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Division B 5.2.2.1.

2) Material compatibility and deterioration resistance are not required where it
can be shown that incompatibility or uncontrolled deterioration will not adversely
affect any of

a) the health or safety of building users,
b) the intended use of the building, or
c) the operation of building services.

5.1.5. Other Requirements

5.1.5.1. Requirements in Other Parts of the Code

1) Structural and fire safety requirements in other Parts of the NBC shall apply.

Section 5.2. Loads and Procedures
5.2.1. Environmental Loads and Design Procedures

5.2.1.1. Exterior Environmental Loads

1) Above ground climatic loads shall be determined according to Subsection 1.1.3.

2) Except as provided in Sentence (3), below ground exterior environmental loads
not described in Subsection 1.1.3. shall be determined from existing geological and
hydrological data or from site tests.

3) Where local design and construction practice has shown soil temperature
analysis to be unnecessary, soil temperatures need not be determined. (See
Appendix A.)

5.2.1.2. Interior Environmental Loads

1) Interior environmental loads shall be determined in accordance with good
practice as described in Sentence 6.2.1.1.(1) based on the intended use of the space.
(See Appendix A.)

5.2.1.3. Environmental Load and Transfer Calculations

1) Calculations related to the transfer of heat, air and moisture and the
transmission of sound shall conform to good practice such as that described in the
ASHRAE Handbooks.

2) For the purposes of any analysis conducted to indicate conformance to
the thermal resistance levels required in Article 5.3.1.2., soil temperatures shall be
determined based on annual average soil temperature, seasonal amplitude of variation
and attenuation of variation with depth.

3) Wind load calculations shall conform to Subsection 4.1.7.

5.2.2. Structural Loads and Design Procedures

5.2.2.1. Determination of Structural Loads and Effects

1) Where materials, components or assemblies that separate dissimilar
environments or are exposed to the exterior, or their connections, are required to be
designed to withstand structural loads, these loads shall be determined in accordance
with Part 4. (See also Subsection 2.2.5. of Division C.)

2) Except as provided in Article 4.1.8.18., the structural loads referred to in
Sentence (1) and their related effects shall include

a) dead loads transferred from structural elements,
b) wind, snow, rain, hydrostatic and earth pressures,
c) earthquake effects for post-disaster buildings, depending on their intended

function (see Appendix A),
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5.2.2.2. Division B

d) live loads due to use and occupancy, and
e) loads due to thermal or moisture-related expansion and contraction,

deflection, deformation, creep, shrinkage, settlement, and differential
movement.

3) Where materials, components or assemblies that separate dissimilar
environments or are exposed to the exterior, or their connections, can be expected to
be subject to loads or other effects not described in this Subsection or in Part 4, such
loads or effects shall be taken into account in the design based on the most current and
applicable information available.

5.2.2.2. Determination of Wind Load
(See Appendix A.)

1) This Article applies to the determination of wind load to be used in the design
of materials, components and assemblies, including their connections, that separate
dissimilar environments or are exposed to the exterior, where these are

a) subject to wind load, and
b) required to be designed to resist wind load.

2) Except as provided in Sentence (3), the wind load referred to in Sentence (1)
shall be 100% of the specified wind load determined in accordance with Article 4.1.7.1.

3) Where it can be shown by test or analysis that a material, component, assembly
or connection referred to in Sentence (1) will be subject to less than 100% of the
specified wind load, the wind load referred to in Sentence (1) shall be not less than
the load determined by test or analysis.

5.2.2.3. Design Procedures

1) Structural design shall be carried out in accordance with Subsection 4.1.3. and
other applicable requirements in Part 4.

Section 5.3. Heat Transfer
(See Appendix A.)

5.3.1. Thermal Resistance of Assemblies

5.3.1.1. Required Resistance to Heat Transfer
(See Appendix A.)

1) Except as provided in Sentence (2), where a building component or assembly
will be subjected to an intended temperature differential, the component or assembly
shall include materials to resist heat transfer or a means to dissipate transferred heat in
accordance with the remainder of this Subsection.

