
Proposed Change 1405

PROPOSED CHANGE

[1.1.3.] 1.1.3. Climatic and Seismic Data

[1.1.3.1.] 1.1.3.1. Climatic and Seismic Values
[1] 1) Except as provided in Sentences (2)-2020, (4) and (5),The the climatic and seismic values

required for the design of buildings under this Code shall be in conformance with the values
established by the authority having jurisdiction. or, in the absence of such data, with
Sentence (2) and the climatic and seismic values in Appendix C. (See Note A-1.1.3.1.(1).)

[2] --) Where they have not been established by the authority having jurisdiction, the climatic
values required for the design of buildings shall be in conformance with Sentence (3)-2020
and the values listed in Appendix C. (See Note A-1.1.3.1.(2)-2020.)

[3] 2) The outside winter design temperatures determined from Appendix C shall be those listed for
the January 2.5% values. (See Note A-1.1.3.1.(23)-2020.)

[4] --) Where they have not been established by the authority having jurisdiction, the seismic values
required for the design of buildings under Part 4 of this Code shall be in conformance with
the values listed at www.earthquakescanada.nrcan.gc.ca that correspond to the applicable
probability of exceedance stated in Subsection 4.1.8. (See Appendix C.)

[5] --) Where they have not been established by the authority having jurisdiction, the seismic values
required for the design of buildings under Part 9 of this Code shall be in conformance with
the values listed in Table 9.4.1.1.-2020 (See Note A-1.1.3.1.(5).)

Submit a comment

Code Reference(s): NBC15 Div.B 1.1.3.
NBC15 Div.B Appendix C

Subject: Earthquake Load and Effects

Title: Seismic Hazard Values for the Design of Part 4 Buildings

Description: This proposed change updates the seismic hazard values for
the design of buildings under Part 4 and replaces Table C-3
in Appendix C with a reference to a Web site listing the
values. (PCF 1475 updates the seismic hazard values for the
design of buildings under Part 9.)

Related Proposed
Change(s):

PCF 1203, PCF 1403, PCF 1430, PCF 1475, PCF 1514
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[1.1.3.2.] 1.1.3.2. Depth of Frost Penetration

Note A-1.1.3.1.(12)-2020 Climatic and Seismic Values.
Climatic values for municipalities not listed in Appendix C canmay be obtained at www.climate.weather.gc.ca
or by contactingwriting to the Meteorological Service of Canada, Environment Canada, 4905 Dufferin Street,
Toronto, Ontario M3H 5T4.; www.climate.weather.gc.ca.

Seismic values for municipalities not listed in Appendix C can be obtained at
www.earthquakescanada.nrcan.gc.ca or by writing to the Geological Survey of Canada at 7 Observatory
Crescent, Ottawa, Ontario K1A 0Y3, or at P.O. Box 6000, Sidney, B.C. V8L 4B2.

Note A-1.1.3.1.(23)-2020 Winter Design Temperatures.
The 2.5% values referred to in Sentence 1.1.3.1.(23)-2020 are the least restrictive temperatures that can be
used. A designer may choose to use the 1% values given in Appendix C, which are in excess of the Code
minimums but are considered acceptable.

Note A-1.1.3.1.(5) Seismic Values.
Seismic values for municipalities not listed in Table 9.4.1.1.-2020 can be obtained at
www.earthquakescanada.nrcan.gc.ca.

Appendix C Climatic and Seismic Information for Building
Design in Canada

Footnote: This information is included for explanatory purposes only and does not form part of the
requirements.

Introduction

The great diversity of climate in Canada has a considerable effect on the performance of buildings;
consequently, building design must reflect this diversity. This Appendix briefly describes how climatic design
values are computed and provides recommended design data for a number of cities, towns, and lesser
populated locations. Through the use of such data, appropriate allowances can be made for climate variations
in different localities of Canada and the National Building Code can be applied nationally.

The climatic design data presented in Table C-2 are based on weather observations collected by the
Atmospheric Environment Service, Environment Canada. The data were researched and analyzed for the
Canadian Commission on Building and Fire Codes by Environment Canada.

As it is not practical to list values for all municipalities in Canada, recommended climatic design values for
locations not listed can be obtained by contacting the Atmospheric Environment Service, Environment
Canada, 4905 Dufferin Street, Downsview, Ontario M3H 5T4, (416) 739-4365. It should be noted, however,
that these recommended values may differ from the legal requirements set by provincial, territorial or
municipal building authorities.

The information on seismic hazard in spectral format given in thisTable C-3 Appendix has been provided by
the Geological Survey of Canada of Natural Resources Canada. Information for municipalities not listed can
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be obtained at www.earthquakescanada.nrcan.gc.ca or by writing to the Geological Survey of Canada at 7
Observatory Crescent, Ottawa, Ontario K1A 0Y3, or at P.O. Box 6000, Sidney, B.C. V8L 4B2.

General

The choice of climatic elements tabulated in this Appendix and the form in which they are expressed have
been dictated largely by the requirements for specific values in several sections of this Code. These elements
include the gGround sSnow lLoads, wWind pPressures, dDesign tTemperatures, hHeating dDegree-dDays,
oOne-dDay and 15-mMinute rRainfalls, and the Aannual tTotal pPrecipitation values. and Seismic Data. The
following notes briefly explain the significance of these particular elements in building design, and indicate
which weather observations were used and how they were analyzed to yield the required design values.

Table C-2 lists design weather recommendations and elevations for over 600 locations, which have been
chosen based on a variety of reasons. Many incorporated cities and towns with significant populations are
included unless located close to larger cities. For sparsely populated areas, many smaller towns and villages
are listed. Other locations have been added to the list when the demand for climatic design recommendations at
these sites has been significant. The named locations refer to the specific latitude and longitude defined by the
Gazetteer of Canada (Natural Resources Canada), available from Publishing and Depository Services Canada,
Public Works and Government Services Canada, Ottawa, Ontario K1A 0S5. The elevations are given in metres
and refer to heights above sea level.

Almost all of the weather observations used in preparing Table C-2 were, of necessity, observed at inhabited
locations. To estimate design values for arbitrary locations, the observed or computed values for the weather
stations were mapped and interpolated appropriately. Where possible, adjustments have been applied for the
influence of elevation and known topographical effects. Such influences include the tendency of cold air to
collect in depressions, for precipitation to increase with elevation, and for generally stronger winds near large
bodies of water. Elevations have been added to Table C-2 because of their potential to significantly influence
climatic design values.

Since interpolation from the values in Table C-2 to other locations may not be valid due to local and other
effects, Environment Canada will provide climatic design element recommendations for locations not listed in
Table C-2. Local effects are particularly significant in mountainous areas, where the values apply only to
populated valleys and not to the mountain slopes and high passes, where very different conditions are known
to exist.

Seismic Hazard

The parameters used to represent seismic hazard for specific geographical locations are the 5%-damped
horizontal spectral response acceleration for periods of 0.2 s, 0.5 s, 1.0 s, 2.0 s, 5.0 s and 10.0 second periods,
the horizontal pPeak gGround aAcceleration (PGA) and the horizontal pPeak gGround vVelocity (PGV), with
all values given forcorresponding to a 2% probability of being exceeded in 50 years. The six spectral response
acceleration parameters are deemed sufficient to define spectra closely matching the shape of the uUniform
hHazard sSpectra (UHS) for design purposes. Spectral response acceleration values for additional periods are
provided for use in the selection of ground motion time histories. Spectral response acceleration values for
additional probabilities of exceedance are also provided.

The seismic hHazard values are mean values based on a statistical analysis of the earthquakes that have been
experienced in Canada and adjacent regions.(11) The seismic hazard valuesThey were updated for the
20152020 edition of the Code by updating the earthquake catalogue, slightly revising the seismic source zones,
adding the Leech River and Devil’s Mountain fault sources near Victoria, B.C.,(12) increasing the rate of
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occurrence of great earthquakes onfor the Cascadia subduction zone to match new information and certain
other active faults, revising the gGround mMotion Prediction Equations (GMPEs)models (GMMs),(13) and
using a probabilistic model to combine all inputs.

In addition, the method of determining seismic hazard values for different site designations has changed. For
the NBC 2015, the seismic hazard values were calculated for reference Site Class C, and the values for other
site designations were determined by applying a site coefficient to the calculated values. For the NBC 2020,
the seismic hazard values for each site designation were calculated directly.

For almost mostall locations, the newrevised GMPEsGMMs are the most significant reason for changes in the
seismic hazard resultsvalues from the NBC 20152010. One exception is for areas of western Canada for which
adding the Cascadia subduction source contribution to the model probabilistically causes the most significant
change. In general, for locations in eastern Canada, the estimated seismic hazard at long periods has increased
across Canada. while the seismic hazard at short periods has decreased—in some places significantly. For
locations in western Canada, the seismic hazard at long periods has increased significantly for areas affected
by the Cascadia interface. For other areas, the explicit inclusion of fault sources, such as those in Haida Gwaii
and the Yukon, has also affected the estimated hazard.

Further details regarding the representation of seismic hazard can be found in the Commentary onentitled
Design for Seismic Effects in the "User’s Guide – NBC 2015, Structural Commentaries (Part 4 of Division
B)".

Table [C-3] C-3
Seismic Design Data for Selected Locations in Canada

Seismic Data

Province and Location Sa(0.2) Sa(0.5) Sa(1.0) Sa(2.0) Sa(5.0) Sa(10.0) PGA PGV

British Columbia

100 Mile House 0.140 0.113 0.083 0.058 0.027 0.0080 0.064 0.109

Abbotsford 0.701 0.597 0.350 0.215 0.071 0.025 0.306 0.445

Agassiz 0.457 0.384 0.244 0.157 0.057 0.020 0.206 0.306

Alberni 0.955 0.915 0.594 0.373 0.124 0.044 0.434 0.683

Ashcroft 0.198 0.160 0.115 0.078 0.034 0.011 0.092 0.149

Bamfield 1.44 1.35 0.871 0.525 0.167 0.059 0.682 0.931

Beatton River 0.132 0.083 0.049 0.026 0.0083 0.0037 0.079 0.056

Bella Bella 0.208 0.232 0.187 0.129 0.049 0.017 0.103 0.286

Bella Coola 0.163 0.172 0.143 0.105 0.043 0.014 0.083 0.225

Burns Lake 0.095 0.080 0.066 0.052 0.024 0.0076 0.043 0.111
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Seismic Data

Province and Location Sa(0.2) Sa(0.5) Sa(1.0) Sa(2.0) Sa(5.0) Sa(10.0) PGA PGV

Cache Creek 0.195 0.157 0.112 0.077 0.034 0.010 0.090 0.148

Campbell River 0.595 0.582 0.408 0.265 0.094 0.034 0.283 0.487

Carmi 0.141 0.120 0.090 0.062 0.028 0.0086 0.065 0.111

Castlegar 0.129 0.100 0.074 0.048 0.022 0.0069 0.058 0.085

Chetwynd 0.176 0.121 0.068 0.033 0.013 0.0045 0.082 0.071

Chilliwack 0.539 0.448 0.277 0.174 0.062 0.021 0.242 0.347

Comox 0.685 0.662 0.455 0.292 0.102 0.036 0.317 0.538

Courtenay 0.692 0.670 0.461 0.296 0.104 0.037 0.321 0.545

Cranbrook 0.170 0.138 0.089 0.047 0.018 0.0062 0.075 0.085

Crescent Valley 0.130 0.101 0.073 0.047 0.021 0.0067 0.058 0.082

Crofton 1.13 1.04 0.598 0.358 0.111 0.039 0.491 0.754

Dawson Creek 0.150 0.098 0.055 0.026 0.0080 0.0032 0.080 0.059

Dease Lake 0.103 0.091 0.074 0.049 0.017 0.0067 0.044 0.078

Dog Creek 0.172 0.140 0.102 0.071 0.032 0.0098 0.079 0.140

Duncan 1.17 1.09 0.631 0.378 0.118 0.042 0.513 0.786

Elko 0.217 0.174 0.108 0.053 0.019 0.0066 0.098 0.101

Fernie 0.234 0.175 0.106 0.052 0.019 0.0065 0.106 0.101

Fort Nelson 0.141 0.103 0.068 0.036 0.012 0.0049 0.081 0.071

Fort St. John 0.145 0.094 0.053 0.026 0.0077 0.0032 0.079 0.058

Glacier 0.206 0.142 0.081 0.044 0.018 0.0058 0.093 0.083

Gold River 1.01 0.988 0.664 0.413 0.135 0.048 0.466 0.743

Golden 0.263 0.174 0.094 0.046 0.017 0.0056 0.120 0.095

Grand Forks 0.133 0.108 0.082 0.056 0.026 0.0079 0.061 0.101

Greenwood 0.136 0.113 0.085 0.059 0.027 0.0082 0.063 0.105

Hope 0.363 0.304 0.201 0.131 0.051 0.017 0.167 0.251

Jordan River 1.40 1.31 0.817 0.495 0.157 0.055 0.639 0.923
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Seismic Data

Province and Location Sa(0.2) Sa(0.5) Sa(1.0) Sa(2.0) Sa(5.0) Sa(10.0) PGA PGV

Kamloops 0.146 0.123 0.091 0.064 0.029 0.0087 0.067 0.117

Kaslo 0.142 0.109 0.073 0.043 0.019 0.0062 0.063 0.076

Kelowna 0.143 0.122 0.091 0.063 0.029 0.0087 0.066 0.115

Kimberley 0.165 0.130 0.084 0.045 0.018 0.0060 0.073 0.080

Kitimat Plant 0.161 0.167 0.137 0.096 0.036 0.012 0.080 0.224

Kitimat Townsite 0.161 0.167 0.137 0.096 0.036 0.012 0.080 0.224

Ladysmith 1.10 1.02 0.587 0.353 0.110 0.039 0.482 0.738

Langford 1.32 1.19 0.697 0.415 0.130 0.045 0.590 0.852

Lillooet 0.285 0.214 0.145 0.096 0.040 0.013 0.132 0.188

Lytton 0.292 0.228 0.155 0.103 0.042 0.013 0.136 0.197

Mackenzie 0.165 0.117 0.066 0.036 0.015 0.0052 0.074 0.078

Masset 0.791 0.744 0.496 0.283 0.083 0.029 0.364 0.632

McBride 0.253 0.165 0.089 0.044 0.018 0.0056 0.117 0.097

McLeod Lake 0.153 0.110 0.064 0.037 0.016 0.0053 0.068 0.078

Merritt 0.211 0.175 0.125 0.085 0.037 0.011 0.098 0.160

Mission City 0.644 0.550 0.327 0.204 0.069 0.024 0.283 0.419

Montrose 0.129 0.102 0.075 0.049 0.022 0.0069 0.058 0.086

Nakusp 0.135 0.102 0.070 0.045 0.020 0.0063 0.060 0.079

Nanaimo 1.02 0.942 0.542 0.328 0.104 0.037 0.446 0.684

Nelson 0.131 0.103 0.073 0.046 0.020 0.0065 0.058 0.080

Ocean Falls 0.180 0.199 0.163 0.117 0.046 0.015 0.091 0.258

Osoyoos 0.175 0.150 0.110 0.075 0.033 0.010 0.081 0.138

Parksville 0.917 0.859 0.519 0.322 0.106 0.038 0.405 0.639

Penticton 0.159 0.138 0.101 0.070 0.031 0.0096 0.074 0.129

Port Alberni 0.987 0.946 0.614 0.383 0.126 0.045 0.450 0.702

Port Alice 1.60 1.27 0.759 0.412 0.128 0.042 0.689 0.868
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Seismic Data

Province and Location Sa(0.2) Sa(0.5) Sa(1.0) Sa(2.0) Sa(5.0) Sa(10.0) PGA PGV

Port Hardy 0.700 0.659 0.447 0.272 0.091 0.032 0.320 0.543

Port McNeill 0.711 0.678 0.464 0.285 0.096 0.034 0.326 0.557

Port Renfrew 1.44 1.35 0.850 0.511 0.162 0.057 0.668 0.939

Powell River 0.595 0.556 0.373 0.242 0.086 0.031 0.273 0.457

Prince George 0.113 0.089 0.059 0.040 0.019 0.0059 0.049 0.079

Prince Rupert 0.246 0.269 0.209 0.135 0.046 0.016 0.117 0.314

Princeton 0.259 0.209 0.144 0.096 0.040 0.012 0.121 0.182

Qualicum Beach 0.888 0.838 0.517 0.323 0.108 0.038 0.395 0.629

Queen Charlotte City 1.62 1.37 0.842 0.452 0.124 0.041 0.757 0.989

Quesnel 0.105 0.088 0.065 0.047 0.022 0.0069 0.047 0.091

Revelstoke 0.145 0.109 0.070 0.043 0.019 0.0062 0.064 0.078

Salmon Arm 0.131 0.104 0.075 0.052 0.024 0.0073 0.059 0.093

Sandspit 1.31 1.16 0.724 0.396 0.110 0.036 0.603 0.868

Sechelt 0.828 0.745 0.434 0.265 0.086 0.030 0.363 0.555

Sidney 1.23 1.10 0.630 0.371 0.115 0.040 0.545 0.790

Smith River 0.705 0.447 0.234 0.100 0.028 0.0096 0.354 0.255

Smithers 0.100 0.090 0.076 0.058 0.025 0.0082 0.047 0.134

Sooke 1.34 1.24 0.752 0.456 0.144 0.050 0.605 0.885

Squamish 0.600 0.517 0.314 0.200 0.069 0.024 0.266 0.404

Stewart 0.139 0.132 0.111 0.078 0.029 0.010 0.068 0.180

Tahsis 1.35 1.19 0.767 0.456 0.144 0.050 0.622 0.852

Taylor 0.143 0.093 0.052 0.025 0.0076 0.0031 0.079 0.058

Terrace 0.146 0.145 0.120 0.085 0.032 0.011 0.072 0.200

Tofino 1.46 1.36 0.891 0.536 0.170 0.060 0.695 0.945

Trail 0.129 0.101 0.075 0.050 0.022 0.0070 0.058 0.087

Ucluelet 1.48 1.38 0.897 0.539 0.171 0.060 0.708 0.949
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Seismic Data

Province and Location Sa(0.2) Sa(0.5) Sa(1.0) Sa(2.0) Sa(5.0) Sa(10.0) PGA PGV

Vancouver Region

Burnaby (Simon Fraser
Univ.)

0.768 0.673 0.386 0.236 0.076 0.027 0.333 0.500

Cloverdale 0.800 0.702 0.400 0.243 0.077 0.027 0.347 0.519

Haney 0.691 0.602 0.352 0.217 0.071 0.025 0.301 0.452

Ladner 0.924 0.827 0.461 0.276 0.085 0.030 0.399 0.601

Langley 0.772 0.674 0.387 0.236 0.076 0.027 0.335 0.500

New Westminster 0.800 0.704 0.401 0.244 0.077 0.027 0.347 0.522

North Vancouver 0.794 0.699 0.399 0.243 0.077 0.027 0.345 0.518

Richmond 0.885 0.787 0.443 0.266 0.083 0.029 0.383 0.578

Surrey (88 Ave & 156
St.)

0.786 0.690 0.394 0.240 0.076 0.027 0.341 0.511

Vancouver (City Hall) 0.848 0.751 0.425 0.257 0.080 0.029 0.369 0.553

Vancouver (Granville &
41 Ave)

0.863 0.765 0.432 0.261 0.081 0.029 0.375 0.563

West Vancouver 0.818 0.721 0.410 0.250 0.079 0.028 0.356 0.534

Vernon 0.133 0.108 0.080 0.056 0.025 0.0077 0.061 0.099

Victoria Region

Victoria (Gonzales Hts) 1.30 1.15 0.668 0.394 0.123 0.043 0.576 0.829

Victoria (Mt Tolmie) 1.29 1.14 0.662 0.390 0.121 0.042 0.573 0.824

Victoria 1.30 1.16 0.676 0.399 0.125 0.044 0.580 0.834

Whistler 0.438 0.357 0.233 0.152 0.058 0.020 0.203 0.296

White Rock 0.868 0.765 0.432 0.260 0.081 0.029 0.376 0.562

Williams Lake 0.136 0.110 0.081 0.057 0.027 0.0080 0.062 0.110

Youbou 1.20 1.13 0.678 0.414 0.131 0.046 0.536 0.816

Alberta

Athabasca 0.068 0.043 0.027 0.014 0.0041 0.0018 0.039 0.031
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Seismic Data

Province and Location Sa(0.2) Sa(0.5) Sa(1.0) Sa(2.0) Sa(5.0) Sa(10.0) PGA PGV

Banff 0.279 0.184 0.099 0.046 0.016 0.0053 0.128 0.097

Barrhead 0.105 0.064 0.038 0.019 0.0055 0.0024 0.065 0.046

Beaverlodge 0.153 0.102 0.057 0.028 0.0090 0.0035 0.081 0.062

Brooks 0.116 0.076 0.051 0.028 0.0089 0.0042 0.072 0.056

Calgary 0.192 0.126 0.072 0.036 0.012 0.0048 0.098 0.075

Campsie 0.113 0.067 0.040 0.020 0.0058 0.0024 0.070 0.048

Camrose 0.095 0.058 0.035 0.018 0.0052 0.0022 0.058 0.042

Canmore 0.278 0.183 0.098 0.046 0.016 0.0053 0.128 0.097

Cardston 0.273 0.203 0.122 0.058 0.018 0.0066 0.131 0.118

Claresholm 0.217 0.148 0.090 0.044 0.015 0.0056 0.107 0.089

Cold Lake 0.055 0.034 0.019 0.0078 0.0016 0.0008 0.032 0.023

Coleman 0.279 0.195 0.114 0.054 0.019 0.0065 0.128 0.110

Coronation 0.075 0.048 0.029 0.015 0.0046 0.0020 0.044 0.034

Cowley 0.282 0.198 0.116 0.055 0.018 0.0065 0.130 0.113

Drumheller 0.122 0.077 0.048 0.026 0.0080 0.0037 0.075 0.055

Edmonton 0.103 0.062 0.036 0.018 0.0053 0.0022 0.064 0.044

Edson 0.165 0.111 0.062 0.030 0.0089 0.0035 0.087 0.066

Embarras Portage 0.052 0.031 0.016 0.0065 0.0013 0.0007 0.030 0.020

Fairview 0.121 0.071 0.041 0.020 0.0059 0.0025 0.075 0.051

Fort MacLeod 0.225 0.160 0.097 0.047 0.015 0.0058 0.111 0.095

Fort McMurray 0.053 0.034 0.018 0.0078 0.0016 0.0008 0.031 0.023

Fort Saskatchewan 0.086 0.053 0.032 0.017 0.0050 0.0021 0.052 0.038

Fort Vermilion 0.056 0.036 0.019 0.0081 0.0018 0.0008 0.032 0.024

Grande Prairie 0.141 0.093 0.053 0.026 0.0074 0.0031 0.079 0.058

Habay 0.068 0.045 0.033 0.020 0.0067 0.0031 0.040 0.036

Hardisty 0.068 0.043 0.027 0.014 0.0041 0.0018 0.040 0.031
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Seismic Data

Province and Location Sa(0.2) Sa(0.5) Sa(1.0) Sa(2.0) Sa(5.0) Sa(10.0) PGA PGV

High River 0.203 0.134 0.079 0.039 0.013 0.0052 0.101 0.079

Hinton 0.280 0.182 0.096 0.043 0.015 0.0048 0.131 0.097

Jasper 0.287 0.190 0.101 0.046 0.017 0.0052 0.132 0.101

Keg River 0.067 0.042 0.025 0.012 0.0034 0.0015 0.039 0.030

Lac la Biche 0.059 0.038 0.023 0.011 0.0033 0.0015 0.034 0.027

Lacombe 0.127 0.081 0.047 0.023 0.0065 0.0027 0.077 0.055

Lethbridge 0.164 0.125 0.081 0.042 0.013 0.0053 0.087 0.079

Manning 0.081 0.049 0.029 0.015 0.0046 0.0020 0.048 0.036

Medicine Hat 0.083 0.060 0.045 0.026 0.0083 0.0039 0.050 0.047

Peace River 0.098 0.058 0.034 0.017 0.0052 0.0022 0.061 0.043

Pincher Creek 0.284 0.202 0.119 0.056 0.019 0.0066 0.132 0.115

Ranfurly 0.066 0.042 0.026 0.013 0.0039 0.0018 0.038 0.030

Red Deer 0.131 0.085 0.049 0.024 0.0067 0.0028 0.078 0.056

Rocky Mountain House 0.174 0.116 0.065 0.030 0.0090 0.0035 0.090 0.067

Slave Lake 0.075 0.047 0.029 0.015 0.0046 0.0020 0.044 0.034

Stettler 0.109 0.066 0.039 0.019 0.0056 0.0024 0.067 0.047

Stony Plain 0.115 0.069 0.040 0.020 0.0058 0.0025 0.071 0.050

Suffield 0.099 0.068 0.049 0.028 0.0087 0.0041 0.060 0.052

Taber 0.134 0.101 0.069 0.036 0.012 0.0049 0.079 0.070

Turner Valley 0.253 0.164 0.091 0.043 0.015 0.0053 0.122 0.093

Valleyview 0.126 0.078 0.045 0.022 0.0064 0.0027 0.077 0.054

Vegreville 0.069 0.044 0.027 0.014 0.0041 0.0018 0.040 0.031

Vermilion 0.060 0.038 0.023 0.012 0.0034 0.0015 0.035 0.027

Wagner 0.077 0.048 0.030 0.015 0.0046 0.0020 0.046 0.035

Wainwright 0.062 0.040 0.025 0.012 0.0037 0.0017 0.036 0.028

Wetaskiwin 0.115 0.069 0.040 0.020 0.0058 0.0024 0.071 0.048
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Seismic Data

Province and Location Sa(0.2) Sa(0.5) Sa(1.0) Sa(2.0) Sa(5.0) Sa(10.0) PGA PGV

Whitecourt 0.125 0.079 0.046 0.023 0.0064 0.0027 0.076 0.054

Wimborne 0.133 0.087 0.052 0.027 0.0081 0.0037 0.078 0.058

Saskatchewan

Assiniboia 0.136 0.076 0.038 0.016 0.0034 0.0014 0.084 0.054

Battrum 0.065 0.042 0.024 0.012 0.0031 0.0015 0.037 0.030

Biggar 0.057 0.037 0.021 0.0088 0.0019 0.0010 0.033 0.025

Broadview 0.077 0.048 0.025 0.010 0.0022 0.0011 0.045 0.034

Dafoe 0.062 0.040 0.022 0.0089 0.0019 0.0010 0.036 0.027

Dundurn 0.059 0.039 0.022 0.0092 0.0019 0.0010 0.034 0.027

Estevan 0.129 0.072 0.035 0.015 0.0031 0.0013 0.079 0.051

Hudson Bay 0.055 0.034 0.019 0.0079 0.0016 0.0008 0.032 0.023

Humboldt 0.058 0.037 0.020 0.0085 0.0018 0.0010 0.033 0.025

Island Falls 0.054 0.031 0.016 0.0065 0.0013 0.0007 0.031 0.021

Kamsack 0.058 0.037 0.020 0.0085 0.0018 0.0010 0.033 0.025

Kindersley 0.060 0.039 0.024 0.012 0.0033 0.0015 0.035 0.028

Lloydminster 0.057 0.036 0.021 0.010 0.0030 0.0015 0.033 0.025

Maple Creek 0.069 0.048 0.036 0.021 0.0068 0.0032 0.040 0.039

Meadow Lake 0.055 0.034 0.018 0.0075 0.0016 0.0008 0.032 0.023

Melfort 0.055 0.035 0.019 0.0081 0.0018 0.0010 0.032 0.024

Melville 0.069 0.044 0.023 0.0097 0.0021 0.0011 0.040 0.031

Moose Jaw 0.096 0.058 0.030 0.013 0.0027 0.0013 0.057 0.042

Nipawin 0.054 0.034 0.018 0.0078 0.0016 0.0008 0.032 0.023

North Battleford 0.056 0.036 0.020 0.0085 0.0018 0.0010 0.032 0.024

Prince Albert 0.055 0.034 0.019 0.0078 0.0016 0.0008 0.032 0.023

Qu’Appelle 0.090 0.054 0.028 0.012 0.0025 0.0011 0.054 0.039

Regina 0.101 0.060 0.030 0.013 0.0027 0.0013 0.061 0.043

Canadian Commission on Building and Fire Codes 1405

Last modified: 2020-01-17
Page: 11/35



Seismic Data

Province and Location Sa(0.2) Sa(0.5) Sa(1.0) Sa(2.0) Sa(5.0) Sa(10.0) PGA PGV

Rosetown 0.059 0.038 0.022 0.0091 0.0019 0.0010 0.034 0.027

Saskatoon 0.057 0.037 0.021 0.0089 0.0019 0.0010 0.033 0.025

Scott 0.057 0.037 0.020 0.0086 0.0019 0.0010 0.033 0.025

Strasbourg 0.074 0.046 0.025 0.010 0.0022 0.0011 0.043 0.032

Swift Current 0.070 0.045 0.025 0.012 0.0030 0.0014 0.040 0.032

Uranium City 0.053 0.032 0.016 0.0066 0.0013 0.0007 0.031 0.021

Weyburn 0.186 0.097 0.045 0.018 0.0039 0.0014 0.118 0.070

Yorkton 0.063 0.040 0.022 0.0091 0.0019 0.0010 0.036 0.028

Manitoba

Beausejour 0.056 0.033 0.017 0.0067 0.0015 0.0007 0.032 0.021

Boissevain 0.059 0.037 0.020 0.0082 0.0018 0.0010 0.034 0.025

Brandon 0.054 0.031 0.016 0.0063 0.0013 0.0007 0.031 0.020

Churchill 0.053 0.032 0.017 0.0069 0.0015 0.0008 0.031 0.021

Dauphin 0.055 0.035 0.019 0.0079 0.0018 0.0010 0.032 0.024

Flin Flon 0.054 0.032 0.016 0.0065 0.0013 0.0007 0.031 0.021

Gimli 0.055 0.032 0.017 0.0067 0.0015 0.0007 0.032 0.021

Island Lake 0.054 0.033 0.017 0.0070 0.0015 0.0008 0.031 0.021

Lac du Bonnet 0.056 0.033 0.017 0.0067 0.0015 0.0007 0.033 0.023

Lynn Lake 0.053 0.032 0.016 0.0066 0.0013 0.0007 0.031 0.021

Morden 0.053 0.031 0.015 0.0063 0.0013 0.0007 0.031 0.020

Neepawa 0.054 0.031 0.016 0.0065 0.0013 0.0007 0.031 0.021

Pine Falls 0.056 0.033 0.017 0.0067 0.0015 0.0007 0.032 0.021

Portage la Prairie 0.054 0.032 0.016 0.0065 0.0013 0.0007 0.031 0.021

Rivers 0.058 0.037 0.020 0.0084 0.0018 0.0010 0.034 0.025

Sandilands 0.055 0.032 0.016 0.0065 0.0013 0.0007 0.032 0.021

Selkirk 0.055 0.032 0.016 0.0066 0.0013 0.0007 0.032 0.021
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Seismic Data

Province and Location Sa(0.2) Sa(0.5) Sa(1.0) Sa(2.0) Sa(5.0) Sa(10.0) PGA PGV

Split Lake 0.053 0.032 0.017 0.0067 0.0015 0.0007 0.031 0.021

Steinbach 0.055 0.032 0.016 0.0065 0.0013 0.0007 0.032 0.021

Swan River 0.055 0.035 0.019 0.0079 0.0018 0.0008 0.032 0.024

The Pas 0.054 0.032 0.016 0.0065 0.0013 0.0007 0.031 0.021

Thompson 0.053 0.032 0.017 0.0067 0.0015 0.0007 0.031 0.021

Virden 0.064 0.041 0.022 0.0089 0.0019 0.0010 0.037 0.028

Winnipeg 0.054 0.032 0.016 0.0066 0.0013 0.0007 0.032 0.021

Ontario

Ailsa Craig 0.095 0.064 0.039 0.020 0.0049 0.0021 0.056 0.050

Ajax 0.210 0.114 0.060 0.029 0.0071 0.0028 0.134 0.091

Alexandria 0.589 0.309 0.148 0.068 0.018 0.0062 0.376 0.255

Alliston 0.111 0.076 0.046 0.024 0.0059 0.0025 0.066 0.060

Almonte 0.337 0.188 0.098 0.048 0.013 0.0049 0.215 0.157

Armstrong 0.064 0.037 0.019 0.0081 0.0018 0.0008 0.038 0.025

Arnprior 0.371 0.201 0.102 0.049 0.013 0.0049 0.238 0.168

Atikokan 0.069 0.038 0.018 0.0072 0.0015 0.0007 0.041 0.025

Attawapiskat 0.074 0.043 0.022 0.0092 0.0019 0.0010 0.045 0.030

Aurora 0.138 0.087 0.050 0.026 0.0064 0.0027 0.085 0.068

Bancroft 0.151 0.105 0.063 0.032 0.0084 0.0035 0.090 0.085

Barrie 0.108 0.077 0.047 0.025 0.0061 0.0025 0.063 0.060

Barriefield 0.162 0.110 0.066 0.034 0.0089 0.0038 0.098 0.091

Beaverton 0.117 0.082 0.050 0.026 0.0065 0.0028 0.069 0.064

Belleville 0.162 0.105 0.061 0.031 0.0080 0.0034 0.100 0.087

Belmont 0.116 0.073 0.042 0.021 0.0053 0.0021 0.070 0.056

Kitchenuhmay-koosib (Big
Trout Lake)

0.054 0.033 0.017 0.0072 0.0015 0.0008 0.032 0.023
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Seismic Data

Province and Location Sa(0.2) Sa(0.5) Sa(1.0) Sa(2.0) Sa(5.0) Sa(10.0) PGA PGV

CFB Borden 0.107 0.075 0.046 0.024 0.0059 0.0025 0.063 0.059

Bracebridge 0.116 0.084 0.051 0.027 0.0068 0.0028 0.068 0.067

Bradford 0.123 0.081 0.048 0.025 0.0062 0.0027 0.074 0.063

Brampton 0.168 0.096 0.052 0.026 0.0064 0.0025 0.106 0.074

Brantford 0.155 0.089 0.049 0.024 0.0059 0.0024 0.097 0.068

Brighton 0.173 0.106 0.060 0.030 0.0076 0.0032 0.108 0.087

Brockville 0.259 0.157 0.086 0.043 0.011 0.0046 0.164 0.131

Burk’s Falls 0.143 0.096 0.057 0.029 0.0074 0.0031 0.086 0.076

Burlington 0.266 0.131 0.062 0.029 0.0068 0.0027 0.172 0.102

Cambridge 0.141 0.084 0.047 0.024 0.0058 0.0024 0.088 0.066

Campbellford 0.144 0.097 0.058 0.030 0.0076 0.0032 0.088 0.078

Cannington 0.122 0.084 0.051 0.027 0.0067 0.0028 0.073 0.067

Carleton Place 0.302 0.175 0.093 0.046 0.012 0.0048 0.192 0.146

Cavan 0.140 0.092 0.055 0.028 0.0071 0.0030 0.086 0.074

Centralia 0.092 0.064 0.039 0.020 0.0050 0.0021 0.054 0.050

Chapleau 0.071 0.050 0.031 0.016 0.0037 0.0017 0.041 0.039

Chatham 0.112 0.070 0.039 0.019 0.0047 0.0020 0.068 0.054

Chesley 0.083 0.062 0.040 0.021 0.0052 0.0022 0.047 0.050

Clinton 0.084 0.061 0.038 0.020 0.0049 0.0021 0.048 0.048

Coboconk 0.120 0.086 0.052 0.027 0.0070 0.0030 0.070 0.068

Cobourg 0.179 0.106 0.059 0.030 0.0074 0.0031 0.113 0.086

Cochrane 0.222 0.107 0.052 0.024 0.0058 0.0022 0.145 0.083

Colborne 0.176 0.106 0.060 0.030 0.0076 0.0031 0.111 0.087

Collingwood 0.096 0.070 0.044 0.023 0.0058 0.0024 0.055 0.056

Cornwall 0.587 0.307 0.147 0.067 0.017 0.0060 0.375 0.254

Corunna 0.087 0.060 0.036 0.018 0.0046 0.0020 0.050 0.047
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Seismic Data

Province and Location Sa(0.2) Sa(0.5) Sa(1.0) Sa(2.0) Sa(5.0) Sa(10.0) PGA PGV

Deep River 0.389 0.208 0.104 0.049 0.013 0.0048 0.250 0.172

Deseronto 0.158 0.106 0.062 0.032 0.0081 0.0035 0.096 0.087

Dorchester 0.112 0.072 0.042 0.021 0.0052 0.0021 0.067 0.056

Dorion 0.059 0.035 0.018 0.0076 0.0016 0.0008 0.035 0.024

Dresden 0.104 0.067 0.039 0.019 0.0047 0.0020 0.062 0.051

Dryden 0.072 0.040 0.019 0.0076 0.0016 0.0008 0.043 0.027

Dundalk 0.097 0.069 0.043 0.022 0.0056 0.0024 0.057 0.055

Dunnville 0.232 0.120 0.059 0.028 0.0067 0.0027 0.149 0.093

Durham 0.088 0.065 0.041 0.021 0.0053 0.0022 0.051 0.051

Dutton 0.116 0.072 0.041 0.021 0.0050 0.0021 0.071 0.056

Earlton 0.182 0.108 0.059 0.029 0.0074 0.0030 0.114 0.086

Edison 0.070 0.039 0.019 0.0075 0.0016 0.0008 0.042 0.027

Elliot Lake 0.074 0.054 0.035 0.018 0.0046 0.0020 0.043 0.043

Elmvale 0.101 0.074 0.046 0.024 0.0061 0.0025 0.059 0.059

Embro 0.111 0.072 0.042 0.022 0.0053 0.0022 0.067 0.056

Englehart 0.175 0.104 0.057 0.029 0.0073 0.0030 0.109 0.083

Espanola 0.086 0.063 0.039 0.021 0.0052 0.0021 0.050 0.050

Exeter 0.090 0.063 0.039 0.020 0.0049 0.0021 0.052 0.050

Fenelon Falls 0.121 0.086 0.052 0.027 0.0068 0.0030 0.072 0.068

Fergus 0.115 0.075 0.045 0.023 0.0056 0.0024 0.069 0.059

Forest 0.087 0.061 0.037 0.019 0.0047 0.0020 0.051 0.047

Fort Erie 0.312 0.152 0.070 0.032 0.0074 0.0028 0.202 0.117

Fort Erie (Ridgeway) 0.307 0.149 0.069 0.031 0.0073 0.0028 0.198 0.115

Fort Frances 0.064 0.035 0.017 0.0069 0.0015 0.0007 0.039 0.024

Gananoque 0.180 0.119 0.070 0.036 0.0095 0.0039 0.110 0.099

Geraldton 0.057 0.036 0.019 0.0082 0.0018 0.0010 0.033 0.024
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Province and Location Sa(0.2) Sa(0.5) Sa(1.0) Sa(2.0) Sa(5.0) Sa(10.0) PGA PGV

Glencoe 0.107 0.068 0.040 0.020 0.0049 0.0021 0.064 0.054

Goderich 0.079 0.059 0.037 0.019 0.0049 0.0020 0.045 0.047

Gore Bay 0.071 0.055 0.035 0.018 0.0047 0.0020 0.040 0.044

Graham 0.071 0.039 0.020 0.0079 0.0016 0.0008 0.043 0.027

Gravenhurst (Muskoka
Airport)

0.112 0.082 0.050 0.026 0.0067 0.0028 0.065 0.064

Grimsby 0.301 0.146 0.068 0.030 0.0073 0.0028 0.195 0.113

Guelph 0.133 0.082 0.047 0.024 0.0058 0.0024 0.082 0.063

Guthrie 0.109 0.078 0.048 0.025 0.0062 0.0027 0.064 0.062

Haileybury 0.219 0.127 0.067 0.033 0.0083 0.0034 0.138 0.101

Haldimand (Caledonia) 0.215 0.112 0.056 0.027 0.0064 0.0025 0.138 0.087

Haldimand (Hagersville) 0.172 0.096 0.051 0.025 0.0061 0.0024 0.108 0.074

Haliburton 0.133 0.095 0.057 0.030 0.0077 0.0032 0.079 0.076

Halton Hills (Georgetown) 0.155 0.090 0.050 0.025 0.0062 0.0025 0.097 0.070

Hamilton 0.260 0.128 0.061 0.028 0.0068 0.0027 0.168 0.101

Hanover 0.085 0.063 0.040 0.021 0.0052 0.0022 0.049 0.050

Hastings 0.141 0.096 0.057 0.029 0.0074 0.0031 0.085 0.076

Hawkesbury 0.506 0.268 0.131 0.062 0.016 0.0058 0.326 0.224

Hearst 0.073 0.048 0.028 0.013 0.0031 0.0014 0.043 0.035

Honey Harbour 0.103 0.076 0.047 0.025 0.0062 0.0027 0.060 0.060

Hornepayne 0.063 0.043 0.025 0.012 0.0028 0.0014 0.037 0.031

Huntsville 0.129 0.091 0.054 0.028 0.0071 0.0031 0.077 0.072

Ingersoll 0.116 0.073 0.043 0.022 0.0053 0.0022 0.070 0.058

Iroquois Falls 0.196 0.101 0.052 0.025 0.0061 0.0024 0.127 0.079

Jellicoe 0.057 0.035 0.019 0.0081 0.0018 0.0010 0.033 0.024

Kapuskasing 0.112 0.064 0.035 0.017 0.0040 0.0017 0.070 0.048
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Province and Location Sa(0.2) Sa(0.5) Sa(1.0) Sa(2.0) Sa(5.0) Sa(10.0) PGA PGV

Kemptville 0.429 0.229 0.114 0.054 0.014 0.0052 0.275 0.189

Kenora 0.064 0.036 0.018 0.0072 0.0015 0.0007 0.038 0.024

Killaloe 0.264 0.154 0.083 0.041 0.011 0.0044 0.168 0.127

Kincardine 0.076 0.058 0.037 0.019 0.0049 0.0021 0.043 0.046

Kingston 0.161 0.110 0.065 0.034 0.0089 0.0038 0.098 0.091

Kinmount 0.123 0.089 0.054 0.028 0.0071 0.0031 0.072 0.071

Kirkland Lake 0.159 0.095 0.053 0.027 0.0067 0.0028 0.099 0.076

Kitchener 0.122 0.077 0.045 0.023 0.0056 0.0024 0.074 0.060

Lakefield 0.130 0.091 0.055 0.028 0.0073 0.0031 0.078 0.072

Lansdowne House 0.056 0.035 0.019 0.0078 0.0016 0.0008 0.033 0.024

Leamington 0.114 0.070 0.038 0.018 0.0044 0.0018 0.069 0.052

Lindsay 0.126 0.087 0.052 0.027 0.0068 0.0030 0.076 0.068

Lion’s Head 0.080 0.062 0.040 0.021 0.0052 0.0022 0.045 0.050

Listowel 0.093 0.066 0.041 0.021 0.0052 0.0022 0.054 0.052

London 0.108 0.070 0.041 0.021 0.0052 0.0021 0.064 0.055

Lucan 0.097 0.065 0.039 0.020 0.0050 0.0021 0.057 0.051

Maitland 0.282 0.167 0.090 0.045 0.012 0.0046 0.179 0.140

Markdale 0.089 0.066 0.042 0.022 0.0055 0.0022 0.052 0.052

Markham 0.182 0.103 0.056 0.028 0.0068 0.0028 0.115 0.080

Martin 0.072 0.039 0.019 0.0075 0.0015 0.0008 0.043 0.027

Matheson 0.160 0.091 0.050 0.025 0.0062 0.0025 0.101 0.072

Mattawa 0.446 0.237 0.114 0.052 0.013 0.0046 0.285 0.191

Midland 0.101 0.075 0.046 0.024 0.0061 0.0025 0.058 0.059

Milton 0.191 0.103 0.054 0.026 0.0064 0.0025 0.122 0.080

Milverton 0.098 0.067 0.041 0.021 0.0053 0.0022 0.058 0.052

Minden 0.124 0.089 0.054 0.028 0.0071 0.0031 0.073 0.071
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Province and Location Sa(0.2) Sa(0.5) Sa(1.0) Sa(2.0) Sa(5.0) Sa(10.0) PGA PGV

Mississauga 0.219 0.115 0.058 0.028 0.0068 0.0027 0.141 0.090

Mississauga (Lester B.
Pearson Int’l Airport)

0.193 0.105 0.056 0.027 0.0067 0.0027 0.123 0.082

Mississauga (Port Credit) 0.247 0.125 0.062 0.029 0.0070 0.0027 0.159 0.098

Mitchell 0.093 0.065 0.040 0.021 0.0052 0.0021 0.054 0.051

Moosonee 0.081 0.051 0.029 0.014 0.0033 0.0015 0.049 0.038

Morrisburg 0.558 0.287 0.135 0.062 0.016 0.0056 0.358 0.236

Mount Forest 0.093 0.067 0.041 0.022 0.0053 0.0022 0.054 0.052

Nakina 0.057 0.036 0.019 0.0082 0.0018 0.0010 0.033 0.024

Nanticoke (Jarvis) 0.156 0.090 0.049 0.024 0.0059 0.0024 0.098 0.068

Nanticoke (Port Dover) 0.144 0.085 0.047 0.023 0.0058 0.0024 0.089 0.066

Napanee 0.156 0.106 0.063 0.033 0.0084 0.0037 0.095 0.087

New Liskeard 0.209 0.122 0.065 0.032 0.0081 0.0032 0.132 0.097

Newcastle 0.186 0.107 0.058 0.029 0.0071 0.0030 0.118 0.086

Newcastle (Bowmanville) 0.188 0.107 0.058 0.029 0.0071 0.0030 0.119 0.086

Newmarket 0.132 0.085 0.050 0.026 0.0064 0.0027 0.081 0.067

Niagara Falls 0.321 0.157 0.072 0.032 0.0076 0.0030 0.207 0.121

North Bay 0.247 0.145 0.076 0.037 0.0095 0.0037 0.155 0.114

Norwood 0.136 0.094 0.057 0.029 0.0074 0.0031 0.082 0.075

Oakville 0.260 0.129 0.062 0.029 0.0070 0.0027 0.167 0.101

Orangeville 0.115 0.076 0.046 0.023 0.0058 0.0024 0.069 0.059

Orillia 0.109 0.079 0.049 0.026 0.0064 0.0027 0.064 0.063

Oshawa 0.192 0.108 0.058 0.029 0.0071 0.0030 0.122 0.086

Ottawa (Metropolitan)

Ottawa (City Hall) 0.439 0.237 0.118 0.056 0.015 0.0055 0.281 0.196

Ottawa (Barrhaven) 0.427 0.230 0.115 0.055 0.015 0.0053 0.273 0.191
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Province and Location Sa(0.2) Sa(0.5) Sa(1.0) Sa(2.0) Sa(5.0) Sa(10.0) PGA PGV

Ottawa (Kanata) 0.401 0.218 0.110 0.053 0.014 0.0052 0.257 0.181

Ottawa (M-C Int’l
Airport)

0.446 0.240 0.119 0.056 0.015 0.0055 0.285 0.199

Ottawa (Orleans) 0.474 0.252 0.124 0.058 0.015 0.0056 0.304 0.208

Owen Sound 0.083 0.064 0.041 0.021 0.0053 0.0022 0.048 0.051

Pagwa River 0.060 0.040 0.023 0.011 0.0024 0.0013 0.035 0.028

Paris 0.141 0.084 0.047 0.023 0.0058 0.0024 0.088 0.066

Parkhill 0.092 0.063 0.038 0.020 0.0049 0.0020 0.054 0.050

Parry Sound 0.110 0.079 0.048 0.025 0.0064 0.0027 0.064 0.063

Pelham (Fonthill) 0.311 0.152 0.070 0.031 0.0074 0.0028 0.201 0.117

Pembroke 0.379 0.203 0.101 0.049 0.013 0.0048 0.243 0.168

Penetanguishene 0.101 0.074 0.046 0.024 0.0061 0.0025 0.058 0.059

Perth 0.225 0.142 0.080 0.041 0.011 0.0045 0.140 0.119

Petawawa 0.379 0.202 0.101 0.048 0.013 0.0048 0.243 0.166

Peterborough 0.135 0.092 0.055 0.028 0.0071 0.0031 0.082 0.072

Petrolia 0.092 0.062 0.037 0.019 0.0047 0.0020 0.054 0.048

Pickering (Dunbarton) 0.219 0.117 0.060 0.029 0.0071 0.0028 0.140 0.094

Picton 0.159 0.104 0.061 0.031 0.0078 0.0032 0.098 0.086

Plattsville 0.119 0.075 0.044 0.022 0.0055 0.0022 0.072 0.059

Point Alexander 0.391 0.209 0.104 0.049 0.013 0.0048 0.251 0.172

Port Burwell 0.132 0.079 0.044 0.022 0.0055 0.0022 0.081 0.062

Port Colborne 0.298 0.146 0.068 0.031 0.0073 0.0028 0.192 0.113

Port Elgin 0.077 0.060 0.038 0.020 0.0050 0.0021 0.044 0.048

Port Hope 0.181 0.106 0.059 0.029 0.0073 0.0030 0.114 0.086

Port Perry 0.144 0.091 0.053 0.027 0.0067 0.0028 0.089 0.071

Port Stanley 0.123 0.075 0.043 0.021 0.0052 0.0021 0.075 0.058
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Province and Location Sa(0.2) Sa(0.5) Sa(1.0) Sa(2.0) Sa(5.0) Sa(10.0) PGA PGV

Prescott 0.350 0.195 0.101 0.049 0.013 0.0049 0.224 0.162

Princeton 0.129 0.079 0.045 0.023 0.0056 0.0022 0.079 0.062

Raith 0.067 0.038 0.019 0.0078 0.0016 0.0008 0.040 0.025

Rayside-Balfour
(Chelmsford)

0.104 0.072 0.044 0.023 0.0058 0.0024 0.061 0.056

Red Lake 0.068 0.038 0.019 0.0076 0.0016 0.0008 0.041 0.025

Renfrew 0.352 0.191 0.097 0.047 0.013 0.0048 0.226 0.160

Richmond Hill 0.163 0.095 0.053 0.027 0.0065 0.0027 0.102 0.074

Rockland 0.510 0.266 0.129 0.060 0.016 0.0056 0.328 0.221

Sarnia 0.085 0.059 0.036 0.018 0.0046 0.0020 0.049 0.046

Sault Ste. Marie 0.062 0.044 0.028 0.014 0.0033 0.0015 0.036 0.034

Schreiber 0.057 0.035 0.019 0.0079 0.0018 0.0010 0.033 0.024

Seaforth 0.087 0.062 0.039 0.020 0.0050 0.0021 0.050 0.048

Shelburne 0.104 0.072 0.044 0.023 0.0058 0.0024 0.062 0.056

Simcoe 0.141 0.084 0.047 0.023 0.0058 0.0024 0.087 0.064

Sioux Lookout 0.073 0.040 0.020 0.0078 0.0016 0.0008 0.044 0.028

Smiths Falls 0.256 0.156 0.086 0.044 0.012 0.0046 0.161 0.131

Smithville 0.296 0.144 0.067 0.030 0.0071 0.0027 0.191 0.111

Smooth Rock Falls 0.200 0.098 0.047 0.021 0.0050 0.0020 0.130 0.074

South River 0.164 0.106 0.061 0.031 0.0080 0.0034 0.100 0.085

Southampton 0.077 0.060 0.038 0.020 0.0050 0.0021 0.044 0.048

St. Catharines 0.319 0.155 0.071 0.032 0.0076 0.0028 0.206 0.121

St. Mary’s 0.101 0.068 0.041 0.021 0.0052 0.0021 0.060 0.052

St. Thomas 0.117 0.073 0.042 0.021 0.0052 0.0021 0.071 0.056

Stirling 0.149 0.100 0.060 0.031 0.0078 0.0034 0.091 0.082

Stratford 0.103 0.069 0.041 0.021 0.0053 0.0022 0.061 0.054
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Seismic Data

Province and Location Sa(0.2) Sa(0.5) Sa(1.0) Sa(2.0) Sa(5.0) Sa(10.0) PGA PGV

Strathroy 0.100 0.066 0.039 0.020 0.0049 0.0021 0.059 0.051

Sturgeon Falls 0.183 0.113 0.062 0.031 0.0080 0.0032 0.113 0.089

Sudbury 0.110 0.076 0.046 0.024 0.0059 0.0025 0.065 0.059

Sundridge 0.157 0.103 0.059 0.030 0.0078 0.0032 0.095 0.082

Tavistock 0.108 0.071 0.042 0.022 0.0053 0.0022 0.065 0.055

Temagami 0.239 0.138 0.072 0.035 0.0089 0.0035 0.151 0.109

Thamesford 0.111 0.071 0.042 0.021 0.0053 0.0022 0.066 0.056

Thedford 0.089 0.062 0.038 0.019 0.0047 0.0020 0.052 0.048

Thunder Bay 0.061 0.035 0.018 0.0075 0.0016 0.0008 0.036 0.024

Tillsonburg 0.126 0.077 0.044 0.022 0.0055 0.0022 0.076 0.060

Timmins 0.125 0.075 0.043 0.021 0.0053 0.0022 0.078 0.058

Timmins (Porcupine) 0.140 0.081 0.045 0.022 0.0055 0.0022 0.088 0.063

Toronto Metropolitan
Region

Etobicoke 0.193 0.106 0.056 0.027 0.0067 0.0027 0.124 0.082

North York 0.195 0.107 0.056 0.028 0.0067 0.0027 0.125 0.083

Scarborough 0.219 0.116 0.060 0.029 0.0070 0.0028 0.140 0.093

Toronto (City Hall) 0.249 0.126 0.063 0.029 0.0071 0.0028 0.160 0.099

Trenton 0.167 0.105 0.060 0.030 0.0077 0.0032 0.104 0.086

Trout Creek 0.186 0.116 0.065 0.033 0.0084 0.0035 0.115 0.093

Uxbridge 0.139 0.089 0.052 0.027 0.0067 0.0028 0.086 0.070

Vaughan (Woodbridge) 0.167 0.096 0.053 0.026 0.0065 0.0027 0.105 0.074

Vittoria 0.139 0.083 0.046 0.023 0.0056 0.0024 0.086 0.064

Walkerton 0.083 0.062 0.039 0.021 0.0052 0.0021 0.048 0.050

Wallaceburg 0.098 0.064 0.037 0.018 0.0044 0.0018 0.058 0.048

Waterloo 0.118 0.075 0.044 0.023 0.0056 0.0022 0.072 0.059
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Province and Location Sa(0.2) Sa(0.5) Sa(1.0) Sa(2.0) Sa(5.0) Sa(10.0) PGA PGV

Watford 0.095 0.064 0.038 0.019 0.0049 0.0020 0.056 0.050

Wawa 0.062 0.043 0.026 0.013 0.0030 0.0014 0.036 0.031

Welland 0.308 0.150 0.069 0.031 0.0074 0.0028 0.199 0.115

West Lorne 0.118 0.072 0.041 0.021 0.0050 0.0021 0.072 0.056

Whitby 0.203 0.112 0.059 0.029 0.0071 0.0028 0.130 0.089

Whitby (Brooklin) 0.176 0.102 0.056 0.028 0.0070 0.0028 0.111 0.080

White River 0.060 0.041 0.024 0.011 0.0025 0.0013 0.035 0.030

Wiarton 0.080 0.062 0.040 0.021 0.0052 0.0022 0.046 0.050

Windsor 0.096 0.063 0.035 0.017 0.0041 0.0017 0.057 0.048

Wingham 0.083 0.061 0.039 0.020 0.0050 0.0021 0.048 0.048

Woodstock 0.118 0.075 0.043 0.022 0.0055 0.0022 0.071 0.058

Wyoming 0.090 0.061 0.037 0.019 0.0047 0.0020 0.053 0.048

Quebec

Acton-Vale 0.254 0.160 0.091 0.047 0.013 0.0051 0.159 0.138

Alma 0.785 0.416 0.196 0.089 0.022 0.0075 0.486 0.339

Amos 0.109 0.078 0.049 0.026 0.0067 0.0028 0.064 0.063

Asbestos 0.200 0.137 0.082 0.043 0.012 0.0049 0.123 0.118

Aylmer 0.415 0.225 0.113 0.054 0.014 0.0053 0.265 0.186

Baie-Comeau 0.425 0.219 0.107 0.051 0.013 0.0051 0.275 0.182

Baie-Saint-Paul 1.62 0.872 0.406 0.179 0.043 0.012 0.986 0.735

Beauport 0.509 0.275 0.138 0.067 0.018 0.0065 0.327 0.233

Bedford 0.358 0.204 0.107 0.053 0.014 0.0053 0.228 0.170

Beloeil 0.522 0.272 0.131 0.062 0.016 0.0059 0.333 0.225

Brome 0.236 0.152 0.087 0.045 0.012 0.0049 0.147 0.130

Brossard 0.587 0.306 0.145 0.067 0.017 0.0062 0.374 0.251

Buckingham 0.491 0.257 0.125 0.058 0.015 0.0056 0.316 0.213
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Seismic Data

Province and Location Sa(0.2) Sa(0.5) Sa(1.0) Sa(2.0) Sa(5.0) Sa(10.0) PGA PGV

Campbell’s Bay 0.387 0.208 0.105 0.050 0.013 0.0051 0.248 0.173

Chambly 0.550 0.286 0.137 0.064 0.017 0.0059 0.352 0.236

Coaticook 0.193 0.129 0.077 0.040 0.011 0.0045 0.119 0.110

Contrecoeur 0.473 0.251 0.124 0.059 0.016 0.0058 0.303 0.207

Cowansville 0.273 0.168 0.094 0.048 0.013 0.0051 0.172 0.142

Deux-Montagnes 0.596 0.313 0.149 0.069 0.018 0.0062 0.380 0.258

Dolbeau 0.484 0.255 0.125 0.058 0.015 0.0055 0.308 0.211

Drummondville 0.273 0.167 0.094 0.048 0.013 0.0052 0.172 0.144

Farnham 0.369 0.208 0.109 0.054 0.015 0.0055 0.235 0.174

Fort-Coulonge 0.391 0.210 0.105 0.050 0.013 0.0051 0.251 0.174

Gagnon 0.078 0.060 0.040 0.021 0.0055 0.0022 0.045 0.048

Gaspé 0.128 0.090 0.056 0.029 0.0077 0.0032 0.076 0.074

Gatineau 0.442 0.238 0.119 0.056 0.015 0.0055 0.283 0.197

Gracefield 0.426 0.222 0.109 0.051 0.013 0.0051 0.278 0.185

Granby 0.275 0.169 0.094 0.048 0.013 0.0052 0.173 0.144

Harrington-Harbour 0.072 0.056 0.037 0.020 0.0052 0.0022 0.041 0.046

Havre-St-Pierre 0.231 0.122 0.062 0.030 0.0077 0.0031 0.148 0.097

Hemmingford 0.546 0.290 0.141 0.066 0.017 0.0060 0.347 0.239

Hull 0.432 0.234 0.117 0.056 0.015 0.0055 0.276 0.195

Iberville 0.520 0.273 0.132 0.062 0.016 0.0059 0.332 0.225

Inukjuak 0.065 0.040 0.022 0.0094 0.0021 0.0010 0.038 0.028

Joliette 0.457 0.241 0.119 0.057 0.015 0.0056 0.293 0.201

Kuujjuaq 0.074 0.054 0.036 0.019 0.0049 0.0021 0.043 0.043

Kuujjuarapik 0.056 0.035 0.019 0.0078 0.0016 0.0008 0.032 0.024

La Pocatière 1.51 0.817 0.384 0.170 0.041 0.012 0.927 0.690

La-Malbaie 1.73 0.954 0.454 0.203 0.049 0.014 1.04 0.809
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Province and Location Sa(0.2) Sa(0.5) Sa(1.0) Sa(2.0) Sa(5.0) Sa(10.0) PGA PGV

La-Tuque 0.196 0.137 0.082 0.043 0.012 0.0049 0.120 0.119

Lac-Mégantic 0.193 0.130 0.077 0.040 0.011 0.0045 0.119 0.111

Lachute 0.518 0.274 0.133 0.063 0.016 0.0059 0.333 0.228

Lennoxville 0.187 0.129 0.077 0.041 0.011 0.0046 0.114 0.110

Léry 0.603 0.318 0.152 0.070 0.018 0.0063 0.384 0.262

Loretteville 0.502 0.268 0.134 0.065 0.017 0.0063 0.323 0.227

Louiseville 0.366 0.201 0.105 0.052 0.014 0.0055 0.234 0.170

Magog 0.196 0.133 0.079 0.042 0.011 0.0046 0.120 0.114

Malartic 0.135 0.092 0.055 0.029 0.0074 0.0031 0.081 0.074

Maniwaki 0.430 0.220 0.107 0.050 0.013 0.0049 0.282 0.184

Masson 0.498 0.261 0.127 0.059 0.016 0.0056 0.320 0.216

Matane 0.455 0.230 0.110 0.052 0.013 0.0051 0.295 0.191

Mont-Joli 0.427 0.226 0.113 0.055 0.015 0.0055 0.275 0.191

Mont-Laurier 0.419 0.212 0.103 0.049 0.013 0.0048 0.276 0.177

Montmagny 0.601 0.341 0.172 0.082 0.022 0.0075 0.382 0.286

Montréal Region

Beaconsfield 0.602 0.317 0.152 0.070 0.018 0.0063 0.383 0.260

Dorval 0.600 0.316 0.151 0.069 0.018 0.0062 0.382 0.259

Laval 0.595 0.311 0.148 0.068 0.018 0.0062 0.379 0.256

Montréal (City Hall) 0.595 0.311 0.148 0.068 0.018 0.0062 0.379 0.255

Montréal-Est 0.586 0.305 0.145 0.067 0.017 0.0062 0.374 0.250

Montréal-Nord 0.593 0.309 0.147 0.068 0.017 0.0062 0.378 0.254

Outremont 0.597 0.313 0.149 0.068 0.018 0.0062 0.380 0.256

Pierrefonds 0.599 0.315 0.151 0.069 0.018 0.0062 0.382 0.259

St-Lambert 0.590 0.307 0.146 0.067 0.017 0.0062 0.376 0.252

St-Laurent 0.598 0.314 0.149 0.069 0.018 0.0062 0.381 0.258
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Province and Location Sa(0.2) Sa(0.5) Sa(1.0) Sa(2.0) Sa(5.0) Sa(10.0) PGA PGV

Ste-Anne-de-Bellevue 0.602 0.317 0.152 0.070 0.018 0.0063 0.383 0.262

Verdun 0.596 0.312 0.149 0.068 0.018 0.0062 0.380 0.256

Nicolet (Gentilly) 0.364 0.201 0.106 0.052 0.015 0.0055 0.233 0.170

Nitchequon 0.062 0.047 0.031 0.017 0.0041 0.0018 0.035 0.038

Noranda 0.132 0.088 0.052 0.027 0.0068 0.0028 0.080 0.070

Percé 0.114 0.084 0.053 0.029 0.0074 0.0032 0.067 0.068

Pincourt 0.602 0.318 0.152 0.070 0.018 0.0063 0.384 0.262

Plessisville 0.250 0.160 0.092 0.048 0.013 0.0052 0.157 0.140

Port-Cartier 0.323 0.169 0.084 0.040 0.010 0.0039 0.210 0.137

Puvirnituq 0.108 0.058 0.029 0.012 0.0025 0.0011 0.068 0.043

Québec City Region

Ancienne-Lorette 0.487 0.258 0.130 0.062 0.017 0.0062 0.314 0.220

Lévis 0.493 0.265 0.134 0.065 0.017 0.0063 0.317 0.225

Québec 0.493 0.265 0.133 0.064 0.017 0.0063 0.318 0.225

Sillery 0.486 0.260 0.131 0.063 0.017 0.0062 0.313 0.221

Ste-Foy 0.488 0.261 0.131 0.063 0.017 0.0062 0.315 0.221

Richmond 0.208 0.140 0.083 0.044 0.012 0.0049 0.128 0.121

Rimouski 0.408 0.224 0.116 0.056 0.015 0.0056 0.262 0.192

Rivière-du-Loup 1.16 0.616 0.288 0.129 0.032 0.0097 0.724 0.517

Roberval 0.688 0.353 0.164 0.074 0.019 0.0065 0.430 0.287

Rock-Island 0.199 0.133 0.078 0.041 0.011 0.0046 0.123 0.113

Rosemère 0.591 0.309 0.147 0.068 0.017 0.0062 0.377 0.255

Rouyn 0.134 0.089 0.052 0.027 0.0068 0.0028 0.081 0.070

Saguenay 0.791 0.425 0.204 0.095 0.024 0.0080 0.491 0.353

Saguenay (Bagotville) 0.801 0.434 0.210 0.098 0.025 0.0083 0.498 0.362

Saguenay (Jonquière) 0.798 0.428 0.206 0.095 0.024 0.0080 0.495 0.354
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Province and Location Sa(0.2) Sa(0.5) Sa(1.0) Sa(2.0) Sa(5.0) Sa(10.0) PGA PGV

Saguenay (Kenogami) 0.799 0.428 0.206 0.095 0.024 0.0080 0.496 0.354

Saint-Eustache 0.593 0.311 0.149 0.068 0.018 0.0062 0.378 0.256

Saint-Jean-sur-Richelieu 0.522 0.274 0.133 0.062 0.016 0.0059 0.333 0.227

Salaberry-de-Valleyfield 0.602 0.318 0.152 0.070 0.018 0.0063 0.384 0.262

Schefferville 0.059 0.042 0.027 0.014 0.0033 0.0015 0.034 0.031

Senneterre 0.114 0.083 0.052 0.028 0.0071 0.0031 0.067 0.067

Sept-Îles 0.295 0.156 0.078 0.037 0.0095 0.0038 0.191 0.126

Shawinigan 0.306 0.179 0.098 0.049 0.014 0.0053 0.195 0.154

Shawville 0.386 0.208 0.105 0.050 0.013 0.0051 0.248 0.173

Sherbrooke 0.187 0.129 0.078 0.041 0.011 0.0046 0.115 0.111

Sorel 0.406 0.220 0.113 0.055 0.015 0.0056 0.259 0.184

St-Félicien 0.488 0.259 0.127 0.059 0.016 0.0056 0.309 0.212

St-Georges-de-Cacouna 0.857 0.478 0.234 0.109 0.028 0.0090 0.533 0.396

St-Hubert 0.581 0.302 0.144 0.066 0.017 0.0060 0.371 0.248

Saint-Hubert-de-Rivière-
du-Loup

0.468 0.279 0.147 0.073 0.020 0.0069 0.298 0.237

St-Hyacinthe 0.369 0.208 0.109 0.054 0.015 0.0055 0.235 0.174

St-Jérôme 0.539 0.282 0.135 0.063 0.017 0.0059 0.346 0.233

St-Jovite 0.428 0.222 0.110 0.052 0.014 0.0052 0.281 0.186

St-Lazare-Hudson 0.597 0.315 0.151 0.070 0.018 0.0062 0.380 0.259

St-Nicolas 0.466 0.248 0.125 0.060 0.016 0.0060 0.301 0.211

Ste-Agathe-des-Monts 0.431 0.226 0.112 0.054 0.014 0.0053 0.282 0.191

Sutton 0.243 0.154 0.088 0.045 0.012 0.0049 0.152 0.131

Tadoussac 0.694 0.399 0.202 0.097 0.026 0.0084 0.434 0.335

Témiscaming 0.820 0.411 0.181 0.075 0.017 0.0053 0.516 0.329

Terrebonne 0.584 0.304 0.144 0.067 0.017 0.0060 0.373 0.250
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Province and Location Sa(0.2) Sa(0.5) Sa(1.0) Sa(2.0) Sa(5.0) Sa(10.0) PGA PGV

Thetford Mines 0.207 0.142 0.084 0.044 0.012 0.0049 0.127 0.123

Thurso 0.492 0.258 0.126 0.059 0.016 0.0056 0.318 0.215

Trois-Rivières 0.366 0.200 0.105 0.052 0.014 0.0055 0.234 0.170

Val-d’Or 0.135 0.093 0.056 0.029 0.0076 0.0032 0.081 0.074

Varennes 0.571 0.296 0.141 0.065 0.017 0.0060 0.365 0.243

Verchères 0.537 0.278 0.134 0.062 0.016 0.0059 0.343 0.229

Victoriaville 0.233 0.152 0.089 0.046 0.013 0.0051 0.145 0.133

Ville-Marie 0.262 0.148 0.076 0.037 0.0093 0.0037 0.166 0.117

Wakefield 0.409 0.222 0.111 0.054 0.014 0.0053 0.262 0.185

Waterloo 0.232 0.150 0.087 0.045 0.012 0.0049 0.144 0.129

Windsor 0.194 0.134 0.080 0.042 0.012 0.0048 0.119 0.115

New Brunswick

Alma 0.144 0.096 0.058 0.030 0.0078 0.0034 0.088 0.079

Bathurst 0.217 0.127 0.071 0.036 0.0090 0.0038 0.138 0.105

Campbellton 0.210 0.133 0.076 0.039 0.010 0.0042 0.132 0.113

Edmundston 0.231 0.153 0.089 0.046 0.012 0.0049 0.145 0.134

Fredericton 0.210 0.127 0.071 0.037 0.0093 0.0039 0.133 0.105

Gagetown 0.195 0.119 0.068 0.035 0.0089 0.0038 0.122 0.098

Grand Falls 0.254 0.153 0.085 0.043 0.011 0.0046 0.162 0.131

Miramichi 0.214 0.125 0.069 0.035 0.0087 0.0037 0.136 0.102

Moncton 0.158 0.100 0.059 0.031 0.0078 0.0034 0.098 0.083

Oromocto 0.209 0.126 0.071 0.036 0.0092 0.0039 0.132 0.103

Sackville 0.140 0.093 0.057 0.030 0.0078 0.0034 0.085 0.079

Saint Andrews 0.874 0.436 0.189 0.077 0.017 0.0053 0.544 0.345

Saint George 0.578 0.298 0.135 0.058 0.014 0.0048 0.367 0.232

Saint John 0.199 0.121 0.068 0.035 0.0089 0.0037 0.125 0.097
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Province and Location Sa(0.2) Sa(0.5) Sa(1.0) Sa(2.0) Sa(5.0) Sa(10.0) PGA PGV

Shippagan 0.143 0.096 0.058 0.030 0.0078 0.0034 0.087 0.079

St. Stephen 0.781 0.380 0.163 0.067 0.015 0.0051 0.491 0.302

Woodstock 0.206 0.129 0.074 0.038 0.0099 0.0042 0.130 0.109

Nova Scotia

Amherst 0.130 0.089 0.055 0.030 0.0078 0.0034 0.078 0.074

Antigonish 0.098 0.076 0.050 0.028 0.0073 0.0031 0.057 0.064

Bridgewater 0.117 0.086 0.054 0.029 0.0078 0.0034 0.068 0.071

Canso 0.114 0.085 0.054 0.029 0.0078 0.0034 0.066 0.071

Debert 0.107 0.080 0.052 0.029 0.0076 0.0032 0.062 0.068

Digby 0.164 0.105 0.061 0.032 0.0083 0.0035 0.101 0.085

Greenwood (CFB) 0.128 0.090 0.055 0.029 0.0077 0.0032 0.076 0.074

Halifax Region

Dartmouth 0.110 0.082 0.053 0.029 0.0076 0.0032 0.064 0.068

Halifax 0.110 0.082 0.053 0.029 0.0076 0.0032 0.064 0.068

Kentville 0.120 0.087 0.055 0.030 0.0078 0.0034 0.071 0.072

Liverpool 0.120 0.086 0.054 0.029 0.0076 0.0032 0.070 0.070

Lockeport 0.123 0.087 0.054 0.028 0.0074 0.0031 0.073 0.071

Louisburg 0.119 0.089 0.056 0.030 0.0080 0.0035 0.069 0.074

Lunenburg 0.115 0.085 0.054 0.029 0.0078 0.0034 0.067 0.070

New Glasgow 0.099 0.077 0.051 0.028 0.0074 0.0032 0.057 0.064

North Sydney 0.105 0.081 0.053 0.029 0.0076 0.0032 0.061 0.068

Pictou 0.098 0.076 0.050 0.028 0.0074 0.0031 0.057 0.064

Port Hawkesbury 0.102 0.079 0.052 0.028 0.0076 0.0032 0.059 0.066

Springhill 0.118 0.085 0.054 0.029 0.0077 0.0034 0.070 0.071

Stewiacke 0.107 0.081 0.053 0.029 0.0077 0.0032 0.062 0.068

Sydney 0.108 0.083 0.054 0.029 0.0077 0.0034 0.063 0.070
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Province and Location Sa(0.2) Sa(0.5) Sa(1.0) Sa(2.0) Sa(5.0) Sa(10.0) PGA PGV

Tatamagouche 0.103 0.079 0.052 0.028 0.0076 0.0032 0.061 0.066

Truro 0.105 0.080 0.052 0.029 0.0076 0.0032 0.061 0.067

Wolfville 0.118 0.086 0.055 0.030 0.0078 0.0034 0.069 0.071

Yarmouth 0.137 0.094 0.057 0.030 0.0078 0.0034 0.082 0.075

Prince Edward Island

Charlottetown 0.103 0.077 0.051 0.028 0.0074 0.0032 0.060 0.066

Souris 0.091 0.073 0.049 0.027 0.0071 0.0031 0.052 0.062

Summerside 0.133 0.089 0.055 0.029 0.0076 0.0032 0.082 0.075

Tignish 0.135 0.090 0.056 0.030 0.0076 0.0032 0.083 0.076

Newfoundland

Argentia 0.098 0.079 0.052 0.029 0.0076 0.0032 0.056 0.066

Bonavista 0.083 0.067 0.045 0.025 0.0065 0.0028 0.047 0.056

Buchans 0.077 0.064 0.044 0.024 0.0064 0.0028 0.043 0.054

Cape Harrison 0.125 0.087 0.052 0.028 0.0071 0.0031 0.074 0.068

Cape Race 0.108 0.085 0.055 0.030 0.0080 0.0034 0.062 0.071

Channel-Port aux
Basques

0.088 0.071 0.048 0.026 0.0068 0.0030 0.050 0.059

Corner Brook 0.074 0.062 0.043 0.024 0.0062 0.0027 0.042 0.052

Gander 0.077 0.064 0.044 0.024 0.0064 0.0027 0.044 0.054

Grand Bank 0.115 0.090 0.057 0.031 0.0081 0.0035 0.067 0.074

Grand Falls 0.076 0.064 0.044 0.024 0.0064 0.0027 0.043 0.054

Happy Valley-Goose Bay 0.067 0.050 0.032 0.017 0.0044 0.0018 0.039 0.040

Labrador City 0.067 0.052 0.035 0.019 0.0047 0.0020 0.038 0.042

St. Anthony 0.073 0.057 0.038 0.021 0.0053 0.0022 0.041 0.047

St. John’s 0.090 0.073 0.049 0.027 0.0071 0.0031 0.052 0.062

Stephenville 0.077 0.064 0.044 0.025 0.0064 0.0028 0.044 0.054
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Seismic Data

Province and Location Sa(0.2) Sa(0.5) Sa(1.0) Sa(2.0) Sa(5.0) Sa(10.0) PGA PGV

Twin Falls 0.064 0.047 0.030 0.016 0.0040 0.0017 0.037 0.036

Wabana 0.089 0.072 0.048 0.027 0.0071 0.0031 0.051 0.060

Wabush 0.067 0.052 0.035 0.019 0.0047 0.0020 0.039 0.042

Yukon

Aishihik 0.446 0.364 0.233 0.122 0.043 0.016 0.218 0.255

Dawson 0.396 0.277 0.168 0.087 0.030 0.012 0.185 0.174

Destruction Bay (1) 1.54 1.15 0.666 0.330 0.119 0.038 0.693 0.816

Faro 0.271 0.189 0.122 0.067 0.023 0.0091 0.126 0.125

Haines Junction 0.973 0.691 0.398 0.193 0.066 0.022 0.467 0.452

Snag 0.502 0.394 0.254 0.138 0.052 0.019 0.242 0.294

Teslin 0.284 0.202 0.129 0.073 0.025 0.0096 0.133 0.138

Watson Lake 0.304 0.214 0.125 0.061 0.020 0.0077 0.142 0.123

Whitehorse 0.334 0.258 0.170 0.094 0.033 0.012 0.154 0.184

Northwest Territories

Aklavik 0.475 0.321 0.183 0.089 0.029 0.011 0.225 0.199

Echo Bay / Port Radium 0.052 0.038 0.031 0.020 0.0068 0.0031 0.030 0.032

Fort Good Hope 0.257 0.197 0.128 0.068 0.024 0.0091 0.119 0.127

Fort McPherson 0.476 0.354 0.211 0.103 0.035 0.013 0.225 0.223

Fort Providence 0.055 0.044 0.037 0.023 0.0077 0.0035 0.031 0.038

Fort Resolution 0.052 0.032 0.017 0.0072 0.0015 0.0008 0.030 0.021

Fort Simpson 0.154 0.134 0.090 0.047 0.016 0.0062 0.072 0.083

Fort Smith 0.052 0.031 0.016 0.0065 0.0013 0.0007 0.030 0.021

Hay River 0.053 0.034 0.025 0.016 0.0056 0.0025 0.031 0.028

Holman/Ulukhaqtuuq 0.057 0.040 0.025 0.012 0.0031 0.0014 0.033 0.030

Inuvik 0.308 0.223 0.139 0.072 0.025 0.0094 0.145 0.149

Mould Bay 0.21 0.120 0.070 0.037 0.010 0.0041 0.136 0.104

PROPOSED CHANGE Table C-3. Footnote
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Seismic Data

Province and Location Sa(0.2) Sa(0.5) Sa(1.0) Sa(2.0) Sa(5.0) Sa(10.0) PGA PGV

Norman Wells 0.688 0.445 0.238 0.105 0.031 0.011 0.340 0.256

Rae-Edzo 0.052 0.036 0.029 0.019 0.0065 0.0030 0.030 0.031

Tungsten 0.325 0.238 0.143 0.070 0.023 0.0089 0.153 0.145

Wrigley 0.653 0.421 0.224 0.099 0.029 0.010 0.319 0.241

Yellowknife 0.052 0.032 0.017 0.0070 0.0015 0.0008 0.030 0.021

Nunavut

Alert 0.145 0.083 0.044 0.021 0.0049 0.0020 0.091 0.062

Arctic Bay 0.111 0.080 0.052 0.028 0.0071 0.0031 0.066 0.066

Arviat / Eskimo Point 0.054 0.037 0.022 0.0097 0.0021 0.0011 0.031 0.025

Baker Lake 0.068 0.048 0.029 0.014 0.0031 0.0014 0.039 0.035

Cambridge
Bay/Iqaluktuuttiaq

0.059 0.041 0.025 0.012 0.0025 0.0013 0.034 0.030

Chesterfield
Inlet/Igluligaarjuk

0.081 0.054 0.031 0.015 0.0034 0.0015 0.047 0.042

Clyde River
/Kanngiqtugaapik

0.306 0.186 0.104 0.053 0.015 0.0056 0.195 0.162

Coppermine (Kugluktuk) 0.053 0.031 0.016 0.0066 0.0013 0.0007 0.031 0.021

Coral Harbour /Salliq 0.103 0.064 0.035 0.016 0.0037 0.0015 0.062 0.048

Eureka 0.173 0.106 0.065 0.035 0.010 0.0040 0.110 0.093

Iqaluit 0.087 0.065 0.043 0.023 0.0058 0.0025 0.051 0.052

Isachsen 0.256 0.171 0.102 0.055 0.016 0.0061 0.162 0.158

Nottingham Island 0.109 0.060 0.031 0.014 0.0030 0.0014 0.068 0.044

Rankin Inlet (Kangiqiniq) 0.064 0.045 0.027 0.013 0.0028 0.0014 0.036 0.034

Resolute 0.194 0.105 0.057 0.028 0.0069 0.0030 0.124 0.084

Resolution Island 0.203 0.123 0.069 0.035 0.0092 0.0038 0.128 0.102

Note to Table [C-3] C-3:
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See the paragraph dealing with Sentence 4.1.8.4.(1) in the Commentary entitled Design for Seismic
Effects in the "User’s Guide – NBC 2015, Structural Commentaries (Part 4 of Division B)" for
guidance regarding sites in the Yukon and the British Columbia panhandle that are close to active
faults.

(1)
PROPOSED CHANGE Table C-3. Footnotereferrer
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RATIONALE

Problem

The seismic hazard values in existing Table C-3 in Appendix C do not reflect the current knowledge of seismic
hazard across the country and may be unconservative. Using these values to design buildings under Part 4
could increase the risk of structural failure or insufficiency beyond the acceptable level established for the
NBC 2015 and compromise the safety of Canadians.

Justification - Explanation

A major update of the seismic hazard information in the NBC has been undertaken for the 2020 edition to
incorporate current knowledge on the subject and to establish compatibility with modern seismic hazard maps
used in building codes in the United States and other jurisdictions. This update is essential to ensure that

• the occupants of a building designed in accordance with the NBC 2020 are not exposed to an
unacceptable risk of injury or death, and

• the building is not exposed to an unacceptable risk of damage or loss of use due to structural failure
or lack of structural serviceability.

The update is necessary so that the seismic hazard values for the NBC 2020 take into account the following:

• new knowledge about active faults near Victoria, B.C.,
• new data on past Cascadia great earthquakes, which slightly increase the earthquake occurrence rate,

and
• current ground motion models (GMMs) developed by large teams of American and Canadian

seismologists over the past few years through Next Generation Attenuation (NGA) projects,
including suites of GMMs for all four types of tectonic regions in Canada: GMMs for great
subduction interface earthquakes, for in-slab earthquakes (deep events), for western crustal
earthquakes, and for eastern crustal earthquakes.

Ignoring the effects of this new knowledge and data in the calculation of seismic hazard values could
compromise the structural safety and sufficiency of buildings and expose the occupants and buildings to a risk
of injury or damage that is higher than the acceptable limit established for the NBC 2015.

This change also proposes to

• provide a seismic hazard value for each site class directly, thereby eliminating a step in the
calculation of seismic hazard (according to the NBC 2015, users had to determine a site coefficient,
F(T), and apply it to the seismic hazard values given in the NBC for reference Site Class C),
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• for the design of buildings under Part 4, provide seismic hazard values on a Web site instead of in
Table C-3 in Appendix C of the NBC, and

• for the design of buildings under Part 9, provide seismic hazard values in a new table to be added to
Part 9.

The use of a Web site to provide seismic hazard values for the design of buildings under Part 4 is a user-
friendly option but is also essential, as providing seismic hazard values for each Site Class would require five
tables instead of the single table in the NBC 2015. This would be confusing and inefficient.

The addition of a new table to Part 9 is required as a consequence of deleting Table C-3 from Appendix C.

Impact analysis

Broadly, the impact of the proposed change is as follows:

• For eastern locations: The seismic hazard has increased at almost all periods. The largest increases
generally occur at short to mid periods (0.1 to 1.0 s): at short periods for Site Classes A, B, and C,
and at mid periods for Site Classes D and E.

• For western locations: The seismic hazard has changed variably. For southwestern B.C., the seismic
hazard has increased more at short periods and less at long periods, with some decreases at 2.0 and
5.0 s. The increases in seismic hazard are generally larger for Site Classes D and E than for Site
Classes B and C.

The cost impact analysis attached as a supporting document shows the cost impact of the changes to seismic
hazard. The cost increase is necessary to maintain the current acceptable level of risk to occupants and
buildings.

The provision of seismic hazard values for each Site Class on a Web site eliminates a design step and is a user-
friendly change.

Enforcement implications

Awareness of the updated seismic hazard values will need to be raised, but no difficulty is expected to be
encountered in checking compliance, and no special testing is anticipated to be necessary. Eliminating a design
step by providing seismic hazard values on a Web site will be a positive change for enforcement.

Who is affected

Building officials, consultants, contractors, and building owners.

Supporting Document(s)

Cost Impact Analysis for PCFs 1403 and 1405
(cost_impact_analysis_for_pcf_1405_edited_1126_corrected_0110.pdf)
Proposed NBC2020 (Vs30 = 450 m/s) vs NBC2015 (Class C) Seismic Design Data for Localities in Canada -
2%/50 year values (pcf1405_nbc2020vs450_2015classc.pdf)
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OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

N/A

N/A
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Comment

Proposed Change 1640
Code Reference(s):
NBC15 Div.B 1.3.1.2., NFC15 Div.B 1.3.1.2., NPC15 Div.B 1.3.1.2., NECB17 Div.B 1.3.1.2.
Subject:
Referenced Documents
Title:
Updates to Referenced Documents

PROPOSED CHANGE

Please note that corresponding French editions of some updated documents had not yet been published at the time this table was compiled.

Issuing
Agency

Document Number Title of Document Code Reference

AAMA 501-05 Test for Exterior Walls NBC A-5.9.3.
CNB A-5.9.3.

AAMA 501.1-05 Water Penetration of Windows, Curtain Walls and Doors Using
Dynamic Pressure

NBC A-5.9.3.
CNB A-5.9.3.

AAMA 501.2-09 Quality Assurance and Diagnostic Water Leakage Field Check of
Installed Storefronts, Curtain Walls, and Sloped Glazing Systems

NBC A-5.9.3.
CNB A-5.9.3.

AAMA 501.4-09 Recommended Static Test Method for Evaluating Curtain Wall
and Storefront Systems Subjected to Seismic and Wind Induced
Interstory Drifts

NBC A-5.9.3.
CNB A-5.9.3.

AAMA 501.5-07 Thermal Cycling of Exterior Walls NBC A-5.9.3.,
A-5.9.3.3.(1)
CNB A-5.9.3.,
A-5.9.3.3. 1)
NECB 3.2.4.3.(2)
CNÉB 3.2.4.3. 2)

AAMA 501.6-09 Recommended Dynamic Test Method For Determining The
Seismic Drift Causing Glass Fallout From A Wall System

NBC
A-4.1.8.18.(14) and
(15), A-5.9.3.
CNB A-4.1.8.18.
14) et 15), A-5.9.3.

ACGIH 28th Edition Industrial Ventilation: A Manual of Recommended Practice for
Design

NBC 6.2.1.1.(1),
6.3.2.14.(2),
A-6.3.1.6.
CNB 6.2.1.1. 1),
6.3.2.14. 2),
A-6.3.1.6.
NFC
A-3.2.7.3.(1)(b)
CNPI
A-3.2.7.3. 1)b)

AHAM ANSI/AHAM RAC-1-1982 Room Air Conditioners NBC
Table 9.36.3.10.
CNB
Tableau 9.36.3.10.

AHRI AHRI 310/380-2014/CSA C744-14 Packaged Terminal Air-Conditioners and Heat Pumps NECB
Table 5.2.12.1.

AHRI AHRI 310/380-2014/CSA C744-14 Conditionneurs d'air et thermopompes monoblocs CNÉB
Tableau 5.2.12.1.

AHRI ANSI/AHRI 210/240-2008 Performance Rating of Unitary Air-Conditioning and Air-Source
Heat Pump Equipment

NBC
Table 9.36.3.10.
CNB
Tableau 9.36.3.10.
NECB
Table 5.2.12.1.
CNÉB
Tableau 5.2.12.1.
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Issuing
Agency

Document Number Title of Document Code Reference

AHRI ANSI/AHRI 340/360-2007 Performance Rating of Commercial and Industrial Unitary Air-
Conditioning and Heat Pump Equipment

NECB
Table 5.2.12.1.
CNÉB
Tableau 5.2.12.1.

AHRI ANSI/AHRI 366 (SI)-2009 Performance Rating of Commercial and Industrial Unitary Air-
Conditioning Condensing Units

NECB
Table 5.2.12.1.
CNÉB
Tableau 5.2.12.1.

AHRI ANSI/AHRI 390-2003 Performance Rating of Single Package Vertical Air-Conditioners
and Heat Pumps

NECB
Table 5.2.12.1.
CNÉB
Tableau 5.2.12.1.

AHRI ANSI/AHRI 460-2005 Performance Rating of Remote Mechanical-Draft Air-Cooled
Refrigerant Condensers

NECB
Table 5.2.12.2.
CNÉB
Tableau 5.2.12.2.

AHRI BTS-2000 Efficiency of Commercial Space Heating Boilers NBC
Table 9.36.3.10.
CNB
Tableau 9.36.3.10.

AHRI 1060 (I-P)-2013 Performance Rating of Air-to-Air Exchangers for Energy
Recovery Ventilation Equipment

NBC 9.36.3.8.(4)
CNB 9.36.3.8. 4)

AHRI 1061 (SI)-2013 Performance Rating of Air-to-Air Exchangers for Energy
Recovery Ventilation Equipment

NECB 5.2.10.1.(5),
A-5.2.10.1.(4)
CNÉB 5.2.10.1. 5),
A-5.2.10.1. 4)

AISI S201-12 North American Standard for Cold-Formed Steel Framing -
Product Data

NBC 9.24.1.2.(1)
CNB 9.24.1.2. 1)

AMCA ANSI/AMCA 500-D-12 Testing Dampers for Rating NECB 5.2.4.2.(2)
CNÉB 5.2.4.2. 2)

AMCA ANSI/AMCA 500-L-12 Testing Louvers for Rating NECB 5.2.4.2.(2)
CNÉB 5.2.4.2. 2)

ANSI A208.1-2009 Particleboard NBC 9.23.15.2.(3),
9.29.9.1.(1),
9.30.2.2.(1)
NBC D-3.1.1.
CNB 9.23.15.2. 3),
9.29.9.1. 1),
9.30.2.2. 1)
CNB
article D-3.1.1.

ANSI/CSA ANSI Z21.10.3-20132017/CSA
4.3-20132017

Gas-Fired Water Heaters, Volume III, Storage Water Heaters
With Input Ratings Above 75,000 Btu Per Hour, Circulating and
Instantaneous

NBC
Table 9.36.4.2.
CNB
Tableau 9.36.4.2.
NECB
Table 6.2.2.1.
CNÉB
Tableau 6.2.2.1.

ANSI/CSA ANSI Z21.13-2017/CSA 4.9-2017 Gas-Fired Low Pressure Steam and Hot Water Boilers NECB
Table 5.2.12.1.
CNÉB
Tableau 5.2.12.1.

ANSI/CSA ANSI Z21.22-2015/CSA 4.4-2015 Relief Valves for Hot Water Supply Systems NPC 2.2.10.11.(1)
CNP 2.2.10.11. 1)

ANSI/CSA ANSI Z21.56-20132017/CSA
4.7-20132017

Gas-Fired Pool Heaters NBC
Table 9.36.4.2.
CNB
Tableau 9.36.4.2.
NECB
Table 6.2.2.1.
CNÉB
Tableau 6.2.2.1.
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Issuing
Agency

Document Number Title of Document Code Reference

ANSI/CSA ANSI Z83.8-20132016/CSA
2.6-20132016

Gas Unit Heaters, Gas Packaged Heaters, Gas Utility Heaters
and Gas-Fired Duct Furnaces

NBC
Table 9.36.3.10.
CNB
Tableau 9.36.3.10.
NECB
Table 5.2.12.1.
CNÉB
Tableau 5.2.12.1.

API RP 1604-1996 Closure of Underground Petroleum Storage Tanks NFC A-4.3.16.1.(1)
CNPI
A-4.3.16.1. 1)

API RP 2003-2008 Protection Against Ignitions Arising out of Static, Lightning, and
Stray Currents

NFC A-4.7.4.5.
CNPI A-4.7.4.5.

API RP 2009-2002 Safe Welding, Cutting and Hot Work Practices in the Petroleum
and Petrochemical Industries

NFC
A-5.2.3.4.(1)(b)
CNPI
A-5.2.3.4. 1)b)

API RP 2200-2010 Repairing Crude Oil, Liquefied Petroleum Gas, and Product
Pipelines

NFC A-4.5.10.7.(6)
CNPI
A-4.5.10.7. 6)

API RP 2201-2003 Safe Hot Tapping Practices in the Petroleum and Petrochemical
Industries

NFC
A-4.5.10.7.(6),
A-5.2.3.4.(1)(b)
CNPI
A-4.5.10.7. 6),
A-5.2.3.4. 1)b)

API RP 2207-2007 Preparing Tank Bottoms for Hot Work NFC
A-5.2.3.4.(1)(b)
CNPI
A-5.2.3.4. 1)b)

API 1104-2013 Welding of Pipelines and Related Facilities NFC 4.5.5.2.(1),
A-4.5.10.7.(6)
CNPI 4.5.5.2. 1),
A-4.5.10.7. 6)

API 12B-2008 Bolted Tanks for Storage of Production Liquids NFC 4.3.1.2.(1),
A-4.3.1.2.(2)(b)
CNPI 4.3.1.2. 1),
A-4.3.1.2. 2)b)

API 12D-2008 Field Welded Tanks for Storage of Production Liquids NFC 4.3.1.2.(1),
A-4.3.1.2.(2)(b)
CNPI 4.3.1.2. 1),
A-4.3.1.2. 2)b)

API 12F-2008 Shop Welded Tanks for Storage of Production Liquids NFC 4.3.1.2.(1),
A-4.3.1.2.(2)(b)
CNPI 4.3.1.2. 1),
A-4.3.1.2. 2)b)

API 2000-2009 Venting Atmospheric and Low-Pressure Storage Tanks NFC 4.3.1.2.(2),
4.3.4.1.(1),
A-4.3.13.10.(1)
CNPI 4.3.1.2. 2),
4.3.4.1. 1),
A-4.3.13.10. 1)

API 2015-2001 Safe Entry and Cleaning of Petroleum Storage Tanks, Planning
and Managing Tank Entry From Decommissioning Through
Recommissioning

NFC
A-5.2.3.4.(1)(b)
CNPI
A-5.2.3.4. 1)b)

API 5L-2012 Line Pipe NFC 4.5.2.1.(5)
CNPI 4.5.2.1. 5)

API 620-2013 Design and Construction of Large, Welded, Low-Pressure
Storage Tanks

NFC 4.3.1.3.(1)
CNPI 4.3.1.3. 1)

API 650-2013 Welded Tanks for Oil Storage NFC 4.3.1.2.(1)
CNPI 4.3.1.2. 1)
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Issuing
Agency

Document Number Title of Document Code Reference

API 653-2009 Tank Inspection, Repair, Alteration, and Reconstruction NFC 4.3.1.10.(2),
Table 4.4.1.2.-B
CNPI 4.3.1.10. 2),
Tableau 4.4.1.2.-B

ARPM IP-2-2014 Hose Handbook NFC
A-4.8.8.1.(1)(a)
CNPI
A-4.8.8.1. 1)a)

ASCE ASCE/SEI 49-12 Wind Tunnel Testing for Buildings and Other Structures NBC 4.1.7.12.(1)
CNB 4.1.7.12. 1)

ASCE ASCE/SEI 7-10 Minimum Design Loads for Buildings and Other Structures NBC
A-4.1.8.18.(14) and
(15)
CNB A-4.1.8.18.
14) et 15)

ASCE ASCE/SEI 8-02 Design of Cold-Formed Stainless Steel Structural Members NBC A-4.3.4.2.(1)
CNB A-4.3.4.2. 1)

ASHRAE ANSI/ASHRAE 103-2007 Annual Fuel Utilization Efficiency of Residential Central Furnaces
and Boilers

NBC
Table 9.36.3.10.
CNB
Tableau 9.36.3.10.

ASHRAE ANSI/ASHRAE 111-2008 Measurement, Testing, Adjusting and Balancing of Building
HVAC Systems

NECB A-5.2.5.2.(1)
CNÉB A-5.2.5.2. 1)

ASHRAE ANSI/ASHRAE 127-2012 Rating Computer and Data Processing Room Unitary Air-
Conditioners

NECB
Table 5.2.12.1.
CNÉB
Tableau 5.2.12.1.

ASHRAE ANSI/ASHRAE 140-2011 Evaluation of Building Energy Analysis Computer Programs NBC 9.36.5.4.(8)
CNB 9.36.5.4. 8)
NECB 8.4.2.2.(4)
CNÉB 8.4.2.2. 4)

ASHRAE ANSI/ASHRAE 55-2013 Thermal Environmental Conditions for Human Occupancy NECB A-5.2.8.3.(1)
CNÉB A-5.2.8.3. 1)

ASHRAE ANSI/ASHRAE 62.1-2007 Ventilation for Acceptable Indoor Air Quality NBC 6.3.2.2.(1)
CNB 6.3.2.2. 1)
NECB A-5.2.3.4.(1)
CNÉB A-5.2.3.4. 1)

ASHRAE ANSI/ASHRAE 62-2001 Ventilation for Acceptable Indoor Air Quality (except Addendum
n)

NBC 6.3.1.1.(2),
A-9.25.5.2.

ASHRAE ANSI/ASHRAE 62-2001 Ventilation for Acceptable Indoor Air Quality (sauf l’addenda n) CNB 6.3.1.1. 2),
A-9.25.5.2.

ASHRAE ANSI/ASHRAE 84-2013 Air-to-Air Heat/Energy Exchangers NECB 5.2.10.1.(5)
CNÉB 5.2.10.1. 5)

ASHRAE ANSI/ASHRAE/IES 90.1-2013 Energy Standard for Buildings Except Low-Rise Residential
Buildings

NECB A-Table
3.2.2.2.,
A-5.2.3.4.(2)
CNÉB A-Tableau
3.2.2.2., A-5.2.3.4.
2)

ASHRAE ASHRAE/IES 90.1-2013 User’s Manual NECB
A-5.2.10.1.(4),
A-5.2.10.4.(5),
A-6.2.3.1.(1)
CNÉB A-5.2.10.1.
4), A-5.2.10.4. 5),
A-6.2.3.1. 1)

ASHRAE Guideline 12-2000 Minimizing the Risk of Legionellosis Associated with Building
Water Systems

NBC 6.3.2.15.(4),
6.3.2.16.(3)
CNB 6.3.2.15. 4),
6.3.2.16. 3)

ASHRAE RP-1365–2011 Thermal Performance of Building Envelope Details for Mid- and
High-Rise Buildings

NECB
A-3.1.1.5.(5)(a)
CNÉB A-3.1.1.5.
5)a)
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ASHRAE 1997 ASHRAE Handbook – Fundamentals NBC A-9.32.3.11.
CNB A-9.32.3.11.

ASHRAE 2011 ASHRAE Handbook – HVAC Applications NPC A-2.6.3.1.(2)
CNP A-2.6.3.1. 2)
NECB A-6.2.4.1.(1)
CNÉB A-6.2.4.1. 1)

ASHRAE 2013 ASHRAE Handbook – Fundamentals NBC A-9.36.2.4.(1)
CNB A-9.36.2.4. 1)
NPC A-2.6.3.1.(2)
CNP A-2.6.3.1. 2)
NECB 3.1.1.5.(4),
3.1.1.5.(5),
A-8.4.4.4.(1)
CNÉB 3.1.1.5. 4),
3.1.1.5. 5),
A-8.4.4.4. 1)

ASME BPVC-2017 Boiler and Pressure Vessel Code NFC 4.3.1.3.(1),
4.5.9.5.(2),
4.5.9.6.(1)
CNPI 4.3.1.3. 1),
4.5.9.5. 2),
4.5.9.6. 1)

ASME B16.12-2009 (R2014) Cast Iron Threaded Drainage Fittings NPC 2.2.6.3.(1)
CNP 2.2.6.3. 1)

ASME B16.15-20132018 Cast Copper Alloy Threaded Fittings: Classes 125 and 250 NPC 2.2.7.3.(1),
A-2.2.5., 2.2.6. and
2.2.7.
CNP 2.2.7.3. 1),
A-2.2.5., 2.2.6. et
2.2.7.

ASME B16.18-20122018 Cast Copper Alloy Solder-Joint Pressure Fittings NPC 2.2.7.6.(1),
2.2.7.6.(2),
A-2.2.5., 2.2.6. and
2.2.7.
CNP 2.2.7.6. 1),
2.2.7.6. 2),
A-2.2.5., 2.2.6. et
2.2.7.

ASME B16.22-20132018 Wrought Copper and Copper Alloy Solder -Joint Pressure
Fittings

NPC 2.2.7.6.(1),
A-2.2.5., 2.2.6. and
2.2.7.
CNP 2.2.7.6. 1),
A-2.2.5., 2.2.6. et
2.2.7.

ASME B16.23-2016 Cast Copper Alloy Solder Joint Drainage Fittings: DWV NPC 2.2.7.5.(1),
A-2.2.5., 2.2.6. and
2.2.7.
CNP 2.2.7.5. 1),
A-2.2.5., 2.2.6. et
2.2.7.

ASME B16.24-2016 Cast Copper Alloy Pipe Flanges and Flanged Fittings: Classes
150, 300, 600, 900, 1500, and 2500

NPC 2.2.7.2.(1)
CNP 2.2.7.2. 1)

ASME B16.26-20132018 Cast Copper Alloy Fittings for Flared Copper Tubes NPC 2.2.7.7.(1),
2.2.7.7.(2)
CNP 2.2.7.7. 1),
2.2.7.7. 2)

ASME B16.29-20122017 Wrought Copper and Wrought Copper Alloy Solder-Joint
Drainage Fittings – DWV

NPC 2.2.7.5.(1),
A-2.2.5., 2.2.6. and
2.2.7.
CNP 2.2.7.5. 1),
A-2.2.5., 2.2.6. et
2.2.7.
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ASME B16.3-2016 Malleable Iron Threaded Fittings: Classes 150 and 300 NPC 2.2.6.6.(1),
A-2.2.5., 2.2.6. and
2.2.7.
CNP 2.2.6.6. 1),
A-2.2.5., 2.2.6. et
2.2.7.

ASME B16.4-20112016 Gray Iron Threaded Fittings: Classes 125 and 250 NPC 2.2.6.5.(1),
A-2.2.5., 2.2.6. and
2.2.7.
CNP 2.2.6.5. 1),
A-2.2.5., 2.2.6. et
2.2.7.

ASME B16.5-2017 Pipe Flanges and Flanged Fittings: NPS ½ Through NPS 24
Metric/Inch Standard

NFC 4.5.5.3.(1)
CNPI 4.5.5.3. 1)
NPC 2.2.6.12.(1)
CNP 2.2.6.12. 1)

ASME B16.9-20122018 Factory -Made Wrought Buttwelding Fittings NPC 2.2.6.11.(1),
2.2.6.14.(1)
CNP 2.2.6.11. 1),
2.2.6.14. 1)

ASME B18.6.1-1981 Wood Screws (Inch Series) NBC
Table 5.9.1.1.,
9.23.3.1.(3),
A-9.23.3.1.(3)
CNB
Tableau 5.9.1.1.,
9.23.3.1. 3),
A-9.23.3.1. 3)

ASME B31.3-2016 Process Piping NFC 4.5.2.1.(6)
CNPI 4.5.2.1. 6)

ASME B31.9-20142017 Building Services Piping NPC 2.3.2.8.(1)
CNP 2.3.2.8. 1)

ASME B36.19M-20042018 Stainless Steel Pipe NPC 2.2.6.10.(1)
CNP 2.2.6.10. 1)

ASME PTC 4-2013 Fired Steam Generators NECB
Table 5.2.12.1.
CNÉB
Tableau 5.2.12.1.

ASME/CSA ASME A112.18.1-20122018/CSA
B125.1-1218

Plumbing Supply Fittings NPC 2.2.10.6.(1),
2.2.10.7.(1)
CNP 2.2.10.6. 1),
2.2.10.7. 1)
NECB 6.2.6.1.(1),
6.2.6.2.(1)
CNÉB 6.2.6.1. 1),
6.2.6.2. 1)

ASME/CSA ASME A112.18.2-2015/CSA
B125.2-15

Plumbing Waste Fittings NPC 2.2.3.3.(1),
2.2.10.6.(6)
CNP 2.2.3.3. 1),
2.2.10.6. 6)

ASME/CSA ASME A112.19.1-20132018/CSA
B45.2-1318

Enamelled Cast Iron and Enamelled Steel Plumbing Fixtures NPC 2.2.2.2.(1)
CNP 2.2.2.2. 1)

ASME/CSA ASME A112.19.2-20132018/CSA
B45.1-1318

Ceramic Plumbing Fixtures NPC 2.2.2.2.(1)
CNP 2.2.2.2. 1)

ASME/CSA ASME A112.19.3-2017/CSA
B45.4-17

Stainless Steel Plumbing Fixtures NPC 2.2.2.2.(1)
CNP 2.2.2.2. 1)

ASME/CSA ASME A112.19.7-2012/CSA
B45.10-12

Hydromassage Bathtub Systems NPC 2.2.2.2.(1)
CNP 2.2.2.2. 1)

ASME/CSA ASME A112.3.4-2013/CSA
B45.9-132018

Plumbing Fixtures with Pumped Waste and Macerating Toilet
Systems and Waste-Pumping Systems for Plumbing Fixtures

NPC 2.2.2.2.(1)
CNP 2.2.2.2. 1)
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ASME/CSA ASME A17.1-20102016/CSA
B44-1016

Safety Code for Elevators and Escalators NBC 3.2.6.7.(2),
3.5.2.1.(1),
3.5.2.1.(2),
3.5.2.1.(3),
3.5.4.2.(1),
A-3.5.2.1.(1),
Table 4.1.5.11.,
Table 4.1.8.18.
NFC 7.2.2.1.(2)

ASME/CSA ASME A17.1-20102016/CSA
B44-1016

Code de sécurité sur les ascenseurs, les ou monte-charges et
les escaliers mécaniques

CNB 3.2.6.7. 2),
3.5.2.1. 1),
3.5.2.1. 2),
3.5.2.1. 3),
3.5.4.2. 1),
A-3.5.2.1. 1),
Tableau 4.1.5.11.,
Tableau 4.1.8.18.
CNPI 7.2.2.1. 2)

ASPE 2010 Plumbing Engineering Design Handbook, Volume 2 NPC A-2.6.3.1.(2)
CNP A-2.6.3.1. 2)

ASPE 2012 Plumbing Engineering Design Handbook, Volume 4, Chapter 8,
Grease Interceptors

NPC A-2.4.4.3.(1)
CNP A-2.4.4.3. 1)

ASSE ANSI/ASSE 1010-2004 Water Hammer Arresters NPC 2.2.10.15.(1)
CNP 2.2.10.15. 1)

ASSE ASSE 1016-20112017/ASME
112.1016-20112017/CSA
B125.16-1117

Performance Requirements for Automatic Compensating Valves
for Individual Showers and Tub/Shower Combinations

NPC A-2.2.10.6.(3)
CNP A-2.2.10.6. 3)

ASSE 1051-2009G Individual and Branch Type Air Admittance Valves (AAVs) for
Sanitary Drainage Systems

NPC 2.2.10.16.(1)
CNP 2.2.10.16. 1)

ASTM A 1008A1008/A
1008MA1008M-1318

Steel, Sheet, Cold-Rolled, Carbon, Structural, High-Strength
Low-Alloy, High-Strength Low-Alloy with Improved Formability,
Solution Hardened, and Bake Hardenable

NBC 4.2.3.8.(1)
CNB 4.2.3.8. 1)

ASTM A 1011A1011/A
1011MA1011M-1418a

Steel, Sheet and Strip, Hot-Rolled, Carbon, Structural, High-
Strength Low-Alloy, High-Strength Low-Alloy with Improved
Formability, and Ultra-High Strength

NBC 4.2.3.8.(1)
CNB 4.2.3.8. 1)

ASTM A 123A123/A 123MA123M-1317 Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products NBC
Table 5.9.1.1.,
Table 9.20.16.1.
CNB
Tableau 5.9.1.1.,
Tableau 9.20.16.1.

ASTM A 153A153/A 153MA153M-0916a Zinc Coating (Hot-Dip) on Iron and Steel Hardware NBC
Table 5.9.1.1.,
Table 9.20.16.1.
CNB
Tableau 5.9.1.1.,
Tableau 9.20.16.1.

ASTM A 182A182/A 182MA182M-16a19 Forged or Rolled Alloy and Stainless Steel Pipe Flanges, Forged
Fittings, and Valves and Parts for High-Temperature Service

NPC 2.2.6.12.(1),
2.2.6.13.(1)
CNP 2.2.6.12. 1),
2.2.6.13. 1)

ASTM A 193A193/A 193MA193M-1617 Alloy-Steel and Stainless Steel Bolting for High Temperature or
High Pressure Service and Other Special Purpose Applications

NFC 4.5.5.4.(1)
CNPI 4.5.5.4. 1)

ASTM A 252-10 Welded and Seamless Steel Pipe Piles NBC 4.2.3.8.(1)
CNB 4.2.3.8. 1)

ASTM A 269-15a Seamless and Welded Austenitic Stainless Steel Tubing for
General Service

NPC 2.2.6.14.(1),
A-2.2.5., 2.2.6. and
2.2.7.
CNP 2.2.6.14. 1),
A-2.2.5., 2.2.6. et
2.2.7.

ASTM A 283A283/A 283MA283M-1318 Low and Intermediate Tensile Strength Carbon Steel Plates NBC 4.2.3.8.(1)
CNB 4.2.3.8. 1)
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ASTM A 312A312/A 312MA312M-1718a Seamless, Welded, and Heavily Cold Worked Stainless Steel
Pipes

NPC 2.2.6.10.(1),
A-2.2.5., 2.2.6. and
2.2.7.
CNP 2.2.6.10. 1),
A-2.2.5., 2.2.6. et
2.2.7.

ASTM A 351A351/A 351MA351M-1618 Castings, Austenitic, for Pressure-Containing Parts NPC 2.2.6.13.(1)
CNP 2.2.6.13. 1)

ASTM A 390-06 Zinc-Coated (Galvanized) Steel Poultry Fence Fabric (Hexagonal
and Straight Line)

NBC
Table 9.10.3.1.-B
CNB
Tableau 9.10.3.1.-
B

ASTM A 403A403/A 403MA403M-1619 Wrought Austenitic Stainless Steel Piping Fittings NPC 2.2.6.11.(1)
CNP 2.2.6.11. 1)

ASTM A 518A518/A
518MA518M-99(2018)

Corrosion-Resistant High-Silicon Iron Castings NPC 2.2.8.1.(1)
CNP 2.2.8.1. 1)

ASTM A 53A53/A 53MA53M-1218 Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and
Seamless

NFC 4.5.2.1.(5)
CNPI 4.5.2.1. 5)
NPC 2.2.6.7.(4),
A-2.2.5., 2.2.6. and
2.2.7.
CNP 2.2.6.7. 4),
A-2.2.5., 2.2.6. et
2.2.7.

ASTM A 653A653/A 653MA653M-1318 Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated
(Galvannealed) by the Hot-Dip Process

NBC
Table 5.9.1.1.,
9.3.3.2.(1)
CNB
Tableau 5.9.1.1.,
9.3.3.2. 1)

ASTM A 792A792/A
792MA792M-10(2015)

Steel Sheet, 55% Aluminum-Zinc Alloy-Coated by the Hot-Dip
Process

NBC 9.3.3.2.(1)
CNB 9.3.3.2. 1)

ASTM B 306-13 Copper Drainage Tube (DWV) NPC 2.2.7.4.(1),
A-2.2.5., 2.2.6. and
2.2.7.
CNP 2.2.7.4. 1),
A-2.2.5., 2.2.6. et
2.2.7.

ASTM B 32B32-08(2014) Solder Metal NPC 2.2.9.2.(1)
CNP 2.2.9.2. 1)

ASTM B 42-15a Seamless Copper Pipe, Standard Sizes NPC 2.2.7.1.(1),
A-2.2.5., 2.2.6. and
2.2.7.
CNP 2.2.7.1. 1),
A-2.2.5., 2.2.6. et
2.2.7.

ASTM B 43-15 Seamless Red Brass Pipe, Standard Sizes NPC 2.2.7.1.(2),
A-2.2.5., 2.2.6. and
2.2.7.
CNP 2.2.7.1. 2),
A-2.2.5., 2.2.6. et
2.2.7.

ASTM B 813-16 Liquid and Paste Fluxes for Soldering of Copper and Copper
Alloy Tube

NPC 2.2.9.2.(3)
CNP 2.2.9.2. 3)

ASTM B 828-16 Making Capillary Joints by Soldering of Copper and Copper Alloy
Tube and Fittings

NPC 2.3.2.4.(1)
CNP 2.3.2.4. 1)

ASTM B 88-16 Seamless Copper Water Tube NPC 2.2.7.4.(1),
A-2.2.5., 2.2.6. and
2.2.7.
CNP 2.2.7.4. 1),
A-2.2.5., 2.2.6. et
2.2.7.
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ASTM C 1002-07 Steel Self-Piercing Tapping Screws for the Application of
Gypsum Panel Products or Metal Plaster Bases to Wood Studs
or Steel Studs

NBC
Table 5.9.1.1.,
9.24.1.4.(1),
9.29.5.7.(1)
CNB
Tableau 5.9.1.1.,
9.24.1.4. 1),
9.29.5.7. 1)

ASTM C 1053C1053-00(2015) Borosilicate Glass Pipe and Fittings for Drain, Waste, and Vent
(DWV) Applications

NPC 2.2.8.1.(1)
CNP 2.2.8.1. 1)

ASTM C 1177C1177/C
1177MC1177M-1317

Glass Mat Gypsum Substrate for Use as Sheathing NBC 3.1.5.14.(6),
3.1.5.15.(4),
Table 5.9.1.1.,
Table 9.23.17.2.-A,
A-9.27.13.2.(2)(a)
CNB 3.1.5.14. 6),
3.1.5.15. 4),
Tableau 5.9.1.1.,
Tableau 9.23.17.2.-
A, A-9.27.13.2.
2)a)

ASTM C 1178C1178/C
1178MC1178M-1318

Coated Glass Mat Water-Resistant Gypsum Backing Panel NBC 3.1.5.14.(6),
3.1.5.15.(4),
Table 5.9.1.1.,
9.29.5.2.(1)
CNB 3.1.5.14. 6),
3.1.5.15. 4),
Tableau 5.9.1.1.,
9.29.5.2. 1)

ASTM C 1184C1184-1318e1 Structural Silicone Sealants NBC
Table 5.9.1.1.,
9.27.4.2.(2)
CNB
Tableau 5.9.1.1.,
9.27.4.2. 2)

ASTM C 1193C1193-1316 Use of Joint Sealants NBC A-Table
5.9.1.1.,
A-9.27.4.2.(1)
CNB A-Tableau
5.9.1.1.,
A-9.27.4.2. 1)

ASTM C 126-13 Ceramic Glazed Structural Clay Facing Tile, Facing Brick, and
Solid Masonry Units

NBC
Table 5.9.1.1.,
9.20.2.1.(1)
CNB
Tableau 5.9.1.1.,
9.20.2.1. 1)

ASTM C 1299-03 Selection of Liquid-Applied Sealants NBC A-Table
5.9.1.1.,
A-9.27.4.2.(1)
CNB A-Tableau
5.9.1.1.,
A-9.27.4.2. 1)

ASTM C 1311C1311-1014 Solvent Release Sealants NBC
Table 5.9.1.1.,
9.27.4.2.(2)
CNB
Tableau 5.9.1.1.,
9.27.4.2. 2)

ASTM C 1330C1330-0218 Cylindrical Sealant Backing for Use with Cold Liquid-Applied
Sealants

NBC
Table 5.9.1.1.,
9.27.4.2.(3)
CNB
Tableau 5.9.1.1.,
9.27.4.2. 3)
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ASTM C 1363-11 Thermal Performance of Building Materials and Envelope
Assemblies by Means of a Hot Box Apparatus

NBC A-5.9.4.1.(1),
9.36.2.2.(4)
CNB A-5.9.4.1. 1),
9.36.2.2. 4)
NECB 3.1.1.5.(4),
3.1.1.5.(5)
CNÉB 3.1.1.5. 4),
3.1.1.5. 5)

ASTM C 1396C1396/C
1396MC1396M-1417

Gypsum Board NBC 3.1.5.14.(6),
3.1.5.15.(4),
Table 5.9.1.1.,
Table 9.23.17.2.-A,
9.29.5.2.(1),
Table 9.29.5.3.
NBC D-1.5.1.,
D-3.1.1.
CNB 3.1.5.14. 6),
3.1.5.15. 4),
Tableau 5.9.1.1.,
Tableau 9.23.17.2.-
A, 9.29.5.2. 1),
Tableau 9.29.5.3.
CNB
article D-1.5.1.,
article D-3.1.1.

ASTM C 1472C1472-1016 Calculating Movement and Other Effects When Establishing
Sealant Joint Width

NBC A-Table
5.9.1.1.,
A-9.27.4.2.(1)
CNB A-Tableau
5.9.1.1.,
A-9.27.4.2. 1)

ASTM C 1658C1658/C
1658MC1658M-1318

Glass Mat Gypsum Panels NBC 3.1.5.14.(6),
Table 5.9.1.1.
CNB 3.1.5.14. 6),
Tableau 5.9.1.1.

ASTM C 177C177-1319 Steady-State Heat Flux Measurements and Thermal
Transmission Properties by Means of the Guarded-Hot-Plate
Apparatus

NBC 9.36.2.2.(1)
CNB 9.36.2.2. 1)
NECB 3.1.1.5.(1)
CNÉB 3.1.1.5. 1)

ASTM C 212C212-1417 Structural Clay Facing Tile NBC
Table 5.9.1.1.,
9.20.2.1.(1)
CNB
Tableau 5.9.1.1.,
9.20.2.1. 1)

ASTM C 260/C 260M-10a Air-Entraining Admixtures for Concrete NBC 9.3.1.8.(1)
CNB 9.3.1.8. 1)

ASTM C 27-98 Fireclay and High-Alumina Refractory Brick NBC 9.21.3.4.(1)
CNB 9.21.3.4. 1)

ASTM C 330C330/C 330MC330M-1317 Lightweight Aggregates for Structural Concrete NBC D-1.4.3.
CNB
article D-1.4.3.

ASTM C 335C335/C 335MC335M-10e117 Steady-State Heat Transfer Properties of Pipe Insulation NECB 5.2.5.3.(6),
6.2.3.1.(4)
CNÉB 5.2.5.3. 6),
6.2.3.1. 4)

ASTM C 4-04 Clay Drain Tile and Perforated Clay Drain Tile NBC
Table 5.9.1.1.,
9.14.3.1.(1)
CNB
Tableau 5.9.1.1.,
9.14.3.1. 1)
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ASTM C 411C411-1119 Hot-Surface Performance of High-Temperature Thermal
Insulation

NBC 3.6.5.4.(4),
3.6.5.5.(1),
9.33.6.4.(4),
9.33.8.2.(2)
CNB 3.6.5.4. 4),
3.6.5.5. 1),
9.33.6.4. 4),
9.33.8.2. 2)

ASTM C 412MC412M-1115 Concrete Drain Tile (Metric) NBC
Table 5.9.1.1.,
9.14.3.1.(1)
CNB
Tableau 5.9.1.1.,
9.14.3.1. 1)

ASTM C 444MC444M-0317 Perforated Concrete Pipe (Metric) NBC
Table 5.9.1.1.,
9.14.3.1.(1)
CNB
Tableau 5.9.1.1.,
9.14.3.1. 1)

ASTM C 494C494/C 494MC494M-1317 Chemical Admixtures for Concrete NBC 9.3.1.8.(1)
CNB 9.3.1.8. 1)

ASTM C 516-08e1 Vermiculite Loose Fill Thermal Insulation NBC A-9.25.2.4.(5)
CNB A-9.25.2.4. 5)

ASTM C 518C518-1017 Steady-State Thermal Transmission Properties by Means of the
Heat Flow Meter Apparatus

NBC 9.36.2.2.(1)
CNB 9.36.2.2. 1)
NECB 3.1.1.5.(1)
CNÉB 3.1.1.5. 1)

ASTM C 553-13 Mineral Fiber Blanket Thermal Insulation for Commercial and
Industrial Applications

NBC Table 5.9.1.1.
CNB
Tableau 5.9.1.1.

ASTM C 612-14 Mineral Fiber Block and Board Thermal Insulation NBC Table 5.9.1.1.
CNB
Tableau 5.9.1.1.

ASTM C 700-1318 Vitrified Clay Pipe, Extra Strength, Standard Strength, and
Perforated

NBC
Table 5.9.1.1.,
9.14.3.1.(1)
CNB
Tableau 5.9.1.1.,
9.14.3.1. 1)

ASTM C 726C726-1217 Mineral Wool Roof Insulation Board NBC
Table 5.9.1.1.,
9.25.2.2.(1)
CNB
Tableau 5.9.1.1.,
9.25.2.2. 1)

ASTM C 73C73-1017 Calcium Silicate Brick (Sand-Lime Brick) NBC
Table 5.9.1.1.,
9.20.2.1.(1)
CNB
Tableau 5.9.1.1.,
9.20.2.1. 1)

ASTM C 754C754-1118 Installation of Steel Framing Members to Receive Screw-
Attached Gypsum Panel Products

NBC A-9.11.1.4.
CNB A-9.11.1.4.

ASTM C 834C834-1017 Latex Sealants NBC
Table 5.9.1.1.,
9.27.4.2.(2)
CNB
Tableau 5.9.1.1.,
9.27.4.2. 2)
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ASTM C 840-13 Application and Finishing of Gypsum Board NBC D-2.3.9.
NBC Table 5.9.1.1.
CNB
Tableau 5.9.1.1.
CNB
article D-2.3.9.

ASTM C 920C920-1418 Elastomeric Joint Sealants NBC
Table 5.9.1.1.,
9.27.4.2.(2)
CNB
Tableau 5.9.1.1.,
9.27.4.2. 2)

ASTM C 954C954-1118 Steel Drill Screws for the Application of Gypsum Panel Products
or Metal Plaster Bases to Steel Studs from 0.033 in. (0.84 mm) to
0.112 in. (2.84 mm) in Thickness

NBC 9.24.1.4.(1)
CNB 9.24.1.4. 1)

ASTM C 991C991-08e116 Flexible Fibrous Glass Insulation for Metal Buildings NBC Table 5.9.1.1.
CNB
Tableau 5.9.1.1.

ASTM D 1037-12 Evaluating Properties of Wood-Base Fiber and Particle Panel
Materials

NBC
A-9.23.15.2.(4)
CNB
A-9.23.15.2. 4)

ASTM D 1143/D 1143M-07 Deep Foundations Under Static Axial Compressive Load NBC A-4.2.7.2.(2)
CNB A-4.2.7.2. 2)

ASTM D 1227D1227/D1227M-9513(2019) Emulsified Asphalt Used as a Protective Coating for Roofing NBC
Table 5.9.1.1.,
9.13.2.2.(2),
9.13.3.2.(2)
CNB
Tableau 5.9.1.1.,
9.13.2.2. 2),
9.13.3.2. 2)

ASTM D 2178/D 2178M-13a Asphalt Glass Felt Used in Roofing and Waterproofing NBC Table 5.9.1.1.
CNB
Tableau 5.9.1.1.

ASTM D 2466D2466-1517 Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings, Schedule 40 NPC 2.2.5.6.(2),
A-2.2.5., 2.2.6. and
2.2.7.
CNP 2.2.5.6. 2),
A-2.2.5., 2.2.6. et
2.2.7.

ASTM D 2467-15 Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings, Schedule 80 NPC 2.2.5.6.(2),
A-2.2.5., 2.2.6. and
2.2.7.
CNP 2.2.5.6. 2),
A-2.2.5., 2.2.6. et
2.2.7.

ASTM D 2898-10 Accelerated Weathering of Fire-Retardant-Treated Wood for Fire
Testing

NBC 3.1.4.8.(2),
3.1.5.5.(3),
3.1.5.24.(1),
3.2.3.7.(4),
9.10.14.5.(3),
9.10.15.5.(3)
CNB 3.1.4.8. 2),
3.1.5.5. 3),
3.1.5.24. 1),
3.2.3.7. 4),
9.10.14.5. 3),
9.10.15.5. 3)
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ASTM D 3019D3019/D3019M-0817 Standard Specification for Lap Cement Used with Asphalt Roll
Roofing, Non-Fibered, Asbestos-Fibered, and Non-
Asbestos-Fibered

NBC
Table 5.9.1.1.,
9.13.3.2.(2),
Table 9.26.2.1.-B
CNB
Tableau 5.9.1.1.,
9.13.3.2. 2),
Tableau 9.26.2.1.-
B

ASTM D 3138D3138-04(2016) Solvent Cements for Transition Joints Between Acrylonitrile-
Butadiene-Styrene (ABS) and Poly(Vinyl Chloride) (PVC) Non-
Pressure Piping Components

NPC A-2.2.5.8. to
2.2.5.10.
CNP A-2.2.5.8. à
2.2.5.10.

ASTM D 323D323-0815a Vapor Pressure of Petroleum Products (Reid Method) NBC 1.4.1.2.(1) of
Division A
CNB 1.4.1.2. 1) de
la division A
NFC 1.4.1.2.(1) of
Division A
CNPI 1.4.1.2. 1) de
la division A

ASTM D 3261-16 Butt Heat Fusion Polyethylene (PE) Plastic Fittings for
Polyethylene (PE) Plastic Pipe and Tubing

NPC 2.2.5.3.(3)
CNP 2.2.5.3. 3)

ASTM D 3278-96 Flash Point of Liquids by Small Scale Closed-Cup Apparatus NFC 4.1.3.1.(4),
A-4.1.3.1.
CNPI 4.1.3.1. 4),
A-4.1.3.1.

ASTM D 3828D3828-16a Flash Point by Small Scale Closed Cup Tester NFC 4.1.3.1.(3)
CNPI 4.1.3.1. 3)

ASTM D 4359-90 Determining Whether a Material Is a Liquid or a Solid NFC A-4.1.3.1.
CNPI A-4.1.3.1.

ASTM D 4479/D 4479M-07e1 Asphalt Roof Coatings – Asbestos-Free NBC
Table 5.9.1.1.,
9.13.2.2.(2),
9.13.3.2.(2),
Table 9.26.2.1.-B
CNB
Tableau 5.9.1.1.,
9.13.2.2. 2),
9.13.3.2. 2),
Tableau 9.26.2.1.-
B

ASTM D 4637D4637/D
4637MD4637M-1215

EPDM Sheet Used In Single-Ply Roof Membrane NBC
Table 5.9.1.1.,
9.13.3.2.(2),
Table 9.26.2.1.-B
CNB
Tableau 5.9.1.1.,
9.13.3.2. 2),
Tableau 9.26.2.1.-
B

ASTM D 4811D4811/D
4811MD4811M-0616

Nonvulcanized (Uncured) Rubber Sheet Used as Roof Flashing NBC
Table 5.9.1.1.,
9.13.3.2.(2),
Table 9.26.2.1.-B
CNB
Tableau 5.9.1.1.,
9.13.3.2. 2),
Tableau 9.26.2.1.-
B

ASTM D 5D5/D 5MD5M-1319 Penetration of Bituminous Materials NFC A-4.1.3.1.
CNPI A-4.1.3.1.

ASTM D 5456D5456-10a19 Evaluation of Structural Composite Lumber Products NBC 3.1.11.7.(4)
CNB 3.1.11.7. 4)
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ASTM D 56D56-0516a Flash Point by Tag Closed Cup Tester NFC 4.1.3.1.(1)
CNPI 4.1.3.1. 1)

ASTM D 6878/D 6878M-11a Thermoplastic Polyolefin Based Sheet Roofing NBC
Table 5.9.1.1.,
9.13.3.2.(2),
Table 9.26.2.1.-B
CNB
Tableau 5.9.1.1.,
9.13.3.2. 2),
Tableau 9.26.2.1.-
B

ASTM D 93D93-13e118 Standard Test Methods for Flash Point by Pensky-Martens
Closed Cup Tester

NFC 4.1.3.1.(2)
CNPI 4.1.3.1. 2)

ASTM E 1007E1007-13b19 Field Measurement of Tapping Machine Impact Sound
Transmission Through Floor-Ceiling Assemblies and Associated
Support Structures

NBC A-9.11.
CNB A-9.11.

ASTM E 1105E1105-0015 Field Determination of Water Penetration of Installed Exterior
Windows, Skylights, Doors, and Curtain Walls, by Uniform or
Cyclic Static Air Pressure Difference

NBC A-5.9.2.3.(1),
A-5.9.3.5.(2)
CNB A-5.9.2.3. 1),
A-5.9.3.5. 2)

ASTM E 1300E1300-12ae116 Determining Load Resistance of Glass in Buildings NBC 4.3.6.1.(1),
9.6.1.3.(1)
CNB 4.3.6.1. 1),
9.6.1.3. 1)

ASTM E 2178-13 Air Permeance of Building Materials NBC 5.4.1.2.(1)
CNB 5.4.1.2. 1)

ASTM E 2190E2190-1019 Insulating Glass Unit Performance and Evaluation NBC
Table 5.9.1.1.,
9.6.1.2.(1)
CNB
Tableau 5.9.1.1.,
9.6.1.2. 1)

ASTM E 2357E2357-1118 Determining Air Leakage Rate of Air Barrier Assemblies NBC 9.36.2.9.(1),
A-9.36.2.9.(1)
CNB 9.36.2.9. 1),
A-9.36.2.9. 1)
NECB 3.2.4.2.(3),
A-3.2.4.2.(2) and
(3)
CNÉB 3.2.4.2. 3),
A-3.2.4.2. 2) et 3)

ASTM E 283-04 Determining Rate of Air Leakage Through Exterior Windows,
Curtain Walls, and Doors Under Specified Pressure Differences
Across the Specimen

NBC 5.9.3.4.(2),
A-5.9.3.4.(2)
CNB 5.9.3.4. 2),
A-5.9.3.4. 2)
NECB 3.2.4.3.(2),
3.2.4.4.(1),
3.2.4.4.(2),
3.2.4.4.(3)
CNÉB 3.2.4.3. 2),
3.2.4.4. 1),
3.2.4.4. 2),
3.2.4.4. 3)

ASTM E 330E330/E 330ME330M-0214 Structural Performance of Exterior Windows, Doors, Skylights
and Curtain Walls by Uniform Static Air Pressure Difference

NBC A-5.9.3.2.(1)
CNB A-5.9.3.2. 1)

ASTM E 331-00 Water Penetration of Exterior Windows, Skylights, Doors, and
Curtain Walls by Uniform Static Air Pressure Difference

NBC 5.9.3.5.(2),
A-5.9.3.5.(2)
CNB 5.9.3.5. 2),
A-5.9.3.5. 2)
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ASTM E 336-11 Measurement of Airborne Sound Attenuation between Rooms in
Buildings

NBC 5.8.1.2.(2),
5.8.1.4.(7),
9.11.1.2.(2),
A-9.11.
CNB 5.8.1.2. 2),
5.8.1.4. 7),
9.11.1.2. 2),
A-9.11.

ASTM E 413E413-1016 Classification for Rating Sound Insulation NBC
A-1.4.1.2.(1) of
Division A,
5.8.1.2.(1),
5.8.1.2.(2),
5.8.1.4.(7),
5.8.1.5.(3),
9.11.1.2.(1),
9.11.1.2.(2)
CNB
A-1.4.1.2. 1) de la
division A,
5.8.1.2. 1),
5.8.1.2. 2),
5.8.1.4. 7),
5.8.1.5. 3),
9.11.1.2. 1),
9.11.1.2. 2)

ASTM E 492-09e1 Laboratory Measurement of Impact Sound Transmission
Through Floor-Ceiling Assemblies Using the Tapping Machine

NBC A-9.11.
CNB A-9.11.

ASTM E 547-00 Water Penetration of Exterior Windows, Skylights, Doors, and
Curtain Walls by Cyclic Static Air Pressure Difference

NBC 5.9.3.5.(2),
A-5.9.3.5.(2)
CNB 5.9.3.5. 2),
A-5.9.3.5. 2)

ASTM E 597-95 Determining a Single Number Rating of Airborne Sound
Insulation for Use in Multi-Unit Building Specifications

NBC A-9.11.
CNB A-9.11.

ASTM E 736E736/E736M-00e117 Cohesion/Adhesion of Sprayed Fire-Resistive Materials Applied
to Structural Members

NBC
Table 9.10.3.1.-B
CNB
Tableau 9.10.3.1.-
B

ASTM E 783-02 Field Measurement of Air Leakage Through Installed Exterior
Windows and Doors

NBC A-5.9.2.3.(1),
A-5.9.3.4.(2)
CNB A-5.9.2.3. 1),
A-5.9.3.4. 2)

ASTM E 90-09 Laboratory Measurement of Airborne Sound Transmission Loss
of Building Partitions and Elements

NBC 5.8.1.2.(1),
5.8.1.4.(1),
9.11.1.2.(1)
CNB 5.8.1.2. 1),
5.8.1.4. 1),
9.11.1.2. 1)

ASTM E 96E96/E 96M-13E96M - 16 Water Vapor Transmission of Materials NBC 5.5.1.2.(3),
9.13.2.2.(2),
9.25.4.2.(1),
9.25.5.1.(1),
9.30.1.2.(1)
CNB 5.5.1.2. 3),
9.13.2.2. 2),
9.25.4.2. 1),
9.25.5.1. 1),
9.30.1.2. 1)

ASTM F 1667F1667-1318a Driven Fasteners: Nails, Spikes, and Staples NBC 9.23.3.1.(1),
9.26.2.3.(1),
9.29.5.6.(1)
CNB 9.23.3.1. 1),
9.26.2.3. 1),
9.29.5.6. 1)
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ASTM F 476-14 Security of Swinging Door Assemblies NBC 9.7.5.2.(2),
A-9.7.5.2.(2)
CNB 9.7.5.2. 2),
A-9.7.5.2. 2)

ASTM F 628-12e2 Acrylonitrile-Butadiene-Styrene (ABS) Schedule 40 Plastic Drain,
Waste, and Vent Pipe With a Cellular Core

NPC 2.2.5.8.(1),
2.2.5.10.(1),
A-2.2.5., 2.2.6. and
2.2.7.
CNP 2.2.5.8. 1),
2.2.5.10. 1),
A-2.2.5., 2.2.6. et
2.2.7.

ASTM F 714-13 Polyethylene (PE) Plastic Pipe (DR-PR) Based on Outside
Diameter

NPC 2.2.5.4.(1),
A-2.2.5., 2.2.6. and
2.2.7.
CNP 2.2.5.4. 1),
A-2.2.5., 2.2.6. et
2.2.7.

AWPA M4-11 Care of Preservative-Treated Wood Products NBC 4.2.3.2.(2)
CNB 4.2.3.2. 2)

AWS ANSI/AWS A5.8M/A5.8:2011 Filler Metals for Brazing and Braze Welding NPC 2.2.9.2.(4)
CNP 2.2.9.2. 4)

AWWA ANSI/AWWA C104/A21.4-13 Cement-Mortar Lining for Ductile-Iron Pipe and Fittings NPC 2.2.6.4.(2)
CNP 2.2.6.4. 2)

AWWA ANSI/AWWA C110/A21.10-12 Ductile-Iron and Gray-Iron Fittings NPC 2.2.6.4.(3)
CNP 2.2.6.4. 3)

AWWA ANSI/AWWA C111/A21.11-12 Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings NPC 2.2.6.4.(4)
CNP 2.2.6.4. 4)

AWWA ANSI/AWWA C151/A21.51-09 Ductile-Iron Pipe, Centrifugally Cast NPC 2.2.6.4.(1),
A-2.2.5., 2.2.6. and
2.2.7.
CNP 2.2.6.4. 1),
A-2.2.5., 2.2.6. et
2.2.7.

AWWA ANSI/AWWA C228-08 Stainless-Steel Pipe Flanges for Water Service – Sizes 2 in.
through 72 in. (50 mm through 1,800 mm)

NPC 2.2.6.12.(1)
CNP 2.2.6.12. 1)

AWWA M14-2004 Recommended Practice for Backflow Prevention and Cross-
Connection Control

NPC A-2.6.2.4.(2)
CNP A-2.6.2.4. 2)

BC Hydro 2014 Building Envelope Thermal Bridging Guide NECB
A-3.1.1.5.(5)(a)
CNÉB A-3.1.1.5.
5)a)

BNQ BNQ 3624-115/2016 Polyethylene (PE) Pipe and Fittings for Soil and Foundation
Drainage

NBC
Table 5.9.1.1.,
9.14.3.1.(1)

BNQ BNQ 3624-115/2016 Tuyaux et raccords en polyéthylène (PE) pour le drainage des
sols et des fondations

CNB
Tableau 5.9.1.1.,
9.14.3.1. 1)

CCME PN 1326 Environmental Code of Practice for Aboveground and
Underground Storage Tank Systems Containing Petroleum and
Allied Petroleum Products

NFC
A-4.3.16.1.(1),
A-4.4.2.1.(3)

CCME PN 1327 Code de recommandations techniques pour la protection de
l'environnement applicable aux systèmes de stockage hors sol et
souterrains de produits pétroliers et de produits apparentés

CNPI
A-4.3.16.1. 1),
A-4.4.2.1. 3)

CFA 1990 Using the Canadian Fuels Colour-Symbol System to Mark
Equipment and Vehicles for Product Identification

NFC 4.3.1.7.(1),
4.5.4.1.(3),
4.5.7.6.(1)

ACC 1990 Système d'encodage par couleurs pour identifier les produits
pétroliers contenus dans le matériel ou les véhicules

CNPI 4.3.1.7. 1),
4.5.4.1. 3),
4.5.7.6. 1)

CGA P-1 (2008) Safe Handling of Compressed Gases in Containers NFC
A-3.1.1.4.(1)(a)
CNPI
A-3.1.1.4. 1)a)
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CGSB CAN/CGSB-10.3-92 Air Setting Refractory Mortar NBC 9.21.3.4.(2),
9.21.3.9.(1),
9.22.2.2.(2)

ONGC CAN/CGSB-10.3-92 Mortier réfractaire durcissant à l'air CNB 9.21.3.4. 2),
9.21.3.9. 1),
9.22.2.2. 2)

CGSB CAN/CGSB-11.3-M87 Hardboard NBC D-3.1.1.
NBC
Table 5.9.1.1.,
9.27.9.1.(2),
9.29.7.1.(1),
9.30.2.2.(1)

ONGC CAN/CGSB-11.3-M87 Panneaux de fibres durs CNB
Tableau 5.9.1.1.,
9.27.9.1. 2),
9.29.7.1. 1),
9.30.2.2. 1)
CNB
article D-3.1.1.

CGSB CAN/CGSB-11.5-M87 Hardboard, Precoated, Factory Finished, for Exterior Cladding NBC
Table 5.9.1.1.,
9.27.9.1.(1)

ONGC CAN/CGSB-11.5-M87 Panneaux de fibres durs, revêtus et finis en usine, pour
revêtement extérieur

CNB
Tableau 5.9.1.1.,
9.27.9.1. 1)

CGSB CAN/CGSB-12.1-M902017 Tempered or Laminated Safety GlassGlazing NBC 3.3.1.19.(3),
3.4.6.15.(1),
3.4.6.15.(3),
Table 5.9.1.1.,
9.6.1.2.(1),
9.6.1.4.(1),
9.8.8.7.(1)

ONGC CAN/CGSB-12.1-M902017 VerreVitrage de sécurité trempé ou feuilleté CNB 3.3.1.19. 3),
3.4.6.15. 1),
3.4.6.15. 3),
Tableau 5.9.1.1.,
9.6.1.2. 1),
9.6.1.4. 1),
9.8.8.7. 1)

CGSB CAN/CGSB-12.10-M76 Glass, Light and Heat Reflecting NBC
Table 5.9.1.1.,
9.6.1.2.(1)

ONGC CAN/CGSB-12.10-M76 Verre réflecteur de lumière et de chaleur CNB
Tableau 5.9.1.1.,
9.6.1.2. 1)

CGSB CAN/CGSB-12.11-M90 Wired Safety Glass NBC 3.3.1.19.(3),
3.4.6.15.(1),
3.4.6.15.(3),
Table 5.9.1.1.,
9.6.1.2.(1),
9.6.1.4.(1),
9.8.8.7.(1)

ONGC CAN/CGSB-12.11-M90 Verre de sécurité armé CNB 3.3.1.19. 3),
3.4.6.15. 1),
3.4.6.15. 3),
Tableau 5.9.1.1.,
9.6.1.2. 1),
9.6.1.4. 1),
9.8.8.7. 1)

CGSB CAN/CGSB-12.2-M91 Flat, Clear Sheet Glass NBC
Table 5.9.1.1.,
9.6.1.2.(1)

ONGC CAN/CGSB-12.2-M91 Verre à vitres plat et clair CNB
Tableau 5.9.1.1.,
9.6.1.2. 1)

Canadian Commission on Building and Fire Codes 1640

Last modified: 2020-01-14
Page: 17/68



Issuing
Agency

Document Number Title of Document Code Reference

CGSB CAN/CGSB-12.20-M89 Structural Design of Glass for Buildings NBC 4.3.6.1.(1),
9.6.1.3.(1),
A-9.6.1.3.(2)

ONGC CAN/CGSB-12.20-M89 Règles de calcul du verre à vitre pour le bâtiment CNB 4.3.6.1. 1),
9.6.1.3. 1),
A-9.6.1.3. 2)

CGSB CAN/CGSB-12.3-M91 Flat, Clear Float Glass NBC
Table 5.9.1.1.,
9.6.1.2.(1)

ONGC CAN/CGSB-12.3-M91 Verre flotté, plat et clair CNB
Tableau 5.9.1.1.,
9.6.1.2. 1)

CGSB CAN/CGSB-12.4-M91 Heat Absorbing Glass NBC
Table 5.9.1.1.,
9.6.1.2.(1)

ONGC CAN/CGSB-12.4-M91 Verre athermane CNB
Tableau 5.9.1.1.,
9.6.1.2. 1)

CGSB CAN/CGSB-12.8-97 Insulating Glass Units NBC
Table 5.9.1.1.,
9.6.1.2.(1)

ONGC CAN/CGSB-12.8-97 Vitrages isolants CNB
Tableau 5.9.1.1.,
9.6.1.2. 1)

CGSB CAN/CGSB-149.10-M86 Determination of the Airtightness of Building Envelopes by the
Fan Depressurization Method

NBC
9.36.5.10.(11),
A-9.36.5.10.(11)

ONGC CAN/CGSB-149.10-M86 Détermination de l'étanchéité à l'air des enveloppes de bâtiment
par la méthode de dépressurisation au moyen d'un ventilateur

CNB
9.36.5.10. 11),
A-9.36.5.10. 11)

CGSB CAN/CGSB-1.501-M89 Method for Permeance of Coated Wallboard NBC 5.5.1.2.(2),
9.25.4.2.(5)

ONGC CAN/CGSB-1.501-M89 Méthode de détermination de la perméance des panneaux
muraux revêtus

CNB 5.5.1.2. 2),
9.25.4.2. 5)

CGSB CAN/CGSB-19.22-M89 Mildew-Resistant Sealing Compound for Tubs and Tiles NBC 9.29.10.5.(1)
ONGC CAN/CGSB-19.22-M89 Mastic d'étanchéité, résistant à la moisissure, pour baignoires et

carreaux
CNB 9.29.10.5. 1)

CGSB CAN/CGSB-37.50-M89 Hot-Applied, Rubberized Asphalt for Roofing and Waterproofing NBC
Table 5.9.1.1.,
9.13.3.2.(2),
Table 9.26.2.1.-B

ONGC CAN/CGSB-37.50-M89 Bitume caoutchouté, appliqué à chaud, pour le revêtement des
toitures et l'imperméabilisation à l'eau

CNB
Tableau 5.9.1.1.,
9.13.3.2. 2),
Tableau 9.26.2.1.-
B

CGSB CAN/CGSB-37.51-M90 Application for Hot-Applied Rubberized Asphalt for Roofing and
Waterproofing

NBC 9.26.15.1.(1)

ONGC CAN/CGSB-37.51-M90 Application à chaud du bitume caoutchouté pour le revêtement
des toitures et pour l'imperméabilisation à l'eau

CNB 9.26.15.1. 1)

CGSB CAN/CGSB-37.54-95 Polyvinyl Chloride Roofing and Waterproofing Membrane NBC
Table 5.9.1.1.,
9.13.3.2.(2),
Table 9.26.2.1.-B

ONGC CAN/CGSB-37.54-95 Membrane de poly(chlorure de vinyle) pour le revêtement de
toitures et l'imperméabilisation à l'eau

CNB
Tableau 5.9.1.1.,
9.13.3.2. 2),
Tableau 9.26.2.1.-
B

CGSB CAN/CGSB-37.58-M86 Membrane, Elastomeric, Cold-Applied Liquid, for Non-Exposed
Use in Roofing and Waterproofing

NBC
Table 5.9.1.1.,
9.13.3.2.(2),
Table 9.26.2.1.-B
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ONGC CAN/CGSB-37.58-M86 Membrane d’élastomère obtenue par liquide appliqué à froid,
pour l’utilisation protégée dans le revêtement des toitures et
l’imperméabilisation

CNB
Tableau 5.9.1.1.,
9.13.3.2. 2),
Tableau 9.26.2.1.-
B

CGSB CAN/CGSB-41.24-95 Rigid Vinyl Siding, Soffits and Fascia NBC
Table 5.9.1.1.,
9.27.12.1.(1)

ONGC CAN/CGSB-41.24-95 Bardages, soffites et bordures de toit en vinyle rigide CNB
Tableau 5.9.1.1.,
9.27.12.1. 1)

CGSB CAN/CGSB-4.129-9793 CarpetsCarpet for Commercial Use NBC D-3.1.1.
ONGC CAN/CGSB-4.129-9793 Tapis pour utilisation commerciale CNB

article D-3.1.1.
CGSB CAN2-4.162-M80 (formerly

CAN/CGSB-4.162-M80)
Hospital Textiles – Flammability Performance Requirements NFC 2.3.2.3.(1)

ONGC CAN2-4.162-M80 (anciennement
CAN/CGSB-4.162-M80)

Textiles utilisés dans les hôpitaux – Exigences de résistance à
l'inflammabilité

CNPI 2.3.2.3. 1)

CGSB CAN/CGSB-51.25-M87 Thermal Insulation, Phenolic, Faced NBC
Table 9.23.17.2.-A,
9.25.2.2.(1)

ONGC CAN/CGSB-51.25-M87 Isolant thermique phénolique, avec revêtement CNB
Tableau 9.23.17.2.-
A, 9.25.2.2. 1)

CGSB CAN/CGSB-51.32-M77 Sheathing, Membrane, Breather Type NBC
Table 5.9.1.1.,
9.20.13.9.(1),
Table 9.26.2.1.-A,
9.27.3.2.(1)

ONGC CAN/CGSB-51.32-M77 Membrane de revêtement, perméable à la vapeur d'eau CNB
Tableau 5.9.1.1.,
9.20.13.9. 1),
Tableau 9.26.2.1.-
A, 9.27.3.2. 1)

CGSB CAN/CGSB-51.33-M89 Vapour Barrier Sheet, Excluding Polyethylene, for Use in
Building Construction

NBC
Table 5.9.1.1.,
9.25.4.2.(4)

ONGC CAN/CGSB-51.33-M89 Pare-vapeur en feuille, sauf en polyéthylène, pour bâtiments CNB
Tableau 5.9.1.1.,
9.25.4.2. 4)

CGSB CAN/CGSB-51.34-M86 Vapour Barrier, Polyethylene Sheet for Use in Building
Construction

NBC
Table 5.9.1.1.,
9.13.2.2.(2),
9.18.6.2.(1),
9.25.3.2.(2),
9.25.3.6.(1),
9.25.4.2.(3)

ONGC CAN/CGSB-51.34-M86 Pare-vapeur en feuille de polyéthylène pour bâtiments CNB
Tableau 5.9.1.1.,
9.13.2.2. 2),
9.18.6.2. 1),
9.25.3.2. 2),
9.25.3.6. 1),
9.25.4.2. 3)

CGSB CAN/CGSB-51.71-2005 Depressurization Test NBC 9.32.3.8.(7)
ONGC CAN/CGSB-51.71-2005 Essai de dépressurisation CNB 9.32.3.8. 7)
CGSB CAN/CGSB-71.26-M88 Adhesive for Field-Gluing Plywood to Lumber Framing for Floor

Systems
NBC A-9.23.4.2.(2)

ONGC CAN/CGSB-71.26-M88 Adhésif pour coller sur le chantier des contreplaqués à l'ossature
en bois de construction des planchers

CNB A-9.23.4.2. 2)

CGSB CAN/CGSB-7.2-94 Adjustable Steel Columns NBC 9.17.3.4.(1),
A-9.17.3.4.

ONGC CAN/CGSB-7.2-94 Poteaux d'acier réglables CNB 9.17.3.4. 1),
A-9.17.3.4.
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CGSB CAN/CGSB-82.6-M86 Doors, Mirrored Glass, Sliding or Folding, Wardrobe NBC 9.6.1.2.(2),
A-9.6.1.2.(2)

ONGC CAN/CGSB-82.6-M86 Portes-miroirs coulissantes ou pliantes pour placards CNB 9.6.1.2. 2),
A-9.6.1.2. 2)

CGSB CAN/CGSB-92.2-M90 Trowel or Spray Applied Acoustical Material NBC D-2.3.4.
ONGC CAN/CGSB-92.2-M90 Matières acoustiques appliquées à la truelle ou au vaporisateur CNB

article D-2.3.4.
CGSB CAN/CGSB-93.1-M85 Sheet, Aluminum Alloy, Prefinished, Residential NBC

Table 5.9.1.1.,
9.27.11.1.(4),
A-9.27.11.1.(3) and
(4)

ONGC CAN/CGSB-93.1-M85 Tôle d'alliage d'aluminium préfinie, pour bâtiments résidentiels CNB
Tableau 5.9.1.1.,
9.27.11.1. 4),
A-9.27.11.1. 3)
et 4)

CGSB CAN/CGSB-93.2-M91 Prefinished Aluminum Siding, Soffits, and Fascia, for Residential
Use

NBC 3.2.3.6.(5),
Table 5.9.1.1.,
9.10.14.5.(8),
9.10.14.5.(12),
9.10.15.5.(7),
9.10.15.5.(11),
9.27.11.1.(3),
A-9.27.11.1.(3) and
(4)

ONGC CAN/CGSB-93.2-M91 Bardage, soffites et bordures de toit en aluminium préfini pour
bâtiments résidentiels

CNB 3.2.3.6. 5),
Tableau 5.9.1.1.,
9.10.14.5. 8),
9.10.14.5. 12),
9.10.15.5. 7),
9.10.15.5. 11),
9.27.11.1. 3),
A-9.27.11.1. 3)
et 4)

CGSB CAN/CGSB-93.3-M91 Prefinished Galvanized and Aluminum-Zinc Alloy Steel Sheet for
Residential Use

NBC
Table 5.9.1.1.,
9.27.11.1.(2)

ONGC CAN/CGSB-93.3-M91 Tôle préfinie d'acier galvanisé et d'acier d'alliage aluminium-zinc
pour bâtiments résidentiels

CNB
Tableau 5.9.1.1.,
9.27.11.1. 2)

CGSB CAN/CGSB-93.4-92 Galvanized Steel and Aluminum-Zinc Alloy Coated Steel Siding,
Soffits and Fascia, Prefinished, Residential

NBC
Table 5.9.1.1.,
9.27.11.1.(1)

ONGC CAN/CGSB-93.4-92 Bardages, soffites et bordures de toit en acier galvanisé ou
enduit d'un alliage aluminium-zinc, préfinis, pour bâtiments
résidentiels

CNB
Tableau 5.9.1.1.,
9.27.11.1. 1)

CGSB 37-GP-55M-1979 Application of Sheet Applied Flexible Polyvinyl Chloride Roofing
Membrane

NBC 9.26.16.1.(1)

ONGC 37-GP-55M-1979 Application de la membrane en feuilles souples de poly(chlorure
de vinyle) pour le revêtement des toitures

CNB 9.26.16.1. 1)

CGSB 37-GP-56M-1985 Membrane, Modified, Bituminous, Prefabricated, and Reinforced
for Roofing

NBC
Table 5.9.1.1.,
9.13.3.2.(2),
Table 9.26.2.1.-B

ONGC 37-GP-56M-1985 Membrane bitumineuse modifiée, préfabriquée et renforcée, pour
le revêtement des toitures

CNB
Tableau 5.9.1.1.,
9.13.3.2. 2),
Tableau 9.26.2.1.-
B

CGSB 37-GP-9Ma-1983 Primer, Asphalt, Unfilled, for Asphalt Roofing, Dampproofing and
Waterproofing

NBC
Table 5.9.1.1.,
9.13.3.2.(2),
Table 9.26.2.1.-A
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ONGC 37-GP-9Ma-1983 Bitume non fillerisé pour couche de base des revêtements de
toitures et pour l'imperméabilisation à l'humidité et à l'eau

CNB
Tableau 5.9.1.1.,
9.13.3.2. 2),
Tableau 9.26.2.1.-
A

CGSB 4-GP-36M-1978 Carpet Underlay, Fiber Type NBC D-3.1.1.
ONGC 4-GP-36M-1978 Thibaude, type fibre CNB

article D-3.1.1.
CGSB 51-GP-27M-1979 Thermal Insulation, Polystyrene, Loose Fill NBC 9.25.2.2.(1)
ONGC 51-GP-27M-1979 Isolant thermique, polystyrène, à bourrage lâche CNB 9.25.2.2. 1)
CISC 20132018 Crane-Supporting Steel Structures: Design Guide (Third

Edition)
NBC A-4.1.3.2.(2)
CNB A-4.1.3.2. 2)

CMHC 1988 Air Permeance of Building Materials NBC A-9.25.5.1.(1)
SCHL 1988 Perméance des matériaux de construction à l'air CNB A-9.25.5.1. 1)
CMHC 1993 Testing of Fresh Air Mixing Devices NBC A-9.32.3.4.
SCHL 1993 Essais de mélangeurs d'air frais CNB A-9.32.3.4.
CCSN DORS/2000-209 Loi sur la sûreté et la réglementation nucléaires (L.C. 1997, ch.

9)
CNPI 3.1.1.2. 1)

CNSC SOR/2000-209 Nuclear Safety and Control Act (S.C. 1997, c.9) NFC 3.1.1.2.(1)
CSA AAMA/WDMA/CSA

101/I.S.2/A440-1117
NAFS – North American Fenestration Standard/Specification for
Windows, Doors, and Skylights

NBC 5.9.2.2.(1),
A-5.3.1.2.,
A-5.9.2.3.(1),
A-5.9.3.1.(1),
Table 9.7.3.3.,
9.7.4.1.(1),
9.7.4.2.(1),
9.7.5.1.(1),
9.7.5.3.(1),
9.36.2.9.(3),
A-9.7.4.2.(1)
NECB 3.2.4.3.(3),
3.2.4.3.(4)

CSA AAMA/WDMA/CSA
101/I.S.2/A440-1117

Norme nord-américaine sur les fenêtres (NAFS)/Spécification
relative aux fenêtres, aux portes et aux lanterneaux

CNB 5.9.2.2. 1),
A-5.3.1.2.,
A-5.9.2.3. 1),
A-5.9.3.1. 1),
Tableau 9.7.3.3.,
9.7.4.1. 1),
9.7.4.2. 1),
9.7.5.1. 1),
9.7.5.3. 1),
9.36.2.9. 3),
A-9.7.4.2. 1)
CNÉB 3.2.4.3. 3),
3.2.4.3. 4)

CSA A123.1-05/A123.5-0516 Asphalt Shinglesshingles Mademade Fromfrom Organicglass
Feltfelt and Surfacedsurfaced with Mineralmineral
Granules/Asphalt Shingles Made From Glass Felt and
Surfaced with Mineral Granulesgranules

NBC
Table 5.9.1.1.,
Table 9.26.2.1.-B

CSA A123.1-05/A123.5-05F16 Bardeaux d'asphalte en feutre organique et à surfaçage
minéral/Bardeaux d'’asphalte en feutre de fibres de verre et à
surfaçage minéral

CNB
Tableau 5.9.1.1.,
Tableau 9.26.2.1.-
B

CSA A123.17-05 Asphalt Glass Felt Used in Roofing and Waterproofing NBC
Table 5.9.1.1.,
9.13.3.2.(2),
Table 9.26.2.1.-B
CNB
Tableau 5.9.1.1.,
9.13.3.2. 2),
Tableau 9.26.2.1.-
B
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CSA A123.22-08 Self-Adhering Polymer Modified Bituminous Sheet Materials
Used as Steep Roofing Underlayment for Ice Dam Protection

NBC
Table 9.26.2.1.-B
CNB
Tableau 9.26.2.1.-
B

CSA A123.3-05 Asphalt Saturated Organic Roofing Felt NBC
Table 5.9.1.1.,
Table 9.26.2.1.-B

CSA A123.3-05 Feutre organique à toiture imprégné à coeur de bitume CNB
Tableau 5.9.1.1.,
Tableau 9.26.2.1.-
B

CSA A165.1-14 Concrete Block Masonry Units NBC D-2.1.1.
NBC
Table 5.9.1.1.,
9.15.2.2.(1),
9.17.5.1.(1),
9.20.2.1.(1),
9.20.2.6.(1),
A-9.11.1.4.

CSA A165.1-14 Éléments de maçonnerie en bloc de béton CNB
Tableau 5.9.1.1.,
9.15.2.2. 1),
9.17.5.1. 1),
9.20.2.1. 1),
9.20.2.6. 1),
A-9.11.1.4.
CNB
article D-2.1.1.

CSA A165.2-14 Concrete Brick Masonry Units NBC
Table 5.9.1.1.,
9.20.2.1.(1)

CSA A165.2-14 Briques en béton CNB
Tableau 5.9.1.1.,
9.20.2.1. 1)

CSA A165.3-14 Prefaced Concrete Masonry Units NBC
Table 5.9.1.1.,
9.20.2.1.(1)

CSA A165.3-14 Éléments de maçonnerie en béton glacés CNB
Tableau 5.9.1.1.,
9.20.2.1. 1)

CSA A179-14 Mortar and Grout for Unit Masonry NBC
Table 5.9.1.1.,
9.15.2.2.(3),
9.20.3.1.(1)

CSA A179-14 Mortier et coulis pour la maçonnerie d’éléments CNB
Tableau 5.9.1.1.,
9.15.2.2. 3),
9.20.3.1. 1)

CSA A23.1-1419 Concrete Materials and Methods of Concrete Construction NBC 4.2.3.6.(1),
4.2.3.9.(1),
Table 5.9.1.1.,
9.3.1.1.(1),
9.3.1.1.(4),
9.3.1.3.(1),
9.3.1.4.(1)

CSA A23.1-1419 Béton : Constituants etConcrete exécutionMaterials desand
travauxMethods of Concrete Construction

CNB 4.2.3.6. 1),
4.2.3.9. 1),
Tableau 5.9.1.1.,
9.3.1.1. 1),
9.3.1.1. 4),
9.3.1.3. 1),
9.3.1.4. 1)

CSA A23.1-1419/A23.2-1419 Concrete Materials and Methods of Concrete Construction/Test
Methods and Standard Practices for Concrete

NBC D-1.4.3.
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CSA A23.1-1419/A23.2-1419 Béton : ConstituantsConcrete etMaterials exécutionand
desMethods travauxof Concrete Construction/MéthodesTest
d'essaiMethods etand pratiquesStandard
normaliséesPractices pourfor le bétonConcrete

CNB
article D-1.4.3.

CSA A23.3-1419 Design of Concrete Structures NBC D-2.1.5.,
D-2.6.6., D-2.8.2.
NBC
Table 4.1.8.9.,
4.3.3.1.(1),
A-4.1.3.2.(4),
A-4.1.8.16.(1),
A-4.1.8.16.(4),
A-4.3.3.1.(1)

CSA A23.3-1419 CalculDesign desof ouvragesConcrete en bétonStructures CNB
Tableau 4.1.8.9.,
4.3.3.1. 1),
A-4.1.3.2. 4),
A-4.1.8.16. 1),
A-4.1.8.16. 4),
A-4.3.3.1. 1)
CNB
article D-2.1.5.,
article D-2.6.6.,
article D-2.8.2.

CSA A23.4-16 Precast Concrete – Materials and Construction NBC A-4.3.3.1.(1)
CSA A23.4-16 Béton préfabriqué : constituants et exécution des travaux CNB A-4.3.3.1. 1)
CSA A257.1-1419 Non-Reinforced Circular Concrete Culvert, Storm Drain, Sewer

Pipe, and Fittings
NPC 2.2.5.1.(1),
A-2.2.5., 2.2.6. and
2.2.7.
CNP 2.2.5.1. 1),
A-2.2.5., 2.2.6. et
2.2.7.

CSA A257.2-1419 Reinforced Circular Concrete Culvert, Storm Drain, Sewer Pipe,
and Fittings

NPC 2.2.5.1.(1),
A-2.2.5., 2.2.6. and
2.2.7.
CNP 2.2.5.1. 1),
A-2.2.5., 2.2.6. et
2.2.7.

CSA A257.3-1419 Joints for Circular Concrete Sewer and Culvert Pipe, Manhole
Sections, and Fittings Using Rubber Gaskets

NPC 2.2.5.1.(2)
CNP 2.2.5.1. 2)

CSA A257.4-14 Precast Reinforced Circular Concrete Manhole Sections, Catch
Basins, and Fittings

NPC 2.2.5.1.(5)
CNP 2.2.5.1. 5)

CSA A277-16 Procedure for Certification of Prefabricated Buildings, Modules,
and Panels

NBC
A-1.1.1.1.(2) of
Division A

CSA A277-16 Mode opératoire visant la certification des bâtiments, des
modules et des panneaux préfabriqués

CNB
A-1.1.1.1. 2) de la
division A

CSA A3001-1318 Cementitious Materials for Use in Concrete NBC
Table 5.9.1.1.,
9.3.1.2.(1),
9.28.2.1.(1)

CSA A3001-1318 LiantsCompendium utilisésdes dansmatériaux le bétonliants CNB
Tableau 5.9.1.1.,
9.3.1.2. 1),
9.28.2.1. 1)

CSA A370-14 Connectors for Masonry NBC A-9.21.4.5.(2)
CSA A370-14 Connecteurs pour la maçonnerie CNB A-9.21.4.5. 2)
CSA A371-14 Masonry Construction for Buildings NBC

Table 5.9.1.1.,
9.15.2.2.(3),
9.20.3.2.(7),
9.20.15.2.(1)
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CSA A371-14 Maçonnerie des bâtiments CNB
Tableau 5.9.1.1.,
9.15.2.2. 3),
9.20.3.2. 7),
9.20.15.2. 1)

CSA A440S1-1719 Canadian Supplement to AAMA/WDMA/CSA
101/I.S.2/A440-1117, NAFS – North American Fenestration
Standard/Specification for Windows, Doors, and Skylights

NBC 5.9.2.2.(1),
5.9.3.5.(3),
A-5.9.2.2.,
A-5.9.3.5.(3),
9.7.4.2.(1),
9.36.2.9.(3),
A-9.7.4.2.(1)

CSA A440S1-1719 Supplément canadien à l'AAMA/WDMA/CSA
101/I.S.2/A440-1117 - Norme nord-américaine sur les fenêtres
(NAFS)/Spécification relative aux fenêtres, aux portes et aux
lanterneaux

CNB 5.9.2.2. 1),
5.9.3.5. 3),
A-5.9.2.2.,
A-5.9.3.5. 3),
9.7.4.2. 1),
9.36.2.9. 3),
A-9.7.4.2. 1)

CSA A440.2-1419 Fenestration Energy Performance NBC A-5.3.1.2.,
A-5.9.3.3.(1),
A-9.7.4.2.(1)

CSA A440.2-1419 Rendement énergétique des systèmes de fenêtrage CNB A-5.3.1.2.,
A-5.9.3.3. 1),
A-9.7.4.2. 1)

CSA CSA A440.2-14:19/CSA
A440.3-14:19

Fenestration Energy Performance/User Guide to CSA
A440.2-1419, Fenestration Energy Performance

NBC
Table 9.7.3.3.,
9.36.2.2.(3), A-
Table 9.36.2.7.-A
NECB 3.1.1.5.(3),
A-3.1.1.6.(1)

CSA CSA A440.2-14:19/CSA
A440.3-1419

Rendement énergétique des systèmes de fenêtrage/Guide
d'utilisation de la CSA A440.2-1419, Rendement énergétique des
systèmes de fenêtrage

CNB
Tableau 9.7.3.3.,
9.36.2.2. 3), A-
Tableau 9.36.2.7.-
A
CNÉB 3.1.1.5. 3),
A-3.1.1.6. 1)

CSA A440.3-1419 User Guide to CSA A440.2-1419, Fenestration Energy
Performance

NBC A-5.3.1.2.

CSA A440.3-1419 Guide d'utilisation de la CSA A440.2-1419, Rendement
énergétique des systèmes de fenêtrage

CNB A-5.3.1.2.

CSA A60.1-M1976 Vitrified Clay Pipe NPC 2.2.5.2.(1),
A-2.2.5., 2.2.6. and
2.2.7.

CSA A60.1-M1976 Tuyaux en grès vitrifié CNP 2.2.5.2. 1),
A-2.2.5., 2.2.6. et
2.2.7.

CSA A60.3-M1976 Vitrified Clay Pipe Joints NPC 2.2.5.2.(2)
CSA A60.3-M1976 Joints des tuyaux en grès vitrifié CNP 2.2.5.2. 2)
CSA A660-10 Certification of Manufacturers of Steel Building Systems NBC 4.3.4.3.(1)
CSA A660-10 Certification des fabricants de systèmes de bâtiment en acier CNB 4.3.4.3. 1)
CSA A82.22-M1977 Gypsum Plasters NBC D-3.1.1.

CNB
article D-3.1.1.

CSA A82.30-M1980 Interior Furring, Lathing and Gypsum Plastering NBC 9.29.4.1.(1)
NBC D-1.7.2.,
D-2.3.9., D-2.5.1.
CNB 9.29.4.1. 1)
CNB
article D-1.7.2.,
article D-2.3.9.,
article D-2.5.1.
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CSA A82.31-M1980 Gypsum Board Application NBC 3.2.3.6.(5),
9.10.9.2.(4),
9.10.12.4.(3),
9.10.14.5.(8),
9.10.14.5.(12),
9.10.15.5.(7),
9.10.15.5.(11),
9.29.5.1.(2),
Table 9.10.3.1.-A,
Table 9.10.3.1.-B

CSA A82.31-M1980 Pose des plaques de plâtre CNB 3.2.3.6. 5),
9.10.9.2. 4),
9.10.12.4. 3),
9.10.14.5. 8),
9.10.14.5. 12),
9.10.15.5. 7),
9.10.15.5. 11),
9.29.5.1. 2),
Tableau 9.10.3.1.-
A,
Tableau 9.10.3.1.-
B

CSA B108-1418 Compressed Natural Gasgas Fuellingrefuelling
Stationsstations Installationinstallation Codecode

NFC 4.6.1.1.(2)

CSA B108-1418 CentresCode d’installation de centres de ravitaillement deen
gaz naturel : Code d'installation

CNPI 4.6.1.1. 2)

CSA B111-1974 Wire Nails, Spikes and Staples NBC 9.23.3.1.(1),
9.26.2.3.(1),
9.29.5.6.(1), A-
Table 9.23.3.5.-B
CNB 9.23.3.1. 1),
9.26.2.3. 1),
9.29.5.6. 1), A-
Tableau 9.23.3.5.-
B

CSA B125.3-1218 Plumbing Fittings NPC 2.2.10.6.(1),
2.2.10.7.(2),
2.2.10.10.(2),
A-2.6.1.11.(1)
CNP 2.2.10.6. 1),
2.2.10.7. 2),
2.2.10.10. 2),
A-2.6.1.11. 1)

CSA B137.10-17 Crosslinked Polyethylene/Aluminum/Crosslinked Polyethylene
(PEX-AL-PEX) Composite Pressure-Pipe Systems

NPC 2.2.5.11.(4),
2.2.5.12.(1),
A-2.2.5., 2.2.6. and
2.2.7.,
A-2.2.5.12.(1)
CNP 2.2.5.11. 4),
2.2.5.12. 1),
A-2.2.5., 2.2.6. et
2.2.7., A-2.2.5.12.
1)

CSA B137.11-17 Polypropylene (PP-R) Pipe and Fittings for Pressure Applications NPC 2.2.5.13.(1),
A-2.2.5., 2.2.6. and
2.2.7.,
A-2.2.5.13.(1)
CNP 2.2.5.13. 1),
A-2.2.5., 2.2.6. et
2.2.7., A-2.2.5.13.
1)
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CSA B137.1-17 Polyethylene (PE) Pipe, Tubing, and Fittings for Cold-Water
Pressure Services

NPC 2.2.5.3.(1),
A-2.2.5., 2.2.6. and
2.2.7.
CNP 2.2.5.3. 1),
A-2.2.5., 2.2.6. et
2.2.7.

CSA B137.2-17 Polyvinylchloride (PVC) Injection-Moulded Gasketed Fittings for
Pressure Applications

NPC 2.2.5.6.(3),
A-2.2.5., 2.2.6. and
2.2.7.
CNP 2.2.5.6. 3),
A-2.2.5., 2.2.6. et
2.2.7.

CSA B137.3-17 Rigid Polyvinylchloride (PVC) Pipe and Fittings for Pressure
Applications

NPC 2.2.5.6.(1),
A-2.2.5., 2.2.6. and
2.2.7.
CNP 2.2.5.6. 1),
A-2.2.5., 2.2.6. et
2.2.7.

CSA B137.5-17 Crosslinked Polyethylene (PEX) Tubing Systems for Pressure
Applications

NPC 2.2.5.5.(1),
A-2.2.5., 2.2.6. and
2.2.7., A-2.2.5.5.(1)
CNP 2.2.5.5. 1),
A-2.2.5., 2.2.6. et
2.2.7., A-2.2.5.5. 1)

CSA B137.6-17 Chlorinated Polyvinylchloride (CPVC) Pipe, Tubing, and Fittings
for Hot- and Cold-Water Distribution Systems

NPC 2.2.5.7.(1),
A-2.2.5., 2.2.6. and
2.2.7., A-2.2.5.8. to
2.2.5.10.
CNP 2.2.5.7. 1),
A-2.2.5., 2.2.6. et
2.2.7., A-2.2.5.8. à
2.2.5.10.

CSA B137.9-17 Polyethylene/Aluminum/Polyethylene (PE-AL-PE) Composite
Pressure-Pipe Systems

NPC 2.2.5.11.(1),
A-2.2.5., 2.2.6. and
2.2.7.,
A-2.2.5.11.(1)
CNP 2.2.5.11. 1),
A-2.2.5., 2.2.6. et
2.2.7., A-2.2.5.11.
1)

CSA B139-09 Series:19 Installation Code for Oil-Burning Equipment NBC 6.2.1.5.(1),
9.31.6.2.(2),
9.33.5.2.(1)
NFC 4.1.1.1.(3),
4.3.13.6.(1),
A-4.1.1.1.(3)(b),
A-4.3.13.4.(1)(b),
5.6.1.10.(1)

CSA B139-09 Série:F19 Code d'installation des appareils de combustion au mazout CNB 6.2.1.5. 1),
9.31.6.2. 2),
9.33.5.2. 1)
CNPI 4.1.1.1. 3),
4.3.13.6. 1),
A-4.1.1.1. 3)b),
A-4.3.13.4. 1)b),
5.6.1.10. 1)

CSA B140.12-03 Oil-Burning Equipment: Service Water Heaters for Domestic Hot
Water, Space Heating, and Swimming Pools

NBC
Table 9.36.4.2.

CSA B140.12-03 Appareils de combustion au mazout : Chauffe-eau pour usage
d'habitation, pour le chauffage des locaux et pour le chauffage
des piscines

CNB
Tableau 9.36.4.2.
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CSA B149.1-1015 Natural Gas and Propane Installation Code NBC 6.2.1.5.(1),
9.10.22.1.(1),
9.31.6.2.(2),
9.33.5.2.(1),
A-9.10.22.
NFC 3.1.1.4.(2),
3.1.1.4.(3),
4.6.1.1.(2),
5.6.1.10.(1)

CSA B149.1-1015 Code d'installation du gaz naturel et du propane CNB 6.2.1.5. 1),
9.10.22.1. 1),
9.31.6.2. 2),
9.33.5.2. 1),
A-9.10.22.
CNPI 3.1.1.4. 2),
3.1.1.4. 3),
4.6.1.1. 2),
5.6.1.10. 1)

CSA B149.2-1015 Propane Storage and Handling Code NFC 3.1.1.4.(2),
3.2.8.2.(3),
4.6.1.1.(2)

CSA B149.2-1015 Code sur le stockage et la manipulation du propane CNPI 3.1.1.4. 2),
3.2.8.2. 3),
4.6.1.1. 2)

CSA B158.1-1976 Cast Brass Solder Joint Drainage, Waste and Vent Fittings NPC 2.2.10.1.(1)
CSA B158.1-1976 Raccords d'évacuation, d'égout et de ventilation à joint soudé en

laiton de fonte
CNP 2.2.10.1. 1)

CSA B212-00 Energy Utilization Efficiencies of Oil-Fired Furnaces and Boilers NBC
Table 9.36.3.10.

CSA B212-00 Rendement énergétique des générateurs d'air chaud et des
chaudières à mazout

CNB
Tableau 9.36.3.10.

CSA B214-16 Installation Code for Hydronic Heating Systems NBC 6.2.1.1.(1),
9.33.4.2.(1),
A-9.36.3.4.(1)

CSA B214-16 Code d'installation des systèmes de chauffage hydronique CNB 6.2.1.1. 1),
9.33.4.2. 1),
A-9.36.3.4. 1)

CSA B242-05 Groove- and Shoulder-Type Mechanical Pipe Couplings NPC 2.2.10.4.(1)
CSA B242-05 Raccords mécaniques pour tuyaux à rainure et à épaulement CNP 2.2.10.4. 1)
CSA B272-93 Prefabricated Self-Sealing Roof Vent Flashings NPC 2.2.10.14.(2)
CSA B272-93 Solins d'évent de toit étanches préfabriqués CNP 2.2.10.14. 2)
CSA B306-M1977 Portable Fuel Tanks for Marine Use NFC 4.2.3.1.(1)
CSA B306-M1977 Réservoirs de carburant portatifs pour bateaux CNPI 4.2.3.1. 1)
CSA B346-M1980 Power-Operated Dispensing Devices for Flammable Liquids NFC 4.6.3.1.(1)

CNPI 4.6.3.1. 1)
CSA B355-0919 LiftsPlatform lifts and stair lifts for Personsbarrier-free with

Physical Disabilitiesaccess
NBC 3.8.3.7.(1)

CSA B355-0919 AppareilsPlates-formes et appareils élévateurs d’escalier
pour personnesun handicapéesaccès sans obstacles

CNB 3.8.3.7. 1)

CSA B365-17 Installation Code for Solid-Fuel-Burning Appliances and
Equipment

NBC 6.2.1.5.(1),
9.22.10.2.(1),
9.31.6.2.(2),
9.33.5.3.(1),
A-9.33.1.1.(2),
A-9.33.5.3.

CSA B365-17 Code d'installation des appareils à combustibles solides et du
matériel connexe

CNB 6.2.1.5. 1),
9.22.10.2. 1),
9.31.6.2. 2),
9.33.5.3. 1),
A-9.33.1.1. 2),
A-9.33.5.3.

CSA B376-M1980 Portable Containers for Gasoline and Other Petroleum Fuels NFC 4.2.3.1.(1)
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CSA B376-M1980 Réservoirs portatifs pour l'essence et autres combustibles de
pétrole

CNPI 4.2.3.1. 1)

CSA B415.1-10 Solid-Fuel-Burning Heating Appliances NBC
Table 9.36.3.10.

CSA B415.1-10 Appareils de chauffage à combustibles solides CNB
Tableau 9.36.3.10.

CSA B45.5-1117/IAPMO
Z124-20112017

Plastic Plumbing Fixtures NPC 2.2.2.2.(1)
CNP 2.2.2.2. 1)

CSA B481.0-12 Material, Design, and Construction Requirements for Grease
Interceptors

NPC 2.2.3.2.(3)

CSA B481.0-12 Exigences relatives aux matériaux, à la conception et à la
construction des séparateurs de graisses

CNP 2.2.3.2. 3)

CSA B481.3-12 Sizing, Selection, Location, and Installation of Grease
Interceptors

NPC 2.2.3.2.(3)

CSA B481.3-12 Choix de la taille, du modèle et de l'emplacement des
séparateurs de graisses, et leur installation

CNP 2.2.3.2. 3)

CSA B481.4-12 Maintenance of Grease Interceptors NPC A-2.2.3.2.(3)
CSA B481.4-12 Entretien des séparateurs de graisses CNP A-2.2.3.2. 3)
CSA B51-14:19 Boiler, Pressure Vessel, and Pressure Piping Code NBC 6.2.1.5.(1),

9.31.6.2.(2),
9.33.5.2.(1)
NFC 4.3.1.3.(2)

CSA B51-14:19 Boiler, Pressure Vessel, and Pressure Piping Code sur les
chaudières, les appareils et les tuyauteries sous pression

CNB 6.2.1.5. 1),
9.31.6.2. 2),
9.33.5.2. 1)
CNPI 4.3.1.3. 2)

CSA B52-1318 Mechanical Refrigeration Code NBC 6.2.1.5.(1),
9.33.5.2.(1)

CSA B52-1318 Code sur la réfrigération mécanique CNB 6.2.1.5. 1),
9.33.5.2. 1)

CSA B602-16 Mechanical Couplings for Drain, Waste, and Vent Pipe and
Sewer Pipe

NPC 2.2.10.4.(2)

CSA B602-16 Joints mécaniques pour tuyaux d'évacuation, de ventilation et
d'égout

CNP 2.2.10.4. 2)

CSA B620-14 Highway Tanks and TC Portable Tanks for the Transportation of
Dangerous Goods

NFC 4.2.3.1.(1)

CSA B620-14 Citernes routières et citernes amovibles TC pour le transport des
marchandises dangereuses

CNPI 4.2.3.1. 1)

CSA B64.0-11 Definitions, General Requirements, and Test Methods for
Vacuum Breakers and Backflow Preventers

NPC 2.2.10.10.(1)

CSA B64.0-11 Définitions, exigences générales et méthodes d'essai relatives
aux casse-vide et aux dispositifs antirefoulement

CNP 2.2.10.10. 1)

CSA B64.10.1-17 Maintenance and Field Testing of Backflow Preventers NPC A-2.6.2.1.(3)
CSA B64.10.1-17 Entretien et mise à l'essai à pied d’œuvre des dispositifs

antirefoulement
CNP A-2.6.2.1. 3)

CSA B64.10-17 Selection and Installation of Backflow Preventers NPC 2.6.2.1.(3)
CSA B64.10-17 Sélection et installation des dispositifs antirefoulement CNP 2.6.2.1. 3)
CSA B64.1.1-11 Atmospheric Vacuum Breakers (AVB) NPC 2.2.10.10.(1)
CSA B64.1.1-11 Casse-vide atmosphériques (C-VA) CNP 2.2.10.10. 1)
CSA B64.1.2-11 Pressure Vacuum Breakers (PVB) NPC 2.2.10.10.(1)
CSA B64.1.2-11 Casse-vide à pression (C-VP) CNP 2.2.10.10. 1)
CSA B64.1.3-11 Spill-Resistant Pressure Vacuum Breakers (SRPVB)) NPC 2.2.10.10.(1)
CSA B64.1.3-11 Casse-vide à pression antidéversement (C-VPAD) CNP 2.2.10.10. 1)
CSA B64.2-11 Hose Connection Vacuum Breakers (HCVB) NPC 2.2.10.10.(1)
CSA B64.2-11 Casse-vide à raccordement de flexible (C-VRF) CNP 2.2.10.10. 1)
CSA B64.2.1-11 Hose Connection Vacuum Breakers (HCVB) with Manual

Draining Feature
NPC 2.2.10.10.(1)

CSA B64.2.1-11 Casse-vide à raccordement de flexible (C-VRF) à vidange
manuelle

CNP 2.2.10.10. 1)

CSA B64.2.2-11 Hose Connection Vacuum Breakers (HCVB) with Automatic
Draining Feature

NPC 2.2.10.10.(1)
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CSA B64.2.2-11 Casse-vide à raccordement de flexible (C-VRF) à vidange
automatique

CNP 2.2.10.10. 1)

CSA B64.3-11 Dual Check Valve Backflow Preventers with Atmospheric Port
(DCAP)

NPC 2.2.10.10.(1)

CSA B64.3-11 Dispositifs antirefoulement à deux clapets de retenue à orifice de
décharge (DArOD)

CNP 2.2.10.10. 1)

CSA B64.4-11 Reduced Pressure Principle (RP) Backflow Preventers NPC 2.2.10.10.(1)
CSA B64.4-11 Dispositifs antirefoulement à pression réduite (DArPR) CNP 2.2.10.10. 1)
CSA B64.4.1-11 Reduced Pressure Principle Backflow Preventers for Fire

Protection Systems (RPF)
NPC 2.6.2.4.(2),
2.6.2.4.(4),
A-2.6.2.4.(2)

CSA B64.4.1-11 Dispositifs antirefoulement à pression réduite pour les systèmes
de protection incendie (DArPRI)

CNP 2.6.2.4. 2),
2.6.2.4. 4),
A-2.6.2.4. 2)

CSA B64.5-11 Double Check Valve (DCVA) Backflow Preventers NPC 2.2.10.10.(1)
CSA B64.5-11 Dispositifs antirefoulement à deux clapets de retenue et robinets

(DAr2CR)
CNP 2.2.10.10. 1)

CSA B64.5.1-11 Double Check Valve Backflow Preventers for Fire Protection
Systems (DCVAF)

NPC 2.6.2.4.(2),
A-2.6.2.4.(2)

CSA B64.5.1-11 Dispositifs antirefoulement à deux clapets de retenue et robinets
pour les systèmes de protection incendie (DAr2CRI)

CNP 2.6.2.4. 2),
A-2.6.2.4. 2)

CSA B64.6-11 Dual Check Valve (DuC) Backflow Preventers NPC 2.2.10.10.(1)
CSA B64.6-11 Dispositifs antirefoulement à deux clapets de retenue (DAr2C) CNP 2.2.10.10. 1)
CSA B64.6.1-11 Dual Check Valve Backflow Preventers for Fire Protection

Systems (DuCF)
NPC 2.6.2.4.(2),
A-2.6.2.4.(2)

CSA B64.6.1-11 Dispositifs antirefoulement à deux clapets de retenue pour les
systèmes de protection incendie (DAr2CI)

CNP 2.6.2.4. 2),
A-2.6.2.4. 2)

CSA B64.7-11 Laboratory Faucet Vacuum Breakers (LFVB) NPC 2.2.10.10.(1)
CSA B64.7-11 Casse-vide pour robinet de laboratoire (C-VRL) CNP 2.2.10.10. 1)
CSA B64.8-11 Dual Check Valve Backflow Preventers with Intermediate Vent

(DuCV)
NPC 2.2.10.10.(1)

CSA B64.8-11 Dispositif antirefoulement à deux clapets de retenue à ventilation
intermédiaire (DAr2CVI)

CNP 2.2.10.10. 1)

CSA B64.9-11 Single Check Valve Backflow Preventers for Fire Protection
Systems (SCVAF)

NPC 2.6.2.4.(2),
A-2.6.2.4.(2)

CSA B64.9-11 Dispositif antirefoulement à un clapet de retenue pour les
systèmes de protection incendie (DAr1CI)

CNP 2.6.2.4. 2),
A-2.6.2.4. 2)

CSA B651-1218 Accessible Design for the Built Environment NBC 3.8.3.1.(1),
Table 3.8.3.1.,
A-3.8.3.1.(1)

CSA B651-1218 Conception accessible pour l'environnement bâti CNB 3.8.3.1. 1),
Tableau 3.8.3.1.,
A-3.8.3.1. 1)

CSA B70.1-03 Frames and Covers for Maintenance Holes and Catchbasins NPC 2.2.6.2.(1)
CSA B70.1-03 Cadres et couvercles de regards de visite et de bassins

collecteurs
CNP 2.2.6.2. 1)

CSA B70-12 Cast Iron Soil Pipe, Fittings, and Means of Joining NPC 2.2.6.1.(1),
2.4.6.4.(2),
A-2.2.5., 2.2.6. and
2.2.7.

CSA B70-12 Tuyaux et raccords d'évacuation d'eaux usées en fonte et
méthodes de raccordement

CNP 2.2.6.1. 1),
2.4.6.4. 2),
A-2.2.5., 2.2.6. et
2.2.7.

CSA CAN/CSA-A123.2-03 Asphalt-Coated Roofing Sheets NBC
Table 5.9.1.1.,
9.13.3.2.(2),
Table 9.26.2.1.-B
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CSA CAN/CSA-A123.2-03 Feutre à toiture revêtu de bitume CNB
Tableau 5.9.1.1.,
9.13.3.2. 2),
Tableau 9.26.2.1.-
B

CSA CAN/CSA-A123.21-1014 Dynamic Wind Uplift Resistance of Membrane-Roofing Systems NBC 5.2.2.2.(4),
A-5.2.2.2.(4)
CNB 5.2.2.2. 4),
A-5.2.2.2. 4)

CSA CAN/CSA-A123.4-04 Asphalt for Constructing Built-Up Roof Coverings and
Waterproofing Systems

NBC
Table 5.9.1.1.,
9.13.2.2.(2),
9.13.3.2.(2),
Table 9.26.2.1.-B

CSA CAN/CSA-A123.4-04 Bitume utilisé pour l'imperméabilisation de revêtements
multicouches pour toitures

CNB
Tableau 5.9.1.1.,
9.13.2.2. 2),
9.13.3.2. 2),
Tableau 9.26.2.1.-
B

CSA CAN/CSA-A220 Series-06 Concrete Roof Tiles NBC
Table 5.9.1.1.,
Table 9.26.2.1.-B,
9.26.17.1.(1)

CSA CAN/CSA-A324-M88 Clay Flue Liners NBC 9.21.3.3.(1)
CSA CAN/CSA-A324-M88 Boisseaux en argile pour conduits de fumée CNB 9.21.3.3. 1)
CSA CAN/CSA-A405-M87 Design and Construction of Masonry Chimneys and Fireplaces NBC 9.21.3.5.(1),

9.22.1.4.(1),
9.22.5.2.(2)

CSA CAN/CSA-A405-M87 Conception et construction des foyers et cheminées en
maçonnerie

CNB 9.21.3.5. 1),
9.22.1.4. 1),
9.22.5.2. 2)

CSA CAN/CSA- A440.4-07:19 Window, Door, and Skylight Installation NBC A-5.9.2.3.(1),
9.7.6.1.(1),
A-9.7.4.2.(1)

CSA CAN/CSA- A440.4-07:19 Installation des fenêtres, des portes et des lanterneaux CNB A-5.9.2.3. 1),
9.7.6.1. 1),
A-9.7.4.2. 1)

CSA CAN/CSA-A82-14 Fired Masonry Brick Made from Clay or Shale NBC D-2.6.1.
NBC
Table 5.9.1.1.,
9.20.2.1.(1)

CSA CAN/CSA-A82-14 Brique de maçonnerie cuite en argile ou en schiste CNB
Tableau 5.9.1.1.,
9.20.2.1. 1)
CNB
article D-2.6.1.

CSA CAN/CSA-A82.27-M91 Gypsum Board NBC 3.1.5.14.(6),
3.1.5.15.(4)
NBC D-1.5.1.,
D-3.1.1.

CSA CAN/CSA-A82.27-M91 Plaques de plâtre CNB 3.1.5.14. 6),
3.1.5.15. 4)
CNB
article D-1.5.1.,
article D-3.1.1.

CSA CAN/CSA-B128.1-06 Design and Installation of Non-Potable Water Systems NPC 2.7.4.1.(1)
CSA CAN/CSA-B128.1-06 Conception et installation des réseaux d’eau non potable CNP 2.7.4.1. 1)
CSA CAN/CSA-B140.4-04 Oil-Fired Warm Air Furnaces NECB

Table 5.2.12.1.
CSA CAN/CSA-B140.4-04 Générateurs d'air chaud alimentés au mazout CNÉB

Tableau 5.2.12.1.
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CSA CAN/CSA-B181.1-1518 Acrylonitrile-Butadiene-Styrene (ABS) Drain, Waste, and Vent
Pipe and Pipe Fittings

NPC 2.2.5.8.(1),
2.2.5.9.(1),
2.2.5.10.(1),
2.4.6.4.(2),
A-2.2.5., 2.2.6. and
2.2.7., A-2.2.5.8. to
2.2.5.10.

CSA CAN/CSA-B181.1-1518 Tuyaux d'évacuation et de ventilation et raccords en
acrylonitrileAcrylonitrile-butadièneButadiene-styrèneStyrene
(ABS)) Drain, Waste, and Vent Pipe and Pipe Fittings

CNP 2.2.5.8. 1),
2.2.5.9. 1),
2.2.5.10. 1),
2.4.6.4. 2),
A-2.2.5., 2.2.6. et
2.2.7., A-2.2.5.8. à
2.2.5.10.

CSA CAN/CSA-B181.2-1518 Polyvinylchloride (PVC) and Chlorinated Polyvinylchloride
(CPVC) Drain, Waste, and Vent Pipe and Pipe Fittings

NPC 2.2.5.8.(1),
2.2.5.9.(1),
2.2.5.10.(1),
2.4.6.4.(2),
A-2.2.5., 2.2.6. and
2.2.7., A-2.2.5.8. to
2.2.5.10.

CSA CAN/CSA-B181.2-1518 Tuyaux d'évacuation et de ventilation et raccords en
poly(chlorure de vinyle) (Polyvinylchloride (PVC) etand
enChlorinated poly(chlorurePolyvinylchloride (CPVC) Drain,
Waste, and deVent vinyle) chloré (PVC-C)Pipe and Pipe
Fittings

CNP 2.2.5.8. 1),
2.2.5.9. 1),
2.2.5.10. 1),
2.4.6.4. 2),
A-2.2.5., 2.2.6. et
2.2.7., A-2.2.5.8. à
2.2.5.10.

CSA CAN/CSA-B181.3-1518 Polyolefin and Polyvinylidene Fluoride (PVDF) Laboratory
Drainage Systems

NPC 2.2.8.1.(1),
A-2.2.5., 2.2.6. and
2.2.7.

CSA CAN/CSA-B181.3-1518 RéseauxPolyolefin d'évacuationand enPolyvinylidene
polyoléfine et en poly(fluorure de vinylidène) (Fluoride
(PVDF) pourLaboratory lesDrainage laboratoiresSystems

CNP 2.2.8.1. 1),
A-2.2.5., 2.2.6. et
2.2.7.

CSA CAN/CSA- B182.1-1518 Plastic Drain and Sewer Pipe and Pipe Fittings NBC
Table 5.9.1.1.,
9.14.3.1.(1)
NPC 2.2.5.8.(1),
2.4.6.4.(2),
A-2.2.5., 2.2.6. and
2.2.7.

CSA CAN/CSA- B182.1-1518 TuyauxPlastic d'évacuationDrain etand d'égoutSewer etPipe
raccordsand enPipe plastiqueFittings

CNB
Tableau 5.9.1.1.,
9.14.3.1. 1)
CNP 2.2.5.8. 1),
2.4.6.4. 2),
A-2.2.5., 2.2.6. et
2.2.7.

CSA CAN/CSA-B182.2-1518 PSM Type Polyvinylchloride (PVC) Sewer Pipe and Fittings NPC 2.2.5.8.(1),
A-2.2.5., 2.2.6. and
2.2.7.

CSA CAN/CSA-B182.2-1518 TuyauxPSM d'égoutType et raccords en poly(chlorure de
vinyle) (Polyvinylchloride (PVC) deSewer typePipe PSMand
Fittings

CNP 2.2.5.8. 1),
A-2.2.5., 2.2.6. et
2.2.7.

CSA CAN/CSA-B182.4-1518 Profile Polyvinylchloride (PVC) Sewer Pipe and Fittings NPC 2.2.5.8.(1),
A-2.2.5., 2.2.6. and
2.2.7.

CSA CAN/CSA-B182.4-1518 TuyauxProfile d'égoutPolyvinylchloride (PVC) Sewer àPipe
paroiand profilée et raccords en poly(chlorure de vinyle)
(PVC)Fittings

CNP 2.2.5.8. 1),
A-2.2.5., 2.2.6. et
2.2.7.

CSA CAN/CSA-B182.6-1518 Profile Polyethylene (PE) Sewer Pipe and Fittings For Leak-Proof
Sewer Applications

NPC 2.2.5.8.(1),
A-2.2.5., 2.2.6. and
2.2.7.
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CSA CAN/CSA-B182.6-1518 TuyauxProfile d'égout à paroi profilée et raccords en
polyéthylènePolyethylene (PE) pourSewer égoutsPipe
étanchesand Fittings For Leak-Proof Sewer Applications

CNP 2.2.5.8. 1),
A-2.2.5., 2.2.6. et
2.2.7.

CSA CAN/CSA-B182.8-1518 Profile Polyethylene (PE) Storm Sewer and Drainage Pipe and
Fittings

NPC 2.2.5.8.(1)

CSA CAN/CSA-B182.8-1518 TuyauxProfile d’évacuation et d’égout à paroi profilée et
raccords en polyéthylènePolyethylene (PE)) Storm Sewer
and Drainage Pipe and Fittings

CNP 2.2.5.8. 1)

CSA CAN/CSA-B211-00 Energy Efficiency of Oil-Fired Storage Tank Water Heaters NBC
Table 9.36.4.2.
NECB
Table 6.2.2.1.

CSA CAN/CSA-B211-00 Rendement énergétique des chauffe-eau au mazout à
accumulation

CNB
Tableau 9.36.4.2.
CNÉB
Tableau 6.2.2.1.

CSA CAN/CSA-B356-10 Water Pressure Reducing Valves for Domestic Water Supply
Systems

NPC 2.2.10.12.(1)

CSA CAN/CSA-B356-10 Réducteurs de pression pour réseaux domestiques
d'alimentation en eau

CNP 2.2.10.12. 1)

CSA CAN/CSA-B45 Series-02 Plumbing Fixtures NPC 2.2.2.2.(1)
CSA CAN/CSA-B483.1-07 Drinking Water Treatment Systems NPC 2.2.10.17.(1)
CSA CAN/CSA-B483.1-07 Systèmes de traitement de l'eau potable CNP 2.2.10.17. 1)
CSA CAN/CSA-B72-M87 Installation Code for Lightning Protection Systems NBC 3.6.1.3.(1)
CSA CAN/CSA-B72-M87 Code d'installation des paratonnerres CNB 3.6.1.3. 1)
CSA CAN/CSA-C13256-1-01 Water-Source Heat Pumps - Testing and Rating for Performance

- Part 1: Water-to-Air and Brine-to-Air Heat Pumps (Adopted ISO
13256-1:1998, with Canadian Deviations)

NBC
Table 9.36.3.10.
NECB
Table 5.2.12.1.

CSA CAN/CSA-C13256-1-01 Pompes à chaleur à eau - Essais et détermination des
caractéristiques de performance - Partie 1 : Pompes à chaleur
eau-air et eau glycolée-air (norme ISO 13256-1 : 1998 adoptée,
avec exigences propres au Canada)

CNB
Tableau 9.36.3.10.
CNÉB
Tableau 5.2.12.1.

CSA CAN/CSA-C13256-2-01 Water-Source Heat Pumps - Testing and Rating for Performance
- Part 2: Water-to-Water and Brine-to-Water Heat Pumps
(Adopted ISO 13256-2:1998, with Canadian Deviations)

NBC
Table 9.36.3.10.

CSA CAN/CSA-C13256-2-01 Pompes à chaleur à eau - Essais et détermination des
caractéristiques de performance - Partie 2 : Pompes à chaleur
eau-eau et eau glycolée-eau (norme ISO 13256-2 : 1998
adoptée, avec exigences propres au Canada)

CNB
Tableau 9.36.3.10.

CSA CAN/CSA-C191-04 Performance of Electric Storage Tank Water Heaters for
Domestic Hot Water Service

NBC
Table 9.36.4.2.
NECB
Table 6.2.2.1.

CSA CAN/CSA-C191-04 Fonctionnement des chauffe-eau électriques à accumulation
pour usage domestique

CNB
Tableau 9.36.4.2.
CNÉB
Tableau 6.2.2.1.

CSA CAN/CSA-C22.2 N° 262-04 Canalisations pour câbles à fibres optiques et câbles de
télécommunications

CNB 3.1.5.23. 1)

CSA CAN/CSA-C22.2 N° 61010-1-12 Règles de sécurité pour appareils électriques de mesurage, de
régulation et de laboratoire - Partie 1 : Exigences générales

CNPI A-5.5.3.4. 1)

CSA CAN/CSA-C22.2 No. 150-M89 Microwave Ovens NBC A-9.10.22.
CSA CAN/CSA-C22.2 No. 150-M89 Fours à micro-ondes CNB A-9.10.22.
CSA CAN/CSA-C22.2 No. 262-04 Optical Fiber Cable and Communication Cable Raceway

Systems
NBC 3.1.5.23.(1)

CSA CAN/CSA-C22.2 No. 61010-1-12 Safety Requirements for Electrical Equipment for Measurement,
Control, and Laboratory Use - Part 1: General Requirements

NFC A-5.5.3.4.(1)

CSA CAN/CSA-C260-M90 Rating the Performance of Residential Mechanical Ventilating
Equipment

NBC 9.32.3.10.(1),
9.32.3.10.(2),
Table 9.32.3.10.-B
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CSA CAN/CSA-C260-M90 Évaluation du rendement du matériel de ventilation mécanique
pour habitations

CNB 9.32.3.10. 1),
9.32.3.10. 2),
Tableau 9.32.3.10.-
B

CSA CAN/CSA-C439-09 Rating the Performance of Heat/Energy-Recovery Ventilators NBC 9.32.3.10.(4),
9.32.3.10.(5),
9.36.3.8.(4),
9.36.3.9.(3),
A-9.36.3.9.(3)
NECB 5.2.10.1.(5),
5.2.10.4.(2),
Table 5.2.10.4.,
A-5.2.10.4.(2)

CSA CAN/CSA-C439-09 Méthode d’essai pour l’évaluation en laboratoire des
performances des ventilateurs-récupérateurs de chaleur/énergie

CNB 9.32.3.10. 4),
9.32.3.10. 5),
9.36.3.8. 4),
9.36.3.9. 3),
A-9.36.3.9. 3)
CNÉB 5.2.10.1. 5),
5.2.10.4. 2),
Tableau 5.2.10.4.,
A-5.2.10.4. 2)

CSA CAN/CSA-C743-09 Rating Packaged Water Chillers NECB
Table 5.2.12.1.

CSA CAN/CSA-C743-09 Évaluation des performances des refroidisseurs d'eau monoblocs CNÉB
Tableau 5.2.12.1.

CSA CAN/CSA-C745-03 Energy Efficiency of Electric Storage Tank Water Heaters and
Heat Pump Water Heaters

NBC
Table 9.36.4.2.
NECB
Table 6.2.2.1.

CSA CAN/CSA-C745-03 Rendement énergétique des chauffe-eau électriques à
accumulation et des chauffe-eau à pompe à chaleur

CNB
Tableau 9.36.4.2.
CNÉB
Tableau 6.2.2.1.

CSA CAN/CSA-C746-06 Rating Large and Single Packaged Vertical Air Conditioners and
Heat Pumps

NBC
Table 9.36.3.10.
NECB
Table 5.2.12.1.

CSA CAN/CSA-C746-06 Évaluation des performances des climatiseurs et des
thermopompes de grande puissance et des climatiseurs
verticaux monoblocs

CNB
Tableau 9.36.3.10.
CNÉB
Tableau 5.2.12.1.

CSA CAN/CSA-C749-07 Performance of Dehumidifiers NBC
Table 9.36.3.10.

CSA CAN/CSA-C749-07 Performances des déshumidificateurs CNB
Tableau 9.36.3.10.

CSA CAN/CSA-C802.3-0115 MaximumMinimum Lossesefficiency values for Powerpower
Transformerstransformers

NECB 7.2.3.1.(1)

CSA CAN/CSA-C802.3-01F15 PertesValeurs maximalesminimales de rendement pour les
transformateurs de puissance

CNÉB 7.2.3.1. 1)

CSA CAN/CSA-C860-11 Internally Lighted Exit Signs NECB 4.2.1.1.(1)
CSA CAN/CSA-C860-11 Performances des enseignes de sortie à éclairage interne CNÉB 4.2.1.1. 1)
CSA CAN/CSA-F326-M91 Residential Mechanical Ventilation Systems NBC 9.32.3.1.(1),

A-9.32.3.1.(1),
A-9.32.3.5.,
A-9.32.3.7.,
A-9.32.3.8.,
A-9.33.6.13.

CSA CAN/CSA-F326-M91 Ventilation mécanique des habitations CNB 9.32.3.1. 1),
A-9.32.3.1. 1),
A-9.32.3.5.,
A-9.32.3.7.,
A-9.32.3.8.,
A-9.33.6.13.
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CSA CAN/CSA-F379 SÉRIE-F09 (à
l'exclusion du Supplément
F379S1–11)

Chauffe-eau solaires d'usage ménager intégrés (transfert de
chaleur liquide-liquide)

CNP 2.2.10.13. 1)
CNÉB 6.2.2.3. 1)

CSA CAN/CSA-F379 SERIES-09
(excluding Supplement F379S1-11)

Packaged Solar Domestic Hot Water Systems (Liquid-to-Liquid
Heat Transfer)

NPC 2.2.10.13.(1)
NECB 6.2.2.3.(1)

CSA CAN/CSA-F383-08 Installation of Packaged Solar Domestic Hot Water Systems NPC 2.6.1.8.(1)
CSA CAN/CSA-F383-08 Installation des chauffe-eau solaires d'usage ménager intégrés CNP 2.6.1.8. 1)
CSA CAN/CSA-O122-16 Structural Glued-Laminated Timber NBC

Table 9.23.4.2.-K,
Table 9.23.12.3.-D

CSA CAN/CSA-O122-16 Bois de charpente lamellé-collé CNB
Tableau 9.23.4.2.-
K,
Tableau 9.23.12.3.-
D

CSA CAN/CSA-O132.2 Series-90 Wood Flush Doors NBC 9.7.4.3.(4)
CSA CAN/CSA-O132.2 Série-90 Portes planes en bois CNB 9.7.4.3. 4)
CSA CAN/CSA-O80 Series-0815 Wood Preservation NBC 3.1.4.5.(1),

4.2.3.2.(1),
4.2.3.2.(2),
Table 5.9.1.1.

CSA CAN/CSA-O80 Série-08F15 Préservation du bois CNB 3.1.4.5. 1),
4.2.3.2. 1),
4.2.3.2. 2),
Tableau 5.9.1.1.

CSA CAN/CSA-O80.1-08 Specification of Treated Wood NBC 9.3.2.9.(5)
CSA CAN/CSA-O80.1-08 Rédaction de devis pour le bois traité CNB 9.3.2.9. 5)
CSA CAN/CSA-O80.2-08 Processing and Treatment NBC 4.2.3.2.(1)
CSA CAN/CSA-O80.2-08 Traitement CNB 4.2.3.2. 1)
CSA CAN/CSA-O80.3-08 Preservative Formulations NBC 4.2.3.2.(1)
CSA CAN/CSA-O80.3-08 Formules relatives aux produits de préservation CNB 4.2.3.2. 1)
CSA CAN/CSA-P.11-07 Measuring Efficiency and Energy Consumption of Gas-Fired Unit

Heaters
NBC
Table 9.36.3.10.

CSA CAN/CSA-P.11-07 Méthode d’essai pour mesurer l'efficacité et la consommation
énergétique des aérothermes à gaz

CNB
Tableau 9.36.3.10.

CSA CAN/CSA-P.2-13 Measuring the Annual Fuel Utilization Efficiency of Residential
Gas-Fired or Oil-Fired Furnaces and Boilers

NBC
Table 9.36.3.10.
NECB
Table 5.2.12.1.

CSA CAN/CSA-P.2-13 Méthode d’essai pour mesurer le taux d'utilisation annuel de
combustible des chaudières et générateurs d'air chaud à gaz ou
à mazout résidentiels

CNB
Tableau 9.36.3.10.
CNÉB
Tableau 5.2.12.1.

CSA CAN/CSA-P.3-0415 MeasuringTesting Energymethod Consumptionfor
measuring energy consumption and Determiningdetermining
Efficienciesefficiencies of Gasgas-Firedfired Storageand
Waterfuel Heatersoil-fired water heaters

NBC
Table 9.36.4.2.
NECB
Table 6.2.2.1.

CSA CAN/CSA-P.3-0415 Méthode d’essai pour mesurer la consommation d'énergie et le
rendement énergétique des chauffe-eau au gaz àet
accumulationau mazout

CNB
Tableau 9.36.4.2.
CNÉB
Tableau 6.2.2.1.

CSA CAN/CSA-P.7-10 Measuring Energy Loss of Gas-Fired Instantaneous Water
Heaters

NBC
Table 9.36.4.2.
NECB
Table 6.2.2.1.

CSA CAN/CSA-P.7-10 Méthode d’essai pour mesurer les pertes de chaleur des chauffe-
eau instantanés au gaz

CNB
Tableau 9.36.4.2.
CNÉB
Tableau 6.2.2.1.

CSA CAN/CSA-P.8-09 Thermal Efficiencies of Industrial and Commercial Gas-Fired
Package Furnaces

NBC
Table 9.36.3.10.
NECB
Table 5.2.12.1.
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CSA CAN/CSA-P.8-09 Rendement thermique des générateurs autonomes d'air chaud à
gaz industriels et commerciaux

CNB
Tableau 9.36.3.10.
CNÉB
Tableau 5.2.12.1.

CSA CAN/CSA-P.9-11 Performance of Combined Space and Water Heating Systems
(Combos)

NBC 9.36.3.10.(3),
Table 9.36.3.10.,
Table 9.36.4.2.,
Table 9.36.5.15.-C

CSA CAN/CSA-P.9-11 Rendement des systèmes combinés de chauffage des locaux et
de l'eau (combos)

CNB 9.36.3.10. 3),
Tableau 9.36.3.10.,
Tableau 9.36.4.2.,
Tableau 9.36.5.15.-
C

CSA CAN/CSA-Série A220-06 Tuiles en béton pour couvertures CNB
Tableau 5.9.1.1.,
Tableau 9.26.2.1.-
B, 9.26.17.1. 1)

CSA CAN/CSA-Série B45-02 Appareils sanitaires CNP 2.2.2.2. 1)
CSA CAN/CSA-S157-0517/S157.1-0517 Strength Design in Aluminum/Commentary on CSA S157-0517,

Strength Design in Aluminum
NBC 4.3.5.1.(1)

CSA CAN/CSA-S157-0517/S157.1-0517 Calcul de la résistance mécanique des éléments en
aluminium/Commentaire sur la CSA S157-0517, Calcul de la
résistance mécanique des éléments en aluminium

CNB 4.3.5.1. 1)

CSA CAN/CSA-S269.3-M92 Concrete Formwork NBC 4.1.1.3.(4)
CSA CAN/CSA-S269.3-M92 Coffrages CNB 4.1.1.3. 4)
CSA CAN/CSA-Z317.2-1015 Special Requirements for Heating, Ventilation, and Air-

Conditioning (HVAC) Systems in Health Care Facilities
NBC 6.2.1.1.(1),
6.3.2.15.(1)

CSA CAN/CSA-Z317.2-1015 Systèmes de chauffage, de ventilation et de conditionnement
d'air (CVCA) dans les établissements de soins de santé :
exigences particulières

CNB 6.2.1.1. 1),
6.3.2.15. 1)

CSA CAN/CSA-Z662-15 Oil and Gas Pipeline Systems NBC 3.2.3.22.(1)
CSA CAN/CSA-Z662-15 Réseaux de canalisations de pétrole et de gaz CNB 3.2.3.22. 1)
CSA CAN/CSA-6.19-01 Residential Carbon Monoxide Alarming Devices NBC 6.9.3.1.(2),

9.32.3.9.(2),
9.32.3.9.(3)
CNB 6.9.3.1. 2),
9.32.3.9. 2),
9.32.3.9. 3)

CSA CAN3-A123.51-M85 Asphalt Shingle Application on Roof Slopes 1:3 and Steeper NBC
Table 5.9.1.1.,
9.26.1.3.(1)

CSA CAN3-A123.51-M85 Pose de bardeaux d'asphalte sur des pentes de toit de 1 : 3 et
plus

CNB
Tableau 5.9.1.1.,
9.26.1.3. 1)

CSA CAN3-A123.52-M85 Asphalt Shingle Application on Roof Slopes 1:6 to Less Than 1:3 NBC
Table 5.9.1.1.,
9.26.1.3.(1)

CSA CAN3-A123.52-M85 Pose de bardeaux d'asphalte sur des pentes de toit de 1 : 6
jusqu'à moins de 1 : 3

CNB
Tableau 5.9.1.1.,
9.26.1.3. 1)

CSA CAN3-A93-M82 Natural Airflow Ventilators for Buildings NBC
Table 5.9.1.1.,
9.19.1.2.(5)

CSA CAN3-A93-M82 Évents d'aération de bâtiments CNB
Tableau 5.9.1.1.,
9.19.1.2. 5)
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CSA C22.1-1218 Canadian Electrical Code, Part I NBC 3.3.6.2.(4),
3.6.1.2.(1),
3.6.2.1.(6),
3.6.2.7.(1),
A-3.1.4.3.(1)(b)(i),
A-3.2.4.20.(7)(a),
A-3.3.6.2.(4),
6.2.1.5.(1),
9.31.6.2.(2),
9.33.5.2.(1),
9.34.1.1.(1),
A-9.10.22.,
A-9.34.2.,
A-9.35.2.2.(1)
NFC 4.1.4.1.(1),
4.1.4.1.(2),
A-4.10.3.3.(1),
5.1.2.1.(1),
5.1.2.2.(1),
5.3.1.2.(2),
5.3.1.2.(3),
5.3.1.10.(2),
5.5.3.4.(1),
5.6.1.9.(3),
A-5.1.2.1.(1),
A-5.5.3.4.(1)
NECB A-7.2.1.1.

CSA C22.1-1218 Code canadien de l'électricité, Première partie CNB 3.3.6.2. 4),
3.6.1.2. 1),
3.6.2.1. 6),
3.6.2.7. 1),
A-3.1.4.3. 1)b)i),
A-3.2.4.20. 7)a),
A-3.3.6.2. 4),
6.2.1.5. 1),
9.31.6.2. 2),
9.33.5.2. 1),
9.34.1.1. 1),
A-9.10.22.,
A-9.34.2.,
A-9.35.2.2. 1)
CNPI 4.1.4.1. 1),
4.1.4.1. 2),
A-4.10.3.3. 1),
5.1.2.1. 1),
5.1.2.2. 1),
5.3.1.2. 2),
5.3.1.2. 3),
5.3.1.10. 2),
5.5.3.4. 1),
5.6.1.9. 3),
A-5.1.2.1. 1),
A-5.5.3.4. 1)
CNÉB A-7.2.1.1.

CSA C22.2 N° 0.3-09 Test Methods for Electrical Wires and Cables CNB 3.1.4.3. 1),
3.1.4.3. 3),
3.1.5.21. 1),
3.1.5.21. 3),
9.34.1.5. 1)

CSA C22.2 N° 113-10 Ventilateurs CNB 9.32.3.10. 7)
CSA C22.2 N° 141-1015 Emergency Lighting Equipment CNB 3.2.7.4. 2),

3.4.5.1. 3),
9.9.11.3. 3),
9.9.12.3. 7)

CSA C22.2 N° 211.0-03 General Requirements and Methods of Testing for Nonmetallic
Conduit

CNB 3.1.5.23. 1)
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CSA C22.2 No. 0.3-09 Test Methods for Electrical Wires and Cables NBC 3.1.4.3.(1),
3.1.4.3.(3),
3.1.5.21.(1),
3.1.5.21.(3),
9.34.1.5.(1)

CSA C22.2 No. 113-10 Fans and Ventilators NBC 9.32.3.10.(7)
CSA C22.2 No. 141-1015 Emergency Lighting Equipment NBC 3.2.7.4.(2),

3.4.5.1.(3),
9.9.11.3.(3),
9.9.12.3.(7)

CSA C22.2 No. 211.0-03 General Requirements and Methods of Testing for Nonmetallic
Conduit

NBC 3.1.5.23.(1)

CSA C282-15 Emergency Electrical Power Supply for Buildings NBC 3.2.7.5.(1)
NFC 6.5.1.1.(1),
6.5.1.4.(1),
A-6.5.1.1.(2)

CSA C282-15 Alimentation électrique de secours des bâtiments CNB 3.2.7.5. 1)
CNPI 6.5.1.1. 1),
6.5.1.4. 1),
A-6.5.1.1. 2)

CSA C368.1-14 Energy Performance of Room Air Conditioners NBC
Table 9.36.3.10.
NECB
Table 5.2.12.1.

CSA C368.1-14 Rendement énergétique des climatiseurs individuels CNB
Tableau 9.36.3.10.
CNÉB
Tableau 5.2.12.1.

CSA C390-10 Test Methods, Marking Requirements, and Energy Efficiency
Levels for Three-Phase Induction Motors

NECB 7.2.4.1.(1)

CSA C390-10 Méthodes d'essai, exigences de marquage et niveaux de
rendement énergétique pour les moteurs à induction triphasés

CNÉB 7.2.4.1. 1)

CSA C448 Series-13 Design and Installation of Earth Energy Systems NBC 9.33.5.2.(1)
CSA C448 Série-13 Conception et installation des systèmes d'énergie du sol CNB 9.33.5.2. 1)
CSA C654-14 Fluorescent Lamp Ballast Efficacy Measurements NECB 4.2.1.2.(1),

4.2.1.2.(2)
CSA C654-14 Mesures de rendement des ballasts de lampe fluorescente CNÉB 4.2.1.2. 1),

4.2.1.2. 2)
CSA C656-14 Split-System and Single-Package Air Conditioners and Heat

Pumps
NBC
Table 9.36.3.10.
NECB
Table 5.2.12.1.

CSA C656-14 Climatiseurs et thermopompes à deux blocs et monoblocs CNB
Tableau 9.36.3.10.
CNÉB
Tableau 5.2.12.1.

CSA C748-13 Direct-Expansion (DX) Ground-Source Heat Pumps NBC
Table 9.36.3.10.
CNB
Tableau 9.36.3.10.
NECB
Table 5.2.12.1.
CNÉB
Tableau 5.2.12.1.

CSA C802.1-13 Minimum Efficiency Values for Liquid-Filled Distribution
Transformers

NECB 7.2.3.1.(1)

CSA C802.1-13 Valeurs minimales de rendement pour les transformateurs de
distribution à isolant liquide

CNÉB 7.2.3.1. 1)

CSA CAN/CSA-C802.2-1218 MinimumTest Efficiencymethod Valuesand minimum
efficiency values for Drydry-Typetype
Transformerstransformers

NECB 7.2.3.1.(1)

CSA CAN/CSA-C802.2-12F18 ValeursMéthode d’essai et valeurs minimales de rendement
pour les transformateurs à sec

CNÉB 7.2.3.1. 1)
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CSA C828-13 Thermostats Used with Individual Room Electric Space Heating
Devices

NBC 9.36.3.6.(3)
NECB 5.2.8.6.(4)

CSA C828-13 Exigences relatives aux performances des thermostats dédiés au
chauffage électrique par pièce

CNB 9.36.3.6. 3)
CNÉB 5.2.8.6. 4)

CSA C873.4-14 Building Energy Estimation Methodology – Part 4 – Energy
Consumption for Lighting

NECB 4.3.1.3.(1),
4.3.1.3.(2),
4.3.1.3.(3),
4.3.1.3.(4),
4.3.1.3.(5)
CNÉB 4.3.1.3. 1),
4.3.1.3. 2),
4.3.1.3. 3),
4.3.1.3. 4),
4.3.1.3. 5)

CSA F280-12 Determining the Required Capacity of Residential Space Heating
and Cooling Appliances

NBC 9.33.5.1.(1),
A-9.36.3.2.(1),
A-9.36.5.15.(5)

CSA F280-12 Détermination de la puissance requise des appareils de
chauffage et de refroidissement résidentiels

CNB 9.33.5.1. 1),
A-9.36.3.2. 1),
A-9.36.5.15. 5)

CSA G30.18-09 Carbon Steel Bars for Concrete Reinforcement NBC 9.3.1.1.(4)
CSA G30.18-09 Barres d'acier au carbone pour l'armature du béton CNB 9.3.1.1. 4)
CSA G401-14 Corrugated Steel Pipe Products NBC

Table 5.9.1.1.,
9.14.3.1.(1)
NPC 2.2.6.8.(1),
A-2.2.5., 2.2.6. and
2.2.7.

CSA G401-14 Tuyaux en tôle ondulée CNB
Tableau 5.9.1.1.,
9.14.3.1. 1)
CNP 2.2.6.8. 1),
A-2.2.5., 2.2.6. et
2.2.7.

CSA G40.21-13 Structural Quality Steel NBC 4.2.3.8.(1),
Table 5.9.1.1.,
9.23.4.3.(2)

CSA G40.21-13 Acier de construction CNB 4.2.3.8. 1),
Tableau 5.9.1.1.,
9.23.4.3. 2)

CSA O112.10-08 Evaluation of Adhesives for Structural Wood Products (Limited
Moisture Exposure)

NBC D-2.3.6.
NBC
Table 9.10.3.1.-B
CNB
Tableau 9.10.3.1.-
B
CNB
article D-2.3.6.

CSA O112.9-10 Evaluation of Adhesives for Structural Wood Products (Exterior
Exposure)

NBC
Table 9.10.3.1.-B
CNB
Tableau 9.10.3.1.-
B

CSA O118.1-08 Western Red Cedar Shakes and Shingles NBC
Table 5.9.1.1.,
Table 9.26.2.1.-B,
9.27.7.1.(1)

CSA O118.1-08 Bardeaux et bardeaux de fente en thuya géant CNB
Tableau 5.9.1.1.,
Tableau 9.26.2.1.-
B, 9.27.7.1. 1)

CSA O118.2-08 Eastern White Cedar Shingles NBC
Table 5.9.1.1.,
Table 9.26.2.1.-B,
9.27.7.1.(1)
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CSA O118.2-08 Bardeaux en thuya occidental CNB
Tableau 5.9.1.1.,
Tableau 9.26.2.1.-
B, 9.27.7.1. 1)

CSA O121-0817 Douglas Fir Plywood NBC D-3.1.1.
NBC
Table 5.9.1.1.,
9.23.15.2.(1),
9.23.16.2.(1),
Table 9.23.17.2.-A,
9.27.8.1.(1),
9.30.2.2.(1),
Table 9.23.12.3.-A,
Table 9.23.12.3.-B,
Table 9.23.12.3.-C

CSA O121-0817 Contreplaqué en sapin de Douglas CNB
Tableau 5.9.1.1.,
9.23.15.2. 1),
9.23.16.2. 1),
Tableau 9.23.17.2.-
A, 9.27.8.1. 1),
9.30.2.2. 1),
Tableau 9.23.12.3.-
A,
Tableau 9.23.12.3.-
B,
Tableau 9.23.12.3.-
C
CNB
article D-3.1.1.

CSA O141-05 Softwood Lumber NBC D-2.3.6.,
D-2.4.1.
NBC
Table 5.9.1.1.,
9.3.2.6.(1),
A-9.3.2.1.(1)
CNB
Tableau 5.9.1.1.,
9.3.2.6. 1),
A-9.3.2.1. 1)
CNB
article D-2.3.6.,
article D-2.4.1.

CSA O151-0917 Canadian Softwood Plywood NBC D-3.1.1.
NBC
Table 5.9.1.1.,
9.23.15.2.(1),
9.23.16.2.(1),
Table 9.23.17.2.-A,
9.27.8.1.(1),
9.30.2.2.(1),
Table 9.23.12.3.-A,
Table 9.23.12.3.-B,
Table 9.23.12.3.-C
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CSA O151-0917 Contreplaqué en bois de résineux canadien CNB
Tableau 5.9.1.1.,
9.23.15.2. 1),
9.23.16.2. 1),
Tableau 9.23.17.2.-
A, 9.27.8.1. 1),
9.30.2.2. 1),
Tableau 9.23.12.3.-
A,
Tableau 9.23.12.3.-
B,
Tableau 9.23.12.3.-
C
CNB
article D-3.1.1.

CSA O153-13 Poplar Plywood NBC D-3.1.1.
NBC
Table 5.9.1.1.,
9.23.15.2.(1),
9.23.16.2.(1),
Table 9.23.17.2.-A,
9.27.8.1.(1),
9.30.2.2.(1)

CSA O153-13 Contreplaqué en peuplier CNB
Tableau 5.9.1.1.,
9.23.15.2. 1),
9.23.16.2. 1),
Tableau 9.23.17.2.-
A, 9.27.8.1. 1),
9.30.2.2. 1)
CNB
article D-3.1.1.

CSA O177-06 Qualification Code for Manufacturers of Structural Glued-
Laminated Timber

NBC 4.3.1.2.(1),
Table 9.23.4.2.-K,
Table 9.23.12.3.-D

CSA O177-06 Règles de qualification des fabricants de bois de charpente
lamellé-collé

CNB 4.3.1.2. 1),
Tableau 9.23.4.2.-
K,
Tableau 9.23.12.3.-
D

CSA O325-0716 Construction Sheathing NBC D-3.1.1.
NBC
Table 5.9.1.1.,
Table 9.23.13.6.,
9.23.15.2.(1),
9.23.15.4.(2),
9.23.16.2.(1),
9.23.16.3.(2),
9.29.9.1.(2),
9.29.9.2.(5),
Table 9.23.12.3.-A,
Table 9.23.12.3.-B,
Table 9.23.12.3.-C
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CSA O325-0716 Revêtements intermédiaires de construction CNB
Tableau 5.9.1.1.,
Tableau 9.23.13.6.,
9.23.15.2. 1),
9.23.15.4. 2),
9.23.16.2. 1),
9.23.16.3. 2),
9.29.9.1. 2),
9.29.9.2. 5),
Tableau 9.23.12.3.-
A,
Tableau 9.23.12.3.-
B,
Tableau 9.23.12.3.-
C
CNB
article D-3.1.1.

CSA O437.0-93 OSB and Waferboard NBC D-3.1.1.
NBC
Table 5.9.1.1.,
9.23.15.2.(1),
9.23.15.4.(2),
9.23.16.2.(1),
9.23.16.3.(2),
Table 9.23.17.2.-A,
9.27.10.1.(1),
9.29.9.1.(2),
9.30.2.2.(1),
Table 9.23.12.3.-A,
Table 9.23.12.3.-B,
Table 9.23.12.3.-C,
A-9.23.15.4.(2)

CSA O437.0-93 Panneaux de particules orientées et panneaux de grandes
particules

CNB
Tableau 5.9.1.1.,
9.23.15.2. 1),
9.23.15.4. 2),
9.23.16.2. 1),
9.23.16.3. 2),
Tableau 9.23.17.2.-
A, 9.27.10.1. 1),
9.29.9.1. 2),
9.30.2.2. 1),
Tableau 9.23.12.3.-
A,
Tableau 9.23.12.3.-
B,
Tableau 9.23.12.3.-
C, A-9.23.15.4. 2)
CNB
article D-3.1.1.

CSA O80.15-97 Preservative Treatment of Wood for Building Foundation
Systems, Basements, and Crawl Spaces by Pressure Processes

NBC 4.2.3.2.(1)

CSA O80.15-97 Traitement de préservation sous pression du bois destiné aux
fondations, aux sous-sols et aux vides sanitaires

CNB 4.2.3.2. 1)

CSA O86-1419 Engineering Design in Wood NBC D-2.11.2.
NBC
Table 4.1.8.9.,
4.3.1.1.(1),
A-5.1.4.1.(6)(b)
and (c),
A-9.15.2.4.(1),
A-9.23.4.2.
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CSA O86-1419 RèglesEngineering deDesign calculin des charpentes en
boisWood

CNB
Tableau 4.1.8.9.,
4.3.1.1. 1),
A-5.1.4.1. 6)b)
et c),
A-9.15.2.4. 1),
A-9.23.4.2.
CNB
article D-2.11.2.

CSA PLUS 2203-01 Hazardous Locations: A Guide for the Design, Testing,
Construction, and Installation of Equipment in Explosive
Atmospheres

NFC A-4.1.4.1.(1)
CNPI A-4.1.4.1. 1)

CSA P.10-07 Performance of Integrated Mechanical Systems for Residential
Heating and Ventilation

NBC 9.36.3.9.(2),
Table 9.36.3.10.,
Table 9.36.4.2.,
Table 9.36.5.15.-C
CNB 9.36.3.9. 2),
Tableau 9.36.3.10.,
Tableau 9.36.4.2.,
Tableau 9.36.5.15.-
C

CSA P.6-09 Measuring Thermal Efficiency of Gas-Fired Pool Heaters NBC
Table 9.36.4.2.
CNB
Tableau 9.36.4.2.

CSA S136-16 North American Specification for the Design of Cold-Formed
Steel Structural Members (using the Appendix B provisions
applicable to Canada)

NBC 4.1.8.1.(5),
Table 4.1.8.9.,
4.3.4.2.(1)

CSA S136-16 Spécification nord-américaine pour le calcul des éléments de
charpente en acier formés à froid (utiliser l'annexe B qui
s'applique au Canada)

CNB 4.1.8.1. 5),
Tableau 4.1.8.9.,
4.3.4.2. 1)

CSA S16-1419 Design of Steel Structures NBC D-2.6.6.
NBC
Table 4.1.8.9.,
4.3.4.1.(1),
A-4.1.5.11., A-
Table 4.1.8.9.,
A-4.3.4.1.(1)

CSA S16-1419 RèglesDesign deof calculSteel des charpentes en
acierStructures

CNB
Tableau 4.1.8.9.,
4.3.4.1. 1),
A-4.1.5.11., A-
Tableau 4.1.8.9.,
A-4.3.4.1. 1)
CNB
article D-2.6.6.

CSA S269.1-197516 Falsework forand Construction Purposesformwork NBC 4.1.1.3.(4)
CSA S269.1-197516 FalseworkOuvrages forprovisoires Constructionet

Purposescoffrages
CNB 4.1.1.3. 4)

CSA S269.2-16 Access Scaffolding for Construction Purposes NBC 4.1.1.3.(4)
CSA S269.2-16 Échafaudages d'accès pour les travaux de construction CNB 4.1.1.3. 4)
CSA S304-14 Design of Masonry Structures NBC

Table 4.1.8.9.,
4.3.2.1.(1),
A-5.1.4.1.(6)(b)
and (c)

CSA S304-14 Calcul des ouvrages en maçonnerie CNB
Tableau 4.1.8.9.,
4.3.2.1. 1),
A-5.1.4.1. 6)b) et c)

CSA S307-M1980 Load Test Procedure for Wood Roof Trusses for Houses and
Small Buildings

NBC 9.23.14.11.(5)

CSA S307-M1980 Mode opératoire de l'essai statique des fermes de toit en bois
pour les maisons et petits bâtiments

CNB 9.23.14.11. 5)
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CSA S367-12 Air-, Cable-, and Frame-Supported Membrane Structures NBC 4.4.1.1.(1)
CNB 4.4.1.1. 1)

CSA CAN/CSA-S37-1318 Antennas, Towers, and Antenna-Supporting Structures NBC 4.1.6.15.(1),
4.1.7.11.(1)
CNB 4.1.6.15. 1),
4.1.7.11. 1)

CSA S406-16 Permanent Wood Foundations for Housing and Small Buildings NBC 9.15.2.4.(1),
9.16.5.1.(1),
A-9.15.2.4.(1)

CSA S406-16 Fondations permanentes en bois pour les maisons et petits
bâtiments

CNB 9.15.2.4. 1),
9.16.5.1. 1),
A-9.15.2.4. 1)

CSA S413-14 Parking Structures NBC 4.4.2.1.(1)
CNB 4.4.2.1. 1)

CSA S478-9519 Guideline on Durability in Buildings NBC A-5.1.4.2.
CSA S478-9519 GuidelineDurabilité ondes Durability in Buildingsbâtiments CNB A-5.1.4.2.
CSA S6-14 Canadian Highway Bridge Design Code NBC A-Table

4.1.5.3., A-Table
4.1.5.9.

CSA S6-14 Code canadien sur le calcul des ponts routiers CNB A-
Tableau 4.1.5.3.,
A-Tableau 4.1.5.9.

CSA S832-14 Seismic Risk Reduction of Operational and Functional
Components (OFCs) of Buildings

NBC A-Table
4.1.8.18.

CSA S832-14 Réduction du risque sismique associé à la défaillance des
composants fonctionnels et opérationnels des bâtiments (CFO)
dans les bâtiments

CNB A-Tableau
4.1.8.18.

CSA W117.2-1219 Safety in Welding, Cutting and Allied Processes NFC 5.2.1.1.(2)
CSA W117.2-1219 Règles de sécurité en soudage, coupage et procédés connexes CNPI 5.2.1.1. 2)
CSA Z240 MH Series-16 Manufactured Homes NBC

A-1.1.1.1.(2) of
Division A

CSA Z240 MM Série-16 Maisons usinées CNB
A-1.1.1.1. 2) de la
division A

CSA Z240.10.1-1619 Site Preparation, Foundation, and Installation of Buildings NBC
A-1.1.1.1.(2) of
Division A,
9.15.1.3.(1),
9.23.6.3.(1)

CSA Z240.10.1-1619 Aménagement du terrain, construction des fondations et
installation de bâtiments

CNB
A-1.1.1.1. 2) de la
division A,
9.15.1.3. 1),
9.23.6.3. 1)

CSA Z240.2.1-09 Structural Requirements for Manufactured Homes NBC
A-1.1.1.1.(2) of
Division A,
9.12.2.2.(6),
9.15.1.3.(1)

CSA Z240.2.1-09 Caractéristiques de construction des maisons fabriquées en
usine

CNB
A-1.1.1.1. 2) de la
division A,
9.12.2.2. 6),
9.15.1.3. 1)

CSA Z245.1-14 Steel Pipe NFC 4.5.2.1.(5)
CNPI 4.5.2.1. 5)

CSA Z32-0915 Electrical Safety and Essential Electrical Systems in Health Care
Facilities

NBC 3.2.7.3.(4),
3.2.7.6.(1),
A-3.2.7.6.(1)
NFC 6.5.1.1.(2),
A-6.5.1.1.(2)
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CSA Z32-0915 Sécurité en matière d'électricité et réseaux électriques essentiels
des établissements de santé

CNB 3.2.7.3. 4),
3.2.7.6. 1),
A-3.2.7.6. 1)
CNPI 6.5.1.1. 2),
A-6.5.1.1. 2)

CSA Z7396.1-1217 Medical Gas Pipeline Systems – Part 1: Pipelines for Medical
Gases, Medical Vacuum, Medical Support Gases, and
Anaesthetic Gas Scavenging Systems

NBC 3.7.3.1.(1)

CSA Z7396.1-1217 MedicalRéseaux Gasde Pipelinedistribution Systemsde gaz
médicaux – PartPartie 1: Pipelines : Canalisations forpour
Medicalles Gasesgaz médicaux, Medicall’aspiration
Vacuummédicale, Medicalles Supportgaz Gases, andde
Anaestheticsoutien Gasmédical Scavenginget Systemsles
systèmes d’évacuation des gaz d’anesthésie

CNB 3.7.3.1. 1)

CTI ATC-105-00 Acceptance Test Code NECB
Table 5.2.12.2.
CNÉB
Tableau 5.2.12.2.

