetrating a fire separation when the pipe is surrounded at the point of penetration by a suitably rated fire
block system (usually tested to the ULC standard CAN/ULC-S115, “Fire Tests of Fire Stop Systems”). These are
devices that expand when exposed to the heat of a fire and squeeze the pipe closed so that flames and smoke
can no longer pass through. These devices are not commonly available for wood-frame construction, but there
is no technical reason why this approach could not be used.

When plastic water piping penetrates a fire separation, it does not present as serious a risk as drain, waste and
vent piping. Since the piping is filled with water, substantial heat is required to cause it to fail, and such failure
would be accompanied by the release of water to counter the fire effects. Such piping is therefore unrestricted
in sizes up to 30 mm (1 3/16 in.) provided it does not penetrate a horizontal fire separation, and in the case of
sprinkler piping, all sizes can be used if the compartments on both sides of the separation are sprinklered.

Combustible piping could be installed above a ceiling with a fire-resistance rating intended to protect a roof
structure, without necessitating that the attic have a sprinkler system, provided that the required NFPA
standard does not require the sprinklering of this combustible blind space. In most cases, NFPA 13R,
“Installation of Sprinkler Systems in Low-Rise Residential Occupancies,” and NFPA 13D, “Installation of
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Sprinkler Systems in One- and Two-Family Dwellings and Manufactured Homes,” will not require these
spaces to be sprinklered.

Central vacuum systems, such as those used in hotels and motels, pose a particular problem where the piping
penetrates a fire separation. Not only is there a potential for fire to be sucked across the separation, but the
collecting bin provides a ready-made fuel source. For this reason, the piping system has the same restrictions
on fire separation penetration as drain, waste and vent piping. In addition, central vacuum systems cannot
serve more than one suite (NBC Article 9.10.9.19.) and must be designed to shut down when the fire alarm is
activated (NBC Article 9.10.18.7.).

In buildings containing 2 dwelling units only, combustible drain, waste and vent
piping is permitted on one side of a horizontal fire separation.

Dwelling A Dwelling A Dwelling A
fire separation || fire separation fire separation
— —

Dwelling B Dwelling B Dwelling B
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unless the piping is sealed at
the penetration by a fire stop

) ) that has an F rating not less
Combustible drain, vertical than the fire-resistance rating
waste and vent piping is shaft il required for the fire separation
permitted on one side of 0 [ I
a ve_rtical_fi_re separation, fire separation
provided it is not located
in a vertical shaft.

Permitted Not permitted

Combustible drain piping is permitted to penetrate a horizontal fire separation or
a membrane that contributes to the required fire-resistance rating of a horizontal
fire separation, provided it leads directly from a noncombustible watercloset
through a concrete floor slab.

38 mm (1 1/2in.)
minimum
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Figure 9.10.-5
Restrictions on the penetration of fire separations by combustible drain, waste and vent piping
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9.10.9.8. Collapse of Combustible Construction

This Article ensures that the potential collapse of combustible construction connected to a fire separation will
not lead to the collapse of the noncombustible fire separation.

Combustible roof-framing or floor-framing members supported on a masonry or concrete wall can cause an
eccentric loading on the wall if the floor should collapse, and could also cause the wall to collapse. Such
members are therefore required to be cut or attached with connectors so that they will disengage easily to
prevent the failure of the fire separation.

Similarly, a firewall (NBC Subsection 9.10.11.) must be designed to remain standing if the structure on either
side of it collapses. Firecuts made on joists framing into such walls are intended to allow the collapse of floor
systems without pulling down the wall assembly (Figure 9.10.-6).

150 mm (5 7/8 in.)
minimum ——
roof deck

«\ (<

fire block

A firewall that separates 2 buildings
with roofs at different elevations
need not extend above the upper
roof surface to form a parapet,
provided the difference in elevation
between the roofs is more than 3 m
(9 ft. 10in.).

roof framing members not
structurally tied to firewall

masonry portion of firewall with
R minimum 2 h fire-resistance rating

firewall

joists firecut so collapse will
not cause collapse of
firewall

blocking between joists

EG00027B

Figure 9.10.-6
Firewall construction
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9.10.9.9. Reduction in Thickness of Fire
Separation by Beams and Joists

This Article ensures that pockets in a masonry or concrete
fire separation for supporting joists and beams do not
compromise the integrity of the fire separation.

The thickness of the fire separation must not be reduced
to less than needed to maintain the required fire-resistance
rating (Figure 9.10.-7).

The remaining concrete or masonry left between the

ends of the beams or joists cannot be less than the values
for Type S monolithic concrete in NBC Table D-2.1.1.

For example, for a monolithic concrete wall required to
provide a 1 h fire-resistance rating, the joists would need
to be separated with 90 mm (3 1/2 in.) thick concrete. In
the case of hollow-core masonry walls, it may be necessary
to fill the cores with grout to maintain the fire-resistance
rating.

9.10.9.10. Concealed Spaces above Fire
Separations

Fire Protection

embedded joists
opposite each other

minimum thickness
determined from NBC
Appendix D

EG00018B

Figure 9.10.-7

Thickness of fire separation at pockets for the
support of beams or joists

This Article requires the extension of fire separations into concealed spaces to prevent them from allowing

fire to bypass the fire separation below.

The integrity of a fire compartment can be
compromised if an attic or other similar space
extends across the top of the separation. A fire on

fire block required or entire
space required to be filled
with insulation

one side of the separation or within the concealed
space can penetrate the ceiling and enter the
adjacent compartment from above. Therefore,
fire separations must be continuous through
such spaces to complete the compartmentation,

or the ceiling membrane on each side of the
separation must have sufficient fire resistance to
maintain the effectiveness of the compartmentation.
Figure 9.10.-8 shows a fire separation that might

be used to separate two entities such as an office
space and a service space. For separating dwelling
units, the fire separation must extend up to the roof.

Where the compartments on either side of the
separation are on separate properties, the required
fire separation must extend up through the
concealed space as required in NBC Subsection
9.10.11., regardless of the ceiling construction. The
vertical separations that enclose a shaft are also
required to penetrate such concealed spaces.

9.10.9.11. Separation of Residential
Occupancies

This Article describes the fire separations required
between residential and other occupancies because
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separate rows of studs
for better sound

Figure 9.10.-8

Vertical fire separation ending at the ceiling that separates
two entities other than dwelling units

X
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a residential suite in a building with other major
occupancies is exposed to risks from the activities

of those occupancies. A fire separation can isolate the residential portion from such risks.
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Major occupancies classified as mercantile or medium hazard industrial are considered to have substantially
higher fire loads than others, and must be separated from residential occupancies by a higher rated fire
separation (2 h). When only one or two dwelling units are involved, however, this rating can be reduced

(1 h). Figures 9.10.-9 and 9.10.-10 show the extension of the fire separations to the roof for wood-frame and
masonry construction.
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<« ‘ ‘ >
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blocking between
trusses

< 38x89mm((2x4in.)
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15.9 mm (5/8 in.)

Type X gypsum board

single top plate
if trusses and
studs all line up

Section A-A

|| || ||
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Figure 9.10.-9
Roof fire separation between two dwelling units: wood-frame construction
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Major occupancies of Group D (business
and personal services) or Group F, Division 3
(low hazard industrial) are assumed to

have a lower fire load and present less

risk to an adjacent residential occupancy.
The separation for these from residential
occupancies can also be reduced (1 h).