2) The installation of materials to resist heat transfer in accordance with the
remainder of this Subsection is not required where it can be shown that uncontrolled
heat transfer will not adversely affect any of

a) the health or safety of building users,
b) the intended use of the building, or
c) the operation of building services.

5.3.1.2. Properties to Resist Heat Transfer or Dissipate Heat
(See Appendix A.)

1) Taking into account the conditions on either side of the environmental
separator, materials and components installed to provide the required resistance to
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Division B A-5.3.1.2.

A-5.2.1.2.(1) Interior Environmental Loads. The interior environmental conditions required depend
on the intended use of the spaces in the building as defined in the building program. Spaces in different types
of buildings and different spaces within a single building may impose different loads on the separators
between interior and exterior spaces and between adjacent interior spaces. The separators must be designed to
withstand the expected loads.

A-5.2.2.1.(2)(c) Determination of Structural Loads and Effects. As regards materials,
components and assemblies and their interfaces that are installed in buildings to which Part 5 applies, the effects
of earthquake loads on their ability to resist or accommodate environmental loads are generally only taken into
account in the design of post-disaster buildings. For all other buildings, damage to building components during
seismic events is anticipated and these buildings are not intended to be functional after the event. However, for
post-disaster buildings, seismic effects must be taken into account in the design for environmental separation, as
these buildings are required to have an adequate degree of functionality after the design event to meet their
intended function (see Article 4.1.8.13. for deflections and drift limits for post-disaster buildings).

However, it is important to note that earthquake effects must be taken into account in the seismic design of
all building materials, components and assemblies and their interfaces covered by Article 4.1.8.18. to address
life safety and the structural protection of buildings.

A-5.2.2.2. Resistance to Wind and Other Air Pressure Loads. The wind load provisions apply to
roofing and other materials subject to wind-uplift loads.

Note that, although Article 5.2.2.2. is specifically concerned with wind loads and directly references only one
Article from Part 4, Sentence 5.2.2.1.(1) references all of Part 4 and would invoke Article 4.1.7.4. for example,
which is concerned with air pressure loads on interior walls and partitions.

A-5.3. Heat Transfer. In addressing issues related to health and safety, Section 5.3. calls up levels of
thermal resistance needed to minimize condensation on or within environmental separators, and to ensure
thermal conditions appropriate for the building use. Energy regulations, where they exist, specify levels of
thermal resistance required for energy efficiency or call up energy performance levels, which relate to levels of
thermal resistance. Where Part 5 calls for levels of thermal resistance higher than those required by the energy
regulations, the requirements of Part 5 take precedence.

A-5.3.1.1. Required Resistance to Heat Transfer. The control of heat flow is required wherever
there is an intended temperature difference across the building assembly. The use of the term “intended” is
important since, whenever interior space is separated from exterior space, temperature differences will occur.

The interior of an unheated warehouse, for example, will often be at a different temperature from the exterior
due to solar radiation, radiation from the building to the night sky and the time lag in temperature change due
to the thermal mass of the building and its contents. If this temperature difference is not “intended,” no special
consideration need be given to the control of heat flow.

If the warehouse is heated or cooled, thus making the temperature difference “intended,” some consideration
would have to be given to the control of heat flow.

It should be noted, however, that in many cases, such as with adjacent interior spaces, there will be an intended
temperature difference but the difference will not be great. In these cases, the provisions to control heat
flow may be little or no more than would be provided by any standard interior separator. That is, materials
typically used in the construction of partitions may provide the separation needed to meet the requirements of
Section 5.3. without adding what are generally considered to be “insulating” materials.

A-5.3.1.2. Material and Component Properties and Condensation. Total prevention of
condensation is generally unnecessary and its achievement is rarely a certainty at design conditions. Part 5,
therefore, requires that condensation be minimized. The occurrence of condensation should be sufficiently
rare, or the quantities accumulated should be sufficiently small and dry rapidly enough, to avoid material
deterioration and the growth of mould and fungi.