CTI ATC-106-11 Acceptance Test Code for Mechanical Draft Evaporative Vapor
Condensers

NECB
Table 5.2.12.2.
CNÉB
Tableau 5.2.12.2.

CTI STD-201OM-11 Thermal Performance Certification of Evaporative Heat Rejection
Equipment

NECB
Table 5.2.12.1.
CNÉB
Tableau 5.2.12.1.

CTI STD-201RS-04 Certification of Water-Cooling Tower Thermal Performance NBC
Table 9.36.3.10.
CNB
Tableau 9.36.3.10.

CTI STD-201-2011 Thermal Certification of Cooling Towers NECB
Table 5.2.12.2.
CNÉB
Tableau 5.2.12.2.

CWC BPS No. 1-2000 Moisture and Wood-Frame Buildings NBC A-5.6.2.1.
CCB BPS No. 1-2000 Moisture and Wood-Frame Buildings CNB A-5.6.2.1.
CWC 1997 Introduction to Wood Building Technology NBC A-9.27.3.8.(4)
CCB 1997 Introduction to Wood Building Technology CNB A-9.27.3.8. 4)
CWC 2000 Wood Reference Handbook NBC A-9.27.3.8.(4)
CCB 2000 Manuel de la construction en bois CNB A-9.27.3.8. 4)
CWC 2009 The Span Book NBC A-9.23.4.2.
CCB 2009 Le livre des portées CNB A-9.23.4.2.
CWC 2014 Engineering Guide for Wood Frame Construction NBC 9.4.1.1.(1),

9.23.13.1.(2),
9.23.13.2.(2),
9.23.13.3.(2),
A-9.4.1.1.,
A-9.23.13.1.

CCB 2014 Engineering Guide for Wood Frame Construction CNB 9.4.1.1. 1),
9.23.13.1. 2),
9.23.13.2. 2),
9.23.13.3. 2),
A-9.4.1.1.,
A-9.23.13.1.

DOE 10 CFR, Part 430-2011 Energy, Energy Conservation Program for Consumer Products NBC
Table 9.36.4.2.
CNB
Tableau 9.36.4.2.
NECB
Table 6.2.2.1.
CNÉB
Tableau 6.2.2.1.
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DOE 10 CFR, Part 431-2011 Energy, Energy Efficiency Program for Certain Commercial and
Industrial Equipment

NBC
Table 9.36.4.2.
CNB
Tableau 9.36.4.2.

ECC 2013 EIFS Practice Manual NBC A-5.9.4.1.(1),
A-9.27.13.1.(1)
CNB A-5.9.4.1. 1),
A-9.27.13.1. 1)

EPA 40 CFR, Part 60-2008 Protection of Environment, Standards of Performance for New
Stationary Sources

NBC
Table 9.36.3.10.
CNB
Tableau 9.36.3.10.

EPA 510-B-93-004 Doing Inventory Control Right for Underground Storage Tanks NFC A-4.4.2.1.(2)
CNPI A-4.4.2.1. 2)

EPA 510-B-95-009 Introduction to Statistical Inventory Reconciliation For
Underground Storage Tanks

NFC A-4.4.2.1.(4)
CNPI A-4.4.2.1. 4)

EPA 530/UST-90/007 Evaluating Leak Detection Methods: Statistical Inventory
Reconciliation Methods (SIR)

NFC A-4.4.2.1.(4)
CNPI A-4.4.2.1. 4)

EPA 530/UST-90/008 Evaluating Leak Detection Methods: Vapor-Phase Out-of-Tank
Product Detectors

NFC A-4.4.2.1.(3)
CNPI A-4.4.2.1. 3)

EPA 530/UST-90/009 Evaluating Leak Detection Methods: Liquid-Phase Out-of-Tank
Product Detectors

NFC A-4.4.2.1.(3)
CNPI A-4.4.2.1. 3)

EPA 625/R-92/016 (1994) Radon Prevention in the Design and Construction of Schools and
Other Large Buildings

NBC A-5.4.1.1.,
6.2.1.1.(1)
CNB A-5.4.1.1.,
6.2.1.1. 1)

FEMA P-750-2009 NEHRP Recommended Seismic Provisions for New Buildings
and Other Structures

NBC
A-4.1.8.18.(14) and
(15)
CNB A-4.1.8.18.
14) et 15)

FEMA 450-1-2003 NEHRP Recommended Provisions for Seismic Regulations for
New Buildings and Other Structures

NBC
A-4.1.8.18.(14) and
(15)
CNB A-4.1.8.18.
14) et 15)

FLL 2008 Guidelines for the Planning, Construction and Maintenance of
Green Roofing

NBC A-5.6.1.2.(2)
CNB A-5.6.1.2. 2)

FM Global Data Sheet 7-50 (20122014) Compressed Gases in Portable Cylinders NFC A-3.2.8.2.(2)
CNPI A-3.2.8.2. 2)

FM Global Data Sheet 7-83 (20132015) Drainage and Containment Systems for Ignitable Liquids NFC A-4.1.6.1.(1)
CNPI A-4.1.6.1. 1)

FPI Project 43-10C-024 (1988) Deflection Serviceability Criteria for Residential Floors NBC A-9.23.4.2.(2)
FPI Projet 43-10C-024 (1988) Deflection Serviceability Criteria for Residential Floors CNB A-9.23.4.2. 2)
FPI SP-53-2013 Guide for Designing Energy-Efficient Building Enclosures for

Wood-Frame Multi-Unit Residential Buildings in Marine to Cold
Climate Zones in North America

NBC A-5.6.2.1.
CNB A-5.6.2.1.

SC DORS/2001-269 Règlement sur les produits chimiques et contenants de
consommation, 2001

CNPI A-3.2.5.2. 1)

SC DORS/2015-17 Règlement sur les produits dangereux CNB 1.4.1.2. 1) de
la division A,
A-3.3.1.2. 1)
CNPI 1.4.1.2. 1) de
la division A,
3.1.2.1. 1),
3.2.7.1. 3),
Tableau 3.2.7.1.,
Tableau 3.2.7.6.,
3.3.4.1. 3),
A-3.2.5.2. 1), A-
Tableau 3.2.7.1.,
A-3.2.7.6. 3),
A-4.2.2.3. 2)
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HC Hazardous Products Act, Part II Workplace Hazardous Materials Information System (WHMIS) NBC
A-1.4.1.2.(1) of
Division A,
A-3.3.1.2.(1)
NFC
A-1.4.1.2.(1) of
Division A,
3.1.2.1.(1),
3.2.7.1.(3),
Table 3.2.7.1.,
Table 3.2.7.6.,
3.2.7.15.(2),
3.3.4.1.(3), A-Table
3.2.7.1.,
A-3.2.7.1.(3)(b),
A-3.2.7.6.(3),
A-3.2.7.13.(1),
A-3.2.7.14.(1)

HC H46-2/90-156E Exposure Guidelines for Residential Indoor Air Quality NBC A-6.3.1.6.,
A-9.25.5.2.

SC H46-2/90-156F Directives d'exposition concernant la qualité de l'air des
résidences

CNB A-6.3.1.6. ,
A-9.25.5.2.

SC L.C. 2002, ch. 28 Loi sur les produits antiparasitaires CNPI 4.2.3.2. 2)
SC Loi sur les produits dangereux,

Partie II
Système d'information sur les matières dangereuses utilisées au
travail (SIMDUT)

CNB
A-1.4.1.2. 1) de la
division A,
A-3.3.1.2. 1)
CNPI
A-1.4.1.2. 1) de la
division A,
3.1.2.1. 1),
3.2.7.1. 3),
Tableau 3.2.7.1.,
Tableau 3.2.7.6.,
3.2.7.15. 2),
3.3.4.1. 3), A-
Tableau 3.2.7.1.,
A-3.2.7.1. 3)b),
A-3.2.7.6. 3),
A-3.2.7.13. 1),
A-3.2.7.14. 1)

SC L.R.C. (1985), ch. H-3 Loi sur les produits dangereux CNB
A-1.4.1.2. 1) de la
division A,
A-9.25.2.2. 2)
CNPI 4.2.3.2. 2)

HC R.S.C., 1985, c. H-3 Hazardous Products Act NBC
A-1.4.1.2.(1) of
Division A,
A-9.25.2.2.(2)
NFC 4.2.3.2.(2)

HC S.C. 2002, c. 28 Pest Control Products Act NFC 4.2.3.2.(2)
HC SOR/2001-269 Consumer Chemicals and Containers Regulations, 2001 NFC A-3.2.5.2.(1)
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HC SOR/2015-17 Hazardous Products Regulations NBC 1.4.1.2.(1) of
Division A,
A-3.3.1.2.(1)
NFC 1.4.1.2.(1) of
Division A,
3.1.2.1.(1),
3.2.7.1.(3),
Table 3.2.7.1.,
Table 3.2.7.6.,
3.3.4.1.(3),
A-3.2.5.2.(1), A-
Table 3.2.7.1.,
A-3.2.7.6.(3),
A-4.2.2.3.(2)

HC 2004 Fungal Contamination in Public Buildings: Health Effects and
Investigation Methods

NBC A-5.5.1.1.

SC 2004 Contamination fongique dans les immeubles publics : Effets sur
la santé et méthodes d’évaluation

CNB A-5.5.1.1.

HC 2007 Radon: A Guide for Canadian Homeowners NBC A-5.4.1.1.,
A-6.2.1.1.,
A-9.13.4.3.

SC 2007 Le radon : guide à l’usage des propriétaires canadiens CNB A-5.4.1.1.,
A-6.2.1.1.,
A-9.13.4.3.

HC 2008 Guide for Radon Measurements in Residential Dwellings
(Homes)

NBC A-9.13.4.3.

HC 2008 Guide for Radon Measurements in Public Buildings (Schools,
Hospitals, Care Facilities, Detention Centres)

NBC A-5.4.1.1.,
A-6.2.1.1.

SC 2008 Guide sur les mesures du radon dans les édifices publics
(écoles, hôpitaux, établissements de soins et centres de
détention)

CNB A-5.4.1.1.,
A-6.2.1.1.

SC 2008 Guide sur les mesures du radon dans les maisons CNB A-9.13.4.3.
HPVA ANSI/HPVA HP-1-2009 Hardwood and Decorative Plywood NBC

Table 5.9.1.1.,
9.27.8.1.(1),
9.30.2.2.(1)
CNB
Tableau 5.9.1.1.,
9.27.8.1. 1),
9.30.2.2. 1)
CNB
Tableau 5.9.1.1.,
9.27.8.1. 1),
9.30.2.2. 1)

HRAI SAR-G12017 Edition HRAI Digest 2005 NBC 6.2.1.1.(1),
9.32.2.3.(4),
9.32.3.2.(1),
9.33.4.1.(1),
A-9.36.3.2.(1),
A-9.36.3.2.(2),
A-9.36.3.4.(1)
CNB 6.2.1.1. 1),
9.32.2.3. 4),
9.32.3.2. 1),
9.33.4.1. 1),
A-9.36.3.2. 1),
A-9.36.3.2. 2),
A-9.36.3.4. 1)
NECB 1.1.4.2.(1),
A-5.2.1.1.(1)
CNÉB 1.1.4.2. 1),
A-5.2.1.1. 1)
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HVI HVI Publication 911 Certified Home Ventilating Products Directory NBC A-9.36.3.9.(3)
CNB A-9.36.3.9. 3)
NECB
A-5.2.10.4.(2)
CNÉB A-5.2.10.4.
2)

HVI HVI Publication 915-2013 Loudness Testing and Rating Procedure NBC 9.32.3.10.(2),
Table 9.32.3.10.-B
CNB 9.32.3.10. 2),
Tableau 9.32.3.10.-
B

HVI HVI Publication 916-2013 Airflow Test Procedure NBC 9.32.3.10.(1)
CNB 9.32.3.10. 1)

ICC 400-2012 Design and Construction of Log Structures NBC 9.36.2.2.(5),
A-9.36.2.2.(5)
CNB 9.36.2.2. 5),
A-9.36.2.2. 5)

IEC 60268-16:2011 Sound System Equipment – Part 16: Objective Rating of Speech
Intelligibility by Speech Transmission Index

NBC
A-3.2.4.22.(1)(b)
CNB
A-3.2.4.22. 1)b)

IES ANSI/IES RP-28-07 Lighting and the Visual Environment for Senior Living NECB
Table 4.2.1.6.,
Table 4.3.2.10.-A,
A-8.4.3.2.(2)
CNÉB
Tableau 4.2.1.6.,
Tableau 4.3.2.10.-
A, A-8.4.3.2. 2)

IES 10th Edition The Lighting Handbook NECB A-Table
4.3.2.8.
CNÉB A-Tableau
4.3.2.8.

IMO 2012 International Maritime Dangerous Goods Code NFC 3.3.4.8.(1)
OMI 2012 Code maritime international des marchandises dangereuses CNPI 3.3.4.8. 1)
ISO 10848:2006 Acoustics - Laboratory Measurement of the Flanking

Transmission of Airborne and Impact Sound Between Adjoining
Rooms

NBC 5.8.1.4.(2),
5.8.1.4.(3),
5.8.1.5.(2),
5.8.1.5.(3)

ISO 10848:2006 Acoustique – Mesurage en laboratoire des transmissions
latérales du bruit aérien et des bruits de choc entre pièces
adjacentes

CNB 5.8.1.4. 2),
5.8.1.4. 3),
5.8.1.5. 2),
5.8.1.5. 3)

ISO 13790 : 2008(F) Performance énergétique des bâtiments – Calcul des besoins
d'énergie pour le chauffage et le refroidissement des locaux

CNÉB 1.1.4.2. 1)

ISO 13790:2008 Energy performance of buildings – Calculation of energy use for
space heating and cooling

NECB 1.1.4.2.(1)

ISO 14683 : 2007(F) Ponts thermiques dans les bâtiments – Coefficient linéique de
transmission thermique – Méthodes simplifiées et valeurs par
défaut

CNÉB 3.1.1.5. 5)

ISO 14683:2007 Thermal bridges in building construction – Linear thermal
transmittance – Simplified methods and default values

NECB 3.1.1.5.(5)

ISO 15712-1:2005 Building Acoustics - Estimation of Acoustic Performance of
Buildings From the Performance of Elements - Part 1: Airborne
Sound Insulation Between Rooms

NBC 5.8.1.4.(1),
5.8.1.4.(2),
5.8.1.4.(4),
5.8.1.4.(5),
5.8.1.4.(6),
5.8.1.5.(1),
5.8.1.5.(2),
5.8.1.5.(5),
5.8.1.5.(6)
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ISO 15712-1:2005 Acoustique du bâtiment – Calcul de la performance acoustique
des bâtiments à partir de la performance des éléments – Partie 1
: Isolement acoustique aux bruits aériens entre des locaux

CNB 5.8.1.4. 1),
5.8.1.4. 2),
5.8.1.4. 4),
5.8.1.4. 5),
5.8.1.4. 6),
5.8.1.5. 1),
5.8.1.5. 2),
5.8.1.5. 5),
5.8.1.5. 6)

ISO 3864-1:2011 Graphical symbols – Safety colours and safety signs – Part 1:
Design principles for safety signs and safety markings

NBC 3.4.5.1.(2),
9.9.11.3.(2)

ISO 3864-1:2011 Symboles graphiques – Couleurs de sécurité et signaux de
sécurité – Partie 1 : Principes de conception pour les signaux de
sécurité et les marquages de sécurité

CNB 3.4.5.1. 2),
9.9.11.3. 2)

ISO 7010:2011 Graphical symbols – Safety colours and safety signs –
Registered safety signs

NBC 3.4.5.1.(2),
A-3.4.5.1.(2)(c),
9.9.11.3.(2)

ISO 7010:2011 Symboles graphiques – Couleurs de sécurité et signaux de
sécurité – Signaux de sécurité enregistrés

CNB 3.4.5.1. 2),
A-3.4.5.1. 2)c),
9.9.11.3. 2)

ISO 7240-19:2007 Fire Detection and Alarm Systems – Part 19: Design, Installation,
Commissioning and Service of Sound Systems for Emergency
Purposes

NBC
A-3.2.4.22.(1)(b)

ISO 7240-19:2007 Systèmes de détection et d'alarme d'incendie – Partie 19 :
Conception, installation, prise en charge et entretien des
systèmes sonores pour les besoins de secours

CNB
A-3.2.4.22. 1)b)

ISO 7731:2003(E) Ergonomics – Danger signals for public and work areas –
Auditory danger signals

NBC
A-3.2.4.22.(1)(b)

ISO 7731:2003(F) Ergonomie – Signaux de danger pour lieux publics et lieux de
travail – Signaux de danger auditifs

CNB
A-3.2.4.22. 1)b)

ISO 8201:1987(E) Acoustics – Audible emergency evacuation signal NBC 3.2.4.18.(2),
A-3.2.4.18.(2)

ISO 8201:1987(F) Acoustique – Signal sonore d'évacuation d'urgence CNB 3.2.4.18. 2),
A-3.2.4.18. 2)

McGraw-
Hill

2009 International Plumbing Codes Handbook NPC A-2.6.3.
CNP A-2.6.3.

NACE SP0169-2013 Control of External Corrosion on Underground or Submerged
Metallic Piping Systems

NFC 4.5.3.1.(1)
CNPI 4.5.3.1. 1)

NACE SP0285-2011 External Corrosion Control of Underground Storage Tank
Systems by Cathodic Protection

NFC 4.3.10.1.(1)
CNPI 4.3.10.1. 1)

NEMA ANSI_ANSLG C82.11:2011 American National Standard for Lamp Ballasts–High-Frequency
Fluorescent Lamp Ballasts

NECB 4.2.1.2.(2)
CNÉB 4.2.1.2. 2)

NEMA SB 50-2008 Emergency Communications Audio Intelligibility Applications
Guide

NBC
A-3.2.4.22.(1)(b)
CNB
A-3.2.4.22. 1)b)

NFPA Édition 2010 Fire Protection Guide to Hazardous Materials CNB A-6.9.1.2. 1)
NFPA 101-20152018 Life Safety Code NBC 3.3.2.1.(2),

3.3.2.1.(3),
A-3.3.2.1.(2)
CNB 3.3.2.1. 2),
3.3.2.1. 3),
A-3.3.2.1. 2)

NFPA 10-2013 Portable Fire Extinguishers NFC 2.1.5.1.(2),
6.2.1.1.(1)
CNPI 2.1.5.1. 2),
6.2.1.1. 1)

NFPA 105-2013 Smoke Door Assemblies and Other Opening Protectives NBC 3.1.8.5.(3),
3.1.8.5.(7)
CNB 3.1.8.5. 3),
3.1.8.5. 7)
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NFPA 11-2016 Standard for Low-, Medium-, and High-Expansion Foam NFC 2.1.3.5.(3),
4.3.2.5.(2)
CNPI 2.1.3.5. 3),
4.3.2.5. 2)

NFPA 12A-2015 Halon 1301 Fire Extinguishing Systems NFC 2.1.3.5.(3),
A-2.1.3.5.(3)(c) and
(d)
CNPI 2.1.3.5. 3),
A-2.1.3.5. 3)c) et d)

NFPA 12B-1990 Halon 1211 Fire Extinguishing Systems NFC 2.1.3.5.(3),
A-2.1.3.5.(3)(c) and
(d)
CNPI 2.1.3.5. 3),
A-2.1.3.5. 3)c) et d)

NFPA 120-2015 Standard for Fire Prevention and Control in Coal Mines NFC A-5.3.1.3.(2)
CNPI A-5.3.1.3. 2)

NFPA 12-2015 Carbon Dioxide Extinguishing Systems NFC 2.1.3.5.(3)
CNPI 2.1.3.5. 3)

NFPA 13D-2016 Installation of Sprinkler Systems in One- and Two-Family
Dwellings and Manufactured Homes

NBC 3.2.4.1.(2),
3.2.5.12.(3),
A-3.2.5.12.(2),
A-3.2.5.12.(6),
A-3.2.5.13.(1),
9.10.18.2.(3)
CNB 3.2.4.1. 2),
3.2.5.12. 3),
A-3.2.5.12. 2),
A-3.2.5.12. 6),
A-3.2.5.13. 1),
9.10.18.2. 3)
NPC 2.6.3.1.(3)
CNP 2.6.3.1. 3)

NFPA 13R-201320191 Standard for the Installation of Sprinkler Systems in Low-Rise
Residential Occupancies

NBC 3.2.5.12.(2),
A-3.2.5.12.(2),
A-3.2.5.12.(6),
A-3.2.5.13.(1)
CNB 3.2.5.12. 2),
A-3.2.5.12. 2),
A-3.2.5.12. 6),
A-3.2.5.13. 1)

Footnote
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NFPA 13-201320192 Standard for the Installation of Sprinkler Systems NBC 3.1.9.1.(4),
3.2.4.8.(2),
3.2.4.15.(1),
3.2.5.12.(1),
3.3.2.14.(3),
A-3.1.11.5.(3),
A-3.2.4.9.(3)(f),
A-3.2.5.12.(1),
A-3.2.5.12.(6),
A-3.2.5.13.(1),
A-3.2.8.2.(3),
9.10.9.6.(11)
CNB 3.1.9.1. 4),
3.2.4.8. 2),
3.2.4.15. 1),
3.2.5.12. 1),
3.3.2.14. 3),
A-3.1.11.5. 3),
A-3.2.4.9. 3)f),
A-3.2.5.12. 1),
A-3.2.5.12. 6),
A-3.2.5.13. 1),
A-3.2.8.2. 3),
9.10.9.6. 11)
NFC A-2.1.3.1.(1),
3.2.1.1.(1),
3.2.2.4.(3),
3.2.3.3.(1),
3.2.4.3.(1),
3.2.6.3.(4),
A-3.2.1.1.(1)(a),
A-3.2.2.4.(3),
A-3.2.3.3.(2)
CNPI A-2.1.3.1. 1),
3.2.1.1. 1),
3.2.2.4. 3),
3.2.3.3. 1),
3.2.4.3. 1),
3.2.6.3. 4),
A-3.2.1.1. 1)a),
A-3.2.2.4. 3),
A-3.2.3.3. 2)

NFPA 14-2013 Installation of Standpipe and Hose Systems NBC 3.2.5.9.(1),
3.2.5.10.(1)
CNB 3.2.5.9. 1),
3.2.5.10. 1)

NFPA 15-20122017 Standard for Water Spray Fixed Systems for Fire Protection NFC 2.1.3.5.(4),
4.3.2.5.(2),
A-4.1.6.1.(1)
CNPI 2.1.3.5. 4),
4.3.2.5. 2),
A-4.1.6.1. 1)

NFPA 16-20112019 Standard on Installation of Foam-Water Sprinkler and Foam-
Water Spray Systems

NFC 2.1.3.5.(4)
CNPI 2.1.3.5. 4)

NFPA 17A-20132017 Standard for Wet Chemical Extinguishing Systems NFC 2.1.3.5.(3)
CNPI 2.1.3.5. 3)

NFPA 1710-2010 Organization and Deployment of Fire Suppression Operations,
Emergency Medical Operations, and Special Operations to the
Public by Career Fire Departments

NBC A-3.2.3.1.(8)
CNB A-3.2.3.1. 8)

NFPA 17-20132017 Standard for Dry Chemical Extinguishing Systems NFC 2.1.3.5.(3)
CNPI 2.1.3.5. 3)

NFPA 18-20112017 Standard on Wetting Agents NFC 2.1.3.5.(5)
CNPI 2.1.3.5. 5)

NFPA 2008 Fire Protection Handbook, Twentieth Edition NBC A-3.2.2.2.(1),
A-3.6.2.7.(5)
NFC A-2.4.1.3.(1)

Footnote
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NFPA 2008 Fire Protection Handbook, Twentieth Edition CNB A-3.2.2.2. 1),
A-3.6.2.7. 5)
CNPI A-2.4.1.3. 1)

NFPA 2010 Edition Fire Protection Guide to Hazardous Materials NBC A-6.9.1.2.(1)
NFPA 20-2016 Installation of Stationary Pumps for Fire Protection NBC 3.2.4.9.(4),

3.2.5.18.(1),
A-3.2.4.9.(3)(f)
CNB 3.2.4.9. 4),
3.2.5.18. 1),
A-3.2.4.9. 3)f)

NFPA 204-20152018 Standard for Smoke and Heat Venting NBC A-6.9.1.2.(1)
CNB A-6.9.1.2. 1)

NFPA 211-20162019 Standard for Chimneys, Fireplaces, Vents, and Solid Fuel-
Burning Appliances

NBC 6.3.3.2.(2),
6.3.3.3.(1)
CNB 6.3.3.2. 2),
6.3.3.3. 1)

NFPA 25-2017 Inspection, Testing, and Maintenance of Water-Based Fire
Protection Systems

NFC 6.4.1.1.(1)
CNPI 6.4.1.1. 1)

NFPA 30A-20152018 Code for Motor Fuel Dispensing Facilities and Repair Garages NBC A-6.9.1.2.(1)
CNB A-6.9.1.2. 1)

NFPA 30B-20152019 Code for the Manufacture and Storage of Aerosol Products NFC 3.2.5.2.(1),
3.2.5.5.(1),
A-3.2.5.2.(1)
CNPI 3.2.5.2. 1),
3.2.5.5. 1),
A-3.2.5.2. 1)

NFPA 30-20122018 Flammable and Combustible Liquids Code NBC A-6.9.1.2.(1)
CNB A-6.9.1.2. 1)
NFC 4.2.7.6.(1),
A-4.1.1.1.(2),
A-4.1.4.1.(1),
A-4.1.6.1.(1),
A-4.2.7.6.(1),
A-4.3.16.1.(1)
CNPI 4.2.7.6. 1),
A-4.1.1.1. 2),
A-4.1.4.1. 1),
A-4.1.6.1. 1),
A-4.2.7.6. 1),
A-4.3.16.1. 1)

NFPA 303-2016 Marinas and Boatyards NBC A-6.9.1.2.(1)
CNB A-6.9.1.2. 1)

NFPA 307-2016 Construction and Fire Protection of Marine Terminals, Piers, and
Wharves

NBC A-6.9.1.2.(1)
CNB A-6.9.1.2. 1)

NFPA 32-2016 Drycleaning Plants NBC A-6.9.1.2.(1)
CNB A-6.9.1.2. 1)
NFC 5.4.2.1.(1)
CNPI 5.4.2.1. 1)

NFPA 326-20152020 Standard for the Safeguarding of Tanks and Containers for
Entry, Cleaning, or Repair

NFC A-5.6.1.11.(4)
CNPI
A-5.6.1.11. 4)

NFPA 33-20162018 Standard for Spray Application Using Flammable or
Combustible Materials

NBC A-6.9.1.2.(1)
CNB A-6.9.1.2. 1)
NFC 5.4.5.2.(1)
CNPI 5.4.5.2. 1)

NFPA 34-20152018 Standard for Dipping, Coating, and Printing Processes Using
Flammable or Combustible Liquids

NBC A-6.9.1.2.(1)
CNB A-6.9.1.2. 1)
NFC 5.4.6.2.(1)
CNPI 5.4.6.2. 1)

NFPA 35-2016 Manufacture of Organic Coatings NBC A-6.9.1.2.(1)
CNB A-6.9.1.2. 1)

NFPA 36-2017 Solvent Extraction Plants NBC A-6.9.1.2.(1)
CNB A-6.9.1.2. 1)
NFC A-4.1.1.1.(2)
CNPI A-4.1.1.1. 2)
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NFPA 37-20152018 Standard for the Installation and Use of Stationary Combustion
Engines and Gas Turbines

NFC 4.3.13.2.(1)
CNPI 4.3.13.2. 1)

NFPA 40-20162019 Standard for the Storage and Handling of Cellulose Nitrate Film NBC A-6.9.1.2.(1)
CNB A-6.9.1.2. 1)

NFPA 409-2016 Aircraft Hangars NBC A-6.9.1.2.(1)
CNB A-6.9.1.2. 1)

NFPA 415-2016 Airport Terminal Buildings, Fueling Ramp Drainage, and Loading
Walkways

NBC A-6.9.1.2.(1)
CNB A-6.9.1.2. 1)

NFPA 484-20152019 Standard for Combustible Metals NBC A-6.9.1.2.(1)
CNB A-6.9.1.2. 1)
NFC A-5.3.1.3.(2)
CNPI A-5.3.1.3. 2)

NFPA 497-2017 Classification of Flammable Liquids, Gases, or Vapors and of
Hazardous (Classified) Locations for Electrical Installations in
Chemical Process Areas

NFC A-4.1.4.1.(1)
CNPI A-4.1.4.1. 1)

NFPA 505-20132018 Powered Industrial Trucks Including Type Designations, Areas of
Use, Conversions, Maintenance, and Operations

NFC 3.1.3.1.(1)
CNPI 3.1.3.1. 1)

NFPA 51A-2012 Acetylene Cylinder Charging Plants NBC A-6.9.1.2.(1)
CNB A-6.9.1.2. 1)

NFPA 51-2018 Design and Installation of Oxygen-Fuel Gas Systems for
Welding, Cutting, and Allied Processes

NBC A-6.9.1.2.(1)
CNB A-6.9.1.2. 1)
NFC 5.2.2.4.(1)
CNPI 5.2.2.4. 1)

NFPA 55-20162020 Compressed Gases and Cryogenic Fluids Code NBC A-6.9.1.2.(1)
CNB A-6.9.1.2. 1)
NFC A-3.1.1.4.,
A-5.5.5.3.(5)(b)
and (7)(b)
CNPI A-3.1.1.4.,
A-5.5.5.3. 5)b)
et 7)b)

NFPA 61-2017 Prevention of Fires and Dust Explosions in Agricultural and Food
Processing Facilities

NBC A-6.9.1.2.(1)
CNB A-6.9.1.2. 1)
NFC A-5.3.1.3.(2)
CNPI A-5.3.1.3. 2)

NFPA 654-20132017 Standard for the Prevention of Fire and Dust Explosions from
the Manufacturing, Processing, and Handling of Combustible
Particulate Solids

NBC A-6.9.1.2.(1)
CNB A-6.9.1.2. 1)
NFC A-5.3.1.3.(2)
CNPI A-5.3.1.3. 2)

NFPA 655-2017 Prevention of Sulfur Fires and Explosions NBC A-6.9.1.2.(1)
CNB A-6.9.1.2. 1)
NFC A-5.3.1.3.(2)
CNPI A-5.3.1.3. 2)

NFPA 664-20122017 Standard for the Prevention of Fires and Explosions in Wood
Processing and Woodworking Facilities

NBC A-6.9.1.2.(1)
CNB A-6.9.1.2. 1)
NFC 5.3.2.1.(1),
A-5.3.1.3.(2)
CNPI 5.3.2.1. 1),
A-5.3.1.3. 2)

NFPA 68-2013 Explosion Protection by Deflagration Venting NBC 3.3.6.4.(2),
A-3.6.2.7.(5),
A-6.9.1.2.(1)
CNB 3.3.6.4. 2),
A-3.6.2.7. 5),
A-6.9.1.2. 1)
NFC 3.2.8.2.(1),
4.3.14.3.(1),
4.9.3.1.(1),
4.9.4.2.(1),
5.3.1.6.(2)
CNPI 3.2.8.2. 1),
4.3.14.3. 1),
4.9.3.1. 1),
4.9.4.2. 1),
5.3.1.6. 2)
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NFPA 69-2014 Explosion Prevention Systems NBC A-3.6.2.7.(5),
A-6.9.1.2.(1)
CNB A-3.6.2.7. 5),
A-6.9.1.2. 1)
NFC 4.3.2.5.(2),
4.9.4.2.(1),
5.3.1.7.(2)
CNPI 4.3.2.5. 2),
4.9.4.2. 1),
5.3.1.7. 2)

NFPA 705-20132018 Recommended Practice for a Field Flame Test for Textiles and
Films

NFC 2.3.2.2.(1),
2.9.2.1.(1),
A-2.3.2.2.(1)
CNPI 2.3.2.2. 1),
2.9.2.1. 1),
A-2.3.2.2. 1)

NFPA 72-20162019 National Fire Alarm and Signaling Code NBC
A-3.2.4.22.(1)(b)
CNB
A-3.2.4.22. 1)b)

NFPA 80A-2012 Protection of Buildings from Exterior Fire Exposures NBC A-3
CNB A-3
NFC A-2.4.1.1.(6)
CNPI A-2.4.1.1. 6)

NFPA 80-2013 Fire Doors and Other Opening Protectives NBC 3.1.8.5.(2),
3.1.8.12.(2),
3.1.8.16.(1),
3.1.9.1.(5),
A-3.1.8.1.(2),
A-3.2.8.2.(3),
9.10.9.6.(13),
9.10.13.1.(1)
NBC D-5.2.1.
CNB 3.1.8.5. 2),
3.1.8.12. 2),
3.1.8.16. 1),
3.1.9.1. 5),
A-3.1.8.1. 2),
A-3.2.8.2. 3),
9.10.9.6. 13),
9.10.13.1. 1)
CNB
article D-5.2.1.
NFC 2.2.2.4.(5)
CNPI 2.2.2.4. 5)

NFPA 82-2014 Incinerators and Waste and Linen Handling Systems and
Equipment

NBC 6.2.2.1.(1),
9.10.10.5.(2)
CNB 6.2.2.1. 1),
9.10.10.5. 2)
NFC 2.6.2.2.(1)
CNPI 2.6.2.2. 1)

NFPA 85-20152019 Boiler and Combustion Systems Hazards Code NBC A-6.9.1.2.(1)
CNB A-6.9.1.2. 1)

NFPA 86-20152019 Standard for Ovens and Furnaces NBC A-6.9.1.2.(1)
CNB A-6.9.1.2. 1)
NFC 5.4.1.2.(1)
CNPI 5.4.1.2. 1)

NFPA 88A-20152019 Standard for Parking Structures NBC A-6.9.1.2.(1)
CNB A-6.9.1.2. 1)
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NFPA 91-20102015 Standard for Exhaust Systems for Air Conveying of Vapors,
Gases, Mists, and Noncombustible Particulate Solids

NBC 6.3.4.3.(1),
A-6.9.1.2.(1)
CNB 6.3.4.3. 1),
A-6.9.1.2. 1)
NFC 3.2.2.3.(5),
4.1.7.2.(5),
A-5.3.1.3.(2)
CNPI 3.2.2.3. 5),
4.1.7.2. 5),
A-5.3.1.3. 2)

NFPA 96-2014 Ventilation Control and Fire Protection of Commercial Cooking
Operations

NBC 3.2.4.8.(2),
3.6.3.5.(1),
A-3.3.1.2.(2),
A-3.6.3.5.,
6.3.1.7.(1),
A-6.9.1.2.(1),
A-9.10.1.4.(1)
CNB 3.2.4.8. 2),
3.6.3.5. 1),
A-3.3.1.2. 2),
A-3.6.3.5.,
6.3.1.7. 1),
A-6.9.1.2. 1),
A-9.10.1.4. 1)
NFC 2.6.1.9.(2)
CNPI 2.6.1.9. 2)

NFRC 100-2010 Determining Fenestration Product U-factors NBC 9.36.2.2.(3)
CNB 9.36.2.2. 3)
NECB 3.1.1.5.(3)
CNÉB 3.1.1.5. 3)

NFRC 200-2010 Determining Fenestration Product Solar Heat Gain Coefficient
and Visible Transmittance at Normal Incidence

NBC 9.36.2.2.(3)
CNB 9.36.2.2. 3)

NIST Building Materials and Structures
Report BMS-79, 1941

Water-Distributing Systems for Buildings NPC A-2.6.3.
CNP A-2.6.3.

NLGA SPS-1-20132017 Fingerjoined Structural Lumber NBC
Table 9.10.3.1.-A,
A-9.23.10.4.(1)
CNB
Tableau 9.10.3.1.-
A, A-9.23.10.4. 1)

NLGA SPS-3-20132017 Fingerjoined " "Vertical Stud Use Only" " Lumber NBC
Table 9.10.3.1.-A,
A-9.23.10.4.(1)
CNB
Tableau 9.10.3.1.-
A, A-9.23.10.4. 1)

NLGA 20142017 Standard Grading Rules for Canadian Lumber NBC 9.3.2.1.(1),
A-9.3.2.1.(1), A-
Table 9.3.2.1.,
A-9.3.2.8.(1),
A-9.23.10.4.(1)
CNB 9.3.2.1. 1),
A-9.3.2.1. 1), A-
Tableau 9.3.2.1.,
A-9.3.2.8. 1),
A-9.23.10.4. 1)

NRC CBD 222 Airtight Houses and Carbon Monoxide Poisoning NBC A-9.33.1.1.(2)
NRC CBD 230 Applying Building Codes to Existing Buildings NBC

A-1.1.1.1.(1) of
Division A

NRC CBD 231 Moisture Problems in Houses NBC A-9.25.3.1.(1)
CNRC DCC 222F Étanchéité à l'air des maisons et oxycarbonisme CNB A-9.33.1.1. 2)
CNRC DCC 230F Application des codes aux bâtiments existants CNB

A-1.1.1.1. 1) de la
division A
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CNRC DCC 231F Problèmes d'humidité dans les maisons CNB A-9.25.3.1. 1)
NRC 1988 Performance and Acceptability of Wood Floors – Forintek

Studies
NBC A-9.23.4.2.(2)

CNRC 1988 Performance and Acceptability of Wood Floors – Forintek
Studies

CNB A-9.23.4.2. 2)

NRCA 2nd3rd Edition, 20092017 The NRCA Vegetative Roof Systems Manual NBC A-5.6.1.2.(2)
CNB A-5.6.1.2. 2)

NRCA 2005 The NRCA Waterproofing Manual NBC A-5.6.2.1.
CNB A-5.6.2.1.

NRCA 20152019 The NRCA Roofing Manual: Membrane Roof Systems NBC A-5.6.2.1.
CNB A-5.6.2.1.

RNCan DORS/94-651-2013 Loi sur l’efficacité énergétique et son Règlement CNÉB 5.2.12.4. 1),
6.2.2.4. 2),
6.2.2.5. 1)

RNCan L.R.C. (1985), ch. E-17 Loi sur les explosifs CNB 3.3.6.2. 3)
CNPI 3.1.1.3. 1),
A-3.2.9.1. 1),
5.1.1.2. 1)

NRCan R.S.C., 1985, c. E-17 Explosives Act NBC 3.3.6.2.(3)
NFC 3.1.1.3.(1),
A-3.2.9.1.(1),
5.1.1.2.(1)

NRCan SOR/94-651-2013 Energy Efficiency Act and its Regulations NECB 5.2.12.4.(1),
6.2.2.4.(2),
6.2.2.5.(1)

NRCan 2010 Display Fireworks Manual NFC 5.1.1.3.(1)
RNCan 2010 Manuel de l'artificier CNPI 5.1.1.3. 1)
NYCDH 2008 Guidelines on Assessment and Remediation of Fungi in Indoor

Environments
NBC A-5.5.1.1.
CNB A-5.5.1.1.

OCIMF 2009 Guide to Manufacturing and Purchasing Hoses for Offshore
Moorings, 5th Edition

NFC
A-4.8.8.1.(1)(a)
CNPI
A-4.8.8.1. 1)a)

OMMAH 2012 2012 Building Code Compendium, Volume 2, Supplementary
Standard SB-7, Guards for Housing and Small Buildings

NBC A-9.8.8.2.
CNB A-9.8.8.2.

SFPE 4th Edition Handbook of Fire Protection Engineering NFC A-4.1.6.1.(1)
CNPI A-4.1.6.1. 1)

SMACNA ANSI/SMACNA 006-2006 HVAC Duct Construction Standards – Metal and Flexible NBC 9.33.6.5.(2),
A-9.36.3.2.(2)
CNB 9.33.6.5. 2),
A-9.36.3.2. 2)
NECB 5.2.2.3.(1),
Table 5.2.2.3.,
A-5.2.2.1.(1)
CNÉB 5.2.2.3. 1),
Tableau 5.2.2.3.,
A-5.2.2.1. 1)

SMACNA ANSI/SMACNA 016-2012 HVAC Air Duct Leakage Test Manual NECB 5.2.2.4.(1),
A-5.2.2.1.(1)
CNÉB 5.2.2.4. 1),
A-5.2.2.1. 1)

SMACNA 2003 Fibrous Glass Duct Construction Standards NECB A-5.2.2.1.(1)
CNÉB A-5.2.2.1. 1)

SMACNA 2006 HVAC Systems – Duct Design NECB A-5.2.2.1.(1)
CNÉB A-5.2.2.1. 1)

SMACNA 2012 Architectural Sheet Metal Manual, Seventh Edition NBC A-5.6.2.1.
CNB A-5.6.2.1.

SPRI ANSI/GRHC/SPRI VR-1-20112018 Procedure for Investigating Resistance to Root or Rhizome
Penetration on Vegetative Roofs

NBC 5.6.1.2.(2)
CNB 5.6.1.2. 2)

SPRI ANSI/SPRI WD-1-20082014 Wind Design Standard Practice for Roofing Assemblies NBC A-5.2.2.2.(4)
CNB A-5.2.2.2. 4)
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STI SP031-2008 Repair of Shop Fabricated Aboveground Tanks for Storage of
Flammable and Combustible Liquids

NFC 4.3.1.10.(2)
CNPI 4.3.1.10. 2)

TC DORS/2012-69 Règlement sur la pollution par les bâtiments et sur les produits
chimiques dangereux

CNPI
A-4.8.8.1. 1)a)

TC DORS/2016-95 Règlement sur le transport des marchandises dangereuses
(TMD)

CNB 1.4.1.2. 1) de
la division A,
A-1.4.1.2. 1) de la
division A,
A-3.3.1.2. 1)
CNPI 1.4.1.2. 1) de
la division A,
A-1.4.1.2. 1) de la
division A,
3.1.2.1. 1),
3.2.7.1. 3),
Tableau 3.2.7.1.,
Tableau 3.2.7.6.,
3.2.7.14. 1),
3.2.7.14. 4),
3.2.7.15. 2),
3.3.4.1. 3),
A-3.2.7.1. 3)b),
A-3.2.7.6. 3),
A-3.2.7.14. 1),
4.1.1.1. 3),
4.2.3.1. 1),
4.2.3.2. 2),
A-4.1.2.1.,
A-4.2.2.3. 2)

TC DORS/82-1015 Règlement sur la prévention des étincelles électriques sur les
chemins de fer

CNPI 4.7.4.5. 2),
4.8.5.1. 1)

TC DORS/96-433 Règlement de l'aviation canadien – Partie III CNB 4.1.5.13. 1)
CNPI 2.13.1.1. 1)

TC General Order No. O-32, C.R.C.,
c1148

Flammable Liquids Bulk Storage Regulations NFC 4.5.6.5.(4),
4.7.2.2.(1),
4.7.4.1.(2)

TC Ordonnance générale n° 0-32,
C.R.C., ch. 1148

Règlement sur l'emmagasinage en vrac des liquides
inflammables

CNPI 4.5.6.5. 4),
4.7.2.2. 1),
4.7.4.1. 2)

TC SOR/2012-69 Vessel Pollution and Dangerous Chemicals Regulations NFC
A-4.8.8.1.(1)(a)

TC SOR/2016-95 Transportation of Dangerous Goods Regulations (TDGR) NBC 1.4.1.2.(1) of
Division A,
A-1.4.1.2.(1) of
Division A,
A-3.3.1.2.(1)
NFC 1.4.1.2.(1) of
Division A,
A-1.4.1.2.(1) of
Division A,
3.1.2.1.(1),
3.2.7.1.(3),
Table 3.2.7.1.,
Table 3.2.7.6.,
3.2.7.14.(1),
3.2.7.14.(4),
3.2.7.15.(2),
3.3.4.1.(3),
A-3.2.7.1.(3)(b),
A-3.2.7.6.(3),
A-3.2.7.14.(1),
4.1.1.1.(3),
4.2.3.1.(1),
4.2.3.2.(2),
A-4.1.2.1.,
A-4.2.2.3.(2)
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TC SOR/82-1015 Railway Prevention of Electric Sparks Regulations NFC 4.7.4.5.(2),
4.8.5.1.(1)

TC SOR/96-433 Canadian Aviation Regulations – Part III NBC 4.1.5.13.(1)
NFC 2.13.1.1.(1)

TC 2001 Standards Respecting Pipeline Crossings Under Railways NFC 4.5.6.5.(3)
TC 2001 Normes concernant les canalisations traversant sous les voies

ferrées
CNPI 4.5.6.5. 3)

TIAC 2013 Mechanical Insulation Best Practices Guide NBC A-6.3.2.5.
NPC A-2.3.5.3.
NECB A-5.2.2.5.(7)
and 5.2.5.3.(7)

ACIT 2013 Guide des meilleures pratiques d’isolation mécanique CNB A-6.3.2.5.
CNP A-2.3.5.3.
CNÉB A-5.2.2.5. 7)
et 5.2.5.3. 7)

TPIC 20142019 Truss Design Procedures and Specifications for Light Metal Plate
Connected Wood Trusses (Limit States Design)

NBC 9.23.14.11.(6)
CNB 9.23.14.11. 6)

TWC 1993 Details of Air Barrier Systems for Houses NBC A-9.25.5.1.(1)
CNB A-9.25.5.1. 1)

TWC 1995 High-Rise Residential Construction Guide NBC A-5.6.2.1.
CNB A-5.6.2.1.

UL ANSI/CAN/UL/ULC 300-20052019 Fire Testing of Fire Extinguishing Systems for Protection of
Commercial Cooking Equipment

CNB 6.9.1.3. 1)

UL ANSI/CAN/UL/ULC 300-20052019 Fire Testing of Fire Extinguishing Systems for Protection of
Commercial Cooking Equipment

NBC 6.9.1.3.(1)

UL ANSI/UL- 1784-042015 Air Leakage Tests of Door Assemblies and Other Opening
Protectives

NBC 3.1.8.4.(4)
CNB 3.1.8.4. 4)

UL 731-1995 Oil-Fired Unit Heaters NBC
Table 9.36.3.10.
CNB
Tableau 9.36.3.10.

ULC CAN/ULC-S1001-11 Integrated Systems Testing of Fire Protection and Life Safety
Systems

NBC 3.2.9.1.(1),
A-3.2.9.1.(1),
9.10.1.2.(1)
NFC 6.8.1.1.(1),
A-6.8.1.1.(1)

ULC CAN/ULC-S1001-11 Essais intégrés de systèmes de protection incendie et de
sécurité des personnes

CNB 3.2.9.1. 1),
A-3.2.9.1. 1),
9.10.1.2. 1)
CNPI 6.8.1.1. 1),
A-6.8.1.1. 1)

ULC CAN/ULC-S101-14-REV1 Fire Endurance Tests of Building Construction and Materials NBC 3.1.5.7.(2),
3.1.5.14.(5),
3.1.5.14.(6),
3.1.5.15.(3),
3.1.5.15.(4),
3.1.7.1.(1),
3.1.11.7.(1),
3.2.3.8.(1),
3.2.6.5.(6),
A-3.1.5.14.(5)(d),
A-3.2.6.5.(6)(b),
9.10.16.3.(1),
Table 9.10.3.1.-B
NBC D-1.1.1.,
D-1.12.1., D-2.3.2.
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ULC CAN/ULC-S101-14-RÉV1 Résistance au feu pour les bâtiments et les matériaux de
construction

CNB 3.1.5.7. 2),
3.1.5.14. 5),
3.1.5.14. 6),
3.1.5.15. 3),
3.1.5.15. 4),
3.1.7.1. 1),
3.1.11.7. 1),
3.2.3.8. 1),
3.2.6.5. 6),
A-3.1.5.14. 5)d),
A-3.2.6.5. 6)b),
9.10.16.3. 1),
Tableau 9.10.3.1.-
B
CNB
article D-1.1.1.,
article D-1.12.1.,
article D-2.3.2.

ULC CAN/ULC-S102-10 Test for Surface Burning Characteristics of Building Materials
and Assemblies

NBC 3.1.5.24.(1),
3.1.12.1.(1),
Table 5.9.1.1.,
Table 9.23.17.2.-A,
9.29.5.2.(1)
NBC D-1.1.1.

ULC CAN/ULC-S102-10 Caractéristiques de combustion superficielle des matériaux de
construction et assemblages

CNB 3.1.5.24. 1),
3.1.12.1. 1),
Tableau 5.9.1.1.,
Tableau 9.23.17.2.-
A, 9.29.5.2. 1)
CNB
article D-1.1.1.

ULC CAN/ULC-S102.2:2018-10REV1 Test for Surface Burning Characteristics of Flooring, Floor
Coverings, and Miscellaneous Materials and Assemblies

NBC 3.1.12.1.(2),
3.1.13.4.(1)
NBC D-1.1.1.,
D-3.1.1.

ULC CAN/ULC-S102.2:2018-10RÉV1 Caractéristiques de combustion superficielle des revêtements de
sol et des divers matériaux et assemblages

CNB 3.1.12.1. 2),
3.1.13.4. 1)
CNB
article D-1.1.1.,
article D-3.1.1.

ULC CAN/ULC-S102.3-07:2018 Fire Test of Light Diffusers and Lenses NBC 3.1.13.4.(1)
ULC CAN/ULC-S102.3-07:2018 Résistance au feu pour les diffuseurs et verres d'appareils

d'éclairage
CNB 3.1.13.4. 1)

ULC CAN/ULC-S102.4-10:2017 Test for Fire and Smoke Characteristics of Electrical Wiring,
Cables and Non-Metallic Raceways

NBC 3.1.4.3.(2),
3.1.5.21.(2),
3.1.5.23.(2)

ULC CAN/ULC-S102.4-10:2017 Essai, Caractéristiques de résistance au feu et à la fumée des
fils et câbles électriques et des canalisations non métalliques

CNB 3.1.4.3. 2),
3.1.5.21. 2),
3.1.5.23. 2)

ULC CAN/ULC-S104-15 Fire Tests of Door Assemblies NBC 3.1.8.4.(1),
3.2.6.5.(3)

ULC CAN/ULC-S104-15 Essais de résistance au feu des portes CNB 3.1.8.4. 1),
3.2.6.5. 3)

ULC CAN/ULC-S105-16 Fire Door Frames Meeting the Performance Required by
CAN/ULC-S104

NBC 9.10.13.6.(1)

ULC CAN/ULC-S105-16 Cadres de porte coupe-feu satisfaisant aux exigences de
rendement de la norme CAN/ULC-S104

CNB 9.10.13.6. 1)

ULC CAN/ULC-S106-15 Fire Tests of Window and Glass Block Assemblies NBC 3.1.8.4.(1)
ULC CAN/ULC-S106-15 Essais de comportement au feu des fenêtres et des briques de

verre
CNB 3.1.8.4. 1)

ULC CAN/ULC-S107-10:2019 Fire Tests of Roof Coverings NBC 3.1.15.1.(1)
ULC CAN/ULC-S107-10:2019 Essai de résistance au feu des matériaux de couverture CNB 3.1.15.1. 1)
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ULC CAN/ULC-S109-14 Flame Tests of Flame-Resistant Fabrics and Films NBC 3.1.6.5.(1),
3.1.16.1.(1),
3.6.5.2.(2),
3.6.5.3.(1),
9.33.6.3.(1)
NFC 2.3.2.1.(1)

ULC CAN/ULC-S109-14 Essais de comportement au feu des tissus et pellicules
ininflammables

CNB 3.1.6.5. 1),
3.1.16.1. 1),
3.6.5.2. 2),
3.6.5.3. 1),
9.33.6.3. 1)
CNPI 2.3.2.1. 1)

ULC CAN/ULC-S110-13 Test for Air Ducts NBC 3.6.5.1.(2),
3.6.5.1.(5),
9.33.6.2.(2),
9.33.6.2.(4)

ULC CAN/ULC-S110-13 Essai des conduits d'air CNB 3.6.5.1. 2),
3.6.5.1. 5),
9.33.6.2. 2),
9.33.6.2. 4)

ULC CAN/ULC-S111-13 Fire Tests for Air Filter Units NBC 6.3.2.13.(1),
9.33.6.14.(1)

ULC CAN/ULC-S111-13 Essai de résistance au feu des filtres CNB 6.3.2.13. 1),
9.33.6.14. 1)

ULC CAN/ULC-S112-10 Fire Test of Fire Damper Assemblies NBC 3.1.8.4.(1),
A-3.2.6.6.(1)

ULC CAN/ULC-S112-10 Essai de résistance au feu des registres coupe-feu CNB 3.1.8.4. 1),
A-3.2.6.6. 1)

ULC CAN/ULC-S112.1-10 Leakage Rated Dampers for Use in Smoke Control Systems NBC 3.1.8.4.(3),
6.3.2.7.(3)

ULC CAN/ULC-S112.1-10 Registres étanches pour systèmes de désenfumage CNB 3.1.8.4. 3),
6.3.2.7. 3)

ULC CAN/ULC-S112.2-07 Fire Test of Ceiling Firestop Flap Assemblies NBC 3.6.4.3.(2),
9.10.13.14.(1)
NBC D-2.3.10.,
D-2.3.11.

ULC CAN/ULC-S112.2-07 Comportement au feu des clapets coupe-feu situés dans les
plafonds

CNB 3.6.4.3. 2),
9.10.13.14. 1)
CNB
article D-2.3.10.,
article D-2.3.11.

ULC CAN/ULC-S113-16 Wood Core Doors Meeting the Performance Required by
CAN/ULC-S104 for Twenty Minute Fire Rated Closure
Assemblies

NBC 9.10.13.2.(1),
A-9.10.9.3.(2),
A-9.10.13.2.(1)

ULC CAN/ULC-S113-16 Portes à âme de bois satisfaisant aux exigences de rendement
de CAN/ULC-S104 pour les dispositifs de fermeture ayant un
degré de résistance au feu de vingt minutes

CNB 9.10.13.2. 1),
A-9.10.9.3. 2),
A-9.10.13.2. 1)

ULC CAN/ULC-S114-05:2018 Test for Determination of Non-Combustibility in Building Materials NBC 1.4.1.2.(1) of
Division A
NBC D-1.1.1.,
D-4.1.1., D-4.2.1.
NPC 1.4.1.2.(1) of
Division A

ULC CAN/ULC-S114-05:2018 Détermination de l'incombustibilité des matériaux de construction CNB 1.4.1.2. 1) de
la division A
CNB
article D-1.1.1.,
article D-4.1.1.,
article D-4.2.1.
CNP 1.4.1.2. 1) de
la division A

Canadian Commission on Building and Fire Codes 1640

Last modified: 2020-01-14
Page: 60/68



Issuing
Agency

Document Number Title of Document Code Reference

ULC CAN/ULC-S115-11 Fire Tests of Firestop Systems NBC 3.1.5.19.(3),
3.1.9.1.(1),
3.1.9.1.(2),
3.1.9.1.(3),
3.1.9.4.(1),
3.1.9.5.(4),
9.10.9.6.(2),
9.10.9.7.(3)

ULC CAN/ULC-S115-11 Essais de résistance au feu des dispositifs coupe-feu CNB 3.1.5.19. 3),
3.1.9.1. 1),
3.1.9.1. 2),
3.1.9.1. 3),
3.1.9.4. 1),
3.1.9.5. 4),
9.10.9.6. 2),
9.10.9.7. 3)

ULC CAN/ULC-S124-06 Test for the Evaluation of Protective Coverings for Foamed
Plastic

NBC 3.1.5.15.(2),
A-3.1.5.14.(5)(d)

ULC CAN/ULC-S124-06 Évaluation des revêtements protecteurs des mousses plastiques CNB 3.1.5.15. 2),
A-3.1.5.14. 5)d)

ULC CAN/ULC-S126-14 Test for Fire Spread Under Roof-Deck Assemblies NBC 3.1.14.1.(1),
3.1.14.2.(1)

ULC CAN/ULC-S126-14 Essai de propagation des flammes sous les platelages de toits CNB 3.1.14.1. 1),
3.1.14.2. 1)

ULC CAN/ULC-S134-13 Fire Test of Exterior Wall Assemblies NBC 3.1.5.5.(1),
9.10.14.5.(2),
9.10.15.5.(2),
9.10.15.5.(3)

ULC CAN/ULC-S134-13 Essais de comportement au feu des murs extérieurs CNB 3.1.5.5. 1),
9.10.14.5. 2),
9.10.15.5. 2),
9.10.15.5. 3)

ULC CAN/ULC-S137-07:2017 Fire Growth of Mattresses (Open Flame Test) NFC 2.3.2.3.(2)
ULC CAN/ULC-S137-07:2017 PropagationMéthode d'essai normalisée pour la propagation

du feu sur les matelas (essai à la flamme nue)
CNPI 2.3.2.3. 2)

ULC CAN/ULC-S138-06 Test for Fire Growth of Insulated Building Panels in a Full-Scale
Room Configuration

NBC 3.1.5.7.(1),
3.1.5.7.(3)

ULC CAN/ULC-S138-06 Essai de propagation du feu dans les panneaux de construction
isolés d'une configuration de pièces à l'échelle réelle

CNB 3.1.5.7. 1),
3.1.5.7. 3)

ULC CAN/ULC-S139:2017-12REV1 Standard Fire Test for Evaluation ofCircuit Integrity of
ElectricalFire-Resistive Power, DataInstrumentation, Control
and Optical FibreData Cables

NBC 3.2.7.10.(2),
3.2.7.10.(3)

ULC CAN/ULC-S139:2017-12RÉV1 EssaiNorme sur d'essai de résistance au feu pour l’évaluation
de l’intégrité des câbles électriques, des câbles de données
etcircuits des câbles àd'alimentation, de
fibresl'instrumentation, des optiquescontrôles et de
données

CNB 3.2.7.10. 2),
3.2.7.10. 3)

ULC CAN/ULC-S143-14 Fire Tests for Non-Metallic Electrical and Optical Fibre Cable
Raceway Systems

NBC 3.1.5.23.(1)

ULC CAN/ULC-S143-14 Essai de comportement au feu des systèmes de canalisation non
métalliques pour câbles électriques et à fibres optiques

CNB 3.1.5.23. 1)

ULC CAN/ULC-S144-12 Fire Resistance Test – Grease Duct Assemblies NBC 3.6.3.5.(2),
A-3.6.3.5.

ULC CAN/ULC-S144-12 Résistance au feu — conduits de graisse CNB 3.6.3.5. 2),
A-3.6.3.5.

ULC CAN/ULC-S503-05 Carbon-Dioxide Fire Extinguishers NFC 2.1.5.1.(3)
ULC CAN/ULC-S503-05 Extincteurs au dioxyde de carbone CNPI 2.1.5.1. 3)
ULC CAN/ULC-S504-12 Dry Chemical Fire Extinguishers NFC 2.1.5.1.(3)
ULC CAN/ULC-S504-12 Extincteurs à poudres chimiques CNPI 2.1.5.1. 3)
ULC CAN/ULC-S507-05 Water Fire Extinguishers NFC 2.1.5.1.(3)
ULC CAN/ULC-S507-05 Extincteurs à eau CNPI 2.1.5.1. 3)
ULC CAN/ULC-S508-02 Rating and Fire Testing of Fire Extinguishers NFC 2.1.5.1.(4)
ULC CAN/ULC-S508-02 Classification et essai sur foyers types des extincteurs CNPI 2.1.5.1. 4)
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ULC CAN/ULC-S512-M87 Halogenated Agent Hand and Wheeled Fire Extinguishers NFC 2.1.5.1.(3)
ULC CAN/ULC-S512-M87 Extincteurs à produits halogénés, à main et sur roues CNPI 2.1.5.1. 3)
ULC CAN/ULC-S524-14 Installation of Fire Alarm Systems NBC 3.1.8.11.(3),

3.1.8.14.(3),
3.2.4.5.(1),
3.2.4.20.(8),
3.2.4.20.(13),
A-3.2.4.7.(4),
A-3.2.4.18.(8) and
(9), A-3.2.4.20.(8),
9.10.19.4.(3),
9.10.19.6.(2)

ULC CAN/ULC-S524-14 Installation des systèmes d’alarme incendie CNB 3.1.8.11. 3),
3.1.8.14. 3),
3.2.4.5. 1),
3.2.4.20. 8),
3.2.4.20. 13),
A-3.2.4.7. 4),
A-3.2.4.18. 8) et 9),
A-3.2.4.20. 8),
9.10.19.4. 3),
9.10.19.6. 2)

ULC CAN/ULC-S526-16 Visible Signaling Devices for Fire Alarm and Signaling Systems,
Including Accessories

NBC A-3.2.4.19.(2)

ULC CAN/ULC-S526-16 Appareils à signal visuel pour systèmes d'alarme incendie, y
compris les accessoires

CNB A-3.2.4.19. 2)

ULC CAN/ULC-S531-1419 Smoke Alarms NBC 3.2.4.20.(2),
9.10.19.1.(1)
NFC 2.1.3.3.(1)

ULC CAN/ULC-S531-1419 Avertisseurs de fumée CNB 3.2.4.20. 2),
9.10.19.1. 1)
CNPI 2.1.3.3. 1)

ULC CAN/ULC-S536-13:2019 Standard for Inspection and Testing of Fire Alarm Systems NFC 6.3.1.2.(1)
ULC CAN/ULC-S536-13:2019 Norme sur Inspection et mise à l'essai des réseaux avertisseurs

d'incendie
CNPI 6.3.1.2. 1)

ULC CAN/ULC-S537-13:2019 Standard for Verification of Fire Alarm Systems NBC 3.2.4.5.(2)
ULC CAN/ULC-S537-13:2019 Norme sur Vérification des réseaux avertisseurs d'incendie CNB 3.2.4.5. 2)
ULC CAN/ULC-S540-13 Residential Fire and Life Safety Warning Systems: Installation,

Inspection, Testing and Maintenance
NBC 3.2.4.21.(1),
9.10.19.8.(1)

ULC CAN/ULC-S540-13 Systèmes d’alarme incendie résidentiels et de sécurité des
personnes : installation, inspection, mise à l'essai et entretien

CNB 3.2.4.21. 1),
9.10.19.8. 1)

ULC CAN/ULC-S552-14 Inspection, Testing and Maintenance of Smoke Alarms NFC 6.7.1.1.(1)
ULC CAN/ULC-S552-14 Inspection, mise à l’essai et entretien des avertisseurs de fumée CNPI 6.7.1.1. 1)
ULC CAN/ULC-S553-14 Installation of Smoke Alarms NBC 3.2.4.20.(11),

9.10.19.3.(2)
NFC 2.1.3.3.(3)

ULC CAN/ULC-S553-14 Installation des avertisseurs de fumée CNB 3.2.4.20. 11),
9.10.19.3. 2)
CNPI 2.1.3.3. 3)

ULC CAN/ULC-S554-16 Water Based Agent Fire Extinguishers NFC 2.1.5.1.(3)
ULC CAN/ULC-S554-16 Extincteurs à agent à base d’eau CNPI 2.1.5.1. 3)
ULC CAN/ULC-S561-13 Installation and Services for Fire Signal Receiving Centres and

Systems
NBC 3.2.4.7.(4),
A-3.2.4.7.(4)
NFC 6.3.1.3.(1)

ULC CAN/ULC-S561-13 Installation et services – Systèmes et centrales de réception
d'alarme incendie

CNB 3.2.4.7. 4),
A-3.2.4.7. 4)
CNPI 6.3.1.3. 1)

ULC CAN/ULC-S566-17 Halocarbon Clean Agent Fire Extinguishers NFC 2.1.5.1.(3)
ULC CAN/ULC-S566-17 Extincteurs aux agents propres à l’halocarbure CNPI 2.1.5.1. 3)
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ULC CAN/ULC-S572-17 Photoluminescent and Self-Luminous Exit Signs and Path
Marking Systems

NBC 3.4.5.1.(3),
3.4.5.1.(4),
A-3.4.5.1.(4),
9.9.11.3.(3),
9.9.11.3.(4)

ULC CAN/ULC-S572-17 Panneaux de signalisation d’issue et systèmes de marquage de
parcours photoluminescents et autolumineux

CNB 3.4.5.1. 3),
3.4.5.1. 4),
A-3.4.5.1. 4),
9.9.11.3. 3),
9.9.11.3. 4)

ULC CAN/ULC-S601-14-REV1 Shop Fabricated Steel Aboveground Tanks for Flammable and
Combustible Liquids

NFC 4.3.1.2.(1),
4.3.3.2.(1)

ULC CAN/ULC-S601-14-RÉV1 Réservoirs hors sol en acier fabriqués en usine pour liquides
inflammables et combustibles

CNPI 4.3.1.2. 1),
4.3.3.2. 1)

ULC CAN/ULC-S602-14-REV1 Aboveground Steel Tanks for Fuel Oil and Lubricating Oil NFC 4.3.1.2.(1)
ULC CAN/ULC-S602-14-RÉV1 Réservoirs en acier non enterrés pour le mazout et l’huile

lubrifiante
CNPI 4.3.1.2. 1)

ULC CAN/ULC-S603.1-11-REV1 External Corrosion Protection Systems for Steel Underground
Tanks for Flammable and Combustible Liquids

NFC 4.3.1.2.(1),
4.3.8.6.(1),
4.3.10.1.(1),
4.5.3.1.(1)

ULC CAN/ULC-S603.1-11-RÉV1 Systèmes de protection contre la corrosion extérieure des
réservoirs enterrés en acier pour les liquides inflammables et
combustibles

CNPI 4.3.1.2. 1),
4.3.8.6. 1),
4.3.10.1. 1),
4.5.3.1. 1)

ULC CAN/ULC-S603-14-REV1 Steel Underground Tanks for Flammable and Combustible
Liquids

NFC 4.3.1.2.(1),
4.4.3.2.(4)

ULC CAN/ULC-S603-14-RÉV1 Réservoirs souterrains en acier pour les liquides inflammables et
combustibles

CNPI 4.3.1.2. 1),
4.4.3.2. 4)

ULC CAN/ULC-S610-M87:2018 Standard for Factory-Built FireplacesFireplace Systems NBC 9.22.8.1.(1)
ULC CAN/ULC-S610-M87:2018 FoyersNorme sur les systèmes foyers à feu ouvert

préfabriquéspréfabriqué
CNB 9.22.8.1. 1)

ULC CAN/ULC-S612-16 Hose and Hose Assemblies for Flammable and Combustible
Liquids

NFC 4.6.5.1.(1)

ULC CAN/ULC-S612-16 Tuyaux flexibles et tuyaux flexibles à raccords pour liquides
inflammables et combustibles

CNPI 4.6.5.1. 1)

ULC CAN/ULC-S615-14 Fibre Reinforced Plastic Underground Tanks for Flammable and
Combustible Liquids

NFC 4.3.1.2.(1),
4.3.8.6.(2),
4.4.3.2.(4)

ULC CAN/ULC-S615-14 Réservoirs en plastique renforcé souterrains pour les liquides
inflammables et combustibles

CNPI 4.3.1.2. 1),
4.3.8.6. 2),
4.4.3.2. 4)

ULC CAN/ULC-S620-16 Hose Nozzle Valves for Flammable and Combustible Liquids NFC 4.5.7.1.(2),
4.6.5.2.(1)

ULC CAN/ULC-S620-16 Pistolets pour liquides inflammables et combustibles CNPI 4.5.7.1. 2),
4.6.5.2. 1)

ULC CAN/ULC-S629-16 650°C Factory-Built Chimneys NBC 9.33.10.2.(1)
ULC CAN/ULC-S629-16 Cheminées préfabriquées pour des températures n'excédant pas

650 °C
CNB 9.33.10.2. 1)

ULC CAN/ULC-S633-99:2017 Flexible Underground Hose Connectors for Flammable and
Combustible Liquids

NFC 4.5.6.14.(2)

ULC CAN/ULC-S633-99:2017 Raccords à tuyaux flexibles souterrains pour liquides
inflammables et combustibles

CNPI 4.5.6.14. 2)

ULC CAN/ULC-S639-M87 Steel Liner Assemblies for Solid-Fuel Burning Masonry
Fireplaces

NBC 9.22.2.3.(1)

ULC CAN/ULC-S639-M87 Chemisages en acier pour foyers à feu ouvert en maçonnerie à
combustibles solides

CNB 9.22.2.3. 1)

ULC CAN/ULC-S642-16 Compounds and Tapes for Threaded Pipe Joints NFC 4.5.5.1.(1)
ULC CAN/ULC-S642-16 Composés et rubans pour joints de tuyau filetés CNPI 4.5.5.1. 1)
ULC CAN/ULC-S644-16 Emergency Breakaway Fittings for Flammable and Combustible

Liquids
NFC 4.6.5.2.(4)
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ULC CAN/ULC-S644-16 Raccords frangibles d’urgence pour liquides inflammables et
combustibles

CNPI 4.6.5.2. 4)

ULC CAN/ULC-S651-16 Emergency Valves for Flammable and Combustible Liquids NFC 4.5.7.1.(3),
4.6.6.3.(1)

ULC CAN/ULC-S651-16 Robinets d’urgence pour liquides inflammables et combustibles CNPI 4.5.7.1. 3),
4.6.6.3. 1)

ULC CAN/ULC-S652-16-REV1 Tank Assemblies for the Collection, Storage and Removal of
Used Oil

NFC 4.3.1.2.(1)

ULC CAN/ULC-S652-16-RÉV1 Ensembles réservoirs destinés à la collecte, au stockage et à
l’enlèvement de l’huile usagée

CNPI 4.3.1.2. 1)

ULC CAN/ULC-S653-16-REV1 Aboveground Steel Contained Tank Assemblies for Flammable
and Combustible Liquids

NFC 4.3.1.2.(1)

ULC CAN/ULC-S653-16-RÉV1 Ensembles réservoirs de confinement en acier horizontaux hors
sol pour les liquides inflammables et combustibles

CNPI 4.3.1.2. 1)

ULC CAN/ULC-S660-08S679:2017 Standard for Metallic and Nonmetallic Underground Piping for
Flammable and Combustible Liquids

NFC 4.5.2.1.(3),
4.5.6.14.(2)

ULC CAN/ULC-S660-08S679:2017 CanalisationsNorme sur les canalisations souterraines
métalliques et non métalliques pour liquides inflammables et
combustibles

CNPI 4.5.2.1. 3),
4.5.6.14. 2)

ULC CAN/ULC-S661-10 Overfill Protection Devices for Flammable and Combustible
Liquid Storage Tanks

NFC 4.3.1.8.(1),
4.3.1.8.(2)

ULC CAN/ULC-S661-10 Dispositifs de protection contre les débordements pour les
réservoirs de stockage de liquides inflammables et combustibles

CNPI 4.3.1.8. 1),
4.3.1.8. 2)

ULC CAN/ULC-S667-11S679:2017 Standard for Metallic and Nonmetallic Underground Piping for
Flammable and Combustible Liquids

NFC 4.5.2.1.(4),
4.5.6.14.(2)

ULC CAN/ULC-S667-11S679:2017 CanalisationsNorme sur les canalisations souterraines
métalliques et non métalliques pour liquides inflammables et
combustibles

CNPI 4.5.2.1. 4),
4.5.6.14. 2)

ULC CAN/ULC-S668-12-REV1 Liners Used for Secondary Containment of Aboveground
Flammable and Combustible Liquid Tanks

NFC 4.3.7.2.(2)

ULC CAN/ULC-S668-12-RÉV1 Membranes de confinement secondaire pour les réservoirs de
stockage de liquides inflammables et de liquides combustibles
hors sol

CNPI 4.3.7.2. 2)

ULC CAN/ULC-S669-14 Internal Retrofit Systems for Underground Tanks for Flammable
and Combustible Liquids

NFC 4.3.1.10.(3)

ULC CAN/ULC-S669-14 Systèmes de rénovation internes des réservoirs souterrains pour
liquides inflammables et combustibles

CNPI 4.3.1.10. 3)

ULC CAN/ULC-S675.1-14-REV2 Volumetric Leak Detection Devices for Underground and
Aboveground Storage Tanks for Flammable and Combustible
Liquids

NFC A-4.4.2.1.(5),
A-4.4.2.1.(7),
A-4.4.2.1.(10)(a)

ULC CAN/ULC-S675.1-14-RÉV2 Dispositifs de détection volumétriques de fuite des réservoirs
enterrés et non enterrés pour les liquides inflammables et les
liquides combustibles

CNPI A-4.4.2.1. 5),
A-4.4.2.1. 7),
A-4.4.2.1. 10)a)

ULC CAN/ULC-S675.2-14-REV2 Nonvolumetric Precision Leak Detection Devices for
Underground and Aboveground Storage Tanks and Piping for
Flammable and Combustible Liquids

NFC A-4.4.2.1.(7),
A-4.4.2.1.(10)(a)

ULC CAN/ULC-S675.2-14-RÉV2 Dispositifs de détection des fuites de précision non
volumétriques pour les réservoirs de stockage et les tuyauteries,
souterrains et hors sol, de liquides inflammables et combustibles

CNPI A-4.4.2.1. 7),
A-4.4.2.1. 10)a)

ULC CAN/ULC-S677-14-REV1 Fire Tested Aboveground Tank Assemblies for Flammable and
Combustible Liquids

NFC 4.3.1.2.(1)

ULC CAN/ULC-S677-14-RÉV1 Ensembles réservoirs hors sol résistant au feu pour les liquides
inflammables et combustibles

CNPI 4.3.1.2. 1)

ULC CAN/ULC-S701.1-17 Thermal Insulation, Polystyrene Boards NBC
Table 5.9.1.1.,
9.15.4.1.(1),
Table 9.23.17.2.-A,
9.25.2.2.(1),
A-9.36.2.4.(1)
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ULC CAN/ULC-S701.1-17 Isolant thermique en polystyrène CNB
Tableau 5.9.1.1.,
9.15.4.1. 1),
Tableau 9.23.17.2.-
A, 9.25.2.2. 1),
A-9.36.2.4. 1)

ULC CAN/ULC-S702.1-14-AMD1 Standard for Mineral Fibre Thermal Insulation for Buildings, Part
1: Material Specification

NBC D-2.3.4.,
D-2.3.5., D-2.6.1.
NBC
Table 5.9.1.1.,
A-5.9.1.1.(1),
Table 9.23.17.2.-A,
9.25.2.2.(1),
A-9.36.2.4.(1)

ULC CAN/ULC-S702.1-14-AMD1 IsolantNorme sur l'isolant thermique de fibres minérales pour
bâtiments, partie 1 : Spécifications relatives aux matériau

CNB
Tableau 5.9.1.1.,
A-5.9.1.1. 1),
Tableau 9.23.17.2.-
A, 9.25.2.2. 1),
A-9.36.2.4. 1)
CNB
article D-2.3.4.,
article D-2.3.5.,
article D-2.6.1.

ULC CAN/ULC-S703-09 Cellulose Fibre Insulation for Buildings NBC D-2.3.4.
NBC
Table 5.9.1.1.,
9.25.2.2.(1),
A-9.36.2.4.(1)

ULC CAN/ULC-S703-09 Isolant en fibre cellulosique pour les bâtiments CNB
Tableau 5.9.1.1.,
9.25.2.2. 1),
A-9.36.2.4. 1)
CNB
article D-2.3.4.

ULC CAN/ULC-S704-11.1:2017 Standard for Thermal Insulation, Polyurethane and
Polyisocyanurate, Boards, Faced

NBC
Table 5.9.1.1.,
Table 9.23.17.2.-A,
9.25.2.2.(1),
A-9.36.2.4.(1)

ULC CAN/ULC-S704-11.1:2017 IsolantNorme sur l'isolant thermique en polyuréthane et en
polyisocyanurate : : panneaux revêtus

CNB
Tableau 5.9.1.1.,
Tableau 9.23.17.2.-
A, 9.25.2.2. 1),
A-9.36.2.4. 1)

ULC CAN/ULC-S705.1-1518 Standard for Thermal Insulation – Spray Applied Rigid
Polyurethane Foam, Medium Density – Material Specification

NBC
Table 5.9.1.1.,
9.25.2.2.(1),
A-9.36.2.4.(1)

ULC CAN/ULC-S705.1-1518 IsolantNorme sur l'isolant thermique en mousse de
polyuréthane rigide pulvérisée, de densité moyenne :
spécifications relatives aux matériaux

CNB
Tableau 5.9.1.1.,
9.25.2.2. 1),
A-9.36.2.4. 1)

ULC CAN/ULC-S705.2-05 Thermal Insulation – Spray Applied Rigid Polyurethane Foam,
Medium Density – Application

NBC
Table 5.9.1.1.,
9.25.2.5.(1)

ULC CAN/ULC-S705.2-05 Isolant thermique en mousse de polyuréthane rigide pulvérisée,
de densité moyenne – Application

CNB
Tableau 5.9.1.1.,
9.25.2.5. 1)

ULC CAN/ULC-S706.1-16 Wood Fibre Insulating Boards for Buildings NBC D-3.1.1.
NBC
Table 5.9.1.1.,
9.23.16.7.(3),
Table 9.23.17.2.-A,
9.25.2.2.(1),
9.29.8.1.(1)

Canadian Commission on Building and Fire Codes 1640

Last modified: 2020-01-14
Page: 65/68



Issuing
Agency

Document Number Title of Document Code Reference

ULC CAN/ULC-S706.1-16 Panneaux isolants en fibre de bois pour bâtiments CNB
Tableau 5.9.1.1.,
9.23.16.7. 3),
Tableau 9.23.17.2.-
A, 9.25.2.2. 1),
9.29.8.1. 1)
CNB
article D-3.1.1.

ULC CAN/ULC-S710.1-11:2019 ThermalStandard Insulation – for Bead-Applied One
Component Polyurethane Air Sealant Foam, Part 1: Material
Specification

NBC
Table 5.9.1.1.,
9.36.2.10.(6)

ULC CAN/ULC-S710.1-11:2019 IsolantNorme thermique – Moussesur la mousse
d’'étanchéité à l’'air de polyuréthane monocomposant appliquée
en cordon, partie 1 : Spécificationsspécifications relatives au
matériau

CNB
Tableau 5.9.1.1.,
9.36.2.10. 6)

ULC CAN/ULC-S711.1-11:2019 ThermalStandard Insulation – for Bead-Applied Two
Component Polyurethane Air Sealant Foam, Part 1: Material
Specification

NBC
Table 5.9.1.1.,
9.36.2.10.(6)

ULC CAN/ULC-S711.1-11:2019 IsolantNorme thermique – Moussesur la mousse
d’'étanchéité à l’'air de polyuréthane bicomposant appliquée en
cordon, partie 1 : Spécificationsspécifications relatives au
matériau

CNB
Tableau 5.9.1.1.,
9.36.2.10. 6)

ULC CAN/ULC-S712.1-17 Thermal Insulation - Light Density, Open Cell Spray Applied
Semi-Rigid Polyurethane Foam - Material Specification

NBC A-9.36.2.4.(1)

ULC CAN/ULC-S712.1-17 Isolant thermique en mousse de polyuréthane semi-rigide
pulvérisée, de faible densité et à alvéoles ouverts - spécifications
relatives au matériau

CNB A-9.36.2.4. 1)

ULC CAN/ULC-S716.1-12 Exterior Insulation and Finish Systems (EIFS) - Materials and
Systems

NBC 5.9.4.1.(1),
A-5.9.4.1.(1),
9.27.13.1.(1),
9.27.13.2.(1),
A-9.27.13.2.(2)(a)

ULC CAN/ULC-S716.1-12 Systèmes d’isolation et de finition extérieurs (SIFE) – Matériaux
et systèmes

CNB 5.9.4.1. 1),
A-5.9.4.1. 1),
9.27.13.1. 1),
9.27.13.2. 1),
A-9.27.13.2. 2)a)

ULC CAN/ULC-S716.2-12 Exterior Insulation and Finish Systems (EIFS) - Installation of
EIFS Components and Water Resistive Barrier

NBC A-5.9.4.1.(1),
9.27.13.3.(1)

ULC CAN/ULC-S716.2-12 Systèmes d'isolation et de finition extérieurs (SIFE) – Installation
des composants des systèmes SIFE et de la barrière résistant à
l'eau

CNB A-5.9.4.1. 1),
9.27.13.3. 1)

ULC CAN/ULC-S716.3-12 Exterior Insulation and Finish System (EIFS) - Design Application NBC A-5.9.4.1.(1),
9.27.13.3.(1)

ULC CAN/ULC-S716.3-12 Systèmes d’isolation et de finition extérieurs (SIFE) – Application
de la conception

CNB A-5.9.4.1. 1),
9.27.13.3. 1)

ULC CAN/ULC-S741-08 Air Barrier Materials – Specification NBC 5.4.1.2.(1),
9.36.2.10.(1)

ULC CAN/ULC-S741-08 Matériaux d’étanchéité à l'air – Spécification CNB 5.4.1.2. 1),
9.36.2.10. 1)

ULC CAN/ULC-S742-11 Air Barrier Assemblies – Specification NBC 9.36.2.9.(1),
A-9.36.2.9.(1),
A-9.36.2.10.(5)(b)
NECB 3.2.4.2.(2),
A-3.2.4.2.(2) and
(3)

ULC CAN/ULC-S742-11 Ensembles d’étanchéité à l’air – Spécification CNB 9.36.2.9. 1),
A-9.36.2.9. 1),
A-9.36.2.10. 5)b)
CNÉB 3.2.4.2. 2),
A-3.2.4.2. 2) et 3)

ULC CAN/ULC-S770-15 Determination of Long-Term Thermal Resistance of Closed-Cell
Thermal Insulating Foams

NBC A-9.36.2.4.(1)
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Issuing
Agency

Document Number Title of Document Code Reference

ULC CAN/ULC-S770-15 Détermination de la résistance thermique à long terme des
mousses isolantes thermiques à alvéoles fermés

CNB A-9.36.2.4. 1)

ULC ULC/ORD-C107.12-1992 Line Leak Detection Devices for Flammable Liquid Piping NFC 4.4.2.1.(11),
4.4.3.4.(2),
4.4.4.2.(1)
CNPI 4.4.2.1. 11),
4.4.3.4. 2),
4.4.4.2. 1)

ULC ULC/ORD-C107.21-1992 Under-Dispenser Sumps NFC 4.3.9.2.(1),
4.6.3.2.(1)
CNPI 4.3.9.2. 1),
4.6.3.2. 1)

ULC ULC/ORD-C1254.6-1995 Fire Testing of Restaurant Cooking Area Fire Extinguishing
System Units

NBC 6.9.1.3.(1)
CNB 6.9.1.3. 1)

ULC ULC/ORD-C1275-84 Guide for the Investigation of Storage Cabinets for Flammable
Liquid Containers

NFC 4.2.10.5.(1)
CNPI 4.2.10.5. 1)

ULC ULC/ORD-C199P-2002 Combustible Piping for Sprinkler Systems NBC 3.2.5.13.(2),
3.2.5.13.(5)
CNB 3.2.5.13. 2),
3.2.5.13. 5)

ULC ULC/ORD-C30-1995 Safety Containers NFC 4.1.5.8.(2),
4.2.3.1.(1),
4.2.6.4.(1),
5.5.5.2.(2)
CNPI 4.1.5.8. 2),
4.2.3.1. 1),
4.2.6.4. 1),
5.5.5.2. 2)

ULC ULC/ORD-C410A-1994 Absorbents for Flammable and Combustible Liquids NFC
A-4.1.6.3.(3)(b)
CNPI
A-4.1.6.3. 3)b)

ULC ULC/ORD-C536-1998 Flexible Metallic Hose NFC 4.5.6.14.(2)
CNPI 4.5.6.14. 2)

ULC ULC/ORD-C558-1475 Guide for the Investigation of Internal Combustion Engine-
Powered Industrial Trucks

NFC 3.1.3.1.(2)
CNPI 3.1.3.1. 2)

ULC ULC/ORD-C58.19-1992 Spill Containment Devices for Underground Flammable Liquid
Storage Tanks

NFC 4.3.9.2.(2)
CNPI 4.3.9.2. 2)

ULC ULC/ORD-C583-1474 Guide for the Investigation of Electric Battery Powered Industrial
Trucks

NFC 3.1.3.1.(3)
CNPI 3.1.3.1. 3)

ULC CAN/ULC/ORD-C58.4S669-200514 DoubleStandard Containmentfor FibreInternal
ReinforcedRetrofit PlasticSystems Liningsfor Underground
Tanks for Flammable and Combustible Liquid Storage
TanksLiquids

NFC A-4.3.1.10.(3)
CNPI
A-4.3.1.10. 3)

ULC ANSI/CAN/UL/ULC/ORD
2258:2018-C80.1-12REV1

Non-metallic TankStandard for Aboveground Nonmetallic
Tanks for Fuel Oil Burner Fuels and Other Combustible Liquids

NFC 4.3.1.2.(1)

ULC ANSI/CAN/UL/ULC/ORD
2258:2018-C80.1-12REV1

Non-metallicNorme Tanksur forles Oilréservoirs Burnernon
Fuelsmétalliques andhors Othersol Combustiblepour
Liquidsle mazout et autres liquides combustibles

CNPI 4.3.1.2. 1)

ULC ULC/ORD-C842-84 Guide for the Investigation of Valves for Flammable and
Combustible Liquids

NFC 4.5.7.1.(1)
CNPI 4.5.7.1. 1)

ULC ULC-S135-04 Test Method for the Determination of Combustibility Parameters
of Building Materials Using an Oxygen Consumption Calorimeter
(Cone Calorimeter)

NBC 3.1.5.1.(2)
CNB 3.1.5.1. 2)

ULC ULC-S332-93 Burglary Resisting Glazing Material NBC A-9.7.5.2.(1)
CNB A-9.7.5.2. 1)

ULC ULC-S505-1974 Fusible Links for Fire Protection Service NBC 3.1.8.10.(2)
CNB 3.1.8.10. 2)

ULC ULC-S628-93 Fireplace Inserts NBC 9.22.10.1.(1)
CNB 9.22.10.1. 1)

ULC CAN/ULC-S655-9815-REV1 Standard for Aboveground Protected Tank Assemblies for
Flammable and Combustible Liquids

NFC 4.3.1.2.(1),
4.3.2.1.(7),
4.3.7.4.(2),
4.6.2.1.(3)
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Issuing
Agency

Document Number Title of Document Code Reference

ULC CAN/ULC-S655-9815-REV1 AbovegroundNorme Protectedsur Tankles
Assembliesensembles forréservoirs Flammableprotégés
andhors Combustiblesol Liquidspour les liquides
inflammables et combustibles

CNPI 4.3.1.2. 1),
4.3.2.1. 7),
4.3.7.4. 2),
4.6.2.1. 3)

U.S.
Congress

- National Appliance Energy Conservation Act of 1987 NBC
Table 9.36.4.2.,
Table 9.36.5.16.
CNB
Tableau 9.36.4.2.,
Tableau 9.36.5.16.

WCLIB No. 17 (2004) Standard Grading Rules NBC A-Table
9.3.2.1.
CNB A-
Tableau 9.3.2.1.

WWPA 20112017 Western Lumber Grading Rules 2017 NBC A-Table
9.3.2.1.
CNB A-
Tableau 9.3.2.1.

Except NFPA 13R Paragraph 6.5.3 on sprinkler-protected glazing, which does not apply in the context of Division B.1
Return to footnotereferrer

Except NFPA 13 Paragraph 9.3.15 on sprinkler-protected glazing, which does not apply in the context of Division B.2
Return to footnotereferrer

FootnotesFootnote
1
Footnote
2
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Proposed Change 1416

PROPOSED CHANGE

[2.] 2 Part 2 Farm Buildings

[2.1.] -- General (see PCF 1417)

[2.2.] -- Fire Protection and Occupant Safety (see PCF 1418)

[2.3.] -- Structural Loads and Procedures

[2.3.1.] -- Structural Design Requirements

[2.3.1.1.] --- General
[1] --) Except as otherwise provided in this Section, the structural design of farm buildings shall

conform to Part 4. (See Note A-2.3.1.1.(1).)

[2] --) Liquid manure storage tanks shall not be classified in the Low Importance Category as
described in Table 4.1.2.1.

[3] --) Geotechnical design parameters and requirements for the farm building site shall be
[a] --) verified prior to or during construction, and
[b] --) identified on the drawings associated with foundations and excavations in

conformance with the appropriate requirements of Section 2.2. of Division C (see
Article 2.2.4.6. of Division C).

Submit a comment

Code Reference(s): NBC15 Div.B 2
Subject: Large Farm Buildings Technical Provisions

Title: Structural Design Requirements

Description: This proposed change introduces structural design
requirements for large farm buildings into Part 2 of Division B
of the NBC (Section 2.3., Structural Loads and Procedures).

Related Code Change
Request(s):

CCR 161, CCR 162, CCR 163, CCR 164

Related Proposed
Change(s):

PCF 1015, PCF 1016, PCF 1018, PCF 1074, PCF 1417, PCF
1418, PCF 1419, PCF 1420, PCF 1516
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[2.3.2.] -- Loads Due to Use and Occupancy

[2.3.2.1.] --- Loads Supported on a Floor or Suspended from a Ceiling
[1] --) In addition to the requirements of Article 4.1.5.3., the specified live load supported on a floor

or suspended from a ceiling shall be not less than the applicable value listed in Table 2.3.2.1.

Table [2.3.2.1.]
Minimum Specified Live Loads on a Floor or Ceiling

Forming Part of Sentence [2.3.2.1.] -- ([1] --)

Minimum Specified Live LoadType of Load

On Area of Floor or Ceiling, kPa On Floor Slats, kN/m

Cattle 5.0 4.5

Sheep 2.5 2.0

Swine 3.5 2.5

Horses 5.0 –

Poultry 2.0 –

Greenhouses 2.5 –

[2.3.2.2.] --- Poultry Manure
[1] --) Areas designed for the accumulation of poultry manure, such as solid floors and dropping

pits under a wire floor, slotted floor or cage, shall be designed for a specified live load of not
less than 1 kPa for each 100 mm depth of manure.

[2] --) Where machinery or vehicles not exceeding 1 000 kg in gross weight are used for manure
clean-out in a poultry barn, the barn floor shall be designed for a specified two-wheel live
load of not less than 6 kN in addition to the specified live load prescribed in Sentence (1).

[2.3.2.3.] --- Stored Products
[1] --) Floors supporting stored products shall be designed for the specified live load due to their

intended use and occupancy, but not for less than 5 kPa. (See Note A-2.3.2.3.(1).)

[2.3.2.4.] --- Farm Machinery and Vehicles
[1] --) The specified uniformly distributed live load on an area of floor used for farm machinery or

vehicles shall be
[a] --) for farm machinery and vehicles not exceeding 6 000 kg in gross weight, not less than

7 kPa,
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[b] --) for farm machinery and vehicles exceeding 6 000 kg but not exceeding 9 000 kg in
gross weight, not less than 10 kPa, and

[c] --) for farm machinery and vehicles exceeding 9 000 kg in gross weight, not less than
12 kPa.

[2] --) The specified live load due to possible concentrations of load resulting from the use of an
area of floor for farm machinery or vehicles shall be in accordance with Article 4.1.5.9.

[3] --) Where an area of floor is used for processing or for loading or unloading of vehicles, the
minimum specified live loads prescribed in Sentences (1) and (2) shall be increased by 50%
for the area.

[2.3.2.5.] --- Liquid Manure Storage Tanks
[1] --) Tops of liquid manure storage tanks that are accessible to vehicular traffic or used as a floor

in a farm building shall be designed for the loads due to their intended use and occupancy.

[2] --) Tops of liquid manure storage tanks that are located outdoors but not exposed to vehicular
traffic shall be designed for the dead load plus the snow and rain loads prescribed in
Subsection 4.1.6. or for the dead load plus 2 kPa, whichever produces the most critical effect.

[3] --) Walls and partitions of liquid manure storage tanks shall be designed for
[a] --) an internal lateral pressure based on an equivalent fluid density of 10 kN/m3 for liquid

manure, and
[b] --) the anticipated internal lateral ice pressure. (See Note A-2.3.2.5.(3).)

[4] --) Vertical external walls of liquid manure storage tanks located below ground level shall be
designed for
[a] --) the anticipated lateral earth pressure, which shall not be used to reduce the effects of

the internal lateral pressures specified in Sentence (3) (see Note A-2.3.2.5.(4)(a)), and
[b] --) a lateral surcharge load of 5 kPa, applied uniformly below ground level, where earth

within 1.5 m of the walls is subject to vehicular loads.

[5] --) Concrete used for liquid manure storage tanks shall conform to exposure class S-1 of CSA
A23.1, “Concrete Materials and Methods of Concrete Construction.”

[6] --) Liquid manure storage tank walls, bases and appurtenances, including piping for the
conveyance of liquid manure and associated connections and joints, shall be designed and
constructed to minimize leakage of liquid manure. (See Note A-2.3.2.5.(6).)

[2.3.3.] -- Loads Due to Snow

[2.3.3.1.] --- Unobstructed Slippery Roofs
[1] --) For unobstructed slippery roofs of farm buildings with a roof slope, α, greater than 15° but

not greater than 60° from horizontal, where snow and ice can slide completely off the roof,
the slope factor, Cs shall be calculated as follows:

Cs = 60 ° − α
53 °

(See Note A-2.3.3.1.(1).)
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[2.3.3.2.] --- Roof Areas of Greenhouses
[1] --) In a farm building classified as a Group G, Division 3 major occupancy where heating and

drainage systems are installed to prevent the accumulation of snow and water, the supporting
structure for the light-transmitting roof areas is permitted to be designed for a specified roof
snow load of not less than 1 kPa, provided
[a] --) the heating system is capable of maintaining a minimum interior temperature of 10°C

throughout the farm building, and
[b] --) an emergency power supply is provided that

[i] --) is supplied from a power source such as batteries, a generator, or a
combination thereof, and

[ii] --) will continue to supply power to the heating system in the event that the
regular power supply to the farm building is interrupted.

[2.3.4.] -- Loads Due to Earthquakes
(See Note A-2.3.4.)

[2.3.4.1.] --- Application Limitation
[1] --) Farm buildings need not be designed for loads due to earthquakes in accordance with

Subsection 4.1.8. where
[a] --) IEF(0.2)Sa(0.2) < 0.35, and
[b] --) RdRo ≥ 5.0.

[2] --) For the purpose of Clause (1)(a), the value of F(0.2) is permitted to be determined by using
Site Class D without carrying out a site-specific evaluation.

Note A-2.3.1.1.(1) Design of Bins and Silos.
Information on the design of bins and silos can be found in the Commentary entitled Farm Buildings in the
“Structural Commentaries (User’s Guide – NBC 2020: Part 4 of Division B).”

Note A-2.3.2.3.(1) Floors Supporting Stored Products.
The bulk densities, ρ, of agricultural products listed in Table A-2.3.2.3.(1) can be used to determine the unit
weights, γ, of the products as follows:

γ = ρ g
1 000

where

γ = unit weight, in N/m3,

ρ = bulk density, in kg/m3, and

g = gravitational acceleration, in m/s2.
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Table [2.3.2.3.(1)] A-2.3.2.3.(1)
Bulk Densities of Agricultural Products

Forming Part of Note A-2.3.2.3.(1)

Product Bulk Density, kg/m3

Grains and Seeds (1)

Alfalfa 750

Alsike 740

Barley 620

Beans

castor 590

lima 720

navy 770

snap 380

Bentgrass 450

Birdsfoot trefoil 740

Bluegrass

Canada 270

Kentucky 280

rough 270

Bromegrass 170

Buckwheat 640

Canola 640

Argentine rape 640

turnip or Polish rape 770

Clover

red 750

sweet 780

white 760

PROPOSED CHANGE Table Footnote
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Corn

ear-husked 450

shelled 720

Cottonseed 410

Cowpeas 770

Fescue

chewings 240

meadow 290

red 220

tall 280

Flaxseed (linseed) 700

Grain sorghums 720

Lentils 770

Milkvetch 820

Millet 640

Mustard 640

Oats 420

Orchard grass 200

Peanuts

shelled 640

unshelled 240

Peas 770

Rapeseed (see Canola)

Red top 390

Reed canary grass 380

Rice

hulled 770

rough 580
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Russian wild rye 250

Rye 720

Ryegrass

annual 360

perennial 300

Safflower seed 720

Sainfoin 360

Soybeans 770

Sunflower seed 310–410

Timothy 580

Wheat 770

Concentrated Feeds

Alfalfa

meal 250–350

pellets 650–700

Barley

ground, meal 380–450

malt 500

Beet pulp, dried 180–250

Bone meal 800–960

Bran, rice-rye-wheat 260–320

Brewer’s grain

spent, dry 220–290

spent, wet 880–960

Corn

cobs, ground 270

cobs, whole 190–240

cracked 640–800
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germ 340

grits 640–720

meal 510–640

Corn oil, cake 400

Crumbled ration 550

Fish meal 560–640

Flaxseed oil (linseed oil)

cake 770–800

meal 400–720

Malt

dry, ground 320–480

meal 580–640

Meat meal 600

Oats

crimped 300–420

crushed 350

rolled 300–420

Pelleted ration 600

Salt 1 000–1 100

Soya bean meal 550–650

Wheat

cracked 640–720

germ 350–450

Roughage Feeds and Bedding

Hay (air-dried)

baled 160

chopped 160

long 80
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wafered 325

Straw

chopped 100–130

field baled 130

long 60

Wood shavings, baled 320

Fruits and Vegetables

Apples, bulk 600

Apricots 620

Beans

shelled 800

unshelled 400

Beets 700

Blackberries 610

Cabbage 500

Carrots 550

Cauliflower 320

Corn, cob 450

Cranberries 480

Cucumbers 620

Onions, dry 650

Parsnips 500

Peaches 620

Pears 640

Peas 390

Peppers 320

Plums 720

Potatoes 670
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Pumpkins 600

Squash 600

Sweet potatoes 700

Tomatoes 680

Turnips 600

Miscellaneous Products

Eggs in cases 200

Fertilizer 950–1 000

Tobacco 550

Wool

compressed bales 775

uncompressed bales 200

Fresh manure (feces and urine mixed) 1 000

Note to Table [2.3.2.3.(1)] A-2.3.2.3.(1):

The bulk densities of grains listed in Table A-2.3.2.3.(1) are determined by filling a small container
with grain and weighing the filled container. If grain is dropped from a distance into a bin, the bulk
density may be up to 5% higher than the listed density. If a grain spreader is used to fill the grain
into the bin, the bulk density will be even higher (but wall pressures in the bin will be more
uniform and slightly lower). Therefore, it is recommended that the listed density be multiplied by a
factor of 1.06 for grain stored in a bin.

(1)
PROPOSED CHANGE Table Footnotereferrer

Note A-2.3.2.5.(3) Lateral Ice Pressure in Liquid Manure Storage Tanks.
The lateral ice pressure in liquid manure storage tanks in the Québec City region has been found to reach
50 kPa acting over an ice thickness of 0.5 m. The ice thickness, and therefore the lateral ice load, depends on
the geographic location. To calculate the lateral ice load for a particular location, a lateral ice pressure of
50 kPa is applied over the ice thickness expected in that location, which can be estimated from the location’s
degree-days below 18°C listed in Table C-2 of Appendix C as follows:

ice thickness (location) = 0.5 m × (degree-days below 18°C (location) / degree-days below 18°C
(Québec City)).

Note A-2.3.2.5.(4)(a) Lateral Earth Pressure on Walls of Liquid Manure Storage Tanks.
The lateral earth pressure referred to in Clause 2.3.2.5.(4)(a) should be based on the equivalent fluid density of
the earth surrounding the liquid manure storage tank. Equivalent fluid densities for different types of soil are
listed in Table A-2.3.2.5.(4)(a).

Footnote
1

Canadian Commission on Building and Fire Codes 1416

Last modified: 2020-01-13
Page: 10/16



Table [2.3.2.5.(4)(a)] A-2.3.2.5.(4)(a)
Equivalent Fluid Densities for Soil

Forming Part of Note A-2.3.2.5.(4)(a)

Type of Soil Equivalent Fluid Density, kN/m3

Clean sand and gravel, well-drained 4.7

Sand and gravel with fines, restricted permeability 5.7

Stiff residual silts and clays 7.0

Soft silts and clays, poorly drained 16.0

Note A-2.3.2.5.(6) Design of Liquid Manure Storage Tanks to Minimize Leakage.
In designing walls and bases of liquid manure storage tanks to minimize leakage of liquid manure, all factors
that may influence the formation of cracks should be taken into account, including thermal effects, concrete
shrinkage, structural movement, and material choice and installation. The control of crack formation to
minimize leakage is particularly important for reinforced concrete structures to prevent corrosion of the
reinforcing steel.

Note A-2.3.3.1.(1) Reduced Snow Loads for Unobstructed Slippery Roofs.
Research has shown that sloping roofs covered with pre-painted steel have reduced snow loads relative to roofs
covered with asphalt shingles. Sentence 2.3.3.1.(1) allows a reduction of the slope factor, Cs, for unobstructed
slippery roofs of farm buildings where the roof slope, α, is greater than 15° but not greater than 60°. Figure
A-2.3.3.1.(1) shows the Cs versus α curve calculated in accordance with this Sentence.

Before using the reduced slope factor, the designer should carefully examine the proposed roof configuration
to ensure that snow will freely slide off the roof. The reduced slope factor does not apply to sloped roofs
terminating at grade, at a roof valley, or at another roof of lower slope because the snow may pile up or not
slide freely at the transition in slope. The reduced slope factor also does not apply to roofs with obstructions,
such as chimneys, silos or ice guards.

Figure [A-2.3.3.1.(1)]
Slope factor, Cs, versus roof slope, α, curve for unobstructed slippery roofs of farm buildings
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Note A-2.3.4. Seismic Design of Above-Ground Liquid Manure Storage Tanks.
Information on the seismic design of above-ground liquid manure storage tanks can be found in the
Commentary entitled Farm Buildings in the “Structural Commentaries (User’s Guide – NBC 2020: Part 4 of
Division B).”

RATIONALE

General information

See the summary for subject Large Farm Buildings Technical Provisions.

Problem

Refer to the general problem statement in the summary for subject Large Farm Buildings Technical Provisions.

Sentence 1.1.1.3.(1) of the National Farm Building Code of Canada (NFBC) 1995 requires that farm buildings
conform to the appropriate requirements of the National Building Code (NBC) 1995, except as specifically
amended or exempted by the provisions of the NFBC. For structural design, this means that farm buildings
must be designed and constructed in conformance with Part 4 of the NBC 1995.

However, whereas the NBC has been updated over the years to the current 2015 edition, the NBC 1995
continues to reference outdated material standards and design approaches.

The lack of compatibility of the NFBC with the current NBC and standards and with current farming
requirements and practices creates confusion for Code users and could lead to errors in design, which could
potentially result in structural failure and harm to persons. Therefore, an update to the structural requirements
applicable to large farm buildings is warranted.

Justification - Explanation

Refer to the general justification in the summary for subject Large Farm Buildings Technical Provisions.

The proposed structural design requirements reflect the changing nature of farming (larger and more complex
buildings and equipment) and resolve discrepancies between the requirements applicable to agricultural
buildings and those applicable to non-agricultural buildings.

Proposed Section 2.3. is based on Part 2, Structural Design, of the NFBC with changes to address modern
farming operations. The general principle that farm buildings must conform to Part 4 of the NBC is
maintained, while specific amendments appropriate for farm buildings are provided. The justification and
explanation of the changes relative to Part 2 of the NFBC are detailed below.

• Article 2.3.1.1. provides general requirements for the structural design of farm buildings. It confirms
that farm buildings must conform to Part 4 of the NBC except as otherwise provided in Section 2.3.
This requirement is consistent with the NFBC. The Article also stipulates that liquid manure storage
tanks must not be classified in the Low Importance Category for structural design. This prohibition
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was introduced to address the environmental risk associated with tank failure. In addition, the Article
clarifies that geotechnical engineering design is required for farm buildings.

• Article 2.3.2.1. specifies the minimum live loads typically applicable to farm buildings. The loads
listed are generally consistent with those in the NFBC, but have been simplified and compiled from
several Articles (NFBC Articles 2.2.1.1., 2.2.1.7., 2.2.1.8. and 2.2.1.10.), and include uniformly
distributed loads and loads on floor slats. The NFBC specifies load values for numerous specific load
cases that cannot be easily verified or controlled over the life of a structure. The new Article
generally uses the most conservative NFBC load values as the values for more general load cases.

• Sentence 2.3.2.2.(1) specifies the minimum live load for spaces designed for the accumulation of
manure in poultry barns and is nearly unchanged from NFBC Article 2.2.1.3.

• Sentence 2.3.2.2.(2) specifies the minimum live load for equipment used for manure clean-out of
poultry barns and is similar to NFBC Article 2.2.1.4. but reflects the increased size of equipment
typically used today. Whereas NFBC Article 2.2.1.4. applies to equipment up to 700 kg in weight,
the new Article applies to equipment up to 1 000 kg in weight. Accordingly, the specified two-wheel
live load has been increased from 4 kN in NFBC Article 2.2.1.4. to 6 kN in the new Article.

• Article 2.3.2.3. specifies the minimum live loads for floors supporting stored agricultural products
and is nearly unchanged from NFBC 2.2.1.5.

• Article 2.3.2.4. specifies the minimum live loads for floor areas used for farm machinery or vehicles
and is similar to NFBC Article 2.2.1.6. but reflects the increased size of equipment typically used
today. The new Article specifies a minimum live load of 12 kPa where the gross weight of the farm
machinery or vehicles exceeds 9 000 kg. Sentence 2.3.2.4.(2), which addresses concentrated loads,
includes a pointer to Part 4 of the NBC.

• Article 2.3.2.5. specifies the structural design requirements applicable to liquid manure storage tanks
and is fundamentally unchanged from NFBC Article 2.2.1.13., except that it contains additional
requirements to ensure that lateral earth pressures are not used to reduce the effects of internal lateral
pressures and that the tank concrete conforms to the appropriate exposure class, S-1.

• Article 2.3.3.1. maintains the reduced roof slope factor of NFBC Article 2.2.2.2. for Part 4 snow
loads on unobstructed slippery roofs of farm buildings with a slope greater than 15° but not greater
than 60°.

• Article 2.3.3.2. addresses the roof snow load for greenhouses (Group G, Division 3 major
occupancies) where heating and drainage systems are installed. This Article maintains the NFBC
concept of a reduced roof snow load, but the minimum roof snow load has been increased from
0.7 kPa in NFBC Article 2.2.2.4. to 1 kPa in the new Article. The new Article also requires that the
heating system be capable of maintaining an interior temperature of at least 10°C and remain
operational during power interruptions.

• Subsection 2.3.4. addresses loads due to earthquakes as they apply to farm buildings. The NFBC
exempts all farm buildings from design for loads due to earthquakes. However, because of concerns
that a blanket exemption for farm buildings was not appropriate given the increase in farm building
size and complexity, this Subsection removes this blanket exemption. This Subsection does,
however, provide a limited exemption for farm buildings located in areas of lower seismicity (with
IEF(0.2)Sa(0.2) < 0.35) and constructed with sufficient ductility (RdRo ≥ 5.0). For the purpose of this
Article only, Site Class D is permitted to be assumed to avoid a costly and timely comprehensive
geotechnical investigation during the design phase.
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The proposed changes to the structural design requirements for farm buildings also include the removal of
many of the provisions included in Part 2 of the NFBC 1995. The removed provisions can be characterized as
items that are

• deemed redundant,
• addressed in other parts of the NBC or in standards,
• addressed outside of Part 2, or
• no longer applicable to farm buildings.

Significantly, the removed provisions include items to be addressed outside of Part 2, such as the design loads
and procedures for tower silos (NFBC Article 2.2.1.11.), horizontal silos (NFBC Article 2.2.1.12.), and storage
for dry grains and bulk vegetables and fruits (NFBC Articles 2.2.1.14. and 2.2.1.15.). It is proposed that these
items be addressed in the Structural Commentaries and through reference to external standards. Some of the
NFBC requirements would be directly transferred to the Structural Commentaries, while others would be
modified to reference standards. As only limited research on these items continues to be carried out in Canada,
it would be prudent to reference American standards that are reviewed and updated on a regular basis.

It is anticipated that proposed Section 2.3. will ensure consistency in application and maintain the level of
structural adequacy required of all buildings, while addressing the unique nature and challenges of farm
buildings.

Impact analysis

Refer to the general impact analysis in the summary for subject Large Farm Buildings Technical Provisions.

The impact of the proposed changes will vary depending on the type of structural system, the size and layout,
and the intended use of the farm building. Some of the changes may result in notable benefits with little added
cost, while others may result in increased cost. On a macro scale, the changes will result in building design that
is more reflective of current farm practices and will produce more robust and safer structures. While structural
costs will differ for each building, an overall cost increase of 10–15% may be expected for a typical farm
building.

The changes to live loads for floors are a direct reflection of the changes in farm practice since 1995. The use
of larger equipment necessitates the use of increased design loads to provide structural adequacy. As the added
benefits of these changes are directly proportional to the added cost, their impact can be defined as neutral.

The changes to climatic loads (snow and wind loads) generally reflect a discrepancy between the strength
design criteria used for farm buildings and those used for other buildings. In particular, wind loads will
increase significantly. Whereas the NFBC design criteria are based on a 10-year return period, the proposed
NBC design criteria are based on a 50-year return period. For a representative sample of locations across
Canada, the design wind loads will increase by 22% on average and the design snow loads will increase by 7%
on average. The benefit of this change is that buildings designed to resist the increased wind loads will be
inherently safer. The costs related to this change may be significant, as the building's seismic force resisting
system (bracing, shear walls, moment frames, etc.) and structural elements (wind-bearing columns and studs,
girts, cladding, roof framing, etc.) may be required to meet higher specifications. It is estimated that the
elemental cost increase will be in a range of 5–25%. This large range is a result of the non-linearity of design
and the availability of materials in only discrete units (e.g., only certain sizes of building members are readily
available).
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The costs related to the need for seismic load design for many farm buildings will be significant due to the
possible increase in specifications for the building's lateral force resisting system (bracing, shear walls,
moment frames, etc.) and structural elements (wind-bearing columns and studs, girts, cladding, roof framing,
etc.). While many farm buildings will remain exempt from seismic design, buildings requiring seismic design
may incur a considerable increase in design and construction costs. The benefit is that these buildings will be
inherently safer after being designed for seismic loads. The cost impact of these changes cannot be generalized
because of the large variability in design scenarios, including building location, seismic response, size, height,
layout and materials. Considering these many factors, building cost increases could be negligible, where other
loads govern, or could be as high as 15–25%.

The proposed removal of the permission to use a modified lumber system factor will have a significant cost
implication for conventionally built farm buildings. The current normal practice is to design and install wood
roof trusses at 1 220 mm on centre. The proposed change would most likely result in a shift to installing
trusses at 610 mm on centre (a spacing more typical in commercial and industrial construction), effectively
doubling the quantity of trusses installed. However, the net cost would not double as the load resisted by each
truss would be lower. It is estimated that the cost for installed wood trusses would increase by 50–75%. The
benefits of the change include improved design consistency among different building types. On the whole, the
cost impact is balanced by the benefits.

Enforcement implications

Refer to the general enforcement implications in the summary for subject Large Farm Buildings Technical
Provisions.

Who is affected

Refer to the general description of who is affected by the proposed change in the summary for subject Large
Farm Buildings Technical Provisions.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[2.3.1.1.] -- ([1] --) no attributions

[2.3.1.1.] -- ([2] --) no attributions

[2.3.1.1.] -- ([3] --) no attributions

[2.3.2.1.] -- ([1] --) no attributions

[2.3.2.2.] -- ([1] --) [F20-OS2.1]

[2.3.2.2.] -- ([2] --) [F20-OS2.1]

[2.3.2.3.] -- ([1] --) [F20-OS2.1]
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[2.3.2.4.] -- ([1] --) [F20-OS2.1]

[2.3.2.4.] -- ([2] --) no attributions

[2.3.2.4.] -- ([3] --) [F20-OS2.1] [F20-OS2.4]

[2.3.2.5.] -- ([1] --) [F20-OS2.1] [F20-OS2.4]

[2.3.2.5.] -- ([2] --) [F20-OS2.1]

[2.3.2.5.] -- ([3] --) [F20-OS2.1]

[2.3.2.5.] -- ([4] --) [F20-OS2.1]

[2.3.2.5.] -- ([5] --) [F80-OS2.3]

[2.3.2.5.] -- ([6] --) [F43-OS3.4]

[2.3.3.1.] -- ([1] --) [F20-OS2.1]

[2.3.3.2.] -- ([1] --) [F20-OS2.1]

[2.3.4.1.] -- ([1] --) no attributions

-- (--) no attributions
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Proposed Change 1417

PROPOSED CHANGE

[2.] 2 Part 2 Farm Buildings
(See Note A-2.)

[2.1.] -- General

[2.1.1.] -- Scope

[2.1.1.1.] --- Scope
[1] --) This Part is concerned with the fire, structural, heating, ventilation and air-conditioning

performance of farm buildings, as well as processes and operations carried out therein that
involve a risk of explosion, high flammability or related conditions that create a hazard to life
safety. (See Note A-2.1.1.1.(1).)

[2.1.2.] -- Application

[2.1.2.1.] --- Application
[1] --) Except as provided in Sentence (2), this Part applies to all farm buildings as described in

Articles 1.3.3.5. and 1.3.3.6. of Division A.

[2] --) Subsections 2.2.6. and 2.2.7. do not apply to Group G, Division 4 major occupancies.

[2.1.3.] -- Definitions

[2.1.3.1.] --- Defined Terms
[1] --) Words that appear in italics are defined in Article 1.4.1.2. of Division A.

Submit a comment

Code Reference(s): NBC15 Div.B 2
Subject: Large Farm Buildings Technical Provisions

Title: General Technical Requirements

Description: This proposed change introduces general technical
requirements for large farm buildings into Part 2 of Division B
of the NBC (Section 2.1., General).

Related Proposed
Change(s):

PCF 1015, PCF 1016, PCF 1018, PCF 1074, PCF 1416, PCF
1418, PCF 1419, PCF 1420, PCF 1516
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[2.1.4.] -- Classification of Farm Buildings by Major Occupancy
(See Note A-3.1.2.)

[2.1.4.1.] --- Classification
[1] --) Every farm building or part of a farm building shall be classified according to its major

occupancy as belonging to one of the Groups or Divisions described in Table 2.1.4.1. (See
Note A-2.1.4.1.(1).)

Table [2.1.4.1.]
Classification of Agricultural Major Occupancies

Forming Part of Sentence 2.1.4.1.(1)

Group Division Description of Agricultural Major Occupancies

G 1 High-hazard agricultural occupancies

G 2 Agricultural occupancies not elsewhere classified in Group G

G 3 Greenhouse agricultural occupancies

G 4 Agricultural occupancies with no human occupants

Note A-2 Application of Part 2.
The NBC contains specific requirements pertaining to farm buildings because they have distinct characteristics
compared to other types of buildings: they have low occupant loads, are typically located in rural settings, and
house unique activities and contents. Part 2 does not apply to large farm buildings that do not qualify as having
“low human occupancy,” i.e., an occupant load of not more than 1 person per 40 m2 of floor area.

Note A-2.1.1.1.(1) Safety of Persons.
The intent of Part 2 is to set forth measures to ensure the safety of persons in farm buildings. As such, its
provisions do not address property protection.

Note A-2.1.4.1.(1) Major Occupancy Classifications for Farm Buildings.
The following are examples of the major occupancy classifications for farm buildings:

Group G, Division 1
Animal housing facilities with a below-floor storage area for liquid manure
Feed mills
Grain elevators
Rooms for the bulk storage of dangerous goods classified as flammable gases or compressed

gases
Rooms for the bulk storage of flammable liquids
Rooms for the bulk storage of reactive materials

Group G, Division 2
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Animal exercise facilities
Animal housing facilities, including, but not limited to, facilities for livestock, facilities for

alternative livestock and game animals, facilities for fur-bearing animals, and facilities for
cultured fish and shellfish

Animal training facilities
Brewing facilities
Facilities for the packaging and processing of agricultural products
Facilities for the production of alcoholic beverages, excluding distilleries
Facilities for the production of plants and fungi, excluding greenhouses
Farm workshops
Feed preparation centres
Feed storage facilities
Fruit and vegetable storage facilities
Grain, forage and feed structures
Milking facilities
Storage facilities for farming equipment, implements and machinery
Viniculture facilities

Group G, Division 3
Greenhouses

Group G, Division 4
Biomass facilities
By-product facilities
Digesters
Grain bins
Horizontal silos
Storage bins
Vertical silos

RATIONALE

General information

See the summary for subject Large Farm Buildings Technical Provisions.

Problem

Refer to the general problem statement in the summary for subject Large Farm Buildings Technical Provisions.

Justification - Explanation

Refer to the general justification in the summary for subject Large Farm Buildings Technical Provisions.
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The proposed new Part 2 of Division B in the NBC recognizes the uniqueness of the activities and contents
housed in farm structures and of their location on agricultural lands typically remote from urban centres.
Section 2.1. of this proposed change specifies the scope, application and classification of farm buildings for the
purpose of applying the technical provisions proposed for other Sections.

Article 2.1.1.1. describes the scope of Part 2, clarifying that the requirements are intended to mitigate hazards
to the life safety of the human occupants of farm buildings. This is consistent with the scope statement in the
National Farm Building Code 1995 (NFBC), which limits the application of its provisions to "the protection of
persons in farm buildings."

An explanatory Note describes the rationale for providing specific requirements for farm buildings due to their
distinct characteristics, such as their typically low occupant loads and the unique nature of the activities and
contents they house.

Article 2.1.2.1. states that Part 2 applies to all farm buildings as described in the application statements in
Division A. Changes to Division A related to farm buildings were considered during the 2017 public review
and subsequently recommended for publication by the Standing Committees.

Group G, Division 4 major occupancies are explicitly exempted from complying with Subsection 2.2.6., Safety
within Farm Buildings, and Subsection 2.2.7., Exits, because, by definition, no human occupants are expected
to be in these types of farm buildings.

Article 2.1.4.1. presents the classifications for agricultural major occupancies. These classifications recognize
the unique risks and characteristics associated with the use and occupancy of different types of farm buildings.

The Group G, Division 1 major occupancy is an agricultural occupancy that poses a higher than usual risk to
occupants due to fire or explosion because the intended use of the space generates combustible dust and
flammable gases. Greenhouses (Group G, Division 3 major occupancy) are differentiated from other farm
buildings in the NFBC which contains specific requirements applicable only to greenhouses; this distinction
was retained in the proposed new Part 2. The Group G, Division 4 major occupancy describes farm buildings
that do not have any human occupants. A final classification (Group G, Division 2 major occupancy) includes
all farm buildings that do not fall within one of the other classifications.

Impact analysis

Refer to the general impact analysis in the summary for subject Large Farm Buildings Technical Provisions.

The proposed agricultural occupancy classifications allow distinctions to be made in the technical provisions
for specific types of farm buildings. Designers will have the ability to design a farm building corresponding to
the level of risk associated with a specific agricultural occupancy classification, rather than designing to the
highest-risk agricultural occupancy classification. This translates into a benefit for farm buildings with a lower
risk level throughout the technical requirements.

Enforcement implications

Refer to the general enforcement implications in the summary for subject Large Farm Buildings Technical
Provisions.
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Who is affected

Refer to the general description of who is affected by the proposed change in the summary for subject Large
Farm Buildings Technical Provisions.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[2.1.1.1.] -- ([1] --) no attributions

[2.1.2.1.] -- ([1] --) no attributions

[2.1.2.1.] -- ([2] --) no attributions

[2.1.3.1.] -- ([1] --) no attributions

[2.1.4.1.] -- ([1] --) no attributions
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Proposed Change 1418

PROPOSED CHANGE

[2.] 2 Part 2 Farm Buildings

[2.1.] -- General (see PCF 1417)

[2.2.] -- Fire Protection and Occupant Safety

[2.2.1.] -- General

[2.2.1.1.] --- Classification
[1] --) Every farm building or part of a farm building shall be classified in accordance with

Subsection 2.1.4.

[2] --) Portions of farm buildings that do not contain Group G, Division 1, 2, 3 or 4 major
occupancies shall be classified according to their major occupancy as belonging to one of the
Groups or Divisions described in Table 3.1.2.1. and shall conform to the requirements in Part
3.

[2.2.1.2.] --- Prohibition of Occupancy Combinations
[1] --) Buildings classified as a Group G, Division 1 or 4 major occupancy shall not contain a Group

A, B or C major occupancy.

[2] --) Buildings classified as a Group G, Division 2 or 3 major occupancy shall not contain a Group
A, Division 1 or 3, or Group B major occupancy.

Submit a comment

Code Reference(s): NBC15 Div.B 2
Subject: Large Farm Buildings Technical Provisions

Title: Fire Protection and Occupant Safety Requirements

Description: This proposed change introduces fire protection and occupant
safety requirements for large farm buildings into Part 2 of
Division B of the NBC (Section 2.2., Fire Protection and
Occupant Safety).

Related Proposed
Change(s):

PCF 1015, PCF 1016, PCF 1018, PCF 1074, PCF 1416, PCF
1417, PCF 1419, PCF 1420, PCF 1516
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[2.2.1.3.] --- Exceptions for Major Occupancies
[1] --) In a farm building in which the aggregate area of all major occupancies in a particular Group

or Division is not more than 10% of the floor area of the storey in which they are located,
these major occupancies need not be considered as major occupancies for the purpose of
determining the structural fire protection required by Subsection 2.2.2., provided they are not
classified as Group F, Division 1 or Group G, Division 1 occupancies.

[2.2.1.4.] --- Separation of Occupancies
[1] --) Except as provided in Sentence (2), major occupancies shall be separated from adjoining

major occupancies by fire separations having fire-resistance ratings conforming to Table
2.2.1.4.

[2] --) If one major occupancy is located above another major occupancy, the fire-resistance rating
of the floor assembly between the major occupancies shall be determined on the basis of the
requirements of this Section for the lower major occupancy.

[3] --) Occupancies other than major occupancies shall be separated from adjoining occupancies
belonging to a different Group or Division by fire separations having fire-resistance ratings
that conform to Table 2.2.1.4. but need not be more than 1 h.
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Table [2.2.1.4.]
Major Occupancy Fire Separations (1)

Forming Part of Sentence [2.2.1.4.] -- ([1] --)

Minimum Fire-Resistance Rating of Fire Separation, h

Adjoining Major OccupancyMajor Occupancy

G-1 G-2 G-3 G-4

A-1 (2) (3) (3) (2)

A-2 (2) 1 1 (2)

A-3 (2) (3) (3) (2)

A-4 (2) 1 1 (2)

B (2) (3) (3) (2)

C (2) 1 1 (2)

D 1 – – –

E 1 – – –

F-1 – 2 2 –

F-2 – – – –

F-3 – – – –

G-1 – 2 2 –

G-2 2 – – –

G-3 2 – – –

G-4 – – – –

Notes to Table [2.2.1.4.] :

Article 2.2.1.9. contains requirements for other fire separations that are in addition to the
requirements for the separation of major occupancies.

(1)
PROPOSED CHANGE Table Footnotereferrer

See Sentence 2.2.1.2.(1).(2)
PROPOSED CHANGE Table Footnotereferrer

See Sentence 2.2.1.2.(2).(3)
PROPOSED CHANGE Table Footnotereferrer

PROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table Footnote

Footnote
1

Footnote
2
Footnote
3
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[2.2.1.5.] --- Fire Separations and Closures
(See Note A-2.2.1.5.)

[1] --) Any wall, partition or floor assembly required to be a fire separation shall
[a] --) except as permitted by Sentence (2), be constructed as a continuous element, and
[b] --) as required in this Section, have a fire-resistance rating as specified (see Note

A-3.1.8.1.(1)(b)).

[2] --) Openings in a fire separation shall be protected with closures, shafts or other means in
conformance with Articles 3.1.8.3. to 3.1.8.19.

[2.2.1.6.] --- Penetrations in Fire Separations and Fire-Rated Assemblies
[1] --) Penetrations of a fire separation or a membrane forming part of an assembly required to have

a fire-resistance rating shall conform to Articles 3.1.9.1. to 3.1.9.5.

[2.2.1.7.] --- Firewalls
[1] --) A firewall that separates a building or buildings with floor areas containing a Group G,

Division 1 major occupancy shall be constructed as a fire separation of noncombustible
construction having a fire-resistance rating not less than 4 h.

[2] --) A firewall that separates a building or buildings with floor areas containing a Group G major
occupancy and a major occupancy prohibited by Article 2.2.1.2. shall be constructed as a fire
separation of noncombustible construction having a fire-resistance rating not less than 4 h.

[3] --) Firewalls shall conform to the requirements of Articles 3.1.10.1. and 3.1.10.3. to 3.1.10.7.
and Sentence 3.1.10.2.(3).

[2.2.1.8.] --- Fire Blocks
[1] --) Concealed spaces in interior wall, ceiling and crawl spaces shall be separated from concealed

spaces in exterior walls and attic or roof spaces by fire blocks. (See Note A-2.2.1.8.(1).)

[2] --) Concealed spaces in walls and partitions of combustible construction shall be separated by
fire blocks into compartments not more than 3 m in height and 6 m in length.

[3] --) Horizontal concealed spaces within a floor assembly or roof assembly of combustible
construction, in which sprinklers are not installed, shall be separated by fire blocks into
compartments not more than 900 m2 in area.

[4] --) Except as permitted by Sentence (5), fire blocks shall be constructed of materials that will
remain in place and prevent the passage of flames for not less than 15 min when subjected to
the standard fire exposure in CAN/ULC-S101, “Fire Endurance Tests of Building
Construction and Materials.”

[5] --) Fire blocks need not be tested in conformance with Sentence (4) if they are constructed of not
less than
[a] --) 0.38 mm sheet steel,
[b] --) 12.7 mm gypsum board,
[c] --) 12.5 mm plywood, OSB or waferboard, with joints backed with similar material,
[d] --) 2 layers of 19 mm lumber with joints staggered, or
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[e] --) 38 mm lumber.

[2.2.1.9.] --- Additional Fire Separations
[1] --) Except as permitted by Sentence (2) and required by Sentence (3), fuel-fired appliances shall

be installed in service rooms separated from the remainder of the farm building by
[a] --) a fire separation having a fire-resistance rating not less than 45 min in a floor area

that is not sprinklered throughout, or
[b] --) a continuous smoke-tight fire separation in a floor area that is sprinklered

throughout.

[2] --) A fuel-fired appliance that serves only one room is not required to be installed in a service
room separated from the remainder of the farm building.

[3] --) Incinerators shall be installed in service rooms that
[a] --) do not contain other fuel-fired appliances, and
[b] --) are separated from the remainder of the farm building by a fire separation having a

fire-resistance rating not less than
[i] --) 2 h, where the service room is adjacent to a Group G, Division 1 major

occupancy in a floor area that is not sprinklered throughout,
[ii] --) 1 h, where the service room is adjacent to a Group G, Division 1 major

occupancy in a floor area that is sprinklered throughout,
[iii] --) 1 h, where the service room is adjacent to a Group G, Division 2 or 3 major

occupancy in a floor area that is not sprinklered throughout, or
[iv] --) 30 min, where the service room is adjacent to a Group G, Division 2 or 3

major occupancy in a floor area that is sprinklered throughout.

[4] --) A room used for crop drying shall be separated from the remainder of the farm building by
[a] --) a fire separation having a fire-resistance rating not less than 45 min in a floor area

that is not sprinklered throughout, or
[b] --) a continuous smoke-tight fire separation in a floor area that is sprinklered

throughout.

[5] --) A room in which farm machinery is repaired shall be separated from the remainder of the
farm building by a fire separation having a fire-resistance rating not less than
[a] --) 1 h, in a floor area that is not sprinklered throughout, or
[b] --) 30 min, in a floor area that is sprinklered throughout.

[6] --) Storage areas for dangerous goods shall be separated from the remainder of the farm building
in accordance with Sentences 3.3.6.2.(1) and (2).

[2.2.1.10.] --- Determination of Fire-Resistance Ratings
[1] --) Except as permitted by Sentence (2), the rating of a material, assembly of materials, or

structural member that is required to have a fire-resistance rating shall be determined on the
basis of the results of tests conducted in conformance with CAN/ULC-S101, “Fire Endurance
Tests of Building Construction and Materials.”
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[2] --) A material, assembly of materials, or structural member is permitted to be assigned a fire-
resistance rating on the basis of Appendix D.

[2.2.1.11.] --- Determination of Flame-Spread Ratings
[1] --) Flame-spread ratings shall be determined in accordance with Article 3.1.12.1.

[2.2.1.12.] --- Flame-Spread Rating
[1] --) Except as provided in Sentences (2) and (3), the flame-spread rating of interior wall and

ceiling finishes, including glazing and skylights, shall be not more than 150.

[2] --) The flame-spread rating of interior wall and ceiling finishes in exits shall conform to
Sentence 3.1.13.2.(1).

[3] --) Subject to the requirement of Article 2.2.1.13., the flame-spread rating on any exposed
surface of foamed plastic insulation, and on any surface that would be exposed by cutting
through the insulation in any direction, shall be not more than 500.

[2.2.1.13.] --- Foamed Plastics
[1] --) Foamed plastics installed in farm buildings shall be protected in conformance with Sentence

3.1.4.2.(1).

[2.2.1.14.] --- Fabrics and Films
[1] --) Fabrics and films used in connection with tents and air-supported structures shall conform to

CAN/ULC-S109, “Flame Tests of Flame-Resistant Fabrics and Films.”

[2.2.1.15.] --- Electrical Wiring and Equipment
[1] --) The installation of electrical wiring and electrical equipment shall conform to the

requirements of
[a] --) provincial or territorial regulations or municipal bylaws, or
[b] --) CSA C22.1, “Canadian Electrical Code, Part I,” in the absence of the regulations or

bylaws referred to in Clause (a).

[2] --) Electrical wiring installed in a concealed space shall be enclosed in rigid conduit or otherwise
protected against damage. (See Note A-2.2.1.15.(2).)

[2.2.1.16.] --- Wires and Cables
[1] --) Wires and cables installed in farm buildings shall conform to Article 3.1.4.3.

[2.2.1.17.] --- Occupant Load
[1] --) If a floor area or part thereof has been designed for an occupant load other than that

prescribed in Article 1.3.3.6. of Division A (PCF 1018-2017) or this Part, a permanent sign
indicating that occupant load shall be posted in a conspicuous location.
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[2.2.2.] -- Building Fire Safety

[2.2.2.1.] --- Applicable Building Size and Construction
[1] --) In determining the fire safety requirements for each of the major occupancies contained

within a farm building, the building height and building area of the entire farm building shall
be used.

[2] --) If a farm building contains more than one major occupancy classified in more than one
Group or Division, the requirements concerning building size and construction shall apply to
each major occupancy as if the entire farm building were of that major occupancy.

[2.2.2.2.] --- Exceptions in Determining Building Height
[1] --) The space above a mezzanine need not be considered as a storey, provided the conditions of

Sentence 3.2.1.1.(3), (4), (5) or (7) are met.

[2] --) Platforms conforming to Sentence 3.2.1.1.(6) need not be considered as a storey.

[2.2.2.3.] --- Group G, Division 1, up to 3 Storeys, Limited Area, Sprinklered
[1] --) A building classified as Group G, Division 1 is permitted to be of combustible construction

or noncombustible construction, used singly or in combination, provided
[a] --) the building is sprinklered throughout,
[b] --) it is not more than 3 storeys in building height,
[c] --) it has a building area not more than

[i] --) 4 800 m2, if 1 storey in building height,
[ii] --) 2 400 m2, if 2 storeys in building height, or

[iii] --) 1 600 m2, if 3 storeys in building height,
[d] --) floor assemblies, including the floor assembly immediately above a basement, are fire

separations with a fire-resistance rating not less than 45 min, and
[e] --) loadbearing walls, columns and arches have a fire-resistance rating not less than that

required for the supported assembly.

[2.2.2.4.] --- Group G, Division 1, One Storey
[1] --) A building classified as Group G, Division 1 is permitted to be of combustible construction

or noncombustible construction, used singly or in combination, provided the building
[a] --) is not more than 1 storey in building height, and
[b] --) except as provided in Sentence (2), has a building area not more than 2 400 m2.

[2] --) Where the building referred to in Sentence (1) contains a below-floor storage area for liquid
manure, the building is permitted to be of any building area.

[2.2.2.5.] --- Group G, Division 2, Any Height, Any Area, Sprinklered
[1] --) A building classified as Group G, Division 2 of any building height or building area is

permitted to be of combustible construction or noncombustible construction, used singly or in
combination, provided
[a] --) the building is sprinklered throughout,
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[b] --) floor assemblies are fire separations with a fire-resistance rating not less than
45 min, and

[c] --) loadbearing walls, columns and arches have a fire-resistance rating not less than that
required for the supported assembly.

[2.2.2.6.] --- Group G, Division 2, up to 3 Storeys, Any Area
[1] --) A building classified as Group G, Division 2 of any building area is permitted to be of

combustible construction or noncombustible construction, used singly or in combination,
provided the building is not more than 3 storeys in building height.

[2.2.2.7.] --- Group G, Division 3, One Storey, Any Area
[1] --) A building classified as Group G, Division 3 of any building area is permitted to be of

combustible construction or noncombustible construction, used singly or in combination,
provided the building is not more than 1 storey in building height.

[2.2.2.8.] --- Group G, Division 4, Any Height, Any Area
[1] --) A building classified as Group G, Division 4 of any building height or building area is

permitted to be of combustible construction or noncombustible construction, used singly or in
combination.

[2.2.3.] -- Fire Alarm and Detection Systems

[2.2.3.1.] --- Determination of Requirement for a Fire Alarm System
[1] --) A fire alarm system complying with Sentence (2) shall be installed in a building that is not

sprinklered throughout and that
[a] --) contains a Group G, Division 1 major occupancy with an occupant load more than

25, or
[b] --) contains a Group G, Division 2 or 3 major occupancy

[i] --) with an occupant load more than 150,
[ii] --) in a building more than 1 storey in building height, or

[iii] --) with a basement used for a purpose other than the housing of service
equipment.

[2] --) Except as otherwise provided in this Section, the fire alarm system required by Sentence (1)
shall comply with Articles 3.2.4.2., 3.2.4.4., 3.2.4.5. and 3.2.4.17. and Sentences 3.2.4.9.(1)
and (4).

[2.2.3.2.] --- Types of Fire Alarm Systems
[1] --) The fire alarm system required by Sentence 2.2.3.1.(1) shall be

[a] --) a single-stage system in a Group G, Division 1 major occupancy, and
[b] --) a single- or 2-stage system in a Group G, Division 2 or 3 major occupancy.
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[2.2.3.3.] --- Design of Fire Alarm Systems
[1] --) Where a fire alarm system is required by Sentence 2.2.3.1.(1),

[a] --) the air-handling system, where provided, shall be designed to prevent the circulation
of smoke upon a signal from a duct-type smoke detector if the air-handling system
serves more than one storey, and

[b] --) a manual station shall be installed in every floor area near every exit.

[2.2.3.4.] --- Fire Alarm Signals
[1] --) Except as provided in Sentence (3), the fire alarm system required by Sentence 2.2.3.1.(1)

shall include
[a] --) audible signal devices conforming to Sentences 3.2.4.18.(1) to (4), (6) and (10),
[b] --) an audible alarm signal device with a sound pressure level not less than 110 dBA

installed on the exterior of the farm building, and
[c] --) visual signal devices installed in any floor area in which

[i] --) the ambient noise level is more than 87 dBA,
[ii] --) the occupants use ear protection devices, or

[iii] --) the occupants are located in sound-insulating enclosures.

[2] --) The visual signal devices required by Clause (1)(c) shall be installed so that the signal from at
least one device is visible throughout the floor area or portion thereof in which they are
installed. (See Note A-3.2.4.19.(2).)

[3] --) The audible alarm signal devices referred to in Sentence (1) need not be installed in areas
where animals are present, provided that visual signal devices are installed in accordance
with Clause (1)(c) and Sentence (2).

[2.2.3.5.] --- Silencing of Alarm Signals
[1] --) The fire alarm system required by Sentence 2.2.3.1.(1) shall

[a] --) be designed so that when an alarm signal is actuated, it cannot be silenced
automatically before a period of time has elapsed that is not less than 20 min, and

[b] --) not incorporate manual silencing switches other than those installed inside the fire
alarm control unit.

[2.2.3.6.] --- Electrical Supervision
[1] --) Where an automatic sprinkler system is provided, it shall be electrically supervised to

indicate a supervisory signal on a fire alarm system annunciator or a sprinkler system
annunciator for each of the following:
[a] --) movement of a valve handle that controls the supply of water to sprinklers,
[b] --) loss of excess water pressure required to prevent false alarms in a wet pipe system,
[c] --) loss of air pressure in a dry pipe system,
[d] --) loss of air pressure in a pressure tank serving a sprinkler system,
[e] --) a significant change in water level in any water storage container used for firefighting

purposes,
[f] --) loss of power to any automatically starting fire pump (see Note A-3.2.4.9.(3)(f)), and
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[g] --) a temperature approaching the freezing point in any dry pipe valve enclosure or water
storage container used for firefighting purposes.

[2.2.3.7.] --- Fire Detectors
[1] --) Where a fire alarm system is required in a farm building in accordance with Sentence

2.2.3.1.(1), fire detectors shall be
[a] --) except as provided in Sentence (2), installed throughout the farm building, and
[b] --) connected to the fire alarm system.

[2] --) The fire detectors referred to in Sentence (1) need not be provided within floor areas that are
sprinklered.

[2.2.4.] -- Provisions for Firefighting

[2.2.4.1.] --- Fire Department Access to Buildings
[1] --) Access for fire department equipment shall be provided to each farm building by means of a

street, private roadway or yard.

[2] --) Where access to a farm building as required in Sentence (1) is provided by means of a
roadway or yard, the design and location of such roadway or yard shall take into account
connection with public thoroughfares, weight of firefighting equipment, width of roadway,
radius of curves, overhead clearance, location of fire hydrants, location of fire department
connections and vehicular parking.

[2.2.4.2.] --- Automatic Sprinkler Systems
[1] --) Where an automatic sprinkler system is provided, it shall conform to Article 3.2.5.12.

[2] --) Where a fire pump is installed as part of the automatic sprinkler system referred to in
Sentence (1), it shall conform to Article 3.2.5.18.

[3] --) The automatic sprinkler system referred to in Sentence (1) shall be equipped with waterflow
detecting devices that are
[a] --) installed in accordance with Sentence 3.2.4.15.(1), and
[b] --) connected to

[i] --) the fire alarm system, where provided, so that, upon its actuation, an alert
signal or an alarm signal is initiated, or

[ii] --) an audible signal device, where a fire alarm system is not provided.

[2.2.5.] -- Emergency Lighting

[2.2.5.1.] --- Minimum Lighting Requirements
[1] --) Where lighting is provided in a farm building, emergency lighting shall be provided to an

average level of illumination not less than 10 lx at floor or tread level in
[a] --) exits, and
[b] --) principal routes providing access to exit in open floor areas and in service rooms.
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[2] --) The minimum value of the illumination required by Sentence (1) shall be 1 lx.

[3] --) An emergency power supply shall be
[a] --) provided to maintain the emergency lighting required by Sentence (1) from a power

source such as batteries or generators that will continue to supply power in the event
that the regular power supply to the farm building is interrupted, and

[b] --) so designed and installed that, upon failure of the regular power, it will assume the
electrical load automatically for a period of 30 min.

[2.2.6.] -- Safety within Farm Buildings

[2.2.6.1.] --- Means of Egress
[1] --) Means of egress complying with this Subsection shall be provided from every floor area

containing a Group G, Division 1, 2 or 3 major occupancy.

[2] --) If a platform or contained open space is provided, egress requirements shall conform to the
appropriate requirements of Article 2.2.6.2. for rooms.

[3] --) Means of egress from roofs shall be provided in accordance with Sentence 3.3.1.3.(3).

[4] --) Means of egress from rooftop enclosures shall be provided in accordance with Sentences
3.3.1.3.(5) and (6).

[2.2.6.2.] --- Egress Doorways
[1] --) Except as provided in Sentence (2), at least one egress doorway shall be provided from every

room.

[2] --) A minimum of 2 egress doorways located so that one doorway could provide egress from the
room as required by Article 2.2.6.3. if the other doorway becomes inaccessible to the
occupants due to a fire which originates in the room, shall be provided for every room
[a] --) that is used for a Group G, Division 1 major occupancy without a below-floor storage

area for liquid manure, where the area of the room is more than
[i] --) 15 m2, in a floor area that is not sprinklered throughout, or

[ii] --) 30 m2, in a floor area that is sprinklered throughout,
[b] --) in a floor area that is not sprinklered throughout and contains a Group G, Division 1

major occupancy with a below-floor storage area for liquid manure or a Group G,
Division 2 or 3 major occupancy, where
[i] --) the area of the room is more than 200 m2, or

[ii] --) the travel distance within the room to the nearest egress doorway is more than
15 m, or

[c] --) in a floor area that is sprinklered throughout and contains a Group G, Division 1
major occupancy with a below-floor storage area for liquid manure or a Group G,
Division 2 or 3 major occupancy, where
[i] --) the area of the room is more than 300 m2, or

[ii] --) the travel distance within the room to the nearest egress doorway is more than
25 m.
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[3] --) Where 2 egress doorways are required by Sentence (2), they shall be placed at a distance
from one another equal to or greater than one third of the maximum overall diagonal
dimension of the area to be served, measured as the shortest distance that smoke would have
to travel between the nearest required egress doorways.

[2.2.6.3.] --- Travel Distance
[1] --) If more than one egress doorway is required from a room referred to in Sentence 2.2.6.2.(2),

the travel distance within the room to the nearest egress doorway shall not exceed the
maximum travel distance specified in Article 2.2.7.5. for exits.

[2.2.6.4.] --- Headroom Clearance
[1] --) Except within a service space, the minimum headroom clearance in every access to exit shall

conform to the requirements of Article 3.4.3.4. for exits.

[2.2.6.5.] --- Access to Exits
[1] --) The minimum width of an access to exit, including obstructions, shall be 750 mm.

[2] --) A fuel-fired appliance shall not be installed in a corridor serving as an access to exit.

[2.2.6.6.] --- Door Swing
[1] --) Except as provided in Sentence (2), a door that provides access to exit from a room shall

[a] --) be a sliding door, or
[b] --) swing on a vertical axis.

[2] --) A door that opens into a facility providing access to exit from a room that is used for a Group
G, Division 1 major occupancy without a below-floor storage area for liquid manure shall
swing on a vertical axis in the direction of travel to the exit.

[2.2.6.7.] --- Doors and Door Hardware
[1] --) A door that provides access to exit from a room shall

[a] --) provide a clear opening of not less than 750 mm if there is only one door leaf,
[b] --) in a doorway with multiple leaves, have the active leaf providing a clear opening of

not less than 750 mm,
[c] --) not open onto a step, and
[d] --) except as provided in Sentence (2), have a threshold not more than 13 mm higher than

the surrounding finished floor surface.

[2] --) The door referred to in Sentence (1) is permitted to have a threshold not more than 100 mm
higher than the surrounding finished floor surface, where the threshold is used to confine
[a] --) the spillage of liquids classified as dangerous goods within a room, or
[b] --) animal litter within an animal containment area.

[3] --) Door release hardware shall conform to Article 2.2.7.8.
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[2.2.6.8.] --- Ramps and Stairways
[1] --) Except as permitted by Sentence (3), ramps and stairways that do not serve as exits shall

[a] --) be not less than 750 mm wide, and
[b] --) conform to Articles 3.3.1.16., 3.4.3.4., 3.4.6.1. to 3.4.6.3., 3.4.6.8. and 3.4.6.9.

[2] --) Except as permitted by Sentence (3), the maximum slope of a ramp shall be 1 in 6.

[3] --) Ramps and stairways need not comply with Sentences (1) and (2), provided
[a] --) they are intended only

[i] --) for occasional use for servicing equipment and machinery, or
[ii] --) for use as animal handling ramps, and

[b] --) they do not serve as exits.

[2.2.6.9.] --- Floor Openings
[1] --) Except as provided in Article 2.2.6.10., floor openings shall be provided with a cover at floor

level that is capable of resisting the loads specified in Section 2.3. for the adjacent area of
floor.

[2] --) Openings through the cover required by Sentence (1) shall be of a size that prevents the
passage of a spherical object whose diameter is more than 100 mm.

[2.2.6.10.] --- Guards
[1] --) Except as provided in Sentence (3), a guard not less than 1 070 mm high shall be provided

[a] --) around floor openings, where provision of a cover in accordance with Sentence
2.2.6.9.(1) is not practical, and

[b] --) at locations where the difference in elevation between two adjacent surfaces is more
than 600 mm.

[2] --) The guard required by Sentence (1) shall consist of
[a] --) a top railing,
[b] --) an intermediate rail located at the mid-height of the guard, and
[c] --) where tools or other objects could fall from an upper floor surface onto a person on an

adjacent lower surface, a toe board extending not less than 125 mm above the upper
floor surface.

[3] --) Sentence (1) does not apply
[a] --) to vehicle repair pits,
[b] --) to loading docks, or
[c] --) where access is provided for maintenance purposes only.

[2.2.6.11.] --- Signage
[1] --) Warning signs shall be installed in accordance with Subsection 2.14.2. of Division B of the

NFC.
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[2.2.6.12.] --- Transparent Doors and Panels
[1] --) A glass or transparent door shall be designed and constructed so that the existence and

position of the door is readily apparent, by attaching visually contrasting hardware, bars or
other permanent fixtures to it.

[2] --) Transparent doors and panels shall conform to Sentences 3.3.1.19.(2), (3) and (6).

[3] --) Transparent panels used in a door that provides access to exit that, because of their physical
configuration or design, could be mistaken as a means of egress shall be made inaccessible
by barriers or railings.

[2.2.7.] -- Exits

[2.2.7.1.] --- Exit Facilities
[1] --) Exit facilities complying with this Subsection shall be provided from every floor area

containing a Group G, Division 1, 2 or 3 major occupancy. (See Note A-2.2.7.1.(1).)

[2.2.7.2.] --- Types of Exits
(See Note A-2.2.7.2.)

[1] --) An exit from any floor area shall be one of the following:
[a] --) an exterior doorway conforming to Sentences 2.2.7.6.(1) and (2) and Articles 2.2.7.7.,

2.2.7.8. and 3.4.6.11.,
[b] --) an openable window or panel conforming to Sentence 2.2.7.6.(3), or
[c] --) an exit facility listed in Article 3.4.1.4. that conforms to Articles 3.4.1.5., 3.4.1.6. and

3.4.6.10., Sentence 3.4.2.2.(1) and Subsection 3.4.4.

[2.2.7.3.] --- Minimum Number of Exits
[1] --) Except as provided by Sentences (2) and (3), every floor area shall be served by at least 2

exits.

[2] --) A floor area classified as a Group G, Division 1 major occupancy is permitted to be served
by a single exit, provided the floor area is not more than
[a] --) 10 m2, where the floor area is not sprinklered throughout, or
[b] --) 20 m2, where the floor area is sprinklered throughout.

[3] --) A floor area classified as a Group G, Division 2 or 3 major occupancy is permitted to be
served by a single exit, provided the floor area is not more than
[a] --) 200 m2, where the floor area is not sprinklered throughout, or
[b] --) 300 m2, where the floor area is sprinklered throughout.

[2.2.7.4.] --- Distance between Exits
[1] --) The minimum distance between 2 exits from a floor area shall be one half the maximum

diagonal dimension of the floor area.
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[2.2.7.5.] --- Location of Exits
[1] --) Except as permitted by Sentence (2), the travel distance to at least one exit shall be not more

than
[a] --) 30 m, in a floor area that contains a Group G, Division 1 major occupancy without a

below-floor storage area for liquid manure,
[b] --) 60 m, in a floor area that contains a Group G, Division 1 major occupancy with a

below-floor storage area for liquid manure,
[c] --) 60 m, in a floor area that contains a Group G, Division 2 or 3 major occupancy and

that is not sprinklered throughout, and
[d] --) 90 m, in a floor area that contains a Group G, Division 2 or 3 major occupancy and

that is sprinklered throughout.

[2] --) A floor area containing a Group G, Division 3 major occupancy need not comply with
Sentence (1), provided
[a] --) exits are placed not more than 60 m apart along the perimeter of the floor area, and
[b] --) each main aisle in the floor area

[i] --) leads directly to an exit in at least two opposite directions, and
[ii] --) has a minimum width of 750 mm.

[3] --) Exits shall be located and arranged in conformance with Sentence 3.4.2.5.(3).

[2.2.7.6.] --- Width and Height of Exits
[1] --) The minimum clear width of an exterior doorway used as an exit shall be 750 mm.

[2] --) Except as provided in Sentence (3), the minimum headroom clearance in every exit shall
conform to Article 3.4.3.4.

[3] --) An openable window or panel used as an exit shall have
[a] --) an opening not less than 900 mm by 550 mm, and
[b] --) a fire escape or stair, where required by Article 2.2.7.9.

[2.2.7.7.] --- Direction of Exit Door Swing
[1] --) Except as permitted by Sentence (2), every exit door shall

[a] --) open in the direction of exit travel, and
[b] --) swing on its vertical axis.

[2] --) Exit doors need not conform to Clause (1)(a), where they serve a Group G, Division 2 major
occupancy housing animals without a below-floor storage area for liquid manure.

[2.2.7.8.] --- Exit Door Hardware
[1] --) Door release hardware on exit doors shall

[a] --) be operable with one hand,
[b] --) permit the door to be readily opened from the inside with not more than one releasing

operation and without requiring keys, special devices or specialized knowledge of the
door-opening mechanism, and

[c] --) be installed not more than 1 200 mm above the finished floor.
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[2.2.7.9.] --- Exit Stairs and Fire Escapes
[1] --) Where an exterior doorway used as an exit is more than 300 mm above adjacent ground level,

a stair or fire escape shall be provided.

[2] --) Where the bottom of an openable window or panel used as an exit is more than 250 mm
above adjacent ground level, a stair or fire escape shall be provided.

[3] --) Fire escapes required by Sentences (1) and (2) shall conform to Articles 3.4.7.2. and 3.4.7.4.
to 3.4.7.7.

[4] --) Exit stairs shall conform to Clause 3.4.6.1.(1)(a) and Articles 3.4.6.3. to 3.4.6.6. and 3.4.6.8.

[5] --) The minimum width of exit stairs shall be 900 mm.

[2.2.7.10.] --- Exit Signs
[1] --) Farm buildings shall comply with the requirements for exit signs stated in Subsection 3.4.5.

[2.2.8.] -- Hazardous Substances, Processes and Equipment

[2.2.8.1.] --- General
[1] --) Except as provided in Sentences (2) to (4), the storage, handling and use of hazardous

substances shall be in conformance with
[a] --) provincial or territorial regulations or municipal bylaws, or
[b] --) in the absence of the regulations or bylaws referred to in Clause (a), the NFC.
(See Note A-3.3.1.2.(1).)

[2] --) Farm buildings or parts of farm buildings used for the storage, handling, use and processing
of dangerous goods shall comply with Articles 3.3.6.1. to 3.3.6.7.

[3] --) The production, handling, storage and utilization of biogas shall be in conformance with
ANSI/CSA-B149.6-15, “Code for digester gas, landfill gas, and biogas generation and
utilization.”

[4] --) Where Article 3.2.9.1. of Division B of the NFC applies due to the quantity and nature of the
stored product, farm buildings used for the storage of ammonium nitrate shall
[a] --) be classified as Group G, Division 2 major occupancies, and
[b] --) comply with Sentences 3.3.6.6.(2) to (6).

[5] --) Systems for the ventilation of cooking equipment that is used in processes producing grease-
laden vapours shall be designed and installed in conformance with Articles 3.6.3.5., 6.3.1.7.
and 6.9.1.3. (See Note A-3.3.1.2.(2).)

[2.2.8.2.] --- Exhaust Ventilation and Explosion Venting
[1] --) Except as provided in Sentence (3), an exhaust ventilation system designed in conformance

with the appropriate requirements of Section 2.4. shall be provided in a farm building or part
of a farm building in which dust, fumes, gases, vapours or other impurities or contaminants
have the potential to create a fire or explosion hazard.

[2] --) Except as provided in Sentence (3), farm buildings shall comply with Sentence 3.3.1.20.(3).
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[3] --) Farm buildings with a below-floor storage area for liquid manure need not comply with
Sentences (1) and (2), provided they comply with Article 2.2.8.3. (See Note A-2.2.8.2.(3).)

[2.2.8.3.] --- Below-Floor Storage Areas for Liquid Manure
[1] --) Farm buildings with a below-floor storage area for liquid manure shall be provided with a

ventilation system conforming to Subsection 2.4.2.

[2] --) Where the ventilation system required by Sentence (1) relies on electrical power for normal
operation, it shall be provided with an emergency power supply conforming to Sentence (3).

[3] --) The emergency power supply required by Sentence (2) shall be
[a] --) supplied from a generator, batteries or a combination thereof,
[b] --) equipped with audible and visual trouble indicators,
[c] --) capable of operating the trouble indicators for not less than 24 h,
[d] --) capable of operating the ventilation system under full load for not less than 2 h, and
[e] --) designed so that, in the event of a failure of the normal power source to the farm

building, there is an immediate automatic transfer to emergency power.

[4] --) Where a fuel-fired engine or turbine for the emergency power supply required by Sentence
(2) is dependent on a fuel supply located outside the farm building, the fuel supply shall be
provided with a shut-off valve in conformance with Article 3.2.7.7.

[5] --) Where exhaust piping for the emergency power supply required by Sentence (2) penetrates a
required fire separation, the piping shall be enclosed in a service space that is separated from
the remainder of the farm building by a fire separation having a fire-resistance rating not
less than that of the penetrated fire separation, but not less than 45 min.

[2.2.8.4.] --- Welding and Cutting
(See Note A-2.2.8.4.)

[1] --) Except as provided in Sentence (2), welding and cutting operations shall be carried out in a
room conforming to Sentence 3.3.1.25.(1).

[2] --) Sentence (1) need not apply to agricultural occupancies where the welding and cutting
operations do not present a fire or explosion hazard to adjacent areas.

[2.2.8.5.] --- Liquid Manure Storage Tanks and Piping Systems
[1] --) This Article does not apply to below-floor storage areas for liquid manure.

[2] --) Access covers for liquid manure storage tanks shall be designed in accordance with Section
2.3. to support the imposed loads.

[3] --) Access covers for liquid manure storage tanks that weigh less than 20 kg shall be equipped
with locking devices.

[4] --) Ladders shall not be installed on closed liquid manure storage tanks.

[5] --) Liquid manure storage tanks without a cover that are located outdoors shall be surrounded by
a permanent safety fence or wall that
[a] --) extends not less than 1.5 m above adjacent ground level,
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[b] --) is adequately secured at ground level, and
[c] --) has gates with latches.

[6] --) Where an access point for filling, agitation, emptying or a similar operation is provided for a
liquid manure storage tank described in Sentence (5), a curb or barrier shall be installed
between the access point and the storage tank that is
[a] --) not less than 450 mm high, or
[b] --) of sufficient height to prevent unintended vehicle entry.

[2.2.8.6.] --- Gas Traps or Valves
(See Note A-2.2.8.6.)

[1] --) Where storage tanks for liquids capable of releasing hazardous gases or vapours are
connected to a farm building by a piping system, a gas trap or valve shall be installed in the
piping system to prevent such gases or vapours from entering the farm building.

[2.2.8.7.] --- Dangerous Goods Storage
[1] --) The storage of dangerous goods in packages or containers in farm buildings or parts of farm

buildings shall comply with Parts 3 and 4 of Division B of the NFC.

[2.2.8.8.] --- Pesticide Storage Areas
[1] --) In addition to the requirements of Article 2.2.8.7., pesticide storage areas in farm buildings

shall be designed in conformance with this Article.

[2] --) Pesticide storage areas shall be
[a] --) ventilated with outdoor air in accordance with Subsection 2.4.2. by dedicated natural

or mechanical means at a rate sufficient to prevent the accumulation of dangerous
goods classified as toxic or flammable gases,

[b] --) accessible only from the outdoors, and
[c] --) secured against unauthorized entry.

[3] --) Floors of pesticide storage areas shall
[a] --) be constructed of concrete or other impervious material,
[b] --) not have a floor drain, and
[c] --) be provided with a curb at the perimeter of the storage area that is

[i] --) designed to contain accidental spillage of the largest container in the storage
area, and

[ii] --) not less than 50 mm high.

[4] --) Pesticide storage areas shall be separated from
[a] --) food, feed and water supplies,
[b] --) other occupancies by a fire separation having a fire-resistance rating not less than

1 h, and
[c] --) other buildings by a limiting distance not less than 6 m.
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Note A-2.2.1.5. Environmental Conditions.
The materials used in the construction of fire separations and closures in farm buildings should be selected to
minimize deterioration caused by exposure to corrosive or humid environmental conditions.

Note A-2.2.1.8.(1) Concealed Spaces Used as Supply Air Plenums.
Sentence 2.2.1.8.(1) is not intended to prohibit a concealed attic or roof space from being used as a supply air
plenum for the distribution of air through a porous ceiling or ceiling inlets to the space below.

Note A-2.2.1.15.(2) Damage to Electrical Wiring.
The protection required by Sentence 2.2.1.15.(2) is intended to prevent rodents from damaging electrical
wiring that is installed in a concealed space, such as a space within an assembly, an attic space, or a service
space.

Note A-2.2.7.1.(1) Exiting from Floor Areas.
The intent of Sentence 2.2.7.1.(1) is that each floor level be served by its own exits. This approach to providing
exits is consistent with that in Part 3.

Note A-2.2.7.2. Overhead Doors and Sliding Doors.
Overhead doors and sliding doors are not permitted to be used as exits from farm buildings with human
occupants because such doors could delay their egress.

Note A-2.2.8.2.(3) Ventilation of Below-Floor Storage Areas for Liquid Manure.
Where a farm building with a below-floor storage area for liquid manure is provided with a ventilation system
in accordance with Article 2.2.8.3., the requirements of Sentences 2.2.8.2.(1) and (2) are considered to be
satisfied with respect to the fire and explosion hazard posed by manure gases. Should other hazardous
substances or conditions be present in the farm building, the requirements of Sentences 2.2.8.2.(1) and (2)
must be applied with respect to those substances or conditions.

Note A-2.2.8.4. Welding and Cutting.
The room referred to in Sentence 2.2.8.4.(1) is a space where significant and regular welding and cutting
operations are routinely performed, such as a welding shop supporting the farm operation. Sentence 2.2.8.4.(1)
is not intended to apply to occasional welding and cutting operations, such those carried out during repairs of
farm machinery.

Refer to Section 5.2. of Division B of the NFC for requirements relating to hot works, including cutting,
welding, soldering, brazing, grinding and adhesive bonding.

Note A-2.2.8.6. Liquids Capable of Releasing Hazardous Gases or Vapours.
Examples of liquids that are capable of releasing hazardous gases or vapours include liquid manure, wash
water from a milking facility, and waste water in a septic system.
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RATIONALE

General information

See the summary for subject Large Farm Buildings Technical Provisions.

Problem

Refer to the general problem statement in the summary for subject Large Farm Buildings Technical Provisions.

Sentence 1.1.1.3.(1) of the National Farm Building Code of Canada (NFBC) 1995 requires that farm buildings
conform to the appropriate requirements of the 1995 edition of the National Building Code (NBC) except as
specifically amended or exempted. Sentence 3.1.1.1.(1) of the NFBC states that, unless specifically required,
farm buildings of low human occupancy need not conform to the requirements of Parts 3 and 9 of the NBC
1995 with regard to fire safety or egress, but must conform to the requirements of Part 3 of the NFBC.

However, whereas the NBC has been updated over the years to the current 2015 edition, the NFBC has not.
Therefore, the NFBC currently lacks many of the fire safety requirements found in the NBC, which have been
improved over time and are now deemed the minimum level of performance required to achieve fire safety.
Although many designers currently choose to apply some of these requirements in their farm building designs,
they are not consistently applied. In addition, because not all farm buildings are used for operations of the
same type or with the same level of hazard, there is a need to provide fire safety requirements that are adapted
for each of the various types of agricultural occupancy. Finally, builders consider some of the current NFBC
fire safety requirements to be outdated, especially those relating to fire compartmentation of floor space in
buildings with an area exceeding a certain limit.

For the above reasons and others stated in the general problem statement, this proposed change introduces a
new Section 2.2. to Division B of the NBC, which deals with fire protection and occupant safety in farm
buildings.

Justification - Explanation

Refer to the general justification in the summary for subject Large Farm Buildings Technical Provisions.

Proposed Subsection 2.2.1. provides the fire protection and occupant safety requirements and also sets out the
occupancy classification and separation requirements. The justification for each Article in the proposed
Subsection is provided below.

• Article 2.2.1.1. clarifies that farm buildings can have various agricultural occupancies and that if a
building on farm lands does not have a specific agricultural occupancy, then it should be treated as
another occupancy under Part 3 of the NBC.

• Article 2.2.1.2. prohibits farm buildings from containing certain occupancies (Groups A, B and C).
This will ensure that these occupancies, which include vulnerable persons or large groups of persons,
will not be exposed to the hazards associated with farm buildings.
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• Article 2.2.1.3. clarifies whether an occupancy in a farm building is deemed a major occupancy (as
defined) or not. Some requirements in the NBC, including proposed Part 2, are based on the major
occupancies within a building.

• Article 2.2.1.4. ensures that occupancies (whether a major occupancy or not) permitted in farm
buildings are separated from each other with fire-rated separations if one occupancy provides an
unacceptable fire risk to another one. This fire-rated separation will reduce the probability that a fire
in one occupancy will spread to the adjacent occupancy and harm occupants there.

• Article 2.2.1.5. ensures that required fire separations in farm buildings are properly designed barriers
to prevent the rapid movement of fire (flames, smoke and other combustion products) through the
barrier for a prescribed period of time as required.

• Article 2.2.1.6. establishes criteria for proper protection of penetrations of an assembly with a fire-
resistance rating in accordance with the NBC. This is good fire safety practice that was likely
adopted by most designers/builders using the NFBC. This Article will ensure a consistent application
of these requirements.

• Article 2.2.1.7. establishes the criteria for the proper design of a firewall where users choose to
separate farm buildings from each other and other buildings by a firewall. This Article also directs
Code users to Part 3 for some of the criteria.

• Article 2.2.1.8. includes most of the NBC criteria for fire blocking that are consistent with the
NFBC. This includes the removal of permission to use asbestos board as a blocking material. It also
includes a reference to a CAN/ULC fire endurance standard that can be used for choosing other fire
block materials that provide at least 15 minutes of fire-resistance.

• Article 2.2.1.9. restates many of the requirements for additional fire separations that are currently in
the NFBC. In addition, some requirements for storage areas for dangerous goods are located here for
clarification purposes, and these were also previously applicable to farm buildings under the NFC.

• Article 2.2.1.10. provides clarity for determining fire-resistance ratings of fire separations using a
recognized CAN/ULC standard, which is consistent with the NBC. It is likely that farm building
designers already employed this standard as good construction practice.

• Article 2.2.1.11. establishes the test criteria for which flame-spread ratings of wall surfaces, ceiling
surfaces and floor surfaces are determined. This reference will ensure that flame-spread ratings in
farm buildings are determined in a manner consistent with other buildings in the NBC.

• Article 2.2.1.12. limits the rate by which flames will spread along wall, ceiling and glazing surfaces,
exposed foamed plastic insulation, and exits. The NFBC does not have any requirements related to
this. Limiting flame spread is a critical factor in ensuring that occupants can safely evacuate a
burning building.

• Article 2.2.1.13. establishes the protection required for foam plastics used in wall or ceiling
assemblies in farm buildings. Fires involving foamed plastics generate very high burning rates and
extremely hazardous combustion by-products, and can spread flames quickly when exposed. The
current NFBC requires that foamed plastics be protected in conformance with the 1995 edition of
Part 9 of the NBC. This reference is to an outdated edition of the NBC and relates to small buildings
only. Considering the size of modern farm buildings that Part 2 will apply to, a more appropriate
reference for protecting foamed plastics is to the current version of Part 3 of the NBC.

• Article 2.2.1.14. establishes minimum criteria for materials used for tents and air-supported
structures used in or on farm buildings. This will protect against easy ignition and excessive flame
spread consistent with their current use in the NBC. Life safety can be significantly improved when
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these fabric materials and films meet a minimum flame-ignition and flame-spread test as stipulated
in the CAN/ULC standard.

• Article 2.2.1.15. requires electrical wiring and equipment in farm buildings to meet locally accepted
electrical safety codes in order to provide a minimum acceptable level of life safety from electrical
fires and shocks. Whereas the current NFBC is silent on minimum electrical installation standards, it
is reasonable to expect that local electrical safety codes have generally been used as good installation
practices for recently constructed farm buildings; however, this Article will now ensure consistent
application.

• Article 2.2.1.16. clarifies that combustible wires and cables may be used in farm buildings if they
comply with the relevant Part 3 requirements. The referenced Article 3.1.4.3. requires good fire
resistance and flame-spread properties for combustible wires and cables, which will reduce the
probability of fire spread and growth, that could result in harm to persons.

• Article 2.2.1.17. requires a sign to designate the occupant load of a floor area if that floor area is
designed pursuant to Part 3. This sign will establish the maximum occupant load of the floor area
and will help the owner and the fire service ensure the fire safety of occupants of this space,
including the occupant load threshold requiring a fire alarm system, and the adequacy of paths of
egress and exiting.

Proposed Subsections 2.2.2. to 2.2.5. provide the building fire safety requirements for farm buildings. The
justification for each Article in the proposed Subsections is provided below.

• Article 2.2.2.1. clarifies that the fire safety requirements in the NBC are based on the major
occupancy of a building, the building height and the building area. This was not previously required
in the NFBC as farm buildings were not designated as having specific occupancies. The proposed
changes to Part 2 will now designate various agricultural occupancies for farm buildings.
Subsequently, Article 2.2.2.2. clarifies what a storey is as it relates to building height.

• Articles 2.2.2.3. to 2.2.2.8. establish building combustibility, floor separation and structural support
rating requirements, and footprint area based on the specific agricultural occupancy, number of
storeys (building height), and whether the building is sprinklered or not. The new farm building
design criteria are more reflective of modern farming operational needs, permitting larger building
sizes and larger uninterrupted spaces within the building, while still recognizing and mitigating the
hazards associated with each occupancy. The new building design criteria no longer use the previous
one size fits all method in the NFBC.

• Article 2.2.3.1. establishes the need for fire alarm systems in unsprinklered farm buildings if the
farm building is occupied by more than 150 persons, or if occupants are on floors above or below the
first floor (except basements used only for service equipment), or if the building has a high-hazard
occupancy and is occupied by more than 25 persons.

• Articles 2.2.3.2. and 2.2.3.3. prescribe fire alarm installation and equipment requirements that are
consistent with the current requirements in the NBC, although based on the specific hazards and
operational needs of agricultural occupancies, including the presence of animals in some buildings.
Requirements include manual pull stations at every exit from the building to ensure that persons
exiting the building can activate the fire alarm system and notify all other occupants of a fire in the
building. The proposed provisions in the NBC for fire alarm systems are an effective means of
providing early notification of fire in farm buildings with larger occupant loads or multiple storeys.

• Article 2.2.4.1. requires proper fire department access to farm buildings. Fire department access to
farm buildings is currently not a provision of the NFBC; however, fire department access to ensure
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that emergency responders can conduct fire suppression and evacuation activities is critical for the
large farm buildings permitted in these proposed changes.

• Article 2.2.4.2. requires that where sprinklers and fire pumps are installed they meet good design and
installation practices consistent with other buildings in the NBC. This article is required because
sprinkler systems and fire pumps that do not meet good design and installation practices are
unreliable for proper operation in a fire emergency and possibly ineffective for controlling and
suppressing fires.

• Article 2.2.5.1. requires emergency lighting of the principal means of egress in farm buildings and
incorporates good building practices found in the NBC. The current NFBC has no requirements for
emergency lighting in farm buildings. With the large farm buildings permitted by the proposed
changes, the need for emergency lighting becomes critical to occupants during a power failure. If the
power failure occurs during an emergency that requires occupants to evacuate quickly, it would be
nearly impossible for them to do so without proper lighting of the egress pathway. Even in non-
emergency situations injuries could occur because the occupants cannot see where they are going as
they attempt to move to a place with lighting. The current NFBC has no requirements for emergency
lighting in farm buildings.

Proposed Subsection 2.2.6. provides requirements for safety within farm buildings. The justification for each
Article in the proposed Subsections is provided below.

• Although the current NFBC has requirements for means of egress in farm buildings, Article 2.2.6.1.
provides clarity regarding egress from rooftop enclosures and rooftop spaces intended to be occupied
by persons if such spaces are incorporated in a farm building.

• Whereas the NFBC has general requirements for exits from farm buildings, it does not address
means of egress within the building. Articles 2.2.6.1., 2.2.6.2. and 2.2.6.3. establish criteria for
means of egress from all floor areas within a farm building that are specific to the agricultural
occupancy, depending on whether the building is sprinklered or not. This includes requirements for
the minimum number of egress doorways from a room and the maximum travel distance to the
egress doorways, both of which are based on good design practices in the NBC to ensure unimpeded
evacuation in an emergency.

• The NFBC has no requirement for a minimum headroom clearance or minimum width for the path of
egress travel. Articles 2.2.6.4. and 2.2.6.5. provide minimum headroom clearance and minimum
widths for paths of egress travel that are consistent with good design practices in the NBC to ensure
unimpeded evacuation in an emergency.

• The NFBC has no requirement for door operation in the path of egress travel. Article 2.2.6.6.
establishes door swing requirements for doors located in a path of egress travel that are consistent
with good design practices in the NBC to ensure unimpeded evacuation in an emergency.

• The NFBC has no requirements for door design, installation, hardware or threshold height in the path
of egress travel. Article 2.2.6.7. establishes criteria for door widths, hardware and threshold heights
in a path of egress travel. This Article provides an approach consistent with the NBC and uses good
design practices to ensure unimpeded evacuation in an emergency.

• The NFBC has no requirement for ramp or stairway design in the path of egress travel. Article
2.2.6.8. establishes criteria for ramp or stairway design in the path of egress travel. This Article
provides an approach consistent with the NBC and uses good design practices to ensure unimpeded
evacuation in an emergency.
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• The requirements in the NFBC for the protection of floor openings provide limited protection to life
safety and are inconsistent with generally acceptable minimum levels of safety. Article 2.2.6.9.
establishes criteria for protection of floor openings that are consistent with good design practices in
the NBC for safety in use purposes.

• The NFBC has a few requirements for the guards around floor openings. Article 2.2.6.10. establishes
criteria for the installation of guards around floor openings and areas where there are elevation
changes between floor areas. This Article provides an approach consistent with the NBC and uses
good design practices for safety in use purposes.

• Article 2.2.6.11. requires signage to notify persons of dangerous gas concentration or low oxygen
level areas, and pesticide storage areas. This requirement is generally consistent with the
requirements in the NFBC for safety in use purposes.

• The current NFBC has few requirements for transparent doors and panels. Article 2.2.6.12.
establishes criteria for transparent doors and panels to help ensure safety in use and facilitate egress
purposes. This Article provides an approach consistent with the NBC and uses good design practices.

Proposed Subsection 2.2.7. provides updated requirements for exits from farm buildings. The NFBC contains
some requirements for exits. The justification for each Article in the proposed Subsection is provided below.

• Article 2.2.7.1. clarifies that exiting requirements in Subsection 2.2.7. apply to Group G, Division 1,
2 and 3 agricultural occupancies. Agricultural occupancy Group 4 is excluded from the application
of the proposed Subsection because this type of farm building does not contain any human
occupants.

• Article 2.2.7.2. clarifies the types of exits permitted in farm building. The types of exits permitted
are consistent with the NFBC, but additional requirements are provided to ensure that the exit
functions as expected. In addition to the exits specifically applicable to farm buildings, any exit
listed in Article 3.4.1.4. conforming to the relevant requirements in Part 3 is also permitted.

• Article 2.2.7.3. provides the minimum numbers of exits from a building with agricultural
occupancies and is basically a continuation of what is in the NFBC for farm buildings. This proposal
does, however, include separate exit requirements for high-hazard agricultural occupancies that
recognize the inherent explosion or fast conflagration hazard to occupants. To add increased design
options, relaxations are provided where sprinklers are included in the design.

• Article 2.2.7.4. establishes a means to determine the closest distance that exits can be from each
other. The current NFBC has a similar general requirement, but does not provide a specific method
for determining this distance. This is similar to the methods in the NBC, but also takes into
consideration the nature of agricultural occupancies.

• Article 2.2.7.5. establishes the maximum travel distance to any exit from any part of a floor area.
Whereas the current NFBC has requirements for travel distance to exits within farm buildings, these
were updated to reflect the type of agricultural occupancy and whether the building is sprinklered or
not.

• For greenhouses occupancies, this Article maintains the option in the NFBC of spacing exits along
the perimeter of the building, but adds requirements for main aisles to lead to exits in either direction
and to have a minimum width, consistent with good design practices.

• Articles 2.2.7.6. to 2.2.7.8. establish the minimum size of exits (doors and openable windows or
panels), the direction of exit door swing, and acceptable exit door hardware. Whereas the exit
window or panel opening criteria is unchanged from the NFBC, no requirements that relate to
minimum exit door size, swing or hardware were provided. The new requirements in the NBC are
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intended to facilitate egress from buildings in the event of an emergency and are based on good life
safety design practices, but also take into consideration the nature of agricultural occupancies.

• The NFBC permits ladders to serve these elevated exits; however, weather conditions could make
exterior ladder use unsafe in an emergency. Article 2.2.7.9. establishes the need for stairs or fire
escapes to serve exits located a certain height above ground level. This approach is consistent with
the NBC as good life safety practice.

• Article 2.2.7.10. establishes the need for exit signage in farm buildings that are over 2 storeys in
height, have an occupant load exceeding 150, or have a fire escape as part of a means of egress. This
proposal is consistent with the NBC and provides a consistent approach using good fire safety
practices for identifying exits in agricultural occupancies. Although the current NFBC has no
requirements for exit signage, these signs are critical to ensuring that occupants can locate the exit in
an emergency.

Proposed Subsection 2.2.8. provides requirements related to hazardous substances, processes and equipment in
farm buildings. The justification for each Article in the proposed Subsection is provided below.

• Article 2.2.8.1. provides requirements for the hazardous substances, processes and equipment that
are more comprehensive than current NFBC requirements. It also provides an approach consistent
with the NBC and the NFC for hazardous substances, processes and equipment in other buildings,
and employs good design practices.

• Article 2.2.8.2. provides requirements to exhaust hazardous dust, fumes, gases, vapours or other
contaminants that could result in fires or explosions from building spaces. These requirements are
more comprehensive than the few requirements in the NFBC and provide an approach consistent
with the NBC for other buildings, which uses good fire safety practices.

• Article 2.2.8.3. requires adequate ventilation, complete with a back-up power supply, in below-floor
storage areas for liquid manure in farm buildings to prevent the accumulation of unsafe levels of
flammable gases that could lead to an explosion. This requirement uses good engineering practices
consistent with the NBC while considering the uniqueness of this farm operation. The current NFBC
has no requirements relating to the need to protect below-floor storage areas for liquid manure in a
farm building from explosion.

• Article 2.2.8.4. provides requirements for rooms where welding and cutting operations are conducted
in farm buildings to mitigate the risk of fire or explosion. The current NFBC has no requirements
relating to welding and cutting operations, even though such operations often occur in some farm
buildings. The proposed requirements provide an approach consistent with other buildings in the
NBC and use good fire safety practices.

• Article 2.2.8.5. provides requirements similar to those provided in the NFBC relating to the
protection of manure hopper openings. This provides a consistent approach that uses good safety in
use practices.

• Article 2.2.8.6. is an extension of the current NFBC requirement for preventing hazardous gases
from re-entering the building from a liquid manure storage tank. This will provide a consistent
approach that uses good fire safety practices.

• Article 2.2.8.7. maintains current NFBC fire protection and health requirements relating to pesticide
storage areas. It also recognizes that pesticides are a dangerous good as classified in the NFC, which
also establishes that the protection requirements are based on a minimum quantity being present.
This will provide an approach consistent with the NFC and NBC that uses good fire safety practices.
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Impact analysis

Refer to the general impact analysis in the summary for subject Large Farm Buildings Technical Provisions.

Proposed Subsection 2.2.1. provides the fire protection and occupant safety requirements, and also sets out the
occupancy classification and separation requirements. The impact of each Article in the proposed Subsection is
provided below.

• Article 2.2.1.1.: No cost impact is associated with this clarification of how buildings on farms are
classified. It has always been the intent of the NFBC that buildings on farms that do not have an
agricultural occupancy are not to be treated as farm buildings. This clarification will result in a more
consistent approach to farm building design.

• Article 2.2.1.2.: No cost impact is associated with the prohibition of certain occupancies because
these occupancy combinations are unlikely. This requirement will result in a more consistent
approach to farm building design.

• Article 2.2.1.3.: No cost impact is associated with this exception to what is considered a "major
occupancy." This Article mirrors the NBC in how it deals with major occupancies and will result in a
more consistent approach to farm building design.

• Article 2.2.1.4.: Since the current NFBC already requires farm buildings to be separated from other
occupancies by a fire separation with a 1-hour fire-resistance rating, this change is not expected to
have a significant cost impact for most farm buildings. Farm buildings with a G-1 occupancy are an
exception because of their high-hazard operations. G-1 occupancies will require 2-hour fire
separations from all other occupancies, including G-2 and G-3 occupancies. The difference in the
cost of a 2-hour versus 1-hour rated fire barrier is not significant due to the similar construction
methods available; however, the cost of a 2-hour fire barrier where one was not previously required
is estimated as $180 per m2 based on a 200-mm-thick concrete block wall. This cost is considered
acceptable to alleviate the inherent risk to occupants in other occupancies from G-1 occupancies.

• Article 2.2.1.5.: No significant cost impact is associated with this Article, which simply clarifies
standard fire separation construction practices in the NBC and is no different from the intent of the
NFBC. This requirement will result in a more consistent approach to farm building design.

• Article 2.2.1.6.: No significant cost impact is associated with this Article, which simply clarifies
standard fire separation penetration practices in the NBC and is consistent with the requirements of
the NFBC. This requirement will also result in a more consistent approach to farm building design.

• Article 2.2.1.7.: No significant cost impact is associated with this Article, which simply clarifies
standard firewall construction practices in the NBC. Although not specifically addressed in the
NFBC, the NBC is where designers/builders would find accepted design practices for firewalls used
in farm buildings built to the NFBC. This requirement will also result in a more consistent approach
to farm building design.

• Article 2.2.1.8.: No cost impact is associated with most of the requirements for fire blocks since
designers are likely already applying these requirements, which are based on current requirements in
the NFBC. However, design flexibility is increased and a cost savings is possible for fire blocking of
horizontal concealed spaces compared to the current NFBC. Fire blocking of horizontal concealed
spaces every 30 m in the NFBC is now a requirement to fire block into compartments not more than
900 m2 in area. This requirement will also result in a more consistent approach to farm building
design.
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• Article 2.2.1.9.: Many of the requirements for additional fire separations in this Article are currently
in the NFBC and, as such, are not expected to have a significant cost impact. Furthermore, upgrades
to some required fire separation ratings from 30 minutes to 45 or 60 minutes are expected to have
only small cost implications, since the same construction methods and similar materials are
employed to achieve the higher rating. In addition, the inclusion of relaxations in the required fire-
resistance ratings where sprinklers are provided may produce a cost savings for the construction of
the fire separation, which also provides some compensation for the cost of sprinkler installation.

• Articles 2.2.1.10. and 2.2.1.11.: No cost impact is associated with referencing standards for
determining fire-resistance ratings and flame-spread ratings in these Articles as they would typically
have been employed by designers using the NFBC. This requirement will, however, result in a more
consistent approach to farm building design.

• Article 2.2.1.12.: The required interior wall and ceiling flame-spread limits are consistent with those
of common wood products, so they would not significantly impact common farm building practices
and costs. The flame-spread rating limits on foamed plastic insulation are consistent with many
common foamed plastic construction materials and, as such, would not be expected to have a
significant cost impact on the construction.

• Article 2.2.1.13.: The proposed protection requirements for foamed plastics are not expected to have
any cost impact because the NFBC already requires protection of foamed plastics.

• Article 2.2.1.14.: An increase in the fabric material cost, estimated as 40%, is expected for fire-
resistance treated fabric and film materials versus untreated materials; where tents or air-supported
structures are used in farm buildings, the increased cost is an acceptable trade-off for the
improvement in resistance to ignition and flame spread, as it will lower the risk to life safety for
persons in these structures. This requirement will also result in a more consistent approach to farm
building design.

• Article 2.2.1.15.: Since designers and builders are expected to use the applicable electrical codes as
good construction practice, it is anticipated that no cost impact will be associated with this Article.
This Article will also result in a more consistent approach to farm building design.

• Article 2.2.1.16.: Designers and builders are already expected to use good construction practices for
wires and cables in combustible construction, so there is no expected cost impact associated with
making reference to the relevant Articles in the NBC.

• Article 2.2.1.17.: An occupant load sign required by this Article is estimated to cost approximately
$100, which is considered insignificant when compared to the overall cost of the building. This
inconsequential increase in capital cost will provide clarity to owners and regulators for all uses of
the floor area. This requirement will also result in a an approach to farm building design that is more
consistent with the NBC.

Proposed Subsections 2.2.2. to 2.2.5. provide the building fire safety requirements for farm buildings. The
impact of each Article in the proposed Subsections is provided below.

• Articles 2.2.2.1. and 2.2.2.2.: No cost is associated with these requirements, which only describe the
application of the criteria used in the proposed building fire safety requirements for design of a farm
building.

• Articles 2.2.2.3. to 2.2.2.8.: Overall costs of farm buildings will increase or decrease based on these
new building design classifications. Cost increases will primarily be due to firewalls being required
to subdivide the floor area in many large G-1 occupancy buildings compared to the NFBC. The cost
of a firewall is estimated to be approximately $620 per m2 of firewall. However, fewer fire
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separations that subdivide floor areas will be required in G-2, G-3 and G-4 occupancies and in G-1
occupancies with a below-floor storage area for liquid manure, compared to the NFBC.

• Although sprinklers are not required, where they are provided it is estimated that a dry pipe sprinkler
system will cost approximately $120 per m2. A wet pipe sprinkler system in an ordinary hazard
installation is estimated to be approximately $85 per m2. The water supply (fire pump and
tank/reservoir) for the sprinkler system is estimated to cost approximately $250,000 for a typical
farm building. However, the optional building design classification for some agricultural
occupancies that include sprinklers will permit larger building sizes and more storeys as
compensation for the cost of sprinklers and the required water supply. Benefits of sprinklering the
building will also be found in other areas of Part 2.

• Articles 2.2.3.1. to 2.2.3.7.: Most farm buildings are not expected to need a fire alarm system
because they are no more than a single storey in building height, have no basement, and do not meet
the occupant load limits set out in this Article. However, if a fire alarm system is required, additional
costs to the construction of the building will be incurred. This cost will depend on which areas of the
building need fire detection, the method by which this detection is carried out, the partitioning of the
floor area as it impacts required audible alarms and/or visual alarms, and the number of exits needing
manual pull stations. The cost of a fire alarm system with detection is estimated to be approximately
$40 per m2. However, the inclusion of this requirement will result in enhanced life safety due to
early fire detection in those farm buildings that require a fire alarm system.

• Article 2.2.4.1.: There will be a cost impact in providing year-round access to farm buildings,
although some access routes are often needed to facilitate normal farming operations. This additional
cost will include the need to design these access roads to facilitate the heavier load of a fire pumper
truck, plus additional fuel for the farm owner to keep these roads clear of snow in the winter.
However, the inclusion of this requirement will result in improved life safety in farm buildings. The
estimated cost of providing an access road is $50 to $55 per m2 of access road.

• Article 2.2.4.2.: The use of sprinkler systems in a farm building is not mandated by this Article.
Rather, these systems are optional; their use offers some relaxations in other requirements. However,
in order to validate the relaxations gained, this Article requires that the sprinkler system be properly
designed and installed to ensure a reliable and effective automatic suppression system. Since
sprinklering a farm building is optional, there is no direct cost impact associated with this proposed
change. However, where sprinklers are provided, they are estimated to cost approximately $75 per
m2 based on a wet pipe sprinkler system in an ordinary hazard installation. Additional cost benefits
of sprinklering the building are found in other areas of Part 2 of the NBC. Equipping a farm building
with a reliable and effective automatic suppression system will result in improved life safety in the
building.

• Article 2.2.5.1.: The additional cost of an emergency lighting unit is estimated to be $1,000 per unit.
The cost of emergency lighting in exits and the principal routes for egress travel is a small (< 1%)
compared to the overall cost of the building, but is considered critical to providing life safety in large
farm buildings. The inclusion of this requirement will result in improved life safety in farm
buildings.

Proposed Subsection 2.2.6. provides requirements for safety within farm buildings. The impact of each Article
in the proposed Subsection is provided below.

• Article 2.2.6.1.: No cost impact is associated with this Article as it states the scope of application of
Subsection 2.2.6. to farm buildings containing human occupancy. In addition, no significant cost
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impact is expected since platforms and contained open spaces would be provided with a means of
access. Similarly, there is minimal cost impact on most farm buildings as they will not likely have
rooftop enclosures or rooftop spaces intended for occupancy by persons.

• Articles 2.2.6.2. and 2.2.6.3.: Since most farm buildings do not contain many individual rooms and
would not require additional doors, the expected result of this proposed change is considered small
(< 1%) relative to the total building cost and will result in improved life safety in farm buildings. The
cost of a hollow steel door with hardware is estimated to be $500 to $1,000 per door.

• Articles 2.2.6.4. to 2.2.6.8.: These Articles, which provide clear requirements for headroom
clearance, width of exits, and door swing, are not expected to have an added cost impact on the
design of farm buildings because designers and builders are expected to already be following these
requirements for good design practice. These requirements will ensure consistency in the design of
farm buildings.

• Article 2.2.6.9.: The requirement for floor opening protection is an extension of the NFBC
requirement for covers over liquid manure storage tanks and, as such, is expected to result in
improved life safety in farm buildings without a significant cost impact.

• Article 2.2.6.10.: The requirement for a properly designed guard is expected to have only a minor
cost impact since safety railings are already required by the NFBC for manure hopper openings, and
it is expected that designers would typically specify guards in accordance with good design practice.
This proposed change will harmonize the design of guards in farm buildings and result in improved
life safety in farm buildings.

• Article 2.2.6.11.: Warning signage for pesticide storage areas, silo gases, lack of oxygen in
controlled atmosphere storage areas, and toxic gases from liquid manure are required by the NFBC.
Similar signage is required by this Article through reference to proposed Subsection 2.14.2. of the
NFC and, as a result, will not likely result in many additional signs. The cost of each additional sign
warning of dangerous conditions required by this Article is estimated at $100, but will result in
improved life safety in farm buildings.

• Article 2.2.6.12.: This requirement for safe use and installation of transparent doors and panels will
have no significant cost impact and will result in improved life safety in farm buildings.

Proposed Subsection 2.2.7. provides requirements for exits from farm buildings. The impact of each Article in
the proposed Subsection is provided below.

• Article 2.2.7.1.: No cost impact is associated with this Article as it states the scope of application of
Subsection 2.2.7. to farm buildings containing human occupancy.

• Article 2.2.7.2.: This Article states the permitted types of exits and is not expected to have any cost
impact as the requirements are similar to those of the NFBC. The types of exits referenced in Article
3.4.1.4. are additional options.

• Article 2.2.7.3.: Farm buildings subject to the application of the new proposed Part 2 of the NBC
will generally exceed 600 m2 in building area. As such, the requirement for a minimum of two exits
from a building will not have a cost impact on most farm buildings compared to the NFBC due to
similar requirements. An insulated hollow steel door with hardware has an estimated cost of $1,500;
buildings storing bulk crops with low combustibility will now need a second exit door. However,
this requirement will increase the level of life safety in these buildings by providing an alternate way
out of the building during a fire.

• Article 2.2.7.4.: This requirement for minimum distance between exits will not have a significant
cost impact, as the results are effectively unchanged from the NFBC.
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• Article 2.2.7.5.: This requirement for maximum travel distances to an exit may result in some
additional exit doors for some agricultural occupancies, but fewer doors for others. The cost of a
stiffened hollow steel door with hardware is estimated to be $1,500. Some cost savings may also be
achieved where buildings are sprinklered. Additionally, the criteria for the main aisles width in
greenhouse occupancies are easy to achieve, as these aisles are generally wider due to operational
needs.

• Articles 2.2.7.6. to 2.2.7.8.: These requirements for minimum size of exits (doors and openable
windows or panels), exit door swing, and exit door hardware are expected to have a minor cost
impact of approximately $100 per exit door, but it will be small (< 1%) in comparison to the overall
cost of the building. These changes, however, will facilitate rapid egress from the building in the
event of a fire.

• Article 2.2.7.9.: This requirement for the provision of either an exit stair or a fire escape from an
elevated exterior exit door will result in a cost increase over the ladders permitted in the NFBC,
although safety cages will not be required. The cost of a steel-grate-type exit stair with railings is
approximately $7,000 to $9,000 per elevated exterior exit, depending on the number of steps.
However, there is an improvement in safety in use with stairs or fire escapes versus ladders during an
emergency, especially in inclement weather conditions.

• Article 2.2.7.10.: This requirement for exit signs at exit doors will not impact most farm buildings
unless the buildings are over 2 storeys in height, have an occupant load exceeding 150, or have a
room or floor area served by an exit fire escape. For those farm buildings requiring exit signage at
exit doors, the estimated cost is $300 per sign, which is small (< 1%) compared to the overall cost of
a farm building, but will significantly assist in the evacuation of occupants during an emergency.

Proposed Subsection 2.2.8. provides requirements related to hazardous processes and equipment in farm
buildings. The impact of each Article in the proposed Subsection is provided below.

• Article 2.2.8.1.: Most farm buildings will not be impacted by this Article. However, the requirements
may have a significant cost impact in areas with hazardous substances, processes or equipment, but
this cost is considered acceptable in reducing the higher risk of fire or explosion and improving life
safety in these farm buildings. Examples of a cost impact might be a fire-rated wall assembly at $400
per m2 of wall for stored dangerous goods that could require isolation from the remainder of the
building or other dangerous goods. Another example could be the cost of required ventilation
equipment and suppression system for cooking equipment (that creates significant grease-laden
vapours) in accordance with NFPA 96, which could add $15,000 to $20,000 to the operation. The
referenced standard relating to the production, handling, storage and utilization of digester gas
should not have a significant impact as current users of the NFBC are already expected to use good
design practices.

• Article 2.2.8.2.: In areas with hazardous operations, processes or equipment, the cost of proper
ventilation of flammable gases and vapours is estimated at approximately $15 per m2 of floor area
(assuming mechanical ventilation). The NFBC does have some requirements for powered exhaust
ventilation for silos and attached feed rooms. Explosion venting is an additional cost at
approximately $500 per m2 of vent area. The net increase in cost is necessary to reduce the higher
risk of fire or explosion and improve life safety in these farm buildings.

• Article 2.2.8.3.: In most cases, suitable ventilation in below-floor storage areas for liquid manure is
already provided for practical animal production reasons. The requirement for emergency electrical
power is needed where ventilation systems require electricity for operation. Where an emergency
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electrical power system is supplied to meet the requirements of this Article, the cost is expected to be
$20,000. While these systems will increase safety within these buildings, they will also have positive
production benefits for the farm operation.

• Article 2.2.8.4.: This requirement for rooms designated for welding and cutting should not have a
significant cost impact when included in a new building design. However, this proposed change will
result in a more consistent approach to farm building design for this hazard and will enhance life
safety by reducing the potential for the ignition of large fires.

• Articles 2.2.8.5. to 2.2.8.7.: No cost impact is expected as these requirements are similar to those of
the NFBC.

Enforcement implications

Refer to the general enforcement implications in the summary for subject Large Farm Buildings Technical
Provisions.

Who is affected

Refer to the general description of who is affected by the proposed change in the summary for subject Large
Farm Buildings Technical Provisions.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[2.2.1.1.] -- ([1] --) no attributions

[2.2.1.1.] -- ([2] --) no attributions

[2.2.1.2.] -- ([1] --) [F02-OS1.2]

[2.2.1.2.] -- ([2] --) [F02-OS1.2]

[2.2.1.3.] -- ([1] --) no attributions

[2.2.1.4.] -- ([1] --) [F03-OS1.2]

[2.2.1.4.] -- ([2] --) no attributions

[2.2.1.4.] -- ([3] --) [F03-OS1.2]

[2.2.1.5.] -- ([1] --) [F03-OS1.2]

[2.2.1.5.] -- ([2] --) no attributions

[2.2.1.6.] -- ([1] --) no attributions

[2.2.1.7.] -- ([1] --) [F03-OS1.2] [F12-OS1.5]
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[2.2.1.7.] -- ([2] --) [F03-OS1.2] [F12-OS1.5]

[2.2.1.7.] -- ([3] --) no attributions

[2.2.1.8.] -- ([1] --) [F03-OS1.2]

[2.2.1.8.] -- ([2] --) [F03-OS1.2]

[2.2.1.8.] -- ([3] --) [F03-OS1.2]

[2.2.1.8.] -- ([4] --) [F03-OS1.2]

[2.2.1.8.] -- ([5] --) no attributions

[2.2.1.9.] -- ([1] --) [F03-OS1.2]

[2.2.1.9.] -- ([2] --) no attributions

[2.2.1.9.] -- ([3] --) (a) [F02-OS1.2]

[2.2.1.9.] -- ([3] --) (b) [F02,F03-OS1.2]

[2.2.1.9.] -- ([4] --) [F02,F03-OS1.2]

[2.2.1.9.] -- ([5] --) [F02,F03-OS1.2]

[2.2.1.9.] -- ([6] --) no attributions

[2.2.1.10.] -- ([1] --) [F03-OS1.2]

[2.2.1.10.] -- ([1] --) [F04-OS1.3]

[2.2.1.10.] -- ([2] --) [F03-OS1.2]

[2.2.1.10.] -- ([2] --) [F04-OS1.3]

[2.2.1.10.] -- ([2] --) no attributions

[2.2.1.11.] -- ([1] --) no attributions

[2.2.1.12.] -- ([1] --) [F02,F03-OS1.2]

[2.2.1.12.] -- ([2] --) no attributions

[2.2.1.12.] -- ([3] --) [F02,F03-OS1.2]

[2.2.1.13.] -- ([1] --) [F01-OS1.1] [F02-OS1.2]

[2.2.1.14.] -- ([1] --) [F02-OS1.2]

[2.2.1.15.] -- ([1] --) [F01-OS1.1] [F81-OS1.1]

[2.2.1.15.] -- ([1] --) [F81-OS1.4]

[2.2.1.15.] -- ([1] --) [F32-OS3.3]

[2.2.1.15.] -- ([2] --) [F01-OS1.1]
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[2.2.1.15.] -- ([2] --) [F81-OS1.4]

[2.2.1.16.] -- ([1] --) no attributions

[2.2.1.17.] -- ([1] --) no attributions

[2.2.1.17.] -- ([1] --) [F10-OS1.5]

[2.2.2.1.] -- ([1] --) no attributions

[2.2.2.1.] -- ([2] --) no attributions

[2.2.2.2.] -- ([1] --) no attributions

[2.2.2.2.] -- ([2] --) no attributions

[2.2.2.3.] -- ([1] --) no attributions

[2.2.2.4.] -- ([1] --) no attributions

[2.2.2.4.] -- ([2] --) no attributions

[2.2.2.5.] -- ([1] --) no attributions

[2.2.2.6.] -- ([1] --) no attributions

[2.2.2.7.] -- ([1] --) no attributions

[2.2.2.8.] -- ([1] --) no attributions

[2.2.3.1.] -- ([1] --) [F11-OS1.5] [F13-OS1.5,OS1.2]

[2.2.3.1.] -- ([2] --) no attributions

[2.2.3.2.] -- ([1] --) [F11-OS1.5]

[2.2.3.3.] -- ([1] --) (a) [F03-OS1.2]

[2.2.3.3.] -- ([1] --) (b) [F11-OS1.2]

[2.2.3.3.] -- ([1] --) no attributions

[2.2.3.4.] -- ([1] --) (a)

[2.2.3.4.] -- ([1] --) (b), (c) [F11-OS1.5]

[2.2.3.4.] -- ([2] --) [F11-OS1.5]

[2.2.3.4.] -- ([3] --) [F11-OS1.5]

[2.2.3.5.] -- ([1] --) [F11-OS1.5] [F34,F81-OS1.5]

[2.2.3.6.] -- ([1] --) (a), (d), (e), (f), (g) [F82-OS1.2]

[2.2.3.6.] -- ([1] --) (b), (c) [F82-OS1.5]

[2.2.3.7.] -- ([1] --) (a) [F11-OS1.5]
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[2.2.3.7.] -- ([1] --) (b) [F11-OS1.5]

[2.2.3.7.] -- ([2] --) [F02-OS1.2] [F11-OS1.5]

[2.2.4.1.] -- ([1] --) [F12-OS1.2,OS1.5]

[2.2.4.1.] -- ([2] --) [F12-OS1.2,OS1.5]

[2.2.4.2.] -- ([1] --) no attributions

[2.2.4.2.] -- ([2] --) no attributions

[2.2.4.2.] -- ([3] --) [F11-OS1.5] [F12-OS1.2,OS1.5]

[2.2.5.1.] -- ([1] --) [F30-OS3.1] [F10-OS3.7]

[2.2.5.1.] -- ([1] --) [F10-OS1.5]

[2.2.5.1.] -- ([2] --) [F30-OS3.1] [F10-OS3.7]

[2.2.5.1.] -- ([2] --) [F10-OS1.5]

[2.2.5.1.] -- ([3] --) [F30-OS3.1] [F10-OS3.7]

[2.2.5.1.] -- ([3] --) [F10-OS1.5]

-- (--) no attributions

[2.2.6.1.] -- ([2] --) no attributions

[2.2.6.1. 2.2.6.1.] -- ([3 4] --) no attributions

[2.2.6.1. 2.2.6.1.] -- ([3 4] --) no attributions

-- (--) [F10-OS1.5]

[2.2.6.2.] -- ([2] --) [F10-OS1.5]

[2.2.6.2.] -- ([3] --) [F10-OS1.5]

[2.2.6.3.] -- ([1] --) no attributions

[2.2.6.3.] -- ([1] --) [F10-OS1.5]

[2.2.6.4.] -- ([1] --) no attributions

[2.2.6.5.] -- ([1] --) no attributions

[2.2.6.5.] -- ([1] --) [F30-OS3.1] [F10-OS3.7]

[2.2.6.5.] -- ([1] --) [F10-OS1.5]

-- (--) [F43-OS3.7]

[2.2.6.6.] -- ([1] --) [F10-OS3.7]

[2.2.6.6.] -- ([1] --) [F10-OS1.5]
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[2.2.6.6.] -- ([2] --) no attributions

[2.2.6.6.] -- ([2] --) [F10-OS3.7]

[2.2.6.7.] -- ([1] --) (a), (b), (c) [F10,F12-OS3.7]

[2.2.6.7.] -- ([1] --) (d) [F30-OS3.1]

[2.2.6.7.] -- ([1] --) (d)

[2.2.6.7.] -- ([2] --) no attributions

[2.2.6.7.] -- ([2] --) (a) [F03-OS1.2]

[2.2.6.7.] -- ([2] --) (b) [F44-OS3.4]

[2.2.6.7.] -- ([3] --) no attributions

[2.2.6.8.] -- ([1] --) (a)

[2.2.6.8.] -- ([1] --) (a) [F30-OS3.1]

[2.2.6.8.] -- ([1] --) (b)

[2.2.6.8.] -- ([2] --) [F30-OS3.1]

[2.2.6.8.] -- ([3] --) no attributions

[2.2.6.9.] -- ([1] --) [F20-OS3.1]

[2.2.6.9.] -- ([2] --) [F30-OS3.1]

[2.2.6.9.] -- ([2] --) no attributions

[2.2.6.10.] -- ([1] --) [F30-OS3.1]

[2.2.6.10.] -- ([2] --) [F30-OS3.1]

[2.2.6.10.] -- ([2] --) no attributions

[2.2.6.10.] -- ([3] --) no attributions

[2.2.6.11.] -- ([1] --) no attributions

[2.2.6.12.] -- ([1] --) [F30-OS3.1] [F10-OS3.7]

[2.2.6.12.] -- ([2] --) no attributions

[2.2.6.12.] -- ([3] --) [F30-OS3.1] [F10-OS3.7]

[2.2.7.1.] -- ([1] --) no attributions

[2.2.7.2.] -- ([1] --) no attributions

[2.2.7.3.] -- ([1] --) no attributions

[2.2.7.3.] -- ([1] --) [F10,F12-OS3.7]
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[2.2.7.3.] -- ([1] --) [F10,F12-OS1.5]

[2.2.7.3.] -- ([2] --) no attributions

[2.2.7.3.] -- ([3] --) no attributions

[2.2.7.4.] -- ([1] --) no attributions

[2.2.7.4.] -- ([1] --) [F10-OS1.5]

[2.2.7.5.] -- ([1] --) no attributions

[2.2.7.5.] -- ([1] --) [F10-OS3.7]

[2.2.7.5.] -- ([1] --) [F10-OS1.5]

[2.2.7.5.] -- ([2] --) no attributions

[2.2.7.5.] -- ([3] --) no attributions

[2.2.7.6.] -- ([1] --) no attributions

[2.2.7.6.] -- ([1] --) [F10-OS3.7]

[2.2.7.6.] -- ([2] --) no attributions

[2.2.7.6.] -- ([3] --) no attributions

[2.2.7.6.] -- ([3] --) [F10,F30-OS3.7]

[2.2.7.6.] -- ([3] --) [F10-OS1.5]

[2.2.7.7.] -- ([1] --) [F10-OS3.7]

[2.2.7.7.] -- ([1] --) [F10-OS1.5]

[2.2.7.7.] -- ([2] --) no attributions

[2.2.7.8.] -- ([1] --) [F10-OS3.7]

[2.2.7.8.] -- ([1] --) [F10-OS1.5]

[2.2.7.9.] -- ([1] --) no attributions

[2.2.7.9.] -- ([1] --) [F10-OS3.7] [F30-OS3.1]

[2.2.7.9.] -- ([2] --) [F10-OS3.7]

[2.2.7.9.] -- ([2] --) [F10-OS1.5]

[2.2.7.9.] -- ([3] --) no attributions

[2.2.7.9.] -- ([4] --) no attributions

[2.2.7.9.] -- ([5] --) no attributions

[2.2.7.9.] -- ([5] --) [F10,F12-OS3.7] [F30-OS3.1]
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[2.2.7.9.] -- ([5] --) [F10,F12-OS1.5]

[2.2.7.10.] -- ([1] --) no attributions

[2.2.8.1.] -- ([1] --) [F01,F02,F03-OS1.1,OS1.2]

[2.2.8.1.] -- ([1] --) [F43-OS3.4]

[2.2.8.1.] -- ([1] --) no attributions

[2.2.8.1.] -- ([3] --) [F43-OS1.1]

[2.2.8.1.] -- ([3] --) [F43-OS3.4]

[2.2.8.1.] -- ([4] --) no attributions

[2.2.8.1.] -- ([5] --) no attributions

[2.2.8.2.] -- ([1] --) [F01-OS1.1]

[2.2.8.2.] -- ([2] --) no attributions

[2.2.8.2.] -- ([3] --) no attributions

[2.2.8.3.] -- ([1] --) no attributions

[2.2.8.3.] -- ([2] --) [F01-OS1.1]

-- (--) (a) [F11-OS1.1,OS1.4]

-- (--) (b), (c) [F11-OS1.1,OS1.4]

-- (--) no attributions

-- (--) (d) [F01,F02-OS1.1]

-- (--) (e) [F01,F02-OS1.4]

[2.2.8.3.] -- ([4] --) [F01,F02-OS1.2] [F12-OS1.1]

[2.2.8.3.] -- ([5] --) [F03-OS1.2]

[2.2.8.4.] -- ([1] --) no attributions

[2.2.8.4.] -- ([2] --) no attributions

-- (--) no attributions

[2.2.8.5.] -- ([2] --) no attributions

[2.2.8.5.] -- ([3] --) [F30,F34-OS3.1]

[2.2.8.5.] -- ([4] --) [F34-OS3.4]

[2.2.8.5.] -- ([5] --) [F34,F43-OS3.4]

[2.2.8.5.] -- ([6] --) [F34,F43-OS3.4]
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[2.2.8.6.] -- ([1] --) [F01-OS1.1]

[2.2.8.6.] -- ([1] --) [F43-OS3.4]

[2.2.8.7.] -- ([1] --) no attributions

-- (--) no attributions

[2.2.8.8.] -- ([2] --) (a)

[2.2.8.8.] -- ([2] --) (a) [F01-OS1.1]

[2.2.8.8.] -- ([2] --) (a) [F43-OS3.4]

[2.2.8.8.] -- ([2] --) (b), (c) [F34-OS3.4]

[2.2.8.8.] -- ([3] --) [F43,F44-OS3.4]

[2.2.8.8.] -- ([4] --) [F43,F44,F46-OS3.4]

[2.2.8.8.] -- ([4] --) [F01,F02,F03-OS1.2]
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Proposed Change 1419

PROPOSED CHANGE

[2.] 2 Part 2 Farm Buildings

[2.1.] -- General (see PCF 1417)

[2.2.] -- Fire Protection and Occupant Safety (see PCF 1418)

[2.3.] -- Structural Loads and Procedures (see PCF 1416)

[2.4.] -- Heating, Ventilating and Air-Conditioning

[2.4.1.] -- General

[2.4.1.1.] --- Application
[1] --) Except as provided in Sentence (2), and except as otherwise provided in this Section, systems

and equipment for heating, ventilating and air-conditioning services in farm buildings shall
conform to Part 6.

[2] --) Farm buildings need not comply with Articles 6.3.1.4. and 6.4.1.1. and Sentences 6.3.2.8.(3)
and 6.3.2.10.(13).

Submit a comment

Code Reference(s): NBC15 Div.B 2
Subject: Large Farm Buildings Technical Provisions

Title: Heating, Ventilating and Air-conditioning Requirements

Description: This proposed change introduces heating, ventilating and air-
conditioning requirements for large farm buildings into Part 2
of Division B of the NBC (Section 2.4., Heating, Ventilating
and Air-conditioning).

Related Proposed
Change(s):

PCF 1015, PCF 1016, PCF 1018, PCF 1074, PCF 1416, PCF
1417, PCF 1418, PCF 1420, PCF 1516
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[2.4.2.] -- Ventilation

[2.4.2.1.] --- Required Ventilation
[1] --) Except as provided in Sentence (2), the rates at which outdoor air is supplied in farm

buildings by ventilation systems shall be in accordance with good engineering practice as
described in Article 6.2.1.1. (See Note A-2.4.2.1.(1).)

[2] --) Except as otherwise provided in this Subsection, farm buildings containing a Group G,
Division 4 major occupancy need not comply with Sentence (1).

[2.4.2.2.] --- Greenhouses
[1] --) Except as provided in Sentence (2), where a fuel-fired appliance is installed in a farm

building containing a Group G, Division 3 major occupancy, separate combustion air and
flue systems shall be provided.

[2] --) Sentence (1) need not apply where the fuel-fired appliance
[a] --) is specifically designed as a generator of carbon dioxide for enrichment of the

atmosphere in the farm building, and
[b] --) conforms to CSA B149.1, “Natural Gas and Propane Installation Code.”

[2.4.2.3.] --- Controlled-Atmosphere Storage Areas
(See Note A-2.4.2.3.)

[1] --) This Article applies to controlled-atmosphere storage areas that, during storage periods,
contain an atmosphere with an oxygen content less than 19.5% or more than 23% by volume.

[2] --) During storage periods, controlled-atmosphere storage areas need not comply with Sentence
2.4.2.1.(1).

[3] --) Prior to a controlled-atmosphere storage area being accessed after a storage period and while
the storage area is accessible between storage periods, the ventilation system of the storage
area shall
[a] --) supply outdoor air to the storage area at a rate in accordance with Sentence

2.4.2.1.(1), and
[b] --) ensure that the atmosphere in the storage area has an oxygen content not less than

19.5% and not more than 23% by volume.

[4] --) A warning sign shall be provided at each entrance to a controlled-atmosphere storage area in
accordance with Sentence 2.14.2.1.(5) of Division B of the NFC (PCF 1420).

[2.4.2.4.] --- Silos and Grain Storage Bins
[1] --) Where an enclosed tower silo, horizontal silo, or grain storage bin is connected to an adjacent

feed room, mechanical exhaust ventilation shall be provided to remove air from the lowest
floor level of the feed room to the outdoors at a rate not less than 3 air changes per hour.

[2] --) The ventilation system of the farm building in which the feed room referred to in Sentence
(1) is located shall be designed to prevent airflow from the feed room to any other part of the
floor area of the farm building.
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[3] --) Enclosed horizontal silos shall be ventilated by
[a] --) openings at roof or eave level with an area not less than 1% of the floor area of the

silo, consisting of
[i] --) a continuous ridge opening,

[ii] --) openings in both gable ends, or
[iii] --) openings in the eaves on each side of the roof, and

[b] --) openings at floor level with an area not less than 1% of the floor area of the silo (see
Note A-2.4.2.4.(3)(b)).

(See Note A-2.4.2.4.(3).)

[2.4.2.5.] --- Below-Floor Storage Areas for Liquid Manure
(See Note A-2.4.2.5.)

[1] --) Farm buildings with a below-floor storage area for liquid manure shall be provided with a
ventilation system that supplies outdoor air at a rate that is
[a] --) sufficient to limit the concentrations of dangerous goods classified as flammable

gases to not more than 25% of their lower explosive limit,
[b] --) sufficient to limit the concentrations of dangerous goods classified as toxic gases to

those permitted in the applicable provincial or territorial regulations or municipal
bylaws or, in the absence of such regulations or bylaws, in the ACGIH’s “Industrial
Ventilation: A Manual of Recommended Practice for Design,” and

[c] --) not less than 2 air changes per hour.
(See Note A-2.4.2.5.(1).)

[2] --) The ventilation system required by Sentence (1) shall extend through all parts of the floor
area of the farm building, including those parts that do not contain a below-floor storage area
for liquid manure.

[2.4.3.] -- Heating Appliances

[2.4.3.1.] --- Location of Appliances
[1] --) Fuel-fired heating appliances shall be located and separated from the remainder of the farm

building in conformance with Article 2.2.1.9.

Note A-2.4.2.1.(1) Required Ventilation.
Guidance on ventilation in farm animal housing and indoor plant agriculture facilities can be found in the
chapter entitled Environmental Controls for Animals and Plants in the “ASHRAE Handbook – HVAC
Applications.”

Note A-2.4.2.3. Controlled-Atmosphere Storage Areas.
Controlled-atmosphere storage areas are typically used to preserve fruits and vegetables, and are not intended
to contain hazardous gases.
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Note A-2.4.2.4.(3) Gas Hazards in Enclosed Horizontal Silos.
In enclosed horizontal silos, gases produced by tractors during loading and unloading operations and by silage
fermentation present a hazard. Providing openings at both roof or eave level and floor level in horizontal silos
promotes airflow to remove these gases, most of which are heavier than air.

Note A-2.4.2.4.(3)(b) Openings at Floor Level in Enclosed Horizontal Silos.
The requirement of Clause 2.4.2.4.(3)(b) can be met by providing a single opening at floor level, which may
also serve as a tractor access opening.

Note A-2.4.2.5. Below-Floor Storage Areas for Liquid Manure.
The ventilation requirements of Article 2.4.2.5. are intended to address the specific hazards due to manure
gases in farm buildings with below-floor storage areas for liquid manure. Where these requirements are met, it
is not necessary to apply the provisions of Articles 6.3.1.6. and 6.9.1.2. with respect to manure gases.
However, where the farm building contains other hazardous substances (air contaminants or hazardous gases,
dusts or liquids), the provisions of Articles 6.3.1.6. and 6.9.1.2. must be applied with respect to those
substances.

Note A-2.4.2.5.(1) Minimum Ventilation Rate.
The minimum ventilation rate required by Sentence 2.4.2.5.(1) is intended to limit the concentrations of
flammable gases and toxic gases produced by the decomposition of liquid manure. Higher ventilation rates
may be necessary to promote farm animal health and production. Where requested by the authority having
jurisdiction, compliance with Clauses 2.4.2.5.(1)(a) and (b) can be demonstrated through periodic in situ
monitoring of gas concentrations or through calculation of gas concentrations using a reliable method (such as
that described in the following publication: Massé, D.I., Croteau, F., Patni, N.K. and Masse, L. Methane
Emissions from Dairy Cow and Swine Manure Slurries Stored at 10°C and 15°C. Canadian Biosystems
Engineering, Vol. 45, pp. 6.1–6.6, 2003.)

RATIONALE

General information

See the summary for subject Large Farm Buildings Technical Provisions.

Problem

Refer to the general problem statement in the summary for subject Large Farm Buildings Technical Provisions.

Sentence 1.1.1.3.(1) of the National Farm Building Code of Canada (NFBC) 1995 requires that farm buildings
conform to the appropriate requirements of the National Building Code of Canada (NBC) 1995, except as
specifically amended or exempted by the provisions of the NFBC. Although the NFBC does not contain any
specific amendments or exemptions relating to Part 6 of the NBC 1995, the application of this Part to farm
buildings is inconsistent.
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Section 4.2. of the NFBC contains ventilation requirements for specific types of farm buildings. Given the
unique nature of the operations in some types of farm buildings, ventilation requirements for large farm
buildings must be maintained in proposed Section 2.4. of the NBC in order to attain the life safety objectives
of the Code.

Justification - Explanation

Refer to the general justification in the summary for subject Large Farm Buildings Technical Provisions.

Part 6 of the NBC forms the basis for the requirements in proposed Section 2.4. Given the unique nature of the
operations carried out in farm buildings, the low human occupancy of agricultural occupancies, and the scope
of proposed Part 2 (PCF 1417), some exemptions to the requirements of Part 6 are advisable.

Sentence 2.4.1.1.(1) states that Part 6 applies to large farm buildings, except as provided in Sentence
2.4.1.1.(2) and as otherwise provided in Section 2.4. This Sentence clarifies the application of Part 6 with
respect to large farm buildings and will ensure consistency of application in practice. Sentence 2.4.1.1.(2)
provides the following exemptions:

• It exempts farm buildings from complying with Article 6.3.1.4., Ventilation of Storage Garages,
because areas of farm buildings used for the storage of equipment or vehicles do not have the regular
production of CO and NO2 nor the occupant load of typical storage garages. It was determined that
applying Article 6.3.1.4. to farm buildings would be unnecessarily onerous with little positive effect
on human safety.

• It exempts farm buildings from complying with Article 6.4.1.1., Location of Appliances, because
they must comply with Article 2.4.3.1. instead (see below).

• It exempts farm buildings from complying with the requirement of Sentence 6.3.2.8.(3) to temper
make-up air. Similarly, due to the types of ventilation systems typical of farm buildings and the
variation in indoor temperature and humidity targets for various uses, tempering of makeup air in
farm buildings was determined to be unnecessarily onerous with little positive effect on human
safety.

• It exempts farm buildings from complying with the requirement of Sentence 6.3.2.10.(13) to
construct exhaust ducts to prevent condensation in or on the ducts. Because of the types of
ventilation systems typically used in farm buildings and the different indoor temperature and
humidity levels for various farm building uses, it was determined that the prevention of condensation
in or on exhaust ducts in farm buildings would be unnecessarily onerous with little positive effect on
human safety.

Subsection 2.4.2. provides ventilation requirements for specific types of farm buildings, some of which are
based on requirements in Section 4.2. of the NFBC. In particular,

• Article 2.4.2.1. requires ventilation in all farm buildings by reference to Article 6.2.1.1. of the NBC,
except those containing a Group G, Division 4 major occupancy (agricultural occupancy with no
human occupants).

• Sentence 2.4.2.2.(1) requires separate combustion air and flue systems for fuel-fired appliances in
farm buildings containing a Group G, Division 3 major occupancy (greenhouse agricultural
occupancy). However, in recognition of the unique operational needs of this type of occupancy,
Sentence 2.4.2.2.(2) provides an exemption for systems specifically designed for carbon dioxide
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enrichment, provided the requirements of CSA-B149.1, "Natural Gas and Propane Installation
Code," are met.

• Article 2.4.2.3. provides performance-based requirements with clear operational objectives for
controlled-atmosphere storage areas to ensure life safety. This Article specifies the oxygen
concentrations that define a controlled-atmosphere storage area, the situations where ventilation is
required for life safety (between storage periods), and the situations where ventilation is not required
for life safety (during storage periods). Sentence 2.4.2.3.(3) requires the provision of outdoor air to
storage areas and the provision of an atmosphere that is neither oxygen-rich nor oxygen-deficient to
ensure occupant safety. The hazard associated with controlled-atmosphere storage areas, which is
addressed by proposed Article 2.4.2.3., is not addressed by the NFBC, except for a requirement to
install warning signage.

• Article 2.4.2.4. includes provisions for gas protection at silos and grain storage bins.
• To address the hazards associated with the accumulation of manure gases, Article 2.4.2.5. provides

ventilation requirements for farm buildings containing below-floor storage areas for liquid manure.
These requirements, in conjunction with the requirement in proposed Article 2.2.8.3. that an
emergency power supply be provided for ventilation systems in such buildings (PCF 1418), are
intended to keep manure gas concentrations at safe levels to minimize the risk to life safety from fire
or explosion.

Article 2.4.3.1. is a signpost to refer Code users to proposed Article 2.2.1.9. for the location and separation of
fuel-fired heating appliances (PCF 1418). This Article is similar to Article 6.4.1.1., which directs Code users to
Section 3.6.

These proposed changes relating to heating, ventilation and air-conditioning will allow consistency of
application, maintain the level of life safety provided by the NFBC, and address the unique challenges of
heating and ventilating farm buildings.

Impact analysis

Refer to the general impact analysis in the summary for subject Large Farm Buildings Technical Provisions.

It is anticipated that the implications associated with the proposed provisions will be minimal, as they are
generally based on existing provisions and farm building construction costs typically include some ventilation
costs. More sophisticated ventilation systems are often required in farm buildings for operational reasons; the
costs associated with the basic systems required by these provisions will be small in comparison.

Article 2.4.1.1. is consistent with existing NFBC requirements. Therefore, no significant impact is expected.
No additional costs are associated with the exemptions in Sentence 2.4.1.1.(2). With respect to the exemption
from complying with Article 6.3.1.4., in jurisdictions where the requirements of Article 6.3.1.4. for gas
detection and ventilation in storage garages were applied to farm buildings in the past, a significant cost
savings will be realized.

Article 2.4.2.1. is consistent with existing NFBC requirements. Therefore, no significant impact is expected.

No additional costs are associated with Article 2.4.2.2., which is based on NFBC Article 4.2.2.1. Many
greenhouses use carbon dioxide enrichment as part of the production process. This Article ensures that
combustion air and flue systems will not adversely affect the safety of building occupants.
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Article 2.4.2.3., which contains ventilation requirements for controlled-atmosphere storage areas, should not
have a cost impact. The provision of an oxygen sensor in each storage area to meet the requirement of Clause
2.4.2.3.(3)(b) may have a nominal cost impact. However, most controlled-atmosphere storage areas have
automatic controllers to regulate the storage environment for production purposes, and many systems will be
capable of measuring the oxygen content of the atmosphere with minimal modification. The increase in life
safety resulting from the use of a ventilation system as described in Sentence 2.4.2.3.(3) will far outweigh any
costs associated with its installation.

Article 2.4.2.4. is consistent with existing NFBC requirements. Therefore, no significant impact is expected.

Article 2.4.2.5. is expected to have minimal to no impact on cost. The provision of ventilation for hazardous
gases is required in the NFBC through reference to Part 6 of the NBC.

No additional costs are associated with signpost Article 2.4.3.1.

In some jurisdictions, the application of Part 6 of the NBC was inconsistent. The proposed changes should lead
to uniform application of the heating and ventilation requirements for large farm buildings. Some additional
costs may be incurred in the design phase to address a specific ventilation or heating design. The magnitude of
these costs will depend on provincial or territorial regulations regarding design professional qualifications.

Enforcement implications

Refer to the general enforcement implications in the summary for subject Large Farm Buildings Technical
Provisions.

Who is affected

Refer to the general description of who is affected by the proposed change in the summary for subject Large
Farm Buildings Technical Provisions.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[2.4.1.1.] -- ([1] --) no attributions

[2.4.2.1.] -- ([1] --) no attributions

[2.4.2.1.] -- ([2] --) no attributions

[2.4.2.2.] -- ([1] --) [F44,F50-OS3.4]

[2.4.2.2.] -- ([2] --) no attributions

[2.4.2.3.] -- ([1] --) no attributions

[2.4.2.3.] -- ([2] --) no attributions

[2.4.2.3.] -- ([3] --) [F50-OS3.4]
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[2.4.2.3.] -- ([4] --) [F50-OS3.4]

[2.4.2.4.] -- ([1] --) [F50-OS3.4]

[2.4.2.4.] -- ([1] --) [F01-OS1.1]

[2.4.2.4.] -- ([2] --) [F02,F44-OS1.2]

[2.4.2.4.] -- ([3] --) [F50-OS3.4]

[2.4.2.4.] -- ([3] --) [F01-OS1.1]

[2.4.2.5.] -- ([1] --) [F01-OS1.1]

[2.4.2.5.] -- ([1] --) [F40-OS3.4]

[2.4.2.5.] -- ([1] --)

[2.4.2.5.] -- ([2] --) no attributions

[2.4.3.1.] -- ([1] --) no attributions
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Proposed Change 1500

EXISTING PROVISION

3.1.8.3. Continuity of Fire Separations
1) Except as permitted by Sentence 3.6.4.2.(2), a horizontal service space or other concealed

space located above a required vertical fire separation, including the walls of a vertical shaft,
shall be divided at the fire separation by an equivalent fire separation within the service
space.

2) The fire separation required by Sentence (1) shall terminate so that smoke-tight joints are
provided where it abuts on or intersects

a) a floor,
b) a roof slab, or
c) a roof deck.

3) Except as required by Subsection 3.6.3. for a shaft penetrating a roof assembly, a shaft,
including an exit enclosure, that penetrates a fire separation, shall

a) extend through any horizontal service space or any other concealed space, and
b) terminate so that smoke-tight joints are provided where the shaft abuts on or intersects

i) a floor,
ii) a roof slab, or

iii) a roof deck.

4) The continuity of a fire separation shall be maintained where it abuts another fire separation,
a floor, a ceiling, a roof, or an exterior wall assembly. (See Note A-3.1.8.3.(4).)

Submit a comment

Code Reference(s): NBC15 Div.B 3.1.8.3.(4)
Subject: Penetrations

Title: Fire Separation Continuity

Description: This proposed change revises Note A-3.1.8.3.(4) to clarify
that fire-resistance-rated joint systems are used to maintain
the continuity of fire separations, and to confirm that these
joint systems are covered by CAN/ULC-S115, "Fire Tests of
Firestop Systems."

Related Code Change
Request(s):

CCR 1128

Related Proposed
Change(s):

PCF 544, PCF 1499, PCF 1501, PCF 1502, PCF 1505, PCF
1506, PCF 1508, PCF 1515, PCF 1517, PCF 1523, PCF
1526, PCF 1576

EXISTING
PROVISION
A-3.1.8.3.(4)
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Note A-3.1.8.3.(4) Fire Separation Continuity.
The continuity of a fire separation where it abuts against another fire separation, a floor, a ceiling or an exterior
wall assembly is maintained by filling all openings at the juncture of the assemblies with a material that will
ensure the integrity of the fire separation at that location.

PROPOSED CHANGE

[3.1.8.3.] 3.1.8.3. Continuity of Fire Separations
[1] 4) The continuity of a fire separation shall be maintained where it abuts another fire separation,

a floor, a ceiling, a roof, or an exterior wall assembly. (See Note A-3.1.8.3.(4).)

Note A-3.1.8.3.(4) Fire Separation Continuity.
The continuity of a fire separation where it abuts against another fire separation, a floor, a ceiling or an exterior

wall assembly is maintained by filling all openings at the juncture of the assemblies with a
materialfire-resistance-rated joint system that will ensure the integrity of the fire separation at
that location.

Test methods for the evaluation of joint systems are described in CAN/ULC-S115, “Fire Tests of Firestop
Systems,” which covers joint systems between adjacent fire-resistance-rated assemblies and
between a fire-resistance-rated floor and a non-fire-resistance-rated exterior wall. CAN/ULC-
S115 also references ASTM E 2307, “Determining Fire Resistance of Perimeter Fire Barriers
Using Intermediate-Scale, Multi-story Test Apparatus,” for test methods applicable to joint
systems between a fire-resistance-rated floor and a non-fire-resistance-rated exterior wall.

Fire-resistance-rated joint systems can be tested and listed as either static or dynamic. Dynamic joint systems
are subjected to movement cycling prior to undergoing fire testing at maximum joint
extension. This approach ensures that the fire-resistance rating of the joint system will be
maintained even after the joint has cycled through its anticipated range of movement over the
service life of the building. Most joints between or within fire-resistance-rated assemblies,
other than those between loadbearing elements, experience some movement over the service
life of the building.

RATIONALE

Problem

Currently, Note A-3.1.8.3.(4) does not discuss some of the most commonly available options for the protection
of joints to maintain the continuity of fire separations at points where they abut other constructions. Moreover,
the protection of joints is not typically accomplished by filling them with a single material, as stated in the
current Note. Therefore, the Note must be clarified to help Code users understand both the Note and the
associated Code provision.

PROPOSED
CHANGE
A-3.1.8.3.(4)
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Justification - Explanation

The protection of joints between and within fire-resistance-rated assemblies is not typically accomplished by
filling them with any one material, but rather by a system of materials that has been fire tested and has
demonstrated the ability to maintain a given fire-resistance rating. This point is clarified and expanded upon in
the proposed change.

The proposed change expands the Note to better explain how joint systems are commonly tested and
designated in specifications and listings. The revised Note explains how the continuity of a fire separation can
be maintained at different types of joints and what types of fire-resistance-rated joint systems are available. It
will help Code users better understand and apply Sentence 3.1.8.3.(4).

Impact analysis

The proposed change simply revises the Note to clarify the associated Code provision. Therefore, it will not
lead to any additional cost. The benefit of the proposed change is that it will eliminate confusion that Code
users may have regarding the provision.

Enforcement implications

The proposed change can be enforced by the infrastructure currently available to enforce this Code.

Who is affected

Designers, regulators, builders and contractors.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[3.1.8.3.] 3.1.8.3. ([1] 4) [F03-OS1.2]

[3.1.8.3.] 3.1.8.3. ([1] 4) [F03-OP1.2]

Canadian Commission on Building and Fire Codes 1500

Last modified: 2019-10-02
Page: 3/3



Proposed Change 1499

PROPOSED CHANGE

[3.1.9.] 3.1.9. Penetrations in Fire Separations and Fire-Rated Assemblies
(See Note A-3.1.9.)

[3.1.9.1.] 3.1.9.1. Fire Stops

[3.1.9.2.] 3.1.9.2. Combustibility of Service Penetrations
[1] 1) Except as permitted by Articles 3.1.9.3. and 3.1.9.5., pipes, ducts, electrical outlet boxes, totally

enclosed raceways or other similar service equipment that penetrate an assembly required to have a
fire-resistance rating shall be noncombustible, unless the assembly was tested incorporating that
service equipment. (See Note A-3.1.9.2.(1).)

[3.1.9.3.] 3.1.9.3. Penetration by Wires, Cables and Outlet Boxes
[1] 1) Ducts, electrical outlet boxes, pipes, totally enclosed raceways, Ooptical fibre cables, and electrical

wires and cables in totally enclosed noncombustible raceways, and other similar service equipment
are permitted to penetrate an assembly required to have a fire-resistance rating without being
incorporated in the assembly at the time of testing, provided such service equipment is protected at
the penetration with a fire stop conforming to Clause 3.1.9.1.(1)(a). (See Note A-3.1.9.3.(1).)as
required by Article 3.1.9.2.

[2] 2) Except as permitted by Sentence (3), totally enclosed non-metallic raceways conforming to
Article 3.1.5.23., optical fibre cables, and electrical wires and cables, single or grouped, with
combustible insulation, jackets or sheathes that conform to the requirements of Clause 3.1.5.21.(1)(a)
and that are not installed in totally enclosed noncombustible raceways are permitted to penetrate an
assembly required to have a fire-resistance rating without being incorporated in the assembly at the

Submit a comment

Code Reference(s): NBC15 Div.B 3.1.9.
Subject: Penetrations

Title: Firestopping of Penetrations by Service Equipment

Description: This proposed change adds the service equipment covered by
Sentence 3.1.9.2.(1) to Sentence 3.1.9.3.(1) and introduces a
condition on the permission to allow penetrations by service
equipment. It also deletes Sentences 3.1.9.2.(1) and 3.1.9.3.(2).

Related Code Change
Request(s):

CCR 1125

Related Proposed Change(s): PCF 544, PCF 1500, PCF 1501, PCF 1502, PCF 1505, PCF
1506, PCF 1508, PCF 1515, PCF 1517, PCF 1523, PCF 1526,
PCF 1576

PROPOSED
CHANGE
A-3.1.9.