Fire Protection

caulking —

space between masonry
wall and roof sheathing

filled with tightly fitted
noncombustible insulation

Figure 9.10.-10

construction

EGO01248B

Roof fire separation between two dwelling units: masonry

1. The minimum fire-resistance
rating of the roof is the same
as that required for the roof of a
three-storey building of Group C
major occupancy (NBC Atrticle
9.10.2.3.). Therefore, the roof has
no minimum fire-resistance rating
(NBC Table 9.10.8.1.).

2. The loadbearing walls of the
third storey are required to have
the same minimum fire-resistance
rating as the roof they support
(NBC Article 9.10.8.3.) and,
therefore, have no minimum
fire-resistance rating.

3. The floor assembly on the
third storey, which separates a
residential major occupancy from
a mercantile major occupancy,
is required to have a minimum
fire-resistance rating of 2 h since

(NBC Table 9.10.8.1.).

Example 4 - Calculating the Minimum Fire-Resistance Ratings Required for Loadbearing Assemblies in a Three-Storey
Building Containing Group C and E Major Occupancies

The top storey of a three-storey combustible building is classified as a Group C (residential) major occupancy and
contains four dwelling units (Figure A). The bottom storeys are classified as a Group E (mercantile) major occupancy.
Find the minimum fire-resistance ratings required for the loadbearing building assemblies.

no minimum

/ (NBC Table 9.10.8.1.)

Group C
(residential)

le«—NO Minimum
(NBC Article 9.10.8.3.)

minimum 2 h

v (NBC Article 9.10.9.11.)

Group E
(mercantile)

l«— Minimum 2 h
(NBC Article 9.10.8.3.)

minimum 45 min

v (NBC Table 9.10.8.1.)

Group E
(mercantile)

l«— Minimum 45 min
(NBC Article 9.10.8.3.)

Figure A

EG01381B

Minimum fire-resistance ratings in a three-storey building containing
Group C and E major occupancies

there are more than two dwelling units in the building (NBC Article 9.10.9.11.).

4. The loadbearing walls of the second storey are required to have the same minimum fire-resistance rating as the
floor assembly they support (NBC Article 9.10.8.3.), 2 h.

5. The minimum fire-resistance rating for the floor assembly on the second storey is the same as that required
for the floor assemblies of a three-storey building of Group E major occupancy (NBC Article 9.10.2.3.), 45 min

6. The loadbearing walls of the first storey are required to have the same minimum fire-resistance rating as the
floor assembly they support (NBC Article 9.10.8.3.), 45 min.
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Example 5 - Calculating the Minimum Fire-Resistance Ratings Required for Assemblies in a Two-Storey Building
Containing Group C, D and F Major Occupancies

About half of the top storey of a two-storey building consists of office area classified as a Group D (business and
personal services) major occupancy, and the remainder is a dwelling unit classified as a Group C (residential) major
occupancy (Figure A). The bottom storey is a repair garage classified as a Group F, Division 2 (medium-hazard
industrial) occupancy. Find the minimum fire-resistance ratings required for the building assemblies.

1. The top storey can be no minimum
considered as either a Group C / / (NBC Table 9.10.8.1.)
or Group D major occupancy o
for the purpose of NBC Group D Group C ko IO LAV
Article 9.10.2.3. since the (business and || (residential) (NBC Article 9.10.8.3.)
requirements in NBC Table personal minimum 1 h
9.10.8.1. are the same for services) (NBC Article 9.10.9.11.)

both major occupancies. (If

f . LN AN minimum 2 h
the requirements differed, the .
more ?estrictive requirement Group F, Division 2 (NBC Article 9.10.9.17)
would be applied.) Accordingly, (medium-hazard industrial) TR 2
the minimum fire-resistance (NBC Article 9.10.8.3.)
rating for the roof is the ez
same as that required for the Faoeezs
roof of a two-storey building Figure A
of Group C (or Group D) Minimum fire-resistance ratings in a two-storey building containing
major occupancy (NBC Article Group C, D and F major occupancies

9.10.2.3.). Therefore, the roof
has no minimum fire-resistance rating (NBC Table 9.10.8.1.).

2. The loadbearing walls of the second floor are required to have the same minimum fire-resistance rating as the
roof they support (NBC Article 9.10.8.3.) and, therefore, have no minimum fire-resistance rating.

3. The walls between the dwelling unit and the office area, which separate a residential major occupancy from
a business and personal services major occupancy, are required to have a minimum fire-resistance rating
of 1 h (NBC Article 9.10.9.11.).

4. The floor assembly on the second storey, which separates the dwelling unit and the office space from the repair
garage, is required to have a minimum fire-resistance rating of 2 h (NBC Article 9.10.9.17.).

5. The loadbearing walls of the first storey are required to have the same fire-resistance rating as the floor
assembly they support (NBC Article 9.10.8.3.), 2 h.

9.10.9.12. Residential Suites in Industrial Buildings

This Article limits the number of residential suites and, therefore, the number of occupants who can be exposed
to the fire risks caused by medium-hazard industrial occupancies.

No more than one suite of residential occupancy is permitted in a building whose major occupancy is classified
as Group F, Division 2.

9.10.9.13. Separation of Suites

This Article intends to ensure the protection of one suite against the spread of fire from another. Where

a building is subdivided into suites (i.e., rental units), each presents a fire risk to others. These risks can

be reduced by 45 min fire separations. Business and personal service occupancies, however, have such a
low fire risk that such separations are not needed to protect one from another. In a building served by wide
(mall-type) corridors, the risk that mercantile occupancies pose to one another or to business and personal
service occupancies can be reduced by the use of sprinklers to eliminate the need for such separations (see
Figure A in Example 4 and Figure A in Example 5).

9.10.9.14. Separation of Residential Suites

The requirements contained in this Article intend to isolate a fire that originates in one residential suite,
thereby reducing the risk to life or property in adjacent suites or rooms. Fire separations contain a fire to a
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portion of a building to allow the safe evacuation of the building, and to allow firefighting to begin before the
fire spreads. Storeys of multi-level suites are generally open to each other so that all levels can contribute

to the fire load. Therefore, a higher fire resistance is necessary to isolate a fire in a multi-level suite than is
required in a single-level suite.

As shown in Guide 9.10. Table 9.10.-A, dwelling units are required to be separated from each other (and from
other parts of the building) by a 45 min fire separation if the dwelling unit contains one storey, and by a1 h
fire-separation if the dwelling unit contains two storeys or more, including basements. Most dwelling units in
semi-detached and row houses, therefore, have to have at least a 1 h fire separation. This is also the case for
attached bungalows, since most contain a basement storey.

Walls and floor-ceiling assemblies that separate suites from each other or dwelling units from ancillary spaces
and common spaces in a house with a secondary suite are not required to be fire separations with fire-resistance
ratings, if they provide a continuous, smoke-tight barrier comprised of gypsum board at least 12.7 mm (1/2 in.)
thick installed on both sides of walls and the underside of the ceiling.

Although walls that separate adjacent properties are generally required to be firewalls, those that separate
unstacked dwelling units are not. This applies to subdivided properties. It does not apply to suites that
are regulated by strata title or condominium legislation. This type of building is considered to be of shared
ownership.

Problems of interpretation sometimes arise concerning the requirement that dwelling units and other residential
suites be protected by fire compartments. A suite, by definition, is a room or series of rooms under a single
tenancy. A dwelling unit, therefore, is a suite, as is a hotel guest room. There is no specified size limit for a
dwelling unit, however, and in some residential buildings, such as dormitories, very large areas are sometimes
claimed to be dwelling units. Since the sleeping areas within dwelling units are unprotected from each other or
from other activities, this can jeopardize the safety of the occupants unless all areas are under the same type

of supervision as would occur in a normal household. Therefore, a dwelling unit should be interpreted as a
household unit within its traditional meaning if unsafe conditions are to be avoided.