The Harmonized North American Fenestration Standard, AAMA/WDMA/CSA 101/I.S.2/A440, “NAFS – North
American Fenestration Standard/Specification for Windows, Doors, and Skylights,” identifies procedures to
determine the condensation resistance and thermal transmittance of windows, doors and skylights. The scope
of this standard, which is referenced in Subsection 5.10.2., includes skylights and tubular daylighting devices
(TDD). Where skylights and TDDs pass through unconditioned space, their wells and shafts may become the
environmental separator and would therefore have to comply with the requirements of Part 5.
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A-5.3.1.2.(1) Division B

A-5.3.1.2.(1) Use of Thermal Insulation or Mechanical Systems for Environmental
Control. The level of thermal resistance required to avoid condensation on the warm side of an assembly or
within an assembly (at the vapour barrier), and to permit the maintenance of indoor conditions appropriate
for the occupancy depends on

• the occupancy
• the exterior design air temperature
• the interior design air temperature and relative humidity
• the capacity of the heating system, and
• the means of delivering heat.

To control condensation on the interior surface of an exterior wall, for example, the interior surface must not fall
below the dew point of the interior air. If, for instance, the interior air is 20°C and 35% RH, the dew point will be
4°C. If the interior air is 20°C and 55% RH, the dew point will be 11°C.

Where the exterior design temperature is mild, such as in south coastal British Columbia, the interior RH
during the heating season may well be around 55%. With an exterior temperature of -7°C, the materials in the
environmental separator would have to provide a mere RSI 0.082 to avoid condensation on the interior surface.
Depending on the specific properties of the material, this RSI might be provided by 10-mm plywood. Therefore,
materials generally recognized as thermal insulation would not be required only to limit condensation on the
warmer side of the building envelope.

For most of the country, however, exterior design temperatures are much lower; for example, -20°C in Toronto
and Charlottetown, and -50°C in Dawson. In these cases, maintaining temperatures inboard of the vapour
barrier above the dew point will require insulation or increased heat delivery to the environmental separator.
Direct delivery of heat over the entire surface of the environmental separator is generally impractical. Indirect
heat delivery may not be possible without raising the interior air temperatures above the comfort level. In any
case, increased heat delivery would often entail excessive energy costs.

In addition to controlling condensation, interior surface temperatures must be warm enough to avoid occupant
discomfort due to excessive heat loss by radiation. Depending on the occupancy of the subject spaces, this may
require the installation of insulation even where it is not needed to control condensation.

A-5.3.1.3.(2) Position of Materials Providing Thermal Resistance. For a material providing
thermal resistance to be effective, it must not be short-circuited by convective airflow through or around
the material. The material must therefore be either

• the component of the air barrier system providing principal resistance to air leakage, or
• installed in full and continuous contact with a continuous low air permeance component.

A-5.4.1.1. Resistance to Air Leakage. An air barrier system in above-grade building components
and assemblies separating conditioned space from the exterior will reduce the likelihood of condensation due
to air leakage, discomfort from drafts, the infiltration of dust and other pollutants, and interference in the
performance of building services, such as HVAC and plumbing. These problems can all lead to serious health
or safety hazards.

Currently, the most obvious and significant problems are due to moisture-related material deterioration, such as
rot and corrosion, which can lead to the failure of component connections. The infiltration of dust and other
pollutants can lead to a wide range of health problems. Where the separator is subject to high moisture levels,
the pollutants may include fungus spores. Interference with the performance of building services can lead to
unhealthy conditions and potentially hazardous conditions during the heating season in many regions of
the country.

There are few buildings intended for human occupancy where the interior space is conditioned but where an air
barrier system is not required. Some industrial buildings, for example, may be exempt. This would depend,
however, on the particular levels of interior conditioning provided, ventilation levels, protection provided
for the workers, and the tolerance of the building’s construction to the accumulation of condensation and
potential precipitation ingress.

Some industrial buildings are provided with only limited conditioning, for example radiant heating, and
ventilation levels are sufficient to reduce relative humidity to a level at which condensation will not accumulate
to a degree that is problematic. Conversely, some industrial buildings, due to the processes they contain, operate
at very high temperatures and high ventilation levels. In these cases, the building envelope will be maintained
at temperatures that will avoid condensation. In both examples above, either the ventilation rates or protective
gear required in the work environment would protect the occupants from unacceptable levels of pollutants.A-
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