PROPOSED
CHANGE
A-3.1.9.2.(1)

Canadian Commission on Building and Fire Codes 1499

Last modified: 2019-12-21
Page: 1/5

https://www.nrc-cnrc.gc.ca/eng/solutions/advisory/codes_centre/public_review/publicreview_comment.html?pcfid=1499
https://www.nrc-cnrc.gc.ca/eng/solutions/advisory/codes_centre/public_review/publicreview_comment.html?pcfid=1499


time of testing as required by Article 3.1.9.2., provided the overall diameter of the single or grouped
wires or cables, or the raceways is not more than 25 mm.

[3] 3) Single conductor metal sheathed cables with combustible jacketting that are more than 25 mm in
overall diameter are permitted to penetrate a fire separation required to have a fire-resistance rating
without being incorporated in the assembly at the time of testing as required by Article 3.1.9.2.,
provided the cables are not grouped and are spaced a minimum of 300 mm apart.

[4] 4) Combustible totally enclosed raceways that are embedded in a concrete floor slab are permitted in an
assembly required to have a fire-resistance rating without being incorporated in the assembly at the
time of testing as required by Article 3.1.9.2., provided the concrete cover between the raceway and
the bottom of the slab is not less than 50 mm.

[5] 5) Combustible outlet boxes are permitted in an assembly required to have a fire-resistance rating
without being incorporated in the assembly at the time of testing as required by Article 3.1.9.2.,
provided the opening through the membrane into the box is not more than 0.016 m2.

[3.1.9.4.] 3.1.9.4. Penetration by Outlet Boxes

[3.1.9.5.] 3.1.9.5. Combustible Piping Penetrations

[3.1.9.6.] 3.1.9.6. Openings through a Membrane Ceiling

[3.1.9.7.] 3.1.9.7. Plenums

Note A-3.1.9.23.(1) Penetration of Fire Separations by Electrical Boxes.
The provisions dealing with outlet boxes assume size, quantities and concentrations of partial depth penetrations that
would not significantly affect the fire resistance of the assembly, including the temperature rise on the unexposed side
of a wall. Sentence 3.1.9.2.(1)Sentence 3.1.9.3.(1)-2020 is not intended to allow large electrical distribution and
control boxes to be recessed into an assembly required to have a fire-resistance rating unless they were incorporated in
the assembly at the time of testing or firestopped as described in Clause 3.1.9.1.(1)(a).

RATIONALE

Problem

Article 3.1.9.2. requires that service penetrations shall be noncombustible unless the assembly is tested incorporating
the service equipment. These service penetrations include pipes, ducts, electrical outlet boxes, totally enclosed
raceways or other similar service equipment. Article 3.1.9.3. also provides requirements for penetrations by wires,
cables and outlet boxes. There are some overlaps in the two articles which may create confusion for Code users.

For example, Sentence 3.1.9.3.(1) covers totally enclosed noncombustible raceways. Sentence 3.1.9.3.(2) covers
totally enclosed non-metallic raceways. Sentence Sentence 3.1.9.3.(4) covers totally enclosed combustible raceways
embedded in concrete floor slab. If none of the three sentences apply to the proposed totally enclosed raceways,
according to Sentence 3.1.9.2.(1), it shall be noncombustible (unless the assembly is tested incorporating the service
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equipment). However, noncombustible raceways should comply with Sentence 3.1.9.3.(1). It is confusing for the users
as to which article/sentence is applicable. Therefore, Article 3.1.9.2. should be deleted and incorporated in Article
3.1.9.3. which provide more detailed requirements for some service penetrations.

The current language in Sentence 3.1.9.3.(2) does not adequately address smoke migration or fire through unprotected
penetrations. It places the limitation of 25 mm on the overall diameter of the single or grouped wires or cables, or the
raceways, but places no limitation on the size of the opening around those wires or cables. In the case of a fire, smoke
and/or fire will likely migrate into the adjacent fire compartment through the unprotected penetration openings. The
whole building will be in danger and the occupants' lives will be at risk.

Justification - Explanation

Sentence 3.1.9.3.(1) is revised to incorporate the existing Sentence 3.1.9.2.(1). This change will eliminate the potential
confusion that users may have for some of the service penetrations (i.e., totally enclosed raceways). In addition, the
revised Sentence 3.1.9.3.(1) also requires firestops for these penetrations to ensure that fire or smoke will not pass
through.

Sentence 3.1.9.3.(2), as written today, allows penetrations that will readily spread fire and large amounts of smoke
from one fire compartment to the adjacent fire compartment. This implies that multiple items of maximum 25 mm
diameter can be installed within a single opening, with no limitation as to the annular space, or the distance between
individual items and openings. This sentence is deleted because the concept of permitting penetrations of any type to
not be firestopped is equally problematic. Fire, and especially smoke, can spread quickly through such openings. View
the results of a failed penetration firestop test of two cables in a small hole at https://1drv.ms/v/s!AnQmhmP7knZ-
oBGSaaFDfjpBhvEt.

Impact analysis

Cost: This proposal will cause some added costs. There are numerous systems currently available in Canada for these
applications. The following are some examples of the prices.

Deletion of 3.1.9.3.(2)

This would require penetrations by cables or cable bundles 25 mm in diameter or smaller to be firestopped. If
firestopping would be done using a firestop caulk, the price of such caulking would be around $1 (assuming a 30 mm
diameter hole in the wall, firestop system W-L-3385, requiring 28 ml of intumescent firestop sealant, about $21 per
600 mL tube). Labor for installation would be 3 minutes, around $5 based on the rate of $100/hr. Total cost to firestop
the penetration would be around $6.

Benefit: While the benefit may be difficult to quantify, the proposal will increase the safety of occupants and
emergency responders. Fire statistics have some data on fire spread due to failure of a fire-rated floor assembly for any
reason. Note that the data are not specifically related to fire spread due to failure of a penetration, and they do not
include fire spread to adjacent floors through exterior cladding.

In an analysis of 87 811 total fires in Part 3 buildings, there were a total of 770 deaths, 6 006 injuries, and over $7
billion in property damages. The table below shows the death rate, injury rate, and property damage rate.

Of those 87 811 fires, 15 472 (18%) of them spread beyond the floor of origin. In the 15 472 fires that spread beyond
the floor of origin, 376 deaths (49% of all deaths observed), 1 498 injuries (25% of all injuries observed), and over
$3.6 billion in property damages (51% of property damages observed) were observed.
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Type of Fire All Fires Fire Spread Beyond Floor of Origin

No. of Fires 87 811 15 472 (18%)

No. of Injuries 6 006 1 498 (25%)

No. of Deaths 700 376 (49%)

Property Damage ($) $ 7.1 billion $ 3.7 billion (51%)

Injury Rate (per fire) 0.068 0.096 (1.4 times higher)

Death Rate (per fire) 0.009 0.024 (2.7 times higher)

Property Damage Rate ($ per fire) $ 81 665 $ 238 685 (2.9 times higher)

From this analysis, it can be seen that the risk of death is approximately 2.7 times higher than the average structure
fire whenever the fire spreads beyond the fire floor of origin. Therefore, it is expected that improving the integrity of
through-penetrations in floor assemblies will have a positive impact on life safety and properties although the extent
of the contribution is unknown.

Enforcement implications

This change can be enforced by the infrastructure currently available to enforce this Code.

Who is affected

Building owners, builders, designers, contractors, fire stop manufacturers, regulators.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED PROVISIONS

[3.1.9.1.] 3.1.9.1. ([1] 1) [F03-OS1.2] [F04-OS1.3]

[3.1.9.1.] 3.1.9.1. ([1] 1) [F03-OP1.2] [F04-OP1.3]

[3.1.9.1.] 3.1.9.1. ([2] 2) [F03-OS1.2]

[3.1.9.1.] 3.1.9.1. ([2] 2) [F03-OP3.1]

[3.1.9.1.] 3.1.9.1. ([2] 2) [F03-OP1.2]

[3.1.9.1.] 3.1.9.1. ([3] 3) [F03-OS1.2]

[3.1.9.1.] 3.1.9.1. ([3] 3) [F03-OP1.2]

[3.1.9.1.] 3.1.9.1. ([4] 4) no attributions

[3.1.9.1.] 3.1.9.1. ([5] 5) no attributions

[3.1.9.2.] 3.1.9.2. ([1] 1) [F03-OS1.2] [F02,F04-OS1.3]

[3.1.9.2.] 3.1.9.2. ([1] 1) no attributions
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[3.1.9.2.] 3.1.9.2. ([1] 1) [F03-OP1.2] [F02,F04-OP1.3]

[3.1.9.3.] 3.1.9.3. ([1] 1) no attributions

[3.1.9.3.] 3.1.9.3. ([2] 2) no attributions

[3.1.9.3.] 3.1.9.3. ([3] 3) no attributions

[3.1.9.3.] 3.1.9.3. ([4] 4) no attributions

[3.1.9.3.] 3.1.9.3. ([5] 5) no attributions

[3.1.9.4.] 3.1.9.4. ([1] 1) [F03-OS1.2]

[3.1.9.4.] 3.1.9.4. ([1] 1) [F03-OP1.2]

[3.1.9.4.] 3.1.9.4. ([2] 2) no attributions

[3.1.9.4.] 3.1.9.4. ([3] 3) [F03-OS1.2]

[3.1.9.4.] 3.1.9.4. ([3] 3) [F03-OP1.2]

[3.1.9.5.] 3.1.9.5. ([1] 1) no attributions

[3.1.9.5.] 3.1.9.5. ([2] 2) no attributions

[3.1.9.5.] 3.1.9.5. ([3] 3) [F03-OS1.2] [F02,F04-OS1.3]

[3.1.9.5.] 3.1.9.5. ([3] 3) [F03-OP1.2] [F02,F04-OP1.3]

[3.1.9.5.] 3.1.9.5. ([4] 4) no attributions

[3.1.9.5.] 3.1.9.5. ([5] 5) no attributions

[3.1.9.5.] 3.1.9.5. ([6] 6) no attributions

[3.1.9.6.] 3.1.9.6. ([1] 1) [F04-OS1.3]

[3.1.9.6.] 3.1.9.6. ([1] 1) [F04-OP1.3]

[3.1.9.7.] 3.1.9.7. ([1] 1) no attributions
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Proposed Change 1505

PROPOSED CHANGE

[3.1.9.] 3.1.9. Penetrations in Fire Separations and Fire-Rated Assemblies
(See Note A-3.1.9.)

[3.1.9.1.] 3.1.9.1. Fire Stops

[3.1.9.2.] 3.1.9.2. Combustibility of Service Penetrations

[3.1.9.3.] 3.1.9.3. Penetration by Wires, Cables and Outlet Boxes

[3.1.9.4.] 3.1.9.4. Penetration by Outlet Boxes

[3.1.9.5.] 3.1.9.5. Combustible Piping Penetrations

[3.1.9.6.] 3.1.9.6. Openings through a Membrane Ceiling

[3.1.9.7.] 3.1.9.7. Plenums

Note A-3.1.9. Penetrations.
In the application of Subsection 3.1.9., a building service or structural element is considered to penetrate an
assembly if it passes into or through the assembly. In some situations a service item enters an assembly
through a membrane at one location, runs within the assembly, and then leaves the assembly through a
membrane at another location.

Submit a comment

Code Reference(s): NBC15 Div.B 3.1.9.
Subject: Penetrations

Title: Fire Stopping of Penetrations

Description: This proposed change updates the information on the fire
stopping of penetrations in Note A-3.1.9. for consistency with
the current practice and the test method referenced in the
NBC.

Related Code Change
Request(s):

CCR 1129

Related Proposed
Change(s):

PCF 544, PCF 1499, PCF 1500, PCF 1501, PCF 1502, PCF
1506, PCF 1508, PCF 1515, PCF 1517, PCF 1523, PCF
1526, PCF 1576

PROPOSED
CHANGE
A-3.1.9.
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The term “membrane penetration” usually designates an opening made through one side (wall, floor or ceiling
membrane) of an assembly, whereas the term “through-penetration” designates an opening that passes through
an entire assembly. Fire stopping of membrane penetrations and through-penetrations involves installing a
material, device or construction to resist for a prescribed time period the passage of flame and heat through
openings in a protective membrane caused by cables, cable trays, conduit, tubing, pipes or similar items. Fire
stopping of a through-penetration involves installing an assemblage of specific materials or products that are
designed, tested and fire-resistance rated to resist for a prescribed period of time the spread of fire through the
penetrations.

Products for fire stopping within a barrier are required to address movement of the assembly and to control
smoke spread; as such, the flexibility of the material used at the flexible joints as well as the nature of the
assembly and its potential movement must be taken into consideration.

RATIONALE

Problem

Currently, Note A-3.1.9. only identifies building services that pass into or through the assembly as
penetrations. However, structural elements that pass into or through the assembly should also be identified as
penetrations. Otherwise, a structural penetration would not need to be protected by the measures that are
required for building service penetrations, which could present a higher risk of fire spreading into another
compartment.

Fire stopping of penetrations typically requires the installation of an assemblage of specific materials or
products, rather than a single material or device. The current wording of the Note is not accurate and may
cause confusion for Code users.

The existing Note differentiates membrane penetrations and through-penetrations. However, when a fire stop
is tested to CAN/ULC-S115, "Standard Method of Fire Tests of Firestop Systems," there is no difference in the
testing method or performance criteria for these two types of penetrations. A Code user seeking a fire stop
system tested to CAN/ULC-S115 for either type of penetration may be confused.

Justification - Explanation

The proposed change revises Note A-3.1.9. to identify a structural element passing into or through the
assembly as a penetration. Therefore, structural penetrations will need to be protected by the measures that are
required for building service penetrations. The fire risk will be minimized for structural penetrations, which
will lead to greater life and property safety.

Fire stopping of penetrations typically requires the installation of an assemblage of specific materials or
products, rather than a single material or device. The proposed revised wording of the Note, which is now
accurate and reflects the current practice, provides clarity for Code users.
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While membrane penetrations and through-penetrations are different in nature, the fire stopping of both types
of penetrations is the same, especially when the fire stop system is tested to CAN/ULC-S115. The proposed
revised wording of the Note reflects the current practice in the industry and eliminates potential confusion for
Code users seeking fire stop systems for either type of penetration.

Impact analysis

The proposed change clarifies the existing Note and will not result in any additional cost.

Enforcement implications

The proposed change can be enforced by the infrastructure currently available to enforce this Code.

Who is affected

Engineers, architects, regulators, contractors and fire stop manufacturers.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[3.1.9.1.] 3.1.9.1. ([1] 1) [F03-OS1.2] [F04-OS1.3]

[3.1.9.1.] 3.1.9.1. ([1] 1) [F03-OP1.2] [F04-OP1.3]

[3.1.9.1.] 3.1.9.1. ([2] 2) [F03-OS1.2]

[3.1.9.1.] 3.1.9.1. ([2] 2) [F03-OP3.1]

[3.1.9.1.] 3.1.9.1. ([2] 2) [F03-OP1.2]

[3.1.9.1.] 3.1.9.1. ([3] 3) [F03-OS1.2]

[3.1.9.1.] 3.1.9.1. ([3] 3) [F03-OP1.2]

[3.1.9.1.] 3.1.9.1. ([4] 4) no attributions

[3.1.9.1.] 3.1.9.1. ([5] 5) no attributions

[3.1.9.2.] 3.1.9.2. ([1] 1) [F03-OS1.2] [F02,F04-OS1.3]

[3.1.9.2.] 3.1.9.2. ([1] 1) no attributions

[3.1.9.2.] 3.1.9.2. ([1] 1) [F03-OP1.2] [F02,F04-OP1.3]

[3.1.9.3.] 3.1.9.3. ([1] 1) no attributions

[3.1.9.3.] 3.1.9.3. ([2] 2) no attributions
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[3.1.9.3.] 3.1.9.3. ([3] 3) no attributions

[3.1.9.3.] 3.1.9.3. ([4] 4) no attributions

[3.1.9.3.] 3.1.9.3. ([5] 5) no attributions

[3.1.9.4.] 3.1.9.4. ([1] 1) [F03-OS1.2]

[3.1.9.4.] 3.1.9.4. ([1] 1) [F03-OP1.2]

[3.1.9.4.] 3.1.9.4. ([2] 2) no attributions

[3.1.9.4.] 3.1.9.4. ([3] 3) [F03-OS1.2]

[3.1.9.4.] 3.1.9.4. ([3] 3) [F03-OP1.2]

[3.1.9.5.] 3.1.9.5. ([1] 1) no attributions

[3.1.9.5.] 3.1.9.5. ([2] 2) no attributions

[3.1.9.5.] 3.1.9.5. ([3] 3) [F03-OS1.2] [F02,F04-OS1.3]

[3.1.9.5.] 3.1.9.5. ([3] 3) [F03-OP1.2] [F02,F04-OP1.3]

[3.1.9.5.] 3.1.9.5. ([4] 4) no attributions

[3.1.9.5.] 3.1.9.5. ([5] 5) no attributions

[3.1.9.5.] 3.1.9.5. ([6] 6) no attributions

[3.1.9.6.] 3.1.9.6. ([1] 1) [F04-OS1.3]

[3.1.9.6.] 3.1.9.6. ([1] 1) [F04-OP1.3]

[3.1.9.7.] 3.1.9.7. ([1] 1) no attributions
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Proposed Change 1361

PROPOSED CHANGE

[3.1.9.1.] 3.1.9.1. Fire Stops
[1] 1) Except as provided in Sentences (2) to (5) and Article 3.1.9.4., penetrations of a fire

separation or a membrane forming part of an assembly required to have a fire-resistance
rating shall be
[a] a) sealed by a fire stop that, when subjected to the fire test method in CAN/ULC-S115,

"Fire Tests of Firestop Systems", has an F rating not less than the required fire-
resistance rating of the fire separation, or

[b] b) cast in place (see Note A-3.1.9.1.(1)(b)).
(See also Article 3.1.9.5. for requirements regarding penetrations by combustible drain, waste
and vent piping.)

[3.1.8.4.] 3.1.8.4. Determination of Ratings and Classifications

RATIONALE

Problem

Sentence 3.1.9.1.(1) currently requires the rating of fire stops in an assembly to be based on the rating of the
closures in that assembly rather than on the fire-resistance rating of the assembly, which is overwhelmingly the
most common way in which fire stop systems are tested and listed across North America. This Code
requirement is also inconsistent with Sentences 3.1.9.1.(2) and (3).

Submit a comment

Code Reference(s): NBC15 Div.B 3.1.9.1.(1)
NBC15 Div.B 3.1.8.4.

Subject: Penetrations

Title: Required Rating for Fire Stop Systems

Description: This proposed change revises the rating required for fire
stops to no less than the fire-resistance rating of the
penetrated assembly.

Related Code Change
Request(s):

CCR 1118

PROPOSED
CHANGE
A-3.1.9.1.(1)(b)

Canadian Commission on Building and Fire Codes 1361

Last modified: 2019-11-18
Page: 1/3

https://www.nrc-cnrc.gc.ca/eng/solutions/advisory/codes_centre/public_review/publicreview_comment.html?pcfid=1361
https://www.nrc-cnrc.gc.ca/eng/solutions/advisory/codes_centre/public_review/publicreview_comment.html?pcfid=1361


Justification - Explanation

To achieve fire compartmentation in a meaningful way, a defined area in a building must be surrounded by fire
separations that can resist fire spread when subjected to a standard fire test. In the NBC, the standard test by
which wall, roof and floor assemblies must be evaluated (and which defines the standard fire exposure that
must be employed) is CAN/ULC-S101-M, "Standard Methods of Fire Endurance Test of Building
Construction and Materials."

Although the Code has required firestop systems in penetrations to provide only the fire-protection rating in
the past, the thousands of available tested and listed firestop systems virtually all provide F-ratings that equal
the published fire-resistance rating of the penetrated assembly. For decades the installation practice throughout
Canada has been to select and install firestop systems with an F-rating equal to the assembly's fire-resistance
rating. Given the lack of tested and listed firestop systems with F-ratings that would only achieve the required
fire-protection rating of an assembly, the NBC should recognize the actual specification and installation
practices as they exist by making this change.

The reason for this trend is that in the US, current codes (IBC, NFPA 101, NFPA 5000) as well as the US
legacy codes (NBC, UBC, SBC) have all always required F-ratings equal to the fire-resistance rating of the
penetrated assembly. Two major fires, in particular, played material roles in this evolution, namely, the
Brown's Ferry Nuclear Power Plant fire in 1975 and the MGM Grand Hotel fire in 1981. The former indicated
a weakness in the selection and testing of fire stop materials for cable penetrations and the latter a weakness in
the fire and smoke performance of building construction joints, including seismic joints. As well, a study by
the U.S. National Bureau of Standards provided evidence of the need for fire stops and fire blocks to prevent
unrestricted fire spread in concealed spaces in multi-family residences. These experiences identified that
construction and seismic joints, and service penetrations, can be a significant hazard if not appropriately fire
stopped to prevent fire and smoke spread.

Impact analysis

Because the installation practice throughout Canada is to install firestop systems with an F-rating equal to the
penetrated assembly's fire-resistance rating, there are no anticipated cost implications. The benefit is
simplification of enforcement and added robustness of fire separations.

Enforcement implications

This proposed change will simplify enforcement.

Who is affected

Designers, engineers, architects, builders, contractors, building owners, regulators.
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OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[3.1.9.1.] 3.1.9.1. ([1] 1) [F03-OS1.2] [F04-OS1.3]

[3.1.9.1.] 3.1.9.1. ([1] 1) [F03-OP1.2] [F04-OP1.3]

[3.1.8.4.] 3.1.8.4. ([1] 1) [F03-OS1.2]

[3.1.8.4.] 3.1.8.4. ([1] 1) [F03-OP1.2]

[3.1.8.4.] 3.1.8.4. ([2] 2) [F03-OS1.2]

[3.1.8.4.] 3.1.8.4. ([2] 2) [F03-OP1.2]

[3.1.8.4.] 3.1.8.4. ([3] 3) [F03-OS1.2]

[3.1.8.4.] 3.1.8.4. ([3] 3) [F03-OP1.2]

[3.1.8.4.] 3.1.8.4. ([4] 4) [F03-OS1.2]

[3.1.8.4.] 3.1.8.4. ([4] 4) [F03-OP1.2]
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Proposed Change 1508

PROPOSED CHANGE

[3.1.9.1.] 3.1.9.1. Fire Stops
[1] 1) Except as provided in Sentences (2) to (5)to (6) and Article 3.1.9.4., penetrations of a fire

separation or a membrane forming part of an assembly required to have a fire-resistance
rating shall be
[a] a) sealed by a firestop that, when subjected to the fire test method in CAN/ULC-S115,

"Fire Tests of Firestop Systems", has an F rating not less than the fire-protection
rating required for closures in the fire separation in conformance with Table 3.1.8.4.,
or

[b] b) cast in place (see Note A-3.1.9.1.(1)(b)).
(See also Article 3.1.9.5. for requirements regarding penetrations by combustible drain, waste
and vent piping.)

[2] 2) Except as permitted in Sentence (6), Ppenetrations of a firewall or a horizontal fire
separation that is required to have a fire-resistance rating in conformance with
Article 3.2.1.2. shall be sealed at the penetration by a firestop that, when subjected to the fire
test method in CAN/ULC-S115, "Fire Tests of Firestop Systems", has an FT rating not less
than the fire-resistance rating for the fire separation.

[3] 3) Except as permitted in Sentence (6), Ppenetrations of a fire separation in conformance with
Sentence 3.6.4.2.(2) shall be sealed by a firestop that, when subjected to the fire test method
in CAN/ULC-S115, "Fire Tests of Firestop Systems", has an FT rating not less than the fire-
resistance rating for the fire separation of the assembly.

[4] 4) Sprinklers are permitted to penetrate a fire separation or a membrane forming part of an
assembly required to have a fire-resistance rating without having to meet the firestop
requirements of Sentences (1) to (3), provided the annular space created by the penetration of

Submit a comment

Code Reference(s): NBC15 Div.B 3.1.9.1.
Subject: Penetrations
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a fire sprinkler is covered by a metal escutcheon plate in accordance with NFPA 13,
"Installation of Sprinkler Systems".

[5] 5) Unless specifically designed with a firestop, fire dampers are permitted to penetrate a fire
separation or a membrane forming part of an assembly required to have a fire-resistance
rating without having to meet the firestop requirements of Sentences (1) to (3), provided the
fire damper is installed in conformance with NFPA 80, "Fire Doors and Other Opening
Protectives".

[6] --) Service equipment penetrations through a horizontal fire separation having a fire-resistance
rating as described in Sentences (2) and (3) that are contained within the cavity of a wall
above and below the horizontal fire separation are permitted to be sealed at the penetration
by a fire stop that, when subjected to the fire test method in CAN/ULC-S115, “Fire Tests of
Firestop Systems,” has an F rating not less than the fire-resistance rating for the fire
separation.

RATIONALE

Problem

Fire stop temperature-rise ratings (T ratings) represent the amount of time the surface of a penetrating item on
the non-fire side of an assembly remains below 181°C. Fire stops with T-ratings are required in cases where
the heat transmitted via a through-penetration could ignite combustible items that are in contact with that
penetration on the non-fire side of the assembly. However, there are many cases where combustible materials
are isolated from the heat transmitted via through-penetrations, making it unlikely that they would ignite.
Requiring fire stops with a T-rating in such cases is not justifiable from a technical standpoint and imposes
unnecessary labour and material costs.

Justification - Explanation

This proposed change introduces an exemption from the requirement for fire stops to have a T-rating.

In the location described in proposed Sentence 3.1.9.1.(6), the likelihood of combustibles coming into
accidental contact with the penetration is very low, meaning that there is little possibility of the ignition of
combustibles on the non-fire side of the assembly due to heat transfer through the penetrating item. In addition,
the location of the penetration is shielded from direct radiant and/or convective heat transfer from a fire
compartment by an assembly with a Code-mandated fire-resistance rating, which makes a rapid and excessive
temperature rise unlikely to happen. A similar logic applies to the exemption regarding temperature rise and
glass area limits for doors in Article 3.1.8.19.

Thus, this proposed change seeks to waive the T-rating requirement for service penetrations in horizontal fire
separations without compromising the safety of the building and its occupants.
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Impact analysis

This proposed change would reduce the cost of construction as it would allow the requirement for fire stops to
have a T-rating to be waived for service penetrations in a certain location.

Adding a T-rating to a fire stop system typically requires ULC-certified insulation products to be wrapped
around the penetrating item below the floor, above the floor, or both above and below the floor, depending on
the requirements of each tested and listed system. The cost of the insulation varies according to the number of
penetrating items in one opening, and their diameter and thermal conductivity. A few examples of systems
with T-ratings are C-AJ-1610, F-A-1105, C-AJ-1597, and F-A-1127, each of which requires a different type
and quantity of insulation to attain its designated T-rating. An F-rated fire stop does not require insulation,
which means lower material and labour costs.

A typical multi-unit, multi-storey residential building can have over 100 floor penetrations requiring T-rated
fire stops to comply with the NBC 2015 requirements. For gross estimation purposes, the cost of providing a
T-rated fire stop for a single penetration is assumed to be $100. Many of those 100 penetrations would be
contained within the concealed space of a wall, where there is no danger that combustible materials in the
occupied spaces will accidentally ignite. Assuming that the proposed exemption would apply to half of them
(i.e., that half of the penetrations are contained within a concealed wall and penetrate the floor), savings of
approximately $5,000 (50% x 100 x $100) for this project could be realized, with no increase in the fire
hazard.

Enforcement implications

This proposed change can be enforced by the infrastructure currently available to enforce the Code.

Who is affected

Building owners, regulators, engineers, architects, fire stop manufacturers, contractors.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[3.1.9.1.] 3.1.9.1. ([1] 1) [F03-OS1.2] [F04-OS1.3]

[3.1.9.1.] 3.1.9.1. ([1] 1) [F03-OP1.2] [F04-OP1.3]

[3.1.9.1.] 3.1.9.1. ([2] 2) [F03-OS1.2]

[3.1.9.1.] 3.1.9.1. ([2] 2) [F03-OP3.1]

[3.1.9.1.] 3.1.9.1. ([2] 2) [F03-OP1.2]

[3.1.9.1.] 3.1.9.1. ([3] 3) [F03-OS1.2]

[3.1.9.1.] 3.1.9.1. ([3] 3) [F03-OP1.2]
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[3.1.9.1.] 3.1.9.1. ([4] 4) no attributions

[3.1.9.1.] 3.1.9.1. ([5] 5) no attributions

-- (--) no attributions

-- (--) [F03-OS1.2]

-- (--) [F03-OP1.2]
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Proposed Change 1523

PROPOSED CHANGE

[3.1.9.1.] 3.1.9.1. Fire Stops
[1] 1) Except as provided in Sentences (2) to (5) and Article 3.1.9.4., penetrations of a fire

separation or a membrane forming part of an assembly required to have a fire-resistance
rating shall be
[a] a) sealed by a fire stop that, when subjected to the fire test method in CAN/ULC-S115,

"Fire Tests of Firestop Systems", has an F rating not less than the fire-protection
rating required for closures in the fire separation in conformance with Table 3.1.8.4.,
or

[b] b) cast in place (see Note A-3.1.9.1.(1)(b)).
(See also Article 3.1.9.5. for requirements regarding penetrations by combustible drain, waste
and vent piping.)

[2] 2) Penetrations of a firewall or a horizontal fire separation that is required to have a fire-
resistance rating in conformance with Article 3.2.1.2. shall be sealed at the penetration by a
fire stop that, when subjected to the fire test method in CAN/ULC-S115, "Fire Tests of
Firestop Systems", has an FT rating not less than the fire-resistance rating for the fire
separation.

[3] 3) Except as provided in Sentence (6), Ppenetrations of a fire separation in conformance with
Sentence 3.6.4.2.(2) shall be sealed by a fire stop that, when subjected to the fire test method
in CAN/ULC-S115, "Fire Tests of Firestop Systems", has an FT rating not less than the fire-
resistance rating for the fire separation of the assembly.

[4] 4) Sprinklers are permitted to penetrate a fire separation or a membrane forming part of an
assembly required to have a fire-resistance rating without having to meet the fire stop

Submit a comment
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requirements of Sentences (1) to (3), provided the annular space created by the penetration of
a fire sprinkler is covered by a metal escutcheon plate in accordance with NFPA 13,
"Installation of Sprinkler Systems".

[5] 5) Unless specifically designed with a fire stop, fire dampers are permitted to penetrate a fire
separation or a membrane forming part of an assembly required to have a fire-resistance
rating without having to meet the fire stop requirements of Sentences (1) to (3), provided the
fire damper is installed in conformance with NFPA 80, "Fire Doors and Other Opening
Protectives".

[6] --) Service equipment penetrations through a horizontal fire separation having a fire-resistance
rating as described in Sentence (3) are permitted to be sealed at the penetration by a fire stop
that, when subjected to the fire test method in CAN/ULC-S115, “Fire Tests of Firestop
Systems,” has an F rating not less than the fire-resistance rating for the fire separation,
provided the floor or wall penetration
[a] --) is contained within the concealed space of a fire-rated floor or ceiling assembly,
[b] --) is located above a fire-rated ceiling membrane, or
[c] --) is contained within a horizontal service space conforming to Subsection 3.6.4. that is

directly above or below the floor.

RATIONALE

Problem

Fire stop temperature-rise ratings (T ratings) represent the amount of time the surface of a penetrating item on
the non-fire side of an assembly remains below 181°C. Fire stops with T-ratings are required in cases where
the heat transmitted via a through-penetration could ignite combustible items that are in contact with that
penetration on the non-fire side of the assembly. However, there are many cases where combustible materials
are isolated from the heat transmitted via through-penetrations, making it unlikely that they would ignite.
Requiring fire stops with a T-rating in such cases is not justifiable from a technical standpoint and imposes
unnecessary labour and material costs.

Justification - Explanation

This proposed change introduces an exemption from the requirement for fire stops to have a T-rating under
certain conditions.

In the location described in proposed Sentence 3.1.9.1.(6), the likelihood of combustibles coming into
accidental contact with the penetration is very low, meaning that there is little possibility of the ignition of
combustibles on the non-fire side of the assembly due to heat transfer through the penetrating item. In addition,
the location of the penetration is shielded from direct radiant and/or convective heat transfer from a fire
compartment by an assembly with a Code-mandated fire-resistance rating, which makes a rapid and excessive
temperature rise unlikely to happen. A similar logic applies to the exemption regarding temperature rise and
glass area limits for doors in Article 3.1.8.19.
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Thus, this proposed change seeks to waive the T-rating requirement for service penetrations in horizontal fire
separations without compromising the safety of the building and its occupants.

Impact analysis

This proposed change would reduce the cost of construction as it would allow the requirement for fire stops to
have a T-rating to be waived for service penetrations in a certain location.

Adding a T-rating to a fire stop system typically requires ULC-certified insulation products to be wrapped
around the penetrating item below the floor, above the floor, or both above and below the floor, depending on
the requirements of each tested and listed system. The cost of the insulation varies according to the number of
penetrating items in one opening, and their diameter and thermal conductivity. A few examples of systems
with T-ratings are C-AJ-1610, F-A-1105, C-AJ-1597, and F-A-1127, each of which requires a different type
and quantity of insulation to attain its designated T-rating. An F-rated fire stop does not require insulation,
which means lower material and labour costs.

A typical multi-unit, multi-storey residential building can have over 100 floor penetrations requiring T-rated
fire stops to comply with the NBC 2015 requirements. For gross estimation purposes, the cost of providing a
T-rated fire stop for a single penetration is assumed to be $100. Many of those 100 penetrations would be
contained within the concealed spaces described in proposed Clauses (6)(a), (b) and (c), where there is no
danger that combustible materials in the occupied spaces will accidentally ignite. Assuming that the proposed
exemption would apply to half of them, savings of approximately $5,000 (50% x 100 x $100) for this project
could be realized, with no increase in the fire hazard.

Enforcement implications

This proposed change can be enforced by the infrastructure currently available to enforce the Code.

Who is affected

Building owners, regulators, engineers, architects, fire stop manufacturers, contractors.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[3.1.9.1.] 3.1.9.1. ([1] 1) [F03-OS1.2] [F04-OS1.3]

[3.1.9.1.] 3.1.9.1. ([1] 1) [F03-OP1.2] [F04-OP1.3]

[3.1.9.1.] 3.1.9.1. ([2] 2) [F03-OS1.2]

[3.1.9.1.] 3.1.9.1. ([2] 2) [F03-OP3.1]

[3.1.9.1.] 3.1.9.1. ([2] 2) [F03-OP1.2]
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[3.1.9.1.] 3.1.9.1. ([3] 3) [F03-OS1.2]

[3.1.9.1.] 3.1.9.1. ([3] 3) [F03-OP1.2]

[3.1.9.1.] 3.1.9.1. ([4] 4) no attributions

[3.1.9.1.] 3.1.9.1. ([5] 5) no attributions

-- (--) [F03-OS1.2]

-- (--) [F03-OP1.2]
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Proposed Change 1515

PROPOSED CHANGE

[3.1.9.3.] 3.1.9.3. Penetration by Wires, Cables and Outlet Boxes
[1] 1) Optical fibre cables and electrical wires and cables in totally enclosed noncombustible

raceways are permitted to penetrate an assembly required to have a fire-resistance rating
without being incorporated in the assembly at the time of testing as required by
Article 3.1.9.2.

[2] 2) Except as permitted by Sentence (3), tTotally enclosed non-metallic raceways conforming to
Article 3.1.5.23., optical fibre cables, and electrical wires and cables, single or grouped, with
combustible insulation, jackets or sheathes that conform to the requirements of
Clause 3.1.5.21.(1)(a) and that are not installed in totally enclosed noncombustible raceways
are permitted to penetrate an assembly required to have a fire-resistance rating without being
incorporated in the assembly at the time of testing as required by Article 3.1.9.2., provided
the overall diameter of the single or grouped wires or cables, or the raceways is not more than
25 mm.

[3] 3) Single conductor metal sheathed cables with combustible jacketting that are more than
25 mm in overall diameter are permitted to penetrate a fire separation required to have a fire-
resistance rating without being incorporated in the assembly at the time of testing as required
by Article 3.1.9.2., provided the cables are not grouped and are spaced a minimum of
300 mm apart.

[4] 4) Combustible totally enclosed raceways that are embedded in a concrete floor slab are
permitted in an assembly required to have a fire-resistance rating without being incorporated
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in the assembly at the time of testing as required by Article 3.1.9.2., provided the concrete
cover between the raceway and the bottom of the slab is not less than 50 mm.

[5] 5) Combustible outlet boxes are permitted in an assembly required to have a fire-resistance
rating without being incorporated in the assembly at the time of testing as required by
Article 3.1.9.2., provided the opening through the membrane into the box is not more than
0.016 m2.

RATIONALE

Problem

Currently, Sentence 3.1.9.3.(3) allows single conductor metal sheathed cables with combustible jacketting that
are more than 25 mm in overall diameter to penetrate a fire separation required to have a fire-resistance rating
(FRR), with no upper limit on the overall cable diameter and no limits on the opening size, without being
incorporated in the assembly when tested to determine the FRR. For this permission to apply, the cables must
not be grouped and must be spaced at least 300 mm apart.

However, a series of large openings spaced at least 300 mm apart could affect the FRR of the fire separation.
In addition, where the diameter of the openings surrounding the penetrating cables is larger than that of the
cables themselves, fire and smoke could spread from one fire compartment to an adjacent fire compartment
through the concealed space of the fire separation.

With the current wording of the Sentence, the permitted single conductor metal sheathed cables with
combustible jacketting could present a fire risk. The lack of protection measures in the Sentence could prevent
a fire separation from retarding the spread of fire for the required period of time, which could compromise the
safety of persons and lead to an uncontrolled fire.

Justification - Explanation

Sentence 3.1.9.3.(3) allows penetrations by single conductor metal sheathed cables with combustible jacketting
without any protection of the penetrations whatsoever. The current wording of the Sentence allows
penetrations by cables with an overall diameter of more than 25 mm and does not provide an upper limit on the
overall diameter. While the cables cannot be grouped and must be spaced at least 300 mm apart, they can be
installed in the same location as other penetrating items, making the openings even larger.

In addition, the Sentence does not limit the diameter of the unprotected openings for the passage of the cables.
Since the opening diameter is larger than the cable diameter and a fire stop tested in accordance with
CAN/ULC-S115, "Fire Tests of Firestop Systems," is not required, fire and smoke could easily spread from
one fire compartment to an adjacent fire compartment through the concealed space of the fire separation.

With its current wording, this Code provision allows penetrations that will readily spread fire and large
amounts of smoke from one fire compartment to an adjacent fire compartment, which could compromise the
safety of the occupants and lead to an uncontrolled fire and the loss of the entire building.
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Impact analysis

By deleting Sentence 3.1.9.3.(3), the risk of fire and smoke spread associated with single conductor metal
sheathed cables with combustible jacketting is eliminated. Numerous fire stop systems tested to CAN/ULC-
S115 are currently available in Canada for penetrations of fire separations and are being applied in the
industry. Therefore, this proposed change will result in no or little increase in cost. The benefit of the proposed
change is the removal of a potentially serious hazard, such that proven, tested systems are used instead.

Enforcement implications

This proposed change can be enforced by the infrastructure currently available to enforce the Code.

Who is affected

Building owners, engineers, architects, contractors, regulators, and manufacturers of fire stop systems.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[3.1.9.3.] 3.1.9.3. ([1] 1) no attributions

[3.1.9.3.] 3.1.9.3. ([2] 2) no attributions

[3.1.9.3.] 3.1.9.3. ([3] 3) no attributions

[3.1.9.3.] 3.1.9.3. ([4] 4) no attributions

[3.1.9.3.] 3.1.9.3. ([5] 5) no attributions
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Proposed Change 1517

PROPOSED CHANGE

[3.1.9.3.] 3.1.9.3. Penetration by Wires, Cables and Outlet Boxes
[1] 1) Optical fibre cables and electrical wires and cables in totally enclosed noncombustible

raceways are permitted to penetrate an assembly required to have a fire-resistance rating
without being incorporated in the assembly at the time of testing as required by Article 3.1.9.2.

[2] 2) Except as permitted by Sentence (3), totally enclosed non-metallic raceways conforming to
Article 3.1.5.23., optical fibre cables, and electrical wires and cables, single or grouped, with
combustible insulation, jackets or sheathes that conform to the requirements of
Clause 3.1.5.21.(1)(a) and that are not installed in totally enclosed noncombustible raceways
are permitted to penetrate an assembly required to have a fire-resistance rating without being
incorporated in the assembly at the time of testing as required by Article 3.1.9.2., provided the
overall diameter of the single or grouped wires or cables, or the raceways is not more than 25
mm.

[3] 3) Single conductor metal sheathed cables with combustible jacketting that are more than 25 mm
in overall diameter are permitted to penetrate a fire separation required to have a fire-
resistance rating without being incorporated in the assembly at the time of testing as required
by Article 3.1.9.2., provided the cables are not grouped and are spaced a minimum of 300 mm
apart.

[4] 4) Combustible totally enclosed raceways that are embedded in a concrete floor slab are
permitted in an assembly required to have a fire-resistance rating without being incorporated
in the assembly at the time of testing as required by Article 3.1.9.2., provided the concrete
cover between the raceway and the bottom of the slab is not less than 50 mm.

[5] 5) Combustible outlet boxes are permitted into penetrate the membrane of an assembly required
to have a fire-resistance rating without being incorporated in the assembly at the time of
testing as required by Article 3.1.9.2., provided the opening through the membrane into the
box is not more than 0.016 m2they are sealed at the penetration by a fire stop that, when

Submit a comment
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subjected to the fire test method in CAN/ULC-S115, “Fire Tests of Firestop Systems,” has an
FT rating not less than the fire-resistance rating for the fire separation.

RATIONALE

Problem

The current Sentence 3.1.9.3.(5) is in conflict with Sentence 3.1.9.4.(1) that was introduced in the 2015 edition
of Division B of the NBC. At a minimum, Sentence 3.1.9.3.(5) needs to be revised to clarify that combustible
outlet boxes need to be firestopped and tested.

As written, Sentence 3.1.9.3.(5) would permit the installation of combustible outlet boxes, with an opening not
more than 0.016 m2, in a fire separation required to have a fire-resistance rating without testing or other
limitations as required in Article 3.1.9.4.

Article 3.1.9.4. requires that any outlet boxes (both combustible and noncombustible) should be firestopped
with an FT rating. There is no exemption in either of Sentence 3.1.9.3.(5) and Article 3.1.9.4. for combustible
outlet boxes. As a result, the combustible outlet boxes will likely melt during a fire with the smoke/fire easily
spreading to the adjacent fire compartment through the concealed space, potentially impacting the safety of the
occupants and leading to an uncontrolled fire that could result in the loss of the entire building.

Justification - Explanation

The existing Sentence 3.1.9.3.(5) is redundant and conflicts with Sentence 3.1.9.4.(1). At a minimum, Sentence
3.1.9.3.(5) needs to be revised to clarify its purpose.

Sentence 3.1.9.4.(1) addresses combustible and non-combustible electrical (and other) outlet boxes. It requires
combustible outlet boxes to be sealed by firestops tested to CAN/ULC-S115, "Standard Method of Fire Tests of
Firestop Systems;" but, Sentence 3.1.9.3.(5) does not require the same level of protection for combustible outlet
boxes. This is a direct conflict in the NBC for combustible outlet boxes.

In addition, as written, Sentence 3.1.9.3.(5) would permit combustible outlet boxes of same size (e.g. 0.016
m2 is related to the opening size such that it is possible to have a combustible outlet box that would be of this
size) as non-combustible outlet boxes, without being tested, and not subject to the additional restrictions listed
in Sentences 3.1.9.4. (2) and (3). That means the NBC has less restrictive requirements for combustible outlet
boxes than noncombustible outlet boxes, which is not the intent of Sentence 3.1.9.3.(5).

Sentence 3.1.9.4.(1) addresses the combustible outlet boxes in a manner consistent with the original intent of the
NBC, as described below. The 1995 NBC User's Guide indicates the following (emphasis added):
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"Unless otherwise permitted, all building services that penetrate a fire separation are required to be
noncombustible. This requirement limits the combustible items that can be used for building services that will
be incorporated within a fire separation or that pass through the separation. Products that are exempted from
this requirement include optical fibre cables, electrical wires and cables and outlet boxes, and various types of
piping.

In the case of optical fibre cables and electrical wires and cables, products that are not more than 25 mm in
diameter, whether single or grouped, are allowed without testing as part of the rated assembly. Single
conductor metal sheathed cables of any diameter are permitted but may not be grouped together.

Combustible outlet boxes are permitted in a fire separation without being incorporated at the time of
testing, provided the opening through the membrane is not more than 0.016 m2, and the outlet boxes are
not placed back to back. Although the Code does not specify the value of offset for outlet boxes that
penetrate opposite sides of a wall assembly, in the absence of test or other information that would show
that the fire separation would not be breached, these outlet boxes should not be located in the same stud
space. For all these products, care must be taken to ensure the integrity of the fire separation, taking into
consideration the gaps that could develop around the penetrating item if the outer jacketing were combustible
and could be burnt away in the early stages of exposure to fire. Wherever possible, tested fire stop systems
should be used."

Combustible outlet boxes that are tested and listed for use in fire-resistance rated (FRR) assemblies exist. Those
are typically either made of polymers that have a relative strong resistance to burning (similar to Bakelite), or
else could incorporate intumescent material built in. This code provision does not deal with those types of outlet
boxes. Rather, it creates a blanket allowance for all combustible outlet boxes to exist without protection and
without any limits other than individual box size. Combustible outlet boxes that are not designed for use in FRR
assemblies are made of inexpensive plastic and will easily melt or burn. These inexpensive blue outlet boxes
can be seen and purchased in the hardware stores. There is no justification for allowing these to exist in a FRR
assembly. It should be noted that the present code language does not even include limits on the aggregate
amount of such boxes per square meter of wall area, how closely they can be ganged together, or whether they
can be installed back-to- back. Any of these conditions could allow quick and easy fire and smoke passage from
one side of a wall to the other.

Additionally, there exist tested and listed post-applied solutions, which are termed opening protective
materials by the listing laboratories, that can make an ordinary combustible outlet box (one not tested for use in
FRR assemblies) able to prevent flame passage into and through the assembly. Such tested and listed solutions
include intumescent putty pads, intumescent box inserts and intumescent face plate inserts. Some are limited to
use in wall membranes, some are limited for use in ceiling membranes of floor/ceiling assemblies, and some
allow the product to be used either in walls or ceilings.

Impact analysis

There are numerous systems currently available in Canada for these applications (i.e., putty pad, moldable
putty, etc.). There would be some cost implications for the installation of the firestop for combustible outlet
boxes. The following is the cost that may be incurred by the proposed change.
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The proposed F and T ratings can be provided to the outlet box membrane penetrations by the application of
intumescent putty pads (a type of firestopping) wrapped around the exterior of each box, as detailed in ULC
listing category CLIV7.

Putty Pad Dim of Putty Pad Dim of Outlet Box Price(1) ($/each) Labour(2) ($/each) Total ($)
Large 235 mm x 235 mm up to 100 mm x 100 mm 12 ~ 14 8 20 ~ 22
Small 150 mm x 180 mm up to 65 mm x 65 mm 6 ~ 8 8 14 ~ 16

Notes:

(1) The material cost is the price of putty pad bought in bulk.

(2) Labour cost is estimated by assuming approximately 5 minutes for the installation of the putty pad on each
outlet box. Labour rate is $ 100/h.

As shown in the table above, the total installed cost to prevent fire from passing through a rated wall due to the
use of combustible outlet boxes would be up to $22 each for large boxes, and up to $16 each for smaller (more
typical) boxes. While there are cost implications, the percentage of the cost of required firestops in the overall
construction cost would be minimal.

The proposed change deletes the conflict between Sentence 3.1.9.3.(5) and Article 3.1.9.4. The benefit is to
eliminate a potential fire risk and ensure life safety using proven and tested products. Fire and/or smoke
spreading through the combustible outlet box penetrations can be prevented by installing the required firestops
tested to CAN/ULC-S115.

Enforcement implications

This change can be enforced by the infrastructure currently available to enforce this Code.

Who is affected

Building owner, regulator, engineer, architect, contractor, and firestop and outlet box manufacturers.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[3.1.9.3.] 3.1.9.3. ([1] 1) no attributions

[3.1.9.3.] 3.1.9.3. ([2] 2) no attributions

[3.1.9.3.] 3.1.9.3. ([3] 3) no attributions

[3.1.9.3.] 3.1.9.3. ([4] 4) no attributions

[3.1.9.3.] 3.1.9.3. ([5] 5) no attributions
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Proposed Change 1526

PROPOSED CHANGE

[3.1.9.3.] 3.1.9.3. Penetration by Wires, Cables and Outlet Boxes
[1] 1) Optical fibre cables and electrical wires and cables in totally enclosed noncombustible

raceways are permitted to penetrate an assembly required to have a fire-resistance rating
without being incorporated in the assembly at the time of testing as required by
Article 3.1.9.2., provided the noncombustible raceway is sealed at the penetration by a fire
stop conforming to Clause 3.1.9.1.(1)(a).

[2] 2) Except as permitted by Sentence (3), totally enclosed non-metallic raceways conforming to
Article 3.1.5.23., optical fibre cables, and electrical wires and cables, single or grouped, with
combustible insulation, jackets or sheathes that conform to the requirements of
Clause 3.1.5.21.(1)(a) and that are not installed in totally enclosed noncombustible raceways
are permitted to penetrate an assembly required to have a fire-resistance rating without being
incorporated in the assembly at the time of testing as required by Article 3.1.9.2., provided
the overall diameter of the single or grouped wires or cables, or the raceways is not more than
25 mm.

[3] 3) Single conductor metal sheathed cables with combustible jacketting that are more than
25 mm in overall diameter are permitted to penetrate a fire separation required to have a fire-
resistance rating without being incorporated in the assembly at the time of testing as required
by Article 3.1.9.2., provided the cables are not grouped and are spaced a minimum of
300 mm apart.

[4] 4) Combustible totally enclosed raceways that are embedded in a concrete floor slab are
permitted in an assembly required to have a fire-resistance rating without being incorporated
in the assembly at the time of testing as required by Article 3.1.9.2., provided the concrete
cover between the raceway and the bottom of the slab is not less than 50 mm.

Submit a comment

Code Reference(s): NBC15 Div.B 3.1.9.3.
Subject: Penetrations

Title: Firestopping of Penetrations by Wires and Cables

Description: This proposed change introduces a condition for the
firestopping of penetrations by noncombustible raceways
containing wires or cables.

Related Code Change
Request(s):

CCR 1124

Related Proposed
Change(s):

PCF 544, PCF 1499, PCF 1500, PCF 1501, PCF 1502, PCF
1505, PCF 1506, PCF 1508, PCF 1515, PCF 1517, PCF
1523, PCF 1576
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[5] 5) Combustible outlet boxes are permitted in an assembly required to have a fire-resistance
rating without being incorporated in the assembly at the time of testing as required by
Article 3.1.9.2., provided the opening through the membrane into the box is not more than
0.016 m2.

RATIONALE

Problem

The current Sentence 3.1.9.3.(1), as written, permits cables enclosed in noncombustible raceways to penetrate
an assembly required have a FRR, but does not require firestops for such penetration. Even though the raceway
is noncombustible, there could be a gap between the raceway and the penetration hole which is a passage for
fire/smoke. In case of a fire, fire and/or smoke may be able to spread to the adjacent compartment through the
penetration, threatening life safety and damaging the building.

Justification - Explanation

The only way that a noncombustible raceway is permitted to penetrate an assembly with a Fire Resistance
Rating is that the penetration is firestopped in accordance with this Code. However, the current wording of
Sentence 3.1.9.3.(1) could be interpreted that firestopping of noncombustible raceways is not required. That
would lead to a condition in which the raceway is installed in a large open hole in the assembly, allowing free
passage of flames and smoke during a fire.

The proposed change adds the requirement of firestop to noncombustible raceways in Sentence 3.1.9.3.(1). It
will make the requirement clear to the Code users and minimize the possibility that flame/smoke will spread to
adjacent fire compartments through these penetrations.

Impact analysis

This proposal clarifies the Code provision by adding the firestop requirement for noncombustible raceways
that penetrate an assembly with FRR. The benefit is to ensure life safety and to protect the building during a
fire.

There will be no cost implications as the noncombustible raceway penetrations were never meant to be not
firestopped. However, as the current wording could be interpreted as firestops not required for noncombustible
raceways, there will be cost implications in such cases. The following is an example of the cost to firestop a
penetration not larger than 30 mm in diameter.

If firestopping would be done using a firestop caulk, the price of such caulking would be around $1 (assuming
a 30 mm diameter hole in the wall, firestop system W-L-3385, requiring 28 mL of intumescent firestop sealant,
about $21 per 600 mL tube). Labor for installation would be 3 minutes, around $5 based on the rate of $100/hr.
Total cost to firestop the penetration would be around $6. The percentage of the firestopping cost in the overall
construction cost is minimal.
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Enforcement implications

This change can be enforced by the infrastructure currently available to enforce this Code.

Who is affected

Building owner, designer, contractor, manufacturer, and regulator.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[3.1.9.3.] 3.1.9.3. ([1] 1) no attributions

[3.1.9.3.] 3.1.9.3. ([2] 2) no attributions

[3.1.9.3.] 3.1.9.3. ([3] 3) no attributions

[3.1.9.3.] 3.1.9.3. ([4] 4) no attributions

[3.1.9.3.] 3.1.9.3. ([5] 5) no attributions
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Proposed Change 1502

PROPOSED CHANGE

[3.1.9.4.] 3.1.9.4. Penetration by Outlet Boxes
(See Note A-3.1.9.4.)

[1] 1) Except as provided in Sentence (2), outlet boxes are permitted to penetrate the membrane of
an assembly required to have a fire-resistance rating, provided they are sealed at the
penetration by a fire stop that has an FT rating not less than the fire-resistance rating of the
fire separation when subjected to the fire test method in CAN/ULC-S115, "Fire Tests of
Firestop Systems".

[2] 2) Except as provided in Sentences 3.1.9.1.(2) and (3), noncombustible outlet boxes that
penetrate a vertical fire separation or a membrane forming part of an assembly required to
have a fire-resistance rating need not conform to Sentence (1), provided
[a] a) they do not exceed

[i] i) 0.016 m2 in area, and
[ii] ii) an aggregate area of 0.065 m2 in any 9.3 m2 of surface area, and

[b] b) the annular space between the membrane and the noncombustible electrical outlet
boxes does not exceed 3 mm.

[3] 3) In addition to the requirements of Sentence (2), outlet boxes on opposite sides of a vertical
fire separation having a fire-resistance rating shall be separated by
[a] a) a horizontal distance of not less than 600 mm, or
[b] b) a fire block conforming to Article 3.1.11.7., or

Submit a comment

Code Reference(s): NBC15 Div.B 3.1.9.4.
Subject: Penetrations

Title: Penetration by Outlet Boxes

Description: This proposed change introduces fire stops tested to
CAN/ULC-S115, "Fire Tests of Firestop Systems," as an
option for the protection of outlet boxes on opposites sides of
a fire-resistance-rated wall.

Related Code Change
Request(s):

CCR 1127

Related Proposed
Change(s):

PCF 544, PCF 1499, PCF 1500, PCF 1501, PCF 1505, PCF
1506, PCF 1508, PCF 1515, PCF 1517, PCF 1523, PCF
1526, PCF 1576

PROPOSED
CHANGE
A-3.1.9.4.
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[c] --) a fire stop installed on each outlet box that has an FT rating not less than the fire-
resistance rating of the fire separation when subjected to the fire test method in
CAN/ULC-S115, "Fire Tests of Firestop Systems".

RATIONALE

Problem

Existing Sentence 3.1.9.4.(3) provides two options for the protection of outlet boxes on opposite sides of a fire-
resistance-rated wall. It is very common for such outlet boxes to be installed with a horizontal separation of
less than 600 mm. However, fire blocking may be undesirable, impractical or uneconomical (when materials
and labour are factored in). In this case, fire stopping could be a practical option for the protection of outlet
boxes, but this option is not identified by the Code.

Justification - Explanation

It is very common for outlet boxes on opposite sides of a wall to be less than 600 mm apart horizontally (e.g.,
where the outlet boxes are installed on opposite sides of the same wall). Fire blocking as a separation method
may be undesirable, impractical, or uneconomical (when materials and labour are factored in). Fire stops such
as intumescent putty pads have been listed for decades by fire test laboratories as a known and proven way to
prevent fire and smoke spread from an outlet box into the wall space and then out of an outlet box on the
opposite side of the wall. This proposed change would recognize this and other related acceptable methods of
fire protection.

According to this proposed change, the fire stops are to be tested for use in fire-resistance-rated assemblies.
Both F and T ratings should be required for the outlet boxes in order for their overall rating to be directly
equivalent to the fire-resistance rating of the assemblies penetrated. Given that the outlet boxes are membrane
penetrations, there is a greater likelihood that someone could unknowingly place or store combustible
materials, potentially even furniture or bedding, directly in contact with the unpenetrated membrane on the
opposite side of the wall, which could significantly increase the threat of fire spread.

Impact analysis

Numerous fire stop systems are currently available in Canada for this application.

It should be noted that the proposed change adds an optional method of protecting outlet boxes. Therefore, the
proposed change will not lead to any additional cost.

The benefits of the proposed change include clarifying the protection options for outlet boxes, and allowing the
use of proven and tested fire stop systems for the protection of outlet boxes, which may, in many cases, be
more practical and economical than other protection options.
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Enforcement implications

The proposed change can be enforced by the infrastructure currently available to enforce this Code.

Who is affected

Building owners, designers, regulators and contractors.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[3.1.9.4.] 3.1.9.4. ([1] 1) [F03-OS1.2]

[3.1.9.4.] 3.1.9.4. ([1] 1) [F03-OP1.2]

[3.1.9.4.] 3.1.9.4. ([2] 2) no attributions

[3.1.9.4.] 3.1.9.4. ([3] 3) [F03-OS1.2]

[3.1.9.4.] 3.1.9.4. ([3] 3) [F03-OP1.2]
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Proposed Change 1501

PROPOSED CHANGE

[3.1.9.5.] 3.1.9.5. Combustible Piping Penetrations
[1] 4) Combustible drain, waste and vent piping is permitted to penetrate a fire separation required to have a

fire-resistance rating or a membrane that forms part of an assembly required to have a fire-resistance
rating, provided
[a] a) except as provided in Clause (b), the piping is sealed at the penetration by a fire stop that has an F

rating not less than the fire-resistance rating required for the fire separation when subjected to the
fire test method in CAN/ULC-S115, "Fire Tests of Firestop Systems", with a pressure differential
of 50 Pa between the exposed and unexposed sides, with the higher pressure on the exposed side,
and

[b] --) in buildings more than 3 storeys in building height, the piping is sealed at the penetration by a fire
stop that has an F rating not less than the fire-resistance rating required for the fire separation
when subjected to the fire test method in CAN/ULC-S115, “Fire Tests of Firestop Systems,” with a
pressure differential of 50 Pa between the exposed and unexposed sides, with the higher pressure
on the exposed side, and

[c] b) the piping is not located in a vertical service space.

[9.10.9.7.] 9.10.9.7. Combustible Drain, Waste and Vent Piping
[1] 3) The rating referred to in Sentence (2) shall be based on CAN/ULC-S115, "Fire Tests of Firestop Systems".

with a pressure differential of 50 Pa between the exposed and unexposed sides, with the higher pressure on
the exposed side.

Submit a comment

Code Reference(s): NBC15 Div.B 3.1.9.5.(4)
NBC15 Div.B 9.10.9.7.(3)

Subject: Penetrations

Title: Combustible Piping Penetrations

Description: This proposed change removes the requirement for a pressure
differential of 50 Pa for tests of firestopped combustible piping for
buildings of 3 storeys or less in building height.

Related Code Change
Request(s):

CCR 1133

Related Proposed Change(s): PCF 544, PCF 1499, PCF 1500, PCF 1502, PCF 1505, PCF 1506,
PCF 1508, PCF 1515, PCF 1517, PCF 1523, PCF 1526, PCF 1576
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RATIONALE

Problem

Existing Sentences 3.1.9.5.(4) and 9.10.9.7.(3) require a 50 Pa pressure differential across assemblies for tests of firestopped
combustible piping penetrations regardless of the height of the building. This requirement was based on data from research
conducted at NRC by Tamura(1) in the late 1960's, which were subsequently misapplied.

Tamura applied a computer model to solve the pressure pattern within a 20-storey hypothetical building with an interior-
exterior temperature differential of 42°C. This exercise showed that the air pressure of the floor area at grade level was 53
Pa lower than the outside air pressure, and the air pressure of the shaft at that level was another 12 Pa lower still (i.e., 65 Pa
lower than the outside air pressure). While the pressure differential was about 50 Pa in this case, Tamura pointed out that,
for buildings of different heights and for different interior-exterior temperature differentials, the pressure differential would
be proportionally greater or smaller.

The current requirements in Articles 3.1.9.5. and 9.10.9.7. ignore the influence of building height and interior-exterior
temperature differentials and require a 50 Pa pressure differential for tests of firestopped combustible piping regardless of
the height of the building. This approach unnecessarily increases the cost and complexity of construction, which is
particularly unreasonable for Part 9 buildings, and Part 3 buildings that are 3 storeys or less in building height.

(1)Tamura, G.T. "Computer Analysis of Smoke Movement in Tall Buildings." ASHRAE Transactions, Vol. 75, Part II,
1969, pp. 81-92.

Justification - Explanation

During a fire, stack effect is often responsible for the propagation of smoke through a building. Stack effect normally occurs
when the indoor air temperature is greater than the outdoor air temperature. It is characterized by a strong draft from the
ground floor to the roof of the building in winter (cold outside, warm inside) and can occur in the opposite direction in
summer (warm outside, cold inside). Stack effect varies in multi-storey buildings: its magnitude will depend on how large
the temperature difference is and on the height of the building, and can be very large in colder months. The following table
presents some simple examples of how building stack effect varies with building height and interior-exterior temperature
differentials, assuming normal barometric pressures and air density (note that, in these examples, "building height" actually
denotes vertical height between the location of the inlet and outlet pressure measurement).

Building Height*, ft. (no. of
storeys)

Interior-Exterior Temperature Differential, °C
(°F)

Stack Effect Pressure,(1) in. of water
(Pa)

40 (4) 13.8 (25) 0.028 (6.97)

40 (4) 36.1 (65) 0.086 (21.4)

100 (10) 13.8 (25) 0.070 (17.4)

100 (10) 36.1 (70) 0.216 (53.8)

(1) Wilson, A.G., and G.T. Tamura. 1968. Stack Effect in Buildings. Division of Building Research, National Research
Council Canada, Canadian Building Digest, CBD 104.

The absolute pressures decrease with increases in height because of the reduction of the total weight (per unit area) of the
air above. (This phenomenon of decreasing air pressure with height is widely experienced by passengers on non-pressurized
aircraft as ear discomfort during rapid changes in elevation.) When the pressure differentials are sufficiently high, smoke is
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driven through penetrations and joints in walls and floors, either inward or outward, depending on weather conditions. The
amount of smoke and products of combustion driven through an opening is a function of the storey (height) at which each
joint is located.

The Table above clearly demonstrates that, under worst-case conditions, a 50 Pa pressure differential does not occur until
building heights are in the order of 100 ft. and temperature differentials of 36°C are reached, for example, where the interior
building temperature is 24°C and the exterior temperature is -12°C. While this temperature differential is certainly not
unheard of during Canadian winters, a 50 Pa pressure differential would only occur in a building of 10 storeys or more.
Under similar climatic conditions in a 4-storey building, the stack effect would not exceed 21.5 Pa.

Appendix A2 of CAN/ULC-S115 cites the work by Tamura and Wilson and also states that high-rise buildings involve the
greatest adverse pressure differentials and hence the greatest risk of fire propagation across partitions. Such fire propagation
usually constitutes a greater potential threat to life safety when it occurs in a high-rise rather than a low-rise
building. Adverse pressure differentials of this magnitude might be encountered in any building of any height when a fire
situation develops. When high-rise buildings are considered in the context of a Canadian winter, pressures of at least this
magnitude can be sustained continuously as a result of stack effect created by the difference between interior and exterior
temperatures. During the normal use of a building, these pressure differentials mostly occur across the building envelope.
However, during a fire, when exterior windows are likely to be broken, large pressure differentials can also occur across
partitions that have become exposed to the exterior conditions.

This proposed change removes the 50 Pa testing requirement for fire stops of combustible piping for Part 3 and Part 9
buildings not more than 3 storeys in building height. A house is unlikely to have significant pressure differences in adjacent
floor areas. Unless the pipe is penetrating the building envelope, the pressure on each floor area is likely to be virtually the
same.

Impact analysis

This proposed change would simplify the application of the Code and reduce the complexity and cost of constructing low-
rise buildings.

Enforcement implications

This proposed change can be enforced by the infrastructure currently available to enforce this Code.

Who is affected

Building owners, designers, regulators, contractors, builders, engineers, architects.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED PROVISIONS

[3.1.9.5.] 3.1.9.5. ([1] 4) no attributions

[9.10.9.7.] 9.10.9.7. ([1] 3) no attributions
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Proposed Change 1506

PROPOSED CHANGE

[3.1.11.7.] 3.1.11.7. Fire Block Materials
[1] 6) Where materials referred to in Sentences (1) to (4) are penetrated by construction elements or

by service equipment, a fire stop shall be used to seal the penetration. (See Note
A-3.1.11.7.(6).)

Note A-3.1.11.7.(6) Integrity of Fire Blocks.
Sentence 3.1.11.7.(6) together with Article 3.1.9.1., is intended to ensure that the integrity of fire blocks is

maintained at areas where they are penetrated. This requirement is satisfied by the use of
generic fire stops such as mineral wool, gypsum plaster or Portland cement mortar, as well as
rated fire stopsor by the use of sealants that form part of a fire stop tested in accordance with
CAN/ULC-S115, “Fire Tests of Firestop Systems.”

RATIONALE

Problem

Existing Note A-3.1.11.7.(6) needs to be corrected to make it consistent with the current technology and the
intent of the associated Code provision. There are no "rated fire stops" for fire block materials as currently
referred to in the Note. Instead of clarifying the Code provision, the existing Note confuses Code users by
referring to an item that does not exist on the market.

Submit a comment

Code Reference(s): NBC15 Div.B 3.1.11.7.(6)
Subject: Penetrations

Title: Integrity of Fire Blocks

Description: This proposed change revises Note A-3.1.11.7.(6) to clarify
that sealants forming part of a fire stop tested in accordance
with CAN/ULC-S115, "Fire Tests of Firestop Systems," can
be used to seal penetrations of fire blocks.

Related Code Change
Request(s):

CCR 1130

Related Proposed
Change(s):

PCF 544, PCF 1499, PCF 1500, PCF 1501, PCF 1502, PCF
1505, PCF 1508, PCF 1515, PCF 1517, PCF 1523, PCF
1526, PCF 1576

PROPOSED
CHANGE
A-3.1.11.7.(6)
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In addition, the existing Note lists some generic fire stop materials (mineral wool, gypsum plaster and Portland
cement mortar) and may give Code users the wrong impression that only these materials are permitted as fire
stops to maintain the integrity of fire blocks. This is not the intent of the Note.

Justification - Explanation

There are no "rated fire stops" that are tested for the application of sealing penetrations of fire blocks. Thus,
the proposed change deletes this term to eliminate confusion. The change also clarifies that the materials
intended to be covered by the term are simply sealants that form part of a fire stop tested in accordance with
CAN/ULC-S115, "Fire Tests of Firestop Systems," even though this testing is not related to the application of
sealing penetrations of fire blocks.

In addition, by referencing CAN/ULC-S115, the proposed change introduces more options for Code users,
beyond the three materials currently listed. As long as a sealant forms part of a fire stop tested to CAN/ULC-
S115, it can be applied to maintain the integrity of a fire block. The revised Note will better explain the Code
provision and will provide more flexibility for Code users in choosing materials to maintain the integrity of
fire blocks.

Impact analysis

This proposed change corrects Note A-3.1.11.7.(6) and provides further clarifications. It will not affect the cost
of construction. On the contrary, it may reduce the cost if the sealants forming part of a fire stop tested to
CAN/ULC-S115 are less expensive than the materials currently listed in the Note.

Enforcement implications

The proposed change can be enforced by the infrastructure currently available to enforce this Code.

Who is affected

Engineers, architects, contractors, firestop manufacturers, building owners, and regulators.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[3.1.11.7.] 3.1.11.7. ([1] 6) [F03-OP1.2]

[3.1.11.7.] 3.1.11.7. ([1] 6) [F03-OS1.2]
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Proposed Change 1591

PROPOSED CHANGE

[3.2.7.1.] 3.2.7.1. Minimum Lighting Requirements
[1] 1) An exit, a public corridor, or a corridor providing access to exit for the public or serving

patients’ sleeping rooms or classrooms shall be equipped to provide illumination to an
average level not less than 50 lx at floor or tread level and at angles and intersections at
changes of level where there are stairs or ramps.

[2] 2) The minimum valuelevel of the illumination required by Sentence (1) shall be not less than
10 lx.

[3] 3) Rooms and spaces used by the public shall be illuminated as described in Sentences (4) to (7)
and Article 9.34.2.7.

[4] --) The minimum level of illumination over the entire length of escalators and moving walks
shall be not less than 100 lx at the level of the treads and walking surfaces.

[5] --) Except as provided in Sentence (6) and except for light switches and internally illuminated
controls, the minimum level of illumination at controls required by Article 3.8.2.6. shall be
not less than 100 lx.

[6] --) Where visual information is provided at controls referred to in Sentence (5), the minimum
level of illumination shall be not less than 200 lx, except where the visual information is
internally illuminated.

[7] --) Except for internally illuminated signs, the minimum level of illumination at signs displaying
visual information required by Clauses 3.4.6.10.(5)(b) and 3.4.6.16.(4)(g), Subclause
3.4.6.16.(4)(k)(ii), Clause 3.4.6.16.(5)(d), Sentence 3.4.6.18.(3), Clause 3.4.6.18.(4)(a) and
Articles 3.4.6.19. and 3.8.2.10. -2020 shall be not less than 200 lx.

[8] 4) Lighting outlets in a building of residential occupancy shall be provided in conformance with
Subsection 9.34.2.

Submit a comment

Code Reference(s): NBC15 Div.B 3.2.7.1.
Subject: Accessibility — Anthropometrics

Title: Illumination Levels

Description: This proposed change introduces minimum illumination levels
over escalators and moving walkways, and at controls and
signs in public areas.
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RATIONALE

General information

See the summary for subject Accessibility.

Problem

There are currently no requirements for minimum lighting levels in the NBC specific for escalators and
moving walks, building controls and accessible, legible signs, which could lead to inadequate lighting levels at
these locations, which could lead to:

• tripping, slipping or falling when approaching, using or disembarking from an escalator or moving
walk - which could lead to harm to persons,

• difficulty in using a building's controls intended for the operation of building services or safety
devices, including electrical switches, thermostats, faucets, door hardware and intercom switches,
that are intended to be operated by the occupant - which could lead to delays or impediments when
moving throughout the building during an emergency or unacceptably impeding a person with low
visibility from using a buildings controls, and

• difficulty in reading signs that are intended to be accessible and legible - which could lead to delays
or impediments when moving throughout the building during an emergency
or unacceptably impeding a person with low visibility from using a buildings facilities.

These are all situations where not requiring a minimum level of illumination at these specific locations fails to
meet the relevant objectives of the Code.

Justification - Explanation

Adequate lighting levels are essential to facilitate the safe circulation of a building's occupants. While the NBC
requires minimum lighting levels for some rooms and spaces used by the public, it does not address critical
areas that may require an enhanced lighting level, above ambient conditions, such as escalators and moving
walks, building controls, as well as signage intended to be legible. The Task Group reviewed documentation
that showed that as humans age they tend to require a greater amount of light to complete a given task. For
example a 65-year old person may require up to four times the amount of light required to complete a task
compared to a 20-year old person. Increased light levels are proposed to address these specific areas. The
requirements are intended to serve all building occupants including those with low visibility.

Escalators and moving walks were identified as being potentially hazardous because of the amount of physical
and cognitive effort and coordination required to safely embark on and disembark from an escalator or moving
walk and the significant risk of tripping or falling when using an escalator or moving walk. In addition these
devices typically have dark treads or walking surfaces with potentially little contrast with the adjacent walking
surfaces. Therefore, increased lighting levels are proposed at escalators and moving walks, to mitigate some of
the tripping and falling risks associated with using these devices.
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In addition, the nature of the task to be completed also plays an important role in determining the amount of
light required. For example, controls for the operation of building services or safety devices, including
electrical switches, thermostats, faucets, door hardware and intercom switches, that are intended to be operated
by the occupant are important to be adequately illuminated so people are able to find and use them, particularly
where they might affect health, safety and egress. Furthermore, critical information conveyed by the use of
signage, such as emergency exit plans, room signs, way-finding and other signs, should be adequately lit to
facilitate circulation and use of the building and it's facilities by everyone. Illumination levels were selected to
be consistent with most accessibility standards.

Impact analysis

A review of published cost data for select model buildings showed that lighting and branch wiring costs,
including fixtures, receptacles, switches and miscellaneous power, represents approximately 5% to 10% of the
total cost of the building per unit area. It is estimated that the costs required to implement task specific lighting
at the levels required by this change would represent less than 10% of the overall cost for lighting and branch
wiring, representing less than 1% of the overall building costs. It should also be noted that the lighting levels
being proposed are consistent with lighting levels already required in the NBC for lighting of certain rooms or
spaces in public areas.

The benefit of implementing this change is not directly quantifiable however it is assumed that the increased
lighting levels will provide a benefit of allowing occupants to circulate within a building safely and also
facilitate the use of the buildings controls and facilities.

Enforcement implications

There are existing requirements requiring minimum lighting levels and so it is expected that the proposed
requirements can be enforced using the same methodology currently being used for the similar requirements.

Who is affected

Building occupants, architects, engineers, AHJs

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[3.2.7.1.] 3.2.7.1. ([1] 1) [F30-OS3.1] [F10-OS3.7]

[3.2.7.1.] 3.2.7.1. ([2] 2) [F30-OS3.1] [F10-OS3.7]

[3.2.7.1.] 3.2.7.1. ([3] 3) no attributions

[3.2.7.1.] -- ([4] --) [F30-OS3.1]

[3.2.7.1.] -- ([5] --) [F10-OS3.7]
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[3.2.7.1.] -- ([5] --) [F74-OA2]

[3.2.7.1.] -- ([7] --) [F10-OS3.7]

[3.2.7.1.] -- ([7] --) [F74-OA2]

[3.2.7.1.] 3.2.7.1. ([8] 4) no attributions
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Proposed Change 1553

PROPOSED CHANGE

[3.2.7.3.] 3.2.7.3. Emergency Lighting
[1] 1) Emergency lighting shall be provided to an average level of illumination not less than 10 lx at

floor or tread level in
[a] a) exits,
[b] b) principal routes providing access to exit in open floor areas and in service rooms,
[c] c) corridors used by the public,
[d] d) corridors serving sleeping rooms in a treatment occupancy,
[e] e) corridors serving sleeping rooms in a care occupancy, except corridors serving

sleeping rooms within individual suites of care occupancy,
[f] f) corridors serving classrooms,

[g] g) underground walkways,
[h] h) public corridors,
[i] i) floor areas or parts thereof where the public may congregate

[i] i) in Group A, Division 1 occupancies, or
[ii] ii) in Group A, Division 2 and 3 occupancies having an occupant load of 60 or

more,
[j] j) floor areas or parts thereof of daycare centres where persons are cared for,

[k] k) food preparation areas in commercial kitchens, and
[l] l) public washrooms that are equipped to serve more than one person at a time, and.

[m] --) universal washrooms, universal shower rooms and adult changing spaces required by
Article 3.8.2.8.

[2] 2) Emergency lighting to provide an average level of illumination of not less than 10 lx at floor
or catwalk level shall be included in a service space referred to in Sentence 3.2.1.1.(8).

Submit a comment

Code Reference(s): NBC15 Div.B 3.2.7.3.
Subject: Accessibility — Inclusive Plumbing Accommodation

Title: Emergency Lighting in Universal Washrooms and Shower
Rooms

Description: This proposed change requires that emergency lighting be
installed in universal washrooms and shower rooms to
provide the same level of safety as in other washrooms.

Related Proposed
Change(s):

PCF 1552
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[3] 3) The minimum value of the illumination required by Sentences (1) and (2) shall be not less
than 1 lx.

[4] 4) In addition to the requirements of Sentences (1) to (3), the installation of battery-operated
emergency lighting in buildings or part thereof where treatment is provided shall conform to
the appropriate requirements of CSA Z32, "Electrical Safety and Essential Electrical Systems
in Health Care Facilities".

RATIONALE

General information

See the summary for subject Accessibility.

Problem

Three new proposed changes are being considered with regards to universal washrooms and adult changing
spaces. Proposed Change form (PCF) 1552, proposes that mandatory universal washrooms and adult changing
spaces be provided instead of accessible stalls in multi-user washrooms. Also, PCF 1558 proposes that
mandatory universal shower rooms be provided. Finally, PCF 1554 proposes that an adult changing spaces be
provided as well. These spaces are not currently identified in Sentence 3.2.7.3.(1) as areas requiring emergency
lighting but in order to limit the probability that these areas will have inadequate illumination which could lead
to safety hazards or delays in evacuation, the users of these facilities require the same level of illumination as
other washroom users.

Justification - Explanation

Universal washrooms, adult changing spaces and universal shower rooms, as proposed by PCFs 1552, 1554
and 1558 would become accessible facilities. In order to limit the probability that these areas will have
inadequate illumination which could lead to safety hazards or delays in evacuation, the users of these facilities
require the same level of illumination as other washroom users; therefore the list of areas requiring emergency
lighting needs to be updated to correspond to the proposed changes for universal washrooms and adult
changing spaces. These facilities should have emergency lighting to provide the same level of safety as other
washrooms. Furthermore, as universal washrooms, shower rooms and rooms with an adult changing space will
also serve persons that must be accompanied by an attendant, the emergency lighting in these spaces is
essential to facilitate assistance by the attendant.
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Impact analysis

The cost associated with the supply and installation of a twin head emergency battery unit, including
receptacle, mounting bracket and installation is estimated to be between $800 to $1200 per unit. In the context
of a large floor area, 2-storey high school building, the estimated increase in overall building cost per unit area
would be less than 0.1% per additional emergency lighting unit required by this proposed change. In a building
where an emergency power system is installed, and the emergency lighting can be wired into the emergency
power system, the cost to supply and install the emergency lighting heads (without the battery pack) is
estimated to be between $120 to $160 per unit.

The benefit is not directly quantifiable since it relates to the safety of people using these spaces. Without the
inclusion of emergency lighting in these areas people would be exposed to an unacceptable level risk of
bumping, tripping or falling in these spaces. Furthermore, without emergency lighting during a loss of normal
building power in an emergency situation, the people using these spaces could be exposed to an unacceptable
level risk by being delayed or impeded during an evacuation or in an emergency.

Enforcement implications

The enforcement of this proposed change is the same as the enforcement as the other areas listed in the same
requirement.

Who is affected

Architects, engineers, designers, occupants, owners, AHJs.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[3.2.7.3.] 3.2.7.3. ([1] 1) [F30-OS3.1] [F10-OS3.7]

[3.2.7.3.] 3.2.7.3. ([2] 2) [F30-OS3.1] [F10-OS3.7]

[3.2.7.3.] 3.2.7.3. ([3] 3) [F30-OS3.1] [F10-OS3.7]

[3.2.7.3.] 3.2.7.3. ([4] 4) [F30-OS3.1] [F10-OS3.7]
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Proposed Change 1570
Submit a comment

Code Reference(s): NBC15 Div.B 3.3.1.
Subject: Accessibility — Inclusive signage

Title: Tactile Warning Surface Indicators

Description: This proposed change introduces requirements on the
provision of tactile warning surface indicators at certain
changes in elevation.

Related Proposed
Change(s):

PCF 429, PCF 1571, PCF 1572
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PROPOSED CHANGE

[3.3.1.] 3.3.1. All Floor Areas

[3.3.1.1.] 3.3.1.1. Separation of Suites

[3.3.1.2.] 3.3.1.2. Hazardous Substances, Equipment and Processes

[3.3.1.3.] 3.3.1.3. Means of Egress

[3.3.1.4.] 3.3.1.4. Public Corridor Separations

[3.3.1.5.] 3.3.1.5. Egress Doorways

[3.3.1.6.] 3.3.1.6. Travel Distance

[3.3.1.7.] 3.3.1.7. Protection on Floor Areas with a Barrier-Free Path of Travel

[3.3.1.8.] 3.3.1.8. Headroom Clearance

[3.3.1.9.] 3.3.1.9. Corridors

[3.3.1.10.] 3.3.1.10. Aisles

[3.3.1.11.] 3.3.1.11. Door Swing

[3.3.1.12.] 3.3.1.12. Sliding Doors

[3.3.1.13.] 3.3.1.13. Doors and Door Hardware

[3.3.1.14.] 3.3.1.14. Ramps and Stairways

[3.3.1.15.] 3.3.1.15. Exterior Passageways

[3.3.1.16.] 3.3.1.16. Tapered Treads in a Curved Flight

[3.3.1.17.] 3.3.1.17. Capacity of Access to Exits

[3.3.1.18.] 3.3.1.18. Guards

[3.3.1.19.] --- Tactile Warning Surface Indicators
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[1] --) Except as provided in Sentence (2), tactile warning surface indicators complying with
Clauses 4.3.5.3.1, 4.3.5.3.3 and 4.3.5.3.4 of CSA B651, “Accessible Design for the Built
Environment,” shall be installed
[a] --) at the top of flights of stairs that are not enclosed, and
[b] --) at drop-off edges with a change in elevation greater than 300 mm that are unprotected

by a guard (see Note A-3.3.1.19.(1)(b)).

[2] --) Sentence (1) does not apply to service spaces, bleachers addressed in Subsection 3.3.2.,
stages, loading docks, industrial occupancies, and within dwelling units.

Note A-3.3.1.19.(1)(b) Tactile Warning Surface Indicators at Drop-off Edges.
Transit platforms and the edges of a reflecting pool are examples of locations with drop-off edges where tactile
warning surface indicators must be installed.

[3.3.1.20.] 3.3.1.19. Transparent Doors and Panels

[3.3.1.21.] 3.3.1.20. Exhaust Ventilation and Explosion Venting

[3.3.1.22.] 3.3.1.21. Janitors’ Rooms

[3.3.1.23.] 3.3.1.22. Common Laundry Rooms

[3.3.1.24.] 3.3.1.23. Obstructions

[3.3.1.25.] 3.3.1.24. Signs in Service Spaces

[3.3.1.26.] 3.3.1.25. Welding and Cutting

RATIONALE

General information

See the summary for subject Accessibility.

Problem

Persons with low vision or blindness may fall from the top of a flight of stairs or unprotected drop-off edges.
Providing tactile warning surface indicators (TWSI) that are not standardized may create a tripping hazard
when misinterpreted by persons with low vision or blindness.
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Justification - Explanation

Tactile warning surface indicators are detectable underfoot or by a long white cane. They allow persons with
low vision or blindness to detect the top of a flight of stairs or an unprotected drop-off edge. Referencing CSA
B651, “Accessible Design for the Built Environment,” will standardize the design and location of TWSI.

Certain spaces and occupancies were exempted from the requirements of Sentence 3.3.1.19.(1)-2020 on the
basis that people in these spaces are aware of the potential fall hazard.

Impact analysis

The cost of installing tactile warning surface indicators in buildings is estimated:

• Surface applied: $670 - $860 / m2 ($60 - $80 / ft2) depending on the system and material selected
• Cast in place: $1075 - $1290 / m2 ($100 - $120 / ft2) depending on the system and material selected

For a 1100 mm wide stair, 0.6 m2 (6 ft2) of TWSI will be required at a cost of:

• Surface applied: cost ranges from $402 to $516
• Cast in place: cost ranges from $645 to $774

No direct quantifiable benefit could be found from a literature review. However, the qualitative benefit of this
change is to improve the level of safety of occupants with low vision or blindness.

Enforcement implications

This change can be enforced by the infrastructure currently available to enforce the Code.

Who is affected

Building owners, designers, and inspectors.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[3.3.1.1.] 3.3.1.1. ([1] 1) [F03-OS1.2]

[3.3.1.1.] 3.3.1.1. ([1] 1) [F03-OP1.2]

[3.3.1.1.] 3.3.1.1. ([2] 2) no attributions

[3.3.1.1.] 3.3.1.1. ([3] 3) [F02-OS1.2]

[3.3.1.1.] 3.3.1.1. ([3] 3) [F02-OP1.2]

[3.3.1.2.] 3.3.1.2. ([1] 1) [F01,F02,F03-OS1.1,OS1.2]

[3.3.1.2.] 3.3.1.2. ([1] 1) [F01,F02,F03-OP1.1,OP1.2]

Canadian Commission on Building and Fire Codes 1570

Last modified: 2020-01-16
Page: 4/9



[3.3.1.2.] 3.3.1.2. ([1] 1) [F43-OS3.4]

[3.3.1.2.] 3.3.1.2. ([1] 1) no attributions

[3.3.1.2.] 3.3.1.2. ([2] 2) no attributions

[3.3.1.2.] 3.3.1.2. ([3] 3) [F43-OS3.7]

[3.3.1.2.] 3.3.1.2. ([3] 3) [F05-OS1.5]

[3.3.1.3.] 3.3.1.3. ([1] 1) no attributions

[3.3.1.3.] 3.3.1.3. ([2] 2) no attributions

[3.3.1.3.] 3.3.1.3. ([3] 3) [F10-OS3.7]

[3.3.1.3.] 3.3.1.3. ([4] 4) [F10,F12,F05,F06-OS3.7]

[3.3.1.3.] 3.3.1.3. ([4] 4) no attributions

[3.3.1.3.] 3.3.1.3. ([5] 5) [F10,F12-OS3.7]

[3.3.1.3.] 3.3.1.3. ([6] 6) [F10,F12,F05,F06-OS3.7]

[3.3.1.3.] 3.3.1.3. ([7] 7) [F10,F12,F05,F06-OS3.7]

[3.3.1.3.] 3.3.1.3. ([8] 8) [F05-OS1.5]

[3.3.1.3.] 3.3.1.3. ([9] 9) [F10,F12,F05,F06-OS3.7]

[3.3.1.4.] 3.3.1.4. ([1] 1) [F03,F05-OS1.5] [F06-OS1.5,OS1.2]

[3.3.1.4.] 3.3.1.4. ([1] 1) [F03,F06-OP1.2]

[3.3.1.4.] 3.3.1.4. ([2] 2) [F03,F05-OS1.5] [F06-OS1.5,OS1.2]

[3.3.1.4.] 3.3.1.4. ([2] 2) [F03,F06-OP1.2]

[3.3.1.4.] 3.3.1.4. ([3] 3) [F03,F05-OS1.5] [F06-OS1.2,OS1.5]

[3.3.1.4.] 3.3.1.4. ([3] 3) [F03,F06-OP1.2]

[3.3.1.4.] 3.3.1.4. ([4] 4) ([a] a),([b] b) [F03,F05,F10-OS1.5] [F06,F12-OS1.2,OS1.5] ([c]
c) [F03,F05-OS1.5] [F03,F06-OS1.5,OS1.2]

[3.3.1.4.] 3.3.1.4. ([4] 4) ([a] a),([b] b) [F03,F06,F12-OP1.2] ([c] c) [F03,F06-OP1.2]

[3.3.1.5.] 3.3.1.5. ([1] 1) [F10,F05-OS1.5]

[3.3.1.5.] 3.3.1.5. ([2] 2) [F05,F10-OS1.5]

[3.3.1.6.] 3.3.1.6. ([1] 1) [F10-OS1.5]

[3.3.1.7.] 3.3.1.7. ([1] 1) [F10,F05-OS1.5]

[3.3.1.7.] 3.3.1.7. ([1] 1) ([a] a) [F06-OS1.5]
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[3.3.1.7.] 3.3.1.7. ([2] 2) [F03-OS1.2] [F06-OS1.5]

[3.3.1.7.] 3.3.1.7. ([3] 3) no attributions

[3.3.1.7.] 3.3.1.7. ([4] 4) ([a] a) [F10,F73-OS1.5]

[3.3.1.7.] 3.3.1.7. ([4] 4) ([b] b),([c] c) [F10-OS1.5]

[3.3.1.8.] 3.3.1.8. ([1] 1) no attributions

[3.3.1.9.] 3.3.1.9. ([1] 1) [F10,F12-OS3.7]

[3.3.1.9.] 3.3.1.9. ([2] 2) [F10,F12-OS3.7]

[3.3.1.9.] 3.3.1.9. ([3] 3) [F30,F73-OS3.1]

[3.3.1.9.] 3.3.1.9. ([4] 4) no attributions

[3.3.1.9.] 3.3.1.9. ([5] 5) [F10,F12-OS3.7]

[3.3.1.9.] 3.3.1.9. ([6] 6) ([a] a) [F10,F12-OS3.7]

[3.3.1.9.] 3.3.1.9. ([6] 6) ([b] b) [F05-OS1.5] [F06-OS1.5,OS1.2]

[3.3.1.9.] 3.3.1.9. ([7] 7) no attributions

[3.3.1.10.] 3.3.1.10. ([1] 1) no attributions

[3.3.1.11.] 3.3.1.11. ([1] 1) [F10-OS3.7]

[3.3.1.11.] 3.3.1.11. ([2] 2) [F10-OS3.7]

[3.3.1.11.] 3.3.1.11. ([3] 3) [F10-OS3.7]

[3.3.1.11.] 3.3.1.11. ([4] 4) [F10-OS3.7]

[3.3.1.11.] 3.3.1.11. ([5] 5) no attributions

[3.3.1.12.] 3.3.1.12. ([1] 1) ([a] a)

[3.3.1.12.] 3.3.1.12. ([1] 1) ([b] b) [F10-OS3.7]

[3.3.1.12.] 3.3.1.12. ([2] 2) no attributions

[3.3.1.12.] 3.3.1.12. ([3] 3) no attributions

[3.3.1.13.] 3.3.1.13. ([1] 1) ([a] a),([b] b) [F10,F12-OS3.7]

[3.3.1.13.] 3.3.1.13. ([1] 1) ([c] c) [F10-OS3.7] [F30-OS3.1]

[3.3.1.13.] 3.3.1.13. ([1] 1) ([d] d) [F10-OS3.7]

[3.3.1.13.] 3.3.1.13. ([2] 2) [F10-OS3.7]

[3.3.1.13.] 3.3.1.13. ([3] 3) [F10-OS3.7]

[3.3.1.13.] 3.3.1.13. ([4] 4) [F10-OS3.7]
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[3.3.1.13.] 3.3.1.13. ([5] 5) [F10-OS3.7]

[3.3.1.13.] 3.3.1.13. ([5] 5) [F73-OA1]

[3.3.1.13.] 3.3.1.13. ([6] 6) no attributions

[3.3.1.13.] 3.3.1.13. ([7] 7) no attributions

[3.3.1.13.] 3.3.1.13. ([8] 8) [F12-OS3.7]

[3.3.1.13.] 3.3.1.13. ([9] 9) [F12-OS3.7]

[3.3.1.13.] 3.3.1.13. ([10] 10) [F12-OS3.7]

[3.3.1.14.] 3.3.1.14. ([1] 1) no attributions

[3.3.1.14.] 3.3.1.14. ([2] 2) no attributions

[3.3.1.15.] 3.3.1.15. ([1] 1) no attributions

[3.3.1.16.] 3.3.1.16. ([1] 1) no attributions

[3.3.1.16.] 3.3.1.16. ([2] 2) [F30-OS3.1] [F10-OS3.7]

[3.3.1.16.] 3.3.1.16. ([2] 2) no attributions

[3.3.1.16.] 3.3.1.16. ([3] 3) [F30-OS3.1] [F10-OS3.7]

[3.3.1.16.] 3.3.1.16. ([3] 3) no attributions

[3.3.1.16.] 3.3.1.16. ([4] 4) [F30-OS3.1] [F10-OS3.7]

[3.3.1.17.] 3.3.1.17. ([1] 1) no attributions

[3.3.1.17.] 3.3.1.17. ([2] 2) [F10-OS3.7]

[3.3.1.17.] 3.3.1.17. ([3] 3) [F10-OS3.7]

[3.3.1.17.] 3.3.1.17. ([4] 4) no attributions

[3.3.1.17.] 3.3.1.17. ([4] 4) [F10-OS3.7]

[3.3.1.17.] 3.3.1.17. ([5] 5) no attributions

[3.3.1.17.] 3.3.1.17. ([6] 6) [F10-OS3.7]

[3.3.1.18.] 3.3.1.18. ([1] 1) [F30-OS3.1]

[3.3.1.18.] 3.3.1.18. ([2] 2) [F30-OS3.1]

[3.3.1.18.] 3.3.1.18. ([3] 3) [F30-OS3.1]

[3.3.1.18.] 3.3.1.18. ([4] 4) [F30-OS3.1]

[3.3.1.18.] 3.3.1.18. ([5] 5) no attributions

-- (--) [F30-OS3.1]
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-- (--) no attributions

[3.3.1.20.] 3.3.1.19. ([1] 1) [F30-OS3.1] [F10-OS3.7]

[3.3.1.20.] 3.3.1.19. ([2] 2) [F30-OS3.1] [F10-OS3.7]

[3.3.1.20.] 3.3.1.19. ([3] 3) [F20-OS3.1]

[3.3.1.20.] 3.3.1.19. ([4] 4) [F30-OS3.1] [F10-OS3.7]

[3.3.1.20.] 3.3.1.19. ([5] 5) no attributions

[3.3.1.20.] 3.3.1.19. ([6] 6) [F30-OS3.1] [F10-OS3.7]

[3.3.1.20.] 3.3.1.19. ([7] 7) no attributions

[3.3.1.20.] 3.3.1.19. ([8] 8) [F30-OS3.1]

[3.3.1.21.] 3.3.1.20. ([1] 1) [F01-OS1.1]

[3.3.1.21.] 3.3.1.20. ([2] 2) [F02-OS1.2]

[3.3.1.21.] 3.3.1.20. ([2] 2) [F02-OP1.2]

[3.3.1.21.] 3.3.1.20. ([2] 2)

[3.3.1.21.] 3.3.1.20. ([3] 3) [F02-OS1.3]

[3.3.1.21.] 3.3.1.20. ([3] 3) [F02-OP1.3]

[3.3.1.21.] 3.3.1.20. ([3] 3) no attributions

[3.3.1.22.] 3.3.1.21. ([1] 1) [F03-OS1.2]

[3.3.1.22.] 3.3.1.21. ([1] 1) [F03-OP1.2]

[3.3.1.22.] 3.3.1.21. ([2] 2) no attributions

[3.3.1.22.] 3.3.1.21. ([3] 3) [F02-OS1.2]

[3.3.1.22.] 3.3.1.21. ([3] 3) [F02-OP1.2]

[3.3.1.23.] 3.3.1.22. ([1] 1) [F03-OS1.2]

[3.3.1.23.] 3.3.1.22. ([1] 1) [F03-OP1.2]

[3.3.1.23.] 3.3.1.22. ([2] 2) no attributions

[3.3.1.23.] 3.3.1.22. ([3] 3) [F02-OS1.2]

[3.3.1.23.] 3.3.1.22. ([3] 3) [F02-OP1.2]

[3.3.1.24.] 3.3.1.23. ([1] 1) [F10-OS3.7]

[3.3.1.24.] 3.3.1.23. ([1] 1) no attributions

[3.3.1.25.] 3.3.1.24. ([1] 1) [F10-OS3.7]
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[3.3.1.26.] 3.3.1.25. ([1] 1) [F03,F02-OS1.2]

[3.3.1.26.] 3.3.1.25. ([1] 1) [F03,F02-OP1.2]

[3.3.1.26.] 3.3.1.25. ([2] 2) no attributions
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Proposed Change 1532

PROPOSED CHANGE

[3.3.1.8.] 3.3.1.8. Headroom Clearance
[1] 1) Except within the floor area of a storage garage, the minimum headroom clearance in every

access to exit shall conform to the requirements of Article 3.4.3.4. for exits. (See also
Sentence 3.3.5.4.(5).)

[2] --) Except as permitted by Sentence (3) and except for paths of travel in service rooms,
protruding building elements located within 1 980 mm of the floor shall not project more
than 100 mm horizontally into paths of travel in a manner that would create a hazard for a
person with a visual disability traveling adjacent to the walls. (See Note A-3.3.1.8.(2) and
(3).)

[3] --) The horizontal projection of a protruding building element referred to in Sentence (2) is
permitted to be more than 100 mm, provided the clearance between the protruding element
and the floor is less than 680 mm. (See Note A-3.3.1.8.(2) and (3).)

Note A-3.3.1.8.(2) and (3) Protruding Elements in Paths of Travel.
The sweep of a cane used by blind or visually impaired persons normally detects protruding building elements
that are within 680 mm of the floor. Any protruding element above this height would not normally be detected
and can, therefore, create a hazard if it projects more than 100 mm into the path of travel.

[3.3.1.9.] 3.3.1.9. Corridors
[1] 1) The minimum width of a public corridor shall be 1 100 mm.

[2] 2) Except as required by Sentence 3.3.3.3.(3), the minimum unobstructed width of a corridor
used by the public or a corridor serving classrooms or patients’ sleeping rooms shall be 1 100
mm.

[3] 3) Except as permitted by Sentence (4), obstructions located within 1 980 mm of the floor shall
not project more than 100 mm horizontally into an exit passageway, a public corridor, a

Submit a comment

Code Reference(s): NBC15 Div.B 3.3.1.8.
NBC15 Div.B 3.3.1.9.

Subject: Accessibility — Anthropometrics

Title: Projection of Protruding Building Elements

Description: This proposed change extends the requirement in Article
3.3.1.9. on the projection of protruding building elements in
corridors to most paths of travel.
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corridor used by the public or a corridor serving classrooms or patients’ sleeping rooms in a
manner that would create a hazard for a person with a visual disability traveling adjacent to
the walls.

[4] 4) The horizontal projection of an obstruction referred to in Sentence (3) is permitted to be more
than 100 mm provided the clearance between the obstruction and the floor is less than
680 mm. (See Note A-3.3.1.9.(4).)

[5] 5) If a corridor contains an occupancy, the occupancy shall not reduce the unobstructed width of
the corridor to less than its required width.

[6] 6) If a public corridor conforming to Clause 3.4.2.5.(1)(d) contains an occupancy,
[a] a) the occupancy shall be located so that for pedestrian travel there is an unobstructed

width not less than 3 m at all times adjacent and parallel to all rooms and suites that
front onto the public corridor, and

[b] b) the combined area of all occupancies in the public corridor shall be not more than
15% of the area of the public corridor.

[7] 7) Except for a dead-end corridor that is entirely within a suite or as permitted by
Sentences 3.3.3.3.(1) and 3.3.4.4.(6), a dead-end corridor is permitted provided it is not more
than 6 m long.

Note A-3.3.1.9.(4) Obstruction in Corridor.
The sweep of a cane used by blind or visually impaired persons normally detects obstructions that are within
680 mm of the floor. Any obstruction above this height would not normally be detected and can, therefore,
create a hazard if it projects more than 100 mm into the path of travel.

RATIONALE

General information

See the summary for subject Accessibility.

Problem

The current Code requirements only address the risks presented by protruding building elements in corridors.
However, protruding elements in other locations can also present a safety issue for persons with low vision.

Justification - Explanation

This proposed change extends the requirement in Article 3.3.1.9. on the projection of protruding building
elements to most paths of travel so that such elements do not present a risk of injury to persons with low
vision.

PROPOSED
CHANGE
A-3.3.1.9.(4)
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Impact analysis

This proposed change would not increase construction costs as it could be addressed at the design stage.

Enforcement implications

This proposed change can be enforced by the infrastructure currently in place to enforce the Code.

Who is affected

Occupants, designers, builders.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[3.3.1.8.] 3.3.1.8. ([1] 1) no attributions

-- (--) [F30,F73-,OS3.1]

-- (--) no attributions

[3.3.1.9.] 3.3.1.9. ([1] 1) [F10,F12-OS3.7]

[3.3.1.9.] 3.3.1.9. ([2] 2) [F10,F12-OS3.7]

[3.3.1.9.] 3.3.1.9. ([3] 3) [F30,F73-,OS3.1]

[3.3.1.9.] 3.3.1.9. ([4] 4) no attributions

[3.3.1.9.] 3.3.1.9. ([5] 5) [F10,F12-OS3.7]

[3.3.1.9.] 3.3.1.9. ([6] 6) ([a] a) [F10,F12-OS3.7]

[3.3.1.9.] 3.3.1.9. ([6] 6) ([b] b) [F05-OS1.5] [F06-OS1.5,OS1.2]

[3.3.1.9.] 3.3.1.9. ([7] 7) no attributions
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Proposed Change 1561

PROPOSED CHANGE

[3.4.5.] 3.4.5. Exit Signs

[3.4.5.1.] 3.4.5.1. Exit Signs
[1] 1) Every exit door shall have an exit sign placed over or adjacent to it if the exit serves

[a] a) a building more than 2 storeys in building height,
[b] b) a building having an occupant load of more than 150, or
[c] c) a room or floor area that has a fire escape as part of a required means of egress.

[2] 2) Every exit sign providing visual information shall
[a] a) be visible on approach to the exit,
[b] b) consist of a green and white or lightly tinted graphical symbol meeting the colour

specifications referred to in ISO 3864-1, "Graphical symbols – Safety colours and
safety signs – Part 1: Design principles for safety signs and safety markings", and

[c] c) conform to ISO 7010, "Graphical symbols – Safety colours and safety signs –
Registered safety signs", for the following symbols (see Note A-3.4.5.1.(2)(c)):

[i] i) E001 emergency exit left,
[ii] ii) E002 emergency exit right,

[iii] iii) E005 90-degree directional arrow, and
[iv] iv) E006 45-degree directional arrow.

[3] 3) Internally illuminated exit signs shall be continuously illuminated and

Submit a comment

Code Reference(s): NBC15 Div.B 3.4.5.
NBC15 Div.B 3.4.6.10.
NBC15 Div.B 3.4.6.16.
NBC15 Div.B 3.4.6.18.
NBC15 Div.B 3.4.6.19.
NBC15 Div.B 3.8.3.9.

Subject: Accessibility — Inclusive signage

Title: Accessible Safety Signage

Description: This proposed change introduces requirements on the
provision of visual and tactile information signs displaying
information that relates to occupant safety so that such
information is accessible to all.

Related Proposed
Change(s):

PCF 1569

PROPOSED
CHANGE
A-3.4.5.1.(2)(c)
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[a] a) where illumination of the sign is powered by an electrical circuit, be constructed in
conformance with CSA C22.2 No. 141, "Emergency Lighting Equipment", or

[b] b) where illumination of the sign is not powered by an electrical circuit, be constructed
in conformance with CAN/ULC-S572, "Photoluminescent and Self-Luminous Exit
Signs and Path Marking Systems".

[4] 4) Externally illuminated exit signs shall be continuously illuminated and be constructed in
conformance with CAN/ULC-S572, "Photoluminescent and Self-Luminous Exit Signs and
Path Marking Systems". (See Note A-3.4.5.1.(4).)

[5] 5) The circuitry serving lighting for externally and internally illuminated exit signs shall
[a] a) serve no equipment other than emergency equipment, and
[b] b) be connected to an emergency power supply as described in Article 3.2.7.4.

[6] 6) Where no exit is visible from a public corridor, from a corridor used by the public in a Group
A or B major occupancy, or from principal routes serving an open floor area having an
occupant load of more than 150, an exit sign conforming to Clauses (2)(b) and (c) with an
arrow or pointer indicating the direction of egress shall be provided.

[7] 7) Except for egress doorways described in Sentence 3.3.2.4.(4), an exit sign conforming to
Sentences (2) to (5) shall be placed over or adjacent to every egress doorway from rooms
with an occupant load of more than 60 in Group A, Division 1 occupancies, dance halls,
licensed beverage establishments, and other similar occupancies that, when occupied, have
lighting levels below that which would provide easy identification of the egress doorway.

[3.4.5.2.] --- Exit Signs with Tactile Information
[1] --) An exit sign displaying the word “EXIT” in tactile form that complies with Subsection 3.8.3.

shall be mounted on the approach side of exit doors described in Sentence 3.4.5.1.(1), in the
direction of travel to the exit.

[3.4.5.3.] 3.4.5.2. Signs for Stairs and Ramps at Exit Level

[3.4.6.10.] 3.4.6.10. Horizontal Exits
[3.4.6.16.] 3.4.6.16. Door Release Hardware

[1] 1) Except for devices on doors serving a contained use area or an impeded egress zone designed
to be remotely released in conformance with Article 3.3.1.13., and except as permitted by
Sentences (4) and (5) and Article 3.4.6.17., locking, latching and other fastening devices on a
principal entrance door to a building as well as those on every exit door shall include release
hardware complying with Clause 3.8.3.8.(1)(b) to permit the door to be readily opened from
the inside with not more than one releasing operation and without requiring keys, special
devices or specialized knowledge of the door-opening mechanism. (See Note A-3.4.6.16.(1).)

[2] 2) If a door is equipped with a latching mechanism, a device that will release the latch and allow
the door to swing wide open when a force of not more than 90 N is applied to the device in
the direction of travel to the exit shall be installed on
[a] a) every exit door from a floor area containing an assembly occupancy having an

occupant load more than 100,

PROPOSED
CHANGE
A-3.4.5.1.(4)

PROPOSED
CHANGE
A-3.4.6.16.(1)
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[b] b) every door leading to an exit lobby from an exit stair shaft, and every exterior door
leading from an exit stair shaft in a building having an occupant load more than 100,
and

[c] c) every exit door from a floor area containing a high-hazard industrial occupancy.

[3] 3) Except as required by Sentence 3.8.3.6.(8), every exit door shall be designed and installed so
that, when the latch is released, the door will open under a force of not more than 90 N,
applied at the knob or other latch releasing device.

[4] 4) Electromagnetic locks that do not incorporate latches, pins or other similar devices to keep
the door in the closed position are permitted to be installed on doors, other than those leading
directly from a high-hazard industrial occupancy, provided
[a] a) the building is equipped with a fire alarm system,
[b] b) the locking device releases upon actuation of the alarm signal from the building’s fire

alarm system,
[c] c) the locking device releases immediately upon loss of power controlling the

electromagnetic locking mechanism and its associated auxiliary controls,
[d] d) except for locking devices installed in conformance with Sentence (5), the locking

device releases immediately upon actuation of a manually operated switch readily
accessible only to authorized personnel,

[e] e) except as provided in Clause (k), a force of not more than 90 N applied to the door
opening hardware initiates an irreversible process that will release the locking device
within 15 s and not re-lock until the door has been opened,

[f] f) upon release, the locking device must be reset manually by the actuation of the switch
referred to in Clause (d),

[g] g) a legible visual information sign complying with Subsection 3.8.3. is permanently
mounted on the door to indicate that the locking device will release within 15 s of
applying pressure to the door-opening hardware,

[h] --) a tactile information sign complying with Subsection 3.8.3. is permanently mounted
near the door to indicate that the locking device will release within 15 s of applying
pressure to the door-opening hardware,

[i] h) the total time delay for all electromagnetic locks in any path of egress to release is not
more than 15 s,

[j] i) where a bypass switch is installed to allow testing of the fire alarm system, actuation
of the switch

[i] i) can prevent the release of the locking device by the fire alarm system, as
stated in Clause (b), during the test, and

[ii] ii) causes an audible and visual signal to be indicated at the fire alarm
annunciator panel required by Article 3.2.4.9. and at the monitoring station
specified in Sentence 3.2.4.8.(4),

[k] j) emergency lighting is provided at each door, and
[l] k) where they are installed on doors providing emergency crossover access to floor

areas from exit stairs in accordance with Article 3.4.6.18.,
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[i] i) the locking device releases immediately upon the operation of a manual
station for the fire alarm system located on the wall on the exit stair side not
more than 600 mm from the door, and

[ii] ii) a legible visual information sign withdisplaying the words “rRe-entry door
unlocked by fire alarm” ,written in letters at least 25 mm high with a stroke of
at least 5 mmthat complies with Subsection 3.8.3. is permanently mounted on
the door on the exit stair side., and

[iii] --) a tactile information sign displaying the words “Re-entry door unlocked by
fire alarm” that complies with Subsection 3.8.3. is permanently mounted near
the door on the exit stair side.

(See Note A-3.4.6.16.(4).)

[5] 5) Electromagnetic locks that do not incorporate latches, pins or other similar devices to keep
the door in the closed position are permitted to be installed on doors in Group B, Division 2
and Division 3 occupancies, provided
[a] a) the building is

[i] i) equipped with a fire alarm system, and
[ii] ii) sprinklered,

[b] b) the electromagnetic lock releases upon
[i] i) actuation of the alarm signal from the building’s fire alarm system,

[ii] ii) loss of its power supply and of power to its auxiliary controls,
[iii] iii) actuation of a manually operated switch that is readily accessible at a

constantly attended location within the locked space, and
[iv] iv) actuation of the manual station installed within 0.5 m of each door and

equipped with an auxiliary contact, which directly releases the
electromagnetic lock,

[c] c) upon release, the electromagnetic lock requires manual resetting by actuation of the
switch referred to in Subclause (b)(iii),

[d] d) a legible visual information sign complying with Subsection 3.8.3. withthat displays
the words “Emergency exit unlocked by fire alarm” EMERGENCY EXIT
UNLOCKED BY FIRE ALARM" written in letters at least 25 mm high with a stroke
at least 5 mm wide is permanently mounted on the door,

[e] --) a tactile information sign complying with Subsection 3.8.3. that displays the words
“Emergency exit unlocked by fire alarm” is permanently mounted near the door,

[f] e) the operation of any by-pass switch, where provided for testing of the fire alarm
system, sets off an audible signal and a visual signal at the fire alarm annunciator
panel and at the monitoring station referred to in Sentence 3.2.4.7.(4), and

[g] f) emergency lighting is provided at the doors.
(See Note A-3.4.6.16.(5).)

[6] 6) Door hardware for the operation of the doors referred to in this Section shall be installed at a
height not more than 1 200 mm above the finished floor.

PROPOSED
CHANGE
A-3.4.6.16.(4)

PROPOSED
CHANGE
A-3.4.6.16.(5)
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[3.4.6.18.] 3.4.6.18. Emergency Crossover Access to Floor Areas
[1] 1) Except as permitted in Sentence (2), doors providing access to floor areas from exit stairs

shall not have locking devices to prevent entry into any floor area from which the travel
distance up or down to an unlocked door is more than 2 storeys.

[2] 2) Doors referred to in Sentence (1) are permitted to be equipped with electromagnetic locks,
provided they comply with Sentences 3.4.6.16.(4) and (5).

[3] 3) Doors referred to in Sentence (1) shall be identified by a visual and tactile information signs
complying with Subsection 3.8.3. mounted on the stairway side to indicate that they are
openable from that side.

[4] 4) Locked doors intended to prevent entry into a floor area from an exit stair shall
[a] a) be identified by a visual and tactile information signs complying with Subsection

3.8.3. mounted on the stairway side to indicate the location of the nearest unlocked
door in each direction of travel, and

[b] b) be openable with a master key that fits all locking devices and is kept in a designated
location accessible to firefighters or be provided with a wired glass panel not less than
0.0645 m2 in area and located not more than 300 mm from the door opening
hardware.

[5] 5) Where access to floor areas through unlocked doors is required by Sentence (1), it shall be
possible for a person entering the floor area to have access through unlocked doors within
the floor area to at least one other exit.

[3.4.6.19.] 3.4.6.19. Floor Numbering and Identification of Stair Shafts (from the 2017 PCF
1130)

[1] 1) Arabic numerals indicating the assigned floor number in both visual and tactile forms in
accordance with Subsection 3.8.3. shall
[a] a) be mounted permanently on the stair side and on the floor side on the wall at the latch

side of doors to exit stair shafts.,
[b] b) be not less than 60 mm high, raised approximately 0.7 mm above the surface,
[c] c) be located 1 500 mm from the finished floor and not more than 300 mm from the

door, and
[d] d) be contrasting in colour with the surface to which they are applied (see Note

A-3.4.6.19.(1)(d)).

[2] --) Upper case letters indicating the designation assigned to each exit stair shaft in both visual
and tactile forms in accordance with Subsection 3.8.3. shall
[a] --) be mounted permanently on the wall on the stair side and on the floor side at the latch

side of doors to exit stair shafts.,
[b] --) be not less than 60 mm high, raised approximately 0.7 mm above the surface,
[c] --) be located 1 500 mm from the finished floor and not more than 300 mm from the

door, and
[d] --) be contrasting in colour with the surface to which they are applied (see Note

A-3.4.6.19.(1)(d)).

PROPOSED
CHANGE
A-3.4.6.19.(1)(d)

PROPOSED
CHANGE
A-3.4.6.19.(1)(d)
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Note A-3.4.6.19.(1)(d) Colour Contrast.
The identification of floor and other signs intended to facilitate orientation for visually-impaired persons
should offer maximum colour contrast to be effective. For this reason, it is recommended that white on black
or black on white be used, as this combination produces the best legibility. It is also recommended that the sign
surfaces be processed to prevent glare.

[3.8.3.9.] 3.8.3.9. Accessibleility Signs
[1] --) Visual information signs required by Subsections 3.4.5. and 3.4.6. and Article 3.8.2.10. shall

comply with Clauses 4.5.2, 4.5.3 and 4.5.4 of CSA B651, “Accessible Design for the Built
Environment.”
(See Note A-3.8.3.9.(1) and (2).)

[2] --) Tactile information signs required by Subsections 3.4.5. and 3.4.6. and Article 3.8.2.10. shall
[a] --) have Braille and tactile characters in accordance with Clauses 4.5.6.2 and 4.5.6.3 of

CSA B651, “Accessible Design for the Built Environment,”
[b] --) be installed on the wall closest to the latch side of the door or on the nearest wall on

the right side of the door, where there is no wall at the latch side, and
[c] --) be centred 1 500 mm above the finished floor with the edge of the sign located not

more than 300 mm from the door.
(See Note A-3.8.3.9.(1) and (2).)

[3] 1) Signs required by Article 3.8.2.10. shall incorporate the International Symbol of Access or
the International Symbol of Access for Hearing Loss and appropriate graphical or textual
information that clearly indicates the type of facilities available. (See Note A-3.8.3.9.(1).)

Note A-3.8.3.9.(1) and (2) Visual and Tactile Information Signs.

Figure [A-3.8.3.9.(1) and (2)]
Positioning of visual and tactile information signs on and near doors

PROPOSED
CHANGE
A-3.8.3.9.(1)
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RATIONALE

General information

See the summary for subject Accessibility.

Problem

Many safety signs required by the NBC are not inclusive because they cannot be read by persons with low or
no vision.

Justification - Explanation

This proposed change identifies safety signs that are intended for the general public. The proposed change

• clarifies that these safety signs must be legible by all occupants, including those with low or no
vision,

• states where these signs must be consistently installed, and
• refers to the proper standard for the design of safety signs as well as signs for accessible facilities.

These signs are required to limit the probability that a person with low or no vision would be unacceptably
impeded from using the building’s facilities or circulating within it.
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Impact analysis

In locations where a sign with visual information is already required it is expected that the increase in cost to
make the same sign with tactile information is negligible (<1% increase in the cost of the sign). In locations
where an additional sign with tactile information is required, the cost of the additional sign is estimated to be
approximately $50 to $80 per sign for a 150 mm × 150 mm engraved panel interior sign with adhesive back
and braille lettering and tactile characters.

Although not directly quantifiable, the societal benefits are related to limiting the probability that a person with
low or no vision would be unacceptably impeded from accessing a building, circulating within the building or
using its facilities. This benefit is also extended to the safety of persons with low or no vision being able to
identify exits and exit door release hardware and electromagnetic lock instructions, as well as cross-over floor
information and floor numbering and identification of stair shafts, so that a person with low or no vision could
move through a building during an emergency.

Enforcement implications

This proposed change can be enforced with the existing framework in place and would not require additional
resources other than the AHJ verifying that the required signage is in place.

Who is affected

Building occupants, architects, engineers, designers, building owners, and AHJs.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[3.4.5.1.] 3.4.5.1. ([1] 1) [F10-OS3.7]

[3.4.5.1.] 3.4.5.1. ([2] 2) [F10-OS3.7]

[3.4.5.1.] 3.4.5.1. ([3] 3) [F10,F81-OS3.7]

[3.4.5.1.] 3.4.5.1. ([4] 4) [F10,F81-OS3.7]

[3.4.5.1.] 3.4.5.1. ([5] 5) [F10-OS3.7]

[3.4.5.1.] 3.4.5.1. ([5] 5) no attributions

[3.4.5.1.] 3.4.5.1. ([6] 6) [F10-OS3.7]

[3.4.5.1.] 3.4.5.1. ([7] 7) [F10-OS3.7]

-- (--) [F10-OS3.7]

-- (--) no attributions

[3.4.5.3.] 3.4.5.2. ([1] 1) [F10-OS3.7]
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[3.4.6.10.] 3.4.6.10. ([1] 1) [F10-OS3.7]

[3.4.6.10.] 3.4.6.10. ([2] 2) [F10-OS3.7]

[3.4.6.10.] 3.4.6.10. ([3] 3) no attributions

[3.4.6.10.] 3.4.6.10. ([4] 4) [F10,F73-OS3.7]

[3.4.6.10.] 3.4.6.10. ([5] 5) [F10-OS3.7]

[3.4.6.10.] 3.4.6.10. ([6] 6) no attributions

[3.4.6.16.] 3.4.6.16. ([1] 1) [F10-OS3.7]

[3.4.6.16.] 3.4.6.16. ([2] 2) [F10-OS3.7]

[3.4.6.16.] 3.4.6.16. ([3] 3) [F10-OS3.7]

[3.4.6.16.] 3.4.6.16. ([4] 4) [F10,F81-OS3.7]

[3.4.6.16.] 3.4.6.16. ([4] 4) no attributions

[3.4.6.16.] 3.4.6.16. ([5] 5) [F10,F81-OS3.7]

[3.4.6.16.] 3.4.6.16. ([5] 5) no attributions

[3.4.6.16.] 3.4.6.16. ([6] 6) [F10-OS3.7]

[3.4.6.16.] 3.4.6.16. ([6] 6) [F73-OA1]

[3.4.6.18.] 3.4.6.18. ([1] 1) [F10-OS3.7]

[3.4.6.18.] 3.4.6.18. ([2] 2) no attributions

[3.4.6.18.] 3.4.6.18. ([3] 3) [F10-OS3.7]

[3.4.6.18.] 3.4.6.18. ([3] 3) no attributions

[3.4.6.18.] 3.4.6.18. ([4] 4) [F10-OS3.7]

[3.4.6.18.] 3.4.6.18. ([4] 4) [F12-OS3.7]

[3.4.6.18.] 3.4.6.18. ([4] 4) [F12-OP1.2]

[3.4.6.18.] 3.4.6.18. ([4] 4) [F12-OS1.2,OS1.5]

[3.4.6.18.] 3.4.6.18. ([4] 4) no attributions

[3.4.6.18.] 3.4.6.18. ([5] 5) [F10-OS3.7]

[3.4.6.19.] 3.4.6.19. ([1] 1) [F10,F12,F73-OS3.7]

[3.4.6.19.] 3.4.6.19. ([1] 1) [F73-OA1]

[3.4.6.19.] 3.4.6.19. ([1] 1) [F12-OP1.2]

[3.4.6.19.] 3.4.6.19. ([1] 1) [F12-OS1.2]
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-- (--) [F10,F12,F73-OS3.7]

-- (--) [F12-OP1.2]

-- (--) [F12-OS1.2]

-- (--) no attributions

-- (--) [F74-OA2]

-- (--) [F73-OA1]

[3.8.3.9.] 3.8.3.9. ([3] 1) [F74-OA2]

[3.8.3.9.] 3.8.3.9. ([3] 1) [F73-OA1]
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Proposed Change 1503

PROPOSED CHANGE

[3.4.6.7.] 3.4.6.7. Ramp Slope
(See also Article 3.8.3.5.)

[1] 1) Except as provided in Sentence (2) and as required for aisles by Article 3.3.2.5., ramps shall
have a uniform slope along their length and thea maximum slope of 1 in 12. a ramp shall be
[a] a) 1 in 10 in any assembly, care, treatment, detention, or residential occupancy,
[b] b) 1 in 6 in an industrial occupancy,
[c] c) 1 in 8 in all other occupancies, and
[d] d) 1 in 10 for an exterior ramp.

[2] --) Except as required in Article 3.3.2.5. and Section 3.8., ramps in industrial occupancies shall
have a uniform slope along their length and a maximum slope of
[a] --) 1 in 6 for interior ramps, and
[b] --) 1 in 10 for exterior ramps.

RATIONALE

General information

See the summary for subject Accessibility.

Problem

Ramps that are steeper than 1:12 are unsafe for many people and should not be allowed in access to exits.

Justification - Explanation

In many jurisdictions, the minimum slope for ramps is now 1:15, however, a slope of 1:12

Submit a comment

Code Reference(s): NBC15 Div.B 3.4.6.7.
Subject: Accessibility — Anthropometrics

Title: Slope of Ramps Not Located in Accessible Paths of Travel

Description: This proposed change modifies the slopes of ramps that are
not located in accessible paths of travel so they are safer to
use.
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• has been identified through a cross-jurisdictional scan carried out by the NRC as the minimum
standard for ramps

• was determined to be the international best practice in universal design

People with low-level quadriplegia, older adults, people with low stamina, people with multiple disabilities
(MS, ALS, Parkinson's, cerebral palsy, low vision, balance issues), etc. have great difficulty climbing steeper
slopes.

People who wear prosthetic feet or foot orthotics that do not bend can experience difficulty with steeper slopes,
to the point of having to use the stairs if their orthotics do not bend at all, for example.

The transition from a flat surface to a steep slope can cause foot plates or anti-tip bars to jam.

For these reasons, the slope of all ramps in access to exits, except those in industrial occupancies, is being
proposed for revision to 1:12.

Impact analysis

This proposed change would not impose any additional costs if addressed at the design stage.

Enforcement implications

This proposed change can be enforced by the infrastructure currently in place to enforce the Code.

Who is affected

Occupants, designers, builders, building officials.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[3.4.6.7.] 3.4.6.7. ([1] 1) [F10-OS3.7] [F30-OS3.1]
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Proposed Change 1552

PROPOSED CHANGE

[3.7.2.2.] 3.7.2.2. Water Closets
[1] 2) If a single universal washroom is provided in accordance with the requirements of

Section 3.8., the total number of persons in the building used to determine the number of
water closets to be provided, is permitted to be reduced by 10 before applying
Sentence (6), (7), (8), (12), (13) or (14).

[3.8.2.8.] 3.8.2.8. Plumbing Facilities
[1] 1) Except as permitted by Sentence (3)Sentence (2), at each location where a washrooms are

provided in a storey to which a barrier-free path of travel is required in accordance with
Article 3.8.2.3., at least one universal washroom complying with Subsection 3.8.3. shall be
provided adjacent to them. barrier-free in accordance with Subsection 3.8.3. (See Note
A-3.8.2.8.(1) to (4).)

[2] --) Except as permitted by Sentence (3), where more than two water closets or a combination of
more than one water closet and one urinal are provided in a washroom located in a storey to
which a barrier-free path of travel is required in accordance with Article 3.8.2.3., at least one
water-closet stall shall be barrier-free in accordance with Subsection 3.8.3. (See Note
A-3.8.2.8.(1) to (4).)

[3] 2) A wWashrooms located within a suite of residential occupancy or a suite of care occupancy
need not conform to the requirements of Sentence (1) or (2).provided
[a] a) it is located within a suite of residential occupancy or a suite of care occupancy,
[b] b) other barrier-free washrooms are provided on the same floor area within 45 m, or
[c] c) it is located in an individual suite that is

Submit a comment

Code Reference(s): NBC15 Div.B 3.7.2.2.(2)
NBC15 Div.B 3.8.2.8.
NBC15 Div.B 3.8.3.14.

Subject: Accessibility — Inclusive Plumbing Accommodation

Title: Accessible Washrooms and Water-closet Stalls for Persons
with Limited Mobility

Description: This proposed change introduces criteria on which to base
the number of accessible washrooms to be provided. It also
introduces requirements on water-closet stalls for persons
with limited mobility.

Related Proposed
Change(s):

PCF 1553

PROPOSED
CHANGE
A-3.8.2.8.(1)
to
(4)
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[i] i) used for a business and personal services occupancy, a mercantile occupancy
or an industrial occupancy,

[ii] ii) less than 500 m2 in area, and
[iii] iii) completely separated from, and without access to, the remainder of the

building.
(See Note A-3.8.2.8.(1) to (4).)

[4] 3) In a building in which water closets are required in accordance with Subsection 3.7.2., at
least one barrier-free water closet shall be provided in the entrance storey, unless
[a] a) a barrier-free path of travel is provided to barrier-free water closets elsewhere in the

building, or
[b] b) the water closets required by Subsection 3.7.2. are for dwelling units only.

(See Note A-3.8.2.8.(1) to (4).)

[5] 4) Where alterations are made to an existing building, universal washrooms complying with
Subsection 3.8.3. are permitted to be provided in lieu of facilities for persons with physical
disabilities in washrooms used by the general public. (See Note A-3.8.2.8.(1) to (4).)

[6] 5) At least one water-closet stall or enclosure in a washroom required to be barrier-free shall
comply with Subsection 3.8.3.

[7] 6) Where urinals are provided in a barrier-free washroom, at least one urinal for persons with
limited mobility conforming to Subsection 3.8.3. shall be provided for every 10 urinals.shall
comply with Subsection 3.8.3.

[8] --) Where water-closet stalls are provided in a barrier-free washroom, at least one stall for
persons with limited mobility conforming to Subsection 3.8.3. shall be provided for every 10
stalls.

[9] 7) A barrier-free washroom shall be provided with a lavatory that complies with
Subsection 3.8.3.

[10] 8) Where mirrors are provided in a barrier-free washroom, at least one mirror shall comply with
Subsection 3.8.3.

[11] 9) Where drinking fountains are provided, at least one shall comply with Subsection 3.8.3.

[12] 10) Except within a suite of care occupancy or a suite of residential occupancy, where showers
are provided in a building, at least one shower stall in each group of showers shall comply
with Subsection 3.8.3.

[13] 11) Where a bathtub is installed in a suite of residential occupancy required to be barrier-free, it
shall comply with Subsection 3.8.3.

Note A-3.8.2.8.(1) to (4) Washrooms.
The primary intent of this requirementSentences 3.8.2.8.(1) to (4) is that accessible washroom
accommodations beall regular available at every location where washrooms are provided. be made accessible
to all persons, including persons with disabilities, primarily persons who must use a wheelchair. Well-designed
washrooms whichthat can accommodate persons with disabilities, persons who need assistance from an
attendant, and children accompanied by a parent need to be private and disabled persons need not be much

PROPOSED
CHANGE
A-3.8.2.8.(1)
to
(4)

PROPOSED
CHANGE
A-3.8.2.8.(1)
to
(4)

PROPOSED
CHANGE
A-3.8.2.8.(1)
to
(4)
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larger than conventional washrooms. Furthermore, universal washrooms can accommodate people who do not
identify as one gender or the other. Figure A-3.8.2.8.(1) to (4) presents examples of washroom floor plan
combinations that include men’s, women’s, accessible and universal washrooms.

Figure [A-3.8.2.8.(1) to (4)]
Washroom Floor Plan Options that Include Accessible and Universal Washrooms

The exception in Clause 3.8.2.8.(2)(b) recognizes situations where several washrooms may be provided on a
large floor area. In such a case, not all washrooms need to be barrier-free, provided that a barrier-free
washroom is available within a reasonable distance (45 m) of one that is not and that the location of that
barrier-free washroom is clearly indicated as required by Sentence 3.8.2.10.(2).

Clause 3.8.2.8.(2)(c) is intended to address “strip malls” (a shopping mall with no public corridor).
Section 3.7., which requires plumbing facilities, does not address the concept of suite and could permit, for
instance, a shopping mall containing only Group E occupancies (assuming the mall is more than 100 m2) to
have only one washroom for each sex located in any one of the suites. It is desirable, however, that washrooms
be located so as to be accessible at all times, since the owner or tenant of one suite has no control over the
activities of another. These buildings may have either public barrier-free washrooms in a central location or
washrooms which can accommodate persons with physical disabilities in each suite. This arrangement relieves
any one tenant from having to provide “public” washrooms. Hence, the exception for suites of less than
500 m 2 is meant as a relaxation to avoid an unnecessary burden on small facilities but should not be construed
as meaning that these buildings need not provide accessible washrooms.

Sentence 3.8.2.8.(4) clarifies that universal washrooms (“unisex”) should not be used as a substitute for
making regular washrooms accessible. These washrooms are an alternative which the authority having
jurisdiction could require in the course of renovations to an existing building to satisfy the requirements of
Sentence 3.8.2.8.(1), where modifying existing washrooms proves impracticable or where Section 3.7. permits
the use of a single washroom for both sexes. This does not preclude the provision of special washrooms in
addition to barrier-free regular washrooms; “unisex” washrooms are desirable in large shopping complexes
and multiple use complexes, as well as transportation terminals, where persons must be accompanied by an
attendant because of their degree of disability. These facilities are convenient because they may be used
regardless of the gender of the person with the disability or of the attendant.
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[3.8.3.14.] 3.8.3.14. Water-Closet Stalls and Urinals for Persons with Limited Mobility
[1] --) Water-closet stalls for persons with limited mobility required by Sentence 3.8.2.8.(8)-2020

shall
[a] --) be at least 1 500 mm deep and 890 mm to 940 mm wide,
[b] --) be equipped with a door that

[i] --) has a latch-operating mechanism conforming to Clause 3.8.3.8.(1)(b) that can
be locked from the inside and released from the outside in case of an
emergency,

[ii] --) provides a clear opening not less than 850 mm wide when it is open,
[iii] --) swings outward, unless the minimum dimensions required by Clause (a) do

not overlap with the area of the door swing,
[iv] --) is self-closing so that, when at rest, the door is ajar by not more than 50 mm

beyond the jamb, and
[v] --) has a door pull on both sides of the door, near the latch side, located 900 mm

to 1 100 mm above the finished floor,
[c] --) have one water closet conforming to Article 3.8.3.13. centred within the stall,
[d] --) have a horizontal grab bar conforming to Article 3.7.2.8. on each side of the water

closet that
[i] --) is located 750 mm to 850 mm above the floor,

[ii] --) begins not more than 300 mm from the wall behind the water closet, and
[iii] --) extends at least 450 mm in front of the toilet seat, and

[e] --) be equipped with a coat hook mounted not more than 1 200 mm above the floor on a
side wall and projecting not more than 50 mm from the wall.

[2] 1) Urinals described in Sentence 3.8.2.8.(6) shall
[a] a) be wall-mounted, with the opening of the basin located not more than 430 mm above

the floor,
[b] b) be adjacent to an accessible route,
[c] c) have a clear width of approach of 800 mm centred on the urinal and unobstructed by

privacy screens,
[d] d) have no step in front of it,
[e] e) have a flush control that

[i] i) is automatic, or
[ii] ii) complies with Clause 3.8.3.8.(1)(b) and is located 900 mm to 1 100 mm above

the floor, and
[f] f) have a vertically mounted grab bar installed on each side that

[i] i) complies with Article 3.7.2.8.,
[ii] ii) is not less than 600 mm long, with its centre line 1 000 mm above the floor,

and
[iii] iii) is located not more than 380 mm from the centre line of the urinal.
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RATIONALE

General information

See the summary for subject Accessibility.

Problem

The current Code requirements for accessible washrooms are not based on demographic data or on a
probability model. Therefore, for small washrooms, the Code asks for relatively more accessible facilities
compared to washrooms with many water closet stalls, where the number of accessible facilities is still one for
each gender.

Furthermore, universal washrooms are not considered in the same way as other washrooms in terms of the
number of required water closets based on the occupant load.

Also, persons with disabilities may have to travel a longer distance to access an accessible facility.

In addition, many people using buildings need access to a washroom space that allows access to all genders
to accommodate those who need the assistance of an attendant.

Finally, there are unclear requirements for water closet stalls and urinals designated for people with limited
mobility.

To address washroom facilities for persons with limited mobility, the current NBC already asks that at least
one urinal be provided with grab bars to assist this population. There are no requirements for the provision of
stalls for people with limited mobility.

Justification - Explanation

Universal Washrooms

Universal washrooms are an efficient means to provide access to accessible facilities for persons with
disabilities, persons with a caregiver or attendant to provide assistance, and other persons. These facilities are
convenient because they may be used by all genders.

Therefore, the proposed requirements use universal washrooms as the starting point for accessible facilities.

To evaluate the number of units that should be required, the queuing theory was used, which is the
mathematical study of waiting lines. Similar to models used to evaluate the number of service centres provided
in a grocery, which depends on the number of consumers present, the numbers of universal washrooms could
be estimated as well.

When applying the mathematical model, the following values were selected:

• Expected average waiting time: 60 sec.
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• Percentage of people using the universal washrooms accessible to all occupants: 8% (1% of people
who must use a wheelchair, 6% of people must be accompanied by an attendant, including young
children, 1% of transgender)

• Number of females served by one water closet: 50
• Number of males served by one water closet or urinal: 100
• Number of persons served by one universal washroom: 25

The following table shows the number of persons that could be served when applying the queuing theory:

Number of universal
washrooms and
accessible stalls

Number of people
accommodated by
accessible facility

Overall number
of people

1 7 88
2 27 338
3 49 613

Therefore, one universal washroom is expected to be enough to accommodate wheelchair users and those who
need assistance in locations where a few water closets are provided. In locations where many water closets are
provided to serve a larger number of people, the proposed change increases the number of accessible facilities
required, then wheelchair users will have access to more accessible facilities without having to travel a longer
distance than other occupants.

Washroom facilities for persons with limited mobility

From the demographic data, up to 10% of the population experience limited mobility with most of them using
a cane, walker or scooter. Therefore, the proposed change requires at least 10% of regular stalls and urinals to
be designed to be used by people with limited mobility.

Impact analysis

The intent of the proposed change is to provide an equitable number of washroom facilities for all users, based
on demographics, and an equitable travel distance to reach them.

As proposed, the cost impact is two-fold

• This change will reduce construction costs for smaller buildings with smaller washrooms. The
reduction in cost is due to a reduction in washroom size, and fewer accessibility features in
washrooms. Space usage in smaller buildings is often critical.

• For larger buildings, where a bank of many water closets and urinals is provided, for instance, in
assembly occupancies, there will be an increase in construction costs to adequately accommodate a
minimum of the expected occupants from all demographics. These costs will be related to the
additional space required, which is often less critical in large buildings, and additional accessibility
features.

However, as water closets installed in a universal washroom will now be considered for the number of fixtures
required in Subsection 3.7.2., the impact related to fixtures will be negligible.

Related to the new requirements on accessible stalls for people with limited mobility, the only cost will be the
cost of installing 2 grabs bars in every 10 stalls in accessible washrooms.
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Enforcement implications

This proposed change can be enforced by the infrastructure currently in place to enforce the Code.

Who is affected

Designers, building owners, contractors, authorities having jurisdiction, and occupants.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[3.7.2.2.] 3.7.2.2. ([1] 2) no attributions

[3.8.2.8.] 3.8.2.8. ([1] 1) [F74-OA2]

[3.8.2.8.] 3.8.2.8. ([1] 1) [F72-OH2.1] [F71-OH2.3]

[3.8.2.8.] -- ([2] --) [F74-OA2]

[3.8.2.8.] -- ([2] --) [F72-OH2.1] [F71-OH2.3]

[3.8.2.8.] -- ([2] --) no attributions

[3.8.2.8.] 3.8.2.8. ([3] 2) no attributions

[3.8.2.8.] 3.8.2.8. ([4] 3) [F72-OH2.1]

[3.8.2.8.] 3.8.2.8. ([4] 3) [F73-OA1]

[3.8.2.8.] 3.8.2.8. ([5] 4) no attributions

[3.8.2.8.] 3.8.2.8. ([6] 5) no attributions

[3.8.2.8.] 3.8.2.8. ([7] 6) no attributions

[3.8.2.8.] 3.8.2.8. ([9] 7) no attributions

[3.8.2.8.] 3.8.2.8. ([10] 8) no attributions

[3.8.2.8.] 3.8.2.8. ([11] 9) no attributions

[3.8.2.8.] 3.8.2.8. ([12] 10) no attributions

[3.8.2.8.] 3.8.2.8. ([13] 11) no attributions

[3.8.3.14.] -- ([1] --) [F74-OA2]

[3.8.3.14.] -- ([1] --) ([f] f) [F30-OS3.1]

[3.8.3.14.] -- ([1] --) ([c] c)

[3.8.3.14.] 3.8.3.14. ([2] 1) [F74-OA2]
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[3.8.3.14.] 3.8.3.14. ([2] 1) ([f] f) [F30-OS3.1]

[3.8.3.14.] 3.8.3.14. ([2] 1) ([c] c)
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Proposed Change 1593

PROPOSED CHANGE

[3.8.] 3.8. Accessibility
(See Note A-3.8.)

Submit a comment

Code Reference(s): NBC15 Div.B 3.8.
Subject: Accessibility — Anthropometrics

Title: Accessibility Design Assumptions

Description: This proposed change clarifies the accessibility design
assumptions described in explanatory Note A-3.8.

PROPOSED
CHANGE
A-3.8.
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[3.8.1.] 3.8.1. Scope

[3.8.1.1.] 3.8.1.1. Scope

[3.8.2.] 3.8.2. Application

[3.8.2.1.] 3.8.2.1. Exceptions

[3.8.2.2.] 3.8.2.2. Entrances

[3.8.2.3.] 3.8.2.3. Areas Requiring a Barrier-Free Path of Travel

[3.8.2.4.] 3.8.2.4. Access to Storeys Served by Escalators and Moving Walks

[3.8.2.5.] 3.8.2.5. Access to Parking Areas and Exterior Passenger-Loading Zones

[3.8.2.6.] 3.8.2.6. Controls

[3.8.2.7.] 3.8.2.7. Power Door Operators

[3.8.2.8.] 3.8.2.8. Plumbing Facilities

[3.8.2.9.] 3.8.2.9. Assistive Listening Devices

[3.8.2.10.] 3.8.2.10. Signs and Indicators

[3.8.2.11.] 3.8.2.11. Counters and Counters for Telephones

[3.8.3.] 3.8.3. Design

[3.8.3.1.] 3.8.3.1. Design Standards

[3.8.3.2.] 3.8.3.2. Barrier-Free Path of Travel

[3.8.3.3.] 3.8.3.3. Exterior Walks

[3.8.3.4.] 3.8.3.4. Exterior Passenger-Loading Zones

[3.8.3.5.] 3.8.3.5. Ramps

[3.8.3.6.] 3.8.3.6. Doorways and Doors

[3.8.3.7.] 3.8.3.7. Passenger-Elevating Devices

[3.8.3.8.] 3.8.3.8. Controls
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[3.8.3.9.] 3.8.3.9. Accessibility Signs

[3.8.3.10.] 3.8.3.10. Drinking Fountains

[3.8.3.11.] 3.8.3.11. Water-Closet Stalls

[3.8.3.12.] 3.8.3.12. Universal Washrooms

[3.8.3.13.] 3.8.3.13. Water Closets

[3.8.3.14.] 3.8.3.14. Urinals

[3.8.3.15.] 3.8.3.15. Lavatories and Mirrors

[3.8.3.16.] 3.8.3.16. Showers

[3.8.3.17.] 3.8.3.17. Bathtubs

[3.8.3.18.] 3.8.3.18. Assistive Listening Devices

[3.8.3.19.] 3.8.3.19. Counters

[3.8.3.20.] 3.8.3.20. Shelves or Counters for Telephones

[3.8.3.21.] 3.8.3.21. Spaces in Seating Area

Note A-3.8. Barrier-Free Design PrinciplesAssumptions.
This Section contains minimum requirementsprovisions for the design of buildings that to accommodate
people with diverse abilities across a life span, including, but not limited to, those who use wheelchairs or
other mobility assistive devices (e.g., walking aids, canes, crutches, braces, prosthetics) as well as people with
hearing or vision loss and people with service animals so they can fully access and use buildings. a person
using a typical manualwheelchairs or other manual mobility assistance devices such as walking aids, including
canes, crutches, braces and artificial limbs.

The basic accessibility requirements of the Code are as follows:
• a clear floor space of at least 800 mm by 1 350 mm,
• a 1 000 mm clear width allowing a 90-degree turn,
• a 2 100 mm diameter clear floor space allowing a 180-degree turn in one motion, and
• a 1 700 mm diameter clear floor space allowing a 180-degree turn in multiple motions.
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RATIONALE

General information

See the summary for subject Accessibility.

Problem

The accessible design assumptions have remained unchanged for almost 20 years, whereas knowledge of the
issues has progressed.

Justification - Explanation

The design of the built environment to address the needs and basic functionality of people with physical or
sensory disabilities continues to evolve, partly as a result of technological change. Societal demands, legal
requirements, and human rights legislation also continue to impact the approach used to develop the minimum
requirements on accessibility in the NBC so as to be more inclusive of the broader population.

Furthermore, seniors represent an increasingly greater percentage of the Canadian population. This substantial
shift in the demographic profile of Canada means that there is a higher demand for accessible buildings and
amenities. The NBC is evolving to better address some of these needs resulting from changes to people's
ability to access and use the built environment.

Impact analysis

None.

Enforcement implications

None. This proposed change simply modifies an explanatory note to clarify the accessible design principles
used in the NBC; there are no technical requirements to enforce.

Who is affected

Designers, specifiers, manufacturers, regulators, and contractors.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[3.8.1.1.] 3.8.1.1. ([1] 1) no attributions
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[3.8.1.1.] 3.8.1.1. ([2] 2) no attributions

[3.8.2.1.] 3.8.2.1. ([1] 1) no attributions

[3.8.2.2.] 3.8.2.2. ([1] 1) [F73-OA1]

[3.8.2.2.] 3.8.2.2. ([2] 2) [F73-OA1]

[3.8.2.2.] 3.8.2.2. ([3] 3) no attributions

[3.8.2.2.] 3.8.2.2. ([4] 4) no attributions

[3.8.2.2.] 3.8.2.2. ([5] 5) [F73-OA1]

[3.8.2.3.] 3.8.2.3. ([1] 1) [F73-OA1]

[3.8.2.3.] 3.8.2.3. ([2] 2) no attributions

[3.8.2.3.] 3.8.2.3. ([3] 3) [F74-OA2]

[3.8.2.4.] 3.8.2.4. ([1] 1) [F73-OA1]

[3.8.2.4.] 3.8.2.4. ([2] 2) [F73-OA1]

[3.8.2.5.] 3.8.2.5. ([1] 1) [F73-OA1]

[3.8.2.5.] 3.8.2.5. ([2] 2) [F73-OA1]

[3.8.2.5.] 3.8.2.5. ([3] 3) no attributions

[3.8.2.6.] 3.8.2.6. ([1] 1) no attributions

[3.8.2.7.] 3.8.2.7. ([1] 1) [F73-OA1]

[3.8.2.7.] 3.8.2.7. ([2] 2) no attributions

[3.8.2.7.] 3.8.2.7. ([3] 3) no attributions

[3.8.2.8.] 3.8.2.8. ([1] 1) [F74-OA2]

[3.8.2.8.] 3.8.2.8. ([1] 1) [F72-OH2.1] [F71-OH2.3]

[3.8.2.8.] 3.8.2.8. ([2] 2) no attributions

[3.8.2.8.] 3.8.2.8. ([3] 3) [F72-OH2.1]

[3.8.2.8.] 3.8.2.8. ([3] 3) [F73-OA1]

[3.8.2.8.] 3.8.2.8. ([4] 4) no attributions

[3.8.2.8.] 3.8.2.8. ([5] 5) no attributions

[3.8.2.8.] 3.8.2.8. ([6] 6) no attributions

[3.8.2.8.] 3.8.2.8. ([7] 7) no attributions

[3.8.2.8.] 3.8.2.8. ([8] 8) no attributions
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[3.8.2.8.] 3.8.2.8. ([9] 9) no attributions

[3.8.2.8.] 3.8.2.8. ([10] 10) no attributions

[3.8.2.8.] 3.8.2.8. ([11] 11) no attributions

[3.8.2.9.] 3.8.2.9. ([1] 1) no attributions

[3.8.2.10.] 3.8.2.10. ([1] 1) [F74-OA2]

[3.8.2.10.] 3.8.2.10. ([1] 1) no attributions

[3.8.2.10.] 3.8.2.10. ([2] 2) [F74-OA2]

[3.8.2.11.] 3.8.2.11. ([1] 1) [F74-OA2]

[3.8.2.11.] 3.8.2.11. ([1] 1) no attributions

[3.8.2.11.] 3.8.2.11. ([2] 2) [F74-OA2]

[3.8.2.11.] 3.8.2.11. ([2] 2) no attributions

[3.8.3.1.] 3.8.3.1. ([1] 1) no attributions

[3.8.3.2.] 3.8.3.2. ([1] 1) [F73-OA1]

[3.8.3.2.] 3.8.3.2. ([2] 2) ([a] a),([b] b) [F30-OS3.1]

[3.8.3.2.] 3.8.3.2. ([2] 2) ([a] a),([b] b) [F73-OA1]

[3.8.3.2.] 3.8.3.2. ([2] 2) ([c] c),([d] d) [F73-OA1]

[3.8.3.2.] 3.8.3.2. ([2] 2) ([e] e),([f] f) [F73-OA1]

[3.8.3.2.] 3.8.3.2. ([2] 2) ([e] e),([f] f) [F30-OS3.1]

[3.8.3.2.] 3.8.3.2. ([2] 2) ([c] c),([d] d) [F30-OS3.1]

[3.8.3.2.] 3.8.3.2. ([3] 3) no attributions

[3.8.3.2.] 3.8.3.2. ([4] 4) [F73-OA1]

[3.8.3.3.] 3.8.3.3. ([1] 1) ([a] a) [F73-OA1]

[3.8.3.3.] 3.8.3.3. ([1] 1) ([a] a) [F30-OS3.1]

[3.8.3.3.] 3.8.3.3. ([1] 1) ([b] b) [F73-OA1]

[3.8.3.3.] 3.8.3.3. ([1] 1) ([c] c)

[3.8.3.4.] 3.8.3.4. ([1] 1) ([a] a) [F74-OA2]

[3.8.3.4.] 3.8.3.4. ([1] 1) ([b] b) [F73-OA1]

[3.8.3.4.] 3.8.3.4. ([1] 1) ([c] c) [F74-OA2]

[3.8.3.5.] 3.8.3.5. ([1] 1) ([b] b),([e] e) [F73-OA1]
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[3.8.3.5.] 3.8.3.5. ([1] 1) ([d] d) [F30-OS3.1]

[3.8.3.5.] 3.8.3.5. ([1] 1) ([d] d)

[3.8.3.5.] 3.8.3.5. ([1] 1) ([c] c) [F73-OA1]

[3.8.3.5.] 3.8.3.5. ([1] 1) ([d] d) [F73-OA1]

[3.8.3.5.] 3.8.3.5. ([1] 1) ([e] e),([f] f)

[3.8.3.5.] 3.8.3.5. ([1] 1) ([b] b),([e] e) [F30-OS3.1]

[3.8.3.5.] 3.8.3.5. ([1] 1) ([a] a)

[3.8.3.5.] 3.8.3.5. ([1] 1) ([c] c) [F30-OS3.1]

[3.8.3.5.] 3.8.3.5. ([2] 2) no attributions

[3.8.3.5.] 3.8.3.5. ([3] 3) no attributions

[3.8.3.5.] 3.8.3.5. ([4] 4) a) [F73-OA1]

[3.8.3.5.] 3.8.3.5. ([4] 4) b) and c) [F30-OS3.1]

[3.8.3.5.] 3.8.3.5. ([5] 5) [F30-OS3.1]

[3.8.3.5.] 3.8.3.5. ([6] 6) no attributions

[3.8.3.6.] 3.8.3.6. ([1] 1) no attributions

[3.8.3.6.] 3.8.3.6. ([2] 2) [F73-OA1]

[3.8.3.6.] 3.8.3.6. ([3] 3) [F74-OA2]

[3.8.3.6.] 3.8.3.6. ([4] 4) [F74-OA2]

[3.8.3.6.] 3.8.3.6. ([4] 4) [F10-OS3.7]

[3.8.3.6.] 3.8.3.6. ([5] 5) [F74-OA2]

[3.8.3.6.] 3.8.3.6. ([5] 5) [F10-OS3.7]

[3.8.3.6.] 3.8.3.6. ([6] 6) [F73-OA1]

[3.8.3.6.] 3.8.3.6. ([7] 7) [F30-OS3.1]

[3.8.3.6.] 3.8.3.6. ([8] 8) [F73-OA1]

[3.8.3.6.] 3.8.3.6. ([9] 9) no attributions

[3.8.3.6.] 3.8.3.6. ([10] 10) [F30-OS3.1]

[3.8.3.6.] 3.8.3.6. ([10] 10) [F73-OA1]

[3.8.3.6.] 3.8.3.6. ([10] 10) no attributions

[3.8.3.6.] 3.8.3.6. ([11] 11) [F73-OA1]
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[3.8.3.6.] 3.8.3.6. ([12] 12) [F30-OS3.1]

[3.8.3.6.] 3.8.3.6. ([12] 12) [F73-OA1]

[3.8.3.6.] 3.8.3.6. ([13] 13) no attributions

[3.8.3.6.] 3.8.3.6. ([14] 14) [F73-OA1]

[3.8.3.7.] 3.8.3.7. ([1] 1) [F30-OS3.1] [F10-OS3.7]

[3.8.3.8.] 3.8.3.8. ([1] 1) [F74-OA2]

[3.8.3.8.] 3.8.3.8. ([1] 1) [F10-OS3.7]

[3.8.3.9.] 3.8.3.9. ([1] 1) [F74-OA2]

[3.8.3.9.] 3.8.3.9. ([1] 1) [F73-OA1]

[3.8.3.10.] 3.8.3.10. ([1] 1) [F74-OA2]

[3.8.3.11.] 3.8.3.11. ([1] 1) [F74-OA2]

[3.8.3.11.] 3.8.3.11. ([1] 1) [F72-OH2.1]

[3.8.3.11.] 3.8.3.11. ([1] 1) ([c] c)([i] i) [F74-OA2]

[3.8.3.11.] 3.8.3.11. ([1] 1) ([e] e) and ([f] f) [F30,F20-OS3.1]

[3.8.3.11.] 3.8.3.11. ([1] 1) ([e] e) and ([f] f)

[3.8.3.11.] 3.8.3.11. ([1] 1) ([g] g) [F30-OS3.1]

[3.8.3.11.] 3.8.3.11. ([1] 1) no attributions

[3.8.3.12.] 3.8.3.12. ([1] 1) [F74-OA2]

[3.8.3.12.] 3.8.3.12. ([1] 1) ([b] b) [F10-OS3.7]

[3.8.3.12.] 3.8.3.12. ([1] 1) ([c] c)

[3.8.3.12.] 3.8.3.12. ([1] 1) ([d] d)

[3.8.3.12.] 3.8.3.12. ([1] 1) ([e] e)

[3.8.3.12.] 3.8.3.12. ([1] 1) ([f] f) [F30-OS3.1]

[3.8.3.12.] 3.8.3.12. ([1] 1) ([h] h) [F74-OA2]

[3.8.3.12.] 3.8.3.12. ([1] 1) [F72-OH2.1] [F71-OH2.3]

[3.8.3.12.] 3.8.3.12. ([1] 1) ([b] b) [F74-OA2]

[3.8.3.13.] 3.8.3.13. ([1] 1) [F74-OA2]

[3.8.3.13.] 3.8.3.13. ([1] 1) [F72-OH2.1]

[3.8.3.14.] 3.8.3.14. ([1] 1) [F74-OA2]
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[3.8.3.14.] 3.8.3.14. ([1] 1) ([f] f) [F30-OS3.1]

[3.8.3.14.] 3.8.3.14. ([1] 1) ([c] c)

[3.8.3.15.] 3.8.3.15. ([1] 1) [F74-OA2]

[3.8.3.15.] 3.8.3.15. ([1] 1) [F71-OH2.3]

[3.8.3.15.] 3.8.3.15. ([1] 1) ([e] e) [F31-OS3.2]

[3.8.3.15.] 3.8.3.15. ([2] 2) [F74-OA2]

[3.8.3.16.] 3.8.3.16. ([1] 1) [F74-OA2]

[3.8.3.16.] 3.8.3.16. ([1] 1) ([d] d),([e] e) [F30-OS3.1]

[3.8.3.16.] 3.8.3.16. ([1] 1) ([f] f) [F30-OS3.1]

[3.8.3.16.] 3.8.3.16. ([1] 1) ([h] h) [F31-OS3.2]

[3.8.3.17.] 3.8.3.17. ([1] 1) [F74-OA2]

[3.8.3.18.] 3.8.3.18. ([1] 1) [F74-OA2]

[3.8.3.18.] 3.8.3.18. ([1] 1) [F11-OS3.7]

[3.8.3.18.] 3.8.3.18. ([2] 2) no attributions

[3.8.3.19.] 3.8.3.19. ([1] 1) [F74-OA2]

[3.8.3.19.] 3.8.3.19. ([2] 2) no attributions

[3.8.3.20.] 3.8.3.20. ([1] 1) [F74-OA2]

[3.8.3.20.] 3.8.3.20. ([2] 2) [F74-OA2]

[3.8.3.21.] 3.8.3.21. ([1] 1) [F74-OA2]

[3.8.3.21.] 3.8.3.21. ([1] 1) [F30-OS3.1]

[3.8.3.21.] 3.8.3.21. ([1] 1) ([d] d) [F10-OS3.7]
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Proposed Change 1534

PROPOSED CHANGE

[3.8.2.] 3.8.2. Application

[3.8.2.1.] 3.8.2.1. Exceptions

[3.8.2.2.] 3.8.2.2. Entrances

[3.8.2.3.] 3.8.2.3. Areas Requiring a Barrier-Free Path of Travel

[3.8.2.4.] 3.8.2.4. Access to Storeys Served by Escalators and Moving Walks

[3.8.2.5.] 3.8.2.5. Access to Parking Areas and Exterior Passenger-Loading Zones

[3.8.2.6.] 3.8.2.6. Controls

[3.8.2.7.] 3.8.2.7. Power Door Operators

[3.8.2.8.] 3.8.2.8. Plumbing Facilities

[3.8.2.9.] 3.8.2.9. Assistive Listening Devices

[3.8.2.10.] 3.8.2.10. Signs and Indicators

[3.8.2.11.] 3.8.2.11. Counters and Counters for Telephones
[1] 1) Where a service counter is provided, at least one section of it Every counter more than 2 m

long at which the public is served shall comply with Subsection 3.8.3. (See Note
A-3.8.2.11.(1).) (See also Note A-3.8.2.3.)

Submit a comment

Code Reference(s): NBC15 Div.B 3.8.2.
NBC15 Div.B 3.8.3.19.
NBC15 Div.B 3.8.3.20.

Subject: Accessibility — Anthropometrics

Title: Accessible Service Counters and Telephones

Description: This proposed change clarifies the application and design
requirements for accessible service counters and telephones.

PROPOSED
CHANGE
A-3.8.2.11.(1)

PROPOSED
CHANGE
A-3.8.2.3.
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[2] 2) Built-in shelves and counters provided for public telephones shall comply with
Subsection 3.8.3.

[3.8.2.12.] --- Telephones
[1] --) In each location where one or more public telephones are installed, at least one telephone

shall comply with Subsection 3.8.3.

[3.8.3.19.] 3.8.3.19. Counters
[1] 1) A section of a service counterCounters required to be barrier-free in accordance withby

Sentence 3.8.2.11.(1) shall have
[a] a) be at least one barrier-free section not less than 760800 mm long centred over a knee

space conforming to Clause (c),
[b] b) have a surface not more than 865 mm above the floor, and
[c] c) except as provided in Sentence (2) and where the counter is intended to be used as a

work surface, where forward-facing interaction with a person or a device is required,
have a knee space underneath it that is

[i] i) not less than 760800 mm wide,
[ii] ii) not less than 685 mm high, and

[iii] iii) not less than 485 mm deep.

[2] 2) A counter that is used in a cafeteria, or one that performs a similar function whereat
movement takes place parallel to the counter, need not provide a knee space underneath it.

[3.8.3.20.] 3.8.3.20. Shelves or Counters for Telephones
(See Note A-3.8.3.20.)

[1] --) A telephone required to be barrier-free in accordance with Article 3.8.2.12. shall
[a] --) be adjacent to and centred on either the length or the width of a clear floor space not

less than 1 350 mm by 800 mm,
[b] --) where a forward approach is provided, have a knee space underneath it conforming to

Clause 3.8.3.19.(1)(c), and
[c] --) be located so that its receiver and operable parts are not more than 1 200 mm above

the floor.

[2] 1) Where provided, Sshelves or counters requiredfor public telephones by Sentence 3.8.2.11.(2)
shall
[a] a) be level,
[b] b) be not less than 305 mm deep,
[c] c) have, for each telephone provided, a clear space not less than 250 mm wide having no

obstruction within 250 mm above the surface, and
[d] d) have a section with a surface not more than 865 mm above the floor serving at least

one telephone.
(See Note 3.8.3.20.(2).)

PROPOSED
CHANGE
A-3.8.3.20.
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[3] 2) Where a wall-hung telephone is provided above the shelf or counter section described in
Clause (1)(d), it shall be located so that the receiver and coin slot are not more than
1 200 mm above the floor.

Note A-3.8.3.20.(2) Telephone Shelves or Counters.
Built-in shelves or counters for public telephones must be designed to accommodate persons using text
telephones (TT). These devices may also be referred to as teletypewriters (TTY) or telecommunication devices
for the deaf (TDD). These devices require a level surface at least 305 mm deep by 250 mm wide with no
obstruction above that space within 250 mm. If a wall-hung telephone or other obstruction extends to less than
250 mm from the shelf or counter, an equivalent clear space must be provided on either side of each telephone.
At least one telephone should be equipped with a volume control on a receiver that generates a magnetic field
compatible with the T-switch of a hearing aid. The lower portion of the shelf or counter is intended for persons
using a wheelchair; therefore all parts of the operating mechanism of the telephone above this portion should
be within reach of a wheelchair user.

RATIONALE

General information

See the summary for subject Accessibility.

Problem

The current NBC requirements on the accessibility of counters and telephones are unclear and subject to
interpretation. Furthermore, only one accessible public phone is required to be provided in large buildings
whereas regular public phones are typically available in multiple locations throughout buildings. Persons with
disabilities must therefore travel longer distances than able-bodied persons.

As regards service counters, those that are less than 2 m long are not required to be accessible, which goes
against the principle of providing inclusive services without discrimination.

Justification - Explanation

With a view to making spaces more inclusive, this proposed change requires that at least one section of service
counters be accessible. It also clarifies that a knee space must be provided where forward-facing interactions
are required.

To the same extent, an accessible public phone must be provided at each location where regular public phones
are provided.

The proposed changes to the design requirements for accessible public phones improve the accessibility of
these devices on the same basis as other accessible facilities (accessible clear floor space, knee space, and
access to operable parts from a seated position.)
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Impact analysis

This proposed change would not impose any additional costs.

The proposed changes affecting public phones simply clarify current practice. The proposed changes affecting
counters would not impose any additional costs if addressed at the design stage.

Enforcement implications

This proposed change can be enforced by the infrastructure currently available to enforce the Code.

Who is affected

Occupants, designers, builders, building officials.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[3.8.2.1.] 3.8.2.1. ([1] 1) no attributions

[3.8.2.2.] 3.8.2.2. ([1] 1) [F73-OA1]

[3.8.2.2.] 3.8.2.2. ([2] 2) [F73-OA1]

[3.8.2.2.] 3.8.2.2. ([3] 3) no attributions

[3.8.2.2.] 3.8.2.2. ([4] 4) no attributions

[3.8.2.2.] 3.8.2.2. ([5] 5) [F73-OA1]

[3.8.2.3.] 3.8.2.3. ([1] 1) [F73-OA1]

[3.8.2.3.] 3.8.2.3. ([2] 2) no attributions

[3.8.2.3.] 3.8.2.3. ([3] 3) [F74-OA2]

[3.8.2.4.] 3.8.2.4. ([1] 1) [F73-OA1]

[3.8.2.4.] 3.8.2.4. ([2] 2) [F73-OA1]

[3.8.2.5.] 3.8.2.5. ([1] 1) [F73-OA1]

[3.8.2.5.] 3.8.2.5. ([2] 2) [F73-OA1]

[3.8.2.5.] 3.8.2.5. ([3] 3) no attributions

[3.8.2.6.] 3.8.2.6. ([1] 1) no attributions

[3.8.2.7.] 3.8.2.7. ([1] 1) [F73-OA1]
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[3.8.2.7.] 3.8.2.7. ([2] 2) no attributions

[3.8.2.7.] 3.8.2.7. ([3] 3) no attributions

[3.8.2.8.] 3.8.2.8. ([1] 1) [F74-OA2]

[3.8.2.8.] 3.8.2.8. ([1] 1) [F72-OH2.1] [F71-OH2.3]

[3.8.2.8.] 3.8.2.8. ([2] 2) no attributions

[3.8.2.8.] 3.8.2.8. ([3] 3) [F72-OH2.1]

[3.8.2.8.] 3.8.2.8. ([3] 3) [F73-OA1]

[3.8.2.8.] 3.8.2.8. ([4] 4) no attributions

[3.8.2.8.] 3.8.2.8. ([5] 5) no attributions

[3.8.2.8.] 3.8.2.8. ([6] 6) no attributions

[3.8.2.8.] 3.8.2.8. ([7] 7) no attributions

[3.8.2.8.] 3.8.2.8. ([8] 8) no attributions

[3.8.2.8.] 3.8.2.8. ([9] 9) no attributions

[3.8.2.8.] 3.8.2.8. ([10] 10) no attributions

[3.8.2.8.] 3.8.2.8. ([11] 11) no attributions

[3.8.2.9.] 3.8.2.9. ([1] 1) no attributions

[3.8.2.10.] 3.8.2.10. ([1] 1) [F74-OA2]

[3.8.2.10.] 3.8.2.10. ([1] 1) no attributions

[3.8.2.10.] 3.8.2.10. ([2] 2) [F74-OA2]

[3.8.2.11.] 3.8.2.11. ([1] 1) [F74-OA2]

[3.8.2.11.] 3.8.2.11. ([1] 1) no attributions

[3.8.2.11.] 3.8.2.11. ([2] 2) [F74-OA2]

[3.8.2.11.] 3.8.2.11. ([2] 2) no attributions

[3.8.2.12.] -- ([1] --) [F74-OA2]

[3.8.2.12.] -- ([1] --) no attributions

[3.8.3.19.] 3.8.3.19. ([1] 1) [F74-OA2]

[3.8.3.19.] 3.8.3.19. ([2] 2) no attributions

[3.8.3.20.] -- ([1] --) [F74-OA2]

[3.8.3.20.] 3.8.3.20. ([2] 1) [F74-OA2]
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[3.8.3.20.] 3.8.3.20. ([3] 2) [F74-OA2]
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Proposed Change 1473

PROPOSED CHANGE

[3.8.2.2.] 3.8.2.2. Entrances
(See Note A-3.8.2.2.)

[1] 1) Except for service entrances and entrances to suites described in Clause 3.8.2.3.(2)(k), all In
addition to the barrier-free entrances required by Sentence (2), not less than 50% of the
pedestrian entrances to a barrier-free storey of a building referred to in Sentence 3.8.2.1.(1)
shall be barrier-free and shall connect to a barrier-free exterior path of travel complying with
Sentence 3.8.2.5.(1). lead from
[a] a) the outdoors at sidewalk level, or
[b] b) a ramp that complies with Subsection 3.8.3. and leads from a sidewalk.

[2] 2) A suite of assembly occupancy, business and personal services occupancy or mercantile
occupancy that is located in the first storey of a building, or in a storey to which a barrier-
free path of travel is provided, and that is completely separated from the remainder of the
building so that there is no access to the remainder of the building, shall have at least one
barrier-free entrance.

[3] 3) A barrier-free entrance required by Sentence (1) or (2) shall be designed in accordance with
Subsection 3.8.3.

[4] 4) At a barrier-free entrance that includes more than one doorway, only one of the doorways is
required to be designed in accordance with Subsection 3.8.3.

[5] 5) If a walkway or pedestrian bridge connects two barrier-free storeys in different buildings, the
path of travel from one storey to the other storey by means of the walkway or bridge shall be
barrier-free.

Note A-3.8.2.2. Entrances.
An accessible route should exist from the sidewalk or roadway and parking area to an accessible building
entrance. This route should be located so that persons with physical disabilities do not have to pass behind
parked cars.

Exit doors that are locked from the exterior and doors that open onto exterior facilities that are only accessible
from inside the building (e.g., hotel pools) are not considered entrances in the context of Article 3.8.2.2.

Submit a comment

Code Reference(s): NBC15 Div.B 3.8.2.2.
Subject: Accessibility — Inclusive Building Entrance

Title: Accessible Entrances to Buildings

Description: This proposed change expands the requirement for barrier-
free pedestrian entrances.

PROPOSED
CHANGE
A-3.8.2.2.
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RATIONALE

General information

See the summary for subject Accessibility.

Problem

Currently, the NBC only requires 50% of pedestrian entrances of a building to be accessible. Therefore, people
with limited mobility may have to travel longer distances. It is important to ensure that all people have equal
access to pedestrian entrances.

Justification - Explanation

The proposed change provides the same level of building access to all. Where an entrance to a facility is
provided, all should be able to use it. However, entrances for service purposes and for residential suites that are
not designated to be accessible are exempted.

A new explanatory Note also clarifies that accessible entrances do not include doors that are normally locked
in certain situations.

Impact analysis

The impact of such a requirement, when addressed at the design stage, is minimal. In new buildings, most
entrances are accessible.

Enforcement implications

This proposed change can be enforced by the current enforcement structure in place.

Who is affected

Occupants, designers, builders, building owners, and building officials.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[3.8.2.2.] 3.8.2.2. ([1] 1) [F73-OA1]

[3.8.2.2.] 3.8.2.2. ([2] 2) [F73-OA1]
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[3.8.2.2.] 3.8.2.2. ([3] 3) no attributions

[3.8.2.2.] 3.8.2.2. ([4] 4) no attributions

[3.8.2.2.] 3.8.2.2. ([5] 5) [F73-OA1]
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Proposed Change 1481

PROPOSED CHANGE

[3.8.2.3.] 3.8.2.3. Areas Requiring a Barrier-Free Path of Travel
(See Note A-3.8.2.3.)

[1] 1) Except as permitted by Sentence (2), a barrier-free path of travel from the entrances required
by Sentences 3.8.2.2.(1) and (2) to be barrier-free shall be provided throughout the entrance
storey and within all other normally occupied floor areas served by a passenger elevator,
escalator, inclined moving walk, or other platform-equipped passenger-elevating device. (See
Article 3.3.1.7. for additional requirements regarding floor areas above or below the first
storey to which a barrier-free path of travel is required.)

[2] 2) A barrier-free path of travel for persons in wheelchairs is not required
[a] a) to service rooms,
[b] b) to elevator machine rooms,
[c] c) to janitor’s rooms,
[d] d) to service spaces,
[e] e) to crawl spaces,
[f] f) to attic or roof spaces,

[g] g) to floor levels not served by a passenger elevator, a platform-equipped passenger-
elevating device, an escalator, or an inclined moving walk,

[h] h) to high-hazard industrial occupancies,
[i] i) within portions of a floor area with fixed seats in an assembly occupancy where those

portions are not part of the barrier-free path of travel to spaces designated for
wheelchair use,

[j] j) within floor levels of a suite of residential occupancy that are not at the same level as
the entry level to the suite, or

Submit a comment

Code Reference(s): NBC15 Div.B 3.8.2.3.
Subject: Accessibility — Inclusive Access to Floor Level

Title: Deletion of Exemption on Provision of Barrier-Free Path of
Travel

Description: This proposed change deletes a Clause that exempts parts of
floor areas that are not at the same level as the entry level to
a building from having to provide a barrier-free path of travel.

Related Code Change
Request(s):

CCR 686

PROPOSED
CHANGE
A-3.8.2.3.
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[k] k) within a suite of residential occupancy that has not been designated by an authority
having jurisdiction to be accessible for use by persons with physical disabilities, or.

[l] l) within those parts of a floor area that are not at the same level as the entry level,
provided amenities and uses provided on any raised or sunken level are accessible on
the entry level by means of a barrier-free path of travel.

[3] 3) In an assembly occupancy, the number of spaces designated for wheelchair use within rooms
or areas with fixed seats shall conform to Table 3.8.2.3. (See also Article 3.8.3.21. for
additional requirements.)

Table [3.8.2.3.] 3.8.2.3.
Designated Wheelchair Spaces

Forming Part of Sentence [3.8.2.3.] 3.8.2.3.([3] 3)

Number of Fixed Seats in Seating Area
Number of Spaces Required for
Wheelchairs

2 - 100 2

101 - 200 3

201 - 300 4

301 - 400 5

401 - 500 6

501 - 900 7

901 - 1 300 8

1 301 - 1 700 9

each increment of up to 400 seats in excess of
1 700

one additional space

Note A-3.8.2.3. Access to Rooms and Facilities.
If barrier-free access is required into suites or rooms in Subsection 3.8.2., it is intended that access be
provided, with some exceptions identified in Sentence 3.8.2.3.(2), throughout each room or suite. Some
examples of where barrier-free access is required are as follows:

• within each suite (subject to Clauses 3.8.2.3.(2)(j) to (l)),
• within rooms or areas that serve the public or are designated for use by visitors, including areas in

assembly occupancies with fixed seats, display areas and merchandising departments,
• within rooms or areas for student use in assembly occupancies,
• within general work areas, including office areas,
• within general use or general service areas, including shared laundry areas in residential

occupancies, recreational areas, cafeterias, lounge rooms, lunch rooms and infirmaries,

Canadian Commission on Building and Fire Codes 1481

Last modified: 2020-01-06
Page: 2/5



• within sleeping rooms in hospitals and nursing homes with treatment,
• (if installed), into at least one passenger elevator or elevating device conforming to Articles 3.5.2.1.

and 3.8.3.7.,
• into washrooms described in Sentences 3.8.2.8.(1) to (4),
• to any facility required by this Section to be designed to accommodate persons with physical

disabilities,
• onto every balcony provided in conformance with Clause 3.3.1.7.(1)(c), and
• to service counters used by the general public (examples include ticket counters, refreshment stands,

drinking fountains, cafeteria counters, checkout counters and bank service counters).

The permission to waive a barrier-free path of travel for wheelchair access to certain specified areas of a
building is not intended to waive accessibility requirements for persons whose physical disabilities do not
require special provision for access to raised or sunken levels. Persons with visual or hearing disabilities that
do not require the use of a wheelchair can be expected to move throughout a building.

The concept of providing similar amenities and facilities applies, among other things, to food, beverage, and
entertainment facilities within restaurants, to smoking and non-smoking areas permitted in accordance with
local regulations, and to window areas providing a view of an exterior attraction.

Availability of specific spaces depends on reservation policy and the sequence in which patrons arrive at a
restaurant or other facility, and therefore is beyond the scope of this Code.

Seating booths and banquettes in restaurants and bars are considered furniture, which is beyond the scope of
the Code. However, various types of seating should be considered to ensure the availability of barrier-free
options.

Accessibility “within” a floor area means that in general all normally occupied spaces are to be accessible,
except those areas which are deemed not to require barrier-free access. Examples of excluded floor areas are
small raised office areas in retail and industrial premises and storage platforms in industrial and other
occupancies.

The concept of wheelchair accessibility does not extend to building service facilities, nor to all floor levels
within a storey, e.g., mezzanines not served by an elevator. Mezzanines that are accessible by an elevator are
therefore not excluded.

RATIONALE

General information

See the summary for subject Accessibility.
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Problem

The proposed code change addresses the areas requiring a barrier-free path of travel. Clause 3.8.2.3.(2)(l) does
not require floor areas sunken or elevated from the entry level to be part of the barrier-free path of travel if the
same amenities are provided on each level. This Clause conflicts with the principles of universal design, which
encourage “environments to be usable by all people, to the greatest extent possible”. The Clause is also
ambiguous, since “equality of amenities and uses” can have different interpretations.

Justification - Explanation

The proposed code change removes a clause for new construction that conflicts with the principles of universal
design that encourage equality of use for all environments. It is important that all levels of a building be
accessible, even if they serve the same use or have the same amenities. Furthermore, this clause is not clear. As
an example, if food is served on both levels of a restaurant, a barrier-free path of travel is not required to the
second level; however, if the second level has a better view out the windows, the amenities are different and a
barrier-free path of travel is required for both levels. Therefore, in order to encourage equitable use of
environments, and to avoid confusion through interpretation of the clause, it is proposed that Clause
3.8.2.3.(2)(l) be removed.

An explanatory note is added to clarify that furniture, such as seating booths and banquettes, is not part of the
scope of the National Building Code.

Impact analysis

There will be a cost decrease if raised or sunken levels are eliminated in order to provide an accessible path of
travel. There may be a cost increase if a ramp or other accessible path of travel is provided to access a raised or
sunken level; however, the costs will vary depending on the design.

Enforcement implications

Building inspectors will be required to complete a visual inspection of barrier-free paths of travel to raised or
sunken levels within a building.

Who is affected

Occupants, designers, builders, and building officials.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[3.8.2.3.] 3.8.2.3. ([1] 1) [F73-OA1]

[3.8.2.3.] 3.8.2.3. ([2] 2) no attributions
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[3.8.2.3.] 3.8.2.3. ([3] 3) [F74-OA2]
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Proposed Change 1482

PROPOSED CHANGE

[3.8.2.3.] 3.8.2.3. Areas Requiring a Barrier-Free Path of Travel
(See Note A-3.8.2.3.)

[1] 1) Except as permitted by Sentence (2), a barrier-free path of travel from the entrances required
by Sentences 3.8.2.2.(1) and (2) to be barrier-free shall be provided throughout the entrance
storey and within all other normally occupied floor areas served by a passenger elevator,
escalator, inclined moving walk, or other platform-equipped passenger-elevating device. (See
Article 3.3.1.7. for additional requirements regarding floor areas above or below the first
storey to which a barrier-free path of travel is required.)

[2] 2) A barrier-free path of travel for persons in wheelchairs is not required
[a] a) to service rooms,
[b] b) to elevator machine rooms,
[c] c) to janitor’s rooms,
[d] d) to service spaces,
[e] e) to crawl spaces,
[f] f) to attic or roof spaces,

[g] g) in buildings no more than 2 storeys in building height or in 2-storey suites, to floor
levels other than the entrance level that not served by a passenger elevator, a
platform-equipped passenger-elevating device, an escalator, or an inclined moving
walk,
[i] --) are not served by a passenger elevator, a platform-equipped passenger-

elevating device, an escalator, or an inclined moving walk,
[ii] --) are less than 600 m2 in area,

[iii] --) do not contain facilities that are integral to the principal function of the
entrance level (see Note A-3.8.2.3.(2)(g)(iii)), and

[iv] --) do not contain an assembly occupancy more than 100 m2 in area,
[h] --) within a parking level with no barrier-free parking spaces,
[i] h) towithin high-hazard industrial occupancies,

Submit a comment

Code Reference(s): NBC15 Div.B 3.8.2.3.
NBC15 Div.B 3.8.2.4.

Subject: Accessibility — Inclusive Access to Floor Level

Title: Expansion of Application of Requirement on Barrier-Free
Paths of Travel

Description: This proposed change broadens the application of the
requirement on the provision of barrier-free paths of travel.

PROPOSED
CHANGE
A-3.8.2.3.
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[j] i) within portions of a floor area with fixed seats in an assembly occupancy where those
portions are not part of the barrier-free path of travel to spaces designated for
wheelchair use,

[k] j) within floor levels of a suite of residential occupancy that are not at the same level as
the entry level to the suite,

[l] k) within a suite of residential occupancy that has not been designated by an authority
having jurisdiction to be accessible for use by persons with physical disabilities, or

[m] l) within those parts of a floor area that are not at the same level as the entry level,
provided amenities and uses provided on any raised or sunken level are accessible on
the entry level by means of a barrier-free path of travel.

[3] 3) In an assembly occupancy, the number of spaces designated for wheelchair use within rooms
or areas with fixed seats shall conform to Table 3.8.2.3. (See also Article 3.8.3.21. for
additional requirements.)

Table [3.8.2.3.] 3.8.2.3.
Designated Wheelchair Spaces

Forming Part of Sentence [3.8.2.3.] 3.8.2.3.([3] 3)

Number of Fixed Seats in Seating Area
Number of Spaces Required for
Wheelchairs

2 - 100 2

101 - 200 3

201 - 300 4

301 - 400 5

401 - 500 6

501 - 900 7

901 - 1 300 8

1 301 - 1 700 9

each increment of up to 400 seats in excess of
1 700

one additional space

Note A-3.8.2.3.(2)(g)(iii) Access to Facilities on a Floor Level other than the Entrance
Level.
Subclause 3.8.2.3.(2)(g)(iii) is intended to exempt small second storeys and basements that are self-contained
or that contain the same facilities as the first storey from the requirement to have a barrier-free path of travel.
Examples to which this exemption would apply are small office buildings with tenants on the second storey
and small restaurants with a second storey that contains only additional seating. However, if a restaurant’s only

Canadian Commission on Building and Fire Codes 1482

Last modified: 2020-01-13
Page: 2/6



washrooms are in a basement that is less than 600 m2 in area, they must have a barrier-free path of travel as
they are an integral part of the principal function of the first storey. Similarly, staff lunchrooms and washrooms
are also integral to the principal function of a restaurant; as such, if they are located on a small second storey or
mezzanine, they must have a barrier-free path of travel for potential employees with disabilities.

[3.8.2.4.] 3.8.2.4. Access to Storeys Served by Escalators and Moving Walks
[1] 1) In a building in which an escalator or inclined moving walk provides access to any floor level

above or below the entrance floor level, an interior barrier-free path of travel shall also be
provided to that floor level. (See Note A-3.8.2.4.(1).)

[2] 2) The route from the escalator or inclined moving walk to the barrier-free path of travel that
leads from floor to floor as required by Sentence (1) shall be clearly indicated by appropriate
signs.

Note A-3.8.2.4.(1) Access to Storeys Served by Escalators and Moving Walks.
In some buildings, escalators and inclined moving walks are installed to provide transportation from one floor
level to another floor level so as to increase the capacity to move large numbers of persons. Some buildings
located on a sloping site are accessible from street level on more than one storey and an escalator or inclined
moving walk is provided for internal movement from floor to floor. In both these situations, a person with a
physical disability must be provided with an equally convenient means of moving between the same floor
levels within the building. This can be accomplished by providing elevators, or a platform-equipped passenger-
elevating devices, or ramps.

RATIONALE

General information

See the summary for subject Accessibility.

Problem

Some floor levels are exempted from being accessible on the basis that they are not served by a passenger
elevator, a platform-equipped passenger-elevating device, an escalator, an inclined moving walk, or a ramp.
This requirement conflicts with the principles of universal design, which encourage “environments to be
usable by all people, to the greatest extent possible”.

Justification - Explanation

Limiting the accessibility to the entrance level of buildings goes against the human right principle. The area
where an accessible path of travel is provided should not be decided solely upon the presence of an elevator.
Accessibility to additional floors should be mandatory, not solely based on the provision of elevators.

PROPOSED
CHANGE
A-3.8.2.4.(1)
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Therefore, this proposal suggests that more floor levels other than the entrance level be accessible on the basis
of the occupancy and the floor area.

Many provinces (BC, Alberta, Manitoba, Ontario and NS) as well as many countries (Australia, US and UK)
have amended their building codes to require the installation of elevators in some buildings. The table below
provides a summary of the requirements for the installation of elevators in various locations in Canada.

Code storeys Group A Group B Group C Group D Group E Group F
4 and +
3NBC 2015
2 Where an elevator is provided

4 and + Yes Yes Yes Yes Yes Yes
3 Yes Yes Yes 9 Yes Yes YesProposal (as per BCBC)
2 >100 m² * >600 m² * >600 m² * >600 m² * >600 m² * >600 m² *
4 and + Yes Yes Yes Yes Yes Yes
3 Yes Yes Yes 9 Yes Yes YesBCBC (since 1979)
2 >100 m² * >600 m² * >600 m² * >600 m² * >600 m² * >600 m² *
4 and + Yes Yes Yes Yes Yes Yes
3 Yes Yes >600 m² * Yes Yes YesABC (since 1990)
2 Yes Yes >600 m² * Yes Yes Yes
4 and + ** *** Yes Yes Yes Yes
3 ** *** >600 m² * >600 m² * Yes YesOBC (since 2013)
2 ** *** >600 m² * >600 m² * Yes Yes
4 and + >600 m² * >600 m² * >600 m² * >600 m² * >600 m² * >600 m² *
3 >600 m² * >600 m² * >600 m² * >600 m² * >600 m² * >600 m² *NSBC (since 1989)
2 >600 m² * >600 m² * >600 m² * >600 m² * >600 m² * >600 m² *

* Or where an elevator is provided
9 Apartment buildings are exempted by Sentence 9.5.2.3.(1) unless an elevator is provided.

** To portions of restaurants and licensed beverage establishments where the same amenities and uses are not
provided on other floor areas that have a barrier-free path of travel.

*** If sleeping rooms or patient or resident services are provided on more than one floor level.

Impact analysis

Elevators are already parts of most multi-storey commercial projects with many tenants. Furthermore,
mandatory elevators are already required in many provinces. Finally, as the Elevator Code allows the use of
Limited Use, Limited Application (LULA) elevators for some applications, requiring elevators in more
buildings will have a limited impact. A recent change to the NBC 2015 would allow the installation of LULA
elevators, which will provide a less-expensive solution to make additional floor levels accessible.

The estimated costs are provided in Table 1 below.
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Table 1 Total elevator cost

Elevator types Cost
Regular size $ 100 000
LULA $ 50 000

A review of various building costs indicated that this proposal will increase the overall construction cost by no
more than what is shown in the table below.

Building costs per square foot for various sizes and types of buildings were obtained from Square foot costs
with RSMeans data, Gordian, 2019, 40th annual edition. Total building costs for specific floor areas were
approximated from the resulting data curves. Elevator costs as a percentage of total building costs were
estimated using the manual’s estimated cost for a 2500 lb capacity, 2 stop elevator. Comparisons to Canadian
data in Yardsticks for costing – Cost Data for the Canadian construction industry, Gordian, Handscomb, 2018,
showed similar trends.

Table 2 Elevator costs as a Percentage of Total Building Costs

NBC Group RS Means Building Description Area Limit of other Levels
(see 3.8.2.3.(2)(g)-2020) Maximum % of Cost Increase

Group A M170 Community Center 100 m2 20.2%

Group A M.530 Restaurant 100 m2 13.7%

Group C M.430 Motel, 2-3 story 600 m2 3.0%

Group D M410 Medical Office 600 m2 2.7%

Group D M.460 office, 2-4 story 600 m2 2.8%

Group E M.620, Department store, 3 story 600 m2 3.1%

Group F M210 Factory 600 m2 2.7%

This change would result in having more accessible floors to all building occupants. With the aging
population, access to other levels in buildings would be facilitated.

Enforcement implications

This proposed change can be enforced by the current enforcement structure in place.
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Who is affected

Occupants, designers, builders, building owners, building officials.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[3.8.2.3.] 3.8.2.3. ([1] 1) [F73-OA1]

[3.8.2.3.] 3.8.2.3. ([2] 2) no attributions

[3.8.2.3.] 3.8.2.3. ([3] 3) [F74-OA2]

[3.8.2.4.] 3.8.2.4. ([1] 1) [F73-OA1]

[3.8.2.4.] 3.8.2.4. ([2] 2) [F73-OA1]
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Proposed Change 1535

PROPOSED CHANGE

[3.8.2.3.] 3.8.2.3. Areas Requiring a Barrier-Free Path of Travel
(See Note A-3.8.2.3.)

[1] 1) Except as permitted by Sentence (2), a barrier-free path of travel from the entrances required
by Sentences 3.8.2.2.(1) and (2) to be barrier-free shall be provided throughout the entrance
storey and within all other normally occupied floor areas served by a passenger elevator,
escalator, inclined moving walk, or other platform-equipped passenger-elevating device. (See
Article 3.3.1.7. for additional requirements regarding floor areas above or below the first
storey to which a barrier-free path of travel is required.)

[2] 2) A barrier-free path of travel for persons in wheelchairs is not required
[a] a) to service rooms,
[b] b) to elevator machine rooms,
[c] c) to janitor’s rooms,
[d] d) to service spaces,
[e] e) to crawl spaces,
[f] f) to attic or roof spaces,

[g] g) to floor levels not served by a passenger elevator, a platform-equipped passenger-
elevating device, an escalator, or an inclined moving walk,

[h] h) to high-hazard industrial occupancies,
[i] i) within portions of a floor area with fixed seats in an assembly occupancy where those

portions are not part of the barrier-free path of travel to spaces designated for
wheelchair use,

[j] j) within floor levels of a suite of residential occupancy that are not at the same level as
the entry level to the suite,

[k] k) within a suite of residential occupancy that has not been designated by an authority
having jurisdiction to be accessible for use by persons with physical disabilities, or

Submit a comment

Code Reference(s): NBC15 Div.B 3.8.2.3.
NBC15 Div.B 3.8.3.21.

Subject: Accessibility — Anthropometrics

Title: Designated Wheelchair Spaces and Adaptable Seating in
Assembly Occupancies

Description: This proposed change introduces new requirements on
designated wheelchair spaces in waiting rooms and on
adaptable seating in assembly occupancies.

PROPOSED
CHANGE
A-3.8.2.3.
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[l] l) within those parts of a floor area that are not at the same level as the entry level,
provided amenities and uses provided on any raised or sunken level are accessible on
the entry level by means of a barrier-free path of travel.

[3] 3) In an assembly occupancy, the number of spaces designated for wheelchair use within rooms
or areas with fixed seats shall conform to Table 3.8.2.3. (See also Article 3.8.3.21. for
additional requirements.)

[4] --) The number of spaces designated for wheelchair use within waiting rooms or areas with fixed
seats shall conform to Table 3.8.2.3. (See Note A-3.8.2.3.(4).) (See also Article 3.8.3.21. for
additional requirements.)

[5] --) Except as provided in Sentence (6), in an assembly occupancy with more than 25 fixed seats,
each row of seats served by two aisles shall have one adaptable seat conforming to
Subsection 3.8.3. located adjacent to one of the aisles. (See Note A-3.8.2.3.(5) and (6).)

[6] --) At least 5% of the adaptable seats required by Sentence (5) but no more than 20 adaptable
seats shall adjoin a barrier-free path of travel. (See Note A-3.8.2.3.(5) and (6).)

Table [3.8.2.3.] 3.8.2.3.
Designated Wheelchair Spaces

Forming Part of Sentence [3.8.2.3.] 3.8.2.3.([3] 3)

Number of Fixed Seats in Seating
Area

Number of Spaces Required for Wheelchairs

2 - 10099 2

101100 - 200499 3, plus 1 for each additional increment of 70 seats in
excess of 100

201500 - 3001 999 4 8, plus 1 for each additional increment of 80 seats in
excess of 500

3012 000 - 4007 999 5 28, plus 1 for each additional increment of 95 seats in
excess of 2 000

401 - 500 over 7 999 6 91, plus 1 for each additional increment of 100 seats
in excess of 8 000

501 - 900 7

901 - 1 300 8

1 301 - 1 700 9

each increment of up to 400 seats in
excess of 1 700

one additional space
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Note A-3.8.2.3.(4) Waiting Areas with Fixed Seats.
Many types of buildings have waiting areas, such as airports, hospitals, and government office buildings.
Waiting areas should have a sufficient number of spaces designated for persons using wheelchairs so they can
use the waiting area without blocking any means of egress.

The number of people using wheelchairs is typically much higher in treatment occupancies than in other types
of occupancies. Designers should consider adding more designated wheelchair spaces in waiting areas than the
numbers indicated in Table 3.8.2.3. in occupancies where a higher number of persons using wheelchairs is
expected due to the types of services provided.

Note A-3.8.2.3.(5) and (6) Distribution of Adaptable Seats in Assembly Occupancies.

Figure [A-3.8.2.3.(5) and (6)]
Example of distribution of adaptable seats in an auditorium

[3.8.3.21.] 3.8.3.21. Spaces in Seating Area
[1] 1) Spaces designated for wheelchair use referred to inin assembly occupancies as required by

Sentence 3.8.2.3.(3) shall beconform to the following:
[a] a) at least one designated space shall be clear and level for each increment of 200 seats,

and orthe remaining designated spaces shall be level withand have removable seats,
[b] b) they shall be not less than 900 mm wide and 1 700525 mm long to permit a

wheelchair to enter from a side approach and 1 350220 mm long where the
wheelchair enters from the front or rear of the space,

[c] c) they shall be arranged so that at least 2 designated spaces are side by side,
[i] --) at least two designated spaces are located side-by-side, and

[ii] --) at least one fixed seat is located beside each designated space,
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[d] d) they shall be located adjoining a barrier-free path of travel without infringing on
egress from any row of seating or any aisle requirements, and

[e] e) they shall be situated, as part of the designated seating plan, to provide a choice of
viewing location and a clear view of the event taking place.

[2] --) Spaces designated for wheelchair use in waiting rooms or areas as required by Sentence
3.8.2.3.(4) shall
[a] --) be clear and level, and
[b] --) comply with Clauses 3.8.3.21.(1)(b) and (d).

[3] --) Adaptable seats required by Sentence 3.8.2.3.(5) shall
[a] --) be located adjoining an aisle without infringing on egress from any row of seating or

any aisle requirements,
[b] --) be equipped with a movable or removable armrest on the side of the seat adjoining the

aisle, and
[c] --) be situated, as part of the designated seating plan, to provide a choice of viewing

location and a clear view of the event taking place.

[4] --) Storage spaces for mobility aids shall be provided in a location
[a] --) that is on the same level as and in proximity to the adaptable seats required by

Sentence 3.8.2.3.(5),
[b] --) that is within the room side of the fire separation required by Article 3.3.2.2., and
[c] --) where they will not infringe on egress.
(See Note A-3.8.3.21.(4).)

Note A-3.8.3.21.(4) Storage Spaces for Mobility Aids.
A sufficient number of storage spaces for mobility aids other than wheelchairs and scooters (e.g., walkers)
must be located such that they can be accessed without leaving the seating area and should be visible from the
adaptable seats. The storage spaces may be located adjacent to an aisle but must not reduce the required egress
width of the aisle or obstruct egress from the rows of seats.

RATIONALE

General information

See the summary for subject Accessibility.

Problem

The 2015 NBC requires that assembly occupancies provide designated spaces for wheelchairs. The number of
designated spaces required is as low as 0.25%., whereas a recent demographic study indicates that people
using wheelchairs represent 1% of the population.
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In addition, the NBC has no requirement for adaptable seating for people with limited mobility.

Finally, there is no requirement in the NBC regarding the number of spaces for wheelchairs in waiting areas
with fixed seats such as in airports and hospitals.

Justification - Explanation

A recent demographic study shows that 1% of the Canadian population uses a wheelchair. The NBC
requirements are proposed to be revised to account for this reality.

The numbers of designated wheelchair spaces in Table 3.8.2.3. were revised considering this statistic and
applying the law of probability and a performance level of 90% success (i.e., 90% of the time, there will be a
sufficient number of designated wheelchair spaces to accommodate the number of people present who are
using a wheelchair).

Consequently, more designated wheelchair spaces would be required in areas with fixed seats. This change
would apply to waiting areas as well.

Also, adaptable seats are proposed for people with limited mobility, providing them an accessible seat on an
aisle.

Finally, the design requirements in Subsection 3.8.3. were updated in light of anthropometric findings and
reasonable practices.

Impact analysis

Spaces for wheelchairs

The cost impact of this proposed change will vary depending on the number of fixed seats in the room:

• for rooms with no more than 100 seats, no additional spaces are recommended,
• for rooms with more than 100 seats and less than 2000 seats, fewer spaces are recommended, and
• for rooms with more than 2000 seats, more spaces are recommended.

In addition, longer spaces (around 10% longer) for wheelchairs are required for about 1% of seats.

The overall cost for spaces for wheelchairs will be greater for rooms with more than 2000 seats based on the
additional spaces, which will represent less than 1%.

Adaptable seating

There is no considerable difference in cost between an adaptable seat and a standard seat. However, additional
spaces for mobility device storage would be required. These spaces could be located in areas outside the
viewing section, which would not impact the number of seats that can be within the room.

Enforcement implications

This proposed change can be enforced by the infrastructure currently available to enforce the Code.
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Who is affected

Occupants, designers, builders, building officials.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[3.8.2.3.] 3.8.2.3. ([1] 1) [F73-OA1]

[3.8.2.3.] 3.8.2.3. ([2] 2) no attributions

[3.8.2.3.] 3.8.2.3. ([3] 3) [F74-OA2]

-- (--) [F74-OA2]

-- (--) [F10-OS3.7]

[3.8.3.21.] 3.8.3.21. ([1] 1) [F74-OA2]

[3.8.3.21.] 3.8.3.21. ([1] 1) [F30-OS3.1]

[3.8.3.21.] 3.8.3.21. ([1] 1) ([d] d) [F10-OS3.7]

-- (--) [F74-OA2]

-- (--) [F30-OS3.1]

-- (--) ([d] d) [F10-OS3.7]

-- (--) [F74-OA2]

-- (--) [F10-OS3.7]

-- (--) [F10-OS3.7]
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Proposed Change 1531

PROPOSED CHANGE

[3.8.2.5.] 3.8.2.5. Access Exterior Barrier-Free Paths of Travel to Parking Areas and Exterior
Passenger-Loading Zones

(See Note A-3.8.2.5.)

[1] 1) The most direct A exterior barrier-free path of travel that complies with Subsection 3.8.3.
shall be provided between an exterior parking area and a barrier-free entrance referred to in
Article 3.8.2.2. and (See Note A-3.8.2.5.(1).)
[a] --) a designated barrier-free parking area, where provided,
[b] --) an exterior passenger-loading zone, where provided, and
[c] --) a public thoroughfare.
(See Note A-3.8.2.5.(1) and (2).)

[2] 2) In storage garages, Wherepassenger elevator serves one or more indoor parking levels, a
barrier-free path of travel that complies with Subsection 3.8.3. shall be provided between at
least oneeach parking level with barrier-free parking and all other parts of thea building
served by that storage garage. required to be provided with barrier-free access in accordance
with Subsection 3.8.3. (See Note A-3.8.2.5.(1) and (2).)

[3] 3) Exterior passenger-loading zones shall comply with Subsection 3.8.3.

Note A-3.8.2.5.(1) and (2) Exterior Barrier-Free Paths of TravelAccess to Exterior Parking.
It is not intended that a separate accessible entrance must be provided from the exterior parking area. The
designer may choose to designate the entrance leading to the exterior parking area as the required entrance or
to provide a properly identified and unobstructed path of travel from the parking area to the entrance which is
accessible. The entrance chosen should, in any case, be one normally used by the occupants of the building.
Long paths of travel are not recommended.The intent of Sentences 3.8.2.5.(1) and (2) is to ensure that exterior
barrier-free paths of travel are readily available so that persons of all abilities can move to and from a building
with minimal effort.

Submit a comment

Code Reference(s): NBC15 Div.B 3.8.2.5.
Subject: Accessibility — Anthropometrics

Title: Exterior Barrier-Free Path of Travel

Description: This proposed change describes the locations where exterior
barrier-free paths of travel are required so that buildings are
accessible by persons of all abilities.

Related Proposed
Change(s):

PCF 1583

PROPOSED
CHANGE
A-3.8.2.5.

PROPOSED
CHANGE
A-3.8.2.5.(1)

PROPOSED
CHANGE
A-3.8.2.5.(1)

PROPOSED
CHANGE
A-3.8.2.5.(1)
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RATIONALE

General information

See the summary for subject Accessibility.

Problem

The current NBC requirements are unclear as to where exterior barrier-free paths of travel must be provided.
This lack of clarity creates confusion for designers and building officials.

Justification - Explanation

This proposed change clarifies that exterior barrier-free paths of travel must be provided between building
entrances and exterior areas serving the building such as parking areas, passenger-loading zones and public
thoroughfares.

Impact analysis

This proposed change would have no impact as it simply clarifies the intent of the Code and current practice.

Enforcement implications

This proposed change can be enforced by the infrastructure currently in place to enforce the Code.

Who is affected

Occupants, designers, builders, building officials.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[3.8.2.5.] 3.8.2.5. ([1] 1) [F73-OA1]

[3.8.2.5.] 3.8.2.5. ([2] 2) [F73-OA1]

[3.8.2.5.] 3.8.2.5. ([3] 3) no attributions
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Proposed Change 1533

PROPOSED CHANGE

[3.8.2.6.] 3.8.2.6. Controls
[1] 1) Except as provided in Sentence 3.5.2.1.(3), controls for the operation of building services or

safety devices, including electrical switches, thermostats, faucets, door hardware and
intercom switches, that are intended to be operated by the occupant and are located in or
adjacent to a barrier-free path of travel shall comply with Subsection 3.8.3. (See Note
A-3.8.2.6.(1).)

[3.8.3.8.] 3.8.3.8. Controls
[1] 1) Controls described in this Section shall

[a] a) where located in a storey where a barrier-free path of travel is required, or adjacent to
a barrier-free path of travel, and unless otherwise stated,
[i] --) be in or adjacent to the barrier-free path of travel,
[ii] i) be mounted 400 mm to 1 200 mm above the floor, and

[iii] ii) be adjacent to and centered on either the length or the width of a clear floor
space of 1 350 mm by 800 mm, and

[b] b) be operable
[i] i) with one hand in a closed fist position, without requiring tight grasping,

pinching with fingers, or twisting of the wrist, and
[ii] ii) unless otherwise stated, with a force not more than 22 N.

[3.8.3.10.] 3.8.3.10. Drinking Fountains
[1] --) Drinking fountains required by Sentence 3.8.2.8.(9) shall be equipped with controls that

[a] --) activate automatically, or

Submit a comment

Code Reference(s): NBC15 Div.B 3.8.2.6.
NBC15 Div.B 3.8.3.8.
NBC15 Div.B 3.8.3.10.

Subject: Accessibility — Anthropometrics

Title: Application of the Design Requirements for Accessible
Controls and Drinking Fountains

Description: This proposed change clarifies that the design requirements
in Section 3.8. relating to controls and drinking fountains
apply to all controls and drinking fountains, not only to those
provided for wheelchair users.

PROPOSED
CHANGE
A-3.8.2.6.(1)
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[b] --) comply with Clause 3.8.3.8.(1)(b) and are located on the front or on both sides of the
fountain.

[2] 1) Where Ddrinking fountains required by Sentence 3.8.2.8.(9)referred to in Sentence (1) are
located in a storey where a barrier-free path of travel is required, they shall
[a] a) be located along athe barrier-free path of travel,
[b] b) have a minimum clear floor space of 800 mm by 1 350 mm in front of it,
[c] c) where it has frontal access, provide a knee clearance in accordance with

Clause 3.8.3.15.(1)(d), and
[d] d) have a spout that

[i] i) is located near the front of the unit, at a height between 750 mm and 915 mm
above the floor, and

[ii] ii) directs water flow in a trajectory that is nearly parallel to the front of the unit,
at a height not less than 100 mm., and

[e] e) be equipped with controls that
[i] i) activate automatically, or

[ii] ii) are located either on the front or on both sides of it and comply with
Clause 3.8.3.8.(1)(b).

RATIONALE

General information

See the summary for subject Accessibility.

Problem

The current Code requirements on controls and drinking fountains apply only when they are located in a storey
that is accessible. Controls and drinking fountains that are located in storeys not required to be accessible to
wheelchair users do not need to be accessible to other users, including those with limited dexterity.

Justification - Explanation

This proposed change clarifies that some accessible features of controls and drinking fountains are required by
people with limited dexterity who access storeys that are not accessible to wheelchair users.

Impact analysis

None. This proposed change simply clarifies existing design requirements.
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Enforcement implications

This proposed change can be enforced by the infrastructure currently in place to enforce the Code. The
clarification provided will facilitate enforcement.

Who is affected

Occupants, designers, builders, building officials.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[3.8.2.6.] 3.8.2.6. ([1] 1) no attributions

[3.8.3.8.] 3.8.3.8. ([1] 1) [F74-OA2]

[3.8.3.8.] 3.8.3.8. ([1] 1) [F10-OS3.7]

-- (--) [F74-OA2]

[3.8.3.10.] 3.8.3.10. ([2] 1) [F74-OA2]

Canadian Commission on Building and Fire Codes 1533

Last modified: 2019-09-24
Page: 3/3



Proposed Change 1474

PROPOSED CHANGE

[3.8.2.7.] 3.8.2.7. Power Door Operators
[1] 1) Except as provided in Sentences (3) and (4)Sentences (2) and (3), every self-closing doors

that are normally closedthat provides a barrier-free path of travel through an entrance
referred to in Article 3.8.2.2., including the interior doors of a vestibule where provided, shall
be equipped with a power door operators that compliescomplying with Subsection 3.8.3.
andthat allows persons to activate the opening of the doors in the intended direction of travel,
where the doors are located the entrance serves
[a] a) in an entrance referred to in Article 3.8.2.2., including the interior doors of a vestibule

where provided,a hotel,
[b] b) in a barrier-free path of travel, between the entrance referred to in Clause (a) and the

entrance doors to suites or rooms served by a corridor or hallway (see Note
A-3.8.2.7.(1)(b)), anda building of Group B, Division 2 major occupancy, or

[c] c) in an entrance to a washroom with a barrier-free water closet. a building of Group A,
Group B, Division 3, Group D or E major occupancy more than 500 m2 in building
area.

[2] 2) The requirements of Sentence (1) do not apply to an individual suite having an area less than
500 m2 in a building having only suites of assembly, care, business and personal services or
mercantile occupancy if the suite is completely separated from the remainder of the building
so that there is no access to the remainder of the building.

[3] 3) Only the active leaf in a multiple leaf door in a barrier-free path of travel need conform to
the requirements of this Article.

[4] --) Where more than one doorway is provided at a barrier-free entrance, only one of them is
required to comply with this Article. (See Note A-3.8.2.7.(4).)

Note A-3.8.2.7.1)b) Power Door Operators for Interior Doors.
It is not intended that all doors located in a barrier-free path of travel be equipped with a power door operator,
but rather those that are located within public areas of the building, such as in a public corridor or in a corridor

Submit a comment

Code Reference(s): NBC15 Div.B 3.8.2.7.
Subject: Accessibility — Inclusive Building Entrance

Title: Power Door Operators

Description: This proposed change specifies that power door operators
must be installed at building entrances and at doors in barrier-
free paths of travel.
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used by the public. Doors of suites served by a public area do not need to be equipped with a power door
operator.

Note A-3.8.2.7.(4) Entrances with Multiple Doorways.
Where multiple sets of doorways are provided at an entrance, at least one of the outermost sets of doorways
should be equipped with power door operators.

RATIONALE

General information

See the summary for subject Accessibility.

Problem

The current provisions require accessible entrances to all accessible buildings, but some of these entrances do
not need to be provided with a power door operator. Also, there is no requirement for power door operators in
the interior accessible path of travel, such as for accessible washrooms.

Without a power door operator, an entrance will be difficult to navigate by people, making these buildings less
accessible than others.

Justification - Explanation

The requirement for power door operators for entrances should not be based on the building occupancy or
building size. A power door operator at a doorway providing access in an accessible building is a key feature
of an accessible entrance. Without this equipment, many buildings will be inaccessible for people with
disabilities. This situation is even worse for exterior doors that are heavier and subjected to weather conditions.

In addition, power door operators within the accessible path of travel would be required at critical locations
such as accessible washrooms.

Impact analysis

The installation of a power door operator is about $3 000 per door.

However, designers may choose other options, such as using a doorway without doors or a door with a hold-
open device, to avoid the installation of a power door operator.

Enforcement implications

This proposed change can be enforced by the current enforcement structure in place.
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Who is affected

Occupants, designers, builders, building owners, and building officials.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[3.8.2.7.] 3.8.2.7. ([1] 1) [F73-OA1]

[3.8.2.7.] 3.8.2.7. ([2] 2) no attributions

[3.8.2.7.] 3.8.2.7. ([3] 3) no attributions
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Proposed Change 1551

PROPOSED CHANGE

[3.8.2.8.] 3.8.2.8. Plumbing Facilities
[1] 1) Except as permitted by Sentence (2), a washroom in a storey to which a barrier-free path of

travel is required in accordance with Article 3.8.2.3., shall be barrier-free in accordance with
Subsection 3.8.3. (See Note A-3.8.2.8.(1) to (4).)

[2] 2) A washroom need not conform to the requirements of Sentence (1) provided
[a] a) it is located within a suite of residential occupancy or a suite of care occupancy,
[b] b) other barrier-free washrooms are provided on the same floor area within 45 m, or
[c] c) it is located in an individual suite that is

[i] i) used for a business and personal services occupancy, a mercantile occupancy
or an industrial occupancy,

[ii] ii) less than 500 m2 in area, and
[iii] iii) completely separated from, and without access to, the remainder of the

building.
(See Note A-3.8.2.8.(1) to (4).)

[3] 3) In a building in which water closets are required in accordance with Subsection 3.7.2., at
least one barrier-free water closet shall be provided in the entrance storey, unless
[a] a) a barrier-free path of travel is provided to barrier-free water closets elsewhere in the

building, or
[b] b) the water closets required by Subsection 3.7.2. are for dwelling units only.

(See Note A-3.8.2.8.(1) to (4).)

[4] 4) Where alterations are made to an existing building, universal washrooms complying with
Subsection 3.8.3. are permitted to be provided in lieu of facilities for persons with physical
disabilities in washrooms used by the general public. (See Note A-3.8.2.8.(1) to (4).)

[5] 5) At least one water-closet stall or enclosure in a washroom required to be barrier-free shall
comply with Subsection 3.8.3.

Submit a comment

Code Reference(s): NBC15 Div.B 3.8.2.8.
NBC15 Div.B 3.8.3.

Subject: Accessibility — Inclusive Plumbing Accommodation

Title: Accessible Drinking Fountains and Water-Bottle Filling
Stations

Description: This proposed change clarifies that, where drinking fountains
are provided, at least one must be accessible, and introduces
requirements on accessible water-bottle filling stations.

PROPOSED
CHANGE
A-3.8.2.8.(1)
to
(4)

PROPOSED
CHANGE
A-3.8.2.8.(1)
to
(4)

PROPOSED
CHANGE
A-3.8.2.8.(1)
to
(4)

PROPOSED
CHANGE
A-3.8.2.8.(1)
to
(4)
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[6] 6) Where urinals are provided in a barrier-free washroom, at least one urinal shall comply with
Subsection 3.8.3.

[7] 7) A barrier-free washroom shall be provided with a lavatory that complies with
Subsection 3.8.3.

[8] 8) Where mirrors are provided in a barrier-free washroom, at least one mirror shall comply with
Subsection 3.8.3.

[9] 9) At each location whereWhere one or more drinking fountains are provided, at least one of
them shall comply with Subsection 3.8.3.

[10] --) At each location where one or more water-bottle filling stations are provided, at least one of
them shall comply with Subsection 3.8.3.

[11] 10) Except within a suite of care occupancy or a suite of residential occupancy, where showers
are provided in a building, at least one shower stall in each group of showers shall comply
with Subsection 3.8.3.

[12] 11) Where a bathtub is installed in a suite of residential occupancy required to be barrier-free, it
shall comply with Subsection 3.8.3.

[3.8.3.] 3.8.3. Design

[3.8.3.1.] 3.8.3.1. Design Standards

[3.8.3.2.] 3.8.3.2. Barrier-Free Path of Travel

[3.8.3.3.] 3.8.3.3. Exterior Walks

[3.8.3.4.] 3.8.3.4. Exterior Passenger-Loading Zones

[3.8.3.5.] 3.8.3.5. Ramps

[3.8.3.6.] 3.8.3.6. Doorways and Doors

[3.8.3.7.] 3.8.3.7. Passenger-Elevating Devices

[3.8.3.8.] 3.8.3.8. Controls

[3.8.3.9.] 3.8.3.9. Accessibility Signs

[3.8.3.10.] 3.8.3.10. Drinking Fountains
[1] 1) Drinking fountains required by Sentence 3.8.2.8.(9) shall

[a] a) be located along a barrier-free path of travel,
[b] b) have a minimum clear floor space of 800 mm by 1 350 mm in front of it,
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[c] c) where it has frontal access, provide a knee clearance in accordance with
Clause 3.8.3.15.(1)(d),

[d] d) have a spout that
[i] i) is located near the front of the unit, at a height between 750 mm and 915 mm

above the floor, and
[ii] ii) directs water flow in a trajectory that is nearly parallel to the front of the unit,

at a height not less than 100 mm, and
[e] e) be equipped with controls that

[i] i) activate automatically, or
[ii] ii) are located either on the front or on both sides of it and comply with

Clause 3.8.3.8.(1)(b).
(See Sentences 3.3.1.8.(2) and (3)-2020 (PCF 1532) on horizontal projections.)

[3.8.3.11.] --- Water-Bottle Filling Stations
[1] --) Water-bottle filling stations required by Sentence 3.8.2.8.(10)-2020 shall

[a] --) be equipped with controls that
[i] --) activate automatically, or

[ii] --) comply with Clause 3.8.3.8.(1)(b).

[2] --) Water-bottle filling stations required by Sentence 3.8.2.8.(10)-2020 that are located in a
storey where a barrier-free path of travel is required shall
[a] --) be located along the barrier-free path of travel,
[b] --) have a clear floor space of 800 mm by 1 350 mm in front of them,
[c] --) where they have frontal access, provide a knee clearance in accordance with

Clause 3.8.3.15.(1)(d),
[d] --) have a water-bottle mounting position that is not more than 1 200 mm above the floor,

and
[e] --) be equipped with controls that

[i] --) activate automatically, or
[ii] --) comply with Sentence 3.8.3.8.(1).

(See Sentences 3.3.1.8.(2) and (3)-2020 (PCF 1532) on horizontal projections.)
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[3.8.3.12.] 3.8.3.11. Water-Closet Stalls

[3.8.3.13.] 3.8.3.12. Universal Washrooms

[3.8.3.14.] 3.8.3.13. Water Closets

[3.8.3.15.] 3.8.3.14. Urinals

[3.8.3.16.] 3.8.3.15. Lavatories and Mirrors

[3.8.3.17.] 3.8.3.16. Showers

[3.8.3.18.] 3.8.3.17. Bathtubs

[3.8.3.19.] 3.8.3.18. Assistive Listening Devices

[3.8.3.20.] 3.8.3.19. Counters

[3.8.3.21.] 3.8.3.20. Shelves or Counters for Telephones

[3.8.3.22.] 3.8.3.21. Spaces in Seating Area

RATIONALE

General information

See the summary for subject Accessibility.

Problem

The current application requirement on accessible drinking fountains is vague and may allow only one
accessible drinking fountain be installed and be located far from where other regular drinking fountains are
provided. People who need an accessible drinking fountain will then have to travel a long distance to access
the facility.

In addition, there is no provision requiring that water bottle filling stations be accessible.

Justification - Explanation

Accessible features of a building should be located such that people who need an accessible drinking fountain
or accessible water bottle filling stations should be able to access them without travelling a longer distance.
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Furthermore, water bottle filling stations where provided shall be installed with accessible controls in order to
facilitate their use by people who need these features.

Impact analysis

Minimal if planned for at the design stage to accommodate clear floor space requirements.

Enforcement implications

This proposed change can be enforced by the current enforcement structure in place.

Who is affected

Designers, building owners, contractors, AHJs, and occupants.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[3.8.2.8.] 3.8.2.8. ([1] 1) [F74-OA2]

[3.8.2.8.] 3.8.2.8. ([1] 1) [F72-OH2.1] [F71-OH2.3]

[3.8.2.8.] 3.8.2.8. ([2] 2) no attributions

[3.8.2.8.] 3.8.2.8. ([3] 3) [F72-OH2.1]

[3.8.2.8.] 3.8.2.8. ([3] 3) [F73-OA1]

[3.8.2.8.] 3.8.2.8. ([4] 4) no attributions

[3.8.2.8.] 3.8.2.8. ([5] 5) no attributions

[3.8.2.8.] 3.8.2.8. ([6] 6) no attributions

[3.8.2.8.] 3.8.2.8. ([7] 7) no attributions

[3.8.2.8.] 3.8.2.8. ([8] 8) no attributions

[3.8.2.8.] 3.8.2.8. ([9] 9) no attributions

-- (--) no attributions

[3.8.2.8.] 3.8.2.8. ([11] 10) no attributions

[3.8.2.8.] 3.8.2.8. ([12] 11) no attributions

[3.8.3.1.] 3.8.3.1. ([1] 1) no attributions

[3.8.3.2.] 3.8.3.2. ([1] 1) [F73-OA1]
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[3.8.3.2.] 3.8.3.2. ([2] 2) ([a] a),([b] b) [F30-OS3.1]

[3.8.3.2.] 3.8.3.2. ([2] 2) ([a] a),([b] b) [F73-OA1]

[3.8.3.2.] 3.8.3.2. ([2] 2) ([c] c),([d] d) [F73-OA1]

[3.8.3.2.] 3.8.3.2. ([2] 2) ([e] e),([f] f) [F73-OA1]

[3.8.3.2.] 3.8.3.2. ([2] 2) ([e] e),([f] f) [F30-OS3.1]

[3.8.3.2.] 3.8.3.2. ([2] 2) ([c] c),([d] d) [F30-OS3.1]

[3.8.3.2.] 3.8.3.2. ([3] 3) no attributions

[3.8.3.2.] 3.8.3.2. ([4] 4) [F73-OA1]

[3.8.3.3.] 3.8.3.3. ([1] 1) ([a] a) [F73-OA1]

[3.8.3.3.] 3.8.3.3. ([1] 1) ([a] a) [F30-OS3.1]

[3.8.3.3.] 3.8.3.3. ([1] 1) ([b] b) [F73-OA1]

[3.8.3.3.] 3.8.3.3. ([1] 1) ([c] c)

[3.8.3.4.] 3.8.3.4. ([1] 1) ([a] a) [F74-OA2]

[3.8.3.4.] 3.8.3.4. ([1] 1) ([b] b) [F73-OA1]

[3.8.3.4.] 3.8.3.4. ([1] 1) ([c] c) [F74-OA2]

[3.8.3.5.] 3.8.3.5. ([1] 1) ([b] b),([e] e) [F73-OA1]

[3.8.3.5.] 3.8.3.5. ([1] 1) ([d] d) [F30-OS3.1]

[3.8.3.5.] 3.8.3.5. ([1] 1) ([d] d)

[3.8.3.5.] 3.8.3.5. ([1] 1) ([c] c) [F73-OA1]

[3.8.3.5.] 3.8.3.5. ([1] 1) ([d] d) [F73-OA1]

[3.8.3.5.] 3.8.3.5. ([1] 1) ([e] e),([f] f)

[3.8.3.5.] 3.8.3.5. ([1] 1) ([b] b),([e] e) [F30-OS3.1]

[3.8.3.5.] 3.8.3.5. ([1] 1) ([a] a)

[3.8.3.5.] 3.8.3.5. ([1] 1) ([c] c) [F30-OS3.1]

[3.8.3.5.] 3.8.3.5. ([2] 2) no attributions

[3.8.3.5.] 3.8.3.5. ([3] 3) no attributions

[3.8.3.5.] 3.8.3.5. ([4] 4) a) [F73-OA1]

[3.8.3.5.] 3.8.3.5. ([4] 4) b) and c) [F30-OS3.1]

[3.8.3.5.] 3.8.3.5. ([5] 5) [F30-OS3.1]
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[3.8.3.5.] 3.8.3.5. ([6] 6) no attributions

[3.8.3.6.] 3.8.3.6. ([1] 1) no attributions

[3.8.3.6.] 3.8.3.6. ([2] 2) [F73-OA1]

[3.8.3.6.] 3.8.3.6. ([3] 3) [F74-OA2]

[3.8.3.6.] 3.8.3.6. ([4] 4) [F74-OA2]

[3.8.3.6.] 3.8.3.6. ([4] 4) [F10-OS3.7]

[3.8.3.6.] 3.8.3.6. ([5] 5) [F74-OA2]

[3.8.3.6.] 3.8.3.6. ([5] 5) [F10-OS3.7]

[3.8.3.6.] 3.8.3.6. ([6] 6) [F73-OA1]

[3.8.3.6.] 3.8.3.6. ([7] 7) [F30-OS3.1]

[3.8.3.6.] 3.8.3.6. ([8] 8) [F73-OA1]

[3.8.3.6.] 3.8.3.6. ([9] 9) no attributions

[3.8.3.6.] 3.8.3.6. ([10] 10) [F30-OS3.1]

[3.8.3.6.] 3.8.3.6. ([10] 10) [F73-OA1]

[3.8.3.6.] 3.8.3.6. ([10] 10) no attributions

[3.8.3.6.] 3.8.3.6. ([11] 11) [F73-OA1]

[3.8.3.6.] 3.8.3.6. ([12] 12) [F30-OS3.1]

[3.8.3.6.] 3.8.3.6. ([12] 12) [F73-OA1]

[3.8.3.6.] 3.8.3.6. ([13] 13) no attributions

[3.8.3.6.] 3.8.3.6. ([14] 14) [F73-OA1]

[3.8.3.7.] 3.8.3.7. ([1] 1) [F30-OS3.1] [F10-OS3.7]

[3.8.3.8.] 3.8.3.8. ([1] 1) [F74-OA2]

[3.8.3.8.] 3.8.3.8. ([1] 1) [F10-OS3.7]

[3.8.3.9.] 3.8.3.9. ([1] 1) [F74-OA2]

[3.8.3.9.] 3.8.3.9. ([1] 1) [F73-OA1]

[3.8.3.10.] 3.8.3.10. ([1] 1) [F74-OA2]

-- (--) [F74-OA2]

-- (--) [F74-OA2]

[3.8.3.12.] 3.8.3.11. ([1] 1) [F74-OA2]
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[3.8.3.12.] 3.8.3.11. ([1] 1) [F72-OH2.1]

[3.8.3.12.] 3.8.3.11. ([1] 1) ([c] c)([i] i) [F74-OA2]

[3.8.3.12.] 3.8.3.11. ([1] 1) ([e] e) and ([f] f) [F30,F20-OS3.1]

[3.8.3.12.] 3.8.3.11. ([1] 1) ([e] e) and ([f] f)

[3.8.3.12.] 3.8.3.11. ([1] 1) ([g] g) [F30-OS3.1]

[3.8.3.12.] 3.8.3.11. ([1] 1) no attributions

[3.8.3.13.] 3.8.3.12. ([1] 1) [F74-OA2]

[3.8.3.13.] 3.8.3.12. ([1] 1) ([b] b) [F10-OS3.7]

[3.8.3.13.] 3.8.3.12. ([1] 1) ([c] c)

[3.8.3.13.] 3.8.3.12. ([1] 1) ([d] d)

[3.8.3.13.] 3.8.3.12. ([1] 1) ([e] e)

[3.8.3.13.] 3.8.3.12. ([1] 1) ([f] f) [F30-OS3.1]

[3.8.3.13.] 3.8.3.12. ([1] 1) ([h] h) [F74-OA2]

[3.8.3.13.] 3.8.3.12. ([1] 1) [F72-OH2.1] [F71-OH2.3]

[3.8.3.13.] 3.8.3.12. ([1] 1) ([b] b) [F74-OA2]

[3.8.3.14.] 3.8.3.13. ([1] 1) [F74-OA2]

[3.8.3.14.] 3.8.3.13. ([1] 1) [F72-OH2.1]

[3.8.3.15.] 3.8.3.14. ([1] 1) [F74-OA2]

[3.8.3.15.] 3.8.3.14. ([1] 1) ([f] f) [F30-OS3.1]

[3.8.3.15.] 3.8.3.14. ([1] 1) ([c] c)

[3.8.3.16.] 3.8.3.15. ([1] 1) [F74-OA2]

[3.8.3.16.] 3.8.3.15. ([1] 1) [F71-OH2.3]

[3.8.3.16.] 3.8.3.15. ([1] 1) ([e] e) [F31-OS3.2]

[3.8.3.16.] 3.8.3.15. ([2] 2) [F74-OA2]

[3.8.3.17.] 3.8.3.16. ([1] 1) [F74-OA2]

[3.8.3.17.] 3.8.3.16. ([1] 1) ([d] d),([e] e) [F30-OS3.1]

[3.8.3.17.] 3.8.3.16. ([1] 1) ([f] f) [F30-OS3.1]

[3.8.3.17.] 3.8.3.16. ([1] 1) ([h] h) [F31-OS3.2]

[3.8.3.18.] 3.8.3.17. ([1] 1) [F74-OA2]
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[3.8.3.19.] 3.8.3.18. ([1] 1) [F74-OA2]

[3.8.3.19.] 3.8.3.18. ([1] 1) [F11-OS3.7]

[3.8.3.19.] 3.8.3.18. ([2] 2) no attributions

[3.8.3.20.] 3.8.3.19. ([1] 1) [F74-OA2]

[3.8.3.20.] 3.8.3.19. ([2] 2) no attributions

[3.8.3.21.] 3.8.3.20. ([1] 1) [F74-OA2]

[3.8.3.21.] 3.8.3.20. ([2] 2) [F74-OA2]

[3.8.3.22.] 3.8.3.21. ([1] 1) [F74-OA2]

[3.8.3.22.] 3.8.3.21. ([1] 1) [F30-OS3.1]

[3.8.3.22.] 3.8.3.21. ([1] 1) ([d] d) [F10-OS3.7]
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Proposed Change 1554

PROPOSED CHANGE

[3.8.2.8.] 3.8.2.8. Plumbing Facilities
[1] 1) Except as permitted by Sentence (2), a washroom in a storey to which a barrier-free path of

travel is required in accordance with Article 3.8.2.3., shall be barrier-free in accordance with
Subsection 3.8.3. (See Note A-3.8.2.8.(1) to (4).)

[2] 2) A washroom need not conform to the requirements of Sentence (1) provided
[a] a) it is located within a suite of residential occupancy or a suite of care occupancy,
[b] b) other barrier-free washrooms are provided on the same floor area within 45 m, or
[c] c) it is located in an individual suite that is

[i] i) used for a business and personal services occupancy, a mercantile occupancy
or an industrial occupancy,

[ii] ii) less than 500 m2 in area, and
[iii] iii) completely separated from, and without access to, the remainder of the

building.
(See Note A-3.8.2.8.(1) to (4).)

[3] 3) In a building in which water closets are required in accordance with Subsection 3.7.2., at
least one barrier-free water closet shall be provided in the entrance storey, unless
[a] a) a barrier-free path of travel is provided to barrier-free water closets elsewhere in the

building, or
[b] b) the water closets required by Subsection 3.7.2. are for dwelling units only.

(See Note A-3.8.2.8.(1) to (4).)

Submit a comment

Code Reference(s): NBC15 Div.B 3.8.2.8.
NBC15 Div.B 3.8.3.12.

Subject: Accessibility — Inclusive Plumbing Accommodation

Title: Adult Changing Space in Universal Washrooms

Description: This proposed change introduces requirements on the
provision of an adult changing space in universal washrooms
to accommodate persons who need assistance from an
attendant.

Related Code Change
Request(s):

CCR 689

Related Proposed
Change(s):

PCF 1558

PROPOSED
CHANGE
A-3.8.2.8.(1)
to
(4)

PROPOSED
CHANGE
A-3.8.2.8.(1)
to
(4)

PROPOSED
CHANGE
A-3.8.2.8.(1)
to
(4)
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[4] 4) Where alterations are made to an existing building, universal washrooms complying with
Subsection 3.8.3. are permitted to be provided in lieu of facilities for persons with physical
disabilities in washrooms used by the general public. (See Note A-3.8.2.8.(1) to (4).)

[5] 5) At least one water-closet stall or enclosure in a washroom required to be barrier-free shall
comply with Subsection 3.8.3.

[6] 6) Where urinals are provided in a barrier-free washroom, at least one urinal shall comply with
Subsection 3.8.3.

[7] 7) A barrier-free washroom shall be provided with a lavatory that complies with
Subsection 3.8.3.

[8] 8) Where mirrors are provided in a barrier-free washroom, at least one mirror shall comply with
Subsection 3.8.3.

[9] 9) Where drinking fountains are provided, at least one shall comply with Subsection 3.8.3.

[10] 10) Except within a suite of care occupancy or a suite of residential occupancy, where showers
are provided in a building, at least one shower stall in each group of showers shall comply
with Subsection 3.8.3.

[11] 11) Where a bathtub is installed in a suite of residential occupancy required to be barrier-free, it
shall comply with Subsection 3.8.3.

[12] --) At least one universal washroom on the first storey of buildings containing a Group A, Group
B, Division 2 or Group E major occupancy having an occupant load more than 500 shall
have an adult changing space conforming to Subsection 3.8.3.

[3.8.3.12.] 3.8.3.12. Universal Washrooms
(See Note A-3.8.3.12.)

[1] 1) A universal washroom shall
[a] a) be served by a barrier-free path of travel,
[b] b) have a door complying with Article 3.8.3.6. that

[i] i) has a latch-operating mechanism located 900 mm to 1 000 mm above the floor
that complies with Clause 3.8.3.8.(1)(b) and is capable of being locked from
the inside, and released from the outside in case of emergency, and

[ii] ii) if it is an outward swinging door that is not self-closing, has a door pull not
less than 140 mm long located on the inside so that its midpoint is not less
than 200 mm and not more than 300 mm from the hinged side of the door and
not less than 900 mm and not more than 1 000 mm above the floor (see Note
A-3.8.3.11.(1)(c)(vi)),

[c] c) have one lavatory conforming to Article 3.8.3.15.,
[d] d) have one water closet conforming to Article 3.8.3.13. and Clause 3.8.3.11.(1)(d), with

a clear floor space at least 900 mm wide that is parallel and adjacent to the open side
of the water closet,

[e] e) have grab bars conforming to Clauses 3.8.3.11.(1)(e) and (f),
[f] f) have a coat hook conforming to Clause 3.8.3.11.(1)(g),

[g] g) have a toilet paper dispenser conforming to Clause 3.8.3.11.(1)(h),

PROPOSED
CHANGE
A-3.8.2.8.(1)
to
(4)

PROPOSED
CHANGE
A-3.8.3.12.

PROPOSED
CHANGE
A-3.8.3.11.(1)(c)(vi)
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[h] h) unless a counter is provided, have a shelf located not more than 1 200 mm above the
floor, and

[i] i) be designed to permit a wheelchair to turn in an open space not less than 1 500 mm in
diameter.

[2] --) A universal washroom required to have an adult changing space as stipulated in Sentence
3.8.2.8.(12) shall
[a] --) be equipped with an adult change table,
[b] --) have a clear floor space to accommodate the adult change table that is 810 mm wide

by 1 830 mm long and does not overlap with the clear spaces required by Clauses
(1)(d) and (i), and Clause (c), and

[c] --) have a clear transfer space of 900 mm by 1 350 mm adjacent to the long side of the
clear floor space for the adult change table.

RATIONALE

General information

See the summary for subject Accessibility.

Problem

Although universal toilet rooms are discussed in Article 3.8.3.12., currently there is no requirement to provide
an adult changing space. Some people with low mobility require the help of an attendant for personal hygiene.
In these situations, an attendant may face difficulties providing assistance for personal hygiene if additional
means and space within a universal washroom are not provided.

Justification - Explanation

The proposed change addresses the current lack of privacy, means and space to accommodate people with low
mobility who may require assistance from an attendant.

Individual adult change spaces are recommended by the Access Design Standards Article M.3.7. and
introduce an important category not yet included in the National Building Code. At least one adult changing
space must be provided on the first storey in large buildings.

Impact analysis

The change will require less than an additional 1.5 m2 in one universal washroom in large buildings. As these
facilities are permitted to be located within a universal washroom, the overall impact will be minimal.
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Enforcement implications

No enforcement implications beyond the current practices required to enforce existing provisions.

Who is affected

Designers, building owners, contractors, AHJs and general public.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[3.8.2.8.] 3.8.2.8. ([1] 1) [F74-OA2]

[3.8.2.8.] 3.8.2.8. ([1] 1) [F72-OH2.1] [F71-OH2.3]

[3.8.2.8.] 3.8.2.8. ([2] 2) no attributions

[3.8.2.8.] 3.8.2.8. ([3] 3) [F72-OH2.1]

[3.8.2.8.] 3.8.2.8. ([3] 3) [F73-OA1]

[3.8.2.8.] 3.8.2.8. ([4] 4) no attributions

[3.8.2.8.] 3.8.2.8. ([5] 5) no attributions

[3.8.2.8.] 3.8.2.8. ([6] 6) no attributions

[3.8.2.8.] 3.8.2.8. ([7] 7) no attributions

[3.8.2.8.] 3.8.2.8. ([8] 8) no attributions

[3.8.2.8.] 3.8.2.8. ([9] 9) no attributions

[3.8.2.8.] 3.8.2.8. ([10] 10) no attributions

[3.8.2.8.] 3.8.2.8. ([11] 11) no attributions

-- (--) no attributions

-- (--) [F74-OA2]

[3.8.3.12.] 3.8.3.12. ([1] 1) [F74-OA2]

[3.8.3.12.] 3.8.3.12. ([1] 1) ([b] b) [F10-OS3.7]

[3.8.3.12.] 3.8.3.12. ([1] 1) ([c] c)

[3.8.3.12.] 3.8.3.12. ([1] 1) ([d] d)

[3.8.3.12.] 3.8.3.12. ([1] 1) ([e] e)

[3.8.3.12.] 3.8.3.12. ([1] 1) ([f] f) [F30-OS3.1]
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[3.8.3.12.] 3.8.3.12. ([1] 1) ([h] h) [F74-OA2]

[3.8.3.12.] 3.8.3.12. ([1] 1) [F72-OH2.1] [F71-OH2.3]

[3.8.3.12.] 3.8.3.12. ([1] 1) ([b] b) [F74-OA2]

-- (--) [F72-OH2.1] [F71-OH2.3]

Canadian Commission on Building and Fire Codes 1554

Last modified: 2020-01-13
Page: 5/5



Proposed Change 1558

PROPOSED CHANGE

[3.8.2.8.] 3.8.2.8. Plumbing Facilities
[1] 1) Except as permitted by Sentence (2), a washroom in a storey to which a barrier-free path of

travel is required in accordance with Article 3.8.2.3., shall be barrier-free in accordance with
Subsection 3.8.3. (See Note A-3.8.2.8.(1) to (4).)