If dwelling units have been converted to boarding or lodging houses, however, each bedroom can be considered
as a separate suite, since it is under a separate tenancy. It is considered to be unduly restrictive to require
individual separations around each bedroom in the case of small units. Therefore, in a boarding house with
eight or fewer boarders, the sleeping rooms do not need to be separated from the rest of the house or from each
other, provided that the proprietor lives in the unit (and thereby exercises a similar type of control as a head of
household), and that the rooms do not contain cooking equipment, since this might create a fire hazard. These
types of uses include small bed and breakfast businesses.

9.10.9.15. Separation of Public Corridors

This Article contains requirements for public corridors, which serve as routes of escape from suites to exit
facilities, to remain tenable in the event of a fire for a time sufficient to allow all suites to be evacuated. The
fire separation between a corridor and adjacent suites or rooms is primarily intended to protect the corridor;
however, it also protects suite occupants until rescue can be carried out.

If a storey is sprinklered, sprinklers will usually control the fire at an early stage. In such cases, the magnitude
of the fire-resistance rating is less important, particularly in occupancies where everyone is awake, and
evacuation can be carried out quickly. Narrow corridors can become smoke logged very quickly, however, and
must be able to resist the entry of smoke by being constructed as a fire separation.

In general, corridors in residential occupancies are required to be separated from the remainder of the building
by a fire separation having not less than a 45 min fire-resistance rating.

A public corridor in a house with a secondary suite does not need to be separated from the rest of a building
by a fire separation if a continuous, smoke-tight barrier of at least 12.7 mm (1/2 in.) thick gypsum board is
installed on both sides of the corridor walls and the underside of the floor-ceiling framing that separates the
corridor from the remainder of the building.

9.10.9.16. Separation of Storage Garages

This Article requires that storage (parking) garages, where automobiles can initiate fires as a result of faulty
electrical connections, and provide a source of volatile fuel in addition to their combustible components, be
separated from the rest of a building. The risk of ignition, although low for individual cars, increases as the
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number of cars in a garage increases. In the case of private garages that serve individual dwelling units, the risk
is insufficient to warrant the garage portion being isolated by a rated fire separation, although measures are
necessary to confine fumes and gases to the garage. Where parking garages serve more than one dwelling unit
or other occupancies, the risk of fire is greater and a rated separation is necessary to isolate the potential fire
hazard to protect adjacent occupancies. Since more than one automobile can be involved in the same fire, this
separation is increased when six or more cars are parked.

Where a private garage interconnects with the dwelling it serves, it is considered to be part of the unit and is
not required to be in a separate fire compartment, but it is required to be a barrier to the passage of exhaust
gases and gasoline vapours (NBC Subsection 9.25.3.). Because fire separations are not necessarily airtight,
airtight measures are required, regardless of whether a fire separation is required. In addition, every door
between a garage and a building needs to be tight-fitting, weatherstripped and have a self-closing device to
restrict the passage of gases and exhaust fumes (NBC Article 9.10.13.15.).

Where a garage is open to the adjacent attic space above the dwelling unit it serves, a gas-tight barrier in the

ceiling of a dwelling unit will also provide protection. Unit masonry walls forming the separation between a
dwelling unit and an adjacent garage should be provided with two coats of sealer or plaster, or covered with
gypsum board on the side of the wall exposed to the garage. All joints must be sealed to ensure continuity of
the barrier.

Precautions must also be taken in designing the warm air supply outlets for heated garages to prevent the entry
of exhaust and gasoline fumes into the living areas. These must not be connected to the house duct system
(NBC Article 9.33.4.9.).

9.10.9.17. Separation of Repair Garages

The requirements in this Article intend to provide adequate fire separation between repair garages and other
occupancies. Repair garages represent a greater potential fire hazard than parking garages by virtue of the
repair activities associated with them, and the amount and nature of products found therein. A higher level of
fire resistance is therefore needed for fire separations to isolate such hazards from other activities unrelated to
the repair garage. This is intended to allow time to evacuate adjoining occupancies and restrict the spread of
fire until firefighting can start.

A repair garage must be separated from other occupancies by a fire separation with a fire-resistance rating of at
least 2 h. The fire resistance can be reduced to 1 h for a one-storey building that is a mercantile occupancy,
operated as a single unit. Where a repair garage contains a dwelling unit, the fire separation must also be a
smoke-tight barrier.

9.10.9.18. Exhaust Ducts Serving More than One Fire Compartment

This Article requires that ducts serving more than one fire compartment remain in negative pressure so that the
likelihood of fire spread from one fire compartment to another via exhaust ducts is reduced. If more than one
branch duct has an individual fan that exhausts air into a common duct in a shaft, the common duct will become
pressurized, and any duct whose fan ceases to operate will have a reverse flow of air from the common duct. In
the event of a fire, this could cause smoke or hot gases to circulate from duct to duct. Placing the exhaust fan
near the top of the common duct puts the entire duct under negative pressure. Air from all branch ducts will
therefore flow into the common duct, thereby keeping smoke and fire from spreading from unit to unit.

9.10.9.19. Central Vacuum Systems

This Article requires central vacuum systems to be limited to a single suite to minimize the risk of fire spreading
from one suite to another via a central vacuum system.

9.10.10. Service Rooms
9.10.10.1. Application

This Article states that NBC Subsection 9.10.10. applies to all service rooms in all buildings except service rooms
in dwelling units. An exemption for dwelling units from the requirement for the isolation of service rooms is
permitted due to the cost and inconvenience of such a requirement relative to the modest fire risk.
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Typical examples of service rooms include boiler rooms, furnace rooms, incinerator rooms, garbage handling
rooms and rooms to accommodate air-conditioning or heating appliances, pumps, compressors and electrical
equipment. Rooms such as elevator machine rooms and common laundry rooms are not considered to

be service rooms.

9.10.10.2. Service Room Floors

This Article exempts floors immediately below service rooms from having a fire-resistance rating. Service
rooms are required to be separated by fire-resistant construction from the remainder of a building to confine a
fire originating in a service room to that room. The purpose is not to protect the service room from the rest of
the building; therefore, the floor below the service room is not required to have a fire-resistance rating.

9.10.10.3. Separation of Service Rooms

This Article states the value of the fire-resistance rating required for the fire separation between a service
room and the remainder of the building. Service rooms with equipment that create a fire risk are isolated by
appropriate fire separations to keep fire from spreading before the building can be evacuated and firefighting
can start. However, if there is no equipment to create a fire hazard, or if the storey is sprinklered, a fire
separation is not necessary given the reduced risk of fire spread.

9.10.10.4. Location of Fuel-Fired Appliances

This Article identifies the types of fuel-fired appliances that are required to be housed in service rooms
separated from the rest of a building. Fuel-fired appliances are a potential fire source and can expose a building
to fire risk unless they are located in service rooms isolated from the remainder of the building by appropriate
fire separations. These separations will permit the remainder of the building to be evacuated in the event of a
fire and allow firefighting to start before it can spread to other parts of the building. However, certain small
capacity appliances, and appliances designed for use outside of a service room, have a low fire risk, making
fire separations unnecessary.

Fuel-fired appliances (not fireplaces or cooking appliances) must be located in a service room that is separated
from the remainder of the building by a fire separation having a fire-resistance rating of at least 1 h. Fuel-fired
space-heating appliances, space-cooling appliances, service water heaters and laundry appliances do not need
to be separated from the remainder of the building if the appliances serve only one suite, or serve a building
with a building area not more than 400 m2 (4 306 ft.2), and a building height of not more than two storeys.