[2] 2) A washroom need not conform to the requirements of Sentence (1) provided
[a] a) it is located within a suite of residential occupancy or a suite of care occupancy,
[b] b) other barrier-free washrooms are provided on the same floor area within 45 m, or
[c] c) it is located in an individual suite that is

[i] i) used for a business and personal services occupancy, a mercantile occupancy
or an industrial occupancy,

[ii] ii) less than 500 m2 in area, and
[iii] iii) completely separated from, and without access to, the remainder of the

building.
(See Note A-3.8.2.8.(1) to (4).)

[3] 3) In a building in which water closets are required in accordance with Subsection 3.7.2., at
least one barrier-free water closet shall be provided in the entrance storey, unless
[a] a) a barrier-free path of travel is provided to barrier-free water closets elsewhere in the

building, or
[b] b) the water closets required by Subsection 3.7.2. are for dwelling units only.

(See Note A-3.8.2.8.(1) to (4).)

[4] 4) Where alterations are made to an existing building, universal washrooms complying with
Subsection 3.8.3. are permitted to be provided in lieu of facilities for persons with physical
disabilities in washrooms used by the general public. (See Note A-3.8.2.8.(1) to (4).)

Submit a comment

Code Reference(s): NBC15 Div.B 3.8.2.8.
NBC15 Div.B 3.8.3.16.

Subject: Accessibility — Inclusive Plumbing Accommodation

Title: Universal Private Dressing and Shower Rooms

Description: This proposed change introduces requirements on the
provision of a universal private dressing and shower room
where public showering facilities are provided.

Related Proposed
Change(s):

PCF 1554

PROPOSED
CHANGE
A-3.8.2.8.(1)
to
(4)

PROPOSED
CHANGE
A-3.8.2.8.(1)
to
(4)

PROPOSED
CHANGE
A-3.8.2.8.(1)
to
(4)

PROPOSED
CHANGE
A-3.8.2.8.(1)
to
(4)
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[5] 5) At least one water-closet stall or enclosure in a washroom required to be barrier-free shall
comply with Subsection 3.8.3.

[6] 6) Where urinals are provided in a barrier-free washroom, at least one urinal shall comply with
Subsection 3.8.3.

[7] 7) A barrier-free washroom shall be provided with a lavatory that complies with
Subsection 3.8.3.

[8] 8) Where mirrors are provided in a barrier-free washroom, at least one mirror shall comply with
Subsection 3.8.3.

[9] 9) Where drinking fountains are provided, at least one shall comply with Subsection 3.8.3.

[10] 10) Except within a suite of care occupancy or a suite of residential occupancy, where showers
are provided in a building, at least one shower stall in each group of showers shall comply
with Subsection 3.8.3.

[11] --) Where showering facilities are provided for use by the general public or customers, or as part
of a common-use area for employees, at least one universal private dressing and shower room
conforming to Subsection 3.8.3. shall be provided.

[12] 11) Where a bathtub is installed in a suite of residential occupancy required to be barrier-free, it
shall comply with Subsection 3.8.3.

[3.8.3.16.] 3.8.3.16. Showers
[1] 1) Showers required by Sentence 3.8.2.8.(10) shall

[a] a) be not less than 1 500 mm wide and 900 mm deep,
[b] b) have a clear floor space at the entrance to the shower that is not less than 900 mm

deep and the same width as the shower, except that fixtures are permitted to project
into that space provided they do not restrict access to the shower (see Note
A-3.8.3.16.(1)(b)),

[c] c) have no doors or curtains that obstruct the controls or the clear floor space at the
entrance to the shower,

[d] d) have a slip-resistant floor surface,
[e] e) have a threshold not more than 13 mm higher than the finished floor, and where it is

higher than 6 mm, beveled to a slope no steeper than 1 in 2 (50%),
[f] f) have 2 grab bars that

[i] i) conform to Sentence 3.7.2.8.(1),
[ii] ii) one of which is not less than 1 000 mm long and located vertically on the side

wall 50 mm to 80 mm from the adjacent clear floor space, with its lower end
600 mm to 650 mm above the floor, and,

[iii] iii) one of which is L-shaped and located on the wall opposite the entrance to the
shower, with a horizontal member not less than 1 000 mm long mounted
750 mm to 870 mm above the floor and a vertical member not less than
750 mm long mounted 400 mm to 500 mm from the side wall on which the
other vertical grab bar is mounted,

(see Note A-3.8.3.16.(1)(f)),

PROPOSED
CHANGE
A-3.8.3.16.(1)(b)

PROPOSED
CHANGE
A-3.8.3.16.(1)(f)
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[g] g) have a hinged seat that is not spring-loaded or a fixed seat with a smooth, slip-
resistant surface and no rough edges, the seat being

[i] i) not less than 450 mm wide and 400 mm deep,
[ii] ii) mounted on the same side wall as the vertical grab bar, at 460 mm to 480 mm

above the floor, and
[iii] iii) designed to carry a minimum load of 1.3 kN,

[h] h) have a pressure-equalizing or thermostatic-mixing valve and other controls that
[i] i) comply with Clause 3.8.3.8.(1)(b),

[ii] ii) are mounted on the wall opposite the entrance to the shower at not more than
1 200 mm above the floor and within reach of the seat,

[i] i) have a hand-held shower head with not less than 1 800 mm of flexible hose located so
that it

[i] i) can be reached from a seated position,
[ii] ii) can be used in a fixed position at a height of 1 200 mm and 2 030 mm, and

[iii] iii) does not obstruct the use of the grab bars, and
[j] j) have recessed soap holders that can be reached from the seated position.

[2] --) A universal private dressing and shower room required by Sentence 3.8.2.8.(11)-2020 shall
[a] --) be located in a barrier-free path of travel,
[b] --) have a door capable of being locked from the inside and released from the outside in

case of emergency,
[c] --) have a lavatory and a mirror conforming to Article 3.8.3.15.,
[d] --) have a shower conforming to Sentence (1),
[e] --) have a bench that is at least 1 830 mm long by 760 mm wide and 480 mm to

520 mm high,
[f] --) have a clear transfer space adjacent to the long side of the bench that is 900 mm wide

and as long as the bench (see Note A-3.8.3.16.(2)(f)), and
[g] --) have a coat hook conforming to Clause 3.8.3.11.(1)(g).

Note A-3.8.3.16.(2)(f) Grab Bar at Bench.
Where a bench in a universal private dressing and shower room is located adjacent to a wall, it is
recommended that a grab bar be installed to assist users in transferring to the bench.

RATIONALE

General information

See the summary for subject Accessibility.
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Problem

Some people with low mobility may require the help of an attendant for showering and dressing. In these
situations additional space for specialized furnishings and additional privacy may be required since the
attendant may be of an opposite gender. There are no provisions for universal shower facilities.

Justification - Explanation

The NBC already provides requirements for universal washrooms intended to limit the probability that the
only barrier-free washroom facilities will be located in single sex washrooms, which could lead to the inability
of a caregiver of the opposite sex to provide assistance. Similarly, the proposed changes for universal shower
rooms provide additional space and privacy for persons requiring assistance when using shower and dressing
facilities, regardless of the caregiver’s gender.

Individual shower rooms are recommended by the Access Design Standards. Currently, many municipal public
recreational centres provide such a facility.

Impact analysis

The NBC does not require showers. However, where showers are provided, this proposed change requires at
least one universal shower room be provided. Therefore, this is a design choice.

Where a design choice is made to provide showers, then this change may require additional space, compared to
an accessible shower currently required in the NBC. The increase of the floor area may be limited, where a
universal shower room is located considering the location of banked shower stalls.

Enforcement implications

Building inspectors will be required to complete a visual inspection of universal shower rooms.

Who is affected

Occupants, designers, builders, and building officials.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[3.8.2.8.] 3.8.2.8. ([1] 1) [F74-OA2]

[3.8.2.8.] 3.8.2.8. ([1] 1) [F72-OH2.1] [F71-OH2.3]

[3.8.2.8.] 3.8.2.8. ([2] 2) no attributions

[3.8.2.8.] 3.8.2.8. ([3] 3) [F72-OH2.1]
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[3.8.2.8.] 3.8.2.8. ([3] 3) [F73-OA1]

[3.8.2.8.] 3.8.2.8. ([4] 4) no attributions

[3.8.2.8.] 3.8.2.8. ([5] 5) no attributions

[3.8.2.8.] 3.8.2.8. ([6] 6) no attributions

[3.8.2.8.] 3.8.2.8. ([7] 7) no attributions

[3.8.2.8.] 3.8.2.8. ([8] 8) no attributions

[3.8.2.8.] 3.8.2.8. ([9] 9) no attributions

[3.8.2.8.] 3.8.2.8. ([10] 10) no attributions

-- (--) [F74-OA2]

-- (--) no attributions

[3.8.2.8.] 3.8.2.8. ([12] 11) no attributions

[3.8.3.16.] 3.8.3.16. ([1] 1) [F74-OA2]

[3.8.3.16.] 3.8.3.16. ([1] 1) ([d] d),([e] e) [F30-OS3.1]

[3.8.3.16.] 3.8.3.16. ([1] 1) ([f] f) [F30-OS3.1]

[3.8.3.16.] 3.8.3.16. ([1] 1) ([h] h) [F31-OS3.2]

-- (--) [F74-OA2]

-- (--) [F71-OH2.3]

-- (--) [F73-OA1]

-- (--) [F10-OS3.7]

-- (--) [F74-OA2]

-- (--) [F74-OA2]
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Proposed Change 1590

PROPOSED CHANGE

[3.8.2.9.] 3.8.2.9. Assistive Listening Devices
[1] 1) In a building of assembly occupancy, all classrooms, auditoria, meeting rooms and theatres

with an area of more than 100 m2 shall be equipped with an assistive listening system
complying with Subsection 3.8.3.

[2] --) In buildings where information, goods or services are provided to the public at service
counters, at least one of the service counters shall be equipped with
[a] --) an assistive listening system or adaptive technology conforming to Subsection 3.8.3.,

and
[b] --) where there is a barrier to communication, such as a glass screen, an amplification

system.

[3.8.3.18.] 3.8.3.18. Assistive Listening Devices
(See Note A-3.8.3.18.)

[1] 1) Except as provided in Sentence (2), aAssistive listening systems required by Sentence
3.8.2.9.(1) Article 3.8.2.9. shall encompass the entire seating area.

[2] 2) If an assistive listening system referred to in Article 3.8.2.9. is an induction loop system, only
half the seating area in the room need be encompassed.

[3] --) The assistive listening system or adaptive technology required by Sentence 3.8.2.9.(2) shall
be an induction loop system or an adaptive technology of equivalent performance.

Note A-3.8.3.18. Assistive Listening Systems.
Wireless sound transmission systems, including FM, infrared or magnetic induction loop systems, improve
sound reception for persons with hearing disabilities by providing amplification which can be adjusted by each
user while blocking out unwanted background noise. Some of theseThese systems transmit a signal that is
picked up by a special receiver (FM, infrared) available for use by a person with a hearing disability, whether
or not a hearing aid is used. NeitherNone of the systems interferes with the listening enjoyment of others.

Submit a comment

Code Reference(s): NBC15 Div.B 3.8.2.9.
NBC15 Div.B 3.8.3.18.

Subject: Accessibility — Inclusive signage

Title: Assistive Listening Systems

Description: This proposed change introduces requirements on the
provision of assistive listening and amplification systems at
service counters.

PROPOSED
CHANGE
A-3.8.3.18.
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The transmitter can be jacked into an existing P.A. system amplifier or used independently with microphones.
The induction loop system requires users to sit in the area circumscribed by the loop; though installation of the
loop is relatively simple, the installer should be knowledgeable about these systems if proper functioning is to
be achieved. FM or infrared systems can be designed to broadcast signals which cover the entire room and thus
do not restrict seating to any one area. Figures A-3.8.3.18.-A and A-3.8.3.18.-B show the general configuration
of FM and infrared systems. Although portable systems (FM in particular) are available, these are best suited
to small audiences. Generally, the systems installed in church halls, auditoria, theatres and similar places of
assembly are not easily portable, as they are installed in a fixed location by a sound technician and form an
integral part of the P.A. system of the room or building.

Hard-wired systems (where a jack is provided at a particular seat) will not meet this requirement unlesswhen
adequate provisions are made to accommodate persons with hearing aids. In choosing the most appropriate
system, a number of factors must be taken into account including cost, installation and maintenance, suitability
to the audience, ease of operation and the need for privacy. Information on designers and suppliers of these
systems may be obtained from the Canadian Hearing Society.

Figure [A-3.8.3.18.-A] A-3.8.3.18.-A
FM sound transmission system
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Figure [A-3.8.3.18.-B] A-3.8.3.18.-B
Infrared sound transmission system
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RATIONALE

General information

See the summary for subject Accessibility.

Problem

Receiving services from someone behind a glass screen is difficult for a person with hearing loss. Furthermore,
the explanatory Note on assistive listening systems is out of date.
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Justification - Explanation

Persons with hearing loss have difficulty understanding someone who is speaking to them from behind a
physical barrier, such as glazing, or in a public space with ambient noise. An assistive listening system and
amplification system will help to facilitate clear communication.

In addition, the explanatory Note on assistive listening systems is revised to include infrared technology.

Impact analysis

The cost of an assistive listening system at a service counter can start at $300, depending on the type of system
installed. Allowing other systems (adaptive technologies) may reduce the cost associated with upcoming
technology. Providing assistive listening systems or adaptive technologies will allow persons with hearing loss
to access building services.

Enforcement implications

This proposed change can be enforced by the infrastructure currently available to enforce this Code.

Who is affected

People with hearing loss, designers, builders, building officials, and building owners.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[3.8.2.9.] 3.8.2.9. ([1] 1) no attributions

-- (--) [F74-OA2]

[3.8.3.18.] 3.8.3.18. ([1] 1) [F74-OA2]

[3.8.3.18.] 3.8.3.18. ([1] 1) [F11-OS3.7]

[3.8.3.18.] 3.8.3.18. ([2] 2) no attributions

-- (--) [F74-OA2]
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Proposed Change 1569

PROPOSED CHANGE

[3.8.2.10.] 3.8.2.10. Signs and Indicators
[1] 1) Signs complying withproviding visual information in accordance with Subsection 3.8.3. shall

be installed to indicate the location of
[a] a) barrier-free entrances,
[b] b) barrier-free washrooms,
[c] c) barrier-free showers,
[d] d) barrier-free elevators,
[e] e) barrier-free parking spaces, and
[f] f) assistive listening systems or adaptive technologies.facilities for persons with hearing

disabilities.

[2] 2) Where a washroom is not designed to accommodate persons with physical disabilities in a
storey to which a barrier-free path of travel is required, signs providing visual and tactile
information in accordance with Subsection 3.8.3. shall be providedinstalled to indicate the
location of barrier-free facilities.

[3] --) Except for doors that serve service spaces or are located within a suite, signs installed at or
near doors shall provide the same information in both visual and tactile forms in accordance
with Subsection 3.8.3.

[4] --) Directional signs shall provide visual information in accordance with Subsection 3.8.3. (See
Note A-3.8.2.10.(4).)

Note A-3.8.2.10.(4) Directional Signage.
The NBC requires that directional signs be provided in a number of situations. Although they are only required
to provide visual information, tactile directional signs should also be provided where practicable.

In some buildings, it may be necessary to supplement signs that provide visual and tactile information with
visual displays, such as information displays and electronic interactive displays (e.g., wayfinding, exhibits and

Submit a comment

Code Reference(s): NBC15 Div.B 3.8.2.10.
Subject: Accessibility — Inclusive signage

Title: Accessible Signage

Description: This proposed change specifies where signs with visual and
tactile information are required.

Related Proposed
Change(s):

PCF 1561
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self-serve points-of-sale). Visual displays are common in motion picture theatres, law courts, exhibition halls,
passenger stations/depots, museums, conference facilities, shops, stores and markets.

Wherever practicable, visual displays should be designed so that they are accessible to all people. In order to
be accessible to people with low vision, visually displayed information should also be audibly communicated,
either electronically or orally. Where touch screens are installed, an alternative means of accessing the
information should be provided, for example by providing tactile buttons on an interactive display or by
ensuring an attendant is always available to assist customers. Visual displays should also be accessible to
people who use mobility devices. The degree of operability should accommodate people using a wide range of
mobility devices (e.g., wheelchairs, scooters, walkers, canes) and people with a wide range of arm and hand
mobility. Approach side, mounting height above the finished floor, amount of knee space, types of controls
and the ability to reach them are particularly important considerations.

RATIONALE

General information

See the summary for subject Accessibility.

Problem

Accessible design intends to build an environment that can be used by people with the widest possible range of
abilities.

Many signs required by the NBC are only required to provide visual information. These are not inclusive
because they cannot be read by persons with low or no vision. These signs are important to limit the
probability that a person with low or no vision would be unacceptably impeded from using the building’s
facilities or circulating within it.

Justification - Explanation

This proposed change identifies which signs, intended for the general public, must be accessible for all. The
proposed change

• clarifies that these accessible signs must be legible by all occupants, including those with low or no
vision,

• states where these signs must be installed, and
• refers to the proper standard for the design of safety signs as well as signs for accessible facilities

(See PCF 1561).

These signs are required to limit the probability that a person with low or no vision would be unacceptably
impeded from using the building’s facilities or circulating within it.
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Impact analysis

In locations where a sign that provides visual information is already required, it is expected that the increase in
cost to make the same sign that provides tactile information is negligible (<1% increase in the cost of the sign).
In locations where an additional sign, providing tactile information, is required, the cost of the additional sign
is estimated to be approximately $50 to $80 per sign for a 150 mm × 150 mm engraved panel interior sign with
adhesive back and braille lettering.

Although not directly quantifiable, the societal benefits are related to limiting the probability that a person with
low or no vision would be unacceptably impeded from accessing a building, circulating within the building or
using its facilities.

Enforcement implications

This change can be enforced with the existing framework in place and would not require additional resources
other than the AHJ verifying that the required signage is in place.

Who is affected

Building occupants, architects, engineers, designers, owners, and AHJs.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[3.8.2.10.] 3.8.2.10. ([1] 1) [F74-OA2]

[3.8.2.10.] 3.8.2.10. ([1] 1) no attributions

[3.8.2.10.] 3.8.2.10. ([2] 2) [F74-OA2]

-- (--) [F74-OA2]

-- (--) no attributions

-- (--) [F74-OA2]

-- (--) no attributions
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Proposed Change 1504

PROPOSED CHANGE

[3.8.3.2.] 3.8.3.2. Barrier-Free Path of Travel
[1] 1) Except as required elsewhere in this Part or as permitted by Article 3.8.3.6. pertaining to

doorways, the unobstructed width of a barrier-free path of travel shall be not less than
920 mm.

[2] 2) Interior and exterior walking surfaces that are within a barrier-free path of travel shall
[a] a) have no opening that will permit the passage of a sphere more than 13 mm in

diameter,
[b] b) have any elongated openings oriented approximately perpendicular to the direction of

travel,
[c] c) be stable, firm and slip-resistant,
[d] d) have a cross slope no steeper than 1 in 50,
[e] e) be beveled at a maximum slope of 1 in 2 at changes in level between 6 mm and

13 mm, and
[f] f) be provided with sloped floors or ramps at changes in level more than 13 mm.

(See Note A-3.8.3.2.(2).)

[3] 3) A barrier-free path of travel is permitted to include ramps, passenger elevators or other
platform-equipped passenger-elevating devices to overcome a difference in level.

[4] 4) The width of a barrier-free path of travel that is more than 3024 m long shall be increased to
not less than 1 5001 700 mm for a length of 1 500 1 700 mm at intervals not exceeding
3024 m.

Submit a comment

Code Reference(s): NBC15 Div.B 3.8.3.2.
Subject: Accessibility — Anthropometrics

Title: Wheelchair-Turning Spaces in Long Narrow Barrier-Free
Paths of Travel

Description: In a narrow barrier-free path of travel that is long or that leads
to a dead-end or to a non-barrier-free means of access to
other areas (e.g., stairs), it might be difficult for a person
using a wheelchair to back up over a long distance. This
proposed change requires that sufficient space to turn a
wheelchair around be provided at the end of long narrow
sections of barrier-free paths of travel with no barrier-free way
out.

PROPOSED
CHANGE
A-3.8.3.2.(2)
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[5] --) Where a section of a barrier-free path of travel is less than 1 500 mm wide for a distance of
more than 12 m, it shall end in a clear floor space that is
[a] --) not less than 1 700 mm in diameter,
[b] --) not less than 1 700 mm by 1 500 mm, or
[c] --) T-shaped with overall dimensions measuring 1 700 mm wide by 1 500 mm long,

where the two arms of the “T” are not less than 1 000 mm wide and extend not less
than 300 mm from each side of the base of the “T” and the base is not less than
1 000 mm wide and extends not less than 500 mm from each arm.

(See Note A-3.8.3.2.(5).)

Note A-3.8.3.2.(5) Wheelchair-Turning Space.
Sentence 3.8.3.2.(5) presents three options for the design of clear floor spaces at the end of long narrow
sections of barrier-free paths of travel to allow persons using a wheelchair to turn around instead of having to
back up.

Figure A-3.8.3.2.(5)(c) illustrates one possible configuration of a T-shaped wheelchair-turning space.

Figure [A-3.8.3.2.(5)]
T-shaped wheelchair-turning space

RATIONALE

General information

See the summary for subject Accessibility.
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Problem

Backing up with a mobility device over a long distance may be difficult in a narrow path of travel. The NBC
currently has no requirement that limits the length of narrow sections of accessible paths of travel with no
barrier-free way out.

In addition, the current dimensions of corridor widths, which allow two persons using a wheelchair to pass
each other, accommodate only a limited portion of all available wheelchair sizes.

Furthermore, the distance between passing zones in NBC Sentence 3.8.3.2.(4) (i.e., 30 m) is too great, which
may force a person using a wheelchair to back up over a long distance.

Justification - Explanation

This proposed change introduces options that would prohibit the design of long narrow paths of travel with
no space for people who use a wheelchair to turn around instead of backing up. Three design options are
presented to provide minimum amounts of space dedicated to this function. Furthermore, some manoeuvring
spaces at doors, passing zones and T-shaped corridors may also serve as wheelchair-turning spaces.

Impact analysis

Floor spaces used for other functions could also serve as turning or passing zones, therefore, the impact of this
proposed change would be minimal. The inclusion of wheelchair-turning spaces could also be addressed at the
design stage without using additional floor space.

Enforcement implications

This proposed change can be enforced by the infrastructure currently available to enforce the Code.

Who is affected

Occupants, designers, builders, building officials.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[3.8.3.2.] 3.8.3.2. ([1] 1) [F73-OA1]

[3.8.3.2.] 3.8.3.2. ([2] 2) ([a] a),([b] b) [F30-OS3.1]

[3.8.3.2.] 3.8.3.2. ([2] 2) ([a] a),([b] b) [F73-OA1]

[3.8.3.2.] 3.8.3.2. ([2] 2) ([c] c),([d] d) [F73-OA1]

[3.8.3.2.] 3.8.3.2. ([2] 2) ([e] e),([f] f) [F73-OA1]
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[3.8.3.2.] 3.8.3.2. ([2] 2) ([e] e),([f] f) [F30-OS3.1]

[3.8.3.2.] 3.8.3.2. ([2] 2) ([c] c),([d] d) [F30-OS3.1]

[3.8.3.2.] 3.8.3.2. ([3] 3) no attributions

[3.8.3.2.] 3.8.3.2. ([4] 4) [F73-OA1]

-- (--) [F73-OA1]
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Proposed Change 1563

PROPOSED CHANGE

[3.8.3.2.] 3.8.3.2. Barrier-Free Path of Travel
[1] 1) Except as required elsewhere in this Part or as permitted by Sentence (2) and Article 3.8.3.6.

pertaining to doorways, the unobstructedclear width of a barrier-free path of travel shall be
not less than 1 000920 mm.

[2] --) The clear width of a barrier-free path of travel is permitted to be reduced to not less than
850 mm for a length no more than 600 mm, provided the clear floor space at either end of the
reduced-clear width section is level within a rectangular area
[a] --) whose dimension parallel to each end of the reduced-clear width section is not less

than 1 000 mm, and
[b] --) whose dimension perpendicular to each end of the reduced-clear width section is not

less than 1 500 mm.
(See Note A-3.8.3.2.(2).)

Note A-3.8.3.2.(2) Reduction in Clear Width of Barrier-Free Path of Travel.
Figure A-3.8.3.2.(2) presents schematic examples of barrier-free paths of travel with a section whose clear

width is reduced as permitted by Sentence 3.8.3.2.(2).

Figure [A-3.8.3.2.(2)]
Barrier-free paths of travel with a reduced-clear width section

Submit a comment

Code Reference(s): NBC15 Div.B 3.8.3.2.
Subject: Accessibility — Anthropometrics

Title: Minimum Clear Width of Barrier-Free Path of Travel

Description: This proposed change allows a reduction in the minimum
clear width of a barrier-free path of travel based on recent
anthropometric data.

Related Proposed
Change(s):

PCF 1565, PCF 1624
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[3] 2) Interior and exterior walking surfaces that are within a barrier-free path of travel shall
[a] a) have no opening that will permit the passage of a sphere more than 13 mm in

diameter,
[b] b) have any elongated openings oriented approximately perpendicular to the direction of

travel,
[c] c) be stable, firm and slip-resistant,
[d] d) have a cross slope no steeper than 1 in 50,
[e] e) be beveled at a maximum slope of 1 in 2 at changes in level between 6 mm and

13 mm, and
[f] f) be provided with sloped floors or ramps at changes in level more than 13 mm.

(See Note A-3.8.3.2.(2).)

[4] 3) A barrier-free path of travel is permitted to include ramps, passenger elevators or other
platform-equipped passenger-elevating devices to overcome a difference in level.

[5] 4) The width of a barrier-free path of travel that is more than 30 m long shall be increased to
not less than 1 500 mm for a length of 1 500 mm at intervals not exceeding 30 m.

RATIONALE

General information

See the summary for subject Accessibility.

Problem

Based on studies conducted by Dr. Edward Steinfeld, the dimensions currently stated in the NBC allow only
60% of all people who use wheelchairs to safely navigate in buildings.

Furthermore, the NBC does not allow a reduction in the clear width of a barrier-free path of travel for a short
distance.

PROPOSED
CHANGE
A-3.8.3.2.(2)
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Justification - Explanation

Sentence 3.8.3.2.(1) increases the minimum clear width of barrier-free paths of travel so that at least 90% of all
people who use wheelchairs can access and use buildings.

Sentence 3.8.3.2.(2) introduces a relaxation of the clear width of a barrier-free path of travel for a short
distance on the same basis as it is allowed for doorways.

Impact analysis

The clear width of 1 000 mm proposed in Sentence 3.8.3.2.(1) is less than the minimum width of 1 100 mm
required for corridors. For other locations, the proposed width is 80 mm wider. However, the proposed width
reduction will facilitate the design of barrier-free paths of travel. It is important to note that this proposed
change would not apply to dwelling units that have not been designated accessible by the authority having
jurisdiction.

Enforcement implications

This proposed change can be enforced by the infrastructure currently in place to enforce the Code.

Who is affected

Occupants, designers, builders, building officials.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[3.8.3.2.] 3.8.3.2. ([1] 1) [F73-OA1]

-- (--) no attributions

[3.8.3.2.] 3.8.3.2. ([3] 2) ([a] a),([b] b) [F30-OS3.1]

[3.8.3.2.] 3.8.3.2. ([3] 2) ([a] a),([b] b) [F73-OA1]

[3.8.3.2.] 3.8.3.2. ([3] 2) ([c] c),([d] d) [F73-OA1]

[3.8.3.2.] 3.8.3.2. ([3] 2) ([e] e),([f] f) [F73-OA1]

[3.8.3.2.] 3.8.3.2. ([3] 2) ([e] e),([f] f) [F30-OS3.1]

[3.8.3.2.] 3.8.3.2. ([3] 2) ([c] c),([d] d) [F30-OS3.1]

[3.8.3.2.] 3.8.3.2. ([4] 3) no attributions

[3.8.3.2.] 3.8.3.2. ([5] 4) [F73-OA1]
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Proposed Change 1577

PROPOSED CHANGE

[3.8.3.3.] 3.8.3.3. Exterior Walks
[1] 1) Exterior walks that form part of a barrier-free path of travel shall

[a] a) have a slip-resistant, continuous and even surface,
[b] b) be not less than 1 1001 600 mm wide, and
[c] c) have a level area conforming to Clause 3.8.3.5.(1)(c) adjacent to an entrance

doorway, and.
[d] --) be designed in accordance with Clause 8.2.1 of CSA B651, “Accessible Design for

the Built Environment.”

RATIONALE

General information

See the summary for subject Accessibility.

Problem

An objective of this Code is to limit the probability that, as a result of the design or construction of the
building, a person with a physical or sensory limitation will be unacceptably impeded from accessing the
building. A literature review conducted by the TG on Accessibility showed that the current NBC provisions for
the minimum required width of exterior walks that form part of an accessible path of travel only facilitate the
safe use of approximately 60% of all wheelchairs. This indicates that the code objective for this requirement in
not being met with the current provision.

The current minimum width required for exterior walks is based on the assumption that this minimum
dimension is available to users at all times. In regions of the country where significant snowfalls occur, snow
clearing operations typically result in reduced useable path width making navigation of the exterior walk by
persons with physical or sensory limitations difficult.

Submit a comment

Code Reference(s): NBC15 Div.B 3.8.3.3.
Subject: Accessibility — Anthropometrics

Title: Design of Exterior Barrier-Free Paths of Travel

Description: This proposed change revises the requirements for exterior
walks that form part of a barrier-free path of travel.
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Further, in locations where exterior walks forming part of an accessible path of travel are adjacent to vehicular
traffic routes, there is a risk of contact with a vehicle, particularly for a person with a physical or sensory
limitation, which exposes the person to an unacceptable risk of injury due to contact with a vehicle. The
current code provisions do not provide adequate protection for exterior walks adjacent to vehicle access
routes.

Justification - Explanation

This proposal increases the minimum width of an exterior walk forming part of an accessible path of travel to
accommodate at least 90% of all wheelchairs. In addition, the increased width will account for some of the
reduction in clear width of an exterior walk due to snow clearing operations.

To address the safety of persons with with a physical or sensory limitation using exterior walks part of an
accessible path of travel adjacent to vehicle circulation routes, reference is made to Clause 8.2.1 of CSA B651,
“Accessible Design for the Built Environment” which contains measures to afford an acceptable level of
protection.

Impact analysis

The increase in unit cost for the additional 500 mm width of an exterior walk is estimated to be approximately
$40 to $90 per linear meter of exterior walk for a precast concrete paver walk surface. If the exterior walk is
adjacent to a vehicle route and the surface material is the same for both the exterior walk and the vehicle route,
then there is not expected to be any increase in material or construction cost for the increased width of the
walk. Also, since the walk referred to in this provision is on the exterior of the building, there is no cost
associated with reduced useable space within the building, since it is assumed that the exterior walk would be
contained within a landscaped area.

The direct cost associated with providing protection measures for exterior walks adjacent to vehicle access
routes depends on the protection measure employed. Estimated unit costs for some potential protection
measures are:

Concrete curb: $30 to $200 per linear meter of curb

Metal railing: $320 to $460 per linear meter of railing

Tactile warning tiles: $210 to $270 per square meter of tactile warning surface

Steel pipe bollard: $750 to $900 per bollard

Some or all of these additional capital construction costs may be mitigated by considering the exterior walk
during the design and planning phase of the building by incorporating building or landscape elements into the
design which may also serve the intent of providing a clear, designated, safe exterior walk forming part of an
accessible path of travel.

The benefit associated with increasing the minimum width of the exterior walk and providing protection for
persons with a physical or sensory limitation using an exterior walk result from meeting the objectives
associated with these provisions of providing an adequate accessible path of travel even during winter, and
also limiting the probability of injury by rolling off the edge. It will also allow two wheelchair users to pass in
opposite direction. These benefits are not directly quantifiable, but they represent a great societal benefit.
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Enforcement implications

This change can be enforced by the infrastructure currently available to enforce this Code.

Who is affected

Designers, building owners, contractors, regulators and general public especially those in wheelchairs.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[3.8.3.3.] 3.8.3.3. ([1] 1) ([a] a) [F73-OA1]

[3.8.3.3.] 3.8.3.3. ([1] 1) ([a] a) [F30-OS3.1]

[3.8.3.3.] 3.8.3.3. ([1] 1) ([b] b) [F73-OA1]

[3.8.3.3.] 3.8.3.3. ([1] 1) ([c] c)

[3.8.3.3.] 3.8.3.3. ([1] 1) (d) [F30-OS3.1]
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Proposed Change 1580

PROPOSED CHANGE

[3.8.3.5.] 3.8.3.5. Ramps
[1] 1) A ramp located in a barrier-free path of travel shall

[a] a) have a clear width not less than 8701 000 mm (see Note A-3.4.3.4.),
[b] b) have a uniform slope along its length not more than 1 in 12 (see Note A-3.8.3.5.(1)(b)

),
[c] c) have a level area not less than 1 5001 700 mm by 1 5001 700 mm at the top and

bottom and at intermediate levels of a ramp leading to a door, so that on the latch side
the level area extends not less than

[i] i) 600 mm beyond the edge of the door opening where the door opens towards
the ramp, or

[ii] ii) 300 mm beyond the edge of the door opening where the door opens away
from the ramp,

(see Note A-3.8.3.5.(1)(c)),
[d] d) have a level area not less than 1 2001 350 mm long and at least the same width as the

ramp
[i] i) at intervals not more than 9 m along its length, and

[ii] ii) where there is an abrupt change in the direction of the ramp, and
[e] e) except as provided in Sentences (2) and (3), be equipped with handrails conforming to

Article 3.4.6.5., except that they shall be not less than 865 mm and not more than
965 mm high, and

[f] f) be equipped with guards conforming to Article 3.4.6.6.

[2] 2) Handrails installed in addition to required handrails need not comply with the height
requirements stated in Clause (1)(e).

[3] 3) The requirement for handrails in Clause (1)(e) need not apply to a ramp serving as an aisle
for fixed seating.

Submit a comment

Code Reference(s): NBC15 Div.B 3.8.3.5.
Subject: Accessibility — Anthropometrics

Title: Dimensions of Accessible Ramps

Description: This proposed change revises the minimum dimensions of
accessible ramps based on the findings of recent studies into
the minimum dimensions that would allow at least 90% of all
sizes of wheelchairs to be used in buildings.

Related Proposed
Change(s):

PCF 1595

PROPOSED
CHANGE
A-3.4.3.4.

PROPOSED
CHANGE
A-3.8.3.5.(1)(b)

PROPOSED
CHANGE
A-3.8.3.5.(1)(c)
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[4] 4) The surfaces of ramps and landings shall
[a] a) be hard or resilient where the ramp is steeper than 1 in 15 (see Note A-3.8.3.5.(4)(a)),
[b] b) have a cross slope no steeper than 1 in 50, and
[c] c) where exposed to water, be designed to drain.

[5] 5) Ramps and landings not at grade or adjacent to a wall shall have edge protection consisting
of
[a] a) a curb not less than 75 mm high, or
[b] b) a raised barrier or rail located not more than 100 mm from the ramp or landing

surface.

[6] 6) Floors or walks in a barrier-free path of travel having a slope steeper than 1 in 20 shall be
designed as ramps.

RATIONALE

General information

See the summary for subject Accessibility.

Problem

The purpose of barrier-free design is to provide an environment that supports the independent functioning of
individuals so that they can get into the building/facility and participate without assistance. Based on studies
conducted by Edward Steinfeld, the dimensions currently stated in the NBC allow only about 60% of all
wheelchairs to safely navigate in buildings. Therefore, it is necessary to increase the minimum dimensions of
barrier-free ramps to allow more people in wheelchairs to access and use the building/facility.

Justification - Explanation

This proposal increases the minimum dimensions for accessible ramps so that at least 90% of all wheelchairs
can be used in buildings. The proposed dimensions are determined by the Task Group on Accessibility after
taking into account the recent studies and provisions in the Ontario Building Code.

Impact analysis

There will be additional costs associated with this change as the dimensions of the accessible ramps are larger
than previous. The labour and material costs will be increased. In addition, there is a loss of usable indoor
space which may be quantified in monetary terms.

The benefit would be to allow more disabled people in wheelchairs to access and use the buildings and
facilities without additional assistance.

PROPOSED
CHANGE
A-3.8.3.5.(4)(a)
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Enforcement implications

This change can be enforced by the infrastructure currently available to enforce this Code.

Who is affected

Designers, building owners, contractors, regulators and general public especially those in wheelchairs.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[3.8.3.5.] 3.8.3.5. ([1] 1) ([b] b),([e] e) [F73-OA1]

[3.8.3.5.] 3.8.3.5. ([1] 1) ([d] d) [F30-OS3.1]

[3.8.3.5.] 3.8.3.5. ([1] 1) ([d] d)

[3.8.3.5.] 3.8.3.5. ([1] 1) ([c] c) [F73-OA1]

[3.8.3.5.] 3.8.3.5. ([1] 1) ([d] d) [F73-OA1]

[3.8.3.5.] 3.8.3.5. ([1] 1) ([e] e),([f] f)

[3.8.3.5.] 3.8.3.5. ([1] 1) ([b] b),([e] e) [F30-OS3.1]

[3.8.3.5.] 3.8.3.5. ([1] 1) ([a] a)

[3.8.3.5.] 3.8.3.5. ([1] 1) ([c] c) [F30-OS3.1]

[3.8.3.5.] 3.8.3.5. ([2] 2) no attributions

[3.8.3.5.] 3.8.3.5. ([3] 3) no attributions

[3.8.3.5.] 3.8.3.5. ([4] 4) a) [F73-OA1]

[3.8.3.5.] 3.8.3.5. ([4] 4) b) and c) [F30-OS3.1]

[3.8.3.5.] 3.8.3.5. ([5] 5) [F30-OS3.1]

[3.8.3.5.] 3.8.3.5. ([6] 6) no attributions
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Proposed Change 1565

PROPOSED CHANGE

[3.8.3.6.] 3.8.3.6. Doorways and Doors
[1] 1) Except where stated otherwise, this Article applies to swinging and sliding doors.

[2] 2) Every doorway that is located in a barrier-free path of travel shall have a clear width not less
than 850 mm when the door is in the open position. (See Note A-3.8.3.6.(2).)

[3] 3) Doorways in a path of travel to at least one bathroom within a suite of residential occupancy
shall have a clear width not less than 800 mm when the doors are open. (See Note
A-3.8.3.6.(3).)

[4] 4) Door-operating devices shall
[a] a) comply with Clause 3.8.3.8.(1)(b), and
[b] b) be operable at a height between 900 mm and 1 100 mm above the floor.

(See Note A-3.8.3.6.(4).)

[5] 5) A threshold for a doorway referred to in Sentences (2) and (3) shall be not more than 13 mm
higher than the finished floor surface and shall be beveled to facilitate the passage of
wheelchairs.

[6] 6) Power door operators required by Sentence 3.8.2.7.(1) shall
[a] a) activate automatically or through the use of controls that

[i] i) are located in a barrier-free path of travel,
[ii] ii) are marked with the International Symbol of Access,

[iii] iii) are located clear of the door swing and no more than 1 500 mm from that door
swing,

[iv] iv) comply with Subclause 3.8.3.8.(1)(a)(ii),
[v] v) are operable from a height between 150 mm and 300 mm as well as between

900 mm and 1 100 mm above the floor, and
[vi] vi) are operable by touching or approaching any part of their surface with a fist,

arm or foot, and

Submit a comment

Code Reference(s): NBC15 Div.B 3.8.3.6.
Subject: Accessibility — Anthropometrics

Title: Manoeuvring Areas at Doorways

Description: This proposed change revises the dimensions of
manoeuvring areas at doorways based on recent
anthropometric data.

Related Proposed
Change(s):

PCF 1563, PCF 1624

PROPOSED
CHANGE
A-3.8.3.6.(2)

PROPOSED
CHANGE
A-3.8.3.6.(3)

PROPOSED
CHANGE
A-3.8.3.6.(4)
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[b] b) unless equipped with safety sensors,
[i] i) fully open the door in not less than 3 s, and

[ii] ii) require a force not more than 65 N to stop movement of the door.
(See Note A-3.8.3.6.(6) and (7).)

[7] 7) A cane-detectable guard shall be installed on the hinged side of power-assisted doors that
swing open into the path of travel. (See Note A-3.8.3.6.(6) and (7).)

[8] 8) Except as provided in Sentence (9) and except for a door with a power door operator
complying with Sentence (6), when unlatched, a door in a barrier-free path of travel shall
open when the force applied to the handle, push plate or latch-releasing device is not more
than
[a] a) 38 N in the case of an exterior swinging door,
[b] b) 22 N in the case of an interior swinging door, or
[c] c) 22 N in the case of a sliding door.

[9] 9) Sentence (8) does not apply to a door at the entrance to a dwelling unit, or where greater
forces are required in order to close and latch the door against the prevailing difference in air
pressure on opposite sides of the door. (See Note A-3.8.3.6.(9).)

[10] 10) Except for a door at the entrance to a dwelling unit, a closer for an interior door in a barrier-
free path of travel shall have a closing period of not less than 3 s measured from when the
door is in an open position of 70° to the doorway, to when the door reaches a point 75 mm
from the closed position, measured from the leading edge of the latch side of the door. (See
Note A-3.8.3.6.(10).)

[11] 11) Unless equipped with a power door operator complying with Sentence (6), a swinging door
in a barrier-free path of travel shall have a clear space on the latch side extending the height
of the doorway and not less than
[a] a) 600 mm beyond the edge of the door opening if the door swings toward the approach

side, and
[b] b) 300 mm beyond the edge of the door opening if the door swings away from the

approach side.
(See Note A-3.8.3.6.(11).)

[12] 12) A vestibule located in a barrier-free path of travel shall be arranged to allow the movement
of wheelchairs between doors and shall provide a distance between 2 doors in series of not
less than 1 2001 350 mm plus the width of any door that swings into the space in the path of
travel from one door to another.

[13] 13) Only the active leaf in a multiple-leaf door in a barrier-free path of travel need conform to
the requirements of this Article.

[14] --) Except as provided in Clause 3.8.3.5.(1)(c) and Sentence (16), the clear floor space on the
pull side of a swinging door in a barrier-free path of travel shall be level within a rectangular
area of not less than 1 700 mm by 1 500 mm measured from the hinged side of the door. (See
Note A-3.8.3.6.(14) to (16).)

PROPOSED
CHANGE
A-3.8.3.6.(6)
and
(7)

PROPOSED
CHANGE
A-3.8.3.6.(6)
and
(7)

PROPOSED
CHANGE
A-3.8.3.6.(9)

PROPOSED
CHANGE
A-3.8.3.6.(10)

PROPOSED
CHANGE
A-3.8.3.6.(11)
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[15] 14) Except as provided in Clause 3.8.3.5.(1)(c) and Sentence (16), the clear floor surfacespace on
the push side of a swinging door and on each side of a sliding door in a barrier-free path of
travel shall be level within a rectangular area
[a] a) whose dimension parallel to the closed door is not less than 1 200 mmas wide as the

door plus the clearance required on the latch sideby Sentence (11), and
[b] b) whose dimension perpendicular to the closed door is not less than the width of the

barrier-free path of travel but need not exceed 1 500 mm.
(See Note A-3.8.3.6.(14) to (16).)

[16] --) Where a door referred to in Sentences (14) and (15) is equipped with a power door operator
complying with Sentence (6), the width of the clear floor space parallel to the closed door is
permitted to be not less than 1 000 mm. (See Note A-3.8.3.6.(14) to (16).)

Note A-3.8.3.6.(14) to (16) Minimum Clear Floor Space at Doors in a Barrier-Free Path of
Travel.
Figure A-3.8.3.6.(14) to (16) presents schematic examples of the minimum clear floor space required at doors
in a barrier-free path of travel.

Figure [A-3.8.3.6.(14) to (16)]
Minimum clear floor space required at doors in a barrier-free path of travel
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RATIONALE

General information

See the summary for subject Accessibility.

Problem

The dimensions of the manoeuvring area currently required by the NBC at doorways in a barrier-free path of
travel are too small to accommodate 90% of wheelchairs and are insufficient for a side approach in a
wheelchair. They do not allow a wheelchair user to safely navigate through a doorway.

Justification - Explanation

The proposed new dimensions would allow 90% of all wheelchair users to safely navigate through doorways
in barrier-free paths of travel. They were developed based on a study conducted in the US by Dr. Edward
Steinfeld and the ISO/TC 59/SC 16 Technical Committee.

Impact analysis

The impact of this proposed change would be minimal as the new dimensions can be implemented at the
design stage. More manoeuvring space will be safer of users.

Enforcement implications

This proposed change can be enforced by the infrastructure currently in place to enforce the Code.

Who is affected

Occupants, designers, builders, building officials.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[3.8.3.6.] 3.8.3.6. ([1] 1) no attributions

[3.8.3.6.] 3.8.3.6. ([2] 2) [F73-OA1]

[3.8.3.6.] 3.8.3.6. ([3] 3) [F74-OA2]

[3.8.3.6.] 3.8.3.6. ([4] 4) [F74-OA2]
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[3.8.3.6.] 3.8.3.6. ([4] 4) [F10-OS3.7]

[3.8.3.6.] 3.8.3.6. ([5] 5) [F74-OA2]

[3.8.3.6.] 3.8.3.6. ([5] 5) [F10-OS3.7]

[3.8.3.6.] 3.8.3.6. ([6] 6) [F73-OA1]

[3.8.3.6.] 3.8.3.6. ([7] 7) [F30-OS3.1]

[3.8.3.6.] 3.8.3.6. ([8] 8) [F73-OA1]

[3.8.3.6.] 3.8.3.6. ([9] 9) no attributions

[3.8.3.6.] 3.8.3.6. ([10] 10) [F30-OS3.1]

[3.8.3.6.] 3.8.3.6. ([10] 10) [F73-OA1]

[3.8.3.6.] 3.8.3.6. ([10] 10) no attributions

[3.8.3.6.] 3.8.3.6. ([11] 11) [F73-OA1]

[3.8.3.6.] 3.8.3.6. ([12] 12) [F30-OS3.1]

[3.8.3.6.] 3.8.3.6. ([12] 12) [F73-OA1]

[3.8.3.6.] 3.8.3.6. ([13] 13) no attributions

-- (--) [F73-OA1]

[3.8.3.6.] 3.8.3.6. ([15] 14) [F73-OA1]

-- (--) no attributions
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Proposed Change 1588

PROPOSED CHANGE

[3.8.3.6.] 3.8.3.6. Doorways and Doors
[1] 1) Except where stated otherwise, this Article applies to swinging and sliding doors.

[2] 2) Every doorway that is located in a barrier-free path of travel shall have a clear width not less
than 800 mm when the door is in the open position. (See Note A-3.8.3.6.(2).)

[3] 3) Doorways in a path of travel to at least one bathroom within a suite of residential occupancy
shall have a clear width not less than 800 mm when the doors are open. (See Note
A-3.8.3.6.(3).)

[4] 4) Door-operating devices shall
[a] a) comply with Clause 3.8.3.8.(1)(b), and
[b] b) be operable at a height between 900 mm and 1 100 mm above the floor.

(See Note A-3.8.3.6.(4).)

[5] 5) A threshold for a doorway referred to in Sentences (2) and (3) shall be not more than 13 mm
higher than the finished floor surface and shall be beveled to facilitate the passage of
wheelchairs.

[6] 6) Power door operators required by Sentence 3.8.2.7.(1) shall
[a] a) activate automatically or through the use of controls that

[i] i) are located in a barrier-free path of travel,
[ii] ii) are marked with the International Symbol of Access,

[iii] iii) are located clear of the door swing and no more than 1 500 mm from that door
swing,

[iv] iv) comply with Subclause 3.8.3.8.(1)(a)(ii),
[v] v) are operable from a height between 150 mm and 300 mm as well as between

900 mm and 1 100 mm above the floor, and

Submit a comment

Code Reference(s): NBC15 Div.B 3.8.3.6.
NBC15 Div.B 3.3.1.13.
NBC15 Div.B 3.4.6.11.

Subject: Accessibility — Anthropometrics

Title: Colour Contrast of Doors

Description: This proposed change introduces a requirement for doors
serving public corridors, corridors used by the public, and
washrooms to be visually contrasting with adjacent surfaces
so they are accessible to people with low vision.

PROPOSED
CHANGE
A-3.8.3.6.(2)

PROPOSED
CHANGE
A-3.8.3.6.(3)

PROPOSED
CHANGE
A-3.8.3.6.(4)
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[vi] vi) are operable by touching or approaching any part of their surface with a fist,
arm or foot, and

[b] b) unless equipped with safety sensors,
[i] i) fully open the door in not less than 3 s, and

[ii] ii) require a force not more than 65 N to stop movement of the door.
(See Note A-3.8.3.6.(6) and (7).)

[7] 7) A cane-detectable guard shall be installed on the hinged side of power-assisted doors that
swing open into the path of travel. (See Note A-3.8.3.6.(6) and (7).)

[8] 8) Except as provided in Sentence (9) and except for a door with a power door operator
complying with Sentence (6), when unlatched, a door in a barrier-free path of travel shall
open when the force applied to the handle, push plate or latch-releasing device is not more
than
[a] a) 38 N in the case of an exterior swinging door,
[b] b) 22 N in the case of an interior swinging door, or
[c] c) 22 N in the case of a sliding door.

[9] 9) Sentence (8) does not apply to a door at the entrance to a dwelling unit, or where greater
forces are required in order to close and latch the door against the prevailing difference in air
pressure on opposite sides of the door. (See Note A-3.8.3.6.(9).)

[10] 10) Except for a door at the entrance to a dwelling unit, a closer for an interior door in a barrier-
free path of travel shall have a closing period of not less than 3 s measured from when the
door is in an open position of 70° to the doorway, to when the door reaches a point 75 mm
from the closed position, measured from the leading edge of the latch side of the door. (See
Note A-3.8.3.6.(10).)

[11] 11) Unless equipped with a power door operator complying with Sentence (6), a swinging door
in a barrier-free path of travel shall have a clear space on the latch side extending the height
of the doorway and not less than
[a] a) 600 mm beyond the edge of the door opening if the door swings toward the approach

side, and
[b] b) 300 mm beyond the edge of the door opening if the door swings away from the

approach side.
(See Note A-3.8.3.6.(11).)

[12] 12) A vestibule located in a barrier-free path of travel shall be arranged to allow the movement
of wheelchairs between doors and shall provide a distance between 2 doors in series of not
less than 1 200 mm plus the width of any door that swings into the space in the path of travel
from one door to another.

[13] 13) Only the active leaf in a multiple-leaf door in a barrier-free path of travel need conform to
the requirements of this Article.

[14] 14) Except as provided in Clause 3.8.3.5.(1)(c), the floor surface on each side of a door in a
barrier-free path of travel shall be level within a rectangular area
[a] a) as wide as the door plus the clearance required on the latch side by Sentence (11), and

PROPOSED
CHANGE
A-3.8.3.6.(6)
and
(7)

PROPOSED
CHANGE
A-3.8.3.6.(6)
and
(7)

PROPOSED
CHANGE
A-3.8.3.6.(9)

PROPOSED
CHANGE
A-3.8.3.6.(10)

PROPOSED
CHANGE
A-3.8.3.6.(11)
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[b] b) whose dimension perpendicular to the closed door is not less than the width of the
barrier-free path of travel but need not exceed 1 500 mm.

[15] --) Except for care facilities for persons with dementia, doorways leading from a public corridor
or a corridor used by the public that provide access to a public space or an exit shall be
provided with a door or door frame whose colour or value contrasts noticeably with adjacent
wall surfaces. (See Note A-3.4.6.11.(4)-2020.)

[3.3.1.13.] 3.3.1.13. Doors and Door Hardware
(See also Sentence 3.8.3.6.(15)-2020.)

[1] 1) Except as required by Article 3.3.3.4., a door that opens into or is located within a public
corridor or other facility that provides access to exit from a suite shall
[a] a) provide a clear opening of not less than 800 mm if there is only one door leaf,
[b] b) in a doorway with multiple leaves, have the active leaf providing a clear opening of

not less than 800 mm,
[c] c) not open onto a step, and
[d] d) have a threshold not more than 13 mm higher than the surrounding finished floor

surface, except where it
[i] i) is used to confine the spillage of flammable liquids within a service room or

within a room in an industrial occupancy, or
[ii] ii) provides access to an exterior balcony, unless the balcony is required by

Clause 3.3.1.7.(1)(c).

[2] 2) Except as provided in Sentences (6) and (7), a door in an access to exit shall be readily
openable in travelling to an exit without requiring keys, special devices or specialized
knowledge of the door-opening mechanism.

[3] 3) Except as permitted by Sentence (4), door release hardware shall comply with
Clause 3.8.3.8.(1)(b) and the door shall be openable with not more than one releasing
operation. (See also Sentence 3.8.3.6.(4).)

[4] 4) An egress door from an individual dwelling unit or from a suite of residential occupancy is
permitted to be provided with additional devices that require a releasing operation additional
to the main door release hardware, provided the devices are readily operable from the inside
without the use of keys, special devices or specialized knowledge. (See Note A-3.3.1.13.(4).)

[5] 5) Door release hardware shall be installed not more than 1 200 mm above the finished floor.

[6] 6) An egress door in an access to exit serving a contained use area or an impeded egress zone is
permitted to be equipped with locking devices, provided they can be released either locally or
remotely in conformance with Sentence (8) or (9). (See Note A-3.3.1.13.(6).)

[7] 7) A door in an access to exit is permitted to be equipped with an electromagnetic lock
conforming to Sentence 3.4.6.16.(4) or (5).

[8] 8) Local locking devices permitted by Sentence (6) shall be operable by a key from both sides
of the door.

[9] 9) Controls for the remote release of door locking devices permitted by Sentence (6) shall be
located in an area readily available to security personnel.

PROPOSED
CHANGE
A-3.3.1.13.(4)

PROPOSED
CHANGE
A-3.3.1.13.(6)
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[10] 10) Locking devices permitted by Sentence (6) that are electrically operated shall be
[a] a) designed to operate on emergency power, and
[b] b) capable of manual release by security personnel.

[3.4.6.11.] 3.4.6.11. Doors
(See also Sentence 3.8.3.6.(15)-2020.)

[1] 1) The distance between a stair riser and the leading edge of a door during its swing shall be not
less than 300 mm.

[2] 2) Except as provided in Sentence (3) and where doorways are used to confine the spillage of
flammable liquids within a service room or within a room in an industrial occupancy, a
threshold for a doorway in an exit shall be not more than 13 mm higher than the surrounding
finished floor surface.

[3] 3) Except for doors providing access to ground level as required by Clause 3.3.1.7.(1)(d)
and (e), an exit door is permitted to open onto not more than one step which shall be not more
than 150 mm high where there is a risk of blockage by ice or snow.

[4] 4) Exit doors shall be clearly identifiable. (See Note A-3.4.6.11.(4).)

[5] 5) No door leaf in an exit doorway with more than one leaf shall be less than 610 mm wide.

[6] 6) Where an exit door leading directly to the outside is subject to being obstructed by parked
vehicles or storage because of its location, a visible sign or a physical barrier prohibiting such
obstructions shall be installed on the exterior side of the door.

RATIONALE

General information

See the summary for subject Accessibility.

Problem

Doors on the exterior walls of a building provide access to and from the building. Interior doors provide access
to and from spaces within the building. The intent of accessible design is to build environments that can be
used by the widest range of people of all levels of ability, operating within the widest possible range of
situations. Its intent is to make buildings usable and accessible to all people (whether they have a disability or
not).

While a door is easily identified by most people without vision issues, people with low vision may have
difficulty noticing a door if its colour is similar to the colour of adjacent wall surfaces. In the event of a fire
emergency, people with low vision may be unable to quickly identify doors leading to the exterior, which
could delay their evacuation and movement. Furthermore, smoke can make it even more difficult for people
with low vision to identify exit doors. This could lead to severe consequences such as burns, smoke inhalation,
and even death.

PROPOSED
CHANGE
A-3.4.6.11.(4)
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In addition, it may be difficult for people with low vision to locate washroom doors if they are similar
in colour to the adjacent wall surfaces.

Justification - Explanation

This proposed change requires that doors or door frames in certain locations be visually contrasting in colour
from adjacent wall surfaces. This change would help people with low vision to easily identify doors and exits.
Public corridors, corridors used by the public, exits and egress points are critical locations for occupants to be
able to identify quickly in the event of an emergency.

In addition, washrooms are one of the most frequently used spaces in buildings. Since special designs and
layouts can be implemented for people who use wheelchairs, it is reasonable to make the effort to facilitate the
identification of washrooms for people with low vision.

Impact analysis

There would be no additional costs or only minor ones imposed by this proposed change. The requirement can
easily be met by choosing a different colour of paint for doors or door frames to distinguish them from
adjacent walls. Any impact that could be associated with this proposed change would be minimized if
addressed at the design stage. This proposed change would facilitate the prompt evacuation of buildings and
reduce the potential for people with low vision to suffer personal injuries or death.

Enforcement implications

This proposed change can be enforced by the infrastructure currently available to enforce the Code.

Who is affected

Designers, building owners, contractors, regulators, general public (especially people with low vision).

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[3.8.3.6.] 3.8.3.6. ([1] 1) no attributions

[3.8.3.6.] 3.8.3.6. ([2] 2) [F73-OA1]

[3.8.3.6.] 3.8.3.6. ([3] 3) [F74-OA2]

[3.8.3.6.] 3.8.3.6. ([4] 4) [F74-OA2]

[3.8.3.6.] 3.8.3.6. ([4] 4) [F10-OS3.7]

[3.8.3.6.] 3.8.3.6. ([5] 5) [F74-OA2]
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[3.8.3.6.] 3.8.3.6. ([5] 5) [F10-OS3.7]

[3.8.3.6.] 3.8.3.6. ([6] 6) [F73-OA1]

[3.8.3.6.] 3.8.3.6. ([7] 7) [F30-OS3.1]

[3.8.3.6.] 3.8.3.6. ([8] 8) [F73-OA1]

[3.8.3.6.] 3.8.3.6. ([9] 9) no attributions

[3.8.3.6.] 3.8.3.6. ([10] 10) [F30-OS3.1]

[3.8.3.6.] 3.8.3.6. ([10] 10) [F73-OA1]

[3.8.3.6.] 3.8.3.6. ([10] 10) no attributions

[3.8.3.6.] 3.8.3.6. ([11] 11) [F73-OA1]

[3.8.3.6.] 3.8.3.6. ([12] 12) [F30-OS3.1]

[3.8.3.6.] 3.8.3.6. ([12] 12) [F73-OA1]

[3.8.3.6.] 3.8.3.6. ([13] 13) no attributions

[3.8.3.6.] 3.8.3.6. ([14] 14) [F73-OA1]

-- (--) [F74-OA2]

-- (--) (a) [F10-OS3.7]

[3.3.1.13.] 3.3.1.13. ([1] 1) ([a] a),([b] b) [F10,F12-OS3.7]

[3.3.1.13.] 3.3.1.13. ([1] 1) ([c] c) [F10-OS3.7] [F30-OS3.1]

[3.3.1.13.] 3.3.1.13. ([1] 1) ([d] d) [F10-OS3.7]

[3.3.1.13.] 3.3.1.13. ([2] 2) [F10-OS3.7]

[3.3.1.13.] 3.3.1.13. ([3] 3) [F10-OS3.7]

[3.3.1.13.] 3.3.1.13. ([4] 4) [F10-OS3.7]

[3.3.1.13.] 3.3.1.13. ([5] 5) [F10-OS3.7]

[3.3.1.13.] 3.3.1.13. ([5] 5) [F73-OA1]

[3.3.1.13.] 3.3.1.13. ([6] 6) no attributions

[3.3.1.13.] 3.3.1.13. ([7] 7) no attributions

[3.3.1.13.] 3.3.1.13. ([8] 8) [F12-OS3.7]

[3.3.1.13.] 3.3.1.13. ([9] 9) [F12-OS3.7]

[3.3.1.13.] 3.3.1.13. ([10] 10) [F12-OS3.7]

[3.4.6.11.] 3.4.6.11. ([1] 1) [F30-OS3.1] [F10-OS3.7]
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[3.4.6.11.] 3.4.6.11. ([2] 2) [F10-OS3.7] [F30-OS3.1]

[3.4.6.11.] 3.4.6.11. ([3] 3) [F30-OS3.1] [F10-OS3.7]

[3.4.6.11.] 3.4.6.11. ([3] 3) [F81,F10-OS3.7]

[3.4.6.11.] 3.4.6.11. ([4] 4) [F10-OS3.7]

[3.4.6.11.] 3.4.6.11. ([5] 5) [F10,F12-OS3.7]

[3.4.6.11.] 3.4.6.11. ([6] 6) [F10-OS3.7]
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Proposed Change 1624

PROPOSED CHANGE

[3.8.3.7.] 3.8.3.7. Passenger-Elevating Devices
[1] 1) A passenger-elevating device referred to in Article 3.8.2.3. located in a barrier-free path of

travel shall conform to CSA B355, "Lifts for Persons with Physical Disabilities".
[a] --) conform to CSA B355, "Lifts for Persons with Physical Disabilities",
[b] --) have a clear floor space not less than 1 500 mm long by 1 000 mm wide, and
[c] --) have entry doors or gates

[i] --) providing a clear width not less than 850 mm in the open position if located on
the short wall of the cabin, or

[ii] --) providing a clear width not less than 1 000 mm in the open position and
located at either end of the long wall of the cabin.

RATIONALE

General information

See the summary for subject Accessibility.

Problem

Passenger-elevating devices for people who use mobility aids are available in various sizes. When they are
located in a barrier-free path of travel, the cabin floor and doors must be large enough to accommodate
people who use a wheelchair.

Submit a comment

Code Reference(s): NBC15 Div.B 3.8.3.7.
Subject: Accessibility — Anthropometrics

Title: Minimum Dimensions of Cabins and Doors of Passenger-
Elevating Devices in Barrier-Free Paths of Travel

Description: This proposed change introduces minimum dimensions for
cabin doors and floors of passenger-elevating devices in
barrier-free paths of travel so they are accessible to
wheelchair users.

Related Proposed
Change(s):

PCF 1563, PCF 1565
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Justification - Explanation

This proposed change introduces minimum dimensions of clear floor space and cabin doors for passenger-
elevating devices so that at least 90% of all wheelchair users can use the device.

Impact analysis

This proposed change will not impose any additional costs. The dimension requirements being introduced in
Article 3.8.3.7. are already implied in other provisions in Section 3.8.

Enforcement implications

This proposed change can be enforced by the infrastructure currently in place to enforce the Code.

Who is affected

Occupants, designers, builders, building officials.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[3.8.3.7.] 3.8.3.7. ([1] 1) [F30-OS3.1] [F10-OS3.7]
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Proposed Change 1594

PROPOSED CHANGE

[3.8.3.8.] 3.8.3.8. Controls
[1] 1) Controls described in this Section shall

[a] a) where located in or adjacent to a barrier-free path of travel, and unless otherwise
stated,

[i] i) be mounted 400 mm to 1 200 mm above the floor,
[ii] ii) be adjacent to and centered on either the length or the width of a clear floor

space of 1 350 mm by 800 mm, and
[b] b) be operable

[i] i) with one hand in a closed fist position, without requiring tight grasping,
pinching with fingers, or twisting of the wrist, and

[ii] ii) unless otherwise stated, with a force not more than 22 N, and.
[c] --) where controls provide a feedback signal, it shall be both audible and visible. (See

Note A-3.8.3.8.(1)(c).)

Note A-3.8.3.8.(1)(c) Controls with Feedback Signals.
Security access systems are a typical example of systems that have controls that provide a feedback signal,

such as a red light that turns green, which should be accessible to all users.

RATIONALE

General information

See the summary for subject Accessibility.

Submit a comment

Code Reference(s): NBC15 Div.B 3.8.3.8.
Subject: Accessibility — Inclusive signage

Title: Controls that Provide Feedback

Description: This proposed change introduces a requirement on the
visibility and audibility of feedback signals from controls.
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Problem

Some controls provide feedback signals that are not accessible to persons with hearing loss or low vision. For
example, security systems at doors should be usable by all.

Justification - Explanation

This proposed change would require that the feedback signal from controls be accessible to all users.

Impact analysis

None, when addressed at the design stage of the control.

Enforcement implications

This proposed change can be enforced by the infrastructure currently in place to enforce the Code.

Who is affected

Designers, specifiers, manufacturers, regulators, and contractors.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[3.8.3.8.] 3.8.3.8. ([1] 1) [F74-OA2]

[3.8.3.8.] 3.8.3.8. ([1] 1) [F10-OS3.7]
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Proposed Change 1595

PROPOSED CHANGE

[3.8.3.11.] 3.8.3.11. Accessible Water-Closet Stalls
[1] 1) Water-closet stalls and enclosures required by Sentence 3.8.2.8.(5) shall

[a] a) be not less than 1 500 mm wide by 1 500 mm deep,
[b] --) have a clear lateral transfer space adjacent to the water closet that

[i] --) is at least 1 500 mm long, measured from the wall behind the water closet, and
[ii] --) is at least 900 mm wide, measured from the closest edge of the water closet

seat,
(see Note A-3.8.3.11.(1)(b))

[c] b) have a clear floor space of 1 5001 700 mm by 1 5001 700 mm in front of the
accessible stall,

[d] c) be equipped with a door that
[i] i) can be latched from the inside with a mechanism conforming to

Clause 3.8.3.8.(1)(b),
[ii] ii) is aligned with either the transfer space adjacent to the water closet or with a

clear floor space not less than 1 5001 700 mm by 1 5001 700 mm within the
stall,

[iii] iii) provides a clear opening not less than 850 mm wide when it is open,
[iv] iv) is self-closing so that, when at rest, the door is ajar by not more than 50 mm

beyond the jamb,
[v] v) swings outward, unless there is sufficient floor space within the stall for the

door to swing inward in addition to a clear floor space of at least 800 mm by
1 350 mm (see Note A-3.8.3.11.(1)(c)(v)),
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[vi] vi) where the door swings outward, is provided with a horizontal, D-shaped,
visually contrasting door pull not less than 140 mm long located on the inside
such that its midpoint is 200 mm to 300 mm from the hinged side of the door
and 800 mm to 1 000 mm above the floor (see Note A-3.8.3.11.(1)(c)(vi)), and

[vii] vii) is provided with a horizontal, D-shaped, visually contrasting door pull not less
than 140 mm long located on the outside such that its midpoint is 120 mm to
220 mm from the latch side and 800 mm to 1 000 mm above the floor,

[e] d) have a water closet located so that the distance between the centre line of the fixture
and the wall on one side is 460 mm to 480 mm,

[f] e) be equipped with an L-shaped grab bar that
[i] i) is mounted on the side wall closest to the water closet,

[ii] ii) has horizontal and vertical components not less than 760 mm long mounted
with the horizontal component 750 mm to 850 mm above the floor and the
vertical component 150 mm in front of the water closet (see Note
A-3.8.3.11.(1)(e)(ii)), and

[iii] iii) complies with Article 3.7.2.8.,
[g] f) be equipped with either one grab bar at least 600 mm long and centred over the water

closet, or two grab bars at least 300 mm long and located either side of the flush
valve, that

[i] i) conform to Article 3.7.2.8.,
[ii] ii) are mounted on the rear wall, and

[iii] iii) are mounted at the same height as the grab bar on the side wall or 100 mm
above the top of the attached water tank, if applicable,

[h] g) be equipped with a coat hook mounted not more than 1 200 mm above the floor on a
side wall and projecting not more than 50 mm from the wall, and

[i] h) be equipped with a toilet paper dispenser mounted on the side wall closest to the
water closet such that

[i] i) the bottom of the dispenser is 600 mm to 800 mm above the floor, and
[ii] ii) the closest edge of the dispenser is 300 mm from the front of the water closet.

Note A-3.8.3.11.(1)(b) Lateral Transfer Space on Alternate Sides of Water Closet.
The lateral transfer space required by Clause 3.8.3.11.(1)(b) should be provided on the right side in one
accessible stall or universal washroom and on the left side in another so that users can choose the facility with
a transfer space on the side they prefer to use.

Note A-3.8.3.11.(1)(c)(v) Water-closet Stalls.
Doors to water-closet stalls for persons with physical disabilities should swing outward, preferably against a
side wall.

Figure [A-3.8.3.11.(1)(c)(v)-A] A-3.8.3.11.(1)(c)(v)
Water-closet stalls
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Figure [A-3.8.3.11.(1)(c)(v)-B]
Water-closet stalls

[3.8.3.12.] 3.8.3.12. Universal Washrooms
(See Note A-3.8.3.12.)

[1] 1) A universal washroom shall
[a] a) be served by a barrier-free path of travel,
[b] b) have a door complying with Article 3.8.3.6. that

[i] i) has a latch-operating mechanism located 900 mm to 1 000 mm above the floor
that complies with Clause 3.8.3.8.(1)(b) and is capable of being locked from
the inside, and released from the outside in case of emergency, and

[ii] ii) if it is an outward swinging door that is not self-closing, has a door pull not
less than 140 mm long located on the inside so that its midpoint is not less
than 200 mm and not more than 300 mm from the hinged side of the door and
not less than 900 mm and not more than 1 000 mm above the floor (see Note
A-3.8.3.11.(1)(c)(vi)),

[c] c) have one lavatory conforming to Article 3.8.3.15.,
[d] d) have one water closet conforming to Article 3.8.3.13. and Clause 3.8.3.11.(1)(d), with

a clear floor space at least 900 mm wide that is parallel and adjacent to the open side
of the water closet,

[e] --) have a clear lateral transfer space adjacent to the water closet that
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[i] --) is at least 1 500 mm long, measured from the wall behind the water closet, and
[ii] --) is at least 900 mm wide, measured from the closest edge of the water closet

seat,
(see Note A-3.8.3.11.(1)(b))

[f] e) have grab bars conforming to Clauses 3.8.3.11.(1)(e) and (f),
[g] f) have a coat hook conforming to Clause 3.8.3.11.(1)(g),
[h] g) have a toilet paper dispenser conforming to Clause 3.8.3.11.(1)(h),
[i] h) unless a counter is provided, have a shelf located not more than 1 200 mm above the

floor, and
[j] i) be designed to permit a wheelchair to turn in an open space not less than

1 5001 700 mm in diameter.

Note A-3.8.3.12. Universal Washrooms.
Unobstructed areas in front of the lavatory, in front of the water closet and on one side of the water closet are
necessary for maneuverability of a wheelchair. Although outward swinging doors are preferable for
accessibility, inward swinging doors are also permitted. Figures A-3.8.3.12.-A and A-3.8.3.12.-B show design
options that meet the intent of Article 3.8.3.12.

Figure [A-3.8.3.12.-A] A-3.8.3.12.-A
Universal washroom with outward swinging door
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Figure [A-3.8.3.12.-B]
Universal washroom with outward swinging door

Figure [A-3.8.3.12.-C] A-3.8.3.12.-B
Universal washroom with inward swinging door
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Figure [A-3.8.3.12.-D]
Universal washroom with inward swinging door

[3.8.3.14.] 3.8.3.14. Urinals
[1] 1) Urinals described in Sentence 3.8.2.8.(6) shall

Canadian Commission on Building and Fire Codes 1595

Last modified: 2020-01-03
Page: 6/10



[a] a) be wall-mounted, with the opening of the basin located not more than 430 mm above
the floor,

[b] b) be adjacent to an accessible route,
[c] c) have a clear width of approach of that is at least 800 mm wide by 1 350 mm long

centred on the urinal and unobstructed by privacy screens,
[d] d) have no step in front of it,
[e] e) have a flush control that

[i] i) is automatic, or
[ii] ii) complies with Clause 3.8.3.8.(1)(b) and is located 900 mm to 1 100 mm above

the floor, and
[f] f) have a vertically mounted grab bar installed on each side that

[i] i) complies with Article 3.7.2.8.,
[ii] ii) is not less than 600 mm long, with its centre line 1 000 mm above the floor,

and
[iii] iii) is located not more than 380 mm from the centre line of the urinal.

[3.8.3.15.] 3.8.3.15. Lavatories and Mirrors
[1] 1) Lavatories required by Sentence 3.8.2.8.(7) shall

[a] a) be equipped with faucets complying with Sentence 3.7.2.3.(4),
[b] b) be located so that the distance between the centre line of the lavatory and any side

wall is not less than 460 mm,
[c] --) have a clear floor space in front of the lavatory that is at least

[i] --) 800 mm wide, centred on the lavatory, and
[ii] --) 1 350 mm long, of which no more than 430 mm is beneath the lavatory,

[d] c) have a rim height not more than 865 mm above the floor,
[e] d) have a clearance beneath the lavatory not less than

[i] i) 760800 mm wide,
[ii] ii) 735 mm high at the front edge,

[iii] iii) 685 mm high at a point 200 mm back from the front edge, and
[iv] iv) 230 mm high over the distance from a point 280 mm to a point 430 mm back

from the front edge,(see Note A-3.8.3.15.(1)(d))
[f] e) have insulated water supply and drain pipes where these pipes are exposed (see Note

A-3.8.3.15.(1)(e)),
[g] f) have a soap dispenser that

[i] i) is automatic, or
[ii] ii) complies with Clause 3.8.3.8.(1)(b) and is located not more than 1 100 mm

above the floor, within 500 mm from the front of the lavatory (see Note
A-3.8.3.15.(1)(f)), and

[h] g) have a towel dispenser or other hand-drying equipment located close to the lavatory,
not more than 1 200 mm above the floor in an area that is accessible to persons in
wheelchairs.

[2] 2) Mirrors required by Sentence 3.8.2.8.(8) shall be

PROPOSED
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[a] a) mounted with their bottom edge not more than 1 000 mm above the floor, or
[b] b) fixed in an inclined position so as to be usable by a person in a wheelchair.

[3.8.3.17.] 3.8.3.17. Accessible Bathtubs
[1] 1) Bathtubs required by Sentence 3.8.2.8.(11) shall

[a] a) be located in a room with a clear floor space not less than 1 5001 700 mm in
diameter,

[b] b) be not less than 1 500 mm long,
[c] c) have a clear floor space not less than 750900 mm wide adjacent to its entire length,
[d] d) be capable of being accessed along its full length with no tracks mounted on its rim,
[e] e) have faucets and other controls that

[i] i) conform to Clause 3.8.3.8.(1)(b), and
[ii] ii) are located on the centre line or between the centre line of the bathtub and the

exterior edge of the bathtub rim, at a maximum height of 450 mm above the
rim,

[f] f) have three grab bars
[i] i) that conform to Sentence 3.7.2.8.(1),

[ii] ii) that are not less than 1 200 mm long,
[iii] iii) two of which are located vertically at each end of the bathtub, set 80 mm to

120 mm in from the outside edge of the bathtub, with their lower end 180 mm
to 280 mm above the bathtub rim, and

[iv] iv) one of which is located horizontally along the length of the bathtub at 180 mm
to 280 mm above the bathtub rim,

[g] g) have a slip-resistant bottom surface, and
[h] h) be equipped with a hand-held shower head with not less than 1 800 mm of flexible

hose that can be used in a fixed position at a height of 1 200 mm and 2 030 mm.

RATIONALE

General information

See the summary for subject Accessibility.

Problem

The purpose of accessible design is to provide an environment that supports the independent functioning of
individuals so that they can get into the building/facility and participate without assistance. Based on studies
conducted by Edward Steinfeld, the dimensions currently stated in the NBC allow only about 60% of all
wheelchairs to safely navigate in buildings. Therefore, it is necessary to increase the minimum dimensions of
accessible plumbing facilities to allow more people in wheelchairs to access and use the building/facility.
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Justification - Explanation

This proposal increases the minimum dimensions for accessible plumbing facilities so that at least 90% of all
wheelchairs can use them. The proposed dimensions are determined by the Task Group on Accessibility after
taking into account the recent studies and provisions in many regulations.

Impact analysis

There will be additional costs associated with this change as the dimensions of accessible plumbing facilities
are larger than previous. The labour and material costs will be increased. In addition, there is a loss of usable
indoor space which may be quantified in monetary terms.

The benefit would be to allow more wheelchair users to access and use the buildings and facilities without
additional assistance.

Enforcement implications

This change can be enforced by the infrastructure currently available to enforce this Code.

Who is affected

Designers, building owners, contractors, regulators and general public especially those in wheelchairs.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[3.8.3.11.] 3.8.3.11. ([1] 1) [F74-OA2]

[3.8.3.11.] 3.8.3.11. ([1] 1) [F72-OH2.1]

[3.8.3.11.] 3.8.3.11. ([1] 1) ([d] c)([i] i) [F74-OA2]

[3.8.3.11.] 3.8.3.11. ([1] 1) ([f] e) and ([g] f) [F30,F20-OS3.1]

[3.8.3.11.] 3.8.3.11. ([1] 1) ([f] e) and ([g] f)

[3.8.3.11.] 3.8.3.11. ([1] 1) ([h] g) [F30-OS3.1]

[3.8.3.11.] 3.8.3.11. ([1] 1) no attributions

[3.8.3.12.] 3.8.3.12. ([1] 1) [F74-OA2]

[3.8.3.12.] 3.8.3.12. ([1] 1) ([b] b) [F10-OS3.7]

[3.8.3.12.] 3.8.3.12. ([1] 1) ([c] c)

[3.8.3.12.] 3.8.3.12. ([1] 1) ([d] d)
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[3.8.3.12.] 3.8.3.12. ([1] 1) ([f] e)

[3.8.3.12.] 3.8.3.12. ([1] 1) ([g] f) [F30-OS3.1]

[3.8.3.12.] 3.8.3.12. ([1] 1) ([i] h) [F74-OA2]

[3.8.3.12.] 3.8.3.12. ([1] 1) [F72-OH2.1] [F71-OH2.3]

[3.8.3.12.] 3.8.3.12. ([1] 1) ([b] b) [F74-OA2]

[3.8.3.14.] 3.8.3.14. ([1] 1) [F74-OA2]

[3.8.3.14.] 3.8.3.14. ([1] 1) ([f] f) [F30-OS3.1]

[3.8.3.14.] 3.8.3.14. ([1] 1) ([c] c)

[3.8.3.15.] 3.8.3.15. ([1] 1) [F74-OA2]

[3.8.3.15.] 3.8.3.15. ([1] 1) [F71-OH2.3]

[3.8.3.15.] 3.8.3.15. ([1] 1) ([f] e) [F31-OS3.2]

[3.8.3.15.] 3.8.3.15. ([2] 2) [F74-OA2]

[3.8.3.17.] 3.8.3.17. ([1] 1) [F74-OA2]
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Proposed Change 1514

PROPOSED CHANGE

[4.1.8.] 4.1.8. Earthquake Load and Effects

[4.1.8.1.] 4.1.8.1. Analysis
[1] 1) Except as permitted in Sentence (2), the deflections and specified loading due to earthquake

motions shall be determined according to the requirements of Articles 4.1.8.2. to 4.1.8.22.
4.1.8.23.

[2] 2) Where IEFsSa(0.2) and IEFsSa(2.0) are less than 0.16 and 0.03 respectively, the deflections
and specified loading due to earthquake motions are permitted to be determined in
accordance with Sentences (3) to (15), where
[a] a) IE is the earthquake importance factor and has a value of 0.8, 1.0, 1.3 and 1.5 for

buildings of Low, Normal, High and Post-Disaster importance respectively,
[b] b) Fs is the site coefficient based on the average N60 or Su, as defined in Article 4.1.8.2.,

for the top 30 m of soil below the footings, pile caps, or mat foundations and has a
value of

[i] i) 1.0 for rock sites or when N60 > 50 or Su > 100 kPa,
[ii] ii) 1.6 when 15 ≤ N60 ≤ 50 or 50 kPa ≤ Su ≤ 100 kPa, and

[iii] iii) 2.8 for all other cases, and
[c] c) Sa(T) is the 5% damped spectral response acceleration value for period T, determined

in accordance with Subsection 1.1.3.

[3] 3) The structure shall have a clearly defined
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[a] a) Seismic Force Resisting System (SFRS) to resist the earthquake loads and their
effects, and

[b] b) load path (or paths) that will transfer the inertial forces generated by the earthquake to
the foundations and supporting ground.

[4] 4) An unreinforced masonry SFRS shall not be permitted where
[a] a) IE is greater than 1.0, or
[b] b) the height above grade is greater than or equal to 30 m.

[5] 5) The height above grade of SFRS designed in accordance with CSA S136, "North American
Specification for the Design of Cold-Formed Steel Structural Members", shall be less than
15 m.

[6] 6) Earthquake forces shall be assumed to act horizontally and independently about any two
orthogonal axes.

[7] 7) The minimum lateral earthquake design force, Vs, at the base of the structure in the direction
under consideration shall be calculated as follows:

Vs =
FsSa(Ts)IEWt

Rs

where

where

where

except that Vs shall not be less than FsSa(1.0)IEWt/Rs and, in cases where Rs =1.5, Vs need
not be greater than FsSa(0.5)IEWt/Rs.

Sa(Ts)
= value of Sa at Ts determined by linear interpolation between the
value of Sa at 0.2 s, 0.5 s, and 1.0 s, and
= Sa(0.2) for Ts ≤ 0.2 s,

Wt
= sum of Wi over the height of the building, where Wi is defined in
Article 4.1.8.2., and

Rs
= 1.5, except Rs = 1.0 for structures where the storey strength is less
than that in the storey above and for an unreinforced masonry SFRS,

Ts
= fundamental lateral period of vibration of the building, as defined
in Article 4.1.8.2.,
= 0.085(hn)¾ for steel moment frames,
= 0.075(hn)¾ for concrete moment frames,
= 0.1 N for other moment frames,
= 0.025hn for braced frames, and
= 0.05(hn)¾ for shear walls and other structures,

hn
= height above the base, in m, as defined in Article 4.1.8.2.,
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[8] 8) The total lateral earthquake design force, Vs, shall be distributed over the height of the
building in accordance with the following formula:

Fx =
VsWxhx

∑i=1
n Wihi

where

[9] 9) Accidental torsional effects applied concurrently with Fx shall be considered by applying
torsional moments about the vertical axis at each level for each of the following cases
considered separately:
[a] a) +0.1DnxFx, and
[b] b) –0.1DnxFx.

[10] 10) Deflections obtained from a linear analysis shall include the effects of torsion and be
multiplied by Rs/IE to get realistic values of expected deflections.

[11] 11) The deflections referred to in Sentence (10) shall be used to calculate the largest interstorey
deflection, which shall not exceed
[a] a) 0.01hs for post-disaster buildings,
[b] b) 0.02hs for High Importance Category buildings, and
[c] c) 0.025hs for all other buildings,

where hs is the interstorey height as defined in Article 4.1.8.2.

[12] 12) When earthquake forces are calculated using Rs = 1.5, the following elements in the SFRS
shall have their design forces due to earthquake effects increased by 33%:
[a] a) diaphragms and their chords, connections, struts and collectors,
[b] b) tie downs in wood or drywall shear walls,
[c] c) connections and anchor bolts in steel- and wood-braced frames,
[d] d) connections in precast concrete, and
[e] e) connections in steel moment frames.

[13] 13) Except as provided in Sentence (14), where cantilever parapet walls, other cantilever walls,
exterior ornamentation and appendages, towers, chimneys or penthouses are connected to or
form part of a building, they shall be designed, along with their connections, for a lateral
force, Vsp, distributed according to the distribution of mass of the element and acting in the
lateral direction that results in the most critical loading for design using the following
equation:

Vsp = 0.1FsIEWp

Fx
= force applied through the centre of mass at level x,

Wx, Wi
portion of W that is located at or is assigned to level x or i
respectively, and

hx, hi
= height, in m, above the base of level x and level i as per
Article 4.1.8.2.
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where Wp = weight of a portion of a structure as defined in Article 4.1.8.2.

[14] 14) The value of Vsp shall be doubled for unreinforced masonry elements.

[15] 15) Structures designed in accordance with this Article need not comply with the seismic
requirements stated in the applicable design standard referenced in Section 4.3.
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[4.1.8.2.] 4.1.8.2. Notation

[4.1.8.3.] 4.1.8.3. General Requirements

[4.1.8.4.] 4.1.8.4. Site Properties

[4.1.8.5.] 4.1.8.5. Importance Factor

[4.1.8.6.] 4.1.8.6. Structural Configuration

[4.1.8.7.] 4.1.8.7. Methods of Analysis

[4.1.8.8.] 4.1.8.8. Direction of Loading

[4.1.8.9.] 4.1.8.9. SFRS Force Reduction Factors, System Overstrength Factors, and General
Restrictions

[4.1.8.10.] 4.1.8.10. Additional System Restrictions

[4.1.8.11.] 4.1.8.11. Equivalent Static Force Procedure for Structures Satisfying the
Conditions of Article 4.1.8.7.

[4.1.8.12.] 4.1.8.12. Dynamic Analysis Procedure

[4.1.8.13.] 4.1.8.13. Deflections and Drift Limits

[4.1.8.14.] 4.1.8.14. Structural Separation

[4.1.8.15.] 4.1.8.15. Design Provisions

[4.1.8.16.] 4.1.8.16. Foundation Provisions

[4.1.8.17.] 4.1.8.17. Site Stability

[4.1.8.18.] 4.1.8.18. Elements of Structures, Non-structural Components and Equipment

[4.1.8.19.] 4.1.8.19. Seismic Isolation

[4.1.8.20.] 4.1.8.20. Seismic Isolation Design Provisions

[4.1.8.21.] 4.1.8.21. Supplemental Energy Dissipation

[4.1.8.22.] 4.1.8.22. Supplemental Energy Dissipation Design Considerations
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[4.1.8.23.] --- Additional Performance Requirements for Post-disaster Buildings, High
Importance Category Buildings, and a Subset of Normal Importance Category Buildings

[1] --) Buildings designed in accordance with Articles 4.1.8.19. to 4.1.8.22. need not comply with
this Article.

[2] --) The design of post-disaster buildings in Seismic Category SC2, SC3 or SC4 shall be verified
using 5% damped spectral response acceleration values based on a 5% probability of
exceedance in 50 years and shall satisfy the following requirements:
[a] --) the building shall be shown to behave elastically for a lateral earthquake design force,

V, determined in accordance with Sentence 4.1.8.11.(2) using IE = 1.0 and RdRo =
1.3,

[b] --) the largest interstorey deflection at any level of the building, as determined in
accordance with Sentence 4.1.8.13.(2) using IE = 1.0 and RdRo = 1.0, shall not exceed
0.005hs, and

[c] --) the connections of elements and components of the building described in Table
4.1.8.18. with Rp > I E = 1.5 shall be shown to behave elastically for a lateral force,
Vp, determined in accordance with Sentence 4.1.8.18.(1) using Rp = 1.5.

[3] --) The design of High Importance Category buildings in Seismic Category SC3 or SC4 shall be
verified using 5% damped spectral response acceleration values based on a 10% probability
of exceedance in 50 years and shall satisfy the following requirements:
[a] --) the building shall be shown to behave elastically for a lateral earthquake design force,

V, determined in accordance with Sentence 4.1.8.11.(2) using IE = 1.0 and RdRo =
1.3,

[b] --) the largest interstorey deflection at any level of the building, as determined in
accordance with Sentence 4.1.8.13.(2) using IE = 1.0 and RdRo = 1.0, shall not exceed
0.005hs, and

[c] --) the connections of elements and components of the building described in Table
4.1.8.18 with Rp > I E = 1.3 shall be shown to behave elastically for a lateral force,
Vp, determined in accordance with Sentence 4.1.8.18.(1) using Rp = 1.3.

[4] --) For Normal Importance Category buildings in Seismic Category SC4 with a height above
grade of more than 30 m, the structural framing elements not considered to be part of the
SFRS shall be designed to behave elastically for a lateral earthquake design force, V,
determined in accordance with Sentence 4.1.8.11.(2) using spectral response acceleration
values based on a 10% probability of exceedance in 50 years and RdRo = 1.3.

[5] --) For the purposes of applying Sentences (2) to (4), torsional moments due to accidental
eccentricities need not be considered if B, as determined in accordance with Sentence
4.1.8.11.(10), does not exceed 1.7.

[6] --) For the purposes of applying Sentences (2) to (4), elements of the SFRS and stiff elements
that are not separated in accordance with Sentence 4.1.8.3.(6) shall be modeled in accordance
with Sentence 4.1.8.3.(8) using elastic material properties.

[7] --) All other requirements of Articles 4.1.8.2. to 4.1.8.18. shall be satisfied in meeting the
additional requirements of this Article.
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RATIONALE

Problem

Currently, "improved" performance (subsequent to an earthquake) for post-disaster and High Importance
Category buildings is primarily achieved in the NBC by applying earthquake importance factors, IE, to the
seismic forces determined for a Normal Importance Category building. The actual resilience or performance
achieved by these factors is not quantified. For example, the Commentary entitled Design for Seismic Effects
in the "Structural Commentaries (User's Guide – NBC 2015: Part 4 of Division B)" notes that the mere
application of IE = 1.5 does not necessarily ensure the operational readiness of a post-disaster building after an
earthquake. Similarly, the application of IE = 1.3 does not necessarily ensure the operational readiness of, or
the ability to occupy, a High Importance Category building after an earthquake. Applying earthquake
importance factors also does not provide any indication of the performance of post-disaster and High
Importance Category buildings under lower intensity but more frequent earthquakes. The inadequate
performance of such buildings would be in contravention of the NBC objectives for such buildings.

Justification - Explanation

The current provisions in the NBC for seismic design follow a force-based approach, rather than a true
performance-based approach. The actual performance of individual building designs using Code-specified
SFRSs is not assessed as part of the design process in the NBC. As a result, the performance of some buildings
designed according to this process could be better than the minimum acceptable level anticipated by the Code,
while the performance of others could be at the minimum acceptable level; this means there can be significant
variation in the performance of different Code-acceptable designs. This variation in performance has huge
implications for the resilience of post-disaster and High Importance Category buildings, which are expected to
have a certain level of functionality in the event of an earthquake. Post-disaster buildings, such as hospitals, are
critical to the emergency response after a disaster, such as a major earthquake. Similarly, High Importance
Category buildings, such as schools, can provide emergency shelter in the event of a disaster. Given the
importance of these buildings to earthquake preparedness and post-earthquake response and recovery, it is
important to introduce additional design checks for such buildings in the Code.

This proposed change will provide a greater degree of reliability regarding the use of such buildings following
moderate and large earthquakes. The proposed change, which introduces new requirements for resistance to
more frequent but less intense earthquakes, will improve the resilience of such buildings and is aligned with
the mandate of the NBC.

While the resilience of post-disaster and High Importance Category buildings is critical, the performance and
resilience of a subset of Normal Importance Category buildings (those with a height of more than 30 m in
areas with the highest seismicity) is also very important and also requires an additional design check,
considering the high occupant loads in such buildings and the increased use of certain architectural features
(such as very irregular buildings) that increase the risk to occupants. The proposed change introduces new
requirements for this high-risk subset of new buildings to ensure that these high, heavily occupied, irregularly
shaped buildings do not pose an unacceptable level of risk of injury, death or loss of intended use for more
frequent but less intense earthquakes.
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Impact analysis

Please refer to cost impact analysis attached as a supporting document for information on the impact of the
proposed change.

Enforcement implications

The proposed change introduces additional requirements to consider more frequent but less intense
earthquakes for certain buildings in certain Seismic Categories, which will add to the work of designers of
such buildings. However, the increase in effort will not be significant, considering that the same 3D computer
models as developed for designing buildings for 1-in-2475-year earthquakes (design ground motions with a
probability of exceedance of 2% in 50 years) can be used in checking compliance of the buildings with the
new requirements. As regards enforcement, the implications of the proposed change will be minimal, as the
new requirements do not introduce new regulatory requirements. Awareness about the change will need to be
raised, but no difficulty is expected to be encountered in checking compliance, and no special testing is
anticipated to be necessary.

Who is affected

Owners, design engineers, and enforcement staff.

Supporting Document(s)

Cost Impact Analysis for PCF 1514 (cost_impact_analysis_for_pcf_1514_edited_1126_corrected_0110.pdf)
Vs30 140 to 3000 m/s UHS for NBC2020 localities Probability 5%/50 years
(pcf1514_nbc2020_5p50_vs30.pdf)
Class E to A UHS for NBC2020 localities Probability 5%/50 years (pcf1514_nbc2020_5p50_siteclass.pdf)
Vs30 140 to 3000 m/s UHS for NBC2020 localities Probability 10%/50 years
(pcf1514_nbc2020_10p50_vs30.pdf)
Class E to A UHS for NBC2020 localities Probability 10%/50 years (pcf1514_nbc2020_10p50_siteclass.pdf)

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[4.1.8.1.] 4.1.8.1. ([1] 1) no attributions

[4.1.8.1.] 4.1.8.1. ([2] 2) no attributions

[4.1.8.1.] 4.1.8.1. ([2] 2) (a) [F20-OS2.1]

[4.1.8.1.] 4.1.8.1. ([2] 2) (a) [F20-OP2.1,OP2.3] [F22-OP2.4]

[4.1.8.1.] 4.1.8.1. ([2] 2) (b) [F20-OS2.1]
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[4.1.8.1.] 4.1.8.1. ([2] 2) (b) [F20-OP2.1] [F22-OP2.4]

[4.1.8.1.] 4.1.8.1. ([2] 2) (c)

[4.1.8.1.] 4.1.8.1. ([3] 3) [F20-OS2.1]

[4.1.8.1.] 4.1.8.1. ([3] 3) [F20-OP2.1,OP2.4]

[4.1.8.1.] 4.1.8.1. ([4] 4) [F20-OS2.1]

[4.1.8.1.] 4.1.8.1. ([4] 4) [F20-OP2.1] [F22-OP2.4]

[4.1.8.1.] 4.1.8.1. ([5] 5) [F20-OS2.1]

[4.1.8.1.] 4.1.8.1. ([5] 5) [F20-OP2.1] [F22-OP2.4]

[4.1.8.1.] 4.1.8.1. ([6] 6) [F20-OS2.1]

[4.1.8.1.] 4.1.8.1. ([6] 6) [F20-OP2.1] [F22-OP2.4]

[4.1.8.1.] 4.1.8.1. ([7] 7) [F20-OS2.1]

[4.1.8.1.] 4.1.8.1. ([7] 7) [F20-OP2.1] [F22-OP2.4]

[4.1.8.1.] 4.1.8.1. ([8] 8) [F20-OS2.1]

[4.1.8.1.] 4.1.8.1. ([8] 8) [F20-OP2.1] [F22-OP2.4]

[4.1.8.1.] 4.1.8.1. ([9] 9) [F20-OS2.1]

[4.1.8.1.] 4.1.8.1. ([9] 9) [F20-OP2.1] [F22-OP2.4]

[4.1.8.1.] 4.1.8.1. ([10] 10) [F20-OS2.1]

[4.1.8.1.] 4.1.8.1. ([10] 10) [F20-OP2.1] [F22-OP2.4]

[4.1.8.1.] 4.1.8.1. ([11] 11) [F20-OS2.1]

[4.1.8.1.] 4.1.8.1. ([11] 11) [F20-OP2.1] [F22-OP2.4]

[4.1.8.1.] 4.1.8.1. ([12] 12) [F20-OS2.1]

[4.1.8.1.] 4.1.8.1. ([12] 12) [F20-OP2.1] [F22-OP2.4]

[4.1.8.1.] 4.1.8.1. ([13] 13) [F20-OS2.1]

[4.1.8.1.] 4.1.8.1. ([13] 13) [F20-OP2.3] [F22-OP2.3,OP2.4]

[4.1.8.1.] 4.1.8.1. ([14] 14) [F20-OS2.1]

[4.1.8.1.] 4.1.8.1. ([14] 14) [F20-OP2.3] [F22-OP2.3,OP2.4]

[4.1.8.1.] 4.1.8.1. ([15] 15) no attributions

[4.1.8.2.] 4.1.8.2. ([1] 1) no attributions

[4.1.8.3.] 4.1.8.3. ([1] 1) no attributions
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[4.1.8.3.] 4.1.8.3. ([2] 2) [F20-OS2.1]

[4.1.8.3.] 4.1.8.3. ([2] 2) [F20-OP2.1,OP2.4]

[4.1.8.3.] 4.1.8.3. ([3] 3) [F20-OS2.1]

[4.1.8.3.] 4.1.8.3. ([3] 3) [F20-OP2.1] [F22-OP2.4]

[4.1.8.3.] 4.1.8.3. ([4] 4) [F20-OS2.1]

[4.1.8.3.] 4.1.8.3. ([4] 4) [F20-OP2.1] [F22-OP2.4]

[4.1.8.3.] 4.1.8.3. ([5] 5) [F20-OS2.1]

[4.1.8.3.] 4.1.8.3. ([5] 5) [F20-OP2.1] [F22-OP2.4]

[4.1.8.3.] 4.1.8.3. ([6] 6) [F20-OS2.1]

[4.1.8.3.] 4.1.8.3. ([6] 6) [F20-OP2.1] [F22-OP2.4]

[4.1.8.3.] 4.1.8.3. ([7] 7) [F20-OS2.1]

[4.1.8.3.] 4.1.8.3. ([7] 7) [F20-OP2.1] [F22-OP2.4]

[4.1.8.3.] 4.1.8.3. ([8] 8) [F20-OS2.1]

[4.1.8.3.] 4.1.8.3. ([8] 8) [F20-OP2.1] [F22-OP2.4]

[4.1.8.4.] 4.1.8.4. ([1] 1) [F20-OS2.1]

[4.1.8.4.] 4.1.8.4. ([1] 1) [F20-OP2.1] [F22-OP2.4]

[4.1.8.4.] 4.1.8.4. ([2] 2) [F20-OS2.1]

[4.1.8.4.] 4.1.8.4. ([2] 2) [F20-OP2.1] [F22-OP2.4]

[4.1.8.4.] 4.1.8.4. ([3] 3) no attributions

[4.1.8.4.] 4.1.8.4. ([4] 4) [F20-OS2.1]

[4.1.8.4.] 4.1.8.4. ([4] 4) [F20-OP2.1] [F22-OP2.4]

[4.1.8.4.] 4.1.8.4. ([5] 5) [F20-OS2.1]

[4.1.8.4.] 4.1.8.4. ([5] 5) [F20-OP2.1] [F22-OP2.4]

[4.1.8.4.] 4.1.8.4. ([6] 6) [F20-OS2.1]

[4.1.8.4.] 4.1.8.4. ([6] 6) [F20-OP2.1] [F22-OP2.4]

[4.1.8.4.] 4.1.8.4. ([7] 7) no attributions

[4.1.8.4.] 4.1.8.4. ([8] 8) no attributions

[4.1.8.4.] 4.1.8.4. ([9] 9) [F20-OS2.1]

[4.1.8.4.] 4.1.8.4. ([9] 9) [F20-OP2.1] [F22-OP2.4]
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[4.1.8.5.] 4.1.8.5. ([1] 1) [F20-OS2.1]

[4.1.8.5.] 4.1.8.5. ([1] 1) [F20-OP2.1,OP2.3] [F22-OP2.4]

[4.1.8.6.] 4.1.8.6. ([1] 1) no attributions

[4.1.8.6.] 4.1.8.6. ([2] 2) no attributions

[4.1.8.6.] 4.1.8.6. ([3] 3) [F20-OS2.1]

[4.1.8.6.] 4.1.8.6. ([3] 3) [F20-OP2.1] [F22-OP2.4]

[4.1.8.7.] 4.1.8.7. ([1] 1) [F20-OS2.1]

[4.1.8.7.] 4.1.8.7. ([1] 1) [F20-OP2.1] [F22-OP2.4]

[4.1.8.8.] 4.1.8.8. ([1] 1) [F20-OS2.1]

[4.1.8.8.] 4.1.8.8. ([1] 1) [F20-OP2.1] [F22-OP2.4]

[4.1.8.9.] 4.1.8.9. ([1] 1) [F20-OS2.1]

[4.1.8.9.] 4.1.8.9. ([1] 1) [F20-OP2.1] [F22-OP2.4]

[4.1.8.9.] 4.1.8.9. ([2] 2) [F20-OS2.1]

[4.1.8.9.] 4.1.8.9. ([2] 2) [F20-OP2.1] [F22-OP2.4]

[4.1.8.9.] 4.1.8.9. ([3] 3) [F20-OS2.1]

[4.1.8.9.] 4.1.8.9. ([3] 3) [F20-OP2.1] [F22-OP2.4]

[4.1.8.9.] 4.1.8.9. ([4] 4) [F20-OS2.1]

[4.1.8.9.] 4.1.8.9. ([4] 4) [F20-OP2.1] [F22-OP2.4]

[4.1.8.9.] 4.1.8.9. ([5] 5) no attributions

[4.1.8.10.] 4.1.8.10. ([1] 1) [F20-OS2.1]

[4.1.8.10.] 4.1.8.10. ([1] 1) [F20-OP2.1] [F22-OP2.4]

[4.1.8.10.] 4.1.8.10. ([2] 2) ([a] a) [F20-OP2.3] [F22-OP2.4]

[4.1.8.10.] 4.1.8.10. ([2] 2) ([b] b) [F20-OP2.3] [F22-OP2.4]

[4.1.8.10.] 4.1.8.10. ([2] 2) ([c] c) [F20-OP2.3] [F22-OP2.4]

[4.1.8.10.] 4.1.8.10. ([2] 2) ([d] d) [F20-OP2.3] [F22-OP2.4]

[4.1.8.10.] 4.1.8.10. ([3] 3) [F20-OS2.1]

[4.1.8.10.] 4.1.8.10. ([3] 3) [F20-OP2.1] [F22-OP2.4]

[4.1.8.10.] 4.1.8.10. ([4] 4) [F20-OS2.1]

[4.1.8.10.] 4.1.8.10. ([4] 4) [F20-OP2.1] [F22-OP2.4]
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[4.1.8.10.] 4.1.8.10. ([5] 5) no attributions

[4.1.8.10.] 4.1.8.10. ([6] 6) [F22-OS2.3,OS2.4]

[4.1.8.10.] 4.1.8.10. ([6] 6) [F22-OP2.3,OP2.4]

[4.1.8.10.] 4.1.8.10. ([7] 7) [F22-OS2.1]

[4.1.8.10.] 4.1.8.10. ([7] 7) [F20-OP2.1] [F22-OP2.4]

[4.1.8.11.] 4.1.8.11. ([1] 1) no attributions

[4.1.8.11.] 4.1.8.11. ([2] 2) [F20-OS2.1]

[4.1.8.11.] 4.1.8.11. ([2] 2) [F20-OP2.1] [F22-OP2.4]

[4.1.8.11.] 4.1.8.11. ([3] 3) [F20-OS2.1]

[4.1.8.11.] 4.1.8.11. ([3] 3) [F20-OP2.1] [F22-OP2.4]

[4.1.8.11.] 4.1.8.11. ([3] 3) ([d] d)([v] v)

[4.1.8.11.] 4.1.8.11. ([4] 4) [F20-OS2.1]

[4.1.8.11.] 4.1.8.11. ([4] 4) [F20-OP2.1] [F22-OP2.4]

[4.1.8.11.] 4.1.8.11. ([5] 5) [F20-OS2.1]

[4.1.8.11.] 4.1.8.11. ([5] 5) [F20-OP2.1] [F22-OP2.4]

[4.1.8.11.] 4.1.8.11. ([6] 6) [F20-OS2.1]

[4.1.8.11.] 4.1.8.11. ([6] 6) [F20-OP2.1] [F22-OP2.4]

[4.1.8.11.] 4.1.8.11. ([7] 7) [F20-OS2.1]

[4.1.8.11.] 4.1.8.11. ([7] 7) [F20-OP2.1] [F22-OP2.4]

[4.1.8.11.] 4.1.8.11. ([8] 8) [F20-OS2.1]

[4.1.8.11.] 4.1.8.11. ([8] 8) [F20-OP2.1] [F22-OP2.4]

[4.1.8.11.] 4.1.8.11. ([9] 9) ([a] a) [F20-OS2.1]

[4.1.8.11.] 4.1.8.11. ([9] 9) ([a] a) [F20-OP2.1] [F22-OP2.4]

[4.1.8.11.] 4.1.8.11. ([9] 9) ([b] b) [F20-OS2.1]

[4.1.8.11.] 4.1.8.11. ([9] 9) ([b] b) [F20-OP2.1] [F22-OP2.4]

[4.1.8.11.] 4.1.8.11. ([10] 10) [F20-OS2.1]

[4.1.8.11.] 4.1.8.11. ([10] 10) [F20-OP2.1] [F22-OP2.4]

[4.1.8.11.] 4.1.8.11. ([11] 11) ([a] a) [F20-OP2.1] [F22-OP2.4]

[4.1.8.11.] 4.1.8.11. ([11] 11) ([a] a) [F20-OS2.1]

Canadian Commission on Building and Fire Codes 1514

Last modified: 2020-01-17
Page: 12/19



[4.1.8.11.] 4.1.8.11. ([11] 11) ([b] b) [F20-OS2.1]

[4.1.8.11.] 4.1.8.11. ([11] 11) ([b] b) [F20-OP2.1] [F22-OP2.4]

[4.1.8.11.] 4.1.8.11. ([12] 12) [F20-OS2.1]

[4.1.8.11.] 4.1.8.11. ([12] 12) [F20-OP2.1] [F22-OP2.4]

[4.1.8.12.] 4.1.8.12. ([1] 1) [F20-OS2.1]

[4.1.8.12.] 4.1.8.12. ([1] 1) [F20-OP2.1] [F22-OP2.4]

[4.1.8.12.] 4.1.8.12. ([2] 2) [F20-OS2.1]

[4.1.8.12.] 4.1.8.12. ([2] 2) [F20-OP2.1] [F22-OP2.4]

[4.1.8.12.] 4.1.8.12. ([3] 3) [F20-OS2.1]

[4.1.8.12.] 4.1.8.12. ([3] 3) [F20-OP2.1] [F22-OP2.4]

[4.1.8.12.] 4.1.8.12. ([4] 4) ([a] a) [F20-OS2.1]

[4.1.8.12.] 4.1.8.12. ([4] 4) ([a] a) [F20-OP2.1] [F22-OP2.4]

[4.1.8.12.] 4.1.8.12. ([4] 4) ([b] b)

[4.1.8.12.] 4.1.8.12. ([5] 5) [F20-OS2.1]

[4.1.8.12.] 4.1.8.12. ([5] 5) [F20-OP2.1,OP2.3] [F22-OP2.4]

[4.1.8.12.] 4.1.8.12. ([6] 6) no attributions

[4.1.8.12.] 4.1.8.12. ([7] 7) [F20-OS2.1]

[4.1.8.12.] 4.1.8.12. ([7] 7) [F20-OP2.1,OP2.3] [F22-OP2.4]

[4.1.8.12.] 4.1.8.12. ([8] 8) [F20-OS2.1]

[4.1.8.12.] 4.1.8.12. ([8] 8) [F20-OP2.1] [F22-OP2.4]

[4.1.8.12.] 4.1.8.12. ([9] 9) [F20-OS2.1]

[4.1.8.12.] 4.1.8.12. ([9] 9) [F20-OP2.1] [F22-OP2.4]

[4.1.8.12.] 4.1.8.12. ([10] 10) [F20-OS2.1]

[4.1.8.12.] 4.1.8.12. ([10] 10) [F20-OP2.1] [F22-OP2.4]

[4.1.8.12.] 4.1.8.12. ([11] 11) no attributions

[4.1.8.12.] 4.1.8.12. ([12] 12) [F20-OS2.1]

[4.1.8.12.] 4.1.8.12. ([12] 12) [F20-OP2.1] [F22-OP2.4]

[4.1.8.13.] 4.1.8.13. ([1] 1) [F22-OS2.3,OS2.4]

[4.1.8.13.] 4.1.8.13. ([1] 1) [F22-OP2.3,OP2.4]
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[4.1.8.13.] 4.1.8.13. ([2] 2) [F22-OS2.3,OS2.4]

[4.1.8.13.] 4.1.8.13. ([2] 2) [F22-OP2.3,OP2.4]

[4.1.8.13.] 4.1.8.13. ([2] 2) no attributions

[4.1.8.13.] 4.1.8.13. ([3] 3) [F22-OS2.3,OS2.4]

[4.1.8.13.] 4.1.8.13. ([3] 3) [F22-OP2.3,OP2.4]

[4.1.8.13.] 4.1.8.13. ([4] 4) no attributions

[4.1.8.13.] 4.1.8.13. ([5] 5) no attributions

[4.1.8.13.] 4.1.8.13. ([6] 6) no attributions

[4.1.8.14.] 4.1.8.14. ([1] 1) [F22-OS2.3,OS2.4]

[4.1.8.14.] 4.1.8.14. ([1] 1) [F22-OP2.3,OP2.4]

[4.1.8.14.] 4.1.8.14. ([1] 1) [F22-OP4.3]

[4.1.8.14.] 4.1.8.14. ([2] 2) [F20-OS2.1,OS2.3,OS2.4]

[4.1.8.14.] 4.1.8.14. ([2] 2) [F20-OP2.1,OP2.3,OP2.4]

[4.1.8.14.] 4.1.8.14. ([2] 2) [F20-OP4.3]

[4.1.8.14.] 4.1.8.14. ([3] 3) [F20-OS2.1,OS2.3,OS2.4]

[4.1.8.14.] 4.1.8.14. ([3] 3) [F20-OP2.1,OP2.3,OP2.4]

[4.1.8.14.] 4.1.8.14. ([3] 3) [F20-OP4.3]

[4.1.8.14.] 4.1.8.14. ([4] 4) [F20-OS2.1,OS2.3,OS2.4]

[4.1.8.14.] 4.1.8.14. ([4] 4) [F20-OP2.1,OP2.3,OP2.4]

[4.1.8.14.] 4.1.8.14. ([4] 4) [F20-OP4.3]

[4.1.8.15.] 4.1.8.15. ([1] 1) [F20-OS2.1]

[4.1.8.15.] 4.1.8.15. ([1] 1) [F20-OP2.1,OP2.3,OP2.4]

[4.1.8.15.] 4.1.8.15. ([2] 2) [F20-OS2.1]

[4.1.8.15.] 4.1.8.15. ([2] 2) [F20-OP2.1,OP2.3,OP2.4]

[4.1.8.15.] 4.1.8.15. ([3] 3) [F20-OS2.1]

[4.1.8.15.] 4.1.8.15. ([3] 3) [F20-OP2.1,OP2.3,OP2.4]

[4.1.8.15.] 4.1.8.15. ([4] 4) [F20-OS2.1]

[4.1.8.15.] 4.1.8.15. ([4] 4) [F20-OP2.1] [F22-OP2.4]

[4.1.8.15.] 4.1.8.15. ([5] 5) [F20-OS2.1]
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[4.1.8.15.] 4.1.8.15. ([5] 5) [F20-OP2.1,OP2.4]

[4.1.8.15.] 4.1.8.15. ([6] 6) [F20-OS2.1,OS2.4]

[4.1.8.15.] 4.1.8.15. ([6] 6) [F20-OP2.1,OP2.4]

[4.1.8.15.] 4.1.8.15. ([7] 7) [F20-OS2.1]

[4.1.8.15.] 4.1.8.15. ([7] 7) [F20-OP2.1] [F22-OP2.4]

[4.1.8.15.] 4.1.8.15. ([8] 8) no attributions

[4.1.8.15.] 4.1.8.15. ([9] 9) no attributions

[4.1.8.15.] 4.1.8.15. ([10] 10) no attributions

[4.1.8.16.] 4.1.8.16. ([1] 1) [F22-OS2.3,OS2.4]

[4.1.8.16.] 4.1.8.16. ([1] 1) [F22-OP2.3,OP2.4]

[4.1.8.16.] 4.1.8.16. ([2] 2) [F20-OS2.1]

[4.1.8.16.] 4.1.8.16. ([2] 2) [F20-OP2.1]

[4.1.8.16.] 4.1.8.16. ([3] 3) no attributions

[4.1.8.16.] 4.1.8.16. ([4] 4) no attributions

[4.1.8.16.] 4.1.8.16. ([5] 5) [F20-OS2.2,OS2.4]

[4.1.8.16.] 4.1.8.16. ([5] 5) [F20-OP2.2,OP2.4]

[4.1.8.16.] 4.1.8.16. ([6] 6) ([a] a) [F22-OS2.4]

[4.1.8.16.] 4.1.8.16. ([6] 6) ([a] a) [F22-OP2.4]

[4.1.8.16.] 4.1.8.16. ([6] 6) ([b] b) [F22-OS2.4]

[4.1.8.16.] 4.1.8.16. ([6] 6) ([b] b) [F22-OP2.4]

[4.1.8.16.] 4.1.8.16. ([6] 6) ([c] c) [F20-OS2.4]

[4.1.8.16.] 4.1.8.16. ([6] 6) ([c] c) [F20-OP2.4]

[4.1.8.16.] 4.1.8.16. ([7] 7) [F20-OS2.1]

[4.1.8.16.] 4.1.8.16. ([7] 7) [F20-OP2.1,OP2.4]

[4.1.8.16.] 4.1.8.16. ([8] 8) ([a] a) [F20-OS2.1]

[4.1.8.16.] 4.1.8.16. ([8] 8) ([a] a) [F20-OP2.1]

[4.1.8.16.] 4.1.8.16. ([8] 8) ([b] b) [F22-OS2.4]

[4.1.8.16.] 4.1.8.16. ([8] 8) ([b] b) [F22-OP2.4]

[4.1.8.16.] 4.1.8.16. ([9] 9) [F20-OS2.4]
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[4.1.8.16.] 4.1.8.16. ([9] 9) [F20-OP2.4]

[4.1.8.16.] 4.1.8.16. ([10] 10) [F20-OS2.2] [F22-OS2.4]

[4.1.8.16.] 4.1.8.16. ([10] 10) [F20-OP2.2] [F22-OP2.4]

[4.1.8.17.] 4.1.8.17. ([1] 1) [F20-OS2.1]

[4.1.8.17.] 4.1.8.17. ([1] 1) [F20-OP2.1] [F22-OP2.4]

[4.1.8.18.] 4.1.8.18. ([1] 1) [F20,F22-OS2.4]

[4.1.8.18.] 4.1.8.18. ([1] 1) [F20-OP2.3] [F22-OP2.3,OP2.4]

[4.1.8.18.] 4.1.8.18. ([2] 2) no attributions

[4.1.8.18.] 4.1.8.18. ([3] 3) no attributions

[4.1.8.18.] 4.1.8.18. ([4] 4) [F20,F22-OS2.4]

[4.1.8.18.] 4.1.8.18. ([4] 4) [F20,F22-OP2.3,OP2.4]

[4.1.8.18.] 4.1.8.18. ([5] 5) [F20,F22-OS2.1]

[4.1.8.18.] 4.1.8.18. ([5] 5) [F20,F22-OP2.1,OP2.4]

[4.1.8.18.] 4.1.8.18. ([6] 6) [F20,F22-OS2.4]

[4.1.8.18.] 4.1.8.18. ([6] 6) [F20,F22-OP2.3,OP2.4]

[4.1.8.18.] 4.1.8.18. ([7] 7) [F20,F22-OS2.4]

[4.1.8.18.] 4.1.8.18. ([7] 7) [F20,F22-OP2.3,OP2.4]

[4.1.8.18.] 4.1.8.18. ([7] 7) ([a] a) [F20,F22-OS2.4]

[4.1.8.18.] 4.1.8.18. ([7] 7) ([a] a) [F20,F22-OP2.3,OP2.4]

[4.1.8.18.] 4.1.8.18. ([7] 7) ([b] b),([c] c) [F20,F22-OS2.4]

[4.1.8.18.] 4.1.8.18. ([7] 7) ([b] b),([c] c) [F20,F22-OP2.3,OP2.4]

[4.1.8.18.] 4.1.8.18. ([7] 7) ([d] d) [F20,F22-OS2.4]

[4.1.8.18.] 4.1.8.18. ([7] 7) ([d] d) [F20,F22-OP2.3,OP2.4]

[4.1.8.18.] 4.1.8.18. ([7] 7) ([e] e) [F20,F22-OS2.4]

[4.1.8.18.] 4.1.8.18. ([7] 7) ([e] e) [F20,F22-OP2.3,OP2.4]

[4.1.8.18.] 4.1.8.18. ([7] 7) ([f] f)

[4.1.8.18.] 4.1.8.18. ([8] 8) no attributions

[4.1.8.18.] 4.1.8.18. ([9] 9) [F22-OS2.3,OS2.4]

[4.1.8.18.] 4.1.8.18. ([9] 9) [F22-OP2.3,OP2.4]
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[4.1.8.18.] 4.1.8.18. ([10] 10) [F22-OS2.1,OS2.3,OS2.4]

[4.1.8.18.] 4.1.8.18. ([10] 10) [F22-OP2.1,OP2.3,OP2.4]

[4.1.8.18.] 4.1.8.18. ([11] 11) [F20-OS2.1] [F22-OS2.4]

[4.1.8.18.] 4.1.8.18. ([11] 11) [F20,F22-OP2.3,OP2.4]

[4.1.8.18.] 4.1.8.18. ([12] 12) [F20-OS2.1] [F22-OS2.3]

[4.1.8.18.] 4.1.8.18. ([12] 12) [F20-OP2.1] [F22-OP2.3]

[4.1.8.18.] 4.1.8.18. ([13] 13) no attributions

[4.1.8.18.] 4.1.8.18. ([14] 14) [F22-OS2.4]

[4.1.8.18.] 4.1.8.18. ([15] 15) no attributions

[4.1.8.18.] 4.1.8.18. ([16] 16) [F20,F22-OS2.4]

[4.1.8.18.] 4.1.8.18. ([16] 16) [F20-OP2.3] [F22-OP2.3,OP2.4]

[4.1.8.19.] 4.1.8.19. ([1] 1) no attributions

[4.1.8.19.] 4.1.8.19. ([2] 2) no attributions

[4.1.8.19.] 4.1.8.19. ([2] 2) [F20-OS2.1] [F22-OS2.4]

[4.1.8.19.] 4.1.8.19. ([2] 2) [F20-OP2.1] [F22-OP2.4]

[4.1.8.19.] 4.1.8.19. ([3] 3) [F20-OS2.1]

[4.1.8.19.] 4.1.8.19. ([3] 3) [F20-OP2.1] [F22-OP2.4]

[4.1.8.19.] 4.1.8.19. ([4] 4) [F20-OS2.1]

[4.1.8.19.] 4.1.8.19. ([4] 4) [F20-OP2.1] [F22-OP2.4]

[4.1.8.20.] 4.1.8.20. ([1] 1) [F20-OS2.1]

[4.1.8.20.] 4.1.8.20. ([1] 1) [F20-OP2.1] [F22-OP2.4]

[4.1.8.20.] 4.1.8.20. ([2] 2) [F20-OS2.1]

[4.1.8.20.] 4.1.8.20. ([2] 2) [F20-OP2.1] [F22-OP2.4]

[4.1.8.20.] 4.1.8.20. ([3] 3) [F20-OS2.1] [F22-OS2.4]

[4.1.8.20.] 4.1.8.20. ([3] 3) [F20-OP2.1] [F22-OP2.4]

[4.1.8.20.] 4.1.8.20. ([4] 4) [F20-OS2.1] [F22-OS2.4]

[4.1.8.20.] 4.1.8.20. ([4] 4) [F20-OP2.1] [F22-OP2.4]

[4.1.8.20.] 4.1.8.20. ([5] 5) [F20-OS2.1] [F22-OS2.4]

[4.1.8.20.] 4.1.8.20. ([5] 5) [F20-OP2.1] [F22-OP2.4]
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[4.1.8.20.] 4.1.8.20. ([6] 6) [F20-OS2.1] [F22-OS2.4]

[4.1.8.20.] 4.1.8.20. ([6] 6) [F20-OP2.1] [F22-OP2.4]

[4.1.8.20.] 4.1.8.20. ([7] 7) [F20-OS2.1]

[4.1.8.20.] 4.1.8.20. ([7] 7) [F20-OP2.1] [F22-OP2.4]

[4.1.8.20.] 4.1.8.20. ([8] 8) no attributions

[4.1.8.20.] 4.1.8.20. ([9] 9) [F20-OS2.1] [F22-OS2.4]

[4.1.8.20.] 4.1.8.20. ([9] 9) [F20-OP2.1] [F22-OP2.4]

[4.1.8.20.] 4.1.8.20. ([9] 9) no attributions

[4.1.8.20.] 4.1.8.20. ([10] 10) [F22-OS2.4]

[4.1.8.20.] 4.1.8.20. ([10] 10) [F22-OP2.3,OP2.4]

[4.1.8.21.] 4.1.8.21. ([1] 1) no attributions

[4.1.8.21.] 4.1.8.21. ([2] 2) no attributions

[4.1.8.21.] 4.1.8.21. ([2] 2) [F20-OS2.1] [F22-OS2.4]

[4.1.8.21.] 4.1.8.21. ([2] 2) [F20-OP2.1] [F22-OP2.4]

[4.1.8.21.] 4.1.8.21. ([3] 3) no attributions

[4.1.8.21.] 4.1.8.21. ([4] 4) [F20-OS2.1]

[4.1.8.21.] 4.1.8.21. ([4] 4) [F20-OP2.1] [F22-OP2.4]

[4.1.8.21.] 4.1.8.21. ([5] 5) [F20-OS2.1]

[4.1.8.21.] 4.1.8.21. ([5] 5) [F20-OP2.1] [F22-OP2.4]

[4.1.8.22.] 4.1.8.22. ([1] 1) [F20-OS2.1] [F22-OS2.4]

[4.1.8.22.] 4.1.8.22. ([1] 1) [F20-OP2.1] [F22-OP2.4]

[4.1.8.22.] 4.1.8.22. ([2] 2) no attributions

[4.1.8.22.] 4.1.8.22. ([3] 3) [F20-OS2.1] [F22-OS2.4]

[4.1.8.22.] 4.1.8.22. ([3] 3) [F20-OP2.1] [F22-OP2.4]

[4.1.8.22.] 4.1.8.22. ([4] 4) [F20-OS2.1] [F22-OS2.4]

[4.1.8.22.] 4.1.8.22. ([4] 4) [F20-OP2.1] [F22-OP2.4]

[4.1.8.22.] 4.1.8.22. ([5] 5) [F20-OS2.1] [F22-OS2.4]

[4.1.8.22.] 4.1.8.22. ([5] 5) [F20-OP2.1] [F22-OP2.4]

[4.1.8.22.] 4.1.8.22. ([6] 6) [F20-OS2.1]
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[4.1.8.22.] 4.1.8.22. ([6] 6) [F20-OP2.1] [F22-OP2.4]

[4.1.8.22.] 4.1.8.22. ([7] 7) [F20-OS2.1] [F22-OS2.4]

[4.1.8.22.] 4.1.8.22. ([7] 7) [F20-OP2.1] [F22-OP2.4]

[4.1.8.22.] 4.1.8.22. ([8] 8) [F20-OS2.1] [F22-OS2.4]

[4.1.8.22.] 4.1.8.22. ([8] 8) [F20-OP2.1] [F22-OP2.4]

-- (--) no attributions

-- (--) [F20-OS2.1]

-- (--) [F22-OP2.3,OP2.4]

-- (--) [F20-OS2.1]

-- (--) [F22-OP2.3,OP2.4]

-- (--) [F20-OS2.1]

-- (--) no attributions

-- (--) no attributions

-- (--) no attributions
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Proposed Change 1403

PROPOSED CHANGE

[4.1.8.1.] 4.1.8.1. Analysis
[1] 1) Except as permitted in Sentence (2), the deflections and specified loading due to earthquake

motions shall be determined according to the requirements of Articles 4.1.8.2. to 4.1.8.22.

[2] 2) Where IEFsSa(0.2,X450) and IEFsSa(2.0,X450) are less than 0.16 and 0.03 respectively, the
deflections and specified loading due to earthquake motions are permitted to be determined
in accordance with Sentences (3) to (15), where
[a] a) IE is the earthquake importance factor and has a value of 0.8, 1.0, 1.3 and 1.5 for

buildings of Low, Normal, High and Post-Disaster importance respectively,

[b] b) Fs is the site coefficient based on the average ─N60 or su, as defined in Article 4.1.8.2.,
for the top 30 m of soil below the footings, pile caps, or mat foundations and has a
value of

[i] i) 1.0 for rock sites or when ─N60 > 50 or su > 100 kPa,

[ii] ii) 1.6 when 15 ≤ ─N60 ≤ 50 or 50 kPa ≤ su ≤ 100 kPa, and
[iii] iii) 2.8 for all other cases, and

[c] c) Sa(T,X450) is the 5% damped spectral response acceleration value forat period T for
site designation X450, as defined in Article 4.1.8.2., determined in accordance with
Subsection 1.1.3. and corresponding to a 2% probability of exceedance in 50 years.

[3] 3) The structure shall have a clearly defined
[a] a) sSeismic fForce rResisting sSystem (SFRS) to resist the earthquake loads and their

effects, and
[b] b) load path (or paths) that will transfer the inertial forces generated by the earthquake to

the foundations and supporting ground.

Submit a comment

Code Reference(s): NBC15 Div.B 4.1.8.1.
NBC15 Div.B 4.1.8.2.
NBC15 Div.B 4.1.8.4.

Subject: Earthquake Design — Site Properties

Title: Site Designation

Description: This proposed change introduces new site designations in
Article 4.1.8.4. for consistency with the proposed update to
seismic hazard values (PCF 1405) and revises Articles
4.1.8.1. and 4.1.8.2. accordingly.
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[4] 4) An unreinforced masonry SFRS shall not be permitted where
[a] a) IE is greater than 1.0, or
[b] b) the height above grade is greater than or equal to 30 m.

[5] 5) The height above grade of SFRS designed in accordance with CSA S136, "North American
Specification for the Design of Cold-Formed Steel Structural Members", shall be less than
15 m.

[6] 6) Earthquake forces shall be assumed to act horizontally and independently about any two
orthogonal axes.

[7] 7) The minimum lateral earthquake design force, Vs, at the base of the structure in the direction
under consideration shall be calculated as follows:

Vs =
FsSa(Ts)IEWt

Rs

Vs =
FsSa(Ts,X450)IEWt

Rs

where

where

where

Sa(Ts,X450) = value of Sa at TsSa(Ts,X450) determined by linear interpolation
between the values of Sa(0.2,X450 )at 0.2 s, Sa(0.5,X450 )0.5 s, and
Sa(1.0,X450)1.0 s, and
= Sa(0.2,X450) for Ts ≤ 0.2 s,

Wt
= sum of Wi over the height of the building, where Wi is defined in
Article 4.1.8.2., and

Rs
= 1.5, except Rs = 1.0 for structures where the storey strength is less
than that in the storey above and for an unreinforced masonry SFRS,

Ts
= fundamental lateral period of vibration of the building, as defined
in Article 4.1.8.2.,
= 0.085(hn)¾ for steel moment frames,
= 0.075(hn)¾ for concrete moment frames,
= 0.1 N for other moment frames,
= 0.025hn for braced frames, and
= 0.05(hn)¾ for shear walls and other structures,

hn
= height, in m, above the base to level n, in m, as defined in
Article 4.1.8.2., and
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except that Vs shall not be less than FsSa(1.0,X450)IEWt/Rs and, in cases where Rs = 1.5, Vs

need not be greater than FsSa(0.5,X450)IEWt/Rs.

[8] 8) The total lateral earthquake design force, Vs, shall be distributed over the height of the
building in accordance with the following formula:

Fx =
VsWxhx

∑i=1
n Wihi

where

[9] 9) Accidental torsional effects applied concurrently with Fx shall be considered by applying
torsional moments about the vertical axis at each level for each of the following cases
considered separately:
[a] a) +0.1DnxFx, and
[b] b) –0.1DnxFx.

[10] 10) Deflections obtained from a linear analysis shall include the effects of torsion and be
multiplied by Rs/IE to get realistic values of expected deflections.

[11] 11) The deflections referred to in Sentence (10) shall be used to calculate the largest interstorey
deflection, which shall not exceed
[a] a) 0.01hs for post-disaster buildings,
[b] b) 0.02hs for High Importance Category buildings, and
[c] c) 0.025hs for all other buildings,

where hs is the interstorey height as defined in Article 4.1.8.2.

[12] 12) When earthquake forces are calculated using Rs = 1.5, the following elements in the SFRS
shall have their design forces due to earthquake effects increased by 33%:
[a] a) diaphragms and their chords, connections, struts and collectors,
[b] b) tie downs in wood or drywall shear walls,
[c] c) connections and anchor bolts in steel- and wood-braced frames,
[d] d) connections in precast concrete, and
[e] e) connections in steel moment frames.

[13] 13) Except as provided in Sentence (14), where cantilever parapet walls, other cantilever walls,
exterior ornamentation and appendages, towers, chimneys or penthouses are connected to or
form part of a building, they shall be designed, along with their connections, for a lateral

N = total number of storeys above exterior grade to level n, as defined
in Article 4.1.8.2.,

Fx
= force applied through the centre of mass at level x,

Wx, Wi
= portion of W that is located at or is assigned to level x or i,
respectively, and

hx, hi
= height, in m, above the base ofto level x and levelor i respectively,
as perdefined in Article 4.1.8.2.
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force, Vsp, distributed according to the distribution of mass of the element and acting in the
lateral direction that results in the most critical loading for design using the following
equation:

Vsp = 0.1FsIEWp

where Wp = weight of a portion of a structure as defined in Article 4.1.8.2.

[14] 14) The value of Vsp shall be doubled for unreinforced masonry elements.

[15] 15) Structures designed in accordance with this Article need not comply with the seismic
requirements stated in the applicable design standard referenced in Section 4.3.

[4.1.8.2.] 4.1.8.2. Notation
[1] 1) In this Subsection

Ar
= response amplification factor to account for type of attachment of
mechanical/electrical equipment, as defined in Sentence 4.1.8.18.(1),

Ax
= amplification factor at level x to account for variation of response
of mechanical/electrical equipment with elevation within the
building, as defined in Sentence 4.1.8.18.(1),

Bx
= ratio at level x used to determine torsional sensitivity, as defined in
Sentence 4.1.8.11.(10),

B = maximum value of Bx, as defined in Sentence 4.1.8.11.(10),

Cp
= seismic coefficient for mechanical/electrical equipment, as defined
in Sentence 4.1.8.18.(1),

Dnx
= plan dimension of the building at level x perpendicular to the
direction of seismic loading being considered,

ex
= distance measured perpendicular to the direction of earthquake
loading between centre of mass and centre of rigidity at the level
being considered (see Note A-4.1.8.2.(1)),PROPOSED

CHANGE
A-4.1.8.2.(1)

Fa
= acceleration-based site coefficient for application in standards
referenced in Subsection 4.1.8., as defined in Sentence
4.1.8.4.(10)Sentence 4.1.8.4.(7),

F(PGA) = site coefficient for PGA, as defined in Sentence 4.1.8.4.(5),

F(PGV) = site coefficient for PGV, as defined in Sentence 4.1.8.4.(5),

Fs
= site coefficient as defined in Sentence 4.1.8.1.(2) for application in
Article 4.1.8.1.,

F(T) = site coefficient for spectral acceleration, as defined in
Sentence 4.1.8.4.(5),

Ft
= portion of V to be concentrated at the top of the structure, as
defined in Sentence 4.1.8.11.(7),

Fv
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= velocity-based site coefficient for application in standards
referenced in Subsection 4.1.8., as defined in Sentence
4.1.8.4.(10)Sentence 4.1.8.4.(7),

Fx
= lateral force applied to level x, as defined in Sentence 4.1.8.11.(7),

hi, hn, hx
= the height above the base (i = 0) to level i, n, or x respectively,
where the base of the structure is the level at which horizontal
earthquake motions are considered to be imparted to the structure,

hs
= interstorey height (hi − hi-1),

IE
= earthquake importance factor of the structure, as described in
Sentence 4.1.8.5.(1),

J = numerical reduction coefficient for base overturning moment, as
defined in Sentence 4.1.8.11.(6),

Jx
= numerical reduction coefficient for overturning moment at level x,
as defined in Sentence 4.1.8.11.(8),

Level i = any level in the building, i = 1 for first level above the base,

Level n = level that is uppermost in the main portion of the structure,

Level x = level that is under design consideration,

Mv
= factor to account for higher mode effect on base shear, as defined
in Sentence 4.1.8.11.(6),

Mx
= overturning moment at level x, as defined in Sentence 4.1.8.11.(8),

N = total number of storeys above exterior grade to level n,

─N60
= aAverage sStandard pPenetration rResistance, in blows per 0.3 m,
forin the top 30 m of soil, corrected to a rod energy efficiency of
60% of the theoretical maximum,

PGA(X) = pPeak gGround aAcceleration, expressed as a ratio to gravitational
acceleration, for site designation X, as defined in
Sentence 4.1.8.4.(1),

PGAref
= reference PGA for determining F(T), F(PGA) and F(PGV), as
defined in Sentence 4.1.8.4.(4),

PGV(X) = pPeak gGround vVelocity, in m/s, for site designation X, as
defined in Sentence 4.1.8.4.(1),

PI = plasticity index for soilclays,

Rd
= ductility-related force modification factor reflecting the capability
of a structure to dissipate energy through reversed cyclic inelastic
behaviour, as given in Article 4.1.8.9.,

Ro
= overstrength-related force modification factor accounting for the
dependable portion of reserve strength in a structure designed
according to these provisions, as defined in Article 4.1.8.9.,
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Rs
= combined overstrength and ductility-related modification factor, as
defined in Sentence 4.1.8.1.(7), for application in Article 4.1.8.1.,

Sp
= horizontal force factor for part or portion of a building and its
anchorage, as given in Sentence 4.1.8.18.(1),

S(T) = design spectral response acceleration, expressed as a ratio to
gravitational acceleration, for a at period of T, as defined in
Sentence 4.1.8.4.(9),

Sa(T,X) = 5% damped spectral response acceleration, expressed as a ratio to
gravitational acceleration, for a at period of T for site designation X,
as defined in Sentence 4.1.8.4.(1),

SFRS = sSeismic fForce rResisting sSystem(s), is that part of the structural
system that has been considered in the design to provide the required
resistance to the earthquake forces and effects defined in
Subsection 4.1.8.,

su
= average undrained shear strength, in kPa, in the top 30 m of soil,

T = period in seconds,

Ta
= fundamental lateral period of vibration of the building or structure,
in s, in the direction under consideration, as defined in
Sentence 4.1.8.11.(3),

Ts
= fundamental lateral period of vibration of the building or structure,
in s, in the direction under consideration, as defined in
Sentence 4.1.8.1.(7),

Tx
= floor torque at level x, as defined in Sentence 4.1.8.11.(11),

TDD = tTotal dDesign dDisplacement of any point in a seismically
isolated structure, within or above the isolation system, obtained by
calculating the mean + (IE × the standard deviation) of the peak
horizontal displacements from all sets of ground motion histories
analyzed, but not less than √IE × the mean, where the peak
horizontal displacement is based on the vector sum of the two
orthogonal horizontal displacements considered for each time step,

V = lateral earthquake design force at the base of the structure, as
determined by Article 4.1.8.11.,

Vd
= lateral earthquake design force at the base of the structure, as
determined by Article 4.1.8.12.,

Ve
= lateral earthquake elastic force at the base of the structure, as
determined by Article 4.1.8.12.,

Ved
= lateral earthquake design elastic force at the base of the structure,
as determined by Article 4.1.8.12.,

Vp
= lateral force on a part of the structure, as determined by
Article 4.1.8.18.,

Vs
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[4.1.8.4.] 4.1.8.4. Site Properties
[1] 1) For site designation X, as determined in accordance with Sentence (2) or (3), tThe peak

ground acceleration, (PGA(X), the peak ground velocity, (PGV(X), and the 5% damped
spectral response acceleration values, Sa(T,X), for the reference ground conditions (Site Class
C in Table 4.1.8.4.-A) for at periods T of 0.2 s, 0.5 s, 1.0 s, 2.0 s, 5.0 s and 10.0 s shall be
determined in accordance with Subsection 1.1.3. and are based on a 2% probability of
exceedance in 50 years.
[a] --) except as provided in Sentence (6), be determined in accordance with

Subsection 1.1.3., and
[b] --) correspond to a 2% probability of exceedance in 50 years.

[2] 2) Except as provided in Sentence (3), the sSite designation classifications for ground shall
conform to Table 4.1.8.4.-A and referred to in Sentence (1) shall be determined using the

= lateral earthquake design force at the base of the structure, as
determined by Sentence 4.1.8.1.(7), for application in
Article 4.1.8.1.,

V̄s30 Vs30
= average shear wave velocity, in m/s, in the top 30 m of soil or
rock,

W = dead load, as defined in Article 4.1.4.1., except that the minimum
partition load as defined in Sentence 4.1.4.1.(3) need not exceed
0.5 kPa, plus 25% of the design snow load specified in
Subsection 4.1.6., plus 60% of the storage load for areas used for
storage, except that storage garages need not be considered storage
areas, and the full contents of any tanks (see Note A-4.1.8.2.(1)),PROPOSED

CHANGE
A-4.1.8.2.(1)

Wi, Wx
= portion of W that is located at or is assigned to level i or x
respectively,

Wp
= weight of a part or portion of a structure, e.g., cladding, partitions
and appendages,

Wt
= sum of Wi over the height of the building, for application in
Sentence 4.1.8.1.(7),

X = site designation, either XV or XS,

XS
= site designation in terms of Site Class, where S is the Site Class
determined in accordance with Table 4.1.8.4.-B,

XV
= site designation in terms of Vs30, where V is the Vs30 value
calculated from in situ measurements of shear wave velocity,

X450
= site designation XV with Vs30 = 450 m/s,

δave
= average displacement of the structure at level x, as defined in
Sentence 4.1.8.11.(10), and

δmax
= maximum displacement of the structure at level x, as defined in
Sentence 4.1.8.11.(10).

Canadian Commission on Building and Fire Codes 1403

Last modified: 2020-01-17
Page: 7/20



average shear wave velocity, V̄s30 Vs30, calculated from in situ measurements of shear wave

velocity or where V̄s30 is not known, using Sentence (3).

[a] --) as XV, where V is the value of Vs30, or
[b] --) in accordance with Table 4.1.8.4.-A.
(See Note A-4.1.8.4.(2) and (3).)

Table [4.1.8.4.-A]
Exceptions for Site Designation Using Vs30 Calculated from In Situ Measurements

Forming Part of Sentence [4.1.8.4.] 4.1.8.4.([2] 2)

Average Shear Wave Velocity in
Top 30 m, Vs30, Calculated from In

Situ Measurements, in m/s

Additional Ground Profile Characteristics Site
Designation

Vs30 > 760
Ground profile contains more than 3 m of
softer materials between rock and the
underside of footing or mat foundations

X760

Vs30 > 180

Ground profile contains more than 3 m of soil
with all the following characteristics:

• plasticity index, PI > 20,
• moisture content, w ≥ 40%, and
• undrained shear strength, su <

25 kPa

XE

Vs30 ≤ 140 n/a XF

[3] 3) IfWhere average shear wave velocity, V̄s30 ,Vs30 calculated from in situ measurements is not
knownavailable, the site designation referred to in Sentence (1) shall be XS, where S is the
Site Class shall be determined fromusing the energy-corrected aAverage sStandard

pPenetration rResistance, ─N60 , or fromthe soil average undrained shear strength, su, as noted

inin accordance with Table 4.1.8.4.-ATable 4.1.8.4.-B, ─N60 and su being calculated based on
rational analysis. (See Note A-4.1.8.4.(3) and Table 4.1.8.4.-ANotes A-4.1.8.4.(2) and (3)
and A-4.1.8.4.(3).)

PROPOSED
CHANGE
A-4.1.8.4.(3)
and
Table
4.1.8.4.-
A
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Table [4.1.8.4.-B] 4.1.8.4.-A
Site ClassificationClasses, S, for Seismic Site ResponseDesignation XS

Forming Part of Sentences [4.1.8.4.] 4.1.8.4.([1] 1) to ([3] 3)Sentence [4.1.8.4.] 4.1.8.4.([3] 3)

Average Properties in Top 30 m, as per Note A-4.1.8.4.(3) and Table
4.1.8.4.-AGround Profile Characteristics

Site
Class,
S

Ground
Profile
Name

Average Shear
Wave Velocity in

Top 30 m, V̄s30 Vs30,
in m/s

Average Standard
Penetration Resistance in
Top 30 m, ─N60, in blows per
0.3 m

Average Soil
Undrained Shear
Strength in Top 30 m,
su, in kPa

A Hard
rock (1)

(2)

V̄s30 Vs30 > 1500 n/a n/a

B Rock (1)
760 < V̄s30 Vs30 ≤

1500

n/a n/a

C Very
dense

soil and
soft rock

360 < V̄s30 Vs30 <≤
760

─N60 > 50 su > 100 kPa

D Stiff soil 180 < V̄s30 Vs30 <≤
360

15 ≤< ─N60 ≤ 50 50 kPa < su ≤ 100 kPa

E Soft soil
(3) 140 < V̄s30 Vs30 <≤

180

10 < ─N60 <≤ 15 40 < su <≤ 50 kPa

PROPOSED
CHANGE
A-4.1.8.4.(3)
and
Table
4.1.8.4.-
A

PROPOSED CHANGE Table 4.1.8.4.A. FootnotePROPOSED CHANGE Table 4.1.8.4.A. FootnotePROPOSED CHANGE Table 4.1.8.4.A. FootnotePROPOSED CHANGE Table 4.1.8.4.A. Footnote
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Average Properties in Top 30 m, as per Note A-4.1.8.4.(3) and Table
4.1.8.4.-AGround Profile Characteristics

Site
Class,
S

Ground
Profile
Name

Average Shear
Wave Velocity in

Top 30 m, V̄s30 Vs30,
in m/s

Average Standard
Penetration Resistance in
Top 30 m, ─N60, in blows per
0.3 m

Average Soil
Undrained Shear
Strength in Top 30 m,
su, in kPa

Any ground profile of Site Class A, B, C or D withthat contains more than 3 m
of soil with all the following characteristics:

• plasticity index,: PI > 20,
• moisture content,: w ≥ 40%, and
• undrained shear strength,: su < 25 kPa

Vs30 ≤ 140 ─N60 ≤ 10 su ≤ 40

F
Other

soils (4)

(5) (6)

Site-specific evaluation requiredAny ground profile that
• consists of liquefiable soil, quick and highly sensitive clay, collapsible

weakly cemented soil, or other soil susceptible to failure or collapse
under seismic loading,

• contains more than 3 m of peat and/or highly organic clay,
• contains more than 8 m of highly plastic soil (with PI > 75), or
• contains more than 30 m of soft to medium-stiff clay

Notes to Table [4.1.8.4.-B] 4.1.8.4.-A:

Site Classes A and B, hard rock and rock, are not to be used if there is more than 3 m of softer
materials between the rock and the underside of footing or mat foundations. The appropriate Site
Class for such cases is determined on the basis of the average properties of the total thickness of
the softer materials (see Note A-4.1.8.4.(3) and Table 4.1.8.4.-A).PROPOSED

CHANGE
A-4.1.8.4.(3)
and
Table
4.1.8.4.-
A

(1)
PROPOSED CHANGE Table 4.1.8.4.A. Footnotereferrer

Where V̄s30 has been measured in-situ, the F(T) values for Site Class A derived from

Tables 4.1.8.4.-B to 4.1.8.4.-G are permitted to be multiplied by the factor 0.04 + (1500/ V̄s30 )½.

(2)
PROPOSED CHANGE Table 4.1.8.4.A. Footnotereferrer

Soil satisfying any of the four listed conditions belongs to Site Class E.(3)
PROPOSED CHANGE Table 4.1.8.4.A. Footnotereferrer

Other soils include:

a. liquefiable soils, quick and highly sensitive clays, collapsible weakly cemented soils, and other soils
susceptible to failure or collapse under seismic loading,

b. peat and/or highly organic clays greater than 3 m in thickness,
c. highly plastic clays (PI > 75) more than 8 m thick, and
d. soft to medium stiff clays more than 30 m thick.

(4)
PROPOSED CHANGE Table 4.1.8.4.A. Footnotereferrer

PROPOSED
CHANGE
A-4.1.8.4.(3)
and
Table
4.1.8.4.-
A

PROPOSED CHANGE Table 4.1.8.4.A. FootnotePROPOSED CHANGE Table 4.1.8.4.A. FootnotePROPOSED CHANGE Table 4.1.8.4.A. Footnote

Footnote
1

Footnote
2

Footnote
3
Footnote
4

Footnote
5
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Soil satisfying any of the listed conditions belongs to Site Class F.(5)
PROPOSED CHANGE Table 4.1.8.4.A. Footnotereferrer

Site-specific geotechnical evaluation is required.(6)
PROPOSED CHANGE Table 4.1.8.4.A. Footnotereferrer

[4] 4) For the purpose of determining the values of F(T) to be used in the calculation of design
spectral acceleration, S(T), in Sentence (9), and the values of F(PGA) and F(PGV), the value
of PGAref to be used with Tables 4.1.8.4.-B to 4.1.8.4.-I shall be taken as
[a] a) 0.8 PGA, where the ratio Sa(0.2)/PGA < 2.0, and
[b] b) PGA, otherwise.

[5] 5) The values of the site coefficient for design spectral acceleration at period T, F(T), and of
similar coefficients F(PGA) and F(PGV) shall conform to Tables 4.1.8.4.-B to 4.1.8.4.-I
using linear interpolation for intermediate values of PGAref.

[6] 6) Site-specific geotechnical evaluation is required to determine F(T), F(PGA) and F(PGV)
PGA(XF), PGV(XF) and Sa(T,XF) for Site Class Fsite designation XF. (See Note
A-4.1.8.4.(3) and Table 4.1.8.4.-A.)

[7] 7) For all applications in Subsection 4.1.8., Fa = F(0.2) and Fv = F(1.0).

[8] 8) ForWhere structures on liquefiable soils havewith a fundamental lateral period of vibration,
Ta, equal to or less thanof 0.5 s or lessthat are built on liquefiable soils, the sSite
designationClass X and the corresponding values of Sa(T,X) and PGA(X) F(T) mayare
permitted to be determined as described inin accordance with Sentence (1) Tables 4.1.8.4.-
A, 4.1.8.4.-B, and 4.1.8.4.-C by assuming that the soils are not liquefiable. (See Note
A-4.1.8.4.(3) and Table 4.1.8.4.-A.)

[9] 9) The design spectral response acceleration values of, S(T), shall be determined as followsin
accordance with Table 4.1.8.4.-C, using linear interpolation for intermediate values of T:.

S(T) = F(0.2)Sa(0.2) or F(0.5)Sa(0.5), whichever is larger, for T ≤ 0.2 s
= F(0.5)Sa(0.5) for T = 0.5 s
= F(1.0)Sa(1.0) for T = 1.0 s
= F(2.0)Sa(2.0) for T = 2.0 s
= F(5.0)Sa(5.0)for T = 5.0 s
= F(10.0)Sa(10.0) for T ≥ 10.0 s

Footnote
6

PROPOSED
CHANGE
A-4.1.8.4.(3)
and
Table
4.1.8.4.-
A

PROPOSED
CHANGE
A-4.1.8.4.(3)
and
Table
4.1.8.4.-
A
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Table [4.1.8.4.-C]
Design Spectral Response Acceleration

Forming Part of Sentence [4.1.8.4.] 4.1.8.4.([9] 9)

Period, T, in s Design Spectral Response Acceleration, S(T)

≤ 0.2 Sa(0.2,X) or Sa(0.5,X), whichever is greater

0.5 Sa(0.5,X)

1.0 Sa(1.0,X)

2.0 Sa(2.0,X)

5.0 Sa(5.0,X)

10.0 Sa(10.0,X)

[10] --) Where required for the application of a standard referenced in this Subsection, the
acceleration-based site coefficient, Fa, for site designation X shall be taken as
S(0.2)/Sa(0.2,X450) and the velocity-based site coefficient, Fv, for site designation X shall be
taken as S(1.0)/Sa(1.0,X450).

Table [4.1.8.4.-D] 4.1.8.4.-B
Values of F(0.2) as a Function of Site Class and PGAref

Forming Part of Sentences [4.1.8.4.] 4.1.8.4.([4] 4) and ([5] 5)

Values of F(0.2)

Site Class PGAref ≤ 0.1 PGAref = 0.2 PGAref = 0.3 PGAref = 0.4 PGAref ≥ 0.5

A 0.69 0.69 0.69 0.69 0.69

B 0.77 0.77 0.77 0.77 0.77

C 1.00 1.00 1.00 1.00 1.00

D 1.24 1.09 1.00 0.94 0.90

E 1.64 1.24 1.05 0.93 0.85

F (1) (1) (1) (1) (1)

Note to Table [4.1.8.4.-D] 4.1.8.4.-B:

See Sentence 4.1.8.4.(6).(1)
PROPOSED CHANGE Table 4.1.8.4.B. Footnotereferrer

PROPOSED CHANGE Table 4.1.8.4.B. FootnotePROPOSED CHANGE Table 4.1.8.4.B. FootnotePROPOSED CHANGE Table 4.1.8.4.B. FootnotePROPOSED CHANGE Table 4.1.8.4.B. FootnotePROPOSED CHANGE Table 4.1.8.4.B. Footnote

Footnote
1
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Table [4.1.8.4.-E] 4.1.8.4.-C
Values of F(0.5) as a Function of Site Class and PGAref

Forming Part of Sentences [4.1.8.4.] 4.1.8.4.([4] 4) and ([5] 5)

Values of F(0.5)

Site Class PGAref ≤ 0.1 PGAref = 0.2 PGAref = 0.3 PGAref = 0.4 PGAref ≥ 0.5

A 0.57 0.57 0.57 0.57 0.57

B 0.65 0.65 0.65 0.65 0.65

C 1.00 1.00 1.00 1.00 1.00

D 1.47 1.30 1.20 1.14 1.10

E 2.47 1.80 1.48 1.30 1.17

F (1) (1) (1) (1) (1)

Note to Table [4.1.8.4.-E] 4.1.8.4.-C:

See Sentence 4.1.8.4.(6).(1)
PROPOSED CHANGE Table 4.1.8.4.C. Footnotereferrer

Table [4.1.8.4.-F] 4.1.8.4.-D
Values of F(1.0) as a Function of Site Class and PGAref

Forming Part of Sentences [4.1.8.4.] 4.1.8.4.([4] 4) and ([5] 5)

Values of F(1.0)

Site Class PGAref ≤ 0.1 PGAref = 0.2 PGAref = 0.3 PGAref = 0.4 PGAref ≥ 0.5

A 0.57 0.57 0.57 0.57 0.57

B 0.63 0.63 0.63 0.63 0.63

C 1.00 1.00 1.00 1.00 1.00

D 1.55 1.39 1.31 1.25 1.21

E 2.81 2.08 1.74 1.53 1.39

F (1) (1) (1) (1) (1)

Note to Table [4.1.8.4.-F] 4.1.8.4.-D:

See Sentence 4.1.8.4.(6).(1)
PROPOSED CHANGE Table 4.1.8.4.D. Footnotereferrer

PROPOSED CHANGE Table 4.1.8.4.C. FootnotePROPOSED CHANGE Table 4.1.8.4.C. FootnotePROPOSED CHANGE Table 4.1.8.4.C. FootnotePROPOSED CHANGE Table 4.1.8.4.C. FootnotePROPOSED CHANGE Table 4.1.8.4.C. Footnote

Footnote
1

PROPOSED CHANGE Table 4.1.8.4.D. FootnotePROPOSED CHANGE Table 4.1.8.4.D. FootnotePROPOSED CHANGE Table 4.1.8.4.D. FootnotePROPOSED CHANGE Table 4.1.8.4.D. FootnotePROPOSED CHANGE Table 4.1.8.4.D. Footnote

Footnote
1
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Table [4.1.8.4.-G] 4.1.8.4.-E
Values of F(2.0) as a Function of Site Class and PGAref

Forming Part of Sentences [4.1.8.4.] 4.1.8.4.([4] 4) and ([5] 5)

Values of F(2.0)

Site Class PGAref ≤ 0.1 PGAref = 0.2 PGAref = 0.3 PGAref = 0.4 PGAref ≥ 0.5

A 0.58 0.58 0.58 0.58 0.58

B 0.63 0.63 0.63 0.63 0.63

C 1.00 1.00 1.00 1.00 1.00

D 1.57 1.44 1.36 1.31 1.27

E 2.90 2.24 1.92 1.72 1.58

F (1) (1) (1) (1) (1)

Note to Table [4.1.8.4.-G] 4.1.8.4.-E:

See Sentence 4.1.8.4.(6).(1)
PROPOSED CHANGE Table 4.1.8.4.E. Footnotereferrer

Table [4.1.8.4.-H] 4.1.8.4.-F
Values of F(5.0) as a Function of Site Class and PGAref

Forming Part of Sentences [4.1.8.4.] 4.1.8.4.([4] 4) and ([5] 5)

Values of F(5.0)

Site Class PGAref ≤ 0.1 PGAref = 0.2 PGAref = 0.3 PGAref = 0.4 PGAref ≥ 0.5

A 0.61 0.61 0.61 0.61 0.61

B 0.64 0.64 0.64 0.64 0.64

C 1.00 1.00 1.00 1.00 1.00

D 1.58 1.48 1.41 1.37 1.34

E 2.93 2.40 2.14 1.96 1.84

F (1) (1) (1) (1) (1)

Note to Table [4.1.8.4.-H] 4.1.8.4.-F:

See Sentence 4.1.8.4.(6).(1)
PROPOSED CHANGE Table 4.1.8.4.F. Footnotereferrer

PROPOSED CHANGE Table 4.1.8.4.E. FootnotePROPOSED CHANGE Table 4.1.8.4.E. FootnotePROPOSED CHANGE Table 4.1.8.4.E. FootnotePROPOSED CHANGE Table 4.1.8.4.E. FootnotePROPOSED CHANGE Table 4.1.8.4.E. Footnote

Footnote
1

PROPOSED CHANGE Table 4.1.8.4.F. FootnotePROPOSED CHANGE Table 4.1.8.4.F. FootnotePROPOSED CHANGE Table 4.1.8.4.F. FootnotePROPOSED CHANGE Table 4.1.8.4.F. FootnotePROPOSED CHANGE Table 4.1.8.4.F. Footnote

Footnote
1
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Table [4.1.8.4.-I] 4.1.8.4.-G
Values of F(10.0) as a Function of Site Class and PGAref

Forming Part of Sentences [4.1.8.4.] 4.1.8.4.([4] 4) and ([5] 5)

Values of F(10.0)

Site Class PGAref ≤ 0.1 PGAref = 0.2 PGAref = 0.3 PGAref = 0.4 PGAref ≥ 0.5

A 0.67 0.67 0.67 0.67 0.67

B 0.69 0.69 0.69 0.69 0.69

C 1.00 1.00 1.00 1.00 1.00

D 1.49 1.41 1.37 1.34 1.31

E 2.52 2.18 2.00 1.88 1.79

F (1) (1) (1) (1) (1)

Note to Table [4.1.8.4.-I] 4.1.8.4.-G:

See Sentence 4.1.8.4.(6).(1)
PROPOSED CHANGE Table 4.1.8.4.G. Footnotereferrer

Table [4.1.8.4.-J] 4.1.8.4.-H
Values of F(PGA) as a Function of Site Class and PGAref

Forming Part of Sentences [4.1.8.4.] 4.1.8.4.([4] 4) and ([5] 5)

Values of F(PGA)

Site Class PGAref ≤ 0.1 PGAref = 0.2 PGAref = 0.3 PGAref = 0.4 PGAref ≥ 0.5

A 0.90 0.90 0.90 0.90 0.90

B 0.87 0.87 0.87 0.87 0.87

C 1.00 1.00 1.00 1.00 1.00

D 1.29 1.10 0.99 0.93 0.88

E 1.81 1.23 0.98 0.83 0.74

F (1) (1) (1) (1) (1)

Note to Table [4.1.8.4.-J] 4.1.8.4.-H:

See Sentence 4.1.8.4.(6).(1)
PROPOSED CHANGE Table 4.1.8.4.H. Footnotereferrer

PROPOSED CHANGE Table 4.1.8.4.G. FootnotePROPOSED CHANGE Table 4.1.8.4.G. FootnotePROPOSED CHANGE Table 4.1.8.4.G. FootnotePROPOSED CHANGE Table 4.1.8.4.G. FootnotePROPOSED CHANGE Table 4.1.8.4.G. Footnote

Footnote
1

PROPOSED CHANGE Table 4.1.8.4.H. FootnotePROPOSED CHANGE Table 4.1.8.4.H. FootnotePROPOSED CHANGE Table 4.1.8.4.H. FootnotePROPOSED CHANGE Table 4.1.8.4.H. FootnotePROPOSED CHANGE Table 4.1.8.4.H. Footnote

Footnote
1

Canadian Commission on Building and Fire Codes 1403

Last modified: 2020-01-17
Page: 15/20



Table [4.1.8.4.-K] 4.1.8.4.-I
Values of F(PGV) as a Function of Site Class and PGAref

Forming Part of Sentences [4.1.8.4.] 4.1.8.4.([4] 4) and ([5] 5)

Values of F(PGV)

Site Class PGAref ≤ 0.1 PGAref = 0.2 PGAref = 0.3 PGAref = 0.4 PGAref ≥ 0.5

A 0.62 0.62 0.62 0.62 0.62

B 0.67 0.67 0.67 0.67 0.67

C 1.00 1.00 1.00 1.00 1.00

D 1.47 1.30 1.20 1.14 1.10

E 2.47 1.80 1.48 1.30 1.17

F (1) (1) (1) (1) (1)

Note to Table [4.1.8.4.-K] 4.1.8.4.-I:

See Sentence 4.1.8.4.(6).(1)
PROPOSED CHANGE Table 4.1.8.4.I. Footnotereferrer

Note A-4.1.8.4.(2) and (3) Site Designation.
It is preferable to determine the site designation as XV on the basis of the average shear wave velocity, Vs30,
calculated from in situ measurements of shear wave velocity. This site designation will typically result in a
lower seismic demand than a site designation XS determined using the energy-corrected average standard

penetration resistance, ─N60 , or the average undrained shear strength, su. Information on site designation can be
found in the Commentary entitled Design for Seismic Effects in the "User’s Guide – NBC 2015, Structural
Commentaries (Part 4 of Division B)".

Note A-4.1.8.4.(3) and Table 4.1.8.4.-A Site Class.
Information on Site Class can be found in the Commentary entitled Design for Seismic Effects in the "User’s
Guide – NBC 2015, Structural Commentaries (Part 4 of Division B)".

RATIONALE

Problem

1. Some of the requirements in existing Article 4.1.8.4. are inconsistent with the proposed change to
provide seismic hazard values for each site designation (Sa(T,X)) directly (PCF 1405). For example,

PROPOSED CHANGE Table 4.1.8.4.I. FootnotePROPOSED CHANGE Table 4.1.8.4.I. FootnotePROPOSED CHANGE Table 4.1.8.4.I. FootnotePROPOSED CHANGE Table 4.1.8.4.I. FootnotePROPOSED CHANGE Table 4.1.8.4.I. Footnote

Footnote
1

Canadian Commission on Building and Fire Codes 1403

Last modified: 2020-01-17
Page: 16/20



the site coefficients provided in Tables 4.1.8.4.-B to -G will no longer be needed if PCF 1405 is
approved.

2. The current approach of using a particular value of average shear wave velocity, Vs30, for the
calculation of site coefficients for each Site Class under- or overestimates the seismic hazard at sites
where the Vs30 value is close to a bounding value in Table 4.1.8.4.-A. This may lead to designs that
are either unconservative or over-designed. The current approach also has large consequences for
small changes in the Vs30 value near a Site Class boundary. The inappropriate assignment of a site
to a lower-demand Site Class can result in buildings that carry an unacceptable risk of injury or death
for the occupants and an unacceptable risk of damage when exposed to a design-level earthquake.

Justification - Explanation

1. The proposed changes to Article 4.1.8.4. are essential to coordinate with the proposed change in PCF
1405 to provide seismic hazard values for each site designation (Sa(T,X)) directly. For example, the
proposed change in PCF 1405 eliminates the use of site coefficients, F(T). As a result, the NBC 2015
provisions related to use of these site coefficients are no longer required and can be deleted.

2. As explained in the problem statement, in the current approach for site classification, there is a step
relation between the seismic hazard values for adjacent Site Classes rather than a continuum of
values. This is contrary to the actual behaviour of soil and leads to issues such as over- or
underestimation of seismic hazard. The consequences of this shortcoming in the NBC 2015 are
explained in the problem statement above. Considering that the modeling approach used for the
seismic hazard values proposed for the NBC 2020 uses ground motions that are smooth functions of
Vs30, it is now possible to address the problems resulting from the step function approach used in the
NBC 2015. In this context, the proposed approach in PCF 1405 is justified and is recommended to
address the potential over- or underestimation of seismic hazard and the inappropriate assignment of
Site Classes resulting from the NBC 2015 approach.

Note: The other Articles in Subsection 4.1.8. that currently use the notation Sa(T) are not included in this PCF,
as the use of Seismic Categories as set out in PCF 1203-2018 will override the changes that would be required
as part of this PCF.

Impact analysis

1. The changes proposed in this PCF are to ensure consistency with PCF 1405. The impact of the
changes in PCF 1405 and the complementing changes in this PCF are included in the impact analysis
for PCF 1405.

2. The changes proposed in this PCF relating to the use of in situ measurements to calculate Vs30 and
the use of site-specific seismic hazard values

◦ result in lower seismic hazard values for sites with Vs30 values near one limit of a Site
Class (e.g., for sites of Site Class B with Vs30 values near the upper limit of the Site Class)

◦ result in appropriate (though higher) seismic hazard values for sites with Vs30 values near
the other limit of a Site Class, and

◦ prevent negative safety consequences resulting from the inappropriate assignment of a Site
Class.
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3. The use of Site Classes is retained for cases where Vs30 measurements are not available, but the
seismic hazard value is now the maximum value for the Site Class, rather than that corresponding to
the Vs30 value used in NBC 2015. This change will reduce under-design in some cases, and over-
design can be avoided by measuring Vs30 in situ.

This approach is an improvement over that used in the NBC 2015 and is likely to be cost-neutral, as it reduces
seismic hazard values in some cases and increases them in others. However, any increases in seismic hazard
values resulting from the proposed approach are essential to prevent potentially unsafe situations that were not
captured by the NBC 2015 approach.

Enforcement implications

The proposed change would have a positive effect on enforcement, as it addresses the problem of the
inappropriate assignment of Site Classes. Ensuring that the appropriate Site Class is selected is an important
step in the permit process and presents a hardship for the authority having jurisdiction (AHJ), especially at
sites with a Vs30 value near a Site Class boundary. The proposed change removes this hardship, as the
assignment of a site designation is based on a smooth function of Vs30 in the proposed approach instead of a
step function as in the current approach.

The proposed change addresses the inconsistency that would result if the proposed change in PCF 1405 to
provide seismic hazard values for each site designation (Sa(T,X)) directly is approved.

Awareness regarding the proposed approach will need to be raised, but no significant enforcement implications
are expected, as selection of a site designation is the responsibility of the designer.

Who is affected

Building officials, consultants, contractors and building owners.

Supporting Document(s)

Cost Impact Analysis for PCFs 1403 and 1405
(cost_impact_analysis_for_pcf_1405_edited_1126_corrected_0110.pdf)
Vs30 140 to 3000 m/s UHS for NBC2020 localities Probability 2%/50 years
(pcf1403_nbc2020_2p50_vs30.pdf)
Class E to A UHS for NBC2020 localities Probability 2%/50 years (pcf1403_nbc2020_2p50_siteclass.pdf)

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[4.1.8.1.] 4.1.8.1. ([1] 1) no attributions

[4.1.8.1.] 4.1.8.1. ([2] 2) no attributions
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[4.1.8.1.] 4.1.8.1. ([2] 2) (a) [F20-OS2.1]

[4.1.8.1.] 4.1.8.1. ([2] 2) (a) [F20-OP2.1,OP2.3] [F22-OP2.4]

[4.1.8.1.] 4.1.8.1. ([2] 2) (b) [F20-OS2.1]

[4.1.8.1.] 4.1.8.1. ([2] 2) (b) [F20-OP2.1] [F22-OP2.4]

[4.1.8.1.] 4.1.8.1. ([2] 2) (c)

[4.1.8.1.] 4.1.8.1. ([3] 3) [F20-OS2.1]

[4.1.8.1.] 4.1.8.1. ([3] 3) [F20-OP2.1,OP2.4]

[4.1.8.1.] 4.1.8.1. ([4] 4) [F20-OS2.1]

[4.1.8.1.] 4.1.8.1. ([4] 4) [F20-OP2.1] [F22-OP2.4]

[4.1.8.1.] 4.1.8.1. ([5] 5) [F20-OS2.1]

[4.1.8.1.] 4.1.8.1. ([5] 5) [F20-OP2.1] [F22-OP2.4]

[4.1.8.1.] 4.1.8.1. ([6] 6) [F20-OS2.1]

[4.1.8.1.] 4.1.8.1. ([6] 6) [F20-OP2.1] [F22-OP2.4]

[4.1.8.1.] 4.1.8.1. ([7] 7) [F20-OS2.1]

[4.1.8.1.] 4.1.8.1. ([7] 7) [F20-OP2.1] [F22-OP2.4]

[4.1.8.1.] 4.1.8.1. ([8] 8) [F20-OS2.1]

[4.1.8.1.] 4.1.8.1. ([8] 8) [F20-OP2.1] [F22-OP2.4]

[4.1.8.1.] 4.1.8.1. ([9] 9) [F20-OS2.1]

[4.1.8.1.] 4.1.8.1. ([9] 9) [F20-OP2.1] [F22-OP2.4]

[4.1.8.1.] 4.1.8.1. ([10] 10) [F20-OS2.1]

[4.1.8.1.] 4.1.8.1. ([10] 10) [F20-OP2.1] [F22-OP2.4]

[4.1.8.1.] 4.1.8.1. ([11] 11) [F20-OS2.1]

[4.1.8.1.] 4.1.8.1. ([11] 11) [F20-OP2.1] [F22-OP2.4]

[4.1.8.1.] 4.1.8.1. ([12] 12) [F20-OS2.1]

[4.1.8.1.] 4.1.8.1. ([12] 12) [F20-OP2.1] [F22-OP2.4]

[4.1.8.1.] 4.1.8.1. ([13] 13) [F20-OS2.1]

[4.1.8.1.] 4.1.8.1. ([13] 13) [F20-OP2.3] [F22-OP2.3,OP2.4]

[4.1.8.1.] 4.1.8.1. ([14] 14) [F20-OS2.1]

[4.1.8.1.] 4.1.8.1. ([14] 14) [F20-OP2.3] [F22-OP2.3,OP2.4]
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[4.1.8.1.] 4.1.8.1. ([15] 15) no attributions

[4.1.8.2.] 4.1.8.2. ([1] 1) no attributions

[4.1.8.4.] 4.1.8.4. ([1] 1) [F20-OS2.1]

[4.1.8.4.] 4.1.8.4. ([1] 1) [F20-OP2.1] [F22-OP2.4]

[4.1.8.4.] 4.1.8.4. ([2] 2) [F20-OS2.1]

[4.1.8.4.] 4.1.8.4. ([2] 2) [F20-OP2.1] [F22-OP2.4]

[4.1.8.4.] 4.1.8.4. ([2] 2) (b) [F20-OS2.1]

[4.1.8.4.] 4.1.8.4. ([2] 2) (b) [F20-OP2.1] [F22-OP2.4]

[4.1.8.4.] 4.1.8.4. ([3] 3) no attributions

[4.1.8.4.] 4.1.8.4. ([4] 4) [F20-OS2.1]

[4.1.8.4.] 4.1.8.4. ([4] 4) [F20-OP2.1] [F22-OP2.4]

[4.1.8.4.] 4.1.8.4. ([5] 5) [F20-OS2.1]

[4.1.8.4.] 4.1.8.4. ([5] 5) [F20-OP2.1] [F22-OP2.4]

[4.1.8.4.] 4.1.8.4. ([6] 6) [F20-OS2.1]

[4.1.8.4.] 4.1.8.4. ([6] 6) [F20-OP2.1] [F22-OP2.4]

[4.1.8.4.] 4.1.8.4. ([7] 7) no attributions

[4.1.8.4.] 4.1.8.4. ([8] 8) no attributions

[4.1.8.4.] 4.1.8.4. ([9] 9) [F20-OS2.1]

[4.1.8.4.] 4.1.8.4. ([9] 9) [F20-OP2.1] [F22-OP2.4]

[4.1.8.4.] -- ([10] --) no attributions
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Proposed Change 1451

PROPOSED CHANGE

[4.1.8.1.] 4.1.8.1. Analysis
[1] 1) Except as permitted in Sentence (2), the deflections and specified loading due to earthquake

motions shall be determined according to the requirements of Articles 4.1.8.2. to 4.1.8.22.

[2] 2) Where IEFsSa(0.2) and IEFsSa(2.0) are less than 0.16 and 0.03 respectively, the deflections
and specified loading due to earthquake motions are permitted to be determined in
accordance with Sentences (3) to (15), where
[a] a) IE is the earthquake importance factor and has a value of 0.8, 1.0, 1.3 and 1.5 for

buildings of Low, Normal, High and Post-Disaster importance respectively,
[b] b) Fs is the site coefficient based on the average N60 or Su, as defined in Article 4.1.8.2.,

for the top 30 m of soil below the footings, pile caps, or mat foundations and has a
value of

[i] i) 1.0 for rock sites or when N60 > 50 or Su > 100 kPa,
[ii] ii) 1.6 when 15 ≤ N60 ≤ 50 or 50 kPa ≤ Su ≤ 100 kPa, and

[iii] iii) 2.8 for all other cases, and
[c] c) Sa(T) is the 5% damped spectral response acceleration value for period T, determined

in accordance with Subsection 1.1.3.

[3] 3) The structure shall have a clearly defined
[a] a) Seismic Force Resisting System (SFRS) to resist the earthquake loads and their

effects, and
[b] b) load path (or paths) that will transfer the inertial forces generated by the earthquake to

the foundations and supporting ground.

[4] 4) An unreinforced masonry SFRS shall not be permitted where
[a] a) IE is greater than 1.0, or
[b] b) the height above grade is greater than or equal to 30 m.

Submit a comment

Code Reference(s): NBC15 Div.B 4.1.8.1.
Subject: Earthquake Load and Effects

Title: Design of Elements of Structures and Non-Structural
Components under Article 4.1.8.1.

Description: This proposed change revises the equation in Sentence
4.1.8.1.(13) for the calculation of the lateral force, Vsp, on
cantilever parapet walls, other cantilever walls, exterior
ornamentation and appendages, towers, chimneys and
penthouses.
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[5] 5) The height above grade of SFRS designed in accordance with CSA S136, "North American
Specification for the Design of Cold-Formed Steel Structural Members", shall be less than
15 m.

[6] 6) Earthquake forces shall be assumed to act horizontally and independently about any two
orthogonal axes.

[7] 7) The minimum lateral earthquake design force, Vs, at the base of the structure in the direction
under consideration shall be calculated as follows:

Vs =
FsSa(Ts)IEWt

Rs

where

where

where

except that Vs shall not be less than FsSa(1.0)IEWt/Rs and, in cases where Rs =1.5, Vs need
not be greater than FsSa(0.5)IEWt/Rs.

[8] 8) The total lateral earthquake design force, Vs, shall be distributed over the height of the
building in accordance with the following formula:

Fx =
VsWxhx

∑i=1
n Wihi

where

Sa(Ts)
= value of Sa at Ts determined by linear interpolation between the
value of Sa at 0.2 s, 0.5 s, and 1.0 s, and
= Sa(0.2) for Ts ≤ 0.2 s,

Wt
= sum of Wi over the height of the building, where Wi is defined in
Article 4.1.8.2., and

Rs
= 1.5, except Rs = 1.0 for structures where the storey strength is less
than that in the storey above and for an unreinforced masonry SFRS,

Ts
= fundamental lateral period of vibration of the building, as defined
in Article 4.1.8.2.,
= 0.085(hn)¾ for steel moment frames,
= 0.075(hn)¾ for concrete moment frames,
= 0.1 N for other moment frames,
= 0.025hn for braced frames, and
= 0.05(hn)¾ for shear walls and other structures,

hn
= height above the base, in m, as defined in Article 4.1.8.2.,
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[9] 9) Accidental torsional effects applied concurrently with Fx shall be considered by applying
torsional moments about the vertical axis at each level for each of the following cases
considered separately:
[a] a) +0.1DnxFx, and
[b] b) –0.1DnxFx.

[10] 10) Deflections obtained from a linear analysis shall include the effects of torsion and be
multiplied by Rs/IE to get realistic values of expected deflections.

[11] 11) The deflections referred to in Sentence (10) shall be used to calculate the largest interstorey
deflection, which shall not exceed
[a] a) 0.01hs for post-disaster buildings,
[b] b) 0.02hs for High Importance Category buildings, and
[c] c) 0.025hs for all other buildings,

where hs is the interstorey height as defined in Article 4.1.8.2.

[12] 12) When earthquake forces are calculated using Rs = 1.5, the following elements in the SFRS
shall have their design forces due to earthquake effects increased by 33%:
[a] a) diaphragms and their chords, connections, struts and collectors,
[b] b) tie downs in wood or drywall shear walls,
[c] c) connections and anchor bolts in steel- and wood-braced frames,
[d] d) connections in precast concrete, and
[e] e) connections in steel moment frames.

[13] 13) Except as provided in Sentence (14), where cantilever parapet walls, other cantilever walls,
exterior ornamentation and appendages, towers, chimneys or penthouses are connected to or
form part of a building, they shall be designed, along with their connections, for a lateral
force, Vsp, distributed according to the distribution of mass of the element and acting in the
lateral direction that results in the most critical loading for design using the following
equation:

Vsp = 0.1FsIEWp

Vsp = 0.9Sa(0.2)FsIEWp

where Wp = weight of a portion of a structure as defined in Article 4.1.8.2.

[14] 14) The value of Vsp shall be doubled for unreinforced masonry elements.

[15] 15) Structures designed in accordance with this Article need not comply with the seismic
requirements stated in the applicable design standard referenced in Section 4.3.

Fx
= force applied through the centre of mass at level x,

Wx, Wi
portion of W that is located at or is assigned to level x or i
respectively, and

hx, hi
= height, in m, above the base of level x and level i as per
Article 4.1.8.2.
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RATIONALE

Problem

The lateral earthquake force, Vsp, on elements of structures and non-structural components calculated in
accordance with the simplified analysis in existing Article 4.1.8.1. is unconservative by a factor of
approximately 1/3. Elements and components designed in accordance with the current provision are likely to
fail in a design-level earthquake and pose an unacceptable risk of injury, death and damage.

Justification - Explanation

The lateral force, Vsp, depends on the spectral response acceleration, Sa(0.2). However, the current equation in
Sentence 4.1.8.1.(13) does not reflect this correlation. This approach was adopted for simplicity.

The Vsp value calculated for the maximum value of Sa(0.2) admissible in the simplified analysis of Article
4.1.8.1. using the proposed equation is approximately 1.5 times the value calculated using the current equation.
The deficiency in the current equation is not acceptable, as it may result in elements of structures and non-
structural components that do not meet the structural safety and sufficiency objectives of the NBC. It may also
expose the occupants of buildings with these elements and components to an unacceptable risk of injury and
the buildings themselves to an unacceptable risk of damage or loss of use due to structural failure or a lack of
structural serviceability of these elements and components.

Impact analysis

The proposed change will have limited impact. It affects only elements of structures and non-structural
components, and affects these only in locations of low seismic hazard covered under Article 4.1.8.1.
(simplified analysis). Furthermore, the proposed change will lead to lower design forces in some cases. The
cost impact of the proposed change is likely to be much lower than 0.5% of the overall cost of the building.

Enforcement implications

The proposed change is a modification to an existing procedure in the NBC 2015. Awareness about the change
will need to be raised, but no difficulty is expected to be encountered in checking compliance, and no special
testing is anticipated to be necessary.

Who is affected

Engineers, enforcement staff, architects and contractors for elements of structures and non-structural
components in buildings in locations of low seismic hazard that are covered under Article 4.1.8.1. (simplified
analysis).
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OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[4.1.8.1.] 4.1.8.1. ([1] 1) no attributions

[4.1.8.1.] 4.1.8.1. ([2] 2) no attributions

[4.1.8.1.] 4.1.8.1. ([2] 2) (a) [F20-OS2.1]

[4.1.8.1.] 4.1.8.1. ([2] 2) (a) [F20-OP2.1,OP2.3] [F22-OP2.4]

[4.1.8.1.] 4.1.8.1. ([2] 2) (b) [F20-OS2.1]

[4.1.8.1.] 4.1.8.1. ([2] 2) (b) [F20-OP2.1] [F22-OP2.4]

[4.1.8.1.] 4.1.8.1. ([2] 2) (c)

[4.1.8.1.] 4.1.8.1. ([3] 3) [F20-OS2.1]

[4.1.8.1.] 4.1.8.1. ([3] 3) [F20-OP2.1,OP2.4]

[4.1.8.1.] 4.1.8.1. ([4] 4) [F20-OS2.1]

[4.1.8.1.] 4.1.8.1. ([4] 4) [F20-OP2.1] [F22-OP2.4]

[4.1.8.1.] 4.1.8.1. ([5] 5) [F20-OS2.1]

[4.1.8.1.] 4.1.8.1. ([5] 5) [F20-OP2.1] [F22-OP2.4]

[4.1.8.1.] 4.1.8.1. ([6] 6) [F20-OS2.1]

[4.1.8.1.] 4.1.8.1. ([6] 6) [F20-OP2.1] [F22-OP2.4]

[4.1.8.1.] 4.1.8.1. ([7] 7) [F20-OS2.1]

[4.1.8.1.] 4.1.8.1. ([7] 7) [F20-OP2.1] [F22-OP2.4]

[4.1.8.1.] 4.1.8.1. ([8] 8) [F20-OS2.1]

[4.1.8.1.] 4.1.8.1. ([8] 8) [F20-OP2.1] [F22-OP2.4]

[4.1.8.1.] 4.1.8.1. ([9] 9) [F20-OS2.1]

[4.1.8.1.] 4.1.8.1. ([9] 9) [F20-OP2.1] [F22-OP2.4]

[4.1.8.1.] 4.1.8.1. ([10] 10) [F20-OS2.1]

[4.1.8.1.] 4.1.8.1. ([10] 10) [F20-OP2.1] [F22-OP2.4]

[4.1.8.1.] 4.1.8.1. ([11] 11) [F20-OS2.1]

[4.1.8.1.] 4.1.8.1. ([11] 11) [F20-OP2.1] [F22-OP2.4]

[4.1.8.1.] 4.1.8.1. ([12] 12) [F20-OS2.1]
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[4.1.8.1.] 4.1.8.1. ([12] 12) [F20-OP2.1] [F22-OP2.4]

[4.1.8.1.] 4.1.8.1. ([13] 13) [F20-OS2.1]

[4.1.8.1.] 4.1.8.1. ([13] 13) [F20-OP2.3] [F22-OP2.3,OP2.4]

[4.1.8.1.] 4.1.8.1. ([14] 14) [F20-OS2.1]

[4.1.8.1.] 4.1.8.1. ([14] 14) [F20-OP2.3] [F22-OP2.3,OP2.4]

[4.1.8.1.] 4.1.8.1. ([15] 15) no attributions
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Proposed Change 1430

PROPOSED CHANGE

[4.1.8.11.] 4.1.8.11. Equivalent Static Force Procedure for Structures Satisfying the
Conditions of Article 4.1.8.7.

[1] 1) The static loading due to earthquake motion shall be determined according to the procedures
given in this Article.

[2] 2) Except as provided in Sentence (12), the minimum lateral earthquake force, V, shall be
calculated using the following formula:

V =
S(Ta)MvIEW

RdRo

except
[a] a) for walls, coupled walls and wall-frame systems, V shall not be less than

S(4.0)MvIEW
RdRo

[b] b) for moment-resisting frames, braced frames, and other systems, V shall not be less
than

S(2.0)MvIEW
RdRo

[c] c) for buildings located on a site other than Class F and having an SFRS with an Rd

equal to or greater than 1.5, V need not be greater than the larger of

Submit a comment

Code Reference(s): NBC15 Div.B 4.1.8.11.
Subject: Earthquake Design

Title: Revisions to Higher Mode Factors, Mv, and Base Overturning
Moment Reduction Factors, J

Description: This proposed change updates the values of Mv and J in
Table 4.1.8.11. to align them with the proposed new seismic
hazard values (PCF 1405) and the proposed new
performance requirements for higher-risk buildings (PCF
1514).

Related Proposed
Change(s):

PCF 1203, PCF 1403, PCF 1405, PCF 1475, PCF 1514
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2
3S(0.2)IEW

RdRo

and
S(0.5)IEW

RdRo

[3] 3) Except as provided in Sentence (4), the fundamental lateral period, Ta, in the direction under
consideration in Sentence (2), shall be determined as:
[a] a) for moment-resisting frames that resist 100% of the required lateral forces and where

the frame is not enclosed by or adjoined by more rigid elements that would tend to
prevent the frame from resisting lateral forces, and where hn is in metres:

[i] i) 0.085 (hn)3/4 for steel moment frames,
[ii] ii) 0.075 (hn)3/4 for concrete moment frames, or

[iii] iii) 0.1 N for other moment frames,
[b] b) 0.025hn for braced frames where hn is in metres,
[c] c) 0.05 (hn)3/4 for shear wall and other structures where hn is in metres, or
[d] d) other established methods of mechanics using a structural model that complies with

the requirements of Sentence 4.1.8.3.(8), except that
[i] i) for moment-resisting frames, Ta shall not be taken greater than 1.5 times that

determined in Clause (a),
[ii] ii) for braced frames, Ta shall not be taken greater than 2.0 times that determined

in Clause (b),
[iii] iii) for shear wall structures, Ta shall not be taken greater than 2.0 times that

determined in Clause (c),
[iv] iv) for other structures, Ta shall not be taken greater than that determined in

Clause (c), and
[v] v) for the purpose of calculating the deflections, the period without the upper

limit specified in Subclauses (d)(i) to (d)(iv) may be used, except that, for
walls, coupled walls and wall-frame systems, Ta shall not exceed 4.0 s, and for
moment-resisting frames, braced frames, and other systems, Ta shall not
exceed 2.0 s.

(See Note A-4.1.8.11.(3).)

[4] 4) For single-storey buildings with steel deck or wood roof diaphragms, the fundamental lateral
period, Ta, in the direction under consideration is permitted to be taken as
[a] a) 0.05 (hn)3/4 + 0.004 L for shear walls,
[b] b) 0.035 hn + 0.004 L for steel moment frames and steel braced frames, or
[c] c) the value obtained from methods of mechanics using a structural model that complies

with the requirements of Sentence 4.1.8.3.(8), except that Ta shall not be greater than
1.5 times the value determined in Clause (a) or (b), as applicable,

where L is the shortest length of the diaphragm, in m, between adjacent vertical elements of
the SFRS in the direction perpendicular to the direction under consideration.

[5] 5) The weight, W, of the building shall be calculated using the following formula:

PROPOSED
CHANGE
A-4.1.8.11.(3)
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W = ∑i=1
n Wi

[6] 6) The higher mode factor, Mv, and its associated base overturning moment reduction factor, J,
shall conform to Table 4.1.8.11.

[7] 7) The total lateral seismic force, V, shall be distributed such that a portion, Ft, shall be assumed
to be concentrated at the top of the building, where Ft is equal to 0.07 TaV but need not
exceed 0.25 V and may be considered as zero where the fundamental lateral period, Ta, does
not exceed 0.7 s; the remainder, V - Ft, shall be distributed along the height of the building,
including the top level, in accordance with the following formula:

Fx =
(V − Ft)Wxhx

∑i=1
n Wihi

Table [4.1.8.11.] 4.1.8.11.
Higher Mode Factor, Mv, and Base Overturning Moment Reduction Factor, J (1) (2) (3) (4)

Forming Part of Sentence [4.1.8.11.] 4.1.8.11.([6] 6)

S(0.2)/S(5.0) Mv for
Ta ≤ 0.5

Mv for
Ta = 1.0

Mv for
Ta = 2.0

Mv for
Ta ≥ 5.0

J for Ta
≤ 0.5

J for Ta
= 1.0

J for Ta
= 2.0

J for Ta
≥ 5.0

Moment-Resisting Frames

5 1 1 1 (5) 1 0.971 0.920.95 (5)

20 1 1 1 (5) 1 0.930.97 0.850.88 (5)

40 1 1 1 (5) 1 0.870.90 0.780.79 (5)

6570 1 1 1.031 (5) 10.98 0.800.88 0.70 (5)

Coupled Walls (6)

5 1 1 1 1 (7) 1 0.971 0.920.95 0.80 (8)

20 1 1 1 1.081.09
(7)

1 0.930.97 0.850.88 0.650.66
(8)

40 1 1 1 1.301.33
(7)

1 0.870.90 0.780.79 0.530.52
(8)

6570 1 1 1.031 1.491.90
(7)

10.98 0.800.88 0.70 0.460.40
(8)

Braced Frames

5 1 1 1 (5) 1 0.950.98 0.890.93 (5)

20 1 1 1 (5) 1 0.850.91 0.780.80 (5)

PROPOSED CHANGE Table 4.1.8.11. FootnotePROPOSED CHANGE Table 4.1.8.11. FootnotePROPOSED CHANGE Table 4.1.8.11. FootnotePROPOSED CHANGE Table 4.1.8.11. FootnotePROPOSED CHANGE Table 4.1.8.11. FootnotePROPOSED CHANGE Table 4.1.8.11. FootnotePROPOSED CHANGE Table 4.1.8.11. FootnotePROPOSED CHANGE Table 4.1.8.11. FootnotePROPOSED CHANGE Table 4.1.8.11. FootnotePROPOSED CHANGE Table 4.1.8.11. FootnotePROPOSED CHANGE Table 4.1.8.11. FootnotePROPOSED CHANGE Table 4.1.8.11. FootnotePROPOSED CHANGE Table 4.1.8.11. FootnotePROPOSED CHANGE Table 4.1.8.11. FootnotePROPOSED CHANGE Table 4.1.8.11. FootnotePROPOSED CHANGE Table 4.1.8.11. FootnotePROPOSED CHANGE Table 4.1.8.11. FootnotePROPOSED CHANGE Table 4.1.8.11. FootnotePROPOSED CHANGE Table 4.1.8.11. FootnotePROPOSED CHANGE Table 4.1.8.11. FootnotePROPOSED CHANGE Table 4.1.8.11. FootnotePROPOSED CHANGE Table 4.1.8.11. FootnotePROPOSED CHANGE Table 4.1.8.11. FootnotePROPOSED CHANGE Table 4.1.8.11. FootnotePROPOSED CHANGE Table 4.1.8.11. Footnote
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S(0.2)/S(5.0) Mv for
Ta ≤ 0.5

Mv for
Ta = 1.0

Mv for
Ta = 2.0

Mv for
Ta ≥ 5.0

J for Ta
≤ 0.5

J for Ta
= 1.0

J for Ta
= 2.0

J for Ta
≥ 5.0

40 1 1 1 (5) 10.91 0.790.82 0.700.72 (5)

6570 1 1.041 1.071.19 (5) 10.91 0.710.77 0.660.61 (5)

Walls, Wall Frame Systems

5 1 1 1 1.251.30
(7)

1 0.971 0.85 0.550.59
(8)

20 1 1 1.18 2.302.50
(7)

1 0.80 0.60 0.35 (8)

40 1 1.191.25 1.751.85 3.704.10
(7)

10.80 0.630.59 0.460.42 0.280.23
(8)

6570 1 1.551.25 2.252.30 4.656.40
(7)

10.80 0.510.56 0.390.30 0.230.18
(8)

Other Systems

5 1 1 1 (5) 1 0.971 0.85 (5)

20 1 1 1.18 (5) 1 0.80 0.60 (5)

40 1 1.191.25 1.751.85 (5) 10.80 0.630.59 0.460.44 (5)

6570 1 1.551.37 2.252.30 (5) 10.80 0.510.56 0.390.30 (5)

Notes to Table [4.1.8.11.] 4.1.8.11.:

For intermediate values of the spectral ratio, S(0.2)/S(5.0), Mv and J shall be obtained by linear
interpolation. For spectral ratios less than 5, Mv and J shall be obtained by linear interpolation with
their values at a spectral ratio of 0 taken as equal to 1. For spectral ratios greater than 70, Mv and J
shall be taken as equal to their values at a spectral ratio of 70.

(1)
PROPOSED CHANGE Table 4.1.8.11. Footnotereferrer

For intermediate values of the fundamental lateral period, Ta, S(Ta)Mv shall be obtained by linear
interpolation using the values of Mv obtained in accordance with Note (1).

(2)
PROPOSED CHANGE Table 4.1.8.11. Footnotereferrer

For intermediate values of the fundamental lateral period, Ta, J shall be obtained by linear
interpolation using the values of J obtained in accordance with Note (1).

(3)
PROPOSED CHANGE Table 4.1.8.11. Footnotereferrer

For a combination of different seismic force resisting systems (SFRS) not given in Table 4.1.8.11.
that are in the same direction under consideration, use the highest Mv factor of all the SFRS and the
corresponding value of J.

(4)
PROPOSED CHANGE Table 4.1.8.11. Footnotereferrer

PROPOSED CHANGE Table 4.1.8.11. FootnotePROPOSED CHANGE Table 4.1.8.11. FootnotePROPOSED CHANGE Table 4.1.8.11. FootnotePROPOSED CHANGE Table 4.1.8.11. FootnotePROPOSED CHANGE Table 4.1.8.11. FootnotePROPOSED CHANGE Table 4.1.8.11. FootnotePROPOSED CHANGE Table 4.1.8.11. FootnotePROPOSED CHANGE Table 4.1.8.11. FootnotePROPOSED CHANGE Table 4.1.8.11. FootnotePROPOSED CHANGE Table 4.1.8.11. FootnotePROPOSED CHANGE Table 4.1.8.11. FootnotePROPOSED CHANGE Table 4.1.8.11. FootnotePROPOSED CHANGE Table 4.1.8.11. FootnotePROPOSED CHANGE Table 4.1.8.11. FootnotePROPOSED CHANGE Table 4.1.8.11. FootnotePROPOSED CHANGE Table 4.1.8.11. FootnotePROPOSED CHANGE Table 4.1.8.11. FootnotePROPOSED CHANGE Table 4.1.8.11. FootnotePROPOSED CHANGE Table 4.1.8.11. FootnotePROPOSED CHANGE Table 4.1.8.11. Footnote

Footnote
1

Footnote
2

Footnote
3

Footnote
4

Footnote
5
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For fundamental lateral periods, Ta , greater than 2.0 s, use the 2.0 s values obtained in accordance
with Note (1). See Clause 4.1.8.11.(2)(b).

(5)
PROPOSED CHANGE Table 4.1.8.11. Footnotereferrer

A “coupled” wall is a wall system with coupling beams, where at least 66% of the base overturning
moment resisted by the wall system is carried by the axial tension and compression forces resulting
from shear in the coupling beams.

(6)
PROPOSED CHANGE Table 4.1.8.11. Footnotereferrer

For fundamental lateral periods, Ta, greater than 4.0 s, use the 4.0 s values of S(Ta)Mv obtained by
interpolation between 2.0 s and 5.0 s using the value of Mv obtained in accordance with Note (1).
See Clause 4.1.8.11.(2)(a).

(7)
PROPOSED CHANGE Table 4.1.8.11. Footnotereferrer

For fundamental lateral periods, Ta, greater than 4.0 s, use the 4.0 s values of J obtained by
interpolation between 2.0 s and 5.0 s using the value of J obtained in accordance with Note (1). See
Clause 4.1.8.11.(2)(a).

(8)
PROPOSED CHANGE Table 4.1.8.11. Footnotereferrer

[8] 8) The structure shall be designed to resist overturning effects caused by the earthquake forces
determined in Sentence (7) and the overturning moment at level x, Mx, shall be determined
using the following equation:

Mx = Jx∑i=x
n Fi(hi − hx)

where

where

[9] 9) Torsional effects that are concurrent with the effects of the forces mentioned in Sentence (7)
and are caused by the simultaneous actions of the following torsional moments shall be
considered in the design of the structure according to Sentence (11):
[a] a) torsional moments introduced by eccentricity between the centres of mass and

resistance and their dynamic amplification, and
[b] b) torsional moments due to accidental eccentricities.

[10] 10) Torsional sensitivity shall be determined by calculating the ratio Bx for each level x
according to the following equation for each orthogonal direction determined independently:

Bx =
δmax
δave

Jx
= 1.0 for hx ≥ 0.6hn, and

Jx
= J + (1 - J)(hx / 0.6hn) for hx < 0.6hn

J = base overturning moment reduction factor conforming to
Table 4.1.8.11.

Footnote
6

Footnote
7

Footnote
8
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where

[11] 11) Torsional effects shall be accounted for as follows:
[a] a) for a building with B ≤ 1.7 or where IEFaSa(0.2) is less than 0.35, by applying

torsional moments about a vertical axis at each level throughout the building, derived
for each of the following load cases considered separately:

[i] i) Tx = Fx(ex + 0.10 Dnx), and
[ii] ii) Tx = Fx(ex - 0.10 Dnx)
where Fx is the lateral force at each level determined according to Sentence (7) and
where each element of the building is designed for the most severe effect of the above
load cases, or

[b] b) for a building with B > 1.7, in cases where IEFaSa(0.2) is equal to or greater than 0.35,
by a Dynamic Analysis Procedure as specified in Article 4.1.8.12.

[12] 12) Where the fundamental lateral period, Ta, is determined in accordance with Clause (3)(d) and
the building is constructed with more than 4 storeys of continuous wood construction and has
a timber SFRS consisting of shear walls with wood-based panels or of braced or moment-
resisting frames as defined in Table 4.1.8.9., the lateral earthquake force, V, as determined in
accordance with Sentence (2) shall be multiplied by 1.2 but need not exceed the value
determined by using Clause (2)(c). (See Note A-4.1.8.10.(4).)

RATIONALE

Problem

1. The current values of the higher mode factor, Mv, and the base overturning moment reduction factor,
J, given in Table 4.1.8.11. of the NBC 2015 will no longer be correct if new values of seismic hazard
are adopted in the NBC 2020 (PCF 1405). As a result, the earthquake loads and effects on buildings
determined using the NBC will be incorrect in some cases, which may lead to unsafe or
uneconomical designs.

B = maximum of all values of Bx in both orthogonal directions, except
that the Bx for one-storey penthouses with a weight less than 10% of
the level below need not be considered,

δmax
= maximum storey displacement at the extreme points of the
structure, at level x in the direction of the earthquake induced by the
equivalent static forces acting at distances ± 0.10 Dnx from the
centres of mass at each floor, and

δave
= average of the displacements at the extreme points of the structure
at level x produced by the above-mentioned forces.

PROPOSED
CHANGE
A-4.1.8.10.(4)
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2. The values of Mv and J required to comply with the new performance requirements for post-disaster,
High Importance Category and a subset of Normal Importance Category buildings proposed for the
NBC 2020 (PCF 1514) are not provided in the NBC 2015.

Justification - Explanation

1. The values of Mv and J depend on the characteristics of an earthquake. The spectral ratio,
S(0.2)/S(5.0), provides a good representation of the characteristics of an earthquake for the
determination of these values. The values of S(0.2) and S(5.0), the design spectral response
accelerations at 0.2 s and 5.0 s, respectively, proposed for the NBC 2020 are different from the
current values in the NBC 2015. As a result, the corresponding values of Mv and J in the NBC 2015
will no longer be correct if the proposed values of S(0.2) and S(5.0) are adopted, and will need to be
updated. Designing buildings using the current values of Mv and J may increase the risk to life safety
and undermine the structural sufficiency of the buildings in some cases or lead to uneconomical
design in others.

2. The unavailability of values of Mv and J for use with the proposed performance requirements for
post-disaster, High Importance Category and a subset of Normal Importance Category buildings
(PCF 1514) will lead to non-compliance as a result of a gap in the NBC, which will be an
unnecessary hardship for stakeholders. This proposed change updates Table 4.1.8.11. to include
S(0.2)/S(5.0) values up to 70 for this purpose.

Impact analysis

The updated values of Mv and J in this proposed change are similar to the current values in the NBC 2015. The
Mv values are the same or have decreased for most buildings with a fundamental lateral period of 2.0 s or less
(up to about 20 storeys high). As a result, the cost of such buildings is likely to decrease. The values of Mv

have increased for higher buildings using walls, wall frame systems or coupled walls as the seismic force
resisting system, but the resulting increase in cost is expected to be much less than 0.5% of the total
construction cost of such buildings.

In addition, it is imperative to adopt the proposed values of Mv and J, as buildings designed using the existing
values in the NBC 2015 will not meet the level of structural safety and sufficiency for seismic design
mandated by the NBC in cases where the Mv values have increased.

Enforcement implications

This proposed change will not change the procedures for analysis and design. The proposed values of Mv and J
are similar to the current values in the NBC 2015. As a result, no significant enforcement implications are
expected, other than the need to raise awareness about the proposed change.

Who is affected

Engineers, enforcement staff, architects and contractors on projects using the Equivalent Static Force
Procedure for seismic design.
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OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[4.1.8.11.] 4.1.8.11. ([1] 1) no attributions

[4.1.8.11.] 4.1.8.11. ([2] 2) [F20-OS2.1]

[4.1.8.11.] 4.1.8.11. ([2] 2) [F20-OP2.1] [F22-OP2.4]

[4.1.8.11.] 4.1.8.11. ([3] 3) [F20-OS2.1]

[4.1.8.11.] 4.1.8.11. ([3] 3) [F20-OP2.1] [F22-OP2.4]

[4.1.8.11.] 4.1.8.11. ([3] 3) ([d] d)([v] v)

[4.1.8.11.] 4.1.8.11. ([4] 4) [F20-OS2.1]

[4.1.8.11.] 4.1.8.11. ([4] 4) [F20-OP2.1] [F22-OP2.4]

[4.1.8.11.] 4.1.8.11. ([5] 5) [F20-OS2.1]

[4.1.8.11.] 4.1.8.11. ([5] 5) [F20-OP2.1] [F22-OP2.4]

[4.1.8.11.] 4.1.8.11. ([6] 6) [F20-OS2.1]

[4.1.8.11.] 4.1.8.11. ([6] 6) [F20-OP2.1] [F22-OP2.4]

[4.1.8.11.] 4.1.8.11. ([7] 7) [F20-OS2.1]

[4.1.8.11.] 4.1.8.11. ([7] 7) [F20-OP2.1] [F22-OP2.4]

[4.1.8.11.] 4.1.8.11. ([8] 8) [F20-OS2.1]

[4.1.8.11.] 4.1.8.11. ([8] 8) [F20-OP2.1] [F22-OP2.4]

[4.1.8.11.] 4.1.8.11. ([9] 9) ([a] a) [F20-OS2.1]

[4.1.8.11.] 4.1.8.11. ([9] 9) ([a] a) [F20-OP2.1] [F22-OP2.4]

[4.1.8.11.] 4.1.8.11. ([9] 9) ([b] b) [F20-OS2.1]

[4.1.8.11.] 4.1.8.11. ([9] 9) ([b] b) [F20-OP2.1] [F22-OP2.4]

[4.1.8.11.] 4.1.8.11. ([10] 10) [F20-OS2.1]

[4.1.8.11.] 4.1.8.11. ([10] 10) [F20-OP2.1] [F22-OP2.4]

[4.1.8.11.] 4.1.8.11. ([11] 11) ([a] a) [F20-OP2.1] [F22-OP2.4]

[4.1.8.11.] 4.1.8.11. ([11] 11) ([a] a) [F20-OS2.1]

[4.1.8.11.] 4.1.8.11. ([11] 11) ([b] b) [F20-OS2.1]

[4.1.8.11.] 4.1.8.11. ([11] 11) ([b] b) [F20-OP2.1] [F22-OP2.4]
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[4.1.8.11.] 4.1.8.11. ([12] 12) [F20-OS2.1]

[4.1.8.11.] 4.1.8.11. ([12] 12) [F20-OP2.1] [F22-OP2.4]
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Proposed Change 1475

PROPOSED CHANGE

[9.4.1.1.] 9.4.1.1. General
(See Note A-9.4.1.1.)

[1] 1) Subject to the application limitations defined elsewhere in this Part, structural members and their connections shall
[a] a) conform to requirements provided elsewhere in this Part,
[b] b) be designed according to good engineering practice such as that provided in the CWC 2014, “Engineering Guide for Wood Frame

Construction,” or
[c] c) be designed according to Part 4 using the loads and deflection and vibration limits specified in

[i] i) Part 9, or
[ii] ii) Part 4.

[2] 2) Where floor framing is designed in accordance with Clause (1)(b) or (c), and where supporting wall framing and fastenings, or footings,
are designed according to Clause (1)(a), the maximum specified live load on the floor according to Table 4.1.5.3. shall not exceed
2.4 kPa.

[3] 3) Location-specific information for structural design, including snow and wind loads and seismic spectral response accelerations, shall be
determined according to Subsection 1.1.3.

[4] --) Where they have not been established by the authority having jurisdiction, the location-specific values of the seismic design parameter,
Smax, listed in Table 9.4.1.1. shall be applied in the seismic design provisions in this Part. (See also Subsection 1.1.3.)

Table [9.4.1.1.] 9.4.1.1.
Seismic Design Parameter, Smax, According to Site Class for Selected Locations in Canada

Forming Part of Sentence [9.4.1.1.] -- ([4] --)and Article 9.4.2.5. -- (--)

Smax According to Site Class
Province and Location

A B C D E

British Columbia

100 Mile House 0.067 0.085 0.145 0.240 0.264

Abbotsford 0.408 0.506 0.788 1.061 1.111

Submit a comment

Code Reference(s): NBC15 Div.B 9.4.1.1.
NBC15 Div.B 9.4.2.
NBC15 Div.B 9.20.1.
NBC15 Div.B 9.23.1.1.
NBC15 Div.B 9.23.3.1.
NBC15 Div.B 9.23.3.4.
NBC15 Div.B 9.23.3.5.
NBC15 Div.B 9.23.6.1.
NBC15 Div.B 9.23.11.4.
NBC15 Div.B 9.23.13.
NBC15 Div.B 9.23.16.1.
NBC15 Div.B 9.23.16.5.
NBC15 Div.B 9.31.6.2.(3)
NBC15 Div.B 9.33.4.7.(2)

Subject: Structural Design (Part 9) — Lateral Loads

Title: Resistance to Lateral Loads

Description: The proposed change updates the Part 9 provisions for resistance to lateral loads due to
earthquakes and wind. It responds to an increase in seismic hazard values for many
locations in Canada by replacing Sa(0.2) with the seismic design parameter, Smax, and
by defining new wood-frame wall types.

Related Proposed Change(s): PCF 1203, PCF 1403, PCF 1405, PCF 1430, PCF 1514

PROPOSED
CHANGE
A-9.4.1.1.
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Agassiz 0.265 0.330 0.531 0.758 0.813

Alberni 0.573 0.740 1.249 1.575 1.625

Ashcroft 0.100 0.126 0.212 0.338 0.371

Bamfield 0.911 1.171 1.906 2.214 2.254

Beatton River 0.074 0.103 0.130 0.211 0.240

Bella Bella 0.127 0.170 0.314 0.504 0.568

Bella Coola 0.089 0.118 0.220 0.356 0.399

Burns Lake 0.048 0.060 0.108 0.181 0.202

Cache Creek 0.097 0.122 0.206 0.331 0.363

Campbell River 0.346 0.450 0.787 1.063 1.130

Carmi 0.071 0.089 0.154 0.254 0.281

Castlegar 0.059 0.077 0.125 0.211 0.232

Chetwynd 0.087 0.115 0.174 0.286 0.313

Chilliwack 0.311 0.389 0.613 0.854 0.906

Comox 0.410 0.531 0.914 1.208 1.274

Courtenay 0.416 0.539 0.926 1.223 1.287

Cranbrook 0.071 0.093 0.157 0.269 0.294

Crescent Valley 0.059 0.076 0.124 0.211 0.231

Crofton 0.715 0.869 1.398 1.800 1.850

Dawson Creek 0.077 0.105 0.141 0.233 0.262

Dease Lake 0.065 0.090 0.173 0.290 0.317

Dog Creek 0.081 0.103 0.178 0.289 0.318

Duncan 0.758 0.921 1.496 1.909 1.960

Elko 0.089 0.117 0.197 0.329 0.358

Fernie 0.104 0.137 0.210 0.345 0.373

Fort Nelson 0.075 0.103 0.144 0.239 0.270

Fort St. John 0.076 0.104 0.138 0.229 0.258

Glacier 0.094 0.123 0.184 0.303 0.330

Gold River 0.595 0.770 1.299 1.647 1.713

Golden 0.125 0.164 0.239 0.369 0.397

Grand Forks 0.065 0.082 0.139 0.230 0.254

Greenwood 0.067 0.085 0.145 0.240 0.266

Hope 0.207 0.258 0.421 0.620 0.671

Jordan River 0.923 1.172 1.928 2.321 2.370

Kamloops 0.072 0.091 0.158 0.259 0.286

Kaslo 0.061 0.080 0.132 0.226 0.248

Kelowna 0.072 0.090 0.157 0.258 0.285

Kimberley 0.071 0.093 0.153 0.261 0.285

Kitimat Plant 0.091 0.123 0.234 0.387 0.435

Canadian Commission on Building and Fire Codes 1475

Last modified: 2020-01-21
Page: 2/54



Kitimat Townsite 0.091 0.123 0.234 0.387 0.435

Ladysmith 0.680 0.827 1.346 1.733 1.784

Langford 0.935 1.149 1.816 2.152 2.182

Lillooet 0.149 0.189 0.292 0.447 0.484

Lytton 0.159 0.200 0.315 0.477 0.519

Mackenzie 0.077 0.101 0.162 0.269 0.293

Masset 0.495 0.608 1.058 1.449 1.563

McBride 0.116 0.151 0.222 0.343 0.369

McLeod Lake 0.071 0.092 0.150 0.251 0.275

Merritt 0.111 0.139 0.233 0.369 0.407

Mission City 0.379 0.470 0.735 1.001 1.052

Montrose 0.059 0.076 0.124 0.210 0.231

Nakusp 0.060 0.077 0.127 0.216 0.237

Nanaimo 0.609 0.743 1.212 1.573 1.622

Nelson 0.059 0.076 0.124 0.213 0.233

Ocean Falls 0.107 0.142 0.266 0.430 0.485

Osoyoos 0.090 0.112 0.195 0.316 0.349

Parksville 0.535 0.659 1.116 1.446 1.502

Penticton 0.081 0.101 0.178 0.290 0.321

Port Alberni 0.595 0.769 1.292 1.618 1.668

Port Alice 0.838 1.062 1.638 1.851 1.878

Port Hardy 0.373 0.486 0.853 1.183 1.270

Port McNeill 0.384 0.503 0.877 1.211 1.296

Port Renfrew 0.929 1.189 1.945 2.300 2.346

Powell River 0.353 0.437 0.762 1.033 1.092

Prince George 0.050 0.065 0.114 0.196 0.216

Prince Rupert 0.151 0.201 0.372 0.592 0.668

Princeton 0.139 0.175 0.283 0.437 0.478

Qualicum Beach 0.516 0.649 1.099 1.424 1.480

Queen Charlotte City 1.053 1.286 2.028 2.447 2.524

Quesnel 0.047 0.061 0.111 0.188 0.207

Revelstoke 0.063 0.083 0.135 0.230 0.252

Salmon Arm 0.063 0.079 0.133 0.223 0.245

Sandspit 0.839 1.022 1.679 2.106 2.199

Sechelt 0.487 0.599 0.952 1.261 1.310

Sidney 0.791 0.967 1.521 1.917 1.961

Smith River 0.338 0.439 0.598 0.807 0.834

Smithers 0.052 0.065 0.119 0.199 0.226

Sooke 0.909 1.107 1.836 2.248 2.294
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Squamish 0.356 0.443 0.696 0.948 1.001

Stewart 0.084 0.114 0.219 0.364 0.403

Tahsis 0.801 1.001 1.609 1.918 1.968

Taylor 0.075 0.103 0.137 0.226 0.255

Terrace 0.081 0.109 0.207 0.345 0.387

Tofino 0.894 1.150 1.871 2.179 2.225

Trail 0.060 0.077 0.125 0.211 0.232

Ucluelet 0.927 1.192 1.934 2.233 2.273

Vancouver Region

Burnaby (Simon Fraser Univ.) 0.450 0.555 0.863 1.153 1.204

Cloverdale 0.469 0.578 0.899 1.199 1.251

Haney 0.408 0.504 0.787 1.061 1.112

Ladner 0.548 0.672 1.044 1.374 1.423

Langley 0.453 0.558 0.868 1.161 1.212

New Westminster 0.469 0.577 0.897 1.196 1.248

North Vancouver 0.464 0.571 0.890 1.186 1.237

Richmond 0.521 0.639 0.994 1.313 1.361

Surrey (88 Ave & 156 St) 0.461 0.568 0.883 1.179 1.231

Vancouver (City Hall) 0.496 0.610 0.950 1.262 1.309

Vancouver (Granville St & 41st Ave) 0.505 0.621 0.967 1.281 1.329

West Vancouver 0.477 0.587 0.916 1.218 1.269

Vernon 0.065 0.082 0.139 0.231 0.255

Victoria Region

Victoria (Gonzales Hts) 0.901 1.111 1.735 2.074 2.103

Victoria (Mt Tolmie) 0.868 1.068 1.670 2.038 2.072

Victoria 0.907 1.117 1.749 2.092 2.122

Whistler 0.249 0.313 0.495 0.703 0.752

White Rock 0.510 0.627 0.975 1.291 1.339

Williams Lake 0.065 0.081 0.140 0.232 0.255

Youbou 0.737 0.924 1.543 1.927 1.976

Alberta

Athabasca 0.041 0.058 0.074 0.130 0.150

Banff 0.135 0.177 0.255 0.394 0.423

Barrhead 0.061 0.086 0.108 0.168 0.194

Beaverlodge 0.075 0.103 0.140 0.233 0.263

Brooks 0.063 0.089 0.111 0.178 0.204

Calgary 0.087 0.118 0.164 0.268 0.297

Campsie 0.064 0.090 0.113 0.174 0.201

Camrose 0.054 0.076 0.096 0.155 0.179
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Canmore 0.135 0.177 0.255 0.392 0.422

Cardston 0.125 0.166 0.241 0.387 0.419

Claresholm 0.105 0.141 0.197 0.312 0.343

Cold Lake 0.032 0.045 0.059 0.106 0.123

Coleman 0.132 0.174 0.251 0.395 0.425

Coronation 0.043 0.061 0.078 0.136 0.158

Cowley 0.134 0.177 0.254 0.399 0.430

Drumheller 0.065 0.092 0.115 0.181 0.208

Edmonton 0.058 0.081 0.102 0.162 0.187

Edson 0.078 0.107 0.144 0.241 0.271

Embarras Portage 0.031 0.043 0.055 0.098 0.114

Fairview 0.071 0.099 0.123 0.189 0.218

Fort MacLeod 0.107 0.144 0.203 0.325 0.356

Fort McMurray 0.031 0.045 0.057 0.103 0.119

Fort Saskatchewan 0.050 0.070 0.089 0.148 0.171

Fort Vermilion 0.035 0.050 0.064 0.116 0.135

Grande Prairie 0.072 0.099 0.129 0.216 0.244

Habay 0.043 0.061 0.078 0.140 0.162

Hardisty 0.040 0.057 0.072 0.128 0.148

High River 0.098 0.131 0.184 0.291 0.322

Hinton 0.135 0.177 0.253 0.387 0.417

Jasper 0.135 0.177 0.256 0.398 0.427

Keg River 0.043 0.061 0.077 0.137 0.158

Lac la Biche 0.035 0.051 0.065 0.116 0.135

Lacombe 0.067 0.095 0.119 0.189 0.217

Lethbridge 0.075 0.103 0.145 0.245 0.275

Manning 0.049 0.070 0.089 0.151 0.175

Medicine Hat 0.047 0.067 0.085 0.151 0.175

Peace River 0.059 0.083 0.105 0.168 0.194

Pincher Creek 0.135 0.177 0.255 0.403 0.434

Ranfurly 0.039 0.055 0.071 0.125 0.145

Red Deer 0.068 0.095 0.121 0.195 0.223

Rocky Mountain House 0.084 0.114 0.156 0.254 0.283

Slave Lake 0.046 0.065 0.083 0.141 0.164

Stettler 0.061 0.086 0.108 0.168 0.193

Stony Plain 0.065 0.091 0.114 0.175 0.202

Suffield 0.055 0.077 0.098 0.164 0.189

Taber 0.067 0.093 0.120 0.205 0.233

Turner Valley 0.123 0.163 0.231 0.351 0.381
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Valleyview 0.070 0.098 0.123 0.194 0.223

Vegreville 0.041 0.058 0.074 0.129 0.149

Vermilion 0.035 0.051 0.065 0.117 0.136

Wagner 0.047 0.066 0.084 0.143 0.166

Wainwright 0.037 0.053 0.068 0.122 0.141

Wetaskiwin 0.064 0.089 0.112 0.173 0.199

Whitecourt 0.069 0.097 0.121 0.191 0.219

Wimborne 0.068 0.095 0.121 0.197 0.224

Saskatchewan

Assiniboia 0.082 0.117 0.145 0.218 0.253

Battrum 0.040 0.057 0.074 0.136 0.157

Biggar 0.034 0.048 0.064 0.117 0.137

Broadview 0.047 0.068 0.087 0.150 0.175

Dafoe 0.037 0.053 0.069 0.126 0.146

Dundurn 0.036 0.051 0.067 0.123 0.143

Estevan 0.077 0.109 0.135 0.205 0.238

Hudson Bay 0.031 0.045 0.057 0.105 0.122

Humboldt 0.035 0.049 0.064 0.117 0.137

Island Falls 0.030 0.042 0.054 0.091 0.106

Kamsack 0.035 0.049 0.064 0.116 0.136

Kindersley 0.036 0.051 0.068 0.123 0.143

Lloydminster 0.033 0.047 0.061 0.112 0.130

Maple Creek 0.041 0.059 0.076 0.138 0.160

Meadow Lake 0.031 0.044 0.057 0.102 0.119

Melfort 0.032 0.045 0.059 0.108 0.126

Melville 0.042 0.061 0.077 0.138 0.160

Moose Jaw 0.059 0.085 0.107 0.177 0.206

Nipawin 0.031 0.044 0.057 0.103 0.119

North Battleford 0.032 0.046 0.061 0.112 0.130

Prince Albert 0.031 0.045 0.058 0.106 0.123

Qu’Appelle 0.055 0.079 0.100 0.167 0.194

Regina 0.062 0.088 0.111 0.180 0.210

Rosetown 0.035 0.051 0.067 0.123 0.143

Saskatoon 0.034 0.049 0.065 0.118 0.138

Scott 0.033 0.047 0.063 0.115 0.134

Strasbourg 0.045 0.065 0.083 0.147 0.171

Swift Current 0.043 0.063 0.080 0.145 0.169

Uranium City 0.030 0.042 0.054 0.091 0.106

Weyburn 0.107 0.151 0.183 0.246 0.286
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Yorkton 0.038 0.055 0.070 0.127 0.148

Manitoba

Beausejour 0.031 0.043 0.056 0.093 0.109

Boissevain 0.035 0.049 0.063 0.115 0.133

Brandon 0.029 0.041 0.053 0.088 0.102

Churchill 0.030 0.043 0.055 0.092 0.107

Dauphin 0.032 0.046 0.059 0.108 0.125

Flin Flon 0.030 0.042 0.054 0.092 0.107

Gimli 0.031 0.043 0.055 0.093 0.109

Island Lake 0.030 0.043 0.055 0.094 0.109

Lac du Bonnet 0.031 0.045 0.057 0.095 0.111

Lynn Lake 0.030 0.042 0.054 0.091 0.106

Morden 0.029 0.041 0.052 0.086 0.100

Neepawa 0.029 0.042 0.053 0.089 0.104

Pine Falls 0.031 0.044 0.057 0.095 0.111

Portage la Prairie 0.030 0.042 0.054 0.090 0.104

Rivers 0.035 0.050 0.064 0.116 0.135

Sandilands 0.030 0.043 0.055 0.091 0.106

Selkirk 0.031 0.043 0.055 0.093 0.108

Split Lake 0.030 0.043 0.055 0.091 0.106

Steinbach 0.030 0.043 0.055 0.091 0.106

Swan River 0.032 0.045 0.059 0.107 0.125

The Pas 0.030 0.043 0.055 0.095 0.111

Thompson 0.030 0.043 0.055 0.091 0.106

Virden 0.039 0.055 0.071 0.126 0.147

Winnipeg 0.030 0.043 0.055 0.091 0.106

Ontario

Ailsa Craig 0.062 0.090 0.118 0.212 0.247

Ajax 0.127 0.181 0.219 0.320 0.372

Alexandria 0.347 0.494 0.560 0.574 0.667

Alliston 0.076 0.111 0.147 0.262 0.305

Almonte 0.209 0.301 0.355 0.465 0.539

Armstrong 0.036 0.051 0.065 0.108 0.125

Arnprior 0.227 0.325 0.381 0.476 0.553

Atikokan 0.039 0.055 0.069 0.107 0.125

Attawapiskat 0.042 0.059 0.075 0.123 0.144

Aurora 0.089 0.129 0.163 0.281 0.327

Bancroft 0.111 0.162 0.207 0.350 0.407

Barrie 0.076 0.111 0.150 0.268 0.313
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Barriefield 0.119 0.175 0.219 0.366 0.425

Beaverton 0.083 0.121 0.162 0.285 0.332

Belleville 0.115 0.168 0.205 0.341 0.397

Belmont 0.073 0.106 0.133 0.232 0.270

Borden (CFB) 0.075 0.109 0.146 0.261 0.304

Bracebridge 0.085 0.125 0.167 0.294 0.341

Bradford 0.082 0.119 0.155 0.273 0.318

Brampton 0.102 0.145 0.178 0.286 0.333

Brantford 0.095 0.135 0.167 0.268 0.312

Brighton 0.117 0.169 0.207 0.333 0.388

Brockville 0.174 0.253 0.303 0.437 0.508

Burk’s Falls 0.101 0.147 0.186 0.317 0.368

Burlington 0.151 0.212 0.251 0.321 0.373

Cambridge 0.088 0.126 0.156 0.262 0.305

Campbellford 0.102 0.149 0.191 0.327 0.380

Cannington 0.085 0.125 0.164 0.289 0.336

Carleton Place 0.193 0.280 0.333 0.454 0.528

Cavan 0.096 0.139 0.178 0.307 0.357

Centralia 0.061 0.088 0.118 0.212 0.247

Chapleau 0.043 0.063 0.087 0.158 0.184

Chatham 0.070 0.100 0.125 0.212 0.247

Chesley 0.060 0.085 0.120 0.219 0.255

Clinton 0.057 0.082 0.114 0.206 0.240

Coboconk 0.087 0.128 0.171 0.300 0.349

Cobourg 0.115 0.167 0.203 0.324 0.378

Cochrane 0.124 0.173 0.207 0.268 0.312

Colborne 0.117 0.169 0.206 0.330 0.385

Collingwood 0.069 0.100 0.139 0.250 0.291

Cornwall 0.345 0.490 0.556 0.569 0.661

Corunna 0.056 0.081 0.106 0.191 0.223

Deep River 0.232 0.331 0.387 0.467 0.542

Deseronto 0.114 0.167 0.208 0.348 0.405

Dorchester 0.072 0.104 0.131 0.231 0.268

Dorion 0.033 0.046 0.059 0.100 0.117

Dresden 0.065 0.094 0.119 0.208 0.241

Dryden 0.041 0.058 0.074 0.114 0.133

Dundalk 0.068 0.099 0.135 0.243 0.283

Dunnville 0.133 0.188 0.225 0.308 0.358

Durham 0.063 0.090 0.126 0.228 0.265
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Dutton 0.073 0.104 0.130 0.224 0.261

Earlton 0.118 0.169 0.206 0.316 0.367

Edison 0.040 0.056 0.071 0.111 0.130

Elliot Lake 0.049 0.069 0.099 0.180 0.210

Elmvale 0.073 0.107 0.147 0.263 0.306

Embro 0.072 0.104 0.133 0.234 0.272

Englehart 0.114 0.163 0.199 0.308 0.358

Espanola 0.059 0.084 0.118 0.213 0.248

Exeter 0.060 0.087 0.117 0.210 0.245

Fenelon Falls 0.087 0.128 0.170 0.299 0.348

Fergus 0.075 0.109 0.141 0.250 0.290

Forest 0.057 0.083 0.110 0.199 0.231

Fort Erie 0.173 0.241 0.284 0.343 0.400

Fort Erie (Ridgeway) 0.169 0.237 0.279 0.339 0.395

Fort Frances 0.037 0.051 0.065 0.101 0.118

Gananoque 0.130 0.191 0.234 0.386 0.447

Geraldton 0.032 0.045 0.059 0.104 0.121

Glencoe 0.068 0.098 0.123 0.216 0.252

Goderich 0.055 0.077 0.110 0.200 0.232

Gore Bay 0.050 0.069 0.100 0.183 0.214

Graham 0.040 0.057 0.072 0.112 0.130

Gravenhurst (Muskoka Airport) 0.082 0.121 0.162 0.287 0.334

Grimsby 0.167 0.234 0.277 0.337 0.392

Guelph 0.085 0.121 0.150 0.261 0.303

Guthrie 0.077 0.113 0.153 0.272 0.317

Haileybury 0.136 0.195 0.235 0.342 0.398

Haldimand (Caledonia) 0.124 0.176 0.211 0.298 0.346

Haldimand (Hagersville) 0.102 0.145 0.178 0.277 0.322

Haliburton 0.098 0.144 0.188 0.324 0.377

Halton Hills (Georgetown) 0.095 0.137 0.168 0.277 0.323

Hamilton 0.148 0.208 0.247 0.317 0.369

Hanover 0.061 0.086 0.121 0.221 0.257

Hastings 0.100 0.146 0.187 0.322 0.375

Hawkesbury 0.301 0.431 0.494 0.547 0.636

Hearst 0.043 0.061 0.080 0.145 0.169

Honey Harbour 0.075 0.110 0.151 0.269 0.314

Hornepayne 0.037 0.052 0.070 0.127 0.148

Huntsville 0.094 0.138 0.179 0.310 0.360

Ingersoll 0.074 0.107 0.135 0.236 0.275
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Iroquois Falls 0.113 0.159 0.192 0.268 0.312

Jellicoe 0.032 0.046 0.059 0.103 0.120

Kapuskasing 0.064 0.090 0.113 0.188 0.218

Kemptville 0.249 0.356 0.415 0.498 0.580

Kenora 0.036 0.051 0.065 0.104 0.121

Killaloe 0.173 0.249 0.297 0.420 0.489

Kincardine 0.055 0.076 0.110 0.201 0.233

Kingston 0.118 0.174 0.218 0.366 0.425

Kinmount 0.091 0.133 0.176 0.309 0.359

Kirkland Lake 0.103 0.147 0.180 0.286 0.333

Kitchener 0.078 0.113 0.142 0.250 0.290

Kitchenuhmay-koosib / Big Trout Lake 0.031 0.043 0.055 0.095 0.110

Lakefield 0.093 0.137 0.179 0.313 0.363

Lansdowne House 0.032 0.045 0.058 0.101 0.117

Leamington 0.071 0.101 0.127 0.211 0.245

Lindsay 0.089 0.130 0.170 0.298 0.347

Lion’s Head 0.060 0.083 0.119 0.217 0.253

Listowel 0.063 0.091 0.125 0.225 0.262

London 0.069 0.100 0.127 0.225 0.262

Lucan 0.063 0.091 0.120 0.216 0.251

Maitland 0.187 0.271 0.323 0.448 0.521

Markdale 0.065 0.092 0.129 0.234 0.272

Markham 0.110 0.157 0.191 0.303 0.352

Martin 0.041 0.057 0.073 0.112 0.131

Matheson 0.097 0.139 0.170 0.264 0.307

Mattawa 0.258 0.365 0.422 0.469 0.544

Midland 0.074 0.107 0.148 0.265 0.309

Milton 0.114 0.162 0.196 0.294 0.342

Milverton 0.065 0.095 0.127 0.228 0.265

Minden 0.092 0.135 0.178 0.312 0.362

Mississauga 0.127 0.180 0.217 0.309 0.359

Mississauga (Lester B. Pearson Int’l Airport) 0.115 0.163 0.197 0.300 0.348

Mississauga (Port Credit) 0.141 0.198 0.237 0.320 0.372

Mitchell 0.062 0.090 0.121 0.218 0.254

Moosonee 0.048 0.068 0.087 0.152 0.177

Morrisburg 0.321 0.457 0.521 0.545 0.634

Mount Forest 0.064 0.093 0.129 0.232 0.270

Nakina 0.032 0.046 0.059 0.105 0.122

Nanticoke (Jarvis) 0.095 0.135 0.166 0.268 0.312
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Nanticoke (Port Dover) 0.089 0.127 0.156 0.260 0.302

Napanee 0.113 0.166 0.209 0.351 0.408

New Liskeard 0.131 0.189 0.228 0.336 0.391

Newcastle 0.117 0.167 0.203 0.319 0.371

Newcastle (Bowmanville) 0.117 0.168 0.204 0.318 0.370

Newmarket 0.087 0.126 0.160 0.279 0.325

Niagara Falls 0.177 0.248 0.291 0.350 0.407

North Bay 0.149 0.213 0.255 0.369 0.428

Norwood 0.098 0.143 0.186 0.321 0.374

Oakville 0.147 0.207 0.247 0.322 0.375

Orangeville 0.077 0.111 0.145 0.257 0.298

Orillia 0.079 0.116 0.157 0.279 0.324

Oshawa 0.120 0.171 0.207 0.318 0.369

Ottawa (Metropolitan)

Ottawa (City Hall) 0.264 0.378 0.439 0.513 0.597

Ottawa (Barrhaven) 0.255 0.365 0.425 0.504 0.587

Ottawa (Kanata) 0.242 0.347 0.405 0.493 0.574

Ottawa (M-C Int’l Airport) 0.269 0.384 0.445 0.515 0.599

Ottawa (Orleans) 0.283 0.404 0.466 0.526 0.613

Owen Sound 0.062 0.087 0.124 0.225 0.262

Pagwa River 0.035 0.049 0.065 0.117 0.137

Paris 0.088 0.126 0.155 0.260 0.303

Parkhill 0.060 0.087 0.115 0.207 0.241

Parry Sound 0.079 0.115 0.155 0.275 0.320

Pelham (Fonthill) 0.171 0.240 0.283 0.342 0.398

Pembroke 0.227 0.325 0.380 0.467 0.543

Penetanguishene 0.074 0.107 0.147 0.264 0.308

Perth 0.155 0.226 0.273 0.419 0.488

Petawawa 0.227 0.324 0.379 0.464 0.539

Peterborough 0.095 0.139 0.179 0.311 0.361

Petrolia 0.059 0.086 0.111 0.200 0.232

Pickering (Dunbarton) 0.130 0.185 0.223 0.321 0.374

Picton 0.113 0.165 0.203 0.339 0.395

Plattsville 0.077 0.110 0.139 0.245 0.284

Point Alexander 0.233 0.332 0.387 0.466 0.541

Port Burwell 0.081 0.116 0.145 0.242 0.282

Port Colborne 0.164 0.230 0.272 0.334 0.390

Port Elgin 0.057 0.079 0.114 0.208 0.242

Port Hope 0.116 0.167 0.203 0.323 0.376
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Port Perry 0.095 0.137 0.172 0.297 0.345

Port Stanley 0.076 0.109 0.136 0.231 0.269

Prescott 0.225 0.323 0.379 0.478 0.554

Princeton 0.081 0.117 0.145 0.251 0.291

Raith 0.038 0.053 0.068 0.107 0.124

Rayside-Balfour (Chelmsford) 0.071 0.103 0.137 0.243 0.283

Red Lake 0.039 0.055 0.070 0.111 0.129

Renfrew 0.215 0.307 0.361 0.461 0.536

Richmond Hill 0.101 0.144 0.177 0.291 0.339

Rockland 0.299 0.428 0.490 0.537 0.625

Sarnia 0.055 0.079 0.106 0.191 0.222

Sault Ste. Marie 0.038 0.053 0.075 0.138 0.160

Schreiber 0.031 0.045 0.058 0.101 0.118

Seaforth 0.059 0.085 0.117 0.211 0.245

Shelburne 0.071 0.104 0.140 0.251 0.291

Simcoe 0.087 0.124 0.154 0.257 0.299

Sioux Lookout 0.042 0.059 0.075 0.116 0.136

Smiths Falls 0.171 0.248 0.297 0.436 0.508

Smithville 0.165 0.231 0.273 0.334 0.389

Smooth Rock Falls 0.111 0.154 0.185 0.246 0.286

South River 0.111 0.161 0.198 0.330 0.384

Southampton 0.057 0.079 0.115 0.209 0.243

St. Catharines 0.175 0.245 0.289 0.348 0.405

St. Mary’s 0.066 0.095 0.125 0.224 0.261

St. Thomas 0.074 0.106 0.133 0.230 0.267

Stirling 0.107 0.156 0.197 0.335 0.390

Stratford 0.067 0.097 0.128 0.229 0.266

Strathroy 0.065 0.093 0.120 0.213 0.249

Sturgeon Falls 0.117 0.167 0.204 0.326 0.379

Sudbury 0.075 0.109 0.144 0.254 0.296

Sundridge 0.107 0.157 0.194 0.325 0.378

Tavistock 0.071 0.102 0.132 0.234 0.273

Temagami 0.146 0.208 0.250 0.355 0.413

Thamesford 0.071 0.103 0.131 0.232 0.269

Thedford 0.058 0.084 0.112 0.202 0.235

Thunder Bay 0.034 0.048 0.061 0.100 0.116

Tillsonburg 0.079 0.113 0.141 0.243 0.282

Timmins 0.077 0.109 0.136 0.229 0.266

Timmins (Porcupine) 0.085 0.120 0.149 0.239 0.278
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Toronto Metropolitan Region

Etobicoke 0.115 0.163 0.198 0.301 0.350

North York 0.117 0.166 0.201 0.306 0.355

Scarborough 0.129 0.182 0.219 0.317 0.369

Toronto (City Hall) 0.144 0.203 0.242 0.326 0.379

Trenton 0.115 0.167 0.205 0.336 0.391

Trout Creek 0.121 0.175 0.213 0.341 0.397

Uxbridge 0.092 0.133 0.168 0.291 0.338

Vaughan (Woodbridge) 0.102 0.146 0.179 0.290 0.337

Vittoria 0.086 0.123 0.152 0.255 0.297

Walkerton 0.060 0.084 0.119 0.216 0.252

Wallaceburg 0.063 0.090 0.113 0.201 0.234

Waterloo 0.076 0.110 0.140 0.247 0.287

Watford 0.061 0.089 0.115 0.206 0.239

Wawa 0.036 0.052 0.071 0.129 0.150

Welland 0.169 0.237 0.280 0.340 0.396

West Lorne 0.073 0.105 0.131 0.223 0.259

Whitby 0.125 0.179 0.215 0.320 0.372

Whitby (Brooklin) 0.111 0.159 0.193 0.310 0.359

White River 0.035 0.049 0.067 0.122 0.141

Wiarton 0.060 0.083 0.120 0.219 0.255

Windsor 0.061 0.089 0.112 0.194 0.226

Wingham 0.058 0.083 0.116 0.211 0.246

Woodstock 0.075 0.109 0.137 0.240 0.280

Wyoming 0.059 0.084 0.110 0.199 0.231

Quebec

Acton-Vale 0.179 0.261 0.314 0.474 0.550

Alma 0.459 0.652 0.721 0.699 0.768

Amos 0.077 0.112 0.155 0.276 0.322

Asbestos 0.155 0.229 0.284 0.456 0.530

Aylmer 0.251 0.361 0.420 0.502 0.585

Baie-Comeau 0.242 0.345 0.403 0.491 0.570

Baie-Saint-Paul 0.921 1.316 1.411 1.341 1.125

Beauport 0.322 0.464 0.533 0.594 0.689

Bedford 0.238 0.343 0.401 0.506 0.590

Beloeil 0.303 0.432 0.495 0.548 0.637

Brome 0.169 0.248 0.299 0.460 0.534

Brossard 0.343 0.487 0.553 0.573 0.666

Buckingham 0.291 0.415 0.477 0.530 0.617
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Campbell’s Bay 0.234 0.335 0.392 0.481 0.558

Chambly 0.322 0.457 0.521 0.558 0.649

Coaticook 0.147 0.218 0.269 0.436 0.507

Contrecoeur 0.281 0.401 0.463 0.538 0.625

Cowansville 0.189 0.276 0.329 0.476 0.553

Deux-Montagnes 0.349 0.496 0.562 0.579 0.672

Dolbeau 0.289 0.412 0.474 0.532 0.619

Drummondville 0.192 0.280 0.335 0.486 0.564

Farnham 0.239 0.344 0.402 0.509 0.593

Fort-Coulonge 0.234 0.335 0.391 0.480 0.557

Gagnon 0.059 0.078 0.118 0.217 0.253

Gaspé 0.094 0.137 0.181 0.315 0.366

Gatineau 0.267 0.381 0.442 0.515 0.600

Gracefield 0.257 0.367 0.426 0.498 0.580

Granby 0.187 0.273 0.326 0.478 0.554

Harrington-Harbour 0.049 0.069 0.097 0.175 0.204

Havre-St-Pierre 0.135 0.191 0.229 0.318 0.369

Hemmingford 0.327 0.465 0.530 0.563 0.654

Hull 0.260 0.372 0.433 0.510 0.594

Iberville 0.309 0.440 0.503 0.550 0.640

Inukjuak 0.038 0.054 0.069 0.122 0.142

Joliette 0.277 0.395 0.456 0.532 0.619

Kuujjuaq 0.047 0.065 0.095 0.173 0.202

Kuujjuarapik 0.032 0.045 0.058 0.101 0.117

La Pocatière 0.861 1.229 1.326 1.263 1.090

La-Malbaie 1.002 1.431 1.534 1.471 1.197

La-Tuque 0.157 0.235 0.290 0.465 0.540

Lac-Mégantic 0.148 0.219 0.271 0.442 0.514

Lachute 0.306 0.437 0.501 0.551 0.641

Lennoxville 0.145 0.215 0.270 0.440 0.512

Léry 0.354 0.503 0.569 0.582 0.676

Loretteville 0.315 0.455 0.522 0.586 0.680

Louiseville 0.233 0.336 0.394 0.510 0.594

Magog 0.150 0.221 0.274 0.443 0.515

Malartic 0.095 0.138 0.179 0.311 0.361

Maniwaki 0.258 0.368 0.427 0.497 0.578

Masson 0.296 0.423 0.485 0.533 0.620

Matane 0.258 0.367 0.426 0.498 0.580

Mont-Joli 0.261 0.374 0.436 0.523 0.608
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Mont-Laurier 0.251 0.359 0.417 0.493 0.574

Montmagny 0.392 0.566 0.638 0.656 0.764

Montréal Region

Beaconsfield 0.353 0.501 0.568 0.582 0.676

Dorval 0.352 0.500 0.566 0.581 0.675

Laval 0.347 0.494 0.559 0.578 0.671

Montréal (City Hall) 0.347 0.493 0.559 0.577 0.670

Montréal-Est 0.341 0.484 0.550 0.573 0.665

Montréal-Nord 0.346 0.491 0.557 0.576 0.669

Outremont 0.349 0.495 0.561 0.578 0.671

Pierrefonds 0.351 0.499 0.565 0.581 0.674

St-Lambert 0.345 0.489 0.554 0.575 0.667

St-Laurent 0.350 0.497 0.563 0.580 0.673

Ste-Anne-de-Bellevue 0.353 0.502 0.568 0.582 0.676

Verdun 0.348 0.495 0.560 0.578 0.671

Nicolet (Gentilly) 0.235 0.340 0.399 0.519 0.604

Nitchequon 0.040 0.052 0.079 0.145 0.169

Noranda 0.090 0.131 0.166 0.287 0.334

Percé 0.086 0.126 0.172 0.303 0.352

Pincourt 0.353 0.503 0.569 0.582 0.676

Plessisville 0.185 0.271 0.326 0.490 0.570

Port-Cartier 0.187 0.267 0.315 0.410 0.478

Puvirnituq 0.061 0.087 0.109 0.167 0.194

Québec City Region

Ancienne-Lorette 0.307 0.443 0.509 0.578 0.671

Lévis 0.311 0.448 0.515 0.584 0.678

Québec 0.311 0.449 0.515 0.584 0.677

Sillery 0.306 0.441 0.508 0.579 0.672

Ste-Foy 0.308 0.444 0.511 0.580 0.674

Richmond 0.157 0.232 0.286 0.457 0.530

Rimouski 0.263 0.381 0.444 0.537 0.625

Rivière-du-Loup 0.634 0.904 0.986 0.942 0.920

Roberval 0.398 0.563 0.630 0.607 0.705

Rock-Island 0.150 0.222 0.272 0.439 0.510

Rosemère 0.345 0.489 0.555 0.576 0.668

Rouyn 0.091 0.132 0.167 0.289 0.336

Saguenay 0.467 0.667 0.738 0.720 0.789

Saguenay (Bagotville) 0.479 0.683 0.755 0.737 0.802

Saguenay (Jonquière) 0.473 0.674 0.744 0.726 0.791
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Saguenay (Kénogami) 0.474 0.675 0.746 0.727 0.791

Saint-Eustache 0.347 0.493 0.559 0.577 0.671

Saint-Jean-sur-Richelieu 0.313 0.445 0.509 0.553 0.643

Salaberry-de-Valleyfield 0.354 0.504 0.570 0.582 0.675

Schefferville 0.033 0.047 0.064 0.117 0.136

Senneterre 0.084 0.121 0.168 0.300 0.349

Sept-Îles 0.171 0.243 0.289 0.388 0.450

Shawinigan 0.209 0.303 0.360 0.500 0.582

Shawville 0.233 0.333 0.390 0.480 0.558

Sherbrooke 0.146 0.217 0.271 0.442 0.514

Sorel 0.251 0.360 0.419 0.520 0.606

St-Félicien 0.304 0.432 0.495 0.543 0.631

St-Georges-de-Cacouna 0.498 0.716 0.789 0.781 0.841

St-Hubert 0.339 0.481 0.547 0.570 0.663

Saint-Hubert-de-Rivière-du-Loup 0.300 0.437 0.505 0.597 0.693

St-Hyacinthe 0.231 0.333 0.391 0.508 0.593

St-Jérôme 0.315 0.449 0.513 0.556 0.646

St-Jovite 0.261 0.373 0.434 0.512 0.596

St-Lazare-Hudson 0.351 0.499 0.565 0.580 0.674

St-Nicolas 0.293 0.423 0.488 0.567 0.659

Ste-Agathe-des-Monts 0.262 0.375 0.436 0.516 0.601

Sutton 0.173 0.253 0.305 0.462 0.536

Tadoussac 0.428 0.617 0.691 0.690 0.793

Témiscaming 0.450 0.632 0.697 0.651 0.675

Terrebonne 0.341 0.484 0.549 0.573 0.665

Thetford Mines 0.162 0.240 0.295 0.471 0.547

Thurso 0.292 0.417 0.479 0.533 0.620

Trois-Rivières 0.235 0.339 0.397 0.515 0.600

Val-d’Or 0.095 0.140 0.182 0.317 0.369

Varennes 0.333 0.473 0.538 0.567 0.658

Verchères 0.313 0.445 0.509 0.555 0.645

Victoriaville 0.174 0.256 0.309 0.478 0.555

Ville-Marie 0.159 0.226 0.270 0.370 0.430

Wakefield 0.249 0.357 0.416 0.501 0.583

Waterloo 0.167 0.245 0.295 0.460 0.534

Windsor 0.150 0.223 0.277 0.449 0.521

New Brunswick

Alma 0.101 0.147 0.190 0.328 0.382

Bathurst 0.140 0.203 0.245 0.388 0.450
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Campbellton 0.148 0.217 0.264 0.418 0.487

Edmundston 0.180 0.268 0.323 0.488 0.567

Fredericton 0.142 0.207 0.251 0.400 0.466

Gagetown 0.132 0.193 0.235 0.382 0.443

Grand Falls 0.173 0.253 0.305 0.463 0.538

Miramichi 0.137 0.197 0.239 0.380 0.441

Moncton 0.107 0.155 0.196 0.333 0.388

Oromocto 0.139 0.203 0.247 0.394 0.458

Sackville 0.095 0.139 0.181 0.314 0.364

Saint Andrews 0.490 0.688 0.752 0.699 0.714

Saint George 0.331 0.465 0.527 0.523 0.609

Saint John 0.128 0.185 0.225 0.369 0.428

Shippagan 0.101 0.149 0.192 0.331 0.386

St. Stephen 0.433 0.604 0.669 0.625 0.668

Woodstock 0.147 0.216 0.263 0.424 0.493

Nova Scotia

Amherst 0.089 0.130 0.174 0.305 0.354

Antigonish 0.076 0.103 0.152 0.271 0.316

Bridgewater 0.083 0.120 0.165 0.288 0.335

Canso 0.085 0.119 0.169 0.295 0.342

Debert 0.079 0.111 0.159 0.281 0.328

Digby 0.110 0.160 0.200 0.336 0.392

Greenwood (CFB) 0.091 0.133 0.178 0.311 0.361

Halifax Region

Dartmouth 0.079 0.111 0.158 0.277 0.323

Halifax 0.079 0.112 0.158 0.277 0.323

Kentville 0.086 0.125 0.171 0.300 0.349

Liverpool 0.084 0.121 0.164 0.285 0.331

Lockeport 0.086 0.124 0.165 0.285 0.331

Louisbourg 0.090 0.129 0.179 0.313 0.363

Lunenburg 0.081 0.118 0.162 0.284 0.331

New Glasgow 0.076 0.103 0.152 0.272 0.317

North Sydney 0.083 0.115 0.165 0.292 0.340

Pictou 0.076 0.102 0.152 0.272 0.317

Port Hawkesbury 0.079 0.108 0.158 0.280 0.326

Springhill 0.084 0.121 0.168 0.296 0.344

Stewiacke 0.079 0.110 0.158 0.279 0.325

Sydney 0.084 0.118 0.168 0.297 0.345

Tatamagouche 0.078 0.107 0.156 0.279 0.325
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Truro 0.079 0.109 0.157 0.279 0.324

Wolfville 0.085 0.123 0.169 0.297 0.345

Yarmouth 0.095 0.139 0.181 0.311 0.361

Prince Edward Island

Charlottetown 0.077 0.106 0.155 0.277 0.322

Souris 0.073 0.097 0.146 0.264 0.308

Summerside 0.090 0.131 0.173 0.300 0.349

Tignish 0.092 0.134 0.177 0.308 0.357

Newfoundland and Labrador

Argentia 0.082 0.111 0.164 0.292 0.340

Bonavista 0.066 0.085 0.132 0.238 0.277

Buchans 0.061 0.077 0.122 0.223 0.259

Cape Harrison 0.088 0.128 0.168 0.290 0.337

Cape Race 0.088 0.123 0.176 0.312 0.361

Channel-Port aux Basques 0.071 0.095 0.143 0.258 0.300

Corner Brook 0.059 0.075 0.117 0.213 0.249

Gander 0.062 0.079 0.125 0.227 0.264

Grand Bank 0.092 0.131 0.183 0.323 0.376

Grand Falls 0.062 0.078 0.124 0.225 0.262

Happy Valley-Goose Bay 0.044 0.061 0.087 0.159 0.185

Labrador City 0.044 0.059 0.087 0.160 0.186

St. Anthony 0.050 0.071 0.101 0.181 0.210

St. John’s 0.074 0.098 0.149 0.267 0.312

Stephenville 0.061 0.079 0.123 0.223 0.260

Twin Falls 0.039 0.055 0.078 0.143 0.167

Wabana 0.074 0.098 0.148 0.267 0.311

Wabush 0.044 0.059 0.088 0.161 0.188

Yukon

Aishihik 0.235 0.304 0.565 0.822 0.869

Dawson 0.244 0.312 0.514 0.722 0.760

Destruction Bay 1.460 1.889 2.695 2.695 2.081

Faro 0.141 0.181 0.295 0.453 0.487

Haines Junction 0.537 0.695 1.065 1.280 1.294

Snag 0.329 0.428 0.767 1.032 1.074

Teslin 0.148 0.190 0.323 0.499 0.534

Watson Lake 0.147 0.190 0.300 0.464 0.496

Whitehorse 0.171 0.219 0.405 0.620 0.662

Northwest Territories

Aklavik 0.244 0.318 0.454 0.649 0.682
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Behchoko/Rae-Edzo 0.031 0.043 0.055 0.099 0.115

Echo Bay / Port Radium 0.033 0.047 0.063 0.112 0.129

Fort Good Hope 0.127 0.165 0.289 0.456 0.492

Fort McPherson 0.219 0.284 0.459 0.677 0.715

Fort Providence 0.033 0.046 0.065 0.117 0.134

Fort Resolution 0.030 0.043 0.055 0.095 0.111

Fort Simpson 0.061 0.083 0.158 0.271 0.298

Fort Smith 0.030 0.042 0.055 0.094 0.110

Hay River 0.031 0.044 0.057 0.102 0.118

Inuvik 0.152 0.199 0.313 0.485 0.524

Mould Bay 0.048 0.067 0.096 0.175 0.204

Norman Wells 0.345 0.448 0.624 0.836 0.863

Tungsten 0.147 0.191 0.306 0.480 0.515

Ulukhaqtuuq/Holman 0.033 0.047 0.065 0.117 0.136

Wrigley 0.331 0.431 0.578 0.786 0.815

Yellowknife 0.030 0.043 0.055 0.093 0.109

Nunavut

Alert 0.087 0.123 0.152 0.236 0.274

Arctic Bay 0.084 0.119 0.168 0.302 0.351

Arviat 0.031 0.045 0.058 0.106 0.123

Baker Lake 0.043 0.063 0.087 0.158 0.184

Eureka 0.115 0.168 0.220 0.375 0.436

Igluligaarjuk / Chesterfield Inlet 0.053 0.076 0.100 0.181 0.211

Iqaluit 0.062 0.086 0.124 0.226 0.263

Iqaluktuuttiaq / Cambridge Bay 0.035 0.051 0.071 0.129 0.150

Isachsen 0.218 0.325 0.393 0.594 0.689

Kangiqiniq / Rankin Inlet 0.041 0.059 0.081 0.149 0.173

Kanngiqtugaapik / Clyde River 0.220 0.323 0.383 0.534 0.621

Kugluktuk/Coppermine 0.033 0.047 0.060 0.103 0.120

Nottingham Island 0.063 0.090 0.113 0.177 0.207

Resolute 0.120 0.172 0.209 0.333 0.388

Resolution Island 0.139 0.203 0.246 0.383 0.444

Salliq / Coral Harbour 0.065 0.093 0.118 0.203 0.236

Note A-9.4.1.1. Structural Design.
Article 9.4.1.1. establishes the principle that the structural members of Part 9 buildings must

• comply with the prescriptive requirements provided in Part 9,
• be designed in accordance with accepted good practice, or
• be designed in accordance with Part 4 using the loads and limits on deflection and vibration specified in Part 9 or 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 Subsection 9.4.2., the joints
must be designed in accordance with Part 4. Wall framing may comply with the prescriptive requirements in Subsections 9.23.3., 9.23.10., 9.23.11.
and 9.23.12., while the floor framing may be engineered.
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Design according to Part 4 or accepted good engineering practice, such as that described in the CWC 2014, “Engineering Guide for Wood Frame
Construction,” requires engineering expertise. The CWC Guide contains alternative solutions and provides information on the applicability of the Part 9
prescriptive structural requirements to further assist designers and building officials to identify the appropriate design approach. The need for professional
involvement in the structural design of a building, whether to Part 4 or Part 9 requirements or accepted good practice, is defined by provincial and
territorial legislation.