Where the appliances serve a house with a secondary suite (including their common spaces), a fire separation
with a fire-resistance rating is not required where both sides of all wall assemblies and the underside of all
floor and ceiling framing separating the appliance room from both dwelling units or their common spaces are
protected by a continuous, smoke-tight barrier consisting of at least 12.7 mm (1/2 in.) thick gypsum board.

9.10.10.5. Incinerators

This Article requires that incinerators and garbage fuel supply be isolated from a building by using various
construction and connection specifications. The risk is sufficiently high to justify separating this operation from
the remainder of a building with a 2 h fire separation to confine the fire until the building is evacuated and
firefighting can start. Other fuel-fired appliances not related to the incineration operation can compound the
fire risk by providing another ignition source, and must therefore be located elsewhere.

9.10.10.6. Storage Rooms

This Article sets the minimum fire-resistance rating for the walls of storage rooms to minimize the hazard posed
by the live embers, which can be present in garbage. Public storage areas are also notorious as a source of fire in
residential buildings because of vandalism and the unpredictable nature of the materials that are stored therein.
Such areas are therefore isolated from the remainder of the building by fire separations to contain a fire until
occupants have evacuated and firefighting can start. If the storage area is sprinklered, however, sprinklers may
control the fire at an early stage and the fire separation does not have to be as great to contain the fire.
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9.10.11. Firewalls

A basic fire safety principle is that events and activities on one property should not cause harm to another
property. When a wall is built on a property line, therefore, it must be built in such a way that it will remain
intact if a building on either side is completely destroyed.

A firewall is a particular type of fire separation that is of noncombustible construction and has a fire-resistance
rating of at least 2 h.

A firewall may be constructed of materials other than masonry and concrete, provided that it requires no more
than a 2 h fire-resistance rating, that the design conforms to NBC Part 4, and that the assembly is protected
against damage that would compromise the integrity of the assembly. The fire-resistance rating and damage
protection of a firewall may be provided by a fire and damage-resistant membrane on a structural frame, or by
separate components (one that provides the fire-resistance rating, and another one that protects the firewall
against damage).

Party walls on property lines are generally required to be firewalls, but continuous fire separations with at
least a 1 h fire-resistance rating are permitted for row housing. Firewalls are also used to subdivide larger
buildings into portions that, for the purpose of determining whether or not a building falls within the scope of
NBC Part 9, may be considered as separate buildings. The requirements for the construction of firewalls are
found in NBC Subsection 3.1.10. These include the requirement for connections and supports for structural
framing members connected to or supported on a firewall to be designed in such a way as that the collapse

of these framing members will not cause the collapse of the firewall.

In the types of buildings covered by the NBC, walls that separate dwelling units within a building need not
be constructed as firewalls, even if they separate two properties. However, walls between units must be
constructed as rated fire separations. Figure 9.10.-11 illustrates the essential differences between firewalls and
ordinary fire separations between dwelling units.

firewall: fire separation:

e extends above ¢ can terminate below
combustible roof deck roof deck if tightly filled

* noncombustible with mineral wool or
construction ] noncombustible

e minimum 2 h fire- material and paulked
resistance rating ,/ \\ at the sheathing
- « combustible or

e stability to resist

collapse if structure noncombystible
on one side collapses construction
in fire * minimum
* separates two ) ) . fire-resistance rating of
P Dwelling D || Dwelling C || Dwelling B || Dwelling A 45minor1h

buildings
/ \ \ depending on number
; I of storeys and type of

smoke-tight barrier \ .
between suites in a—> tenancy (i.e., owned or
house containing a Dwelling E rented)

secondary suite (secondary
suite)

| — - L L1
considered as a considered as a
separate building separate building
Figure 9.10.-11

Party walls constructed as firewalls or fire separations
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9.10.11.1. Required Firewalls

This Article requires, with a number of exceptions listed in NBC Article 9.10.11.2., that a party wall on a
property line be constructed as a firewall.
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A party wall is a wall jointly owned and used by two parties under easement agreement or by right in law, and
is erected at or upon a line that separates two parcels of land that are, or are capable of being, separate real
estate entities. With the exception of some Part 9 residential occupancies, both NBC Part 3 and NBC Part 9
require that, where party walls are constructed (on property lines), they be constructed as 2 or 4 h firewalls.

The buildings on each side of a party wall that is constructed as a firewall are considered as separate buildings
(NBC Article 1.3.3.4. of Division A). Where two parties share a party wall on a property line, each party is
responsible for fire safety in their unit; however, each is also subject to the risk of a fire from activities in

the adjoining units. The separating party wall is intended to provide a significant degree of fire protection
between the adjacent units, often exceeding even that required between suites in multiple-unit residential
and non-residential occupancies.

When a building spans a property line, constructing a party wall on the property line is not mandated by the
NBC, but subdividing the building at the property line is an option the owner can consider. The NBC permits a
building constructed on more than one property to be designed as a single undivided building, whether the
properties have a common owner or not. However, if a subdividing wall is constructed on the property line
within the building for the purpose of separating the two real estate entities, and is shared by two different
owners, the wall would, by definition, be deemed a party wall. As such, this party wall would need to meet the
construction requirements for party walls, depending on the building’s occupancy classification and size.

A building that spans two or more properties, but does not have a party wall at the property line, may need to
address the NBC requirements for party walls in the future.

9.10.11.2. Firewalls Not Required

This Article indicates under which conditions a party wall does not have to be constructed as a firewall.

Where a party wall on a property line separates two dwelling units where there is no dwelling unit above
another, or separates a dwelling unit and a house with a secondary suite or two houses with secondary suites,
this party wall need not be constructed as a firewall, but must be constructed as a continuous fire separation
that extends from the top of the footings to the underside of the roof, with a fire-resistance rating of at least 1 h.
These party walls do not create separate buildings (Figures 9.10.-12 and 9.10.-13).
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Figure 9.10.-12
Example of a wood-frame party wall constructed as a fire separation having not less than a 1 h fire-resistance rating
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Figure 9.10.-13
Example of a masonry party wall constructed as a fire separation having not less than a 1 h fire-resistance rating

If a building has more than two houses with secondary suites, a party wall must be constructed as a firewall
to create separate buildings, each having not more than two adjacent houses with a secondary suite. This
restriction is based on the assumption that in row houses, the level of fire risk with respect to more than two
houses with secondary suites located side-by-side could be higher because of the higher occupant load.

Any space between the top of the wall and the roof sheathing must be packed with mineral wool insulation or
noncombustible material.

9.10.11.3. Construction of Firewalls

This Article requires that the construction of firewalls be carried out according to the requirements set out in
NBC Part 3, so that if a building on one side of a firewall is completely destroyed by fire, the building on
the other side is not affected.

The ends of a noncombustible firewall must be continuous to the edge and the top of the building, and as
shown in Figure 9.10.-14, combustible material cannot be placed across the end of the noncombustible firewall.
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Combustible material must not extend across the end of a firewall.
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firewall
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Figure 9.10.-14
Junction of a firewall with combustible construction

9.10.12. Prevention of Fire Spread at Exterior Walls and between Storeys

9.10.12.1. Termination of Floors or Mezzanines

This Article requires that mezzanines and floor areas end in a way that confines fires to their level of origin, to
permit the safe evacuation of a mezzanine level, and facilitate firefighting by containing the fire to a single level.
Where a mezzanine is very small, or where its occupants are able to see the conditions on the floor below, the
mezzanine can be evacuated quickly before conditions become untenable.

A mezzanine is any intermediate floor assembly within a storey, including balconies. Mezzanines can range
from small balconies to substantial floor areas. Whether or not a mezzanine space is allowed to interconnect
with adjacent space in the same storey, or may be compartmented, depends on its size and design.

If a mezzanine is not considered to add to the storey height of the building (see Guide 9.1.1.1., Application,
Mezzanines and Lofts), its floor assembly is not required to be designed as a fire separation. Such mezzanines
are also allowed to interconnect with the adjacent space. If, on the other hand, the mezzanine is considered

to add to the storey height, the mezzanine must be enclosed by fire separations with a fire-resistance rating

at least equal to that of the other floors (see Guide 9.10.8.6., Mezzanines), unless the special compensating
measures described in NBC Subsection 3.2.8. are implemented. The fire separation enclosing a mezzanine may
be constructed to the roof, to the floor above, or to the floor below to create the compartment. NBC Clause
3.2.8.1.(1)(a) requires that the fire separation terminate at the floor or roof above.

9.10.12.2. Location of Skylights
This Article limits the location of skylights, and reduces the exposure of walls in upper storeys to fire extending
from skylights in a roof below to permit the safe evacuation of unaffected levels, and to facilitate firefighting by

confining the fire to a single level.

Skylights in the roof of one fire compartment are required to be located at a horizontal distance of at least
5m (16 ft. 5 in.) away from adjacent windows in the exposed wall (Figure 9.10.-15).
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9.10.12.3. Exterior Walls Meeting at an Angle

This Article limits the location of unprotected openings

in walls that meet at an angle of 135° or less, and intends

to minimize the heat radiation exposure of a window in one
fire compartment to a window in another compartment.

If the windows are on the same plane (i.e., 180° to one
another), there is little or no exposure hazard. As the angle
decreases, the radiation hazard increases, and when the
angle reaches 135°, there is sufficient radiation from one
window to another to cause a fire risk that could spread fire
from one fire compartment to another (see Guide 9.9.4.5,,
Openings in Exterior Walls of Exits, and 9.9.4.6., Openings
Near Exit Doors). To reduce this risk, the windows are
kept apart and the wall between them made sufficiently fire
resistant to stay in place until the fire can be extinguished.

Where the exterior walls of two adjacent fire compartments
or in different dwelling units, ancillary spaces, or common
spaces in a house with a secondary suite meet at an
external angle of 135° or less, the horizontal distance from
an unprotected window in one compartment or unit to
the nearest unprotected window in another compartment
or unit must be at least 1.2 m (3 ft. 11 in.) (Figure 9.10.-16).
The non-glazed wall portion within this 1.2 m (3 ft. 11 in.)
distance must have a fire-resistance rating at least equal

to that required for the wall between the compartments

or units.
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Where interior walls between dwelling units, ancillary spaces or common spaces in a house with a secondary
suite are not constructed as fire separations, the exterior wall of each dwelling unit, ancillary space or common
space within the 1.2 m (3 ft. 11 in.) of the interior smoke-tight wall needs to be finished on the interior with not
less than 12.7 mm (1/2 in.) thick gypsum board. No windows are permitted to be located within this distance.
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9.10.12.4. Protection of Soffits

This Article sets the requirements for soffits above windows to delay the entry of fire into an attic space, so that
a building can be safely evacuated, and that firefighting can be facilitated by keeping the fire contained within
the suite in which it originated. Fire issuing out of a window close to a soffit can enter the attic space through a
soffit vent, or by burning through the soffit. If the attic space is common to a number of residential suites, an
attic fire can involve all units simultaneously and render the separations between them useless. This risk is
reduced by not locating soffit vents in the vicinity of windows, and by making the soffits more fire resistant.

With few exceptions, any soffit enclosing a projection that is less than 2.5 m (8 ft. 2 in.) vertically above a
window or door, less than 1.2 m (3 ft. 11 in.) from either side of a window or door, or enclosing certain attic
or roof spaces or floor spaces cannot have unprotected openings (such as vents) and needs to be protected
where the soffit encloses:
(a) a common attic space or roof space that spans more than two suites of residential occupancy, and projects
beyond the exterior wall of the building,
(b) a floor space where an upper storey projects beyond the exterior wall of a lower storey, and a fire
separation is required between the floors,
(c) a floor space where an upper storey projects beyond the exterior wall of a lower storey, and the floor
separates dwelling units from each other, or from a dwelling unit from an ancillary or common space
in a house with a secondary suite, or
(d) a floor space where an upper storey projects beyond the exterior wall of a lower storey, and the projection
is continuous across a vertical separation separating two suites, or continuous across a wall separating
dwelling units from each other or a dwelling unit from an ancillary or common space in a house with a
secondary suite.

Protection can be provided by several materials including metal, wood products and gypsum board, as shown
in Figure 9.10.-17.

The materials required to protect soffit spaces in certain locations do not necessarily have to be the finish
materials. They can be installed behind the finishes chosen for the soffits or in lieu of these.

In the case of a projecting soffit at the edge of an attic or roof space that is completely separated from the
remainder of that attic or roof space by fire blocks, protection is not required and vents are permitted.

If the suites below a common attic or roof space, and all the rooms with windows are sprinklered, then this
soffit protection is not required. NFPA 13D, “Installation of Sprinkler Systems in One- and Two-Family
Dwellings and Manufactured Homes,” does not require certain closets and bathrooms to be sprinklered.
However, if these rooms contain openings in the outside wall below the soffit and the soffit is not protected,
then the rooms must be sprinklered.

If the rooms with openings in suites spanning a common attic or roof space are sprinklered, as well as those

situated above or below a projecting floor (including closets and bathrooms), protection of the soffit is not
required.
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Figure 9.10.-17
Soffit protection
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9.10.13. Doors, Dampers and Other Closures in Fire Separations
9.10.13.1. Closures

This Article sets the minimum fire-protection ratings for closures. It also provides exceptions to rated closures.

The purpose of closures is to hinder the passage of fire across an opening in an assembly required to act as a fire
separation for a time commensurate with the rating period required for the fire separation. All devices that close
off openings through fire separations are referred to as “closures.” These must be tested and rated. Ratings for

closures, however, are referred to as “fire protection ratings” rather than “fire-resistance ratings.” Although the
fire exposure temperatures are similar to those used in tests for fire-resistance ratings, the criteria for meeting a
given rating are different. The term “fire-protection rating” is used to avoid confusing the two rating systems.

Openings in required fire separations must be protected with closures conforming to NBC Table 9.10.13.1. Since
it is difficult to achieve higher ratings for closures, they have traditionally been permitted to have lower ratings
than are required for the rest of the separation. This is tolerated on the basis that they usually form only a small
part of the total separation, they are non-loadbearing, and fire loads are not adjacent to them. Closure ratings
are based on the entire assembly, including hardware, closing mechanism, frames and latches.

9.10.13.2. Solid Core Wood Door as a Closure

This Article permits the use of generic, solid core wood doors as closures when such doors have not been tested
and labelled; however, it also sets limits on the clearances at the bottom, top and sides of those doors.

Doors are the most common of all types of closures. In small buildings, where 45 min fire separations are
common, 45 mm (1 3/4 in.) thick, solid core wood doors are sometimes used. Solid core doors are required in
smoke barriers, but these need not be rated or labelled.

Solid core wood doors used as closures in a rated fire separation such as in a public corridor in an apartment
building are required to conform to CAN/ULC-5104, “Fire Tests of Door Assemblies.” This standard regulates a
number of construction features to ensure that the doors will provide at least a 20 min fire-protection rating

if subjected to the standard fire test. Such a door is required to be identified by markings that show the
manufacturer’s or seller’s name, and that it is a fire door with a 20 min rating.