[9.4.2.] 9.4.2. Specified Loads

[9.4.2.1.] 9.4.2.1. Application

[9.4.2.2.] 9.4.2.2. Specified Snow Loads

[9.4.2.3.] 9.4.2.3. Platforms Subject to Snow and Occupancy Loads

[9.4.2.4.] 9.4.2.4. Attics and Roof Spaces

[9.4.2.5.] --- Seismic Design Parameter
(See Note A-9.4.2.5.)

[1] --) Except as provided in Sentence (2), the value of the seismic design parameter, Smax, at a location listed in Table 9.4.1.1. shall be taken as
the maximum of the values for all Site Classes at that location.

[2] --) Where the Site Class is determined in accordance with Article 4.1.8.4., the value of the seismic design parameter, Smax, at a location listed
in Table 9.4.1.1. is permitted to be taken as the value for the determined Site Class at that location. (See Note A-9.4.2.5.(2).)

Note A-9.4.2.5. Seismic Design Parameter.
The seismic design parameter, Smax, is used as a trigger for the application of seismic design provisions in Part 9. It was derived by considering the upper
limit on the minimum lateral earthquake force, V, as specified in Clause 4.1.8.11.(2)(c), and is taken as the larger of 2/3S(0.2) and S(0.5) where

Note A-9.4.2.5.(2) Determination of Site Class.
To benefit from a refined, and possibly less conservative, value of Smax, the Site Class can be determined on the basis of the ground profile at the site in
accordance with Article 4.1.8.4. Determination of the Site Class will require the involvement of a suitably qualified and experienced professional engineer.

[9.20.1.] 9.20.1. Application

[9.20.1.1.] 9.20.1.1. General
[1] 1) Except as provided in Article 9.20.1.2., this Section applies to

[a] a) unreinforced masonry and masonry veneer walls not in contact with the ground, where
[i] i) the height of the walls constructed on the foundation walls does not exceed 11 m, and

[ii] ii) the roof or floor assembly above the first storey is not of concrete construction, and
[b] b) flat insulating concrete form walls not in contact with the ground that (see Note A-9.15.1.1.(1)(c) and 9.20.1.1.(1)(b))

[i] i) have a maximum floor-to-floor height of 3 m,
[ii] ii) are erected in buildings not more than 2 storeys in building height and containing only a single dwelling unit, and

[iii] iii) are erected in locations where 1.5 times the seismic spectral response accelerationdesign parameter, Smaxa(0.2), for Site
Class C is not greater than 0.4 (see Note A-9.20.1.2.also Article 9.4.2.5.).

[2] 2) For walls other than those described in Sentence (1), or where the masonry walls or insulating concrete form walls not in contact with the
ground are designed for specified loads on the basis of ultimate and serviceability limit states, Subsection 4.3.2. shall apply.

[9.20.1.2.] 9.20.1.2. Earthquake Reinforcement
(See Note A-9.20.1.2.also Article 9.4.2.5.)

[1] 1) In locations where 1.5 times the spectral response accelerationseismic design parameter, Smaxa(0.2), for Site Class C is greater than 0.55,
loadbearing elements of masonry buildings more than 1 storey in building height shall be reinforced with not less than the minimum
amount of reinforcement required by Subsection 9.20.15.

S(0.2) = Sa(0.2,XS) or Sa(0.5,XS), whichever is larger,

S(0.5) = Sa(0.5,XS), and

XS
= site designation in terms of Site Class, S, as determined in accordance with Article 4.1.8.4.

PROPOSED
CHANGE
A-9.15.1.1.(1)(c)
and
9.20.1.1.(1)(b)PROPOSED

CHANGE
A-9.20.1.2.

PROPOSED
CHANGE
A-9.20.1.2.
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[2] 2) In locations where 1.5 times the spectral response accelerationseismic design parameter, Smaxa(0.2), for Site Class C is greater than 0.35
but less than or equal to 0.55, loadbearing elements of masonry buildings 3 storeys in building height shall be reinforced with not less
than the minimum amount of reinforcement required by Subsection 9.20.15.

Note A-9.20.1.2. Seismic Information.
Information on spectral response acceleration values for various locations can be found in Appendix C.

[9.23.1.1.] 9.23.1.1. Limitations
(See Note A-9.23.1.1.) (See also Note A-9.4.2.1.(1).)

[1] 1) TSubject to the application limitations defined elsewhere in this Part, this Section applies to constructions where wall, floor and roof
planes are generally comprised of lumber frames of small repetitive structural members, or engineered components, and where
[a] a) roof and wall planes are clad, sheathed or braced on at least one side,
[b] b) the small repetitive structural members are spaced not more than 600 mm o.c.,
[c] c) the constructions do not serve as foundations,
[d] d) the specified live load on supported subfloors and floor framing does not exceed 2.4 kPa, and
[e] e) the span of any structural member does not exceed 12.20 m.

(See Note A-9.23.1.1.(1).)

[2] 2) Where the conditions in Sentence (1) are exceeded for wood constructions, the design of the framing and fastening shall conform to
Subsection 4.3.1.

[9.23.3.1.] 9.23.3.1. Standards for Nails and Screws
[1] 1) Except as provided in Sentence (2) and unless otherwise indicated, nails specified in this Section shall be common steel wire nails or

common spiral nails conforming to
[a] a) ASTM F 1667, "Driven Fasteners: Nails, Spikes, and Staples", or
[b] b) CSA B111, "Wire Nails, Spikes and Staples".

[2] 2) Nails used to comply with Tables 9.23.3.4. and 9.23.3.5.-A to 9.23.3.5.-D shall have a diameter not less than that stated in Table 9.23.3.1.
(See Note A-9.23.3.1.(2).)

Table [9.23.3.1.] 9.23.3.1.
Diameter of Nails

Forming Part of Sentence [9.23.3.1.] 9.23.3.1.([2] 2)

Minimum Length of Nails, mm Diameter of Nails, mm

45 2.64

51 2.84

57 2.87

63 3.25

76 3.66

82 3.66

101 or greater 4.88

[3] 3) Wood screws specified in this Section shall conform to ASME B18.6.1, "Wood Screws (Inch Series)". (See Note A-9.23.3.1.(3).)

Note A-9.23.3.1.(2) Alternative Nail Sizes.
Where power nails or nails with smallera diameters smaller than that required by Tables 9.23.3.4.9.23.3.1., 9.23.3.5.-C or 9.23.3.5.-D are used to connect
framing, the following equations can be used to determine the required spacing or required number of nails.

The maximum spacing can be reduced using the following equation:

Sadj = Stable( Dred
Dtable )2

where

PROPOSED
CHANGE
A-9.23.1.1.

PROPOSED
CHANGE
A-9.4.2.1.(1)

PROPOSED
CHANGE
A-9.23.1.1.(1)

PROPOSED
CHANGE
A-9.23.3.1.(2)

PROPOSED
CHANGE
A-9.23.3.1.(3)
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The number of nails can be increased using the following equation:

Nadj = Ntable(Dtable
Dred )2

where

Note that nails should be spaced sufficiently far apart—preferably no less than 55 mm apart—to avoid splitting of framing lumber.

[9.23.3.4.] 9.23.3.4. Nailing of Framing
[1] 1) Except as provided in Sentence (2), nailing of framing shall conform to Table 9.23.3.4.

[2] 2) Where the bottom wall plate or sole plate of an exterior wall is not nailed to floor joists, rim joists or blocking in conformance with
Table 9.23.3.4., the exterior wall is permitted to be fastened to the floor framing by
[a] a) having plywood, OSB or waferboard sheathing extend down over floor framing and fastened to the floor framing by nails or

staples conforming to Article 9.23.3.5., or
[b] b) tying the wall framing to the floor framing by galvanized-metal strips

[i] i) 50 mm wide,
[ii] ii) not less than 0.41 mm thick,

[iii] iii) spaced not more than 1.2 m apart, and
[iv] iv) fastened at each end with at least two 63 mm nails.

Table [9.23.3.4.] 9.23.3.4.
Nailing for Framing

Forming Part of Sentence [9.23.3.4.] 9.23.3.4.([1] 1)

Construction Detail
Minimum Length

of Nails, mm
Minimum Number or Maximum

Spacing of Nails

Floor joist or blocking perpendicular to sill plate or top wall plate below – toe nail 82 2 per floor joist or blocking

Rim joist, trimmer joist or blocking – supporting walls with required braced wall
panels – to sill plate or top wall plate – toe nail

82 150 mm o.c.

Wood or metal strapping to underside of floor joists 57 2

Cross bridging to joists 57 2 at each end

Double header or trimmer joists 76 300 mm o.c.

Floor joist to stud (balloon construction) 76 2

Ledger strip to wood beam 82 2 per joist

Joist to joist splice (see also Table 9.23.14.8.) 76 2 at each end

Tail joist to adjacent header joist 82 5

(end nailed) around openings 101 3

Sadj
= adjusted nail spacing ≥ 20 x nail diameter,

Stable
= nail spacing required by Table 9.23.3.4. or 9.23.3.5.-A to 9.23.3.5.-D,

Dred
= smaller nail diameter smaller than that required by Table 9.23.3.1., 9.23.3.5.-C or 9.23.3.5.-D, and

Dtable
= nail diameter required by Table 9.23.3.1., 9.23.3.5.-C or 9.23.3.5.-D.

Nadj
= adjusted number of nails,

Ntable
= number of nails required by Table 9.23.3.4.or 9.23.3.5.-A to 9.23.3.5.-D,

Dtable
= nail diameter required by Table 9.23.3.1., 9.23.3.5.-C or 9.23.3.5.-D, and

Dred
= smaller nail diameter smaller than that required by Table 9.23.3.1., 9.23.3.5.-C or 9.23.3.5.-D.
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Construction Detail
Minimum Length

of Nails, mm
Minimum Number or Maximum

Spacing of Nails

Each header joist to adjacent trimmer joist 82 5

(end nailed) around openings 101 3

Blocking to stud, or Sstud to wall plate (each end) toe nail 63 4

or end nail 82 2

Doubled studs at openings, or studs at walls or wall intersections and corners 76 750 mm o.c.

Doubled top wall plates (1) 76 600 mm o.c.

Bottom wall plate or sole plate to floor joists, rim joists or blocking (exterior walls)
(2)

82 400 mm o.c.

Bottom wall plate or sole plate – in required braced wall panels – to floor joists,
rim joists or blocking (exterior walls) (2)

82 150 mm o.c.

Interior walls to framing or subflooring 82 600 mm o.c.

Required braced wall panels – in interior walls – to framing above and below 82 150 mm o.c.

Horizontal member over openings in non-loadbearing walls – each end 82 2

Lintels to studs 82 2 at each end

Ceiling joist to plate – toe nail each end 82 2

Roof rafter, roof truss or roof joist to plate – toe nail (3) 82 3

Rafter plate to each ceiling joist 101 2

Rafter to joist (with ridge supported) 76 3

Rafter to joist (with ridge unsupported) 76 see Table 9.23.14.8.

Gusset plate to each rafter at peak 57 4

Rafter to ridge board – toe nail – end nail 82 3

Collar tie to rafter – each end 76 3

Collar tie lateral support to each collar tie 57 2

Jack rafter to hip or valley rafter 82 2

Roof strut to rafter 76 3

Roof strut to loadbearing wall – toe nail 82 2

38 mm × 140 mm or less plank decking to support 82 2

Plank decking wider than 38 mm × 140 mm to support 82 3

38 mm edge laid plank decking to support (toe nail) 76 1

38 mm edge laid plank to each other 76 450 mm o.c.

Notes to Table [9.23.3.4.] 9.23.3.4.:

See Article 9.23.11.4. for requirements on the nailing of top plates splices in braced wall bands.(1)
PROPOSED CHANGE Table 9.23.3.4. Footnotereferrer

See Sentence 9.23.3.4.(2).(2)
PROPOSED CHANGE Table 9.23.3.4. Footnotereferrer

PROPOSED CHANGE Table 9.23.3.4. FootnotePROPOSED CHANGE Table 9.23.3.4. FootnotePROPOSED CHANGE Table 9.23.3.4. FootnotePROPOSED CHANGE Table 9.23.3.4. Footnote

Footnote
1
Footnote
2
Footnote
3
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See Sentence 9.23.3.4.(3).(3)
PROPOSED CHANGE Table 9.23.3.4. Footnotereferrer

[3] 3) Where the 1-in-50 hourly wind pressure is equal to or greater than 0.8 kPa, roof rafters, joists or trusses shall be tied to the wall framing
with connectors that will resist a factored uplift load of 3 kN.

[4] 4) Galvanized-steel straps are deemed to comply with Sentence (3), provided they are
[a] a) 50 mm wide,
[b] b) not less than 0.91 mm thick, and
[c] c) fastened at each end with at least four 63 mm nails.

[9.23.3.5.] 9.23.3.5. Fasteners for Sheathing or Subflooring
[1] 1) Except as provided in Sentence (2) to (4), fFastening of wall sheathing not in required braced wall panels, roof sheathing where the

1-in-50-year hourly wind pressure (HWP) is less than 0.8 kPa, and subflooring shall conform to Table 9.23.3.5.-A.

Table [9.23.3.5.-A] 9.23.3.5.-A
Fasteners for Wall Sheathing Not in Required Braced Wall Panels, Subflooring and for Roof Sheathing Wwhere the 1-in-50 HWP <

0.8 kPa, and for Sa(0.2) ≤ 0.70Subflooring
Forming Part of Sentence [9.23.3.5.] 9.23.3.5.([1] 1)

Minimum Length of Fasteners, mm

Element Common or
Spiral Nails

Ring Thread
Nails or Screws

Roofing
Nails

Staples

Minimum Number or Maximum
Spacing of Fasteners

Board lumber 184 mm or less wide 51 45 n/a 51 2 per support

Board lumber more than 184 mm
wide

51 45 n/a 51 3 per support

Fibreboard sheathing up to 13 mm
thick

n/a n/a 44 28

Gypsum sheathing up to 13 mm thick n/a n/a 44 n/a

Plywood, OSB or waferboard up to
10 mm thick

51 45 n/a 38

Plywood, OSB or waferboard over
10 mm and up to 20 mm thick

51 45 n/a 51

Plywood, OSB or waferboard over
20 mm and up to 25 mm thick

57 51 n/a n/a

150 mm o.c. along edges and 300 mm
o.c. along intermediate supports

[2] 2) Where the seismic design parameter, Smax, is less than 0.80, and the 1-in-50-year hourly wind pressure (HWP) is equal to or greater than
0.8 kPa and less than 1.2 kPa, Ffastening of roof sheathing and sheathing in required braced wall panels shall conform to Table 9.23.3.5.-
B., where
[a] a) the 1-in-50 hourly wind pressure (HWP) is equal to or greater than 0.8 kPa and less than 1.2 kPa and the seismic spectral response

acceleration, Sa(0.2), is not more than 0.90, or
[b] b) the seismic spectral response acceleration, Sa(0.2), is greater than 0.70 and not more than 0.90.
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Table [9.23.3.5.-B] 9.23.3.5.-B
Fasteners for Roof Sheathing Wwhere 0.8 kPa ≤ 1-in-50 HWP < 1.2 kPa and Smaxa(0.2) ≤ 0.980 or where 0.70 < Sa(0.2) ≤ 0.90 and 0.8

kPa ≤ HWP < 1.2 kPa
Forming Part of Sentence [9.23.3.5.] 9.23.3.5.([2] 2)

Minimum Length of Fasteners,
mm

Element
Common,
Spiral or

Ring
Thread
Nails

Screws
14-gauge
Staples

Minimum Number or Maximum Spacing of Fasteners (1)

Board lumber
184 mm or less wide
(2)

63 51 63 2 per support

Board lumber more
than 184 mm wide
(2)

63 51 63 3 per support

Plywood, OSB or
waferboard up to
20 mm thick (3)

63 51 63

Plywood, OSB or
waferboard over
20 mm and up to
25 mm thick

63 57 n/a

75150 mm o.c. along the edges of sheathing panels, and 300 mm o.c. along
intermediate supports;, and for roof sheathing where HWP is equal to or greater
than 0.8 kPa and less than 1.2 kPa, 50 mm o.c. within 1 m of the edges of the

roof

Notes to Table [9.23.3.5.-B] 9.23.3.5.-B:

See Note A-9.23.3.1.(2)(1)
PROPOSED CHANGE Table 9.23.3.5.B. Footnotereferrer

See Article 9.23.16.5.(2)
PROPOSED CHANGE Table 9.23.3.5.B. Footnotereferrer

See Note A-Table 9.23.3.5.-B.PROPOSED
CHANGE
A-
Table
9.23.3.5.-
B

(3)
PROPOSED CHANGE Table 9.23.3.5.B. Footnotereferrer

[3] 3) Where the seismic design parameter, Smax, is equal to or less than 2.6, and the 1-in-50-year hourly wind pressure (HWP) is equal to or
less than 1.2 kPa, Ffastening of roof sheathing and wall sheathing in required braced wall panels shall conform to Table 9.23.3.5.-C for
buildings of 1 storey in building height., where
[a] a) the 1-in-50 hourly wind pressure (HWP) is equal to or greater than 0.8 kPa and less than 1.2 kPa and the spectral response

acceleration, Sa(0.2), is not more than 1.8, or
[b] b) the seismic spectral response acceleration, Sa(0.2), is greater than 0.90 and not more than 1.8.

PROPOSED CHANGE Table 9.23.3.5.B. FootnotePROPOSED CHANGE Table 9.23.3.5.B. FootnotePROPOSED CHANGE Table 9.23.3.5.B. FootnotePROPOSED CHANGE Table 9.23.3.5.B. Footnote

Footnote
1
Footnote
2
Footnote
3
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Table [9.23.3.5.-C] 9.23.3.5.-C
Fasteningers for of Wall Sheathing in Required Braced Wall Panels in One-Storey Buildings Wwhere 0.8 kPa ≤ 1-in-50 HWP < 1.2

kPa and Smaxa(0.2) ≤ 2.61.8 or where 0.90 < Sa(0.2) ≤ 1.8 and HWP ≤ 1.2 kPa
Forming Part of Sentence [9.23.3.5.] 9.23.3.5.([3] 3)

Minimum LengthSpecifications
offor Fasteners, mm (2)

Maximum
Anchor

Bolt
Spacing, m

(4)
Smax

HWP,
kPa

Sheathing
(Bracing) Element

(1)

Maximum
Stud

Spacing,
mm Common,

Spiral or
Ring Thread

Nails

Screws

Minimum Number
or Maximum
Spacing of

Fasteners to
Framing Along

Edges of
Sheathing Panels

(3)

12.7
mm

diam

15.9
mm

diam

Wall ID
(Acceptable
Alternative)

≤ 0.40 ≤ 0.65 12.5 mm gypsum
boardPlywood, OSB
or waferboard up to

20 mm thick (5)

400 632.48 mm
diameter,

19 mm
penetration

(6)

513.45 mm
diameter,

19 mm penetration
(7)

200 mm o.c.75
mm o.c. along
edges and 300
mm o.c. along
intermediate

supports; and for
roof sheathing
where 1-in-50

HWP is equal to or
greater than 0.8

kPa and less than
1.2 kPa, 50 mm
o.c. within 1 m of
the edges of the

roof

2.4 2.4 GWB-A
(WSP-A,

DWB)

≤ 0.40 ≤ 0.75 12.5 mm gypsum
board

600
(blocked)
(8) or 400

(unblocked)

2.48 mm
diameter,

19 mm
penetration(6)

3.45 mm diameter,
19 mm penetration(7)

200 mm o.c.
(blocked)(8) or 150

mm o.c.
(unblocked)

2.4 2.4 GWB-B
(WSP-A,

DWB)

≤ 0.50 ≤ 0.75 9.5 mm plywood,
OSB or waferboard

400 2.84 mm
diameter,

51 mm
length

2.84 mm diameter,
51 mm length

150 mm o.c. 2.0 2.4 WSP-A
(GWB-F,

DWB)

≤ 0.50 ≤ 0.90 12.5 mm gypsum
board (blocked)(8) or

15.9 mm gypsum
board

(unblocked)Plywood,
OSB or waferboard
over 20 mm and up

to 25 mm thick

600
(blocked)(8)

or 400
(unblocked)

632.48 mm
diameter,

19 mm
penetration(6)

573.45 mm
diameter,

19 mm penetration(7)

100 mm o.c. 2.4 2.4 GWB-F
(WSP-B,

DWB)

≤ 0.50 ≤ 0.90 19 mm board lumber 600 3.25 mm
diameter,

63 mm
length

3.25 mm diameter,
51 mm length

2 per support
where lumber

width ≤ 184 mm,
3 per support
where lumber

width > 184 mm

2.4 2.4 DWB (WSP-
B)

≤ 1.0 ≤ 1.2 150 mm o.c. 1.0 1.4 WSP-B

≤ 1.4 ≤ 1.2 100 mm o.c. 0.60 0.90 WSP-C

≤ 2.6 ≤ 1.2

11 mm plywood,
OSB or waferboard

(blocked)(8)

600 3.25 mm
diameter,

63 mm
length

NP

75 mm o.c. 0.50 0.70 WSP-D

PROPOSED CHANGE Table 9.23.3.5.C. FootnotePROPOSED CHANGE Table 9.23.3.5.C. FootnotePROPOSED CHANGE Table 9.23.3.5.C. FootnotePROPOSED CHANGE Table 9.23.3.5.C. FootnotePROPOSED CHANGE Table 9.23.3.5.C. FootnotePROPOSED CHANGE Table 9.23.3.5.C. FootnotePROPOSED CHANGE Table 9.23.3.5.C. FootnotePROPOSED CHANGE Table 9.23.3.5.C. Footnote
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Notes to Table [9.23.3.5.-C] 9.23.3.5.-C:

Plywood, OSB, waferboard and board lumber shall conform to the material standards listed in Table 9.23.17. 2.-A. Gypsum board shall
conform to the requirements for gypsum wallboard in ASTM C1396/C1396M, “Standard Specification for Gypsum Board.”

(1)
PROPOSED CHANGE Table 9.23.3.5.C. Footnotereferrer

NP = not permitted.(2)
PROPOSED CHANGE Table 9.23.3.5.C. Footnotereferrer

For plywood, OSB or waferboard sheathing, the maximum fastener spacing along intermediate supports shall be 300 mm o.c. For gypsum
sheathing, the maximum fastener spacing along intermediate supports shall conform to Sentence 9.29.5.9.(4).

(3)
PROPOSED CHANGE Table 9.23.3.5.C. Footnotereferrer

See Note A-Tables 9.23.3.5.-C and -D.(4)
PROPOSED CHANGE Table 9.23.3.5.C. Footnotereferrer

See Note A-Table 9.23.3.5.-B.PROPOSED
CHANGE
A-
Table
9.23.3.5.-
B

(5)
PROPOSED CHANGE Table 9.23.3.5.C. Footnotereferrer

Nails shall conform to the requirements for gypsum board application nails, ring thread, in CSA B111, “Wire Nails, Spikes and Staples.”(6)
PROPOSED CHANGE Table 9.23.3.5.C. Footnotereferrer

Screws shall conform to the requirements for Type W screws in ASTM C1002, “Standard Specification for Steel Self-Piercing Tapping Screws
for Application of Gypsum Panel Products or Metal Plaster Bases to Wood Studs or Steel Studs.”

(7)
PROPOSED CHANGE Table 9.23.3.5.C. Footnotereferrer

Where blocking is required, horizontal joints of panel sheathing shall occur over blocking consisting of not less than 38 mm x 89 mm lumber,
and the panel sheathing shall be fastened to the blocking.

(8)
PROPOSED CHANGE Table 9.23.3.5.C. Footnotereferrer

[4] --) Where the seismic design parameter, Smax, is equal to or less than 2.4, and the 1-in-50-year hourly wind pressure (HWP) is equal to or
less than 1.2 kPa, fastening of wall sheathing in required braced wall panels shall conform to Table 9.23.3.5.-D for
[a] --) buildings of 2 storeys in building height, and
[b] --) buildings of 3 storeys in building height and of normal weight construction.

Table [9.23.3.5.-D]
Fastening of Wall Sheathing in Required Braced Wall Panels in Two-Storey Buildings of Normal or Heavy Weight Construction and

Three-Storey Buildings of Normal Weight Construction Where Smax ≤ 2.4 and HWP ≤ 1.2 kPa
Forming Part of Sentence -- (--)

Minimum Specifications for
Fasteners (4)

Maximum
Anchor

Bolt
Spacing, m

(6)No. of
Storeys

(1)

Type of
Construction

(2)
Smax

HWP,
kPa

Sheathing
(Bracing)
Element

(3)

Maximum
Stud

Spacing,
mm

Common, Spiral or
Ring Thread Nails

Screws

Maximum
Spacing

of
Fasteners

to
Framing

Along
Edges of

Sheathing
Panels,
mm (5)

12.7
mm
diam

15.9
mm
diam

Wall ID
(Acceptable
Alternative)

≤ 0.40 ≤ 0.35 12.5 mm
gypsum
board

(blocked)
(7) or 15.9

mm
(unblocked)

600
(blocked)
(7) or 400

(unblocked)

2.48 mm diameter,
19 mm penetration

(8)

3.45 mm
diameter,

19 mm
penetration

(9)

100 2.4 2.4 GWB-F
(WSP-A)

2
Normal
weight

≤ 0.50 ≤ 0.40 15.9 mm
gypsum
board

600 2.48 mm diameter,
19 mm penetration

(8)

3.45 mm
diameter,

19 mm
penetration

(9)

100 2.4 2.4 GWB-H
(WSP-B)

Footnote
1

Footnote
2
Footnote
3

Footnote
4
Footnote
5
Footnote
6
Footnote
7

Footnote
8

PROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table Footnote
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≤ 0.50 ≤ 0.35 9.5 mm
plywood,
OSB or

waferboard

400 2.84 mm diameter,
51 mm length

2.84 mm
diameter,

51 mm
length

150 2.0 2.4 WSP-A

≤ 1.0 ≤ 0.55 150 1.0 1.4 WSP-B

≤ 1.4 ≤ 0.70 100 0.60 0.90 WSP-C

≤ 1.8 ≤ 0.90

11 mm
plywood,
OSB or

waferboard
(blocked)

(7)

600
3.25 mm diameter,

63 mm length
NP

75 0.50 0.70 WSP-D2
Normal or

heavy
weight

≤ 2.4 ≤ 1.2 15 mm
plywood,
OSB or

waferboard
(blocked)

(7)

600 3.66 diameter,
63 mm length

NP 75 0.40 0.60 WSP-F

≤ 1.0 ≤ 0.40 150 1.0 1.4 WSP-B

≤ 1.4 ≤ 0.70 100 0.60 0.90 WSP-C

≤ 1.8 ≤ 0.90

11 mm
plywood,
OSB or

waferboard
(blocked)

(7)

600
3.25 mm diameter,

63 mm length
NP

75 0.50 0.70 WSP-D

3
Normal
weight ≤ 2.4 ≤ 1.2 15 mm

plywood,
OSB or

waferboard
(blocked)

(7)

600 3.66 mm diameter,
63 mm length

NP 75 0.40 0.60 WSP-F

Notes to Table [9.23.3.5.-D] :

All constructions include support of a roof load in addition to the number of storeys indicated.(1)
PROPOSED CHANGE Table Footnotereferrer

See Sentence 9.23.13.1.(3).(2)
PROPOSED CHANGE Table Footnotereferrer

Plywood, OSB, waferboard and board lumber shall conform to the material standards listed in Table 9.23.17.2.-A. Gypsum board shall conform
to the requirements for gypsum wallboard in ASTM C1396/C1396M, “Standard Specification for Gypsum Board.”

(3)
PROPOSED CHANGE Table Footnotereferrer

NP = not permitted.(4)
PROPOSED CHANGE Table Footnotereferrer

For plywood, OSB or waferboard sheathing, the maximum fastener spacing along intermediate supports shall be 300 mm o.c. For gypsum
sheathing, the maximum fastener spacing along intermediate supports shall conform to Sentence 9.29.5.9.(4).

(5)
PROPOSED CHANGE Table Footnotereferrer

See Note A-Tables 9.23.3.5.-C and -D.(6)
PROPOSED CHANGE Table Footnotereferrer

Where blocking is required, horizontal joints of panel sheathing shall occur over blocking consisting of not less than 38 mm x 89 mm lumber,
and the panel sheathing shall be fastened to the blocking.

(7)
PROPOSED CHANGE Table Footnotereferrer

Nails shall conform to the requirements for gypsum board application nails, ring thread, in CSA B111, “Wire Nails, Spikes and Staples.”(8)
PROPOSED CHANGE Table Footnotereferrer

Screws shall conform to the requirements for Type W screws in ASTM C1002, “Standard Specification for Steel Self-Piercing Tapping Screws
for Application of Gypsum Panel Products or Metal Plaster Bases to Wood Studs or Steel Studs.”

(9)
PROPOSED CHANGE Table Footnotereferrer

[5] 4) Fastening of wall sheathing in required braced wall panels shall conform to Part 4,
[a] a) where the 1-in-50-year hourly wind pressure is equal to or greater than 1.2 kPa, or
[b] b) for required braced wall panels, where the seismic spectral response accelerationseismic design parameter, Smaxa(0.2), is greater

than 1.8.

PROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table Footnote
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[i] --) 2.6 for buildings of 1 storey in building height,
[ii] --) 2.4 for buildings of 2 storeys in building height, or

[iii] --) 2.4 for buildings of 3 storeys in building height and of normal weight construction, or
[c] --) for buildings of 3 storeys in building height and of heavy weight construction.

[6] 5) Staples shall not be less than 1.6 mm in diameter or thickness, with not less than a 9.5 mm crown driven with the crown parallel to
framing.

[7] 6) Roofing nails for the attachment of fibreboard or gypsum sheathing shall not be less than 3.2 mm in diameter with a minimum head
diameter of 11.1 mm.

[8] 7) Flooring screws shall not be less than 3.2 mm in diameter.

[9] 8) The edges of sheathing in a braced wall panel shall be supported and fastened to wood blocking where
[a] a) the seismic spectral response acceleration, Sa(0.2), is greater than 1.2, or
[b] b) the braced wall panel supports more than a roof of lightweight construction.

Note A-Tables 9.23.3.5.-C and -D Anchor Bolt Spacing.
Anchor bolts fasten the sill plates of the required braced wall panels to the foundation. The anchor bolt spacing necessary to resist the anticipated seismic
load is calculated based on the shear resistance of the panels with an overstrength-related force modification factor, Ro, of 1.2.

Note A-Table 9.23.3.5.-B Alternative Nail Sizes.
Where power nails or nails having a different diameter than the diameters listed in CSA B111, "Wire Nails, Spikes and Staples", are used to connect the
edges of the wall sheathing to the wall framing of wood-sheathed braced wall panels, the maximum spacing should be as shown in Table A-Table
9.23.3.5.-B.

Table [Table 9.23.3.5.-B] A-Table 9.23.3.5.-B
Alternative Nail Diameters and Spacing

Element Nail Diameter, mm (1) Maximum Spacing of Nails Along Edges of Wall Sheathing, mm o.c.

2.19-2.52 75

2.53-2.82 100

2.83-3.09 125
Plywood, OSB or waferboard

> 3.09 150

Note to Table [Table 9.23.3.5.-B] A-Table 9.23.3.5.-B:

For alternative nail lengths of 63 mm or longer.(1)
PROPOSED CHANGE Table A-Table 9.23.3.5.-B Footnotereferrer

[9.23.6.1.] 9.23.6.1. Anchorage of Building Frames
[1] 1) Except as required by Sentence 9.23.6.3.(1), building frames shall be anchored to the foundation unless a structural analysis of wind and

earthquake pressures shows anchorage is not required.

[2] 2) Except as provided in Sentences (34) to (6), anchorage shall be provided by
[a] a) embedding the ends of the first floor joists in concrete, or
[b] b) fastening the sill plate to the foundation with not less than 12.7 mm diam anchor bolts spaced not more than 2.4 m o.c.

[3] 3) For buildings with 2 or more floors supported by frame walls that are in areas where the seismic spectral response acceleration, Sa(0.2), is
not greater than 0.70 or the 1-in-50 hourly wind pressure (HWP) is equal to or greater than 0.80 kPa but not greater than 1.20 kPa,
anchorage shall be provided by fastening the sill plate to the foundation with not less than two anchor bolts per braced wall panel, where
all anchor bolts used are
[a] a) not less than 15.9 mm in diameter, located within 0.5 m of the end of the foundation, and spaced not more than 2.4 m o.c, or
[b] b) not less than 12.7 mm in diameter, located within 0.5 m of the end of the foundation, and spaced not more than 1.7 m o.c.

[4] 4) For buildings supported by frame walls that are in areas where the seismic spectral response acceleration, Sa(0.2), is greater than 0.70 but
not greater than 1.8 and the 1-in-50 hourly wind pressure (HWP) is not greater than 1.20 kPa, aAnchorage shall be provided by fastening
the sill plate to the foundation with not less than two anchor bolts per braced wall panel located within 0.5 m of the end of the foundation
or within 0.3 m of the end of the panel and spaced in accordance with Table 9.23.6.1. Table 9.23.3.5.-C or 9.23.3.5.-D.

PROPOSED CHANGE Table A-Table 9.23.3.5.-B Footnote
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Table [9.23.6.1.] 9.23.6.1.
Anchor Bolt Spacing where the 1-in-50 HWP ≤ 1.20 kPa and 0.70 < Sa(0.2) ≤ 1.8

Forming Part of Sentence [9.23.6.1.] 9.23.6.1.([4] 4)

Maximum Spacing of Anchor Bolts Along Braced Wall Band, m

Light Construction Heavy Construction (1)

Number of Floors Supported (2)
Anchor Bolt Diameter, mm Sa(0.2)

1 2 3 1 2

0.70 < Sa(0.2) ≤ 0.80 2.4 2.3 1.8 2.4 2.0

0.80 < Sa(0.2) ≤ 0.90 2.4 2.3 1.8 2.4 2.0

0.90 < Sa(0.2) ≤ 1.0 2.4 2.2 1.5 2.4 1.8

1.0 < Sa(0.2) ≤ 1.1 2.4 2.1 1.4 2.4 1.6

1.1 < Sa(0.2) ≤ 1.2 2.4 2.0 1.3 2.4 1.5

1.2 < Sa(0.2) ≤ 1.3 2.4 1.9 1.3 2.4 1.5

1.3 < Sa(0.2) ≤ 1.35 2.4 1.8 1.2 2.3 1.4

12.7

1.35 < Sa(0.2) ≤ 1.8 2.4 1.8 1.1 2.3 1.4

0.70 < Sa(0.2) ≤ 0.80 2.4 2.4 2.2 2.4 2.4

0.80 < Sa(0.2) ≤ 0.90 2.4 2.4 2.2 2.4 2.4

0.90 < Sa(0.2) ≤ 1.0 2.4 2.4 2.1 2.4 2.3

1.0 < Sa(0.2) ≤ 1.1 2.4 2.4 1.9 2.4 2.3

1.1 < Sa(0.2) ≤ 1.2 2.4 2.4 1.9 2.4 2.2

1.2 < Sa(0.2) ≤ 1.3 2.4 2.4 1.8 2.4 2.1

1.3 < Sa(0.2) ≤ 1.35 2.4 2.3 1.7 2.4 2.0

15.9

1.35 < Sa(0.2) ≤ 1.8 2.4 2.2 1.6 2.4 1.9

Notes to Table [9.23.6.1.] 9.23.6.1.:

See Note A-9.23.13.2.(1)(a)(i).PROPOSED
CHANGE
A-9.23.13.2.(1)(a)(i)

(1)
PROPOSED CHANGE Table 9.23.6.1. Footnotereferrer

All constructions include support of a roof load in addition to the indicated number of floors.(2)
PROPOSED CHANGE Table 9.23.6.1. Footnotereferrer

[5] 5) Anchor bolts referred to in Sentences (2) toand (4) shall be
[a] a) fastened to the sill plate with nuts and washers,
[b] b) embedded not less than 100 mm in the foundation, and
[c] c) so designed that they may be tightened without withdrawing them from the foundation.

[6] 6) Where the seismic spectral response acceleration, Sa(0.2), is greater than 1.8 or the 1-in-50 hourly wind pressure is equal to or greater than
1.2 kPa, aAnchorage shall be designed according to Part 4.
[a] --) where the 1-in-50-year hourly wind pressure (HWP) is greater than 1.2 kPa,
[b] --) where the seismic design parameter, Smax, is greater than

[i] --) 2.6 for buildings of 1 storey in building height,
[ii] --) 2.4 for buildings of 2 storeys in building height, or

[iii] --) 2.4 for buildings of 3 storeys in building height and of normal weight construction, or
[c] --) for buildings of 3 storeys in building height and of heavy weight construction.

[9.23.11.4.] 9.23.11.4. Joints in Top Plates
[1] 1) Joints in the top plates of loadbearing walls shall be staggered not less than one stud spacing.

[2] 2) The top plates in loadbearing walls shall be lapped or otherwise tied at corners and intersecting walls in accordance with Sentence (4).

PROPOSED CHANGE Table 9.23.6.1. FootnotePROPOSED CHANGE Table 9.23.6.1. Footnote
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[3] 3) Joints in single top plates used with loadbearing walls shall be tied in accordance with Sentence (4).

[4] 4) Ties referred to in Sentences (2) and (3) shall be the equivalent of not less than 75 mm by 150 mm by 0.91 mm thick galvanized steel
nailed to each wall with at least three 63 mm nails.

[5] 5) Except as provided in Sentence (6), Where the seismic spectral response acceleration, Sa(0.2), is greater than 0.70 but not more than 1.8,
doubled top plates in braced wall bands shall be fastened on each side of a splice with 76 mm long common steel wire nails or spiral nails
in accordance with Table 9.23.11.4.

Table [9.23.11.4.] 9.23.11.4.
Fasteners in Doubled Top Plate Splice Connections in Braced Wall Bands Wwhere 0.70 < Sa(0.2) ≤ 1.8 HWP ≤ 1.2 kPa and Smax ≤ 2.6

Forming Part of Sentence [9.23.11.4.] 9.23.11.4.([5] 5)

Minimum Number of Nails on Each Side of Doubled Top Plate Splice

Light Normal Weight Construction (1) Heavy Weight Construction (1)Smaxa(0.2) HWP, kPa

Number of StoreysSupported Floors (2) (3)

01 12 23 01 12

0.70 < Sa(0.2) ≤ 0.6080 ≤ 0.35 23 53 85 3 85

0.80 < Sa(0.2) ≤ 1.00.90 ≤ 0.40 26 56 810 46 810

0.90 < Sa(0.2) ≤ 1.40 ≤ 0.55 39 69 1014 49 1014

1.0 < Sa(0.2) ≤ 1.81 ≤ 0.70 311 711 1117 511 1117

1.1 < Sa(0.2) ≤ 2.41.2 ≤ 1.0 311 714 1123 511 1223

1.2 < Sa(0.2) ≤ 2.61.3 ≤ 1.2 311 8NP 12NP 511 12NP

1.3 < Sa(0.2) ≤ 1.35 4 8 12 5 13

1.35 < Sa(0.2) ≤ 1.8 4 8 13 5 13

Notes to Table [9.23.11.4.] 9.23.11.4.:

See Note A-9.23.13.2.(1)(a)(i)See Sentence 9.23.13.1.(3).PROPOSED
CHANGE
A-9.23.13.2.(1)(a)(i)

(1)
PROPOSED CHANGE Table 9.23.11.4. Footnotereferrer

All constructions include support of a roof load in addition to the number of floorsstoreys indicated.(2)
PROPOSED CHANGE Table 9.23.11.4. Footnotereferrer

NP = not permitted.(3)
PROPOSED CHANGE Table 9.23.11.4. Footnotereferrer

[6] --) Doubled top plates in braced wall bands shall be designed according to Part 4
[a] --) where the seismic design parameter, Smax, is greater than

[i] --) 2.6 for buildings of 1 storey in building height,
[ii] --) 2.4 for buildings of 2 storeys in building height, or

[iii] --) 2.4 for buildings of 3 storeys in building height and of normal weight construction, or
[b] --) for buildings of 3 storeys in building height and of heavy weight construction.

[9.23.13.] 9.23.13. Bracing to Resist Lateral Loads Due to Wind and Earthquake
(See Note A-9.23.13.)

[9.23.13.1.] 9.23.13.1. Requirements for Low to Moderate Wind and Seismic ForcesApplication Limitations
[1] --) Except as provided in Sentence (2), bracing to resist lateral loads shall be designed and constructed in accordance with Part 4.

[2] --) Subject to the application limitations defined elsewhere in this Part, bracing to resist lateral loads is permitted to be designed and
constructed in accordance with Articles 9.23.13.4. to 9.23.13.10.-2020, provided
[a] --) the lowest exterior frame wall supports not more than

[i] --) 2 floors in buildings of normal weight construction, or
[ii] --) 1 floor in buildings of heavy weight construction,

[b] --) the building’s length-to-width ratio is less than

PROPOSED CHANGE Table 9.23.11.4. FootnotePROPOSED CHANGE Table 9.23.11.4. FootnotePROPOSED CHANGE Table 9.23.11.4. FootnotePROPOSED CHANGE Table 9.23.11.4. Footnote
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[i] --) 4:1 for buildings of up to 3 storeys in building height and of normal weight construction and for buildings of up to 2
storeys in building height and of heavy weight construction, where the 1-in-50-year hourly wind pressure (HWP) is not
greater than 0.35 kPa,

[ii] --) 3:1 where the seismic design parameter, Smax, is greater than 2.0 and the 1-in-50-year hourly wind pressure (HWP) is not
greater than 0.35 kPa, or

[iii] --) 2:1 where the 1-in-50-year hourly wind pressure (HWP) is greater than 0.35 kPa, provided the minimum lengths of the
braced wall panels are adjusted according to Article 9.23.13.7.-2020,

[c] --) the unsupported height of the braced wall panels is not greater than 3 m,
[d] --) the seismic design parameter, Smax, is not greater than

[i] --) 2.6 for buildings of 1 storey in building height,
[ii] --) 2.4 for buildings of 2 storeys in building height, or

[iii] --) 2.4 for buildings of 3 storeys in building height and of heavy weight construction, and
[e] --) the 1-in-50-year hourly wind pressure (HWP) is not greater than 1.2 kPa.

[3] --) For the purposes of Sentence (2) and this Section,
[a] --) in a building of normal weight construction, the average dead weight per storey shall not exceed

[i] --) 0.5 kPa for floors and 0.5 kPa for partitions and interior walls,
[ii] --) 0.5 kPa for the roof, and

[iii] --) 0.4 kPa for exterior walls, and
[b] --) in a building of heavy weight construction, the average dead weight per storey shall conform to Clause (a), except that the average

dead weight per storey shall not exceed
[i] --) 1.5 kPa for floors and 0.5 kPa for partitions and interior walls,

[ii] --) 1.0 kPa for the roof, or
[iii] --) 1.2 kPa for exterior walls.

(See Note A-9.23.13.1.(3).)

(See Note A-9.23.13.1.)

[4] 1) This Article applies in locations where the seismic spectral response acceleration, Sa(0.2), is not more than 0.70 and the 1-in-50 hourly
wind pressure is less than 0.80 kPa.

[5] 2) Bracing to resist lateral loads shall be designed and constructed as follows:
[a] a) exterior walls shall be

[i] i) clad with panel-type cladding in accordance with Section 9.27.,
[ii] ii) sheathed with plywood, OSB, waferboard, fibreboard, gypsum board or diagonal lumber sheathing complying with

Subsection 9.23.16. and fastened in accordance with Table 9.23.3.5.-A, or
[iii] iii) finished on the interior with a panel-type material in accordance with the requirements of Section 9.29., or

[b] b) in accordance with
[i] i) Articles 9.23.13.4. to 9.23.13.7.,

[ii] ii) Part 4, or
[iii] iii) good engineering practice such as that provided in CWC 2014, "Engineering Guide for Wood Frame Construction".

[9.23.13.2.] 9.23.13.2. Requirements for High Wind and Seismic Forces
[1] 1) Except as provided in Article 9.23.13.1., this Article applies in locations where

[a] a) the seismic spectral response acceleration, Sa(0.2), is greater than 0.70 but not more than 1.8 and
[i] i) the lowest exterior frame wall supports not more than 1 floor in buildings of heavy construction (see Note

A-9.23.13.2.(1)(a)(i)), or
[ii] ii) the lowest exterior frame wall supports not more than 2 floors in other types of construction, and

[b] b) the 1-in-50 hourly wind pressure is less than 1.20 kPa.

[2] 2) Bracing to resist lateral loads shall be designed and constructed in accordance with
[a] a) Articles 9.23.13.4. to 9.23.13.7.,
[b] b) Part 4, or
[c] c) good engineering practice such as that provided in CWC 2014, "Engineering Guide for Wood Frame Construction".

[9.23.13.3.] 9.23.13.3. Requirements for Extreme Wind and Seismic Forces
[1] 1) Except as provided in Articles 9.23.13.1. and 9.23.13.2., this Article applies in locations where

[a] a) the seismic spectral response acceleration, Sa(0.2), is
[i] i) greater than 1.8,

[ii] ii) greater than 0.70 and the lowest exterior frame wall supports more than 2 floors in buildings of light construction, or
[iii] iii) greater than 0.70 and the lowest exterior frame wall supports more than 1 floor in buildings of heavy construction, or

[b] b) the 1-in-50 hourly wind pressure is equal to or greater than 1.20 kPa.

PROPOSED
CHANGE
A-9.23.13.1.
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[2] 2) Bracing to resist lateral loads shall be designed and constructed in accordance with
[a] a) Part 4, or
[b] b) good engineering practice such as that provided in CWC 2014, "Engineering Guide for Wood Frame Construction".

[9.23.13.4.] 9.23.13.4. Braced Wall Bands
(See Note A-9.23.13.4.)

[1] 1) Braced wall bands shall
[a] --) surround the perimeter of the building,
[b] a) be full storey height,
[c] b) be not more than 1.2 m wide,
[d] c) lap at both ends with another braced wall band,
[e] d) be aligned with braced wall bands on storeys above and below, and
[f] e) conform to the spacing and dimensions given in Table 9.23.13.5.

[2] 2) The perimeter of the building shall be located within braced wall bands.

[3] 3) For split-level buildings, a braced wall band shall be located where there is a change in floor level greater than the depth of one floor
joist.

[9.23.13.5.] 9.23.13.5. Braced Wall Panels in Braced Wall Bands
[1] 1) Except as provided in Sentences (2) and 9.23.13.10.(2) to (4)-2020 to (5) and in Article 9.23.13.7.-2020Article 9.23.13.7., braced wall

panels shall
[a] a) be located within braced wall bands,

[b] --) be laterally supported at each floor level and the roof,
[c] b) extend, as applicable, from the top of the supporting footing, slab or subfloor to the underside of the floor, ceiling or roof framing

above, and
[d] c) conform to the spacing and dimensions given in Table 9.23.13.5.

Table [9.23.13.5.] 9.23.13.5.
Spacing and Dimensions of Braced Wall Bands and Braced Wall Panels

Forming Part of Sentences [9.23.13.4.] 9.23.13.4.([1] 1) and [9.23.13.5.] 9.23.13.5.([1] 1)

Spacing and Dimensions of Braced Wall
Bands and Braced Wall Panels (2) (3) (4)

Seismic and Wind Loads

Description (1)

0.70 < Sa(0.2) Smax < 1.0 and
HWP < 0.9 kPa

1.0 ≤<
Smaxa(0.2) ≤

2.61.8 or
0.90.80 ≤

HWP <≤ 1.2
kPa

Maximum distance between centre lines of adjacent braced wall bands measured from the
furthest points between centres of the bands

10.6 m (5) 7.6 m

Maximum distance between required braced wall panels measured from the edges of the
panels

6.4 m 6.4 m

Maximum distance from the end of a braced wall band to the edge of the closest required
braced wall panel

2.4 m 2.4 m

Minimum length of individual braced wall panels:

• panel located at the end of a braced wall band where the braced wall panel connects
to an intersecting braced wall panel

600 mm 600 mm

• panel not located at the end of a braced wall band or braced wall panel located at the
end of a braced wall band where the braced wall panel does not connect to an
intersecting braced wall panel

750 mm 750 mm

PROPOSED
CHANGE
A-9.23.13.4.
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Spacing and Dimensions of Braced Wall
Bands and Braced Wall Panels (2) (3) (4)

Seismic and Wind Loads

Description (1)

0.70 < Sa(0.2) Smax < 1.0 and
HWP < 0.9 kPa

1.0 ≤<
Smaxa(0.2) ≤

2.61.8 or
0.90.80 ≤

HWP <≤ 1.2
kPa

Minimum total length of all braced wall panels in a braced wall band as a percentage of
the length of the braced wall band:

• supporting 3 floors, light normal weight construction 75% of length of braced wall
band 75% of length of braced

wall band

75%

• supporting 2 floors, heavy weight construction (6) 75% 75%

• supporting 2 floors, light normal weight construction 40% (7) of length of braced wall
band 40% of length of braced

wall band

50%

• supporting 1 floor, heavy weight construction(6) 40% (7) 50%

• supporting 1 floor, light normal weight construction 25% (7) of length of braced wall
band 25% of length of braced

wall band

30%

• not supporting a floor 25% (7) 30%

Notes to Table [9.23.13.5.] 9.23.13.5.:

See Sentence 9.23.13.1.(3).(1)
PROPOSED CHANGE Table 9.23.13.5. Footnotereferrer

See Note A-Table 9.23.13.5.PROPOSED
CHANGE
A-
Table
9.23.13.5.

(2)
PROPOSED CHANGE Table 9.23.13.5. Footnotereferrer

All constructions include support of a roof load in addition to the indicated number of floors.(3)
PROPOSED CHANGE Table 9.23.13.5. Footnotereferrer

See Article 9.23.13.107.-2020 for alternative methods of compliance.(4)
PROPOSED CHANGE Table 9.23.13.5. Footnotereferrer

Permitted to be increased to 12.2 m where Smax < 0.60.(5)
PROPOSED CHANGE Table 9.23.13.5. Footnotereferrer

See Sentence 9.23.13.3.(1) for overall limit on application to heavy construction.(6)
PROPOSED CHANGE Table 9.23.13.5. Footnotereferrer

Value shall be increased to 50% where braced wall panels in exterior braced wall bands are permitted to be constructed with gypsum board
alone. (See Sentence 9.23.13.6.(5).)

(7)
PROPOSED CHANGE Table 9.23.13.5. Footnotereferrer

[2] 2) In basements or crawl spaces where the perimeter foundation walls extend from the footings to the underside of the supported floor,
braced wall bands constructed with braced wall panels shall be spaced not more than
[a] a) 15 m from the perimeter foundation walls,
[b] b) 15 m from interior foundation walls, and
[c] c) 15 m from adjacent braced wall bands constructed with braced wall panels.

(See Note A-9.23.13.5.(2).)

[3] --) Where interior or exterior wood-sheathed braced wall panels extend to the roof framing, the top plates shall be connected to
[a] --) top chords of perpendicular trusses by using blocking panels or other methods of lateral load transfer designed by the roof truss

manufacturer,
[b] --) perpendicular rafters by using blocking of the same construction as the braced wall panel below, or
[c] --) rafters or trusses by using methods of lateral load transfer designed in accordance with good engineering practice.
(See Note A-9.23.13.5.(3) and (4)-2020.)

PROPOSED CHANGE Table 9.23.13.5. FootnotePROPOSED CHANGE Table 9.23.13.5. FootnotePROPOSED CHANGE Table 9.23.13.5. FootnotePROPOSED CHANGE Table 9.23.13.5. FootnotePROPOSED CHANGE Table 9.23.13.5. FootnotePROPOSED CHANGE Table 9.23.13.5. FootnotePROPOSED CHANGE Table 9.23.13.5. FootnotePROPOSED CHANGE Table 9.23.13.5. FootnotePROPOSED CHANGE Table 9.23.13.5. Footnote
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[4] --) The top plates of braced wall panels described in Sentence (3) shall be fastened in conformance with Table 9.23.3.4.
(See Note A-9.23.13.5.(3) and (4)-2020.)

[5] 3) Portions of the perimeter of a single open or enclosed space need not comply with Sentence (1), where
[a] a) the roof of the space projects not more than

[i] i) 3.5 m from the face of the framing of the nearest parallel braced wall band, and
[ii] ii) half the perpendicular plan dimension,

[b] b) that portion of the perimeter structure does not support a floor, and
[c] c) the roof of the space is

[i] i) integral with the roof of the rest of the building with framing members not more than 400 mm o.c., or
[ii] ii) constructed with roof framing not more than 400 mm o.c. fastened to the wall framing (see Table 9.23.3.4. and

Article 9.23.9.1. for balloon framing).
(See Note A-9.23.13.5.(3).)

[6] 4) Walls in detached garages and in accessory buildings serving a single dwelling unit, and the front wall of attached garages serving a single
dwelling unit need not comply with Sentence (1) where these walls do not support a floor.

[7] 5) Braced wall panels in the braced wall band at the front of an attached garage serving a single dwelling unit need not comply with
Sentence (1), provided
[a] a) the maximum spacing between the front of the garage and the back wall of the garage does not exceed 7.6 m,
[b] b) there is not more than one floor above the garage,
[c] c) not less than 50% of the length of the back wall of the garage is constructed of braced wall panels, and
[d] d) not less than 25% of the length of the side walls is constructed of braced wall panels.

[9.23.13.6.] 9.23.13.6. Materials in Braced Wall Panels
[1] 1) Required exterior braced wall panels shall be

[a] a) clad with panel-type cladding complying with Section 9.27. and Table 9.23.3.4.,
[b] b) sheathed with plywood, OSB, waferboard or diagonal lumber sheathing complying with Subsection 9.23.16. and Table 9.23.13.6.,

and fastened in accordance with Article 9.23.3.5., and finished on the interior with gypsum board complying with the requirements
for gypsum board interior finish in Table 9.23.13.6., or

[c] c) finished on the interior with a panel-type material in accordance with the requirements of Section 9.29. and Table 9.23.13.6.except
as provided in Sentence (5), sheathed with gypsum board complying with the requirements for gypsum board sheathing in ASTM
C1396/C1396M, “Standard Specification for Gypsum Board,” and Table 9.23.13.6., and fastened in accordance with Article
9.23.3.5.

Table [9.23.13.6.] 9.23.13.6.
Minimum Thicknesses of Cladding, Sheathing orand Interior Finish for Braced Wall Panels

Forming Part of Sentences [9.23.13.6.] 9.23.13.6.([1] 1) to ([3] 3)

Minimum Thickness

Where Smaxa(0.2) ≤ 0.600.90
Where 0.60 < Smaxa(0.2) >≤

2.60.90

Panel-Type Cladding, Sheathing or Interior Finish

With
Ssupports

400 mm o.c.

With
Ssupports

600 mm o.c.

With
Ssupports

400 mm o.c.

With
Ssupports

600 mm o.c.

Gypsum board interior finish on exterior braced wall panels sheathed
with wood-based sheathing or on interior braced wall panels (1)

12.7 mm 15.9 mm 12.7 mm 15.9 mm

Gypsum board sheathing alone on exterior braced wall panels (2) (3) (3) (3) (3)

Sheathing complying with CSA O325 (4) W16 (3) W24 (3) W16 (3) W24 (3)

OSB O-1 and O-2 grades 11 mm 12.5 mm 11 mm 12.5 mm

Waferboard R-1 grade 9.5 mm 12.5 mm n/a n/a

Plywood, OSB or waferboard (3) 11 mm (3) 12.5 mm (3) 11 mm (3) 12.5 mm

Diagonal lumber (5) 1719 mm 1719 mm n/a n/a

Notes to Table [9.23.13.6.] 9.23.13.6.:

PROPOSED
CHANGE
A-9.23.13.5.(3)

PROPOSED CHANGE Table 9.23.13.6. FootnotePROPOSED CHANGE Table 9.23.13.6. FootnotePROPOSED CHANGE Table 9.23.13.6. FootnotePROPOSED CHANGE Table 9.23.13.6. FootnotePROPOSED CHANGE Table 9.23.13.6. FootnotePROPOSED CHANGE Table 9.23.13.6. FootnotePROPOSED CHANGE Table 9.23.13.6. FootnotePROPOSED CHANGE Table 9.23.13.6. FootnotePROPOSED CHANGE Table 9.23.13.6. FootnotePROPOSED CHANGE Table 9.23.13.6. FootnotePROPOSED CHANGE Table 9.23.13.6. FootnotePROPOSED CHANGE Table 9.23.13.6. FootnotePROPOSED CHANGE Table 9.23.13.6. FootnotePROPOSED CHANGE Table 9.23.13.6. FootnotePROPOSED CHANGE Table 9.23.13.6. FootnotePROPOSED CHANGE Table 9.23.13.6. Footnote
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See Sentence (6)Sentences (5) and (6).(1)
PROPOSED CHANGE Table 9.23.13.6. Footnotereferrer

See Sentence (5).(2)
PROPOSED CHANGE Table 9.23.13.6. Footnotereferrer

See Tables 9.23.3.5.-C and 9.23.3.5.-D for minimum thickness.(3)
PROPOSED CHANGE Table 9.23.13.6. Footnotereferrer

Sheathing with supports spaced at 400 mm o.c. shall have a rating of W16. Sheathing with supports spaced at 600 mm o.c. shall have a rating of
W24.

(4)
PROPOSED CHANGE Table 9.23.13.6. Footnotereferrer

Diagonal lumber sheathing shall be limited to the uppermost storey.(5)
PROPOSED CHANGE Table 9.23.13.6. Footnotereferrer

[2] 2) Except as provided in Sentence (3), required interior braced wall panels shall be
[a] a) sheathed or finished on both sides with a wood-based material complying with Table 9.23.13.6., or
[b] b) finished on both sides with gypsum board complying with the requirements for gypsum board interior finish in Table 9.23.13.6.

[3] 3) Required interior braced wall panels of wood-based material may be sheathed on one side only, provided
[a] a) the sheathing material is plywood, OSB or waferboard complying with Table 9.23.13.6., and
[b] b) the maximum spacing of fasteners along the edge is half of the maximum spacing shown in Table 9.23.3.5.-C or 9.23.3.5-D, but

not less than 50 mm Table 9.23.3.5.-B.

[4] 4) For stacked braced wall bands, where the construction of any one braced wall panel is required to be of a wood-based material, athe same
wood-based material shall be installed in all the required braced wall panels in the buildingthat braced wall band.

[5] 5) Gypsum board interior finish sheathing alone shall notonly be considered as an acceptable sheathing material to provide the required
bracing in exterior walls. where(See Note A-9.23.13.6.(5) and (6).)
[a] --) for all storeys, the minimum total length of braced wall panels in a braced wall band is 50% of the length of the braced wall band,

and
[b] --) the building is

[i] --) 1 storey in building height, where the seismic design parameter, Smax, is less than or equal to 0.60 and the 1-in-50-year
hourly wind pressure (HWP) is less than or equal to 1.0 kPa, or

[ii] --) 2 storeys in building height, where the seismic design parameter, Smax, is less than or equal to 0.60 and the 1-in-50-year
hourly wind pressure (HWP) is less than or equal to 0.4 kPa.

(See Note A-9.23.13.6.(5) and (6).)

[6] 6) At braced wall band spacing intervals of not more than 15 m, braced wall panels shall be constructed with OSB, plywood, waferboard or
diagonal lumber. (See Note A-9.23.13.6.(5) and (6).)

[9.23.13.7.] --- Adjustment of Braced Wall Length
[1] --) Where interior finish, such as gypsum board, is omitted from the interior side of braced wall panels, the minimum lengths of braced wall

panels listed in Table 9.23.13.5. shall be multiplied by an adjustment factor of
[a] --) 1.4 for unblocked walls, and
[b] --) 1.2 for blocked walls.

[2] --) Where braced wall bands are intermittently sheathed, the minimum lengths of braced wall panels listed in Table 9.23.13.5. shall be
multiplied by an adjustment factor of 1.15.

[3] --) For wind design only, where a building’s length-to-width ratio exceeds 2:1, the minimum lengths of braced wall panels listed in Table
9.23.13.5. shall be multiplied by an adjustment factor of 1.5 for braced wall panels along the width of the building.

[9.23.13.8.] --- Foundation Cripple Walls
(See Note A-9.23.13.8.)

[1] --) Except as provided in Sentences (2) and (3), foundation cripple walls supporting braced wall panels shall be
[a] --) considered as an additional storey, or
[b] --) designed in accordance with Part 4.

[2] --) Where the seismic design parameter, Smax, is less than or equal to 0.60, foundation cripple walls need not comply with Sentence (1),
provided they
[a] --) are not more than 1.2 m in height,
[b] --) are not more than 6 m in length.
[c] --) are either

[i] --) framed with solid blocking, or

Footnote
1
Footnote
2
Footnote
3
Footnote
4

Footnote
5

PROPOSED
CHANGE
A-9.23.13.6.(5)
and
(6)

PROPOSED
CHANGE
A-9.23.13.6.(5)
and
(6)

PROPOSED
CHANGE
A-9.23.13.6.(5)
and
(6)
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[ii] --) of the same construction as the braced wall panels of the storey above but sheathed with wood sheathing regardless of the
construction, where the length of the cripple wall bracing is equal to the length of the braced wall panels multiplied by an
adjustment factor of 1.2, in addition to any adjustments required by Sentences 9.23.13.7.(1) and (2)-2020, and

[d] --) do not support heavy weight construction or brick or stone veneer.
(See Note A-9.23.13.8.(2).)

[3] --) Where the seismic design parameter, Smax, is greater than 0.60, foundation cripple walls need not comply with Sentence (1), provided
they
[a] --) comply with Clauses (2)(c) and (d),
[b] --) are not more than 350 mm in height, and
[c] --) are not more than 5 m in length.
(See Note A-9.23.13.8.(3).)

[4] --) Where interior finish, such as gypsum board, is omitted from the interior side of the cripple wall referred to in Sentence (2) or (3), the
adjustment factor described in Sentence 9.23.13.7.(1)-2020 shall be applied to the length of the cripple wall bracing.

[9.23.13.9.] --- Cripple Walls in Stepped Foundations
[1] --) Cripple walls in stepped foundations need not be braced in accordance with Sentences 9.23.13.8.(2) to (4), provided

[a] --) the lowest floor framing rests directly on a sill plate anchored to a foundation not less than 2.4 m in length within a braced wall
band not more than 7.6 m in length,

[b] --) the top plate of the cripple wall extends not less than 1.2 m along the foundation, and
[c] --) anchor bolts are located not more than 300 mm and 900 mm from the step in the foundation.
(See Note A-9.23.13.9.(1).)

[9.23.13.10.] 9.23.13.7. Additional System Considerations
[1] --) This Article applies in locations where the seismic design parameter, Smax, is not greater than 1.2 and the 1-in-50-year hourly wind

pressure (HWP) is not greater than 1.2 kPa.

[2] 3) Portions of the perimeter of a single open or enclosed space need not comply with Sentence 9.23.13.5.(1), where
[a] a) the roof of the space projects not more than

[i] i) 3.5 m from the face of the framing of the nearest parallel braced wall band, and
[ii] ii) half the perpendicular plan dimension,

[b] b) that portion of the perimeter structure does not support a floor, and
[c] c) the roof of the space is

[i] i) integral with the roof of the rest of the building with framing members not more than 400 mm o.c., or
[ii] ii) constructed with roof framing not more than 400 mm o.c. fastened to the wall framing (see Table 9.23.3.4. and

Article 9.23.9.1. for balloon framing).
(See Note A-9.23.13.10.(2).-2020)

[3] 4) Walls in detached garages and in accessory buildings serving a single dwelling unit, and the front wall of attached garages serving a single
dwelling unit need not comply with Sentence 9.23.13.5.(1) where these walls do not support a floor.

[4] 5) Braced wall panels in the braced wall band at the front of an attached garage serving a single dwelling unit need not comply with
Sentence 9.23.13.5.(1), provided
[a] a) the maximum spacing between the front of the garage and the back wall of the garage does not exceed 7.6 m,
[b] b) there is not more than one floor above the garage,
[c] c) not less than 50% of the length of the back wall of the garage is constructed of braced wall panels, and
[d] d) not less than 25% of the length of the side walls is constructed of braced wall panels.

[5] 1) Except as provided in Sentences (62) and (73)-2020, one exterior wall of the uppermost storey in each orthogonal direction may be set
back from the exterior wall of the storey below, provided the adjacent interior braced wall band of the storey below the setback
[a] a) is spaced not more than 10.6 m from the exterior wall of the storey below the setback wall,
[b] b) consists of braced wall panels that are constructed of a wood-based material in conformance with Sentence 9.23.13.6.(2),
[c] c) extends to the foundation, and
[d] d) is not taken into consideration when providing braced wall panels constructed of a wood-based material at spacing intervals of not

more than 15 m as per Sentence 9.23.13.6.(6).

[6] 2) Where the exterior wall of the uppermost storey is set back from the exterior wall of the storey below, the roof and floor space supporting
the setback wall shall be sheathed with a wood-based material between the exterior wall of the storey below the setback and the adjacent
interior braced wall bands of the storey below the setback.

[7] 3) Where the exterior wall of the uppermost storey is set back from the exterior wall of the storey below, the exterior walls perpendicular to
the setback wall shall
[a] a) have their top plate connected with nails that are spaced at no greater than half the spacing required in Table 9.23.3.4., and
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[b] b) have their top plate splices fastened with twice the number of nails specified in Sentences 9.23.11.4.(4) and (5).

[8] 4) The maximum distance between adjacent required braced wall panels in a braced wall band, measured from the edge of the panels, may
be increased to 7.3 m provided that, throughout the height of the building, the length of any braced wall panel within the braced wall
band is not less than 1.2 m.

[9] 5) The maximum spacing between the centre lines of required braced wall bands given in Table 9.23.13.5. may be increased from 7.6 m to
no more than 10.6 m, provided that the interior braced wall band whose spacing is being increased is replaced with an interior braced
wall band that
[a] a) consists of braced wall panels that are constructed of a wood-based material in conformance with Sentence 9.23.13.6.(2),
[b] b) extends to the foundation, and
[c] c) is not taken into consideration when providing braced wall panels constructed of a wood-based material at spacing intervals no

greater than 15 m as per Sentence 9.23.13.6.(6).

[10] 6) For each orthogonal direction of the building, the length of required braced wall panels of one exterior wall given in Table 9.23.13.5. may
be reduced from 40% to no less than 25% of the length of the braced wall band, provided an additional parallel and adjacent interior
braced wall band is constructed that
[a] a) is spaced not more than 10.6 m from the exterior wall,
[b] b) consists of braced wall panels that are constructed of a wood-based material in conformance with Sentence 9.23.13.6.(2) and

whose lengths sum to no less than 25% of the length of the braced wall band,
[c] c) extends to the foundation, and
[d] d) is not taken into consideration when providing braced wall panels constructed of a wood-based material at spacing intervals no

greater than 15 m as per Sentence 9.23.13.6.(6).

[11] 7) Where the length of required braced wall panels of an exterior wall is reduced as described in Sentence (610)-2020, the ratio of the length
of braced wall panels in the respective upper braced wall bands to the length of braced wall panels in the reduced exterior braced wall
band shall not exceed 2.

Note A-9.23.13. Bracing for Resistance to Lateral Loads.
Subsection 9.23.14. Subsection 9.23.13., along with Articles 9.4.2.5., 9.23.3.4., 9.23.3.5., 9.23.6.1., 9.23.9.8.,
9.23.11.4., 9.23.15.5., 9.29.5.8., 9.29.5.9., 9.29.6.3. and 9.29.9.3. provide explicit requirementsto contain design and bracing provisions that address the
resistance of light wood-frame structures and non-structural components to wind and earthquake loads in higher wind and earthquake regions of Canada.

The bracing provisions were developed based on a combination of performance history and engineering calculations, as are most Part 9 provisions. The
placement and construction methods for braced walls were determined by the following approach. The lateral forces were analyzed in accordance with Part
4 for various configurations of buildings in different locations across Canada. The lateral resistance of walls was established using an approach adapted
from CSA O86, “Engineering Design in Wood.” Construction details for braced walls were assigned based on location, building height, and construction
weight. This approach relied on the following assumptions:

• A short-term load duration factor, KD, of 1.25 was used for the calculation of resistance to wind and seismic shear forces.

• The ductility- and overstrength-related seismic force modification factors, Rd and Ro, were assumed to have the values listed in the following table:

Seismic Force Resisting System (SFRS) Rd Ro

Nailed or screwed wood-based shear walls in combination with gypsum board 3.0 1.7

Nailed or screwed diagonal lumber board shear walls in combination with gypsum board 3.0 1.7

Nailed or screwed gypsum board shear walls 2.0 1.7

• A level of resistance of up to 50% of the wind or seismic lateral demand was assumed to be provided by interior partitions, wall finishes, and other non-
structural components.

It is important to note that not all buildings satisfying the bracing provisions will have the configurations or details assumed in the calculations, which are
necessary to provide adequate resistance against lateral loads. For example, buildings that have fewer interior partitions than assumed may have a lower
lateral resistance than predicted. In such cases, the Part 9 provisions for bracing to resist lateral loads may not be adequate to satisfy the objectives of the
NBC, and bracing requirements should instead be determined in accordance with Part 4.

See Note A-9.4.2.5. for more information on the seismic design parameter, Smax, used in the seismic design provisions.
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Table [A-9.23.13.-B] A-9.23.13.
Application of Lateral Load Requirements

Wind (HWP) Earthquake Sa(0.2)

Low to
Moderate

High Extreme
Low to

Moderate
High Extreme High Extreme

HWP <
0.80 kPa

0.80 ≤ HWP <
1.20 kPa

HWP ≥
1.20 kPa

Sa(0.2) ≤ 0.70
0.70 <

Sa(0.2) ≤
1.8

Sa(0.2)
> 1.8

0.70 <
Sa(0.2) ≤

1.8

Sa(0.2)
> 1.8

Applicable Requirements

All Construction
All

Construction
Heavy Construction

(1) Light Construction

Design requirements in
9.23.16.2., 9.27., 9.29.

X (2) N/A N/A X N/A N/A N/A N/A

Bracing requirements in
9.23.13.

X X N/A X X (3) (4) N/A X (4) (5) N/A

Part 4 or CWC Guide X X X X X X X X

X = requirements are applicable

Notes to Table [A-9.23.13.-B] A-9.23.13.:

See Note A-9.23.13.2.(1)(a)(i).PROPOSED
CHANGE
A-9.23.13.2.(1)(a)(i)

(1)
PROPOSED CHANGE Table A-9.23.13. Footnotereferrer

Requirements apply to exterior walls only.(2)
PROPOSED CHANGE Table A-9.23.13. Footnotereferrer

Requirements apply where lowest exterior frame walls support not more than one floor.(3)
PROPOSED CHANGE Table A-9.23.13. Footnotereferrer

All constructions may include the support of a roof in addition to the stated number of floors.(4)
PROPOSED CHANGE Table A-9.23.13. Footnotereferrer

Requirements apply where lowest exterior frame walls support not more than two floors.(5)
PROPOSED CHANGE Table A-9.23.13. Footnotereferrer

Note A-9.23.13.1.
Bracing to Resist Lateral Loads in Low Load Locations

Of the 679 locations identified in Appendix C, 614 are locations where the seismic spectral response acceleration, Sa(0.2), is less than or equal to 0.70 and
the 1-in-50 hourly wind pressure is less than 0.80 kPa. For buildings in these locations, Sentence 9.23.13.1.(2) requires only that exterior walls be braced
using the acceptable materials and fastening specified. There are no spacing or dimension requirements for braced wall panels in these buildings.

Structural Design for Lateral Wind and Earthquake Loads

In cases where lateral load design is required, CWC 2014, "Engineering Guide for Wood Frame Construction", provides acceptable engineering solutions
as an alternative to Part 4. The CWC Guide also contains alternative solutions and provides information on the applicability of the Part 9 prescriptive
structural requirements to further assist designers and building officials to identify the appropriate design approach.

Note A-9.23.13.2.(1)(a)(i) Heavy Construction.
“Heavy construction” refers to buildings with tile roofs, stucco walls or floors with concrete topping, or that are clad with directly-applied heavyweight
materials.

Heavyweight construction assemblies increase the lateral load on the structure during an earthquake. Assemblies should be considered as heavyweight
where their average dead weight is as follows (an additional partition weight of 0.5 kPa per floor is assumed):

• floor: 0.5 to 1.5 kPa
• roof: 0.5 to 1.0 kPa
• wall (vertical area): 0.32 to 1.2 kPa

Note A-9.23.13.1.(3) Heavy Weight Construction.
In a building of “heavy weight construction,” the average dead weight per storey of either the floors, roof or exterior walls is permitted to exceed the value
stated in Clause 9.23.13.1.(3)(a), but must not exceed the value stated in Clause 9.23.13.1.(3)(b). The maximum average dead weights per storey for the
three cases are listed in Table A-9.23.13.1.(3).

PROPOSED CHANGE Table A-9.23.13. FootnotePROPOSED CHANGE Table A-9.23.13. FootnotePROPOSED CHANGE Table A-9.23.13. FootnotePROPOSED CHANGE Table A-9.23.13. FootnotePROPOSED CHANGE Table A-9.23.13. FootnotePROPOSED CHANGE Table A-9.23.13. Footnote

Footnote
1
Footnote
2
Footnote
3
Footnote
4
Footnote
5
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Table [9.23.13.1.(3)] A-9.23.13.1.(3)
Maximum Average Dead Weights per Storey for Heavy Weight Construction

Forming Part of Note A-9.23.13.1.(3)

Maximum Average Dead Weight per Storey, kPaDescription of Heavy Weight Construction

Floors Partitions and Interior Walls Roof Exterior Walls

Normal weight floors and roof with heavy weight exterior walls 0.5 0.5 0.5 1.2

Normal weight floors and exterior walls with heavy weight roof 0.5 0.5 1.0 0.4

Normal weight exterior walls and roof with heavy weight floors 1.5 0.5 0.5 0.4

Note A-9.23.13.4. Braced Wall Bands.
Article 9.23.13.4. specifies the required characteristics of braced wall bands and their position in the building. Figures A-9.23.13.4.-A, A-9.23.13.4.-B
and A-9.23.13.4.-C illustrate these requirements.

Support of braced wall panels in loadbearing and non-loadbearing walls must conform with Article 9.23.9.8. Cantilevered floor joists must conform with
Article 9.23.9.9.

Figure [A-9.23.13.4.-A] A-9.23.13.4.-A
Braced wall bands in an example building section [Clauses 9.23.13.4.(1)(a), (b) and (d)]

Figure [A-9.23.13.4.-B] A-9.23.13.4.-B
Lapping bands and building perimeter within braced wall bands [Clause 9.23.13.4.(1)(c) and Sentence 9.23.13.4.(2)]
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Figure [A-9.23.13.4.-C] A-9.23.13.4.-C
Braced wall band at change in floor level in split-level buildings [Sentence 9.23.13.4.(3)]

Note A-9.23.13.5.(3) and (4)-2020 Connection of Gypsum-Sheathed Braced Wall Panels to Roof Framing.
Braced wall panels that are sheathed with gypsum board alone have a significantly lower lateral resistance than wood-sheathed braced wall panels. For
gypsum-sheathed braced wall panels, the typical lateral bracing of trusses is usually adequate to transfer the lateral loads from the bottom chords to the top
chords of the truss.

The connection of interior gypsum-sheathed braced wall panels to trusses also needs to accommodate vertical movement of the roof framing in order to
facilitate “truss uplift” and to prevent the gypsum board from cracking.

Note A-9.23.13.6.(5) and (6) Use of Gypsum Board Interior Finish to Provide Required Bracing.
Braced wall panels constructed with gypsum board alone provide less resistance to lateral loads than panels constructed with OSB, waferboard, plywood or
diagonal lumber. Therefore, the use of gypsum board in braced wall panels is restricted by Sentences 9.23.13.6.(5) and (6).

Braced wall panels constructed with gypsum board are permitted in braced wall bands, but; Sentence (5) therefore limits the use of gypsum board to
interior walls. Sentence (6) further limits itsthe use of such panelsto provide the required lateral resistance by requiring that wallsbraced wall panels not
more than 15 m apart be constructed with panels made of wood or wood-based sheathingmaterial. See Figure A-9.23.13.6.(5) and (6).

Figure [A-9.23.13.6.(5) and (6)] A-9.23.13.6.(5) and (6)
Braced wall panels constructed of wood-based material

Note A-9.23.13.8. Foundation Cripple Walls.
Cripple walls are also known as “pony walls” or “knee walls.” In Section 9.23., the term “cripple walls” refers to short wood-frame stud walls extending
from the top of the foundation wall to the underside of the lowest floor framing.

Studies have demonstrated that wood-frame foundation walls with low racking resistance, such as unbraced or insufficiently braced cripple walls, do not
have adequate capacity to resist seismic loading. Such walls have led to the failure of buildings in earthquakes. Where cripple walls do not meet the
conditions of Sentences 9.23.13.8.(2) to (4), they need to be considered as an additional storey, or designed in accordance with Part 4 to ensure that they
resist both in-plane and out-of-plane forces. Information on cripple walls can be found in the Commentary entitled Design for Seismic Effects in the
“Structural Commentaries (User’s Guide – NBC 2020: Part 4 of Division B).”

Note A-9.23.13.8.(2) Foundation Cripple Walls Where Smax ≤ 0.60 .

Figure [A-9.23.13.8.(2)]
Foundation cripple wall where Smax ≤ 0.60
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Note A-9.23.13.8.(3). Foundation Cripple Walls Where Smax > 0.60.

Figure [A-9.23.13.8.(3).]
Foundation cripple wall where Smax > 0.60

Note A-9.23.13.9.(1) Cripple Walls in Stepped Foundations.
The conditions of Sentence 9.23.13.9.(1) are intended to establish whether the stepped foundation provides sufficient bracing for the braced wall band it
supports. If the bracing is not considered to be sufficient, the provisions of Sentences 9.23.13.8.(2) to (4) for the appropriate value of Smax apply.

Where the foundation is less than 2.4 m in length, the attachment to the foundation is insufficient to complete the lateral load path for the first-storey braced
wall band. In this case, the cripple wall needs to be braced, and there is no need for the top plate to be anchored to the foundation, although it would be
good practice.

Where the foundation is at least 2.4 m in length and the top plate of the cripple wall is adequately anchored to the foundation wall, the cripple wall itself
does not need to be braced, provided its height does not exceed 1.2 m.

Where the cripple wall exceeds 1.2 m in height, it must be considered as a storey or designed in accordance with Part 4 (see Sentence 9.23.13.8.(1)),
regardless of the adequacy of the bracing it provides.

Figure [A-9.23.13.9.(1)]
Cripple wall in a stepped foundation
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Note A-9.23.13.105.(23)-2020 Attachment of a Porch Roof to Exterior Wall Framing.

Figure [A-9.23.13.105.(23)-2020-A] A-9.23.13.5.(3)-A
Framing perpendicular to plane of wall (balloon construction)

Figure [A-9.23.13.105.(23)-2020-B] A-9.23.13.5.(3)-B
Framing parallel to plane of wall
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[9.23.16.1.] 9.23.16.1. Required Roof Sheathing
[1] 1) Except where the 1-in-50-year hourly wind pressure (HWP) is less than 0.8 kPa and 1.5 times the seismic spectral response

accelerationdesign parameter, Smaxa(0.2), is less than or equal to 0.70, continuous lumber or panel-type roof sheathing shall be installed to
support the roofing.

[9.23.16.5.] 9.23.16.5. Lumber Roof Sheathing
[1] 1) Lumber roof sheathing shall not be more than 286 mm wide and shall be applied so that all ends are supported with end joints staggered.

[2] 2) Lumber roof sheathing shall be installed diagonally, where
[a] a) 1.5 times the seismic design parameterspectral response acceleration, Smaxa(0.2), is greater than 0.70 but not greater than 1.2, or
[b] b) the 1-in-50-year hourly wind pressure (HWP) is equal to or greater than 0.80 kPa but less than 1.20 kPa.

[3] 3) Lumber roof sheathing shall be designed according to Part 4, where
[a] a) 1.5 times the seismic design parameterspectral response acceleration, Smaxa(0.2), is greater than 1.2, or
[b] b) the 1-in-50-year hourly wind pressure (HWP) is equal to or greater than 1.20 kPa.

[9.31.6.2.] 9.31.6.2. Equipment and Installation
[1] 3) Where the building is in a location where 1.5 times the seismic design parameterspectral response acceleration, Smaxa(0.2), is greater than

0.55, service water heaters shall be secured to the structure to prevent overturning. (See Note A-9.31.6.2.(3).)

[9.33.4.7.] 9.33.4.7. Structural Movement
[1] 2) Where the building is in a location where 1.5 times the seismic design parameterspectral response acceleration, Smaxa(0.2), is greater than

0.55, heating and air-conditioning equipment with fuel or power connections shall be secured to the structure to resist overturning and
displacement. (See Note A-9.31.6.2.(3).)

RATIONALE

Problem

Seismic Loads

Changes have been made to seismicity values assigned for locations in Canada listed in Appendix C-2 of the 2015 NBC. The impact is that some regions
will require more stringent prescriptive solutions per Part 9 due to the higher spectral hazard values, and there will be more regions with a spectral hazard
of Sa(0.2) greater than 1.8; these regions will thus fall outside the limits of the prescriptive solutions in Part 9 and require design per Part 4. Since some
more remote areas have difficulties accessing professional engineers, it is proposed that prescriptive requirements be developed for areas where Sa(0.2) is
greater than 1.8.

With trends in home construction shifting to open concept—having fewer interior partition walls, larger windows and bigger houses—the once expected
redundancy, characteristic of light-frame construction, is becoming less. As such, lateral loads such as those resulting from earthquake and wind could
negatively affect houses in low seismic zones, which currently are not required to be braced to resist these loads.

Wind Loads

The threshold for the 1-in-50-year hourly wind pressure (HWP), above which wind needs to be considered in Part 9 of the NBC 2015, is 0.8 kPa. In
conducting the analysis to establish new prescriptive provisions for higher seismic hazard proposed for the NBC 2020 a comparison was made to determine
the wind pressures that would produce an equivalent base shear for each of the archetypes examined. The results suggested that the minimum trigger of
0.8 kPa was too high and that braced wall bands would be justified for lower triggers of HWP than are currently set in Part 9. It was observed that there
were only 7 locations within Canada with a HWP greater than 0.8 kPa listed in Appendix C. It was also observed that the trigger reflected wind speeds
similar to wind speeds associated with EF2 level tornadoes.

Also, the NBC 2015 introduced a topographic factor, Ct, which magnifies wind loads for structures located on exposed hills or escarpments. The terrain
factor is not taken into account in Part 9 even with the proposed revision.

A design review was conducted to Part 4 requirements for a small house on an exposed coastal hill in Newfoundland where the HWP is listed as 0.78 kPa,
indicating it does not require any consideration for wind loads. The design results to Part 4, including the Ct factor, indicated that the design wind pressure
was so great that a conventional wood-frame structure could not be constructed to resist the wind loads yet Part 9 requires no consideration for wind in this
location. The existing structure on this site shows signs of distress due to wind loads.

Justification - Explanation

Seismic Loads

The proposed change will add a new band of more stringent prescriptive solutions in Part 9. This will provide prescriptive requirements for areas where the
spectral hazard exceeds Sa(0.2) of 1.8.

PROPOSED
CHANGE
A-9.31.6.2.(3)

PROPOSED
CHANGE
A-9.31.6.2.(3)

Canadian Commission on Building and Fire Codes 1475

Last modified: 2020-01-21
Page: 44/54



With changing energy codes where builders are opting to replace wood sheathing with foam sheathing in some locations, and where interior partitions are
fewer, windows are larger, and houses are bigger, the experience that Part 9 is based on no longer applies and reconsideration is warranted. In addition,
increasingly provinces are recommending bracing for low seismic zones. For example, in the Yukon it is recommended “for low seismic zone…adoption of
all wall distances and minimum wall panel lengths with added total length of braced wall panels in a braced wall band to be roughly 80% of tabulated
length if unblocked and 50% of tabulated length if blocked”. The proposed change is closing a loophole in Part 9 to prevent buildings that could have
practically close to zero lateral resistance.

Wind Loads

The proposed change attempts to reduce the large gap between Part 9 and Part 4 provisions and introduces minimum requirements for lateral design to
resist wind loads for all regions in Canada.

Considering the current trend for more open concept design of houses, the increase in rare wind events, and the decision to require a minimum
consideration for lateral resisting elements for all seismic levels, it was deemed appropriate to provide similar minimum requirements for wind loads.

Impact analysis

The impact analysis looks at the cost difference between a base scenario (2015 NBC provisions with 2015 seismic hazard values) and three other scenarios
(Scenario A: 2015 NBC provisions with 2020 seismic hazard values; Scenario B: proposed 2020 NBC provisions with 2020 seismic hazard values
excluding changes to the lower seismic and wind trigger levels; and Scenario C: proposed 2020 NBC provisions with 2020 seismic hazard values including
changes to the lower seismic and wind trigger levels). Further, Scenarios B and C are broken down into two subcategories to examine both Site Class C and
E conditions to simulate the decision to hire a geotechnical engineer to determine the Site Class.

Several iterations of the impact analysis were completed using the seismic design parameters for 15 locations (Vancouver-Richmond, BC; Victoria, BC;
Queen Charlotte City, BC; Calgary, AB; Regina, SK; Winnipeg, MB; Toronto, ON; Ottawa, ON; Montréal, QC; Sherbrooke, QC; Fredericton, NB;
Halifax, NS; St. John’s, NL; and Whitehorse, YK). For each of these locations a single archetype (two-storey detached house with attached garage, a
common suburban home design; refer to supporting documents) was used. The cost for various wall assemblies representing braced wall panels from the
2015 NBC and braced wall framing types included in the proposed change were costed using RS Means – 2019 Building Construction Costs Book. The
costing data provided by RS Means is based on the US national average. For the purpose of this analysis the costs were converted to Canadian dollars using
the average exchange rate from 2018 of 1.2957. The cost analysis does not determine the overall wall costs or building cost; instead it compares the
difference in cost between the above noted scenarios.

The impact analysis found that, in general, there will be an increased cost in each of the locations analyzed and, similarly, the majority of locations in
Canada when applying the full requirements in the proposed change. Though, the magnitude of the cost increases are relatively small (refer to supporting
documents), ranging from 0.156% to 1.065% of the average home building cost (obtained from Altus Group – 2019 Canadian Construction Cost Guide).

If the lower triggers of Sa(0.2) < 0.7 and HWP < 0.8 kPa were to be maintained in some form, for the most part, it appears that locations governed by wind
will not be affected. Further, based on the cities selected, the majority of locations appear to be unaffected by a straight increase in the seismic hazard
values for 2020. However, for those locations in high seismic zones, the increase to seismic hazard values can be more significant. In Victoria, the impact
represents 2.295% of the average house cost. The new provisions help these locations; though, an area like Queen Charlotte City is not assisted by the
proposed change, unless a favourable Site Class is confirmed by a geotechnical engineer.

Finally, for construction of exterior walls where rigid insulation is used as exterior sheathing in low wind and seismic zones, the impact is greater than
typical exterior wall construction, but still remains small with a difference in cost of 0.64% in Toronto and 1.07% in Halifax (sample cities).

Assumptions:

• Where Part 4 design is required, it is assumed that the wall lengths determined using the prescriptive solutions in Part 9 would be increased by
10% (this is a conservative value).

• Typical exterior wall construction consists of 11 mm OSB sheathing, 2” x 6” studs at 600 mm, batt insulation and 12.7 mm gypsum board (not
including cladding, air and vapour barrier).

• Professional fees to design the building to Part 4 are 1% of the cost of the average home cost in Canada.
• Labour to nail exterior sheathing to the studs represents 25% of the overall labour cost to install sheathing (used when data from RS Means

needed to be interpolated).
• The size of the property does not change for scenarios where the garage needs to be widened to meet Article 9.23.13.10.-2020, which requires

minimum braced wall panel lengths to be used (600 mm to 750 mm).

Limitations:

• This is a small subset of all the locations in Canada, so that same general conclusions above will not apply everywhere.
• One archetype was used having two storeys; though, a common style was selected.
• The analysis is limited to normal weight construction.
• The analysis does not examine the benefits of finding a Site Class of A, B or D.
• National averages are used.

Refer to the summary of analysis results and the plan drawings of the archetype (basement, first floor and second floor) attached as supporting documents.

The following committee working reference documents are available upon request:

• Comments on the analysis results for each location analyzed
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• Presentation to the Standing Committee on Housing and Small Buildings dated August 7, 2019

Enforcement implications

Will require some additional review of building permit applications to ensure that the proper design and construction approach has been taken.

Who is affected

Designers and builders with respect to design, build and construction.

Building owners would bear any increase in costs but would benefit from a reduced probability or degree of property loss in the case of an earthquake.

Supporting Document(s)

Summary of Impact Analysis Results (101_impactanalysis_resultssummary_latload_hsb.pdf)
Plan Drawing of Basement of Archetype (100_ia_basementplan_pr.pdf)
Plan Drawing of First Floor of Archetype (100_ia_groundflrplan_pr.pdf)
Plan Drawing of Second Floor of Archetype (100_ia_secondflrplan_pr.pdf)

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED PROVISIONS

[9.4.1.1.] 9.4.1.1. ([1] 1) no attributions

[9.4.1.1.] 9.4.1.1. ([2] 2) no attributions

[9.4.1.1.] 9.4.1.1. ([3] 3) no attributions

[9.4.1.1.] -- ([4] --) no attributions

[9.4.2.1.] 9.4.2.1. ([1] 1) no attributions

[9.4.2.2.] 9.4.2.2. ([1] 1) [F20-OS2.1,OS2.3] [F22-OS2.3]

[9.4.2.2.] 9.4.2.2. ([1] 1) [F20-OP2.1,OP2.3] [F22-OP2.3]

[9.4.2.2.] 9.4.2.2. ([1] 1) [F22-OH1.1,OH1.2,OH1.3]

[9.4.2.2.] 9.4.2.2. ([2] 2) [F20-OS2.1]

[9.4.2.2.] 9.4.2.2. ([2] 2) [F20-OP2.1]

[9.4.2.2.] 9.4.2.2. ([3] 3) no attributions

[9.4.2.3.] 9.4.2.3. ([1] 1) [F20-OS2.1]

[9.4.2.3.] 9.4.2.3. ([1] 1) [F20-OP2.1]

[9.4.2.4.] 9.4.2.4. ([1] 1) [F20-OS2.1]

[9.4.2.4.] 9.4.2.4. ([1] 1) [F20-OP2.1]

[9.4.2.5.] -- ([1] --) [F20-OS2.1]

[9.4.2.5.] -- ([1] --) [F20-OP2.1]

[9.4.2.5.] -- ([2] --) [F20-OS2.1]

[9.4.2.5.] -- ([2] --) [F20-OP2.1]

[9.20.1.1.] 9.20.1.1. ([1] 1) no attributions

[9.20.1.1.] 9.20.1.1. ([2] 2) no attributions

[9.20.1.2.] 9.20.1.2. ([1] 1) no attributions

[9.20.1.2.] 9.20.1.2. ([2] 2) no attributions

[9.23.1.1.] 9.23.1.1. ([1] 1) no attributions

[9.23.1.1.] 9.23.1.1. ([2] 2) no attributions
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[9.23.3.1.] 9.23.3.1. ([1] 1) [F20-OS2.1] [F20,F22-OS2.5] [F20,F22-OS2.3]

[9.23.3.1.] 9.23.3.1. ([1] 1) [F20-OP2.1] [F20,F22-OP2.4,OP2.5] [F20,F22-OP2.3]

[9.23.3.1.] 9.23.3.1. ([1] 1) [F20,F22-OS1.2]

[9.23.3.1.] 9.23.3.1. ([1] 1) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.3.1.] 9.23.3.1. ([1] 1) [F22-OH4]

[9.23.3.1.] 9.23.3.1. ([1] 1) [F22-OS3.1] [F22-OS3.7]

[9.23.3.1.] 9.23.3.1. ([2] 2) [F20-OS2.1] [F20,F22-OS2.5] [F20,F22-OS2.3]

[9.23.3.1.] 9.23.3.1. ([2] 2) [F20-OP2.1] [F20,F22-OP2.4,OP2.5] [F20,F22-OP2.3]

[9.23.3.1.] 9.23.3.1. ([2] 2) [F20,F22-OS1.2]

[9.23.3.1.] 9.23.3.1. ([2] 2) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.3.1.] 9.23.3.1. ([2] 2) [F22-OH4]

[9.23.3.1.] 9.23.3.1. ([2] 2) [F22-OS3.1] [F22-OS3.7]

[9.23.3.1.] 9.23.3.1. ([3] 3) [F20-OS2.1] [F20,F22-OS2.5] [F20,F22-OS2.3]

[9.23.3.1.] 9.23.3.1. ([3] 3) [F20-OP2.1,OP2.5] [F22-OP2.4,OP2.5] [F20,F22-OP2.3]

[9.23.3.1.] 9.23.3.1. ([3] 3) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.3.1.] 9.23.3.1. ([3] 3) [F20,F22-OS1.2]

[9.23.3.1.] 9.23.3.1. ([3] 3) [F22-OH4]

[9.23.3.1.] 9.23.3.1. ([3] 3) [F22-OS3.1] [F22-OS3.7]

[9.23.3.4.] 9.23.3.4. ([1] 1) [F20-OS2.1] [F20,F22-OS2.5] [F20,F22-OS2.3]

[9.23.3.4.] 9.23.3.4. ([1] 1) [F20-OP2.1,OP2.5] [F22-OP2.4,OP2.5] [F20,F22-OP2.3]

[9.23.3.4.] 9.23.3.4. ([1] 1) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.3.4.] 9.23.3.4. ([1] 1) [F22-OH4]

[9.23.3.4.] 9.23.3.4. ([1] 1) [F20,F22-OS1.2]

[9.23.3.4.] 9.23.3.4. ([1] 1) [F22-OS3.1] [F22-OS3.7]

[9.23.3.4.] 9.23.3.4. ([2] 2) [F20-OS2.1] [F20,F22-OS2.5] [F20,F22-OS2.3]

[9.23.3.4.] 9.23.3.4. ([2] 2) [F20-OP2.1,OP2.5] [F22-OP2.4,OP2.5] [F20,F22-OP2.3]

[9.23.3.4.] 9.23.3.4. ([2] 2) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.3.4.] 9.23.3.4. ([2] 2) [F20,F22-OS1.2]

[9.23.3.4.] 9.23.3.4. ([2] 2) [F22-OH4]

[9.23.3.4.] 9.23.3.4. ([2] 2) [F22-OS3.1] [F22-OS3.7]

[9.23.3.4.] 9.23.3.4. ([3] 3) [F20-OS2.1] [F20,F22-OS2.3] [F20,F22-OS2.5]

[9.23.3.4.] 9.23.3.4. ([3] 3) [F20-OP2.1,OP2.5] [F20,F22-OP2.3] [F22-OP2.4,OP2.5]

[9.23.3.4.] 9.23.3.4. ([3] 3) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.3.4.] 9.23.3.4. ([3] 3) [F20,F22-OS1.2]

[9.23.3.4.] 9.23.3.4. ([4] 4) [F20-OS2.1] [F20,F22-OS2.3] [F20,F22-OS2.5]

[9.23.3.4.] 9.23.3.4. ([4] 4) [F20-OP2.1,OP2.5] [F20,F22-OP2.3] [F22-OP2.4,OP2.5]

[9.23.3.4.] 9.23.3.4. ([4] 4) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.3.4.] 9.23.3.4. ([4] 4) [F20,F22-OS1.2]

[9.23.3.5.] 9.23.3.5. ([1] 1) [F22-OH4]

[9.23.3.5.] 9.23.3.5. ([1] 1) [F20,F22-OS1.2]
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[9.23.3.5.] 9.23.3.5. ([1] 1) [F22-OS3.1] [F22-OS3.7]

[9.23.3.5.] 9.23.3.5. ([1] 1) [F20-OS2.1] [F20,F22-OS2.5] [F20,F22-OS2.3]

[9.23.3.5.] 9.23.3.5. ([1] 1) [F20-OP2.1,OP2.5] [F22-OP2.4,OP2.5] [F20,F22-OP2.3]

[9.23.3.5.] 9.23.3.5. ([1] 1) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.3.5.] 9.23.3.5. ([2] 2) [F22-OH4]

[9.23.3.5.] 9.23.3.5. ([2] 2) [F22-OS3.7] [F22-OS3.7]

[9.23.3.5.] 9.23.3.5. ([2] 2) [F20-OS2.1] [F20,F22-OS2.5] [F20,F22-OS2.3]

[9.23.3.5.] 9.23.3.5. ([2] 2) [F20-OP2.1,OP2.5] [F22-OP2.4,OP2.5] [F20,F22-OP2.3]

[9.23.3.5.] 9.23.3.5. ([2] 2) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.3.5.] 9.23.3.5. ([3] 3) [F22-OH4]

[9.23.3.5.] 9.23.3.5. ([3] 3) no attributions

[9.23.3.5.] 9.23.3.5. ([3] 3) [F22-OS3.1] [F22-OS3.7]

[9.23.3.5.] 9.23.3.5. ([3] 3) [F20-OS2.1] [F20,F22-OS2.5] [F20,F22-OS2.3]

[9.23.3.5.] 9.23.3.5. ([3] 3) [F20-OP2.1,OP2.5] [F22-OP2.4,OP2.5] [F20,F22-OP2.3]

[9.23.3.5.] 9.23.3.5. ([3] 3) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.3.5.] -- ([4] --) [F22-OS3.7]

[9.23.3.5.] -- ([4] --) [F20-OS2.1] [F20,F22-OS2.5] [F20,F22-OS2.3]

[9.23.3.5.] -- ([4] --) [F20-OP2.1,OP2.5] [F22-OP2.4,OP2.5] [F20,F22-OP2.3]

[9.23.3.5.] -- ([4] --) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.3.5.] 9.23.3.5. ([5] 4) no attributions

[9.23.3.5.] 9.23.3.5. ([6] 5) [F20-OS2.1] [F20,F22-OS2.5] [F20,F22-OS2.3]

[9.23.3.5.] 9.23.3.5. ([6] 5) [F20-OP2.1,OP2.5] [F22-OP2.4,OP2.5] [F20,F22-OP2.3]

[9.23.3.5.] 9.23.3.5. ([6] 5) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.3.5.] 9.23.3.5. ([6] 5) [F22-OH4]

[9.23.3.5.] 9.23.3.5. ([6] 5) [F20,F22-OS1.2]

[9.23.3.5.] 9.23.3.5. ([6] 5) [F22-OS3.1] [F22-OS3.7]

[9.23.3.5.] 9.23.3.5. ([7] 6) [F20-OS2.1] [F20,F22-OS2.5] [F20,F22-OS2.3]

[9.23.3.5.] 9.23.3.5. ([7] 6) [F20-OP2.1,OP2.5] [F22-OP2.4,OP2.5] [F20,F22-OP2.3]

[9.23.3.5.] 9.23.3.5. ([7] 6) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.3.5.] 9.23.3.5. ([7] 6) [F22-OH4]

[9.23.3.5.] 9.23.3.5. ([7] 6) [F20,F22-OS1.2]

[9.23.3.5.] 9.23.3.5. ([7] 6) [F22-OS3.1] [F22-OS3.7]

[9.23.3.5.] 9.23.3.5. ([8] 7) [F20,F22-OS2.1]

[9.23.3.5.] 9.23.3.5. ([8] 7) [F20-OP2.1] [F22-OP2.4]

[9.23.3.5.] 9.23.3.5. ([8] 7) [F22-OH4]

[9.23.3.5.] 9.23.3.5. ([8] 7) [F22-OS3.1]

[9.23.3.5.] 9.23.3.5. ([8] 7) [F20-OS1.2]

[9.23.3.5.] 9.23.3.5. ([9] 8) [F20-OS2.1] [F20,F22-OS2.5] [F20,F22-OS2.3]

[9.23.3.5.] 9.23.3.5. ([9] 8) [F20-OP2.1,OP2.5] [F22-OP2.4,OP2.5] [F20,F22-OP2.3]

[9.23.3.5.] 9.23.3.5. ([9] 8) [F20,F22-OH1.1,OH1.2,OH1.3]
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[9.23.6.1.] 9.23.6.1. ([1] 1) [F20-OS2.1,OS2.5] [F22-OS2.5] [F20,F22-OS2.3]

[9.23.6.1.] 9.23.6.1. ([1] 1) [F20-OP2.1,OP2.5] [F22-OP2.4,OP2.5] [F20,F22-OP2.3]

[9.23.6.1.] 9.23.6.1. ([1] 1) [F20-OH1.1,OH1.2,OH1.3]

[9.23.6.1.] 9.23.6.1. ([1] 1) [F22-OH4]

[9.23.6.1.] 9.23.6.1. ([1] 1) [F20-OS3.1]

[9.23.6.1.] 9.23.6.1. ([2] 2) [F20-OS2.1,OS2.5] [F22-OS2.5] [F20,F22-OS2.3]

[9.23.6.1.] 9.23.6.1. ([2] 2) [F20-OP2.1,OP2.5] [F22-OP2.4,OP2.5] [F20,F22-OP2.3]

[9.23.6.1.] 9.23.6.1. ([2] 2) [F20-OH1.1,OH1.2,OH1.3]

[9.23.6.1.] 9.23.6.1. ([2] 2) [F22-OH4]

[9.23.6.1.] 9.23.6.1. ([2] 2) [F20-OS3.1]

[9.23.6.1.] 9.23.6.1. ([3] 3) [F20-OS2.1,OS2.5] [F22-OS2.5] [F20,F22-OS2.3]

[9.23.6.1.] 9.23.6.1. ([3] 3) [F20-OP2.1,OP2.5] [F22-OP2.4,OP2.5] [F20,F22-OP2.3]

[9.23.6.1.] 9.23.6.1. ([3] 3) [F20-OH1.1,OH1.2,OH1.3]

[9.23.6.1.] 9.23.6.1. ([3] 3) [F22-OH4]

[9.23.6.1.] 9.23.6.1. ([3] 3) [F20-OS3.1]

[9.23.6.1.] 9.23.6.1. ([4] 4) [F20-OS2.1,OS2.5] [F22-OS2.5] [F20,F22-OS2.3]

[9.23.6.1.] 9.23.6.1. ([4] 4) [F20-OP2.1,OP2.5] [F22-OP2.4,OP2.5] [F20,F22-OP2.3]

[9.23.6.1.] 9.23.6.1. ([4] 4) [F20-OH1.1,OH1.2,OH1.3]

[9.23.6.1.] 9.23.6.1. ([4] 4) [F22-OH4]

[9.23.6.1.] 9.23.6.1. ([4] 4) [F20-OS3.1]

[9.23.6.1.] 9.23.6.1. ([5] 5) [F20-OS2.1,OS2.5] [F22-OS2.5] [F20,F22-OS2.3]

[9.23.6.1.] 9.23.6.1. ([5] 5) [F20-OP2.1,OP2.5] [F22-OP2.4,OP2.5] [F20,F22-OP2.3]

[9.23.6.1.] 9.23.6.1. ([5] 5) [F20-OH1.1,OH1.2,OH1.3]

[9.23.6.1.] 9.23.6.1. ([5] 5) [F22-OH4]

[9.23.6.1.] 9.23.6.1. ([5] 5) [F20,F22-OS3.1]

[9.23.6.1.] 9.23.6.1. ([6] 6) [F20-OS2.1,OS2.5] [F22-OS2.5] [F20,F22-OS2.3]

[9.23.6.1.] 9.23.6.1. ([6] 6) [F20-OP2.1,OP2.5] [F22-OP2.4,OP2.5] [F20,F22-OP2.3]

[9.23.6.1.] 9.23.6.1. ([6] 6) [F20-OH1.1,OH1.2,OH1.3]

[9.23.6.1.] 9.23.6.1. ([6] 6) [F22-OH4]

[9.23.6.1.] 9.23.6.1. ([6] 6) [F20-OS3.1]

[9.23.11.4.] 9.23.11.4. ([1] 1) [F20-OS2.1,OS2.5] [F22-OS2.5] [F20,F22-OS2.3]

[9.23.11.4.] 9.23.11.4. ([1] 1) [F20-OP2.1,OP2.5] [F22-OP2.4,OP2.5] [F20,F22-OP2.3]

[9.23.11.4.] 9.23.11.4. ([1] 1) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.11.4.] 9.23.11.4. ([1] 1) [F22-OH4]

[9.23.11.4.] 9.23.11.4. ([1] 1) [F22-OS1.2]

[9.23.11.4.] 9.23.11.4. ([1] 1) [F22-OS3.1] [F22-OS3.7]

[9.23.11.4.] 9.23.11.4. ([2] 2) [F20-OS2.1,OS2.5] [F22-OS2.5] [F20,F22-OS2.3]

[9.23.11.4.] 9.23.11.4. ([2] 2) [F20-OP2.1,OP2.5] [F22-OP2.4,OP2.5] [F20,F22-OP2.3]

[9.23.11.4.] 9.23.11.4. ([2] 2) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.11.4.] 9.23.11.4. ([2] 2) [F22-OH4]
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[9.23.11.4.] 9.23.11.4. ([2] 2) [F20,F22-OS1.2]

[9.23.11.4.] 9.23.11.4. ([2] 2) [F22-OS3.1] [F22-OS3.7]

[9.23.11.4.] 9.23.11.4. ([3] 3) [F20-OS2.1,OS2.5] [F22-OS2.5] [F20,F22-OS2.3]

[9.23.11.4.] 9.23.11.4. ([3] 3) [F20-OP2.1,OP2.5] [F22-OP2.4,OP2.5] [F20,F22-OP2.3]

[9.23.11.4.] 9.23.11.4. ([3] 3) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.11.4.] 9.23.11.4. ([3] 3) [F22-OH4]

[9.23.11.4.] 9.23.11.4. ([3] 3) [F20,F22-OS1.2]

[9.23.11.4.] 9.23.11.4. ([3] 3) [F22-OS3.1] [F22-OS3.7]

[9.23.11.4.] 9.23.11.4. ([4] 4) [F20-OS2.1,OS2.5] [F22-OS2.5] [F20,F22-OS2.3]

[9.23.11.4.] 9.23.11.4. ([4] 4) [F20-OP2.1,OP2.5] [F22-OP2.4,OP2.5] [F20,F22-OP2.3]

[9.23.11.4.] 9.23.11.4. ([4] 4) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.11.4.] 9.23.11.4. ([4] 4) [F22-OH4]

[9.23.11.4.] 9.23.11.4. ([4] 4) [F20,F22-OS1.2]

[9.23.11.4.] 9.23.11.4. ([4] 4) [F22-OS3.1] [F22-OS3.7]

[9.23.11.4.] 9.23.11.4. ([5] 5) [F20-OS2.1,OS2.5] [F22-OS2.5] [F20,F22-OS2.3]

[9.23.11.4.] 9.23.11.4. ([5] 5) [F20-OP2.1,OP2.5] [F22-OP2.4,OP2.5] [F20,F22-OP2.3]

[9.23.11.4.] 9.23.11.4. ([5] 5) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.11.4.] 9.23.11.4. ([5] 5) [F22-OH4]

[9.23.11.4.] 9.23.11.4. ([5] 5) [F20,F22-OS1.2]

[9.23.11.4.] 9.23.11.4. ([5] 5) [F22-OS3.1] [F22-OS3.7]

[9.23.11.4.] -- ([6] --) [F20-OS2.1,OS2.5] [F22-OS2.5] [F20,F22-OS2.3]

[9.23.11.4.] -- ([6] --) [F20-OP2.1,OP2.5] [F22-OP2.4,OP2.5] [F20,F22-OP2.3]

[9.23.11.4.] -- ([6] --) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.11.4.] -- ([6] --) [F22-OH4]

[9.23.11.4.] -- ([6] --) [F20,F22-OS1.2]

[9.23.11.4.] -- ([6] --) [F22-OS3.1] [F22-OS3.7]

[9.23.13.1.] -- ([1] --) [F20-OS2.1,OS2.3,OS2.5] [F22-OS2.3,OS2.4,OS2.5]

[9.23.13.1.] -- ([1] --) [F20-OP2.1,OP2.3,OP2.5] [F22-OP2.3,OP2.4,OP2.5]

[9.23.13.1.] -- ([1] --) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.13.1.] -- ([2] --) no attributions

[9.23.13.1.] -- ([3] --) no attributions

[9.23.13.1.] 9.23.13.1. ([4] 1) no attributions

[9.23.13.1.] 9.23.13.1. ([5] 2) [F20-OS2.1,OS2.3,OS2.5] [F22-OS2.3,OS2.4,OS2.5]

[9.23.13.1.] 9.23.13.1. ([5] 2) [F20-OP2.1,OP2.3,OP2.5] [F22-OP2.3,OP2.4,OP2.5]

[9.23.13.1.] 9.23.13.1. ([5] 2) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.13.1.] 9.23.13.1. ([5] 2) [F20,F22-OS1.2]

[9.23.13.1.] 9.23.13.1. ([5] 2) [F22-OS3.1] [F22-OS3.7]

[9.23.13.1.] 9.23.13.1. ([5] 2) [F20,F22-OH4]

[9.23.13.2.] 9.23.13.2. ([1] 1) no attributions

[9.23.13.2.] 9.23.13.2. ([2] 2) no attributions
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[9.23.13.3.] 9.23.13.3. ([1] 1) no attributions

[9.23.13.3.] 9.23.13.3. ([2] 2) no attributions

[9.23.13.4.] 9.23.13.4. ([1] 1) [F20-OS2.1,OS2.3,OS2.5] [F22-OS2.3,OS2.4,OS2.5]

[9.23.13.4.] 9.23.13.4. ([1] 1) [F20-OP2.1,OP2.3,OP2.5] [F22-OP2.3,OP2.4,OP2.5]

[9.23.13.4.] 9.23.13.4. ([1] 1) [F20,F22-OS1.2]

[9.23.13.4.] 9.23.13.4. ([1] 1) [F22-OS3.1] [F22-OS3.7]

[9.23.13.4.] 9.23.13.4. ([1] 1) [F20,F22-OH4]

[9.23.13.4.] 9.23.13.4. ([1] 1) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.13.4.] 9.23.13.4. ([2] 2) [F20-OS2.1,OS2.3,OS2.5] [F22-OS2.3,OS2.4,OS2.5]

[9.23.13.4.] 9.23.13.4. ([2] 2) [F20-OP2.1,OP2.3,OP2.5] [F22-OP2.3,OP2.4,OP2.5]

[9.23.13.4.] 9.23.13.4. ([2] 2) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.13.4.] 9.23.13.4. ([2] 2) [F20,F22-OS1.2]

[9.23.13.4.] 9.23.13.4. ([2] 2) [F22-OS3.1] [F22-OS3.7]

[9.23.13.4.] 9.23.13.4. ([2] 2) [F20,F22-OH4]

[9.23.13.4.] 9.23.13.4. ([3] 3) [F20-OS2.1,OS2.3,OS2.5] [F22-OS2.3,OS2.4,OS2.5]

[9.23.13.4.] 9.23.13.4. ([3] 3) [F20-OP2.1,OP2.3,OP2.5] [F22-OP2.3,OP2.4,OP2.5]

[9.23.13.4.] 9.23.13.4. ([3] 3) [F20,F22-OS1.2]

[9.23.13.4.] 9.23.13.4. ([3] 3) [F22-OS3.1] [F22-OS3.7]

[9.23.13.4.] 9.23.13.4. ([3] 3) [F20,F22-OH4]

[9.23.13.4.] 9.23.13.4. ([3] 3) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.13.5.] 9.23.13.5. ([1] 1) [F20-OS2.1,OS2.3,OS2.5] [F22-OS2.3,OS2.4,OS2.5]

[9.23.13.5.] 9.23.13.5. ([1] 1) [F20-OP2.1,OP2.3,OP2.5] [F22-OP2.3,OP2.4,OP2.5]

[9.23.13.5.] 9.23.13.5. ([1] 1) [F20,F22-OS1.2]

[9.23.13.5.] 9.23.13.5. ([1] 1) [F22-OS3.1] [F22-OS3.7]

[9.23.13.5.] 9.23.13.5. ([1] 1) [F20,F22-OH4]

[9.23.13.5.] 9.23.13.5. ([1] 1) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.13.5.] 9.23.13.5. ([2] 2) [F20-OS2.1,OS2.3,OS2.5] [F22-OS2.3,OS2.4,OS2.5]

[9.23.13.5.] 9.23.13.5. ([2] 2) [F20-OP2.1,OP2.3,OP2.5] [F22-OP2.3,OP2.4,OP2.5]

[9.23.13.5.] 9.23.13.5. ([2] 2) [F20,F22-OS1.2]

[9.23.13.5.] 9.23.13.5. ([2] 2) [F22-OS3.1] [F22-OS3.7]

[9.23.13.5.] 9.23.13.5. ([2] 2) [F20,F22-OH4]

[9.23.13.5.] 9.23.13.5. ([2] 2) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.13.5.] -- ([3] --) [F20-OS2.1,OS2.3,OS2.5] [F22-OS2.3,OS2.4,OS2.5]

[9.23.13.5.] -- ([3] --) [F20-OP2.1,OP2.3,OP2.5] [F22-OP2.3,OP2.4,OP2.5]

[9.23.13.5.] -- ([3] --) [F20,F22-OS1.2]

[9.23.13.5.] -- ([3] --) [F22-OS3.1] [F22-OS3.7]

[9.23.13.5.] -- ([3] --) [F20,F22-OH4]

[9.23.13.5.] -- ([3] --) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.13.5.] -- ([4] --) [F20-OS2.1,OS2.3,OS2.5] [F22-OS2.3,OS2.4,OS2.5]

[9.23.13.5.] -- ([4] --) [F20-OP2.1,OP2.3,OP2.5] [F22-OP2.3,OP2.4,OP2.5]
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[9.23.13.5.] -- ([4] --) [F20,F22-OS1.2]

[9.23.13.5.] -- ([4] --) [F22-OS3.1] [F22-OS3.7]

[9.23.13.5.] -- ([4] --) [F20,F22-OH4]

[9.23.13.5.] -- ([4] --) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.13.5. 9.23.13.10.] 9.23.13.5. ([5 2] 3) no attributions

[9.23.13.5. 9.23.13.10.] 9.23.13.5. ([6 3] 4) no attributions

[9.23.13.5. 9.23.13.10.] 9.23.13.5. ([7 4] 5) no attributions

[9.23.13.6.] 9.23.13.6. ([1] 1) [F20-OS2.1,OS2.3,OS2.5] [F22-OS2.3,OS2.4,OS2.5]

[9.23.13.6.] 9.23.13.6. ([1] 1) [F20-OP2.1,OP2.3,OP2.5] [F22-OP2.3,OP2.4,OP2.5]

[9.23.13.6.] 9.23.13.6. ([1] 1) [F20,F22-OS1.2]

[9.23.13.6.] 9.23.13.6. ([1] 1) [F22-OS3.1] [F22-OS3.7]

[9.23.13.6.] 9.23.13.6. ([1] 1) [F20,F22-OH4]

[9.23.13.6.] 9.23.13.6. ([1] 1) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.13.6.] 9.23.13.6. ([2] 2) [F20-OS2.1,OS2.3,OS2.5] [F22-OS2.3,OS2.4,OS2.5]

[9.23.13.6.] 9.23.13.6. ([2] 2) [F20-OP2.1,OP2.3,OP2.5] [F22-OP2.3,OP2.4,OP2.5]

[9.23.13.6.] 9.23.13.6. ([2] 2) [F20,F22-OS1.2]

[9.23.13.6.] 9.23.13.6. ([2] 2) [F22-OS3.1]

[9.23.13.6.] 9.23.13.6. ([2] 2) [F20,F22-OH4]

[9.23.13.6.] 9.23.13.6. ([3] 3) no attributions

[9.23.13.6.] 9.23.13.6. ([4] 4) [F20-OS2.1,OS2.3,OS2.5] [F22-OS2.3,OS2.4,OS2.5]

[9.23.13.6.] 9.23.13.6. ([4] 4) [F20-OP2.1,OP2.3,OP2.5] [F22-OP2.3,OP2.4,OP2.5]

[9.23.13.6.] 9.23.13.6. ([4] 4) [F20,F22-OS1.2]

[9.23.13.6.] 9.23.13.6. ([4] 4) [F22-OS3.1] [F22-OS3.7]

[9.23.13.6.] 9.23.13.6. ([4] 4) [F20,F22-OH4]

[9.23.13.6.] 9.23.13.6. ([4] 4) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.13.6.] 9.23.13.6. ([5] 5) [F20-OS2.1,OS2.3,OS2.5] [F22-OS2.3,OS2.4,OS2.5]

[9.23.13.6.] 9.23.13.6. ([5] 5) [F20-OP2.1,OP2.3,OP2.5] [F22-OP2.3,OP2.4,OP2.5]

[9.23.13.6.] 9.23.13.6. ([5] 5) [F20,F22-OS1.2]

[9.23.13.6.] 9.23.13.6. ([5] 5) [F22-OS3.1] [F22-OS3.7]

[9.23.13.6.] 9.23.13.6. ([5] 5) [F20,F22-OH4]

[9.23.13.6.] 9.23.13.6. ([5] 5) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.13.6.] 9.23.13.6. ([6] 6) [F20-OS2.1,OS2.3,OS2.5] [F22-OS2.3,OS2.4,OS2.5]

[9.23.13.6.] 9.23.13.6. ([6] 6) [F20-OP2.1,OP2.3,OP2.5] [F22-OP2.3,OP2.4,OP2.5]

[9.23.13.6.] 9.23.13.6. ([6] 6) [F20,F22-OS1.2]

[9.23.13.6.] 9.23.13.6. ([6] 6) [F22-OS3.1] [F22-OS3.7]

[9.23.13.6.] 9.23.13.6. ([6] 6) [F20,F22-OH4]

[9.23.13.6.] 9.23.13.6. ([6] 6) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.13.7.] -- ([1] --) [F20-OS2.1,OS2.3,OS2.5] [F22-OS2.3,OS2.4,OS2.5]

[9.23.13.7.] -- ([1] --) [F20-OP2.1,OS2.3,OS2.5] [F22-OP2.3,OP2.4,OP2.5]

[9.23.13.7.] -- ([1] --) [F20,F22-OS1.2]
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[9.23.13.7.] -- ([1] --) [F22-OS3.1] [F22-OS3.7]

[9.23.13.7.] -- ([1] --) [F20,F22-OH4]

[9.23.13.7.] -- ([1] --) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.13.7.] -- ([2] --) [F20-OS2.1,OS2.3,OS2.5] [F22-OS2.3,OS2.4,OS2.5]

[9.23.13.7.] -- ([2] --) [F20-OP2.1,OS2.3,OS2.5] [F22-OP2.3,OP2.4,OP2.5]

[9.23.13.7.] -- ([2] --) [F20,F22-OS1.2]

[9.23.13.7.] -- ([2] --) [F22-OS3.1] [F22-OS3.7]

[9.23.13.7.] -- ([2] --) [F20,F22-OH4]

[9.23.13.7.] -- ([2] --) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.13.7.] -- ([3] --) [F20-OS2.1,OS2.3,OS2.5] [F22-OS2.3,OS2.4,OS2.5]

[9.23.13.7.] -- ([3] --) [F20-OP2.1,OS2.3,OS2.5] [F22-OP2.3,OP2.4,OP2.5]

[9.23.13.7.] -- ([3] --) [F20,F22-OS1.2]

[9.23.13.7.] -- ([3] --) [F22-OS3.1] [F22-OS3.7]

[9.23.13.7.] -- ([3] --) [F20,F22-OH4]

[9.23.13.7.] -- ([3] --) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.13.8.] -- ([1] --) [F20-OS2.1,OS2.3,OS2.5] [F22-OS2.3,OS2.4,OS2.5]

[9.23.13.8.] -- ([1] --) [F20-OP2.1,OS2.3,OS2.5] [F22-OP2.3,OP2.4,OP2.5]

[9.23.13.8.] -- ([1] --) [F20,F22-OS1.2]

[9.23.13.8.] -- ([1] --) [F22-OS3.1] [F22-OS3.7]

[9.23.13.8.] -- ([1] --) [F20,F22-OH4]

[9.23.13.8.] -- ([1] --) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.13.8.] -- ([2] --) no attributions

[9.23.13.8.] -- ([2] --) [F20-OS2.1,OS2.3,OS2.5] [F22-OS2.3,OS2.4,OS2.5]

[9.23.13.8.] -- ([2] --) [F20-OP2.1,OS2.3,OS2.5] [F22-OP2.3,OP2.4,OP2.5]

[9.23.13.8.] -- ([2] --) [F20,F22-OS1.2]

[9.23.13.8.] -- ([2] --) [F22-OS3.1] [F22-OS3.7]

[9.23.13.8.] -- ([2] --) [F20,F22-OH4]

[9.23.13.8.] -- ([2] --) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.13.8.] -- ([3] --) no attributions

[9.23.13.8.] -- ([3] --) [F20-OS2.1,OS2.3,OS2.5] [F22-OS2.3,OS2.4,OS2.5]

[9.23.13.8.] -- ([3] --) [F20-OP2.1,OS2.3,OS2.5] [F22-OP2.3,OP2.4,OP2.5]

[9.23.13.8.] -- ([3] --) [F20,F22-OS1.2]

[9.23.13.8.] -- ([3] --) [F22-OS3.1] [F22-OS3.7]

[9.23.13.8.] -- ([3] --) [F20,F22-OH4]

[9.23.13.8.] -- ([3] --) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.13.8.] -- ([4] --) [F20-OS2.1,OS2.3,OS2.5] [F22-OS2.3,OS2.4,OS2.5]

[9.23.13.8.] -- ([4] --) [F20-OP2.1,OS2.3,OS2.5] [F22-OP2.3,OP2.4,OP2.5]

[9.23.13.8.] -- ([4] --) [F20,F22-OS1.2]

[9.23.13.8.] -- ([4] --) [F22-OS3.1] [F22-OS3.7]

[9.23.13.8.] -- ([4] --) [F20,F22-OH4]
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[9.23.13.8.] -- ([4] --) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.13.9.] -- ([1] --) [F20-OS2.1,OS2.3,OS2.5] [F22-OS2.3,OS2.4,OS2.5]

[9.23.13.9.] -- ([1] --) [F20-OP2.1,OS2.3,OS2.5] [F22-OP2.3,OP2.4,OP2.5]

[9.23.13.9.] -- ([1] --) [F20,F22-OS1.2]

[9.23.13.9.] -- ([1] --) [F22-OS3.1] [F22-OS3.7]

[9.23.13.9.] -- ([1] --) [F20,F22-OH4]

[9.23.13.9.] -- ([1] --) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.13.10.] -- ([1] --) no attributions

[9.23.13.5. 9.23.13.10.] 9.23.13.5. ([5 2] 3) no attributions

[9.23.13.5. 9.23.13.10.] 9.23.13.5. ([6 3] 4) no attributions

[9.23.13.5. 9.23.13.10.] 9.23.13.5. ([7 4] 5) no attributions

[9.23.13.10.] 9.23.13.7. ([5] 1) no attributions

[9.23.13.10.] 9.23.13.7. ([6] 2)

[9.23.13.10.] 9.23.13.7. ([7] 3) no attributions

[9.23.13.10.] 9.23.13.7. ([8] 4) no attributions

[9.23.13.10.] 9.23.13.7. ([9] 5) no attributions

[9.23.13.10.] 9.23.13.7. ([10] 6) no attributions

[9.23.13.10.] 9.23.13.7. ([11] 7) [F20-OS2.1,OS2.3,OS2.5] [F22-OS2.3,OS2.4,OS2.5]

[9.23.13.10.] 9.23.13.7. ([11] 7) [F20-OP2.1,OP2.3,OP2.5] [F22-OP2.3,OP2.4,OP2.5]

[9.23.13.10.] 9.23.13.7. ([11] 7) [F20,F22-OS1.2]

[9.23.13.10.] 9.23.13.7. ([11] 7) [F22-OS3.1] [F22-OS3.7]

[9.23.13.10.] 9.23.13.7. ([11] 7) [F20,F22-OH4]

[9.23.13.10.] 9.23.13.7. ([11] 7) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.16.1.] 9.23.16.1. ([1] 1) [F20-OS2.1,OS2.3,OS2.5] [F22-OS2.3,OS2.4,OS2.5]

[9.23.16.1.] 9.23.16.1. ([1] 1) [F20-OP2.1,OP2.3,OP2.5] [F22-OP2.3,OP2.4,OP2.5]

[9.23.16.1.] 9.23.16.1. ([1] 1) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.16.5.] 9.23.16.5. ([1] 1) [F20-OS2.1,OS2.3,OS2.5] [F22-OS2.3,OS2.5]

[9.23.16.5.] 9.23.16.5. ([1] 1) [F20-OP2.1,OP2.3,OP2.5] [F22-OP2.3,OP2.5]

[9.23.16.5.] 9.23.16.5. ([1] 1) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.16.5.] 9.23.16.5. ([1] 1) [F20,F22-OS1.2]

[9.23.16.5.] 9.23.16.5. ([2] 2) [F20-OS2.1,OS2.3,OS2.5] [F22-OS2.3,OS2.4,OS2.5]

[9.23.16.5.] 9.23.16.5. ([2] 2) [F20-OP2.1,OP2.3,OP2.5] [F22-OP2.3,OP2.4,OP2.5]

[9.23.16.5.] 9.23.16.5. ([2] 2) [F20,F22-OS1.2]

[9.23.16.5.] 9.23.16.5. ([2] 2) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.16.5.] 9.23.16.5. ([3] 3) no attributions

[9.31.6.2.] 9.31.6.2. ([1] 3) [F23-OS3.4]

[9.31.6.2.] 9.31.6.2. ([1] 3) [F01-OS1.1]

[9.33.4.7.] 9.33.4.7. ([1] 2) [F20-OS3.3,OS3.4]

[9.33.4.7.] 9.33.4.7. ([1] 2) [F20-OS1.1]
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Proposed Change 339

PROPOSED CHANGE

NBC15 Div.B 9.8.4.
[9.8.4.] 9.8.4. Step Dimensions
(See Note A-9.8.4.)

[9.8.4.1.] 9.8.4.1. Dimensions for Risers

[9.8.4.2.] 9.8.4.2. Dimensions for Rectangular Treads

[9.8.4.3.] 9.8.4.3. Dimensions of Tapered Treads

[9.8.4.4.] 9.8.4.4. Uniformity and Tolerances for Risers, Runs and Treads

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

[9.8.4.6.] 9.8.4.6. Winders

[9.8.4.7.] 9.8.4.7. Spiral Stairs

[9.8.4.8.] 9.8.4.8. Tread Nosings

[9.8.4.9.] --- Open Risers
[1] --) Except for fire escape stairs, stairs that are principally used for maintenance, stairs that serve

service rooms, stairs that serve industrial occupancies other than storage garages, and stairs
that serve not more than one dwelling unit, stairs shall have no open risers.

Submit a comment

Code Reference(s): NBC15 Div.B 9.8.4.
NBC15 Div.B 9.8.9.5.

Subject: Stairs, Ramps, Handrails and Guards — Fall Protection

Title: Open Risers in Public Stairs (Part 9)

Description: This proposed change introduces a provision that proscribes
stairs with open risers except in certain locations.

Related Proposed
Change(s):

PCF 338

PROPOSED
CHANGE
A-9.8.4.
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NBC15 Div.B 9.8.9.5.
[9.8.9.5.] 9.8.9.5. Treads

[1] 1) Stair treads of lumber, plywood or O-2 grade OSB within dwelling units shall be not less than
25 mm actual thickness, except that, if where open risers are usedpermitted and the distance
between stringers exceeds 750 mm, the treads shall be not less than 38 mm actual thickness.

[2] 2) Stair treads of plywood or OSB that are not continuously supported by the riser shall have
their face grain or direction of face orientation at right angles to the stringers.

RATIONALE

Problem

Open risers in public stairs are hazardous to ambulant persons with disabilities.

Justification - Explanation

This proposed change would eliminate the option of open risers in public stairs for safety reasons. This
proposed change is consistent with the requirement of Sentence 3.4.6.8.(3) Treads and Risers for Part 3
buildings.

Closed risers serve to assist persons with mobility issues. They help people who wear leg braces or prosthetic
devices. They guides the foot up the stairs like a toe kick. If used for guidance, the 100 mm (4")
maximum opening allowed in guards does not seem reasonable because the purpose of having solid risers is to
help users to use the riser to guide them when going upstairs, to maintain balance and to guide visually
impaired users. Canes could also get stuck in the open part of the riser.

The British Colombia Building Code has had such a requirement for years for large buildings public stairs
(Part 3), as well as US Codes. Furthermore, this issue has been addressed by many international regulations as
stated in the International Best Practices in Universal Design, a Global Review, published in 2006.

Impact analysis

As it is more expensive to build open riser stairs, there is no-cost impact associated with this proposal.

Enforcement implications

None.

Who is affected

Designers, building officers and manufacturers.
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OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

NBC15 Div.B 9.8.4.

[9.8.4.1.] 9.8.4.1. ([1] 1) [F30-OS3.1] [F10-OS3.7]

[9.8.4.2.] 9.8.4.2. ([1] 1) [F30-OS3.1] [F10-OS3.7]

[9.8.4.2.] 9.8.4.2. ([2] 2) [F30-OS3.1] [F10-OS3.7]

[9.8.4.3.] 9.8.4.3. ([1] 1) [F30-OS3.1] [F10-OS3.7]

[9.8.4.3.] 9.8.4.3. ([2] 2) no attributions

[9.8.4.3.] 9.8.4.3. ([3] 3) [F30-OS3.1] [F10-OS3.7]

[9.8.4.4.] 9.8.4.4. ([1] 1) [F30-OS3.1] [F10-OS3.7]

[9.8.4.4.] 9.8.4.4. ([2] 2) [F30-OS3.1] [F10-OS3.7]

[9.8.4.4.] 9.8.4.4. ([3] 3) [F30-OS3.1] [F10-OS3.7]

[9.8.4.4.] 9.8.4.4. ([4] 4) [F30-OS3.1] [F10-OS3.7]

[9.8.4.4.] 9.8.4.4. ([4] 4) no attributions

[9.8.4.4.] 9.8.4.4. ([5] 5) [F30-OS3.1] [F10-OS3.7]

[9.8.4.5.] 9.8.4.5. ([1] 1) [F30-OS3.1] [F10-OS3.7]

[9.8.4.5.] 9.8.4.5. ([2] 2) [F30-OS3.1] [F10-OS3.7]

[9.8.4.6.] 9.8.4.6. ([1] 1) [F30-OS3.1] [F10-OS3.7]

[9.8.4.6.] 9.8.4.6. ([2] 2) [F30-OS3.1] [F10-OS3.7]

[9.8.4.7.] 9.8.4.7. ([1] 1) (a) [F30-OS3.1]

[9.8.4.7.] 9.8.4.7. ([2] 2) no attributions

[9.8.4.7.] 9.8.4.7. ([2] 2) no attributions

[9.8.4.7.] 9.8.4.7. ([3] 3) [F30-OS3.1]

[9.8.4.8.] 9.8.4.8. ([1] 1) [F30-OS3.1] [F10-OS3.7]

[9.8.4.8.] 9.8.4.8. ([2] 2) [F30-OS3.1] [F10-OS3.7]

NBC15 Div.B 9.8.9.5.

[9.8.9.5.] 9.8.9.5. ([1] 1) [F22-OH4]

[9.8.9.5.] 9.8.9.5. ([1] 1) [F20-OS2.1]
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[9.8.9.5.] 9.8.9.5. ([2] 2) [F22-OH4]

[9.8.9.5.] 9.8.9.5. ([2] 2) [F20-OS2.1]
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Proposed Change 1425

EXISTING PROVISION

9.8.6.2. Required Landings
1) Except as provided in Sentences (2) to (4) and Sentence 9.9.6.6.(2), a landing shall be

provided
a) at the top and bottom of each flight of interior and exterior stairs, including stairs in

garages,
b) at the top and bottom of every ramp with a slope greater than 1 in 50,
c) where a doorway opens onto a stair or ramp,
d) where a ramp opens onto a stair, and
e) where a stair opens onto a ramp.

2) 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 the stair.

3) A landing may be omitted at the top of an exterior flight serving a secondary entrance to a
single dwelling unit or a house with a secondary suite, provided

a) the stair does not contain more than 3 risers,
b) the principal door is a sliding door or swings away from the stair, and
c) only a storm or screen door, if any, swings over the stair and is equipped with

hardware to hold it open.

4) A landing may be omitted at the bottom of an exterior stair or ramp provided there is no
obstruction, such as a gate or door, within the lesser of the width of the stair or ramp or

a) 900 mm for stairs or ramps serving a single dwelling unit, and
b) 1 100 mm for stairs or ramps not serving a single dwelling unit.

Submit a comment

Code Reference(s): NBC15 Div.B 9.8.6.2.(2)
Subject: Stairs, Ramps, Handrails and Guards — Fall Protection

Title: Required Landing at the Top of Stairs

Description: This proposed change introduces an explanatory note on the
exemption from the requirement for a landing afforded by
Sentence 9.8.6.2.(2).
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PROPOSED CHANGE

[9.8.6.2.] 9.8.6.2. Required Landings
[1] 2) 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 the stair. (See Note A-9.8.6.2.(2).)

Note A-9.8.6.2.(2) Exemption from Required Landing at Top of Stairs.
A door that swings away from a stair exposes sufficient floor space to act as a landing for users before

descending the stairs.

RATIONALE

Problem

The Code states that, inside a dwelling unit, when the door swings away from the stair, a landing may be
omitted at the top of a flight of stairs. However, it is not clear if this applies only to swinging doors or if this is
also valid for sliding, pocket and rolling doors as long as these do not swing towards the stairs.

Justification - Explanation

The proposed Note clarifies the intent behind the exemption to provide a landing at the top of a flight of stairs.

The Code does not require a landing between the door and the stair when the door swings away from stairs
because a floor space or a physical distance similar to a landing is created by the door swing when someone
opens it. This space allows users to back up before starting their descent and provides a distance between them
and the edge of the first step. Therefore, if a sliding door is installed at the top of a stair a landing would be
required between the doorway and the stair. The note in the Appendix will clarify the intent of the Article.

In Part 9, sliding doors and folding doors are allowed inside dwelling units and there is no indication in Article
9.8.6.2. Required Landings that excludes them from being installed at the top of a stairs nor explicitly include
them.

Impact analysis

No impact. This is clarification

Enforcement implications

Will facilitate enforcement application
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Who is affected

Designers, regulators, home owners.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[9.8.6.2.] 9.8.6.2. ([1] 2) no attributions
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Proposed Change 1432

EXISTING PROVISION

9.8.7.1. Required Handrails
1) Except as provided in Sentences (2) to (4), handrails shall be installed on stairs and ramps in

accordance with Table 9.8.7.1.

Table 9.8.7.1.
Number of Sides of Stair or Ramp Required to Have a Handrail

Forming Part of Sentence 9.8.7.1.(1)

Handrails Serving Stairs Handrails Serving Ramps

Stairs < 1 100
mm Wide

Stairs ≥
1 100 mm

Wide

Ramps <
1 100 mm
Wide

Ramps ≥
1 100 mm

Wide

Straight Curved All
Straight or
Curved All

Location of Stair or Ramp Number of Sides Required to Have a Handrail

Within a dwelling unit or a
house with a secondary suite

1 1 1 1 2

All other locations (1) 1 2 2 2 2

Note to Table 9.8.7.1.:

See Sentences 9.8.7.1.(2), (3) and (4) for exceptions.(1)
EXISTING PROVISION Table 9.8.7.1. Footnotereferrer

Submit a comment

Code Reference(s): NBC15 Div.B 9.8.7.1.
Subject: Stairs, Ramps, Handrails and Guards — Fall Protection

Title: Required Handrails for Stairs Serving a Single Dwelling Unit
or a House with a Secondary Suite

Description: This proposed change harmonizes the number of handrails
required for interior and exterior stairs and ramps serving a
single dwelling unit or a house with a secondary suite.

EXISTING PROVISION Table 9.8.7.1. Footnote

Footnote
1
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2) Except where a stair or ramp serves not more than two dwelling units, at least one handrail
shall be located not more than 750 mm from the natural path of travel on the stair or ramp.
(See Note A-9.8.7.1.(2).)

3) Handrails are not required for stairs and ramps serving a single dwelling unit, where
a) interior stairs have not more than 2 risers,
b) exterior stairs have not more than 3 risers, or
c) ramps rise not more than 400 mm.

4) Only one handrail is required on exterior stairs having more than 3 risers provided such stairs
serve not more than one dwelling unit or a house with a secondary suite.

5) Except for stairs with winders, where a flight of stairs within a dwelling unit consists of
tapered treads, or a mix of tapered treads and rectangular treads, one handrail shall be
installed along the narrow end of the treads.

Note A-9.8.7.1.(2) Wider Stairs than Required.
The intent of Sentence 9.8.7.1.(2) is that handrails be installed in relation to the required exit width only,
regardless of the actual width of the stair and ramp. The required handrails are provided along the assumed
natural path of travel to and from the building.

PROPOSED CHANGE

[9.8.7.1.] 9.8.7.1. Required Handrails
[1] 1) Except as provided in Sentences (2) to (4), Sentence (3), handrails shall be installed on

interior and exterior stairs and ramps in accordance with Table 9.8.7.1.

EXISTING
PROVISION
A-9.8.7.1.(2)
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Table [9.8.7.1.] 9.8.7.1.
Number of Sides of Interior and Exterior Stairs or Ramps Required to Have a Handrail

Forming Part of Sentence [9.8.7.1.] 9.8.7.1.([1] 1)

Handrails Serving Stairs Handrails Serving Ramps

Stairs < 1 100
mm Wide

Stairs ≥
1 100 mm

Wide

Ramps <
1 100 mm
Wide

Ramps ≥
1 100 mm

Wide

Straight Curved All
Straight or
Curved All

Location of Interior or Exterior
Stair or Ramp Number of Sides Required to Have a Handrail

Within a Single dwelling unit or a
house with a secondary suite

1 1 1 1 2

All other locations (1) 1 2 2 2 2

Note to Table [9.8.7.1.] 9.8.7.1.:

See Sentences 9.8.7.1.(2), (3) and (4) for exceptions.(1)
PROPOSED CHANGE Table 9.8.7.1. Footnotereferrer

[2] 2) Except where a stair or ramp serves not more than two dwelling units, at least one handrail
shall be located not more than 750 mm from the natural path of travel on the stair or ramp.
(See Note A-9.8.7.1.(2).)

[3] 3) Handrails are not required for stairs and ramps serving a single dwelling unit or a house with
a secondary suite, where
[a] a) interior stairs have not more than 2 risers, or
[b] b) exterior stairs have not more than 3 risers, or
[c] c) ramps rise not more than 400 mm.

[4] 4) Only one handrail is required on exterior stairs having more than 3 risers provided such stairs
serve not more than one dwelling unit or a house with a secondary suite.

[5] 5) Except for stairs with winders, where a flight of stairs within a dwelling unit consists of
tapered treads, or a mix of tapered treads and rectangular treads, one handrail shall be
installed along the narrow end of the treads.

PROPOSED CHANGE Table 9.8.7.1. Footnote

Footnote
1

PROPOSED
CHANGE
A-9.8.7.1.(2)
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RATIONALE

Problem

Existing Sentence 9.8.7.1.(1) and Table 9.8.7.1. set requirements for the number of handrails (one or two) for
stairs and ramps depending on many criteria: the width of stairs and ramps (less than 1 100 mm or more than 1
100 mm), the configuration of stairs and ramps (straight, curved), the type of building (single dwelling
unit/house with a secondary suite, other location) and the location of stairs or ramps (exterior, interior).

Existing Sentences 9.8.7.1.(3) and (4) exempt limited-rise stairs and ramps from having handrails or reduce the
number of required handrails to allow some flexibility for single dwelling units and houses with secondary
suites.

Single dwelling units or houses with secondary suites

Existing Sentence 9.8.7.1.(3): Handrails are not required for short stairs and ramps serving dwelling units and
houses with secondary suites. No handrail is required for:

• All interior stairs with 2 risers and less,
• All exterior stairs with 3 risers and less (Additional exemptions in existing Sentence (4)), or
• All interior and exterior ramps with rise not more than 400 mm.

Existing Sentence 9.8.7.1.(4): Specific requirements are provided for exterior stairs serving a single dwelling
unit or a house with a secondary suite regarding the number of required handrails:

• 0 handrails for all exterior stairs with 3 risers or less (This repeats what is provided in existing
Sentence (3).),

• 1 handrail is required in all exterior stairs with 4 risers and more: This means that only 1 handrail is
required in all exterior curved stairs serving a single dwelling unit or a house with secondary suite
and in exterior straight stairs having more than 1 100 mm instead of 2 handrails as indicated in Table
9.8.7.1.

While it is admitted that dwelling units are small in nature and some flexibility is accepted, there is no good
rationale, based on conditions of use and the heightened vulnerability of dwelling users in addition to
compelling epidemiological data, to have different requirements for handrails for interior and exterior stairs.

Justification - Explanation

This proposed change improves stair safety for exterior stairs serving single dwelling units or houses with
secondary suites. It harmonizes the requirements for handrails between interior and exterior stairs: 1 handrail is
required in all interior and exterior stairs with 3 risers or more for a dwelling unit or a house with a secondary
suite.

Falls on all stairs most often occur on the first steps in descent. Research shows that problems with limited-rise
stairs are at least as numerous and serious as problems with other stairs. Short flights without handrails are
more hazardous than a long flights with handrails.
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Handrails assist the movement of users at short stairs in order to avoid missteps (departures from normal gait),
maintain balance and arrest falls. Handrails increase the capacity of the user to not only see the presence and
location of limited-rise stairs, but also to negotiate them without incident.

Revised Sentence (1):

The proposed change deletes the reference to Sentence (2) because Sentence (2) is an additional requirement
not an exception.

Revised Table 9.8.7.1., Number of Sides of Stair or Ramp Required to Have a Handrail:

The proposed change to Table 9.8.7.1. harmonizes the requirements for the number of handrails required for
interior and exterior stairs serving a single dwelling unit or a house with a secondary suite.

Revised Sentence (3): This Sentence applies to a single dwelling unit or a house with a secondary suite.

The proposed change to existing Sentence (3) allows that a handrail (or handrails) be omitted on exterior and
interior stairs having one or two risers.

Deletion of Sentence (4): This Sentence applies to exterior stairs serving a single dwelling unit or a house
with a secondary suite.

The proposed changes to Table 9.8.7.1. combined with the proposed changes to Sentence (3) make the existing
Sentence (4) obsolete. The requirements for interior and exterior stairs serving a single dwelling unit or a
house with a secondary suite are harmonized.

Required handrails for public stairs (other locations): No change.

Impact analysis

A 3-riser stair would require 2 brackets, at a cost of $30 per bracket, for a simple handrail mounted to a wall.
This represents a minimal cost in comparison to the overall cost of the house. Using RS Means, a wood
handrail with a length of 915 mm would cost approximately $90. Therefore, the total handrail cost for a 3-riser
stair is expected to be $150.

Missteps and falls could be prevented due to the effective cueing provided to users by a handrail a few feet
higher in their visual field (than the stairs alone); and, for those missteps not prevented, there is the secondary
handrail function of fall arrest that will help mitigate (minimize) injuries. The mitigation is dependent on
perception, reaction speed, strength, etc., which are highly variable with age and other factors. These factors
are nearly impossible to research due to the ethics of endangering human subjects in tests, however, with the
rapidly increasing ubiquity of digital cameras, the availability of valuable records for study will only increase.

Enforcement implications

Harmonized requirements for interior and exterior stairs in a single dwelling unit or a house with a secondary
suite. Easier to enforce.

Who is affected

Designers, building officers, manufacturers and building and home owners.
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OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[9.8.7.1.] 9.8.7.1. ([1] 1) [F30-OS3.1] [F10-OS3.7]

[9.8.7.1.] 9.8.7.1. ([2] 2) [F10-OS3.7] [F30-OS3.1]

[9.8.7.1.] 9.8.7.1. ([3] 3) no attributions

[9.8.7.1.] 9.8.7.1. ([4] 4) no attributions

[9.8.7.1.] 9.8.7.1. ([5] 5) [F30-OS3.1] [F10-OS3.7]
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Proposed Change 1422

PROPOSED CHANGE

[9.8.8.1.] 9.8.8.1. Required Guards
(See Note A-9.8.8.1.)

[1] 1) Except as provided in Sentence (2) and except at the leading edge at the top of a flight, every
surface to which access is provided, including but not limited to flights of steps and ramps,
exterior landings, porches, balconies, mezzanines, galleries and raised walkways, shall be
protected by a guard on each side that is not protected by a wall for the length where the
difference in elevation is more than 600 mm between the walking surface and the adjacent
surface within 1.2 m.
[a] a) there is a difference in elevation of more than 600 mm between the walking surface

and the adjacent surface, or
[b] b) the adjacent surface within 1.2 m of the walking surface has a slope of more than 1 in

2.

[2] 2) Guards are not required
[a] a) at loading docks,
[b] b) at floor pits in repair garages, or
[c] c) where access is provided for maintenance purposes only.

[3] 3) Doors in buildings of residential occupancy, where the finished floor on one side of the door
is more than 600 mm above the floor or other constructed surface or ground level on the
other side of the door, shall be protected by
[a] a) a guard, or
[b] b) a mechanism capable of controlling the free swinging or sliding of the door so as to

limit any clear unobstructed opening to not more than 100 mm.

Submit a comment

Code Reference(s): NBC15 Div.B 9.8.8.1.
Subject: Stairs, Ramps, Handrails and Guards — Fall Protection

Title: Protection of Raised Walking Surfaces

Description: This proposed change clarifies that raised walking surfaces
need to be protected by a guard where the difference in
elevation is more than 600 mm between the walking surface
and the adjacent surface within 1.2 m, but that a guard is not
required at the leading edge at the top of a flight.

Related Code Change
Request(s):

CCR 1085

PROPOSED
CHANGE
A-9.8.8.1.
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[4] 4) Except as provided in Sentence (5), openable windows in buildings of residential occupancy
shall be protected by
[a] a) a guard, or
[b] b) a mechanism capable of controlling the free swinging or sliding of the openable part

of the window so as to limit any clear unobstructed opening to not more than 100 mm
measured either vertically or horizontally where the other dimension is greater than
380 mm.

(See Note A-9.8.8.1.(4).)

[5] 5) Windows need not be protected in accordance with Sentence (4), where
[a] a) the window serves a dwelling unit that is not located above another suite,
[b] b) the window serves a house with a secondary suite,
[c] c) the only opening greater than 100 mm by 380 mm is a horizontal opening at the top of

the window,
[d] d) the window sill is located more than 450 mm above the finished floor on one side of

the window, or
[e] e) the window is located in a room or space with the finished floor described in

Clause (d) located less than 1 800 mm above the floor or ground on the other side of
the window.

(See Note A-9.8.8.1.(4).)

[6] 6) Except as provided in Sentence (7), glazing installed over stairs, ramps and landings that
extends to less than 1 070 mm above the surface of the treads, ramp or landing shall be
[a] a) protected by guards, in accordance with this Subsection, or
[b] b) non-openable and designed to withstand the specified lateral loads for balcony guards

as provided in Article 4.1.5.14.

[7] 7) In dwelling units, glazing installed over stairs, ramps and landings that extends to less than
900 mm above the surface of the treads, ramp or landing shall be
[a] a) protected by guards, in accordance with this Subsection, or
[b] b) non-openable and designed to withstand the specified lateral loads for balcony guards

as provided in Article 4.1.5.14.

[8] 8) Glazing installed in public areas that extends to less than 1 m from the floor and is located
above the second storey in buildings of residential occupancy shall be
[a] a) protected by guards in accordance with this Subsection, or
[b] b) non-openable and designed to withstand the specified lateral loads for balcony guards

as provided in Article 4.1.5.14.

Note A-9.8.8.1. Required Guards.
The requirements relating to guards stated in Part 9 are based on the premise that, wherever there is a
difference in elevation of 600 mm or more between two floors, or between a floor or other surface to which
access is provided for other than maintenance purposes and the next lower surface, the risk of injury in a fall
from the higher surface is sufficient to warrant the installation of some kind of barrier to reduce the chances of
such a fall. A wall along the edge of the higher surface will obviously prevent such a fall, provided the wall is

PROPOSED
CHANGE
A-9.8.8.1.(4)

PROPOSED
CHANGE
A-9.8.8.1.(4)
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sufficiently strong that a person cannot fall through it. Where there is no wall, a guard must be installed.
Because guards clearly provide less protection than walls, additional requirements apply to guards to ensure
that a minimum level of protection is provided. These relate to the characteristics described in Notes A-9.8.8.3.
, Note A-9.8.8.5.(1) and (2), Note A-9.8.8.5.(3) and Note A-9.8.8.6.(1).

Examples of such surfaces where the difference in elevation could exceed 600 mm and consequently where
guards would be required include, but are not limited to, landings, porches, balconies, mezzanines, galleries,
and raised walkways. Especially in exterior settings, surfaces adjacent to walking surfaces, stairs or ramps
often are not parallel to the walking surface or the surface of the treads or ramps. Consequently, the walking
surface, stair or ramp may need protection in some locations but not in others. (See Figure A-9.8.8.1.) In some
instances, grades are artificially raised close to walking surfaces, stairs or ramps to avoid installing guards.
This provides little or no protection for the users. That is why the requirements specify differences in elevation
not only immediately adjacent to the construction but also for a distance of 1 200 mm1.2 m from it by
requiring that the slope of the ground be within certain limits. (See Figure A-9.8.8.1.)

Figure [A-9.8.8.1.] A-9.8.8.1.
Required locations of guards

RATIONALE

Problem

The current wording of Sentence 9.8.8.1.(1) does not address situations where a decorative built-in stepped
planter is located adjacent to a raised interior or exterior walking surface. Furthermore, it does not address
situations where the elevation of the adjacent surface within 1.2 m of the walking surface differs by more than
600 mm from the elevation of the walking surface and has a slope less than or equal to 1:2.

PROPOSED
CHANGE
A-9.8.8.3.

PROPOSED
CHANGE
A-9.8.8.5.(1)
and
(2)

PROPOSED
CHANGE
A-9.8.8.5.(3)

PROPOSED
CHANGE
A-9.8.8.6.(1)
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Occupants, including children, could be standing or playing at the edge of a walking surface that is not
protected by a guard but is adjacent to a decorative built-in stepped feature, such as a stepped planter, with an
extreme drop in elevation. The existing provision does not require a guard for such a design.

Justification - Explanation

The proposed change clarifies that raised walking surfaces where the difference in elevation is more than 600
mm within 1.2 m of the walking surface need to be protected by a guard. Drops in elevation much greater than
600 mm are currently permitted within 1.2 m of the walking surface, which creates an unsafe situation for
occupants, especially children.

The proposed change also adds an exception to clarify that a guard will still not be required at the leading edge
at the top of a flight of stairs.

Impact analysis

The purpose of this proposed change is to better capture the intent of the Code. It will not involve any
additional labour or material costs.

Enforcement implications

The proposed change will not result in any additional enforcement issues beyond those that currently exist for
required guards.

Who is affected

Building officials, consultants, contractors and building owners.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[9.8.8.1.] 9.8.8.1. ([1] 1) [F30-OS3.1] [F10-OS3.7]

[9.8.8.1.] 9.8.8.1. ([2] 2) no attributions

[9.8.8.1.] 9.8.8.1. ([3] 3) [F30-OS3.1] [F10-OS3.7]

[9.8.8.1.] 9.8.8.1. ([4] 4) [F30-OS3.1]

[9.8.8.1.] 9.8.8.1. ([5] 5) no attributions

[9.8.8.1.] 9.8.8.1. ([6] 6) [F30-OS3.1] [F10-OS3.7]

[9.8.8.1.] 9.8.8.1. ([7] 7) [F30-OS3.1] [F10-OS3.7]
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[9.8.8.1.] 9.8.8.1. ([8] 8) [F30-OS3.1]
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Proposed Change 1421

PROPOSED CHANGE

[9.8.8.2.] 9.8.8.2. Loads on Guards
(See Note A-9.8.8.2.)

[1] 1) Except as provided in Sentences (2)-2020, (2) and (4), guards shall be designed to resist the
specified loads prescribed in Table 9.8.8.2.

Submit a comment

Code Reference(s): NBC15 Div.B 9.8.8.2.
Subject: Stairs, Ramps, Handrails and Guards — Loads (Handrails

and Guards)

Title: In-Plane Loads on Guards

Description: This proposed change introduces a requirement that limits the
in-plane deflection of elements in guards.

PROPOSED
CHANGE
A-9.8.8.2.
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Table [9.8.8.2.] 9.8.8.2.
Specified Loads for Guards

Forming Part of Sentence [9.8.8.2.] 9.8.8.2.([1] 1)

Minimum Specified Loads

Location of Guard

Horizontal Load
Applied Inward or

Outward at any
Point at the

Minimum Required
Height of the Guard

Horizontal Load Applied
Outward on Elements Within
the Guard, Including Solid
Panels and Balusters

Evenly
Distributed

Vertical
Load

Applied at
the Top of
the Guard

Guards within dwelling
units and exterior
guards serving not more
than 2 dwelling units

0.5 kN/m OR
concentrated load of
1.0 kN applied at any
point (1)

0.5 kN applied over a maximum
width of 300 mm and a height of
300 mm (2)

1.5 kN/m

Guards serving access
ways to equipment
platforms and similar
areas where the
gathering of many
people is improbable

Concentrated load of
1.0 kN applied at any
point

Concentrated load of 0.5 kN
applied over an area of 100 mm
by 100 mm located at any point
on the element or elements so
as to produce the most critical
effect

1.5 kN/m

All other guards 0.75 kN/m OR
concentrated load of
1.0 kN applied at any
point (1)

Concentrated load of 0.5 kN
applied over an area of 100 mm
by 100 mm located at any point
on the element or elements so
as to produce the most critical
effect

1.5 kN/m

Notes to Table [9.8.8.2.] 9.8.8.2.:

The load that creates the most critical condition shall apply.(1)
PROPOSED CHANGE Table 9.8.8.2. Footnotereferrer

See Sentence (2).(2)
PROPOSED CHANGE Table 9.8.8.2. Footnotereferrer

[2] --) The size of the opening between any two adjacent elements within a guard shall not exceed
the limits required by Sentence 9.8.8.5.(1) when each of these elements is subjected to a
specified live load of 0.1 kN applied in opposite directions in the in-plane direction of the
guard so as to produce the most critical effect.

PROPOSED CHANGE Table 9.8.8.2. FootnotePROPOSED CHANGE Table 9.8.8.2. FootnotePROPOSED CHANGE Table 9.8.8.2. Footnote

Footnote
1
Footnote
2
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[3] 2) For guards within dwelling units and within houses with a secondary suite including their
common spaces and for exterior guards serving not more than 2 dwelling units, where the
width and spacing of balusters are such that 3 balusters can be engaged by a load imposed
over a 300 mm width, the load shall be imposed so as to engage 3 balusters.

[4] 3) None of the loads specified in Table 9.8.8.2. need be considered to act simultaneously.

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

RATIONALE

Problem

Currently, the NBC Table 9.8.8.2. requires elements in a guard, such as pickets and panels, to be of sufficient
strength to resist out of plane loads only. There are no provisions for resisting in-plane loads on these elements.
There are guards available commercially whose pickets are narrow in the direction parallel to the guard. These
pickets can be squeezed by hand pressure to achieve an opening larger than 100 mm. Municipalities do not like
the situation and see risks with their use.

Justification - Explanation

The design of pickets that are not symmetrical about the two major axes is more prevalent. The current
wording of the Code does not preclude the use of these type of pickets, the spacing of which can be easily
increased. Pre-engineered guards are now available from retail outlets in increasing numbers. Homeowners
and builders are purchasing these assemblies believing they are safe. Some municipalities are choosing not to
accept these guards because they do not meet their intended function; other municipalities, although
concerned, do not see any restrictions based on strict interpretation of the code. The Code should clearly
address the in-plane loads on elements in guards so that interpretation is consistent in each municipality.

Impact analysis

There are no anticipated cost implications.

Enforcement implications

Such a change will reduce the time municipal inspectors have to spend in the approval/rejection of the
assemblies under consideration. However, there is an additional enforcement requirement to ensure that
pickets meet the loads and limits of deflection to ensure that a sphere of 100 mm in diameter cannot pass
between pickets. The requirement is readily testable during inspection.
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Who is affected

Building officials, consultants, contractors, manufacturers and building owners.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[9.8.8.2.] 9.8.8.2. ([1] 1) [F20-OS2.1]

-- (--) [F22-OS2.4]

[9.8.8.2.] 9.8.8.2. ([3] 2) no attributions

[9.8.8.2.] 9.8.8.2. ([4] 3) no attributions

[9.8.8.2.] 9.8.8.2. ([5] 4) no attributions
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Proposed Change 356

PROPOSED CHANGE

NBC15 Div.B 9.8.8.5.
[9.8.8.5.] 9.8.8.5. Openings in Guards

[1] 1) Except as permitted in Sentences (2) and (3), openings through guards shall be of a size that
prevents the passage of a spherical object having a diameter of 100 mm. (See Note
A-9.8.8.5.(1) and (2).)

[2] --) Except for guards that serve industrial occupancies, the triangular openings formed by stair
risers, stair treads and the bottom element of a required guard shall be of a size that prevents
the passage of a 150 mm diam sphere.

[3] 2) Except where they serve storage garages, guards in industrial occupancies are permitted to
consist of
[a] a) a top railing, and
[b] b) 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.

(See Note A-9.8.8.5.(1) and (2).)

[4] 3) Openings through any guard that is not required by Article 9.8.8.1. and that serves an
occupancy other than an industrial occupancy shall be of a size that
[a] a) prevents the passage of a spherical object having a diameter of 100 mm, or
[b] b) permits the passage of a spherical object having a diameter of 200 mm.

(See Note A-9.8.8.5.(3).)

Submit a comment

Code Reference(s): NBC15 Div.B 9.8.8.5.
Subject: Stairs, Ramps, Handrails and Guards — Fall Protection

Title: Open Stringers

Description: This proposed change sets a limit on the size of the triangular
openings formed by stair risers, treads and the bottom
element of a required guard.

Related Proposed
Change(s):

PCF 361

PROPOSED
CHANGE
A-9.8.8.5.(1)
and
(2)

PROPOSED
CHANGE
A-9.8.8.5.(1)
and
(2)

PROPOSED
CHANGE
A-9.8.8.5.(3)
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RATIONALE

Problem

The limit of the size of open stringers (the triangular openings located under the bottom railings on the side of
stairs) is not clearly addressed in the NBC and may lead to the following interpretations:

• open stringers are not regulated by the NBC, or
• this opening is subjected to the same limit imposed to guards (100 mm sphere openings).

Justification - Explanation

This proposed change sets the limit for the triangular openings formed by the riser, tread and bottom element
of a required guard. After reviewing many step dimensions of stairs, the technical committee agreed that:

• limiting the stringer opening to a sphere of 150 mm would provide the same performance as an
elliptical shape of 208 by 130 mm, and

• the use of a sphere will reduce enforcement difficulty that an elliptical shape may create.

Futhermore, the 150 mm sphere shape criteria is currently in place in other codes and standards (US,
Australia). This change, which aims to clarify the NBC intent, will have no impact on current installations
where the bottom railing of a guard is installed close to the nosing of the tread.

The technical committee concluded that:

• the maximum 100 mm sphere opening imposed on guards is too stringent due to the location and the
shape of open stringers (triangular shape formed by the bottom rail of the guard, the riser and the
tread).

• open stringer should limit the passage of a 9-11 month-old child.
• the torso side of this child may be represented by an elliptical shape of 208 by 130 mm.

Impact analysis

No cost. May be achieved by proper installation (guard installed close to the tread nosing).

Enforcement implications

Facilitate enforcement.

Who is affected

Designers, manufacturers and building officials.
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OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

NBC15 Div.B 9.8.8.5.

[9.8.8.5.] 9.8.8.5. ([1] 1) [F30-OS3.1]

[9.8.8.5.] -- ([2] --) [F30-OS3.1]

[9.8.8.5.] 9.8.8.5. ([3] 2) [F30-OS3.1]

[9.8.8.5.] 9.8.8.5. ([4] 3) [F30-OS3.1]
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Proposed Change 1576

PROPOSED CHANGE

[9.10.5.] 9.10.5. Permitted Openings in Wall and Ceiling Membranes

[9.10.5.1.] 9.10.5.1. Permitted Openings in Wall and Ceiling Membranes
[1] 1) Except as permitted in Sentences (2) and (4), a membrane forming part of an assembly

required to have a fire-resistance rating shall not be pierced by openings into the assembly
unless the assembly has been tested and rated for such openings.

[2] 2) A wall or ceiling membrane forming part of an assembly required to have a fire-resistance
rating is permitted to be pierced by openings for electrical and similar service outlet boxes,
provided such outlet boxes and the penetrations conform to Article 9.10.9.8.-2020are tightly
fitted.

[3] 3) Where boxes referred to in Sentence (2) are located on both sides of walls required to provide
a fire-resistance rating, they shall be offset where necessary to maintain the integrity of the
fire separation.

[4] 4) A membrane ceiling forming part of an assembly assigned a fire-resistance rating on the
basis of Table 9.10.3.1.-B or Appendix D is permitted to be pierced by openings leading to
ducts within the ceiling space provided the ducts, the amount of openings and their protection
conform to the requirements of Appendix D.

Submit a comment

Code Reference(s): NBC15 Div.B 9.10.5.
NBC15 Div.B 9.10.9.
NBC15 Div.B 9.10.16.4.
NBC15 Div.B 9.33.8.1.(1)
NBC15 Div.B 9.10.13.13.(1)

Subject: Penetrations

Title: Penetrations through Fire Separations (Part 9)

Description: This proposed change revises the Part 9 provisions on
penetrations through fire separations to align them with the
corresponding changes proposed for Part 3.

Source of Proposed
Change:

SC-FP 2015-15.11.1.

Related Proposed
Change(s):

PCF 544, PCF 1499, PCF 1500, PCF 1501, PCF 1502, PCF
1505, PCF 1506, PCF 1508, PCF 1515, PCF 1517, PCF
1523, PCF 1526
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[9.10.9.] 9.10.9. Fire Separations and Smoke-tight Barriers between Rooms
and Spaces within Buildings

[9.10.9.1.] 9.10.9.1. Application

[9.10.9.2.] 9.10.9.2. Continuous Barrier
[1] 1) Except as permitted in Article 9.10.9.3., a wall or floor assembly required to be a fire

separation shall be constructed as a continuous barrier against the spread of fire and retard
the passage of smoke.

[2] 2) Except as permitted in Article 9.10.9.3., a wall or floor assembly required to be a smoke-tight
barrier shall be constructed as a continuous barrier against the spread of smoke.

[3] 3) Except as provided in Sentence (6), Tthe continuity of a fire separation or smoke-tight
barrier shall be maintained where it abuts another fire separation or smoke-tight barrier, a
floor, a ceiling, or a roof, or an exterior wall assembly shall be maintained by a fire stop that,
when subjected to the fire test method in CAN/ULC-S115, “Fire Tests of Firestop Systems,”
has an FT rating not less than the fire-resistance rating for the abutting fire separation. (See
Notes A-9.10.9.2.(3) and A-3.1.8.3.(4).)

[4] --) Joints located in a horizontal plane between a floor and an exterior wall shall be sealed by a
fire stop that, when subjected to the fire test method in ASTM E2307-15b, “Standard Test
Method for Determining Fire Resistance of Perimeter Fire Barriers Using Intermediate-Scale,
Multi-story Test Apparatus,” has an F rating not less than the fire-resistance rating for the
horizontal fire separation.

[5] 4) Except as provided in Sentence (6), Aall gypsum board joints in the assemblies described in
Sentences (1) and (2) shall conform to CSA A82.31-M, "Gypsum Board Application", and
penetrations in these assemblies shall be sealed using flexible sealant or tape to maintain the
integrity of the smoke-tight barrier over the entire surface.

[6] --) Gypsum board joints between ceilings and walls, between floors and walls, and between
walls at corners need not comply with Sentence (3) or (5)-2020, provided the gypsum board
is attached to framing members and arranged so as to restrict the passage of flame and smoke
through the joints.

[9.10.9.3.] 9.10.9.3. Openings to be Protected with Closures
[1] 1) Except as permitted in Articles 9.10.9.5. to 9.10.9.9.-2020, 9.10.9.6. and 9.10.9.7., openings

in required fire separations shall be protected with closures conforming to
Subsection 9.10.13.

[2] 2) Doors in smoke-tight barriers shall
[a] a) be solid-core, wood doors at least 45 mm thick, and
[b] b) have a self-closing device.

(See Note A-9.10.9.3.(2).)

PROPOSED
CHANGE
A-9.10.9.2.(3)

PROPOSED
CHANGE
A-3.1.8.3.(4)

PROPOSED
CHANGE
A-9.10.9.3.(2)
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[9.10.9.4.] 9.10.9.4. Floor Assemblies

[9.10.9.5.] 9.10.9.5. Interconnected Floor Spaces

[9.10.9.6.] 9.10.9.6. General Requirements for Penetrations of Fire Separations
(See Note A-3.1.9.)

[1] 1) Piping, tubing, ducts, chimneys, wiring, conduit, electrical outlet boxes and other similar
service equipment that Except as required by Sentence (2) and Articles 9.10.9.7. and
9.10.9.8.-2020 and as permitted by Article 9.10.9.9.-2020, penetrationse of a required fire
separation or a membrane forming part of an assembly required to have a fire-resistance
rating shall be tightly fitted or fire stopped to maintain the integrity of the separation. (See
Note A-9.10.9.6.(1).)
[a] --) sealed by a fire stop that, when subjected to the fire test method in CAN/ULC-S115,

“Fire Tests of Firestop Systems,” has an F rating not less than the required fire-
resistance rating for the fire separation, or

[b] --) cast in place, provided the penetrating item is made of steel, ferrous, copper, concrete
or masonry (see Note A-3.1.9.1.(1)(b)).

[2] 2) Penetrations of a firewall shall be sealed at the penetration by a fire stop that, when subjected
to the fire test method in CAN/ULC-S115, "Fire Tests of Firestop Systems", has an FT rating
not less than the fire-resistance rating for the fire separation.

[3] 3) Except as provided in Sentences (4) to (12) and Article 9.10.9.7., pipes, ducts, electrical
boxes, totally enclosed raceways or other similar service equipment that partly or wholly
penetrate an assembly required to have a fire-resistance rating shall be noncombustible
unless the assembly has been tested incorporating such equipment. (See Note A-3.1.9.2.(1).)

[4] 4) Electrical wires or similar wiring enclosed in noncombustible totally enclosed raceways are
permitted to partly or wholly penetrate an assembly required to have a fire-resistance rating
without being incorporated in the assembly at the time of testing as required in Sentence (3).

[5] 5) Single conductor metal-sheathed cables with combustible jacketting that are more than
25 mm in overall diameter are permitted to penetrate a fire separation required to have a fire-
resistance rating without being incorporated in the assembly at the time of testing as required
in Sentence (3), provided the cables are not grouped and are spaced a minimum of 300 mm
apart.

[6] 6) Electrical wires or cables, single or grouped, with combustible insulation or jacketting that is
not totally enclosed in raceways of noncombustible material, are permitted to partly or wholly
penetrate an assembly required to have a fire-resistance rating without being incorporated in
the assembly at the time of testing as required in Sentence (3), provided the overall diameter
of the wiring is not more than 25 mm.

[7] 7) Combustible totally enclosed raceways which are embedded in a concrete floor slab are
permitted in an assembly required to have a fire-resistance rating without being incorporated
in the assembly at the time of testing as required in Sentence (3), where the concrete provides
not less than 50 mm of cover between the raceway and the bottom of the slab.

PROPOSED
CHANGE
A-3.1.9.

PROPOSED
CHANGE
A-9.10.9.6.(1)

PROPOSED
CHANGE
A-3.1.9.2.(1)
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[8] 8) Combustible outlet boxes are permitted in an assembly required to have a fire-resistance
rating without being incorporated in the assembly at the time of testing as required in
Sentence (3), provided the opening through the membrane into the box does not exceed
160 cm2.

[9] 9) Combustible water distribution piping is permitted to partly or wholly penetrate a fire
separation that is required to have a fire-resistance rating without being incorporated in the
assembly at the time of testing as required in Sentence (3), provided the piping is protected
with a fire stop in conformance with Sentence 3.1.9.5.(4).

[10] 10) Combustible sprinkler piping is permitted to penetrate a fire separation provided the fire
compartments on each side of the fire separation are sprinklered.

[11] 11) Sprinklers are permitted to penetrate a fire separation or a membrane forming part of an
assembly required to have a fire-resistance rating without having to meet the fire stop
requirements of Sentence (1), provided the annular space created by the penetration of a fire
sprinkler is covered by a metal escutcheon plate in accordance with NFPA 13, "Installation of
Sprinkler Systems".

[12] 12) Combustible piping for central vacuum systems is permitted to penetrate a fire separation
provided the installation conforms to the requirements that apply to combustible drain, waste
and vent piping specified in Sentences 9.10.9.7.(2) to (6).

[13] 13) Fire dampers are permitted to penetrate a fire separation or a membrane forming part of an
assembly required to have a fire-resistance rating without having to meet the fire stop
requirements of Sentence (1), provided the fire damper is
[a] a) installed in conformance with NFPA 80, "Fire Doors and Other Opening Protectives",

or
[b] b) specifically designed with a fire stop.

[9.10.9.7.] 9.10.9.7. Combustible Drain, Waste, and Vent Piping Penetrations
(See Note A-3.1.9.)

[1] 1) Except as permitted in Sentences (2) to (6), combustible piping shall not be used in any part
of a drain, waste and vent piping system where any part of that system partly or wholly
penetrates a fire separation required to have a fire-resistance rating or penetrates a
membrane that contributes to the required fire-resistance rating of an assembly.

[2] 2) Combustible Piping for drain, waste, and vent and central vacuum systemspiping not located
in a vertical shaft is permitted to penetrate a fire separation required to have a fire-resistance
rating or a membrane that forms part of an assembly required to have a fire-resistance rating,
provided the piping is sealed at the penetration by a fire stop that has an F rating not less than
the fire-resistance rating required for the fire separation.
[a] --) the piping is noncombustible and the penetration is protected in accordance with

Article 9.10.9.6., or
[b] --) the penetration is sealed by a fire stop conforming to Clause 9.10.9.6.(1)(a), where

[i] --) the piping penetrates one or both sides of a vertical fire separation and is not
located in a vertical shaft, or

PROPOSED
CHANGE
A-3.1.9.
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[ii] --) the piping penetrates one side of a horizontal fire separation in a building
containing 2 dwelling units only.

[3] --) The F and FT ratings referredrequired byto in Sentence (2)Sentences (2), (6)-2020 and
(9)-2020 shall be based on CAN/ULC-S115, "Fire Tests of Firestop Systems", with a
pressure differential of 50 Pa between the exposed and unexposed sides, with the higher
pressure on the exposed side.

[4] 4) Combustible Ddrain piping leading directly from a noncombustible water closet through a
concrete floor slab is permitted to penetrate a horizontal fire separation or a membrane that
contributes to the required fire-resistance rating of a horizontal fire separation, providedit
leads directly from a noncombustible watercloset through a concrete floor slab.
[a] --) the piping is noncombustible and the penetration is protected in accordance with

Article 9.10.9.6., or
[b] --) the penetration is sealed by a fire stop conforming to Clause 9.10.9.6.(1)(a).

[5] 5) Combustible drain, waste and vent piping is permitted on one side of a vertical fire
separation provided it is not located in a vertical shaft.

[6] 6) In buildings containing 2 dwelling units only, combustible drain, waste and vent piping is
permitted on one side of a horizontal fire separation.

[7] --) Water distribution piping is permitted to partly or wholly penetrate a fire separation required
to have a fire-resistance rating, provided
[a] --) the piping is noncombustible and the penetration is protected in accordance with

Sentence 9.10.9.6.(1), or
[b] --) the piping is not located in a vertical shaft and the penetration is sealed by a fire stop

conforming to Clause 9.10.9.6.(1)(a).

[9.10.9.8.] --- Penetrations by Outlet Boxes or Service Equipment in Concealed Spaces
[1] --) Outlet boxes are permitted to penetrate a membrane forming part of an assembly required to

have a fire-resistance rating, provided
[a] --) the outlet boxes are sealed at the penetration by a fire stop that, when subjected to the

fire test method in CAN/ULC-S115, “Fire Tests of Firestop Systems,” has an FT
rating not less than the fire-resistance rating for the fire separation, or

[b] --) the outlet boxes
[i] --) are noncombustible,

[ii] --) do not exceed 0.016 m2 in area,
[iii] --) do not exceed an aggregate area of 0.065 m2 in any 9.3 m2 of surface area, and
[iv] --) are located so that the annular space between them and the membrane does not

exceed 3 mm.

[2] --) Where outlet boxes penetrate the membrane of a vertical fire separation required to have a
fire-resistance rating and are located on opposite sides of the fire separation, they shall be
[a] --) provided in conformance with Clause (1)(b), and
[b] --) separated from each other by

[i] --) a horizontal distance of not less than 600 mm,
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[ii] --) a fire block conforming to Article 3.1.11.7., or
[iii] --) a fire stop conforming to Clause (1)(a) installed on each outlet box.

[3] --) Service equipment is permitted to penetrate a fire separation conforming to Sentence
9.10.9.10.(2) that is located in a concealed space, provided
[a] --) the penetration is sealed by a fire stop that, when subjected to the fire test method in

CAN/ULC-S115, “Fire Tests of Firestop Systems,” has an FT rating not less than the
required fire-resistance rating for the fire separation, or

[b] --) where the service equipment is located entirely within the cavity of a wall assembly
above and below a horizontal fire separation having a required fire-resistance rating,
the penetrations through the horizontal fire separation are sealed by a fire stop
conforming to Clause 9.10.9.6.(1)(a).

[9.10.9.9.] --- Penetrations by Raceways, Sprinklers and Fire Dampers
[1] --) Combustible totally enclosed raceways that are cast in place in a concrete floor slab are

permitted in an assembly required to have a fire-resistance rating, where the concrete
provides not less than 50 mm of cover between the raceway and the bottom of the slab.

[2] --) Totally enclosed raceways are permitted to penetrate a fire separation, provided they are
sealed at the penetration by a fire stop conforming to Clause 9.10.9.6.(1)(a).

[3] --) Sprinkler piping is permitted to penetrate a fire separation, provided the fire compartments
on each side of the fire separation are sprinklered.

[4] --) Sprinklers are permitted to penetrate a fire separation or a membrane forming part of an
assembly required to have a fire-resistance rating without having to meet the fire stop
requirements of Sentence 9.10.9.6.(1), provided the annular space created by the penetration
of a fire sprinkler is covered by a metal escutcheon plate in accordance with NFPA 13,
“Installation of Sprinkler Systems.”

[5] --) Fire dampers are permitted to penetrate a fire separation or a membrane forming part of an
assembly required to have a fire-resistance rating without having to meet the fire stop
requirements of Sentence 9.10.9.6.(1), provided the fire damper is
[a] --) installed in conformance with NFPA 80, “Fire Doors and Other Opening Protectives,”
[b] --) specifically designed with a fire stop, or
[c] --) provided in conformance with Sentence 9.10.5.1.(4).
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[9.10.9.10.] 9.10.9.8. Collapse of Combustible Construction

[9.10.9.11.] 9.10.9.9. Reduction in Thickness of Fire Separation by Beams and Joists

[9.10.9.12.] 9.10.9.10. Concealed Spaces above Fire Separations

[9.10.9.13.] 9.10.9.11. Separation of Residential Occupancies

[9.10.9.14.] 9.10.9.12. Residential Suites in Industrial Buildings

[9.10.9.15.] 9.10.9.13. Separation of Suites

[9.10.9.16.] 9.10.9.14. Separation of Residential Suites

[9.10.9.17.] 9.10.9.15. Separation of Public Corridors

[9.10.9.18.] 9.10.9.16. Separation of Storage Garages

[9.10.9.19.] 9.10.9.17. Separation of Repair Garages

[9.10.9.20.] 9.10.9.18. Exhaust Ducts Serving More Than One Fire Compartment

[9.10.9.21.] 9.10.9.19. Central Vacuum Systems

Note A-9.10.9.2.(3) Continuity of Smoke-Tight Barrier.
The continuity of a smoke-tight barrier where it abuts another smoke-tight barrier, a floor, a ceiling or a wall
assembly, is maintained by constructing smoke-tight joints (e.g., through the design of the gypsum board joints
and framing members) or by filling all openings at the juncture of the assemblies with a material that will
ensure the integrity of the smoke-tight barrier at that location.

[9.10.16.4.] 9.10.16.4. Penetration of Fire Blocks
[1] 1) Where fire blocks are pierced by pipes, ducts or other elements, the effectiveness of the fire

blocks shall be maintained around such elements. (See Note A-3.1.11.7.(6)-2020.)

[9.33.8.1.] 9.33.8.1. Piping Materials and Installation
[1] 1) Piping shall be made from materials designed to withstand the effects of temperatures and

pressures that may occur in the system. (See Articles 3.1.5.19., 3.1.9.1. and 9.10.9.6. and
9.10.9.7., and Sentence 9.10.9.9.(3)-2020 for fire safety requirements.)

[9.10.13.13.] 9.10.13.13. Fire Dampers
[1] 1) Except as permitted by Sentences (2) to (5) and , 9.10.5.1.(4) and 9.10.9.9.(5)-2020, a duct

that penetrates an assembly required to be a fire separation with a fire-resistance rating shall
be equipped with a fire damper in conformance with Articles 3.1.8.4. and 3.1.8.10.
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RATIONALE

Problem

Introduction

During the process of reviewing and proposing revisions to the penetration provisions of Part 3, several similar
items to the Part 9 penetration provisions were collated within this PCF. Five main topics associated with
protection of penetrations are addressed within the proposed changes for Part 9 penetration provisions. Each of
these main topics are broken out and numbered for clarity in this section. The following sections use the
consistent numbering of the main topics. For ease of reference, the sentences proposed to be revised, deleted
and added are listed for each topic. In the rationale discussion, the new (green) numbering for Sentences and
Articles is used for reference.

The four topics related to penetration provisions addressed within this PCF are:

1. Addressing reference to standards and discussion of common joint protection options;
2. Clarifying where F/FT ratings are required;
3. Addressing confusion of firestops of service penetrations (raceways); and
4. Location of electrical outlet boxes when positioned on either side of a fire separation.

A fifth related topic for Part 9 provisions for penetrations is current requirements for a minimum pressure
differential of 50 Pa to be applied across a sample specimen during testing to the standard CAN/ULC-S115,
"Fire Tests of Firestop Systems". This is addressed in PCF 544 for Parts 3 and 9. Consider proposed changes
of PCF 544 in conjunction with this PCF for an understanding of the overall proposed changes for Part 9
provisions for penetrations.

Problem

1. Addressing reference to standards and discussion of common joint protection options:

The problem is that the current language of Article 9.10.9.2.:

• does not include discussion of some of the most commonly available options for protection of joints
and continuity of fire separations at adjacent construction; and

• typical protection of joints is not necessarily accomplished by a material, as stated in the current
note.

This may lead to unnecessary confusion of Code users, and can be addressed through clarification of the
current wording to reflect alignment of the requirements with intended application of standards and typical
practices. [Proposed changes: Sentences 9.10.9.2.(2) to (7).]

2. Clarifying where F/FT ratings are required:

The problem is that current penetration protection requirements, of Articles 9.10.9.6. and 9.10.9.7., for F-
ratings and FT-ratings (for CAN/ULC-S115 tested firestops) for various combinations of penetration materials
and orientations are:
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• currently collated together; and
• there are some instances where an FT-rating may be required where the T-rating may not be

applicable.

As brief background, temperature rise ratings (T-ratings) are needed in cases where the heat transmitted via a
through penetration may ignite combustible items that could be in contact with that penetration on the non-fire
side of the assembly. However, there are many cases where the combustible materials are isolated from
potential heat transmitted via through penetrations, which reduces the likelihood for the combustible materials
to ignite.

The current collation of F/FT-ratings requirements may lead to situations requiring a T-rating in cases that may
lack technical justification and, subsequently, unnecessarily adds material costs. This can be addressed through
clarification of the current wording (and grouping of requirements in a more logical way) to reflect alignment
of the requirements with intended applications. [Proposed changes: Articles 9.10.9.6. to 9.10.9.9.]

3. Addressing confusion of firestops of service penetrations (raceways)

The problem is that the current requirements of Articles 9.10.5.1. and 9.10.9.6. for the the penetration
protection requirements for various services and equipment are:

• based on the fundamental provision that all service penetrations are required to be noncombustible,
with some permitted exceptions for the use of combustible penetration materials; and

• requirements are related to various service penetrations,

◦ including pipes, ducts, electrical outlet boxes, totally enclosed raceways or other similar
service equipment.

Therefore, the current presentation of the penetration protection requirements for various services and
equipment may cause some confusion for Code users. This needs to change to improve the clarity for Code
users and ease the use of the full range of applicable solution options. There are some opportunities to simplify
the wording of the provisions in the articles with a general requirement [proposed changes: Article 9.10.9.6.]
that removes the unnecessary limitations of noncombustible versus combustible penetration materials. Then
provisions for particular combinations of services and equipment can be collected in the articles following this
collected in a more logical structure [proposed changes: Articles 9.10.9.7. to 9.10.9.9.].

4. Location of electrical outlet boxes when positioned on either side of a fire separation:

The problem is that the existing Sentence 9.10.9.6.(8) permits combustible outlet boxes to be installed in an
assembly with a fire-resistance rating if the opening is limited to be less than 0.016 m². Furthermore, the
current Sentence 9.10.5.1.(3) requires an offset of these outlet boxes on opposite sides of the wall; however,
the offset is not quantified. In practice, this currently permits two combustible outlet boxes less than 0.016 m²
to be installed on opposite sides of an assembly with no quantified minimum offset, which significantly
compromise the performance of the assembly during fire.

This needs to change because this kind of back-to-back combustible outlet boxes is a serious danger for the
building safety and occupants' lives. There are some opportunities to clarify the wording of the provisions and
provide quantitative minimum requirements for an offset (or separation) in alignment with the intended
application. [Proposed changes: Sentence 9.10.9.8.(2).]
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Justification - Explanation

In response to the identified issues, the following items have been proposed [the topic numbering is consistent
for the Problem section above]:

1. Addressing reference to standards and discussion of common joint protection options:

Existing joint protection requirements of Article 9.10.9.2. are reworded for the appropriate application of the
referenced standards, specifically

• clarifying general requirements by including referenced standards CAN/ULC-S115, Fire Tests of
Firestop Systems, and ASTM E 2307-15b, Determining Fire Resistance of Perimeter Fire Barriers
Using Intermediate-Scale, Multi-Story Test Apparatus, with criteria that is consistent with proposed
Part 3 provisions [proposed Sentences 9.10.9.2.(4) and (5)];

• clarifying the reference to CSA A82.31M, Gypsum Board Application, by removing unintentional
wording for the use of flexible sealant or tape that represents only one option available by the
referenced standard [proposed Sentence 9.10.9.2.(6)]; and

• adding joint options for gypsum board that is attached to framing members, aligning with common
practice [proposed Sentence 9.10.9.2.(7)].

This proposal clarifies existing technical requirements and provides criteria for compliance that will reduce the
potential confusion that users may have for continuity of fire separations and smoke-tight separations, while
increasing the options for compliance.

2. Clarifying where F/FT ratings are required:

Firstly, the references to CAN/ULC-S115, Fire Tests of Firestop Systems, where F ratings or FT ratings are
required have been clarified.

Existing penetration protection requirements of Article 9.10.9.6. are simplified and the structure of the
information is presented in smaller articles [proposed Articles 9.10.9.6. to 9.10.9.9.] for clarity. Common
penetration protection requirements are collected in Article 9.10.9.6. While existing requirements are limited
to noncombustible penetration materials with permitted exceptions for some combustible materials, the
proposed general approach includes the existing requirements and increases the options of penetration
materials, based on compliance with specified testing. Then provisions specific to types of application are
collected together in the new proposed Articles 9.10.9.7. to 9.10.9.9. Specifically, the proposed restructured
articles are:

• Article 9.10.9.6. – General penetration requirements (general requirements and sign post to the
related articles);

• Article 9.10.9.7. – Piping penetrations;
• Article 9.10.9.8. – Outlet boxes and concealed spaces (areas that may require FT-ratings, or

permitted designs, and coordinating requirements with Article 9.10.5.1.); and
• Article 9.10.9.9. – Raceway and sprinkler penetrations (permitted exceptions), and coordinating fire

damper provisions with Sentence 9.10.5.1.(4) and Article 9.10.13.13. (note that fire damper
provisions are a hold-over from the existing Article 9.10.9.6. requirements and are recommended to
be considered for relocation in a future proposed change).
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This simplification and clarification of technical requirements will reduce the potential confusion that users
may have for some of the service penetrations, while increasing the options for compliance in terms of
permitted penetration materials.

Secondly, this proposal provides additional options for the waiver of T-ratings where some requirements are
met [proposed Article 9.10.9.8.].

For context, the T-rating is assigned to the time for which the firestop can prevent the temperature rise on the
unexposed side from exceeding 181°C.

In the situations described in the proposed new provisions permitting the waiver of T-ratings where other
requirements are met [proposed Article 9.10.9.8.], the likelihood of combustibles being in accidental contact
with the penetration is very low, meaning that there is little possibility of heat transfer from one side of the
assembly to the other to cause unpiloted ignition from contact with combustibles. In addition, the location of
the penetration, shielded from direct radiant and/or convective heat transfer from a fire compartment by an
assembly with a code mandated fire resistance, makes an early and excessive temperature rise unlikely to
happen.

This clarification of technical provisions, where F- and FT-ratings are required, and addition of options for
permitting a waiver of the T-rating, provided certain requirements are met, will increase the options for
compliance and potentially reduce the material cost where the T-rating is not necessary for a specific
application.

3. Addressing confusion of firestops of service penetrations (raceways):

This proposal includes simplification of existing Sentences 9.10.9.6.(3) to (7) for the requirements
of penetration protection for wires, cables, raceways and totally enclosed raceways, and increases options for
compliance where the service equipment and raceway are:

• protected at the penetration by a firestop that has been subjected to the fire test method in
CAN/ULC-S115, " Fire Tests of Fire stop Systems" and meet specified criteria [proposed Article
9.10.9.6. and Sentence 9.10.9.9.(2)]; or

• cast in place and meet specified criteria [proposed Article 9.10.9.6. and Sentence 9.10.9.9.(1)].

This clarification of technical requirements will reduce the potential confusion that users may have for some of
the service penetrations (in particular, totally enclosed raceways), while increasing the options for compliance
with respect to combinations of penetration materials and protection of the penetration.

4. Location of electrical outlets when positioned on either side of a fire separation:

Existing general provisions for penetration protection of electrical outlet boxes of Sentences 9.10.5.1.(2) and
(3) and 9.10.9.6.(1) and (8) for installation on either side of a fire separation are clarified and quantified by two
new sentences [proposed Sentences 9.10.9.8.(1) and (2)]:

• aligning with existing Part 3 provisions of Sentences 3.1.9.4.(2) and (3);
• clarifying that noncombustible outlet boxes are required; and
• quantifying:

◦ the current qualitative, "tightly fitted" and "offset", requirements of Sentences 9.10.5.1.(2)
and (3) by providing criteria for maximum values for the:

▪ area of each outlet box,
▪ aggregate area of all outlet boxes on a fire separation surface, and
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▪ annular space between the membrane and each outlet box; and
◦ separation of the outlet boxes on opposite sides of the fire separation by:

◦ a minimum horizontal offset distance (providing a no-increased-cost option); or
◦ meeting a specified criteria by utilizing a fire block or firestop (increasing options for

compliance).

This proposal is based on no reported successful fire test results so far of a rated gypsum wall with examples of
combustible outlet boxes on opposite sides of a wall. So the loss expectancy due to the use of the unprotected
combustible outlet boxes with an unquantified separation would be a breach of the fire compartment. This
breach could lead to substantial property damage due to the fire spread, and to injury or loss of life, beyond the
compartment of fire origin.

The proposed clarification for Code users and quantification of the provisions for penetration protection of
outlet box installation on either side of a fire separation will remove a potential fire and safety risk.

In addition, users can refer to the proposed Article 9.10.9.8. for detailed requirements for protection of
penetrations by (combustible and noncombustible) outlet boxes.

Impact analysis

The following discussion of impacts are related to the numbered items, above, for consistency:

1. Addressing reference to standards and discussion of common joint protection options:

This proposed change will:

• clarify confusions that the Code users may have regarding the code provision for joint protection by
removing unintended wording associated with a referenced standard;

• provide criteria for referenced standards to ease identification of compliance; and
• increase options to achieve compliance that may reduce material costs.

This proposal does not increase the requirements to achieve compliance, instead clarifies criteria and increases
options to achieve compliance. Therefore, it is not foreseen that there will be an increased cost.

2. Clarifying where F/FT ratings are required:

This proposal will:

• simplify and clarify the existing F- and FT-requirements for penetration protection of various
services and equipment that will reduce the potential confusion that users may have;

• increase the options for compliance in terms of permitted penetration materials that may reduce
material costs; and

• waive the requirement of T-rating in certain cases that may also reduce material and labour costs:

◦ since the addition of a T-rating to a firestop system typically requires ULC-certified
insulation products to be wrapped around the penetrating item below the floor, above the
floor, or often both above and below the floor, as required by each specific tested and
listed system. Such insulation is not required if only an F-rating is required, which means
savings on material and labour.
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This proposal does not increase the requirements to achieve compliance, instead clarifies provisions and
increases options to achieve compliance. Therefore, it is not foreseen that there will be an increased cost.

3. Addressing confusion of firestops of service penetrations (raceways):

This proposal will:

• clarify the Code provisions for firestopping of combustible and noncombustible raceways that are
currently required; and

• increase the options for compliance by permitting the consideration either combustible and
noncombustible raceways, provided the selected firestopping complies with specified criteria.

This proposal does not increase the requirements to achieve compliance, instead clarifies requirements and
increases options to achieve compliance. Therefore, it is not foreseen that there will be an increased cost.

4. Location of electrical outlet boxes when positioned on either side of a fire separation:

This proposal will:

• provide quantification of the requirements for the current qualitative descriptions for outlet boxes
located on either side of a fire separation;

• clarify that noncombustible outlet boxes are required;
• reduce the confusion of the Code user and ease acceptance of authorities having jurisdiction by the

provision of measurable and enforceable criteria;
• increase the fire safety of the installation of outlet boxes on either side of a fire separation by

reducing the likelihood of fire and smoke spread beyond the compartment of fire origin due to the
location of penetrations by outlet boxes, in alignment with available testing results to date;

• provide options for compliance including:

◦ a no-increased-cost option that utilizes a specified minimum horizontal offset distance; and
◦ additional options for compliance to provide flexibility in design; and

• in addition, clarify the requirements for protection of penetrations by (combustible and
noncombustible) outlet boxes in other configurations.

This proposal provides three options for compliance with provisions for outlet boxes located on opposite sides
of a vertical fire separation, where the minimum cost impact option is to provide a 600 mm horizontal offset
between two electrical outlets on opposite sides of a fire separation. Therefore, it is expected that with this
option there would not be an increase in cost. Furthermore, other options are provided to increase the potential
for design flexibility.

Enforcement implications

These proposed changes clarify the requirements that can be enforced by the infrastructure currently available
to enforce this Code.

Who is affected

Regulators, building owners, designers, engineers, architects, firestop manufacturers, builders and contractors.
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OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[9.10.5.1.] 9.10.5.1. ([1] 1) [F03-OS1.2] [F04-OS1.3]

[9.10.5.1.] 9.10.5.1. ([1] 1) [F03-OP1.2] [F04-OP1.3]

[9.10.5.1.] 9.10.5.1. ([2] 2) [F04-OS1.3]

[9.10.5.1.] 9.10.5.1. ([2] 2) [F04-OP1.3]

[9.10.5.1.] 9.10.5.1. ([3] 3) [F03-OS1.2]

[9.10.5.1.] 9.10.5.1. ([3] 3) [F03-OP1.2]

[9.10.5.1.] 9.10.5.1. ([4] 4) [F04-OS1.2,OS1.3]

[9.10.5.1.] 9.10.5.1. ([4] 4) [F04-OP1.3]

[9.10.9.1.] 9.10.9.1. ([1] 1) no attributions

[9.10.9.2.] 9.10.9.2. ([1] 1) [F03-OS1.2]

[9.10.9.2.] 9.10.9.2. ([1] 1) [F03-OP1.2]

[9.10.9.2.] 9.10.9.2. ([2] 2) [F03-OS1.2]

[9.10.9.2.] 9.10.9.2. ([3] 3) [F03-OS1.2]

[9.10.9.2.] 9.10.9.2. ([3] 3) [F03-OP1.2]

[9.10.9.2.] 9.10.9.2. ([3] 3) [F03-OS1.2] [F04-OS1.2]

[9.10.9.2.] 9.10.9.2. ([3] 3) [F03-OP1.2] [F04-OP1.2]

[9.10.9.2.] -- ([4] --) [F03-OS1.2]

[9.10.9.2.] -- ([4] --) [F04-OP1.2]

[9.10.9.2.] 9.10.9.2. ([5] 4) [F03-OS1.2]

[9.10.9.2.] 9.10.9.2. ([5] 4) [F03-OP1.2]

[9.10.9.2.] -- ([6] --) no attributions

[9.10.9.3.] 9.10.9.3. ([1] 1) [F03-OS1.2]

[9.10.9.3.] 9.10.9.3. ([1] 1) [F03-OP1.2]

[9.10.9.3.] 9.10.9.3. ([2] 2) [F03-OS1.2]

[9.10.9.3.] 9.10.9.3. ([2] 2) [F03-OP1.2]

[9.10.9.4.] 9.10.9.4. ([1] 1) [F03-OS1.2]
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[9.10.9.4.] 9.10.9.4. ([1] 1) [F03-OP1.2]

[9.10.9.4.] 9.10.9.4. ([2] 2) no attributions

[9.10.9.4.] 9.10.9.4. ([3] 3) no attributions

[9.10.9.4.] 9.10.9.4. ([4] 4) no attributions

[9.10.9.5.] 9.10.9.5. ([1] 1) no attributions

[9.10.9.6.] 9.10.9.6. ([1] 1) [F03-OS1.2]

[9.10.9.6.] 9.10.9.6. ([1] 1) [F03-OP1.2]

[9.10.9.6.] 9.10.9.6. ([2] 2) [F03-OS1.2]

[9.10.9.6.] 9.10.9.6. ([2] 2) [F03-OP1.2]

[9.10.9.6.] 9.10.9.6. ([3] 3) [F03-OP1.2] [F04-OP1.3]

[9.10.9.6.] 9.10.9.6. ([3] 3) [F03-OS1.2] [F04-OS1.3]

[9.10.9.6.] 9.10.9.6. ([3] 3) no attributions

[9.10.9.6.] 9.10.9.6. ([4] 4) no attributions

[9.10.9.6.] 9.10.9.6. ([5] 5) no attributions

[9.10.9.6.] 9.10.9.6. ([6] 6) no attributions

[9.10.9.6.] 9.10.9.6. ([7] 7) no attributions

[9.10.9.6.] 9.10.9.6. ([8] 8) no attributions

[9.10.9.6.] 9.10.9.6. ([9] 9) no attributions

[9.10.9.6.] 9.10.9.6. ([10] 10) no attributions

[9.10.9.6.] 9.10.9.6. ([11] 11) no attributions

[9.10.9.6.] 9.10.9.6. ([11] 11) no attributions

[9.10.9.6.] 9.10.9.6. ([12] 12) no attributions

[9.10.9.6.] 9.10.9.6. ([13] 13) no attributions

[9.10.9.7.] 9.10.9.7. ([1] 1) [F03-OS1.2] [F04-OS1.3]

[9.10.9.7.] 9.10.9.7. ([1] 1) [F03-OP1.2] [F04-OP1.3]

[9.10.9.7.] 9.10.9.7. ([2] 2) no attributions

[9.10.9.7.] 9.10.9.7. ([2] 2) [F03-OS1.2] [F04-OS1.2]

[9.10.9.7.] 9.10.9.7. ([2] 2) [F03-OP1.2] [F04-OP1.2]

9.10.9.7. (3) no attributions
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[9.10.9.7.] 9.10.9.7. ([4] 4) no attributions

[9.10.9.7.] 9.10.9.7. ([4] 4) [F03-OS1.2] [F04-OS1.2]

[9.10.9.7.] 9.10.9.7. ([4] 4) [F03-OP1.2] [F04-OP1.2]

[9.10.9.7.] 9.10.9.7. ([5] 5) no attributions

[9.10.9.7.] 9.10.9.7. ([6] 6) no attributions

[9.10.9.7.] 9.10.9.7. ([4] 4) [F03-OS1.2] [F04-OS1.2]

[9.10.9.7.] 9.10.9.7. ([4] 4) [F03-OP1.2] [F04-OP1.2]

[9.10.9.7.] -- ([7] --) [F03-OS1.2] [F04-OS1.2]

[9.10.9.7.] -- ([7] --) [F03-OP1.2] [F04-OP1.2]

[9.10.9.7.] 9.10.9.7. ([4] 4) [F03-OS1.2] [F04-OS1.2]

[9.10.9.7.] 9.10.9.7. ([4] 4) [F03-OP1.2] [F04-OP1.2]

[9.10.9.8.] -- ([1] --) [F03-OS1.2] [F04-OS1.2]

[9.10.9.8.] -- ([1] --) [F03-OP1.2] [F04-OP1.2]

[9.10.9.9.] -- ([2] --) no attributions

[9.10.9.8.] -- ([2] --) no attributions

-- (--) no attributions

[9.10.9.9.] -- ([1] --) no attributions

[9.10.9.9.] -- ([3] --) no attributions

[9.10.9.10.] 9.10.9.8. ([1] 1) [F03-OS1.2]

[9.10.9.10.] 9.10.9.8. ([1] 1) [F03-OP1.2]

[9.10.9.11.] 9.10.9.9. ([1] 1) [F03-OS1.2]

[9.10.9.11.] 9.10.9.9. ([1] 1) [F03-OP1.2]

[9.10.9.12.] 9.10.9.10. ([1] 1) [F03-OS1.2]

[9.10.9.12.] 9.10.9.10. ([1] 1) [F03-OP1.2]

[9.10.9.12.] 9.10.9.10. ([2] 2) [F03-OS1.2]

[9.10.9.12.] 9.10.9.10. ([2] 2) [F03-OP1.2]

[9.10.9.13.] 9.10.9.11. ([1] 1) [F03-OS1.2]

[9.10.9.13.] 9.10.9.11. ([1] 1) [F03-OP1.2]

[9.10.9.13.] 9.10.9.11. ([2] 2) [F03-OS1.2]
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[9.10.9.13.] 9.10.9.11. ([2] 2) [F03-OP1.2]

[9.10.9.13.] 9.10.9.11. ([3] 3) [F03-OS1.2]

[9.10.9.13.] 9.10.9.11. ([3] 3) [F03-OP1.2]

[9.10.9.14.] 9.10.9.12. ([1] 1) [F02-OS1.2]

[9.10.9.15.] 9.10.9.13. ([1] 1) [F03-OS1.2]

[9.10.9.15.] 9.10.9.13. ([1] 1) [F03-OP1.2]

[9.10.9.15.] 9.10.9.13. ([2] 2) [F02-OS1.2]

[9.10.9.15.] 9.10.9.13. ([2] 2) [F02-OP1.2]

[9.10.9.16.] 9.10.9.14. ([1] 1) [F03-OS1.2]

[9.10.9.16.] 9.10.9.14. ([1] 1) [F03-OP1.2]

[9.10.9.16.] 9.10.9.14. ([2] 2) no attributions

[9.10.9.16.] 9.10.9.14. ([3] 3) [F03-OS1.2]

[9.10.9.16.] 9.10.9.14. ([4] 4) [F03-OS1.2]

[9.10.9.16.] 9.10.9.14. ([4] 4) [F03-OP1.2]

[9.10.9.17.] 9.10.9.15. ([1] 1) [F05,F03-OS1.5] [F06-OS1.5,OS1.2]

[9.10.9.17.] 9.10.9.15. ([1] 1) [F03,F06-OP1.2]

[9.10.9.17.] 9.10.9.15. ([2] 2) [F03-OS1.2] [F06,F05-OS1.5]

[9.10.9.17.] 9.10.9.15. ([2] 2) [F03,F06-OP1.2]

[9.10.9.17.] 9.10.9.15. ([3] 3) [F03-OS1.2] [F06,F05-OS1.5]

[9.10.9.17.] 9.10.9.15. ([3] 3) [F03,F06-OP1.2]

[9.10.9.17.] 9.10.9.15. ([4] 4) [F03-OS1.2]

[9.10.9.17.] 9.10.9.15. ([4] 4) [F03-OP1.2]

[9.10.9.18.] 9.10.9.16. ([1] 1) [F03-OS1.2]

[9.10.9.18.] 9.10.9.16. ([1] 1) [F03-OP1.2]

[9.10.9.18.] 9.10.9.16. ([2] 2) [F03-OS1.2]

[9.10.9.18.] 9.10.9.16. ([2] 2) [F03-OP1.2]

[9.10.9.18.] 9.10.9.16. ([3] 3) no attributions

[9.10.9.18.] 9.10.9.16. ([4] 4) [F44-OS3.4]

[9.10.9.18.] 9.10.9.16. ([4] 4) [F01-OS1.1]
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[9.10.9.18.] 9.10.9.16. ([5] 5) [F44-OS3.4]

[9.10.9.18.] 9.10.9.16. ([5] 5) [F01-OS1.1]

[9.10.9.19.] 9.10.9.17. ([1] 1) [F03-OS1.2]

[9.10.9.19.] 9.10.9.17. ([1] 1) [F03-OP1.2]

[9.10.9.19.] 9.10.9.17. ([1] 1) no attributions

[9.10.9.19.] 9.10.9.17. ([2] 2) no attributions

[9.10.9.19.] 9.10.9.17. ([3] 3) [F03-OS1.2]

[9.10.9.19.] 9.10.9.17. ([3] 3) [F03-OP1.2]

[9.10.9.19.] 9.10.9.17. ([4] 4) [F44-OS3.4]

[9.10.9.19.] 9.10.9.17. ([4] 4) [F44-OS1.1]

[9.10.9.19.] 9.10.9.17. ([4] 4) [F44-OH1.1]

[9.10.9.19.] 9.10.9.17. ([5] 5) [F44-OS3.4]

[9.10.9.19.] 9.10.9.17. ([5] 5) [F44-OS1.1]

[9.10.9.19.] 9.10.9.17. ([5] 5) [F44-OH1.1]

[9.10.9.20.] 9.10.9.18. ([1] 1) [F03-OS1.2]

[9.10.9.20.] 9.10.9.18. ([2] 2) [F03-OS1.2]

[9.10.9.21.] 9.10.9.19. ([1] 1) [F03-OS1.2]

[9.10.16.4.] 9.10.16.4. ([1] 1) [F03-OS1.2]

[9.10.16.4.] 9.10.16.4. ([1] 1) [F03-OP1.2]

[9.33.8.1.] 9.33.8.1. ([1] 1) [F20-OS3.2]

[9.33.8.1.] 9.33.8.1. ([1] 1) [F20-OH1.1,OH1.2]

[9.10.13.13.] 9.10.13.13. ([1] 1) [F03-OS1.2]

[9.10.13.13.] 9.10.13.13. ([1] 1) [F03-OP1.2]
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Proposed Change 1490

EXISTING PROVISION

9.15.3.4. Basic Footing Widths and Areas
1) Except as provided in Sentences (2) and (3) and in Articles 9.15.3.5. to 9.15.3.7., the

minimum footing width or area shall comply with Table 9.15.3.4.

2) Where the supported joist span exceeds 4.9 m in buildings with light wood-frame walls,
floors and roofs, footing widths shall be determined according to

a) Section 4.2., or
b) the following formula

W = w( ∑ sjs
storeys × 4.9 )

where

(See Note A-9.15.3.4.(2).)

3) Where a foundation rests on gravel, sand or silt in which the water table level is less than the
width of the footings below the bearing surface,

a) the footing width for walls shall be not less than twice the width required by
Sentences (1) and (2), and Articles 9.15.3.5. and 9.15.3.6., and

b) the footing area for columns shall be not less than twice the area required by
Sentences (1) and (2) and Article 9.15.3.7.

Submit a comment

Code Reference(s): NBC15 Div.B 9.15.3.4.
Subject: Structural Design (Part 9)

Title: Formula for Basic Footing Widths and Areas

Description: This proposed change introduces an explanation of one of the
variables in the formula used to determine footing widths.

Related Code Change
Request(s):

CCR 536

W = minimum footing width,

w = minimum width of footings supporting joists not exceeding
4.9 m, as defined by Table 9.15.3.4.,

Σ sjs = sum of the supported joist spans on each storey whose load is
transferred to the footing, and

storeys = number of storeys supported by the footing.

EXISTING
PROVISION
A-9.15.3.4.(2)
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Table 9.15.3.4.
Minimum Footing Sizes

Forming Part of Sentence 9.15.3.4.(1)

Minimum Width of Strip Footings,
mm

No. of Floors
Supported Supporting

Exterior Walls (2)
Supporting

Interior Walls (3)

Minimum Footing Area for Columns
Spaced 3 m o.c., (1) m2

1 250 200 0.4

2 350 350 0.75

3 450 500 1.0

Notes to Table 9.15.3.4.:

See Sentence 9.15.3.7.(1).(1)
EXISTING PROVISION Table 9.15.3.4. Footnotereferrer

See Sentence 9.15.3.5.(1).(2)
EXISTING PROVISION Table 9.15.3.4. Footnotereferrer

See Sentence 9.15.3.6.(1).(3)
EXISTING PROVISION Table 9.15.3.4. Footnotereferrer

Note A-9.15.3.4.(2) Footing Sizes.
The footing sizes in Table 9.15.3.4. are based on typical construction consisting of a roof, not more than
3 storeys, and centre bearing walls or beams. For this reason, Clause 9.15.3.3.(1)(b) stipulates a maximum
supported joist span of 4.9 m.

It has become common to use flat wood trusses or wood I-joists to span greater distances in floors of small
buildings. Where these spans exceed 4.9 m, minimum footing sizes may be based on the following method:

a. Determine for each storey the span of joists that will be supported on a given footing. Sum these
lengths (sum1).

b. Determine the product of the number of storeys times 4.9 m (sum2).
c. Determine the ratio of sum1 to sum2.
d. Multiply this ratio by the minimum footing sizes in Table 9.15.3.4. to get the required minimum

footing size.

Example: A 2-storey house is built using wood I-joists spanning 6 m.
a. sum1 = 6 + 6 = 12 m
b. sum2 = 4.9 x 2 = 9.8 m
c. ratio sum1/sum2 = 12/9.8 = 1.22

EXISTING PROVISION Table 9.15.3.4. FootnoteEXISTING PROVISION Table 9.15.3.4. FootnoteEXISTING PROVISION Table 9.15.3.4. Footnote

Footnote
1
Footnote
2
Footnote
3
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d. required minimum footing size = 1.22 x 350 mm (minimum footing size provided in Table 9.15.3.4.)
= 427 mm.

PROPOSED CHANGE

[9.15.3.4.] 9.15.3.4. Basic Footing Widths and Areas
[1] 1) Except as provided in Sentences (2) and (3) and in Articles 9.15.3.5. to 9.15.3.7., the

minimum footing width or area shall comply with Table 9.15.3.4.

[2] 2) Where the supported joist span exceeds 4.9 m in buildings with light wood-frame walls,
floors and roofs, footing widths shall be determined according to
[a] a) Section 4.2., or
[b] b) the following formula

W = w( ∑ sjs
storeys × 4.9 )

where

(See Note A-9.15.3.4.(2).)

[3] 3) Where a foundation rests on gravel, sand or silt in which the water table level is less than the
width of the footings below the bearing surface,
[a] a) the footing width for walls shall be not less than twice the width required by

Sentences (1) and (2), and Articles 9.15.3.5. and 9.15.3.6., and
[b] b) the footing area for columns shall be not less than twice the area required by

Sentences (1) and (2) and Article 9.15.3.7.

W = minimum footing width,

w = minimum width of footings supporting joists not exceeding
4.9 m, as defined by Table 9.15.3.4.,

Σ sjs = sum of the supported joist spans on each storey whose load is
transferred to the footing, and bearing on an exterior wall
whose load is transferred to the footing, or sum of half of the
supported joist spans on each storey bearing on both sides of an
interior wall whose load is transferred to the footing, and

storeys = number of storeys supported by the footing.

PROPOSED
CHANGE
A-9.15.3.4.(2)
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Table [9.15.3.4.] 9.15.3.4.
Minimum Footing Sizes

Forming Part of Sentence [9.15.3.4.] 9.15.3.4.([1] 1)

Minimum Width of Strip Footings,
mm

No. of Floors
Supported Supporting

Exterior Walls (2)
Supporting

Interior Walls (3)

Minimum Footing Area for Columns
Spaced 3 m o.c., (1) m2

1 250 200 0.4

2 350 350 0.75

3 450 500 1.0

Notes to Table [9.15.3.4.] 9.15.3.4.:

See Sentence 9.15.3.7.(1).(1)
PROPOSED CHANGE Table 9.15.3.4. Footnotereferrer

See Sentence 9.15.3.5.(1).(2)
PROPOSED CHANGE Table 9.15.3.4. Footnotereferrer

See Sentence 9.15.3.6.(1).(3)
PROPOSED CHANGE Table 9.15.3.4. Footnotereferrer

RATIONALE

Problem

The formula found in Clause 9.15.3.4.(2)(b) allows for calculating enlarged footing widths found in Table
9.13.3.4. where supported joist spans are greater than 4.9 m. There can be confusion in determining the
supported joist spans to be used, which can cause errors in determining modified footing sizes for supported
joist spans over 4.9 m.

Justification - Explanation

The addition of an explanation for the calculation of the sum of supported joist spans reduces confusion in
determining the footing sizes found in Table 9.15.3.4., which can potentially lead to undersized footings.

PROPOSED CHANGE Table 9.15.3.4. FootnotePROPOSED CHANGE Table 9.15.3.4. FootnotePROPOSED CHANGE Table 9.15.3.4. Footnote

Footnote
1
Footnote
2
Footnote
3
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Impact analysis

Clarification of the formula will reduce misinterpretation among Code users.

Enforcement implications

The change will reduce confusion during enforcement.