Most doors in fire separations are required to be self-closing and equipped with a latch to hold them closed

under fire conditions. The only exception is for doors in corridors that serve suites in Group D (business and
personal services) occupancies (see NBC Article 9.10.13.10.).

9.10.13.3. Unrated Wood Door Frames

This Article permits the use of generic wood door frames in closure assemblies when such door frames have
been neither tested nor rated.

Where a door is required to provide a 20 min rating or be a 45 mm (1 3/4 in.) thick, solid core wood door, the
door frame must be at least 38 mm (1 1/2 in.) thick if the frame has not been tested or rated.

9.10.13.4. Doors as a Means of Egress

This Article indicates that there are additional requirements for doors (e.g., dimensions, direction of swing,
hardware) when doors are used as a means of egress.

9.10.13.5. Wired Glass as a Closure

This Article permits, under certain conditions, wired glass to be used as a closure in a vertical fire separation,
that will remain in place for at least 45 min, even though it has not been rated in a fire test.

Wired glass and glass block are common types of closures in fire separations. Properly installed, this type

of closure can provide a 1 h fire-protection rating. Wired glass must be mounted in steel frames and be
structurally supported at suitable intervals (Figure 9.10.-18).
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Figure 9.10.-18
Requirements for wired glass used as a closure in a vertical fire separation required to have a fire-resistance rating of
not more than 1 h

9.10.13.6. Steel Door Frames

This Article permits the use of generic steel door frames for doors required to have a 20 min fire-protection
rating, even though the frames have not been tested and labelled, in order to meet the purpose of NBC
Article 9.10.13.1.

9.10.13.7. Glass Block as a Closure

This Article permits the use of generic glass blocks as closures in a fire separation. Typically, and when
constructed in accordance with the requirements of NBC Article 9.20.9.6., glass block can be expected to remain
in place for at least 45 min even though it may not have been rated in a fire test.

9.10.13.8. Maximum Size of Opening

This Article indicates the maximum allowable size of openings permitted in a fire separation so that a closure
will still prevent the spread of fire for its rated time. The maximum dimension permitted for a closure in an
unsprinklered location is based on the maximum size that can be tested by existing test furnaces, and is limited
to 11 m?2 (118 ft.2), with no dimension of the opening being greater than 3.7 m (12 ft. 2 in.) in any direction.
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In sprinklered locations, the cooling effect of sprinklers is considered to justify a larger maximum size closure
given the results of the tests conducted on smaller closures. They can be up to 22 m?2 (237 ft.2) with no dimension
larger than 6 m (19 ft. 8 in.) in any direction.

9.10.13.9. Door Latch

This Article requires a latch on every swing-type door in a fire separation to provide a closure that will deter
the spread of fire for its rated time. Many doors subjected to fire on one side will warp, and if not restrained by
a latch, they may warp to the extent that flames will issue around the door. Also, significant draft pressures
can be created that may cause a door to swing open.

9.10.13.10. Self-closing Device

This Article requires that self-closing devices be installed on every door in a fire separation to keep fire-rated
doors from being accidentally left open in the event of a fire. An exemption is permitted for suite entrance
doors in business and personal services occupancies (Group D). This is justified on the basis that the fire risk in
such occupancies is less than in other occupancies, and that, because the occupants are awake, evacuation is
fairly rapid. Where such doors are in dead-end corridors, however, the risk is increased and door closers are
required to maintain the integrity of the corridor to allow the occupants to escape.

9.10.13.11. Hold-Open Devices

This Article allows fire doors to be held in the open position for the sake of convenience, provided measures are
taken so that such doors will provide appropriate protection against smoke and fire spread.

Hold-open devices are sometimes used as a convenience in areas of heavy traffic. Such doors are designed to
close automatically when smoke is detected or the fire alarm system activates. In less critical occupancies, the
doors may be closed by heat-actuated devices, such as fusible links, or on the operation of the sprinkler system.

9.10.13.12. Service Room Doors

This Article indicates the direction service room doors must swing. There is a risk that doors to furnace rooms
with fuel-fired equipment could be blown open in the event of a rapidly developing fire or an explosion. If the
doors lead to a corridor or a room containing a large number of people, it may be impossible for the occupants
to escape. To decrease this risk, such doors are required to swing inward so as to be able to provide greater
resistance to explosion pressures. In all other cases, service room doors are required to swing outward to
facilitate rapid escape from the service room.

9.10.13.13. Fire Dampers

This Article provides requirements for devices that enable ducts penetrating a fire separation to be closed in
the event of fire, so as to prevent fire spread across a fire separation. In most cases, a duct that penetrates an
assembly required to be a fire separation with a fire-resistance rating needs to be equipped with a fire damper.

Where a duct passes completely through a rated fire separation, it provides a potential passageway for fire
and hot gases. To maintain the integrity of the separation, a fire damper is usually required in the plane of
the separation. This device is also required to have a fire-protection rating. It is normally held in the open
position by a fusible link, and is installed so that it will stay in place if the duct collapses (Figure 9.10.-19). The
fusible link and damper must be accessible for testing and inspection.
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Figure 9.10.-19
Typical fire dampers

In some cases, ducts can penetrate a fire separation without appreciably affecting its performance, and no
damper is necessary. For example, exhaust ducts penetrating a fire separation around a vertical shaft are not
required to have fire dampers if the shaft is exhausted in such a way, and the ducts are terminated in such a
way, that smoke or fire entering the shaft via one duct is unlikely to be drawn into a duct leading to another fire
compartment (Figure 9.10.-20).

144 lllustrated User’s Guide — NBC 2015: Part 9 of Division B, Housing and Small Buildings



Copyright © NRC 1941 - 2019 World Rights Reserved © CNRC 1941-2019 Droits réservés pour tous pays

Fire Protection

9.10.

wall

air-conditioning unit

kLLLLLl

1.2 m (4ft.)
maximum

fire separation

(floor)
<n N \ no fire

damper
branch duct with a melting point above required
760°C (1 400°F) and a cross-sectional

area less than 130 cm? (20 in.?)

.

Noncombusitble branch duct serving an
air-conditioning unit or a combined
air-conditioning and heating unit

. BB~

v

fire
separation

no fire damper
required

exhaust duct
with a melting
point above

760°C (1 400°F)

Noncombustible duct that exhausts
directly to the outside at the top of a
vertical service space

Figure 9.10.-20
Locations where fire dampers are not required
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9.10.13.14. Fire Stop Flaps

This Article requires that fire stop flaps in ceiling membranes referred to in NBC Sentence 9.10.5.1.(4)
conform to CAN/ULC-5112.2, “Fire Test of Ceiling Firestop Flap Assemblies,” and activate at a temperature
approximately 30°C above the normal maximum temperature that occurs in the ducts, whether the air duct
system is operating or shut down.

Where a ceiling membrane, such as gypsum board, contributes to the required fire-resistance rating of an
assembly, openings through the membrane may allow heat to enter the assembly and reduce its fire-resistance
rating. Various measures can be used to avoid this possibility, one of which is the installation of fire stop flaps
at the openings (Figure 9.10.-21). Like fire dampers, fire stop flaps are held open by fusible links that release the
flaps in the event of a fire to maintain the integrity of the membrane. Unlike fire dampers, which are intended to
close off an opening that penetrates through the entire assembly, fire stop flaps merely preserve the continuity
of the membrane in which they are installed. There are various types of both fire dampers and fire stop flaps.

fusible link
spring catch
diffuser opening

blade
ceiling membrane diffuser \ held by fusible link

ceiling membrane

hinge
diffuser

Hinged fire stop flap Sliding fire stop flap
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Figure 9.10.-21
Typical fire stop flaps

9.10.13.15. Doors between Garages and Dwelling Units

This Article requires that doors between a garage and a dwelling unit be constructed so as to reduce the passage
of exhaust fumes and gasoline vapours into habitable areas. To reduce this risk, any door from the garage to the
house must be weatherstripped and have an automatic door closer to keep the door from being accidentally left
open (Figure 9.10.-22). Since there is always some leakage past the weatherstripping under wind conditions,
doors from spaces where people sleep should not have a direct entrance to a garage.
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9.10.13.16. Door Stops

This Article requires that door stops for free-swinging
doors be used to keep them from damaging fire
separations. Fire separations that depend on membranes
such as gypsum board to achieve a required rating

can be damaged if a door is allowed to swing against
the wall. A door stop avoids this damage and helps to
maintain the effectiveness of the separation.