Who is affected

Designers (including architects and professional engineers), specifiers, contractors, building owners, building
officials.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[9.15.3.4.] 9.15.3.4. ([1] 1) [F20-OS2.2] [F20,F21-OS2.3]

[9.15.3.4.] 9.15.3.4. ([1] 1) [F20-OP2.1] [F21-OP2.4] [F20,F21-OP2.3]

[9.15.3.4.] 9.15.3.4. ([1] 1) [F20,F21-OH1.1,OH1.2,OH1.3]

[9.15.3.4.] 9.15.3.4. ([1] 1) [F20,F21-OH4]

[9.15.3.4.] 9.15.3.4. ([1] 1) [F20,F21-OS3.1]

[9.15.3.4.] 9.15.3.4. ([2] 2) [F20-OS2.2] [F20,F21-OS2.3]

[9.15.3.4.] 9.15.3.4. ([2] 2) [F20-OP2.2] [F21-OP2.4] [F20,F21-OP2.3]

[9.15.3.4.] 9.15.3.4. ([2] 2) [F20,F21-OH1.1,OH1.2,OH1.3]

[9.15.3.4.] 9.15.3.4. ([2] 2) [F20,F21-OH4]

[9.15.3.4.] 9.15.3.4. ([2] 2) [F20,F21-OS3.1]

[9.15.3.4.] 9.15.3.4. ([3] 3) [F20-OS2.2] [F20,F21-OS2.3]

[9.15.3.4.] 9.15.3.4. ([3] 3) [F20-OP2.2] [F21-OP2.4] [F20,F21-OP2.3]

[9.15.3.4.] 9.15.3.4. ([3] 3) [F20,F21-OH1.1,OH1.2,OH1.3]

[9.15.3.4.] 9.15.3.4. ([3] 3) [F20,F21-OH4]

[9.15.3.4.] 9.15.3.4. ([3] 3) [F20,F21-OS3.1]
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Proposed Change 1463

PROPOSED CHANGE

[9.20.9.5.] 9.20.9.5. Ties for Masonry Veneer
[1] 1) Masonry veneer 75 mm or more in thickness and resting on a bearing support shall be tied to

masonry backing or to wood framing members with straps that are
[a] a) corrosion-resistant,
[b] b) not less than 0.76 mm thick,
[c] c) not less than 22 mm wide,
[d] d) shaped to provide a key with the mortar, and
[e] d) pre-bent during manufacture to a right angle within 6 mm of the fastener hole,
[f] d) fastened with corrosion-resistant 3.18 mm diam screws or spiral nails having a wood

penetration of not less than 63 mm, and
[g] e) spaced in accordance with Table 9.20.9.5.

Table [9.20.9.5.] 9.20.9.5.
Veneer Tie Spacing

Forming Part of Sentence [9.20.9.5.] 9.20.9.5.([1] 1)

Maximum Vertical Spacing, mm Maximum Horizontal Spacing, mm

400 800

500 600

600 400

Submit a comment

Code Reference(s): NBC15 Div.B 9.20.9.5.
NBC15 Div.B 9.20.16.1.

Subject: Structural Design (Part 9)

Title: Coatings of connectors and fasteners in contact with masonry

Description: The proposed change revises Table 9.23.6.1. to increase the
galvanized coating criteria for sheet connectors in contact
with masonry and clarifies corrosion-resistance straps.

Related Code Change
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[2] 2) Where zinc-coated Sstraps described inare used to meet the requirements of Sentence (1),
that are fastened to wood framing members they shall be pre-bent and pre-drilled or pre-
punched prior to hot-dip galvanizing.
[a] a) bent at a right angle within 6 mm from the fastener, and
[b] b) fastened with corrosion-resistant 3.18 mm diam screws or spiral nails having a wood

penetration of not less than 63 mm.

[3] 3) Masonry veneer individually supported by masonry or wood-frame backing shall be secured
to the backing in conformance with Subsection 4.3.2.

[9.20.16.1.] 9.20.16.1. Corrosion Resistance of Connectors
[1] 1) Carbon steel connectors required to be corrosion-resistant shall be galvanized to at least the

minimum standards in Table 9.20.16.1.

Table [9.20.16.1.] 9.20.16.1.
Minimum Requirements for Galvanizing

Forming Part of Sentence [9.20.16.1.] 9.20.16.1.([1] 1)

Connector Material
ASTM

Standard
Coating Class or Thickness

Wire ties and continuous reinforcing (hot-dipped
galvanizing)

ASTM A 153/A
153M

Class B2 or 458 g/m2

Hardware and bolts ASTM A 153/A
153M

See ASTM A 153/A 153M

Strip, plate, bars and rolled sections (not less
than 3.18 mm thick)

ASTM A 123/A
123M

610 g/m2

Sheet (less than 3.18 mm thick) ASTM A 123/A
123M

460305 g/m2 on material
0.76 mm thick (1)

Note to Table [9.20.16.1.] 9.20.16.1.:

ASTM A 123/A 123M does not apply to metal less than 3.18 mm thick. Galvanizing coatings may
be interpolated for thicknesses between 3.18 mm and 0.76 mm.

(1)
PROPOSED CHANGE Table 9.20.16.1. Footnotereferrer

PROPOSED CHANGE Table 9.20.16.1. Footnote

Footnote
1
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RATIONALE

Problem

The requirements for straps to tie masonry veneer stated in Part 9 of the 2015 National Building Code of
Canada specify a corrosion protection for masonry connectors (305 g/m2 on sheet less than 3.18 mm thick) that
is less than the updated recommended value in the standard ASTM A123/A123M (460 g/m2 for material
thicknesses between 0.76 mm and 3.18 mm). The lower coating thickness now implemented in the 2015
National Building Code has shown signs of premature corrosion, which is leading to a shortened service life of
masonry veneer assemblies. These straps can also be bent and punctured on site by fasteners, which both
damage the galvanized coating, which can lead to premature corrosion.

Justification - Explanation

Part 9 of the 2015 National Building Code indicates the ASTM 123/A 123M standard should be used for
galvanizing for sheet connectors less than 3.18 mm thick, as well as indicating a thickness of 305 g/m2 for the
galvanizing thickness. The latest edition of ASTM A123/A123M indicates a minimum thickness of 460 g/m2

for strip and bar.

Once common cause of masonry veneer failure is due to the premature corrosion of the connectors which
connect the masonry veneer to the supporting wall. The corrosion of the connector reduces the cross section of
the connector over time, which reduces its strength. With an increase in the galvanizing thickness, the
connectors’ resistance to corrosion is increased, which will reduce the frequency of connector replacement,
which will increase the service life of the masonry veneer as a whole.

There is evidence of premature corrosion of galvanized masonry anchors along the working edges where
bending, shearing, and punching have been performed after the anchor has been galvanized. Anchors that have
been cut, bent, and drilled prior to having the galvanized coating applied will have a much lower occurrence of
premature corrosion at these working edges.

A requirement to bend the tie at the time of manufacture rather than on-site at the time of installation, thereby
maintaining a distance of not more than 6 mm from the heel of the bend to the centreline of the fastener and
maintaining perpendicularity across the cavity as intended, ensures that the tie provides its required rigidity
and strength when resisting loads in tension and compression.

These proposed changes provide consistency with the requirements for corrugated strip ties specified in CSA
A370-14, “Connectors for Masonry”, which are used and specified under markedly similar criteria to those for
the Part 9 strap tie.

Impact analysis

There will be a 0.85% increase in the total cost of the masonry veneer applied wall assembly resulting from the
provision changes noted above. Zinc coatings have a linear mass loss for a given environment, which will give
a 50% increased service life for newly specified masonry anchors over what is allowable in Part 9 now.
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Enforcement implications

Extra resources will not be required, but training in determining the connector coatings may be required.

Who is affected

Designers (including architects and professional engineers), specifiers, manufacturers, contractors, building
owners, building officials.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[9.20.9.5.] 9.20.9.5. ([1] 1) [F20,F22,F80-OH1.1,OH1.2,OH1.3]

[9.20.9.5.] 9.20.9.5. ([1] 1) [F20,F80-OS2.1] [F20,F22,F80-OS2.5] [F20,F22,F80-OS2.3]

[9.20.9.5.] 9.20.9.5. ([1] 1) [F20,F80-OP2.1] [F20,F22,F80-OP2.5] [F20,F22,F80-OP2.3]

[9.20.9.5.] 9.20.9.5. ([1] 1) [F20,F22,F80-OS1.2]

[9.20.9.5.] 9.20.9.5. ([2] 2) [F20,F80-OS2.1] [F20,F80-OS2.3]

[9.20.9.5.] 9.20.9.5. ([2] 2) [F20,F80-OP2.1] [F20,F80-OP2.3]

[9.20.9.5.] 9.20.9.5. ([2] 2) [F20,F80-OH1.1,OH1.2,OH1.3]

[9.20.9.5.] 9.20.9.5. ([2] 2) [F20,F80-OS1.2]

[9.20.9.5.] 9.20.9.5. ([3] 3) no attributions

[9.20.16.1.] 9.20.16.1. ([1] 1) [F80-OH1.1,OH1.2,OH1.3]

[9.20.16.1.] 9.20.16.1. ([1] 1) [F80-OS2.1] [F80-OS2.3]

[9.20.16.1.] 9.20.16.1. ([1] 1) [F80-OP2.1,OP2.4] [F80-OP2.3]

[9.20.16.1.] 9.20.16.1. ([1] 1) [F80-OS1.2]

[9.20.16.1.] 9.20.16.1. ([1] 1) [F80-OH4]

[9.20.16.1.] 9.20.16.1. ([1] 1) [F80-OS3.1] [F80-OS3.7]
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Proposed Change 1512

EXISTING PROVISION

9.23.2. General

9.23.2.1. Strength and Rigidity
1) All members shall be so framed, anchored, fastened, tied and braced to provide the necessary

strength and rigidity.

9.23.2.2. Protection from Decay
1) Ends of wood joists, beams and other members framing into masonry or concrete shall be

treated to prevent decay where the bottom of the member is at or below ground level, or a
12 mm air space shall be provided at the end and sides of the member.

2) Air spaces required in Sentence (1) shall not be blocked by insulation, vapour barriers or
airtight materials.

9.23.2.3. Protection from Dampness
1) Except as permitted in Sentence (2), wood framing members that are not pressure-treated

with a wood preservative and that are supported on concrete in contact with the ground or fill
shall be separated from the concrete by not less than 0.05 mm polyethylene film or Type S
roll roofing.

2) Dampproofing material referred to in Sentence (1) is not required where the wood member is
at least 150 mm above the ground.

9.23.2.4. Lumber
1) Lumber shall conform to Subsection 9.3.2.

Submit a comment

Code Reference(s): NBC15 Div.B 9.23.2.
Subject: Structural Design (Part 9)

Title: Coatings of Connectors and Fasteners in Contact with
Pressure-treated Wood

Description: This proposed change introduces minimum corrosion-
resistance criteria for connectors and fasteners in contact with
pressure-treated wood.

Related Code Change
Request(s):

CCR 508
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PROPOSED CHANGE

[9.23.2.] 9.23.2. General

[9.23.2.1.] 9.23.2.1. Strength and Rigidity

[9.23.2.2.] 9.23.2.2. Protection from Decay

[9.23.2.3.] 9.23.2.3. Protection from Dampness

[9.23.2.4.] --- Connections to Pressure-Treated Wood
[1] --) Connectors in contact with pressure-treated wood shall be made of

[a] --) hot-dipped, zinc-coated galvanized steel with a coating weight not less than Z550
conforming to ASTM A653/A653-15, “Standard Specification for Steel Sheet, Zinc-
Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip
Process,”

[b] --) stainless steel,
[c] --) silicon bronze, or
[d] --) copper.

[2] --) Fasteners used to attach the connectors referred to in Sentence (1) shall be made of
galvanized steel coated with zinc in accordance with ASTM A153/A153M-16a, “Standard
Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware,” or with a material that
provides an equivalent level of performance and is compatible with the connector.

[9.23.2.5.] 9.23.2.4. Lumber

RATIONALE

Problem

It is unclear as to what corrosion resistance is required for connectors in contact with pressure-preservative
wood in the Code. Many jurisdictions are allowing powder coated connectors for use with pressure-
preservative wood in exterior applications.

Justification - Explanation

Newer pressure treated wood coatings, such as ACQ treated wood, are more corrosive than the older CCA
wood treatment. The lack of corrosion requirements for connectors and fasteners in contact with the newer
treated wood is causing accelerated corrosion, which this PCF addresses. Accelerated corrosion can cause the
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replacement of all the connectors and fasteners prior to the service life of the wood components in contact
being met; some cases may cause the entire removal of the wood assembly to facilitate remediation of
accelerated connector and fastener corrosion.

Impact analysis

There will be a $10/m2 increase in cost in fasteners and connectors for galvanized products coated in
accordance with ASTM A153 and A653 compared to fasteners and connectors that do not meet this criteria.
Where the connectors and fasteners need to be replaced prior to the service life of the wood components being
met, and does not require the complete removal of the wood assembly, the cost of this replacement is in excess
of $50/m2 for both removal and replacement.

Enforcement implications

Extra resources will not be required, but training in determining the connector and fastener coatings will be
required.

Who is affected

Designers (including architects and professional engineers), specifiers, manufacturers, contractors, building
owners, building officials.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[9.23.2.1.] 9.23.2.1. ([1] 1) [F20-OS2.1] [F20,F22-OS2.5] [F20,F22-OS2.3]

[9.23.2.1.] 9.23.2.1. ([1] 1) [F20-OP2.1] [F20,F22-OP2.4,OP2.5] [F20,F22-OP2.3]

[9.23.2.1.] 9.23.2.1. ([1] 1) [F22-OH4]

[9.23.2.1.] 9.23.2.1. ([1] 1) [F20,F22-OS1.2]

[9.23.2.1.] 9.23.2.1. ([1] 1) [F22-OS3.1] [F22-OS3.7]

[9.23.2.1.] 9.23.2.1. ([1] 1) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.2.2.] 9.23.2.2. ([1] 1) [F80-OS2.3]

[9.23.2.2.] 9.23.2.2. ([1] 1) [F80-OP2.3,OP2.4]

[9.23.2.2.] 9.23.2.2. ([1] 1) [F80-OH1.1,OH1.2,OH1.3]

[9.23.2.2.] 9.23.2.2. ([1] 1) [F80-OS1.2]

[9.23.2.2.] 9.23.2.2. ([1] 1) [F80-OH4]
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[9.23.2.2.] 9.23.2.2. ([1] 1) [F80-OS3.1] [F80-OS3.7]

[9.23.2.2.] 9.23.2.2. ([2] 2) [F81-OS2.3]

[9.23.2.2.] 9.23.2.2. ([2] 2) [F81-OP2.3]

[9.23.2.2.] 9.23.2.2. ([2] 2) [F81-OH1.1,OH1.2,OH1.3]

[9.23.2.2.] 9.23.2.2. ([2] 2) [F81-OS1.2]

[9.23.2.2.] 9.23.2.2. ([2] 2) [F81-OH4]

[9.23.2.2.] 9.23.2.2. ([2] 2) [F81-OS3.1]

[9.23.2.3.] 9.23.2.3. ([1] 1) [F80-OS2.1,OS2.3]

[9.23.2.3.] 9.23.2.3. ([1] 1) [F80-OP2.1,OP2.3,OP2.4]

[9.23.2.3.] 9.23.2.3. ([1] 1) [F80-OH1.1,OH1.2,OH1.3]

[9.23.2.3.] 9.23.2.3. ([1] 1) [F80-OS1.2]

[9.23.2.3.] 9.23.2.3. ([1] 1) [F80-OH4]

[9.23.2.3.] 9.23.2.3. ([1] 1) [F80-OS3.1]

[9.23.2.3.] 9.23.2.3. ([2] 2) no attributions

[9.23.2.4.] -- ([1] --) [F20,F80-OS2.3]

[9.23.2.4.] -- ([1] --) [F20,F80-OP2.3]

[9.23.2.4.] -- ([2] --) [F20,F80-OS2.3]

[9.23.2.4.] -- ([2] --) [F20,F80-OP2.3]

[9.23.2.5.] 9.23.2.4. ([1] 1) no attributions
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Proposed Change 1469

PROPOSED CHANGE

[9.23.3.] 9.23.3. Fasteners and Connectors

[9.23.3.1.] 9.23.3.1. Standards for Nails and Screws

[9.23.3.2.] 9.23.3.2. Length of Nails

[9.23.3.3.] 9.23.3.3. Prevention of Splitting

[9.23.3.4.] 9.23.3.4. Nailing of Framing

[9.23.3.5.] 9.23.3.5. Fasteners for Sheathing or Subflooring

RATIONALE

Problem

Subsection 9.23.3. is meant to cover only fasteners for wood-frame construction, but there is a provision for
connectors within the Subsection.

Submit a comment

Code Reference(s): NBC15 Div.B 9.23.3.
Subject: Structural Design (Part 9)

Title: Fasteners and Connectors for Wood-Frame Construction

Description: This proposed change revises the title of Subsection 9.23.3.
by adding a reference to connectors to better reflect the
content addressed in that Subsection.

Related Code Change
Request(s):

CCR 508
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Justification - Explanation

The working group on Structural and Earthquake Design for Housing and Small Buildings realized
that Subsection 9.23.3. had a provision added in a previous Code cycle adding connector straps which had not
been addressed in the heading of the Subsection. Also, the revision of the Subsection name will allow the
addition of other connector provisions in the future is so required.

Impact analysis

Clarification of the Subsection name will reduce misinterpretation among Code users.

Enforcement implications

The change will reduce confusion during enforcement.

Who is affected

Designers (including architects and professional engineers), specifiers, manufacturers, contractors, building
owners, building officials.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[9.23.3.1.] 9.23.3.1. ([1] 1) [F20-OS2.1] [F20,F22-OS2.5] [F20,F22-OS2.3]

[9.23.3.1.] 9.23.3.1. ([1] 1) [F20-OP2.1] [F20,F22-OP2.4,OP2.5] [F20,F22-OP2.3]

[9.23.3.1.] 9.23.3.1. ([1] 1) [F20,F22-OS1.2]

[9.23.3.1.] 9.23.3.1. ([1] 1) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.3.1.] 9.23.3.1. ([1] 1) [F22-OH4]

[9.23.3.1.] 9.23.3.1. ([1] 1) [F22-OS3.1] [F22-OS3.7]

[9.23.3.1.] 9.23.3.1. ([2] 2) [F20-OS2.1] [F20,F22-OS2.5] [F20,F22-OS2.3]

[9.23.3.1.] 9.23.3.1. ([2] 2) [F20-OP2.1] [F20,F22-OP2.4,OP2.5] [F20,F22-OP2.3]

[9.23.3.1.] 9.23.3.1. ([2] 2) [F20,F22-OS1.2]

[9.23.3.1.] 9.23.3.1. ([2] 2) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.3.1.] 9.23.3.1. ([2] 2) [F22-OH4]

[9.23.3.1.] 9.23.3.1. ([2] 2) [F22-OS3.1] [F22-OS3.7]

[9.23.3.1.] 9.23.3.1. ([3] 3) [F20-OS2.1] [F20,F22-OS2.5] [F20,F22-OS2.3]
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[9.23.3.1.] 9.23.3.1. ([3] 3) [F20-OP2.1,OP2.5] [F22-OP2.4,OP2.5] [F20,F22-OP2.3]

[9.23.3.1.] 9.23.3.1. ([3] 3) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.3.1.] 9.23.3.1. ([3] 3) [F20,F22-OS1.2]

[9.23.3.1.] 9.23.3.1. ([3] 3) [F22-OH4]

[9.23.3.1.] 9.23.3.1. ([3] 3) [F22-OS3.1] [F22-OS3.7]

[9.23.3.2.] 9.23.3.2. ([1] 1) [F20-OS2.1] [F20,F22-OS2.5] [F20,F22-OS2.3]

[9.23.3.2.] 9.23.3.2. ([1] 1) [F20-OP2.1,OP2.5] [F22-OP2.4,OP2.5] [F20,F22-OP2.3]

[9.23.3.2.] 9.23.3.2. ([1] 1) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.3.2.] 9.23.3.2. ([1] 1) [F20,F22-OS1.2]

[9.23.3.2.] 9.23.3.2. ([1] 1) [F22-OH4]

[9.23.3.2.] 9.23.3.2. ([1] 1) [F22-OS3.1] [F22-OS3.7]

[9.23.3.3.] 9.23.3.3. ([1] 1) [F80-OS2.1] [F80-OS2.3]

[9.23.3.3.] 9.23.3.3. ([1] 1) [F80-OP2.1,OP2.4] [F80-OP2.3]

[9.23.3.3.] 9.23.3.3. ([1] 1) [F80-OH1.1,OH1.2,OH1.3]

[9.23.3.3.] 9.23.3.3. ([1] 1) [F80-OS1.2]

[9.23.3.3.] 9.23.3.3. ([1] 1) [F80-OH4]

[9.23.3.3.] 9.23.3.3. ([1] 1) [F80-OS3.1]

[9.23.3.4.] 9.23.3.4. ([1] 1) [F20-OS2.1] [F20,F22-OS2.5] [F20,F22-OS2.3]

[9.23.3.4.] 9.23.3.4. ([1] 1) [F20-OP2.1,OP2.5] [F22-OP2.4,OP2.5] [F20,F22-OP2.3]

[9.23.3.4.] 9.23.3.4. ([1] 1) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.3.4.] 9.23.3.4. ([1] 1) [F22-OH4]

[9.23.3.4.] 9.23.3.4. ([1] 1) [F20,F22-OS1.2]

[9.23.3.4.] 9.23.3.4. ([1] 1) [F22-OS3.1] [F22-OS3.7]

[9.23.3.4.] 9.23.3.4. ([2] 2) [F20-OS2.1] [F20,F22-OS2.5] [F20,F22-OS2.3]

[9.23.3.4.] 9.23.3.4. ([2] 2) [F20-OP2.1,OP2.5] [F22-OP2.4,OP2.5] [F20,F22-OP2.3]

[9.23.3.4.] 9.23.3.4. ([2] 2) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.3.4.] 9.23.3.4. ([2] 2) [F20,F22-OS1.2]

[9.23.3.4.] 9.23.3.4. ([2] 2) [F22-OH4]

[9.23.3.4.] 9.23.3.4. ([2] 2) [F22-OS3.1] [F22-OS3.7]
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[9.23.3.4.] 9.23.3.4. ([3] 3) [F20-OS2.1] [F20,F22-OS2.3] [F20,F22-OS2.5]

[9.23.3.4.] 9.23.3.4. ([3] 3) [F20-OP2.1,OP2.5] [F20,F22-OP2.3] [F22-OP2.4,OP2.5]

[9.23.3.4.] 9.23.3.4. ([3] 3) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.3.4.] 9.23.3.4. ([3] 3) [F20,F22-OS1.2]

[9.23.3.4.] 9.23.3.4. ([4] 4) [F20-OS2.1] [F20,F22-OS2.3] [F20,F22-OS2.5]

[9.23.3.4.] 9.23.3.4. ([4] 4) [F20-OP2.1,OP2.5] [F20,F22-OP2.3] [F22-OP2.4,OP2.5]

[9.23.3.4.] 9.23.3.4. ([4] 4) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.3.4.] 9.23.3.4. ([4] 4) [F20,F22-OS1.2]

[9.23.3.5.] 9.23.3.5. ([1] 1) [F22-OH4]

[9.23.3.5.] 9.23.3.5. ([1] 1) [F20,F22-OS1.2]

[9.23.3.5.] 9.23.3.5. ([1] 1) [F22-OS3.1] [F22-OS3.7]

[9.23.3.5.] 9.23.3.5. ([1] 1) [F20-OS2.1] [F20,F22-OS2.5] [F20,F22-OS2.3]

[9.23.3.5.] 9.23.3.5. ([1] 1) [F20-OP2.1,OP2.5] [F22-OP2.4,OP2.5] [F20,F22-OP2.3]

[9.23.3.5.] 9.23.3.5. ([1] 1) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.3.5.] 9.23.3.5. ([2] 2) [F22-OH4]

[9.23.3.5.] 9.23.3.5. ([2] 2) [F22-OS3.1] [F22-OS3.7]

[9.23.3.5.] 9.23.3.5. ([2] 2) [F20-OS2.1] [F20,F22-OS2.5] [F20,F22-OS2.3]

[9.23.3.5.] 9.23.3.5. ([2] 2) [F20-OP2.1,OP2.5] [F22-OP2.4,OP2.5] [F20,F22-OP2.3]

[9.23.3.5.] 9.23.3.5. ([2] 2) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.3.5.] 9.23.3.5. ([3] 3) [F22-OH4]

[9.23.3.5.] 9.23.3.5. ([3] 3) no attributions

[9.23.3.5.] 9.23.3.5. ([3] 3) [F22-OS3.1] [F22-OS3.7]

[9.23.3.5.] 9.23.3.5. ([3] 3) [F20-OS2.1] [F20,F22-OS2.5] [F20,F22-OS2.3]

[9.23.3.5.] 9.23.3.5. ([3] 3) [F20-OP2.1,OP2.5] [F22-OP2.4,OP2.5] [F20,F22-OP2.3]

[9.23.3.5.] 9.23.3.5. ([3] 3) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.3.5.] 9.23.3.5. ([4] 4) no attributions

[9.23.3.5.] 9.23.3.5. ([5] 5) [F20-OS2.1] [F20,F22-OS2.5] [F20,F22-OS2.3]

[9.23.3.5.] 9.23.3.5. ([5] 5) [F20-OP2.1,OP2.5] [F22-OP2.4,OP2.5] [F20,F22-OP2.3]

[9.23.3.5.] 9.23.3.5. ([5] 5) [F20,F22-OH1.1,OH1.2,OH1.3]
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[9.23.3.5.] 9.23.3.5. ([5] 5) [F22-OH4]

[9.23.3.5.] 9.23.3.5. ([5] 5) [F20,F22-OS1.2]

[9.23.3.5.] 9.23.3.5. ([5] 5) [F22-OS3.1] [F22-OS3.7]

[9.23.3.5.] 9.23.3.5. ([6] 6) [F20-OS2.1] [F20,F22-OS2.5] [F20,F22-OS2.3]

[9.23.3.5.] 9.23.3.5. ([6] 6) [F20-OP2.1,OP2.5] [F22-OP2.4,OP2.5] [F20,F22-OP2.3]

[9.23.3.5.] 9.23.3.5. ([6] 6) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.3.5.] 9.23.3.5. ([6] 6) [F22-OH4]

[9.23.3.5.] 9.23.3.5. ([6] 6) [F20,F22-OS1.2]

[9.23.3.5.] 9.23.3.5. ([6] 6) [F22-OS3.1] [F22-OS3.7]

[9.23.3.5.] 9.23.3.5. ([7] 7) [F20,F22-OS2.1]

[9.23.3.5.] 9.23.3.5. ([7] 7) [F20-OP2.1] [F22-OP2.4]

[9.23.3.5.] 9.23.3.5. ([7] 7) [F22-OH4]

[9.23.3.5.] 9.23.3.5. ([7] 7) [F22-OS3.1]

[9.23.3.5.] 9.23.3.5. ([7] 7) [F20-OS1.2]

[9.23.3.5.] 9.23.3.5. ([8] 8) [F20-OS2.1] [F20,F22-OS2.5] [F20,F22-OS2.3]

[9.23.3.5.] 9.23.3.5. ([8] 8) [F20-OP2.1,OP2.5] [F22-OP2.4,OP2.5] [F20,F22-OP2.3]

[9.23.3.5.] 9.23.3.5. ([8] 8) [F20,F22-OH1.1,OH1.2,OH1.3]
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Proposed Change 1399

PROPOSED CHANGE

[9.23.6.1.] 9.23.6.1. Anchorage of Building Frames
[1] 1) Except as required by Sentence 9.23.6.3.(1), building frames shall be anchored to the

foundation unless a structural analysis ofthat considers wind and earthquake loads and lateral
earth pressures shows that anchorage is not required.

RATIONALE

Problem

In the 1995 edition of the National Building Code (NBC), Sentence 9.23.6.1.(1) provided an exemption from
foundation anchorage if a structural analysis of the wind and earth pressures showed that anchorage was not
required.

In the 2005 edition of the NBC, Sentence 9.23.6.1.(1) was revised to account for earthquake loads by
specifying a "structural analysis of wind and earthquake pressures." The Sentence remained unchanged in the
subsequent 2010 and 2015 editions of the NBC.

The current Sentence does not require that a structural analysis of the earth pressures on the foundation walls
be completed prior to concluding that anchorage is not required, since it refers to "earthquake pressures."
However, anchorage of building frames (e.g., floor framing) to the top of the foundation helps to resist lateral
earth pressures on the foundation walls.

Submit a comment

Code Reference(s): NBC15 Div.B 9.23.6.1.(1)
Subject: Structural Design (Part 9)

Title: Structural Analysis for Exemption from Anchorage of Building
Frames

Description: This proposed change adds lateral earth pressures to the list
of loads to be considered in the structural analysis to
determine whether building frames must be anchored to the
foundation.
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Justification - Explanation

According to Clause 9.15.4.3.(2)(c), a foundation wall is considered to be laterally supported at the top if the
floor system is anchored to the top of the foundation wall. Foundation walls that are designed as laterally
supported at the top using Table 9.15.4.2.-A rely on the anchorage of the floor system to maintain lateral
support at the top of the walls. This support allows a greater height of soil (finished grade) to be placed against
the foundation walls than for foundation walls unsupported at the top. The lateral earth pressures on foundation
walls increase with the height of soil (finished grade) above the basement or crawl space floor.

As such, wind and earthquake (seismic) loads should not be the only loads considered in the structural analysis
to determine whether anchorage of building frames is required or not. The lateral earth pressures on the
foundation walls should also be considered in the structural analysis, since lateral support at the top of the
foundation walls (provided by anchorage of the floor system) could be critical to the structural performance of
the walls.

Impact analysis

The proposed change represents a minor clarification to the existing provision. Little to no significant impact is
expected. No cost implications are anticipated. The structural analysis will include one additional calculation
component to determine whether building anchorage is required, which is not expected to significantly
increase the designer's work or the cost.

Enforcement implications

No enforcement implications are anticipated. Calculations showing the analysis of the effects of wind and
earthquake loads and lateral earth pressures on the foundation would need to be submitted for review. The
analysis would include one additional calculation component, which is not expected to be too onerous for the
authority having jurisdiction to review.

Who is affected

Designers, building officials, contractors.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[9.23.6.1.] 9.23.6.1. ([1] 1) [F20-OS2.1,OS2.5] [F22-OS2.5] [F20,F22-OS2.3]

[9.23.6.1.] 9.23.6.1. ([1] 1) [F20-OP2.1,OP2.5] [F22-OP2.4,OP2.5] [F20,F22-OP2.3]

[9.23.6.1.] 9.23.6.1. ([1] 1) [F20-OH1.1,OH1.2,OH1.3]

[9.23.6.1.] 9.23.6.1. ([1] 1) [F22-OH4]

[9.23.6.1.] 9.23.6.1. ([1] 1) [F20-OS3.1]
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Proposed Change 1462

EXISTING PROVISION

9.23.14.11. Roof Trusses
1) Roof trusses which are not designed in accordance with Part 4 shall

a) be capable of supporting a total ceiling load (dead load plus live load ) of 0.35 kPa
plus two and two-thirds times the specified live roof load for 24 h, and

b) not exceed the deflections shown in Table 9.23.14.11. when loaded with the ceiling
load plus one and one-third times the specified roof snow load for 1 h.

Table 9.23.14.11.
Maximum Roof Truss Deflections

Forming Part of Sentence 9.23.14.11.(1)

Truss Span Type of Ceiling Maximum Deflection

Plaster or gypsum board 1/360 of the span
4.3 m or less

Other than plaster or gypsum board 1/180 of the span

Plaster or gypsum board 1/360 of the span
Over 4.3 m

Other than plaster or gypsum board 1/240 of the span

2) The joint connections used in trusses described in Sentence (1) shall be designed in
conformance with the requirements in Subsection 4.3.1. (See Note A-9.23.14.11.(2).)

3) Where the length of compression web members in roof trusses described in Sentence (1)
exceeds 1.83 m, such web members shall be provided with continuous bracing to prevent
buckling.

Submit a comment

Code Reference(s): NBC15 Div.B 9.23.14.11.
Subject: Structural Design (Part 9)

Title: Roof Trusses

Description: This proposed change deletes the reference to CSA S307-M,
so that only the TPIC guidelines are referenced, and revises
the provisions on lateral bracing for roof trusses.

Related Code Change
Request(s):

CCR 832

EXISTING
PROVISION
A-9.23.14.11.(2)
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4) Bracing required in Sentence (3) shall consist of not less than 19 mm by 89 mm lumber
nailed at right angles to the web members near their centres with at least two 63 mm nails for
each member.

5) Where the ability of a truss design to satisfy the requirements of Sentence (1) is demonstrated
by testing, it shall consist of a full scale load test carried out in conformance with CSA
S307-M, "Load Test Procedure for Wood Roof Trusses for Houses and Small Buildings".

6) Where the ability of a truss design to satisfy the requirements of Sentence (1) is demonstrated
by analysis, it shall be carried out in accordance with good engineering practice such as that
described in TPIC 2014, "Truss Design Procedures and Specifications for Light Metal Plate
Connected Wood Trusses (Limit States Design)".

Note A-9.23.14.11.(2) Wood Roof Truss Connections.
Sentence 9.23.14.11.(2) requires that the connections used in wood roof trusses be designed in conformance
with Subsection 4.3.1. and Sentence 2.2.1.2.(1) of Division C, which applies to all of Part 4, requires that the
designer be a professional engineer or architect skilled in the work concerned. This has the effect of requiring
that the trusses themselves be designed by professional engineers or architects. Although this is a departure
from the usual practice in Part 9, it is appropriate, since wood roof trusses are complex structures which
depend on a number of components (chord members, web members, cross-bracing, connectors) working
together to function safely. This complexity precludes the standardization of truss design into tables
comprehensive enough to satisfy the variety of roof designs required by the housing industry.

PROPOSED CHANGE

[9.23.14.11.] 9.23.14.11. Roof Trusses
[1] 1) Wood roof trusses shall be designed in accordance with good engineering practice such as

that described in TPIC 2014, “Truss Design Procedures and Specifications for Light Metal
Plate Connected Wood Trusses (Limit States Design).”Roof trusses which are not designed
in accordance with Part 4 shall
[a] a) be capable of supporting a total ceiling load (dead load plus live load ) of 0.35 kPa

plus two and two-thirds times the specified live roof load for 24 h, and
[b] b) not exceed the deflections shown in Table 9.23.14.11. when loaded with the ceiling

load plus one and one-third times the specified roof snow load for 1 h.
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Table [9.23.14.11.] 9.23.14.11.
Maximum Roof Truss Deflections

Forming Part of Sentence [9.23.14.11.] 9.23.14.11.([1] 1)

Truss Span Type of Ceiling Maximum Deflection

Plaster or gypsum board 1/360 of the span
4.3 m or less

Other than plaster or gypsum board 1/180 of the span

Plaster or gypsum board 1/360 of the span
Over 4.3 m

Other than plaster or gypsum board 1/240 of the span

[2] 2) The joint connections used in trusses described in Sentence (1) shall be designed in
conformance with the requirements in Subsection 4.3.1. (See Note A-9.23.14.11.(2).)

[3] 3) All member bracing shall be installed as per the truss design drawings and continuous lateral
bracing shall be adequately anchored to the roof and ceiling diaphragms at intervals no
greater than 6.10 m o.c. Where the length of compression web members in roof trusses
described in Sentence (1) exceeds 1.83 m, such web members shall be provided with
continuous bracing to prevent buckling.

[4] 4) Bracing required in Sentence (3) shall consist of not less than 19 mm by 89 mm lumber
nailed at right angles to the web members near their centres with at least two 63 mm nails for
each member.

[5] 5) Where the ability of a truss design to satisfy the requirements of Sentence (1) is demonstrated
by testing, it shall consist of a full scale load test carried out in conformance with CSA
S307-M, "Load Test Procedure for Wood Roof Trusses for Houses and Small Buildings".

[6] 6) Where the ability of a truss design to satisfy the requirements of Sentence (1) is demonstrated
by analysis, it shall be carried out in accordance with good engineering practice such as that
described in TPIC 2014, "Truss Design Procedures and Specifications for Light Metal Plate
Connected Wood Trusses (Limit States Design)".

RATIONALE

Problem

Truss are no longer designed through testing, and CSA S037-M is no longer updated by CSA. Wood truss
design is disadvantaged when compared to other structural products. As an example, wood trusses are
designed with 33% more snow load than cold form steel, wood I-joists, etc. in deflection calculation.

PROPOSED
CHANGE
A-9.23.14.11.(2)
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Justification - Explanation

The existing provision in Article 9.23.14.11. references design requirements of CSA S307-M which provide
testing procedures that date back to 1980. The standard has been withdrawn from the CSA in 2007 as it is not
used by truss manufacturers today.

Clause 9.23.14.11.(1)(a) requires that roof trusses be capable of supporting a total ceiling load (dead load plus
live load) of 0.35 kPA plus two and two-thirds times the specified live roof load for 24 h, which came from
CSA S307-M when actual physical testing was undertaken. CSA O86 and TPIC have no provisions for design
for this type of loading, which suggests that this requirement should be removed.

Clause 9.23.14.11.(1)(b) requires that trusses not exceed the deflection shown in Table 9.23.4.11. when loaded
with the ceiling load plus one and one-third times the specified roof snow load for 1 h. This adds an additional
1/3 snow load to the deflection requirements; this is not applied to any other type of roof frame material and
puts roof trusses at a clear disadvantage, which suggests that this requirement should be removed.

Sentence 9.23.14.11.(3) requires that compression webs in roof trusses not to exceed 1.83 m, unless provided
with continuous lateral bracing to prevent web buckling. The new Sentence 9.23.14.11.(3) directs users to
review the truss design drawings which provide the required bracing.

Sentence 9.23.14.11.(4) provides prescriptive bracing requirements for Sentence 9.23.14.11.(3) above. The
new sentence 9.23.14.11.(3) directs users to the truss design drawings, which have the required bracing sizes
and connections supplied.

Sentence 9.23.14.11.(5) references CSA S307-M for full scale load testing of trusses. This sentence should be
removed as truss manufacturers do not perform full scale loading tests anymore.

Sentence 9.23.14.11.(6) is now to be become the newly proposed Sentence 9.23.14.11.(1).

Impact analysis

There should be a 10% reduction in the cost of wood truss production used for residences and small buildings
due to the revision where a design of a truss component is controlled by deflection. This is due to deflection
controlled design being designed with less material, and analytical design procedures are significantly less
expensive than testing.

Enforcement implications

The requested change will not require any additional resources.

Who is affected

Designers (including architects and professional engineers), specifiers, manufacturers, contractors, building
owners, building officials.
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OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[9.23.14.11.] 9.23.14.11. ([1] 1) [F20-OS2.1,OS2.3,OS2.5] [F22-OS2.3,OS2.5]

[9.23.14.11.] 9.23.14.11. ([1] 1) [F20-OP2.1,OP2.3,OP2.5] [F22-OP2.3,OP2.4,OP2.5]

[9.23.14.11.] 9.23.14.11. ([1] 1) ([b] b) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.14.11.] 9.23.14.11. ([1] 1) ([b] b) [F20,F22-OS1.2]

[9.23.14.11.] 9.23.14.11. ([2] 2) no attributions

[9.23.14.11.] 9.23.14.11. ([3] 3) [F20-OS2.1,OS2.3,OS2.5] [F22-OS2.3,OS2.5]

[9.23.14.11.] 9.23.14.11. ([3] 3) [F20-OP2.1,OP2.3,OP2.5] [F22-OP2.3,OP2.5]

[9.23.14.11.] 9.23.14.11. ([4] 4) [F20-OS2.1,OS2.3,OS2.5] [F22-OS2.3,OS2.5]

[9.23.14.11.] 9.23.14.11. ([4] 4) [F20-OP2.1,OP2.3,OP2.5] [F22-OP2.3,OP2.5]

[9.23.14.11.] 9.23.14.11. ([5] 5) [F20-OS2.1,OS2.3,OS2.5] [F22-OS2.3,OS2.5]

[9.23.14.11.] 9.23.14.11. ([5] 5) [F20-OP2.1,OP2.3,OP2.5] [F22-OP2.3,OP2.5]

[9.23.14.11.] 9.23.14.11. ([5] 5) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.14.11.] 9.23.14.11. ([5] 5) [F20,F22-OS1.2]

[9.23.14.11.] 9.23.14.11. ([6] 6) [F20-OS2.1,OS2.3,OS2.5] [F22-OS2.3,OS2.5]

[9.23.14.11.] 9.23.14.11. ([6] 6) [F20-OP2.1,OP2.3,OP2.5] [F22-OP2.3,OP2.5]

[9.23.14.11.] 9.23.14.11. ([6] 6) [F20,F22-OH1.1,OH1.2,OH1.3]

[9.23.14.11.] 9.23.14.11. ([6] 6) [F20,F22-OS1.2]
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Proposed Change 1610
Submit a comment

Code Reference(s): NBC15 Div.B 9.36.
Subject: Air Leakage

Title: Measured Airtightness

Description: This proposed change introduces requirements on the
measurement of airtightness in buildings for the purpose of
applying the provisions of Subsection 9.36.5., new
Subsection 9.36.6. (PCF 1617), and new Article 9.36.6.8.
(PCF 1611).
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PROPOSED CHANGE

[9.36.] 9.36. Energy Efficiency

[9.36.1.] 9.36.1. General

[9.36.1.1.] 9.36.1.1. Scope

[9.36.1.2.] 9.36.1.2. Definitions

[9.36.1.3.] 9.36.1.3. Compliance and Application

[9.36.2.] 9.36.2. Building Envelope

[9.36.2.1.] 9.36.2.1. Scope and Application

[9.36.2.2.] 9.36.2.2. Determination of Thermal Characteristics of Materials, Components and
Assemblies

[9.36.2.3.] 9.36.2.3. Calculation of Ceiling, Wall, Fenestration and Door Areas

[9.36.2.4.] 9.36.2.4. Calculation of Effective Thermal Resistance of Assemblies

[9.36.2.5.] 9.36.2.5. Continuity of Insulation

[9.36.2.6.] 9.36.2.6. Thermal Characteristics of Above-ground Opaque Building Assemblies

[9.36.2.7.] 9.36.2.7. Thermal Characteristics of Fenestration, Doors and Skylights

[9.36.2.8.] 9.36.2.8. Thermal Characteristics of Building Assemblies Below-Grade or in
Contact with the Ground

[9.36.2.9.] 9.36.2.9. Airtightness

[9.36.2.10.] 9.36.2.10. Construction of Air Barrier Details
[1] 1) Materials intended to provide the principal resistance to air leakage shall conform to

CAN/ULC-S741, "Air Barrier Materials – Specification".
(See Note A-9.25.5.1.(1) for air leakage characteristics and water vapour permeance values
for a number of common materials.)

[2] 2) Materials referred to in Sentence (1) shall be
[a] a) compatible with adjoining materials, and
[b] b) free of holes and cracks.

(See Note A-9.36.2.10.(5)(b).)

PROPOSED
CHANGE
A-9.25.5.1.(1)

PROPOSED
CHANGE
A-9.36.2.10.(5)(b)
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[3] 3) Where the air barrier system consists of rigid panel-type material, all joints shall be sealed.
(See Note A-9.36.2.10.(5)(b).)

[4] 4) Where the air barrier system consists of timber logs, all joints shall be sealed to resist airflow
through gaps between logs that have shifted due to in-service conditions such as shrinkage
and settling.

[5] 5) Where the air barrier system consists of flexible sheet material, all joints shall be
[a] a) lapped not less than 50 mm,
[b] b) sealed (see Note A-9.36.2.10.(5)(b)), and
[c] c) structurally supported.

[6] 6) Sealant material used for the purpose of creating a continuous air barrier system shall
[a] a) be a non-hardening type, or
[b] b) conform to

[i] i) Subsection 9.27.4.,
[ii] ii) CAN/ULC-S710.1, "Thermal Insulation – Bead-Applied One Component

Polyurethane Air Sealant Foam, Part 1: Material Specification", or
[iii] iii) CAN/ULC-S711.1, "Thermal Insulation – Bead-Applied Two Component

Polyurethane Air Sealant Foam, Part 1: Material Specification".

[7] --) Except as provided in Sentence 9.36.6.8.(4)-2020 (PCF 1611), buildings to which this
Subsection applies shall be constructed airtight in accordance with Sentences (8) to (18).

[8] 7) Penetrations by electrical wiring, outlets, switches or recessed light fixtures through the plane
of airtightness shall be constructed airtight
[a] a) where the component is designed to provide a seal against air leakage, by sealing the

component to the air barrier material (see Note A-9.36.2.10.(7)(a)), or
[b] b) where the component is not designed to provide a seal against air leakage, by

covering the component with an air barrier material and sealing it to the adjacent air
barrier material.

[9] 8) The joints between the foundation wall and the sill plate, between the sill plate and rim joist,
between the rim joist and the subfloor material, and between the subfloor material and the
bottom plate of the wall above shall be constructed airtight by
[a] a) sealing all joints and junctions between the structural components, or
[b] b) covering the structural components with an air barrier material and sealing it to the

adjacent air barrier material.

[10] 9) The interfaces between windows, doors and skylights and wall/ceiling assemblies shall be
constructed airtight by sealing all joints and junctions between the air barrier material in the
wall and the window, door or skylight frame. (See Note A-9.36.2.10.(9).) (See also
Subsection 9.7.6.)

[11] 10) Cantilevered floors and floors over unheated spaces or over the exterior shall be constructed
airtight by one of the following methods or a combination thereof:
[a] a) sealing all joints and junctions between the structural components, or
[b] b) covering the structural components with an air barrier material and sealing it to the

adjacent air barrier material.

PROPOSED
CHANGE
A-9.36.2.10.(5)(b)

PROPOSED
CHANGE
A-9.36.2.10.(5)(b)

PROPOSED
CHANGE
A-9.36.2.10.(7)(a)

PROPOSED
CHANGE
A-9.36.2.10.(9)
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[12] 11) Interior walls that meet exterior walls or ceilings whose plane of airtightness is on the interior
of the building envelope and knee walls that separate conditioned space from unconditioned
space shall be constructed airtight by
[a] a) sealing all junctions between the structural components,
[b] b) covering the structural components with an air barrier material and sealing it to the

adjacent air barrier material, or
[c] c) maintaining the continuity of the air barrier system above or through the interior wall

or below or through the knee wall, as applicable.

[13] 12) Steel-lined chimneys that penetrate the building envelope shall be constructed airtight by
blocking the void between required clearances for metal chimneys and surrounding
construction with sheet metal and sealant capable of withstanding high temperatures.

[14] 13) Masonry or concrete chimneys that penetrate the building envelope shall be constructed
airtight by mechanically fastening a metal flange or steel stud that extends not less than
75 mm out from the chimney and sealing the air barrier material to it with a sealant capable of
withstanding high temperatures.

[15] 14) Ducts that penetrate the building envelope shall be constructed airtight by sealing the
penetration through the building envelope. (See Note A-9.36.2.10.(14).)

[16] 15) Plumbing vent stack pipes that penetrate the building envelope shall be constructed airtight
by
[a] a) sealing the air barrier material to the vent stack pipe with a compatible sealant or

sheathing tape, or
[b] b) installing a rubber gasket or prefabricated roof flashing at the penetration of the plane

of airtightness then sealing it and mechanically fastening it to the top plate.

[17] 16) Where a party wall meets the plane of airtightness, that junction shall be constructed airtight
by sealing any voids within the party wall at the perimeter to the adjacent air barrier material
and by
[a] a) sealing all junctions between the structural components, or
[b] b) covering the structural components with an air barrier material and sealing it to the

adjacent air barrier material.

[18] 17) Where the concrete in a flat insulating concrete form wall acts as the air barrier, the
continuity of the plane of airtightness shall be maintained between the concrete and adjacent
air barrier materials.

PROPOSED
CHANGE
A-9.36.2.10.(14)
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[9.36.2.11.] 9.36.2.11. Trade-off Options for Above-ground Building Envelope Components
and Assemblies

[9.36.3.] 9.36.3. HVAC Requirements

[9.36.3.1.] 9.36.3.1. Scope and Application

[9.36.3.2.] 9.36.3.2. Equipment and Ducts

[9.36.3.3.] 9.36.3.3. Air Intake and Outlet Dampers

[9.36.3.4.] 9.36.3.4. Piping for Heating and Cooling Systems

[9.36.3.5.] 9.36.3.5. Equipment for Heating and Air-conditioning Systems

[9.36.3.6.] 9.36.3.6. Temperature Controls

[9.36.3.7.] 9.36.3.7. Humidification

[9.36.3.8.] 9.36.3.8. Heat Recovery from Dehumidification in Spaces with an Indoor Pool or
Hot Tub

[9.36.3.9.] 9.36.3.9. Heat Recovery from Ventilation Systems

[9.36.3.10.] 9.36.3.10. Equipment Efficiency

[9.36.3.11.] 9.36.3.11. Solar Thermal Systems

[9.36.4.] 9.36.4. Service Water Heating Systems

[9.36.4.1.] 9.36.4.1. Scope and Application

[9.36.4.2.] 9.36.4.2. Equipment Efficiency

[9.36.4.3.] 9.36.4.3. Solar Domestic Hot Water Systems

[9.36.4.4.] 9.36.4.4. Piping

[9.36.4.5.] 9.36.4.5. Controls

[9.36.4.6.] 9.36.4.6. Indoor Swimming Pool Equipment Controls

[9.36.5.] 9.36.5. Energy Performance Compliance

[9.36.5.1.] 9.36.5.1. Scope and Application
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[9.36.5.2.] 9.36.5.2. Definitions

[9.36.5.3.] 9.36.5.3. Compliance

[9.36.5.4.] 9.36.5.4. Calculation Methods

[9.36.5.5.] 9.36.5.5. Climatic Data

[9.36.5.6.] 9.36.5.6. Building Envelope Calculations

[9.36.5.7.] 9.36.5.7. HVAC System Calculations

[9.36.5.8.] 9.36.5.8. Service Water Heating System Calculations

[9.36.5.9.] 9.36.5.9. General Requirements for Modeling the Proposed House

[9.36.5.10.] 9.36.5.10. Modeling Building Envelope of Proposed House
[1] 1) Except as provided in Sentences (2) and (3), the energy model calculations for the proposed

house shall be consistent with the proposed construction specifications for that house with
regard to
[a] a) the area of the above-ground portion of foundation walls,
[b] b) the effective thermal resistance of above-ground walls, ceilings below attics, roof

assemblies and rim joists,
[c] c) the maximum overall thermal transmittance of doors, as calculated in accordance with

Sentence 9.36.2.2.(3),
[d] d) the effective thermal resistance of below-ground walls and slabs-on-ground,
[e] e) exterior walls, roof-ceiling assembly, doors, walls, exposed floors, and floors in

contact with the ground,
[f] f) distribution, orientation and area of fenestration and doors, as calculated in

accordance with Article 9.36.2.3.,
[g] g) solar heat gain coefficient and overall thermal transmittance of fenestration, as

calculated in accordance with Sentence 9.36.2.2.(3),
[h] h) configuration of insulation in assemblies in contact with the ground, and
[i] i) effective thermal resistance of foundation walls.

[2] 2) Except for penetrations, slab-on-ground edge insulation and assemblies with embedded
heating pipes, where a building envelope component or assembly covers less than 2% of the
total area of the assembly type to which it belongs, its thermal characteristics are not required
to be calculated as belonging to a distinct assembly, provided the area of the component or
assembly is included in an adjacent assembly having the same orientation (See Note
A-9.36.5.10.(2).)

[3] 3) Building envelope assemblies with the same thermal characteristics and orientation are not
required to be calculated as distinct assemblies, provided their area is included in an adjacent
assembly.

PROPOSED
CHANGE
A-9.36.5.10.(2)
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[4] 4) Building envelope assemblies and components separating conditioned space from enclosed
unconditioned space shall have a solar heat gain coefficient equal to 0.

[5] 5) Except as stated in Sentence 9.36.5.6.(9), the energy model calculations for the proposed
house shall account for the effects of exterior permanent and fixed shading devices, including
fins, overhangs, and light shelves, on solar heat gain.

[6] 6) Where thermal mass is included in the energy model calculations for the proposed house, it
shall be set as
[a] a) the specified mass up to the inside edge of insulation in exterior walls, the mass of

interior walls, the mass up to the centre-line of party walls, and the mass of floors, as
applicable,

[b] b) the specified mass of the building envelope assembly, where the energy model
calculations include a transient analysis of thermal transfer of the entire building
envelope assembly, or

[c] c) a default value of 0.060 MJ/m2·°C.

[7] 7) Exterior walls, roofs and exposed floors shall have a solar absorptance of 0.4.

[8] 8) The orientation of the foundation of the proposed house as constructed shall be within 22.5°
of the orientation used in the energy model calculations.

[9] 9) The airtightness value used in the energy model calculations for the proposed house shall be
[a] a) 3.2 air changes per hour at 50 Pa pressure differential with a pressure exponent of

0.67, where the construction complies with Section 9.25.,
[b] b) 2.5 air changes per hour at 50 Pa pressure differential with a pressure exponent of

0.67, where it can be shown that the air barrier system is constructed in accordance
with Subsection 9.25.3. and Articles 9.36.2.9. and 9.36.2.10., or

[c] c) where airtightness is determined tested in accordance with Sentence (11)Subsection
9.36.6.,

[i] i) the number of air changes per hour at 50 Pa pressure differential with a
pressure exponent determined through a multi-point test carried out in
accordance with CAN/CGSB-149.10, “Determination of the Airtightness of
Building Envelopes by the Fan Depressurization Method,”, and

[ii] ii) the equivalent leakage area (see Note A-9.36.5.10.(9)(c)(ii))..

[10] 10) A design airtightness shall be assigned for use in the energy model calculations until the
actual airtightness has been measured in accordance with Sentence (11).

[11] 11) Where measured airtightness is used in the energy model calculations, it shall be determined
in accordance with CAN/CGSB-149.10-M, "Determination of the Airtightness of Building
Envelopes by the Fan Depressurization Method",
[a] a) as written, or
[b] b) excluding Clause 6.1.6, which allows intentional openings for mechanical equipment

to be left unsealed.
(See Note A-9.36.5.10.(11).)

PROPOSED
CHANGE
A-9.36.5.10.(9)(c)(ii)

PROPOSED
CHANGE
A-9.36.5.10.(11)
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[12] 12) Where airtightness is determined in accordance with Sentence (11) using air changes per
hour, the result obtained at an air pressure differential of 50 Pa shall be used in the energy
model calculations.

[13] 13) Where airtightness is determined in accordance with Clause (11)(b), its rate shall be adjusted
in the energy model calculations to account for air leakage through mechanical equipment.

[9.36.5.11.] 9.36.5.11. Modeling HVAC System of Proposed House

[9.36.5.12.] 9.36.5.12. Modeling Service Water Heating System of Proposed House

[9.36.5.13.] 9.36.5.13. General Requirements for Modeling the Reference House

[9.36.5.14.] 9.36.5.14. Modeling Building Envelope of Reference House
[1] 1) The energy model calculations for the reference house shall include the same values as those

used for the proposed house with regard to
[a] a) the gross area of above-ground portion of foundation walls,
[b] b) soil conditions,
[c] c) the orientation of the foundation, and
[d] d) the ratio of fenestration area to opaque area of doors.

[2] 2) The energy model calculations for the reference house shall use the following set values:
[a] a) 0.060 MJ/m2·°C for thermal mass,
[b] b) a solar absorptance of 0.4 for the exterior walls, roofs and exposed floors,
[c] c) 0.26 for the solar heat gain coefficient of fenestration, and
[d] d) 2.5 air changes per hour at 50 Pa pressure differential for airtightness., and
[e] --) the pressure exponent used for the proposed house where this value is less than 0.67,

otherwise, 0.67.

[3] 3) The effective thermal resistance and overall thermal transmittance values, as applicable, used
in the energy model calculations for the reference house shall be determined for the
applicable heating degree-day zone in accordance with
[a] a) Table 9.36.2.6.-A for walls, ceilings below attics, roof assemblies and rim joists,
[b] b) Table 9.36.2.7.-A for doors, and
[c] c) Table 9.36.2.8.-A for below-grade walls and slabs-on-ground.

[4] 4) Except as provided in Sentences (5) and (6), the exterior walls, roof-ceiling assembly, doors,
walls, exposed floors, and floors of the reference house that are in contact with the ground
shall have the same area as those of the proposed house.

[5] 5) The area and orientation of fenestration and doors of the reference house shall be modeled as
being equally distributed on all sides of the house.

[6] 6) The gross wall area and the area of fenestration and doors of the reference house shall be
determined in accordance with Article 9.36.2.3.
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[7] 7) Windows and other glazed components in the reference house shall have a maximum overall
thermal transmittance as required in Table 9.36.2.7.-A for the applicable heating degree-day
category.

[8] 8) The configuration of insulation in assemblies of the reference house that are in contact with
the ground shall be modeled as conforming to Article 9.36.2.8.

[9] 9) Foundation walls shall be modeled using the applicable effective thermal resistance values in
Table 9.36.2.8.-A and as conforming to Sentence 9.36.2.8.(2).

[10] 10) The fenestration and door area to gross wall area ratio (FDWR) of the reference house shall
be
[a] a) for houses containing 1 or 2 dwelling units,

[i] i) as per the proposed house, where its FDWR is between 17% and 22%,
[ii] ii) 17%, where the FDWR of the proposed house is less than 17%, or

[iii] iii) 22%, where the FDWR of the proposed house is greater than 22%, and
[b] b) for buildings of residential occupancy containing more than 2 dwelling units,

[i] i) the FDWR determined in Clause (a) for the areas determined in accordance
with Sentence 9.36.2.3.(2) and, where the FDWR determined in accordance
with the calculation in Sentence 9.36.2.3.(3) only does not exceed 40%, or

[ii] ii) 40% of the gross wall area enclosing conditioned space where the area of
fenestration and doors is greater than 40% of the gross wall area enclosing
conditioned space determined in accordance with Sentence 9.36.2.3.(2).

(See Note A-9.36.5.14.(10).)

[9.36.5.15.] 9.36.5.15. Modeling HVAC System of Reference House

[9.36.6.] -- Measuring Airtightness

[9.36.6.1.] --- Scope and Application
[1] 1) This Subsection is concerned with measuring the airtightness of buildings and dwelling units

and parts thereof for use in the energy model calculations described in Subsection 9.36.5. or
to achieve the Airtightness Level targeted in the application of Subsection 9.36.6.-2020 (PCF
1617) or Article 9.36.6.8.-2020 (PCF 1611).

[9.36.6.2.] --- Definitions
[1] --) For the purposes of this Subsection, the following terms shall have the meanings stated

herein:
[a] --) “zone” means a conditioned space or part thereof having a sufficiently large opening

onto the location where the airtightness testing equipment is installed to provide
enough airflow such that the entire zone is at the same pressure (see Note
A-9.36.6.2.(1)(a)),

[b] --) “attached zone” means a zone whose boundary area is fully or partially in contact
with an adjacent zone or zones (see Note A-9.36.6.2.(1)(b)),

[c] --) ”ACH50” refers to the air changes per hour at a reference pressure of 50 Pa,

PROPOSED
CHANGE
A-9.36.5.14.(10)
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[d] --) ”NLA10” refers to the normalized leakage area at a reference pressure of 10 Pa, and
[e] --) ”NLR50” refers to the normalized leakage rate at a reference pressure of 50 Pa.

[9.36.6.3.] --- Measuring Airtightness
[1] --) Where an actual airtightness measurement is used as input to the energy model calculations

described in Subsection 9.36.5., it shall be determined through a multi-point depressurization
test carried out in accordance with CAN/CGSB-149.10, “Determination of the Airtightness
of Building Envelopes by the Fan Depressurization Method,” using the following parameters
described therein:
[a] --) as-operated, and
[b] --) guarded or unguarded.

[2] --) For the purposes of Sentences (3), (5) and (6), all zones within the building or dwelling unit
being tested shall comply with the same Airtightness Level.

[3] --) Except as provided in Sentence (4), the air leakage rate required for compliance with an
Airtightness Level listed in Table 9.36.6.3.-A or -B shall be measured through a single-point,
two-point or multi-point depressurization test carried out in accordance with
CAN/CGSB-149.10, “Determination of the Airtightness of Building Envelopes by the Fan
Depressurization Method,” using the following parameters described therein:
[a] --) as-operated, and
[b] --) guarded or unguarded, as applicable.

[4] --) The NLA10 air leakage metric is not permitted to be measured using a single-point test.

[5] --) Except as provided in Sentence (6), the targeted Airtightness Level from Article
9.36.6.8.-2020 (PCF 1611) and Subsection 9.36.6.-2020 (PCF 1617) for zones and attached
zones shall be achieved by complying with one of the corresponding air leakage rates
stipulated in Table 9.36.6.3.-A.

Table [9.36.6.3.-A]
Air Leakage Rates for Zones Tested Using the Guarded or Unguarded Parameter and for

Attached Zones Tested Using the Guarded Parameter
Forming Part of Sentences 9.36.6.3.(3) and (5)

Air Leakage Metric

NLA10 NLR50
ACH50

cm2 in.2/100 ft.2 L/s · m2 cfm50/ft.2
Airtightness Level

Air Leakage Rates

1 2.5 1.20 1.73 0.89 0.17

2 2.0 0.96 1.38 0.71 0.14
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3 1.5 0.72 1.04 0.53 0.10

4 1.0 0.48 0.69 0.35 0.070

5 0.6 0.29 0.42 0.21 0.042

[6] --) Where an unguarded airtightness test is used to determine the air leakage rate of an attached
zone, the targeted Airtightness Level from Article 9.36.6.8.-2020 (PCF 1611) shall be
achieved by complying with one of the corresponding air leakage rates stipulated in Table
9.36.6.3.-B, provided the zone is tested independently.

Table [9.36.6.3.-B]
Air Leakage Rates for Attached Zones Tested Using the Unguarded Parameter

Forming Part of Sentences 9.36.6.3.(3) and (6)

Air Leakage Metric

NLA10 NLR50
ACH50

cm2 in.2/100 ft.2 L/s · m2 cfm50/ft.2
Airtightness Level

Air Leakage Rates

1 3.0 (1) 1.92 2.76 1.17 0.23

2 2.5 1.6 2.3 0.98 0.19

3 2.0 1.28 1.84 0.78 0.15

4 1.5 0.96 1.38 0.59 0.12

5 1.0 0.64 0.92 0.39 0.077

6 0.6 0.38 0.55 0.23 0.046

Note to Table [9.36.6.3.-B] :

Though ACH50 = 3.0 is permitted for Airtightness Level 1 for the proposed house, ACH50 = 2.5 is
nevertheless required for modeling of the reference house as stated in Clause 9.36.5.14.(2)(d).

(1)
PROPOSED CHANGE Table Footnotereferrer

Note A-9.36.5.10.(9)(c)(ii) Equivalent Leakage Area (ELA).
The ELA is the size of an imaginary hole through which the same amount of air would pass that passes
through all of the unintended openings in the building envelope if the pressure across all those openings were
equal. This value is needed in the calculation because it is a good indicator of the airtightness of the house: a
leaky house will have a large ELA and a very tight house will have a small ELA. For example, an energy-

PROPOSED CHANGE Table Footnote

Footnote
1
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efficient house might have an ELA as low as 200 cm2 whereas a very leaky house can have an ELA of more
than 3000 cm2.

Note A-9.36.5.10.(11) Timing of the Airtightness Test.
The blower door test described in CAN/CGSB-149.10-M, "Determination of the Airtightness of Building
Envelopes by the Fan Depressurization Method", should be carried out once the building is substantially
completed. Sufficient time should be allotted before completion to allow for subsequent air sealing in the event
the desired airtightness is not achieved. Interim testing while the air barrier is still accessible for service can
also be helpful.

Note A-9.36.6.2.(1)(a) Zone Pressure.
It is generally accepted that a variation of not more than 5 Pa throughout a tested zone when the test equipment
is set to 50 Pa is acceptable. Typically, openings the size of an attic hatch or larger that connect spaces within a
test zone permit enough airflow to achieve this requirement, provided most of the zone volume is on the fan
side of the opening.

Note A-9.36.6.2.(1)(b) Adjacent Zones.
Adjacent zones may or may not be contained within the same building or dwelling unit.

RATIONALE

Problem

The airtightness testing provisions in Subsection 9.36.5. lack the necessary details and procedures to enable
airtightness testing on a wide range of building types, including attached and detached residential buildings.
Airtightness testing is an effective way to improve the energy efficiency of a building and the lack of
comprehensive airtightness testing procedures and performance levels limits the ability of builders to
demonstrate improved levels of energy efficiency in a range of building types.

Justification - Explanation

Providing airtightness levels and linking those levels to appropriate air leakage rates will ensure that the
required information is available for Code users who wish to achieve energy efficiency through improved
airtightness. It will also reduce the burden on individual AHJ’s by providing common airtightness levels with
clear equivalencies for different measurement approaches, reducing the need for interpretation in the field. In
addition, providing the air leakage rates in various metrics such as ACH, NLA and NLR offer the flexibility
for the Code users to choose the metric that is most appropriate for each building.
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Impact analysis

The proposed change will not have any material change on the design and construction of buildings. The
proposed change provides an additional compliance option and may reduce the cost of complying with
Subsection 9.36.5. for some building types, although the savings are not expected to be significant.

Enforcement implications

The proposed change will facilitate the enforcement of Code provisions when such provisions require certain
airtightness testing levels to be demonstrated, or where a builder chooses to conduct an airtightness test
voluntarily.

Who is affected

Builders, energy advisors, designers, and building officials.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[9.36.1.1.] 9.36.1.1. ([1] 1) no attributions

[9.36.1.2.] 9.36.1.2. ([1] 1) no attributions

[9.36.1.2.] 9.36.1.2. ([2] 2) no attributions

[9.36.1.2.] 9.36.1.2. ([3] 3) no attributions

[9.36.1.2.] 9.36.1.2. ([4] 4) no attributions

[9.36.1.3.] 9.36.1.3. ([1] 1) no attributions

[9.36.1.3.] 9.36.1.3. ([1] 1) ([c] c)

[9.36.1.3.] 9.36.1.3. ([2] 2) no attributions

[9.36.1.3.] 9.36.1.3. ([2] 2) no attributions

[9.36.1.3.] 9.36.1.3. ([3] 3) no attributions

[9.36.1.3.] 9.36.1.3. ([4] 4) no attributions

[9.36.1.3.] 9.36.1.3. ([5] 5) no attributions

[9.36.2.1. 9.36.6.1.] 9.36.2.1. ([1 1] 1) no attributions

[9.36.2.1.] 9.36.2.1. ([2] 2) no attributions

[9.36.2.1.] 9.36.2.1. ([3] 3) no attributions
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[9.36.2.1.] 9.36.2.1. ([4] 4) no attributions

[9.36.2.1.] 9.36.2.1. ([5] 5) no attributions

[9.36.2.2.] 9.36.2.2. ([1] 1) [F92-OE1.1]

[9.36.2.2.] 9.36.2.2. ([2] 2) [F92-OE1.1]

[9.36.2.2.] 9.36.2.2. ([3] 3) [F92-OE1.1]

[9.36.2.2.] 9.36.2.2. ([4] 4) [F92-OE1.1]

[9.36.2.2.] 9.36.2.2. ([5] 5) [F92-OE1.1]

[9.36.2.3.] 9.36.2.3. ([1] 1) no attributions

[9.36.2.3.] 9.36.2.3. ([2] 2) no attributions

[9.36.2.3.] 9.36.2.3. ([3] 3) no attributions

[9.36.2.3.] 9.36.2.3. ([4] 4) no attributions

[9.36.2.3.] 9.36.2.3. ([5] 5) no attributions

[9.36.2.4.] 9.36.2.4. ([1] 1) [F92-OE1.1]

[9.36.2.4.] 9.36.2.4. ([2] 2) no attributions

[9.36.2.4.] 9.36.2.4. ([3] 3) [F92-OE1.1]

[9.36.2.4.] 9.36.2.4. ([4] 4) no attributions

[9.36.2.5.] 9.36.2.5. ([1] 1) [F92-OE1.1]

[9.36.2.5.] 9.36.2.5. ([2] 2) [F92-OE1.1]

[9.36.2.5.] 9.36.2.5. ([3] 3) [F92-OE1.1]

[9.36.2.5.] 9.36.2.5. ([4] 4) [F92-OE1.1]

[9.36.2.5.] 9.36.2.5. ([5] 5) [F92-OE1.1]

[9.36.2.5.] 9.36.2.5. ([6] 6) [F92-OE1.1]

[9.36.2.5.] 9.36.2.5. ([7] 7) [F92-OE1.1]

[9.36.2.5.] 9.36.2.5. ([8] 8) [F92-OE1.1]

[9.36.2.5.] 9.36.2.5. ([9] 9) no attributions

[9.36.2.6.] 9.36.2.6. ([1] 1) [F92-OE1.1]

[9.36.2.6.] 9.36.2.6. ([2] 2) [F92-OE1.1]

[9.36.2.6.] 9.36.2.6. ([3] 3) [F92-OE1.1]

[9.36.2.6.] 9.36.2.6. ([4] 4) [F92-OE1.1]
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[9.36.2.7.] 9.36.2.7. ([1] 1) [F92-OE1.1]

[9.36.2.7.] 9.36.2.7. ([2] 2) [F92-OE1.1]

[9.36.2.7.] 9.36.2.7. ([3] 3) no attributions

[9.36.2.7.] 9.36.2.7. ([3] 3) [F92-OE1.1]

[9.36.2.7.] 9.36.2.7. ([4] 4) [F92-OE1.1]

[9.36.2.7.] 9.36.2.7. ([5] 5) [F92-OE1.1]

[9.36.2.7.] 9.36.2.7. ([6] 6) no attributions

[9.36.2.7.] 9.36.2.7. ([7] 7) [F92-OE1.1]

[9.36.2.7.] 9.36.2.7. ([8] 8) [F92-OE1.1]

[9.36.2.8.] 9.36.2.8. ([1] 1) [F92-OE1.1]

[9.36.2.8.] 9.36.2.8. ([2] 2) no attributions

[9.36.2.8.] 9.36.2.8. ([3] 3) [F92-OE1.1]

[9.36.2.8.] 9.36.2.8. ([4] 4) [F92-OE1.1]

[9.36.2.8.] 9.36.2.8. ([5] 5) [F92-OE1.1]

[9.36.2.8.] 9.36.2.8. ([6] 6) [F92-OE1.1]

[9.36.2.8.] 9.36.2.8. ([7] 7) [F92-OE1.1]

[9.36.2.8.] 9.36.2.8. ([8] 8) [F92-OE1.1]

[9.36.2.8.] 9.36.2.8. ([9] 9) [F92-OE1.1]

[9.36.2.8.] 9.36.2.8. ([10] 10) no attributions

[9.36.2.9.] 9.36.2.9. ([1] 1) [F90-OE1.1]

[9.36.2.9.] 9.36.2.9. ([2] 2) [F90-OE1.1]

[9.36.2.9.] 9.36.2.9. ([3] 3) [F90-OE1.1]

[9.36.2.9.] 9.36.2.9. ([4] 4) [F90-OE1.1]

[9.36.2.9.] 9.36.2.9. ([5] 5) [F90-OE1.1]

[9.36.2.9.] 9.36.2.9. ([6] 6) [F90-OE1.1]

[9.36.2.10.] 9.36.2.10. ([1] 1) [F90-OE1.1]

[9.36.2.10.] 9.36.2.10. ([2] 2) [F90-OE1.1]

[9.36.2.10.] 9.36.2.10. ([3] 3) [F90-OE1.1]

[9.36.2.10.] 9.36.2.10. ([4] 4) [F90-OE1.1]
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[9.36.2.10.] 9.36.2.10. ([5] 5) [F90-OE1.1]

[9.36.2.10.] 9.36.2.10. ([6] 6) [F90-OE1.1]

[9.36.2.10.] 9.36.2.10. ([8] 7) [F90-OE1.1]

[9.36.2.10.] 9.36.2.10. ([9] 8) [F90-OE1.1]

[9.36.2.10.] 9.36.2.10. ([10] 9) no attributions

[9.36.2.10.] 9.36.2.10. ([11] 10) no attributions

[9.36.2.10.] 9.36.2.10. ([12] 11) no attributions

[9.36.2.10.] 9.36.2.10. ([13] 12) no attributions

[9.36.2.10.] 9.36.2.10. ([14] 13) no attributions

[9.36.2.10.] 9.36.2.10. ([15] 14) no attributions

[9.36.2.10.] 9.36.2.10. ([16] 15) no attributions

[9.36.2.10.] 9.36.2.10. ([17] 16) no attributions

[9.36.2.10.] 9.36.2.10. ([18] 17) [F90-OE1.1]

[9.36.2.11.] 9.36.2.11. ([1] 1) no attributions

[9.36.2.11.] 9.36.2.11. ([2] 2) [F92-OE1.1]

[9.36.2.11.] 9.36.2.11. ([2] 2) no attributions

[9.36.2.11.] 9.36.2.11. ([3] 3) [F92-OE1.1]

[9.36.2.11.] 9.36.2.11. ([3] 3) no attributions

[9.36.2.11.] 9.36.2.11. ([4] 4) [F92-OE1.1]

[9.36.2.11.] 9.36.2.11. ([5] 5) [F92-OE1.1]

[9.36.2.11.] 9.36.2.11. ([6] 6) [F92-OE1.1]

[9.36.2.11.] 9.36.2.11. ([7] 7) [F92-OE1.1]

[9.36.2.11.] 9.36.2.11. ([8] 8) [F92-OE1.1]

[9.36.3.1.] 9.36.3.1. ([1] 1) no attributions

[9.36.3.1.] 9.36.3.1. ([2] 2) no attributions

[9.36.3.2.] 9.36.3.2. ([1] 1) [F95-OE1.1]

[9.36.3.2.] 9.36.3.2. ([2] 2) no attributions

[9.36.3.2.] 9.36.3.2. ([3] 3) [F91,F93-OE1.1]

[9.36.3.2.] 9.36.3.2. ([4] 4) [F91,F93-OE1.1]
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[9.36.3.2.] 9.36.3.2. ([5] 5) no attributions

[9.36.3.2.] 9.36.3.2. ([5] 5) [F91,F93-OE1.1]

[9.36.3.3.] 9.36.3.3. ([1] 1) [F91,F95-OE1.1]

[9.36.3.3.] 9.36.3.3. ([2] 2) [F91,F95-OE1.1]

[9.36.3.3.] 9.36.3.3. ([3] 3) no attributions

[9.36.3.3.] 9.36.3.3. ([4] 4) no attributions

[9.36.3.4.] 9.36.3.4. ([1] 1) no attributions

[9.36.3.4.] 9.36.3.4. ([2] 2) [F93-OE1.1]

[9.36.3.5.] 9.36.3.5. ([1] 1) [F98-OE1.1]

[9.36.3.6.] 9.36.3.6. ([1] 1) [F92-OE1.1]

[9.36.3.6.] 9.36.3.6. ([2] 2) [F95,F98-OE1.1]

[9.36.3.6.] 9.36.3.6. ([3] 3) [F95-OE1.1]

[9.36.3.6.] 9.36.3.6. ([4] 4) [F95-OE1.1]

[9.36.3.6.] 9.36.3.6. ([5] 5) [F95-OE1.1]

[9.36.3.6.] 9.36.3.6. ([6] 6) [F95-OE1.1]

[9.36.3.6.] 9.36.3.6. ([7] 7) [F95-OE1.1]

[9.36.3.7.] 9.36.3.7. ([1] 1) [F95-OE1.1]

[9.36.3.8.] 9.36.3.8. ([1] 1) [F95,F100-OE1.1]

[9.36.3.8.] 9.36.3.8. ([2] 2) no attributions

[9.36.3.8.] 9.36.3.8. ([3] 3) no attributions

[9.36.3.8.] 9.36.3.8. ([4] 4) [F98,F100-OE1.1]

[9.36.3.8.] 9.36.3.8. ([5] 5) [F98,F100-OE1.1]

[9.36.3.9.] 9.36.3.9. ([1] 1) no attributions

[9.36.3.9.] 9.36.3.9. ([2] 2) [F95,F100-OE1.1]

[9.36.3.9.] 9.36.3.9. ([3] 3) [F95,F100-OE1.1]

[9.36.3.9.] 9.36.3.9. ([4] 4) [F95,F98,F100-OE1.1]

[9.36.3.10.] 9.36.3.10. ([1] 1) [F95,F98,F99-OE1.1]

[9.36.3.10.] 9.36.3.10. ([2] 2) [F95,F98,F99-OE1.1]

[9.36.3.10.] 9.36.3.10. ([3] 3) no attributions
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[9.36.3.11.] 9.36.3.11. ([1] 1) [F95,F98,F99-OE1.1]

[9.36.3.11.] 9.36.3.11. ([2] 2) no attributions

[9.36.3.11.] 9.36.3.11. ([3] 3) [F93,F96-OE1.1]

[9.36.4.1.] 9.36.4.1. ([1] 1) no attributions

[9.36.4.1.] 9.36.4.1. ([2] 2) no attributions

[9.36.4.2.] 9.36.4.2. ([1] 1) [F96,F98-OE1.1]

[9.36.4.2.] 9.36.4.2. ([2] 2) [F93,F96-OE1.1]

[9.36.4.2.] 9.36.4.2. ([3] 3) [F98-OE1.1]

[9.36.4.3.] 9.36.4.3. ([1] 1) [F96,F98-OE1.1]

[9.36.4.3.] 9.36.4.3. ([2] 2) no attributions

[9.36.4.3.] 9.36.4.3. ([3] 3) [F93,F96-OE1.1]

[9.36.4.4.] 9.36.4.4. ([1] 1) [F93,F96-OE1.1]

[9.36.4.4.] 9.36.4.4. ([2] 2) [F93,F96-OE1.1]

[9.36.4.4.] 9.36.4.4. ([3] 3) [F93,F96-OE1.1]

[9.36.4.5.] 9.36.4.5. ([1] 1) [F96-OE1.1]

[9.36.4.6.] 9.36.4.6. ([1] 1) [F96-OE1.1]

[9.36.4.6.] 9.36.4.6. ([2] 2) [F96-OE1.1]

[9.36.5.1.] 9.36.5.1. ([1] 1) no attributions

[9.36.5.1.] 9.36.5.1. ([2] 2) no attributions

[9.36.5.2.] 9.36.5.2. ([1] 1) no attributions

[9.36.5.2.] 9.36.5.2. ([2] 2) no attributions

[9.36.5.2.] 9.36.5.2. ([3] 3) no attributions

[9.36.5.2.] 9.36.5.2. ([4] 4) no attributions

[9.36.5.3.] 9.36.5.3. ([1] 1) no attributions

[9.36.5.3.] 9.36.5.3. ([2] 2) [F92,F93,F95,F96,F98,F99,F100-OE1.1]

[9.36.5.3.] 9.36.5.3. ([3] 3) [F92,F93,F95,F96,F98,F99,F100-OE1.1]

[9.36.5.3.] 9.36.5.3. ([4] 4) [F92,F93,F95,F96,F98,F99,F100-OE1.1]

[9.36.5.3.] 9.36.5.3. ([5] 5) [F92,F93,F95,F96,F98,F99,F100-OE1.1]

[9.36.5.3.] 9.36.5.3. ([6] 6) [F99-OE1.1]
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[9.36.5.4.] 9.36.5.4. ([1] 1) no attributions

[9.36.5.4.] 9.36.5.4. ([2] 2) no attributions

[9.36.5.4.] 9.36.5.4. ([3] 3) [F99-OE1.1]

[9.36.5.4.] 9.36.5.4. ([4] 4) [F99-OE1.1]

[9.36.5.4.] 9.36.5.4. ([5] 5) [F95,F99-OE1.1]

[9.36.5.4.] 9.36.5.4. ([6] 6) [F95,F99-OE1.1]

[9.36.5.4.] 9.36.5.4. ([7] 7) [F95,F99-OE1.1]

[9.36.5.4.] 9.36.5.4. ([8] 8) [F99-OE1.1]

[9.36.5.4.] 9.36.5.4. ([9] 9) [F99-OE1.1]

[9.36.5.4.] 9.36.5.4. ([10] 10) [F90,F99-OE1.1]

[9.36.5.4.] 9.36.5.4. ([11] 11) [F90,F99-OE1.1]

[9.36.5.5.] 9.36.5.5. ([1] 1) [F99-OE1.1]

[9.36.5.5.] 9.36.5.5. ([2] 2) [F99-OE1.1]

[9.36.5.5.] 9.36.5.5. ([3] 3) [F99-OE1.1]

[9.36.5.6.] 9.36.5.6. ([1] 1) [F92,F99-OE1.1]

[9.36.5.6.] 9.36.5.6. ([2] 2) [F92,F99-OE1.1]

[9.36.5.6.] 9.36.5.6. ([3] 3) [F92,F99-OE1.1]

[9.36.5.6.] 9.36.5.6. ([4] 4) [F92,F99-OE1.1]

[9.36.5.6.] 9.36.5.6. ([5] 5) [F92,F99-OE1.1]

[9.36.5.6.] 9.36.5.6. ([6] 6) [F92,F99-OE1.1]

[9.36.5.6.] 9.36.5.6. ([7] 7) [F92,F93,F95,F96,F99-OE1.1]

[9.36.5.6.] 9.36.5.6. ([8] 8) [F92,F99-OE1.1]

[9.36.5.6.] 9.36.5.6. ([9] 9) [F92,F99-OE1.1]

[9.36.5.6.] 9.36.5.6. ([10] 10) [F92,F99-OE1.1]

[9.36.5.6.] 9.36.5.6. ([11] 11) [F92,F99-OE1.1]

[9.36.5.7.] 9.36.5.7. ([1] 1) [F95,F99-OE1.1]

[9.36.5.7.] 9.36.5.7. ([2] 2) [F95,F99-OE1.1]

[9.36.5.7.] 9.36.5.7. ([3] 3) [F95,F99-OE1.1]

[9.36.5.7.] 9.36.5.7. ([4] 4) [F95,F99-OE1.1]
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[9.36.5.7.] 9.36.5.7. ([5] 5) [F95,F99-OE1.1]

[9.36.5.7.] 9.36.5.7. ([6] 6) [F95,F99-OE1.1]

[9.36.5.7.] 9.36.5.7. ([7] 7) [F95,F99-OE1.1]

[9.36.5.7.] 9.36.5.7. ([8] 8) [F95,F99-OE1.1]

[9.36.5.7.] 9.36.5.7. ([9] 9) [F95,F99-OE1.1]

[9.36.5.8.] 9.36.5.8. ([1] 1) [F96,F99-OE1.1]

[9.36.5.8.] 9.36.5.8. ([2] 2) [F96,F99-OE1.1]

[9.36.5.8.] 9.36.5.8. ([3] 3) [F96,F99-OE1.1]

[9.36.5.8.] 9.36.5.8. ([4] 4) [F96,F99-OE1.1]

[9.36.5.8.] 9.36.5.8. ([5] 5) [F96,F99-OE1.1]

[9.36.5.8.] 9.36.5.8. ([6] 6) [F96,F99-OE1.1]

[9.36.5.9.] 9.36.5.9. ([1] 1) [F99-OE1.1]

[9.36.5.10.] 9.36.5.10. ([1] 1) [F92,F95,F99-OE1.1]

[9.36.5.10.] 9.36.5.10. ([2] 2) no attributions

[9.36.5.10.] 9.36.5.10. ([3] 3) no attributions

[9.36.5.10.] 9.36.5.10. ([4] 4) [F92,F95,F99-OE1.1]

[9.36.5.10.] 9.36.5.10. ([5] 5) [F92,F95,F99-OE1.1]

[9.36.5.10.] 9.36.5.10. ([6] 6) [F92,F95,F99-OE1.1]

[9.36.5.10.] 9.36.5.10. ([7] 7) [F92,F95,F99-OE1.1]

[9.36.5.10.] 9.36.5.10. ([8] 8) no attributions

[9.36.5.10.] 9.36.5.10. ([9] 9) [F90,F91,F92,F95,F99-OE1.1]

[9.36.5.10.] 9.36.5.10. ([10] 10) [F90,F99-OE1.1]

[9.36.5.10.] 9.36.5.10. ([11] 11) [F90,F99-OE1.1]

[9.36.5.10.] 9.36.5.10. ([12] 12) [F90,F99-OE1.1]

[9.36.5.10.] 9.36.5.10. ([13] 13) [F90,F99-OE1.1]

[9.36.5.11.] 9.36.5.11. ([1] 1) [F95,F99-OE1.1]

[9.36.5.11.] 9.36.5.11. ([2] 2) [F95,F99-OE1.1]

[9.36.5.11.] 9.36.5.11. ([3] 3) [F92,F95,F99-OE1.1]

[9.36.5.11.] 9.36.5.11. ([4] 4) [F95,F99,F100-OE1.1]
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[9.36.5.11.] 9.36.5.11. ([5] 5) [F95,F99-OE1.1]

[9.36.5.11.] 9.36.5.11. ([6] 6) [F95,F99-OE1.1]

[9.36.5.11.] 9.36.5.11. ([7] 7) no attributions

[9.36.5.11.] 9.36.5.11. ([8] 8) [F95,F99-OE1.1]

[9.36.5.11.] 9.36.5.11. ([9] 9) [F95,F99-OE1.1]

[9.36.5.11.] 9.36.5.11. ([10] 10) [F95,F99,F100-OE1.1]

[9.36.5.11.] 9.36.5.11. ([11] 11) [F95,F99-OE1.1]

[9.36.5.11.] 9.36.5.11. ([12] 12) [F95,F99,F100-OE1.1]

[9.36.5.11.] 9.36.5.11. ([13] 13) [F95,F99-OE1.1]

[9.36.5.11.] 9.36.5.11. ([14] 14) [F95,F99,F100-OE1.1]

[9.36.5.11.] 9.36.5.11. ([15] 15) [F95,F99-OE1.1]

[9.36.5.11.] 9.36.5.11. ([16] 16) [F95,F99-OE1.1]

[9.36.5.11.] 9.36.5.11. ([17] 17) [F95,F99-OE1.1]

[9.36.5.11.] 9.36.5.11. ([18] 18) [F95,F99-OE1.1]

[9.36.5.11.] 9.36.5.11. ([19] 19) [F95,F99-OE1.1]

[9.36.5.11.] 9.36.5.11. ([20] 20) [F95,F99-OE1.1]

[9.36.5.12.] 9.36.5.12. ([1] 1) [F96,F99-OE1.1]

[9.36.5.12.] 9.36.5.12. ([2] 2) no attributions

[9.36.5.13.] 9.36.5.13. ([1] 1) [F99-OE1.1]

[9.36.5.13.] 9.36.5.13. ([2] 2) [F99-OE1.1]

[9.36.5.14.] 9.36.5.14. ([1] 1) [F92,F95,F99-OE1.1]

[9.36.5.14.] 9.36.5.14. ([2] 2) [F90,F91,F92,F95,F99-OE1.1]

[9.36.5.14.] 9.36.5.14. ([3] 3) [F92,F95,F99-OE1.1]

[9.36.5.14.] 9.36.5.14. ([4] 4) [F92,F95,F99-OE1.1]

[9.36.5.14.] 9.36.5.14. ([5] 5) [F92,F99-OE1.1]

[9.36.5.14.] 9.36.5.14. ([6] 6) [F92,F95,F99-OE1.1]

[9.36.5.14.] 9.36.5.14. ([7] 7) [F92,F99-OE1.1]

[9.36.5.14.] 9.36.5.14. ([8] 8) [F92,F99-OE1.1]

[9.36.5.14.] 9.36.5.14. ([9] 9) [F92,F99,F95-OE1.1]
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[9.36.5.14.] 9.36.5.14. ([10] 10) [F92,F99-OE1.1]

[9.36.5.15.] 9.36.5.15. ([1] 1) [F95,F99-OE1.1]

[9.36.5.15.] 9.36.5.15. ([2] 2) [F95,F99-OE1.1]

[9.36.5.15.] 9.36.5.15. ([3] 3) [F95,F99,F100-OE1.1]

[9.36.5.15.] 9.36.5.15. ([4] 4) [F95,F99-OE1.1]

[9.36.5.15.] 9.36.5.15. ([5] 5) [F95,F99-OE1.1]

[9.36.5.15.] 9.36.5.15. ([6] 6) [F95,F99-OE1.1]

[9.36.5.15.] 9.36.5.15. ([7] 7) [F95,F99-OE1.1]

[9.36.5.15.] 9.36.5.15. ([8] 8) [F95,F99,F100-OE1.1]

[9.36.5.15.] 9.36.5.15. ([9] 9) [F95,F99-OE1.1]

[9.36.5.15.] 9.36.5.15. ([10] 10) [F95,F99-OE1.1]

[9.36.5.15.] 9.36.5.15. ([11] 11) [F95,F99-OE1.1]

[9.36.5.15.] 9.36.5.15. ([12] 12) [F95,F99,F100-OE1.1]

[9.36.5.15.] 9.36.5.15. ([13] 13) [F95,F99,F100-OE1.1]

[9.36.5.15.] 9.36.5.15. ([14] 14) [F95,F99-OE1.1]

[9.36.5.15.] 9.36.5.15. ([15] 15) [F95,F99-OE1.1]

[9.36.5.15.] 9.36.5.15. ([16] 16) [F95,F99-OE1.1]

[9.36.2.1. 9.36.6.1.] 9.36.2.1. ([1 1] 1) no attributions

[9.36.6.2.] -- ([1] --) no attributions

[9.36.6.3.] -- ([1] --)

[9.36.6.3.] -- ([1] --)

[9.36.6.3.] -- ([1] --) [F90-OE1.1]

[9.36.6.3.] -- ([5] --) no attributions

-- (--)

-- (--)

-- (--) [F90-OE1.1]

-- (--) no attributions

[9.36.6.3.] -- ([6] --) [F90-OE1.1]

[9.36.6.3.] -- ([6] --) no attributions
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Proposed Change 1611

PROPOSED CHANGE

[9.36.1.3.] 9.36.1.3. Compliance and Application
(See Note A-9.36.1.3.)

[1] 1) Except as provided in Sentences (2) to (5), buildings shall comply with
[a] a) the prescriptive or trade-off requirements in Subsections 9.36.2. to 9.36.4.,
[b] b) the performance requirements in Subsection 9.36.5., or
[c] --) the tiered prescriptive requirements in Subsection 9.36.7., or
[d] c) the NECB.

[2] 2) Subsections 9.36.2. to 9.36.4. apply to
[a] a) buildings of residential occupancy to which Part 9 applies,
[b] b) buildings containing business and personal services, mercantile or low-hazard

industrial occupancies to which Part 9 applies whose combined total floor area does
not exceed 300 m2, excluding parking garages that serve residential occupancies, and

[c] c) buildings containing a mix of the residential and non-residential occupancies
described in Clauses (a) and (b).

[3] 3) Subsection 9.36.5. applies only to
[a] a) houses with or without a secondary suite, and
[b] b) buildings containing only dwelling units and common spaces whose total floor area

does not exceed 20% of the total floor area of the building.
(See Note A-9.36.1.3.(3).)

[4] --) Subsection 9.36.7. applies only to buildings of residential occupancy to which Part 9 applies.

[5] 4) Buildings containing non-residential occupancies whose combined total floor area exceeds
300 m2 or medium-hazard industrial occupancies shall comply with the NECB.

[6] 5) Buildings or portions of buildings that are not required to be conditioned spaces are exempted
from the requirements of this Section. (See Note A-9.36.1.3.(5).)

Submit a comment

Code Reference(s): NBC15 Div.B 9.36.1.3.
NBC15 Div.B 9.36.

Subject: Energy Efficiency for Houses

Title: Prescriptive Requirements for Energy Performance
Improvement

Description: This proposed change introduces prescriptive requirements
for compliance with the new energy performance
improvement tiers.

PROPOSED
CHANGE
A-9.36.1.3.

PROPOSED
CHANGE
A-9.36.1.3.(3)
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A-9.36.1.3.(5)
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[9.36.] 9.36. Energy Efficiency

[9.36.1.] 9.36.1. General

[9.36.1.1.] 9.36.1.1. Scope

[9.36.1.2.] 9.36.1.2. Definitions

[9.36.1.3.] 9.36.1.3. Compliance and Application

[9.36.2.] 9.36.2. Building Envelope

[9.36.2.1.] 9.36.2.1. Scope and Application

[9.36.2.2.] 9.36.2.2. Determination of Thermal Characteristics of Materials, Components and
Assemblies

[9.36.2.3.] 9.36.2.3. Calculation of Ceiling, Wall, Fenestration and Door Areas

[9.36.2.4.] 9.36.2.4. Calculation of Effective Thermal Resistance of Assemblies

[9.36.2.5.] 9.36.2.5. Continuity of Insulation

[9.36.2.6.] 9.36.2.6. Thermal Characteristics of Above-ground Opaque Building Assemblies

[9.36.2.7.] 9.36.2.7. Thermal Characteristics of Fenestration, Doors and Skylights

[9.36.2.8.] 9.36.2.8. Thermal Characteristics of Building Assemblies Below-Grade or in
Contact with the Ground

[9.36.2.9.] 9.36.2.9. Airtightness

[9.36.2.10.] 9.36.2.10. Construction of Air Barrier Details

[9.36.2.11.] 9.36.2.11. Trade-off Options for Above-ground Building Envelope Components
and Assemblies

[9.36.3.] 9.36.3. HVAC Requirements

[9.36.3.1.] 9.36.3.1. Scope and Application

[9.36.3.2.] 9.36.3.2. Equipment and Ducts

[9.36.3.3.] 9.36.3.3. Air Intake and Outlet Dampers
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[9.36.3.4.] 9.36.3.4. Piping for Heating and Cooling Systems

[9.36.3.5.] 9.36.3.5. Equipment for Heating and Air-conditioning Systems

[9.36.3.6.] 9.36.3.6. Temperature Controls

[9.36.3.7.] 9.36.3.7. Humidification

[9.36.3.8.] 9.36.3.8. Heat Recovery from Dehumidification in Spaces with an Indoor Pool or
Hot Tub

[9.36.3.9.] 9.36.3.9. Heat Recovery from Ventilation Systems

[9.36.3.10.] 9.36.3.10. Equipment Efficiency

[9.36.3.11.] 9.36.3.11. Solar Thermal Systems

[9.36.4.] 9.36.4. Service Water Heating Systems

[9.36.4.1.] 9.36.4.1. Scope and Application

[9.36.4.2.] 9.36.4.2. Equipment Efficiency

[9.36.4.3.] 9.36.4.3. Solar Domestic Hot Water Systems

[9.36.4.4.] 9.36.4.4. Piping

[9.36.4.5.] 9.36.4.5. Controls

[9.36.4.6.] 9.36.4.6. Indoor Swimming Pool Equipment Controls

[9.36.5.] 9.36.5. Energy Performance Compliance

[9.36.5.1.] 9.36.5.1. Scope and Application

[9.36.5.2.] 9.36.5.2. Definitions

[9.36.5.3.] 9.36.5.3. Compliance

[9.36.5.4.] 9.36.5.4. Calculation Methods

[9.36.5.5.] 9.36.5.5. Climatic Data

[9.36.5.6.] 9.36.5.6. Building Envelope Calculations
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[9.36.5.7.] 9.36.5.7. HVAC System Calculations

[9.36.5.8.] 9.36.5.8. Service Water Heating System Calculations

[9.36.5.9.] 9.36.5.9. General Requirements for Modeling the Proposed House

[9.36.5.10.] 9.36.5.10. Modeling Building Envelope of Proposed House

[9.36.5.11.] 9.36.5.11. Modeling HVAC System of Proposed House

[9.36.5.12.] 9.36.5.12. Modeling Service Water Heating System of Proposed House

[9.36.5.13.] 9.36.5.13. General Requirements for Modeling the Reference House

[9.36.5.14.] 9.36.5.14. Modeling Building Envelope of Reference House

[9.36.5.15.] 9.36.5.15. Modeling HVAC System of Reference House

[9.36.5.16.] 9.36.5.16. Modeling Service Water Heating System of Reference House

[9.36.6.] -- Tiered Energy Performance Compliance – Prescriptive Path

[9.36.6.1.] --- Scope
[1] --) This Subsection is concerned with the energy performance improvement of the building

through the implementation of energy conservation measures.

[9.36.6.2.] --- Compliance
[1] --) Compliance with this Subsection shall be achieved by designing and constructing buildings

to which this Subsection applies in accordance with one or more of the energy conservation
measures prescribed in Articles 9.36.6.4. to 9.36.6.10. to accumulate the minimum sum of
energy conservation points required to attain Energy Performance Improvement Tier 2, 3 or 4
as specified in Table 9.36.6.2. (See Note A-9.36.6.2.(1).)

Note A-9.36.6.2.(1). Compliance Options.
The prescriptive requirements presented in Subsections 9.36.2. to 9.36.4. serve as the basis for the energy

conservation measures presented in Subsection 9.36.6. Builders and designers can choose to
apply one or more of the measures in order to accumulate the associated energy conservation
points with a view to achieving compliance with more stringent Energy Performance
Improvement Tiers. Each Tier corresponds to the difference between the annual energy
consumption of the proposed building and the house energy target, expressed as a percentage.
Energy conservation measures are provided only for certain building elements addressed in
Subsections 9.36.2. to 9.36.4.; therefore, other building elements that comply with other NBC
provisions cannot be credited with any energy conservation points.
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Table [9.36.6.2.] 9.36.6.2.
Energy Performance Improvement Tiers

Energy
Performance
Improvement

Tier

Overall Energy Performance Improvement of Building
Relative to Energy Performance Achieved through

Compliance with Subsections 9.36.2. to 9.36.4.

Minimum Sum of
Energy

Conservation
Points

1 ≥ 0% (compliance with 9.36.2. to 9.36.4.) (1) –

2 10% 10

3 20% Reserved

4 40% Reserved

Note to Table [9.36.6.2.] 9.36.6.2.:

Tier 1 represents compliance with the baseline energy efficiency requirements; therefore, it has no
energy conservation points associated with it.

(1)
PROPOSED CHANGE Table Footnotereferrer

[9.36.6.3.] --- Definitions
[1] --) Reserved

[9.36.6.4.] --- Building Envelope – General
[1] --) The building envelope shall be designed and constructed in accordance with Articles

9.36.2.1. to 9.36.2.5. and this Subsection.

[9.36.6.5.] --- Energy Conservation Measures for Above-Ground Opaque Building
Assemblies

[1] --) Except as permitted by Article 9.36.2.5., Sentence 9.36.2.6.(3) and Article 9.36.2.11., the
effective thermal resistance of above-ground opaque building assemblies or portions thereof
shall be not less than that shown for the applicable heating degree-days of the building
location in Table 9.36.2.6.-B.

[2] --) Above-ground walls that comply with one of the energy conservation measures prescribed in
Table 9.36.6.5. (more stringent effective thermal resistance values than those required by
Article 9.36.2.6.) shall be credited with the corresponding energy conservation points
stipulated therein.

[3] --) Except as permitted in Sentence (4), where above-ground walls are constructed with different
effective thermal resistance (RSI) values, the energy conservation points associated with the
lowest effective RSI value of any of these walls shall be credited.

[4] --) The effective thermal resistance prescribed in Table 9.36.6.5. is permitted to be reduced
where the trade-off option afforded by Clauses 9.36.2.11.(2)(a) to (c) is applied.

PROPOSED CHANGE Table Footnote

Footnote
1
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[5] --) The effective thermal resistance of rim joists shall be not less than that of the above-ground
walls.

[6] --) Where the top of a section of foundation wall is on average greater than or equal to 600 mm
above the adjoining ground level, the effective thermal resistance of the above-ground
portion of that section of wall shall be not less than that of the above-ground walls.

[7] --) Except for tubular daylighting devices, the effective thermal resistance of skylight shafts
shall be not less than that of the above-ground walls.

Table [9.36.6.5.] 9.36.6.5.
Energy Conservation Measures and Points for Above-Ground Walls (1)

Forming Part of Sentences 9.36.6.5.(2) and (4)

Heating Degree-Days of Building Location,
in Celsius Degree-Days

Zone
4
<

3000

Zone
5

3000
to

3999

Zone
6

4000
to

4999

Zone
7A

5000
to

5999

Zone
7B

6000
to

6999

Zone
8
≥

7000

Energy Conservation Measures for Above-Ground
Walls – Minimum Effective RSI Values, (m2·K)/W

Energy Conservation Points

2.97 2.0 – – – – –

3.08 3.2 1.4 1.6 2.1 – –

3.69 7.4 5.4 6.2 6.7 5.4 5.2

3.85 8.2 6.0 6.9 7.4 6.2 6.0

3.96 8.9 6.8 7.7 8.2 7.0 6.8

4.29 10.2 8.1 9.2 9.7 8.6 8.4

4.40 10.8 8.7 9.9 10.3 9.3 9.1

4.57 11.4 9.3 10.6 11.1 10.1 9.9

4.73 11.9 9.7 11.1 11.5 10.6 10.4

4.84 12.3 10.2 11.6 12.1 11.2 10.9

5.01 12.9 10.7 12.2 12.7 11.8 11.6

5.45 14.0 11.9 13.6 14.0 13.3 13.1

Note to Table [9.36.6.5.] 9.36.6.5.:

PROPOSED CHANGE Table Footnote
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See also Subsection 9.25.5.(1)
PROPOSED CHANGE Table Footnotereferrer

[9.36.6.6.] --- Energy Conservation Measures for Fenestration and Doors
[1] --) Excepted as provided in Sentences (2) and (3), fenestration and doors that comply with one

of the energy conservation measures prescribed in Table 9.36.6.6. (more stringent overall
thermal transmittance values than those required by Article 9.36.2.7.) shall be credited with
the corresponding energy conservation points stipulated therein, provided all fenestration and
doors comply with that energy conservation measure.

[2] --) Where individual doors or windows have different overall thermal transmittance values (U-
values), an average U-value is permitted to be used to determine the applicable energy
conservation points from Table 9.36.6.6., provided the requirements of Sentence (3) are met.

[3] --) The effective thermal resistance of one or more doors or windows, determined in accordance
with Sentence (4), is permitted to be less than that required in Table 9.36.6.6., provided
[a] --) the total areas of all traded doors and windows are equal,
[b] --) the traded doors and windows are located in the same orientation,
[c] --) the effective thermal resistance of one or more other doors and windows is increased

to more than the targeted energy conservation measure from Table 9.36.6.6., and
[d] --) the sum of the areas of all traded doors and windows divided by their respective

effective thermal resistance is less than or equal to what it would be if all doors and
windows complied with Table 9.36.6.6.

(See Note A-9.36.2.11.(3).)

[4] --) The effective thermal resistance of doors and windows shall be determined using RSI = 1/U,
where U = overall thermal transmittance.

Table [9.36.6.6.] 9.36.6.6.
Energy Conservation Measures and Points for Fenestration and Doors

Forming Part of Sentences 9.36.6.6.(1) to (3)

Heating Degree-Days of Building Location, in
Celsius Degree-Days

Zone
4
<

3000

Zone
5

3000
to

3999

Zone
6

4000
to

4999

Zone
7A

5000
to

5999

Zone
7B

6000
to

6999

Zone
8
≥

7000

Energy Conservation Measures for Fenestration
and Doors (1) – Maximum U-values, W/(m2·K)

Energy Conservation Points

Footnote
1

PROPOSED CHANGE Table Footnote
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1.60 1.9 1.8 – – – –

1.40 3.8 3.6 1.6 1.8 – –

1.20 6.9 7.0 4.6 5.5 3.2 3.4-

Note to Table [9.36.6.6.] 9.36.6.6.:

Except skylights and glass block assemblies.(1)
PROPOSED CHANGE Table Footnotereferrer

[9.36.6.7.] --- Energy Conservation Measures for Opaque Building Assemblies Below-Grade
or in Contact with the Ground

[1] --) Opaque building assemblies below-grade or in contact with the ground shall be designed and
constructed in accordance with Sentences 9.36.2.8.(2) to (10) and this Article.

[2] --) Except as permitted by Article 9.36.2.5., the effective thermal resistance of foundation walls
shall be not less than that shown for the applicable heating degree-days of the building
location in Table 9.36.2.8.-B.

[3] --) Foundation walls that comply with one of the energy conservation measures prescribed in
Table 9.36.6.7. (more stringent effective thermal resistance values than those required by
Article 9.36.2.8.) shall be credited with the corresponding energy conservation points
stipulated therein.

[4] --) Where foundation walls are constructed with different effective thermal resistance (RSI)
values, the energy conservation points associated with the lowest effective RSI value of any
of these walls shall be credited.

Table [9.36.6.7.] 9.36.6.7.
Energy Conservation Measures and Points for Opaque Building Assemblies Below-Grade or

In Contact with Ground
Forming Part of Sentence 9.36.6.7.(3)

Heating Degree-Days of Building Location,
in Celsius Degree-Days

Zone
4
<

3000

Zone
5

3000
to

3999

Zone
6

4000
to

4999

Zone
7A

5000
to

5999

Zone
7B

6000
to

6999

Zone
8
≥

7000

Energy Conservation Measures for Foundation
Walls – Minimum Effective RSI Values, (m2·K)/W

Energy Conservation Points

2.98 1.7 – – – – –

Footnote
1
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3.09 1.8 0.2 0.2 0.2 0.2 –

3.46 2.2 0.6 0.8 0.6 0.7 –

3.90 2.6 1.2 1.4 1.1 1.3 –

[9.36.6.8.] --- Energy Conservation Measures Relating to Airtightness
[1] --) Except as provided in Sentence (4), buildings to which this Subsection applies shall be

designed and constructed airtight in accordance with Articles 9.36.2.9. and 9.36.2.10. and this
Article.

[2] --) Airtightness that complies with one of the energy conservation measures prescribed in Table
9.36.6.8. (achievement of an Airtightness Level) shall be credited with the corresponding
energy conservation points stipulated therein.

[3] --) The airtightness referred to in Sentence (2) shall be determined in accordance with
Subsection 9.36.6. (PCF 1610).

[4] --) Where the airtightness complies with one of the Airtightness Levels listed in Table 9.36.6.3.-
A (PCF 1610) or Table 9.36.6.3.-B (PCF 1610), the requirements of Sentences 9.36.2.10.(8)
to (18) need not apply.

Table [9.36.6.8.] 9.36.6.8.
Energy Conservation Measures and Points for Airtightness

Forming Part of Sentence 9.36.6.8.(2)

Heating Degree-Days of Building Location, in
Celsius Degree-Days

Zone
4
<

3000

Zone 5
3000 to

3999

Zone 6
4000 to

4999

Zone
7A

5000 to
5999

Zone
7B

6000 to
6999

Zone
8
≥

7000

Energy Conservation Measures for
Airtightness – Airtightness Levels (1)

Energy Conservation Points

Airtightness Levels from Table 9.36.6.3.-A (PCF 1610)

1 – – – – – –

2 2.0 3.4 3.5 4.6 6.1 6.1

3 4.0 6.7 7.0 9.3 12.1 12.11

4 5.9 10.1 10.5 13.9 18.0 18.0

5 7.6 13.0 13.4 17.8 22.7 22.7

Airtightness Levels from Table 9.36.6.3.-B (PCF 1610)

PROPOSED CHANGE Table Footnote
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1 – – – – – –

2 – – – – – –

3 2.2 3.0 3.5 4.6 4.1 4.6

4 4.0 6.0 6.9 9.1 8.2 9.3

5 6.0 9.1 10.4 13.6 12.3 14.2

6 7.7 11.6 13.3 17.4 15.6 18.2

Note to Table [9.36.6.8.] 9.36.6.8.:

All dwelling units in a building must meet the airtightness level for which energy conservation
points are being credited.

(1)
PROPOSED CHANGE Table Footnotereferrer

[9.36.6.9.] --- Energy Conservation Measures for HVAC Systems
[1] --) HVAC systems, equipment and installations shall be designed and constructed in accordance

with Articles 9.36.3.2. to 9.36.3.8. and this Article.

[2] --) Where HVAC systems, equipment or techniques other than those described in this Article
and Articles 9.36.3.2. to 9.36.3.8. are used, the building shall be designed and constructed in
accordance with the NECB.

[3] --) Ventilation systems serving buildings to which this Subsection applies shall be equipped with
a heat-recovery ventilator conforming to Article 9.36.3.9.

[4] --) Heat-recovery ventilators that comply with one of the energy conservation measures
prescribed in Table 9.36.6.9. (higher sensible heat-recovery efficiency than that required by
Sentence 9.36.3.9.(3)) shall be credited with the corresponding energy conservation points
stipulated therein.

Table [9.36.6.9.] 9.36.6.9.
Energy Conservation Measures and Points for Ventilation Systems

Forming Part of Sentence 9.36.6.9.(4)

Heating Degree-Days of Building Location,
in Celsius Degree-Days

Zone
4
<

3000

Zone
5

3000
to

3999

Zone
6

4000
to

4999

Zone
7A

5000
to

5999

Zone
7B

6000
to

6999

Zone
8
≥

7000

Energy Conservation Measures for Ventilation
Systems – Sensible Heat-Recovery Efficiency, SRE

(1)

Energy Conservation Points

Footnote
1

PROPOSED CHANGE Table Footnote
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60% ≤ SRE < 65% 0.7 0.7 0.7 0.6 0.8 0.4

65% ≤ SRE < 75% 2.1 2.1 2.2 1.7 2.3 1.2

75% ≤ SRE < 84% 3.4 3.2 3.5 2.7 3.7 1.8

Note to Table [9.36.6.9.] 9.36.6.9.:

SRE = sensible recovery efficiency measured at an outside air test temperature of 0°C(1)
PROPOSED CHANGE Table Footnotereferrer

[9.36.6.10.] --- Energy Conservation Measures for Service Water Heating Equipment
[1] --) Service water heating equipment and components shall be designed and constructed in

accordance with Subsection 9.36.4. and this Article.

[2] --) Where service water heating equipment or techniques other than those described in
Subsection 9.36.4. and this Article are used, the building shall be designed and constructed in
accordance with the NECB.

[3] --) Service water heating equipment that complies with one of the energy conservation measures
prescribed in Table 9.36.6.10. (higher energy efficiency than that required by Table 9.36.4.2.)
shall be credited with the corresponding energy conservation points stipulated therein.

Table [9.36.6.10.] 9.36.6.10.
Energy Conservation Measures and Points for Service Water Heating Equipment

Forming Part of Sentence 9.36.6.10.(3)

Heating Degree-Days of Building
Location, in Celsius Degree-Days

Zone
4
<

3000

Zone
5

3000
to

3999

Zone
6

4000
to

4999

Zone
7A

5000
to

5999

Zone
7B

6000
to

6999

Zone
8
≥

7000

Type of
Equipment

Energy Conservation
Measures for Service

Water Heating Equipment
– Energy Efficiency, EF or

UEF (1)

Performance
Testing

Standard

Energy Conservation Points

Tankless
condensing
water heater

EF ≥ 0.95 or UEF ≥ 0.92
1.3 0.9 0.8 0.7 0.7 0.7

Residential
storage-type
water heater

EF ≥ 0.80 or UEF ≥ 0.83

CSA P.3
8.9 5.4 4.9 3.1 3.1 3.1

Footnote
1

PROPOSED CHANGE Table Footnote
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UEF ≥ 0.79 4.6 2.7 2.4 1.5 1.5 1.5Residential-
duty
commercial
storage-type
water heater

UEF ≥ 0.85

6.0 3.6 3.2 2.0 2.0 2.0

Heat pump
water heater

EF ≥ 2.35
CAN/CSA-

C745
6.4 3.9 3.8 3.0 3.0 3.0

Note to Table [9.36.6.10.] 9.36.6.10.:

EF = energy factor
UEF = uniform energy factor

(1)
PROPOSED CHANGE Table Footnotereferrer

[9.36.6.11.] --- Energy Conservation Points for Building Size
[1] --) Buildings to which this Subsection applies that contain more than one dwelling unit, all of

which contain not more than 230 m3 of conditioned space measured at the interior surfaces of
exterior walls, ceilings and floors, shall be credited with ten energy conservation points.

[2] --) Buildings to which this Subsection applies that contain not more than 230 m3 of conditioned
space, measured at the interior surfaces of exterior walls, ceilings and floors, shall be credited
with ten energy conservation points.

RATIONALE

Problem

As part of the goal to develop requirements for Part 9 buildings of residential occupancy leading to high
performance, low energy use buildings, there has been interest in having a flexible prescriptive (or quasi-
prescriptive) approach that does not require simulation.

Justification - Explanation

This PCF describes a number of energy conservation measures that have energy conservation points associated
with them, allowing users to select sufficient measures such that compliance to an energy performance step or
tier can be demonstrated. This PCF specifically identifies a prescriptive approach for Tier 1, but also provides
an extensible framework that permits compliance to higher tiers.

The general approach of points used in this PCF has broad acceptance through the ENERGY STAR for New
Homes program.

Footnote
1
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The “reserved” values in Table 9.36.7.1. are intended to allow for the future development of values that may
achieve tiers 3 and 4. At the time of this PCF, some building systems had not been analyzed to determine
appropriate available energy conservations points to enable buildings to practically achieve tiers 3 and 4. As a
result, tiers 3 and 4 are reserved until further analysis and code development is completed.

Impact analysis

The approach used to demonstrate impact analysis is described in the NRC research report authored by A.
Wills et al, entitled Impact Analysis for Proposed Change Form 1611: Part 9 Prescriptive Tiers.

Proposed Change Form (PCF) 1611 proposes a new prescriptive tiered energy code for inclusion in Section
9.36. of the 2015 National Building Code of Canada (NBC). The approach taken in PCF 1611 is to provide
builders with energy conservation measures (ECMs), each of which has an associated number of energy
conservation points. To comply with the new prescriptive tiers, a builder must select enough ECMs such that
the sum of their conservation points equals a value prescribed for the tier. At present, there are only two tiers
defined in PCF 1611: Tier 1 and 2. Tier 1 requires prescriptive compliance with the current Section 9.36. of the
NBC prescriptive criteria. Tier 2 requires a total of 10.0 points.

The benefits of the code changes were expressed as annual energy savings, primarily expressed as savings of
total energy delivered to the building site for heating, service hot water, and ventilation (in-scope loads). Cost
was expressed as incremental capital costs to achieve compliance with the proposed requirements in the PCF.

Analysis was performed using the Housing Technology Assessment Platform (HTAP), and the 240 new
housing archetypes developed by NRCan CanmetENERGY-Ottawa. HTAP was used to convert the archetypes
to current code reference buildings. A cost-optimization algorithm was then developed to determine for each
individual archetype what combinations of ECMs provide the lowest incremental cost to achieve compliance
with Tier 2. Three separate pathways to compliance were examined: only envelope ECMs are used; envelope
and natural gas hot water ECMs are used; and envelope and the heat pump hot water ECM are used. This
analysis was also repeated for the eleven housing archetypes used for previous Section 9.36. of the NBC code-
cycle analyses.

For the 240 archetypes the median annual reduction of in-scope loads are between 6% and 9% across all
climate zones when Tier 2 is achieved using cost-optimal solutions. The incremental costs to achieve Tier 2
have median values of $650 to $1360 across all climate zones. Similar energy reduction results were observed
using the eleven archetypes modelled in each climate zone, with median annual regulated energy use of 6% to
10% across all climate zones, with median incremental costs of $790 to $1840.

It was also shown that the cost-optimal ECM packages are similar across all pathways, with envelope
measures principally being used to comply with Tier 2. The only exception to this is in Climate Zone 4, where
it is more economical to install high-efficiency condensing hot water systems to meet Tier 2. Utilizing this
ECM in Climate Zone 4 reduces the median incremental capital cost from $1360 in the envelope-only path to
$1140 for the new archetypes, and $1840 to $1140 for the eleven archetypes.

A final analysis was undertaken to examine the sensitivity of airtightness costing on the results of the
cost/benefit analysis. Two scenarios were considered: airtightness cost was increased such that it was no longer
an economically-optimal solution for any archetype; and airtightness incremental costs were reduced by 20%.
The analysis demonstrated that the cost of airtightness ECMs have a negligible impact on the outputs and
conclusions of the cost/benefit analysis.
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Tier 1 requirements are the same as the baseline performance of the prescriptive requirements of Section 9.36.
of the NBC 2015. As such, there are no cost or energy savings attributed to Tier 1.

In addition, for builders constructing small dwelling units, there is no cost impact of achieving Tier 2.

Additional documentation for this proposed change is available on request.

Enforcement implications

No special consideration needs be given to enforcement, but the increasing complexity of building codes may
necessitate building officials and builders to invest in education regarding the tired energy codes. The option of
airtightness testing may involve working with new tools and reports.

Who is affected

Broadly speaking, Canadian society in general is affected given the will to reduce energy use in the built
environment. More directly, builders, building officials and consumers of Part 9 housing are affected.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[9.36.1.3.] 9.36.1.3. ([1] 1) no attributions

[9.36.1.3.] 9.36.1.3. ([1] 1) ([d] c)

[9.36.1.3.] 9.36.1.3. ([2] 2) no attributions

[9.36.1.3.] 9.36.1.3. ([2] 2) no attributions

[9.36.1.3.] 9.36.1.3. ([3] 3) no attributions

[9.36.1.3.] 9.36.1.3. ([5] 4) no attributions

[9.36.1.3.] 9.36.1.3. ([6] 5) no attributions

[9.36.1.1.] 9.36.1.1. ([1] 1) no attributions

[9.36.1.2.] 9.36.1.2. ([1] 1) no attributions

[9.36.1.2.] 9.36.1.2. ([2] 2) no attributions

[9.36.1.2.] 9.36.1.2. ([3] 3) no attributions

[9.36.1.2.] 9.36.1.2. ([4] 4) no attributions

[9.36.1.3.] 9.36.1.3. ([1] 1) no attributions

[9.36.1.3.] 9.36.1.3. ([1] 1) ([c] c)

[9.36.1.3.] 9.36.1.3. ([2] 2) no attributions
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[9.36.1.3.] 9.36.1.3. ([2] 2) no attributions

[9.36.1.3.] 9.36.1.3. ([3] 3) no attributions

[9.36.1.3.] 9.36.1.3. ([4] 4) no attributions

[9.36.1.3.] 9.36.1.3. ([5] 5) no attributions

[9.36.2.1.] 9.36.2.1. ([1] 1) no attributions

[9.36.2.1.] 9.36.2.1. ([2] 2) no attributions

[9.36.2.1.] 9.36.2.1. ([3] 3) no attributions

[9.36.2.1.] 9.36.2.1. ([4] 4) no attributions

[9.36.2.1.] 9.36.2.1. ([5] 5) no attributions

[9.36.2.2.] 9.36.2.2. ([1] 1) [F92-OE1.1]

[9.36.2.2.] 9.36.2.2. ([2] 2) [F92-OE1.1]

[9.36.2.2.] 9.36.2.2. ([3] 3) [F92-OE1.1]

[9.36.2.2.] 9.36.2.2. ([4] 4) [F92-OE1.1]

[9.36.2.2.] 9.36.2.2. ([5] 5) [F92-OE1.1]

[9.36.2.3.] 9.36.2.3. ([1] 1) no attributions

[9.36.2.3.] 9.36.2.3. ([2] 2) no attributions

[9.36.2.3.] 9.36.2.3. ([3] 3) no attributions

[9.36.2.3.] 9.36.2.3. ([4] 4) no attributions

[9.36.2.3.] 9.36.2.3. ([5] 5) no attributions

[9.36.2.4.] 9.36.2.4. ([1] 1) [F92-OE1.1]

[9.36.2.4.] 9.36.2.4. ([2] 2) no attributions

[9.36.2.4.] 9.36.2.4. ([3] 3) [F92-OE1.1]

[9.36.2.4.] 9.36.2.4. ([4] 4) no attributions

[9.36.2.5.] 9.36.2.5. ([1] 1) [F92-OE1.1]

[9.36.2.5.] 9.36.2.5. ([2] 2) [F92-OE1.1]

[9.36.2.5.] 9.36.2.5. ([3] 3) [F92-OE1.1]

[9.36.2.5.] 9.36.2.5. ([4] 4) [F92-OE1.1]

[9.36.2.5.] 9.36.2.5. ([5] 5) [F92-OE1.1]

[9.36.2.5.] 9.36.2.5. ([6] 6) [F92-OE1.1]
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[9.36.2.5.] 9.36.2.5. ([7] 7) [F92-OE1.1]

[9.36.2.5.] 9.36.2.5. ([8] 8) [F92-OE1.1]

[9.36.2.5.] 9.36.2.5. ([9] 9) no attributions

[9.36.2.6.] 9.36.2.6. ([1] 1) [F92-OE1.1]

[9.36.2.6.] 9.36.2.6. ([2] 2) [F92-OE1.1]

[9.36.2.6.] 9.36.2.6. ([3] 3) [F92-OE1.1]

[9.36.2.6.] 9.36.2.6. ([4] 4) [F92-OE1.1]

[9.36.2.7.] 9.36.2.7. ([1] 1) [F92-OE1.1]

[9.36.2.7.] 9.36.2.7. ([2] 2) [F92-OE1.1]

[9.36.2.7.] 9.36.2.7. ([3] 3) no attributions

[9.36.2.7.] 9.36.2.7. ([3] 3) [F92-OE1.1]

[9.36.2.7.] 9.36.2.7. ([4] 4) [F92-OE1.1]

[9.36.2.7.] 9.36.2.7. ([5] 5) [F92-OE1.1]

[9.36.2.7.] 9.36.2.7. ([6] 6) no attributions

[9.36.2.7.] 9.36.2.7. ([7] 7) [F92-OE1.1]

[9.36.2.7.] 9.36.2.7. ([8] 8) [F92-OE1.1]

[9.36.2.8.] 9.36.2.8. ([1] 1) [F92-OE1.1]

[9.36.2.8.] 9.36.2.8. ([2] 2) no attributions

[9.36.2.8.] 9.36.2.8. ([3] 3) [F92-OE1.1]

[9.36.2.8.] 9.36.2.8. ([4] 4) [F92-OE1.1]

[9.36.2.8.] 9.36.2.8. ([5] 5) [F92-OE1.1]

[9.36.2.8.] 9.36.2.8. ([6] 6) [F92-OE1.1]

[9.36.2.8.] 9.36.2.8. ([7] 7) [F92-OE1.1]

[9.36.2.8.] 9.36.2.8. ([8] 8) [F92-OE1.1]

[9.36.2.8.] 9.36.2.8. ([9] 9) [F92-OE1.1]

[9.36.2.8.] 9.36.2.8. ([10] 10) no attributions

[9.36.2.9.] 9.36.2.9. ([1] 1) [F90-OE1.1]

[9.36.2.9.] 9.36.2.9. ([2] 2) [F90-OE1.1]

[9.36.2.9.] 9.36.2.9. ([3] 3) [F90-OE1.1]
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[9.36.2.9.] 9.36.2.9. ([4] 4) [F90-OE1.1]

[9.36.2.9.] 9.36.2.9. ([5] 5) [F90-OE1.1]

[9.36.2.9.] 9.36.2.9. ([6] 6) [F90-OE1.1]

[9.36.2.10.] 9.36.2.10. ([1] 1) [F90-OE1.1]

[9.36.2.10.] 9.36.2.10. ([2] 2) [F90-OE1.1]

[9.36.2.10.] 9.36.2.10. ([3] 3) [F90-OE1.1]

[9.36.2.10.] 9.36.2.10. ([4] 4) [F90-OE1.1]

[9.36.2.10.] 9.36.2.10. ([5] 5) [F90-OE1.1]

[9.36.2.10.] 9.36.2.10. ([6] 6) [F90-OE1.1]

[9.36.2.10.] 9.36.2.10. ([7] 7) [F90-OE1.1]

[9.36.2.10.] 9.36.2.10. ([8] 8) [F90-OE1.1]

[9.36.2.10.] 9.36.2.10. ([9] 9) no attributions

[9.36.2.10.] 9.36.2.10. ([10] 10) no attributions

[9.36.2.10.] 9.36.2.10. ([11] 11) no attributions

[9.36.2.10.] 9.36.2.10. ([12] 12) no attributions

[9.36.2.10.] 9.36.2.10. ([13] 13) no attributions

[9.36.2.10.] 9.36.2.10. ([14] 14) no attributions

[9.36.2.10.] 9.36.2.10. ([15] 15) no attributions

[9.36.2.10.] 9.36.2.10. ([16] 16) no attributions

[9.36.2.10.] 9.36.2.10. ([17] 17) [F90-OE1.1]

[9.36.2.11.] 9.36.2.11. ([1] 1) no attributions

[9.36.2.11.] 9.36.2.11. ([2] 2) [F92-OE1.1]

[9.36.2.11.] 9.36.2.11. ([2] 2) no attributions

[9.36.2.11.] 9.36.2.11. ([3] 3) [F92-OE1.1]

[9.36.2.11.] 9.36.2.11. ([3] 3) no attributions

[9.36.2.11.] 9.36.2.11. ([4] 4) [F92-OE1.1]

[9.36.2.11.] 9.36.2.11. ([5] 5) [F92-OE1.1]

[9.36.2.11.] 9.36.2.11. ([6] 6) [F92-OE1.1]

[9.36.2.11.] 9.36.2.11. ([7] 7) [F92-OE1.1]
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[9.36.2.11.] 9.36.2.11. ([8] 8) [F92-OE1.1]

[9.36.3.1.] 9.36.3.1. ([1] 1) no attributions

[9.36.3.1.] 9.36.3.1. ([2] 2) no attributions

[9.36.3.2.] 9.36.3.2. ([1] 1) [F95-OE1.1]

[9.36.3.2.] 9.36.3.2. ([2] 2) no attributions

[9.36.3.2.] 9.36.3.2. ([3] 3) [F91,F93-OE1.1]

[9.36.3.2.] 9.36.3.2. ([4] 4) [F91,F93-OE1.1]

[9.36.3.2.] 9.36.3.2. ([5] 5) no attributions

[9.36.3.2.] 9.36.3.2. ([5] 5) [F91,F93-OE1.1]

[9.36.3.3.] 9.36.3.3. ([1] 1) [F91,F95-OE1.1]

[9.36.3.3.] 9.36.3.3. ([2] 2) [F91,F95-OE1.1]

[9.36.3.3.] 9.36.3.3. ([3] 3) no attributions

[9.36.3.3.] 9.36.3.3. ([4] 4) no attributions

[9.36.3.4.] 9.36.3.4. ([1] 1) no attributions

[9.36.3.4.] 9.36.3.4. ([2] 2) [F93-OE1.1]

[9.36.3.5.] 9.36.3.5. ([1] 1) [F98-OE1.1]

[9.36.3.6.] 9.36.3.6. ([1] 1) [F92-OE1.1]

[9.36.3.6.] 9.36.3.6. ([2] 2) [F95,F98-OE1.1]

[9.36.3.6.] 9.36.3.6. ([3] 3) [F95-OE1.1]

[9.36.3.6.] 9.36.3.6. ([4] 4) [F95-OE1.1]

[9.36.3.6.] 9.36.3.6. ([5] 5) [F95-OE1.1]

[9.36.3.6.] 9.36.3.6. ([6] 6) [F95-OE1.1]

[9.36.3.6.] 9.36.3.6. ([7] 7) [F95-OE1.1]

[9.36.3.7.] 9.36.3.7. ([1] 1) [F95-OE1.1]

[9.36.3.8.] 9.36.3.8. ([1] 1) [F95,F100-OE1.1]

[9.36.3.8.] 9.36.3.8. ([2] 2) no attributions

[9.36.3.8.] 9.36.3.8. ([3] 3) no attributions

[9.36.3.8.] 9.36.3.8. ([4] 4) [F98,F100-OE1.1]

[9.36.3.8.] 9.36.3.8. ([5] 5) [F98,F100-OE1.1]
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[9.36.3.9.] 9.36.3.9. ([1] 1) no attributions

[9.36.3.9.] 9.36.3.9. ([2] 2) [F95,F100-OE1.1]

[9.36.3.9.] 9.36.3.9. ([3] 3) [F95,F100-OE1.1]

[9.36.3.9.] 9.36.3.9. ([4] 4) [F95,F98,F100-OE1.1]

[9.36.3.10.] 9.36.3.10. ([1] 1) [F95,F98,F99-OE1.1]

[9.36.3.10.] 9.36.3.10. ([2] 2) [F95,F98,F99-OE1.1]

[9.36.3.10.] 9.36.3.10. ([3] 3) no attributions

[9.36.3.11.] 9.36.3.11. ([1] 1) [F95,F98,F99-OE1.1]

[9.36.3.11.] 9.36.3.11. ([2] 2) no attributions

[9.36.3.11.] 9.36.3.11. ([3] 3) [F93,F96-OE1.1]

[9.36.4.1.] 9.36.4.1. ([1] 1) no attributions

[9.36.4.1.] 9.36.4.1. ([2] 2) no attributions

[9.36.4.2.] 9.36.4.2. ([1] 1) [F96,F98-OE1.1]

[9.36.4.2.] 9.36.4.2. ([2] 2) [F93,F96-OE1.1]

[9.36.4.2.] 9.36.4.2. ([3] 3) [F98-OE1.1]

[9.36.4.3.] 9.36.4.3. ([1] 1) [F96,F98-OE1.1]

[9.36.4.3.] 9.36.4.3. ([2] 2) no attributions

[9.36.4.3.] 9.36.4.3. ([3] 3) [F93,F96-OE1.1]

[9.36.4.4.] 9.36.4.4. ([1] 1) [F93,F96-OE1.1]

[9.36.4.4.] 9.36.4.4. ([2] 2) [F93,F96-OE1.1]

[9.36.4.4.] 9.36.4.4. ([3] 3) [F93,F96-OE1.1]

[9.36.4.5.] 9.36.4.5. ([1] 1) [F96-OE1.1]

[9.36.4.6.] 9.36.4.6. ([1] 1) [F96-OE1.1]

[9.36.4.6.] 9.36.4.6. ([2] 2) [F96-OE1.1]

[9.36.5.1.] 9.36.5.1. ([1] 1) no attributions

[9.36.5.1.] 9.36.5.1. ([2] 2) no attributions

[9.36.5.2.] 9.36.5.2. ([1] 1) no attributions

[9.36.5.2.] 9.36.5.2. ([2] 2) no attributions

[9.36.5.2.] 9.36.5.2. ([3] 3) no attributions
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[9.36.5.2.] 9.36.5.2. ([4] 4) no attributions

[9.36.5.3.] 9.36.5.3. ([1] 1) no attributions

[9.36.5.3.] 9.36.5.3. ([2] 2) [F92,F93,F95,F96,F98,F99,F100-OE1.1]

[9.36.5.3.] 9.36.5.3. ([3] 3) [F92,F93,F95,F96,F98,F99,F100-OE1.1]

[9.36.5.3.] 9.36.5.3. ([4] 4) [F92,F93,F95,F96,F98,F99,F100-OE1.1]

[9.36.5.3.] 9.36.5.3. ([5] 5) [F92,F93,F95,F96,F98,F99,F100-OE1.1]

[9.36.5.3.] 9.36.5.3. ([6] 6) [F99-OE1.1]

[9.36.5.4.] 9.36.5.4. ([1] 1) no attributions

[9.36.5.4.] 9.36.5.4. ([2] 2) no attributions

[9.36.5.4.] 9.36.5.4. ([3] 3) [F99-OE1.1]

[9.36.5.4.] 9.36.5.4. ([4] 4) [F99-OE1.1]

[9.36.5.4.] 9.36.5.4. ([5] 5) [F95,F99-OE1.1]

[9.36.5.4.] 9.36.5.4. ([6] 6) [F95,F99-OE1.1]

[9.36.5.4.] 9.36.5.4. ([7] 7) [F95,F99-OE1.1]

[9.36.5.4.] 9.36.5.4. ([8] 8) [F99-OE1.1]

[9.36.5.4.] 9.36.5.4. ([9] 9) [F99-OE1.1]

[9.36.5.4.] 9.36.5.4. ([10] 10) [F90,F99-OE1.1]

[9.36.5.4.] 9.36.5.4. ([11] 11) [F90,F99-OE1.1]

[9.36.5.5.] 9.36.5.5. ([1] 1) [F99-OE1.1]

[9.36.5.5.] 9.36.5.5. ([2] 2) [F99-OE1.1]

[9.36.5.5.] 9.36.5.5. ([3] 3) [F99-OE1.1]

[9.36.5.6.] 9.36.5.6. ([1] 1) [F92,F99-OE1.1]

[9.36.5.6.] 9.36.5.6. ([2] 2) [F92,F99-OE1.1]

[9.36.5.6.] 9.36.5.6. ([3] 3) [F92,F99-OE1.1]

[9.36.5.6.] 9.36.5.6. ([4] 4) [F92,F99-OE1.1]

[9.36.5.6.] 9.36.5.6. ([5] 5) [F92,F99-OE1.1]

[9.36.5.6.] 9.36.5.6. ([6] 6) [F92,F99-OE1.1]

[9.36.5.6.] 9.36.5.6. ([7] 7) [F92,F93,F95,F96,F99-OE1.1]

[9.36.5.6.] 9.36.5.6. ([8] 8) [F92,F99-OE1.1]
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[9.36.5.6.] 9.36.5.6. ([9] 9) [F92,F99-OE1.1]

[9.36.5.6.] 9.36.5.6. ([10] 10) [F92,F99-OE1.1]

[9.36.5.6.] 9.36.5.6. ([11] 11) [F92,F99-OE1.1]

[9.36.5.7.] 9.36.5.7. ([1] 1) [F95,F99-OE1.1]

[9.36.5.7.] 9.36.5.7. ([2] 2) [F95,F99-OE1.1]

[9.36.5.7.] 9.36.5.7. ([3] 3) [F95,F99-OE1.1]

[9.36.5.7.] 9.36.5.7. ([4] 4) [F95,F99-OE1.1]

[9.36.5.7.] 9.36.5.7. ([5] 5) [F95,F99-OE1.1]

[9.36.5.7.] 9.36.5.7. ([6] 6) [F95,F99-OE1.1]

[9.36.5.7.] 9.36.5.7. ([7] 7) [F95,F99-OE1.1]

[9.36.5.7.] 9.36.5.7. ([8] 8) [F95,F99-OE1.1]

[9.36.5.7.] 9.36.5.7. ([9] 9) [F95,F99-OE1.1]

[9.36.5.8.] 9.36.5.8. ([1] 1) [F96,F99-OE1.1]

[9.36.5.8.] 9.36.5.8. ([2] 2) [F96,F99-OE1.1]

[9.36.5.8.] 9.36.5.8. ([3] 3) [F96,F99-OE1.1]

[9.36.5.8.] 9.36.5.8. ([4] 4) [F96,F99-OE1.1]

[9.36.5.8.] 9.36.5.8. ([5] 5) [F96,F99-OE1.1]

[9.36.5.8.] 9.36.5.8. ([6] 6) [F96,F99-OE1.1]

[9.36.5.9.] 9.36.5.9. ([1] 1) [F99-OE1.1]

[9.36.5.10.] 9.36.5.10. ([1] 1) [F92,F95,F99-OE1.1]

[9.36.5.10.] 9.36.5.10. ([2] 2) no attributions

[9.36.5.10.] 9.36.5.10. ([3] 3) no attributions

[9.36.5.10.] 9.36.5.10. ([4] 4) [F92,F95,F99-OE1.1]

[9.36.5.10.] 9.36.5.10. ([5] 5) [F92,F95,F99-OE1.1]

[9.36.5.10.] 9.36.5.10. ([6] 6) [F92,F95,F99-OE1.1]

[9.36.5.10.] 9.36.5.10. ([7] 7) [F92,F95,F99-OE1.1]

[9.36.5.10.] 9.36.5.10. ([8] 8) no attributions

[9.36.5.10.] 9.36.5.10. ([9] 9) [F90,F91,F92,F95,F99-OE1.1]

[9.36.5.10.] 9.36.5.10. ([10] 10) [F90,F99-OE1.1]
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[9.36.5.10.] 9.36.5.10. ([11] 11) [F90,F99-OE1.1]

[9.36.5.10.] 9.36.5.10. ([12] 12) [F90,F99-OE1.1]

[9.36.5.10.] 9.36.5.10. ([13] 13) [F90,F99-OE1.1]

[9.36.5.11.] 9.36.5.11. ([1] 1) [F95,F99-OE1.1]

[9.36.5.11.] 9.36.5.11. ([2] 2) [F95,F99-OE1.1]

[9.36.5.11.] 9.36.5.11. ([3] 3) [F92,F95,F99-OE1.1]

[9.36.5.11.] 9.36.5.11. ([4] 4) [F95,F99,F100-OE1.1]

[9.36.5.11.] 9.36.5.11. ([5] 5) [F95,F99-OE1.1]

[9.36.5.11.] 9.36.5.11. ([6] 6) [F95,F99-OE1.1]

[9.36.5.11.] 9.36.5.11. ([7] 7) no attributions

[9.36.5.11.] 9.36.5.11. ([8] 8) [F95,F99-OE1.1]

[9.36.5.11.] 9.36.5.11. ([9] 9) [F95,F99-OE1.1]

[9.36.5.11.] 9.36.5.11. ([10] 10) [F95,F99,F100-OE1.1]

[9.36.5.11.] 9.36.5.11. ([11] 11) [F95,F99-OE1.1]

[9.36.5.11.] 9.36.5.11. ([12] 12) [F95,F99,F100-OE1.1]

[9.36.5.11.] 9.36.5.11. ([13] 13) [F95,F99-OE1.1]

[9.36.5.11.] 9.36.5.11. ([14] 14) [F95,F99,F100-OE1.1]

[9.36.5.11.] 9.36.5.11. ([15] 15) [F95,F99-OE1.1]

[9.36.5.11.] 9.36.5.11. ([16] 16) [F95,F99-OE1.1]

[9.36.5.11.] 9.36.5.11. ([17] 17) [F95,F99-OE1.1]

[9.36.5.11.] 9.36.5.11. ([18] 18) [F95,F99-OE1.1]

[9.36.5.11.] 9.36.5.11. ([19] 19) [F95,F99-OE1.1]

[9.36.5.11.] 9.36.5.11. ([20] 20) [F95,F99-OE1.1]

[9.36.5.12.] 9.36.5.12. ([1] 1) [F96,F99-OE1.1]

[9.36.5.12.] 9.36.5.12. ([2] 2) no attributions

[9.36.5.13.] 9.36.5.13. ([1] 1) [F99-OE1.1]

[9.36.5.13.] 9.36.5.13. ([2] 2) [F99-OE1.1]

[9.36.5.14.] 9.36.5.14. ([1] 1) [F92,F95,F99-OE1.1]

[9.36.5.14.] 9.36.5.14. ([2] 2) [F90,F91,F92,F95,F99-OE1.1]
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[9.36.5.14.] 9.36.5.14. ([3] 3) [F92,F95,F99-OE1.1]

[9.36.5.14.] 9.36.5.14. ([4] 4) [F92,F95,F99-OE1.1]

[9.36.5.14.] 9.36.5.14. ([5] 5) [F92,F99-OE1.1]

[9.36.5.14.] 9.36.5.14. ([6] 6) [F92,F95,F99-OE1.1]

[9.36.5.14.] 9.36.5.14. ([7] 7) [F92,F99-OE1.1]

[9.36.5.14.] 9.36.5.14. ([8] 8) [F92,F99-OE1.1]

[9.36.5.14.] 9.36.5.14. ([9] 9) [F92,F99,F95-OE1.1]

[9.36.5.14.] 9.36.5.14. ([10] 10) [F92,F99-OE1.1]

[9.36.5.15.] 9.36.5.15. ([1] 1) [F95,F99-OE1.1]

[9.36.5.15.] 9.36.5.15. ([2] 2) [F95,F99-OE1.1]

[9.36.5.15.] 9.36.5.15. ([3] 3) [F95,F99,F100-OE1.1]

[9.36.5.15.] 9.36.5.15. ([4] 4) [F95,F99-OE1.1]

[9.36.5.15.] 9.36.5.15. ([5] 5) [F95,F99-OE1.1]

[9.36.5.15.] 9.36.5.15. ([6] 6) [F95,F99-OE1.1]

[9.36.5.15.] 9.36.5.15. ([7] 7) [F95,F99-OE1.1]

[9.36.5.15.] 9.36.5.15. ([8] 8) [F95,F99,F100-OE1.1]

[9.36.5.15.] 9.36.5.15. ([9] 9) [F95,F99-OE1.1]

[9.36.5.15.] 9.36.5.15. ([10] 10) [F95,F99-OE1.1]

[9.36.5.15.] 9.36.5.15. ([11] 11) [F95,F99-OE1.1]

[9.36.5.15.] 9.36.5.15. ([12] 12) [F95,F99,F100-OE1.1]

[9.36.5.15.] 9.36.5.15. ([13] 13) [F95,F99,F100-OE1.1]

[9.36.5.15.] 9.36.5.15. ([14] 14) [F95,F99-OE1.1]

[9.36.5.15.] 9.36.5.15. ([15] 15) [F95,F99-OE1.1]

[9.36.5.15.] 9.36.5.15. ([16] 16) [F95,F99-OE1.1]

[9.36.5.16.] 9.36.5.16. ([1] 1) [F95,F99-OE1.1]

[9.36.5.16.] 9.36.5.16. ([2] 2) [F95,F99-OE1.1]

[9.36.5.16.] 9.36.5.16. ([3] 3) [F95,F99-OE1.1]

-- (--) no attributions

-- (--) no attributions
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-- (--) [F90,F91,F92,F93,F95,F96,F98,F99,F100-OE1.1]

-- (--) no attributions

-- (--) no attributions

-- (--) [F92-OE1.1]

-- (--) no attributions

-- (--) no attributions

-- (--) [F92-OE1.1]

-- (--) [F92-OE1.1]

-- (--) [F92-OE1.1]

-- (--) [F92-OE1.1]

-- (--) no attributions

-- (--) no attributions

-- (--) [F92-OE1.1]

-- (--) [F92-OE1.1]

-- (--) no attributions

-- (--) [F92-OE1.1]

-- (--) [F92-OE1.1]

-- (--) no attributions

-- (--) no attributions

-- (--) [F90-OE1.1]

-- (--) no attributions

-- (--) no attributions

-- (--) no attributions

-- (--) no attributions

-- (--) no attributions

-- (--) [F95,F100-OE1.1]

-- (--) [F95-OE1.1]

-- (--) no attributions

-- (--) no attributions
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-- (--) [F96-OE1.1]

-- (--) [F95-OE1.1]

-- (--) [F95-OE1.1]
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Proposed Change 1617

PROPOSED CHANGE

[9.36.1.3.] 9.36.1.3. Compliance and Application
(See Note A-9.36.1.3.)

[1] 1) Except as provided in Sentences (2) to (5), buildings shall comply with
[a] a) the prescriptive or trade-off requirements in Subsections 9.36.2. to 9.36.4.,
[b] b) the performance requirements in Subsection 9.36.5., or
[c] --) the tiered performance requirements in Subsection 9.36.6., or
[d] --) the NECB.

[2] 2) Subsections 9.36.2. to 9.36.4. apply to
[a] a) buildings of residential occupancy to which Part 9 applies,
[b] b) buildings containing business and personal services, mercantile or low-hazard

industrial occupancies to which Part 9 applies whose combined total floor area does
not exceed 300 m2, excluding parking garages that serve residential occupancies, and

[c] c) buildings containing a mix of the residential and non-residential occupancies
described in Clauses (a) and (b).

[3] 3) Subsections 9.36.5. and 9.36.6. applyies only to
[a] a) houses with or without a secondary suite, and
[b] b) buildings containing only dwelling units and common spaces whose total floor area

does not exceed 20% of the total floor area of the building.
(See Note A-9.36.1.3.(3).)

[4] 4) Buildings containing non-residential occupancies whose combined total floor area exceeds
300 m2 or medium-hazard industrial occupancies shall comply with the NECB.

[5] 5) Buildings or portions of buildings that are not required to be conditioned spaces are exempted
from the requirements of this Section. (See Note A-9.36.1.3.(5).)

Submit a comment

Code Reference(s): NBC15 Div.B 9.36.1.3.
NBC15 Div.B 9.36.

Subject: Performance Compliance - Other

Title: Tiered Energy Performance Compliance

Description: This proposed change introduces provisions on energy
performance tiers applicable to Part 9 residential buildings
and associated compliance calculations.

PROPOSED
CHANGE
A-9.36.1.3.

PROPOSED
CHANGE
A-9.36.1.3.(3)

PROPOSED
CHANGE
A-9.36.1.3.(5)
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[9.36.] 9.36. Energy Efficiency

[9.36.1.] 9.36.1. General

[9.36.1.1.] 9.36.1.1. Scope

[9.36.1.2.] 9.36.1.2. Definitions

[9.36.1.3.] 9.36.1.3. Compliance and Application

[9.36.2.] 9.36.2. Building Envelope

[9.36.2.1.] 9.36.2.1. Scope and Application

[9.36.2.2.] 9.36.2.2. Determination of Thermal Characteristics of Materials, Components and
Assemblies

[9.36.2.3.] 9.36.2.3. Calculation of Ceiling, Wall, Fenestration and Door Areas

[9.36.2.4.] 9.36.2.4. Calculation of Effective Thermal Resistance of Assemblies

[9.36.2.5.] 9.36.2.5. Continuity of Insulation

[9.36.2.6.] 9.36.2.6. Thermal Characteristics of Above-ground Opaque Building Assemblies

[9.36.2.7.] 9.36.2.7. Thermal Characteristics of Fenestration, Doors and Skylights

[9.36.2.8.] 9.36.2.8. Thermal Characteristics of Building Assemblies Below-Grade or in
Contact with the Ground

[9.36.2.9.] 9.36.2.9. Airtightness

[9.36.2.10.] 9.36.2.10. Construction of Air Barrier Details

[9.36.2.11.] 9.36.2.11. Trade-off Options for Above-ground Building Envelope Components
and Assemblies

[9.36.3.] 9.36.3. HVAC Requirements

[9.36.3.1.] 9.36.3.1. Scope and Application

[9.36.3.2.] 9.36.3.2. Equipment and Ducts

[9.36.3.3.] 9.36.3.3. Air Intake and Outlet Dampers
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[9.36.3.4.] 9.36.3.4. Piping for Heating and Cooling Systems

[9.36.3.5.] 9.36.3.5. Equipment for Heating and Air-conditioning Systems

[9.36.3.6.] 9.36.3.6. Temperature Controls

[9.36.3.7.] 9.36.3.7. Humidification

[9.36.3.8.] 9.36.3.8. Heat Recovery from Dehumidification in Spaces with an Indoor Pool or
Hot Tub

[9.36.3.9.] 9.36.3.9. Heat Recovery from Ventilation Systems

[9.36.3.10.] 9.36.3.10. Equipment Efficiency

[9.36.3.11.] 9.36.3.11. Solar Thermal Systems

[9.36.4.] 9.36.4. Service Water Heating Systems

[9.36.4.1.] 9.36.4.1. Scope and Application

[9.36.4.2.] 9.36.4.2. Equipment Efficiency

[9.36.4.3.] 9.36.4.3. Solar Domestic Hot Water Systems

[9.36.4.4.] 9.36.4.4. Piping

[9.36.4.5.] 9.36.4.5. Controls

[9.36.4.6.] 9.36.4.6. Indoor Swimming Pool Equipment Controls

[9.36.5.] 9.36.5. Energy Performance Compliance

[9.36.5.1.] 9.36.5.1. Scope and Application

[9.36.5.2.] 9.36.5.2. Definitions

[9.36.5.3.] 9.36.5.3. Compliance

[9.36.5.4.] 9.36.5.4. Calculation Methods

[9.36.5.5.] 9.36.5.5. Climatic Data

[9.36.5.6.] 9.36.5.6. Building Envelope Calculations
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[9.36.5.7.] 9.36.5.7. HVAC System Calculations

[9.36.5.8.] 9.36.5.8. Service Water Heating System Calculations

[9.36.5.9.] 9.36.5.9. General Requirements for Modeling the Proposed House

[9.36.5.10.] 9.36.5.10. Modeling Building Envelope of Proposed House

[9.36.5.11.] 9.36.5.11. Modeling HVAC System of Proposed House

[9.36.5.12.] 9.36.5.12. Modeling Service Water Heating System of Proposed House

[9.36.5.13.] 9.36.5.13. General Requirements for Modeling the Reference House

[9.36.5.14.] 9.36.5.14. Modeling Building Envelope of Reference House

[9.36.5.15.] 9.36.5.15. Modeling HVAC System of Reference House

[9.36.5.16.] 9.36.5.16. Modeling Service Water Heating System of Reference House

[9.36.6.] -- Tiered Energy Performance Compliance

[9.36.6.1.] --- Scope
[1] --) This Subsection is concerned with modeling of the energy performance of components,

systems and assemblies in buildings described in Sentence 9.36.1.3.(3) in accordance with
Subsection 9.36.5. to determine compliance with one of the Energy Performance Tiers.

[9.36.6.2.] --- Compliance
[1] --) Except as provided in Sentence (2), compliance with this Subsection shall be achieved by

designing and constructing buildings to which this Subsection applies in accordance with the
energy performance improvement requirements applicable to any one of Energy Performance
Tiers 1 to 5 specified in Table 9.36.6.2.-A.
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Table [9.36.6.2.-A]
Energy Performance Tiers

Forming Part of Sentence 9.36.6.2.(1)

Energy Performance Improvement of Building EnvelopeEnergy
Performance

Tier

Overall Energy
Performance

Improvement of
Proposed Building

Compared to House
Energy Target

Percentage Improvement of Energy
Performance of Building Envelope of

Proposed Building Compared to Energy
Performance of Building Envelope of

Reference Building

Airtightness
Level of

Proposed
Building

(1)

1 ≥ 0% n/a Test only
(2)

2 ≥ 10% ≥ 5% 1

3 ≥ 20% ≥ 10% 1

4 ≥ 40% ≥ 20% 3

5 ≥ 70% ≥ 50% 3

Notes to Table [9.36.6.2.-A] :

See Subsection 9.36.6. (PCF 1610) for the air leakage rates required to meet each Airtightness
Level indicated in this column and the requirements on measuring them.

(1)
PROPOSED CHANGE Table Footnotereferrer

See Sentence 9.36.6.3.(5).(2)
PROPOSED CHANGE Table Footnotereferrer

[2] --) Where buildings to which this Subsection applies contain not more than 230 m3 of
conditioned space, measured at the interior surfaces of exterior walls, ceilings and floors,
compliance with this Subsection shall be achieved by designing and constructing such
buildings in accordance with the energy performance improvement requirements applicable
to any one of Energy Performance Tiers 1 to 5 specified in Table 9.36.6.2.-B.

PROPOSED CHANGE Table FootnotePROPOSED CHANGE Table Footnote

Footnote
1

Footnote
2
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Table [9.36.6.2.-B]
Energy Performance Tiers for Buildings Containing not more than 230 m3 of Conditioned

Space
Forming Part of Sentence 9.36.6.2.(2)

Energy Performance Improvement of Building EnvelopeEnergy
Performance

Tier

Overall Energy
Performance

Improvement of
Proposed Building

Compared to House
Energy Target

Percentage Improvement of Energy
Performance of Building Envelope of

Proposed Building Compared to Energy
Performance of Building Envelope of

Reference Building

Airtightness
Level of

Proposed
Building

(1)

1 ≥ 0% n/a Test only
(2)

2 ≥ 0% ≥ 0% (3) 1

3 ≥ 10% ≥ 5% 1

4 ≥ 30% ≥ 15% 3

5 ≥ 60% ≥ 35% 3

Notes to Table [9.36.6.2.-B] :

See Subsection 9.36.6. (PCF 1610) for the air leakage rates required to meet each Airtightness
Level indicated in this column and the requirements on measuring them.

(1)
PROPOSED CHANGE Table Footnotereferrer

See Sentence 9.36.6.3.(5).(2)
PROPOSED CHANGE Table Footnotereferrer

See Note A-Table 9.36.6.2.-B.(3)
PROPOSED CHANGE Table Footnotereferrer

[9.36.6.3.] --- Energy Performance Improvement Compliance Calculations
[1] --) The proposed and reference buildings shall be modeled in accordance with Subsection

9.36.5. to determine
[a] --) the annual energy consumption of the proposed building and the house energy target

of the reference building, and
[b] --) the annual energy consumption of space-heating systems and equipment in the

proposed and reference buildings.

[2] --) The risk of overheating spaces shall be addressed by modeling the proposed and reference
buildings with appropriately sized space-cooling equipment serving all occupied spaces to
demonstrate that the peak cooling load in the proposed building does not exceed the peak
cooling load in the reference building.

PROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table Footnote

Footnote
1

Footnote
2
Footnote
3
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[3] --) The overall energy performance improvement of the proposed building shall be calculated by
subtracting the annual energy consumption of the proposed building from the house energy
target and dividing the result by the house energy target.

[4] --) The energy performance improvement of the building envelope of the proposed building
shall be calculated by subtracting the annual energy consumption of space-heating systems
and equipment in the proposed building from that of the reference building and dividing the
result by the annual energy consumption of space-heating systems and equipment in the
reference building.

[5] --) The Tier 1 airtightness requirement stipulated in Tables 9.36.6.2.-A and -B shall be met by
carrying out an airtightness test in accordance with Subsection 9.36.6. (PCF 1610), but the
energy model calculations for the proposed building are permitted to use either
[a] --) the actual airtightness, or
[b] --) the design airtightness assigned in accordance with Sentence 9.36.5.10.(10).

[6] --) The energy model calculations for the proposed building shall use either
[a] --) the actual airtightness level determined in Sentence (5), or
[b] --) the design airtightness level assigned in accordance with Sentence 9.36.5.10.(10).

Note A-Table 9.36.6.2.-B Compliance with Tier 2 of Table 9.36.6.2.-B.
To meet the energy performance improvement of the building envelope required for Tier 2 compliance in
Table 9.36.6.2.-B, an Airtightness Level 1 must be achieved and the percentage energy performance of the
building envelope of the proposed building must not be inferior to the energy performance of the building
envelope of the reference building. The mandatory airtightness level and minimum building envelope energy
performance requirements ensure that a Tier 2 building demonstrates a minimum level of building envelope
performance independent of the overall energy performance of the building. This focus on the building
envelope is often referred to as an “envelope first” approach and is fundamental to achieving the higher energy
performance improvement tiers.

RATIONALE

Problem

In order to prepare industry for increasingly stringent energy efficiency codes in the future, and acclimate
industry to the use of performance modeling solutions as a comprehensive compliance methodology,
introducing tier code will offer increased flexibility to authorities having jurisdiction (AHJ).

Any delay in the development of tiered energy efficiency requirements would likely impact industry and
jurisdictions who are waiting for the national code process to develop requirements meeting the goals set out in
the Pan-Canadian Framework. This may favour jurisdictions developing their own requirements and not
adopting the national codes, increasing the likelihood of less harmonization for requirement applications
between jurisdictions across the country with potential detrimental impact to the construction market and the
industry.
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Justification - Explanation

Adopting a tiered energy code will ensure that some national consistency in stretch targets may be instituted,
as well as offering a common metric for measuring performance increases within buildings beyond minimal
compliance. Furthermore, it will promote more progressive energy code adoption through the establishment of
common thresholds for comparative data analysis.

Impact analysis

Inclusion of tiered energy requirements will reduce the burden on individual Authority Having Jurisdiction
(AHJ) by establishing national targets and providing common metrics for future energy codes. Industry will
also benefit from consistent targets that are harmonized across jurisdictions and published years in advance of
their eventual enforcement. These changes will make it easier to design products to meet code in all parts of
the country, and to adapt business practices in anticipation of future codes.

Tiered energy requirements are voluntary. Until individual AHJs adopt the tier requirements as mandatory,
builders may continue to comply with the prescriptive requirements of Subsections 9.36.2. to 9.36.4., or the
performance pathway afforded by Subsection 9.36.5. Builders choosing either of these existing compliance
pathways will be unaffected by tiered energy codes.

Builders complying with the tiered energy requirements can expect cost impacts and energy savings similar to
well-known voluntary housing programs. The Tier 1 requirements are substantially similar to balance of
Section 9.36. of the National Building Code 2015; therefore industry should expect minimal impacts on
incremental costs and regulated energy use. Tiers 2-5 approximate the energy savings targets of ENERGY
STAR, R2000, Net-Zero Energy Ready and Passive House programs.

The CanmetENERGY report (“PCF-1617 Impact assessment”) supports this conclusion. Compliance with
Tiers 1-4 generally is feasible in contemporary housing using technologies and practices available to Canadian
builders. A majority of contemporary housing can meet Tier 5, but a minority of these homes could not meet
the highest tier without design changes – such as reducing window area. Homes located in colder climate
zones and homes heated with natural gas are less likely to meet the Tier 5 requirements. AHJs mandating
compliance with Tier 5 should anticipate more electrically-heated homes.

The peak cooling requirement (Sentence 9.36.6.2. (8)) will require more builders to use low-solar-gain window
packages, or make other design changes to reduce cooling loads. CanmetENERGY estimated that only one-
third of contemporary housing would meet this requirement as designed, but nearly all homes can comply
when fitted with low-gain windows commonly available in Canada. The same investigation identified a
handful of homes that could not meet the peak cooling load requirement, even when fitted with low-gain
windows. All of these featured high window-to-wall ratios, with significant amounts of east- and west-facing
glazing. These features are known to contribute to overheating risks.

Builders who install low-gain windows to comply with the peak cooling requirement can expect modest cost
impacts. CanmetENERGY estimated the median incremental cost $220/unit. Homes fitted with these windows
will be more comfortable in the summer months. In some cases, low-gain windows may allow homeowners to
avoid installing air-conditioning equipment. Where air-conditioning is used, low-gain windows will reduce the
size and cost of the required cooling equipment, as well as the electricity costs associated with its operation.
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Expected energy savings is equal-to or slightly greater than the overall-energy performance target set for each
tier. This is because solutions that satisfy all four requirements of the tiered energy code (air-tightness,
building envelope performance improvement, overall performance improvement, and peak cooling load) may
exceed any one requirement. CanmetENERGY’s investigation found that the as-modelled energy savings of
homes complying with each tier generally exceeded the overall performance improvement of that tier by up to
8%. Table 1 presents the estimated reduction in energy consumption for each tier, by housing type.

Table 1: Estimated per-unit reduction in energy consumption relative to NBC 9.36 prescriptive requirements.

Electric heating scenario (GJ/yr) Gas heating scenario (GJ/yr)
Tier 1 Tier 2 Tier 3 Tier 4 Tier 5 Tier 1 Tier 2 Tier 3 Tier 4 Tier 5

Single Attached 1.8 6.6 12.6 21.2 34.7 0.2 7.2 14.9 26.5 40.0
Detached 1.9 10.6 20.1 37.0 61.6 0.4 13.4 23.4 40.2 62.5

MURB Quad-plex 1.3 6.6 13.4 22.1 32.0 1.4 7.7 14.6 28.1 31.0
10-unit 0.9 7.8 12.6 19.5 36.5 1.0 7.3 14.9 22.2 28.2

Table 2 presents the estimated incremental cost impact for each tier, by housing type. Cost impacts reflect the
total costs of meeting all of the tier requirements, including air-tightness, building envelope performance
improvement, overall performance improvement, and peak cooling.

Cost impacts are lowest for Tier 1. CanmetENERGY’s investigation determined that complying with Tier 1
will often cost less than meeting the prescriptive requirements of Subsections 9.36.2. to 9.36.4. of the NBC
2015. This is because the performance pathway permits builders to reduce insulation levels below the
minimum prescriptive requirements, and reinvest the savings into more cost-effective measures (such as air-
sealing).

As expected, cost impacts rise for each subsequent tier. Estimated costs for Tier 5 are consistent with industry
reported costs for Net-Zero Energy Ready construction.

Table 2: Estimated per-unit incremental costs relative to NBC 9.36 prescriptive requirements.

Electrically-heated homes ($/unit) Gas-heated homes ($/unit)
Tier 1 Tier 2 Tier 3 Tier 4 Tier 5 Tier 1 Tier 2 Tier 3 Tier 4 Tier 5

Single Attached -400 200 2,600 5,600 20,200 -200 1,500 2,000 5,100 18,000
Detached -800 1,200 3,900 10,200 30,100 -600 2,100 3,600 8,900 30,800

MURB Quad-plex -500 1,200 3,900 5,400 23,000 -600 2,800 3,500 5,400 14,500
10-unit -1,900 1,600 2,100 3,500 14,700 -2,000 900 2,400 3,200 13,900

This analysis reflects the feasibility, energy savings, and incremental costs of PCF 1617 requirements relative
to the current 2015 NBC. If adopted, each of the tiers will prescribe performance requirement relative to the
2020 NBC. While the complete requirements of the 2020 NBC are yet to be finalized, significant differences
are not anticipated.

Additional documentation for this proposed change is available on request.
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Enforcement implications

Tiered energy codes are voluntary, eliminating any mandated burden beyond the policy objectives of
individual AHJ’s, which are enabled through current code adoption processes. Additionally, by utilizing
existing NBC 9.36.5. procedures in calculating energy efficiency improvements there is no additional burden
placed on the applicant or AHJ. Therefore, there are no enforcement implications beyond those already found
in the 9.36.

Who is affected

Builders, energy advisors, designers, engineers, architects, building officials and manufacturers/suppliers.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[9.36.1.3.] 9.36.1.3. ([1] 1) no attributions

[9.36.1.3.] 9.36.1.3. ([1] 1) (c)

[9.36.1.3.] 9.36.1.3. ([2] 2) no attributions

[9.36.1.3.] 9.36.1.3. ([2] 2) no attributions

[9.36.1.3.] 9.36.1.3. ([3] 3) no attributions

[9.36.1.3.] 9.36.1.3. ([4] 4) no attributions

[9.36.1.3.] 9.36.1.3. ([5] 5) no attributions

[9.36.1.1.] 9.36.1.1. ([1] 1) no attributions

[9.36.1.2.] 9.36.1.2. ([1] 1) no attributions

[9.36.1.2.] 9.36.1.2. ([2] 2) no attributions

[9.36.1.2.] 9.36.1.2. ([3] 3) no attributions

[9.36.1.2.] 9.36.1.2. ([4] 4) no attributions

[9.36.1.3.] 9.36.1.3. ([1] 1) no attributions

[9.36.1.3.] 9.36.1.3. ([1] 1) ([c] c)

[9.36.1.3.] 9.36.1.3. ([2] 2) no attributions

[9.36.1.3.] 9.36.1.3. ([2] 2) no attributions

[9.36.1.3.] 9.36.1.3. ([3] 3) no attributions

[9.36.1.3.] 9.36.1.3. ([4] 4) no attributions
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[9.36.1.3.] 9.36.1.3. ([5] 5) no attributions

[9.36.2.1.] 9.36.2.1. ([1] 1) no attributions

[9.36.2.1.] 9.36.2.1. ([2] 2) no attributions

[9.36.2.1.] 9.36.2.1. ([3] 3) no attributions

[9.36.2.1.] 9.36.2.1. ([4] 4) no attributions

[9.36.2.1.] 9.36.2.1. ([5] 5) no attributions

[9.36.2.2.] 9.36.2.2. ([1] 1) [F92-OE1.1]

[9.36.2.2.] 9.36.2.2. ([2] 2) [F92-OE1.1]

[9.36.2.2.] 9.36.2.2. ([3] 3) [F92-OE1.1]

[9.36.2.2.] 9.36.2.2. ([4] 4) [F92-OE1.1]

[9.36.2.2.] 9.36.2.2. ([5] 5) [F92-OE1.1]

[9.36.2.3.] 9.36.2.3. ([1] 1) no attributions

[9.36.2.3.] 9.36.2.3. ([2] 2) no attributions

[9.36.2.3.] 9.36.2.3. ([3] 3) no attributions

[9.36.2.3.] 9.36.2.3. ([4] 4) no attributions

[9.36.2.3.] 9.36.2.3. ([5] 5) no attributions

[9.36.2.4.] 9.36.2.4. ([1] 1) [F92-OE1.1]

[9.36.2.4.] 9.36.2.4. ([2] 2) no attributions

[9.36.2.4.] 9.36.2.4. ([3] 3) [F92-OE1.1]

[9.36.2.4.] 9.36.2.4. ([4] 4) no attributions

[9.36.2.5.] 9.36.2.5. ([1] 1) [F92-OE1.1]

[9.36.2.5.] 9.36.2.5. ([2] 2) [F92-OE1.1]

[9.36.2.5.] 9.36.2.5. ([3] 3) [F92-OE1.1]

[9.36.2.5.] 9.36.2.5. ([4] 4) [F92-OE1.1]

[9.36.2.5.] 9.36.2.5. ([5] 5) [F92-OE1.1]

[9.36.2.5.] 9.36.2.5. ([6] 6) [F92-OE1.1]

[9.36.2.5.] 9.36.2.5. ([7] 7) [F92-OE1.1]

[9.36.2.5.] 9.36.2.5. ([8] 8) [F92-OE1.1]

[9.36.2.5.] 9.36.2.5. ([9] 9) no attributions
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[9.36.2.6.] 9.36.2.6. ([1] 1) [F92-OE1.1]

[9.36.2.6.] 9.36.2.6. ([2] 2) [F92-OE1.1]

[9.36.2.6.] 9.36.2.6. ([3] 3) [F92-OE1.1]

[9.36.2.6.] 9.36.2.6. ([4] 4) [F92-OE1.1]

[9.36.2.7.] 9.36.2.7. ([1] 1) [F92-OE1.1]

[9.36.2.7.] 9.36.2.7. ([2] 2) [F92-OE1.1]

[9.36.2.7.] 9.36.2.7. ([3] 3) no attributions

[9.36.2.7.] 9.36.2.7. ([3] 3) [F92-OE1.1]

[9.36.2.7.] 9.36.2.7. ([4] 4) [F92-OE1.1]

[9.36.2.7.] 9.36.2.7. ([5] 5) [F92-OE1.1]

[9.36.2.7.] 9.36.2.7. ([6] 6) no attributions

[9.36.2.7.] 9.36.2.7. ([7] 7) [F92-OE1.1]

[9.36.2.7.] 9.36.2.7. ([8] 8) [F92-OE1.1]

[9.36.2.8.] 9.36.2.8. ([1] 1) [F92-OE1.1]

[9.36.2.8.] 9.36.2.8. ([2] 2) no attributions

[9.36.2.8.] 9.36.2.8. ([3] 3) [F92-OE1.1]

[9.36.2.8.] 9.36.2.8. ([4] 4) [F92-OE1.1]

[9.36.2.8.] 9.36.2.8. ([5] 5) [F92-OE1.1]

[9.36.2.8.] 9.36.2.8. ([6] 6) [F92-OE1.1]

[9.36.2.8.] 9.36.2.8. ([7] 7) [F92-OE1.1]

[9.36.2.8.] 9.36.2.8. ([8] 8) [F92-OE1.1]

[9.36.2.8.] 9.36.2.8. ([9] 9) [F92-OE1.1]

[9.36.2.8.] 9.36.2.8. ([10] 10) no attributions

[9.36.2.9.] 9.36.2.9. ([1] 1) [F90-OE1.1]

[9.36.2.9.] 9.36.2.9. ([2] 2) [F90-OE1.1]

[9.36.2.9.] 9.36.2.9. ([3] 3) [F90-OE1.1]

[9.36.2.9.] 9.36.2.9. ([4] 4) [F90-OE1.1]

[9.36.2.9.] 9.36.2.9. ([5] 5) [F90-OE1.1]

[9.36.2.9.] 9.36.2.9. ([6] 6) [F90-OE1.1]
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[9.36.2.10.] 9.36.2.10. ([1] 1) [F90-OE1.1]

[9.36.2.10.] 9.36.2.10. ([2] 2) [F90-OE1.1]

[9.36.2.10.] 9.36.2.10. ([3] 3) [F90-OE1.1]

[9.36.2.10.] 9.36.2.10. ([4] 4) [F90-OE1.1]

[9.36.2.10.] 9.36.2.10. ([5] 5) [F90-OE1.1]

[9.36.2.10.] 9.36.2.10. ([6] 6) [F90-OE1.1]

[9.36.2.10.] 9.36.2.10. ([7] 7) [F90-OE1.1]

[9.36.2.10.] 9.36.2.10. ([8] 8) [F90-OE1.1]

[9.36.2.10.] 9.36.2.10. ([9] 9) no attributions

[9.36.2.10.] 9.36.2.10. ([10] 10) no attributions

[9.36.2.10.] 9.36.2.10. ([11] 11) no attributions

[9.36.2.10.] 9.36.2.10. ([12] 12) no attributions

[9.36.2.10.] 9.36.2.10. ([13] 13) no attributions

[9.36.2.10.] 9.36.2.10. ([14] 14) no attributions

[9.36.2.10.] 9.36.2.10. ([15] 15) no attributions

[9.36.2.10.] 9.36.2.10. ([16] 16) no attributions

[9.36.2.10.] 9.36.2.10. ([17] 17) [F90-OE1.1]

[9.36.2.11.] 9.36.2.11. ([1] 1) no attributions

[9.36.2.11.] 9.36.2.11. ([2] 2) [F92-OE1.1]

[9.36.2.11.] 9.36.2.11. ([2] 2) no attributions

[9.36.2.11.] 9.36.2.11. ([3] 3) [F92-OE1.1]

[9.36.2.11.] 9.36.2.11. ([3] 3) no attributions

[9.36.2.11.] 9.36.2.11. ([4] 4) [F92-OE1.1]

[9.36.2.11.] 9.36.2.11. ([5] 5) [F92-OE1.1]

[9.36.2.11.] 9.36.2.11. ([6] 6) [F92-OE1.1]

[9.36.2.11.] 9.36.2.11. ([7] 7) [F92-OE1.1]

[9.36.2.11.] 9.36.2.11. ([8] 8) [F92-OE1.1]

[9.36.3.1.] 9.36.3.1. ([1] 1) no attributions

[9.36.3.1.] 9.36.3.1. ([2] 2) no attributions
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[9.36.3.2.] 9.36.3.2. ([1] 1) [F95-OE1.1]

[9.36.3.2.] 9.36.3.2. ([2] 2) no attributions

[9.36.3.2.] 9.36.3.2. ([3] 3) [F91,F93-OE1.1]

[9.36.3.2.] 9.36.3.2. ([4] 4) [F91,F93-OE1.1]

[9.36.3.2.] 9.36.3.2. ([5] 5) no attributions

[9.36.3.2.] 9.36.3.2. ([5] 5) [F91,F93-OE1.1]

[9.36.3.3.] 9.36.3.3. ([1] 1) [F91,F95-OE1.1]

[9.36.3.3.] 9.36.3.3. ([2] 2) [F91,F95-OE1.1]

[9.36.3.3.] 9.36.3.3. ([3] 3) no attributions

[9.36.3.3.] 9.36.3.3. ([4] 4) no attributions

[9.36.3.4.] 9.36.3.4. ([1] 1) no attributions

[9.36.3.4.] 9.36.3.4. ([2] 2) [F93-OE1.1]

[9.36.3.5.] 9.36.3.5. ([1] 1) [F98-OE1.1]

[9.36.3.6.] 9.36.3.6. ([1] 1) [F92-OE1.1]

[9.36.3.6.] 9.36.3.6. ([2] 2) [F95,F98-OE1.1]

[9.36.3.6.] 9.36.3.6. ([3] 3) [F95-OE1.1]

[9.36.3.6.] 9.36.3.6. ([4] 4) [F95-OE1.1]

[9.36.3.6.] 9.36.3.6. ([5] 5) [F95-OE1.1]

[9.36.3.6.] 9.36.3.6. ([6] 6) [F95-OE1.1]

[9.36.3.6.] 9.36.3.6. ([7] 7) [F95-OE1.1]

[9.36.3.7.] 9.36.3.7. ([1] 1) [F95-OE1.1]

[9.36.3.8.] 9.36.3.8. ([1] 1) [F95,F100-OE1.1]

[9.36.3.8.] 9.36.3.8. ([2] 2) no attributions

[9.36.3.8.] 9.36.3.8. ([3] 3) no attributions

[9.36.3.8.] 9.36.3.8. ([4] 4) [F98,F100-OE1.1]

[9.36.3.8.] 9.36.3.8. ([5] 5) [F98,F100-OE1.1]

[9.36.3.9.] 9.36.3.9. ([1] 1) no attributions

[9.36.3.9.] 9.36.3.9. ([2] 2) [F95,F100-OE1.1]

[9.36.3.9.] 9.36.3.9. ([3] 3) [F95,F100-OE1.1]
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[9.36.3.9.] 9.36.3.9. ([4] 4) [F95,F98,F100-OE1.1]

[9.36.3.10.] 9.36.3.10. ([1] 1) [F95,F98,F99-OE1.1]

[9.36.3.10.] 9.36.3.10. ([2] 2) [F95,F98,F99-OE1.1]

[9.36.3.10.] 9.36.3.10. ([3] 3) no attributions

[9.36.3.11.] 9.36.3.11. ([1] 1) [F95,F98,F99-OE1.1]

[9.36.3.11.] 9.36.3.11. ([2] 2) no attributions

[9.36.3.11.] 9.36.3.11. ([3] 3) [F93,F96-OE1.1]

[9.36.4.1.] 9.36.4.1. ([1] 1) no attributions

[9.36.4.1.] 9.36.4.1. ([2] 2) no attributions

[9.36.4.2.] 9.36.4.2. ([1] 1) [F96,F98-OE1.1]

[9.36.4.2.] 9.36.4.2. ([2] 2) [F93,F96-OE1.1]

[9.36.4.2.] 9.36.4.2. ([3] 3) [F98-OE1.1]

[9.36.4.3.] 9.36.4.3. ([1] 1) [F96,F98-OE1.1]

[9.36.4.3.] 9.36.4.3. ([2] 2) no attributions

[9.36.4.3.] 9.36.4.3. ([3] 3) [F93,F96-OE1.1]

[9.36.4.4.] 9.36.4.4. ([1] 1) [F93,F96-OE1.1]

[9.36.4.4.] 9.36.4.4. ([2] 2) [F93,F96-OE1.1]

[9.36.4.4.] 9.36.4.4. ([3] 3) [F93,F96-OE1.1]

[9.36.4.5.] 9.36.4.5. ([1] 1) [F96-OE1.1]

[9.36.4.6.] 9.36.4.6. ([1] 1) [F96-OE1.1]

[9.36.4.6.] 9.36.4.6. ([2] 2) [F96-OE1.1]

[9.36.5.1.] 9.36.5.1. ([1] 1) no attributions

[9.36.5.1.] 9.36.5.1. ([2] 2) no attributions

[9.36.5.2.] 9.36.5.2. ([1] 1) no attributions

[9.36.5.2.] 9.36.5.2. ([2] 2) no attributions

[9.36.5.2.] 9.36.5.2. ([3] 3) no attributions

[9.36.5.2.] 9.36.5.2. ([4] 4) no attributions

[9.36.5.3.] 9.36.5.3. ([1] 1) no attributions

[9.36.5.3.] 9.36.5.3. ([2] 2) [F92,F93,F95,F96,F98,F99,F100-OE1.1]
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[9.36.5.3.] 9.36.5.3. ([3] 3) [F92,F93,F95,F96,F98,F99,F100-OE1.1]

[9.36.5.3.] 9.36.5.3. ([4] 4) [F92,F93,F95,F96,F98,F99,F100-OE1.1]

[9.36.5.3.] 9.36.5.3. ([5] 5) [F92,F93,F95,F96,F98,F99,F100-OE1.1]

[9.36.5.3.] 9.36.5.3. ([6] 6) [F99-OE1.1]

[9.36.5.4.] 9.36.5.4. ([1] 1) no attributions

[9.36.5.4.] 9.36.5.4. ([2] 2) no attributions

[9.36.5.4.] 9.36.5.4. ([3] 3) [F99-OE1.1]

[9.36.5.4.] 9.36.5.4. ([4] 4) [F99-OE1.1]

[9.36.5.4.] 9.36.5.4. ([5] 5) [F95,F99-OE1.1]

[9.36.5.4.] 9.36.5.4. ([6] 6) [F95,F99-OE1.1]

[9.36.5.4.] 9.36.5.4. ([7] 7) [F95,F99-OE1.1]

[9.36.5.4.] 9.36.5.4. ([8] 8) [F99-OE1.1]

[9.36.5.4.] 9.36.5.4. ([9] 9) [F99-OE1.1]

[9.36.5.4.] 9.36.5.4. ([10] 10) [F90,F99-OE1.1]

[9.36.5.4.] 9.36.5.4. ([11] 11) [F90,F99-OE1.1]

[9.36.5.5.] 9.36.5.5. ([1] 1) [F99-OE1.1]

[9.36.5.5.] 9.36.5.5. ([2] 2) [F99-OE1.1]

[9.36.5.5.] 9.36.5.5. ([3] 3) [F99-OE1.1]

[9.36.5.6.] 9.36.5.6. ([1] 1) [F92,F99-OE1.1]

[9.36.5.6.] 9.36.5.6. ([2] 2) [F92,F99-OE1.1]

[9.36.5.6.] 9.36.5.6. ([3] 3) [F92,F99-OE1.1]

[9.36.5.6.] 9.36.5.6. ([4] 4) [F92,F99-OE1.1]

[9.36.5.6.] 9.36.5.6. ([5] 5) [F92,F99-OE1.1]

[9.36.5.6.] 9.36.5.6. ([6] 6) [F92,F99-OE1.1]

[9.36.5.6.] 9.36.5.6. ([7] 7) [F92,F93,F95,F96,F99-OE1.1]

[9.36.5.6.] 9.36.5.6. ([8] 8) [F92,F99-OE1.1]

[9.36.5.6.] 9.36.5.6. ([9] 9) [F92,F99-OE1.1]

[9.36.5.6.] 9.36.5.6. ([10] 10) [F92,F99-OE1.1]

[9.36.5.6.] 9.36.5.6. ([11] 11) [F92,F99-OE1.1]
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[9.36.5.7.] 9.36.5.7. ([1] 1) [F95,F99-OE1.1]

[9.36.5.7.] 9.36.5.7. ([2] 2) [F95,F99-OE1.1]

[9.36.5.7.] 9.36.5.7. ([3] 3) [F95,F99-OE1.1]

[9.36.5.7.] 9.36.5.7. ([4] 4) [F95,F99-OE1.1]

[9.36.5.7.] 9.36.5.7. ([5] 5) [F95,F99-OE1.1]

[9.36.5.7.] 9.36.5.7. ([6] 6) [F95,F99-OE1.1]

[9.36.5.7.] 9.36.5.7. ([7] 7) [F95,F99-OE1.1]

[9.36.5.7.] 9.36.5.7. ([8] 8) [F95,F99-OE1.1]

[9.36.5.7.] 9.36.5.7. ([9] 9) [F95,F99-OE1.1]

[9.36.5.8.] 9.36.5.8. ([1] 1) [F96,F99-OE1.1]

[9.36.5.8.] 9.36.5.8. ([2] 2) [F96,F99-OE1.1]

[9.36.5.8.] 9.36.5.8. ([3] 3) [F96,F99-OE1.1]

[9.36.5.8.] 9.36.5.8. ([4] 4) [F96,F99-OE1.1]

[9.36.5.8.] 9.36.5.8. ([5] 5) [F96,F99-OE1.1]

[9.36.5.8.] 9.36.5.8. ([6] 6) [F96,F99-OE1.1]

[9.36.5.9.] 9.36.5.9. ([1] 1) [F99-OE1.1]

[9.36.5.10.] 9.36.5.10. ([1] 1) [F92,F95,F99-OE1.1]

[9.36.5.10.] 9.36.5.10. ([2] 2) no attributions

[9.36.5.10.] 9.36.5.10. ([3] 3) no attributions

[9.36.5.10.] 9.36.5.10. ([4] 4) [F92,F95,F99-OE1.1]

[9.36.5.10.] 9.36.5.10. ([5] 5) [F92,F95,F99-OE1.1]

[9.36.5.10.] 9.36.5.10. ([6] 6) [F92,F95,F99-OE1.1]

[9.36.5.10.] 9.36.5.10. ([7] 7) [F92,F95,F99-OE1.1]

[9.36.5.10.] 9.36.5.10. ([8] 8) no attributions

[9.36.5.10.] 9.36.5.10. ([9] 9) [F90,F91,F92,F95,F99-OE1.1]

[9.36.5.10.] 9.36.5.10. ([10] 10) [F90,F99-OE1.1]

[9.36.5.10.] 9.36.5.10. ([11] 11) [F90,F99-OE1.1]

[9.36.5.10.] 9.36.5.10. ([12] 12) [F90,F99-OE1.1]

[9.36.5.10.] 9.36.5.10. ([13] 13) [F90,F99-OE1.1]
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[9.36.5.11.] 9.36.5.11. ([1] 1) [F95,F99-OE1.1]

[9.36.5.11.] 9.36.5.11. ([2] 2) [F95,F99-OE1.1]

[9.36.5.11.] 9.36.5.11. ([3] 3) [F92,F95,F99-OE1.1]

[9.36.5.11.] 9.36.5.11. ([4] 4) [F95,F99,F100-OE1.1]

[9.36.5.11.] 9.36.5.11. ([5] 5) [F95,F99-OE1.1]

[9.36.5.11.] 9.36.5.11. ([6] 6) [F95,F99-OE1.1]

[9.36.5.11.] 9.36.5.11. ([7] 7) no attributions

[9.36.5.11.] 9.36.5.11. ([8] 8) [F95,F99-OE1.1]

[9.36.5.11.] 9.36.5.11. ([9] 9) [F95,F99-OE1.1]

[9.36.5.11.] 9.36.5.11. ([10] 10) [F95,F99,F100-OE1.1]

[9.36.5.11.] 9.36.5.11. ([11] 11) [F95,F99-OE1.1]

[9.36.5.11.] 9.36.5.11. ([12] 12) [F95,F99,F100-OE1.1]

[9.36.5.11.] 9.36.5.11. ([13] 13) [F95,F99-OE1.1]

[9.36.5.11.] 9.36.5.11. ([14] 14) [F95,F99,F100-OE1.1]

[9.36.5.11.] 9.36.5.11. ([15] 15) [F95,F99-OE1.1]

[9.36.5.11.] 9.36.5.11. ([16] 16) [F95,F99-OE1.1]

[9.36.5.11.] 9.36.5.11. ([17] 17) [F95,F99-OE1.1]

[9.36.5.11.] 9.36.5.11. ([18] 18) [F95,F99-OE1.1]

[9.36.5.11.] 9.36.5.11. ([19] 19) [F95,F99-OE1.1]

[9.36.5.11.] 9.36.5.11. ([20] 20) [F95,F99-OE1.1]

[9.36.5.12.] 9.36.5.12. ([1] 1) [F96,F99-OE1.1]

[9.36.5.12.] 9.36.5.12. ([2] 2) no attributions

[9.36.5.13.] 9.36.5.13. ([1] 1) [F99-OE1.1]

[9.36.5.13.] 9.36.5.13. ([2] 2) [F99-OE1.1]

[9.36.5.14.] 9.36.5.14. ([1] 1) [F92,F95,F99-OE1.1]

[9.36.5.14.] 9.36.5.14. ([2] 2) [F90,F91,F92,F95,F99-OE1.1]

[9.36.5.14.] 9.36.5.14. ([3] 3) [F92,F95,F99-OE1.1]

[9.36.5.14.] 9.36.5.14. ([4] 4) [F92,F95,F99-OE1.1]

[9.36.5.14.] 9.36.5.14. ([5] 5) [F92,F99-OE1.1]
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[9.36.5.14.] 9.36.5.14. ([6] 6) [F92,F95,F99-OE1.1]

[9.36.5.14.] 9.36.5.14. ([7] 7) [F92,F99-OE1.1]

[9.36.5.14.] 9.36.5.14. ([8] 8) [F92,F99-OE1.1]

[9.36.5.14.] 9.36.5.14. ([9] 9) [F92,F99,F95-OE1.1]

[9.36.5.14.] 9.36.5.14. ([10] 10) [F92,F99-OE1.1]

[9.36.5.15.] 9.36.5.15. ([1] 1) [F95,F99-OE1.1]

[9.36.5.15.] 9.36.5.15. ([2] 2) [F95,F99-OE1.1]

[9.36.5.15.] 9.36.5.15. ([3] 3) [F95,F99,F100-OE1.1]

[9.36.5.15.] 9.36.5.15. ([4] 4) [F95,F99-OE1.1]

[9.36.5.15.] 9.36.5.15. ([5] 5) [F95,F99-OE1.1]

[9.36.5.15.] 9.36.5.15. ([6] 6) [F95,F99-OE1.1]

[9.36.5.15.] 9.36.5.15. ([7] 7) [F95,F99-OE1.1]

[9.36.5.15.] 9.36.5.15. ([8] 8) [F95,F99,F100-OE1.1]

[9.36.5.15.] 9.36.5.15. ([9] 9) [F95,F99-OE1.1]

[9.36.5.15.] 9.36.5.15. ([10] 10) [F95,F99-OE1.1]

[9.36.5.15.] 9.36.5.15. ([11] 11) [F95,F99-OE1.1]

[9.36.5.15.] 9.36.5.15. ([12] 12) [F95,F99,F100-OE1.1]

[9.36.5.15.] 9.36.5.15. ([13] 13) [F95,F99,F100-OE1.1]

[9.36.5.15.] 9.36.5.15. ([14] 14) [F95,F99-OE1.1]

[9.36.5.15.] 9.36.5.15. ([15] 15) [F95,F99-OE1.1]

[9.36.5.15.] 9.36.5.15. ([16] 16) [F95,F99-OE1.1]

[9.36.5.16.] 9.36.5.16. ([1] 1) [F95,F99-OE1.1]

[9.36.5.16.] 9.36.5.16. ([2] 2) [F95,F99-OE1.1]

[9.36.5.16.] 9.36.5.16. ([3] 3) [F95,F99-OE1.1]

-- (--)

-- (--)

-- (--) [F90,F91,F92,F93,F95,F96,F98,F99,F100-OE1.1]

-- (--)

-- (--) [F90,F91,F92,F93,F95,F96,F98,F99,F100-OE1.1]
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-- (--)

-- (--) [F95-OE1.1]

-- (--)

-- (--) [F99-OE1.1]

-- (--) [F99-OE1.1]

-- (--)

-- (--)
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Proposed Change 1596

PROPOSED CHANGE

[9.36.3.10.] 9.36.3.10. Equipment Efficiency
[1] 1) HVAC equipment and components shall comply with the performance requirements stated in

Table 9.36.3.10. (See Note A-9.36.3.10.(1).)

Table [9.36.3.10.] 9.36.3.10.
HVAC Equipment Performance Requirements

Forming Part of Sentences 9.36.3.9.(2) and [9.36.3.10.] 9.36.3.10.([1] 1)

Type of
Component or

Equipment

Heating or
Cooling

Capacity, kW
Performance Testing

Standard Minimum Performance (1)

Air-Cooled Unitary Air Conditioners and Heat Pumps – Electrically Operated

SEER = 14.5

EER = 11.5
Split system ≤< 19 CSA C656

HSPF V = 7.1 (region 5 in
standard)

SEER = 14

EER = 11Single-package
system

≤< 19
CSA C656 (including

General Instruction No. 2)
HSPF V = 7.0 (region 5 in

standard)

All systems > 19 CAN/CSA-C746 See Level 2 in standard

Heat pumps, split
and single-package

≥ 19 See Table 5.2.12.1. of Division B of the NECB (PCF 1621)

Submit a comment

Code Reference(s): NBC15 Div.B 9.36.3.10.
Subject: HVAC Equipment Efficiency Table

Title: HVAC Equipment Performance Requirements

Description: This proposed change updates the HVAC equipment
performance requirements.

PROPOSED
CHANGE
A-9.36.3.10.(1)

PROPOSED CHANGE Table 9.36.3.10. Footnote
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Type of
Component or

Equipment

Heating or
Cooling

Capacity, kW
Performance Testing

Standard Minimum Performance (1)

Air conditioners, all
electrical phases,
split and single-
package

≥ 19 See Table 5.2.12.1. of Division B of the NECB (PCF 1621)

Single-Package Vertical Air Conditioners (SPVAC) and Heat Pumps (SPVHP)

SPVAC and SPVHP
in cooling mode

< 19 EER = 11

SPVAC and SPVHP
in heating mode

< 19

CAN/CSA-C746

COPh ≥ 3.3

SPVAC and SPVHP ≥ 19 See Table 5.2.12.1. of Division B of the NECB (PCF 1621)

Water-Cooled Unitary Air Conditioners and Heat Pumps – Electrically Operated

Ground-source and
water-source heat
pumps

open loop <≤ 40 CAN/CSA-C13256-1 COPc ≥ 4.75, COPh ≥ 3.6

closed loop COPc ≥ 3.93, COPh ≥ 3.1

Water-to-water heat
pumps

open loop <≤ 40 CAN/CSA-C13256-2 COPc ≥ 5.60, COPh ≥ 3.4

closed loop COPc ≥ 4.21, COPh ≥ 2.8

< 5 COPc ≥ 3.28, COPh ≥ 4.2Internal water-loop
heat pumps

≥ 5 and ≤ 40

CAN/CSA-C13256-1

COPc ≥ 3.52, COPh ≥ 4.2

< 19 ANSI/AHRI 210/240 or CTI
STD-201RS

COP = 3.54, ICOP = 3.60Water-cooled air
conditioners – all
types

≥ 19 See Table 5.2.12.1. of Division B of the NECB (PCF 1621)

Direct-Expansion Ground-Source Heat Pumps – Electrically Operated

EER = 13.0Direct-expansion
ground-source heat
pumps

≤ 21 CSA C748
COPh = 3.1

Packaged Terminal Air Conditioners (PTAC) and Heat Pumps (PTHP)

PROPOSED CHANGE Table 9.36.3.10. Footnote
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Type of
Component or

Equipment

Heating or
Cooling

Capacity, kW
Performance Testing

Standard Minimum Performance (1)

PTAC – all types
and modes

PTHP – all types
and modes

All capacities See Table 5.2.12.1. of Division B of the NECB (PCF 1621)

Room Air Conditioners and Room Air Conditioner Heat Pumps

< 2.3 CEER ≥ 11.0

≥ 2.3 and <
4.1

CEER ≥ 10.9

≥ 4.1 and <
5.9

CEER ≥ 10.7

≥ 5.9 and <
8.2

CEER ≥ 9.4

Louvered, without
reverse cycle

≥ 8.2 and
< 10.6

CEER ≥ 9.0

< 2.3 CEER ≥ 10.0

≥ 2.3 and <
3.2

CEER ≥ 9.6

≥ 3.2 and <
4.1

CEER ≥ 9.5

≥ 4.1 and <
5.9

CEER ≥ 9.3

Non-louvered,
without reverse
cycle

≥ 5.9 and
< 10.6

CEER ≥ 9.4

< 5.9 CEER ≥ 9.8Louvered, with
reverse cycle

≥ 5.9 and
< 10.6

CEER ≥ 9.3

< 4.1 CEER ≥ 9.3Non-louvered, with
reverse cycle

≥ 4.1 and
< 10.6

CSA C368.1

CEER ≥ 8.7

PROPOSED CHANGE Table 9.36.3.10. Footnote
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Type of
Component or

Equipment

Heating or
Cooling

Capacity, kW
Performance Testing

Standard Minimum Performance (1)

Room air
conditioner,
casement only

All capacities CEER ≥ 9.5

Room air
conditioner,
casement slider

All capacities CEER ≥ 10.4

Room air
conditioners with
reverse cycle

with louvered
sides

< 10.55 ANSI/AHAM RAC-1 EER = 8.5

without louvered
sides

EER = 8.0

< 1.8 EER = 10.7

≥ 1.8 and <
2.3

EER = 10.7

≥ 2.3 and <
4.1

EER = 10.8

≥ 4.1 and <
5.9

EER = 10.7

Room air
conditioners without
reverse cycle and
with louvered sides

≥ 5.9 EER = 9.4

< 5.9 EER = 9.9Room air
conditioner heat
pumps with
louvered sides

≥ 5.9 EER = 9.5

< 1.8 EER = 9.9

≥ 1.8 and <
2.3

EER = 9.9

≥ 2.3 and <
4.1

EER = 9.4

Room air
conditioners without
louvered sides and
without reverse
cycle

≥ 4.1 and <
5.9

CSA C368.1

EER = 9.4

PROPOSED CHANGE Table 9.36.3.10. Footnote
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Type of
Component or

Equipment

Heating or
Cooling

Capacity, kW
Performance Testing

Standard Minimum Performance (1)

≥ 5.9 EER = 9.4

< 4.1 EER = 9.2Room air
conditioner heat
pumps without
louvered sides

≥ 4.1
EER = 8.8

Room air
conditioner,
casement only

All capacities
EER = 9.5

Room air
conditioner,
casement slider

All capacities
EER = 9.5

Boilers

Electric boilers ≤88 < 88 — Must be equipped with
automatic water temperature

control (2)

≤88 < 88 CSA P.2 AFUE ≥ 90%Gas-fired boilers
(3)

> 88 and ≤
117.23≥ 88
and < 733

AHRI BTSANSI/AHRI
1500-2015 or DOE 10

CFR, Part 431, Subpart E,
Appendix A

Et ≥ 83%

≤ 88< 88 CSA B212 or
ANSI/ASHRAE 103CSA

P.2

AFUE ≥ 856%Oil-fired boilers

≥ 88 and ≤
733

ANSI/AHRI 1500-2015 or
DOE 10 CFR, Part 431,
Subpart E, Appendix A

Et ≥ 83%

Warm-Air Furnaces, Combination Warm-Air Furnace/Air-conditioning Units, Duct Furnaces
and Unit Heaters

Gas-fired warm-air
furnaces (3)

≤ 65.966
using single-

phase electric
current

CSA P.2 CAN/CSA-P.8

AFUE ≥ 92%95% and must be
equipped with a high-efficiency

constant torque or constant
airflow fan motor

PROPOSED CHANGE Table 9.36.3.10. FootnotePROPOSED CHANGE Table 9.36.3.10. FootnotePROPOSED CHANGE Table 9.36.3.10. FootnotePROPOSED CHANGE Table 9.36.3.10. Footnote
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Type of
Component or

Equipment

Heating or
Cooling

Capacity, kW
Performance Testing

Standard Minimum Performance (1)

> 65.9 and ≤
117.23≤ 66,
through-the-
wall furnace

Et ≥ 78.5%
AFUE ≥ 90%

≤ 66 using
three-phase

electric
current

AFUE ≥ 78% or Et ≥ 80%

> 66 and ≤
117.23

ANSI Z21.47-2016/CSA
2.3-2016

Et ≥ 80%

Commercial gas-
fired outdoor
packaged furnaces
(roof-top units) (3)

> 66 and
≤117.23

CAN/CSA-P.8 Et ≥ 80%

Gas-fired duct
furnaces (3) ≤ 117.23 ANSI Z83.8/CSA 2.6 Et ≥ 81%

Gas-fired unit
heaters (3) ≤ 117.23 CAN/CSA-P.11 Et ≥ 82%

Oil-fired warm-air
furnaces

≤ 66 CSA B212CSA P.2 AFUE ≥ 85%

Oil-fired duct
furnaces and unit
heaters

— UL 731CAN/CSA-B140.4 Ec ≥ 80%Et ≥ 81%

≤ 87.9 if
boiler-based

Combined space-
and water-heating
systems (combos)

≤ 73.2 if
based on

service water
heater

CAN/CSA-P.9 (4) TPF = 0.65TPF = 0.80

Integrated
mechanical systems

—All
capacities

CSA P.10 OTPF = 0.78OTPF = 0.85

Electric furnaces
≤ 66

No energy performance
test required

Must be equipped with a high-
efficiency constant torque or
constant airflow fan motor

PROPOSED CHANGE Table 9.36.3.10. FootnotePROPOSED CHANGE Table 9.36.3.10. FootnotePROPOSED CHANGE Table 9.36.3.10. FootnotePROPOSED CHANGE Table 9.36.3.10. FootnotePROPOSED CHANGE Table 9.36.3.10. Footnote
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Type of
Component or

Equipment

Heating or
Cooling

Capacity, kW
Performance Testing

Standard Minimum Performance (1)

Other

Gas-fired fireplaces
and stoves (3) — —CAN/CSA-P.4

FE ≥ 50% (see Sentence (2))
(5)

Solid-fuel-burning
space-heating
equipment (6)

—< 500 kW
output

capacity

EPA 40 CFR, Part 60,
Subpart AAA and Subpart
QQQQ, orCSA B415.1(6),

or EN 305-5:2012

See standard (7)

≤ 87.5≤ 16.6
L/day

EF ≥ 1.35See standard (7)

> 16.6 and
≤ 21.3 L/day

EF ≥ 1.50

> 21.3 and
≤ 25.5 L/day

EF ≥ 1.60

> 25.5 and
≤ 35.5 L/day

EF ≥ 1.70

Dehumidifiers

> 35.5 and
≤ 87.5 L/day

CAN/CSA-C749

EF ≥ 2.50

Unitary electric
resistance space
heaters (8)

All capacities
No energy performance

test required
—

Notes to Table [9.36.3.10.] 9.36.3.10.:

PROPOSED CHANGE Table 9.36.3.10. FootnotePROPOSED CHANGE Table 9.36.3.10. FootnotePROPOSED CHANGE Table 9.36.3.10. FootnotePROPOSED CHANGE Table 9.36.3.10. FootnotePROPOSED CHANGE Table 9.36.3.10. FootnotePROPOSED CHANGE Table 9.36.3.10. FootnotePROPOSED CHANGE Table 9.36.3.10. Footnote

Canadian Commission on Building and Fire Codes 1596

Last modified: 2020-01-15
Page: 7/10



The symbols and abbreviations that appear in this column have the following meanings:

AFUE = annual fuel utilization efficiency

CEER = combined energy-efficiency ratio, in (Btu/h)/W

COPc
= coefficient of performance in cooling mode, in W/W

COPh
= coefficient of performance in heating mode, in W/W

Ec
= combustion efficiency

EER = energy-efficiency ratio, in (Btu/h)/W (no metric equivalent)

EF = energy factor, in %/h

Et
= thermal efficiency

FE = fireplace efficiency

HSPF V = heating seasonal performance factor for region V (see map in CSA C656), in
watt-hours(Btu/h)/W

ICOP = integrated coefficient of performance, in W/W

OTPF = overall thermal performance factor

SEER = seasonal energy-efficiency ratio, in (Btu/h)/W (no metric equivalent)

TPF = thermal performance factor

(1)
PROPOSED CHANGE Table 9.36.3.10. Footnotereferrer

No standard addresses the performance efficiency of electric boilers; however, their efficiency
typically approaches 100%An automatic water temperature control device adjusts the temperature
of the water in the boiler so that the heat supplied corresponds more closely to the heat demanded
under varying outdoor temperatures.

(2)
PROPOSED CHANGE Table 9.36.3.10. Footnotereferrer

Includes propane.(3)
PROPOSED CHANGE Table 9.36.3.10. Footnotereferrer

See the exception stated in Sentence (3).(4)
PROPOSED CHANGE Table 9.36.3.10. Footnotereferrer

Sentence (2)(5)
PROPOSED CHANGE Table 9.36.3.10. Footnotereferrer

Does not include stoves with an oven whose volume is greater than 0.028 m3.(6)
PROPOSED CHANGE Table 9.36.3.10. Footnotereferrer

Minimum performance values are omitted from the Table in cases where the referenced standard
itself contains such requirements. Equipment tested to the referenced standards provides an
acceptable level of energy performance.

(7)
PROPOSED CHANGE Table 9.36.3.10. Footnotereferrer

Footnote
1

Footnote
2

Footnote
3
Footnote
4
Footnote
5
Footnote
6
Footnote
7

Footnote
8
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See Sentence 9.36.3.6.(3).(8)
PROPOSED CHANGE Table 9.36.3.10. Footnotereferrer

[2] 2) Natural gas and propane fireplaces shall be
[a] a) direct-vent (sealed), and
[b] b) pilot-on-demand, interrupted or intermittent ignition systems without a standing pilot

light.

[3] 3) The heat source component of combined space- and service water heating systems that are
not within the scope of CAN/CSA-P.9, "Performance of Combined Space and Water Heating
Systems (Combos)", shall meet the performance requirements stated in Table 9.36.3.10. for
the applicable equipment type. (See Note A-9.36.3.10.(3).)

RATIONALE

Problem

The standards and performance requirements for HVAC equipment in Subsection 9.36.3. are out of date and
do not align with current and anticipated minimum Canadian standards for the manufacture and sale of these
devices.

Justification - Explanation

This proposed change will align Subsection 9.36.3. with current and anticipated standards for the performance
of HVAC equipment.

Impact analysis

This proposed change will have limited impact due to the fact that the equipment is already or soon to be
regulated to these performance levels through regulations beyond the National Building Code. Alignment of
the National Building Code requirements and regulations for manufacture and sale will reduce confusion and
inconsistency in the market.

Enforcement implications

No enforcement implications beyond practices required to enforce existing provisions.

Who is affected

Builders, manufacturers, designers, homeowners, retailers, and building officials.

PROPOSED
CHANGE
A-9.36.3.10.(3)
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OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[9.36.3.10.] 9.36.3.10. ([1] 1) [F95,F98,F99-OE1.1]

[9.36.3.10.] 9.36.3.10. ([2] 2) [F95,F98,F99-OE1.1]

[9.36.3.10.] 9.36.3.10. ([3] 3) no attributions
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Proposed Change 1597

PROPOSED CHANGE

[9.36.4.2.] 9.36.4.2. Equipment Efficiency
[1] 1) Service water heaters, boilers, pool heaters and storage tanks shall comply with the

performance requirements stated in Table 9.36.4.2. (See Note A-9.36.4.2.(1).)

[2] 2) Hot service water storage tanks not listed in Table 9.36.4.2. shall be covered with insulation
having a minimum thermal resistance of 1.8 (m2·K)/W.

Table [9.36.4.2.] 9.36.4.2.
Service Water Heating Equipment Performance StandardsRequirements

Forming Part of Sentences [9.36.4.2.] 9.36.4.2.([1] 1) and ([2] 2)

Type of
EquipmentComponent

Input (1) Performance Testing
Standard

Performance
Requirement (2)

Storage-Type Service Water Heaters

SL ≤ 35 + (0.20 VrV) (top
inlet)

≤ < 12 kW (Vr ≥
50 L tobut ≤ 270 L

capacity)
SL ≤ 40 + (0.20 VrV)

(bottom inlet)Electric

≤ < 12 kW (Vr >
270 L andbut

≤ 454 L capacity)

CAN/CSA-C191

SL ≤ (0.472 VrV) – 38.5
(top inlet)

Submit a comment

Code Reference(s): NBC15 Div.B 9.36.4.2.
Subject: Service Water Heating Equipment Efficiency Table

Title: Service Water Heating Equipment Performance
Requirements

Description: This proposed change updates the service water heating
equipment performance requirements.

PROPOSED
CHANGE
A-9.36.4.2.(1)

PROPOSED CHANGE Table 9.36.4.2. FootnotePROPOSED CHANGE Table 9.36.4.2. Footnote
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SL ≤ (0.472 Vr V) – 33.5
(bottom inlet)

> ≥ 12 kW (> 75 L
capacity)

ANSI Z21.10.3/CSA
4.3 and or DOE 10

CFR, Part 431,
Subpart G, Appendix

B

S ≤ = 0.30 +27 (102.2/Vm
Vs)

Heat pump water
heaters

≤ 24 A and
≤ 250 V

CAN/CSA-C745 EF ≥ 2.01

< 22 kW and first-
hour rating < 68 L

EF ≥ 0.67 – 0.0005V UEF
≥ 0.3456 – (0.00053 Vs)

< 22 kW and first-
hour rating ≥ 68 L

but < 193 L

UEF ≥ 0.5982 – (0.00050
Vs)

< 22 kW and first-
hour rating ≥ 193 L

but < 284 L

UEF ≥ 0.6483 – (0.00045
Vs)

< 22 kW and first-
hour rating ≥ 284 L

CAN/CSA-P.3

UEF ≥ 0.6920 – (0.00034
Vs)

> 22 kW but ≤
30.5 kW and Vr ≤

454 L

UEF ≥ 0.8107 – (0.00021
Vs)

Gas-fired (3)

≥ 22 kW

DOE 10 CFR, Part
431, Subpart G,

Appendix A
ANSIZ21.10.3/CSA4.3

Et ≥80 90% and SL ≤
standby loss rated input
(4) (800+16.57√Vs 0.84
(Q/0.234 + 16.57 √ Vs)

≤ 30.5 kW and
first-hour rating <

68 L

EF ≥ 0.5968 – (0.0005 Vr
V,) or UEF ≥ 0.2509 –

(0.00032 Vs)

≤ 30.5 kW and
first-hour rating ≥
68 L but < 193 L

EF ≥ 0.68 – (0.0005 Vr) or
UEF ≥ 0.5330 – (0.00042

Vs)
Oil-fired

≤ 30.5 kW and
first-hour rating ≥
193 L but < 284 L

CAN/CSA-B211 for
EF or CAN/CSA-P.3

for UEF

EF ≥ 0.68 – (0.0005 Vr)
or UEF ≥ 0.6078 –

(0.00042 Vs)

PROPOSED CHANGE Table 9.36.4.2. FootnotePROPOSED CHANGE Table 9.36.4.2. Footnote
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≤ 30.5 kW and
first-hour rating ≥

284 L

EF ≥ 0.68 – (0.0005 Vr,)
or UEF ≥ 0.6815 –

(0.00037 Vs)

> 30.5 kW but
≤ 40.99 kW and Vr

≤ 454 L

UEF ≥ 0.6740 –
(0.00035 Vs)

> 30.540.99 kW

ANSI Z21.10.3/CSA
4.3 and DOE 10 CFR,
Part 431, Subpart G,

Appendix A

Et ≥ 7880% and SL ≤
(Q/0.234 + 16.57√

Vs)standby loss ≤ ( reted
input /800)+16.57.√Vs

Tankless Service Water Heaters

≤ 73.2 < 58.56
kW, Vr ≤ 7.6 L and
max. flow rate <

6.4 L/min

UEF ≥ 0.86 EF ≥ 0.86

< 58.56 kW, Vr ≤
7.6 L and max.
flow rate ≥ 6.4

L/min

CAN/CSA-P.7 3

UEF ≥ 0.87Gas-fired

>73.2 ≥ 58.56 kW,
Vr ≤ 37.85 L and
input rate to Vr
ratio ≥ 309 W/L

ANSI Z21.10.3/CSA
4.3 and DOE 10 CFR,
Part 431, Subpart G,

Appendix C

Et ≥ 8094%

≤ 61.5 kW (5)
DOE 10 CFR, Part

430, Subpart B,
Appendix E

EF ≥ 0.59 − (0.0019 Vm)

Oil-fired

Other
ANSI Z21.10.3/CSA

4.3 and DOE 10 CFR,
Part 431, Subpart G

Et ≥ 80%

Electric — — (6)

≤ 87.9 kW if boiler-
basedCombined space- and

water-heating systems
(combos)

≤ 73.2 kW if based
on service water

heater

CAN/CSA-P.9 TPF = 0.6580

Integrated mechanical
systems

— CSA P.10 OTPF = 0.7885

PROPOSED CHANGE Table 9.36.4.2. FootnotePROPOSED CHANGE Table 9.36.4.2. Footnote
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Pool Heaters

Gas-fired (3) < 117.2 kW
ANSI Z21.56/CSA 4.7

or CSA P.6
Et ≥ 82%

Oil-fired — CSA B140.12 Et ≥ 75%

Notes to Table [9.36.4.2.] 9.36.4.2.:

1 kW = 3 412 Btu/h(1)
PROPOSED CHANGE Table 9.36.4.2. Footnotereferrer

The symbols and abbreviations used in this column have the following meanings:

EF = energy factor, in %/h

Et
= thermal efficiency with a 38.9°C (70°F) water temperature difference

OTPF = overall thermal performance factor

Q = nameplate input rate, in kW

S = standby losses, in %/h (percentage heat content of stored water per hour)

SL = standby losses, in W

TPF = thermal performance factor

UEF = uniform energy factor

V = storage volume, in L, as specified by the manufacturer

Vm
= measured storage volume, in US gallons

Vr
= rated nominal storage volume, in L

Vs
= measured storage volume, in L

(2)
PROPOSED CHANGE Table 9.36.4.2. Footnotereferrer

Includes propane.(3)
PROPOSED CHANGE Table 9.36.4.2. Footnotereferrer

Rated input is measured in watts.(4)
PROPOSED CHANGE Table 9.36.4.2. Footnotereferrer

Consistent with the U.S. Congress "National Appliance Energy Conservation Act of
1987"."National Appliance Energy Conservation Act of 1987".

(5)
PROPOSED CHANGE Table 9.36.4.2. Footnotereferrer

No standard addresses the performance efficiency of electric tankless service water heaters;
however, their efficiency typically approaches 100%.

(6)
PROPOSED CHANGE Table 9.36.4.2. Footnotereferrer

PROPOSED CHANGE Table 9.36.4.2. Footnote

Footnote
1
Footnote
2

Footnote
3
Footnote
4
Footnote
5

Footnote
6
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[3] 3) Except for components that are required to be installed outdoors, service water heating
equipment shall be installed in a conditioned space. (See Note A-9.36.4.2.(3).)

RATIONALE

Problem

The standards and performance requirements for service water heating equipment in Subsection 9.36.4. are out
of date and do not align with current and anticipated minimum Canadian standards for the manufacture and
sale of these devices.

Justification - Explanation

The proposed change will align Subsection 9.36.4. with current and anticipated standards for the performance
of service water heating equipment.

Impact analysis

The proposed change will have limited impact due to the fact that the equipment is already or soon to be
regulated to these performance levels through regulations beyond the National Building Code. Alignment of
the National Building Code requirements and regulations for manufacture and sale will reduce confusion and
inconsistency in the market.

Enforcement implications

No enforcement implications beyond practices required to enforce existing provisions.

Who is affected

Builders, manufacturers, designers, homeowners, retailers, and building officials.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[9.36.4.2.] 9.36.4.2. ([1] 1) [F96,F98-OE1.1]

[9.36.4.2.] 9.36.4.2. ([2] 2) [F93,F96-OE1.1]

[9.36.4.2.] 9.36.4.2. ([3] 3) [F98-OE1.1]

PROPOSED
CHANGE
A-9.36.4.2.(3)
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Proposed Change 1608

PROPOSED CHANGE

[9.36.5.2.] 9.36.5.2. Definitions
(See Note A-9.36.5.2.)

[1] 1) For the purpose of this Subsection, the term “reference house” shall mean a hypothetical replica of the proposed house design
using the same energy sources for the same functions and having the same environmental requirements, occupancy, climatic
data and operating schedules, but made to comply with all applicable prescriptive requirements of Subsections 9.36.2.
to 9.36.4.

[2] 1) For the purpose of this Subsection, the term “proposed house” shall mean a modelled replica of the actual house under
consideration, in which some elements covered in Subsections 9.36.2. to 9.36.4. are specific to the actual house, while other
elements not covered in those Subsections, but that are necessary to the calculation of the annual energy consumption, are
assigned default values.

[3] 2) For the purpose of this Subsection, the term “annual energy consumption” shall mean the annual sum of service water heating
and space-conditioning energy consumption of the proposed house design, as calculated in accordance with this Subsection.

[4] 3) For the purpose of this Subsection, the term “house energy target” shall mean the annual energy consumption of the reference
house, as calculated in accordance with this Subsection.

[5] 4) For the purpose of this Subsection, the term “principal ventilation rate” shall mean the normal operating exhaust capacity of
the principal ventilation fan as required by Article 9.32.3.3.

[9.36.5.3.] 9.36.5.3. Compliance
(See Note A-9.36.5.3.)

[1] 1) The performance compliance calculations shall determine
[a] a) the annual energy consumption of the proposed house, and
[b] b) the house energy target of a reference house.

[2] 2) The annual energy consumption of the proposed house shall not exceed the house energy target of the reference house. (See
Note A-9.36.5.3.(2).)

[3] 3) In establishing the house energy target, building components, systems and assemblies shall be accounted for in accordance
with the prescriptive requirements of Subsections 9.36.2. to 9.36.4. for the climate zone under consideration.

[4] 4) In establishing the annual energy consumption, building components, systems and assemblies that are addressed in the scope
of the prescriptive requirements of Subsections 9.36.2. to 9.36.4. shall be accounted for for the climate zone under
consideration.

[5] 5) Where the construction techniques or building components, systems or assemblies used are more energy-efficient than those
prescribed by the prescriptive requirements, the performance compliance calculations are permitted to take this increased
performance level into account in the determination of the annual energy consumption, provided it can be quantified and is not
dependent on occupant interaction.

[6] 6) Both the proposed and reference houses shall be modeled using the same climatic data, soil conditions, operating schedules in
Article 9.36.5.4. and temperature set-points.

Submit a comment

Code Reference(s): NBC15 Div.B 9.36.5.2.
NBC15 Div.B 9.36.5.3.
NBC15 Div.B 9.36.5.4.
NBC15 Div.B 9.36.5.8.
NBC15 Div.B 9.36.5.12.

Subject: Performance Compliance - Other

Title: Alignment of Subsection 9.36.5. with the EnerGuide Rating System

Description: This proposed change revises certain provisions in Subsection 9.36.5. to align
them with the EnerGuide Rating System.

PROPOSED
CHANGE
A-9.36.5.2.

PROPOSED
CHANGE
A-9.36.5.3.(2)
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Note A-9.36.5.3. Compliance.
Where a Part 9 building contains more than one dwelling unit, compliance with Section 9.36. can be demonstrated on a per-unit basis. For
dwelling units that are house-like in form, such as single detached houses, semi-detached houses, row houses and townhouses, this approach is
commonly used as it can simplify airtightness testing. For dwelling units that are apartment-like in form, airtightness testing can be simplified
by subdividing buildings into zones containing one or more dwelling units that are connected by a common space.

[9.36.5.4.] 9.36.5.4. Calculation Methods
[1] 1) Except as provided in Sentence (2), the energy model calculations shall account for the annual energy consumption of systems

and equipment required for
[a] a) space heating,
[b] b) ventilation,
[c] c) service water heating, and
[d] d) where installed, space cooling.

(See Note A-9.36.5.4.(1).)

[2] 2) Redundant or back-up equipment for the systems and equipment listed in Sentence (1) is permitted to be excluded from the
energy model, provided it is equipped with controls and is not required to meet the space-conditioning load of the house. (See
Note A-9.36.5.4.(2).)

[3] 3) The schedules used in the energy model shall
[a] a) be based on a time interval not greater than one hour, where the energy model evaluates the performance of the house

over hourly intervals, or
[b] b) be applied in an hourly-bin model then averaged, where the energy model does not evaluate the performance of the

house over hourly intervals.

[4] 4) The energy model calculations shall account for the loads due to heat gains from occupants, lighting and miscellaneous
equipment, which shall be fixed for every day of the year, by using the default schedule provided in Table 9.36.5.4. for every
day of the year and such loads shall be
[a] a) multiplied by the following adjustment factors, as applicable: following the schedule provided in Table 9.36.5.4.-2020,

and
[i] i) 1 for a house with or without a secondary suite,

[ii] ii) 0.625 for each suite in a residential building containing 2 suites,
[iii] iii) 0.606 for each suite in a residential building containing 3 suites, or
[iv] iv) 0.598 for each suite in a residential building containing more than 3 suites, and

[b] b) increasing theincreased loads for each hour by 3.58 W per square metre of floor area in common spaces, if applicable.

Table [9.36.5.4.] 9.36.5.4.
Default Schedule for Internal Heat Gain Loads (1)

Forming Part of Sentence [9.36.5.4.] 9.36.5.4.([4] 4)

Houses without a Secondary Suite (2)

Average Load, in W, Before Noon

12 a.m. 1 a.m. 2 a.m. 3 a.m. 4 a.m. 5 a.m. 6 a.m. 7 a.m. 8 a.m. 9 a.m. 10 a.m. 11 a.m.

786
646

552
454

549452 523431 521429 547450 634522 726597 847696 880724 906745 986811

Average Load, in W, After Noon

12 p.m. 1 p.m. 2 p.m. 3 p.m. 4 p.m. 5 p.m. 6 p.m. 7 p.m. 8 p.m. 9 p.m. 10 p.m. 11 p.m.

992815 934768 898738 911749 924760 1
089895

1
4101159

1
5881305

1
5681288

1
4831218

1
194981

952783

Each Dwelling Unit in Residential Buildings with Two or More Dwelling Units (2)

Average Load, in W, Before Noon

PROPOSED
CHANGE
A-9.36.5.4.(1)

PROPOSED
CHANGE
A-9.36.5.4.(2)

PROPOSED CHANGE Table 9.36.5.4. FootnotePROPOSED CHANGE Table 9.36.5.4. FootnotePROPOSED CHANGE Table 9.36.5.4. Footnote
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12 a.m. 1 a.m. 2 a.m. 3 a.m. 4 a.m. 5 a.m. 6 a.m. 7 a.m. 8 a.m. 9 a.m. 10 a.m. 11 a.m.

397 284 283 270 269 282 324 368 426 442 455 493

Average Load, in W, After Noon

12 p.m. 1 p.m. 2 p.m. 3 p.m. 4 p.m. 5 p.m. 6 p.m. 7 p.m. 8 p.m. 9 p.m. 10 p.m. 11 p.m.

496 468 451 457 463 543 697 783 773 732 593 477

Notes to Table [9.36.5.4.] 9.36.5.4.:

The schedule indicates at what time of day the heat gains from internal loads and hot water draws the metabolic activity of the
occupants and occupant-dependent appliance, lighting and receptacle electrical loads are present; it does not account for heat gains
from exterior lighting and from, lighting of unconditioned spaces, service water heating systems and HVAC equipment.

(1)
PROPOSED CHANGE Table 9.36.5.4. Footnotereferrer

See Note A-Table 9.36.5.4.(2)
PROPOSED CHANGE Table 9.36.5.4. Footnotereferrer

[5] 5) The energy model calculations shall account for the following space-heating temperature set-points:
[a] a) 2120°C in all living spaces above the basement,
[b] b) 19°C in basements and common spaces, and
[c] c) 15°C in crawl spaces intended to be conditioned spaces.

[6] 6) The energy model calculations shall account for a space-cooling temperature set-point of 25°C in all conditioned spaces
served by the cooling system.

[7] 7) The energy model calculations shall account for a thermostatic control that responds to fluctuations of ±0.5°C from the
temperature set-point. (See Note A-9.36.5.4.(7).)

[8] 8) If a computer program is used to carry out the compliance calculations, the calculation methods employed in the energy model
shall
[a] a) be used for both the reference and proposed houses, and
[b] b) be tested in accordance with ANSI/ASHRAE 140, "Evaluation of Building Energy Analysis Computer Programs",

with variations in the computer program from the range recommended therein reported in accordance with Division C.

[9] 9) The proposed and reference houses shall both be modeled using the same approach and assumptions, except where building
components or energy efficiency features are permitted by this Subsection to be different.

[10] 10) The energy model calculations shall account for the effect of airtightness in accordance with Sentence 9.36.5.10.(10) or (11),
as applicable.

[11] 11) The energy model calculations shall account for heat transfer through elements separating conditioned space from
unconditioned space, the exterior or the ground.

Note A-Table 9.36.5.4. Terminology Used in Table 9.36.5.4.
The phrase “houses without a secondary suite” refers to buildings and dwelling units that are house-like in form, whether or not the units therein
are subdivided by firewalls or fire separations. It encompasses housing forms, such as single detached houses, semi-detached houses, row
houses and townhouses, which do not typically share significant common conditioned spaces and have private entrances from the exterior.

The phrase “each dwelling unit in residential buildings with two or more dwelling units” refers to dwelling units that are apartment-like in form,
such as those in multi-unit residential buildings and stacked units in duplexes and triplexes, which typically share common spaces such as
corridors and exterior entrances.

[9.36.5.8.] 9.36.5.8. Service Water Heating System Calculations
[1] 1) The energy model calculations shall account for the energy consumption of all service water heating systems.

[2] 2) The performance requirements stated in Table 9.36.4.2. shall be used in the energy model calculations.

[3] 3) Where piping or standby losses are accounted for in the energy model calculations, they shall be included for both the
proposed and reference houses, including their effect on space heating and cooling, and calculated the same way for both
houses.

[4] 4) The energy model calculations shall use a supply cold water temperature, in °C, that is
[a] a) equal to –0.002 (HDD) + 20.3, where HDD < 7 999,

Footnote
1

Footnote
2

PROPOSED
CHANGE
A-9.36.5.4.(7)

Canadian Commission on Building and Fire Codes 1608

Last modified: 2020-01-15
Page: 3/6



[b] b) equal to 4.3, where HDD ≥ 8 000, or
[c] c) determined based on the ground and air temperatures in the climatic data file.

[5] 5) Except as provided in Sentence (8), Tthe energy model calculations shall use a service water delivery temperature of 55˚C.
(See Note A-9.36.5.8.(5).)

[6] 6) For service hot water usage other than for showering, Tthe energy model calculations shall take into account the service water
heating use schedule presented in Table 9.36.5.8. using a load of
[a] a) 22597 L/ day for houses with or without a secondary suite, or
[b] b) 14065 L/day perfor each dwelling unit for other types of in residential buildings with two or more dwelling units.

Table [9.36.5.8.] 9.36.5.8.
Default Schedule of Service Water Heating Use

Forming Part of Sentence [9.36.5.8.] 9.36.5.8.([6] 6)

Type of Small
Residential

Building
Distribution of Hourly Draws on Service Water Heating, L/h

12
a.m.

1 a.m. 2 a.m. 3 a.m. 4 a.m. 5 a.m. 6 a.m. 7 a.m. 8 a.m. 9 a.m. 10 a.m. 11 a.m.

0 0 0 0 0 0 0 52.2 208.6 3012.9 5523.7 27.511.9

12
p.m.

1 p.m. 2 p.m. 3 p.m. 4 p.m. 5 p.m. 6 p.m. 7 p.m. 8 p.m. 9 p.m. 10 p.m. 11 p.m.

Houses with or
without a secondary
suite
(22597 L/day/house)

7.53.2 2.51.1 52.2 12.55.4 22.59.7 156.5 156.5 52.2 2.51.1 0 0 0

12
a.m.

1 a.m. 2 a.m. 3 a.m. 4 a.m. 5 a.m. 6 a.m. 7 a.m. 8 a.m. 9 a.m. 10 a.m. 11 a.m.

0 0 0 0 0 0 0 3.11.4 12.45.7 18.78.6 34.215.8 17.17.9

12
p.m.

1 p.m. 2 p.m. 3 p.m. 4 p.m. 5 p.m. 6 p.m. 7 p.m. 8 p.m. 9 p.m. 10 p.m. 11 p.m.

Each Dwelling units
in other types of
residential buildings
with two or more
(140 L/day/dwelling
units
(65 L/day/dwelling
unit) 4.72.2 1.60.7 3.11.4 7.83.6 146.5 9.34.3 9.34.3 3.11.4 1.60.7 0 0 0

[7] --) The energy model calculations shall take into account daily service hot water usage for showering
[a] a) at 7 a.m. for 15 mins for houses without a secondary suite, or
[b] b) at 7 a.m. for 10 mins for each dwelling unit in residential buildings with two or more dwelling units.

[8] --) The energy model shall set the service water delivery temperature for showering to 41°C at the shower head, with a flow rate
of 7.6 L/min.

[9.36.5.12.] 9.36.5.12. Modeling Service Water Heating System of Proposed House
[1] 1) The service water heating system used in the energy model calculations shall be sized as specified in the design for the

proposed house.

[2] 2) The energy model calculations may include
[a] a) piping losses, and
[b] b) drain-water heat recovery, provided the calculation of the heat recovered is based on the efficiency of the drain-water

heat-recovery unit specified for the proposed house and the energy savings are determined using a drain-water
[i] i) inlet temperature to the recovery system of 36°Cthe calculation of the heat recovered is based on the

performance of the drain-water heat-recovery unit specified, as determined in accordance with CSA B55.1,
“Test method for measuring efficiency and pressure loss of drain water heat recovery units,” using a drain-
water inlet temperature of 35°C, and

[ii] ii) flow rate of 9.5 L/min, and

PROPOSED
CHANGE
A-9.36.5.8.(5)
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[iii] iii) flow that is available for recovery 15 min/day for a house and 10 min/day per suite for a multi-unit residential
building with more than 2 suites.where there are one or two above-ground showers, all of them are served by
the drain-water heat-recovery unit, and where there are more than two above-ground showers, at least two of
them are served by the drain-water heat-recovery unit.

(See Note A-9.36.5.12.(2).)

RATIONALE

Problem

Some of the assumptions used in Subsection 9.36.5. of the National Building Code (NBC) do not reflect the latest research in housing and are
not aligned with those used in Natural Resources Canada (NRCan) ’s EnerGuide Rating System (ERS). The absence of such alignment results
in the NBC not benefiting from the tools and network of energy advisors out in the field and missing the opportunity of simplifying the use of
performance modeling.

NRCan updated many aspects of the ERS, including the energy modeling software (HOT2000) to reflect current research in Canadian housing.
This update happened in parallel with the development of Section 9.36. of the NBC 2015, but not all updated elements were incorporated in
time to meet the publication timelines.

Justification - Explanation

Aligning Subsection 9.36.5. with the ERS will create a seamless environment for performance-based codes, home energy labeling, and housing
energy programs. EnerGuide and its Reference House are already used as a code compliance path in Alberta and British Columbia. Alignment
of NBC with EnerGuide and HOT2000, will ensure industry, and the provinces and territories continue to benefit from ERS tools.

Impact analysis

Alignment of Subsection 9.36.5. with the ERS will allow builders who are participating in one of NRCan’s voluntary programs, or who are
using the ERS for labelling, to use the same modelling tools and techniques for these voluntary programs and code compliance with Subsection
9.36.5.. It would also provide the ability to combine voluntary or mandatory labelling programs with code compliance, streamlining
implementation and enforcement, and thus resulting in reduced costs for the industry. As such, this proposed change provides a financial benefit
to builders by reducing the need for two energy models to be run on the same house, one for compliance the other for labelling. Builders who
do not use ERS will need to make adjustments to their energy models to comply with the proposed changes, but these changes do not have a
material impact on the design or cost to build a building.

Enforcement implications

The proposed change will enable Code users to share common tools between Subsection 9.36.5 and ERS. It opens up the possibility of AHJs
accepting the reference house generated in ERS as a suitable proxy for the reference house in Subsection 9.36.5. It is expected to result in
facilitating a decrease in use of resources for enforcement.

Who is affected

Builders, energy advisors, manufacturers, designers, homeowners, retailers and building officials.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED PROVISIONS

[9.36.5.2. 9.36.5.2.] 9.36.5.2. ([1 2] 1) no attributions

[9.36.5.2. 9.36.5.2.] 9.36.5.2. ([1 2] 1) no attributions

[9.36.5.2.] 9.36.5.2. ([3] 2) no attributions

[9.36.5.2.] 9.36.5.2. ([4] 3) no attributions
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[9.36.5.2.] 9.36.5.2. ([5] 4) no attributions

[9.36.5.3.] 9.36.5.3. ([1] 1) no attributions

[9.36.5.3.] 9.36.5.3. ([2] 2) [F92,F93,F95,F96,F98,F99,F100-OE1.1]

[9.36.5.3.] 9.36.5.3. ([3] 3) [F92,F93,F95,F96,F98,F99,F100-OE1.1]

[9.36.5.3.] 9.36.5.3. ([4] 4) [F92,F93,F95,F96,F98,F99,F100-OE1.1]

[9.36.5.3.] 9.36.5.3. ([5] 5) [F92,F93,F95,F96,F98,F99,F100-OE1.1]

[9.36.5.3.] 9.36.5.3. ([6] 6) [F99-OE1.1]

[9.36.5.4.] 9.36.5.4. ([1] 1) no attributions

[9.36.5.4.] 9.36.5.4. ([2] 2) no attributions

[9.36.5.4.] 9.36.5.4. ([3] 3) [F99-OE1.1]

[9.36.5.4.] 9.36.5.4. ([4] 4) [F99-OE1.1]

[9.36.5.4.] 9.36.5.4. ([5] 5) [F95,F99-OE1.1]

[9.36.5.4.] 9.36.5.4. ([6] 6) [F95,F99-OE1.1]

[9.36.5.4.] 9.36.5.4. ([7] 7) [F95,F99-OE1.1]

[9.36.5.4.] 9.36.5.4. ([8] 8) [F99-OE1.1]

[9.36.5.4.] 9.36.5.4. ([9] 9) [F99-OE1.1]

[9.36.5.4.] 9.36.5.4. ([10] 10) [F90,F99-OE1.1]

[9.36.5.4.] 9.36.5.4. ([11] 11) [F90,F99-OE1.1]

[9.36.5.8.] 9.36.5.8. ([1] 1) [F96,F99-OE1.1]

[9.36.5.8.] 9.36.5.8. ([2] 2) [F96,F99-OE1.1]

[9.36.5.8.] 9.36.5.8. ([3] 3) [F96,F99-OE1.1]

[9.36.5.8.] 9.36.5.8. ([4] 4) [F96,F99-OE1.1]

[9.36.5.8.] 9.36.5.8. ([5] 5) [F96,F99-OE1.1]

[9.36.5.8.] 9.36.5.8. ([6] 6) [F96,F99-OE1.1]

-- (--) [F96,F99-OE1.1]

-- (--) [F96,F99-OE1.1]

[9.36.5.12.] 9.36.5.12. ([1] 1) [F96,F99-OE1.1]

[9.36.5.12.] 9.36.5.12. ([2] 2) no attributions
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Proposed Change 1620

PROPOSED CHANGE

[9.36.5.3.] 9.36.5.3. Compliance
[1] 1) The performance compliance calculations shall determine the annual energy consumption of

the proposed house and the house energy target of a reference house in accordance with
[a] a) the annual energy consumption of the proposed house, andthis Subsection, or
[b] b) the house energy target of a reference house.the EnerGuide Rating System, version

15, and Sentence (2).

[2] 2) The annual energy consumption of the proposed house shall not exceed the house energy
target of the reference house. (See Note A-9.36.5.3.(2).)

[3] 3) In establishing the house energy target, building components, systems and assemblies shall
be accounted for in accordance with the prescriptive requirements of Subsections 9.36.2.
to 9.36.4. for the climate zone under consideration.

[4] 4) In establishing the annual energy consumption, building components, systems and assemblies
that are addressed in the scope of the prescriptive requirements of Subsections 9.36.2.
to 9.36.4. shall be accounted for for the climate zone under consideration.

[5] 5) Where the construction techniques or building components, systems or assemblies used are
more energy-efficient than those prescribed by the prescriptive requirements, the
performance compliance calculations are permitted to take this increased performance level
into account in the determination of the annual energy consumption, provided it can be
quantified and is not dependent on occupant interaction.

[6] 6) Both the proposed and reference houses shall be modeled using the same climatic data, soil
conditions, operating schedules in Article 9.36.5.4. and temperature set-points.

Submit a comment

Code Reference(s): NBC15 Div.B 9.36.5.3.
Subject: Performance Compliance - Other

Title: Referencing the EnerGuide Rating System in Subsection
9.36.5.

Description: This proposed change introduces the EnerGuide Rating
System as an alternative compliance path to Subsection
9.36.5.

PROPOSED
CHANGE
A-9.36.5.3.(2)
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RATIONALE

Problem

Currently, the National Building Code (NBC) is silent on the use of EnerGuide Rating System (ERS) as an
alternative compliance path. The intention, however, when Section 9.36. was originally developed was to align
it with the energy modelling procedures in the ERS. Without an alternative compliance path, builders who are
voluntarily using ERS are technically required to complete a second energy model using the specific
requirements in Subsection 9.36.5., such as manually modelling the reference building and using the specific
operating assumptions in Subsection 9.36.5. This required duplication creates a disincentive for builders who
use ERS voluntarily and causes confusion for those enforcing the Code.

Justification - Explanation

Referencing ERS as an acceptable compliance path in Subsection 9.36.5. will ensure that builders who are
voluntarily using ERS will not be required to complete duplicate energy modelling to demonstrate compliance
with Subsection 9.36.5. Referencing ERS will also enable energy models to use the automatically generated
reference building that is part of ERS procedures, rather than manually modelling a reference building and the
proposed building.

Subsection 9.36.5. is intended to align with the procedures for new buildings in ERS and referencing ERS
directly in this Subsection will ensure that this outcome is fully achieved.

Referencing ERS version 15 will ensure that the builders use the updated ERS version for Code compliance.
As builders are encouraged or required to build to higher levels of energy efficiency, ensuring alignment of
ERS and NBC will avoid confusion in the industry and possible barriers to improved energy efficiency using
ERS.

Impact analysis

Referencing ERS directly in Subsection 9.36.5. will reduce confusion and duplication for builders who
voluntarily use ERS. This change will have no impact on builders who use the modelling requirements in
Subsection 9.36.5. This may encourage more builders to use ERS for Code compliance, which would increase
the number of new buildings with ERS ratings and labels for homeowners.

Enforcement implications

This change will allow building officials to rely on ERS compliance documentation for compliance with the
NBC. This is already a practice that is common in some jurisdictions.
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Who is affected

Builders, energy advisors, manufacturers, designers, homeowners, retailers and building officials.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[9.36.5.3.] 9.36.5.3. ([1] 1) no attributions

[9.36.5.3.] 9.36.5.3. ([1] 1) no attributions

[9.36.5.3.] 9.36.5.3. ([2] 2) [F92,F93,F95,F96,F98,F99,F100-OE1.1]

[9.36.5.3.] 9.36.5.3. ([3] 3) [F92,F93,F95,F96,F98,F99,F100-OE1.1]

[9.36.5.3.] 9.36.5.3. ([4] 4) [F92,F93,F95,F96,F98,F99,F100-OE1.1]

[9.36.5.3.] 9.36.5.3. ([5] 5) [F92,F93,F95,F96,F98,F99,F100-OE1.1]

[9.36.5.3.] 9.36.5.3. ([6] 6) [F99-OE1.1]
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Proposed Change 1541

PROPOSED CHANGE

[3.2.1.4.] 3.2.1.4. Allowable Fenestration and Door Area
[1] 1) The maximum allowable total vertical fenestration and door area to gross wall area ratio

(FDWR), determined in accordance with Article 3.1.1.6., shall be as follows:

FDWR = 0.40 for HDD ≤ 4000,

FDWR = 2000 − (0.2 × HDD)
3000 for 4000 < HDD < 7000, and

FDWR = 0.20 for HDD ≥ 7000,

FDWR = 0.30 for HDD ≤ 4000,

FDWR = 1700 − (0.2 × HDD)
3000 for 4000 < HDD < 7000, and

FDWR = 0.10 for HDD ≥ 7000,

where

(See Note A-3.2.1.4.(1).)

[2] 2) The total skylight area shall be less than 52% of the gross roof area as determined in
Article 3.1.1.6.

Note A-3.2.1.4.(1) Total Vertical Fenestration and Door Area to Gross Wall Area.
Table A-3.2.1.4.(1) shows a sample of maximum allowable FDWR for various HDD.

Submit a comment

Code Reference(s): NECB15 Div.B 3.2.1.4.
Subject: Windows, Doors and Skylights

Title: Allowable Areas for Fenestration, Doors and Skylights

Description: This proposed change introduces a reduction in the allowable
vertical FDWR (fenestration and door area to gross wall area
ratio).

Related Code Change
Request(s):

CCR 965, CCR 1012, CCR 1172

HDD = the heating degree-days of the location of the building determined
according to Sentence 1.1.4.1.(1).

PROPOSED
CHANGE
A-3.2.1.4.(1)
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Table [3.2.1.4.(1)] A-3.2.1.4.(1)
Maximum Allowable FDWR for Various HDD

HDD Maximum FDWR

< 4000 0.430

4000 0.430

4250 0.328

4500 0.327

4750 0.325

5000 0.323

5250 0.322

5500 0.320

5750 0.218

6000 0.217

6250 0.215

6500 0.213

6750 0.212

7000 0.210

> 7000 0.210

RATIONALE

Problem

The NECB 2017 allows maximum prescriptive FDWR values by climate zones, which often exceed the typical
FDWR values of actual building designs in a climate zone. By reducing the maximum allowable prescriptive
FDWR values so that they correspond more closely to the FDWR values of typical buildings in a climate zone,
it ensures that only buildings with a low-enough typical FDWR value for the climate zone utilize the
Prescriptive Path. Building designs with a FDWR value higher than the maximum allowable prescriptive value
should demonstrate compliance using either the Part 3 Trade-off Path or the Part 8 Performance Path.
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Justification - Explanation

Given that the fenestration U-value is much greater than for opaque assemblies, and more costly per unit area,
lowering the maximum allowable prescriptive FDWR of a building will reduce the overall U-Value of the
above-ground building envelope, reducing:

• the amount of uncontrolled thermal transfer through the building envelope
• the demand and consumption of energy for heating and cooling
• the capital cost of the envelope and equipment.

Impact analysis

Related to Article 3.2.1.4.

Fenestration is typically an expensive element of the above-ground building envelope, and in some cases is
more costly per unit area than opaque above-ground building assemblies. Reducing the prescriptive allowable
area of fenestration may lower the capital cost of the building and the equipment used to condition it.

The NRC conducted a simulation study on the estimated energy savings from adopting the proposed reduction
in FDWR. The study used OpenStudio and NRCan CANMETEnergy’s building technology assessment
platform (BTAP) to generate 15 NECB 2017 compliant archetypes and run annual simulations. The savings
presented are a reduction of the whole building’s annual energy consumption (includes heating, cooling,
lighting etc.) relative to the 2017 NECB. Figure 1 provides an overview of change in energy usage of the 15
archetypes in each of the six climate zones, illustrating the range and trend of the energy savings. Table 1
shows the detail energy savings of each archetype-location pair, as well as the average savings of each
archetype across the climate zones. Note the negative values for climate zones 4 and 5 (Victoria and Windsor,
respectively) reflect an increase in energy usage by the buildings after adopting the proposed FDWR (which
are higher than NECB 2017 values for zones with HDD ≤ 4000).

The proposed changes generally reduce FDWR limits which essentially amounts to replace glazing with
opaque insulation (wall), which results in reduced solar heat gains and reduced opaque envelope heat loss. The
net effect on heating and cooling depends on the time of day and the season. For example, during the winter,
the reduced solar heat gain will result in additional space heating during the day, but the increased opaque
areas will reduce night time heating. The majority of the energy saved for most archetypes is due to reduced
HVAC fan power consumption (associated with reduced heating/cooling demands manifested as reduced
runtimes for the HVAC system). For zones with a higher proposed FDWR, the additional glazing allows
greater sunlight during the day but increases heating, cooling, and fan consumption resulting in an overall
increase in energy usage for the associated climate zones.

Figure 1 Overview of climate zone averaged energy savings
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Table 1 Energy savings from proposed FDWR and skylight changes

Climate Zone
Archetype CZ-4

Victoria
CZ-5
Windsor

CZ-6
Montreal

CZ-7A
Edmonton

CZ-7B Fort
McMurray

CZ-8
Yellowknife

Archetype
average

Secondary School -0.7% -0.9% 2.5% 2.7% 2.9% 2.4% 1.5%
Primary School -1.2% -1.2% 4.1% 4.4% 4.0% 3.3% 2.2%
Small Office -1.7% -1.6% 5.3% 6.4% 6.8% 7.0% 3.7%
Medium Office -3.0% -2.4% 9.1% 11.7% 13.1% 10.8% 6.5%
Large Office -1.8% -1.7% 5.2% 6.6% 6.1% 5.3% 3.3%
Small Hotel -1.1% -0.9% 3.3% 3.2% 3.3% 3.3% 1.8%
Large Hotel -1.4% -1.2% 4.2% 4.0% 4.2% 4.3% 2.3%
Warehouse -2.5% -2.3% 6.7% 7.9% 8.4% 6.2% 4.1%
Retail Standalone -1.5% -1.6% 5.7% 6.4% 6.3% 5.6% 3.5%
Retail Strip mall -1.7% -1.7% 4.6% 6.6% 6.6% 5.2% 3.3%
Quick Service
Restaurant

-0.9% -0.9% 2.5% 2.7% 2.8% 2.2% 1.4%

Full Service
Restaurant

-0.3% -0.3% 1.2% 0.8% 1.2% 1.0% 0.6%

Midrise Apt -1.4% -1.1% 4.1% 4.0% 4.8% 4.9% 2.5%
Highrise Apt -0.9% -0.8% 3.3% 2.1% 2.6% 3.2% 1.6%
Hospital -0.8% -0.7% 2.2% 2.4% 2.5% 1.9% 1.2%
Climate zone
(simple) average

-1.4% -1.3% 4.3% 4.8% 5.0% 4.4%
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Additional documentation for this proposed change is available on request.

Enforcement implications

There would be no change in the effort to comply with the Prescriptive Path by designers, nor for an AHJ to
validate Prescriptive, Trade-off or Performance Path submissions.

For building designs without skylights complying using the Part 3 Prescriptive Path, there are no enforcement
implications.
For building designs with or without skylights complying using the Part 8 Performance Path, the modeller and
AHJ would simply validate that the reference model has no skylight area defined.
For building designs with skylights intending to comply using the Part 3 Prescriptive Path, these will require
that the Part 3 Trade-off Path be used for the horizontal roof areas, and that the AHJ confirm the correct
application of the Trade-off Path for the roof areas. Given that many buildings do not include skylights, there
is little to no impact expected for the enforcement of this proposed change.

Who is affected

The owner would be affected as there would be reductions to the maximum allowable prescriptive areas of
FDWR.

Others that may be affected are the designers, engineers, architects, building officials and
manufacturers/suppliers.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[3.2.1.4.] 3.2.1.4. ([1] 1) [F92,F99-OE1.1]

[3.2.1.4.] 3.2.1.4. ([2] 2) [F92,F99-OE1.1]
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Proposed Change 1409

EXISTING PROVISION

1.1.1.1. Application of this Code
1) Except as provided in Sentence (2), this Code applies to the design and construction of all

new buildings described in Sentence 1.3.3.2.(1) of Division A of the NBC and to additions.
(See Note A-1.1.1.1.(1).)

2) This Code does not apply to farm buildings.

Note A-1.1.1.1.(1) Application of this Code.
This Code applies to buildings and their systems, components and assemblies at the time of their construction.

For the purpose of understanding the scope of this Code, an addition can be thought of as a new building that
happens to be built contiguous to an existing building or as a new portion of an existing building.

PROPOSED CHANGE

[1.1.1.1.] 1.1.1.1. Application of this Code
[1] 1) Except as provided in Sentence (2)(3), this Code applies to the design and construction of all

new buildings described in Sentence 1.3.3.2.(1) of Division A of the NBC and to additions.
(See Note A-1.1.1.1.(1).)

[2] --) This edition of the Code applies to subsequent alterations to and within buildings originally
constructed in accordance with this same edition of the Code.

[3] 2) This Code does not apply to farm buildings.

Submit a comment

Code Reference(s): NECB17 Div.A 1.1.1.1.
Subject: Other

Title: Update to NECB Application Statements

Description: This proposed change updates the NECB application
statements in Article 1.1.1.1. of Division A to cover
subsequent alterations to and within buildings. The change
closes a loophole to ensure that interior improvements and
tenant fit-up comply with the NECB.

Related Code Change
Request(s):

CCR 946

EXISTING
PROVISION
A-1.1.1.1.(1)

PROPOSED
CHANGE
A-1.1.1.1.(1)
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RATIONALE

Problem

Currently, the NECB applies to new buildings only. As the Code is implemented in various jurisdictions,
buildings in those jurisdictions will be constructed under the NECB. There is presently no provision requiring
that subsequent alterations within these buildings comply with the NECB.

Many new buildings are built as "shell" buildings without tenants and, therefore, without interior
improvements ("tenant finishes" or "tenant improvements"). Many jurisdictions close out the building permit
and issue an occupancy permit for such buildings at the completion of the shell. Some jurisdictions (e.g., the
City of Winnipeg) have already decreed that subsequent interior improvements within these "shell" buildings
must comply with the NECB, even though they were not included in the building permit application or shown
on the accompanying drawings.

Justification - Explanation

An overriding premise of the NECB is that a building is designed as a complete project including all interior
equipment and finishes. This premise is demonstrated by the fact that the NECB contains prescriptive
requirements for interior lighting, HVAC equipment, service water systems, etc., and that when applying Part
8 of the NECB, a complete project must be described, along with operating schedules.

However, many projects are built as "shell" structures by a landlord under a building permit, and the interior
fit-up is not completed until a tenant is found. This fit-up work, which is designed and constructed under a
separate permit, could be construed as alteration work. Alteration work would be excluded by the current
NECB application statement in Sentence 1.1.1.1.(1) of Division A, which states that the Code applies to the
design and construction of new buildings (only). An unscrupulous party could also take advantage of the
existing provision by splitting a building permit into a "shell" permit and a separate alteration permit in order
to avoid complying with some provisions of the NECB. In addition, the current NECB application statement
could allow an unscrupulous party to "undo" compliance with some provisions of the Code through subsequent
alterations constructed in a manner not meeting the provisions. Such alterations would violate the intent of the
Code that all new buildings comply with objective OE going forward.

Impact analysis

The costs and benefits of alteration work are unique to each project and are, therefore, difficult to predict.
However, no additional costs are expected to be incurred as a result of the proposed change, which reflects the
original intent of Article 1.1.1.1.

Enforcement implications

Proposed new Sentence 1.1.1.1.(2) will aid authorities having jurisdiction in enforcing the Code by making it
clear that a building is to be considered as a complete project.
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Who is affected

Designers, specifiers, manufacturers, contractors, building owners and building officials.
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Proposed Change 1527

PROPOSED CHANGE

[1.3.3.1.] 1.3.3.1. Application of Parts 1 to 89
[1] 1) Parts 1 to 89 of Divison B apply to all buildings covered in this Code. (See Article 1.1.1.1.)

[1.4.1.1.] 1.4.1.1. Non-defined Terms
[1] 1) Words and phrases used in this Code that are not included in the list of definitions in

Article 1.4.1.2. shall have the meanings that are commonly assigned to them in the context in
which they are used, taking into account the specialized use of terms by the various trades
and professions to which the terminology applies.

[2] 2) Where objectives and functional statements are referred to in this Code, they shall be the
objectives and functional statements described in Parts 2 and 3.

[3] 3) Where acceptable solutions are referred to in this Code, they shall be the provisions stated in
Parts 3 to 89 of Divison B.

[4] 4) Where alternative solutions are referred to in this Code, they shall be the alternative solutions
mentioned in Clause 1.2.1.1.(1)(b).

[1.1.2.1.] 1.1.2.1. Prescriptive, Trade-off or Performance Compliance
(See Note A-1.1.2.1.)

[1] 1) Buildings shall comply with
[a] a) the prescriptive or trade-off requirements stated in Parts 3 to 7, or
[b] b) the performance requirements stated in Part 8., or
[c] --) the tiered performance requirements stated in Part 9.

Note A-1.1.2.1. NECB Compliance Options.
Figure A-1.1.2.1. shows the three compliance options available in Division B.

Submit a comment

Code Reference(s): NECB17 Div.A 1.3.3.1.
NECB17 Div.A 1.4.1.1.
NECB17 Div.B 1.1.2.1.
NECB17 Div.B 9

Subject: Performance Compliance - Other

Title: Tiered Energy Performance Compliance

Description: This proposed change introduces provisions on energy
performance tiers and associated compliance calculations.

PROPOSED
CHANGE
A-1.1.2.1.
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Figure [A-1.1.2.1.] A-1.1.2.1.
Decision flow chart for Code compliance

Canadian Commission on Building and Fire Codes 1527

Last modified: 2020-01-23
Page: 2/10



Canadian Commission on Building and Fire Codes 1527

Last modified: 2020-01-23
Page: 3/10



[9.] 9 Tiered Building Energy Performance Compliance

[9.1.] -- General

[9.1.1.] -- General

[9.1.1.1.] --- Scope
[1] --) Compliance with this Code is permitted to be achieved by applying the provisions of this Part

in lieu of
[a] --) the prescriptive requirements in Sections 3.2., 4.2., 5.2., 6.2. and 7.2., or
[b] --) the trade-off provisions in Sections 3.3., 4.3., 5.3. and 6.3.
(See Note A-1.1.2.1.)

[9.1.1.2.] --- Application
[1] --) Except as provided in Sentence (2), this Part applies only to buildings

[a] --) whose occupancy is known, and
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[b] --) for which sufficient information is known about their components, materials and
assemblies that are covered by the scope of this Code.

[2] --) Where insufficient information is known about the building components, materials and
assemblies, the applicable prescriptive requirements in Sections 3.2., 4.2., 5.2., 6.2. and 7.2.
shall apply.

[3] --) If, during construction, the design is found to be altered from the one used in the original
performance assessment, the building shall be reassessed for compliance with this Part.

[4] --) Except as provided in Sentence (5), the procedures stated in this Part shall be applied to a
single building at a time.

[5] --) Where the structure is divided by firewalls into multiple buildings, the whole structure is
permitted to be treated as one building.

[9.1.2.] -- Compliance

[9.1.2.1.] --- Compliance
[1] --) Compliance with this Part shall be achieved by designing and constructing buildings in

accordance with one of Energy Performance Tiers 1 to 4 specified in Table 9.1.2.1., each of
which corresponds to the annual energy consumption of the proposed building, expressed as
a percentage of the building energy target.

Table [9.1.2.1.]
Energy Performance Tiers

Forming Part of Sentences 9.1.2.1.(1) and (2)

Energy
Performance

Tier

Energy Performance of Proposed Building Relative to Energy Performance
of Reference Building, % building energy target (1)

1 ≤ 100%

2 ≤ 75%

3 ≤ 50%

4 ≤ 40%

Note to Table [9.1.2.1.] :

See Sentence (2).(1)
PROPOSED CHANGE Table Footnotereferrer

PROPOSED CHANGE Table Footnote

Footnote
1
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[2] --) The energy performance of the proposed building relative to that of the reference building
shall be determined by modeling the proposed and reference buildings in accordance with
Part 8 then dividing the annual energy consumption by the building energy target. (See Note
A-9.1.2.1.(2).)

Note A-9.1.2.1.(2) Determining Compliance with Energy Performance Tiers.
The following examples illustrate how to calculate the energy performance of the proposed building relative to
that of the reference building.

Example 1
If the modeled building energy target of the reference building equals 200 GJ and the modeled annual energy
consumption of the proposed building equals 150 GJ, then the annual energy consumption of the proposed
building relative to that of the reference building is calculated as follows: 150/200 = 0.75, or 75% (in other
words, the proposed building consumes 25% less energy than the reference building). The proposed building,
as designed, therefore complies with Energy Performance Tier 2.

Example 2
If the modeled building energy target of the reference building equals 200 GJ and the modeled annual energy
consumption of the proposed building equals 160 GJ, then the proposed building, as designed, complies with
Tier 1: 160/200 = 0.80, or 80% (in other words, the proposed building consumes 20% less energy than the
reference building).

RATIONALE

Problem

In order to prepare industry for increasingly stringent energy efficiency codes in the future, and acclimate
industry to the use of performance modeling solutions as a comprehensive compliance methodology,
introducing tiered code metrics to the code will offer increased flexibility to authorities having jurisdiction
(AHJ).

Any delay in the development of tiered energy efficiency requirements would likely impact industry and
jurisdictions who are waiting for the national code process to develop requirements meeting the goals set out in
the Pan-Canadian Framework. This may favor jurisdictions developing their own requirements and not
adopting the national codes, increasing the likelihood of less harmonization for requirement applications
between jurisdictions across the country with potential detrimental impact to the construction market and the
industry.

Justification - Explanation

Adopting a tiered energy code will ensure that some national consistency in stretch targets may be instituted,
as well as offering a common metric for measuring performance increases within buildings beyond minimal
compliance./ Furthermore, it will promote more progressive energy code adoption through the establishment of
common thresholds for comparative data analysis
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Impact analysis

Inclusion of tiered energy codes will reduce the burden on individual Authority Having Jurisdiction (AHJ) in
establishing reach targets and provide common metrics for national programs and targets. As Tier 1
requirements are the same as the balance of the NECB there is no cost impact or energy savings attributed to
this Tier. Progressive Tiers were selected to improve efficiency levels, leading to a top tier which is equivalent
to net zero energy ready performance. While Tier 4 was originally set at 25% of the building energy target
(reference building), the modelling rules, non-regulated loads, and fixed loads, made this target near
impossible to achieve for several building typologies. As a result, the Tier was increased to 40%, for the 2020
code, to enable progressive designs to achieve Tier 4 irrespective of the noted modelling limitations. It should
also be noted that all the tiers are voluntary until they have been adopted into legislation by a province or
territory (AHJ). In that sense, the tiers represent voluntary standards that have been codified. It is up to the
AHJ to decide whether to adopt a tier or not. The publication of these voluntary tiers in the code should help
industry and the public prepare for potential upcoming code changes, essentially ‘priming’ the market for
upcoming code cycles.

The NRC report (Simulation Study for WG-Costing – PCF1527 Impact Analysis) details solutions and
associated costs with achieving the Tiers energy performance based on a reference of NECB 2017 (as the 2020
code is not available). For this study an energy simulation analysis was undertaken to demonstrate the
technical feasibility of the Tiers and estimate the cost increments. The analysis focused on six archetype
buildings in six locations (each location is a representative city for each of the climate zones). An engineering
approach was taken whereby the models were analyzed and the principle contributors to energy use were
addressed (e.g. if heat loss through the envelope was dominating the energy consumption the wall insulation
levels, window performance and air-tightness were improved and the efficacy of these changes evaluated).

The simulation results show that Tier 2-4 energy performance levels are achievable using current technology
(see Figures 1, 2, and 3). The analysis also shows that the Tier 4 targets generally meet or exceed ASHRAE
targets for net zero energy performance. This shows that although the NECB performance path is based on a
relative performance criteria for demonstrating compliance (i.e. reference vs proposed) the resulting Tier 4
targets are in-line with industry best practice.

Figure 1. Tier 2 Compliant Archetype Energy Reductions.
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Figure 2. Tier 3 Compliant Archetype Energy Reductions.

Figure 3. Tier 4 Compliant Archetype Energy Reductions.

The costing analysis (envelope, lighting and HVAC) for the identified solutions for each Tier was sub-
contracted to a cost consultant (Hanscomb Quantity Surveyors). The costing analysis results for Tier 2 and 3
for Edmonton are shown in Table 1 (Tier 4 is only shown for comparative purposes). To calculate the Tier 2
and Tier 3 costs in other locations, the factors presented in Table 2 can be used. For Tier 4, five locations were
fully costed and the results presented in Table 3, as the total cost (envelope, lighting, and HVAC) in $/m2 floor
area; the incremental cost of Tier 4 relative to NECB 2017 are presented in Table 4.

The results show the medium and large offices and a few other archetypes have a lower cost at higher Tiers
compared to NECB 2017 (e.g. for Tier 4, see Table 4’s bolded cost increments). This is attributed to the
decrease in window area (reduced window-wall ratios; no skylights) and reduced HVAC capacities (more
efficient envelope and HVAC reduces coil capacities/air flows, and results in smaller duct and equipment
sizes). This use of more efficient HVAC systems further reduced costs. A more comprehensive and detailed
analysis will be required to fully understand these differences.
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These results are consistent with other studies, e.g. CaGBC’s report on “Making The Case For Building To
Zero Carbon”. In these cases the increased costs for some components are offset with significant reductions
elsewhere.

Table 1. Baseline, Tier 2, 3, and 4 Total Cost per Floor Area (envelope, lighting and HVAC cost) ($/m2) –
Edmonton.

Archetype NECB 2017 Tier 2 Tier 3 Tier 4
Secondary School $758 $841 $816 $816

Medium Office $929 $877 $764 $755
Large Office $555 $530 $460 $502
Warehouse $1,104 $1,161 $1,152 $1,156

Retail Strip mall $1,240 $1,292 $1,256 $1,310
Highrise MURB $649 $667 $683 $685

Table 2. Location Cost Factors (Tier 2 and Tier 3 only).

Location Cost Factor
Victoria 105
Windsor 98
Edmonton 100
Yellowknife 115
Montreal 97

Table 3. Tier 4 Area Normalized Total Cost ($/m2 floor area) – 5 locations.

Building Victoria Windsor Montreal Edmonton Yellowknife
Secondary School $767 $775 $763 $816 $936
Medium Office $738 $731 $694 $755 $902
Large Office $450 $446 $495 $502 $560
Warehouse $1,076 $1,158 $1,057 $1,156 $1,366
Retail Strip mall $1,235 $1,177 $1,188 $1,310 $1,462
Highrise MURB $661 $633 $594 $685 $726

Table 4. Total Cost Increments Compared to NECB 2017 ($/m2 floor area) - 5 locations.

Building Victoria Windsor Montreal Edmonton Yellowknife
Secondary School $44 $59 $58 $58 $32
Medium Office -$102 -$150 -$162 -$174 -$55
Large Office -$97 -$91 -$29 -$52 -$65
Warehouse $50 $111 $36 $53 $48
Retail Strip Mall $78 $4 $60 $70 -$7
Highrise MURB $57 $37 $11 $36 -$37

From previous cost analyses for codes adoption (e.g. British Columbia Step Code) it should be noted that
multiple solutions exist for each performance solution each with a unique cost. Thus there may be less
expensive solutions and more expensive solutions to achieve the Tier 2 and 3 targets.

Additional documentation for this proposed change is available on request.
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Enforcement implications

Tiered energy codes are voluntary, eliminating any mandated burden beyond the policy objectives of
individual AHJ’s which are enabled through current code adoption processes. Additionally, by utilizing
existing NECB Part 8 procedures in calculating the reduction percentages (improvements?), there is no
additional burden placed on the applicant or AHJ. Therefore, there are no enforcement implications beyond
those already found in the NECB.

Who is affected

Designers, engineers, architects, building officials and manufacturers/suppliers.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

N/A

N/A

N/A

[9.1.1.1.] -- ([1] --) no attributions

[9.1.1.2.] -- ([1] --) no attributions

[9.1.1.2.] -- ([1] --) [F99-OE1.1]

[9.1.1.2.] -- ([2] --) no attributions

[9.1.1.2.] -- ([3] --) [F99-OE1.1]

[9.1.1.2.] -- ([4] --) [F99-OE1.1]

[9.1.1.2.] -- ([5] --) no attributions

[9.1.2.1.] -- ([1] --) no attributions

[9.1.2.1.] -- ([1] --) [F92,F93,F94,F95,F96,F97,F98,F99,F100-OE1.1]
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Proposed Change 1460

PROPOSED CHANGE

[1.1.2.1.] 1.1.2.1. Prescriptive, Trade-off or Performance Compliance

Note A-1.1.2.1. NECB Compliance Options.
Figure A-1.1.2.1. shows the three compliance options available in Division B.

Figure [A-1.1.2.1.] A-1.1.2.1.
Decision flow chart for Code compliance

Submit a comment

Code Reference(s): NECB17 Div.B 1.1.2.1.
NECB17 Div.B 5.1.1.3.
NECB17 Div.B 5.3.
NECB17 Div.B 6.1.1.3.
NECB17 Div.B 6.3.
NECB17 Div.B 8.1.1.1.

Subject: HVAC Trade-off-Path

Title: Deletion of Part 5 and Part 6 Trade-off Paths

Description: This proposed change deletes the trade-off paths for heating,
ventilating and air-conditioning systems (Part 5) and service
water heating systems (Part 6).
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[5.1.1.3.] 5.1.1.3. Compliance
[1] 1) Except as provided in Sentence (2), compliance with this Part shall be achieved by following

[a] a) the prescriptive path described in Section 5.2., or
[b] b) the trade-off path described in Section 5.3., or
[c] c) the performance path described in Section 5.4. (see Note A-3.1.1.3.(1)(c)).

(See Note A-5.1.1.3.(1).)

[2] 2) Back-up systems shall comply with the prescriptive requirements stated in Section 5.2. (See
Note A-5.1.1.3.(2).)

Note A-5.1.1.3.(1) Compliance.
The flow chart in Figure A-5.1.1.3.(1) illustrates the process for all threetwo paths of compliance applicable to
Part 5.

PROPOSED
CHANGE
A-3.1.1.3.(1)(c)

PROPOSED
CHANGE
A-5.1.1.3.(1)PROPOSED

CHANGE
A-5.1.1.3.(2)
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Figure [A-5.1.1.3.(1)] A-5.1.1.3.(1)
Code compliance paths for HVAC

[5.3.] 5.3. Trade-off PathReserved
(See Note A-1.1.2.1.)PROPOSED

CHANGE
A-1.1.2.1.
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[5.3.1.] 5.3.1. General

[5.3.1.1.] 5.3.1.1. Application
[1] 1) Except as provided in Article 5.3.1.2., this Section applies only to buildings

[a] a) whose occupancy is known,
[b] b) for which sufficient information is known from the specifications for the HVAC

components listed in Table 5.3.2.3. whose γi value is 1 in Table 5.3.2.2., and
[c] c) whose HVAC system meets the following criteria:

[i] i) it is one of the types listed in Table 5.3.1.1.-A,
[ii] ii) the heating system's energy type is natural gas, propane, fuel oil or electricity,

[iii] iii) the cooling system's energy type is electricity,
[iv] iv) the heat pump's energy type is electricity, and

[v] v) when required by Table 5.3.2.2., its components' trade-off values listed in
Table 5.3.2.3. fall within the ranges listed in Table 5.3.1.1.-B.

Table [5.3.1.1.-A] 5.3.1.1.-A
Types of HVAC Systems

Forming Part of Sentence [5.3.1.1.] 5.3.1.1.([1] 1)

Type ID HVAC System Description (1)

HVAC-1 Built-up variable-volume

HVAC-2 Constant-volume reheat

HVAC-3 Packaged single duct – single zone

HVAC-4 Built-up single duct – single zone

HVAC-5 Packaged variable-volume

HVAC-6 Packaged constant-volume with reheat

HVAC-7 Built-up ceiling bypass VAV

HVAC-8 Packaged ceiling bypass VAV

HVAC-9 Powered induction unit

HVAC-10 Built-up multi-zone system

HVAC-11 Packaged multi-zone system

HVAC-12 Constant-volume dual-duct system

HVAC-13 Variable-volume dual-duct system

HVAC-14 Two-pipe fan coil with optional make-up air unit

PROPOSED CHANGE Table 5.3.1.1.A. Footnote
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Type ID HVAC System Description (1)

HVAC-15 Four-pipe fan coil with optional make-up air unit

HVAC-16 Three-pipe fan coil with optional make-up air unit

HVAC-17 Water-loop heat pump with optional make-up air unit

HVAC-18 Ground-source heat pump with optional make-up air unit

HVAC-19 Induction unit – two-pipe

HVAC-20 Induction unit – four-pipe

HVAC-21 Induction unit – three-pipe

HVAC-22 Packaged terminal AC – split

HVAC-23 Radiant (in-floor, ceiling) with optional make-up air unit

HVAC-24 Active chilled beams with optional make-up air unit

HVAC-25 Unit heater

HVAC-26 Unit ventilator

HVAC-27 Radiation with optional make-up air unit

Note to Table [5.3.1.1.-A] 5.3.1.1.-A:

Systems shall not use a gas-fired unit heater < 117.23 kW.(1)
PROPOSED CHANGE Table 5.3.1.1.A. Footnotereferrer

PROPOSED CHANGE Table 5.3.1.1.A. Footnote

Footnote
1
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Table [5.3.1.1.-B] 5.3.1.1.-B
Acceptable Ranges for HVAC System Component Trade-off Values

Forming Part of Sentence [5.3.1.1.] 5.3.1.1.([1] 1)

HVAC System IDTrade-
off
Value 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

Minimum Values

ToV1 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

ToV2 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

ToV3 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

ToV4 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

ToV5 0.5 0.5 0 0 0.5 0 0 0 0 -0.0656 -0.0649 0 0 0 0 0 0 0 0 0 0 0 0 0 0.7303 0.7303 0

ToV6 0.2070 0.2070 0.2070 0.2070 0.2070 0.2070 0.2070 0.2070 0.2070 0.2070 0.2070 0.1008 0.2070 0.2070 0.2070 0.2070 0.2070 0.2070 0.2070 0.2070 0.2070 0.2070 0.2070 0.2070 0.2070 0.2070 0.2070

ToV7 2250 2250 2250 2250 2250 2250 2250 2250 2250 2250 2250 2250 2250 2250 2250 2250 2250 2250 2250 2250 2250 2250 2250 2250 2250 2250 2250

ToV8 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

ToV9 1250 1250 1250 1250 1250 1250 1250 1250 1250 1250 1250 1250 1250 1250 1250 1250 1250 1250 1250 1250 1250 1250 1250 1250 1250 1250 1250

ToV10 0.0556 0.0556 0.0556 0.0556 0.0556 0.0556 0.0556 0.0556 0.0556 0.0556 0.0556 0.0556 0.0556 0.0556 0.0556 0.0556 0.0556 0.0556 0.0556 0.0556 0.0556 0.0556 0.0556 0.0556 0.0556 0.0556 0.0556

ToV11 0.0556 0.0556 0.0556 0.0556 0.0556 0.0556 0.0556 0.0556 0.0556 0.0556 0.0556 0.0556 0.0556 0.0556 0.0556 0.0556 0.0556 0.0556 0.0556 0.0556 0.0556 0.0556 0.0556 0.0556 0.0556 0.0556 0.0556

ToV12 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

ToV13 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

ToV14 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

ToV15 0.7809 0.7846 0.7631 0.7760 0.7846 0.7846 0.7846 0.7846 0.7846 0.7501 0.7501 0.7827 0.7827 0.7903 0.7831 0.7831 0.7846 0.7846 0.7975 0.7943 0.7943 0.8 0.8 0.7975 0.8 0.8 0.8

ToV16 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.800 0.800 0.800 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8

ToV17 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ToV18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ToV19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ToV20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ToV21 448.347 448.347 448.347 448.347 448.347 448.347 448.347 448.347 448.347 448.347 448.347 448.347 448.347 448.347 448.347 448.347 448.347 448.347 448.347 448.347 448.347 448.347 448.347 448.347 448.347 448.347 448.347

ToV22 448.347 448.347 448.347 448.347 448.347 448.347 448.347 448.347 448.347 448.347 448.347 448.347 448.347 448.347 448.347 448.347 448.347 448.347 448.347 448.347 448.347 448.347 448.347 448.347 448.347 448.347 448.347

ToV23 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4

ToV24 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4

ToV25 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

ToV26 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.5 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

ToV27 -0.0022 -0.005 -0.0201 -0.0181 -0.0012 -0.0060 -0.0047 -0.0041 -0.0201 -0.0010 -0.0012 -0.0036 -0.0043 0 -0.0289 -0.0289 -0.1104 -0.1599 -0.1867 -0.0232 -0.0232 -0.0216 -0.0269 -0.1867 -0.0271 -0.0303 -0.0269

ToV28 0 0 0 -0.0033 0 0 0 0 0 0 0 0 0 -0.1365 -0.0403 -0.0403 -0.1104 -0.1599 -0.0399 -0.0034 -0.0034 0 -0.0600 -0.0399 0 0 -0.0600

ToV29 -0.0815 -0.0738 -0.0283 -0.0248 -0.0770 -0.0592 -0.0771 -0.0736 -0.01086 -0.0145 -0.0140 -0.0050 -0.0202 0 -0.0065 -0.0065 0 0 -0.0139 -0.009 -0.009 -0.0399 -0.0702 -0.0139 -0.0887 -0.0808 -0.0702

ToV30 -0.0196 -0.0157 0 -0.0336 0 0 -0.0185 0 -0.0341 -0.0028 0 -0.0108 -0.0189 0 -0.0262 -0.0262 0 0 0 -0.0136 -0.0136 0 -0.0189 0 0 0 -0.0189

ToV31 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -0.0168 0 0 0 0 0 0 0 0 0

Canadian Commission on Building and Fire Codes 1460

Last modified: 2019-12-02
Page: 7/40



HVAC System IDTrade-
off
Value 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

ToV32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -0.0168 0 0 0 0 0 0 0 0 0

Maximum Values

ToV1 0.9 0.9 0.7 0.9 0.9 0.7 0.9 0.7 0.9 0.9 0.7 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.7 0.9 0.9 0.9 0.7 0.9

ToV2 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

ToV3 0.6 0.6 0.8 0.8 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6

ToV4 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

ToV5 0.8791 0.9322 0 0 0.8960 0.4533 0.3625 0.3885 0.1763 0 0 0.1989 0.0679 0 0 0 0 0 0.0701 0.1248 0.1248 1 1 0.0701 0.9181 0.9181 1

ToV6 0.6084 0.6084 0.6084 0.6084 0.6084 0.6084 0.6084 0.6084 0.6084 0.6084 0.6084 0.3351 0.6084 0.6084 0.6084 0.6084 0.6084 0.6084 0.6084 0.6084 0.6084 0.6084 0.6084 0.6084 0.6084 0.6084 0.6084

ToV7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ToV8 1.0567 1.0567 1.0567 1.0567 1.0567 1.0567 1.0567 1.0567 1.0567 1.0567 1.0567 1.0567 1.0567 1.0567 1.0567 1.0567 1.0567 1.0567 1.0567 1.0567 1.0567 1.0567 1.0567 1.0567 1.0567 1.0567 1.0567

ToV9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ToV10 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

ToV11 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

ToV12 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 5 3 3 3 3 3 3 3 3 3

ToV13 10 10 5.5 10 5.5 5.5 10 5.5 10 10 5.5 10 10 10 10 10 5.5 7 10 10 10 10 10 10 10 10 10

ToV14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ToV15 0.8004 0.8 0.8006 0.8005 0.8 0.8 0.8 0.8 0.8 0.8001 0.8001 0.8004 0.8004 0.8 0.8 0.8 0.8 0.8 0.8 0.8001 0.8001 0.8 0.8 0.8 0.8 0.8 0.8

ToV16 0.8981 0.8493 0.8493 0.8493 0.8103 0.8068 0.8493 0.8093 0.8443 0.8287 0.9052 0.9019 0.8470 0.9965 0.9422 0.9422 0.8493 0.8493 0.9203 0.9343 0.9343 0.8832 0.8832 0.9203 0.8 0.8013 0.8832

ToV17 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9

ToV18 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

ToV19 1.5851 1.5851 1.5851 1.5851 1.5851 1.5851 1.5851 1.5851 1.5851 1.5851 1.5851 1.5851 1.5851 1.5851 1.5851 1.5851 1.5851 1.5851 1.5851 1.5851 1.5851 1.5851 1.5851 1.5851 1.5851 1.5851 1.5851

ToV20 1.5851 1.5851 1.5851 1.5851 1.5851 1.5851 1.5851 1.5851 1.5851 1.5851 1.5851 1.5851 1.5851 1.5851 1.5851 1.5851 1.5851 1.5851 1.5851 1.5851 1.5851 1.5851 1.5851 1.5851 1.5851 1.5851 1.5851

ToV21 0.2989 0.2989 0.2989 0.2989 0.2989 0.2989 0.2989 0.2989 0.2989 0.2989 0.2989 0.2989 0.2989 0.2989 0.2989 0.2989 0.2989 0.2989 0.2989 0.2989 0.2989 0.2989 0.2989 0.2989 0.2989 0.2989 0.2989

ToV22 0.2989 0.2989 0.2989 0.2989 0.2989 0.2989 0.2989 0.2989 0.2989 0.2989 0.2989 0.2989 0.2989 0.2989 0.2989 0.2989 0.2989 0.2989 0.2989 0.2989 0.2989 0.2989 0.2989 0.2989 0.2989 0.2989 0.2989

ToV23 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7

ToV24 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7

ToV25 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

ToV26 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

ToV27 0.0146 0.0088 0.1093 0.0989 0.0151 0.0069 0.0113 0.0114 0.0154 0.0274 0.0269 0.0131 0.0151 0 0.1612 0.1612 0.0118 0.0302 0.0032 0.1617 0.1617 0.1187 0.1187 0.0032 0.2051 0.2093 0.1187

ToV28 0.0274 0.0427 0 0.0150 0 0 0.0239 0 0.0288 0.0488 0 0.0379 0.0288 0.0085 0 0 0.0118 0.0302 0 0.0037 0.0037 0.0492 0.0492 0 0 0 0.0492

ToV29 0.0302 0.0185 0.1253 0.1088 0.0301 0.0254 0.0294 0.0290 0.0218 0 0.0011 0.0024 0.0157 0 0.2035 0.2035 0.4535 0.0005 0.0251 0.1798 0.1798 0.0185 0.0185 0.0251 0.2233 0.2326 0.0185

ToV30 0.0262 0.0197 0 0.0139 0 0 0.0252 0 0.0354 0.0022 0 0.0128 0.0238 0.0122 0.0343 0.0343 0.0100 0 0.0017 0.0104 0.0104 0.0216 0.0216 0.0017 0 0 0.0216

ToV31 0.0323 0.0279 0.0311 0.0095 0.0309 0.0254 0.0306 0.0296 0.0045 0.0082 0.0101 0.0161 0.0347 0.0110 0.0177 0.0177 0.0317 0.0633 0.0161 0.0100 0.0100 0.0104 0.0104 0.0161 0.0562 0.0554 0.0104

ToV32 0.0044 0.0035 0 0.0518 0 0 0.0043 0 0.0074 0.0009 0 0.0024 0.0055 0.0116 0.0061 0.0061 0.0317 0.0633 0.0161 0.0024 0.0024 0.0111 0.0111 0.0161 0 0 0.0111
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[5.3.1.2.] 5.3.1.2. Application Limitation
[1] 1) This Section does not apply to back-up HVAC systems, which shall comply with Sentence 5.1.1.3.(2).

[5.3.1.3.] 5.3.1.3. Compliance
[1] 1) HVAC systems with an HVAC trade-off index, HVACTOI, greater than or equal to 0, as calculated in accordance with Subsection 5.3.2., shall be deemed to comply with this Section.

[5.3.1.4.] 5.3.1.4. Definition
[1] 1) For the purposes of this Section, “total degree-days” (TDD) shall mean the sum of heating degree-days (HDD) below 18°C and cooling degree-days (CDD) above 13°C.

[5.3.2.] 5.3.2. Compliance Calculation

[5.3.2.1.] 5.3.2.1. HVAC Trade-off Index
[1] 1) The HVAC trade-off index, HVACTOI, for a specific HVAC system shall be calculated using the following equation:

HVACTOI = ∑i=1

32 ( αi × ToVi + βi × ToVi
2) × γ i

− ∑i=1

32 ( αi × BaVi + βi × BaVi
2) × γ i

where

[5.3.2.2.] 5.3.2.2. Determination of Components to Be Included, γi
[1] 1) The value of the component factor, γi, to be used in the equation in Sentence 5.3.2.1.(1) shall be taken from Table 5.3.2.2.

Table [5.3.2.2.] 5.3.2.2.
Component Factors, γi, for Trade-off Calculations

Forming Part of Sentences [5.3.1.1.] 5.3.1.1.([1] 1) and [5.3.2.2.] 5.3.2.2.([1] 1)

HVAC System ID (2)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

Trade-off Value (1) γi Factor (3)

ToV1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1

ToV2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1

ToV3 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 0 0 1

ToV4 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 0 0 1

ToV5 1 1 0 0 1 1 1 1 1 1 1 1 1 0 0 0 0 0 1 1 1 0 1 0 0 0 1

ToV6 1 0 0 0 1 1 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ToV7 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1

ToV8 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1

ToV9 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 0 0 1

ToV10 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1

ToV11 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1

ToV12 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

ToV13 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1

ToV14 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0 0 1

ToV15 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 1 1 1 1 0 0 0 0 0

ToV16 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1

ToV17 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 0 0 1

ToV18 1 1 0 1 0 0 1 0 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 0 0 1

ToV19 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1

ToV20 1 1 0 1 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 0 0 1

ToV21 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1

ToV22 1 1 0 1 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 0 0 1

i = counter for number of components included in proposed building's HVAC system,

αi
= first order weighting factor linking the component efficiency variations of component i to the system efficiency variations, determined as per
Article 5.3.2.5.,

βi
= second order weighting factor linking the component efficiency variations of component i to the system efficiency variations, determined as
per Article 5.3.2.5.,

ToVi
= trade-off value of component i for the proposed building, determined as per Article 5.3.2.3.,

BaVi
= base value for component i for the reference building, determined as per Article 5.3.2.4., and

γi
= factor to determine components to be included, determined as per Article 5.3.2.2. for the given HVAC system.

PROPOSED CHANGE Table 5.3.2.2. FootnotePROPOSED CHANGE Table 5.3.2.2. FootnotePROPOSED CHANGE Table 5.3.2.2. Footnote
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HVAC System ID (2)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

Trade-off Value (1) γi Factor (3)

ToV23 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1

ToV24 1 1 0 1 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 0 0 1

ToV25 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1

ToV26 1 1 0 1 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 0 0 1

ToV27 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1

ToV28 1 1 0 1 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 0 0 1

ToV29 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1

ToV30 1 1 0 1 0 0 1 0 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 0 0 1

ToV31 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1

ToV32 1 1 0 1 0 0 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 0 0 1

Notes to Table [5.3.2.2.] 5.3.2.2.:

See Table 5.3.2.3. for a description of these values.(1)
PROPOSED CHANGE Table 5.3.2.2. Footnotereferrer

See Table 5.3.1.1.-A for a description of each system.(2)
PROPOSED CHANGE Table 5.3.2.2. Footnotereferrer

Only components with γi = 1 are to be included for a given HVAC system.(3)
PROPOSED CHANGE Table 5.3.2.2. Footnotereferrer

[5.3.2.3.] 5.3.2.3. Determination of Trade-off Value of Components, ToV i

[1] 1) The trade-off value of component i, ToVi, to be used in the equation in Sentence 5.3.2.1.(1), shall be determined in accordance with Table 5.3.2.3.

Table [5.3.2.3.] 5.3.2.3.
Component Trade-off Values, ToVi, for the Proposed Building

Forming Part of Sentences [5.3.1.1.] 5.3.1.1.([1] 1), [5.3.2.3.] 5.3.2.3.([1] 1) and [5.3.2.7.] 5.3.2.7.([1] 1)

Trade-off Value Description ToV Unit Source

ToV1 Supply fan mechanical efficiency % Specifications

ToV2 Supply motor efficiency % Specifications

ToV3 Return fan mechanical efficiency % Specifications

ToV4 Return fan motor efficiency % Specifications

ToV5 Supply temperature control ratio Table 5.3.2.7.

ToV6 Airflow control efficiency ratio Table 5.3.2.7.

ToV7 Supply fan total static pressure Pa Specifications

ToV8 Supply duct insulation RSI value Specifications

ToV9 Return fan total static pressure Pa Specifications

ToV10 Heating coil design temperature drop °C Specifications

ToV11 Baseboard heater design temperature drop °C Specifications

ToV12 Boiler/furnace/heat pump heating efficiency % Specifications (1)

ToV13 Chillers/direct expansion system/heat pump cooling efficiency COP Specifications

ToV14 Rejection fan input power ratio W/W Specifications

ToV15 Cooling by direct use of outdoor air (air economizer) ratio Table 5.3.2.7.

ToV16 Outdoor airflow control ratio Table 5.3.2.7.

ToV17 Exhaust air heat-recovery efficiency % Specifications

ToV18 Cooling by indirect use of outdoor air (water economizer) % Specifications

ToV19 Piping insulation – hot water RSI value Specifications

ToV20 Piping insulation – chilled water RSI value Specifications

ToV21 Piping pressure losses – hot water kPa Specifications

ToV22 Piping pressure losses – chilled water kPa Specifications

ToV23 Pump mechanical efficiency – hot water % Specifications

ToV24 Pump mechanical efficiency – chilled water % Specifications

ToV25 Pump motor efficiency – hot water % Specifications

ToV26 Pump motor efficiency – chilled water % Specifications

ToV27 Hot water pump control ratio Table 5.3.2.7.

PROPOSED CHANGE Table 5.3.2.2. FootnotePROPOSED CHANGE Table 5.3.2.2. FootnotePROPOSED CHANGE Table 5.3.2.2. Footnote

Footnote
1
Footnote
2
Footnote
3
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Trade-off Value Description ToV Unit Source

ToV28 Chilled water pump control ratio Table 5.3.2.7.

ToV29 Hot water loop temperature control ratio Table 5.3.2.7.

ToV30 Chilled water loop temperature control ratio Table 5.3.2.7.

ToV31 Hot water flow control ratio Table 5.3.2.7.

ToV32 Chilled water flow control ratio Table 5.3.2.7.

Note to Table [5.3.2.3.] 5.3.2.3.:

ToV12 shall not be a gas-fired unit heater < 117.23 kW.(1)
PROPOSED CHANGE Table 5.3.2.3. Footnotereferrer

[5.3.2.4.] 5.3.2.4. Determination of Base Value of Components, BaV i

[1] 1) The base value of component i for the reference building, BaVi, to be used in the equation in Sentence 5.3.2.1.(1), shall be taken from Table 5.3.2.4. for the applicable HVAC system for the
proposed building.

Footnote
1
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Table [5.3.2.4.] 5.3.2.4.
Base Values, BaVi

Forming Part of Sentence [5.3.2.4.] 5.3.2.4.([1] 1)

HVAC System ID (1)

BaVi 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

BaV1 60.00% 60.00% 43.64% 54.55% 60.00% 49.09% 60.00% 49.09% 65.00% 60.00% 49.09% 60.00% 60.00% 60.00% 60.00% 60.00% 60.00% 60.00% 65.40% 65.00% 65.00% 43.64% 60.00% 65.40% 54.55% 54.55% 60.00%

BaV2 91.67% 91.67% 91.67% 91.67% 91.67% 91.67% 91.67% 91.67% 92.31% 91.67% 91.67% 91.67% 91.67% 91.67% 91.67% 91.67% 91.67% 91.67% 91.67% 91.67% 91.67% 91.67% 91.67% 91.67% 91.67% 91.67% 91.67%

BaV3 37.50% 37.50% 31.25% 31.25% 37.50% 37.50% 37.50% 37.50% 37.50% 37.50% 37.50% 37.50% 37.50% 37.50% 37.50% 37.50% 37.50% 37.50% 37.50% 37.50% 37.50% 37.50% 37.50% 37.50% 37.50% 37.50% 37.50%

BaV4 80% 80% 80% 80% 80% 80% 80% 80% 80% 80% 80% 80% 80% 80% 80% 80% 80% 80% 80% 80% 80% 80% 80% 80% 80% 80% 80%

BaV5 0.5 0.5 0 0 0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.5 0 0.943 0.943 0.5

BaV6 0.6045 0.6045 0.6045 0.6045 0.6045 0.6045 0.6045 0.6045 0.6045 0.6045 0.6045 0.3286 0.6045 0.6045 0.6045 0.6045 0.6045 0.6045 0.6045 0.6045 0.6045 0.6045 0.6045 0.6045 0.6045 0.6045 0.6045

BaV7 1000 1000 325 500 1000 750 1000 750 1500 1000 750 1000 500 500 500 500 500 500 500 1500 1500 500 500 500 500 500 500

BaV8 0.58 0.58 0.58 0.58 0.58 0.58 0.58 0.58 0.58 0.58 0.58 0.58 0.58 0.58 0.58 0.58 0.58 0.58 0.58 0.58 0.58 0.58 0.58 0.58 0.58 0.58 0.58

BaV9 250 250 0 150 250 150 250 150 375 250 150 250 150 150 150 150 150 150 150 375 375 150 150 150 150 150 150

BaV10 11.11 11.11 11.11 11.11 11.11 11.11 11.11 11.11 11.11 11.11 11.11 11.11 11.11 11.11 11.11 11.11 11.11 11.11 11.11 11.11 11.11 11.11 11.11 11.11 11.11 11.11 11.11

BaV11 11.11 11.11 11.11 11.11 11.11 11.11 11.11 11.11 11.11 11.11 11.11 11.11 11.11 11.11 11.11 11.11 11.11 11.11 11.11 11.11 11.11 11.11 11.11 11.11 11.11 11.11 11.11

BaV12 See Table 5.2.12.1. for performance efficiency of boiler/furnace/heat pump of base system. 0.8 0.8

BaV13 See Table 5.2.12.1. for performance efficiency of chiller/direct expansion/heat pump of base system. 5.2 5.2

BaV14 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015

BaV15 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8

BaV16 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8

BaV17 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

BaV18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

BaV19 0.8806 0.8806 0.8806 0.8806 0.8806 0.8806 0.8806 0.8806 0.8806 0.8806 0.8806 0.8806 0.8806 0.8806 0.8806 0.8806 0.8806 0.8806 0.8806 0.8806 0.8806 0.8806 0.8806 0.8806 0.8806 0.8806 0.8806

BaV20 0.8806 0.8806 0.8806 0.8806 0.8806 0.8806 0.8806 0.8806 0.8806 0.8806 0.8806 0.8806 0.8806 0.8806 0.8806 0.8806 0.8806 0.8806 0.8806 0.8806 0.8806 0.8806 0.8806 0.8806 0.8806 0.8806 0.8806

BaV21 179.344 179.344 179.344 179.344 179.344 179.344 179.344 179.344 179.344 179.344 179.344 179.344 179.344 179.344 179.344 179.344 179.344 179.344 179.344 179.344 179.344 179.344 179.344 179.344 179.344 179.344 179.344

BaV22 119.5627 119.5627 119.5627 119.5627 119.5627 119.5627 119.5627 119.5627 119.5627 119.5627 119.5627 119.5627 119.5627 179.344 119.5627 119.5627 179.344 179.344 179.344 119.5627 119.5627 119.5627 119.5627 179.344 119.5627 119.5627 119.5627

BaV23 60% 60% 60% 60% 60% 60% 60% 60% 60% 60% 60% 60% 60% 60% 60% 60% 60% 60% 60% 60% 60% 60% 60% 60% 60% 60% 60%

BaV24 60% 60% 60% 60% 60% 60% 60% 60% 60% 60% 60% 60% 60% 60% 60% 60% 60% 60% 60% 60% 60% 60% 60% 60% 60% 60% 60%

BaV25 90% 90% 90% 90% 90% 90% 90% 90% 90% 90% 90% 90% 90% 90% 90% 90% 90% 90% 90% 90% 90% 90% 90% 90% 90% 90% 90%

BaV26 90% 90% 90% 90% 90% 90% 90% 90% 90% 90% 90% 90% 90% 90% 90% 90% 90% 90% 90% 90% 90% 90% 90% 90% 90% 90% 90%

BaV27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

BaV28 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

BaV29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

BaV30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

BaV31 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

BaV32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PROPOSED CHANGE Table 5.3.2.4. Footnote
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Note to Table [5.3.2.4.] 5.3.2.4.:

See Table 5.3.1.1.-A for a description of each system.(1)
PROPOSED CHANGE Table 5.3.2.4. Footnotereferrer

[5.3.2.5.] 5.3.2.5. Determination of Weighting Factor Linking the Component Efficiency Variation to the System Efficiency Variation, α i and β i

[1] 1) The first order weighting factor linking the component efficiency variations of component i to the system efficiency variations, αi, shall be calculated using the following equation:

αi = α 1i + ( α 2i × XDDi) + ( α 3i × XDDi
2)

where

[2] 2) The second order weighting factor linking the component efficiency variations of component i to the system efficiency variations, βi, shall be calculated using the following equation:

βi = β 1i + ( β 2i × XDDi) + ( β 3i × XDDi
2)

where

[5.3.2.6.] 5.3.2.6. Determination of Climatic Parameter Relevant to the Component, XDD i

[1] 1) The climatic parameters relevant to component i, XDDi, to be used in the equation in Article 5.3.2.5., shall be those specified in Tables 5.3.2.8.-A to 5.3.2.8.-AA.

[5.3.2.7.] 5.3.2.7. Determination of Trade-off Value of Component, ToV i

[1] 1) As indicated in Table 5.3.2.3., the values for ToV5, ToV6, ToV15, ToV16, and ToV27 to ToV32, to be used in the equation in Sentence 5.3.2.1.(1), shall be taken from Table 5.3.2.7. for the
applicable control type and HVAC system.

α1i
= constant coefficient value for weighting factor for the HVAC system of the proposed building, αi, determined as per Article 5.3.2.8.,

α2i
= first order coefficient value for weighting factor for the HVAC system of the proposed building, αi, determined as per Article 5.3.2.8.,

α3i
= second order coefficient value for weighting factor for the HVAC system of the proposed building, αi, determined as per Article 5.3.2.8., and

XDDi
= climatic parameter relevant to component i for the HVAC system of the proposed building, determined as per Article 5.3.2.6.

β1i
= constant coefficient value for weighting factor for the HVAC system of the proposed building, βi, determined as per Article 5.3.2.8.,

β2i
= first order coefficient value for weighting factor for the HVAC system of the proposed building, βi, determined as per Article 5.3.2.8.,

β3i
= second order coefficient value for weighting factor for the HVAC system of the proposed building, βi, determined as per Article 5.3.2.8., and

XDDi
= climatic parameter relevant to component i for the HVAC system of the proposed building, determined as per Article 5.3.2.6.

Footnote
1
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Table [5.3.2.7.] 5.3.2.7.
ToVi Based on Control Type and HVAC System
Forming Part of Sentence [5.3.2.7.] 5.3.2.7.([1] 1)

HVAC System ID (2)

ToVi
(1) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

ToV5

Supply OA Reset 0.7211 0.7315 0 0 0.727 0.2410 0.204 0.221 0.115 -0.042 -0.0387 0.1527 0.0679 0 0 0 0 0 0.043 0.1078 0.1078 0 0.9344 0.0428 0.918 0.918 0.9344

Warmest 0.8791 0.932 0 0 0.896 0.4533 0.3625 0.3885 0.1763 -0.066 -0.0649 0.1989 0.0443 0 0 0 0 0 0.07 0.1248 0.1248 0 1 0.0701 0.7303 0.7303 1

Constant > 15°C 0.69 0.7004 0 0 0.6887 0.2026 0.1745 0.1835 0.0945 -0.039 -0.0339 0.1313 0.051 0 0 0 0 0 0.036 0.0958 0.0958 0 0.8623 0.0364 0.9181 0.9181 0.8623

Constant <= 15°C 0.5 0.5 0 0 0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.918 0.918 0

ToV6

Forward curve with
vanes

0.6045 0.6045 0.6045 0.6045 0.6045 0.6045 0.6045 0.6045 0.6045 0.6045 0.6045 0.3286 0.6045 0.6045 0.6045 0.6045 0.6045 0.6045 0.6045 0.6045 0.6045 0.6045 0.6045 0.6045 0.6045 0.6045 0.6045

VSD 0.6084 0.6084 0.6084 0.6084 0.6084 0.6084 0.6084 0.6084 0.6084 0.6084 0.6084 0.3351 0.6084 0.6084 0.6084 0.6084 0.6084 0.6084 0.6084 0.6084 0.6084 0.6084 0.6084 0.6084 0.6084 0.6084 0.6084

Airfoil with inlet
vanes

0.3656 0.3656 0.3656 0.3656 0.3656 0.3656 0.3656 0.3656 0.3656 0.3656 0.3656 0.2386 0.3656 0.3656 0.3656 0.3656 0.3656 0.3656 0.3656 0.3656 0.3656 0.3656 0.3656 0.3656 0.3656 0.3656 0.3656

Riding fan curve 0.2070 0.2070 0.2070 0.2070 0.2070 0.2070 0.2070 0.2070 0.2070 0.2070 0.2070 0.1008 0.2070 0.2070 0.2070 0.2070 0.2070 0.2070 0.2070 0.2070 0.2070 0.2070 0.2070 0.2070 0.2070 0.2070 0.2070

ToV15

Dual DBT 0.8 0.8 0.8003 0.8004 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8002 0.8002 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8

Enthalpy 0.8 0.8 0.8001 0.8001 0.8 0.8 0.8 0.8 0.8 0.8001 0.8001 0.8002 0.8002 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8

Dual Enthalpy 0.8004 0.8 0.8006 0.8005 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8004 0.8004 0.8 0.8 0.8 0.8 0.8 0.8 0.8001 0.8001 0.8 0.8 0.8 0.8 0.8 0.8

Fixed 0.7809 0.7846 0.7631 0.7760 0.8 0.7846 0.7846 0.7846 0.7846 0.7501 0.7501 0.7827 0.7827 0.7903 0.7831 0.7831 0.7846 0.7846 0.7975 0.7943 0.7943 0.8 0.8 0.7975 0.8 0.8 0.8

Dry Bulb 0.8 0.8 0.8 0.8 0.7846 0.8 0.8 0.8 0.8 0.8 0.8 0.7827 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8

ToV16

Fraction of hourly 0.8016 0.8 0.8 0.8 0.8020 0.8 0.8 0.8018 0.8341 0.8 0.8004 0.8 0.8020 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8

DCV Return 0.8978 0.8493 0.8493 0.8493 0.8094 0.8068 0.8493 0.8085 0.8393 0.8286 0.9000 0.9019 0.8466 0.9965 0.9422 0.9422 0.8493 0.8493 0.9203 0.9343 0.9343 0.9343 0.8832 0.9203 0.8 0.8013 0.8832

DCV Supply 0.8977 0.8493 0.8493 0.8493 0.8092 0.8066 0.8493 0.8083 0.8372 0.8287 0.8993 0.8919 0.8461 0.9864 0.9346 0.9346 0.8493 0.8493 0.9203 0.9343 0.9343 0.9343 0.8818 0.9203 0.8 0.8012 0.8818

DCV, fraction of
hourly, Return

0.8981 0.8493 0.8493 0.8493 0.8103 0.8068 0.8493 0.8093 0.8443 0.8287 0.9052 0.9019 0.8470 0.9965 0.9422 0.9422 0.8493 0.8493 0.9203 0.9343 0.9343 0.9343 0.8832 0.9203 0.8 0.8013 0.8832

Fixed 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8

ToV27

Demand-only 0.0146 0.0088 0.1093 0.0989 0.0151 0.0069 0.0113 0.0114 0.0154 0.0001 0.0001 0.0007 0.0014 0 0.1612 0.1612 0.0118 0.0302 0 0.1617 0.1617 0.1274 0.0446 0 0.2032 0.2093 0.0446

Standby -0.0022 -0.0050 -0.0201 -0.0181 -0.0012 -0.0060 -0.0047 -0.0041 -0.0201 -0.0010 -0.0012 -0.0036 -0.0043 0 -0.0289 -0.0289 0 0 -0.1867 -0.0232 -0.0232 -0.0216 -0.0269 -0.1867 -0.0271 -0.0303 -0.0269

Snap zone 0.0020 -0.0019 0.0501 0.0451 0.0027 -0.0033 -0.0006 -0.0005 -0.0101 0.0274 0.0269 0.0131 0.0151 0 0.0726 0.0726 0.0118 0.0302 0.0032 0.0412 0.0412 0.0612 0.1187 0.0032 0.2051 0.2077 0.1187

Scheduled -0.0014 -0.0043 -0.0175 -0.0158 -0.0004 -0.0053 -0.0039 -0.0033 -0.0192 -0.0008 -0.0010 -0.0029 -0.0034 0 -0.0250 -0.0250 -0.1104 -0.1599 -0.1867 -0.0212 -0.0212 -0.0189 -0.0234 -0.1867 -0.0199 -0.0223 -0.0234

Snap outdoor 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ToV28

Demand-only 0.0268 0.0410 0 0.0150 0 0 0.0231 0 0.0288 0.0481 0 0.0336 0.0288 0.0015 -0.0087 -0.0087 0.0118 0.0302 0 0.0037 0.0037 0 0.0492 0 0 0 0.0492
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HVAC System ID (2)

ToVi
(1) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

Standby 0.0205 0.0364 0 -0.0032 0 0 0.0177 0 0.0175 0.0488 0 0.0296 0.0175 -0.0095 -0.0253 -0.0253 0 0 -0.0399 -0.0034 -0.0034 0 -0.0371 -0.0399 0 0 -0.0371

Snap zone 0.0209 0.0411 0 0.0063 0 0 0.0168 0 0.0181 0.0488 0 0.0296 0.0180 0.0085 -0.0233 -0.0233 0.0118 0.0302 -0.0217 -0.0024 -0.0024 0 -0.0329 -0.0217 0 0 -0.0329

Scheduled 0.0274 0.0427 0 -0.0027 0 0 0.0239 0 0.0146 0.0426 0 0.0379 0.0154 -0.1365 -0.0403 -0.0403 -0.1104 -0.1599 -0.0399 -0.0010 -0.0010 0 -0.0600 -0.0399 0 0 -0.0600

Snap outdoor 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ToV29

Fixed 0 0 0 0 0 -0.0592 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Scheduled 0 0 0 0 0 -0.0429 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Load reset 0.0302 0.0185 0.1253 0.1088 0.0301 0.0254 0.0294 0.0290 0.0218 -0.0018 0.0011 0.0024 0.0157 0 0.2035 0.2035 0 0 0.0251 0.1798 0.1798 0.1502 0.0185 0.0251 0.2233 0.2326 0.0185

OA Reset, min 140
°F

-0.0425 -0.0313 -0.0082 -0.0075 -0.0403 -0.0298 -0.0402 -0.0385 -0.0051 -0.0062 -0.0059 -0.0022 -0.0063 0 0.0093 0.0093 0.4535 0.0004 -0.0036 -0.0028 -0.0028 -0.0173 -0.0326 -0.0036 -0.0304 -0.0294 -0.0326

OA Reset, min >140
°F

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ToV30

Fixed -0.0196 -0.0157 0 -0.0336 0 0 -0.0185 0 -0.0341 -0.0028 0 -0.0108 -0.0189 0 -0.0262 -0.0262 0 0 0 -0.0136 -0.0136 0 -0.0189 0 0 0 -0.0189

Scheduled -0.0106 -0.0086 0 -0.0230 0 0 -0.0100 0 -0.0189 -0.0018 0 -0.0061 -0.0097 0.0023 -0.0129 -0.0129 0.0085 0 0.0010 -0.0075 -0.0075 0 -0.0083 0.0010 0 0 -0.0083

Load reset 0.0262 0.0197 0 0.0024 0 0 0.0252 0 0.0354 -0.0012 0 0.0128 0.0238 0.0122 0.0343 0.0343 0 0 0.0006 0.0062 0.0062 0 0.0216 0.0006 0 0 0.0216

OA Reset, min 58 °F 0.0135 0.0110 0 0.0139 0 0 0.0130 0 0.0220 0.0022 0 0.0077 0.0131 0.0090 0.0152 0.0152 0.0100 0 0.0017 0.0104 0.0104 0 0.0082 0.0017 0 0 0.0082

OA Reset, min <54
°F

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ToV31

VSD, valve reset 0.0323 0.0279 0.0311 0.0080 0.0309 0.0254 0.0306 0.0296 0.0045 0.0082 0.0101 0.0161 0.0346 0.0110 0.0175 0.0175 0.0317 0.0633 0.0161 0.0099 0.0099 0.0116 0.0104 0.0161 0.0560 0.0553 0.0104

Two speed, .67 0.0293 0.0252 0.0286 0.0095 0.0280 0.0230 0.0278 0.0269 0.0037 0.0071 0.0090 0.0144 0.0318 0.0092 0.0139 0.0139 0 0 0.0127 0.0079 0.0079 0.0132 0.0080 0.0127 0.0515 0.0509 0.0080

VSD, fixed 0.0323 0.0278 0.0311 0.0080 0.0308 0.0253 0.0306 0.0296 0.0044 0.0081 0.0101 0.0160 0.0346 0.0110 0.0175 0.0175 0.0067 -0.0168 0.0152 0.0099 0.0099 0.0116 0.0102 0.0152 0.0560 0.0553 0.0102

Two speed, .5 0.0323 0.0268 0.0306 0.0091 0.0308 0.0244 0.0306 0.0296 0.0032 0.0061 0.0082 0.0143 0.0347 0.0110 0.0177 0.0177 0 0 0.0134 0.0100 0.0100 0.0128 0.0090 0.0134 0.0562 0.0554 0.0090

Constant 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ToV32

VSD, valve reset 0.0044 0.0035 0 0.0518 0 0 0.0043 0 0.0074 0.0009 0 0.0024 0.0055 0.0116 0.0061 0.0061 0.0317 0.0633 0.0161 0.0024 0.0024 0 0.0111 0.0161 0 0 0.0111

Two speed, .67,
valve reset

0.0034 0.0027 0 0.0502 0 0 0.0033 0 0.0056 0.0006 0 0.0019 0.0043 0.0092 0.0048 0.0048 0 0 0.0127 0.0014 0.0014 0 0.0102 0.0127 0 0 0.0102

VSD, fixed 0.0015 0.0012 0 0.0474 0 0 0.0015 0 0.0025 0.0004 0 0.0008 0.0019 0.0110 0.0023 0.0023 0.0067 -0.0168 0.0152 0.0009 0.0009 0 0.0084 0.0152 0 0 0.0084

Two speed, .5, fixed 0 0 0 0.0446 0 0 0 0 0 0 0 0 0 0.0110 0 0 0 0 0.0134 0 0 0 0.0068 0.0134 0 0 0.0068

Constant 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Notes to Table [5.3.2.7.] 5.3.2.7.:

The abbreviations used in this column have the following meanings:

OA = outdoor air
DBT = dry bulb temperature
DCV = demand control ventilation
VSD = variable speed drive

(1)
PROPOSED CHANGE Table 5.3.2.7. Footnotereferrer

See Table 5.3.1.1.-A for a description of each system.(2)
PROPOSED CHANGE Table 5.3.2.7. Footnotereferrer

[5.3.2.8.] 5.3.2.8. Coefficient Values: α1 i, α2 i, α3 i, β1 i, β2 i and β3 i

[1] 1) The coefficient values of α1i, α2i, α3i, β1i, β2i and β3i to be used for weighting αi and βi in Article 5.3.2.5. shall be selected from Tables 5.3.2.8.-A to 5.3.2.8.-AA for the given HVAC type and
component.

Table [5.3.2.8.-A] 5.3.2.8.-A
Coefficient Values for System Type HVAC-1

(Built-up Variable-Volume)
Forming Part of Sentences [5.3.2.6.] 5.3.2.6.([1] 1) and [5.3.2.8.] 5.3.2.8.([1] 1)

Coefficient Values

Trade-off Values for Component i, ToVi Climatic Parameter for Component i, XDDi α1i α2i α3i β1i β2i β3i

ToV1 HDD 6.44E-01 1.87E-05 -5.61E-09 -3.45E-01 -1.82E-05 3.99E-09

ToV2 HDD 5.42E-01 -2.98E-05 6.23E-10 -2.24E-01 1.38E-05 -3.79E-10

ToV3 HDD 2.26E-01 8.48E-05 -5.92E-09 -2.06E-01 -7.59E-05 5.28E-09

ToV4 HDD 1.12E-01 3.74E-05 -2.56E-09 -5.23E-02 -1.60E-05 1.08E-09

ToV5 TDD -7.09E+00 2.68E-03 -2.02E-07 6.79E+00 -2.26E-03 1.71E-07

ToV6 TDD 6.92E-02 6.16E-06 -1.51E-09 0.00E+00 0.00E+00 0.00E+00

ToV7 HDD -1.30E-04 8.57E-09 -2.95E-13 4.49E-09 -1.56E-12 1.29E-16

ToV8 HDD 2.58E-02 -6.54E-06 4.89E-10 0.00E+00 0.00E+00 0.00E+00

ToV9 HDD -9.23E-05 -3.13E-08 2.26E-12 9.80E-09 -5.09E-12 2.37E-16

ToV10 HDD 8.27E-03 -9.00E-07 4.33E-11 -1.85E-04 1.98E-08 -9.30E-13

ToV11 HDD 1.09E-02 -1.16E-06 7.62E-11 -2.55E-04 2.68E-08 -1.75E-12

ToV12 HDD 7.65E-01 2.22E-05 7.35E-10 0.00E+00 0.00E+00 0.00E+00

ToV13 CDD 3.38E-03 2.19E-04 -2.06E-07 -2.21E-04 -1.41E-05 1.32E-08

ToV14 CDD -1.70E-02 -5.15E-04 2.33E-07 -3.83E-01 1.49E-03 -1.84E-06

ToV15 CDD -1.88E+01 8.10E-01 -1.82E-03 1.22E+01 -5.10E-01 1.15E-03

ToV16 HDD -6.72E+01 2.65E-02 -2.31E-06 4.02E+01 -1.56E-02 1.37E-06

ToV17 TDD 1.09E-02 -2.47E-06 1.86E-10 0.00E+00 0.00E+00 0.00E+00

ToV18 CDD -1.19E-02 8.38E-05 -1.20E-07 1.62E-02 -2.17E-05 2.75E-08

ToV19 TDD 4.49E-01 -5.96E-05 1.56E-09 -1.21E-01 1.31E-05 1.40E-10

ToV20 CDD 2.81E-03 4.32E-05 -6.20E-08 -9.45E-04 -1.27E-05 1.75E-08

ToV21 HDD -2.72E-04 3.99E-08 -3.06E-12 -1.72E-07 -6.88E-13 1.89E-15

ToV22 CDD 4.28E-06 -3.28E-07 4.10E-10 -4.20E-08 4.10E-10 -6.34E-13

ToV23 HDD 3.73E-01 -4.85E-05 2.78E-09 -2.27E-01 3.13E-05 -1.80E-09

ToV24 CDD 6.98E-03 1.43E-04 -1.82E-07 -4.65E-03 -8.46E-05 1.16E-07

ToV25 HDD 2.13E-01 -2.36E-05 1.40E-09 -7.81E-02 8.25E-06 -4.91E-10

ToV26 CDD 5.26E-03 5.31E-05 -5.37E-08 -2.56E-03 -1.53E-05 1.44E-08

ToV27 HDD 2.46E+00 -3.92E-04 1.96E-08 0.00E+00 0.00E+00 0.00E+00

ToV28 CDD 4.57E+00 -2.58E-02 3.40E-05 -9.22E+01 6.78E-01 -9.10E-04

ToV29 HDD 2.53E+00 -5.14E-04 3.82E-08 -2.29E+00 -1.04E-03 2.50E-07

ToV30 CDD 2.81E-01 5.77E-03 -8.27E-06 -4.07E+00 3.35E-02 -4.88E-05

ToV31 TDD 1.72E+00 -2.14E-04 1.31E-08 -3.09E+00 9.85E-04 -6.79E-08

ToV32 CDD 1.01E-01 5.72E-03 -6.69E-06 1.04E-01 -1.89E-02 4.53E-05

Footnote
1

Footnote
2
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Table [5.3.2.8.-B] 5.3.2.8.-B
Coefficient Values for System Type HVAC-2

(Constant-Volume Reheat)
Forming Part of Sentences [5.3.2.6.] 5.3.2.6.([1] 1) and [5.3.2.8.] 5.3.2.8.([1] 1)

Coefficient Values

Trade-off Values for Component i, ToVi Climatic Parameter for Component i, XDDi α1i α2i α3i β1i β2i β3i

ToV1 HDD 7.23E-01 4.50E-05 -9.90E-09 -3.86E-01 -3.47E-05 6.65E-09

ToV2 HDD 6.38E-01 -2.98E-05 -3.34E-10 -2.64E-01 1.40E-05 -1.15E-11

ToV3 TDD 2.12E-01 1.44E-04 -1.19E-08 -1.87E-01 -1.31E-04 1.09E-08

ToV4 TDD 1.00E-01 6.76E-05 -5.63E-09 -4.38E-02 -3.10E-05 2.58E-09

ToV5 TDD -4.76E+00 1.79E-03 -1.25E-07 4.57E+00 -1.43E-03 1.00E-07

ToV6 HDD 7.48E-02 -2.18E-06 -9.58E-11 -9.61E-02 2.58E-06 1.46E-10

ToV7 HDD -1.32E-04 1.18E-09 5.11E-13 -3.27E-09 1.31E-12 -1.00E-16

ToV8 HDD 2.78E-02 -1.71E-06 -1.42E-10 -7.66E-03 2.67E-07 6.65E-11

ToV9 TDD -1.15E-04 -4.42E-08 3.77E-12 2.53E-08 -1.51E-11 1.32E-15

ToV10 HDD 5.80E-03 -5.49E-07 3.33E-11 -1.31E-04 1.25E-08 -7.60E-13

ToV11 HDD 8.79E-03 -7.97E-07 7.23E-11 -2.06E-04 1.85E-08 -1.68E-12

ToV12 HDD 7.95E-01 1.07E-05 1.50E-09 0.00E+00 0.00E+00 0.00E+00

ToV13 CDD 4.40E-03 1.78E-04 -1.71E-07 -2.89E-04 -1.14E-05 1.10E-08

ToV14 CDD -3.43E-02 -4.60E-04 3.06E-07 8.62E-02 2.39E-04 -1.37E-06

ToV15 CDD -9.86E+02 7.49E+00 -2.05E-02 6.22E+02 -4.72E+00 1.29E-02

ToV16 HDD 2.04E+02 -9.49E-02 9.80E-06 -1.22E+02 5.75E-02 -5.94E-06

ToV17 TDD 1.26E-02 -2.45E-06 1.65E-10 0.00E+00 0.00E+00 0.00E+00

ToV18 CDD -7.61E-04 5.86E-06 -2.50E-09 5.04E-04 -3.88E-06 1.65E-09

ToV19 HDD 2.94E-01 -3.28E-05 1.09E-09 -8.39E-02 6.77E-06 5.84E-11

ToV20 CDD 2.60E-03 3.76E-05 -6.23E-08 -7.90E-04 -1.34E-05 2.22E-08

ToV21 HDD -1.51E-04 8.87E-09 -1.12E-12 -2.61E-07 4.24E-11 -2.02E-15

ToV22 CDD -3.59E-06 -1.80E-07 1.89E-10 -1.39E-08 5.07E-11 -4.60E-15

ToV23 HDD 3.13E-01 -4.16E-05 2.96E-09 -1.94E-01 2.77E-05 -1.95E-09

ToV24 CDD 3.87E-03 1.07E-04 -1.26E-07 -2.38E-03 -5.84E-05 6.90E-08

ToV25 HDD 1.87E-01 -2.44E-05 1.85E-09 -7.55E-02 1.09E-05 -8.20E-10

ToV26 CDD 3.67E-03 5.54E-05 -6.84E-08 -1.63E-03 -1.98E-05 2.59E-08

ToV27 HDD 1.99E+00 -2.56E-04 1.15E-08 0.00E+00 0.00E+00 0.00E+00

ToV28 CDD 3.76E+00 -2.01E-02 2.68E-05 -5.24E+01 3.67E-01 -4.73E-04

ToV29 HDD 2.30E+00 -5.06E-04 4.43E-08 4.14E+00 -3.53E-03 4.68E-07

ToV30 CDD 3.88E-01 5.10E-03 -7.49E-06 -5.10E+00 3.36E-02 -4.08E-05

ToV31 HDD 1.12E+00 -5.69E-05 5.69E-09 5.82E+00 -1.77E-03 1.14E-07

ToV32 CDD 2.45E-01 4.63E-03 -5.19E-06 -1.46E+01 1.00E-01 -1.26E-04

Table [5.3.2.8.-C] 5.3.2.8.-C
Coefficient Values for System Type HVAC-3

(Packaged Single Duct – Single Zone)
Forming Part of Sentences [5.3.2.6.] 5.3.2.6.([1] 1) and [5.3.2.8.] 5.3.2.8.([1] 1)

Coefficient Values

Trade-off Values for Component i, ToVi Climatic Parameter for Component i, XDDi α1i α2i α3i β1i β2i β3i

ToV1 HDD 2.28E+00 -5.31E-04 3.27E-08 -1.78E+00 4.13E-04 -2.54E-08

ToV2 HDD 1.08E+00 -2.47E-04 1.51E-08 -4.26E-01 9.58E-05 -5.75E-09

ToV3 TDD 1.19E+00 -2.11E-04 1.05E-08 -8.01E-01 1.41E-04 -7.00E-09

ToV4 TDD 7.47E-01 -1.32E-04 6.53E-09 -3.34E-01 5.82E-05 -2.87E-09

ToV5 TDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV6 TDD 1.49E-01 -3.07E-05 1.70E-09 -1.93E-01 3.98E-05 -2.21E-09

ToV7 HDD -7.33E-04 1.74E-07 -1.07E-11 -8.22E-08 1.77E-11 -1.26E-15

ToV8 HDD 1.06E-01 -1.70E-05 7.46E-10 -5.86E-02 8.93E-06 -3.42E-10
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Coefficient Values

Trade-off Values for Component i, ToVi Climatic Parameter for Component i, XDDi α1i α2i α3i β1i β2i β3i

ToV9 TDD 7.72E-04 -1.39E-07 7.09E-12 -5.32E-06 9.54E-10 -4.81E-14

ToV10 HDD 1.71E-03 -3.77E-07 4.37E-11 -4.19E-05 9.58E-09 -1.07E-12

ToV11 HDD 3.10E-02 -6.35E-06 4.66E-10 -7.28E-04 1.49E-07 -1.09E-11

ToV12 HDD 3.79E-01 1.19E-04 -5.45E-09 0.00E+00 0.00E+00 0.00E+00

ToV13 CDD -3.51E-03 5.99E-04 -5.94E-07 4.00E-04 -6.82E-05 6.76E-08

ToV14 CDD 1.07E-01 -1.23E-02 1.27E-05 -3.71E+00 -1.09E-02 9.97E-07

ToV15 CDD 1.15E+00 1.32E-02 -2.15E-05 0.00E+00 0.00E+00 0.00E+00

ToV16 HDD -8.88E-01 7.91E-04 -5.07E-08 0.00E+00 0.00E+00 0.00E+00

ToV17 TDD 6.24E-02 -3.29E-06 8.95E-10 0.00E+00 0.00E+00 0.00E+00

ToV18 TDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV19 HDD 8.42E-01 -2.40E-04 1.77E-08 -3.85E-01 1.25E-04 -9.52E-09

ToV20 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV21 HDD -3.67E-04 5.79E-08 -4.37E-12 -1.09E-07 5.31E-11 -4.36E-15

ToV22 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV23 HDD 3.28E-01 -5.54E-05 4.26E-09 -1.76E-01 2.88E-05 -2.21E-09

ToV24 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV25 HDD 2.54E-01 -4.30E-05 3.14E-09 -9.52E-02 1.53E-05 -1.08E-09

ToV26 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV27 HDD 2.83E+00 -4.97E-04 2.56E-08 0.00E+00 0.00E+00 0.00E+00

ToV28 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV29 HDD 3.66E+00 -8.16E-04 5.32E-08 -1.76E-01 -1.43E-04 3.00E-08

ToV30 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV31 HDD 2.35E+00 -4.55E-04 3.41E-08 -3.42E+00 9.62E-04 -5.36E-08

ToV32 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Table [5.3.2.8.-D] 5.3.2.8.-D
Coefficient Values for System Type HVAC-4

(Built-up Single Duct – Single Zone)
Forming Part of Sentences [5.3.2.6.] 5.3.2.6.([1] 1) and [5.3.2.8.] 5.3.2.8.([1] 1)

Coefficient Values

Trade-off Values for Component i, ToVi Climatic Parameter for Component i, XDDi α1i α2i α3i β1i β2i β3i

ToV1 HDD 1.96E+00 -4.26E-04 2.47E-08 -1.22E+00 2.62E-04 -1.51E-08

ToV2 HDD 1.22E+00 -2.65E-04 1.52E-08 -4.94E-01 1.06E-04 -6.01E-09

ToV3 TDD 9.52E-01 -1.50E-04 6.63E-09 -6.44E-01 1.01E-04 -4.49E-09

ToV4 TDD 5.93E-01 -9.20E-05 3.92E-09 -2.64E-01 4.03E-05 -1.66E-09

ToV5 TDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV6 TDD 1.45E-01 -2.80E-05 1.47E-09 -1.89E-01 3.66E-05 -1.93E-09

ToV7 HDD -5.20E-04 1.23E-07 -7.55E-12 -3.22E-08 1.37E-12 1.90E-16

ToV8 HDD 1.25E-01 -1.43E-05 -2.88E-12 -2.47E-02 -7.71E-07 4.40E-10

ToV9 TDD -8.08E-04 1.30E-07 -5.76E-12 -1.65E-07 3.84E-11 -2.66E-15

ToV10 HDD 4.17E-03 -1.21E-06 1.11E-10 -1.07E-04 3.11E-08 -2.86E-12

ToV11 HDD 2.50E-02 -4.81E-06 3.64E-10 -5.86E-04 1.13E-07 -8.55E-12

ToV12 HDD 2.03E-01 1.44E-04 -6.33E-09 0.00E+00 0.00E+00 0.00E+00

ToV13 CDD -3.72E-04 3.65E-04 -3.79E-07 7.62E-05 -2.35E-05 2.45E-08

ToV14 CDD -1.75E-02 -4.68E-04 1.38E-07 3.57E-01 -3.46E-03 3.24E-06

ToV15 CDD 5.37E-01 9.57E-03 -1.46E-05 0.00E+00 0.00E+00 0.00E+00

ToV16 HDD -8.07E-01 7.24E-04 -4.42E-08 0.00E+00 0.00E+00 0.00E+00

ToV17 TDD 6.64E-02 -1.34E-05 1.66E-09 0.00E+00 0.00E+00 0.00E+00

ToV18 TDD 9.92E-03 -1.91E-06 9.13E-11 -6.57E-03 1.26E-06 -6.04E-11

ToV19 HDD 6.99E-01 -1.96E-04 1.44E-08 -3.26E-01 1.04E-04 -7.90E-09

ToV20 CDD -2.14E-04 1.36E-04 -1.72E-07 6.40E-04 -4.28E-05 4.91E-08
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Coefficient Values

Trade-off Values for Component i, ToVi Climatic Parameter for Component i, XDDi α1i α2i α3i β1i β2i β3i

ToV21 HDD -2.76E-04 3.66E-08 -3.06E-12 -1.23E-07 5.29E-11 -4.17E-15

ToV22 CDD -8.96E-05 -2.17E-06 2.63E-09 2.27E-07 1.14E-11 2.19E-13

ToV23 HDD 2.54E-01 -3.65E-05 3.03E-09 -1.31E-01 1.69E-05 -1.41E-09

ToV24 CDD -7.24E-02 3.93E-03 -4.96E-06 6.84E-02 -2.81E-03 3.51E-06

ToV25 HDD 2.29E-01 -4.23E-05 3.50E-09 -9.04E-02 1.73E-05 -1.44E-09

ToV26 CDD 1.13E-02 4.38E-04 -5.40E-07 -4.72E-03 -1.63E-04 2.02E-07

ToV27 HDD 2.48E+00 -3.87E-04 1.81E-08 0.00E+00 0.00E+00 0.00E+00

ToV28 CDD 1.26E+00 -9.94E-04 3.00E-07 5.61E+00 -3.48E-02 3.95E-05

ToV29 HDD 3.37E+00 -7.24E-04 4.69E-08 -5.72E-01 -6.24E-05 2.91E-08

ToV30 CDD 1.62E-01 5.56E-03 -6.80E-06 1.28E+00 -4.47E-02 9.89E-05

ToV31 HDD 2.11E+00 -3.94E-04 3.11E-08 -5.81E+00 1.86E-03 -1.29E-07

ToV32 CDD 2.56E-01 4.23E-03 -4.31E-06 -1.81E+00 1.98E-02 -3.36E-05

Table [5.3.2.8.-E] 5.3.2.8.-E
Coefficient Values for System Type HVAC-5

(Packaged Variable-Volume)
Forming Part of Sentences [5.3.2.6.] 5.3.2.6.([1] 1) and [5.3.2.8.] 5.3.2.8.([1] 1)

Coefficient Values

Trade-off Values for Component i, ToVi Climatic Parameter for Component i, XDDi α1i α2i α3i β1i β2i β3i

ToV1 HDD 7.62E-01 -3.95E-05 1.93E-09 -4.27E-01 2.21E-05 -1.10E-09

ToV2 HDD 5.05E-01 -2.06E-05 8.82E-10 -1.98E-01 6.45E-06 -2.36E-10

ToV3 CDD 3.66E-01 2.78E-04 -3.56E-07 -2.68E-01 -4.12E-05 3.81E-09

ToV4 TDD 1.16E-01 2.84E-05 -2.44E-09 -4.47E-02 -1.52E-05 1.28E-09

ToV5 TDD -6.35E+00 2.42E-03 -1.81E-07 6.18E+00 -2.04E-03 1.54E-07

ToV6 HDD 9.22E-02 -1.99E-06 -8.30E-10 0.00E+00 0.00E+00 0.00E+00

ToV7 HDD -1.23E-04 6.30E-09 -2.55E-13 5.70E-10 8.28E-14 -2.87E-17

ToV8 TDD 8.73E-02 -2.66E-05 1.84E-09 -7.63E-02 2.82E-05 -1.99E-09

ToV9 TDD -1.38E-04 -9.42E-09 1.00E-12 3.01E-08 -1.10E-11 7.86E-16

ToV10 HDD 8.22E-03 -9.96E-07 5.40E-11 -1.85E-04 2.22E-08 -1.18E-12

ToV11 HDD 1.07E-02 -1.25E-06 8.72E-11 -2.51E-04 2.90E-08 -2.02E-12

ToV12 CDD 8.60E-01 -3.62E-05 5.04E-09 0.00E+00 0.00E+00 0.00E+00

ToV13 CDD 6.96E-02 6.75E-05 5.83E-08 -6.66E-03 -6.44E-06 -5.59E-09

ToV14 CDD -4.19E-01 -1.46E-02 1.79E-05 -2.81E-01 -5.54E-03 5.42E-06

ToV15 CDD -4.59E+02 8.14E+00 -2.11E-02 2.92E+02 -5.12E+00 1.33E-02

ToV16 HDD -4.94E+02 1.76E-01 -1.45E-05 3.08E+02 -1.09E-01 8.98E-06

ToV17 TDD 3.64E-03 1.47E-06 -1.30E-10 0.00E+00 0.00E+00 0.00E+00

ToV18 TDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV19 HDD 4.34E-01 -6.79E-05 2.70E-09 -1.20E-01 1.67E-05 -2.95E-10

ToV20 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV21 HDD -2.55E-04 3.91E-08 -3.19E-12 -2.00E-07 9.29E-12 1.22E-15

ToV22 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV23 HDD 3.95E-01 -5.76E-05 3.48E-09 -2.42E-01 3.65E-05 -2.16E-09

ToV24 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV25 HDD 2.09E-01 -2.52E-05 1.62E-09 -7.66E-02 8.90E-06 -5.77E-10

ToV26 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV27 HDD 9.27E-02 3.07E-04 -2.31E-08 0.00E+00 0.00E+00 0.00E+00

ToV28 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV29 HDD 2.47E+00 -4.99E-04 3.77E-08 -3.76E+00 -6.85E-04 2.38E-07

ToV30 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV31 HDD 1.71E+00 -2.18E-04 1.41E-08 -1.83E+00 5.50E-04 -3.47E-08

ToV32 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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Table [5.3.2.8.-F] 5.3.2.8.-F
Coefficient Values for System Type HVAC-6
(Packaged Constant-Volume with Reheat)

Forming Part of Sentences [5.3.2.6.] 5.3.2.6.([1] 1) and [5.3.2.8.] 5.3.2.8.([1] 1)

Coefficient Values

Trade-off Values for Component i, ToVi Climatic Parameter for Component i, XDDi α1i α2i α3i β1i β2i β3i

ToV1 HDD 1.13E+00 -6.81E-05 2.00E-09 -7.84E-01 4.87E-05 -1.50E-09

ToV2 HDD 6.42E-01 -3.79E-05 1.07E-09 -2.64E-01 1.62E-05 -4.87E-10

ToV3 CDD 4.37E-01 8.04E-04 -9.92E-07 -4.28E-01 -7.84E-04 9.70E-07

ToV4 HDD 2.56E-02 3.24E-05 -2.13E-09 -9.90E-03 -1.41E-05 8.47E-10

ToV5 TDD -1.42E-01 3.37E-04 -2.19E-08 4.37E+00 -1.33E-03 9.07E-08

ToV6 HDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV7 HDD -1.86E-04 8.58E-09 -1.21E-13 -3.36E-09 1.11E-12 -8.17E-17

ToV8 HDD -1.90E-02 2.39E-06 -2.18E-10 4.12E-02 -3.57E-06 2.38E-10

ToV9 CDD -1.84E-04 -3.44E-07 4.29E-10 3.54E-08 -1.85E-11 1.58E-15

ToV10 HDD 5.51E-03 -5.02E-07 3.09E-11 -1.25E-04 1.13E-08 -6.87E-13

ToV11 HDD 7.22E-03 -6.58E-07 6.19E-11 -1.70E-04 1.54E-08 -1.44E-12

ToV12 HDD 9.28E-01 -5.80E-05 6.72E-09 0.00E+00 0.00E+00 0.00E+00

ToV13 CDD 7.20E-02 5.36E-05 6.49E-08 -6.88E-03 -5.11E-06 -6.22E-09

ToV14 CDD -4.75E-01 -1.20E-02 1.50E-05 -6.70E-01 -3.17E-03 4.28E-06

ToV15 CDD -5.86E+02 6.75E+00 -2.16E-02 3.72E+02 -4.25E+00 1.36E-02

ToV16 HDD 1.47E+03 -4.39E-01 2.84E-05 -9.12E+02 2.73E-01 -1.77E-05

ToV17 TDD 7.68E-03 7.40E-07 -1.05E-10 0.00E+00 0.00E+00 0.00E+00

ToV18 TDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV19 HDD 2.62E-01 -2.97E-05 5.12E-10 -7.21E-02 6.18E-06 2.91E-10

ToV20 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV21 HDD -1.43E-04 9.61E-09 -1.18E-12 -2.05E-07 3.29E-11 -1.45E-15

ToV22 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV23 TDD 2.64E-01 -3.01E-05 1.93E-09 -1.54E-01 1.81E-05 -1.15E-09

ToV24 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV25 HDD 1.82E-01 -2.61E-05 2.00E-09 -7.56E-02 1.20E-05 -9.26E-10

ToV26 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV27 HDD 1.82E+00 -1.93E-04 6.44E-09 0.00E+00 0.00E+00 0.00E+00

ToV28 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV29 HDD 2.19E+00 -4.35E-04 3.59E-08 -1.01E+00 -2.58E-03 4.72E-07

ToV30 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV31 HDD 1.00E+00 -2.40E-05 4.07E-09 1.10E+01 -3.27E-03 2.01E-07

ToV32 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Table [5.3.2.8.-G] 5.3.2.8.-G
Coefficient Values for System Type HVAC-7

(Built-up Ceiling Bypass VAV)
Forming Part of Sentences [5.3.2.6.] 5.3.2.6.([1] 1) and [5.3.2.8.] 5.3.2.8.([1] 1)

Coefficient Values

Trade-off Values for Component i, ToVi Climatic Parameter for Component i, XDDi α1i α2i α3i β1i β2i β3i

ToV1 HDD 1.05E+00 5.91E-06 -9.54E-09 -5.67E-01 -1.34E-05 6.51E-09

ToV2 HDD 8.81E-01 -6.44E-05 6.49E-10 -3.64E-01 2.88E-05 -4.79E-10

ToV3 CDD 5.43E-01 9.98E-04 -1.59E-06 -4.90E-01 -9.05E-04 1.45E-06

ToV4 CDD 2.54E-01 4.86E-04 -7.89E-07 -9.05E-02 -1.88E-05 1.72E-09

ToV5 TDD -2.13E-02 3.04E-04 -2.00E-08 6.22E+00 -2.03E-03 1.50E-07

ToV6 TDD 8.85E-02 3.30E-07 -5.89E-10 -1.16E-01 7.36E-08 7.22E-10

ToV7 HDD -1.89E-04 9.21E-09 3.15E-13 -2.47E-09 1.09E-12 -9.18E-17

ToV8 HDD 2.57E-02 -1.91E-07 -3.21E-10 -5.23E-03 -1.11E-06 2.35E-10
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Coefficient Values

Trade-off Values for Component i, ToVi Climatic Parameter for Component i, XDDi α1i α2i α3i β1i β2i β3i

ToV9 CDD -1.95E-04 -3.86E-07 5.42E-10 6.39E-08 -2.19E-11 1.19E-15

ToV10 HDD 7.31E-03 -7.06E-07 3.34E-11 -1.65E-04 1.59E-08 -7.41E-13

ToV11 HDD 9.45E-03 -8.49E-07 5.90E-11 -2.22E-04 1.98E-08 -1.36E-12

ToV12 HDD 6.72E-01 2.34E-05 1.62E-09 0.00E+00 0.00E+00 0.00E+00

ToV13 CDD 3.52E-03 2.19E-04 -2.09E-07 -2.30E-04 -1.41E-05 1.34E-08

ToV14 CDD -1.71E-02 -6.17E-04 4.03E-07 -4.79E-01 3.45E-03 -5.65E-06

ToV15 CDD -8.22E+02 1.53E+00 -1.26E-02 5.19E+02 -9.60E-01 7.98E-03

ToV16 HDD 2.15E+00 -1.04E-04 1.15E-08 0.00E+00 0.00E+00 0.00E+00

ToV17 TDD 9.11E-03 -1.79E-06 1.30E-10 0.00E+00 0.00E+00 0.00E+00

ToV18 TDD 2.63E-03 -3.86E-07 1.96E-11 -1.74E-03 2.56E-07 -1.30E-11

ToV19 HDD 3.97E-01 -5.55E-05 1.78E-09 -1.13E-01 1.43E-05 -1.20E-10

ToV20 CDD 2.78E-03 3.82E-05 -5.63E-08 -9.55E-04 -1.14E-05 1.63E-08

ToV21 HDD -2.00E-04 1.86E-08 -1.55E-12 -2.54E-07 3.24E-11 -8.12E-16

ToV22 CDD -4.84E-07 -3.02E-07 3.83E-10 -2.08E-08 3.46E-10 -5.73E-13

ToV23 HDD 3.43E-01 -3.96E-05 2.13E-09 -2.10E-01 2.52E-05 -1.32E-09

ToV24 CDD 4.93E-03 9.92E-05 -7.74E-08 -3.00E-03 -4.87E-05 2.82E-08

ToV25 HDD 1.99E-01 -2.19E-05 1.36E-09 -7.59E-02 8.68E-06 -5.49E-10

ToV26 CDD 3.10E-03 5.66E-05 -4.32E-08 -1.33E-03 -1.74E-05 8.06E-09

ToV27 HDD 5.85E-02 3.35E-04 -2.67E-08 0.00E+00 0.00E+00 0.00E+00

ToV28 CDD 4.95E+00 -2.84E-02 3.75E-05 -1.15E+02 8.46E-01 -1.13E-03

ToV29 HDD 2.34E+00 -4.55E-04 3.41E-08 -1.89E+00 -1.31E-03 2.83E-07

ToV30 CDD 3.04E-01 5.60E-03 -8.05E-06 -4.76E+00 3.33E-02 -4.28E-05

ToV31 HDD 1.50E+00 -1.42E-04 8.05E-09 -1.66E+00 3.71E-04 -9.53E-09

ToV32 CDD 8.14E-02 6.33E-03 -8.02E-06 9.56E+00 -1.64E-01 3.23E-04

Table [5.3.2.8.-H] 5.3.2.8.-H
Coefficient Values for System Type HVAC-8

(Packaged Ceiling Bypass VAV)
Forming Part of Sentences [5.3.2.6.] 5.3.2.6.([1] 1) and [5.3.2.8.] 5.3.2.8.([1] 1)

Coefficient Values

Trade-off Values for Component i, ToVi Climatic Parameter for Component i, XDDi α1i α2i α3i β1i β2i β3i

ToV1 HDD 1.50E+00 -1.18E-04 3.37E-09 -1.03E+00 8.35E-05 -2.51E-09

ToV2 HDD 8.02E-01 -5.03E-05 6.27E-10 -3.17E-01 1.74E-05 -3.98E-11

ToV3 HDD 7.01E-01 2.43E-05 -5.89E-09 -6.82E-01 -2.59E-05 5.95E-09

ToV4 TDD 7.74E-02 3.65E-05 -3.16E-09 -3.55E-02 -1.68E-05 1.44E-09

ToV5 TDD -2.02E-01 3.63E-04 -2.42E-08 6.15E+00 -1.99E-03 1.47E-07

ToV6 TDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV7 HDD -2.47E-04 1.51E-08 -8.82E-14 -5.93E-09 2.59E-12 -2.38E-16

ToV8 HDD 7.12E-02 -2.43E-05 1.77E-09 -6.26E-02 2.53E-05 -1.83E-09

ToV9 TDD -2.96E-04 -1.36E-08 2.89E-12 -1.01E-08 2.60E-12 -3.91E-16

ToV10 HDD 7.57E-03 -8.83E-07 4.96E-11 -1.71E-04 1.97E-08 -1.09E-12

ToV11 HDD 9.79E-03 -1.09E-06 8.10E-11 -2.30E-04 2.53E-08 -1.87E-12

ToV12 HDD 7.84E-01 -2.79E-05 5.12E-09 0.00E+00 0.00E+00 0.00E+00

ToV13 CDD 6.93E-02 6.47E-05 5.43E-08 -6.63E-03 -6.16E-06 -5.24E-09

ToV14 CDD -4.30E-01 -1.42E-02 1.76E-05 -4.90E-01 -4.14E-03 4.22E-06

ToV15 CDD -4.71E+02 6.44E+00 -1.81E-02 3.00E+02 -4.05E+00 1.14E-02

ToV16 HDD -5.04E+02 1.80E-01 -1.49E-05 3.14E+02 -1.12E-01 9.25E-06

ToV17 TDD 3.28E-03 1.37E-06 -1.16E-10 0.00E+00 0.00E+00 0.00E+00

ToV18 TDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV19 HDD 4.00E-01 -6.02E-05 2.25E-09 -1.11E-01 1.47E-05 -1.79E-10

ToV20 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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Coefficient Values

Trade-off Values for Component i, ToVi Climatic Parameter for Component i, XDDi α1i α2i α3i β1i β2i β3i

ToV21 HDD -2.12E-04 2.80E-08 -2.52E-12 -2.41E-07 2.46E-11 6.10E-17

ToV22 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV23 TDD 4.00E-01 -5.91E-05 3.58E-09 -2.42E-01 3.90E-05 -2.48E-09

ToV24 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV25 HDD 1.97E-01 -2.50E-05 1.82E-09 -7.36E-02 9.44E-06 -7.25E-10

ToV26 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV27 HDD 2.39E+00 -3.84E-04 2.06E-08 0.00E+00 0.00E+00 0.00E+00

ToV28 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV29 HDD 2.36E+00 -4.72E-04 3.64E-08 -3.84E+00 -8.12E-04 2.62E-07

ToV30 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV31 HDD 1.62E+00 -1.95E-04 1.33E-08 -1.77E+00 5.44E-04 -3.57E-08

ToV32 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Table [5.3.2.8.-I] 5.3.2.8.-I
Coefficient Values for System Type HVAC-9

(Powered Induction Unit)
Forming Part of Sentences [5.3.2.6.] 5.3.2.6.([1] 1) and [5.3.2.8.] 5.3.2.8.([1] 1)

Coefficient Values

Trade-off Values for Component i, ToVi Climatic Parameter for Component i, XDDi α1i α2i α3i β1i β2i β3i

ToV1 HDD 1.25E+00 -1.41E-04 4.55E-09 -6.86E-01 7.46E-05 -2.25E-09

ToV2 HDD 9.04E-01 -9.34E-05 2.51E-09 -3.77E-01 3.48E-05 -6.69E-10

ToV3 TDD 4.83E-01 -2.93E-06 -1.90E-09 -4.27E-01 -4.02E-07 1.92E-09

ToV4 TDD 2.31E-01 -2.49E-06 -8.05E-10 -1.03E-01 6.50E-07 3.90E-10

ToV5 TDD 4.75E+00 -1.10E-03 7.06E-08 -3.17E+00 6.02E-04 -5.45E-09

ToV6 TDD 1.59E-01 9.76E-05 -9.49E-09 9.71E-01 -1.94E-04 1.16E-08

ToV7 HDD -1.53E-04 2.42E-08 -1.22E-12 6.36E-09 -2.30E-12 1.77E-16

ToV8 TDD 8.51E-02 -1.51E-05 8.00E-10 0.00E+00 0.00E+00 0.00E+00

ToV9 HDD -1.47E-04 1.04E-08 -2.92E-13 1.43E-08 -6.79E-12 5.40E-16

ToV10 HDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV11 HDD 3.20E-03 -8.33E-08 1.48E-11 -7.08E-05 1.87E-09 -3.40E-13

ToV12 HDD 6.93E-01 3.00E-05 1.17E-09 0.00E+00 0.00E+00 0.00E+00

ToV13 CDD 6.12E-03 3.19E-04 -3.14E-07 -4.03E-04 -2.04E-05 2.01E-08

ToV14 CDD -5.30E-02 -6.33E-04 3.06E-07 -3.38E-01 2.02E-03 -3.44E-06

ToV15 CDD -5.96E+02 1.78E-01 -6.96E-03 3.76E+02 -1.10E-01 4.39E-03

ToV16 HDD -2.58E+02 8.17E-02 -5.51E-06 1.57E+02 -4.96E-02 3.36E-06

ToV17 TDD -1.83E-02 4.53E-06 1.67E-09 0.00E+00 0.00E+00 0.00E+00

ToV18 CDD 1.82E-04 1.11E-05 -9.19E-09 -1.21E-04 -7.38E-06 6.09E-09

ToV19 HDD 9.64E-02 -1.06E-05 5.92E-10 -3.27E-02 3.60E-06 -2.04E-10

ToV20 CDD 1.55E-03 1.90E-05 -2.60E-08 -3.46E-04 -6.89E-06 9.54E-09

ToV21 HDD -4.53E-05 4.89E-09 -3.61E-13 8.39E-10 -4.11E-13 3.66E-17

ToV22 CDD -8.76E-06 -3.78E-07 3.97E-10 -2.64E-08 9.92E-11 -1.12E-13

ToV23 HDD 4.89E-02 -7.37E-06 6.07E-10 -2.93E-02 4.95E-06 -4.17E-10

ToV24 CDD 2.18E-02 1.21E-04 -1.80E-08 -1.58E-02 -4.38E-05 -3.79E-08

ToV25 HDD 4.20E-02 -6.56E-06 3.97E-10 -1.81E-02 3.02E-06 -1.71E-10

ToV26 CDD 3.22E-03 1.48E-04 -1.64E-07 -7.68E-04 -5.84E-05 6.55E-08

ToV27 HDD 1.19E+00 1.04E-04 -2.40E-08 0.00E+00 0.00E+00 0.00E+00

ToV28 CDD 1.44E+00 -3.62E-03 5.26E-06 1.03E+01 -9.45E-02 1.47E-04

ToV29 HDD 1.80E+00 -1.63E-04 1.99E-09 -3.38E+01 1.26E-02 -1.05E-06

ToV30 CDD 3.27E-01 5.56E-03 -8.15E-06 -3.79E+00 2.59E-02 -3.25E-05

ToV31 HDD 1.59E+00 -1.57E-04 7.62E-09 -3.63E+01 3.23E-03 6.22E-07

ToV32 CDD 1.51E-01 5.35E-03 -6.19E-06 2.50E+00 -3.50E-02 6.52E-05

Canadian Commission on Building and Fire Codes 1460

Last modified: 2019-12-02
Page: 22/40



Table [5.3.2.8.-J] 5.3.2.8.-J
Coefficient Values for System Type HVAC-10

(Built-up Multi-zone System)
Forming Part of Sentences [5.3.2.6.] 5.3.2.6.([1] 1) and [5.3.2.8.] 5.3.2.8.([1] 1)

Coefficient Values

Trade-off Values for Component i, ToVi Climatic Parameter for Component i, XDDi α1i α2i α3i β1i β2i β3i

ToV1 HDD -5.16E-01 5.33E-04 -5.14E-08 3.13E-01 -3.15E-04 3.03E-08

ToV2 HDD -5.00E-01 4.21E-04 -4.01E-08 2.52E-01 -1.92E-04 1.81E-08

ToV3 TDD -2.44E-01 5.40E-04 -4.66E-08 2.32E-01 -4.92E-04 4.24E-08

ToV4 TDD -1.23E-01 2.55E-04 -2.19E-08 6.17E-02 -1.17E-04 1.00E-08

ToV5 CDD 1.99E-01 3.24E-04 -2.98E-08 -2.19E+01 9.22E-03 -8.72E-07

ToV6 TDD 3.52E-02 7.78E-05 2.23E-09 -4.40E-02 -1.12E-04 1.32E-08

ToV7 HDD -9.09E-06 -3.22E-08 3.25E-12 3.34E-08 -1.86E-11 1.74E-15

ToV8 TDD 4.13E-01 -7.12E-05 5.07E-09 -2.01E-01 3.66E-05 -2.79E-09

ToV9 TDD 3.75E-05 -1.78E-07 1.53E-11 3.96E-08 -3.65E-11 3.26E-15

ToV10 HDD 1.72E-03 -2.43E-07 1.87E-11 -3.84E-05 5.44E-09 -4.21E-13

ToV11 HDD 4.45E-03 -6.62E-07 6.31E-11 -1.23E-04 1.81E-08 -1.73E-12

ToV12 HDD 7.85E-01 1.72E-05 8.57E-10 0.00E+00 0.00E+00 0.00E+00

ToV13 CDD 2.51E-03 4.64E-05 -2.56E-08 -1.64E-04 -2.96E-06 1.57E-09

ToV14 CDD -1.32E-02 -4.46E-05 -9.79E-08 3.40E-02 -3.55E-04 6.94E-07

ToV15 CDD 6.25E+01 -3.70E-01 4.14E-04 -3.97E+01 2.40E-01 -2.69E-04

ToV16 HDD 6.41E+02 -2.27E-01 1.80E-05 -3.94E+02 1.40E-01 -1.12E-05

ToV17 TDD 1.08E-01 -1.91E-05 1.30E-09 0.00E+00 0.00E+00 0.00E+00

ToV18 CDD -4.53E-03 1.82E-05 -2.47E-08 7.02E-03 -1.70E-05 2.30E-08

ToV19 HDD 2.93E-02 7.49E-06 7.64E-11 -1.10E-02 -2.30E-06 -6.98E-11

ToV20 CDD 6.83E-04 7.30E-06 -8.64E-09 -2.08E-04 -2.16E-06 2.32E-09

ToV21 HDD -8.21E-05 1.16E-08 -1.02E-12 -5.51E-09 1.61E-12 -1.40E-16

ToV22 CDD -3.48E-06 -1.37E-07 1.46E-10 -1.28E-08 1.21E-10 -1.61E-13

ToV23 HDD 7.97E-02 -1.22E-05 1.07E-09 -4.49E-02 7.04E-06 -6.16E-10

ToV24 CDD 1.84E-03 1.43E-04 -2.08E-07 -6.53E-04 -9.72E-05 1.49E-07

ToV25 HDD 5.33E-02 -7.82E-06 6.50E-10 -2.01E-02 2.93E-06 -2.38E-10

ToV26 CDD 7.49E-04 4.77E-05 -5.00E-08 -2.74E-05 -2.05E-05 2.26E-08

ToV27 HDD 2.20E+00 -4.57E-04 3.92E-08 0.00E+00 0.00E+00 0.00E+00

ToV28 CDD 3.60E+00 -1.35E-02 1.19E-05 -2.07E+01 7.67E-02 -1.96E-05

ToV29 HDD 2.21E+00 -4.79E-04 4.25E-08 9.81E+01 -3.80E-02 3.31E-06

ToV30 CDD -1.88E-01 7.49E-03 -8.69E-06 1.74E+02 -2.15E-01 -8.85E-04

ToV31 HDD 3.88E+00 -1.03E-03 8.22E-08 -2.54E+02 8.78E-02 -6.76E-06

ToV32 CDD 4.24E-01 4.79E-03 -7.03E-06 -1.39E+02 7.79E-01 -7.75E-04

Table [5.3.2.8.-K] 5.3.2.8.-K
Coefficient Values for System Type HVAC-11

(Packaged Multi-zone System)
Forming Part of Sentences [5.3.2.6.] 5.3.2.6.([1] 1) and [5.3.2.8.] 5.3.2.8.([1] 1)

Coefficient Values

Trade-off Values for Component i, TOVi Climatic Parameter for Component i, XDDi α1i α2i α3i β1i β2i β3i

ToV1 HDD -1.30E+00 9.23E-04 -8.19E-08 9.40E-01 -6.61E-04 5.87E-08

ToV2 HDD -7.24E-01 5.04E-04 -4.24E-08 3.15E-01 -2.14E-04 1.76E-08

ToV3 TDD -5.46E-01 7.72E-04 -6.72E-08 5.52E-01 -7.64E-04 6.66E-08

ToV4 TDD -1.94E-01 2.99E-04 -2.52E-08 9.31E-02 -1.39E-04 1.17E-08

ToV5 HDD 6.11E-01 2.07E-04 -2.27E-08 -6.64E+00 5.11E-03 -6.57E-07

ToV6 TDD 3.86E-02 5.80E-05 1.58E-07 -5.04E-02 -6.65E-05 -2.15E-07

ToV7 HDD 1.30E-04 -1.02E-07 8.70E-12 3.75E-08 -2.31E-11 2.23E-15

ToV8 CDD -2.40E-01 5.91E-04 -9.50E-07 3.14E-01 -5.65E-04 7.78E-07
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Coefficient Values

Trade-off Values for Component i, TOVi Climatic Parameter for Component i, XDDi α1i α2i α3i β1i β2i β3i

ToV9 TDD 7.06E-05 -2.52E-07 2.24E-11 2.38E-07 -1.20E-10 9.06E-15

ToV10 HDD 1.81E-03 -2.23E-07 1.89E-11 -4.06E-05 5.01E-09 -4.25E-13

ToV11 HDD 3.97E-03 -5.47E-07 5.96E-11 -9.32E-05 1.29E-08 -1.40E-12

ToV12 HDD 9.06E-01 -1.61E-05 2.76E-09 0.00E+00 0.00E+00 0.00E+00

ToV13 CDD 1.54E-02 -4.25E-05 1.07E-07 -1.46E-03 4.05E-06 -1.02E-08

ToV14 CDD -5.27E-02 -9.29E-04 -4.83E-07 3.14E-02 9.45E-05 2.00E-07

ToV15 CDD 6.25E+01 -3.70E-01 4.14E-04 -3.97E+01 2.40E-01 -2.69E-04

ToV16 HDD 1.57E+00 -9.02E-05 -3.02E-09 0.00E+00 0.00E+00 0.00E+00

ToV17 TDD 1.08E-01 -1.91E-05 1.30E-09 0.00E+00 0.00E+00 0.00E+00

ToV18 TDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV19 HDD -1.17E-02 2.30E-05 -1.49E-09 4.72E-03 -8.05E-06 5.10E-10

ToV20 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV21 HDD -8.64E-05 1.12E-08 -1.14E-12 -1.23E-08 2.93E-12 -1.94E-16

ToV22 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV23 CDD 7.24E-02 -8.00E-05 9.15E-08 -4.07E-02 4.81E-05 -5.71E-08

ToV24 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV25 HDD 6.01E-02 -8.83E-06 8.68E-10 -2.33E-02 3.57E-06 -3.51E-10

ToV26 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV27 HDD 1.63E+00 -2.61E-04 2.40E-08 0.00E+00 0.00E+00 0.00E+00

ToV28 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV29 HDD 5.58E-01 1.01E-04 -2.94E-09 1.16E+01 -1.02E-02 1.36E-06

ToV30 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV31 HDD 2.67E+00 -6.87E-04 6.30E-08 -1.16E+02 4.58E-02 -4.06E-06

ToV32 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Table [5.3.2.8.-L] 5.3.2.8.-L
Coefficient Values for System Type HVAC-12

(Constant-Volume Dual-Duct System)
Forming Part of Sentences [5.3.2.6.] 5.3.2.6.([1] 1) and [5.3.2.8.] 5.3.2.8.([1] 1)

Coefficient Values

Trade-off Values for Component i, ToVi Climatic Parameter for Component i, XDDi α1i α2i α3i β1i β2i β3i

ToV1 HDD 5.11E-01 2.02E-05 -3.92E-09 -2.82E-01 -1.32E-05 2.43E-09

ToV2 HDD 3.39E-01 1.63E-05 -2.65E-09 -1.32E-01 -7.80E-06 1.16E-09

ToV3 TDD 1.40E-01 1.47E-04 -1.23E-08 -1.22E-01 -1.34E-04 1.13E-08

ToV4 TDD 4.64E-02 7.61E-05 -6.36E-09 -1.64E-02 -3.58E-05 3.00E-09

ToV5 TDD -2.23E+00 9.42E-04 -5.98E-08 1.82E+01 -5.53E-03 3.72E-07

ToV6 HDD 2.88E-02 5.36E-05 -7.12E-08 -6.93E-02 -1.33E-04 1.79E-07

ToV7 HDD -1.00E-04 3.72E-09 -1.14E-13 6.99E-09 -2.52E-12 2.54E-16

ToV8 TDD 5.78E-06 5.11E-06 -3.56E-10 0.00E+00 0.00E+00 0.00E+00

ToV9 TDD -5.59E-05 -5.65E-08 4.63E-12 0.00E+00 0.00E+00 0.00E+00

ToV10 HDD 1.92E-03 -1.72E-07 1.28E-11 -4.32E-05 3.89E-09 -2.91E-13

ToV11 HDD 6.79E-03 -6.19E-07 6.32E-11 -1.60E-04 1.46E-08 -1.49E-12

ToV12 HDD 9.16E-01 -1.54E-06 1.86E-09 0.00E+00 0.00E+00 0.00E+00

ToV13 CDD 2.63E-03 1.38E-04 -1.37E-07 -1.67E-04 -8.94E-06 8.88E-09

ToV14 CDD -1.71E-02 -3.74E-04 2.45E-07 -7.28E-02 -4.06E-04 4.87E-08

ToV15 CDD 3.84E+01 1.49E-02 -3.39E-04 -2.39E+01 -6.65E-03 2.10E-04

ToV16 HDD 8.14E-01 3.79E-05 -4.64E-10 0.00E+00 0.00E+00 0.00E+00

ToV17 TDD 1.61E-02 -2.61E-06 1.81E-10 0.00E+00 0.00E+00 0.00E+00

ToV18 CDD -4.52E-03 1.79E-05 -2.35E-08 7.27E-03 -1.79E-05 2.30E-08

ToV19 HDD 9.60E-03 6.29E-06 -4.82E-10 -3.33E-03 -2.14E-06 1.61E-10

ToV20 CDD 1.14E-03 2.54E-05 -3.02E-08 -2.16E-04 -7.74E-06 8.28E-09
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Coefficient Values

Trade-off Values for Component i, ToVi Climatic Parameter for Component i, XDDi α1i α2i α3i β1i β2i β3i

ToV21 HDD -1.33E-04 1.32E-08 -1.25E-12 7.11E-09 -2.76E-12 2.65E-16

ToV22 CDD -5.73E-06 -1.10E-07 1.07E-10 -1.41E-09 -4.75E-11 8.26E-14

ToV23 CDD 9.95E-02 -7.02E-06 -2.98E-08 -5.54E-02 4.55E-06 1.49E-08

ToV24 CDD -1.19E-03 1.15E-04 -1.33E-07 2.04E-03 -7.40E-05 8.72E-08

ToV25 HDD 7.59E-02 -6.27E-06 6.25E-10 -2.75E-02 2.07E-06 -2.16E-10

ToV26 CDD 3.34E-03 2.19E-05 3.71E-09 -1.67E-03 -2.87E-06 -1.24E-08

ToV27 HDD 1.06E+00 3.72E-05 -8.41E-09 0.00E+00 0.00E+00 0.00E+00

ToV28 CDD 4.28E+00 -2.26E-02 2.86E-05 -7.13E+01 4.90E-01 -6.21E-04

ToV29 HDD 3.07E-01 2.95E-04 -2.79E-08 -5.83E+01 1.71E-02 -1.03E-06

ToV30 CDD 3.99E-01 4.83E-03 -6.95E-06 -2.90E+00 3.69E-02 -6.66E-05

ToV31 HDD 6.35E-01 2.60E-05 7.35E-09 3.67E+01 -8.15E-03 2.04E-07

ToV32 CDD 3.01E-01 4.35E-03 -4.98E-06 -2.58E+01 7.94E-02 1.46E-05

Table [5.3.2.8.-M] 5.3.2.8.-M
Coefficient Values for System Type HVAC-13

(Variable-Volume Dual-Duct System)
Forming Part of Sentences [5.3.2.6.] 5.3.2.6.([1] 1) and [5.3.2.8.] 5.3.2.8.([1] 1)

Coefficient Values

Trade-off Values for Component i, ToVi Climatic Parameter for Component i, XDDi α1i α2i α3i β1i β2i β3i

ToV1 HDD 8.24E-01 1.19E-05 -2.20E-09 -4.84E-01 -2.16E-07 6.96E-10

ToV2 HDD 5.99E-01 -3.12E-06 -5.17E-10 -2.62E-01 7.40E-06 -3.01E-10

ToV3 TDD 3.95E-01 1.17E-04 -9.11E-09 -3.68E-01 -1.01E-04 7.77E-09

ToV4 TDD 1.80E-01 5.65E-05 -4.36E-09 -8.47E-02 -2.41E-05 1.83E-09

ToV5 TDD 7.11E+00 -1.81E-03 1.17E-07 -7.87E+01 2.33E-02 -1.51E-06

ToV6 TDD 4.91E-02 2.26E-05 -3.00E-09 0.00E+00 0.00E+00 0.00E+00

ToV7 HDD -2.20E-04 -1.75E-08 2.14E-12 -1.42E-08 5.48E-12 -7.38E-16

ToV8 HDD -3.13E-01 1.56E-04 -1.12E-08 5.00E-01 -1.84E-04 1.43E-08

ToV9 TDD -1.72E-04 -1.06E-07 8.79E-12 -1.79E-07 6.03E-11 -6.01E-15

ToV10 HDD 4.62E-03 -5.00E-07 2.90E-11 -1.03E-04 1.11E-08 -6.41E-13

ToV11 HDD 1.65E-02 -1.87E-06 1.41E-10 -3.88E-04 4.46E-08 -3.38E-12

ToV12 HDD 7.31E-01 -8.38E-06 3.94E-09 0.00E+00 0.00E+00 0.00E+00

ToV13 CDD 2.59E-03 2.69E-04 -2.41E-07 -1.68E-04 -1.74E-05 1.55E-08

ToV14 CDD -1.38E-02 -7.27E-04 3.00E-07 -1.40E-01 1.42E-03 -1.36E-06

ToV15 CDD 2.63E+01 -9.60E-02 3.00E-05 -1.64E+01 6.32E-02 -2.18E-05

ToV16 HDD -1.57E+02 5.71E-02 -4.63E-06 9.53E+01 -3.45E-02 2.80E-06

ToV17 TDD 4.25E-02 -4.91E-06 2.95E-10 0.00E+00 0.00E+00 0.00E+00

ToV18 CDD -1.33E-02 9.80E-05 -1.49E-07 2.67E-02 -1.07E-04 1.67E-07

ToV19 HDD 1.18E-01 -5.58E-06 4.12E-10 -3.29E-02 5.72E-07 -8.98E-11

ToV20 CDD 5.39E-04 9.57E-06 -1.39E-08 -6.12E-05 -3.38E-06 5.62E-09

ToV21 HDD -3.03E-04 3.19E-08 -2.16E-12 -2.99E-08 5.90E-12 -4.95E-16

ToV22 CDD -7.50E-06 -2.52E-07 2.15E-10 7.24E-10 -1.33E-10 2.97E-13

ToV23 TDD 3.33E-01 -4.38E-05 3.08E-09 -1.94E-01 2.70E-05 -1.93E-09

ToV24 CDD 1.22E-02 1.09E-04 -8.47E-08 -8.86E-03 -4.35E-05 2.38E-08

ToV25 HDD 2.32E-01 -3.23E-05 2.29E-09 -9.34E-02 1.42E-05 -1.01E-09

ToV26 CDD 2.57E-03 1.09E-04 -1.10E-07 -8.92E-04 -4.31E-05 4.40E-08

ToV27 HDD 4.59E+00 -1.34E-03 1.12E-07 0.00E+00 0.00E+00 0.00E+00

ToV28 CDD 2.80E+00 -1.66E-02 2.59E-05 -3.60E+01 3.42E-01 -5.43E-04

ToV29 HDD 2.09E+00 -2.73E-04 1.13E-08 1.42E+01 -4.59E-03 3.22E-07

ToV30 CDD 2.51E-01 5.88E-03 -8.30E-06 -7.14E-01 1.70E-02 -3.58E-05

ToV31 HDD 1.48E+00 -1.42E-04 8.83E-09 9.22E-01 -5.25E-04 5.97E-08

ToV32 CDD 1.16E-01 4.96E-03 -4.95E-06 1.31E+00 1.25E-02 -4.11E-05
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Table [5.3.2.8.-N] 5.3.2.8.-N
Coefficient Values for System Type HVAC-14

(Two-Pipe Fan Coil with Optional Make-up Air Unit)
Forming Part of Sentences [5.3.2.6.] 5.3.2.6.([1] 1) and [5.3.2.8.] 5.3.2.8.([1] 1)

Coefficient Values

Trade-off Values for Component i, ToVi Climatic Parameter for Component i, XDDi α1i α2i α3i β1i β2i β3i

ToV1 HDD 3.59E+00 -8.58E-04 5.62E-08 -2.13E+00 5.12E-04 -3.38E-08

ToV2 HDD 2.53E+00 -6.05E-04 3.97E-08 -1.11E+00 2.70E-04 -1.79E-08

ToV3 TDD 5.34E-01 -1.34E-04 9.39E-09 -5.13E-01 1.33E-04 -9.53E-09

ToV4 HDD 3.30E-01 -9.89E-05 7.71E-09 -1.78E-01 5.32E-05 -4.08E-09

ToV5 TDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV6 TDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV7 HDD -5.71E-04 1.01E-07 -3.89E-12 -3.90E-07 1.25E-10 -1.08E-14

ToV8 TDD 1.69E-01 -5.72E-05 5.32E-09 -1.08E-01 3.91E-05 -3.57E-09

ToV9 TDD -3.81E-04 9.12E-08 -5.93E-12 1.26E-07 -2.24E-11 -9.51E-17

ToV10 HDD 3.57E-03 2.47E-07 -3.26E-11 -9.39E-05 -4.27E-09 6.96E-13

ToV11 HDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV12 HDD -6.18E-03 2.24E-04 -1.30E-08 0.00E+00 0.00E+00 0.00E+00

ToV13 CDD -1.62E-03 4.05E-04 -4.62E-07 1.45E-04 -2.64E-05 3.01E-08

ToV14 CDD -1.37E-02 -1.97E-04 -2.52E-07 4.45E-01 -3.24E-03 3.92E-06

ToV15 CDD -6.91E+01 1.20E+00 -2.36E-03 4.35E+01 -7.49E-01 1.48E-03

ToV16 HDD 3.52E+00 -5.57E-04 1.37E-08 -2.36E+00 6.11E-04 -2.79E-08

ToV17 TDD 7.83E-02 -1.06E-05 -6.39E-10 -1.56E-01 8.58E-05 -4.23E-09

ToV18 CDD -1.19E-03 5.35E-05 -7.07E-08 7.86E-04 -3.54E-05 4.68E-08

ToV19 HDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV20 CDD 2.35E-03 1.74E-05 -2.88E-08 -8.76E-04 -2.79E-06 5.27E-09

ToV21 HDD -1.73E-04 2.75E-08 -1.66E-12 1.41E-09 -1.64E-13 -5.74E-17

ToV22 CDD -2.93E-05 5.38E-07 -6.67E-10 -9.74E-08 -3.10E-09 3.90E-12

ToV23 HDD 1.64E-01 -2.76E-05 1.78E-09 -9.28E-02 1.60E-05 -1.06E-09

ToV24 CDD 5.31E-02 1.60E-04 -2.26E-07 -3.04E-02 -8.42E-05 1.20E-07

ToV25 HDD 9.59E-02 -1.64E-05 1.14E-09 -3.51E-02 5.94E-06 -4.24E-10

ToV26 CDD 3.89E-02 3.73E-05 -4.26E-08 -1.56E-02 -3.63E-06 -1.07E-09

ToV27 HDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV28 CDD 6.15E-01 4.16E-03 -7.05E-06 2.91E+00 -1.49E-02 1.27E-05

ToV29 HDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV30 CDD -1.70E-01 1.01E-02 -1.51E-05 1.00E+01 -2.16E-01 4.47E-04

ToV31 HDD 5.06E+00 -1.35E-03 9.89E-08 -2.44E+02 8.46E-02 -6.54E-06

ToV32 CDD 1.93E-01 5.73E-03 -7.46E-06 -2.77E-01 -1.24E-02 3.26E-05

Table [5.3.2.8.-O] 5.3.2.8.-O
Coefficient Values for System Type HVAC-15

(Four-Pipe Fan Coil with Optional Make-up Air Unit)
Forming Part of Sentences [5.3.2.6.] 5.3.2.6.([1] 1) and [5.3.2.8.] 5.3.2.8.([1] 1)

Coefficient Values

Trade-off Values for Component i, ToVi Climatic Parameter for Component i, XDDi α1i α2i α3i β1i β2i β3i

ToV1 HDD 1.65E+00 -3.41E-04 2.00E-08 -9.69E-01 2.02E-04 -1.21E-08

ToV2 HDD 1.16E+00 -2.43E-04 1.43E-08 -5.03E-01 1.07E-04 -6.44E-09

ToV3 TDD 2.87E-01 -6.02E-05 3.87E-09 -2.57E-01 5.39E-05 -3.48E-09

ToV4 TDD 1.35E-01 -2.79E-05 1.77E-09 -5.92E-02 1.20E-05 -7.40E-10

ToV5 TDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV6 TDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV7 HDD -3.20E-04 5.70E-08 -2.43E-12 -1.17E-07 2.79E-11 -2.16E-15

ToV8 HDD 2.03E-02 -4.53E-06 6.40E-10 0.00E+00 0.00E+00 0.00E+00
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Coefficient Values

Trade-off Values for Component i, ToVi Climatic Parameter for Component i, XDDi α1i α2i α3i β1i β2i β3i

ToV9 TDD -1.68E-04 3.05E-08 -1.59E-12 -1.01E-07 3.85E-11 -3.83E-15

ToV10 HDD 6.09E-03 -5.78E-07 5.76E-11 -1.37E-04 9.02E-09 -1.09E-12

ToV11 HDD 4.32E-03 -8.21E-07 6.74E-11 -1.04E-04 1.89E-08 -1.56E-12

ToV12 HDD 4.72E-01 1.05E-04 -5.19E-09 0.00E+00 0.00E+00 0.00E+00

ToV13 CDD 1.30E-03 2.52E-04 -2.68E-07 -8.16E-05 -1.62E-05 1.72E-08

ToV14 CDD -3.03E-02 -5.75E-04 4.11E-07 -2.42E-01 2.46E-04 5.47E-07

ToV15 CDD -5.00E+00 1.34E+00 -3.22E-03 3.36E+00 -8.43E-01 2.03E-03

ToV16 HDD 9.16E-01 2.55E-04 -4.06E-08 -1.22E+00 2.38E-04 -1.19E-09

ToV17 TDD 1.32E-01 -4.01E-05 2.18E-09 -3.05E-01 1.36E-04 -8.79E-09

ToV18 CDD 1.36E-02 4.98E-04 -7.95E-07 -1.16E-02 -2.32E-04 3.82E-07

ToV19 HDD 1.79E-01 -6.26E-05 4.45E-09 -1.32E-01 6.32E-05 -4.97E-09

ToV20 CDD 2.35E-03 1.74E-05 -2.88E-08 -8.76E-04 -2.79E-06 5.27E-09

ToV21 TDD -2.76E-04 4.12E-08 -2.49E-12 1.85E-07 -1.91E-11 -1.82E-16

ToV22 CDD -1.11E-05 -3.29E-07 4.13E-10 -7.35E-10 2.27E-13 3.20E-14

ToV23 TDD 2.03E-01 -4.25E-05 3.49E-09 -1.13E-01 2.54E-05 -2.16E-09

ToV24 CDD 7.35E-03 2.00E-04 -2.55E-07 -3.74E-03 -1.13E-04 1.44E-07

ToV25 HDD 1.22E-01 -1.75E-05 1.38E-09 -4.19E-02 5.57E-06 -4.48E-10

ToV26 CDD 4.33E-03 1.01E-04 -1.33E-07 -1.76E-03 -3.79E-05 5.08E-08

ToV27 HDD 2.44E+00 -3.88E-04 1.96E-08 0.00E+00 0.00E+00 0.00E+00

ToV28 CDD 1.31E+00 -1.90E-03 2.11E-06 1.15E+01 -7.33E-02 8.57E-05

ToV29 HDD -1.12E+00 9.14E-04 -8.72E-08 2.12E+01 -7.87E-03 6.57E-07

ToV30 CDD 2.84E-01 6.22E-03 -9.40E-06 -3.36E+00 2.64E-02 -3.73E-05

ToV31 HDD 2.13E+00 -3.84E-04 2.89E-08 -9.45E+00 3.15E-03 -2.31E-07

ToV32 CDD 1.93E-01 5.73E-03 -7.46E-06 -2.77E-01 -1.24E-02 3.26E-05

Table [5.3.2.8.-P] 5.3.2.8.-P
Coefficient Values for System Type HVAC-16

(Three-Pipe Fan Coil with Optional Make-up Air Unit)
Forming Part of Sentences [5.3.2.6.] 5.3.2.6.([1] 1) and [5.3.2.8.] 5.3.2.8.([1] 1)

Coefficient Values

Trade-off Values for Component i, ToVi Climatic Parameter for Component i, XDDi α1i α2i α3i β1i β2i β3i

ToV1 HDD 1.65E+00 -3.41E-04 2.00E-08 -9.69E-01 2.02E-04 -1.21E-08

ToV2 HDD 1.16E+00 -2.43E-04 1.43E-08 -5.03E-01 1.07E-04 -6.44E-09

ToV3 TDD 2.87E-01 -6.02E-05 3.87E-09 -2.57E-01 5.39E-05 -3.48E-09

ToV4 TDD 1.35E-01 -2.79E-05 1.77E-09 -5.92E-02 1.20E-05 -7.40E-10

ToV5 TDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV6 TDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV7 HDD -3.20E-04 5.70E-08 -2.43E-12 -1.17E-07 2.79E-11 -2.16E-15

ToV8 HDD 2.03E-02 -4.53E-06 6.40E-10 0.00E+00 0.00E+00 0.00E+00

ToV9 TDD -1.68E-04 3.05E-08 -1.59E-12 -1.01E-07 3.85E-11 -3.83E-15

ToV10 HDD 6.09E-03 -5.78E-07 5.76E-11 -1.37E-04 9.02E-09 -1.09E-12

ToV11 HDD 4.32E-03 -8.21E-07 6.74E-11 -1.04E-04 1.89E-08 -1.56E-12

ToV12 HDD 4.72E-01 1.05E-04 -5.19E-09 0.00E+00 0.00E+00 0.00E+00

ToV13 CDD 1.30E-03 2.52E-04 -2.68E-07 -8.16E-05 -1.62E-05 1.72E-08

ToV14 CDD -3.03E-02 -5.75E-04 4.11E-07 -2.42E-01 2.46E-04 5.47E-07

ToV15 CDD -5.00E+00 1.34E+00 -3.22E-03 3.36E+00 -8.43E-01 2.03E-03

ToV16 HDD 9.16E-01 2.55E-04 -4.06E-08 -1.22E+00 2.38E-04 -1.19E-09

ToV17 TDD 1.32E-01 -4.01E-05 2.18E-09 -3.05E-01 1.36E-04 -8.79E-09

ToV18 CDD 1.36E-02 4.98E-04 -7.95E-07 -1.16E-02 -2.32E-04 3.82E-07

ToV19 HDD 1.79E-01 -6.26E-05 4.45E-09 -1.32E-01 6.32E-05 -4.97E-09

ToV20 CDD 2.35E-03 1.74E-05 -2.88E-08 -8.76E-04 -2.79E-06 5.27E-09
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Coefficient Values

Trade-off Values for Component i, ToVi Climatic Parameter for Component i, XDDi α1i α2i α3i β1i β2i β3i

ToV21 TDD -2.76E-04 4.12E-08 -2.49E-12 1.85E-07 -1.91E-11 -1.82E-16

ToV22 CDD -1.11E-05 -3.29E-07 4.13E-10 -7.35E-10 2.27E-13 3.20E-14

ToV23 TDD 2.03E-01 -4.25E-05 3.49E-09 -1.13E-01 2.54E-05 -2.16E-09

ToV24 CDD 7.35E-03 2.00E-04 -2.55E-07 -3.74E-03 -1.13E-04 1.44E-07

ToV25 HDD 1.22E-01 -1.75E-05 1.38E-09 -4.19E-02 5.57E-06 -4.48E-10

ToV26 CDD 4.33E-03 1.01E-04 -1.33E-07 -1.76E-03 -3.79E-05 5.08E-08

ToV27 HDD 2.44E+00 -3.88E-04 1.96E-08 0.00E+00 0.00E+00 0.00E+00

ToV28 CDD 1.31E+00 -1.90E-03 2.11E-06 1.15E+01 -7.33E-02 8.57E-05

ToV29 HDD -1.12E+00 9.14E-04 -8.72E-08 2.12E+01 -7.87E-03 6.57E-07

ToV30 CDD 2.84E-01 6.22E-03 -9.40E-06 -3.36E+00 2.64E-02 -3.73E-05

ToV31 HDD 2.13E+00 -3.84E-04 2.89E-08 -9.45E+00 3.15E-03 -2.31E-07

ToV32 CDD 1.93E-01 5.73E-03 -7.46E-06 -2.77E-01 -1.24E-02 3.26E-05

Table [5.3.2.8.-Q] 5.3.2.8.-Q
Coefficient Values for System Type HVAC-17

(Water-Loop Heat Pump with Optional Make-up Air Unit)
Forming Part of Sentences [5.3.2.6.] 5.3.2.6.([1] 1) and [5.3.2.8.] 5.3.2.8.([1] 1)

Coefficient Values

Trade-off Values for Component i, ToVi Climatic Parameter for Component i, XDDi α1i α2i α3i β1i β2i β3i

ToV1 HDD 3.25E+00 -6.51E-04 3.95E-08 -1.89E+00 3.84E-04 -2.37E-08

ToV2 HDD 2.25E+00 -4.50E-04 2.74E-08 -9.47E-01 1.92E-04 -1.19E-08

ToV3 TDD 3.15E-01 -5.93E-05 3.82E-09 -2.87E-01 5.44E-05 -3.58E-09

ToV4 HDD 1.69E-01 -3.94E-05 3.08E-09 -8.34E-02 1.93E-05 -1.51E-09

ToV5 TDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV6 TDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV7 HDD -6.76E-04 1.06E-07 -4.59E-12 -2.30E-07 6.48E-11 -5.14E-15

ToV8 TDD 7.46E-04 -1.19E-06 5.64E-10 0.00E+00 0.00E+00 0.00E+00

ToV9 TDD -1.58E-04 2.24E-08 -1.03E-12 -1.84E-07 6.85E-11 -6.16E-15

ToV10 HDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV11 HDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV12 HDD -2.92E-01 2.05E-04 -1.14E-08 0.00E+00 0.00E+00 0.00E+00

ToV13 CDD 7.43E-02 1.02E-03 -1.39E-06 -8.08E-03 -9.49E-05 1.35E-07

ToV14 CDD 1.79E-03 -7.58E-04 7.35E-07 2.71E-01 -1.80E-03 4.24E-07

ToV15 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV16 HDD 3.66E+04 -2.01E+01 1.24E-03 -2.22E+04 1.22E+01 -7.51E-04

ToV17 TDD 1.12E-01 -2.14E-05 2.00E-10 -1.08E-01 7.46E-05 -2.91E-09

ToV18 CDD 2.92E-02 -1.03E-05 1.08E-09 -1.21E-05 -8.13E-07 2.72E-11

ToV19 HDD 1.25E-02 -1.76E-06 7.69E-11 -4.11E-03 4.23E-07 -4.31E-12

ToV20 TDD 1.23E-02 -1.72E-06 7.45E-11 -3.88E-03 4.31E-07 -8.73E-12

ToV21 TDD -9.19E-04 1.27E-07 -6.90E-12 5.99E-08 -1.87E-11 1.47E-15

ToV22 TDD -8.95E-04 1.15E-07 -5.35E-12 -4.90E-08 -1.87E-11 9.38E-16

ToV23 TDD 8.53E-01 -1.08E-04 5.22E-09 -4.80E-01 6.16E-05 -3.06E-09

ToV24 TDD 8.53E-01 -1.08E-04 5.22E-09 -4.80E-01 6.16E-05 -3.06E-09

ToV25 TDD 5.61E-01 -7.26E-05 3.59E-09 -2.11E-01 2.83E-05 -1.45E-09

ToV26 TDD 5.61E-01 -7.26E-05 3.59E-09 -2.11E-01 2.83E-05 -1.45E-09

ToV27 TDD 2.36E+00 -3.18E-04 1.17E-08 2.81E+00 -5.10E-04 -1.50E-10

ToV28 TDD 2.36E+00 -3.18E-04 1.17E-08 2.81E+00 -5.10E-04 -1.50E-10

ToV29 HDD -2.01E+00 2.99E-04 4.77E-08 5.78E+00 -3.82E-04 -1.24E-07

ToV30 TDD -3.58E-01 6.23E-04 -6.25E-08 0.00E+00 0.00E+00 0.00E+00

ToV31 TDD 3.46E-01 1.26E-04 -1.11E-09 4.24E+01 -9.84E-03 3.49E-07

ToV32 TDD 3.46E-01 1.26E-04 -1.11E-09 4.24E+01 -9.84E-03 3.49E-07
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Table [5.3.2.8.-R] 5.3.2.8.-R
Coefficient Values for System Type HVAC-18

(Ground-Source Heat Pump with Optional Make-up Air Unit)
Forming Part of Sentences [5.3.2.6.] 5.3.2.6.([1] 1) and [5.3.2.8.] 5.3.2.8.([1] 1)

Coefficient Values

Trade-off Values for Component i, ToVi Climatic Parameter for Component i, XDDi α1i α2i α3i β1i β2i β3i

ToV1 HDD 5.06E-01 -9.06E-05 5.21E-09 -2.89E-01 5.14E-05 -2.88E-09

ToV2 HDD 2.81E-01 -3.62E-05 1.51E-09 -1.01E-01 8.79E-06 -8.02E-11

ToV3 TDD 4.96E-01 -1.00E-04 6.62E-09 -4.70E-01 9.77E-05 -6.60E-09

ToV4 TDD 2.40E-01 -5.16E-05 3.68E-09 -1.12E-01 2.50E-05 -1.84E-09

ToV5 TDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV6 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV7 HDD -1.21E-04 1.57E-08 -6.14E-13 -2.91E-08 1.05E-11 -9.26E-16

ToV8 TDD 6.41E-02 -1.89E-05 1.38E-09 -3.62E-02 1.29E-05 -9.76E-10

ToV9 TDD -2.15E-04 2.44E-08 -6.56E-13 -3.16E-07 1.22E-10 -1.11E-14

ToV10 HDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV11 HDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV12 TDD 1.11E-01 1.03E-04 -6.00E-09 -1.06E-02 -1.05E-05 6.25E-10

ToV13 CDD 1.45E-03 3.47E-04 -3.62E-07 -1.37E-04 -2.95E-05 3.02E-08

ToV14 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV15 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV16 HDD 1.19E+04 -7.20E+00 4.40E-04 -7.20E+03 4.36E+00 -2.67E-04

ToV17 TDD 1.01E-01 -3.28E-05 1.24E-09 -1.12E-01 8.87E-05 -4.71E-09

ToV18 TDD 1.94E-03 -6.39E-07 4.76E-11 -2.66E-03 8.74E-07 -6.57E-11

ToV19 HDD 5.89E-02 -1.70E-05 1.50E-09 -2.03E-02 5.74E-06 -4.98E-10

ToV20 CDD 2.24E-02 -1.72E-05 -1.19E-08 -7.18E-03 -4.26E-08 1.40E-08

ToV21 TDD -2.76E-03 2.81E-07 -1.74E-11 1.59E-08 -2.00E-10 3.28E-13

ToV22 CDD -1.55E-03 -2.00E-06 3.00E-09 -2.13E-08 2.92E-11 1.33E-15

ToV23 TDD 2.46E+00 -2.30E-04 1.38E-08 -1.35E+00 1.23E-04 -7.28E-09

ToV24 TDD 2.49E+00 -2.42E-04 1.47E-08 -1.38E+00 1.32E-04 -7.97E-09

ToV25 HDD 1.66E+00 -1.63E-04 1.04E-08 -6.31E-01 6.17E-05 -3.92E-09

ToV26 TDD 1.70E+00 -1.63E-04 9.82E-09 -6.44E-01 6.11E-05 -3.65E-09

ToV27 TDD 3.56E+00 -7.24E-04 4.36E-08 -3.10E+00 1.28E-03 -1.19E-07

ToV28 TDD 3.56E+00 -7.24E-04 4.36E-08 -3.10E+00 1.28E-03 -1.19E-07

ToV29 TDD 3.70E+00 -6.90E-04 3.39E-08 3.28E+03 -1.25E+00 1.09E-04

ToV30 TDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV31 TDD 1.87E+00 -2.46E-04 1.50E-08 1.06E+01 -2.94E-03 1.70E-07

ToV32 TDD 1.89E+00 -2.53E-04 1.54E-08 1.05E+01 -2.89E-03 1.66E-07

Table [5.3.2.8.-S] 5.3.2.8.-S
Coefficient Values for System Type HVAC-19

(Induction Unit – Two-Pipe)
Forming Part of Sentences [5.3.2.6.] 5.3.2.6.([1] 1) and [5.3.2.8.] 5.3.2.8.([1] 1)

Coefficient Values

Trade-off Values for Component i, ToVi Climatic Parameter for Component i, XDDi α1i α2i α3i β1i β2i β3i

ToV1 HDD 2.06E+00 -4.21E-04 2.40E-08 -1.14E+00 2.27E-04 -1.26E-08

ToV2 HDD 1.51E+00 -3.00E-04 1.68E-08 -6.28E-01 1.18E-04 -6.19E-09

ToV3 TDD 1.23E+00 -1.22E-04 3.78E-09 -1.08E+00 9.84E-05 -2.48E-09

ToV4 TDD 5.65E-01 -5.08E-05 1.23E-09 -2.45E-01 1.85E-05 -1.90E-10

ToV5 TDD 1.29E+01 -3.54E-03 2.30E-07 -1.07E+02 2.94E-02 -1.67E-06

ToV6 HDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV7 HDD -6.54E-04 1.59E-07 -1.02E-11 -8.85E-09 -8.39E-12 8.15E-16

ToV8 TDD 1.98E-01 -5.12E-05 3.51E-09 0.00E+00 0.00E+00 0.00E+00
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Coefficient Values

Trade-off Values for Component i, ToVi Climatic Parameter for Component i, XDDi α1i α2i α3i β1i β2i β3i

ToV9 TDD -9.15E-04 1.43E-07 -7.79E-12 3.28E-08 -1.05E-11 7.65E-16

ToV10 HDD 3.42E-03 -1.38E-08 -6.88E-12 -7.71E-05 5.40E-10 1.10E-13

ToV11 HDD 2.84E-03 -1.72E-07 3.63E-12 -6.68E-05 4.36E-09 -1.19E-13

ToV12 HDD 6.56E-01 5.62E-05 -1.49E-09 0.00E+00 0.00E+00 0.00E+00

ToV13 CDD -1.44E-03 1.06E-04 -4.40E-08 9.75E-05 -6.92E-06 2.92E-09

ToV14 CDD 6.43E-03 -3.68E-04 -7.12E-08 -1.56E-01 2.82E-03 -3.94E-06

ToV15 CDD -9.19E-02 1.91E-03 -2.62E-06 -3.04E-01 6.29E-03 -8.65E-06

ToV16 HDD -7.54E-02 2.00E-04 6.54E-10 0.00E+00 0.00E+00 0.00E+00

ToV17 TDD -4.04E-02 2.89E-05 6.80E-10 0.00E+00 0.00E+00 0.00E+00

ToV18 TDD 1.32E-04 4.51E-07 -4.45E-11 -8.75E-05 -2.99E-07 2.95E-11

ToV19 HDD 6.76E-02 -1.14E-05 7.22E-10 -8.57E-03 3.25E-07 -1.14E-11

ToV20 CDD 6.89E-05 4.47E-06 -6.56E-09 -2.94E-05 -7.45E-07 1.18E-09

ToV21 HDD -1.16E-04 -3.35E-09 9.40E-13 -2.42E-08 9.19E-12 -8.72E-16

ToV22 CDD -5.44E-05 1.52E-08 1.01E-11 -1.01E-07 -6.85E-10 4.89E-13

ToV23 HDD 1.58E-01 -1.45E-05 5.67E-10 -1.00E-01 1.23E-05 -6.47E-10

ToV24 CDD 7.16E-02 1.48E-04 -1.43E-07 -3.99E-02 -8.63E-05 8.71E-08

ToV25 HDD 6.49E-02 2.79E-06 -4.10E-10 -2.05E-02 -2.15E-06 2.07E-10

ToV26 CDD 5.99E-02 8.15E-06 3.72E-08 -2.46E-02 1.27E-05 -3.73E-08

ToV27 HDD 6.91E+00 -1.89E-03 1.31E-07 2.35E+01 -7.21E-03 4.72E-07

ToV28 CDD -1.78E-01 1.15E-02 -1.85E-05 -5.51E+00 5.02E-02 -7.80E-05

ToV29 HDD 3.79E+00 -8.47E-04 5.43E-08 2.01E+01 -7.68E-03 6.58E-07

ToV30 CDD -1.51E-01 4.81E-03 -2.42E-06 8.80E+01 -7.56E-01 1.14E-03

ToV31 HDD 2.20E+00 -2.97E-04 1.20E-08 -5.60E+01 1.60E-02 -9.14E-07

ToV32 CDD 2.80E-01 6.25E-03 -9.44E-06 2.77E+01 -2.96E-01 4.99E-04

Table [5.3.2.8.-T] 5.3.2.8.-T
Coefficient Values for System Type HVAC-20

(Induction Unit – Four-Pipe)
Forming Part of Sentences [5.3.2.6.] 5.3.2.6.([1] 1) and [5.3.2.8.] 5.3.2.8.([1] 1)

Coefficient Values

Trade-off Values for Component i, ToVi Climatic Parameter for Component i, XDDi α1i α2i α3i β1i β2i β3i

ToV1 HDD 5.22E-01 -5.73E-05 1.28E-09 -2.17E-01 1.82E-05 -8.09E-13

ToV2 HDD 6.13E-01 -6.03E-05 7.51E-10 -2.42E-01 1.85E-05 2.31E-10

ToV3 CDD 3.58E-01 9.09E-04 -1.19E-06 -3.26E-01 -8.11E-04 1.06E-06

ToV4 CDD 1.67E-01 4.31E-04 -5.60E-07 -8.25E-02 -1.26E-05 1.47E-09

ToV5 TDD 6.20E+00 -1.28E-03 5.77E-08 -1.69E+01 2.39E-03 1.07E-07

ToV6 TDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV7 HDD -1.34E-04 2.52E-08 -1.34E-12 1.02E-08 -3.35E-12 2.42E-16

ToV8 HDD 1.42E-01 -2.90E-05 1.85E-09 0.00E+00 0.00E+00 0.00E+00

ToV9 HDD -1.20E-04 -5.09E-09 1.01E-12 3.81E-09 -5.08E-12 3.75E-16

ToV10 HDD 3.80E-03 5.42E-08 1.11E-12 -8.44E-05 -4.34E-09 1.95E-13

ToV11 HDD 2.12E-03 -2.11E-07 1.58E-11 -5.14E-05 4.88E-09 -3.77E-13

ToV12 HDD 7.71E-01 3.81E-05 -6.83E-10 0.00E+00 0.00E+00 0.00E+00

ToV13 CDD 2.28E-03 1.72E-04 -1.63E-07 -1.48E-04 -1.10E-05 1.04E-08

ToV14 CDD -1.65E-02 -5.96E-04 4.07E-07 -2.58E-01 2.80E-03 -4.12E-06

ToV15 CDD -1.65E+02 1.77E+00 -2.99E-03 1.04E+02 -1.11E+00 1.87E-03

ToV16 HDD -4.12E-02 2.34E-04 -6.31E-09 0.00E+00 0.00E+00 0.00E+00

ToV17 TDD -2.89E-02 7.20E-06 1.20E-09 0.00E+00 0.00E+00 0.00E+00

ToV18 TDD 1.63E-03 3.55E-07 -4.19E-11 -1.00E-03 -2.27E-06 1.93E-09

ToV19 HDD 7.91E-02 -5.82E-06 6.13E-11 -3.17E-02 2.48E-06 -4.08E-11

ToV20 CDD 1.92E-03 1.96E-05 -2.84E-08 -6.60E-04 -6.19E-06 8.97E-09
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Coefficient Values

Trade-off Values for Component i, ToVi Climatic Parameter for Component i, XDDi α1i α2i α3i β1i β2i β3i

ToV21 HDD -1.03E-04 7.08E-09 -3.38E-13 4.02E-08 3.59E-12 -6.55E-16

ToV22 CDD -7.47E-07 -2.03E-07 2.22E-10 -1.54E-08 1.66E-10 -2.68E-13

ToV23 TDD 9.19E-02 -1.25E-05 8.79E-10 -5.17E-02 7.70E-06 -5.51E-10

ToV24 CDD 4.87E-03 9.03E-05 -8.82E-08 -3.40E-03 -4.81E-05 4.78E-08

ToV25 HDD 7.47E-02 -1.20E-05 1.02E-09 -3.27E-02 6.25E-06 -5.43E-10

ToV26 CDD 4.48E-03 4.24E-05 -3.93E-08 -2.29E-03 -1.25E-05 1.12E-08

ToV27 HDD 1.18E+00 -1.19E-05 -3.66E-09 0.00E+00 0.00E+00 0.00E+00

ToV28 CDD 8.32E-01 -3.85E-04 2.30E-06 -5.20E+00 -1.00E-01 2.86E-04

ToV29 HDD 2.41E+00 -3.08E-04 7.00E-09 -5.64E+00 1.20E-03 -2.19E-08

ToV30 CDD 3.37E-01 5.66E-03 -8.45E-06 -1.25E+00 -2.13E-03 1.53E-05

ToV31 HDD 1.42E+00 -1.33E-04 8.99E-09 -10.00E+00 3.15E-03 -2.14E-07

ToV32 CDD 1.43E-01 7.59E-03 -1.16E-05 -8.05E-01 -4.52E-01 1.11E-03

Table [5.3.2.8.-U] 5.3.2.8.-U
Coefficient Values for System Type HVAC-21

(Induction Unit – Three-Pipe)
Forming Part of Sentences [5.3.2.6.] 5.3.2.6.([1] 1) and [5.3.2.8.] 5.3.2.8.([1] 1)

Coefficient Values

Trade-off Values for Component i, ToVi Climatic Parameter for Component i, XDDi α1i α2i α3i β1i β2i β3i

ToV1 HDD 5.22E-01 -5.73E-05 1.28E-09 -2.17E-01 1.82E-05 -8.09E-13

ToV2 HDD 6.13E-01 -6.03E-05 7.51E-10 -2.42E-01 1.85E-05 2.31E-10

ToV3 CDD 3.58E-01 9.09E-04 -1.19E-06 -3.26E-01 -8.11E-04 1.06E-06

ToV4 CDD 1.67E-01 4.31E-04 -5.60E-07 -8.25E-02 -1.26E-05 1.47E-09

ToV5 TDD 6.20E+00 -1.28E-03 5.77E-08 -1.69E+01 2.39E-03 1.07E-07

ToV6 TDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV7 HDD -1.34E-04 2.52E-08 -1.34E-12 1.02E-08 -3.35E-12 2.42E-16

ToV8 HDD 1.42E-01 -2.90E-05 1.85E-09 0.00E+00 0.00E+00 0.00E+00

ToV9 HDD -1.20E-04 -5.09E-09 1.01E-12 3.81E-09 -5.08E-12 3.75E-16

ToV10 HDD 3.80E-03 5.42E-08 1.11E-12 -8.44E-05 -4.34E-09 1.95E-13

ToV11 HDD 2.12E-03 -2.11E-07 1.58E-11 -5.14E-05 4.88E-09 -3.77E-13

ToV12 HDD 7.71E-01 3.81E-05 -6.83E-10 0.00E+00 0.00E+00 0.00E+00

ToV13 CDD 2.28E-03 1.72E-04 -1.63E-07 -1.48E-04 -1.10E-05 1.04E-08

ToV14 CDD -1.65E-02 -5.96E-04 4.07E-07 -2.58E-01 2.80E-03 -4.12E-06

ToV15 CDD -1.65E+02 1.77E+00 -2.99E-03 1.04E+02 -1.11E+00 1.87E-03

ToV16 HDD -4.12E-02 2.34E-04 -6.31E-09 0.00E+00 0.00E+00 0.00E+00

ToV17 TDD -2.89E-02 7.20E-06 1.20E-09 0.00E+00 0.00E+00 0.00E+00

ToV18 TDD 1.63E-03 3.55E-07 -4.19E-11 -1.00E-03 -2.27E-06 1.93E-09

ToV19 HDD 7.91E-02 -5.82E-06 6.13E-11 -3.17E-02 2.48E-06 -4.08E-11

ToV20 CDD 1.92E-03 1.96E-05 -2.84E-08 -6.60E-04 -6.19E-06 8.97E-09

ToV21 HDD -1.03E-04 7.08E-09 -3.38E-13 4.02E-08 3.59E-12 -6.55E-16

ToV22 CDD -7.47E-07 -2.03E-07 2.22E-10 -1.54E-08 1.66E-10 -2.68E-13

ToV23 TDD 9.19E-02 -1.25E-05 8.79E-10 -5.17E-02 7.70E-06 -5.51E-10

ToV24 CDD 4.87E-03 9.03E-05 -8.82E-08 -3.40E-03 -4.81E-05 4.78E-08

ToV25 HDD 7.47E-02 -1.20E-05 1.02E-09 -3.27E-02 6.25E-06 -5.43E-10

ToV26 CDD 4.48E-03 4.24E-05 -3.93E-08 -2.29E-03 -1.25E-05 1.12E-08

ToV27 HDD 1.18E+00 -1.19E-05 -3.66E-09 0.00E+00 0.00E+00 0.00E+00

ToV28 CDD 8.32E-01 -3.85E-04 2.30E-06 -5.20E+00 -1.00E-01 2.86E-04

ToV29 HDD 2.41E+00 -3.08E-04 7.00E-09 -5.64E+00 1.20E-03 -2.19E-08

ToV30 CDD 3.37E-01 5.66E-03 -8.45E-06 -1.25E+00 -2.13E-03 1.53E-05

ToV31 HDD 1.42E+00 -1.33E-04 8.99E-09 -10.00E+00 3.15E-03 -2.14E-07

ToV32 CDD 1.43E-01 7.59E-03 -1.16E-05 -8.05E-01 -4.52E-01 1.11E-03
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Table [5.3.2.8.-V] 5.3.2.8.-V
Coefficient Values for System Type HVAC-22

(Packaged Terminal AC – Split)
Forming Part of Sentences [5.3.2.6.] 5.3.2.6.([1] 1) and [5.3.2.8.] 5.3.2.8.([1] 1)

Coefficient Values

Trade-off Values for Component i, ToVi Climatic Parameter for Component i, XDDi α1i α2i α3i β1i β2i β3i

ToV1 HDD 2.00E+00 -2.68E-04 1.16E-08 -1.55E+00 2.09E-04 -9.08E-09

ToV2 HDD 9.81E-01 -1.32E-04 5.68E-09 -3.95E-01 5.32E-05 -2.32E-09

ToV3 HDD 6.43E-01 -8.63E-05 3.73E-09 0.00E+00 0.00E+00 0.00E+00

ToV4 HDD 2.50E-01 -3.33E-05 1.41E-09 0.00E+00 0.00E+00 0.00E+00

ToV5 TDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV6 HDD 1.15E-01 -1.31E-05 3.96E-10 -1.52E-01 1.78E-05 -5.77E-10

ToV7 HDD -4.20E-04 5.45E-08 -2.16E-12 -2.76E-08 4.92E-12 -3.31E-16

ToV8 TDD 2.35E-01 -2.44E-05 9.51E-10 -1.31E-01 1.36E-05 -5.38E-10

ToV9 HDD -1.09E-03 1.46E-07 -6.22E-12 0.00E+00 0.00E+00 0.00E+00

ToV10 HDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV11 HDD 2.24E-02 -3.18E-06 2.66E-10 -5.28E-04 7.54E-08 -6.28E-12

ToV12 HDD 2.37E-01 8.36E-05 -1.72E-09 0.00E+00 0.00E+00 0.00E+00

ToV13 CDD 4.90E-02 5.20E-04 -6.17E-07 -3.17E-03 -3.37E-05 4.00E-08

ToV14 CDD -8.90E-01 -1.75E-02 2.19E-05 -1.27E+00 -1.63E-03 1.77E-07

ToV15 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV16 HDD 2.59E-03 2.27E-04 -6.46E-09 0.00E+00 0.00E+00 0.00E+00

ToV17 TDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV18 TDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV19 HDD 5.13E-01 -8.21E-05 6.18E-09 -1.74E-01 2.86E-05 -2.25E-09

ToV20 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV21 TDD -3.64E-04 5.77E-08 -4.58E-12 6.76E-08 -1.94E-11 1.52E-15

ToV22 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV23 TDD 2.85E-01 -3.87E-05 3.14E-09 -1.51E-01 1.93E-05 -1.57E-09

ToV24 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV25 HDD 2.34E-01 -3.84E-05 3.13E-09 -9.17E-02 1.56E-05 -1.28E-09

ToV26 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV27 HDD 2.08E+00 -2.52E-04 8.20E-09 0.00E+00 0.00E+00 0.00E+00

ToV28 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV29 HDD 2.41E+00 -4.30E-04 2.76E-08 5.43E-01 -1.98E-04 1.62E-08

ToV30 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV31 HDD 1.84E+00 -2.94E-04 2.28E-08 -4.88E+00 1.44E-03 -8.78E-08

ToV32 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Table [5.3.2.8.-W] 5.3.2.8.-W
Coefficient Values for System Type HVAC-23

(Radiant (In-floor, Ceiling) with Optional Make-up Air Unit)
Forming Part of Sentences [5.3.2.6.] 5.3.2.6.([1] 1) and [5.3.2.8.] 5.3.2.8.([1] 1)

Coefficient Values

Trade-off Values for Component i, ToVi Climatic Parameter for Component i, XDDi α1i α2i α3i β1i β2i β3i

ToV1 HDD 1.78E+00 -4.20E-04 2.90E-08 -9.97E-01 2.34E-04 -1.62E-08

ToV2 HDD 1.20E+00 -2.80E-04 1.92E-08 -4.78E-01 1.11E-04 -7.59E-09

ToV3 TDD 1.47E+00 -3.22E-04 2.12E-08 -1.32E+00 2.89E-04 -1.90E-08

ToV4 TDD 6.88E-01 -1.51E-04 9.90E-09 -3.07E-01 6.73E-05 -4.42E-09

ToV5 TDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV6 HDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV7 HDD -6.04E-04 1.45E-07 -1.01E-11 2.97E-08 -9.35E-12 7.06E-16

ToV8 TDD 3.13E-01 9.63E-06 1.41E-09 -1.80E-01 -4.64E-06 -8.73E-10
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Coefficient Values

Trade-off Values for Component i, ToVi Climatic Parameter for Component i, XDDi α1i α2i α3i β1i β2i β3i

ToV9 TDD -9.80E-04 2.15E-07 -1.41E-11 2.36E-08 -5.18E-12 3.40E-16

ToV10 HDD 9.89E-04 2.43E-10 -2.91E-12 0.00E+00 0.00E+00 0.00E+00

ToV11 HDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV12 HDD 4.19E-01 1.72E-04 -1.12E-08 0.00E+00 0.00E+00 0.00E+00

ToV13 CDD -1.13E-05 1.18E-04 -1.43E-07 -2.72E-06 -7.50E-06 9.07E-09

ToV14 CDD -4.94E-03 -2.19E-04 3.11E-07 0.00E+00 0.00E+00 0.00E+00

ToV15 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV16 HDD 3.83E+00 -5.36E-04 -1.17E-10 -1.97E+00 3.89E-04 -2.79E-09

ToV17 TDD -1.97E-02 1.83E-05 -1.10E-09 0.00E+00 0.00E+00 0.00E+00

ToV18 TDD 2.54E-03 -3.17E-07 1.11E-11 -1.68E-03 2.10E-07 -7.33E-12

ToV19 HDD 7.26E-01 -1.65E-04 1.17E-08 -2.17E-01 4.71E-05 -3.29E-09

ToV20 CDD -2.85E-04 1.82E-04 -2.36E-07 2.61E-04 -6.26E-05 8.18E-08

ToV21 HDD -7.51E-05 -7.37E-10 2.66E-13 1.76E-08 -7.50E-12 6.27E-16

ToV22 CDD -4.85E-06 -6.96E-07 9.12E-10 -1.20E-08 1.32E-10 -1.02E-13

ToV23 HDD 6.61E-03 2.23E-05 -1.90E-09 1.04E-02 -1.73E-05 1.43E-09

ToV24 CDD 5.32E-03 3.61E-04 -4.64E-07 -2.99E-03 -1.88E-04 2.34E-07

ToV25 HDD -3.44E-02 3.23E-05 -2.64E-09 2.65E-02 -1.76E-05 1.42E-09

ToV26 CDD 1.74E-02 2.77E-04 -5.06E-07 -9.32E-03 -1.20E-04 2.39E-07

ToV27 HDD 4.57E+00 -1.08E-03 7.21E-08 -1.66E+01 5.65E-03 -4.13E-07

ToV28 CDD 3.87E-01 4.36E-03 -5.68E-06 -3.80E+00 2.63E-02 -3.36E-05

ToV29 HDD 2.96E+00 -5.64E-04 3.28E-08 -2.14E+01 7.64E-03 -6.11E-07

ToV30 CDD 1.08E-01 7.68E-03 -1.16E-05 -4.45E+00 1.72E-02 -6.08E-06

ToV31 HDD 2.05E+00 -2.66E-04 1.14E-08 -8.58E+01 2.41E-02 -1.33E-06

ToV32 CDD 3.45E-02 6.74E-03 -8.65E-06 3.94E+00 -1.62E-02 7.71E-06

Table [5.3.2.8.-X] 5.3.2.8.-X
Coefficient Values for System Type HVAC-24

(Active Chilled Beams with Optional Make-up Air Unit)
Forming Part of Sentences [5.3.2.6.] 5.3.2.6.([1] 1) and [5.3.2.8.] 5.3.2.8.([1] 1)

Coefficient Values

Trade-off Values for Component i, ToVi Climatic Parameter for Component i, XDDi α1i α2i α3i β1i β2i β3i

ToV1 HDD 2.06E+00 -4.21E-04 2.40E-08 -1.14E+00 2.27E-04 -1.26E-08

ToV2 HDD 1.51E+00 -3.00E-04 1.68E-08 -6.28E-01 1.18E-04 -6.19E-09

ToV3 TDD 1.23E+00 -1.22E-04 3.78E-09 -1.08E+00 9.84E-05 -2.48E-09

ToV4 TDD 5.65E-01 -5.08E-05 1.23E-09 -2.45E-01 1.85E-05 -1.90E-10

ToV5 TDD 1.29E+01 -3.54E-03 2.30E-07 -1.07E+02 2.94E-02 -1.67E-06

ToV6 HDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV7 HDD -6.54E-04 1.59E-07 -1.02E-11 -8.85E-09 -8.39E-12 8.15E-16

ToV8 TDD 1.98E-01 -5.12E-05 3.51E-09 0.00E+00 0.00E+00 0.00E+00

ToV9 TDD -9.15E-04 1.43E-07 -7.79E-12 3.28E-08 -1.05E-11 7.65E-16

ToV10 HDD 3.42E-03 -1.38E-08 -6.88E-12 -7.71E-05 5.40E-10 1.10E-13

ToV11 HDD 2.84E-03 -1.72E-07 3.63E-12 -6.68E-05 4.36E-09 -1.19E-13

ToV12 HDD 6.56E-01 5.62E-05 -1.49E-09 0.00E+00 0.00E+00 0.00E+00

ToV13 CDD -1.44E-03 1.06E-04 -4.40E-08 9.75E-05 -6.92E-06 2.92E-09

ToV14 CDD 6.43E-03 -3.68E-04 -7.12E-08 -1.56E-01 2.82E-03 -3.94E-06

ToV15 CDD -9.19E-02 1.91E-03 -2.62E-06 -3.04E-01 6.29E-03 -8.65E-06

ToV16 HDD -7.54E-02 2.00E-04 6.54E-10 0.00E+00 0.00E+00 0.00E+00

ToV17 TDD -4.04E-02 2.89E-05 6.80E-10 0.00E+00 0.00E+00 0.00E+00

ToV18 TDD 1.32E-04 4.51E-07 -4.45E-11 -8.75E-05 -2.99E-07 2.95E-11

ToV19 HDD 6.76E-02 -1.14E-05 7.22E-10 -8.57E-03 3.25E-07 -1.14E-11

ToV20 CDD 6.89E-05 4.47E-06 -6.56E-09 -2.94E-05 -7.45E-07 1.18E-09
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Coefficient Values

Trade-off Values for Component i, ToVi Climatic Parameter for Component i, XDDi α1i α2i α3i β1i β2i β3i

ToV21 HDD -1.16E-04 -3.35E-09 9.40E-13 -2.42E-08 9.19E-12 -8.72E-16

ToV22 CDD -5.44E-05 1.52E-08 1.01E-11 -1.01E-07 -6.85E-10 4.89E-13

ToV23 HDD 1.58E-01 -1.45E-05 5.67E-10 -1.00E-01 1.23E-05 -6.47E-10

ToV24 CDD 7.16E-02 1.48E-04 -1.43E-07 -3.99E-02 -8.63E-05 8.71E-08

ToV25 HDD 6.49E-02 2.79E-06 -4.10E-10 -2.05E-02 -2.15E-06 2.07E-10

ToV26 CDD 5.99E-02 8.15E-06 3.72E-08 -2.46E-02 1.27E-05 -3.73E-08

ToV27 HDD 6.91E+00 -1.89E-03 1.31E-07 2.35E+01 -7.21E-03 4.72E-07

ToV28 CDD -1.78E-01 1.15E-02 -1.85E-05 -5.51E+00 5.02E-02 -7.80E-05

ToV29 HDD 3.79E+00 -8.47E-04 5.43E-08 2.01E+01 -7.68E-03 6.58E-07

ToV30 CDD -1.51E-01 4.81E-03 -2.42E-06 8.80E+01 -7.56E-01 1.14E-03

ToV31 HDD 2.20E+00 -2.97E-04 1.20E-08 -5.60E+01 1.60E-02 -9.14E-07

ToV32 CDD 2.80E-01 6.25E-03 -9.44E-06 2.77E+01 -2.96E-01 4.99E-04

Table [5.3.2.8.-Y] 5.3.2.8.-Y
Coefficient Values for System Type HVAC-25

(Unit Heater)
Forming Part of Sentences [5.3.2.6.] 5.3.2.6.([1] 1) and [5.3.2.8.] 5.3.2.8.([1] 1)

Coefficient Values

Trade-off Values for Component i, ToVi Climatic Parameter for Component i, XDDi α1i α2i α3i β1i β2i β3i

ToV1 HDD -6.36E-02 2.20E-05 -1.69E-09 6.04E-02 -2.06E-05 1.58E-09

ToV2 HDD 9.04E-03 -3.92E-06 3.40E-10 -4.88E-03 2.12E-06 -1.84E-10

ToV3 HDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV4 HDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV5 TDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV6 HDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV7 HDD -5.93E-05 1.98E-08 -1.53E-12 6.06E-08 -2.06E-11 1.60E-15

ToV8 HDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV9 HDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV10 HDD 1.44E-04 -2.73E-08 1.84E-12 -2.37E-06 4.94E-10 -3.65E-14

ToV11 HDD 6.22E-02 -1.18E-05 7.75E-10 -1.45E-03 2.74E-07 -1.80E-11

ToV12 TDD 9.57E-01 4.69E-05 -3.12E-09 0.00E+00 0.00E+00 0.00E+00

ToV13 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV14 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV15 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV16 HDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV17 TDD -1.80E-01 4.81E-05 -3.11E-09 1.50E-01 -4.01E-05 2.59E-09

ToV18 TDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV19 HDD 4.55E-01 -4.28E-05 6.95E-11 1.53E-01 -6.27E-05 5.42E-09

ToV20 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV21 TDD -9.88E-04 1.99E-07 -1.32E-11 8.51E-08 -5.31E-11 5.27E-15

ToV22 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV23 TDD 8.75E-01 -1.60E-04 9.85E-09 -4.94E-01 9.06E-05 -5.53E-09

ToV24 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV25 HDD 7.64E-01 -1.64E-04 1.09E-08 -3.15E-01 6.97E-05 -4.64E-09

ToV26 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV27 HDD 4.26E+00 -1.05E-03 7.28E-08 0.00E+00 0.00E+00 0.00E+00

ToV28 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV29 HDD 2.71E+00 -4.30E-04 1.82E-08 8.69E+00 -3.41E-03 3.00E-07

ToV30 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV31 HDD 2.70E+00 -5.25E-04 3.47E-08 5.93E-01 -2.56E-04 2.45E-08

ToV32 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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Table [5.3.2.8.-Z] 5.3.2.8.-Z
Coefficient Values for System Type HVAC-26

(Unit Ventilator)
Forming Part of Sentences [5.3.2.6.] 5.3.2.6.([1] 1) and [5.3.2.8.] 5.3.2.8.([1] 1)

Coefficient Values

Trade-off Values for Component i, ToVi Climatic Parameter for Component i, XDDi α1i α2i α3i β1i β2i β3i

ToV1 HDD 3.05E-02 -9.18E-06 6.43E-10 -2.32E-02 7.12E-06 -5.03E-10

ToV2 HDD 9.82E-03 -2.47E-06 2.13E-10 -3.48E-03 1.18E-06 -1.18E-10

ToV3 HDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV4 HDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV5 TDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV6 HDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV7 HDD 3.62E-06 -8.71E-10 4.05E-14 -3.28E-09 2.12E-13 3.03E-17

ToV8 HDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV9 HDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV10 HDD 3.20E-04 -6.73E-08 4.83E-12 -9.47E-06 2.24E-09 -1.66E-13

ToV11 HDD 5.93E-02 -1.09E-05 7.14E-10 -1.38E-03 2.54E-07 -1.66E-11

ToV12 HDD 5.14E+00 -3.75E-04 2.02E-08 -7.82E-01 1.45E-04 -9.13E-09

ToV13 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV14 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV15 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV16 HDD 1.16E+04 -4.10E+00 3.25E-04 -7.24E+03 2.56E+00 -2.03E-04

ToV17 TDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV18 TDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV19 HDD 2.79E-01 9.45E-06 -3.70E-09 2.26E-01 -8.38E-05 6.91E-09

ToV20 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV21 TDD -9.84E-04 1.99E-07 -1.34E-11 2.11E-07 -9.34E-11 8.42E-15

ToV22 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV23 TDD 7.77E-01 -1.30E-04 7.71E-09 -4.19E-01 6.72E-05 -3.84E-09

ToV24 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV25 HDD 6.38E-01 -1.35E-04 9.40E-09 -2.48E-01 5.45E-05 -3.90E-09

ToV26 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV27 HDD 1.36E+00 -2.94E-05 -6.57E-09 1.42E+01 -5.01E-03 3.95E-07

ToV28 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV29 HDD 2.22E+00 -2.59E-04 4.76E-09 9.67E+00 -3.72E-03 3.22E-07

ToV30 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV31 HDD 2.74E+00 -5.41E-04 3.61E-08 -1.50E+00 4.93E-04 -3.56E-08

ToV32 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Table [5.3.2.8.-AA] 5.3.2.8.-AA
Coefficient Values for System Type HVAC-27

(Radiation with Optional Make-up Air Unit)
Forming Part of Sentences [5.3.2.6.] 5.3.2.6.([1] 1) and [5.3.2.8.] 5.3.2.8.([1] 1)

Coefficient Values

Trade-off Values for Component i, ToVi Climatic Parameter for Component i, XDDi α1i α2i α3i β1i β2i β3i

ToV1 HDD 1.78E+00 -4.20E-04 2.90E-08 -9.97E-01 2.34E-04 -1.62E-08

ToV2 HDD 1.20E+00 -2.80E-04 1.92E-08 -4.78E-01 1.11E-04 -7.59E-09

ToV3 TDD 1.47E+00 -3.22E-04 2.12E-08 -1.32E+00 2.89E-04 -1.90E-08

ToV4 TDD 6.88E-01 -1.51E-04 9.90E-09 -3.07E-01 6.73E-05 -4.42E-09

ToV5 TDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV6 HDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV7 HDD -6.04E-04 1.45E-07 -1.01E-11 2.97E-08 -9.35E-12 7.06E-16

ToV8 TDD 3.13E-01 9.63E-06 1.41E-09 -1.80E-01 -4.64E-06 -8.73E-10
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Coefficient Values

Trade-off Values for Component i, ToVi Climatic Parameter for Component i, XDDi α1i α2i α3i β1i β2i β3i

ToV9 TDD -9.80E-04 2.15E-07 -1.41E-11 2.36E-08 -5.18E-12 3.40E-16

ToV10 HDD 9.89E-04 2.43E-10 -2.91E-12 0.00E+00 0.00E+00 0.00E+00

ToV11 HDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV12 HDD 4.19E-01 1.72E-04 -1.12E-08 0.00E+00 0.00E+00 0.00E+00

ToV13 CDD -1.13E-05 1.18E-04 -1.43E-07 -2.72E-06 -7.50E-06 9.07E-09

ToV14 CDD -4.94E-03 -2.19E-04 3.11E-07 0.00E+00 0.00E+00 0.00E+00

ToV15 CDD 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ToV16 HDD 3.83E+00 -5.36E-04 -1.17E-10 -1.97E+00 3.89E-04 -2.79E-09

ToV17 TDD -1.97E-02 1.83E-05 -1.10E-09 0.00E+00 0.00E+00 0.00E+00

ToV18 TDD 2.54E-03 -3.17E-07 1.11E-11 -1.68E-03 2.10E-07 -7.33E-12

ToV19 HDD 7.26E-01 -1.65E-04 1.17E-08 -2.17E-01 4.71E-05 -3.29E-09

ToV20 CDD -2.85E-04 1.82E-04 -2.36E-07 2.61E-04 -6.26E-05 8.18E-08

ToV21 HDD -7.51E-05 -7.37E-10 2.66E-13 1.76E-08 -7.50E-12 6.27E-16

ToV22 CDD -4.85E-06 -6.96E-07 9.12E-10 -1.20E-08 1.32E-10 -1.02E-13

ToV23 HDD 6.61E-03 2.23E-05 -1.90E-09 1.04E-02 -1.73E-05 1.43E-09

ToV24 CDD 5.32E-03 3.61E-04 -4.64E-07 -2.99E-03 -1.88E-04 2.34E-07

ToV25 HDD -3.44E-02 3.23E-05 -2.64E-09 2.65E-02 -1.76E-05 1.42E-09

ToV26 CDD 1.74E-02 2.77E-04 -5.06E-07 -9.32E-03 -1.20E-04 2.39E-07

ToV27 HDD 4.57E+00 -1.08E-03 7.21E-08 -1.66E+01 5.65E-03 -4.13E-07

ToV28 CDD 3.87E-01 4.36E-03 -5.68E-06 -3.80E+00 2.63E-02 -3.36E-05

ToV29 HDD 2.96E+00 -5.64E-04 3.28E-08 -2.14E+01 7.64E-03 -6.11E-07

ToV30 CDD 1.08E-01 7.68E-03 -1.16E-05 -4.45E+00 1.72E-02 -6.08E-06

ToV31 HDD 2.05E+00 -2.66E-04 1.14E-08 -8.58E+01 2.41E-02 -1.33E-06

ToV32 CDD 3.45E-02 6.74E-03 -8.65E-06 3.94E+00 -1.62E-02 7.71E-06

[6.1.1.3.] 6.1.1.3. Compliance
[1] 1) Except as provided in Sentence (2), compliance with this Part shall be achieved by following

[a] a) the prescriptive path described in Section 6.2., or
[b] b) the trade-off path described in Section 6.3., or
[c] c) the performance path described in Section 6.4. (see Note A-3.1.1.3.(1)(c)).

(See Note A-6.1.1.3.(1).)

[2] 2) Back-up systems shall comply with the prescriptive requirements stated in Section 6.2.

Note A-6.1.1.3.(1) Compliance.
The flow chart in Figure A-6.1.1.3.(1) illustrates the process for all threetwo paths of compliance applicable to Part 6.

Figure [A-6.1.1.3.(1)] A-6.1.1.3.(1)
Code compliance paths for service water heating

[6.3.] 6.3. ReservedTrade-off Path
(See Note A-1.1.2.1.)

PROPOSED
CHANGE
A-3.1.1.3.(1)(c)

PROPOSED
CHANGE
A-6.1.1.3.(1)

PROPOSED
CHANGE
A-1.1.2.1.
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[6.3.1.] 6.3.1. General

[6.3.1.1.] 6.3.1.1. Application
[1] 1) Except as provided in Article 6.3.1.2., this Section applies only to buildings

[a] a) whose occupancy is known,
[b] b) for which sufficient information is known from the specifications for the service water heating (SWH) components listed in Article 6.3.2.2., and
[c] c) whose SWH system meets the following criteria:

[i] i) it is one of the types listed in Table 6.3.1.1.,
[ii] ii) its heating energy type is natural gas, propane, fuel oil or electricity, and

[iii] iii) its heat pump energy type is electricity.

Table [6.3.1.1.] 6.3.1.1.
Types of SWH System

Forming Part of Sentence [6.3.1.1.] 6.3.1.1.([1] 1)

SWH System Type ID SWH System Type Description

SWH-1 Tank

SWH-2 Tankless (Instantaneous)

SWH-3 Space-heating boiler

[6.3.1.2.] 6.3.1.2. Application Limitation
[1] 1) This Section does not apply to back-up SWH systems, which shall comply with Sentence 6.1.1.3.(2).

[6.3.1.3.] 6.3.1.3. Compliance
[1] 1) A SWH system shall be deemed to comply with Section 6.3. if its SWH trade-off index, SWH-TOI, as calculated in accordance with Subsection 6.3.2., is greater than or equal to 0.

[6.3.2.] 6.3.2. Calculation of Service Water Heating Trade-off Index

[6.3.2.1.] 6.3.2.1. SWH Trade-off Index
[1] 1) The service water heating trade-off index, SWH-TOI, for an SWH-1 tank system shall be calculated using the following equation:

SWH − TOI = 2.813 × {
2.813 × PDR

ToV1
× (1 − 0.6514 × ToV6 × e−0.312×ToV6)

+0.11667 × (Anorm
ToV2

+ 2.4322
ToV3 ) + 0.00677

ToV4 × ToV5 }
−1

− 2.813 × {2.813
ηref

+ 0.11667 × (Anorm
2.222 + 3.3515) + 0.0141}−1

where

[2] 2) The SWH-TOI for an SWH-2 tankless system shall be calculated using the following equation:

SWH − TOI = 2.813 × { 2.813 × PDR
ToV1

× (1 − 0.6514 × ToV6 × e−0.312×ToV6)
+ 0.2838

ToV3
+ 0.00677

ToV4 × ToV5 }
−1

− 2.813 × {2.813
ηref

+ 0.4051}−1

where

PDR = peak daily flow ratio, determined as per Article 6.3.2.2.,

ToV1
= service water heating equipment efficiency, determined as per Article 6.3.2.5.,

ToV2
= tank insulation value, determined as per Article 6.3.2.5.,

ToV3
= piping insulation value, determined as per Article 6.3.2.5.,

ToV4
= pump motor efficiency, determined as per Article 6.3.2.5.,

ToV5
= pump efficiency, determined as per Article 6.3.2.5.,

ToV6
= heat recovery ratio, determined as per Article 6.3.2.5.,

Anorm
= normalized tank area, determined as per Article 6.3.2.3., and

ŋref
= reference heat generator efficiency, determined as per Article 6.3.2.6.

PDR = peak daily flow ratio, determined as per Article 6.3.2.2.,

ToV1
= service water heating equipment efficiency, determined as per Article 6.3.2.5.,

ToV3
= piping insulation value, determined as per Article 6.3.2.5.,

ToV4
= pump motor efficiency, determined as per Article 6.3.2.5.,

ToV5
= pump efficiency, determined as per Article 6.3.2.5.,
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[3] 3) The SWH-TOI for an SWH-3 space-heating boiler system shall be calculated using the following equation:

SWH − TOI = 2.813 × {
2.813 × PDR

ToV11
× (1 − 0.6514 × ToV6 × e−0.312ToV6)

+0.11667 × (Anorm
ToV2

+ 2.4322
ToV3 ) + 0.00677

ToV4 × ToV5 }
−1

− 2.813 × {2.813
ηref

+ 0.11667 × (Anorm
2.222 + 3.3515) + 0.0141}−1

where

[6.3.2.2.] 6.3.2.2. Determination of Peak Daily Flow Ratio
[1] 1) The peak daily flow ratio, PDR, shall be calculated using the following equation:

PDR =
ToV7 × ToV9 + ToV8 × ToV10 + AFOU × (1 − ToV9 − ToV10)

5.7 × ToV9 + 7.6 × ToV10 + AFOU × (1 − ToV9 − ToV10)

where

[6.3.2.3.] 6.3.2.3. Determination of Normalized Tank Area
[1] 1) The normalized tank area, Anorm, shall be calculated using the following equation:

Anorm = 5.5 π (Dnorm)2

where

[6.3.2.4.] 6.3.2.4. Determination of Normalized Tank Diameter
[1] 1) The normalized tank diameter, Dnorm, shall be calculated using the following equation:

Dnorm = 0.63384(STS)
1
3

where

[6.3.2.5.] 6.3.2.5. Determination of Trade-off Values of Components, ToV i

[1] 1) The trade-off value of the SWH component in the proposed building, ToVi, shall be determined in accordance with Table 6.3.2.5.

ToV6
= heat recovery ratio, determined as per Article 6.3.2.5., and

ŋref
= reference heat generator efficiency, determined as per Article 6.3.2.6.

PDR = peak daily flow ratio, determined as per Article 6.3.2.2.,

ToV2
= tank insulation value, determined as per Article 6.3.2.5.,

ToV3
= piping insulation value, determined as per Article 6.3.2.5.,

ToV4
= pump motor efficiency, determined as per Article 6.3.2.5.,

ToV5
= pump efficiency, determined as per Article 6.3.2.5.,

ToV6
= heat recovery ratio, determined as per Article 6.3.2.5.,

ToV11
= boiler efficiency, determined as per Article 6.3.2.5.,

Anorm
= normalized tank area, determined as per Article 6.3.2.3., and

ŋref
= reference heat generator efficiency, determined as per Article 6.3.2.6.

ToV7
= average flow of all faucets, determined as per Article 6.3.2.5.,

ToV8
= average flow of all showers, determined as per Article 6.3.2.5.,

ToV9
= faucet flow ratio, determined as per Article 6.3.2.5.,

ToV10
= shower flow ratio, determined as per Article 6.3.2.5., and

AFOU = average flow of other uses, in L/min, as per specification.

Dnorm
= normalized tank diameter, determined as per Article 6.3.2.4.

STS = storage tank size, in m3, as per specification.
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Table [6.3.2.5.] 6.3.2.5.
Component Trade-off Values, ToVi

Forming Part of Sentence [6.3.2.5.] 6.3.2.5.([1] 1)

Trade-off
Value Description

ToVi
Unit Source

ToV1 Service water heating equipment
efficiency

% (1) Specifications

ToV2 Tank insulation value RSI
value

Specifications

ToV3 Piping insulation value RSI
value

Specifications

ToV4 Pump motor efficiency % Specifications

ToV5 Pump efficiency % Specifications

ToV6 Heat recovery ratio kW/kW The installed recovery capacity divided by the total installed capacity of the SWH system, in kW/kW, from the
specifications (2)

ToV7 Average flow of all faucets L/min Specifications

ToV8 Average flow of all showers L/min Specifications

ToV9 Faucet flow ratio fraction Specifications (3)

ToV10 Shower flow ratio fraction Specifications (3)

ToV11 Boiler efficiency % Specifications

Notes to Table [6.3.2.5.] 6.3.2.5.:

Efficiency is measured according to applicable test method listed in Table 6.2.2.1.(1)
PROPOSED CHANGE Table 6.3.2.5. Footnotereferrer

If ToV6 is limited to grey-water waste heat recovery then installed capacity = Q · (Tin – Tout) · 4.182 where

Q = flow rate, in L/s,

Tin
= inlet temperature (warm) of the waste heat fluid, in °C, and

Tout
= outlet temperature (cold) of the waste heat fluid, in °C.

(2)
PROPOSED CHANGE Table 6.3.2.5. Footnotereferrer

Fixture count including gender-based requirements.(3)
PROPOSED CHANGE Table 6.3.2.5. Footnotereferrer

[6.3.2.6.] 6.3.2.6. Determination of Reference Heat Generator Efficiency, η ref

[1] 1) The reference heat generator efficiency, ηref, shall be the minimum required performance efficiency stated in Table 6.2.2.1. for the specified type of equipment.

[8.1.1.1.] 8.1.1.1. Scope
[1] 1) Compliance with this Code is permitted to be achieved by applying the provisions of this Part in lieu of

[a] a) the prescriptive requirements in Sections 3.2., 4.2., 5.2., 6.2. and 7.2., or
[b] b) the trade-off provisions in Sections 3.3. and 4.3. , 4.3., 5.3. and 6.3.

(See Note A-1.1.2.1.)

RATIONALE

Problem

The Trade-off path in Parts 5 and 6 (HVAC and SWH) is complex and not used in practice though it makes up about 40 pages of the NECB. Further, any changes to the prescriptive path in Parts 5 and 6 require
updating more than 30 tables in the trade-off path. It is not worth maintaining a trade-off path which is complex for non-energy experts and not used by the industry.

Justification - Explanation

The Task Group on HVAC and SWH undertook a pilot survey which included consultants, builders, building officials and modelers. Participants confirmed that the trade-off path in Parts 5 and 6 is not used in
practice and recommended removing it from the NECB.

Impact analysis

The proposed changes delete a compliance path that is not used in practice. There will be no impact on the cost of design and construction of buildings.

However, deleting the trade-off path from Parts 5 and 6 avoid updating the tables every time the prescriptive requirements are updated and saves the government of Canada administrative cost (about $75,000).

Enforcement implications

The proposed changes can be enforced with the existing resources. No additional enforcement tools/resources will be needed.

Who is affected

Designers, manufacturers, builders, specification writers, energy modelers and building officials.

PROPOSED CHANGE Table 6.3.2.5. FootnotePROPOSED CHANGE Table 6.3.2.5. FootnotePROPOSED CHANGE Table 6.3.2.5. FootnotePROPOSED CHANGE Table 6.3.2.5. Footnote

Footnote
1
Footnote
2

Footnote
3

PROPOSED
CHANGE
A-1.1.2.1.
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OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED PROVISIONS

N/A

[5.1.1.3.] 5.1.1.3. ([1] 1) no attributions

[5.1.1.3.] 5.1.1.3. ([2] 2) no attributions

[5.3.1.1.] 5.3.1.1. ([1] 1) no attributions

[5.3.1.1.] 5.3.1.1. ([1] 1) [F95,F99-OE1.1]

[5.3.1.2.] 5.3.1.2. ([1] 1) no attributions

[5.3.1.3.] 5.3.1.3. ([1] 1) no attributions

[5.3.1.4.] 5.3.1.4. ([1] 1) no attributions

[5.3.2.1.] 5.3.2.1. ([1] 1) [F95,F99-OE1.1]

[5.3.2.2.] 5.3.2.2. ([1] 1) [F95,F99-OE1.1]

[5.3.2.3.] 5.3.2.3. ([1] 1) [F95,F99-OE1.1]

[5.3.2.4.] 5.3.2.4. ([1] 1) [F95,F99-OE1.1]

[5.3.2.5.] 5.3.2.5. ([1] 1) [F95,F99-OE1.1]

[5.3.2.5.] 5.3.2.5. ([2] 2) [F95,F99-OE1.1]

[5.3.2.6.] 5.3.2.6. ([1] 1) [F95,F99-OE1.1]

[5.3.2.7.] 5.3.2.7. ([1] 1) [F95,F99-OE1.1]

[5.3.2.8.] 5.3.2.8. ([1] 1) [F95,F99-OE1.1]

[6.1.1.3.] 6.1.1.3. ([1] 1) no attributions

[6.1.1.3.] 6.1.1.3. ([2] 2) no attributions

[6.3.1.1.] 6.3.1.1. ([1] 1) no attributions

[6.3.1.1.] 6.3.1.1. ([1] 1) [F96,F99-OE1.1]

[6.3.1.2.] 6.3.1.2. ([1] 1) no attributions

[6.3.1.3.] 6.3.1.3. ([1] 1) no attributions

[6.3.2.1.] 6.3.2.1. ([1] 1) [F96,F99-OE1.1]

[6.3.2.1.] 6.3.2.1. ([2] 2) [F96,F99-OE1.1]

[6.3.2.1.] 6.3.2.1. ([3] 3) [F96,F99-OE1.1]

[6.3.2.2.] 6.3.2.2. ([1] 1) [F96,F99-OE1.1]

[6.3.2.3.] 6.3.2.3. ([1] 1) [F96,F99-OE1.1]

[6.3.2.4.] 6.3.2.4. ([1] 1) [F96,F99-OE1.1]

[6.3.2.5.] 6.3.2.5. ([1] 1) [F96,F99-OE1.1]

[6.3.2.6.] 6.3.2.6. ([1] 1) [F96,F99-OE1.1]

[8.1.1.1.] 8.1.1.1. ([1] 1) no attributions
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Proposed Change 1537

PROPOSED CHANGE

[3.2.2.2.] 3.2.2.2. Thermal Characteristics of Above-ground Opaque Building Assemblies
[1] 1) Except as provided in Sentences (3) and (4) and in Sentence 3.2.1.3.(1), the overall thermal

transmittance of above-ground opaque building assemblies shall be not more than that shown
in Table 3.2.2.2. for the building or part thereof enclosed by the opaque building assembly,
for the applicable heating degree-day category taken at 18°C. (See Note A-3.2.2.2.(1).)

Table [3.2.2.2.] 3.2.2.2.
Overall Thermal Transmittance of Above-ground Opaque Building Assemblies

Forming Part of Sentences [3.2.2.2.] 3.2.2.2.([1] 1) and ([2] 2)

Heating Degree-Days of Building Location, (1) in Celsius
Degree-Days

Zone 4:
(2)

< 3000

Zone 5:
(2)

3000 to
3999

Zone 6:
(2)

4000 to
4999

Zone
7A: (2)

5000 to
5999

Zone
7B: (2)

6000 to
6999

Zone 8:
(2)

≥ 7000

Above-ground Opaque
Building Assembly

Maximum Overall Thermal Transmittance, W/(m2·K)

Walls 0.315290 0.27865 0.2470 0.2105 0.210190 0.18365

Roofs 0.19364 0.156 0.15638 0.13821 0.13817 0.1210

Floors 0.227193 0.18375 0.18356 0.16238 0.16221 0.14217

Submit a comment

Code Reference(s): NECB17 Div.B 3.2.2.2.
Subject: Building Envelope - General

Title: Thermal Characteristics of Opaque Building Assemblies

Description: This proposed change reduces the maximum U-values for
above-ground opaque building assemblies.

Related Code Change
Request(s):

CCR 972, CCR 1018

Related Proposed
Change(s):

PCF 1536

PROPOSED
CHANGE
A-3.2.2.2.(1)

PROPOSED CHANGE Table 3.2.2.2. FootnotePROPOSED CHANGE Table 3.2.2.2. FootnotePROPOSED CHANGE Table 3.2.2.2. FootnotePROPOSED CHANGE Table 3.2.2.2. FootnotePROPOSED CHANGE Table 3.2.2.2. FootnotePROPOSED CHANGE Table 3.2.2.2. FootnotePROPOSED CHANGE Table 3.2.2.2. Footnote
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Notes to Table [3.2.2.2.] 3.2.2.2.:

See Sentence 1.1.4.1.(1).(1)
PROPOSED CHANGE Table 3.2.2.2. Footnotereferrer

See Note A-Table 3.2.2.2.PROPOSED
CHANGE
A-
Table
3.2.2.2.

(2)
PROPOSED CHANGE Table 3.2.2.2. Footnotereferrer

[2] 2) Except as provided in Sentences (3) and (4) and in Sentence 3.2.1.3.(1), the overall thermal
transmittance of above-ground opaque building assemblies in semi-heated buildings, as
defined in Sentence 1.2.1.2.(2), shall be not more than that shown in Table 3.2.2.2. for the
building or part thereof enclosed by the opaque building assembly, for the applicable heating
degree-day category taken at 15°C.

[3] 3) The overall thermal transmittance of portions of a foundation wall that are above ground,
where the top of a foundation wall is less than 0.4 m above the adjoining ground level, shall
be not more than that shown in Table 3.2.3.1.

[4] 4) Where radiant heating cables or heating or cooling pipes or membranes are embedded in the
surface of an above-ground opaque building assembly, this assembly shall have an overall
thermal transmittance no greater than 80% of that required by Sentence (1). (See Note
A-3.2.2.2.(4).)

RATIONALE

Problem

The building envelope’s performance is a key contributor to the energy performance of a building. The code
specifies maximum U-values for envelope components such as opaque assemblies. One method of improving
overall building energy performance is to increase the levels of thermal performance of the building envelope,
i.e. reduce maximum permitted U-values. This is a potential path towards reaching the CCBFC’s long term
energy efficiency goals.

Justification - Explanation

The reduction in U-values of opaque building assemblies reduces the excessive loss of energy leading to
smaller heating and cooling loads of the building. This results in smaller HVAC equipment capacities and
reduced HVAC capital costs. This capital cost savings will partially offset the incremental building envelope
first costs due to additional insulation.

Furthermore, this reduction in U-values of opaque building assemblies, fenestration and doors meets the
Standing Committee on Energy Efficiency’s (SC-EE) goal of 15-20% improvement over NECB 2017 for tier 1
as well as CCBFC’s long term energy efficiency goal.

Footnote
1
Footnote
2

PROPOSED
CHANGE
A-3.2.2.2.(4)
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Impact analysis

The results from a simulation study, conducted by the NRC, on adopting the proposed changes to the opaque
assemblies (walls, roofs, and above ground floors) are presented. A set of 16 NECB 2017 compliant
archetypes, generated using CANMETEnergy’s building technology assessment platform (BTAP) located in
six climate zones were used to estimate the energy savings. A summary of the energy savings (average of all
16 archetypes within a climate zone), fuel cost savings, and envelope cost increments, relative to the baseline
archetype’s annual energy consumption (heating, cooling, lighting etc.), are presented in Table 1. Table 2
presents the average envelope cost increment for each archetype, over 5 out of the 6 climate zones (excludes
zone 5 - Windsor); these results are presented because the proposed U-value changes for zone 5 do not alter
roof insulation which drastically lowers the cost and skews the average. The archetype average cost presents a
range of cost increments that a builder would see and allow the committee to better evaluate the impact of the
proposed changes. Lastly, Table 3, 4 and 5 present the energy savings, associated fuel cost savings, and
envelope cost increment for each archetype-location.

Table 1 Summary of climate zone averaged energy savings, fuel cost savings and envelope cost increments

Climate Zone
Associated Change

4 5 6 7A 7B 8
Annual Total Energy
Savings

0.9% 25 GJ 0.1% 3 GJ 0.6% 17 GJ 0.6% 20 GJ 1.2% 43 GJ 1.0% 38 GJ

Total Fuel Cost
Savings

$150 / year $10 / year $510 / year $150 / year $170 / year $1,270 / year

Envelope Cost
Increment

0.8% $4,800 0.1% $300 0.6% $4,000 0.4% $2,500 0.7% $4,400 0.8% $4,400

The energy savings are primarily a balance between the reduction in heating during the winter and increase in
cooling energy in the summer; a more insulated envelope hinders summer nighttime/morning cooling
(however, the magnitude is insignificant for most archetype-location pairs). The efficacy of the proposed
reduction in U-value is dependent on the properties of the building (e.g. ratio of heating energy to the total
energy consumption, proportion of opaque envelope heat loss to other sources of heat loss etc.). Savings are
low in climate zone 5 (0.1% average - Table 1) because the envelope U-values were only reduced by 3.2% on
average, compared to an average 20.8% reduction in climate zone 7B (greatest climate zone average annual
energy savings of 1.2%).

The envelope cost increments were estimated using data from RSMeans 2017 and comprise a multitude of
construction costs (labour, material, equipment, etc.). The vast majority of the cost is allocated to the changes
to the roof insulation. The ratio can be observed by comparing the cost increase in zone 5 ($300) to the other
zones (Table 1); the proposed changes do not alter roof insulation for zone 5, hence, the cost shown is
associated with the walls and floors. Considering how the cost increment for zone 5 is skewed, averaging the
envelope cost of just the other 5 zones is presented in Table 5, and most archetype increment is approximately
0.9%.

Fuel savings are a combination of the changes to the electricity and natural gas/ heating oil fuel cost. The vast
majority of archetypes exhibit reduced fuel cost. However, the proposed changes result in a few archetypes to
show increased fuel cost; this is attributed to increased electricity consumption associated with additional
cooling. Overall, for each of the climate zones, the archetypes on average have reduced fuel costs. From Table
1, it can be seen that zones 6 and 8 show reasonable and high rates of return, respectively. This is because zone
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6 (Montreal) only uses electricity and heating dominated reductions result in correspondingly sizable decreases
in electricity usage. This also explains the fuel savings obtained in zone 8, which uses electricity and heating
oil for space heating. Furthermore, because electricity is more expensive than natural gas or oil, reductions in
costs are dominated by electricity reductions. Lastly, zones 4, 5, 7A, and 7B show low levels of returns
because changes to electricity consumptions are negligible and natural gas costs are low (hence savings are
low).

Table 2 Nominal archetype average envelope cost increase (excluding Zone 5 – Windsor)

Archetype Incremental Cost Incremental cost in percentage
Secondary School $15,800 0.6%
Primary School $9,000 0.7%
Small Office $1,200 1.0%
Medium Office $2,500 0.6%
Large Office $6,400 0.5%
Small Hotel $1,800 0.7%
Large Hotel $3,000 0.5%
Warehouse $6,600 0.7%
Retail Standalone $3,000 0.6%
Retail Strip mall $2,700 0.6%
Quick Service Restaurant $500 0.9%
Full Service Restaurant $1,000 0.9%
Midrise Apartment $1,100 0.5%
Highrise Apartment $1,100 0.3%
Hospital $6,800 0.7%
Outpatient $2,100 0.6%

Table 3 Energy savings from proposed thermal transmittances

Climate Zone
4 5 6 7A 7B 8

Archetype
averageArchetype

% GJ % GJ % GJ % GJ % GJ % GJ % GJ
Secondary School 0.9% 91 0.1% 10 0.7% 66 0.7% 85 1.2% 158 0.8% 119 0.7% 88
Primary School 1.6% 59 0.1% 3 1.1% 40 1.2% 56 1.9% 93 1.4% 70 1.2% 53
Small Office 1.0% 2 0.1% 0 0.8% 2 1.0% 3 2.2% 6 1.5% 5 1.1% 3
Medium Office 0.8% 19 0.1% 2 0.5% 11 0.3% 8 1.1% 27 1.1% 24 0.6% 15
Large Office 0.2% 33 0.0% 9 0.1% 22 0.2% 30 0.5% 82 0.5% 91 0.3% 44
Small Hotel 0.3% 7 0.1% 2 0.3% 6 0.2% 5 0.6% 18 0.6% 19 0.3% 10
Large Hotel 0.3% 24 0.0% 3 0.3% 20 0.2% 16 0.3% 28 0.5% 54 0.3% 24
Warehouse 2.6% 40 0.2% 3 1.5% 27 1.8% 37 3.4% 67 2.4% 51 2.0% 38
Retail Standalone 1.8% 22 0.1% 1 1.0% 13 1.3% 19 2.2% 32 1.6% 25 1.3% 19
Retail Strip mall 1.9% 24 0.1% 2 1.0% 13 1.1% 16 2.0% 30 1.4% 24 1.3% 18
Quick Service
Restaurant

0.8% 2 0.1% 0 0.5% 1 0.5% 1 1.1% 3 1.0% 3 0.7% 2

Full Service Restaurant 0.7% 3 0.1% 0 0.5% 2 0.5% 3 0.9% 7 0.6% 5 0.6% 3
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Midrise Apartment 0.4% 6 0.1% 1 0.3% 5 0.2% 5 0.7% 14 0.6% 14 0.4% 8
Highrise Apartment 0.1% 3 0.1% 8 0.1% 5 0.0% 0 0.3% 16 0.4% 24 0.2% 10
Hospital 0.3% 43 0.0% 6 0.2% 26 0.1% 27 0.4% 77 0.3% 62 0.2% 40
Outpatient 0.4% 12 0.1% 3 0.3% 10 0.3% 10 0.8% 26 0.6% 21 0.4% 14
Climate zone average 0.9% 25 0.1% 3 0.6% 17 0.6% 20 1.2% 43 1.0% 38

Table 4 Monetary fuel savings associated with reduced building energy usage

Climate Zone
Archetype

4 5 6 7A 7B 8
Archetype Average

Secondary School $620 $50 $2,200 $560 $710 $3,940 $1,350
Primary School $370 $10 $1,340 $370 $480 $2,080 $780
Small Office $10 $0 $60 $20 $30 $190 $50
Medium Office $80 $0 $330 $30 $50 $830 $220
Large Office -$100 -$120 $490 $230 -$290 $3,230 $570
Small Hotel $70 $20 $190 $80 $130 $600 $180
Large Hotel $180 $50 $670 $100 $230 $1,900 $520
Warehouse $250 $10 $810 $270 $330 $1,540 $540
Retail Standalone $190 $10 $390 $170 $210 $750 $290
Retail Strip mall $380 $10 $390 $100 $200 $740 $300
Quick Service Restaurant $10 $0 $30 $0 $10 $130 $30
Full Service Restaurant $10 $0 $60 $10 $10 $190 $50
Midrise Apartment $110 $20 $150 $100 $160 $380 $150
Highrise Apartment $20 $40 $170 $50 $70 $580 $160
Hospital $170 $50 $580 $190 $270 $2,460 $620
Outpatient $70 $20 $340 $70 $120 $830 $240
Climate zone average $150 $10 $510 $150 $170 $1,270

Table 5 Cost increases from proposed thermal transmittances

Climate Zone
Archetype

4 5 6 7A 7B 8
Secondary
School

0.8% $19,430 0.0% $530 0.7% $17,330 0.4% $10,670 0.6% $16,040 0.6% $15,400

Primary
School

0.9% $11,520 0.0% $590 0.7% $9,540 0.5% $6,650 0.6% $8,830 0.6% $8,270

Small Office 0.9% $1,070 0.1% $80 0.8% $960 0.8% $1,020 1.3% $1,610 1.3% $1,440
Medium
Office

0.8% $2,920 0.1% $250 0.6% $2,380 0.4% $1,610 0.7% $2,700 0.7% $2,690

Large Office 0.5% $6,760 0.1% $1,470 0.4% $5,240 0.3% $3,310 0.6% $8,010 0.6% $8,620
Small Hotel 0.9% $2,430 0.1% $170 0.5% $1,470 0.3% $890 0.7% $2,040 0.8% $2,230
Large Hotel 0.5% $2,920 0.0% $280 0.5% $3,430 0.2% $1,200 0.5% $3,620 0.6% $3,970
Warehouse 0.8% $7,770 0.0% $60 0.6% $6,400 0.4% $4,420 0.7% $7,140 0.7% $7,130
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Retail
Standalone

0.8% $3,730 0.0% $120 0.7% $3,320 0.4% $2,080 0.6% $2,930 0.6% $2,750

Retail Strip
mall

0.7% $3,180 0.0% $80 0.7% $3,130 0.4% $1,790 0.6% $2,730 0.6% $2,600

Quick
Service
Restaurant

1.0% $540 0.0% $10 0.7% $370 0.4% $250 1.1% $610 1.3% $710

Full Service
Restaurant

1.0% $1,100 0.0% $20 0.7% $810 0.5% $560 1.0% $1,200 1.2% $1,360

Midrise
Apartment

0.7% $1,380 0.2% $370 0.5% $1,120 0.3% $730 0.5% $1,130 0.5% $1,120

Highrise
Apartment

0.1% $510 0.1% $270 0.5% $1,850 0.0% -$30 0.3% $1,470 0.4% $1,660

Hospital 0.9% $8,710 0.1% $590 0.5% $5,360 0.3% $3,440 0.8% $7,740 0.9% $8,520
Outpatient 0.9% $2,810 0.1% $190 0.6% $1,970 0.4% $1,260 0.7% $2,300 0.7% $2,380
Climate zone
average

0.8% $4,800 0.1% $320 0.6% $4,040 0.4% $2,490 0.7% $4,380 0.8% $4,430

Additional documentation for this proposed change is available on request.

Enforcement implications

There would be no change in enforcement as there is no change in design. No extra steps will be required to
verify insulation.

Who is affected

Designers, engineers, architects, owners, manufacturers, and installers.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[3.2.2.2.] 3.2.2.2. ([1] 1) [F92-OE1.1]

[3.2.2.2.] 3.2.2.2. ([2] 2) [F92-OE1.1]

[3.2.2.2.] 3.2.2.2. ([3] 3) [F92-OE1.1]

[3.2.2.2.] 3.2.2.2. ([4] 4) [F92,F95-OE1.1]
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Proposed Change 1536

PROPOSED CHANGE

[3.2.2.3.] 3.2.2.3. Thermal Characteristics of Fenestration
[1] 1) For the purposes of this Article, the term “fenestration” does not include doors, which are

covered in Article 3.2.2.4.

[2] 2) Except as provided in Sentences (3) and 3.2.1.3.(1), the overall thermal transmittance of
fenestration shall be not more than that shown in Table 3.2.2.3. for the applicable heating
degree-day category taken at 18°C, as determined in accordance with Article 3.1.1.5.

[3] 3) Except as provided in Sentence 3.2.1.3.(1), the overall thermal transmittance of fenestration
in semi-heated buildings, as defined in Sentence 1.2.1.2.(2), shall be not more than that
shown in Table 3.2.2.3. for the applicable heating degree-day category taken at 15°C, as
determined in accordance with Article 3.1.1.5.

Submit a comment

Code Reference(s): NECB17 Div.B 3.2.2.3.
NECB17 Div.B 3.2.2.4.

Subject: Building Envelope - General

Title: Thermal Characteristics of Fenestration and Doors

Description: This proposed change reduces the maximum U-values for
fenestration and doors.

Related Code Change
Request(s):

CCR 972, CCR 1018

Related Proposed
Change(s):

PCF 1537
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Table [3.2.2.3.] 3.2.2.3.
Overall Thermal Transmittance of Fenestration

Forming Part of Sentences [3.2.2.3.] 3.2.2.3.([2] 2) and ([3] 3)

Heating Degree-Days of Building Location, (1) in Celsius Degree-Days

Zone 4:
(2)

< 3000

Zone 5:
(2)

3000 to
3999

Zone 6:
(2)

4000 to
4999

Zone 7A:
(2)

5000 to
5999

Zone 7B:
(2)

6000 to
6999

Zone 8:
(2)

≥ 7000
Component

Maximum Overall Thermal Transmittance, W/(m2·K)

AllVertical
fenestration

2.11.90 1.90 1.91.73 1.91.73 1.91.44 1.44

Skylights 2.69 2.69 2.41 2.41 2.01 2.01

Notes to Table [3.2.2.3.] 3.2.2.3.:

See Sentence 1.1.4.1.(1).(1)
PROPOSED CHANGE Table 3.2.2.3. Footnotereferrer

See Note A-Table 3.2.2.2.PROPOSED
CHANGE
A-
Table
3.2.2.2.

(2)
PROPOSED CHANGE Table 3.2.2.3. Footnotereferrer

[3.2.2.4.] 3.2.2.4. Thermal Characteristics of Doors and Access Hatches
[1] 1) Except as provided in Sentences (2), (3), (5) and 3.2.1.3.(1), the overall thermal

transmittance of doors shall be not more than that shown in Table 3.2.2.4. for the applicable
heating degree-day category taken at 18°C, as determined in accordance with Article 3.1.1.5.

[2] 2) Except as provided in Sentences (3) and (5), the overall thermal transmittance of doors in
semi-heated buildings, as defined in Sentence 1.2.1.2.(2), shall be not more than that shown
in Table 3.2.2.4. for the applicable heating degree-day category taken at 15°C, as determined
in accordance with Article 3.1.1.5.

[3] 3) Doors need not comply with Sentence (1) or (2) where
[a] a) their total area does not exceed 2% of the gross wall area calculated in accordance

with Article 3.1.1.6., and
[b] b) their overall thermal transmittance does not exceed 4.4 W/(m2·K).

[4] 4) Access hatches that are part of a building envelope shall be insulated to a nominal thermal
transmittance of not more than 1.3 W/(m2·K), exclusive of stiffeners or edge construction.

[5] 5) Storm doors, automatic sliding glass doors, revolving doors, and fire shutters need not
comply with Sentence (1) or (2). (See Note A-3.2.2.4.(5).)

PROPOSED CHANGE Table 3.2.2.3. FootnotePROPOSED CHANGE Table 3.2.2.3. FootnotePROPOSED CHANGE Table 3.2.2.3. FootnotePROPOSED CHANGE Table 3.2.2.3. FootnotePROPOSED CHANGE Table 3.2.2.3. FootnotePROPOSED CHANGE Table 3.2.2.3. FootnotePROPOSED CHANGE Table 3.2.2.3. Footnote

Footnote
1
Footnote
2

PROPOSED
CHANGE
A-3.2.2.4.(5)
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Table [3.2.2.4.] 3.2.2.4.
Overall Thermal Transmittance of Doors

Forming Part of Sentences [3.2.2.4.] 3.2.2.4.([1] 1) and ([2] 2)

Heating Degree-Days of Building Location, (1) in Celsius Degree-Days

Zone 4:
(2)

< 3000

Zone 5: (2)

3000 to
3999

Zone 6: (2)

4000 to
4999

Zone 7A:
(2)

5000 to
5999

Zone 7B:
(2)

6000 to
6999

Zone 8:
(2)

≥ 7000

Component Maximum Overall Thermal Transmittance, W/(m2·K)

All doors 2.11.90 1.90 1.91.73 1.91.73 1.91.44 1.44

Notes to Table [3.2.2.4.] 3.2.2.4.:

See Sentence 1.1.4.1.(1).(1)
PROPOSED CHANGE Table 3.2.2.4. Footnotereferrer

See Note A-Table 3.2.2.2.PROPOSED
CHANGE
A-
Table
3.2.2.2.

(2)
PROPOSED CHANGE Table 3.2.2.4. Footnotereferrer

RATIONALE

Problem

The building envelope’s performance is a key contributor to the energy performance of a building. The code
specifies maximum U-values for envelope components such as fenestration and doors. One method of
improving overall building energy performance is to increase the levels of thermal performance of the building
envelope, i.e. reduce maximum permitted U-values. This is a potential path towards reaching the CCBFC’s
long term energy efficiency goals.

Justification - Explanation

The reduction in U-values of fenestration and doors reduces the excessive loss of energy leading to smaller
heating and cooling loads of the building. This results in smaller HVAC equipment capacities and reduced
HVAC capital costs. This capital cost savings will partially offset the incremental building envelope first costs
due to additional insulation.

PROPOSED CHANGE Table 3.2.2.4. FootnotePROPOSED CHANGE Table 3.2.2.4. FootnotePROPOSED CHANGE Table 3.2.2.4. FootnotePROPOSED CHANGE Table 3.2.2.4. FootnotePROPOSED CHANGE Table 3.2.2.4. FootnotePROPOSED CHANGE Table 3.2.2.4. FootnotePROPOSED CHANGE Table 3.2.2.4. Footnote

Footnote
1
Footnote
2
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The relaxation of the skylight U-values from vertical fenestration is to recognize that the physics of the heat
transfer in a skylight is different than a vertical fenestration due to the slope of the skylight. Skylights are
heated from below and the convection inside the glass unit increases due to the turbulence that is introduced.
The proposed skylight U-values will result in a skylight with the same physical components (i.e. low-e
coatings, gas fills, and warm edge spacers) as a window that complies with the lower U-values.

Furthermore, this reduction in U-values of vertical fenestration and doors meets the Standing Committee on
Energy Efficiency’s (SC-EE) goal of 15-20% improvement over NECB 2017 for tier 1 as well as CCBFC’s
long term energy efficiency goal.

Impact analysis

The results from a simulation study, conducted by the NRC, on adopting the proposed changes to the
allowable window thermal transmittances are presented. A set of 16 NECB 2017 compliant archetypes,
generated using CANMETEnergy’s building technology assessment platform (BTAP) located in six climate
zones were used to estimate the energy savings. The climate zone average (average of the 16 archetypes for
each climate zone) annual energy savings, associated annual fuel cost savings, and building envelope
(window) cost increases are presented in Table 1. These items are presented as a percentage change and in
terms of magnitude (energy and dollars), relative to NECB 2017 baselines (the archetypes without the
proposed changes); negative values infer the opposite of the associated trend (i.e. additional fuel cost increase
instead of savings). The fuel savings presented are rounded to the nearest $10 and the envelope costs are
rounded to the nearest $100. The average envelope cost increment for each archetype is presented in Table 2,
to provide an insight into the range of cost increments a builder would see in their projects. Lastly, the detailed
energy savings, fuel cost savings, and envelope cost increase for each archetype in each of the six climate
zones studied are presented in Tables 3, 4 and 5, respectively.

Table 1 Summary of climate zone averaged energy savings and cost increases

Climate ZoneAssociated
Change 4 5 6 7A 7B 8
Total Annual
Energy Savings
(%/GJ)

0.9% 29 GJ 0.5% 19 GJ 1.0% 36 GJ 2.4% 94 GJ 2.8% 114 GJ 0.6% 27 GJ

Total Annual
Fuel (Energy
Cost) Savings
($/year)

- $110 $20 $1030 - $280 - $160 $880

Envelope Cost
Increment ($)

1.0% $6,200 0.4% $2,600 1.0% $5,900 2.0% $12,900 2.2% $14,000 0.7% $4,200

The proposed reduction in window thermal transmittance results in reduced heating but increased cooling
(reduction/increase to auxiliary equipment energy e.g. fans, pumps, are mixed because they depend on the
building loads). The better insulated windows reduce heat loss during the winter, but prevent cooling during
cool summer nights/mornings. A balance of the changes to the heating and cooling energy forms the majority
of the energy savings for the archetypes in the six climate zones.
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The envelope cost increments were estimated using data from RSMeans 2017 and comprise a multitude of
construction costs (labour, equipment, material etc.). Table 2 shows that the large office envelope cost
increment, averaged across the six climate zones, is the greatest at $25,900 (2.0% increase). The highrise
shows the greatest average percentage increase at 2.1% ($8,700 increase). Only three archetypes have average
costs increments greater than $10,000: large office ($25,900), secondary school ($16,300), and hospital
($14,500).

Although the overall building energy usage decreases for the vast majority of each archetype-location pair, the
fuel costs don’t necessarily reflect this because electricity generally costs more than heating fuel. In Table 1,
zone 5 averages $20 savings in fuel costs and is negligible compared to its average envelope cost increment.
Archetypes in zones 4, 7A, and 7B, on average, see an increase in its fuel cost, due to the greater cost of
electricity compared to natural gas. Lastly, zone 6 and zone 8 see reasonable rates of return because zone 6
(Montreal) only uses electricity for heating and cooling, and the difference between electricity and heating oil
costs per GJ in zone 8 (Yellowknife) is smaller than in the other zones.

Table 2 Average archetype envelope cost and incremental cost across climate zones

Archetype Rounded Incremental Cost Incremental cost in percentage
Secondary School $16,300 0.6%
Primary School $9,800 0.7%
Small Office $1,000 0.9%
Medium Office $4,400 1.1%
Large Office $25,900 2.0%
Small Hotel $4,100 1.5%
Large Hotel $9,900 1.5%
Warehouse $9,900 1.0%
Retail Standalone $4,000 0.8%
Retail Strip mall $3,600 0.8%
Quick Service Restaurant $700 1.2%
Full Service Restaurant $1,000 0.9%
Midrise Apartment $2,900 1.4%
Highrise Apartment $8,700 2.1%
Hospital $14,500 1.5%
Outpatient $5,300 1.6%

Table 3 Energy savings from proposed thermal transmittances

Climate Zone
Archetype

4 5 6 7A 7B 8
Archetype
average

Secondary School 0.8%
82
GJ

0.5%
51
GJ

0.9%
91
GJ

2.2%
272
GJ

2.2%
307
GJ

0.5%
65
GJ

1.2%
145
GJ

Primary School 1.1%
41
GJ

0.5%
22
GJ

1.1%
42
GJ

2.9%
132
GJ

3.1%
149
GJ

0.6%
33
GJ

1.6% 70 GJ

Small Office 0.7%
2
GJ

0.5%
1
GJ

1.2% 3 GJ 2.9% 8 GJ 3.5%
10
GJ

0.6%
2
GJ

1.6% 4 GJ

Medium Office 1.3%
30
GJ

0.6%
16
GJ

1.5%
34
GJ

2.8%
74
GJ

4.1%
101
GJ

0.8%
18
GJ

1.8% 45 GJ
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Large Office 0.6%
96
GJ

0.4%
73
GJ

0.7%
117
GJ

1.6%
297
GJ

2.2%
396
GJ

0.5%
89
GJ

1.0%
178
GJ

Small Hotel 0.5%
13
GJ

0.4%
10
GJ

0.9%
22
GJ

1.7%
53
GJ

2.2%
68
GJ

0.5%
16
GJ

1.0% 30 GJ

Large Hotel 0.4%
29
GJ

0.3%
23
GJ

0.7%
48
GJ

0.9%
85
GJ

1.0%
97
GJ

0.4%
39
GJ

0.6% 53 GJ

Warehouse 2.3%
35
GJ

1.1%
20
GJ

2.2%
40
GJ

5.8%
117
GJ

6.7%
134
GJ

1.3%
28
GJ

3.2% 62 GJ

Retail Standalone 1.5%
19
GJ

0.7%
9
GJ

1.3%
17
GJ

3.8%
55
GJ

4.2%
62
GJ

0.8%
13
GJ

2.1% 29 GJ

Retail Strip mall 1.4%
18
GJ

0.7%
10
GJ

1.4%
19
GJ

4.0%
59
GJ

4.2%
64
GJ

0.8%
14
GJ

2.1% 31 GJ

Quick Service
Restaurant

1.1%
2
GJ

0.6%
1
GJ

1.2% 3 GJ 2.8% 7 GJ 2.8% 8 GJ 0.7%
2
GJ

1.6% 4 GJ

Full Service
Restaurant

0.9%
4
GJ

0.4%
2
GJ

0.9% 4 GJ 2.0%
13
GJ

1.9%
14
GJ

0.3%
3
GJ

1.1% 7 GJ

Midrise
Apartment

0.4%
7
GJ

0.3%
6
GJ

0.7%
14
GJ

1.3%
32
GJ

2.1%
44
GJ

0.5%
12
GJ

0.9% 19 GJ

Highrise
Apartment

-0.1%
-3
GJ

0.2%
10
GJ

0.5%
23
GJ

0.2%
14
GJ

0.8%
53
GJ

0.4%
24
GJ

0.3% 20 GJ

Hospital 0.4%
62
GJ

0.2%
39
GJ

0.4%
74
GJ

1.1%
215
GJ

1.2%
249
GJ

0.2%
51
GJ

0.6%
115
GJ

Outpatient 0.7%
19
GJ

0.4%
13
GJ

0.8%
24
GJ

2.0%
64
GJ

2.2%
76
GJ

0.4%
16
GJ

1.1% 35 GJ

Climate zone
average

0.9%
29
GJ

0.5%
19
GJ

1.0%
36
GJ

2.4%
94
GJ

2.8%
114
GJ

0.6%
27
GJ

Table 4 Monetary fuel savings associated with reduced building energy usage

Climate Zone
Archetype

4 5 6 7A 7B 8
Archetype Average

Secondary School -$150 $80 $3,060 -$210 -$60 $2,170 $820
Primary School -$30 $80 $1,420 $230 $180 $980 $480
Small Office -$20 $0 $90 -$20 -$10 $80 $20
Medium Office -$10 $30 $1,010 -$180 $20 $630 $250
Large Office -$860 -$280 $2,590 -$3,780 -$3,320 $3,170 -$410
Small Hotel -$70 $40 $650 $30 $60 $520 $210
Large Hotel $70 $210 $1,600 $450 $470 $1,200 $670
Warehouse -$20 $70 $1,180 $110 $180 $750 $380
Retail Standalone $20 $40 $510 $70 $100 $400 $190
Retail Strip mall -$20 $30 $570 $240 $90 $420 $220
Quick Service Restaurant -$10 $0 $80 -$20 -$10 $90 $20
Full Service Restaurant -$10 $10 $120 $0 $0 $100 $40
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Midrise Apartment -$10 $70 $420 $210 $180 $290 $190
Highrise Apartment -$370 -$70 $760 -$840 -$370 $520 -$60
Hospital -$260 $0 $1,650 -$550 -$90 $2,060 $470
Outpatient -$100 $40 $810 -$140 -$10 $620 $200
Climate zone average -$110 $20 $1,030 -$280 -$160 $880

Table 5 Envelope cost increments associated with the proposed thermal transmittances

Climate Zone
Archetype

4 5 6 7A 7B 8
Secondary
School

0.5% $13,000 0.2% $5,400 0.5% $12,500 1.1% $27,400 1.2% $30,200 0.4% $9,200

Primary
School

0.6% $7,900 0.2% $3,300 0.5% $7,500 1.2% $16,500 1.3% $18,100 0.4% $5,500

Small Office 0.7% $900 0.3% $300 0.7% $800 1.4% $1,800 1.6% $1,900 0.5% $600
Medium
Office

0.9% $3,600 0.4% $1,500 0.8% $3,400 1.8% $7,500 1.9% $8,000 0.6% $2,500

Large Office 1.7% $21,200 0.7% $8,600 1.5% $20,000 3.4% $44,100 3.6% $47,100 1.1% $14,400
Small Hotel 1.3% $3,200 0.6% $1,500 1.2% $3,300 2.5% $6,800 2.7% $7,600 0.8% $2,100
Large Hotel 1.3% $8,100 0.6% $3,300 1.2% $7,700 2.6% $16,800 2.7% $18,200 0.8% $5,500
Warehouse 0.8% $8,000 0.3% $3,300 0.8% $7,600 1.7% $16,700 1.8% $18,300 0.6% $5,600
Retail
Standalone

0.7% $3,200 0.3% $1,300 0.6% $3,000 1.3% $6,700 1.5% $7,300 0.5% $2,200

Retail Strip
mall

0.7% $2,900 0.3% $1,200 0.6% $2,800 1.3% $6,100 1.4% $6,700 0.5% $2,000

Quick
Service
Restaurant

1.1% $600 0.4% $200 0.9% $500 2.1% $1,200 2.2% $1,300 0.7% $400

Full Service
Restaurant

0.8% $800 0.3% $300 0.7% $800 1.5% $1,700 1.6% $1,900 0.5% $600

Midrise
Apartment

1.1% $2,200 0.6% $1,200 1.1% $2,500 2.2% $4,700 2.5% $5,400 0.7% $1,400

Highrise
Apartment

1.9% $7,100 0.8% $2,900 1.7% $6,700 3.5% $14,700 3.7% $15,800 1.1% $4,800

Hospital 1.2% $11,600 0.5% $5,100 1.1% $11,500 2.4% $24,300 2.6% $26,700 0.8% $7,800
Outpatient 1.3% $4,300 0.5% $1,800 1.2% $4,100 2.6% $8,900 2.8% $9,600 0.9% $2,900
Climate zone
average

1.0% $6,200 0.4% $2,600 1.0% $5,900 2.0% $12,900 2.2% $14,000 0.7% $4,200

Additional documentation for this proposed change is available on request.
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Enforcement implications

There would be no change in enforcement as there is no change in design. No extra steps will be required to
verify insulation.

Who is affected

Designers, engineers, architects, owners, manufacturers, and installers.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[3.2.2.3.] 3.2.2.3. ([1] 1) no attributions

[3.2.2.3.] 3.2.2.3. ([2] 2) [F92-OE1.1]

[3.2.2.3.] 3.2.2.3. ([2] 2) no attributions

[3.2.2.3.] 3.2.2.3. ([3] 3) [F92-OE1.1]

[3.2.2.3.] 3.2.2.3. ([3] 3) no attributions

[3.2.2.4.] 3.2.2.4. ([1] 1) [F92-OE1.1]

[3.2.2.4.] 3.2.2.4. ([1] 1) no attributions

[3.2.2.4.] 3.2.2.4. ([2] 2) [F92-OE1.1]

[3.2.2.4.] 3.2.2.4. ([2] 2) no attributions

[3.2.2.4.] 3.2.2.4. ([3] 3) [F92-OE1.1]

[3.2.2.4.] 3.2.2.4. ([3] 3) no attributions

[3.2.2.4.] 3.2.2.4. ([3] 3) no attributions

[3.2.2.4.] 3.2.2.4. ([4] 4) [F92-OE1.1]

[3.2.2.4.] 3.2.2.4. ([5] 5) no attributions
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Proposed Change 1414

EXISTING PROVISION

3.2.4. Air Leakage

3.2.4.1. General
1) The building envelope shall be designed and constructed with a continuous air barrier system

comprised of air barrier assemblies to control air leakage into and out of the conditioned
space.