9.10.14. Spatial Separation Between
Buildings

Introduction

The NBC spatial separation requirements intend to
reduce the likelihood of fire spread between buildings.
An important principle of fire protection is that one
person’s property should not be allowed to damage
another’s.

The likelihood of fire spreading between buildings can
be reduced by:
¢ limiting how close a building can be to a property
line or an imaginary line between buildings located
on the same property (limiting distance),
¢ limiting the area (size and number) of windows,
doors and other openings through which flames
and radiation can affect neighbouring buildings,
¢ designing exterior wall constructions with required
fire ratings to reduce the likelihood of walls
becoming a radiant heat threat to neighbouring
buildings,
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Figure 9.10.-22

Doors between an attached or built-in garage and a
dwelling unit

* designing interior spaces as fire compartments with rated fire separations to reduce the area of exposing

building faces, and

¢ sprinklering buildings in order to help detect and suppress fires in their early stages, and reduce the
probability of fire spreading to other buildings (the presence of sprinklers does not reduce the amount of
material in a compartment that is available as fuel during a fire, but it does limit the quantity of material

burning at a given time).

General Information for Spatial Separation

As some of the basic principles of spatial separation apply to both NBC Subsections 9.10.14. and 9.10.15., they
are both covered here for the sake of clarity, and to avoid needless repetition. The general information is

structured under the following headings:
* Application

Compartmentation and Exposing Building Face
Sprinklering

Areas and Spacing of Individual Openings

Combustible Projections
Location and Protection of Projecting Roof Soffits

Fire Spread Due to Radiation — Unprotected Openings, Construction and Fire Load

Area and Location of Exposing Building Face (NBC Articles 9.10.14.2. and 9.10.15.2.)
Limiting Distance and Fire Department Response (NBC Articles 9.10.14.3. and 9.10.15.3.)
Unprotected Openings (NBC Article 9.10.14.4.) and Glazed Openings (NBC Article 9.10.15.4.)
Maximum Allowable Areas for Unprotected and Glazed Openings

Designing for Maximum Aggregate Unprotected or Glazed Opening Area

Construction of Exposing Building Faces (NBC Articles 9.10.14.5. and 9.10.15.5.)
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Application (NBC Articles 9.10.14.1. and 9.10.15.1.)

NBC Subsection 9.10.14. applies to all buildings that qualify for design under NBC Part 9, except for
buildings that contain only dwelling units, with no dwelling units above each other, unless one of those
units is a secondary suite.

NBC Subsection 9.10.15. applies to buildings that contain only dwelling units and do not have one dwelling
unit above another except where there is only one unit above or below another and one of those units is a
secondary suite. See Guide 9.10.15.1., Application, for a list of housing types that fall under NBC Subsection
9.10.15.

The requirements for certain detached garages and accessory buildings that serve a single dwelling unit are
provided in both NBC Subsections 9.10.14. and 9.10.15.

Fire Spread Due to Radiation — Unprotected Openings, Construction and Fire Load

Fire spreads from one building to another principally by thermal radiation through windows and other
unprotected openings. There are many things that may contribute to the radiation intensity, and several are
more significant than cladding. At any given distance, the radiation intensity will depend on the total area of
windows radiating heat. The intensity varies inversely as the square of the distance from the source — if the
distance is doubled, the radiation intensity will be only 25% as great. For this reason, the closer one building
is to a property line or assumed line between two buildings on the same property, the smaller the allowable
area of windows and other unprotected openings (e.g., unrated walls and doors).

The radiation reaching an adjacent building is the total from all radiating sources. Since the radiating
windows are at different distances from any given point on an adjacent building, the calculations necessary
to determine the more critical exposure condition become very complicated. To simplify the regulation

of window openings, certain assumptions were made that approximate real conditions. Windows were
assumed to be very small and uniformly spaced over the entire face of the building. This simplified the
calculation of maximum radiation intensity by allowing the maximum area of windows (or, the more general
term, “unprotected openings”) to be expressed as a percentage of the area of the exposing building face.

Radiation intensity also depends on the magnitude of the fire load. Mercantile and medium-hazard
industrial occupancies are considered to have twice the radiation intensity of other occupancies, and the
areas of windows permitted for any given limiting distance from the property line are restricted accordingly.

Compartmentation and Exposing Building Face

If a building is not divided into fire compartments, all windows are assumed to act as radiating sources, and
the area of the exposing building face is assumed to extend from the ground to the top ceiling. If the building
is divided into 45 min fire compartments, the exposing building face can be taken as the exterior wall of each
fire compartment. This usually results in a smaller limiting distance since the exposing building face is much
smaller and the amount of radiation is therefore less (NBC Articles 9.10.14.2. and 9.10.15.2.) (See also the
detailed discussion in Guide 9.10., Introduction, under the heading Compartmentation).

Fire separations hinder the rapid spread of fire from one compartment to another. If the fire-resistance rating
is sufficiently high, a fire will be contained in the compartment of fire origin until firefighters are able to
extinguish the fire. If there are no fire separations, the entire building face is assumed to expose another
building.

Sprinklering

Sprinkler systems have proven to be effective in detecting and controlling fires in their early stages, thereby
reducing the potential severity of a fire. Sprinklering is not required for any Part 9 buildings; however,
where sprinkler systems are voluntarily installed, NBC Part 9 allows for the reduction of other requirements
such as the separation of spaces, soffit protection and flame-spread ratings. Similarly, spatial separation
requirements are less stringent where a building or building compartment is sprinklered. Specific instances
of these relaxed requirements are discussed in NBC Subsections 9.10.14. and 9.10.15.

Area and Location of Exposing Building Face (NBC Articles 9.10.14.2. and 9.10.15.2.)

Exposing building face is a defined term referring to the exterior face of a building or a fire compartment that
exposes another building to heat radiation (see Compartmentation and Exposing Building Face above).
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Where the exterior wall of a building is a single plane parallel to the property line or an imaginary line
between two buildings on the same property, the location of the exposing building face is taken to be the face
of the wall. Where the wall is stepped back or skewed relative to the property line, different approaches

for determining the location of the exposing building face apply to buildings compared to houses. The
simpler case of planar facades parallel to the property line is described here. To determine the location of the
exposing building face for stepped or skewed walls, see Guide 9.10.14.2. and 9.10.15.2., Area and Location of
Exposing Building Face.

Figure 9.10.-23(a) shows a typical apartment building where the floor construction provides a horizontal
fire separation with at least a 45 min fire-resistance rating, and the suites are separated from each other by

a vertical fire separation with at least a 45 min fire-resistance rating. In Figure 9.10.-23(a), the area of the
exposing building face is the area of the exterior wall of each suite, H,, x L,,, and the area of the unprotected
opening is H, x W,,. In office buildings with open floor areas, the compartmentation may only be at each
floor level. For example, in Figure 9.10.-23(b), the area of the exposing building face is the area of the
exterior wall of the entire floor level, H,, x L,,, and the area of unprotected openings is 3(H, x W,,), assuming
all openings are the same size.

Another example is provided in Figure 9.10.-24.
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Figure 9.10.-23
Determination of the area of the exposing building face

Limiting Distance and Fire Department Response (NBC Articles 9.10.14.3. and 9.10.15.3.)

“Limiting distance” is another concept that is used in establishing spatial separation. It is the distance
from an exposing building face to a property line, the centre line of a street or public thoroughfare, or an
imaginary line between two buildings or two fire compartments on the same property.

The original calculations on which the requirements for spatial separations in the NBC were based were
for distances between buildings. A building permit, however, only regulates the property for which it was
issued, not adjacent properties. The calculated distances were, therefore, reduced and measured to the
property line (or centre line of a street, or an assumed line between two buildings on the same property),
with the understanding that any building on the opposite side of the line would adhere to the same spatial
separation criteria (Figure 9.10.-25).
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Determination of the area of the exposing building face
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The limiting distance is measured at right angles to the exposing
building face. Compartmentation (fire separations) has the effect
of reducing the area of exposing building faces.

The limiting distance is based on the ability of a fire department
arriving quickly to reduce the likelihood of fire spread between
buildings.

The total time from the start of a fire until its suppression by the
fire department depends on the time taken for a series of actions.
NBC Sentences 9.10.14.3.(1) and 9.10.15.3.(1) are only concerned
with the time from receipt of notification of a fire by the fire
department until the arrival of the first fire department vehicle

at the building. They specify a 10 min time limit that must be met
in response to more than 90% of the calls to the building served
by the fire department. This reliability level and provision for
flexibility is essentially consistent with NFPA 1710, “Organization
and Deployment of Fire Suppression Operations, Emergency
Medical Operations, and Special Operations to the Public by
Career Fire Departments.”
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Figure 9.10.-25
Measurement of limiting distance, LD
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Where the 10 min limit cannot be met by the fire department at least 90% of the time, NBC Sentence
9.10.14.3.(1) specifies that a value corresponding to half the actual limiting distance be used in requirements
that depend on limiting distance to define other criteria.

For new subdivisions, legal agreements may be made for the construction of fire stations to serve those areas.
The fire department response time in those subdivisions may temporarily exceed 10 min until the fire
station is constructed.

Unprotected Openings (NBC Article 9.10.14.4.) and Glazed Openings (NBC Article 9.10.15.4.)

NBC Subsection 9.10.14. uses the term “unprotected opening.” It means any opening other than one
equipped with a closure having the required fire-protection rating, or any part of a wall forming part of the
exposing building face that has a fire-resistance rating less than that required for the exposing building face.
Unprotected openings include windows, doors and openings for electrical and mechanical services.

NBC Subsection 9.10.15. uses the term “glazed opening.” Glazed openings include windows and glazed
portions of doors. The area of glazed openings is measured to the rough opening of the window or door,
not to the edges of the glazing.

The area of unprotected or glazed openings allowed on a building face is based on the distance from an
exposing building face to a property line, the centre line of a street or public thoroughfare, or an imaginary
line between two buildings or two fire compartments on the same property (Figure 9.10.-26).
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Figure 9.10.-26
Calculation of the percentage area of glazed openings for an exposing building face

Maximum Allowable Areas for Unprotected and Glazed Openings

The tables of allowable areas for unprotected openings and glazed openings in NBC Part 9 (NBC Tables
9.10.14.4.-A and 9.10.15.4.) are extracts from the more extensive tables in NBC Part 3.

The tables in NBC Part 3 take into account the effect that the shape of the exposing building face has on the
heat radiation that reaches another building. If a fire compartment is very long relative to its height, there
will be less cumulative radiation on an adjacent building because many of the windows will be relatively
far away. As the shape of the exposing building face, based on the ratio length and height, approaches a
square, the cumulative radiation from an equal area of windows will be greater. The tables in NBC Part 3
divide the shapes of the exposing building face into three ranges for the purpose of regulating the maximum
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allowable window areas. To simplify the tables for NBC Part 9, only the area limits based on the middle
range of shapes were used.

Since the tables in NBC Parts 3 and 9 for limiting unprotected openings and glazed openings have the same
basis, either version can be used (NBC Articles 9.10.14.4. and 9.10.15.4.) In some cases, there is an advantage
to using the more extensive NBC Part 3 tables, since doing so can result in reduced limiting distances for the
same exposing building face characteristics and thus better lot utilization. However, where the aspect ratio
of the fire compartment is 3 to 1 or less, the table in NBC Part 9 may result in smaller limiting distances.

In all cases, no unprotected openings or glazed openings are permitted less than 1.2 m

(3 ft. 11 in.) from the property line. This is an overriding condition due primarily to the fact that flame
fronts extend beyond the plane of the window and can, therefore, project the heat radiation source closer
to an adjacent building.

Designing for Maximum Aggregate Unprotected or Glazed Opening Area

Designing a building or house that meets the requirements for spatial separation is an iterative process. One
approach for determining the maximum unprotected or glazed opening areas for a given limiting distance
uses the following steps:

1. develop a building concept (desired location on the property, height, shape),

2. determine the limiting distances for each face of the building,

3. undertake the conceptual design of its architectural features such as its wall openings, internal layout
and fire compartments,

4. calculate the exposing faces’ areas,

5. use NBC Table 9.10.14.4.-A or NBC Table 9.10.15.4. to see if the conceptual design complies with the
NBC requirements, and proceed to Step 7 if it does or Step 6 if it does not,

6. adjust the parameters, such as the limiting distance and the arrangement of the exterior walls (for
example, reduce the size or number of windows, move openings away from the property line if
possible); adjust the interior compartmentation with fire separations to reduce the areas of the exposing
wall and consider sprinklering or the use of wired glass), and

7. ensure that the design complies with the maximum allowable concentration of openings (NBC Table
9.10.14.4.-A or NBC Table 9.10.15.4. as applicable) — adjust as necessary.

Alternatively, the desired area of unprotected openings could be established first, and then used to determine
the required limiting distance.

Areas and Spacing of Individual Openings

Because the requirements that limit the maximum opening areas assumed that smaller openings would be
evenly distributed over the exposing building face, the NBC also limits the area of individual openings and
their proximity to one another wherever the limiting distance is 2 m (6 ft. 7 in.) or less. Exceptions are
provided for sprinklered buildings and for openable bedroom windows with an unobstructed openable
area of 0.35 m?2 (3.8 ft.2) where the window is installed to fulfill the requirement in NBC Subsection 9.9.10.
for emergency egress.

Construction of Exposing Building Faces (NBC Articles 9.10.14.5. and 9.10.15.5.)

If the non-window portion of a wall fails prematurely during a fire, the contributing radiation for which the
limiting distances were calculated will be exceeded. To reduce this risk, the exposing building face must
have a minimum fire-resistance rating under some circumstances. This varies depending on the maximum
area of unprotected or glazed openings (and therefore the limiting distance) and the fire load (as related

to occupancy classification). Except for houses, this also applies to the gable end wall above the exposing
building face, since fire may enter an attic from below and very quickly involve the entire gable end if the
wall is unrated.

In NBC Subsection 9.10.14., exterior wall construction is dependent on the percentage of the wall that is
allowed to have openings. This is a way of relating the wall’s proximity to the property line to the wall area
and fire load (i.e., occupancy). The smaller the permitted area of wall openings, the greater the exposure
hazard. Hence, the smaller the percentage of openings permitted, the greater the level of protection the
wall must have.
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