3.2.4.2. Opaque Building Assemblies
1) All opaque building assemblies that act as environmental separators shall include an air

barrier assembly conforming to Sentence (2) or (3).

2) Except as provided in Sentence (3), air barrier assemblies shall
a) conform to CAN/ULC-S742, "Air Barrier Assemblies – Specification", and
b) have an air leakage rate no greater than 0.2 L/(s·m2) at a pressure differential of

75 Pa.
(See Note A-3.2.4.2.(2) and (3).)

3) Air barrier assemblies are permitted to be tested in accordance with ASTM E 2357,
"Determining Air Leakage of Air Barrier Assemblies", to meet the air leakage requirement
stated in Sentence (2), provided

a) the building is erected in an area where the 1-in-50 hourly wind pressures do not
exceed 0.65 kPa, and

b) the air barrier assembly is installed on the warm side of the thermal insulation of the
opaque building assembly.

(See Note A-3.2.4.2.(2) and (3).)

Submit a comment

Code Reference(s): NECB17 Div.B 3.2.4.
NECB17 Div.B 8.4.2.9.
NECB17 Div.B 8.4.3.3.
NECB17 Div.B 8.4.4.3.

Subject: Air Leakage

Title: Whole building airtightness testing

Description: This proposed change reduces air infiltration rate through the
building envelope resulting in reduced energy consumption.

Related Code Change
Request(s):

CCR 652, CCR 1004

EXISTING
PROVISION
A-3.2.4.2.(2)
and
(3)

EXISTING
PROVISION
A-3.2.4.2.(2)
and
(3)
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3.2.4.3. Fenestration
1) For the purposes of this Article, use of the term “fenestration” does not include doors, which

are covered in Article 3.2.4.4.

2) Metal and glass curtain walls that act as environmental separators shall have an air leakage
rate not greater than 0.20 L/(s·m2) when a specimen prepared in accordance with Clause 6 of
AAMA 501.5, "Thermal Cycling of Exterior Walls", is tested in accordance with ASTM E
283, "Determining Rate of Air Leakage Through Exterior Windows, Curtain Walls, and
Doors Under Specified Pressure Differences Across the Specimen", at a pressure differential
of 75 Pa.

3) Fixed windows and skylights that act as environmental separators shall have an air leakage
rate not greater than 0.20 L/(s·m2) when tested in accordance with AAMA/WDMA/CSA
101/I.S.2/A440, "NAFS – North American Fenestration Standard/Specification for Windows,
Doors, and Skylights", at a pressure differential of 75 Pa.

4) Operable windows and skylights that act as environmental separators shall have an air
leakage rate not greater than 0.5 L/(s·m2) when tested in accordance with
AAMA/WDMA/CSA 101/I.S.2/A440, "NAFS – North American Fenestration
Standard/Specification for Windows, Doors, and Skylights", at a pressure differential of
75 Pa.

3.2.4.4. Doors
1) Except as provided in Sentences (2) and (3), doors that act as environmental separators shall

have an air leakage rate not greater than 0.50 L/(s·m2) when tested in accordance with ASTM
E 283, "Determining Rate of Air Leakage Through Exterior Windows, Curtain Walls, and
Doors Under Specified Pressure Differences Across the Specimen", at a pressure differential
of 75 Pa.

2) Revolving doors and automatic commercial sliding doors, including their respective fixed
sections, as well as overhead doors that act as environmental separators shall have an air
leakage rate not greater than 5.0 L/(s·m2) when tested as a complete assembly in accordance
with ASTM E 283, "Determining Rate of Air Leakage Through Exterior Windows, Curtain
Walls, and Doors Under Specified Pressure Differences Across the Specimen", at a pressure
differential of 75 Pa.

3) Main entry exterior doors that act as environmental separators are permitted to have an air
leakage rate not greater than 5.0 L/(s·m²) when tested as a complete assembly in accordance
with ASTM E 283, "Determining Rate of Air Leakage Through Exterior Windows, Curtain
Walls, and Doors Under Specified Pressure Differences Across the Specimen", at a pressure
differential of 75 Pa, provided that the total area of such doors does not exceed 2% of the
gross wall area calculated in accordance with Article 3.1.1.6.

4) Loading docks that interface with truck boxes shall have weather seals that seal the truck box
to the building.
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3.2.4.5. Fireplace Doors
1) Fireplaces shall be equipped with doors or enclosures to restrict air movement through the

chimney when the fireplace is not in use.

Note A-3.2.4.2.(2) and (3) Air Barrier Assembly Testing.
Air barrier assemblies are subject to structural loading due to mechanical systems, wind pressure and stack
effect. In addition, they may be affected by physical degradation resulting from thermal or structural
movement. Both CAN/ULC-S742, "Air Barrier Assemblies – Specification", and ASTM E 2357,
"Determining Air Leakage of Air Barrier Assemblies", outline testing limits. Where local climatic data and
building conditions exceed these limits, the maximum building height and sustained 1-in-50 hourly wind
pressure values covered in Table 1 of CAN/ULC-S742 can be extrapolated beyond the listed ranges to apply to
any building height in any location, provided the air barrier assembly in question has been tested to the specific
building site and design parameters. However, air barrier assemblies tested to ASTM E 2357 are not subjected
to temperature variations during testing, and there is no indication that testing data can be extrapolated beyond
the 0.65 kPa limit.

8.4.2.9. Air Leakage
1) The energy model calculations shall account for air leakage through the building envelope.

8.4.3.3. Building Envelope Components
1) Where the solar absorptance of a building envelope component is not known, the energy

model shall use a constant value of 0.7.

2) Where the energy model does not include a detailed calculation of fenestration shading, the
actual solar heat gain coefficient of the fenestration shall be multiplied by an adjustment
factor of 0.8. (See Note A-8.4.3.3.(2).)

3) Air leakage shall be set to a constant value of 0.25 L/(s·m2) of total gross above-ground wall
and roof areas. (See Note A-8.4.3.3.(3).)

Note A-8.4.3.3.(2) Interior Shading.
Interior shading provided by devices such as blinds is typically not modeled, unless the devices are part of an
automated control system.

Note A-8.4.3.3.(3) Building Envelope Components.
The air leakage value of 0.25 L/(s·m2), which is a typical infiltration rate at 5 Pa, is for calculation purposes
and may not reflect the real value encountered under actual operating conditions; it is based on assumed
typical operating pressure differentials.

8.4.4.3. Building Envelope Components
1) Except as provided in Sentence (2), the solar absorptance of each opaque building assembly

shall be modeled as being identical to that determined for the proposed building in
Sentence 8.4.3.3.(1).

EXISTING
PROVISION
A-8.4.3.3.(2)EXISTING

PROVISION
A-8.4.3.3.(3)
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2) The solar absorptance of roof assemblies shall be
a) if the actual solar absorptance for the proposed building is not used, set to the same

value used in the proposed building, or
b) if the actual solar absorptance for the proposed building is used, set to 0.7.

3) If the total vertical fenestration and door area to gross wall area ratio (FDWR) of the
proposed building differs from the maximum permitted by Article 3.2.1.4., the FDWR of the
reference building shall be adjusted proportionally along each orientation until it complies
with that Article.

4) Permanent fenestration shading devices and projections shall not be modeled in the reference
building.

5) If the proposed building is modeled with exterior shading provided by a nearby structure or
building, the reference building shall also be modeled as such.

6) Air leakage rates shall be modeled as being identical to those determined for the proposed
building in Sentence 8.4.3.3.(3).

7) Heat transfer through interior partitions shall be modeled as being identical to that of the
proposed building.

8) Except for overall thermal transmittance, fenestration shall be modeled with thermal and
optical properties that are identical to those used for the proposed building. (See Note
A-8.4.4.3.(8).)

Note A-8.4.4.3.(8) Fenestration Properties.
Solar heat gain is an example of a thermal property of fenestration.

PROPOSED CHANGE

[3.2.4.] 3.2.4. Air Leakage

[3.2.4.1.] 3.2.4.1. General

[3.2.4.2.] --- Airtightness of Air Barrier System
[1] --) The air barrier system shall have a normalized air leakage rate not greater than 1.50 L/(s·m2)

when tested in accordance with ASTM E 3158, “Standard Test Method for Measuring the Air
Leakage Rate of a Large or Multi-zone Building,” at a pressure differential of 75 Pa, using
the following criteria:
[a] --) the building shall be prepared in accordance with the building envelope test described

in the standard,
[b] --) the air leakage test shall be conducted under both pressurized and depressurized

conditions, and

EXISTING
PROVISION
A-8.4.4.3.(8)
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[c] --) the normalized air leakage area used to determine the normalized air leakage rate
shall include all the surfaces separating conditioned space from unconditioned space.

(See Note A-3.2.4.2.(1).)

[2] --) The air leakage rates measured in accordance with Sentence (1) shall be averaged.

[3.2.4.3.] 3.2.4.2. Opaque Building Assemblies
[1] 1) All opaque building assemblies that act as environmental separators shall include an air

barrier assembly conforming to Sentence (2) or (3).

[2] 2) Except as provided in Sentence (3), aAir barrier assemblies shall
[a] a) conform to CAN/ULC-S742, "Air Barrier Assemblies – Specification", and
[b] b) have an air leakage rate no greater than 0.2 L/(s·m2) at a pressure differential of

75 Pa.
(See Appendix Note A-3.2.4.23.(2) and (3).)

[3] 3) Air barrier assemblies are permitted to be tested in accordance with ASTM E 2357,
"Determining Air Leakage of Air Barrier Assemblies", to meet the air leakage requirement
stated in Sentence (2), provided
[a] a) the building is erected in an area where the 1-in-50 hourly wind pressures do not

exceed 0.65 kPa, and
[b] b) the air barrier assembly is installed on the warm side of the thermal insulation of the

opaque building assembly.
(See Note A-3.2.4.2.(2) and (3).)

[3.2.4.4.] 3.2.4.3. Fenestration
[1] 1) For the purposes of this Article, use of the term “fenestration” does not include doors, which

are covered in Article 3.2.4.4.

[2] 2) Metal and glass curtain walls that act as environmental separators shall have an air leakage
rate not greater than 0.20 L/(s·m2) when a specimen prepared in accordance with Clause 6 of
AAMA 501.5, "Thermal Cycling of Exterior Walls", is tested in accordance with ASTM E
283, "Determining Rate of Air Leakage Through Exterior Windows, Curtain Walls, and
Doors Under Specified Pressure Differences Across the Specimen", at a pressure differential
of 75 Pa.

[3] 3) Fixed windows and skylights that act as environmental separators shall have an air leakage
rate not greater than 0.20 L/(s·m2) when tested in accordance with AAMA/WDMA/CSA
101/I.S.2/A440, "NAFS – North American Fenestration Standard/Specification for Windows,
Doors, and Skylights", at a pressure differential of 75 Pa.

[4] 4) Operable windows and skylights that act as environmental separators shall have an air
leakage rate not greater than 0.50 L/(s·m2) when tested in accordance with
AAMA/WDMA/CSA 101/I.S.2/A440, "NAFS – North American Fenestration
Standard/Specification for Windows, Doors, and Skylights", at a pressure differential of
75 Pa.

PROPOSED
CHANGE
A-3.2.4.2.(2)
and
(3)
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[3.2.4.5.] 3.2.4.4. Doors
[1] 1) Except as provided in Sentences (2) and (3), doors that act as environmental separators shall

have an air leakage rate not greater than 0.530 L/(s·m2) when tested in accordance with
ASTM E 283, "Determining Rate of Air Leakage Through Exterior Windows, Curtain Walls,
and Doors Under Specified Pressure Differences Across the Specimen", at a pressure
differential of 75 Pa.

[2] 2) Revolving doors and automatic commercial sliding doors, including their respective fixed
sections, as well as overhead doors that act as environmental separators shall have an air
leakage rate not greater than 52.00 L/(s·m2) when tested as a complete assembly in
accordance with ASTM E 283, "Determining Rate of Air Leakage Through Exterior
Windows, Curtain Walls, and Doors Under Specified Pressure Differences Across the
Specimen", at a pressure differential of 75 Pa.

[3] --) Overhead doors that act as environmental separators shall have an air leakage rate not greater
than 2.00 L/(s·m2) when tested as a complete assembly at a pressure differential of 75 Pa in
accordance with
[a] --) ANSI/DASMA 105, “Test Method for Thermal Transmittance and Air Infiltration of

Garage Doors,” or
[b] --) ASTM E 283, “Determining Rate of Air Leakage Through Exterior Windows,

Curtain Walls, and Doors Under Specified Pressure Differences Across the
Specimen.”

[4] 3) Main entry exterior doors that act as environmental separators are permitted to have an air
leakage rate not greater than 52.00 L/(s·m²) when tested as a complete assembly in
accordance with ASTM E 283, "Determining Rate of Air Leakage Through Exterior
Windows, Curtain Walls, and Doors Under Specified Pressure Differences Across the
Specimen", at a pressure differential of 75 Pa, provided that the total area of such doors does
not exceed 2% of the gross wall area calculated in accordance with Article 3.1.1.6.

[5] 4) Loading docks that interface with truck boxes shall have weather seals that seal the truck box
to the building.

[3.2.4.6.] 3.2.4.5. Fireplace Doors
[1] 1) Fireplaces shall be equipped with doors, or enclosures or devices to restrict air movement

through the chimney when the fireplace is not in use.

Note A-3.2.4.2.(1) Air Leakage Testing.
Only the building envelope undergoes air leakage testing; air leakage through HVAC grilles, louvres and
dampers is not included. These HVAC components are sealed off so that only the air barrier connection to
them is included in the air leakage rate of the building.

Note A-3.2.4.23.(2) and (3) Air Barrier Assembly Testing.
Air barrier assemblies are subject to structural loading due to mechanical systems, wind pressure and stack
effect. In addition, they may be affected by physical degradation resulting from thermal or structural
movement. Both CAN/ULC-S742, "Air Barrier Assemblies – Specification", and ASTM E 2357,
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"Determining Air Leakage of Air Barrier Assemblies", outlines testing limits. Where local climatic data and
building conditions exceed these limits, the maximum building height and sustained 1-in-50 hourly wind
pressure values covered in Table 1 of CAN/ULC-S742 can be extrapolated beyond the listed ranges to apply to
any building height in any location, provided the air barrier assembly in question has been tested to the specific
building site and design parameters. However, air barrier assemblies tested to ASTM E 2357 are not subjected
to temperature variations during testing, and there is no indication that testing data can be extrapolated beyond
the 0.65 kPa limit.

[8.4.2.9.] 8.4.2.9. Air Leakage
[1] 1) The energy model calculations shall account for air leakage through the building envelope.

[2] --) The air leakage rate of the building envelope shall be adjusted using the following equation:

IAGW = C × I75Pa × S
AAGW

where

[8.4.3.3.] 8.4.3.3. Building Envelope Components
[1] 1) Where the solar absorptance of a building envelope component is not known, the energy

model shall use a constant value of 0.7.

IAGW
= adjusted air leakage rate of the building envelope at a typical
pressure differential of 5 Pa and relative to the area of the above-
ground walls, in L/(s·m2),

C = (5 Pa / 75 Pa)n, where n = flow exponent, which shall be 0.60, if
no whole building test result is available, or the calculated value, if
whole building testing is carried out in accordance with Article
3.2.4.2. and a series of tests are conducted at different differential
pressures,

I75Pa
= assumed or measured normalized air leakage rate of the building
envelope at a pressure differential of 75 Pa, in L/(s·m2),
where the measured air leakage rate at a pressure differential of
75 Pa is calculated as I75Pa = Q/S,
where Q = volume of air flowing through the building envelope
when subjected to a pressure differential of 75 Pa, determined in
accordance with ASTM E 779, “Standard Test Method for
Determining Air Leakage Rate by Fan Pressurization,” in L/s, and
S = total area of the building envelope, including the lowest floor,
below-ground and above-ground walls, and the roof (including
vertical fenestration and skylights), in m2, and

AAGW
= total area of above-ground walls, in m2.
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[2] 2) Where the energy model does not include a detailed calculation of fenestration shading, the
actual solar heat gain coefficient of the fenestration shall be multiplied by an adjustment
factor of 0.8. (See Note A-8.4.3.3.(2).)

[3] 3) The normalized Aair leakage rate shall be assumed to be 1.50 L/(s·m2) at a pressure
differential of 75 Pa and adjustedset for the air leakage rate of the to a constant value of
0.25 L/(s·m2) of total gross above-ground wall and roof areas at the typical pressure
differential stated in Sentence 8.4.2.9.(3). (See Note A-8.4.3.3.(3).)

Note A-8.4.3.3.(3) Building Envelope Components.
The air leakage value of 0.25 L/(s·m2), which is a typical infiltration rate at 5 Pa, is for calculation purposes
and may not reflect the real value encountered under actual operating conditions; it is based on assumed
typical operating pressure differentials.

[8.4.4.3.] 8.4.4.3. Building Envelope Components
[1] 1) Except as provided in Sentence (2), the solar absorptance of each opaque building assembly

shall be modeled as being identical to that determined for the proposed building in
Sentence 8.4.3.3.(1).

[2] 2) The solar absorptance of roof assemblies shall be
[a] a) if the actual solar absorptance for the proposed building is not used, set to the same

value used in the proposed building, or
[b] b) if the actual solar absorptance for the proposed building is used, set to 0.7.

[3] 3) If the total vertical fenestration and door area to gross wall area ratio (FDWR) of the
proposed building differs from the maximum permitted by Article 3.2.1.4., the FDWR of the
reference building shall be adjusted proportionally along each orientation until it complies
with that Article.

[4] 4) Permanent fenestration shading devices and projections shall not be modeled in the reference
building.

[5] 5) If the proposed building is modeled with exterior shading provided by a nearby structure or
building, the reference building shall also be modeled as such.

[6] 6) If the air leakage rate is not determined in accordance with Article 3.2.4.2., Air leakage
ratesit shall be modeled as being identical to thosethe one determined for the proposed
building in Sentence 8.4.3.3.(3).

[7] --) If the air leakage rate is determined in accordance with Article 3.2.4.2., the normalized air
leakage rate at a pressure differential of 75 Pa and the flow exponent from the test shall be
used, and adjusted for the air leakage rate of the above-ground wall areas at the typical
pressure differential stated in Sentence 8.4.2.9.(3).

[8] 7) Heat transfer through interior partitions shall be modeled as being identical to that of the
proposed building.

[9] 8) Except for overall thermal transmittance, fenestration shall be modeled with thermal and
optical properties that are identical to those used for the proposed building. (See Note
A-8.4.4.3.(8).)

PROPOSED
CHANGE
A-8.4.3.3.(2)

PROPOSED
CHANGE
A-8.4.3.3.(3)

PROPOSED
CHANGE
A-8.4.4.3.(8)
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Note A-8.4.4.3.(89) Fenestration Properties.
Solar heat gain is an example of a thermal property of fenestration.

RATIONALE

Problem

Air Barrier System

While the NECB 2017 requires specific performance values for air leakage of opaque building assemblies and
components, it neither specifies testing procedures nor a performance value for whole building airtightness
(i.e. the leakage of the air barrier system of the building). It is well established that unintended air leakage does
not result from improper materials or assemblies, rather from the interfaces of different opaque building
assemblies and components. Therefore, only testing the air leakage of opaque building assemblies and/or
components does not adequately address the actual air leakage of buildings, which lead to increased energy
loss through the building envelope resulting in higher energy cost. Without a test procedure and minimum
performance value for whole building airtightness, there is no guidance for the authorities having jurisdiction
(AHJ) to verify compliance.

Doors

Currently in NECB 2017, doors have substantially greater allowable air leakage rate than for opaque building
assemblies and fenestration. The air leakage rate of 0.50 L/(s.m2) of doors in Sentence 3.2.4.5.(1) is excessive
as the typical readily available doors in the market today can meet the proposed air leakage rate of 0.3 L/s.m2,
when tested in accordance with ASTM E 283. Similarly, the air leakage rate of 5.00 L/(s.m2) of revolving
doors, automatic commercial sliding doors and overhead doors in Sentence 3.2.4.5.(2) is also excessive as they
can meet the proposed air leakage rate of 2.0 L/s.m2, when tested in accordance with ASTM E 283. Moreover,
ASHRAE 90.1 currently have more stringent requirements for air leakage rates of doors.

Sectional garage doors, rolling doors and high speed/high performance type doors (overhead doors) are tested
to other standards commonly used by the industry such as the ANSI/DASMA 105 “Test Method for Thermal
Transmittance and Air Infiltration of Garage Doors.”

Fireplace doors

There is a discrepancy between Sentence 9.36.2.9.(5) in the NBC and Sentence 3.2.4.6.(1) in the NECB.

Part 8 changes

There is a need for a consistent way for users to convert assumed or measured air leakage values at 75 Pa
pressure differential to a value at the operational pressure differential at 5 Pa.

Justification - Explanation

Air Barrier System
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Buildings allow for air leakage between conditioned and unconditioned spaces, which results in excessive
energy being used to condition the air that is brought into the conditioned spaces. Various studies have
indicated that air leakage could account for up to 30-40% of the total energy used to condition the infiltrated
air for the building. Also the US Department of Energy has identified that air leakage in buildings is the single
building component which results in excessive use of energy. Recently, the RDH report has indicated that the
air leakage in large buildings ranges from 0.2 to 25.4 L/(s·m²) at a pressure differential of 75 Pa resulting in a
significant amount of energy wastage.

Doors

The reduction of air leakage rates of doors as well as revolving doors, automatic commercial sliding doors and
overhead doors will update the code with higher performing commercially available products.

Referencing to ANSI/DASMA 105 “Test Method for Thermal Transmittance and Air Infiltration of Garage
Doors” adds flexibility to the NECB for testing the air leakage rate of overhead doors, which is also referenced
in ASHRAE 90.1.

Fireplace doors

The description in Sentence 9.36.2.9.(5) in the NBC is better than in Sentence 3.2.4.6.(1) in the NECB.
Therefore, Sentence 3.2.4.6.(1) in the NECB is harmonized with Sentence 9.36.2.9.(5) in the NBC.

Part 8 changes

The assumed air leakage rate of 1.5 L/s/m2 at 75 Pa proposed under Part 3 is used as the baseline in Part 8 to
align the two Parts of the code. This value is normalized based on the above-grade wall area from the total
building surface area, as defined in 8.4.2.9, and an equation from ASTM E 3158 is provided to convert this
value to an operational pressure differential appropriate for entry into typical energy modelling tools. The
above-ground adjustment is due to the fact that few (none) hourly energy models can model below-ground air
leakage, yet inherently below-ground is included when using a blower door (unless the below-ground is
isolated during the test).

Impact analysis

Air Barrier System

Laboratory testings of building assemblies and components provide guidance to what could be built with
minimal air leakage. Moreover, the Results of laboratory testing do not provide results that could be applied to
actual construction in the field. The key to reducing the air leakage of the building envelope is for the worker
to properly seal the connections between materials, between assemblies and between the planes of air tightness
and penetrations and terminations. A visual inspection does not provide information as to whether these
connections are properly sealed or leak air. Many seemingly airtight connections are actually significant air
leakage areas. Therefore, the actual air leakage of a building can be determined only by conducting an air
barrier system airtightness test.
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The RDH report (“Study of Part 3 building airtightness”) shows that there are entities across Canada able to
conduct the testing. For commercial buildings, over 50% of the buildings are 3 stories or less, and the price of
the test is in the range of $500 to $5,000 depending on complexity. For very large complicated buildings, the
cost can range from $5,000 to $50,000 with the savings being in ratio to the size and complexity of the
building.

For most building typologies, eliminating the need for both pressurized and depressurized testing will not
significantly reduce the cost of the test. However for buildings where preparing the building for both would be
prohibitively expensive (MURBs with several mechanical through walls for exhaust and make-up air per
residential unit is an example), removing the need should keep the cost in the lower half of the above range.

The Task Group on Building Envelope asked NRC researchers to evaluate predicted energy savings by
adopting the proposed 1.5 L/s·m2 infiltration rate, relative to a baseline of 4.2 L/s·m2. As NECB 2017 does not
specify any prescriptive air leakage rate; the baseline of 4.2 L/s·m2 was selected because the RDH report found
it to be the 75th percentile air leakage rate for buildings survey. The energy savings predicted by adopting the
proposed 1.5 L/s·m2 infiltration rate, relative to the baseline is shown in Table 1. These savings are an average
of the 16 archetypes of each climate zone; the savings are percentage reductions of the annual whole building
energy consumption (heating, cooling, lighting etc.). A detailed set of energy savings for each archetype-
location pair is presented in Table 2.

The magnitude of energy saved from reducing infiltration is a balance of the,

• reduction in winter heat loss,
• reduction in summer daytime heat gain, and
• decrease in free summer cooling (nighttime/morning)

Table 1 Summary of climate zone averaged energy savings for a baseline of 4.2 L/s·m2

Climate Zone
Baseline (L/s·m2)

4 5 6 7A 7B 8
4.2 5.6% 10.6% 11.7% 10.4% 9.4% 12.6%

Table 2 Annual building energy savings for a baseline of 4.2 L/s·m2

Climate Zone
Archetype

4 5 6 7A 7B 8 Archetype average
Secondary School 5.4% 10.2% 11.3% 9.6% 7.9% 10.7% 9.2%
Primary School 5.9% 10.7% 11.9% 10.8% 9.2% 12.3% 10.1%
Small Office 3.5% 8.6% 10.3% 9.9% 9.2% 11.9% 8.9%
Medium Office 3.4% 6.6% 9.2% 7.6% 7.5% 12.0% 7.7%
Large Office 2.4% 9.8% 9.9% 9.6% 8.6% 13.8% 9.0%
Small Hotel 5.2% 11.7% 13.2% 10.4% 9.2% 13.3% 10.5%
Large Hotel 2.6% 6.3% 7.1% 5.0% 4.5% 6.3% 5.3%
Warehouse 21.3% 32.9% 34.5% 32.7% 30.4% 36.8% 31.4%
Retail Standalone 7.8% 13.3% 14.2% 13.5% 11.9% 15.6% 12.7%
Retail Strip mall 11.4% 20.6% 22.0% 20.4% 18.2% 23.2% 19.3%
Quick Service Restaurant 3.6% 6.9% 7.4% 6.8% 5.7% 7.5% 6.3%
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Full Service Restaurant 3.7% 6.1% 6.5% 6.0% 4.9% 6.2% 5.5%
Midrise Apartment 3.9% 7.0% 7.6% 6.1% 6.6% 9.9% 6.9%
High-rise Apartment 2.0% 5.0% 7.6% 3.9% 4.3% 7.6% 5.1%
Hospital 4.1% 7.7% 8.1% 7.4% 6.0% 7.5% 6.8%
Outpatient 3.1% 6.8% 7.1% 6.3% 5.8% 7.0% 6.0%
Climate zone average 5.6% 10.6% 11.7% 10.4% 9.4% 12.6%

Doors

Reducing the allowable air leakage rate for doors will encourage manufacturers to develop and produce more
efficient products which may lead to minimal increase in construction costs.

Referencing of ANSI/DASMA 105 in the NECB for overhead doors will broaden the door market, which may
reduce the construction cost.

Fireplace Doors

No impact to the overall industry as this is a harmonization between Sentence 3.2.4.6.(1) in the NECB and
Sentence 9.36.2.9.(5) in the NBC.

Additional documentation for this proposed change is available on request.

Enforcement implications

Air Barrier System

Enforcement will be required in the verification of either (i) test report reviews of CAN/ULC-S742 test, or (ii)
in situ testing of the air barrier system air leakage test (ASTM E 3158). The NECB 2017 requires the submittal
of the proof of CAN/ULC-S742 test including field reviews. This proposed change would require an ASTM E
3158 test report to be submitted.

Doors

There are no additional enforcement implications for AHJs as merely the air leakage rates have changed and
an additional testing standard has been added. Both the air leakage rates and testing standard of exterior doors
would be identified on the report issued to the AHJs. However, the decrease in allowable air leakage rate of
doors may result in increasing incidents of non-compliance.

Fireplace Doors

There are no additional enforcement implications for AHJs.

Who is affected

Designers, engineers, architects, building officials and manufacturers/suppliers.

Canadian Commission on Building and Fire Codes 1414

Last modified: 2020-01-23
Page: 12/14



OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[3.2.4.1.] 3.2.4.1. ([1] 1) [F90-OE1.1]

[3.2.4.2.] -- ([1] --) [F90-OE1.1]

[3.2.4.3.] 3.2.4.2. ([1] 1) [F90-OE1.1]

[3.2.4.3.] 3.2.4.2. ([1] 1) no attributions

[3.2.4.3.] 3.2.4.2. ([2] 2) [F90-OE1.1]

[3.2.4.3.] 3.2.4.2. ([3] 3) [F90-OE1.1]

[3.2.4.4.] 3.2.4.3. ([1] 1) no attributions

[3.2.4.4.] 3.2.4.3. ([2] 2) [F90-OE1.1]

[3.2.4.4.] 3.2.4.3. ([2] 2) no attributions

[3.2.4.4.] 3.2.4.3. ([3] 3) [F90-OE1.1]

[3.2.4.4.] 3.2.4.3. ([3] 3) no attributions

[3.2.4.4.] 3.2.4.3. ([4] 4) [F90-OE1.1]

[3.2.4.4.] 3.2.4.3. ([4] 4) no attributions

[3.2.4.5.] 3.2.4.4. ([1] 1) [F90-OE1.1]

[3.2.4.5.] 3.2.4.4. ([1] 1) no attributions

[3.2.4.5.] 3.2.4.4. ([2] 2) no attributions

[3.2.4.5.] -- ([3] --) [F90-OE1.1]

[3.2.4.5.] 3.2.4.4. ([4] 3) no attributions

[3.2.4.5.] 3.2.4.4. ([5] 4) [F90-OE1.1]

[3.2.4.6.] 3.2.4.5. ([1] 1) [F90-OE1.1]

[8.4.2.9.] 8.4.2.9. ([1] 1) [F99-OE1.1]

[8.4.2.9.] -- ([2] --) [F99-OE1.1]

[8.4.2.9.] -- ([2] --) [F99-OE1.1]

[8.4.3.3.] 8.4.3.3. ([1] 1) [F99-OE1.1]

[8.4.3.3.] 8.4.3.3. ([2] 2) [F99-OE1.1]

[8.4.3.3.] 8.4.3.3. ([3] 3) [F99-OE1.1]
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[8.4.4.3.] 8.4.4.3. ([1] 1) [F99-OE1.1]

[8.4.4.3.] 8.4.4.3. ([2] 2) ([a] a) [F99-OE1.1]

[8.4.4.3.] 8.4.4.3. ([2] 2) no attributions

[8.4.4.3.] 8.4.4.3. ([3] 3) [F99-OE1.1]

[8.4.4.3.] 8.4.4.3. ([4] 4) [F99-OE1.1]

[8.4.4.3.] 8.4.4.3. ([5] 5) [F99-OE1.1]

[8.4.4.3.] 8.4.4.3. ([6] 6) [F99-OE1.1]

[8.4.4.3.] -- ([7] --) [F99-OE1.1]

[8.4.4.3.] 8.4.4.3. ([8] 7) [F99-OE1.1]

[8.4.4.3.] 8.4.4.3. ([9] 8) [F99-OE1.1]

Canadian Commission on Building and Fire Codes 1414

Last modified: 2020-01-23
Page: 14/14



Proposed Change 1456

PROPOSED CHANGE

Table [4.2.1.5.] 4.2.1.5.
Lighting Power Density by Building Type for Use with the Building Area Method

Forming Part of Sentences 4.2.1.5.(1), (4) and (5)

Building Type Lighting Power Density, W/m2

Automotive facility 8.17.6

Convention centre 6.98.2

Courthouse 8.59.7

Dining:

bar lounge/leisure 8.69.7

cafeteria/fast food 8.28.5

family 7.68.4

Dormitory 5.76.6

Exercise centre 7.87.0

Fire station 6.05.7

Gymnasium 8.27.3

Health care clinic 8.78.8

Hospital 10.311.3

Hotel/Motel 6.08.1

Submit a comment

Code Reference(s): NECB17 Div.B Table 4.2.1.5.
NECB17 Div.B Table 4.2.1.6.

Subject: Interior Lighting Power

Title: LPD Improvement - Interior Lighting

Description: This proposed change updates the lighting power density
(LPD) values to better align them with the efficacy of lighting
products available in the North American marketplace.
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Building Type Lighting Power Density, W/m2

Library 8.98.4

Manufacturing facility 8.89.7

Motion picture theatre 4.78.9

Multi-unit residential building 4.87.3

Museum 5.911.4

Office 6.98.5

Penitentiary 7.48.1

Performing arts theatre 9.012.7

Police station 7.18.6

Post office 7.07.2

Religious building 7.210.1

Retail area 9.011.4

School/university 7.88.7

Sports arena 8.29.4

Storage garage 1.91.6

Town hall 7.48.6

Transportation facility 5.46.6

Warehouse 4.85.2

Workshop 9.89.7
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Table [4.2.1.6.] 4.2.1.6.
Lighting Power Density Using the Space-by-Space Method and Minimum Lighting Control Requirements

Forming Part of Sentences 4.2.1.6.(1), 4.2.2.1.(2), (3), (6), (8), (9), (10), (13), (16), (18) and (20), 4.3.1.3.(5), 4.3.3.2.(1) and 8.4.4.5.(8)

Type of Lighting Control (1)

Space Type

Lighting
Power

Density,
W/m2

Manual
[see

4.2.2.1.(3)]

Restricted
to Manual
ON [see

4.2.2.1.(6)]

Restricted
to Partial

Automatic
ON (2)

[see
4.2.2.1.(8)]

Bi-Level
[see

4.2.2.1.(9)]

Automatic
Daylight

Responsive
Controls for
Sidelighting

[see
4.2.2.1.(10)]

(3)

Automatic
Daylight

Responsive
Controls

for
Toplighting

[see
4.2.2.1.(13)]

(4)

Automatic
Partial OFF

[see
4.2.2.1.(16)]

Automatic
Full OFF
(5) [see

4.2.2.1.(18)]

Scheduled
Shut-off

[see
4.2.2.1.(20)]

Common Space Types (6)

Atrium

< 6 m in height 4.61.06
per m

(height)
4.2

X A A – X X – B B

≥ 6 m and ≤ 12 m
in height

5.21.06
per m

(height)

X A A X X X – B B

> 12 m in height 6.54.3 +
0.71

per m
(height)

X A A X X X – B B

PROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. Footnote
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Type of Lighting Control (1)

Space Type

Lighting
Power

Density,
W/m2

Manual
[see

4.2.2.1.(3)]

Restricted
to Manual
ON [see

4.2.2.1.(6)]

Restricted
to Partial

Automatic
ON (2)

[see
4.2.2.1.(8)]

Bi-Level
[see

4.2.2.1.(9)]

Automatic
Daylight

Responsive
Controls for
Sidelighting

[see
4.2.2.1.(10)]

(3)

Automatic
Daylight

Responsive
Controls

for
Toplighting

[see
4.2.2.1.(13)]

(4)

Automatic
Partial OFF

[see
4.2.2.1.(16)]

Automatic
Full OFF
(5) [see

4.2.2.1.(18)]

Scheduled
Shut-off

[see
4.2.2.1.(20)]

Audience seating
area – permanent

for auditorium 6.56.8 X A A X X X – B B

for convention
centre

8.8 X A A X X X – B B

for gymnasium 2.57.0 X A A X X X – B B

for motion picture
theatre

2.912.3 X A A X X X – B B

for penitentiary 7.23.0 X A A – X X – B B

for performing arts
theatre

12.521.8 X A A X X X – B B

for religious
building

7.816.5 X A A X X X – B B

for sports arena 3.54.6 X A A – X X – B B

other 2.54.6 X A A – X X – B B

PROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. Footnote
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Type of Lighting Control (1)

Space Type

Lighting
Power

Density,
W/m2

Manual
[see

4.2.2.1.(3)]

Restricted
to Manual
ON [see

4.2.2.1.(6)]

Restricted
to Partial

Automatic
ON (2)

[see
4.2.2.1.(8)]

Bi-Level
[see

4.2.2.1.(9)]

Automatic
Daylight

Responsive
Controls for
Sidelighting

[see
4.2.2.1.(10)]

(3)

Automatic
Daylight

Responsive
Controls

for
Toplighting

[see
4.2.2.1.(13)]

(4)

Automatic
Partial OFF

[see
4.2.2.1.(16)]

Automatic
Full OFF
(5) [see

4.2.2.1.(18)]

Scheduled
Shut-off

[see
4.2.2.1.(20)]

Banking activity area
and offices

6.59.3 X A A X X X – B B

Classroom/Lecture
hall/Training room

for penitentiary 9.514.4 X A A X X X – X –

other 7.610.3 X A A X X X – X –

Computer/Server
room

10.114.3 X A A X X X – B B

Conference/Meeting/
Multi-purpose room

10.511.5 X A A X X X – X –

Confinement cell 7.58.7 X A A X X X – B B

Copy/Print room 3.36.0 X A A X X X – X –

Corridor/Transition
area

for hospital 7.79.9 X – – – X X B B B

PROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. Footnote
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Type of Lighting Control (1)

Space Type

Lighting
Power

Density,
W/m2

Manual
[see

4.2.2.1.(3)]

Restricted
to Manual
ON [see

4.2.2.1.(6)]

Restricted
to Partial

Automatic
ON (2)

[see
4.2.2.1.(8)]

Bi-Level
[see

4.2.2.1.(9)]

Automatic
Daylight

Responsive
Controls for
Sidelighting

[see
4.2.2.1.(10)]

(3)

Automatic
Daylight

Responsive
Controls

for
Toplighting

[see
4.2.2.1.(13)]

(4)

Automatic
Partial OFF

[see
4.2.2.1.(16)]

Automatic
Full OFF
(5) [see

4.2.2.1.(18)]

Scheduled
Shut-off

[see
4.2.2.1.(20)]

for manufacturing
facility

3.1 X – – – X X X B B

for space designed
to ANSI/IES RP-28
(and used primarily
by residents)

7.76.9 X – – – X X X B B

other 4.47.1 X – – – X X – B B

Courtroom 12.915.0 X A A X X X – B B

Dining area

for bar
lounge/leisure
dining

9.310.0 X A A X X X – B B

for cafeteria/fast
food dining

4.36.8 X A A X X X – B B

for family dining 6.57.6 X A A X X X – B B

for penitentiary 4.510.3 X A A X X X – B B

PROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. Footnote
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Type of Lighting Control (1)

Space Type

Lighting
Power

Density,
W/m2

Manual
[see

4.2.2.1.(3)]

Restricted
to Manual
ON [see

4.2.2.1.(6)]

Restricted
to Partial

Automatic
ON (2)

[see
4.2.2.1.(8)]

Bi-Level
[see

4.2.2.1.(9)]

Automatic
Daylight

Responsive
Controls for
Sidelighting

[see
4.2.2.1.(10)]

(3)

Automatic
Daylight

Responsive
Controls

for
Toplighting

[see
4.2.2.1.(13)]

(4)

Automatic
Partial OFF

[see
4.2.2.1.(16)]

Automatic
Full OFF
(5) [see

4.2.2.1.(18)]

Scheduled
Shut-off

[see
4.2.2.1.(20)]

for space designed
to ANSI/IES RP-28
(and used primarily
by residents)

13.721.5 X A A X X X – B B

other 4.76.8 X A A X X X – B B

Dressing/Fitting room
for performing arts
theatre

4.46.6 X A A X X X – X –

Electrical/Mechanical
room

4.6 X – – – X X – – –

Emergency vehicle
garage

5.64.4 X A A – X X – B B

Food preparation
area

11.711.4 X A A X X X – B B

Guest room 4.48.3 See Sentence 4.2.2.6.(2)

Laboratory

for classroom 11.912.9 X A A X X X X B B

PROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. Footnote
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Type of Lighting Control (1)

Space Type

Lighting
Power

Density,
W/m2

Manual
[see

4.2.2.1.(3)]

Restricted
to Manual
ON [see

4.2.2.1.(6)]

Restricted
to Partial

Automatic
ON (2)

[see
4.2.2.1.(8)]

Bi-Level
[see

4.2.2.1.(9)]

Automatic
Daylight

Responsive
Controls for
Sidelighting

[see
4.2.2.1.(10)]

(3)

Automatic
Daylight

Responsive
Controls

for
Toplighting

[see
4.2.2.1.(13)]

(4)

Automatic
Partial OFF

[see
4.2.2.1.(16)]

Automatic
Full OFF
(5) [see

4.2.2.1.(18)]

Scheduled
Shut-off

[see
4.2.2.1.(20)]

other 14.315.6 X A A X X X – B B

Laundry/Washing
area

5.74.6 X A A X X X – B B

Loading dock –
interior

9.56.2 X A A – X X – B B

Lobby

for elevator 7.07.3 X – – – X X – B B

for hotel 5.411.4 X – – – X X – B B

for motion picture
theatre

2.54.8 X – – – X X – B B

for performing arts
theatre

13.518.3 X – – – X X X B B

for space designed
to ANSI/IES RP-28
(and used primarily
by residents)

18.221.8 X – – – X X X B B

other 9.010.8 X – – – X X X B B

PROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. Footnote
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Type of Lighting Control (1)

Space Type

Lighting
Power

Density,
W/m2

Manual
[see

4.2.2.1.(3)]

Restricted
to Manual
ON [see

4.2.2.1.(6)]

Restricted
to Partial

Automatic
ON (2)

[see
4.2.2.1.(8)]

Bi-Level
[see

4.2.2.1.(9)]

Automatic
Daylight

Responsive
Controls for
Sidelighting

[see
4.2.2.1.(10)]

(3)

Automatic
Daylight

Responsive
Controls

for
Toplighting

[see
4.2.2.1.(13)]

(4)

Automatic
Partial OFF

[see
4.2.2.1.(16)]

Automatic
Full OFF
(5) [see

4.2.2.1.(18)]

Scheduled
Shut-off

[see
4.2.2.1.(20)]

Locker room 5.65.2 X A A X X X – X –

Lounge/Break room

for health care
facility

4.58.4 X A A X X X – X –

other 6.36.7 X A A X X X – X –

Office

enclosed, ≤ 25 m2 8.010.0 X A A X X X – X –

enclosed, > 25 m2 7.110.0 X A A X X X – B B

open plan 6.68.7 X A A X X X – B B

Pharmacy area 17.914.4 X A A X X X – B B

Sales area (7) 11.313.1 X A A X – X – B B

Seating area –
general

2.54.6 X A A – X X – B B

Stairway The LPD and lighting control requirements for a stairway shall be the same as those for the space containing the stairway.

Stairwell 5.36.2 X – – X X X X B B

PROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. Footnote
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Type of Lighting Control (1)

Space Type

Lighting
Power

Density,
W/m2

Manual
[see

4.2.2.1.(3)]

Restricted
to Manual
ON [see

4.2.2.1.(6)]

Restricted
to Partial

Automatic
ON (2)

[see
4.2.2.1.(8)]

Bi-Level
[see

4.2.2.1.(9)]

Automatic
Daylight

Responsive
Controls for
Sidelighting

[see
4.2.2.1.(10)]

(3)

Automatic
Daylight

Responsive
Controls

for
Toplighting

[see
4.2.2.1.(13)]

(4)

Automatic
Partial OFF

[see
4.2.2.1.(16)]

Automatic
Full OFF
(5) [see

4.2.2.1.(18)]

Scheduled
Shut-off

[see
4.2.2.1.(20)]

Storage Parking
garage – interior

1.5 See Article 4.2.2.2.

Storage room

< 5 m2 5.510.4 X – – – – – – B B

≥ 5 m2 and ≤
100 m2

4.16.8 X A A – X X – X –

> 100 m2 6.8 X A A – X X X B B

Vehicle maintenance
area

6.56.0 X A A X X X – B B

Washroom

for space designed
to ANSI/IES RP-28
(and used primarily
by residents)

13.513.1 X – – – X X – X –

other 6.89.1 X – – – X X – X –

Workshop 13.512.3 X A A X X X – B B

PROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. Footnote
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Type of Lighting Control (1)

Space Type

Lighting
Power

Density,
W/m2

Manual
[see

4.2.2.1.(3)]

Restricted
to Manual
ON [see

4.2.2.1.(6)]

Restricted
to Partial

Automatic
ON (2)

[see
4.2.2.1.(8)]

Bi-Level
[see

4.2.2.1.(9)]

Automatic
Daylight

Responsive
Controls for
Sidelighting

[see
4.2.2.1.(10)]

(3)

Automatic
Daylight

Responsive
Controls

for
Toplighting

[see
4.2.2.1.(13)]

(4)

Automatic
Partial OFF

[see
4.2.2.1.(16)]

Automatic
Full OFF
(5) [see

4.2.2.1.(18)]

Scheduled
Shut-off

[see
4.2.2.1.(20)]

Building-Specific Space Types (6)

Convention centre –
exhibit space

6.69.5 X A A X X X – B B

Dormitory – living
quarters

5.45.8 X – – – – – – – –

Fire station –
sleeping quarters

2.52.2 X – – – – – – – –

Gymnasium/Fitness
centre

exercise area 9.65.4 X A A X X X – B B

playing area 9.28.8 X A A X X X – B B

Health care facility

exam/treatment
room

15.118.1 X – – X X X – B B

imaging room 10.111.4 X – – X – – – B B

PROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. Footnote
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Type of Lighting Control (1)

Space Type

Lighting
Power

Density,
W/m2

Manual
[see

4.2.2.1.(3)]

Restricted
to Manual
ON [see

4.2.2.1.(6)]

Restricted
to Partial

Automatic
ON (2)

[see
4.2.2.1.(8)]

Bi-Level
[see

4.2.2.1.(9)]

Automatic
Daylight

Responsive
Controls for
Sidelighting

[see
4.2.2.1.(10)]

(3)

Automatic
Daylight

Responsive
Controls

for
Toplighting

[see
4.2.2.1.(13)]

(4)

Automatic
Partial OFF

[see
4.2.2.1.(16)]

Automatic
Full OFF
(5) [see

4.2.2.1.(18)]

Scheduled
Shut-off

[see
4.2.2.1.(20)]

medical supply
room

6.75.8 See Storage Room under Common Space Types for applicable control requirements.

nursery 9.910.8 X – – X X X – B B

nurses' station 12.68.7 X – – X X X – B B

operating room 24.323.4 X – – X – – – B B

patient room 7.36.7 X – – X X X – B B

physical therapy
room

9.89.0 X – – X X X – B B

recovery room 13.511.1 X – – X X X – B B

Library

reading area 10.38.8 X A A X X X – B B

stacks 12.712.9 X A A X X X X B B

Manufacturing facility

detailed
manufacturing
area

8.610.0 X A A X X X – B B

PROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. Footnote
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Type of Lighting Control (1)

Space Type

Lighting
Power

Density,
W/m2

Manual
[see

4.2.2.1.(3)]

Restricted
to Manual
ON [see

4.2.2.1.(6)]

Restricted
to Partial

Automatic
ON (2)

[see
4.2.2.1.(8)]

Bi-Level
[see

4.2.2.1.(9)]

Automatic
Daylight

Responsive
Controls for
Sidelighting

[see
4.2.2.1.(10)]

(3)

Automatic
Daylight

Responsive
Controls

for
Toplighting

[see
4.2.2.1.(13)]

(4)

Automatic
Partial OFF

[see
4.2.2.1.(16)]

Automatic
Full OFF
(5) [see

4.2.2.1.(18)]

Scheduled
Shut-off

[see
4.2.2.1.(20)]

equipment room 8.27.0 X A A X X X – B B

extra high bay
area (> 15 m floor-
to-ceiling height)

15.311.3 X A A X X X – B B

high bay area
(7.5 m to 15 m
floor-to-ceiling
height)

13.48.1 X A A X X X – B B

low bay area (<
7.5 m floor-to-
ceiling height)

9.310.3 X A A X X X – B B

Museum

general exhibition
area

3.311.3 X A A X X X – B B

restoration room 11.99.2 X A A X X X – B B

Post office – sorting
area

8.17.3 X A A X X X X B B

PROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. Footnote
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Type of Lighting Control (1)

Space Type

Lighting
Power

Density,
W/m2

Manual
[see

4.2.2.1.(3)]

Restricted
to Manual
ON [see

4.2.2.1.(6)]

Restricted
to Partial

Automatic
ON (2)

[see
4.2.2.1.(8)]

Bi-Level
[see

4.2.2.1.(9)]

Automatic
Daylight

Responsive
Controls for
Sidelighting

[see
4.2.2.1.(10)]

(3)

Automatic
Daylight

Responsive
Controls

for
Toplighting

[see
4.2.2.1.(13)]

(4)

Automatic
Partial OFF

[see
4.2.2.1.(16)]

Automatic
Full OFF
(5) [see

4.2.2.1.(18)]

Scheduled
Shut-off

[see
4.2.2.1.(20)]

Religious building

fellowship hall 5.85.9 X A A X X X – B B

worship/pulpit/choir
area

9.216.5 X A A X X X – B B

Retail facility

dressing/fitting
room

5.4 X A A X – X – X –

mall concourse 8.89.7 X A A X X X – B B

Space designed to
ANSI/IES RP-28

chapel (used
primarily by
residents)

7.511.4 X A A X X X – B B

recreation room
(used primarily by
residents)

19.019.4 X A A X X X – B B

PROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. Footnote
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Type of Lighting Control (1)

Space Type

Lighting
Power

Density,
W/m2

Manual
[see

4.2.2.1.(3)]

Restricted
to Manual
ON [see

4.2.2.1.(6)]

Restricted
to Partial

Automatic
ON (2)

[see
4.2.2.1.(8)]

Bi-Level
[see

4.2.2.1.(9)]

Automatic
Daylight

Responsive
Controls for
Sidelighting

[see
4.2.2.1.(10)]

(3)

Automatic
Daylight

Responsive
Controls

for
Toplighting

[see
4.2.2.1.(13)]

(4)

Automatic
Partial OFF

[see
4.2.2.1.(16)]

Automatic
Full OFF
(5) [see

4.2.2.1.(18)]

Scheduled
Shut-off

[see
4.2.2.1.(20)]

Sports arena –
playing area

Class I facility (8) 31.626.6 X A A X X X – B B

Class II facility (8) 21.621.1 X A A X X X – B B

Class III facility (8) 13.918.3 X A A X X X – B B

Class IV facility (8) 9.312.2 X A A X X X – B B

Transportation facility

airport concourse 2.73.3 X A A – X X – B B

baggage/carousel
area

4.24.8 X A A – X X – B B

terminal ticket
counter

5.56.7 X A A X X X – B B

PROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. Footnote
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Type of Lighting Control (1)

Space Type

Lighting
Power

Density,
W/m2

Manual
[see

4.2.2.1.(3)]

Restricted
to Manual
ON [see

4.2.2.1.(6)]

Restricted
to Partial

Automatic
ON (2)

[see
4.2.2.1.(8)]

Bi-Level
[see

4.2.2.1.(9)]

Automatic
Daylight

Responsive
Controls for
Sidelighting

[see
4.2.2.1.(10)]

(3)

Automatic
Daylight

Responsive
Controls

for
Toplighting

[see
4.2.2.1.(13)]

(4)

Automatic
Partial OFF

[see
4.2.2.1.(16)]

Automatic
Full OFF
(5) [see

4.2.2.1.(18)]

Scheduled
Shut-off

[see
4.2.2.1.(20)]

Warehouse –
storage area

medium to bulky
palletized items

3.63.8 X A A X X X X B B

small hand-carried
items (8)

7.47.4 X A A X X X X B B

PROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. FootnotePROPOSED CHANGE Table 4.2.1.6. Footnote
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Notes to Table [4.2.1.6.] 4.2.1.6.:

X: all lighting controls marked with an “X” must be implemented in this space type
A/B: at least one of the lighting controls marked with an “A” and at least one of those marked with a “B”
must be implemented in this space type
– (dash): this lighting control is not required to be implemented in this space type

(1)
PROPOSED CHANGE Table 4.2.1.6. Footnotereferrer

Controls meeting the requirements for “Partial Automatic ON” in Sentence 4.2.2.1.(8) also comply with
the requirements for “Bi-Level” lighting control in Sentence 4.2.2.1.(9).

(2)
PROPOSED CHANGE Table 4.2.1.6. Footnotereferrer

Automatic Daylight Responsive Controls for Sidelighting are required only under the conditions
stipulated in Sentence 4.2.2.1.(10).

(3)
PROPOSED CHANGE Table 4.2.1.6. Footnotereferrer

Automatic Daylight Responsive Controls for Toplighting are required only under the conditions
stipulated in Sentence 4.2.2.1.(13).

(4)
PROPOSED CHANGE Table 4.2.1.6. Footnotereferrer

Controls meeting the requirements for “Automatic Full OFF” in Sentence 4.2.2.1.(18) also comply with
the requirements for “Automatic Partial OFF” lighting control in Sentence 4.2.2.1.(16).

(5)
PROPOSED CHANGE Table 4.2.1.6. Footnotereferrer

In cases where a space type is listed both as a common space type and a building-specific space type, the
requirements for the latter shall apply. See Note A-Table 4.2.1.6.PROPOSED

CHANGE
A-
Table
4.2.1.6.

(6)
PROPOSED CHANGE Table 4.2.1.6. Footnotereferrer

See Sentence 4.2.2.6.(1) for requirements on accent lighting.(7)
PROPOSED CHANGE Table 4.2.1.6. Footnotereferrer

See Note A-Table 4.2.1.6.PROPOSED
CHANGE
A-
Table
4.2.1.6.

(8)
PROPOSED CHANGE Table 4.2.1.6. Footnotereferrer

RATIONALE

Problem

The lighting power density (LPD) values listed in the NECB 2017 are based on older lighting technologies and not
representative of the ones that are currently available. The LPD tables used with the building area method and with
the space-by-space method need to be updated to reflect the more energy-efficient light-emitting diode (LED)
technologies and products that are now available.

Justification - Explanation

This proposed change updates the LPD values for interior lighting to be used to calculate the interior lighting power
allowance using the building area method or the space-by-space method. The proposed values are achievable using
LED technologies/products readily available in Canada where their application is practical and economical. It is

Footnote
1

Footnote
2

Footnote
3

Footnote
4

Footnote
5

Footnote
6

Footnote
7
Footnote
8
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important to note that the LPD values for certain building spaces have increased compared to those in the NECB
2017. The updated LPD values align the NECB requirements with the requirements proposed to be included in
ANSI/ASHRAE/IES Standard 90.1-2019, “Energy Standard for Buildings Except Low-Rise Residential Buildings.”

Recent improvements in the performance of LED lamps and luminaires means products are now capable of
producing the same amount and quality of light as older technologies, last longer, and offer greater controllability
and higher efficacy. The useful life of LED technologies in many cases can exceed the longevity of comparable
fluorescent technologies.

Impact analysis

The proposed LPD values are lower than the NECB 2017 values by an average of 17% across the NECB archetypes,
with a range of 1-34% depending on the archetype. Those for certain building archetypes such as offices, MURBs
and retail spaces dropped significantly, with a range of 21-34%. The LPD reductions are summarized in the
following table.

Baseline LPD Proposed LPD Reduction
Archetype

(W/m2) (W/m2) (%)
Large Hotel 8.1 6 26
Large Office 8.5 6.9 19
Medium Office 8.5 6.9 19
Retail (Standalone) 11.4 9 21
Small Office 8.5 6.9 19
Small Hotel 8.1 6 26
Retail (Strip Mall) 11.4 9 21
Outpatient 8.8 8.7 1
Primary School 8.7 7.8 10
Secondary School 8.7 7.8 10
Full Service Restaurant 8.4 7.6 10
Warehouse 5.2 4.8 8
High-rise Apartment 7.3 4.8 34
Mid-rise Apartment 7.3 4.8 34
Quick Service Restaurant 8.5 8.2 4
Hospital 11.3 10.3 9
Average 8.7 7.2 17

An NRC research group conducted a set of simulations to quantify the effect of the proposed changes on overall
building energy use. Sixteen archetypes were simulated with the proposed LPD values across climate zones 4 to 8
using OpenStudio and Building Technology Assessment Platform; the energy savings are reported relative to the
NECB 2017 baseline.

In summary, the results of the simulations show three levels of savings: high, moderate, and low. “Archetype
average” refers to the average energy savings for a particular archetype across the six climate zones:

• the first group consisted of the Medium Office, Large Office and Large Hotel archetypes: the results show
archetype average energy savings ranging from 4.5% to 5.9% for the locations studied;

• the second group consisted of the Retail (Standalone), Small Office, Small Hotel, Retail (Strip Mall),
Outpatient, and Primary School archetypes, with archetype average energy savings ranging from 2.3% to
3.8%;
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• the final group consisted of the Secondary School, Full Service Restaurant, Warehouse, Mid-rise and High-
rise Apartment, Quick Service Restaurant, and Hospital archetypes: the archetype average energy savings
averages 0.2% across the six climate zones.

In addition, the Task Group on Lighting and Electrical Power retained Quantum Lighting, Inc. to perform an impact
analysis on 16 archetypes using the NECB 2017 as a baseline. The analysis was done at a high level and
detailed level.

In summary, the results of the analysis indicated that:

• the proposed changes to the LPD values are lower than the improvements in the efficacy of lighting
products in the North American marketplace: lighting designers would have no difficulty developing new
lighting designs within the proposed LPD values;

• from a building owner’s standpoint, the reduced energy costs resulting from the proposed LPD values
combined with the reduced lighting system maintenance requirements and the reduced initial costs of
luminaires mean that lighting system costs would be lower than the NECB 2017 baseline values, resulting
in a simple payback of 0 years.

Additional documentation for this proposed change is available on request.

Enforcement implications

Harmonizing the NECB with ANSI/ASHRAE/IES Standard 90.1 will facilitate/enhance Code compliance
enforcement in jurisdictions that reference both documents. Since the requirements are based on the performance of
commonly available fixtures, no adverse public reaction is anticipated.

Who is affected

Designers, manufacturers, builders, specification writers and building officials.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED PROVISIONS

N/A

N/A
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Proposed Change 1458

PROPOSED CHANGE

[4.2.3.1.] 4.2.3.1. Exterior Lighting
[1] 1) Exterior lighting allowances shall be based on the lighting zone in which the building is

located, as determined from Table 4.2.3.1.-A.

Table [4.2.3.1.-A] 4.2.3.1.-A
Lighting Zones Used to Determine Exterior Lighting Allowances

Forming Part of Sentence [4.2.3.1.] 4.2.3.1.([1] 1)

Lighting
Zone Description

0 Undeveloped areas within national, provincial or territorial parks, forest land, and rural
areas, and other undeveloped areas

1 Developed areas within national, provincial or territorial parks, and rural areas

2 Areas predominantly consisting of residential zoning, neighbourhood business districts,
light industrial areas with limited nighttime use, and residential mixed-use areas

3 All other areas

4 High-activity commercial districts

[2] 2) The basic site allowance to be applied in the calculation of maximum connected exterior
lighting power in Sentences (3) to (5)and (4)shall not exceed the limits specified in
Table 4.2.3.1.-B for the applicable lighting zone.

[3] 3) Except as provided in Sentence (5)(6), the connected exterior lighting power for each specific
building exterior application listed in Table 4.2.3.1.-C that is to be illuminated shall not be

Submit a comment

Code Reference(s): NECB17 Div.B 4.2.3.1.
Subject: Exterior Lighting Power

Title: Treatment of Exterior Applications Currently Not Covered in
the NECB

Description: This proposed change introduces provisions on the lighting
power allowances to be used for building exterior applications
that are not covered by existing provisions.
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greater than the individual allowance for that application taken from Table 4.2.3.1.-C for the
applicable lighting zone plus any unused power applied from the basic site allowance listed
in Table 4.2.3.1.-B. (See Note A-4.2.3.1.(3).)

Table [4.2.3.1.-B] 4.2.3.1.-B
Basic Site Allowances for Exterior Lighting

Forming Part of Sentences [4.2.3.1.] 4.2.3.1.([2] 2) and ([3] 3)

Basic Site Allowance According to Lighting Zone

Zone 0 Zone 1 Zone 2 Zone 3 Zone 4

No allowance 350 W 400 W 500 W 900 W

[4] 4) Except as provided in Sentence (5)(6), the connected exterior lighting power for all general
building exterior applications not listed in Table 4.2.3.1.-C that are to be illuminated shall not
be greater than the sum of the individual allowances for these applications provided in
Table 4.2.3.1.-D for the applicable lighting zone plus any remaining basic site allowance not
used in compliance with Sentence (3). (See Note A-4.2.3.1.(4).)

PROPOSED
CHANGE
A-4.2.3.1.(3)

PROPOSED
CHANGE
A-4.2.3.1.(4)

Canadian Commission on Building and Fire Codes 1458

Last modified: 2020-01-23
Page: 2/8



Table [4.2.3.1.-C] 4.2.3.1.-C
Lighting Power Allowances for Specific Building Exterior Applications

Forming Part of Sentences [4.2.3.1.] 4.2.3.1.([3] 3) and ([4] 4)

Lighting Power Allowances According to Lighting Zone
Exterior

Application Zone 0 Zone 1 Zone 2 Zone 3 Zone 4

Building
facades
(facade
lighting)

No
allowance

1.1 W/m2 for
each

illuminated
wall or

surface, or
8.2 W/m for

each
illuminated

wall or
surface
length

1.6 W/m2 for
each

illuminated
wall or

surface, or
12.3 W/m for

each
illuminated

wall or
surface
length

2.2 W/m2 for
each

illuminated
wall or

surface, or
16.4 W/m for

each
illuminated

wall or
surface
length

Automated
teller
machines
(ATM) and
night
depositories

135 W per location plus 45 W per additional ATM per
location

Entrances
and
gatehouse
inspection
stations at
guarded
facilities

A single luminaire of
60 25 W or less may be

installed for each
roadway or parking

entry, trail head, and
toilet facility, or other

locations approved by
the authority having

jurisdiction

5.4 W/m2 of covered and uncovered area
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Lighting Power Allowances According to Lighting Zone
Exterior

Application Zone 0 Zone 1 Zone 2 Zone 3 Zone 4

Loading
areas for law
enforcement,
fire,
ambulance
and other
emergency
service
vehicles

3.8 W/m2 of covered and uncovered area

Drive-up
windows and
doors

200 W per drive-through

Parking near
24-hour
retail
entrances

400 W per main entry

[5] --) Except as provided in Sentence (6), the connected exterior lighting power for all building
exterior applications not listed in Table 4.2.3.1.-D that are to be illuminated shall not be
greater than the sum of the individual allowances for these applications provided in Table
4.2.3.1.-E for the applicable lighting zone plus any remaining basic site allowance not used in
compliance with Sentences (3) and (4). (See Note A-4.2.3.1.(5).)

[6] 5) The following exterior lighting applications need not comply with Sentences (1) to (4)(5)
where the lighting is equipped with an independent control device that complies with the
requirements of Subsection 4.2.4.:
[a] a) specialized signal, directional, and marker lighting associated with transportation,
[b] b) lighting for advertising and directional signage,
[c] c) lighting integral to equipment or instrumentation and installed by its manufacturer,
[d] d) lighting for theatrical purposes, including performance, stage, film and video

production,
[e] e) lighting for athletic activity areas,
[f] f) temporary lighting,

[g] g) lighting for industrial production, material handling, transportation sites, and
associated storage areas for industrial sites,

[h] h) lighting for theme elements in theme/amusement parks, and
[i] i) lighting used to highlight features of art objects, public monuments and designated

national or provincial historic sites.
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Table [4.2.3.1.-D] 4.2.3.1.-D
Lighting Power Allowances for General Building Exterior Applications
Forming Part of Sentences [4.2.3.1.] 4.2.3.1.([4] 4) and [4.2.3.1.] -- ([5] --)

Lighting Power Allowances According to Lighting Zone

Exterior Application Zone 0 Zone 1 Zone 2 Zone 3 Zone 4

Uncovered Parking Areas

Parking areas and drives No
allowances

0.32 W/m2 0.43 W/m2 0.65 W/m2 0.86 W/m2

Building Grounds

Walkways less than 3 m
wide

1.6 W/m 1.6 W/m 2.0 W/m 2.3 W/m

Walkways 3 m wide or
greater, plaza areas, special
feature areas

1.1 W/m2 1.1 W/m2 1.2 W/m2 1.5 W/m2

Dining areas 7.0 W/m2 7.0 W/m2 8.1 W/m2 10.2 W/m2

Stairways 6.5 W/m2 7.5 W/m2 7.5 W/m2 7.5 W/m2

Pedestrian tunnels 1.3 W/m2 1.3 W/m2 1.5 W/m2 2.3 W/m2

Landscape lighting

No
allowances

0.32 W/m2 0.43 W/m2 0.43 W/m2 0.43 W/m2

Exterior Entrances and
Exterior Exits

Pedestrian and vehicular
entrances and exits

46 W/m of
opening

door width

46 W/m of
opening

door width

69 W/m of
opening

door width

69 W/m of
door

opening
width

Entry canopies

No
allowances

2.1 W/m2 2.7 W/m2 4.3 W/m2 4.3 W/m2

Loading docks
No

allowances
3.8 W/m2

Sales Canopies

Free-standing and attached No
allowances

4.3 W/m2 4.3 W/m2 6.5 W/m2 7.5 W/m2
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Lighting Power Allowances According to Lighting Zone

Exterior Application Zone 0 Zone 1 Zone 2 Zone 3 Zone 4

Outdoor Sales

Open areas (including
vehicle sales lots)

2.16.5
W/m2

2.16.5
W/m2

3.86.5
W/m2

5.46.5
W/m2

Street frontage for vehicle
sales lots in addition to
“open area” allowance

No
allowances

No
allowance

23 W/m 23 W/m 69 W/m

Note A-4.2.3.1.(5) Lighting Power Allowances for Building Exterior Applications Not
Covered in Sentence 4.2.3.1.(4).
The lighting power allowance for each building exterior application not covered in Sentence 4.2.3.1.(4) plus
the portion of the basic site allowance that remains unused following the application of Sentence 4.2.3.1.(3)
may be shared among other applications not covered in Sentence 4.2.3.1.(4).

Table [4.2.3.1.(5)] 4.2.3.1.-E
Lighting Power Allowances for Building Exterior Applications Not Covered in Article 4.2.3.1.

Forming Part of Sentence [4.2.3.1.] -- ([5] --)

Lighting Power Allowances According to Lighting Zone, % of
interior lighting power allowance

Exterior Application

Zone 0 Zone 1 Zone 2 Zone 3 Zone 4

Areas not covered in
Article 4.2.3.1.

0% 65% 65% 80% 100%

RATIONALE

Problem

The NECB does not currently outline the lighting power allowances for building exterior applications that are
not listed and not comparable to areas covered in Table 4.2.3.1.-D. In the absence of any provisions, exterior
lighting designs could exceed acceptable limits of lighting power.
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Justification - Explanation

This proposed change provides the means to determine the lighting power allowances for building exterior
applications not listed and not comparable to areas covered in Table 4.2.3.1.D by using comparable interior
space types and multiplying the associated values by a factor. In addition, the changes harmonize the NECB
requirements with the requirements proposed for ANSI/ASHRAE/IES Standard 90.1-2019, “Energy Standard
for Buildings Except Low-Rise Residential Buildings.”

Impact analysis

The Task Group on Lighting and Electrical Power retained Quantum Lighting, Inc. to perform an impact
analysis of this proposed change using the NECB 2017 as a baseline. The analysis was done at a high level
and detailed level.

In summary, the results of the analysis indicated that:

• the proposed changes relating to the building exterior lighting power allowances are lower than the
improvements in the efficacy of lighting products in the North American marketplace: lighting
designers would have no difficulty developing new building exterior lighting designs within the
proposed lighting power allowance values;

• from a building owner’s standpoint, the reduced energy costs resulting from the proposed lighting
power allowances combined with the reduced lighting system maintenance requirements and the
reduced initial costs of luminaires mean that lighting system costs would be lower than the NECB
2017 baseline values, resulting in a simple payback of 0 years.

Additional documentation for this proposed change is available on request.

Enforcement implications

The proposed changes can be enforced without additional resources.

Harmonizing the NECB with ANSI/ASHRAE/IES Standard 90.1 will facilitate/enhance Code compliance
enforcement in jurisdictions that reference both documents.

Who is affected

Designers, manufacturers, builders, specification writers and building officials.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[4.2.3.1.] 4.2.3.1. ([1] 1) [F94-OE1.1]

[4.2.3.1.] 4.2.3.1. ([2] 2) [F94-OE1.1]
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[4.2.3.1.] 4.2.3.1. ([3] 3) [F94-OE1.1]

[4.2.3.1.] 4.2.3.1. ([4] 4) [F94-OE1.1]

[4.2.3.1.] -- ([5] --) [F94-OE1.1]

[4.2.3.1.] 4.2.3.1. ([6] 5) no attributions
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Proposed Change 1438

PROPOSED CHANGE

[5.2.2.5.] 5.2.2.5. Duct and Plenum Insulation
[1] 1) Except as provided in Sentences (3) to (7)to (6), all air-handling ducts, plenums and run-outs

forming part of a heating, ventilating, or air-conditioning system shall be thermally insulated
in accordance with Table 5.2.2.5.

[2] 2) The insulation thickness used to determine compliance with Table 5.2.2.5. shall be the
thickness of the insulation after installation. (See Note A-5.2.2.5.(2), 5.2.5.3.(8) and
6.2.3.1.(6).)

Table [5.2.2.5.] 5.2.2.5.
Insulation of Ducts

Forming Part of Sentences [5.2.2.5.] 5.2.2.5.([1] 1) and ([2] 2)

Temperature
Difference, (1) °C

Minimum Thermal Resistance of
Ducts and Plenums,

m2·°C/W

Minimum Thermal Resistance
of Run-outs, (2)

m2·°C/W

< 5 0 0

5 to 22 0.58 0.58

> 22 0.88 0.58

Notes to Table [5.2.2.5.] 5.2.2.5.:

Refers to the temperature difference at design conditions between the space within which the duct
is located and the design temperature of the air carried by the duct. Where a duct is used for both
heating and cooling purposes, the larger temperature difference shall be used.

(1)
PROPOSED CHANGE Table 5.2.2.5. Footnotereferrer

Submit a comment

Code Reference(s): NECB17 Div.B 5.2.2.5.
Subject: Piping and Duct Insulation

Title: Duct and Plenum Insulation

Description: This proposed change adds supply ducts to the list of ducts
that do not need to be thermally insulated.

Related Code Change
Request(s):

CCR 1189

PROPOSED
CHANGE
A-5.2.2.5.(2),
5.2.5.3.(8)
and
6.2.3.1.(6)

PROPOSED CHANGE Table 5.2.2.5. FootnotePROPOSED CHANGE Table 5.2.2.5. Footnote

Footnote
1

Footnote
2

Canadian Commission on Building and Fire Codes 1438

Last modified: 2019-10-03
Page: 1/3

https://www.nrc-cnrc.gc.ca/eng/solutions/advisory/codes_centre/public_review/publicreview_comment.html?pcfid=1438
https://www.nrc-cnrc.gc.ca/eng/solutions/advisory/codes_centre/public_review/publicreview_comment.html?pcfid=1438


Refers to ducts not exceeding 3 m in length that connect to terminal grilles or diffusers.(2)
PROPOSED CHANGE Table 5.2.2.5. Footnotereferrer

[3] 3) Exhaust ducts, return ducts and plenums located within conditioned space need not comply
with Sentence (1).

[4] --) Supply ducts and plenums located within the conditioned space they serve need not comply
with Sentence (1).

[5] 4) Ducts and plenums located within conditioned space in a dwelling unit and serving only that
dwelling unit need not comply with Sentence (1).

[6] 5) Except for relief and outside air ducts and except as provided in Sentence (6), all air-handling
ducts and plenums forming part of a heating, ventilating, or air-conditioning system that are
located outside the building envelope shall be insulated to the same level as required for walls
in Subsection 3.2.2.

[7] 6) Factory-installed plenums and ducts provided as part of equipment tested and rated in
accordance with Article 5.2.12.1. need not comply with Sentences (1) and (6), provided they
are insulated to a thermal resistance not less than 0.58 m2·°C/W.

[8] 7) Insulation material required in Sentence (1) shall be installed in accordance with good
practice. (See Note A-5.2.2.5.(8) and 5.2.5.3.(7)Note A-5.2.2.5.(7) and 5.2.5.3.(7).)

[9] 8) Manufactured insulation thicknesses shall not be altered.

Note A-5.2.2.5.(78) and 5.2.5.3.(7) Installation Standards.
For the purposes of Sentences 5.2.2.5.(7) Sentences 5.2.2.5.(8)-2020 and 5.2.5.3.(7), ”good practice” includes
the TIAC "Mechanical Insulation Best Practices Guide".

RATIONALE

Problem

Sentence 5.2.2.5.(3) is currently being interpreted by some authorities having jurisdiction as meaning that all
supply ducts must be thermally insulated, which was not intended.

Justification - Explanation

Generally, supply ducts and plenums are insulated to ensure that the thermal energy supplied by the air-
handling unit is delivered to conditioned spaces without significant degradation as intended by the designer.
However, from an energy use perspective, whether insulation is installed or not, the effect is similar: there may
be a small energy loss, but it is expected to be largely offset by savings on installation costs.

The decision to insulate or not thus depends on considerations outside the scope of the NECB (e.g., preventing
condensation on cold air supply ducts).

PROPOSED
CHANGE
A-5.2.2.5.(7)
and
5.2.5.3.(7)
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This proposed change aligns the NECB with Sentence 6.4.4.1.2. of ANSI/ASHRAE/IES Standard 90.1-2016,
“Energy Standard for Buildings Except Low-Rise Residential Buildings” (this Sentence was also found in the
2010 and 2013 editions of the standard).

Impact analysis

Additional costs incurred due to the thermal gains/losses from ducts are expected to be offset by savings on
installation costs.

Enforcement implications

None. Enforcement can be carried out in the same way as for other exempted ducts.

Who is affected

Designers, specifiers, manufacturers and contractors, building owners, building officials.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[5.2.2.5.] 5.2.2.5. ([1] 1) [F92,F93-OE1.1]

[5.2.2.5.] 5.2.2.5. ([2] 2) [F93,F95-OE1.1]

[5.2.2.5.] 5.2.2.5. ([3] 3) no attributions

[5.2.2.5.] -- ([4] --) no attributions

[5.2.2.5.] 5.2.2.5. ([5] 4) no attributions

[5.2.2.5.] 5.2.2.5. ([6] 5) [F93-OE1.1]

[5.2.2.5.] 5.2.2.5. ([6] 5) no attributions

[5.2.2.5.] 5.2.2.5. ([7] 6) no attributions

[5.2.2.5.] 5.2.2.5. ([8] 7) [F92,F93-OE1.1]

[5.2.2.5.] 5.2.2.5. ([9] 8) [F93,F95,F99-OE1.1]
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Proposed Change 1436

PROPOSED CHANGE

[5.2.5.3.] 5.2.5.3. Piping Insulation
[1] 1) Except as provided in Sentences (2) to (4), piping forming part of an HVAC system shall be

thermally insulated in accordance with Table 5.2.5.3. (See Note A-5.2.5.3.(1).)

[2] 2) Except for suction-line piping of direct expansion systems, piping located within conditioned
space in a dwelling unit and serving only that dwelling unit need not comply with
Sentence (1).

[3] 3) HVAC piping that conveys fluids with design operating temperatures greater than 16°C and
less than 41°C need not comply with Table 5.2.5.3., if it is located within a conditioned
space.

[4] 4) Where piping insulation has a thermal conductivity that is greater than the ranges given in
Table 5.2.5.3., the insulation thickness given in the Table shall be increased by the ratio
u2/u1, where u1 is the value at the higher end of the conductivity range for the operating
temperature and u2 is the measured thermal conductivity of the insulation at the mean rating
temperature.

[5] 5) Where piping insulation has a thermal conductivity that is lower than the ranges given in
Table 5.2.5.3., the insulation thickness given in the Table may be decreased by the ratio
u2/u1, where u1 is the value at lower end of the conductivity range for the operating
temperature and u2 is the measured thermal conductivity of the insulation at the mean rating
temperature.

[6] 6) The thermal conductivity of piping insulation at a mean rating temperature shall be
determined in conformance with ASTM C 335/C 335M, "Steady-State Heat Transfer
Properties of Pipe Insulation".

[7] 7) Insulation material required in Sentence (1) shall be installed in accordance with good
practice. (See Note A-5.2.2.5.(7) and 5.2.5.3.(7).)

Submit a comment

Code Reference(s): NECB17 Div.B 5.2.5.3.
Subject: Piping and Duct Insulation

Title: Piping Insulation

Description: This proposed change prohibits the alteration of
manufactured insulation thicknesses for piping in HVAC
systems.

Related Code Change
Request(s):

CCR 1007

PROPOSED
CHANGE
A-5.2.5.3.(1)

PROPOSED
CHANGE
A-5.2.2.5.(7)
and
5.2.5.3.(7)
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[8] 8) The insulation thickness used to determine compliance with Table 5.2.5.3. shall be the
thickness of the insulation after installation. (See Note A-5.2.2.5.(2), 5.2.5.3.(8) and
6.2.3.1.(6).)

[9] --) Manufactured insulation thicknesses shall not be altered.

Table [5.2.5.3.] 5.2.5.3.
Minimum Thickness of Piping Insulation

Forming Part of Sentences [5.2.5.3.] 5.2.5.3.([1] 1), ([3] 3) to ([5] 5), and ([8] 8)

Thermal Conductivity of
Insulation

Nominal Pipe Diameter, mm
(inches)

Runouts
(1) ≤ 51

(2)

≤
25.4
(1)

32 to
51
(1¼
to 2)

64
to
102
(2½
to
4)

≥
127
(5)

Type of
System

Design
Operating
Temperature
Range, °C

Conductivity
Range,
W/m·°C

Mean Rating
Temperature,
°C

Minimum Thickness of Piping
Insulation, mm

> 177 0.046–0.049 121 38.1 114 127 127 127

122–177 0.042–0.045 93 38.1 76.2 101.6 114 114

94–121 0.039–0.043 65 38.1 63.5 63.5 76.2 76.2

61–93 0.036–0.042 52 25.4 38.1 50.8 50.8 50.8

Heating
Systems
(Steam,
Steam
Condensate
and Hot
Water) 41–60 0.035–0.040 38 25.4 25.4 38.1 38.1 38.1

4–16 0.030–0.039 24 25.4 25.4 25.4 25.4 25.4Cooling
Systems
(Chilled
Water, Brine
and
Refrigerant)

< 4 0.030–0.039 24 25.4 25.4 38.1 38.1 38.1

Note to Table [5.2.5.3.] 5.2.5.3.:

Refers to runouts to individual terminal units not exceeding 3.7 m in length.(1)
PROPOSED CHANGE Table 5.2.5.3. Footnotereferrer

PROPOSED
CHANGE
A-5.2.2.5.(2),
5.2.5.3.(8)
and
6.2.3.1.(6)

PROPOSED CHANGE Table 5.2.5.3. Footnote

Footnote
1
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RATIONALE

Problem

The Code does not currently address the cutting or modifying of manufactured insulation that is thicker than
required for the purpose. Altering insulation thickness may affect the physical or thermal properties or the
longevity of the installed insulation.

Justification - Explanation

Should the thickness of the manufactured insulation be reduced (e.g., cut out to fit over a support), the design
RSI will be reduced, resulting in either heat loss or heat gain in that area. For example, on cold pipes where
condensation is a potential issue, the reduced RSI will increase the heat loss and accelerate condensation.
Condensation on the surface of a duct or pipe will migrate into the adjacent insulation, further compromising
the RSI. Tampering with manufactured insulation may also affect the properties of the finished product, which
may affect its longevity (e.g., making it more friable). The addition of Sentence (9) ensures that the properties
of the installed insulation remain as close as possible to those stated in the manufacturer’s specifications.

Impact analysis

Assuming that the current practice is to split a 50-mm-thick section of insulation to make two 25-mm-thick
sections, it is expected that the increase in material costs associated with installing thicker sections of
insulation over large surfaces will be offset by a decrease in labour costs (labour required to split the insulation
in sections), a reduction in thermal losses, and increased longevity of the installed insulation.

Enforcement implications

This requirement is proposed to be added for consistency with the equivalent requirement for manufactured
duct insulation (see Sentence 5.2.2.5.(8)), which will facilitate enforcement.

Who is affected

Designers, specifiers, manufacturers and contractors, building owners, building officials.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[5.2.5.3.] 5.2.5.3. ([1] 1) [F92,F93-OE1.1]

[5.2.5.3.] 5.2.5.3. ([2] 2) no attributions
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[5.2.5.3.] 5.2.5.3. ([3] 3) no attributions

[5.2.5.3.] 5.2.5.3. ([4] 4) [F92,F93-OE1.1]

[5.2.5.3.] 5.2.5.3. ([5] 5) no attributions

[5.2.5.3.] 5.2.5.3. ([6] 6) [F92,F93-OE1.1]

[5.2.5.3.] 5.2.5.3. ([7] 7) [F92,F93-OE1.1]

[5.2.5.3.] 5.2.5.3. ([8] 8) [F93,F95-OE1.1]

[5.2.5.3.] -- ([9] --) [F93-OE1.1] [F95-OE1.1] [F99-OE1.1]
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Proposed Change 1549

PROPOSED CHANGE

[5.2.8.9.] 5.2.8.9. Control of Space Temperature by Reheating or Recooling
[1] 1) Except as provided in Sentence (4), HVAC systems that control the temperature of a space by

reheating previously cooled air shall be equipped with controls that automatically adjust the
temperature of the cool air supply to the highest temperature that will satisfy the temperature-
control zone requiring the coolest air.

[2] 2) Except as provided in Sentence (4), HVAC systems that control the temperature of a space by
recooling previously heated air shall be equipped with controls that automatically adjust the
temperature of the warm air supply to the lowest temperature that will satisfy the
temperature-control zone requiring the warmest air.

[3] 3) Except as provided in Sentence (4), HVAC systems that control the temperature of a space by
mixing heated supply air and cooled supply air shall be equipped with controls that
[a] a) automatically adjust the temperature of the warm supply air to the lowest temperature

that will satisfy the temperature-control zone requiring the warmest air, and
[b] b) automatically adjust the temperature of the cool supply air to the highest temperature

that will satisfy the temperature-control zone requiring the coolest air.

[4] 4) HVAC systems that are designed to reduce the supply airflow rate supplied to each
temperature-control zone to no more than the greater of 30%2 L/s per m2 of the design flow
rate and the airflow rate required to comply with the ventilation requirements need not
comply withfloor surface area of the temperature-control zone before reheating, recooling or
mixing of supply air takes place need not comply with Sentences (1) to (3). (See Note
A-5.2.8.9.(4).)

Submit a comment

Code Reference(s): NECB17 Div.B 5.2.8.9.
NECB17 Div.B 8.4.4.18.

Subject: Heating, Ventilating and Air-conditioning Systems - Other

Title: Supply Air Systems

Description: This proposed change harmonizes the requirements on
HVAC system controls in Parts 5 and 8 with respect to the
minimum airflow rate in temperature-control zones to
significantly reduce the energy required for reheating and
recooling.

Related Code Change
Request(s):

CCR 950
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Note A-5.2.8.9.(4) Minimum Airflow Rate to a Temperature-Control Zone.
In addition to the reduction in airflow rate referred to in Sentence 5.2.8.9.(4), the minimum airflow rate may
also be dictated by considerations in other applicable codes or accreditation standards, such as air pressure
relationships or minimum air change rates.

[8.4.4.18.] 8.4.4.18. Supply Air Systems
[1] 1) The supply airflow rate provided by secondary systems shall be modeled as being equal to

the sum of the airflow rates supplied to each of the thermal blocks calculated in accordance
with Sentence (2).

[2] 2) The supply airflow rate to a thermal block shall be modeled as being the greater of
[a] a) the airflow rate for heating, based on the peak heating load and a temperature

difference of 21°C,
[b] b) the airflow rate for cooling, based on the peak cooling load and a temperature

difference of 11°C, or
[c] c) the outdoor air ventilation rate supplied to the thermal block in the proposed building.

[3] 3) Except as provided in Sentence (6), HVAC systems - 1 to 5 and 7 of Table 8.4.4.7.-B shall be
modeled with
[a] a) a supply air temperature that is reset according to the thermal block's load,
[b] b) a supply fan that has a static pressure of 640 Pa and a combined fan-motor efficiency

of 40%, and
[c] c) no return fan.

[4] 4) Except as provided in Sentence (6), HVAC system - 6 of Table 8.4.4.7.-B shall be modeled
with
[a] a) a supply air temperature that is constant at 13°C,
[b] b) a supply fan that has a static pressure of 1 000 Pa and a combined fan-motor

efficiency of 55%,
[c] c) a return fan that has a static pressure of 250 Pa and a combined fan-motor efficiency

of 30%, and
[d] d) for each thermal block, a minimum supply airflow rate of determined in accordance

with Sentence 5.2.8.9.(4).
[i] i) 2 L/s per m2 when the schedule indicates the thermal block is occupied, or

[ii] ii) 0 L/s per m2 otherwise.

[5] 5) Where the proposed building's secondary system does not meet the requirements of
Clause 5.2.3.1.(1)(b), the reference building's secondary system shall be modeled as having
an identical fan power demand.

[6] 6) Where a secondary system defined in Tables 8.4.4.7.-A and 8.4.4.13. comprises equipment
whose fan energy is included in the minimum performance level required by Table 5.2.12.1.,
the capacity and performance of its heating and cooling equipment shall be adjusted so the
maximum power demand of the secondary system, including fan power demand, meets the
requirements of Article 5.2.12.1.
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RATIONALE

Problem

Current Sentence 8.4.4.18.(4) requires that the reference building be modeled with HVAC system - 6 (i.e.,
VAV systems) with a minimum VAV box position set to deliver 2.0 L/s·m2 of supply air to the thermal
block before allowing reheat to be used to control the space temperature. By setting this minimum airflow
rate, a supply air temperature reset strategy is not needed.

Experienced modellers reporting on the application of Sentence 8.4.4.18.(4) indicate that this requirement
significantly increases the overall energy consumption of the reference building, by as much as 15%,
depending on the particulars of the VAV system design (e.g., ratio of internal to external zone, internal heat
gains, etc.). It has also been noted that the Canada Green Building Council instructs NECB users applying
for LEED certification to also use supply air temperature reset in the reference building in their submissions.
(https://www.cagbc.org/cagbcdocs/leed/LEED_v4_Canadian_ACP_Language_as_of_20170420.pdf).

The requirement of Sentence 8.4.4.18.(4) corresponds to the requirement of Sentence 5.2.8.9.(4).

Energy modelling experience has shown that reference buildings to which the exception in Sentence
5.2.8.9.(4) is applied (minimum 2.0 L/s·m2 supply airflow delivered at a constant 13°C) consume 5% to 15%
more energy.

Justification - Explanation

The minimum VAV airflow of 2.0 L/s·m2, if left at the typical supply air temperature of 13°C and assuming a
setpoint temperature of 24°C for the thermal block, will deliver about 27.8 W/m2 of sensible cooling.

Using the reference values from NECB Table A-8.4.3.2.(2)-A, the peak internal loads for selected reference
building types are as follows:

Occupant

Density
Occupants(1) Receptacle Lights Total

Building Type m²/pers. W/m² W/m² W/m² W/m²
Office 25 3 7.5 8.8 19.3
School 8 9.4 5 9.4 23.8
Retail area 30 2.5 2.5 13.5 18.5
Convention centre 8 9.4 2.5 10.9 22.8
Performing Arts Theatre 8 9.4 1 14.9 25.3
Dining area 10 7.5 1 10.9 19.4

(1) Calculated using default heat gains of 75 W/person

As shown in the table above, the peak internal loads range from 18.5 to 25.3 W/m², which translates to a peak
airflow rate of 1.5 to 2 L/s·m². Thus, a value of 2 L/s·m² as an exception allowing reheat is too high and will
almost always be met.
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In addition, the load due to lighting represents about 50% of the peak internal loads, which is equivalent to an
airflow rate of about 0.75 to 1 L/s·m². Thus, even a lighted space with no occupants and minimum plug loads
would need to reduce the airflow rate by half to maintain the temperature at the setpoint.

Clause 6.5.2 of ANSI/ASHRAE/IES Standard 90.1-2016, "Energy Standard for Buildings Except Low-Rise
Residential Buildings," requires a minimum VAV box position of 30% without a supply air temperature reset
and, in the presence of a direct digital control (DDC), a minimum VAV box position of 20% with a supply air
temperature reset. The difference in VAV box positions (i.e., 20% vs. 30%) corresponds to an airflow rate of
about 0.4 to 0.6 L/s·m², and could thus account for partial lights on.

The ASHRAE best practice guide for VAV systems (Guideline 36, 2018) also recommends lower minimum
VAV box positions.

A limited email survey of HVAC designers in Calgary, Vancouver and Toronto was conducted, and the
following general consensus was heard:

• A minimum VAV box position of 30% is common, however, it is complicated by the ventilation
requirements in the current edition of ASHRAE 62.1, which require the evaluation of ventilation air
delivered to the zone, and not just at the system level. Low minimum VAV box positions can unduly
increase total system outdoor air intake but this problem can be mitigated by raising the minimum
VAV box position for select critical zone(s).

• All designers responded that they use supply air temperature reset strategies with VAV systems to
raise the temperature until the warmest zone is just satisfied (i.e., first VAV box is fully open).

The more critical item to address, in terms of energy conservation, is the minimum airflow rate addressed by
this proposed change, which would align the NECB with ANSI/ASHRAE/IES Standard 90.1 for non-DDC
VAV systems.

Impact analysis

This proposed change will not impose any additional costs. It simply addresses controls that require
programming.

Enforcement implications

This proposed change can be enforced by the infrastructure currently in place to enforce the Code. The
harmonization of Parts 5 and 8 will facilitate enforcement.

Who is affected

Designers, specifiers, manufacturers, contractors, building owners, building officials.
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OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[5.2.8.9.] 5.2.8.9. ([1] 1) [F95-OE1.1]

[5.2.8.9.] 5.2.8.9. ([2] 2) [F95-OE1.1]

[5.2.8.9.] 5.2.8.9. ([3] 3) [F95-OE1.1]

[5.2.8.9.] 5.2.8.9. ([4] 4) no attributions

[8.4.4.18.] 8.4.4.18. ([1] 1) [F99-OE1.1]

[8.4.4.18.] 8.4.4.18. ([2] 2) [F99-OE1.1]

[8.4.4.18.] 8.4.4.18. ([3] 3) [F99-OE1.1]

[8.4.4.18.] 8.4.4.18. ([4] 4) [F99-OE1.1]

[8.4.4.18.] 8.4.4.18. ([5] 5) [F99-OE1.1]

[8.4.4.18.] 8.4.4.18. ([6] 6) [F99-OE1.1]
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Proposed Change 1621

PROPOSED CHANGE

[5.2.12.] 5.2.12. Equipment Efficiency

[5.2.12.1.] 5.2.12.1. Unitary and Packaged HVAC Equipment
[1] 1) Unitary and packaged HVAC equipment and components with the capacities listed in

Table 5.2.12.1. shall comply with the performance requirements stated therein. (See
Notes A-5.2.12.1.(1) and A-5.2.12.1.(1) and 6.2.2.1.(1).) (See also Article 6.2.2.4.)

Table [5.2.12.1.-A] 5.2.12.1.
Unitary and Packaged HVAC Equipment Performance Requirements

Forming Part of Sentences [5.2.12.1.] 5.2.12.1.([1] 1), 6.2.2.4.(2), 6.2.2.5.(1) and 8.4.4.18.(6)

Component or
Equipment

Cooling or
Heating

Capacity, kW
(Btu/h) Standard

Rating
Conditions (1)

Minimum
Performance (2)

Air-cooled Unitary Air Conditioners and Heat Pumps — Electrically Operated

Split system < 19 (65 000) CSA C656 SEER = 15 (3)

Single-package
system

< 19 (65 000) CSA C656

—

SEER = 14 (3)

Submit a comment

Code Reference(s): NECB17 Div.B 5.2.12.
Subject: HVAC Equipment Efficiency Table

Title: HVAC Equipment Performance Requirements

Description: This proposed change updates the minimum performance
requirements stated in Tables 5.2.12.1. and 5.2.12.2. to align
them with ASHRAE 90.1-2019 requirements and Canada’s
Energy Efficiency Regulations, and introduces requirements
for new types of equipment.

PROPOSED
CHANGE
A-5.2.12.1.(1)

PROPOSED
CHANGE
A-5.2.12.1.(1)
and
6.2.2.1.(1)

PROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. Footnote
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Component or
Equipment

Cooling or
Heating

Capacity, kW
(Btu/h) Standard

Rating
Conditions (1)

Minimum
Performance (2)

≥ 19 kW and < 40
kW, electric

resistance heating
section or no

heating section

COP = 3.28 (3)

ICOP = 3.34

≥ 19 kW and < 40
kW, non-electric
heating section

COP = 3.22 (3)

ICOP = 3.28

≥ 40 kW and < 70
kW, electric

resistance heating
section or no

heating section

COP = 3.22 (3)

ICOP = 3.28

≥ 40 kW and < 70
kW, non-electric
heating section

COP = 3.17 (3)

ICOP = 3.22

≥ 70 kW and < 223
kW, electric

resistance heating
section or no

heating section

COP = 2.93 (3)

ICOP = 2.96

≥ 19 (65 000) and
< 223 (760 000)

≥ 70 kW and < 223
kW, non-electric
heating section

COP = 2.87 (3)

ICOP = 2.90

≥ 223 kW, electric
resistance heating

section or no
heating section

COP = 2.84 (3)

ICOP = 2.87

Air conditioners,
all electric phases,
split and single-
package

≥ 223 (760 000)

CAN/CSA-
C746

≥ 223 kW, non-
electric heating

section

COP = 2.78 (3)

ICOP = 2.81

PROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. Footnote
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Component or
Equipment

Cooling or
Heating

Capacity, kW
(Btu/h) Standard

Rating
Conditions (1)

Minimum
Performance (2)

≥ 19 kW and < 40
kW, electric

resistance heating
section or no

heating section

EER = 11.0
Heating COP ≥ 3.3

at 8.3°C
Heating COP ≥
2.25 at –8.3°C

ICOP = 3.28 (IEER
= 11.2)

≥ 19 kW and < 40
kW, non-electric
heating section

EER = 10.8
Heating COP ≥ 3.3

at 8.3°C
Heating COP ≥
2.25 at –8.3°C

ICOP = 3.22 (IEER
= 11.0)

≥ 40 kW and < 70
kW, electric

resistance heating
section or no

heating section

EER = 10.6
Heating COP ≥ 3.2

at 8.3°C
Heating COP ≥
2.05 at –8.3°C

ICOP = 3.14 (IEER
= 10.7)

≥ 40 kW and < 70
kW, non-electric
heating section

EER = 10.4
Heating COP ≥ 3.2

at 8.3°C
Heating COP ≥
2.05 at –8.3°C

ICOP = 3.08 (IEER
= 10.5)

Heat pumps, split
and single
package

≥ 19 (65 000) CAN/CSA-
C746

≥ 70 kW, electric
resistance heating

section or no
heating section

EER = 9.5
Heating COP = 3.2

at 8.3°C
Heating COP =
2.05 at –8.3°C

ICOP = 2.81 (IEER
= 9.6)

PROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. Footnote
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Component or
Equipment

Cooling or
Heating

Capacity, kW
(Btu/h) Standard

Rating
Conditions (1)

Minimum
Performance (2)

≥ 70 kW, non-
electric heating

section

EER = 9.3
Heating COP = 3.2

at 8.3°C
Heating COP =
2.05 at –8.3°C

ICOP = 2.75 (IEER
= 9.4)

Single-Package Vertical Air Conditioners (SPVAC) and Heat Pumps (SPVHP)

ANSI/AHRI
390

< 19 kW EER = 10 (3)

≥ 19 kW and < 40
kW

EER = 9.5 (3)

SPVAC and
SPVHP in cooling
mode

—

CAN/CSA-
C746

≥ 40 kW and < 70
kW

EER = 8.6 (3)

ANSI/AHRI
390

< 19 kW COP = 3.1 (3)

≥ 19 kW and < 40
kW

COP = 3.0 (3)

SPVHP in heating
mode

—

CAN/CSA-
C746

≥ 40 kW and < 70
kW

COP = 2.9 (3)

Evaporatively Cooled and Water Evaporatively Cooled Unitary Air Conditioners and Heat
Pumps — Electrically Operated

Evaporatively
cooled

< 19 (65 000) ANSI/AHRI
210/240 or

CTI
STD-201OM

< 19 kW COP = 3.54

Evaporatively
cooled and water
evaporatively
cooled, split and
single-package

≥ 19 (65 000) and
< 70 (240 000)

CAN/CSA-
C746 and

ANSI/AHRI
340/360 (for

IEER)

≥ 19 kW and < 40
kW, electric

resistance heating
section or no

heating section

COP = 3.37 (3)

ICOP = 3.43
(IEER = 11.7)

PROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. Footnote
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Component or
Equipment

Cooling or
Heating

Capacity, kW
(Btu/h) Standard

Rating
Conditions (1)

Minimum
Performance (2)

≥ 19 kW and < 40
kW, non-electric
heating section

COP = 3.31 (3)

ICOP = 3.37
(IEER = 11.5)

≥ 40 kW and < 70
kW, electric

resistance heating
section or no

heating section

COP = 3.22 (3)

ICOP = 3.28
(IEER = 11.2)

≥ 40 kW and < 70
kW, non-electric
heating section

COP = 3.17 (3)

ICOP = 3.22
(IEER = 11.0)

≥ 70 kW, electric
resistance heating

section or no
heating section

COP = 3.22 (3)

ICOP = 3.25
(IEER = 11.1)

Water
evaporatively
cooled air
conditioners, split
and single-
package

≥ 70 (240 000) ANSI/AHRI
340/360 or

CTI
STD-201OM

≥ 70 kW, non-
electric heating

section

COP = 3.17 (3)

ICOP = 3.19
(IEER = 10.9)

Condensing Units

Air-cooled and
water
evaporatively
cooled

≥ 19 (65 000) and
< 70 (240 000)

CAN/CSA-
C746

— EER = 11.2 for air-
cooled

EER = 13.1 for
water-cooled

Air-cooled ANSI/AHRI
366 (SI)

COP = 2.96
IPLV = 3.28

Water
evaporatively
cooled

≥ 70 (240 000)

CTI
STD-201OM

≥ 70 kW

COP = 3.84
IPLV = 3.84

Water-Cooled Unitary Air Conditioners and Heat Pumps — Electrically Operated

Ground-source
and water-source
heat pumps

< 35 (119 500) CAN/CSA-
C13256-1 (4)

— See standard (3)

PROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. Footnote
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Component or
Equipment

Cooling or
Heating

Capacity, kW
(Btu/h) Standard

Rating
Conditions (1)

Minimum
Performance (2)

< 5 kW

Cooling COP =
3.28 at 30°C inlet
water and heating
COP = 4.2 at 20°C
inlet waterInternal water-loop

heat pumps
< 40 (136 500)

CAN/CSA-
C13256-1 5–40 kW Cooling COP =

3.52 at 30°C inlet
water and heating
COP = 4.2 at 20°C
inlet water

< 19 (65 000) ANSI/AHRI
210/240 or CTI
STD-201OM

< 19 kW COP = 3.54 (3)

ICOP = 3.60

≥ 19 kW and < 40
kW, electric

resistance heating
or no heating

section

COP = 3.37 (3)

ICOP = 3.43

≥ 19 kW and < 40
kW, non-electric
heating section

COP = 3.31 (3)

ICOP = 3.37

≥ 40 kW and < 70
kW, electric

resistance heating
or no heating

section

COP = 3.22 (3)

ICOP = 3.28

≥ 40 kW and < 70
kW, non-electric
heating section

COP = 3.17 (3)

ICOP = 3.22

Water-cooled air
conditioners

≥ 19 (65 000) ANSI/AHRI
340/360 or CTI
STD-201OM

≥ 70 kW, electric
resistance heating

or no heating
section

COP = 3.22 (3)

ICOP = 3.25

PROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. Footnote
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Component or
Equipment

Cooling or
Heating

Capacity, kW
(Btu/h) Standard

Rating
Conditions (1)

Minimum
Performance (2)

≥ 70 kW, non-
electric heating

section

COP = 3.17 (3)

ICOP = 3.19

Direct-Expansion Ground-Source Heat Pumps — Electrically Operated

Direct-expansion
ground-source
heat pumps

≤ 21 (71 700) CSA C748 — See standard

Packaged Terminal Air Conditioners (PTAC) and Heat Pumps (PTHP)

PTAC New construction COP = 3.66 –
(0.213 x

Capc/1000) (3)

PTHP in cooling
mode

New construction COP = 3.6 – (0.213
x Capc/1000) (3)

PTHP in heating
mode

All capacities AHRI
310/380/CSA

C744

New construction COP = 3.2 – (0.026
x Capc/1000) (3)

Room Air Conditioners and Room Air Conditioner Heat Pumps

Room air
conditioners with
reverse cycle

with louvered
sides

EER = 9.0 (3)

without louvered
sides

EER = 8.5 (3)

Room air
conditioners
without reverse
cycle

≤ 10.55 (36 000) CSA C368.1 —

See standard (3)

< 1.8 (6 150) < 1.8 kW COP = 2.84 (3)Room air
conditioners with
louvered sides,
with reverse cycle

≥ 1.8 (6 150) and
< 2.3 (7 800)

CSA C368.1

≥ 1.8 kW and < 2.3
kW

COP = 2.84 (3)

PROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. Footnote
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Component or
Equipment

Cooling or
Heating

Capacity, kW
(Btu/h) Standard

Rating
Conditions (1)

Minimum
Performance (2)

≥ 2.3 (7 800) and
< 4.1 (14 000)

≥ 2.3 kW and < 4.1
kW

COP = 2.87 (3)

≥ 4.1 (14 000)
and

< 5.9 (20 150)

≥ 4.1 kW and < 5.9
kW

COP = 2.84 (3)

≥ 5.9 (20 150) ≥ 5.9 kW COP = 2.49 (3)

< 2.3 (7 800) < 2.3 kW COP = 2.64 (3)

≥ 2.3 (7 800) and
< 5.9 (20 150)

≥ 2.3 kW and < 5.9
kW

COP = 2.49

Room air
conditioners
without louvered
sides

≥ 5.9 (20 150) ≥ 5.9 kW COP = 2.49 (3)

< 5.9 (20 150) < 5.9 kW COP = 2.65 (3)Room air
conditioner heat
pumps with
louvered sides

≥ 5.9 (20 150) ≥ 5.9 kW COP = 2.49 (3)

< 4.1 (14 000) < 4.1 kW COP = 2.49 (3)Room air
conditioner heat
pumps without
louvered sides

≥ 4.1 (14 000) ≥ 4.1 kW COP = 2.34 (3)

Room air
conditioner,
casement only

All capacities All capacities COP = 2.55 (3)

Room air
conditioner,
casement slider

All capacities All capacities COP = 2.78 (3)

Computer Room Air Conditioners

< 19 (65 000) SCOP = 2.20 / 2.09

≥ 19 (65 000) and
< 70 (240 000)

SCOP = 2.10 / 1.99

Air conditioners,
air-cooled

≥ 70 (240 000) SCOP = 1.90 / 1.79

Air conditioners,
water-cooled

< 19 (65 000)

ANSI/ASHRAE
127

—

SCOP = 2.60 / 2.49

PROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. Footnote
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Component or
Equipment

Cooling or
Heating

Capacity, kW
(Btu/h) Standard

Rating
Conditions (1)

Minimum
Performance (2)

≥ 19 (65 000) and
< 70 (240 000)

SCOP = 2.50 / 2.39

≥ 70 (240 000) SCOP = 2.40 / 2.29

< 19 (65 000) SCOP = 2.55 / 2.44

≥ 19 (65 000) and
< 70 (240 000)

SCOP = 2.45 / 2.34

Air conditioners,
water-cooled with
fluid economizer

≥ 70 (240 000) SCOP = 2.35 / 2.24

< 19 (65 000) SCOP = 2.50 / 2.39

≥ 19 (65 000) and
< 70 (240 000)

SCOP = 2.15 / 2.04

Air conditioners,
glycol-cooled

≥ 70 (240 000) SCOP = 2.10 / 1.99

< 19 (65 000) SCOP = 2.45 / 2.34

≥ 19 (65 000) and
< 70 (240 000)

SCOP = 2.10 / 1.99

Air conditioners,
glycol-cooled with
fluid economizer

≥ 70 (240 000)

rated at 40%
propylene glycol

SCOP = 2.05 / 1.94

< 19 (65 000) SCOP = 8.00 / 6.06

≥ 19 (65 000) and
< 70 (240 000)

SCOP = 9.00 / 7.06

Chilled water air
handler

≥ 70 (240 000)

—

SCOP = 11.00 /
9.06

Packaged Water Chillers

Vapour
compression, air-
or water-cooled,
electrically
operated

Absorption, single-
or double-effect,
indirect-
or direct-fired

< 5 600 (19 000
000)

CAN/CSA-
C743

— See Tables 9 to 15
in Standard (3)

PROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. Footnote
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Component or
Equipment

Cooling or
Heating

Capacity, kW
(Btu/h) Standard

Rating
Conditions (1)

Minimum
Performance (2)

Boilers

Electric boilers — — — (5)

< 88 (300 000) ANSI
Z21.13/CSA

4.9

— AFUE = 85% (3)

≥ 88 (300 000)
and

< 733 (2 500 000)

— Et ≥ 83.0%

Gas-fired boilers
(6)

≥ 733 (2 500 000)

ANSI
Z21.13/CSA
4.9 or ASME

PTC 4
— Ec ≥ 83.3%

< 88 (300 000) AFUE ≥ 84.7% (3)

≥ 88 (300 000)
and

< 733 (2 500 000)

Et ≥ 83.4%

Oil-fired boilers
(No. 2 oil)

≥ 733 (2 500 000)

CAN/CSA-P.2
or ASME PTC

4

—

Ec ≥ 85.8%

< 88 (300 000) CAN/CSA-P.2 AFUE ≥ 84.7% (3)

≥ 88 (300 000)
and

< 733 (2 500 000)

Et ≥ 83.4%

Oil-fired boilers,
residual (No. 5 or
No. 6 oil) and
other oils

≥ 733 (2 500 000)

ASME PTC 4

—

Ec ≥ 85.8%

Warm-Air Furnaces, Combination Warm-Air Furnace/Air-conditioning Units, Duct Furnaces
and Unit Heaters

≤ 66 (225 000) CAN/CSA-P.2 — AFUE ≥ 92.4% (3)Gas-fired warm-air
furnaces (6) (7)

> 66 (225 000) CAN/CSA-P.8 Maximum rated
capacity, steady-

state

Et ≥ 81%

Gas-fired duct
furnaces (6) (4)

Et ≥ 81%

Gas-fired unit
heaters (6)

≤ 117.23 (400
000)

ANSI
Z83.8/CSA 2.6

—

Et ≥ 82% (3)
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Component or
Equipment

Cooling or
Heating

Capacity, kW
(Btu/h) Standard

Rating
Conditions (1)

Minimum
Performance (2)

Gas-fired outdoor
packaged units

> 65.9 kW (225
000) and < 2 930
kW (10 000 000)

CAN/CSA-P.8,
(8) Et ≥ 80%

≤ 66 (225 000) CAN/CSA-P.2 Et ≥ 84.5% (3)

SEUE ≥ 78%
Oil-fired warm-air
furnaces (4)

> 66 (225 000) Et ≥ 81.3%

Oil-fired duct
furnaces (4) and
unit heaters

—

CAN/CSA-
B140.4

Et ≥ 81%

Notes to Table [5.2.12.1.-A] 5.2.12.1.:

The abbreviations that appear in this column have the following meanings:

db = dry bulb outdoor air temperature

wb = wet bulb outdoor air temperature

(1)
PROPOSED CHANGE Table 5.2.12.1. Footnotereferrer

PROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. FootnotePROPOSED CHANGE Table 5.2.12.1. Footnote
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The symbols and abbreviations that appear in this column have the following meanings:

AFUE = annual fuel utilization efficiency, in %

Capc
= rated cooling capacity, in W

COP = coefficient of performance, in W/W

Ec
= combustion efficiency, in %

EER = energy efficiency ratio, in (Btu/h)/W

Et
= thermal efficiency, in %

ICOP = integrated coefficient of performance, in W/W, which is equivalent to the IEER
divided by 3.412

IEER = integrated energy efficiency ratio

IPLV = integrated part-load value (no units)

SCOP = sensible coefficient of performance, in downflow units/upflow units (first value
is downflow; second value is upflow). The SCOP is a ratio that is calculated by
dividing the net sensible cooling capacity, in W, by the total power input, in W
(excluding re-heaters and humidifiers).

SEER = seasonal energy efficiency ratio, in (Btu/h)/W (no metric equivalent)

SEUE = seasonal energy utilization efficiency, in %. The SEUE is the ratio of seasonal
output energy to seasonal input energy.

(2)
PROPOSED CHANGE Table 5.2.12.1. Footnotereferrer

Components or equipment regulated in the “Energy Efficiency Regulations” at the time of
publication of the Code (see Article 1.1.1.3. of Division A).

(3)
PROPOSED CHANGE Table 5.2.12.1. Footnotereferrer

Refer to Table 10A of CAN/CSA-C13256-1,: first row for the open-loop system and second row
for the closed-loop system.

(4)
PROPOSED CHANGE Table 5.2.12.1. Footnotereferrer

No standards address the performance efficiency of electric boilers; however, their efficiency
typically approaches 100%.

(5)
PROPOSED CHANGE Table 5.2.12.1. Footnotereferrer

Includes propane.(6)
PROPOSED CHANGE Table 5.2.12.1. Footnotereferrer

Excludes gas-fired outdoor packaged units.(7)
PROPOSED CHANGE Table 5.2.12.1. Footnotereferrer

For the purpose of this Code, Annex C of CAN/CSA-P.8, applies.(8)
PROPOSED CHANGE Table 5.2.12.1. Footnotereferrer

Footnote
3

Footnote
4

Footnote
5

Footnote
6
Footnote
7
Footnote
8
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Table [5.2.12.1.-B]
Performance Requirements for Air-Cooled Unitary Air Conditioners and Heat Pumps –

Electrically Operated (1)

Forming Part of Sentences 5.2.12.1.(1), 6.2.2.4.(2), 6.2.2.5.(1) and 8.4.4.18.(6)

Type of Equipment

Cooling
or

Heating
Capacity,

kW

Performance
Testing

Standard

Rating
Conditions

Minimum
Performance

(2)

Single-package, space-
constrained

SEER = 13 /
HSPF V =

6.4 (3)

Single-package, others
SEER = 15 /
HSPF V =

7.4 (3)

Split system, space-constrained
SEER = 13 /
HSPF V =

6.4 (3)

Split system, others
SEER = 15 /
HSPF V =

7.4 (3)

Small-duct, high-velocity

< 19 CSA C656 See standard

SEER = 13 /
HSPF V =

5.9 (3)

Electric
resistance

heating section
or no heating

section

EER = 11.2
IEER = 12.9≥ 19 and

< 40

Other types of
heating sections

EER = 11.0
IEER = 12.7

Large air conditioners and heat
pumps, split and single-package,
all electrical phases, in cooling
mode

≥ 40 and
< 70

CAN/CSA-
C746

Electric
resistance

heating section
or no heating

section

EER = 11.0
IEER = 12.4

PROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table Footnote

Canadian Commission on Building and Fire Codes 1621

Last modified: 2020-01-16
Page: 13/48



Type of Equipment

Cooling
or

Heating
Capacity,

kW

Performance
Testing

Standard

Rating
Conditions

Minimum
Performance

(2)

Other types of
heating sections

EER = 10.8
IEER = 12.2

Electric
resistance

heating section
or no heating

section

EER = 10.0
IEER = 11.6≥ 70 and

< 223

Other types of
heating sections

EER = 9.8
IEER = 11.4

Electric
resistance

heating section
or no heating

section

EER = 9.7
IEER = 11.2

≥ 223
ANSI/AHRI

340/360

Other types of
heating sections

EER = 9.5
IEER = 11.0

at 8.3ºC COPh = 3.30≥ 19 and
< 40 at –8.3ºC COPh = 2.25

at 8.3ºC COPh = 3.20≥ 40 and
< 70 at –8.3ºC COPh = 2.05

at 8.3ºC COPh = 3.20≥ 70 and
< 223

CAN/CSA-
C746

at –8.3ºC COPh = 2.05

at 8.3ºC COPh = 3.20

Large heat pumps, split and
single-package, all electrical
phases, in heating mode

≥ 223
ANSI/AHRI

340/360 at –8.3ºC COPh = 2.05

Notes to Table [5.2.12.1.-B] :

Components or equipment regulated in the “Energy Efficiency Regulations” at the time of
publication of the Code (see Article 1.1.1.3. of Division A).

(1)
PROPOSED CHANGE Table Footnotereferrer

PROPOSED CHANGE Table Footnote

Footnote
1

Footnote
2
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The symbols and abbreviations that appear in this column have the following meanings:

COPh

= coefficient of performance in heating mode, in W/W

EER

= energy-efficiency ratio, in (Btu/h)/W

HSPF V

= heating seasonal performance factor for region V (see map in CSA C656), in
(Btu/h)/W

IEER

= integrated energy-efficiency ratio, in (Btu/h)/W

SEER

= seasonal energy-efficiency ratio, in (Btu/h)/W

(2)
PROPOSED CHANGE Table Footnotereferrer

SEER applies to air conditioners, and both SEER and HSPF V apply to heat pumps.(3)
PROPOSED CHANGE Table Footnotereferrer

Table [5.2.12.1.-C]
Performance Requirements for Single-Package Vertical Air Conditioners (SPVAC) and Heat

Pumps (SPVHP) (1)

Forming Part of Sentences 5.2.12.1.(1), 6.2.2.4.(2), 6.2.2.5.(1) and 8.4.4.18.(6)

Type of Equipment
Cooling or Heating

Capacity, kW
Performance

Testing Standard
Rating

Conditions

Minimum
Performance

(2)

< 19 kW EER = 11

≥ 19 kW
and < 40

kW
EER = 10

SPVAC and SPVHP
in cooling mode

< 70 CAN/CSA-C746

≥ 40 kW
and < 70

kW
EER = 10

Footnote
3

PROPOSED CHANGE Table FootnotePROPOSED CHANGE Table Footnote
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Type of Equipment
Cooling or Heating

Capacity, kW
Performance

Testing Standard
Rating

Conditions

Minimum
Performance

(2)

< 19 kW COPh = 3.3

≥ 19 kW
and < 40

kW
COPh = 3.0

SPVHP in heating
mode

≥ 40 kW
and < 70

kW
COPh = 3.0

Notes to Table [5.2.12.1.-C] :

Components or equipment regulated in the “Energy Efficiency Regulations” at the time of
publication of the Code (see Article 1.1.1.3. of Division A).

(1)
PROPOSED CHANGE Table Footnotereferrer

The symbols and abbreviations that appear in this column have the following meanings:

COPh

= coefficient of performance in heating mode, in W/W

EER

= energy-efficiency ratio, in (Btu/h)/W

(2)
PROPOSED CHANGE Table Footnotereferrer

PROPOSED CHANGE Table Footnote

Footnote
1

Footnote
2
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Table [5.2.12.1.-D]
Performance Requirements for Water-Cooled and Evaporatively Cooled Unitary Air

Conditioners – Electrically Operated
Forming Part of Sentences 5.2.12.1.(1), 6.2.2.4.(2), 6.2.2.5.(1) and 8.4.4.18.(6)

Type of Equipment

Cooling or
Heating

Capacity,
kW

Performance
Testing

Standard
Rating Conditions

Minimum
Performance

(1)

Water-cooled and
evaporatively cooled, split
and single-package

< 19
ANSI/AHRI

210/240
< 19 kW

EER = 12.1
IEER = 12.3

Electric resistance
heating section or no

heating section

EER = 12.1
IEER = 13.9

≥ 19 and < 40

Other types of heating
sections

EER = 11.9
IEER = 13.7

Electric resistance
heating section or no

heating section

EER = 12.5
IEER = 13.9

≥ 40 and < 70

Other types of heating
sections

EER = 12.3
IEER = 13.7

Electric resistance
heating section or no

heating section

EER = 12.4
IEER = 13.6

Water-cooled, split and
single-package (2)

≥ 70 and
< 223

CAN/CSA-
C746

Other types of heating
sections

EER = 12.2
IEER = 13.4

Electric resistance
heating section or no

heating section

EER = 12.1
IEER = 12.3

≥ 19 and < 40

Other types of heating
sections

EER = 11.9
IEER = 12.1

Electric resistance
heating section or no

heating section

EER = 12.0
IEER = 12.2

Evaporatively cooled, split
and single-package (2)

≥ 40 and < 70

CAN/CSA-
C746

Other types of heating
sections

EER = 11.8
IEER = 12.0

PROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table Footnote
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Type of Equipment

Cooling or
Heating

Capacity,
kW

Performance
Testing

Standard
Rating Conditions

Minimum
Performance

(1)

Electric resistance
heating section or no

heating section

EER = 11.9
IEER = 12.1≥ 70 and

< 223
Other types of heating

sections
EER = 11.7
IEER = 11.9

Electric resistance
heating section or no

heating section

EER = 12.2
IEER = 13.5Water-cooled, split and

single-package
Other types of heating

sections
EER = 12.0
IEER = 13.3

Electric resistance
heating section or no

heating section

EER = 11.7
IEER = 11.9Evaporatively cooled, split

and single-package

≥ 223
ANSI/AHRI

340/360

Other types of heating
sections

EER = 11.5
IEER = 11.7

Notes to Table [5.2.12.1.-D] :

The symbols and abbreviations that appear in this column have the following meanings:

EER

= energy-efficiency ratio, in (Btu/h)/W

IEER

= integrated energy-efficiency ratio, in (Btu/h)/W

(1)
PROPOSED CHANGE Table Footnotereferrer

Components or equipment regulated in the “Energy Efficiency Regulations” at the time of
publication of the Code (see Article 1.1.1.3. of Division A).

(2)
PROPOSED CHANGE Table Footnotereferrer

PROPOSED CHANGE Table Footnote

Footnote
1

Footnote
2
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Table [5.2.12.1.-E]
Performance Requirements for Condensing Units

Forming Part of Sentences 5.2.12.1.(1), 6.2.2.4.(2), 6.2.2.5.(1) and 8.4.4.18.(6)

Type of Equipment
Cooling or

Heating Capacity,
kW

Performance
Testing Standard

Rating
Conditions

Minimum
Performance

(1)

Air-cooled (2) EER = 11.2

Water-cooled and
evaporatively cooled
(2)

≥ 40 and < 70 CAN/CSA-C746
See

standard EER = 13.1

Air-cooled
EER = 10.5
IEER = 11.8

Water-cooled and
evaporatively cooled

≥ 70
ANSI/AHRI 366

(SI)
≥ 70 kW

EER = 13.5
IEER = 14.0

Notes to Table [5.2.12.1.-E] :

The symbols and abbreviations that appear in this column have the following meanings:

EER

= energy-efficiency ratio, in (Btu/h)/W

IEER

= integrated energy-efficiency ratio, in (Btu/h)/W

(1)
PROPOSED CHANGE Table Footnotereferrer

Components or equipment regulated in the “Energy Efficiency Regulations” at the time of
publication of the Code (see Article 1.1.1.3. of Division A).

(2)
PROPOSED CHANGE Table Footnotereferrer

PROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table Footnote

Footnote
1

Footnote
2
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Table [5.2.12.1.-F]
Performance Requirements for Water-Source Unitary Heat Pumps

Forming Part of Sentences 5.2.12.1.(1), 6.2.2.4.(2), 6.2.2.5.(1) and 8.4.4.18.(6)

Type of
Equipment

Cooling or Heating
Capacity, kW

Performance
Testing Standard

Rating
Conditions

Minimum
Performance (1)

COPc = 3.58
COPh = 4.3

< 5 Water loop
COPc = 3.81
COPh = 4.3

≥ 5 and < 40 Groundwater
COPc = 5.28
COPh = 3.7

Water-to-air
(2)

≥ 40

CAN/CSA-C13256-1

Ground loop
COPc = 4.13
COPh = 3.2

Water loop
COPc = 3.11
COPh = 3.7

Groundwater
COPc = 5.60
COPh = 3.4

Water-to-
water

< 40 CAN/CSA-C13256-2

Ground loop
COPc = 4.21
COPh = 2.8

Notes to Table [5.2.12.1.-F] :

The symbols and abbreviations that appear in this column have the following meanings:

COPc

= coefficient of performance in cooling mode, in W/W

COPh

= coefficient of performance in heating mode, in W/W

(1)
PROPOSED CHANGE Table Footnotereferrer

Components or equipment regulated in the “Energy Efficiency Regulations” at the time of
publication of the Code (see Article 1.1.1.3. of Division A).

(2)
PROPOSED CHANGE Table Footnotereferrer

PROPOSED CHANGE Table FootnotePROPOSED CHANGE Table Footnote

Footnote
1

Footnote
2
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Table [5.2.12.1.-G]
Performance Requirements for Direct-Expansion Ground-Source Heat Pumps – Electrically

Operated
Forming Part of Sentences 5.2.12.1.(1), 6.2.2.4.(2), 6.2.2.5.(1) and 8.4.4.18.(6)

Type of Equipment
Cooling or

Heating Capacity,
kW

Performance
Testing Standard

Rating
Conditions

Minimum
Performance

(1)

≤ 21
COPc = 3.81
COPh = 3.1Direct-expansion

ground-source heat
pumps > 21

CSA C748
See

standard No
requirements

Note to Table [5.2.12.1.-G] :

The symbols and abbreviations that appear in this column have the following meanings:

COPc

= coefficient of performance in cooling mode, in W/W

COPh

= coefficient of performance in heating mode, in W/W

(1)
PROPOSED CHANGE Table Footnotereferrer

Table [5.2.12.1.-H]
Performance Requirements for Packaged Terminal Air Conditioners (PTAC) and Heat Pumps

(PTHP), and Room Air Conditioners and Heat Pumps (1)

Forming Part of Sentences 5.2.12.1.(1), 6.2.2.4.(2), 6.2.2.5.(1) and 8.4.4.18.(6)

Type of Equipment
Cooling or

Heating
Capacity, kW

Performance
Testing

Standard

Rating
Conditions

Minimum
Performance

(2)

< 2.1 EER = 11.9

≥ 2.1 and < 4.4
EER = 14.1 –

(1.0435 ×
CapkW)

PTAC and PTHP in cooling
mode, standard and non-
standard sizes

≥ 4.4

AHRI
310/380/CSA

C744

See
standard

EER = 9.5

PROPOSED CHANGE Table Footnote

Footnote
1

PROPOSED CHANGE Table FootnotePROPOSED CHANGE Table Footnote
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Type of Equipment
Cooling or

Heating
Capacity, kW

Performance
Testing

Standard

Rating
Conditions

Minimum
Performance

(2)

< 2.1 COPh = 3.3

≥ 2.1 and < 4.4
COPh = 3.67 –

(0.1739 ×
CapkW)

PTHP in heating mode,
standard and non-standard
sizes

≥ 4.4 COPh = 2.9

< 5.9 CEER = 10.7

Louvered, without reverse cycle ≥ 5.9 and ≤
10.6

CEER = 9.0

< 5.9 CEER = 9.8

Louvered, with reverse cycle ≥ 5.9 and ≤
10.6

CEER = 9.3

< 4.1 CEER = 9.6
Non-louvered, without reverse
cycle ≥ 4.1 and ≤

10.6
CEER = 9.4

< 4.1 CEER = 9.3
Non-louvered, with reverse
cycle ≥ 4.1 and ≤

10.6
CEER = 8.7

Room air conditioners,
casement only

CEER = 9.5

Room air conditioners,
casement slider

All capacities

CSA C368.1
See

standard

CEER = 10.4

Notes to Table [5.2.12.1.-H] :

Components or equipment regulated in the “Energy Efficiency Regulations” at the time of
publication of the Code (see Article 1.1.1.3. of Division A).

(1)
PROPOSED CHANGE Table Footnotereferrer

PROPOSED CHANGE Table Footnote

Footnote
1

Footnote
2
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The symbols and abbreviations that appear in this column have the following meanings:

CEER

= combined energy-efficiency ratio, in (Btu/h)/W

COPh

= coefficient of performance in heating mode, in W/W

EER

= energy-efficiency ratio, in (Btu/h)/W

(2)
PROPOSED CHANGE Table Footnotereferrer

Table [5.2.12.1.-I]
Performance Requirements for Computer Room Air Conditioners

Forming Part of Sentences 5.2.12.1.(1), 6.2.2.4.(2), 6.2.2.5.(1) and 8.4.4.18.(6)

Type of Equipment

Cooling or
Heating

Capacity,
kW

Performance
Testing

Standard

Rating
Conditions

Minimum
Performance

(1)

< 23 SCOP = 2.67

≥ 23 and < 86 SCOP = 2.55

≥ 86

Downflow
or upflow,

ducted
SCOP = 2.33

Upflow,
non-ducted

SCOP = 2.09
< 23

Horizontal SCOP = 2.65

Upflow,
non-ducted

SCOP = 1.99
≥ 23 and < 70

Horizontal SCOP = 2.55

Upflow,
non-ducted

SCOP = 1.81

Air-cooled, floor-mounted, with or
without fluid economizer

≥ 70

Horizontal SCOP = 2.47

< 23 SCOP = 2.74

≥ 23 and < 86 SCOP = 2.65
Water-cooled, floor-mounted, with or
without fluid economizer

≥ 86

AHRI 1361
(SI)

Downflow
or upflow,

ducted
SCOP = 2.61

PROPOSED CHANGE Table Footnote
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Type of Equipment

Cooling or
Heating

Capacity,
kW

Performance
Testing

Standard

Rating
Conditions

Minimum
Performance

(1)

Upflow,
non-ducted

SCOP = 2.44
< 23

Horizontal SCOP = 2.71

Upflow,
non-ducted

SCOP = 2.34
≥ 23 and < 70

Horizontal SCOP = 2.60

Upflow,
non-ducted

SCOP = 2.24
≥ 70

Horizontal SCOP = 2.54

< 23 SCOP = 2.48

≥ 23 and < 86 SCOP = 2.16

≥ 86

Downflow
or upflow,

ducted
SCOP = 2.12

Upflow,
non-ducted

SCOP = 2.34
< 23

Horizontal SCOP = 2.44

Upflow,
non-ducted

SCOP = 1.99
≥ 23 and < 70

Horizontal SCOP = 2.10

Upflow,
non-ducted

SCOP = 1.94

Glycol-cooled, floor-mounted, with or
without fluid economizer

≥ 70

Horizontal SCOP = 2.10

Ducted SCOP = 2.01
< 8.5

Non-ducted SCOP = 2.04

Ducted SCOP = 1.97≥ 8.5 and <
19 Non-ducted SCOP = 2.00

Ducted SCOP = 1.87

Air-cooled, ceiling-mounted, free air
discharge condenser, with or without
fluid economizer

≥ 19
Non-ducted SCOP = 1.89

PROPOSED CHANGE Table Footnote
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Type of Equipment

Cooling or
Heating

Capacity,
kW

Performance
Testing

Standard

Rating
Conditions

Minimum
Performance

(1)

Ducted SCOP = 1.82
< 8.5

Non-ducted SCOP = 1.68

Ducted SCOP = 1.78≥ 8.5 and
< 19 Non-ducted SCOP = 1.81

Ducted SCOP = 1.68

Air-cooled, ceiling-mounted, ducted
condenser, with or without fluid
economizer

≥ 19
Non-ducted SCOP = 1.70

Ducted SCOP = 2.33
< 8.5

Non-ducted SCOP = 2.36

Ducted SCOP = 2.23≥ 8.5 and
< 19 Non-ducted SCOP = 2.26

Ducted SCOP = 2.13

Water-cooled, ceiling-mounted, with
or without fluid economizer

≥ 19
Non-ducted SCOP = 2.16

Ducted SCOP = 1.92
< 8.5

Non-ducted SCOP = 1.95

Ducted SCOP = 1.88≥ 8.5 and
< 19 Non-ducted SCOP = 1.93

Ducted SCOP = 1.73

Glycol-cooled, ceiling-mounted, with
or without fluid economizer

≥ 19
Non-ducted SCOP = 1.76

Note to Table [5.2.12.1.-I] :

The symbols and abbreviations that appear in this column have the following meanings:

SCOP

= sensible coefficient of performance. The SCOP is a ratio that is calculated by
dividing the net sensible cooling capacity, in W, by the total power input, in W
(excluding re-heaters and humidifiers).

(1)
PROPOSED CHANGE Table Footnotereferrer

PROPOSED CHANGE Table Footnote

Footnote
1

Canadian Commission on Building and Fire Codes 1621

Last modified: 2020-01-16
Page: 25/48



Table [5.2.12.1.-J]
Performance Requirements for Variable Refrigerant Flow Systems

Forming Part of Sentences 5.2.12.1.(1), 6.2.2.4.(2), 6.2.2.5.(1) and 8.4.4.18.(6)

Type of Equipment

Cooling or
Heating

Capacity,
kW

Performance
Testing

Standard

Rating
Conditions

Minimum
Performance (1)

Air-cooled air conditioners and
heat pumps, with or without
heat recovery (2)

< 19 CSA C656
See

standard
SEER = 15 / HSPF

V = 7.8 (3)

≥ 19 and < 40
EER = 11.2
IEER = 15.5

≥ 40 and < 70
EER = 11.0
IEER = 14.9

Air-cooled air conditioners

≥ 70
EER = 10.0
IEER = 13.9

≥ 19 and < 40

EER = 10.8
IEER = 14.4
COPh = 3.30

evaluated at 8.3ºC
db / 6.1ºC wb
COPh = 2.25
evaluated at

–8.3ºC db / –9.4ºC
wbAir-source heat pumps, with or

without heat recovery

≥ 40 and < 70

AHRI 1230
See

standard

EER = 10.4
IEER = 13.7
COPh = 3.20

evaluated at 8.3ºC
db / 6.1ºC wb
COPh = 2.05
evaluated at

–8.3ºC db / –9.4ºC
wb

PROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table Footnote
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Type of Equipment

Cooling or
Heating

Capacity,
kW

Performance
Testing

Standard

Rating
Conditions

Minimum
Performance (1)

≥ 70

EER = 9.3
IEER = 12.5
COPh = 3.20

evaluated at 8.3ºC
db / 6.1ºC wb
COPh = 2.05
evaluated at

–8.3ºC db / –9.4ºC
wb

< 40
EER = 11.8
IEER = 15.8
COPh = 4.3Water-source heat pumps, with

or without heat recovery

≥ 40
EER = 9.8

IEER = 12.0
COPh = 4.0

< 40
EER = 16.2
COPh = 3.6Groundwater source heat

pumps, with or without heat
recovery ≥ 40

EER = 13.8
COPh = 3.3

< 40
EER = 13.2
COPh = 3.1Ground-source heat pumps,

with or without heat recovery
≥ 40

EER = 10.8
COPh = 2.8

Notes to Table [5.2.12.1.-J] :

PROPOSED CHANGE Table Footnote
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The symbols and abbreviations that appear in this column have the following meanings:

COPh

= coefficient of performance in heating mode, in W/W

db

= dry-bulb outdoor air temperature

EER

= energy-efficiency ratio, in (Btu/h)/W

HSPF V

= heating seasonal performance factor for region V (see map in CSA C656), in
(Btu/h)/W

IEER

= integrated energy-efficiency ratio, in (Btu/h)/W

SEER

= seasonal energy-efficiency ratio, in (Btu/h)/W

wb

= wet-bulb outdoor air temperature

(1)
PROPOSED CHANGE Table Footnotereferrer

Components or equipment regulated in the “Energy Efficiency Regulations” at the time of
publication of the Code (see Article 1.1.1.3. of Division A).

(2)
PROPOSED CHANGE Table Footnotereferrer

SEER applies to air conditioners, and both SEER and HSPF V apply to heat pumps.(3)
PROPOSED CHANGE Table Footnotereferrer

Table [5.2.12.1.-K]
Performance Requirements for Direct-Expansion Dedicated Outdoor Air Systems

Forming Part of Sentences 5.2.12.1.(1), 6.2.2.4.(2), 6.2.2.5.(1) and 8.4.4.18.(6)

Type of Equipment
Cooling or

Heating
Capacity, kW

Performance
Testing

Standard

Rating
Conditions

Minimum
Performance

(1)

Air-cooled See standard ISMRE = 1.8

Air-source heat pumps
All capacities ANSI/AHRI 921

See standard
ISMRE = 1.8
ISCOP = 1.2

Footnote
1

Footnote
2

Footnote
3

PROPOSED CHANGE Table Footnote
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Type of Equipment
Cooling or

Heating
Capacity, kW

Performance
Testing

Standard

Rating
Conditions

Minimum
Performance

(1)

Cooling tower /
condenser

water
ISMRE = 2.2

Water-cooled

Chilled water ISMRE = 2.7

Water source
ISMRE = 1.8
ISCOP = 3.5

Groundwater
source

ISMRE = 2.3
ISCOP = 3.2

Water-source heat
pumps

Ground-source,
closed loop

ISMRE = 2.2
ISCOP = 2.0

Air-cooled, with energy
recovery

See standard ISMRE = 2.4

Air-source heat pumps,
with energy recovery

See standard
ISMRE = 2.4
ISCOP = 3.3

Cooling tower /
condenser

water
ISMRE = 2.4Water-cooled, with

energy recovery

Chilled water ISMRE = 3.0

Water source
ISMRE = 2.2
ISCOP = 4.8

Groundwater
source

ISMRE = 2.6
ISCOP = 4.0

Water-source heat
pumps, with energy
recovery

Ground-source,
closed loop

ISMRE = 2.4
ISCOP = 3.8

Note to Table [5.2.12.1.-K] :

PROPOSED CHANGE Table Footnote
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The symbols and abbreviations that appear in this column have the following meanings:

ISCOP

= integrated seasonal coefficient of performance

ISMRE

= integrated seasonal moisture removal efficiency, in kg of moisture/kWh

(1)
PROPOSED CHANGE Table Footnotereferrer

Table [5.2.12.1.-L]
Performance Requirements for Packaged Water Chillers (1)

Forming Part of Sentences 5.2.12.1.(1), 6.2.2.4.(2), 6.2.2.5.(1) and 8.4.4.18.(6)

Minimum
Performance

(2)
Type of Equipment

Cooling or
Heating

Capacity, kW

Performance
Testing

Standard

Rating
Conditions

Path
A (3)

Path
B (1)

< 528

COPc
=

2.985
IPLV

=
4.048

COPc
=
2.866
IPLV
=
4.669Air-cooled, with or without

remote condensers, all types of
compressors

≥ 528

COPc
=

2.985
IPLV

=
4.137

COPc
=

2.866
IPLV

=
4.758

Water-cooled, rotary screw,
scroll, or reciprocating
compressor

< 264

CAN/CSA-
C743

See
standard

COPc
=

4.694
IPLV

=
5.867

COPc
=

4.513
IPLV

=
7.041

Footnote
1

PROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table Footnote
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Minimum
Performance

(2)
Type of Equipment

Cooling or
Heating

Capacity, kW

Performance
Testing

Standard

Rating
Conditions

Path
A (3)

Path
B (1)

≥ 264 and <
528

COPc
=

4.889
IPLV

=
6.286

COPc
=

4.694
IPLV

=
7.184

≥ 528 and <
1 055

COPc
=

5.334
IPLV

=
6.519

COPc
=

5.177
IPLV

=
8.001

≥ 1 055 and
< 2 110

COPc
=

5.771
IPLV

=
6.770

COPc
=

5.633
IPLV

=
8.586

≥ 2 110

COPc
=

6.286
IPLV

=
7.041

COPc
=

6.018
IPLV

=
9.264

Water-cooled, centrifugal
compressor

< 528

COPc
=

5.771
IPLV

=
6.401

COPc
=

5.065
IPLV

=
8.001

PROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table Footnote
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Minimum
Performance

(2)
Type of Equipment

Cooling or
Heating

Capacity, kW

Performance
Testing

Standard

Rating
Conditions

Path
A (3)

Path
B (1)

≥ 528 and <
1 055

COPc
=

5.771
IPLV

=
6.401

COPc
=

5.544
IPLV

=
8.801

≥ 1 055 and
< 1 407

COPc
=

6.286
IPLV

=
6.770

COPc
=

5.917
IPLV

=
9.027

≥ 1 407

COPc
=

6.286
IPLV

=
7.041

COPc
=

6.018
IPLV

=
9.264

Single-effect absorption, air-
cooled

COPc =
0.600

Single-effect absorption, water-
cooled

COPc =
0.700

Double-effect absorption, indirect
fire

COPc =
1.000

IPLV = 1.050

Double-effect absorption, direct
fire

All capacities

COPc =
1.000

IPLV = 1.000

Notes to Table [5.2.12.1.-L] :

Components or equipment regulated in the “Energy Efficiency Regulations” at the time of
publication of the Code (see Article 1.1.1.3. of Division A).

(1)
PROPOSED CHANGE Table Footnotereferrer

PROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table Footnote

Footnote
1

Footnote
2
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The symbols and abbreviations that appear in this column have the following meanings:

COPc

= coefficient of performance in cooling mode, in W/W

IPLV

= integrated part-load value (no units)

(2)
PROPOSED CHANGE Table Footnotereferrer

Chillers are permitted to comply with either Path A or Path B of CAN/CSA-C743. Path A is
generally better suited to full-load applications (i.e., where chillers operate a significant amount of
the time at full load), while Path B is generally better suited to part-load applications.

(3)
PROPOSED CHANGE Table Footnotereferrer

Table [5.2.12.1.-M]
Performance Requirements for Heat Pumps and Heat Recovery Chiller Packages

Forming Part of Sentences 5.2.12.1.(1), 6.2.2.4.(2), 6.2.2.5.(1) and 8.4.4.18.(6)

Minimum
Performance

(1)
Type of Equipment

Cooling
or

Heating
Capacity,

kW

Performance
Testing

Standard

Rating
Conditions

Path
A (2)

Path
B (2)

< 528

COPc
=

2.836
IPLV

=
3.846

COPc
=

2.723
IPLV

=
4.436

Air-source heat pumps, in cooling mode

≥ 528

COPc
=

2.836
IPLV

=
3.930

COPc
=

2.723
IPLV

=
4.520

Water-source heat pumps and heat
recovery chillers, rotary screw, scroll, or
reciprocating compressor, in cooling
mode

< 264

ANSI/AHRI
551/591 (SI)

See
standard

COPc
=

4.659
IPLV

=
5.574

COPc
=

4.287
IPLV

=
6.689

Footnote
3

PROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table Footnote
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Minimum
Performance

(1)
Type of Equipment

Cooling
or

Heating
Capacity,

kW

Performance
Testing

Standard

Rating
Conditions

Path
A (2)

Path
B (2)

≥ 264 and
< 528

COPc
=

4.645
IPLV

=
5.972

COPc
=

4.459
IPLV

=
6.825

≥ 528 and
< 1 055

COPc
=

5.067
IPLV

=
6.193

COPc
=

4.918
IPLV

=
7.601

≥ 1 055
and <
2 110

COPc
=

5.482
IPLV

=
6.432

COPc
=

5.351
IPLV

=
8.157

≥ 2 110

COPc
=

5.072
IPLV

=
6.689

COPc
=

5.717
IPLV

=
8.801

Water-source heat pumps and heat
recovery chillers, centrifugal
compressor, in cooling mode

< 264

COPc
=

5.482
IPLV

=
6.081

COPc
=

4.812
IPLV

=
7.601

PROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table Footnote
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Minimum
Performance

(1)
Type of Equipment

Cooling
or

Heating
Capacity,

kW

Performance
Testing

Standard

Rating
Conditions

Path
A (2)

Path
B (2)

≥ 264 and
< 528

COPc
=

5.482
IPLV

=
6.081

COPc
=

5.267
IPLV

=
6.361

≥ 528 and
< 1 055

COPc
=

5.972
IPLV

=
6.432

COPc
=

5.621
IPLV

=
8.567

≥ 1 055

COPc
=

5.972
IPLV

=
6.689

COPc
=

5.717
IPLV

=
8.801

Notes to Table [5.2.12.1.-M] :

The symbols and abbreviations that appear in this column have the following meanings:

COPc

= coefficient of performance in cooling mode, in W/W

IPLV

= integrated part-load value (no units)

(1)
PROPOSED CHANGE Table Footnotereferrer

Chillers are permitted to comply with either Path A or Path B of CAN/CSA-C743. Path A is
generally better suited to full-load applications (i.e., where chillers operate a significant amount of
the time at full load), while Path B is generally better suited to part-load applications.

(2)
PROPOSED CHANGE Table Footnotereferrer

PROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table Footnote

Footnote
1

Footnote
2
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Table [5.2.12.1.-N]
Performance Requirements for Heat Pumps and Heat Recovery Chiller Packages Based on

Leaving Water Temperature
Forming Part of Sentences 5.2.12.1.(1), 6.2.2.4.(2), 6.2.2.5.(1) and 8.4.4.18.(6)

Minimum
Performance (2)

Type of Equipment

Cooling
or

Heating
Capacity,

kW

Performance
Testing

Standard

Rating
Conditions

(1)
If

LWT
=

40ºC

If
LWT

=
50ºC

If
LWT

=
60ºC

EAT = 8ºC
db / 6ºC wb

COPh
=

3.350

COPh
=
2.720

COPh
=
2.330Air-source heat pumps, in

heating mode
All

capacities EAT =
–8ºC db /
–9ºC wb

COPh
=

2.250

COPh
=
1.920

COPh
=
1.640

EST / LST
= 12ºC /

7ºC

COPh
=

4.760

COPh
=
3.610

COPh
=
2.660

< 1 055
EST / LST
= 24ºC /

19ºC
— —

COPh
=
3.530

EST / LST
= 12ºC /

7ºC

COPh
=

5.060

COPh
=
3.880

COPh
=
2.950

Water-source heat pumps,
rotary screw, scroll,
reciprocating or centrifugal
compressor, in heating mode

≥ 1 055
EST / LST
= 24ºC /

19ºC
— —

COPh
=
3.870

Heat recovery chillers, rotary
screw, scroll, reciprocating or
centrifugal compressor,
simultaneous heating and
cooling modes

< 1 055

ANSI/AHRI
551/591 (SI)

EST / LST
= 12ºC /

7ºC

COPhr
=

8.550

COPhr
=

6.290

COPhr
=

4.390

PROPOSED CHANGE Table FootnotePROPOSED CHANGE Table Footnote
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Minimum
Performance (2)

Type of Equipment

Cooling
or

Heating
Capacity,

kW

Performance
Testing

Standard

Rating
Conditions

(1)
If

LWT
=

40ºC

If
LWT

=
50ºC

If
LWT

=
60ºC

EST / LST
= 24ºC /

19ºC
— —

COPhr
=

6.100

EST / LST
= 12ºC /

7ºC

COPhr
=

9.140

COPhr
=

6.850

COPhr
=

4.960
≥ 1 055

EST / LST
= 24ºC /

19ºC
— —

COPhr
=

6.800

Notes to Table [5.2.12.1.-N] :

The abbreviations that appear in this column have the following meanings:

db

= dry-bulb outdoor air temperature

EAT

= entering air temperature

EST

= entering source temperature

LST

= leaving source temperature

wb

= wet-bulb outdoor air temperature

(1)
PROPOSED CHANGE Table Footnotereferrer

PROPOSED CHANGE Table FootnotePROPOSED CHANGE Table Footnote

Footnote
1

Footnote
2
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The symbols and abbreviations that appear in this column have the following meanings:

COPh

= coefficient of performance in heating mode, in W/W

COP hr

= coefficient of performance in heat-recovery mode, in W/W

LWT

= leaving water temperature

(2)
PROPOSED CHANGE Table Footnotereferrer

Table [5.2.12.1.-O]
Performance Requirements for Boilers

Forming Part of Sentences 5.2.12.1.(1), 6.2.2.4.(2), 6.2.2.5.(1) and 8.4.4.18.(6)

Type of
Equipment

Cooling or
Heating

Capacity, kW

Performance
Testing Standard

Rating
Conditions

Minimum Performance (1)

< 88 —
Must be equipped with

automatic water temperature
control (3)Electric

≥ 88

(2)

— —

< 88 CAN/CSA-P.2
See

standard
AFUE = 90% (water) (3)

AFUE = 82% (steam) (3)

≥ 88 and < 733
See

standard
Et ≥ 90% (water)
Et ≥ 81% (steam)

Gas-fired
(4)

≥ 733 and
< 2 930

DOE 10 CFR, Part
431, Subpart E,

Appendix A See
standard

Ec ≥ 90% (water)
Et ≥ 82% (steam)

< 88 CAN/CSA-P.2
See

standard
AFUE = 86% (water)
AFUE = 85% (steam)

≥ 88 and < 733
See

standard
Et = 87% (water)
Et = 84% (steam)

Oil-fired

≥ 733 and
< 2 930

DOE 10 CFR, Part
431, Subpart E,

Appendix A See
standard

Ec = 88% (water)
Et = 85% (steam)

Notes to Table [5.2.12.1.-O] :

PROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table Footnote
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The symbols and abbreviations that appear in this column have the following meanings:

AFUE

= annual fuel utilization efficiency

Ec

= combustion efficiency

Et

= thermal efficiency

(1)
PROPOSED CHANGE Table Footnotereferrer

No standards address the heating performance efficiency of electric boilers; however, their thermal
efficiency is typically normalized at 97% in the testing standards.

(2)
PROPOSED CHANGE Table Footnotereferrer

Components or equipment regulated in the “Energy Efficiency Regulations” at the time of
publication of the Code (see Article 1.1.1.3. of Division A).

(3)
PROPOSED CHANGE Table Footnotereferrer

Includes propane.(4)
PROPOSED CHANGE Table Footnotereferrer

Table [5.2.12.1.-P]
Performance Requirements for Warm-Air Furnaces, Combination Warm-Air Furnace/Air-

conditioning Units, Duct Furnaces and Unit Heaters
Forming Part of Sentences 5.2.12.1.(1), 6.2.2.4.(2), 6.2.2.5.(1) and 8.4.4.18.(6)

Type of
Equipment

Cooling or
Heating

Capacity, kW

Performance Testing
Standard

Rating
Conditions

Minimum
Performance

(1)

< 66
DOE 10 CFR, Part 430,

Subpart B, Appendix Aa (2)

FER = 0.044
× Qmax + 165

(3) (4)
Electric
furnaces

≥ 66 (2)

—

—

Without
integrated

cooling

AFUE = 95%
(3)

FER = 0.044
× Qmax + 195Gas-fired warm-

air furnaces (5)

(6)
≤ 66

CAN/CSA-P.2 and DOE 10
CFR, Part 430, Subpart B,

Appendix Aa Outdoor
furnaces with

integrated
cooling

AFUE = 78%
(3)

FER = 0.044
× Qmax + 199

Footnote
1

Footnote
2

Footnote
3

Footnote
4

PROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table Footnote
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Type of
Equipment

Cooling or
Heating

Capacity, kW

Performance Testing
Standard

Rating
Conditions

Minimum
Performance

(1)

Through-the-
wall, with
integrated

cooling

AFUE = 90%
(3)

FER = 0.044
× Qmax + 195

Three-phase
electric supply

AFUE = 78%
or Et = 80%

> 66 and ≤
117

ANSI Z21.47/CSA 2.3

See standard Et = 81%

Gas-fired
packaged
furnaces (5)

≤ 2 931 CAN/CSA-P.8, Annex C See standard Et = 80%

Gas-fired duct
furnaces (5)

(6)
≤ 2 931 ANSI Z83.8/CSA 2.6 See standard Et = 81%

Gas-fired unit
heaters (3) (5) ≤ 2 931 CAN/CSA-P.11 See standard Et = 82%

≤ 66 CAN/CSA-P.2 See standard
Et = 84.5%

AFUE = 85%
(3)

Oil-fired warm-
air furnaces

> 66 CAN/CSA-B140.4 See standard Et = 82%

Oil-fired duct
furnaces and
unit heaters

All capacities CAN/CSA-B140.4 See standard Et = 81%

Notes to Table [5.2.12.1.-P] :

PROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table Footnote
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The symbols and abbreviations that appear in this column have the following meanings:

AFUE

= annual fuel utilization efficiency

Et

= thermal efficiency

FER

= fan energy rating, in W per 472 L/s

Qmax

= maximum airflow provided by the furnace at test conditions, in cfm

(1)
PROPOSED CHANGE Table Footnotereferrer

No standards address the heating performance efficiency of electric furnaces; however, their
thermal efficiency is typically normalized at 97% in the testing standard, which addresses fan
efficiency rating only.

(2)
PROPOSED CHANGE Table Footnotereferrer

Components or equipment regulated in the “Energy Efficiency Regulations” at the time of
publication of the Code (see Article 1.1.1.3. of Division A).

(3)
PROPOSED CHANGE Table Footnotereferrer

Must be equipped with a high-efficiency constant torque or constant airflow fan motor.(4)
PROPOSED CHANGE Table Footnotereferrer

Includes propane.(5)
PROPOSED CHANGE Table Footnotereferrer

Excludes gas-fired outdoor packaged units.(6)
PROPOSED CHANGE Table Footnotereferrer

Table [5.2.12.1.-Q]
Performance Requirements for Other Fuel-Burning Equipment and Appliances

Forming Part of Sentences 5.2.12.1.(1), 6.2.2.4.(2), 6.2.2.5.(1) and 8.4.4.18.(6)

Type of Equipment

Cooling or
Heating

Capacity,
kW

Performance
Testing

Standard

Rating
Conditions

Minimum Performance (1)

Gas-fired fireplaces
and stoves, non-
decorative

All
capacities

CAN/CSA-
P.4.1

See
standard

FE = 50%, with direct vent
and auto shut-off device

without standing pilot light

Solid-fuel-burning
stoves

All
capacities

CAN/CSA-
B415.1

See
standard

Eo = 70%

Footnote
1

Footnote
2

Footnote
3

Footnote
4
Footnote
5
Footnote
6

PROPOSED CHANGE Table Footnote
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Type of Equipment

Cooling or
Heating

Capacity,
kW

Performance
Testing

Standard

Rating
Conditions

Minimum Performance (1)

Solid-fuel-burning
boilers

< 2 000 Eo = 75%

Gas-fired infrared
heaters, high-intensity
(2) (3)

EN 419-2
See

standard
NRE ≥ 55%

Gas-fired infrared
heaters, tubular and
low-intensity (2) (3)

≤ 117 per
burner

EN 416-2
See

standard
NRE ≥ 45%

Notes to Table [5.2.12.1.-Q] :

The symbols and abbreviations that appear in this column have the following meanings:

Eo

= overall efficiency

FE

= fireplace efficiency

NRE

= net radiant efficiency. NRE corresponds to the ratio of useful (dry) radiant
output to the heat input. CAN/ANSI/AHRI 1330-2015, “Performance Rating for
Radiant Output of Gas Fired Infrared Heaters,” uses the same test methods as EN
416-2 and EN 419-2. However, CAN/ANSI/AHRI 1330 reports test results as
gross radiant efficiency (GRE), which is the ratio between the corrected radiant
output to the heat input and is about 6%–9% lower than NRE, or as infrared factor
(IF), which relates to GRE.

(1)
PROPOSED CHANGE Table Footnotereferrer

Excludes gas-fired outdoor packaged units.(2)
PROPOSED CHANGE Table Footnotereferrer

Includes gas-fired patio heaters, high- or low-intensity, as applicable.(3)
PROPOSED CHANGE Table Footnotereferrer

[5.2.12.2.] 5.2.12.2. Heat Rejection Equipment
[1] 1) Except for equipment covered by Article 5.2.12.1. whose performance includes heat rejection

energy, this Article applies to standalone heat rejection equipment. (See Note A-5.2.12.2.(1).)

PROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table Footnote

Footnote
1

Footnote
2
Footnote
3

PROPOSED
CHANGE
A-5.2.12.2.(1)
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[2] 2) Standalone heat rejection equipment and their components shall comply with the
performance requirements stated in Table 5.2.12.2.

[3] 3) Constant speed fans shall operate with cycling control to maintain the leaving fluid
temperature or condensing temperature/pressure of the heat rejection equipment at the set-
point.

Table [5.2.12.2.] 5.2.12.2.
Heat Rejection Equipment Performance Requirements

Forming Part of Sentence [5.2.12.2.] 5.2.12.2.([2] 2)

Type of Equipment

Heat
Rejection
Capacity Standard

Rating
Conditions

Performance
Requirements (1) ,
electrical kW / thermal
kW (2)

Cooling towers and fluid coolers

centrifugal fan,
direct-contact

≤ 0.026

propeller or axial
fan, direct-contact

CTI ATC-105 (3)

and CTI STD-201
RS (3)

35°C entering
water

29.4°C leaving
water

23.9°C wet
bulb

≤ 0.013

centrifugal fan,
indirect-contact
evaporative

≤ 0.061

propeller or axial
fan, indirect-
contact
evaporative

CTI ATC-105 S
(3) and CTI

STD-201 RS (3)

38.9°C
entering water
32.2°C leaving

water
23.9°C wet

bulb
≤ 0.030 0.026

propeller or axial
fan, dry

All
capacities

CTI ATC-105 DS

46.1°C
entering water
40.6°C leaving

water
35°C dry bulb

≤ 0.113

Condensers

PROPOSED CHANGE Table 5.2.12.2. FootnotePROPOSED CHANGE Table 5.2.12.2. FootnotePROPOSED CHANGE Table 5.2.12.2. FootnotePROPOSED CHANGE Table 5.2.12.2. FootnotePROPOSED CHANGE Table 5.2.12.2. FootnotePROPOSED CHANGE Table 5.2.12.2. Footnote
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Type of Equipment

Heat
Rejection
Capacity Standard

Rating
Conditions

Performance
Requirements (1) ,
electrical kW / thermal
kW (2)

AmmoniaR-717
test fluid: (4)

35.7°C
condensing
temperature

60°C entering
gas

temperature
23.9°C wet

bulb

≤ 0.023

centrifugal fan,
indirect-contact
evaporative

All
capacities

CTI ATC-106
R-448A test

fluid: (4)

40.6°C
condensing
temperature

73.9°C
entering gas
temperature
23.9°C wet

bulb

≤ 0.019

PROPOSED CHANGE Table 5.2.12.2. FootnotePROPOSED CHANGE Table 5.2.12.2. FootnotePROPOSED CHANGE Table 5.2.12.2. FootnotePROPOSED CHANGE Table 5.2.12.2. Footnote
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Type of Equipment

Heat
Rejection
Capacity Standard

Rating
Conditions

Performance
Requirements (1) ,
electrical kW / thermal
kW (2)

R-717 test
fluid: (4)

35.7°C
condensing
temperature

60°C entering
gas

temperature
23.9°C wet

bulb

≤ 0.019

propeller or axial
fan, indirect-
contact
evaporative

R-448A test
fluid: (4)

40.6°C
condensing
temperature

73.9°C
entering gas
temperature
23.9°C wet

bulb

≤ 0.016

air-cooled ANSI/AHRI 460

51.7°C
condensing
temperature

87.8°C
entering gas
temperature

9.38.3°C
subcooling

35°C dry bulb

≤ 0.015

Notes to Table [5.2.12.2.] 5.2.12.2.:

“Performance Requirements” refers to the maximum allowed total motor power demand (i.e. fan
power demand combined with spray-pump power demand, where applicable) per unit of heat
rejection capacity at rating conditions.

(1)
PROPOSED CHANGE Table 5.2.12.2. Footnotereferrer

PROPOSED CHANGE Table 5.2.12.2. FootnotePROPOSED CHANGE Table 5.2.12.2. FootnotePROPOSED CHANGE Table 5.2.12.2. FootnotePROPOSED CHANGE Table 5.2.12.2. Footnote

Footnote
1

Footnote
2
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The effect of any project-specific accessories and options shall be included in the performance
calculation of the heat rejection equipment.

(2)
PROPOSED CHANGE Table 5.2.12.2. Footnotereferrer

The efficiencies and test procedures for both direct- and indirect-contact cooling towers are not
applicable to hybrid cooling towers, which contain separate wet and dry heat exchange sections.
The certification requirements stated in the standards do not apply to field-erected cooling towers.

(3)
PROPOSED CHANGE Table 5.2.12.2. Footnotereferrer

The R-717 test fluid refers to ammonia, and the R-448A test fluid is a zeotropic refrigerant.
Evaporative condensers intended for use with halocarbon refrigerants other than R-448A must
meet the minimum performance requirements listed in the Table with R-448A as the test fluid. For
ammonia, the condensing temperature is defined as the saturation temperature corresponding to the
refrigerant pressure at the condenser entrance. For R-448A, the condensing temperature is defined
as the arithmetic average of the dew point and the bubble point temperatures corresponding to the
refrigerant pressure at the condenser entrance.

(4)
PROPOSED CHANGE Table 5.2.12.2. Footnotereferrer

[5.2.12.3.] 5.2.12.3. Field-Assembled Equipment and Components

[5.2.12.4.] 5.2.12.4. Service Water Heating Equipment Used for Space Heating

Note A-5.2.12.1.(1) and 6.2.2.1.(1) Performance Requirements and Levels.
Performance Levels

The federal “Energy Efficiency Act,” which was introduced in 1992, provides for the development and
enforcement of regulations concerning minimum energy performance levels for energy-using products and
products that affect energy use, as well as the labeling of energy-using products and the collection of data on
energy use.

The “Energy Efficiency Regulations,” which came into effect in 1995, establish energy efficiency standards
for a wide range of energy-using products imported into Canada or manufactured in Canada with the objective
of eliminating the least energy-efficient products from the Canadian market. They set test procedures and
require that each product carry a verification mark from a product certification body accredited by the
Standards Council of Canada, which certifies that the product's energy performance is in compliance with the
Regulations' energy efficiency standard for that type of product. The Regulations are amended on a regular
basis in accordance with the federal government's regulatory process; a summary of the current Regulations is
available at www.nrcan.gc.ca/energy/regulations-codes-standards/6863 https://www.nrcan.gc.ca/energy-
efficiency/energy-efficiency-regulations/guide-canadas-energy-efficiency-regulations/6861.

Note A-5.2.12.2.(1) Heat Rejection Equipment.
Standalone heat rejection equipment refers to equipment, such as cooling towers, fluid coolers and condensers,
which can be categorized as follows:

• “Direct-contact” refers to equipment where the heat transfer fluid is in direct contact with the
atmosphere. Heat rejection to the environment is mainly realized by partial evaporation of water (the
heat transfer fluid). This is typical of most cooling towers where water is circulated in an open loop.

Footnote
3

Footnote
4
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• “Indirect-contact” (also called “closed-circuit”) refers to equipment where the heat transfer fluid
circulates in a heat exchanger thus separating it from the atmosphere. There is no evaporation of the
heat transfer fluid. This is typical of most refrigerant condensers and liquid coolers where the heat
transfer fluid is circulated in a closed loop.

• “Evaporative” refers to indirect-contact equipment whose heat rejection capacity is enhanced during
warm weather by spraying water on the air-side of the equipmentheat exchanger. The heat rejection
capacity of the equipment is increased due to the partial evaporation of the water circulated in an
open-loop. During cold weather, the water spray is stopped and the equipment operates as strictly
air-cooled. This is typical of closed-circuit (indirect-contact) cooling towers and evaporative
condensers.

• “Air-cooled” refers to indirect-contact equipment where heat rejection is realized by passing air over
the heat exchanger, which cools or condenses the heat transfer fluid. This is typical of most
condensers and liquid coolers.

RATIONALE

Problem

A line by line review of the Table 5.2.12.1.(Unitary and Packaged HVAC Equipment Performance
Requirements) and Table 5.2.12.2.(Heat Rejection Equipment Performance Requirements) identified that:

• equipment performance requirement in NECB 2017 are missing some equipment that is now
commonly used,

• the minimum performance requirements are not harmonized with the federal energy efficiency
regulations, ASHRAE 90.1-2019, CSA standards and other applicable North American documents,

• some reference documents or their editions are not aligned with the new proposed requirements,
• the tables contain typos or other missing requirements, which could lead to inconsistencies for the

code users.

Justification - Explanation

The proposed change improves the prescriptive requirements for HVAC equipment performance by:

• including equipment performance requirements that were previously missing,
• changing the listed performance requirements for selected equipment types to align with the

forthcoming amendments to the federal energy efficiency regulations,
• aligning with applicable ASHRAE and CSA standards,
• updating certain equipment test standards to their latest applicable versions,
• correcting typos and table presentation, and adding other ancillary requirements.

The proposed change will result in the latest equipment requirements reflected in the NECB, better
harmonization with applicable standards and presenting the information in a more coherent way for the Code
users.
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Impact analysis

The proposed change aligns the NECB requirements with the forthcoming amendments to the federal energy
efficiency regulations and other applicable standards. In these instances, the proposed change is about
reflecting the current industry/market practice and, as such, there will be no material cost implications to the
prescriptive path. A small impact on the reference building in the performance path may be expected and the
cost impact is not material.

Where available, higher performance requirements present in CSA standards and ASHRAE 90.1-2019 and
higher than federal energy efficiency regulations and other applicable standards have been retained as the
requirements for this proposed change. These requirements exist in the CSA standards as the minimum
performance requirements to obtain the right to use the “high performance” label. Since these requirements
have been in existence in the documents for many years in most instances, it is expected that many such
equipment are already available on the market. Regarding the requirements obtained from ASHRAE
90.1-2016, many of the available products on the Canadian market already meet these requirements. Thus, it is
expected that cost implications due to this specific change will be small and met by a suitably short payback.

Enforcement implications

None, could be done using existing infrastructure.

Who is affected

Designers, manufacturers, builders, owners, specification writers and building officials.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[5.2.12.1.] 5.2.12.1. ([1] 1) [F95,F98,F99-OE1.1]

[5.2.12.2.] 5.2.12.2. ([1] 1) no attributions

[5.2.12.2.] 5.2.12.2. ([2] 2) [F95,F97,F98,F99-OE1.1]

[5.2.12.2.] 5.2.12.2. ([3] 3) [F95,F97-OE1.1]

[5.2.12.3.] 5.2.12.3. ([1] 1) [F99-OE1.1]

[5.2.12.4.] 5.2.12.4. ([1] 1) [F98-OE1.1]
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Proposed Change 1630

PROPOSED CHANGE

[6.2.2.] 6.2.2. Water Heating Equipment and Storage Vessels

[6.2.2.1.] 6.2.2.1. Equipment Efficiency
[1] 1) Service water heaters and pool heaters with the capacities listed in Table 6.2.2.1. shall comply with

the performance requirements stated therein. (See Notes A-6.2.2.1.(1) and A-5.2.12.1.(1) and
6.2.2.1.(1).)

Table [6.2.2.1.-A] 6.2.2.1.
Service Water Heating Equipment Performance Standards

Forming Part of Sentences 5.2.12.4.(1), [6.2.2.1.] 6.2.2.1.([1] 1), [6.2.2.4.] 6.2.2.4.([2] 2), [6.2.2.5.]
6.2.2.5.([1] 1), 6.3.2.5.(1) and 6.3.2.6.(1)

Service Water Heaters

Component Input Capacity,
L

Vt, L
(US
gal.)

Input/Vt,
W/L

(Btu/h/US
gal.)

Standard Rating
Conditions

Performance
Requirement

(1)

SL ≤ 35 +
0.20Vr

(top inlet) (2)

Electric,
storage-type

≤ 12
kW

50 – 270 — — CAN/CSA-C191
See

standard SL ≤ 40 +
0.20Vr

(bottom inlet)
(2)

Submit a comment

Code Reference(s): NECB17 Div.B 6.2.2.
Subject: Service Water Heating Equipment Efficiency Table

Title: Service Water Heating Equipment Performance Requirements

Description: This proposed change updates the minimum performance
requirements stated in Table 6.2.2.1. to align them with ASHRAE
90.1-2019 requirements and Canada’s Energy Efficiency
Regulations, and introduces requirements for new types of
equipment.

PROPOSED
CHANGE
A-6.2.2.1.(1)

PROPOSED
CHANGE
A-5.2.12.1.(1)
and
6.2.2.1.(1)

PROPOSED CHANGE Table 6.2.2.1. FootnotePROPOSED CHANGE Table 6.2.2.1. FootnotePROPOSED CHANGE Table 6.2.2.1. Footnote
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SL ≤
(0.472Vr) –

38.5
(top inlet) (2)

—
> 270
and

≤ 454
SL ≤

(0.472Vr) –
33.5

(bottom inlet)
(2)

> 12
kW

> 454
ANSI
Z21.10.3/CSA 4.3
(3)

Δt = 44.4°C
(80°F)

Et ≥ 98%

Electric,
instantaneous

> 12
kW

— — —
ANSI

Z21.10.3/CSA 4.3
Δt = 44.4°C

(80°F)
Et ≥ 98%

Heat pump
water heaters

≤ 24 A
and

≤ 250
V

— — — CAN/CSA-C745 — EF ≥ 2.1

< 22
kW

CAN/CSA-P.3
EF ≥ 0.67 –

0.0005Vr
(2)

22 –
117
kW

— — — Et ≥ 80%

—
< 310
(4000)

Δt = 50°C
(90°F)

Et ≥ 80%

<
37.8
(10)

— Et ≥ 80% (4)

Gas-fired,
storage-type

> 117
kW

—

≥
37.8
(10)

≥ 310
(4000)

ANSI
Z21.10.3/CSA 4.3

Δt = 50°C
(90°F)

Et ≥ 77% (4)

Gas-fired,
instantaneous

14.7 –
73.2
kW

< 7.57 — — CAN/CSA-P.7
See

standard
EF ≥ 0.8

≤ 61.5
kW

— — —
DOE 10 CFR,
Part 430, Subpart
B, Appendix E

—
EF ≥ 0.59 –
0.0005 Vm

Oil-fired,
instantaneous

Others — —
< 310
(4000)

ANSI
Z21.10.3/CSA 4.3

Δt = 50°C
(90°F)

Et ≥ 78% (4)

SL ≤ 1.3 +
95/Vr

(3)

PROPOSED CHANGE Table 6.2.2.1. FootnotePROPOSED CHANGE Table 6.2.2.1. FootnotePROPOSED CHANGE Table 6.2.2.1. FootnotePROPOSED CHANGE Table 6.2.2.1. FootnotePROPOSED CHANGE Table 6.2.2.1. FootnotePROPOSED CHANGE Table 6.2.2.1. FootnotePROPOSED CHANGE Table 6.2.2.1. FootnotePROPOSED CHANGE Table 6.2.2.1. Footnote
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<
37.8
(10)

— Et ≥ 80% (4)

≥
37.8
(10)

≥ 310
(4000)

Δt = 50°C
(90°F)

Et ≥ 77%
SL ≤ 2.3 +
67/Vr

(3)

≤ 190 CAN/CSA-B211

≤ 30.5
kW > 190 (2)

— — DOE 10 CFR,
Part 430, Subpart

B, Appendix E

—
EF ≥ 0.59 –
0.0005 Vr

—
< 310
(4000)

Δt = 50°C
(90°F)

EF ≥ 0.55

<
37.8
(10)

— EF ≥ 0.55

Oil-fired,
storage-type

> 30.5
kW

> 190

≥
37.8
(10)

≥ 310
(4000)

ANSI
Z21.10.3/CSA 4.3

Δt = 50°C
(90°F)

EF ≥ 0.55
SL ≤ 2.3 +
67/Vr

(3)

Pool Heaters

Component Input Capacity,
L

Vt, L
(US
gal.)

Input/Vt,
W/L

(Btu/h/US
gal.)

Standard Rating
Conditions

Performance
Requirement

(1)

Gas-fired (3)
<

117.2
kW

Et ≥ 78%

Oil-fired —

— — —
ANSI Z21.56/CSA

4.7
—

Et ≥ 78% (4)

Notes to Table [6.2.2.1.-A] 6.2.2.1.:

PROPOSED CHANGE Table 6.2.2.1. FootnotePROPOSED CHANGE Table 6.2.2.1. FootnotePROPOSED CHANGE Table 6.2.2.1. FootnotePROPOSED CHANGE Table 6.2.2.1. FootnotePROPOSED CHANGE Table 6.2.2.1. FootnotePROPOSED CHANGE Table 6.2.2.1. FootnotePROPOSED CHANGE Table 6.2.2.1. Footnote
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The symbols and abbreviations used in this column have the following meanings:

SL = standby losses, in %/h or in W, depending on standard

Et
= thermal efficiency with 38.9°C (70°F) water temperature difference

EF = energy factor, a ratio of energy output over energy consumption over a 24 h period

Vr
= rated volume, as specified by manufacturer

Vm
= volume of tank, as measured in accordance with the listed test standard

(1)
PROPOSED CHANGE Table 6.2.2.1. Footnotereferrer

Components or equipment regulated in the “Energy Efficiency Regulations” at the time of publication of
the Code (see Article 1.1.1.3. of Division A).

(2)
PROPOSED CHANGE Table 6.2.2.1. Footnotereferrer

When testing an electric storage-type service water heater for standby losses using the test procedure
described in Section 2.9. of the referenced standard, the electrical supply voltage shall be maintained
within ±1% of the centre of the voltage range specified on the water heater nameplate. Also, when needed
for calculations, the thermal efficiency (Et) shall be 98%.

(3)
PROPOSED CHANGE Table 6.2.2.1. Footnotereferrer

Includes propane.(4)
PROPOSED CHANGE Table 6.2.2.1. Footnotereferrer

Table [6.2.2.1.-B]
Service Water Heating Equipment Performance Requirements

Forming Part of Sentences 5.2.12.4.(1), 6.2.2.1.(1), 6.2.2.4.(2), 6.2.2.5.(1), 6.3.2.5.(1) and 6.3.2.6.(1)

Type of
Equipment

Input
Power

Rated
Storage

Capacity,
(Vr), L

Volume
of

Tank,
(Vs), L

Input/Vs,
W/L

Performance
Testing

Standard

Rating
Conditions

(1)

Performance
Requirement

(2) (3)

Electric-Powered Service Water Heaters

Bottom
inlet

SL ≤ 40 +
(0.2 Vr)≥ 50 and

≤ 270
Top inlet

SL ≤ 35 +
(0.2 Vr)

Bottom
inlet

SL ≤ (0.472
Vr) – 33.5

Storage-type
(4) ≤ 12 kW

> 270
and ≤ 454

— —
CAN/CSA-

C191

Top inlet
SL ≤ (0.472
Vr) – 38.5

Footnote
1

Footnote
2

Footnote
3

Footnote
4

PROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table Footnote
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Type of
Equipment

Input
Power

Rated
Storage

Capacity,
(Vr), L

Volume
of

Tank,
(Vs), L

Input/Vs,
W/L

Performance
Testing

Standard

Rating
Conditions

(1)

Performance
Requirement

(2) (3)

FHR < 68
UEF ≥

0.8808 −
(0.0030 Vs)

68 ≤ FHR <
193

UEF ≥
0.9254 −

(0.0011 Vs)

193 ≤ FHR
< 284

UEF ≥
0.9307 −

(0.0008 Vs)

≥ 76 and
≤ 454

DOE 10 CFR,
Part 430,

Subpart B,
Appendix E

FHR ≥ 284
UEF ≥

0.9349 −
(0.0004 Vs)

FHR < 68
UEF ≥

0.6323 −
(0.0058 Vs)

68 ≤ FHR <
193

UEF ≥
0.9188 −

(0.0031 Vs)

193 ≤ FHR
< 284

UEF ≥
0.9577 −

(0.0023 Vs)

Storage-type,
table-top

≤ 12 kW
≥ 76 and

≤ 454
— —

DOE 10 CFR,
Part 430,

Subpart B,
Appendix E

FHR ≥ 284
UEF ≥

0.9884 −
(0.0016 Vs)

FHR < 68
UEF ≥

1.9236 −
(0.0011 Vs)

68 ≤ FHR <
193

UEF ≥
2.0440 −

(0.0011 Vs)

193 ≤ FHR
< 284

UEF ≥
2.1171 −

(0.0011 Vs)

Storage-type,
heat pump

≤ 24 A
and ≤ 250

V

≥ 76 and
≤ 454

— —

DOE 10 CFR,
Part 430,

Subpart B,
Appendix E

FHR ≥ 284
UEF ≥

2.2418 −
(0.0011 Vs)

PROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table Footnote
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Type of
Equipment

Input
Power

Rated
Storage

Capacity,
(Vr), L

Volume
of

Tank,
(Vs), L

Input/Vs,
W/L

Performance
Testing

Standard

Rating
Conditions

(1)

Performance
Requirement

(2) (3)

Storage-type
(4) > 12 kW — — —

ANSI
Z21.10.3/CSA

4.3 (5) or
DOE 10 CFR,

Part 431,
Subpart G,
Appendix B

ΔT =
44.4°C

SL ≤ 0.3 +
102.2/Vs
(%/hr)

≤ 12 kW UEF ≥ 0.91

Instantaneous > 12 kW
and ≤ 59

kW

< 7.6 — — CAN/CSA-P.3
All values

of FHR UEF ≥ 0.80

Fuel-Fired Service Water Heaters

≥ 76
and <
380

—
EF ≥ 0.675 –
(0.00039 Vr)

FHR < 68
UEF ≥

0.3456 –
(0.0020 Vs)

68 ≤ FHR <
193

UEF ≥
0.5982 –

(0.0019 Vs)

193 ≤ FHR
< 284

UEF ≥
0.6483 –

(0.0017 Vs)

≥ 76
and <
208

FHR ≥ 284
UEF ≥

0.6920 –
(0.0013 Vs)

FHR < 68
UEF ≥

0.6470 –
(0.0023 Vs)

68 ≤ FHR <
193

UEF ≥
0.7689 –

(0.0019 Vs)

Gas-fired,
storage-type
(4) (6)

< 22 kW —

≥ 208
and <
380

— CAN/CSA-P.3

193 ≤ FHR
< 284

UEF ≥
0.7897 –

(0.0015 Vs)

PROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table Footnote
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Type of
Equipment

Input
Power

Rated
Storage

Capacity,
(Vr), L

Volume
of

Tank,
(Vs), L

Input/Vs,
W/L

Performance
Testing

Standard

Rating
Conditions

(1)

Performance
Requirement

(2) (3)

FHR ≥ 284
UEF ≥

0.8072 –
(0.0011 Vs)

> 22 kW
and ≤ 31

kW
≤ 454 CAN/CSA-P.3

All values
of FHR

UEF ≥
0.8107 –

(0.0030 Vs)

All others —

— — DOE 10 CFR,
Part 431,

Subpart G,
Appendix A

ΔT = 50°C

Et ≥ 90%
SL ≤ 0.84
(Q/0.234 +
16.57√ Vs)

< 6.4 L/min UEF ≥ 0.86
< 59 kW ≤ 7.6 CAN/CSA-P.3

≥ 6.4 L/min UEF ≥ 0.87
Gas-fired,
instantaneous
(4) (6) (7)

All others —

— ≥ 310 DOE 10 CFR,
Part 431,

Subpart G,
Appendix C

— Et ≥ 94%

CAN/CSA-
B211

— EF ≥ 0.68 –
(0.0005 Vr)

FHR < 68
UEF ≥

0.2509 –
(0.00032 Vs)

68 ≤ FHR <
193

UEF ≥
0.5330 –

(0.00042 Vs)

193 ≤ FHR
< 284

UEF ≥
0.6078 –

(0.00042 Vs)

≤ 30.5
kW

> 76 — —

CAN/CSA-P.3

FHR ≥ 284
UEF ≥

0.6815 –
(0.00037 Vs)

Oil-fired,
storage-type
(4)

> 30.5
kW and
≤ 41 kW

≤ 454 — < 310 CAN/CSA-P.3
All values

of FHR

UEF ≥
0.6741 –

(0.00035 Vs)

PROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table Footnote
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Type of
Equipment

Input
Power

Rated
Storage

Capacity,
(Vr), L

Volume
of

Tank,
(Vs), L

Input/Vs,
W/L

Performance
Testing

Standard

Rating
Conditions

(1)

Performance
Requirement

(2) (3)

All others

— — DOE 10 CFR,
Part 431,

Subpart G,
Appendix A

—
Et ≥ 80% SL
≤ (Q/0.234 +
16.57√ Vs)

≤ 61.5
kW

— —

—

DOE 10 CFR,
Part 430,

Subpart B,
Appendix E

—
EF ≥ 0.59 –
(0.0005 Vs)

< 37.8 — Et ≥ 80%
Oil-fired,
instantaneous
(4)

All others —
≥ 37.8

≥ 310

DOE 10 CFR,
Part 431,

Subpart G,
Appendix A

ΔT = 50°C

Et ≥ 78%
SL ≤

(Q/0.234 +
16.57√ Vs)

Solar Thermal Service Water Heaters

With electric
back-up

— — —
SEF ≥ 1.4

With gas-fired
back-up (6)

All
capacities — — —

ICC
900/SRCC

300

See
standard

SEF ≥ 0.9

Pool Heaters

Gas-fired (5)

(6)
< 117.2

kW

ANSI
Z21.56/CSA
4.7 or CSA

P.6

Et ≥ 82%

Oil-fired —

— — —

CSA B140.12

See
standard

Et ≥ 78%

Heat pump All values

— —

—
ANSI/AHRI

1160

Outdoor air
10°C db /
6.8°C wb
26.7°C
entering

water

4.0 COP

Notes to Table [6.2.2.1.-B] :

PROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table FootnotePROPOSED CHANGE Table Footnote
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The symbols and abbreviations used in this column have the following meanings:

db = dry-bulb outdoor air temperature

FHR = first-hour rating: the amount of hot service water supplied within the first hour, in L

ΔT = difference in temperature of water from inlet versus water from outlet of water
heater

wb = wet-bulb outdoor air temperature

(1)
PROPOSED CHANGE Table Footnotereferrer

The symbols and abbreviations used in this column have the following meanings:

COP = coefficient of performance

Et
= thermal efficiency with a 38.9°C (70°F) water temperature difference

EF = energy factor

Q = rated input, in kW

SEF = solar energy factor: a normalized ratio of energy output over energy consumption
(only electricity or fuel input) over a 24-h period

SL = standby losses, in %/h or in W, depending on which testing standard is used

UEF = uniform energy factor

Vr
= rated volume, as specified by the manufacturer

Vs
= volume of tank, as measured in accordance with the listed test standard, in L

(2)
PROPOSED CHANGE Table Footnotereferrer

Where more than one performance requirement applies to a given type/capacity/size combination, the
equipment must comply with at least one of them.

(3)
PROPOSED CHANGE Table Footnotereferrer

Components or equipment regulated in the “Energy Efficiency Regulations” at the time of publication of
the Code (see Article 1.1.1.3. of Division A).

(4)
PROPOSED CHANGE Table Footnotereferrer

When testing an electric storage-type service water heater for standby losses using the test procedure
described in Section 2.9. of the referenced standard, the electrical supply voltage shall be maintained
within ±1% of the centre of the voltage range specified on the water heater nameplate. Also, when needed
for calculations, the thermal efficiency (Et) shall be 98%.

(5)
PROPOSED CHANGE Table Footnotereferrer

Includes propane.(6)
PROPOSED CHANGE Table Footnotereferrer

See also Article 6.2.2.3.(7)
PROPOSED CHANGE Table Footnotereferrer

Footnote
1

Footnote
2

Footnote
3

Footnote
4

Footnote
5

Footnote
6
Footnote
7
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[6.2.2.2.] 6.2.2.2. Equipment Insulation

[6.2.2.3.] 6.2.2.3. Solar Thermal Service Water Heating Equipment

[6.2.2.4.] 6.2.2.4. Combination Service Water Heating and Space-Heating Equipment

[6.2.2.5.] 6.2.2.5. Space-Heating Equipment Used for Indirect Service Water Heating

RATIONALE

Problem

A line-by-line review of the Table 6.2.2.1., Service Water Heating Equipment Performance Standards, identified that
equipment performance requirements in NECB 2017 are missing some equipment that is commonly used and are not
harmonized with the federal energy efficiency regulation and other applicable north American standards.

Justification - Explanation

The proposed change improves the prescriptive requirements for equipment performance by:

• including equipment performance requirements that were previously missing
• changing the listed performance requirements for selected equipment types to align with the forthcoming

amendments to the federal energy efficiency regulations
• aligning with applicable ASHRAE and CSA standards
• updating certain equipment test standards to their latest applicable versions

The proposed change will result in the latest equipment requirements reflected in the NECB, better harmonization
with applicable standards and presenting the information in a more coherent way for the Code users.

Impact analysis

The proposed change aligns the NECB requirements with the forthcoming amendments to the federal energy
efficiency regulations and other applicable standards. In these instances, the proposed change reflects the current
industry/market practice and, as such, there will be no material cost implications to the prescriptive path. A small
impact on the reference building in the performance path may be expected, and the cost is not material.

Enforcement implications

None, could be done using existing infrastructure.

Who is affected

Designers, manufacturers, builders, specification writers and building officials.
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OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED PROVISIONS

[6.2.2.1.] 6.2.2.1. ([1] 1) [F96,F98-OE1.1]

[6.2.2.2.] 6.2.2.2. ([1] 1) [F93,F96-OE1.1]

[6.2.2.2.] 6.2.2.2. ([1] 1) no attributions

[6.2.2.2.] 6.2.2.2. ([2] 2) [F93,F96-OE1.1]

[6.2.2.3.] 6.2.2.3. ([1] 1) [F96,F98,F99-OE1.1]

[6.2.2.4.] 6.2.2.4. ([1] 1) [F95,F96,F98,F99-OE1.1]

[6.2.2.4.] 6.2.2.4. ([2] 2) [F95,F96,F98,F99-OE1.1]

[6.2.2.5.] 6.2.2.5. ([1] 1) [F95,F96,F98,F99-OE1.1]
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Proposed Change 1435

PROPOSED CHANGE

[6.2.3.1.] 6.2.3.1. Insulation
[1] 1) All piping conveying hot service water in circulating systems, non-circulating systems

without heat traps and non-circulating systems with electric heating elements along the pipes
to maintain temperature shall be insulated in accordance with Table 6.2.3.1. and
Sentences (2) to (4). (See Note A-6.2.3.1.(1).)

[2] 2) Where piping insulation has a thermal conductivity, as determined in accordance with
Sentence (4), that is greater than the range given in Table 6.2.3.1., the thickness given in the
Table shall be increased by the ratio u2/u1, where u1 is the value at the higher end of the
conductivity range for the operating temperature and u2 is the measured thermal conductivity
of the insulation at the mean rating temperature. (See Note A-6.2.3.1.(2) and (3).)

[3] 3) Where piping insulation has a thermal conductivity, as determined in accordance with
Sentence (4), that is lower than the range given in Table 6.2.3.1., the thickness given in the
Table may be decreased by the ratio u2/u1, where u1 is the value at the lower end of the
conductivity range for the operating temperature and u2 is the measured thermal conductivity
of the insulation at the mean rating temperature. (See Note A-6.2.3.1.(2) and (3).)

[4] 4) The thermal conductivity of piping insulation at the mean rating temperature shall be
determined in conformance with ASTM C 335/C 335M, "Steady-State Heat Transfer
Properties of Pipe Insulation".

[5] 5) On non-circulating systems with heat traps, the inlet and outlet piping between the storage or
heating vessel and the heat traps as well as the first 2.4 m of outlet piping downstream of the
heat trap, shall be insulated in accordance with Table 6.2.3.1. and Sentences 5.2.5.3.(4)
to (6).

[6] 6) The insulation thickness used to determine compliance with Table 6.2.3.1. shall be the
thickness of the insulation after installation. (See Note A-5.2.2.5.(2), 5.2.5.3.(8) and
6.2.3.1.(6).)

Submit a comment

Code Reference(s): NECB17 Div.B 6.2.3.1.
Subject: Piping and Duct Insulation

Title: Piping Insulation

Description: This proposed change prohibits the alteration of
manufactured insulation thicknesses for piping in service
water systems.

Related Code Change
Request(s):

CCR 1007

PROPOSED
CHANGE
A-6.2.3.1.(1)

PROPOSED
CHANGE
A-6.2.3.1.(2)
and
(3)

PROPOSED
CHANGE
A-6.2.3.1.(2)
and
(3)

PROPOSED
CHANGE
A-5.2.2.5.(2),
5.2.5.3.(8)
and
6.2.3.1.(6)
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[7] 7) Insulation on piping conveying hot service water that is installed in areas where it may be
subject to mechanical damage or weathering shall be protected.

[8] --) Manufactured insulation thicknesses shall not be altered.

Table [6.2.3.1.] 6.2.3.1.
Minimum Thickness of Piping Insulation for Service Water Heating Systems
Forming Part of Sentences [6.2.3.1.] 6.2.3.1.([1] 1) to ([3] 3), ([5] 5) and ([6] 6)

Thermal Conductivity of
Insulation

Location of
Piping

Conductivity
Range,
W/m·°C

Mean Rating
Temperature,

°C

Nominal Pipe
Diameter, in.

(mm)

Minimum Thickness of
Piping Insulation, (1)

mm

Runouts (1) ≤ 2
(51)

≤ 1 (25.4)

1¼ to 2 (32 to
51)

25.4

2½ to 4 (64 to
102)

Conditioned
space

0.035-0.040 38

≥ 5 (127)

38.1

Runouts (1) ≤ 2
(51)

38.1

≤ 1 (25.4)

1¼ to 2 (32 to
51)

63.5

2½ to 4 (64 to
102)

76.2

Unconditioned
space or
outside

0.046-0.049 38

≥ 5 (127) 88.9

Note to Table [6.2.3.1.] 6.2.3.1.:

The stated thicknesses apply to recirculating sections of service water heating systems and to the
first 2.4 m from storage tanks for non-recirculating systems.

(1)
PROPOSED CHANGE Table 6.2.3.1. Footnotereferrer

PROPOSED CHANGE Table 6.2.3.1. FootnotePROPOSED CHANGE Table 6.2.3.1. FootnotePROPOSED CHANGE Table 6.2.3.1. Footnote

Footnote
1
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RATIONALE

Problem

The Code does not currently address the cutting or modifying of manufactured insulation that is thicker than
required for the purpose. Altering insulation thickness may affect the physical or thermal properties or the
longevity of the installed insulation.

Justification - Explanation

Should the thickness of the manufactured insulation be reduced (e.g., cut out to fit over a support), the design
RSI will be reduced, resulting in either heat loss or heat gain in that area. For example, on cold pipes where
condensation is a potential issue, the reduced RSI will increase the heat loss and accelerate condensation.
Condensation on the surface of a duct or pipe will migrate into the adjacent insulation, further compromising
the RSI. Tampering with manufactured insulation may also affect the properties of the finished product, which
may affect its longevity (e.g., making it more friable). The addition of Sentence (8) ensures that the properties
of the installed insulation remain as close as possible to those stated in the manufacturer’s specifications.

Impact analysis

Assuming that the current practice is to split a 50-mm-thick section of insulation to make two 25-mm-thick
sections, it is expected that the increase in material costs associated with installing thicker sections of
insulation over large surfaces will be offset by a decrease in labour costs (labour required to split the insulation
in sections), a reduction in thermal losses, and increased longevity of the installed insulation.

Enforcement implications

This requirement is proposed to be added for consistency with the equivalent requirement for manufactured
duct insulation (see Sentence 5.2.2.5.(8)), which will facilitate enforcement.

Who is affected

Designers, specifiers, manufacturers and contractors, building owners, building officials.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[6.2.3.1.] 6.2.3.1. ([1] 1) [F92,F93-OE1.1]

[6.2.3.1.] 6.2.3.1. ([2] 2) [F92,F93-OE1.1]
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[6.2.3.1.] 6.2.3.1. ([3] 3) no attributions

[6.2.3.1.] 6.2.3.1. ([4] 4) [F92,F93-OE1.1]

[6.2.3.1.] 6.2.3.1. ([5] 5) [F92,F93-OE1.1]

[6.2.3.1.] 6.2.3.1. ([6] 6) [F93,F96-OE1.1]

[6.2.3.1.] 6.2.3.1. ([7] 7) [F93,F96-OE1.1]

[6.2.3.1.] -- ([8] --) [F93-OE1.1] [F95-OE1.1] [F99-OE1.1]
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Proposed Change 1516

EXISTING PROVISION

2.1.1.2. Application of Objectives
1) The objectives described in this Part apply

a) to all buildings and facilities covered in this Code (see Article 1.1.1.1.), and
b) only to the extent that they relate to compliance with this Code as required in

Article 1.2.1.1.

PROPOSED CHANGE

[2.1.1.2.] 2.1.1.2. Application of Objectives
[1] 1) Except as provided in Sentence (2), Tthe objectives described in this Part apply

[a] a) to all buildings and facilities covered in this Code (see Article 1.1.1.1.), and
[b] b) only to the extent that they relate to compliance with this Code as required in

Article 1.2.1.1.

[2] --) Objective OP, Fire Protection of Buildings and Facilities, (including Objectives OP1, Fire
Protection of the Building or Facility, and OP3, Protection of Adjacent Buildings or Facilities
from Fire) does not apply to farm buildings.

RATIONALE

General information

See the summary for subject Large Farm Buildings Technical Provisions.

Submit a comment

Code Reference(s): NFC15 Div.A 2.1.1.2.
Subject: Large Farm Buildings Technical Provisions

Title: Application of Objectives

Description: This proposed change excludes farm buildings from the
application of property protection objectives in the NFC.

Related Proposed
Change(s):

PCF 1015, PCF 1016, PCF 1018, PCF 1074, PCF 1416, PCF
1417, PCF 1418, PCF 1419, PCF 1420
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Problem

The objectives associated with farm building provisions in the NBC do not include property protection
objectives. The objectives associated with farm building provisions in the NFC should be consistent with those
in the NBC to ensure the same level of safety.

Justification - Explanation

As the objectives associated with farm building provisions in the NBC do not include property protection
objectives, it would be unreasonable to apply such objectives to farm buildings in the NFC. As such, this
proposed change clarifies that the property protection objectives attributed to provisions in the NFC do not
apply to farm buildings.

Impact analysis

No cost is associated with limiting the application of property protection objectives in the NFC for consistency
with the NBC.

Enforcement implications

Refer to the general enforcement implications in the summary for subject Large Farm Buildings Technical
Provisions.

Who is affected

Refer to the general description of who is affected in the summary for subject Large Farm Buildings Technical
Provisions.
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Proposed Change 1420

PROPOSED CHANGE

[2.] 2 Building and Occupant Fire Safety

[2.1.] 2.1. General

[2.1.1.] 2.1.2. Classification of Buildings

[2.1.1.1.] 2.1.2.1. Classification

[2.1.1.2.] 2.1.2.2. Hazardous Activities
[1] 1) Activities that create a hazard and that are not allowed for in the original design shall not be

carried out in a building unless provisions are made to control the hazard in conformance
with this Code. (See Note A-2.1.2.2.(1).)

[2] 2) No major occupancy of Group F, Division 1 shall be contained within a building with any
occupancy classified as an assembly, care, treatment, detention or residential occupancy.

[3] --) No major occupancy of Group A, Division 1 or 3, or Group B shall be contained within a
building with any occupancy classified as an agricultural occupancy.

[4] --) No major occupancy of Group A, Division 2 or 4, or Group C shall be contained within a
building with any occupancy classified as Group G, Division 1 or 4.

Submit a comment

Code Reference(s): NFC15 Div.B 2
NFC15 Div.B 4

Subject: Large Farm Buildings Technical Provisions

Title: Technical Requirements for Large Farm Buildings in the NFC

Description: This proposed change introduces technical requirements for
large farm buildings into Parts 2 and 4 of Division B of the
NFC.

Related Proposed
Change(s):

PCF 1015, PCF 1016, PCF 1018, PCF 1074, PCF 1416, PCF
1417, PCF 1418, PCF 1419, PCF 1516

PROPOSED
CHANGE
A-2.1.2.2.(1)
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[2.2.] -- Fire Separations

[2.3.] 2.3. Interior Finishing, Furnishing and Decorative Materials

[2.4.] 2.4. Fire Hazards

[2.5.] 2.5. Fire Department Access to Buildings

[2.6.] 2.6. Service Equipment

[2.7.] 2.7. Safety to Life

[2.8.] 2.8. Emergency Planning

[2.9.] 2.9. Tents and Air-Supported Structures

[2.10.] 2.10. Daycare Centres

[2.11.] 2.11. Boarding and Lodging Houses

[2.12.] 2.12. Covered Malls

[2.13.] 2.13. Helicopter Landing Areas on Roofs

[2.14.] -- Farm Buildings

[2.14.1.] -- Fire Hazards and Control

[2.14.1.1.] --- Electrical Systems
[1] --) Temporary electrical wiring and equipment used in wet or corrosive environments in farm

buildings shall conform to CSA C22.1, “Canadian Electrical Code, Part I,” for hazardous
locations.

[2] --) Inspection of electrical equipment in farm buildings shall be completed by a person qualified
to perform such inspection at intervals not greater than
[a] --) 12 months for farm buildings containing livestock, and
[b] --) 3 years for all other farm buildings.

[3] --) A thermographic inspection of the electrical system in farm buildings shall be completed by a
person qualified to perform such inspection at intervals not greater than 3 years.
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[4] --) Deficiencies identified during the inspections required in Sentences (2) and (3) shall be
repaired as quickly as practicable.

[5] --) Records of the inspections required in Sentences (2) and (3) shall be retained in conformance
with Article 2.2.1.2. of Division C.

[2.14.1.2.] --- Mechanical Equipment
[1] --) Mechanical equipment used in wet or corrosive environments in farm buildings shall be

maintained so as not to constitute an undue fire hazard.

[2] --) Inspection of mechanical equipment in farm buildings to identify any damage or deterioration
shall be completed by a person qualified to perform such inspection at intervals not greater
than 12 months.

[3] --) Deficiencies identified during the inspection required in Sentence (2) shall be repaired so as
not to constitute an undue fire hazard.

[4] --) Records of the inspection required in Sentence (2) shall be retained in conformance with
Article 2.2.1.2. of Division C.

[2.14.2.] -- Signage
(See Note A-2.14.2.)

[2.14.2.1.] --- Warning Signs
[1] --) A sign indicating the danger of potentially hazardous concentrations of flammable or toxic

gases or vapours shall be installed at each access to a liquid manure storage tank or below-
floor manure transfer chamber.

[2] --) A sign indicating the danger of silo gas shall be installed adjacent to each chute or ladder on a
tower silo.

[3] --) A sign indicating the danger of entrapment shall be installed at each access to a grain storage
structure or bottom-unloading tower silo.

[4] --) A sign indicating the danger of stored pesticides shall be installed at each entrance to a
pesticide storage area.

[5] --) A sign indicating the danger of unsafe oxygen levels shall be installed at each entrance to a
controlled-atmosphere storage area.

[2.14.3.] -- Ambient Conditions

[2.14.3.1.] --- Control of Gases and Vapours
[1] --) Rooms or parts of farm buildings used for the storage of products capable of releasing

flammable or toxic gases or vapours under normal ambient conditions shall be provided with
a ventilation system to exhaust such gases or vapours outdoors to an area where they will not
return to the farm building. (See Note A-2.14.3.1.(1).)
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[2.14.3.2.] --- Below-Floor Storage Areas for Liquid Manure
[1] --) Except as provided in Sentence (2), farm buildings with a below-floor storage area for liquid

manure shall be provided with a ventilation system conforming to Article 2.4.2.5. of Division
B of the NBC.

[2] --) The requirements of Clauses 2.4.2.5.(1)(b) and (c) of Division B of the NBC are permitted to
be waived when
[a] --) the farm building referred to in Sentence (1) is not occupied, and
[b] --) the liquid manure has been removed from the storage area.
(See Note A-2.14.3.2.(2).)

Note A-2.14.2.
Information on signage can be found in ANSI/ASABE AD11684, “Tractors, Machinery for Agricultural and
Forestry, Powered Lawn and Garden Equipment – Safety Signs and Hazard Pictorials – General Principles.”

Note A-2.14.3.1.(1)
Many of the gases used and produced in farm buildings present serious risks to human life. The most common
examples of such gases are hydrogen sulfide and carbon monoxide, both of which are very toxic, and often
fatal at very low concentrations, as well as flammable.

Note A-2.14.3.2.(2) Below-Floor Storage Areas for Liquid Manure.
A farm building with a below-floor storage area for liquid manure may occasionally be taken out of service for
a period of time, such as between production cycles or during a market downturn. Over this time period, any
manure in the storage area will continue to decompose and produce dangerous gases. The quantity of gas
produced is generally proportional to the volume of manure.

Provided the farm building is not occupied and the manure has been removed from the storage area, a supply
of outdoor air sufficient to limit the concentrations of flammable or explosive gases to not more than 25% of
their lower explosive limit is deemed acceptable for life safety. Special care must be exercised when the
building is brought back into service to minimize the risks of fire and injury associated with manure gases.

[2.15.] 2.14. Objectives and Functional Statements

[4.] 4 Flammable and Combustible Liquids

[4.1.] 4.1. General

[4.1.1.] 4.1.1. Scope

[4.1.1.1.] 4.1.1.1. Application
[1] 1) Except as provided in Sentences (2) and (3), this Part applies to the storage, handling, use and

processing of
[a] a) flammable liquids and combustible liquids in buildings, structures and open areas, and
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[b] b) dangerous goods classified as flammable gases at fuel-dispensing stations.
(See Note A-4.1.1.1.(1).)

[2] 2) Areas in process plants, where conditions must be addressed by design and operational
details specific to the hazard, need not conform to this Part, where alternative protection is
provided in conformance with Article 1.2.1.1. of Division A. (See Note A-4.1.1.1.(2).)

[3] 3) This Part shall not apply to
[a] a) the transportation of flammable liquids or combustible liquids under TC

SOR/2008-34, "Transportation of Dangerous Goods Regulations (TDGR)",
[b] b) appliances and their ancillary equipment within the scope of CSA B139, "Installation

Code for Oil-Burning Equipment" (see Note A-4.1.1.1.(3)(b)),
[c] c) the storage of flammable liquids or combustible liquids on farms for individual farm

use and on isolated construction projects, or
[d] d) the storage of aerosol products covered under Subsection 3.2.5.

[4] --) Only this Section and Section 4.12. shall apply to the storage of flammable liquids or
combustible liquids on farms for individual farm use.

[5] 4) In addition to the requirements in this Part, the storage, handling and use of flammable
liquids and combustible liquids in laboratories shall be in conformance with Section 5.5.

[6] 5) Unless otherwise specified, this Section shall apply to all areas involved in the storage,
handling or use of flammable liquids and combustible liquids covered in this Part.

PROPOSED
CHANGE
A-4.1.1.1.(1)

PROPOSED
CHANGE
A-4.1.1.1.(2)

PROPOSED
CHANGE
A-4.1.1.1.(3)(b)
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[4.2.] 4.2. Container Storage and Handling

[4.3.] 4.3. Tank Storage

[4.4.] 4.4. Leak Detection of Storage Tanks and Piping Systems

[4.5.] 4.5. Piping and Transfer Systems

[4.6.] 4.6. Fuel-Dispensing Stations

[4.7.] 4.7. Bulk Plants

[4.8.] 4.8. Piers and Wharves

[4.9.] 4.9. Process Plants

[4.10.] 4.10. Distilleries

[4.11.] 4.11. Tank Vehicles

[4.12.] -- Farms

[4.12.1.] -- Scope

[4.12.1.1.] --- Application
[1] --) This Section applies to the storage of flammable liquids or combustible liquids on farms for

individual farm use.

[4.12.1.2.] --- Containers and Tanks
[1] --) Except as provided in Sentence (3), storage containers of flammable liquids or combustible

liquids used for fuel in quantities exceeding 100 L shall be
[a] --) stored outdoors or in buildings used only for the storage of such containers, and
[b] --) separated from other occupancies and property lines by a distance of not less than

12 m.

[2] --) Vehicles, equipment and containers filled directly from a storage container referred to in
Sentence (1) shall be located not less than 12 m away from any building or property line.

[3] --) Underground storage tanks for flammable liquids or combustible liquids shall be separated
from buildings and property lines by a distance of not less than 1.5 m.

Canadian Commission on Building and Fire Codes 1420

Last modified: 2020-01-13
Page: 6/11



[4] --) The minimum separation between a flammable liquid or combustible liquid storage tank and
a liquefied petroleum gas cylinder or tank shall be in conformance with Sentence 4.3.2.3.(1).

[4.12.1.3.] --- Pesticide Storage Areas
[1] --) Storage areas for flammable liquid or combustible liquid pesticides shall be

[a] --) accessible only from the outdoors, and
[b] --) secured against unauthorized entry.

[4.13.] 4.12. Objectives and Functional Statements

RATIONALE

General information

See the summary for subject Large Farm Buildings Technical Provisions.

Problem

Refer to the general problem statement in the summary for subject Large Farm Buildings Technical Provisions

Statistics show that the main causes of fire in farm buildings, where a cause can be determined, are failures of
electrical and mechanical systems. The proposed requirements address the ongoing maintenance of such
systems.

In addition, a number of the existing technical provisions in the National Farm Building Code of Canada 1995
(NFBC) relate to the use of farm buildings, the condition of specific elements of farm buildings and facilities,
the design or construction of specific elements of farm facilities with regard to specific hazards, and protection
measures corresponding to the intended use of farm buildings. These types of requirements are typically found
in the NFC and the NBC.

Justification - Explanation

Refer to the general justification in the summary for subject Large Farm Buildings Technical Provisions.

The proposed changes are as follows:

• Sentences 2.1.2.2.(3) and (4) are added to reflect occupancy prohibitions for farm buildings that are
consistent with those in proposed new NBC Article 2.2.1.2. (PCF 1418). These prohibitions relate to
the new agricultural occupancy (Group G) classifications and apply to existing farm buildings.

• Detailed inspection and record retention requirements are proposed in Subsection 2.14.1. to address
the specific fire hazards associated with electrical and mechanical installations in farm buildings and
to take into account the unique operations and environments within such buildings. These
requirements are intended to provide clearer direction to farm building owners and regulators than
the requirements in Subsection 2.4.7. of the NFC. As failures of electrical and mechanical systems
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are a leading cause of fires in farm buildings, it is anticipated that mandated and enforceable
inspections of these systems will reduce fire risk and increase life safety.

• Subsection 2.14.2. includes signage requirements for liquid manure storage tanks, below-floor
manure transfer chambers, tower silos, pesticide storage areas, controlled-atmosphere storage areas,
and grain storage structures. These requirements are currently included in the NFBC. Given the
nature of the specific dangers to life safety associated with these facilities, it was considered prudent
to include these requirements in the NFC so that they will now apply to all farm buildings and will
provide a clear enforcement path. Clear warning signs for these dangers are recommended for life
safety.

• Article 2.14.3.1. has been added to address the storage of products specific to farming operations that
are not dangerous goods (as covered in Parts 3 and 4 of the NFC) but that are capable of releasing
flammable or toxic gases or vapours under ambient conditions. Examples of such products that may
be found in farm buildings include solid manure, which can release ammonia gas, liquid manure,
which can release hydrogen sulfide gas, and certain pesticides. Article 2.14.3.2. has been added to
address the fire hazard presented by flammable manure gases in livestock barns with below-floor
storage areas for liquid manure when the buildings are not occupied. Coupled with the proposed
ventilation requirements in proposed new NBC Section 2.4. (PCF 1419), these Articles will reduce
the risk of fire and the risk to life safety due to the accumulation of flammable or toxic gases.

• Article 4.1.1.1. has been revised to refer to new Section 4.12. for farms. The new Section contains
provisions for the storage of flammable or combustible liquids that were originally included in the
NFBC. Article 4.12.1.2. provides separation distances for storage containers of flammable or
combustible liquids used for fuel in quantities exceeding 100 L, and requires a minimum separation
between flammable or combustible liquid storage tanks and liquefied petroleum gas cylinders or
tanks. Article 4.12.1.3. requires outdoor access to storage areas for flammable or combustible liquid
pesticides. The addition of these Articles to the NFC was considered prudent to ensure life safety.

Impact analysis

Refer to the general impact analysis in the summary for subject Large Farm Buildings Technical Provisions.

The proposed changes to the NFC relating to farm buildings are consistent with the scope of the NFBC and the
proposed changes to the NBC.

The occupancy prohibitions in Article 2.1.2.2. relate to the new agricultural occupancy (Group G)
classifications and are consistent with the proposed changes to NBC Section 2.2. (PCF 1418). Where existing
buildings contain prohibited occupancy combinations, costs may be incurred to remove or change an
occupancy.

The electrical and mechanical inspections and record retention mandated in Section 2.14.1. may marginally
increase the operational costs for building owners, depending on the enforcement practices of the local
authority having jurisdiction. Maintenance of electrical installations for safety is already required by Article
2.4.7.1.; however, depending on the local authority having jurisdiction’s enforcement of this requirement,
owners may not have completed inspections on a frequent basis.

Depending on the complexity and size of the facility, each inspection by a contractor or specialist is estimated
to cost $200 to $1,000. Ultimately, this cost may not be borne by building owners because many insurance
companies offer a similar service to their clients free of charge as part of their loss control operations. The
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benefit of the proposed provisions is that they will ensure consistent application of the intended inspection
requirements across all jurisdictions, thereby improving life safety by reducing the risk of fire. As a secondary
benefit, building owners may be able to obtain a reduction in insurance premiums as a result of regular
documented inspections.

The signage requirements for specific hazards in Subsection 2.14.2. are from the NFBC and are not expected
to impose any additional costs on building owners. It is expected that these requirements will increase
awareness and safety on farms with a minimal cost to owners.

The requirements in Subsection 2.14.3. to provide ventilation systems to exhaust flammable or toxic gases
produced from the storage of products such as manure have typically been indirectly addressed in the past with
good ventilation design for health and welfare of livestock and farm workers, which tends to require higher air
exchange rates. It is expected that this proposed Subsection will have little to no effect on building
construction or maintenance costs, while ensuring that the risk of fire and the risk to life safety are minimized.

Since the proposed provisions for the storage of flammable and combustible liquids in Section 4.12. are from
the NFBC, they are not anticipated to have any significant cost impact and their inclusion in the NFC will
facilitate their harmonized application.

Enforcement implications

Refer to the general enforcement implications in the summary for subject Large Farm Buildings Technical
Provisions.

Who is affected

Refer to the general description of who is affected by the proposed change in the summary for subject Large
Farm Buildings Technical Provisions.

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED
PROVISIONS

[2.1.1.1.] 2.1.2.1. ([1] 1) no attributions

[2.1.1.2.] 2.1.2.2. ([1] 1) [F01,F30,F31,F43,F32,F81-OS3.1,OS3.2,OS3.3,OS3.4]

[2.1.1.2.] 2.1.2.2. ([1] 1) [F01-OP1.2]

[2.1.1.2.] 2.1.2.2. ([1] 1) [F01-OS1.1]

[2.1.1.2.] 2.1.2.2. ([2] 2) [F02,F03-OS1.2] [F10-OS1.5]

[2.1.1.2. 2.14.1.1.] -- ([3 2] --) [F02,F03-OS1.2] [F10-OS1.5]

[2.1.1.2. 2.14.1.1.] -- ([4 3] --) [F02,F03-OS1.2] [F10-OS1.5]

[2.14.1.1.] -- ([1] --) [F32-OS3.3]
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[2.14.1.1.] -- ([1] --) [F01-OS1.1] [F80,F81-OS1.4]

[2.1.1.2. 2.14.1.1.] -- ([3 2] --) [F01-OS1.1] [F81-OS1.4]

[2.1.1.2. 2.14.1.1.] -- ([3 2] --) [F32-OS3.3]

[2.1.1.2. 2.14.1.1.] -- ([4 3] --) [F01-OS1.1] [F81-OS1.4]

[2.14.1.1.] -- ([4] --) [F82-OS1.1,OS1.4]

[2.14.1.1.] -- ([4] --) [F82-OS3.3]

[2.14.1.1.] -- ([5] --) no attributions

[2.14.1.2.] -- ([1] --) [F01,F82-OS1.1]

[2.14.1.2.] -- ([2] --) [F01,F82-OS1.1]

[2.14.1.2.] -- ([3] --) [F82-OS1.1]

[2.14.1.2.] -- ([4] --) no attributions

[2.14.2.1.] -- ([3] --) [F36-OS3.7]

[2.14.2.1.] -- ([4] --) [F36-OS3.4] [F10-OS3.7]

[2.14.2.1.] -- ([5] --) [F36-OS3.4] [F10-OS3.7]

[2.14.3.1.] -- ([1] --) [F01-OS1.1]

[2.14.3.1.] -- ([1] --) [F40-OS3.4]

-- (--) no attributions

-- (--) no attributions

[4.1.1.1.] 4.1.1.1. ([1] 1) no attributions

[4.1.1.1.] 4.1.1.1. ([2] 2) no attributions

[4.1.1.1.] 4.1.1.1. ([3] 3) ([a] a), ([b] b), ([d] d)

[4.1.1.1.] 4.1.1.1. ([3] 3) ([c] c)

[4.1.1.1.] -- ([4] --) no attributions

[4.1.1.1.] 4.1.1.1. ([5] 4) no attributions

[4.1.1.1.] 4.1.1.1. ([6] 5) no attributions

[4.12.1.1.] -- ([1] --) no attributions

[4.12.1.2.] -- ([1] --) [F01-OS1.1]

[4.12.1.2.] -- ([2] --) [F02-OS1.1] [F03-OS1.2]

[4.12.1.2.] -- ([3] --) [F03-OS1.2]
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[4.12.1.2.] -- ([4] --) no attributions

[4.12.1.3.] -- ([1] --) [F31,F34-OS3.4]
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	nbc15_divb_03.03.01.08._001532
	Proposed Change 1532
	PROPOSED CHANGE
	[3.3.1.8.] 3.3.1.8.Headroom Clearance
	Note A-3.3.1.8.(2) and (3) Protruding Elements in Paths of Travel.
	[3.3.1.9.] 3.3.1.9.Corridors
	Note A-3.3.1.9.(4) Obstruction in Corridor.

	RATIONALE
	General information
	Problem
	Justification - Explanation
	Impact analysis
	Enforcement implications
	Who is affected

	OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED PROVISIONS


	nbc15_divb_03.04.05._001561
	Proposed Change 1561
	PROPOSED CHANGE
	[3.4.5.] 3.4.5. Exit Signs
	[3.4.5.1.] 3.4.5.1.Exit Signs
	[3.4.5.2.] ---Exit Signs with Tactile Information
	[3.4.5.3.] 3.4.5.2.Signs for Stairs and Ramps at Exit Level

	[3.4.6.10.] 3.4.6.10.Horizontal Exits
	[3.4.6.16.] 3.4.6.16.Door Release Hardware
	[3.4.6.18.] 3.4.6.18.Emergency Crossover Access to Floor Areas
	[3.4.6.19.] 3.4.6.19.Floor Numbering and Identification of Stair Shafts (from the 2017 PCF 1130)
	Note A-3.4.6.19.(1)(d) Colour Contrast.
	[3.8.3.9.] 3.8.3.9.Accessibleility Signs
	Note A-3.8.3.9.(1) and (2) Visual and Tactile Information Signs.

	RATIONALE
	General information
	Problem
	Justification - Explanation
	Impact analysis
	Enforcement implications
	Who is affected

	OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED PROVISIONS


	nbc15_divb_03.04.06.07._001503
	Proposed Change 1503
	PROPOSED CHANGE
	[3.4.6.7.] 3.4.6.7.Ramp Slope

	RATIONALE
	General information
	Problem
	Justification - Explanation
	Impact analysis
	Enforcement implications
	Who is affected

	OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED PROVISIONS


	nbc15_divb_03.07.02.02.(02)_001552
	Proposed Change 1552
	PROPOSED CHANGE
	[3.7.2.2.] 3.7.2.2.Water Closets
	[3.8.2.8.] 3.8.2.8.Plumbing Facilities
	Note A-3.8.2.8.(1) to (4) Washrooms.
	[3.8.3.14.] 3.8.3.14.Water-Closet Stalls and Urinals for Persons with Limited Mobility

	RATIONALE
	General information
	Problem
	Justification - Explanation
	Impact analysis
	Enforcement implications
	Who is affected

	OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED PROVISIONS


	nbc15_divb_03.08._001593
	Proposed Change 1593
	PROPOSED CHANGE
	[3.8.] 3.8. Accessibility
	[3.8.1.] 3.8.1. Scope
	[3.8.1.1.] 3.8.1.1.Scope

	[3.8.2.] 3.8.2. Application
	[3.8.2.1.] 3.8.2.1.Exceptions
	[3.8.2.2.] 3.8.2.2.Entrances
	[3.8.2.3.] 3.8.2.3.Areas Requiring a Barrier-Free Path of Travel
	[3.8.2.4.] 3.8.2.4.Access to Storeys Served by Escalators and Moving Walks
	[3.8.2.5.] 3.8.2.5.Access to Parking Areas and Exterior Passenger-Loading Zones
	[3.8.2.6.] 3.8.2.6.Controls
	[3.8.2.7.] 3.8.2.7.Power Door Operators
	[3.8.2.8.] 3.8.2.8.Plumbing Facilities
	[3.8.2.9.] 3.8.2.9.Assistive Listening Devices
	[3.8.2.10.] 3.8.2.10.Signs and Indicators
	[3.8.2.11.] 3.8.2.11.Counters and Counters for Telephones

	[3.8.3.] 3.8.3. Design
	[3.8.3.1.] 3.8.3.1.Design Standards
	[3.8.3.2.] 3.8.3.2.Barrier-Free Path of Travel
	[3.8.3.3.] 3.8.3.3.Exterior Walks
	[3.8.3.4.] 3.8.3.4.Exterior Passenger-Loading Zones
	[3.8.3.5.] 3.8.3.5.Ramps
	[3.8.3.6.] 3.8.3.6.Doorways and Doors
	[3.8.3.7.] 3.8.3.7.Passenger-Elevating Devices
	[3.8.3.8.] 3.8.3.8.Controls
	[3.8.3.9.] 3.8.3.9.Accessibility Signs
	[3.8.3.10.] 3.8.3.10.Drinking Fountains
	[3.8.3.11.] 3.8.3.11.Water-Closet Stalls
	[3.8.3.12.] 3.8.3.12.Universal Washrooms
	[3.8.3.13.] 3.8.3.13.Water Closets
	[3.8.3.14.] 3.8.3.14.Urinals
	[3.8.3.15.] 3.8.3.15.Lavatories and Mirrors
	[3.8.3.16.] 3.8.3.16.Showers
	[3.8.3.17.] 3.8.3.17.Bathtubs
	[3.8.3.18.] 3.8.3.18.Assistive Listening Devices
	[3.8.3.19.] 3.8.3.19.Counters
	[3.8.3.20.] 3.8.3.20.Shelves or Counters for Telephones
	[3.8.3.21.] 3.8.3.21.Spaces in Seating Area
	Note A-3.8. Barrier-Free Design PrinciplesAssumptions.



	RATIONALE
	General information
	Problem
	Justification - Explanation
	Impact analysis
	Enforcement implications
	Who is affected

	OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED PROVISIONS


	nbc15_divb_03.08.02._001534
	Proposed Change 1534
	PROPOSED CHANGE
	[3.8.2.] 3.8.2. Application
	[3.8.2.1.] 3.8.2.1.Exceptions
	[3.8.2.2.] 3.8.2.2.Entrances
	[3.8.2.3.] 3.8.2.3.Areas Requiring a Barrier-Free Path of Travel
	[3.8.2.4.] 3.8.2.4.Access to Storeys Served by Escalators and Moving Walks
	[3.8.2.5.] 3.8.2.5.Access to Parking Areas and Exterior Passenger-Loading Zones
	[3.8.2.6.] 3.8.2.6.Controls
	[3.8.2.7.] 3.8.2.7.Power Door Operators
	[3.8.2.8.] 3.8.2.8.Plumbing Facilities
	[3.8.2.9.] 3.8.2.9.Assistive Listening Devices
	[3.8.2.10.] 3.8.2.10.Signs and Indicators
	[3.8.2.11.] 3.8.2.11.Counters and Counters for Telephones
	[3.8.2.12.] ---Telephones

	[3.8.3.19.] 3.8.3.19.Counters
	[3.8.3.20.] 3.8.3.20.Shelves or Counters for Telephones
	Note A-3.8.3.20.(2) Telephone Shelves or Counters.

	RATIONALE
	General information
	Problem
	Justification - Explanation
	Impact analysis
	Enforcement implications
	Who is affected

	OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED PROVISIONS


	nbc15_divb_03.08.02.02._001473
	Proposed Change 1473
	PROPOSED CHANGE
	[3.8.2.2.] 3.8.2.2.Entrances
	Note A-3.8.2.2. Entrances.

	RATIONALE
	General information
	Problem
	Justification - Explanation
	Impact analysis
	Enforcement implications
	Who is affected

	OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED PROVISIONS


	nbc15_divb_03.08.02.03._001481
	Proposed Change 1481
	PROPOSED CHANGE
	[3.8.2.3.] 3.8.2.3.Areas Requiring a Barrier-Free Path of Travel
	Note A-3.8.2.3. Access to Rooms and Facilities.

	RATIONALE
	General information
	Problem
	Justification - Explanation
	Impact analysis
	Enforcement implications
	Who is affected

	OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED PROVISIONS


	nbc15_divb_03.08.02.03._001482
	Proposed Change 1482
	PROPOSED CHANGE
	[3.8.2.3.] 3.8.2.3.Areas Requiring a Barrier-Free Path of Travel
	Note A-3.8.2.3.(2)(g)(iii) Access to Facilities on a Floor Level other than the Entrance Level.
	[3.8.2.4.] 3.8.2.4.Access to Storeys Served by Escalators and Moving Walks
	Note A-3.8.2.4.(1) Access to Storeys Served by Escalators and Moving Walks.

	RATIONALE
	General information
	Problem
	Justification - Explanation
	Impact analysis
	Table 1 Total elevator cost
	 Table 2 Elevator costs as a Percentage of Total Building Costs
	NBC Group
	RS Means Building Description
	Area Limit of other Levels (see 3.8.2.3.(2)(g)-2020)
	Maximum % of Cost Increase
	Group A
	Group A
	Group C
	Group D
	Group D
	Group E
	Group F


	Enforcement implications
	Who is affected

	OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED PROVISIONS


	nbc15_divb_03.08.02.03._001535
	Proposed Change 1535
	PROPOSED CHANGE
	[3.8.2.3.] 3.8.2.3.Areas Requiring a Barrier-Free Path of Travel
	Note A-3.8.2.3.(4) Waiting Areas with Fixed Seats.
	Note A-3.8.2.3.(5) and (6) Distribution of Adaptable Seats in Assembly Occupancies.
	[3.8.3.21.] 3.8.3.21.Spaces in Seating Area
	Note A-3.8.3.21.(4) Storage Spaces for Mobility Aids.

	RATIONALE
	General information
	Problem
	Justification - Explanation
	Impact analysis
	Enforcement implications
	Who is affected

	OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED PROVISIONS


	nbc15_divb_03.08.02.05._001531
	Proposed Change 1531
	PROPOSED CHANGE
	[3.8.2.5.] 3.8.2.5.Access Exterior Barrier-Free Paths of Travel to Parking Areas and Exterior Passenger-Loading Zones
	Note A-3.8.2.5.(1) and (2) Exterior Barrier-Free Paths of TravelAccess to Exterior Parking.

	RATIONALE
	General information
	Problem
	Justification - Explanation
	Impact analysis
	Enforcement implications
	Who is affected

	OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED PROVISIONS


	nbc15_divb_03.08.02.06._001533
	Proposed Change 1533
	PROPOSED CHANGE
	[3.8.2.6.] 3.8.2.6.Controls
	[3.8.3.8.] 3.8.3.8.Controls
	[3.8.3.10.] 3.8.3.10.Drinking Fountains

	RATIONALE
	General information
	Problem
	Justification - Explanation
	Impact analysis
	Enforcement implications
	Who is affected

	OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED PROVISIONS


	nbc15_divb_03.08.02.07._001474
	Proposed Change 1474
	PROPOSED CHANGE
	[3.8.2.7.] 3.8.2.7.Power Door Operators
	Note A-3.8.2.7.1)b) Power Door Operators for Interior Doors.
	Note A-3.8.2.7.(4) Entrances with Multiple Doorways.

	RATIONALE
	General information
	Problem
	Justification - Explanation
	Impact analysis
	Enforcement implications
	Who is affected

	OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED PROVISIONS


	nbc15_divb_03.08.02.08._001551
	Proposed Change 1551
	PROPOSED CHANGE
	[3.8.2.8.] 3.8.2.8.Plumbing Facilities
	[3.8.3.] 3.8.3. Design
	[3.8.3.1.] 3.8.3.1.Design Standards
	[3.8.3.2.] 3.8.3.2.Barrier-Free Path of Travel
	[3.8.3.3.] 3.8.3.3.Exterior Walks
	[3.8.3.4.] 3.8.3.4.Exterior Passenger-Loading Zones
	[3.8.3.5.] 3.8.3.5.Ramps
	[3.8.3.6.] 3.8.3.6.Doorways and Doors
	[3.8.3.7.] 3.8.3.7.Passenger-Elevating Devices
	[3.8.3.8.] 3.8.3.8.Controls
	[3.8.3.9.] 3.8.3.9.Accessibility Signs
	[3.8.3.10.] 3.8.3.10.Drinking Fountains
	[3.8.3.11.] ---Water-Bottle Filling Stations
	[3.8.3.12.] 3.8.3.11.Water-Closet Stalls
	[3.8.3.13.] 3.8.3.12.Universal Washrooms
	[3.8.3.14.] 3.8.3.13.Water Closets
	[3.8.3.15.] 3.8.3.14.Urinals
	[3.8.3.16.] 3.8.3.15.Lavatories and Mirrors
	[3.8.3.17.] 3.8.3.16.Showers
	[3.8.3.18.] 3.8.3.17.Bathtubs
	[3.8.3.19.] 3.8.3.18.Assistive Listening Devices
	[3.8.3.20.] 3.8.3.19.Counters
	[3.8.3.21.] 3.8.3.20.Shelves or Counters for Telephones
	[3.8.3.22.] 3.8.3.21.Spaces in Seating Area


	RATIONALE
	General information
	Problem
	Justification - Explanation
	Impact analysis
	Enforcement implications
	Who is affected

	OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED PROVISIONS


	nbc15_divb_03.08.02.08._001554
	Proposed Change 1554
	PROPOSED CHANGE
	[3.8.2.8.] 3.8.2.8.Plumbing Facilities
	[3.8.3.12.] 3.8.3.12.Universal Washrooms

	RATIONALE
	General information
	Problem
	Justification - Explanation
	Impact analysis
	Enforcement implications
	Who is affected

	OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED PROVISIONS


	nbc15_divb_03.08.02.08._001558
	Proposed Change 1558
	PROPOSED CHANGE
	[3.8.2.8.] 3.8.2.8.Plumbing Facilities
	[3.8.3.16.] 3.8.3.16.Showers
	Note A-3.8.3.16.(2)(f) Grab Bar at Bench.

	RATIONALE
	General information
	Problem
	Justification - Explanation
	Impact analysis
	Enforcement implications
	Who is affected

	OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED PROVISIONS


	nbc15_divb_03.08.02.09._001590
	Proposed Change 1590
	PROPOSED CHANGE
	[3.8.2.9.] 3.8.2.9.Assistive Listening Devices
	[3.8.3.18.] 3.8.3.18.Assistive Listening Devices
	Note A-3.8.3.18. Assistive Listening Systems.

	RATIONALE
	General information
	Problem
	Justification - Explanation
	Impact analysis
	Enforcement implications
	Who is affected

	OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED PROVISIONS


	nbc15_divb_03.08.02.10._001569
	Proposed Change 1569
	PROPOSED CHANGE
	[3.8.2.10.] 3.8.2.10.Signs and Indicators
	Note A-3.8.2.10.(4) Directional Signage.

	RATIONALE
	General information
	Problem
	Justification - Explanation
	Impact analysis
	Enforcement implications
	Who is affected

	OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED PROVISIONS


	nbc15_divb_03.08.03.02._001504
	Proposed Change 1504
	PROPOSED CHANGE
	[3.8.3.2.] 3.8.3.2.Barrier-Free Path of Travel
	Note A-3.8.3.2.(5) Wheelchair-Turning Space.

	RATIONALE
	General information
	Problem
	Justification - Explanation
	Impact analysis
	Enforcement implications
	Who is affected

	OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED PROVISIONS


	nbc15_divb_03.08.03.02._001563
	Proposed Change 1563
	PROPOSED CHANGE
	[3.8.3.2.] 3.8.3.2.Barrier-Free Path of Travel
	Note A-3.8.3.2.(2) Reduction in Clear Width of Barrier-Free Path of Travel.

	RATIONALE
	General information
	Problem
	Justification - Explanation
	Impact analysis
	Enforcement implications
	Who is affected

	OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED PROVISIONS


	nbc15_divb_03.08.03.03._001577
	Proposed Change 1577
	PROPOSED CHANGE
	[3.8.3.3.] 3.8.3.3.Exterior Walks

	RATIONALE
	General information
	Problem
	Justification - Explanation
	Impact analysis
	Enforcement implications
	Who is affected

	OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED PROVISIONS


	nbc15_divb_03.08.03.05._001580
	Proposed Change 1580
	PROPOSED CHANGE
	[3.8.3.5.] 3.8.3.5.Ramps

	RATIONALE
	General information
	Problem
	Justification - Explanation
	Impact analysis
	Enforcement implications
	Who is affected

	OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED PROVISIONS


	nbc15_divb_03.08.03.06._001565
	Proposed Change 1565
	PROPOSED CHANGE
	[3.8.3.6.] 3.8.3.6.Doorways and Doors
	Note A-3.8.3.6.(14) to (16) Minimum Clear Floor Space at Doors in a Barrier-Free Path of Travel.

	RATIONALE
	General information
	Problem
	Justification - Explanation
	Impact analysis
	Enforcement implications
	Who is affected

	OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED PROVISIONS


	nbc15_divb_03.08.03.06._001588
	Proposed Change 1588
	PROPOSED CHANGE
	[3.8.3.6.] 3.8.3.6.Doorways and Doors
	[3.3.1.13.] 3.3.1.13.Doors and Door Hardware
	[3.4.6.11.] 3.4.6.11.Doors

	RATIONALE
	General information
	Problem
	Justification - Explanation
	Impact analysis
	Enforcement implications
	Who is affected

	OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED PROVISIONS


	nbc15_divb_03.08.03.07._001624
	Proposed Change 1624
	PROPOSED CHANGE
	[3.8.3.7.] 3.8.3.7.Passenger-Elevating Devices

	RATIONALE
	General information
	Problem
	Justification - Explanation
	Impact analysis
	Enforcement implications
	Who is affected

	OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED PROVISIONS


	nbc15_divb_03.08.03.08._001594
	Proposed Change 1594
	PROPOSED CHANGE
	[3.8.3.8.] 3.8.3.8.Controls
	Note A-3.8.3.8.(1)(c) Controls with Feedback Signals.

	RATIONALE
	General information
	Problem
	Justification - Explanation
	Impact analysis
	Enforcement implications
	Who is affected

	OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED PROVISIONS


	nbc15_divb_03.08.03.11._001595
	Proposed Change 1595
	PROPOSED CHANGE
	[3.8.3.11.] 3.8.3.11.Accessible Water-Closet Stalls
	Note A-3.8.3.11.(1)(b) Lateral Transfer Space on Alternate Sides of Water Closet.
	Note A-3.8.3.11.(1)(c)(v) Water-closet Stalls.
	[3.8.3.12.] 3.8.3.12.Universal Washrooms
	Note A-3.8.3.12. Universal Washrooms.
	[3.8.3.14.] 3.8.3.14.Urinals
	[3.8.3.15.] 3.8.3.15.Lavatories and Mirrors
	[3.8.3.17.] 3.8.3.17.Accessible Bathtubs

	RATIONALE
	General information
	Problem
	Justification - Explanation
	Impact analysis
	Enforcement implications
	Who is affected

	OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED PROVISIONS


	nbc15_divb_04.01.08._001514
	Proposed Change 1514
	PROPOSED CHANGE
	[4.1.8.] 4.1.8. Earthquake Load and Effects
	[4.1.8.1.] 4.1.8.1.Analysis
	[4.1.8.2.] 4.1.8.2.Notation
	[4.1.8.3.] 4.1.8.3.General Requirements
	[4.1.8.4.] 4.1.8.4.Site Properties
	[4.1.8.5.] 4.1.8.5.Importance Factor
	[4.1.8.6.] 4.1.8.6.Structural Configuration
	[4.1.8.7.] 4.1.8.7.Methods of Analysis
	[4.1.8.8.] 4.1.8.8.Direction of Loading
	[4.1.8.9.] 4.1.8.9.SFRS Force Reduction Factors, System Overstrength Factors, and General Restrictions
	[4.1.8.10.] 4.1.8.10.Additional System Restrictions
	[4.1.8.11.] 4.1.8.11.Equivalent Static Force Procedure for Structures Satisfying the Conditions of Article 4.1.8.7.
	[4.1.8.12.] 4.1.8.12.Dynamic Analysis Procedure
	[4.1.8.13.] 4.1.8.13.Deflections and Drift Limits
	[4.1.8.14.] 4.1.8.14.Structural Separation
	[4.1.8.15.] 4.1.8.15.Design Provisions
	[4.1.8.16.] 4.1.8.16.Foundation Provisions
	[4.1.8.17.] 4.1.8.17.Site Stability
	[4.1.8.18.] 4.1.8.18.Elements of Structures, Non-structural Components and Equipment
	[4.1.8.19.] 4.1.8.19.Seismic Isolation
	[4.1.8.20.] 4.1.8.20.Seismic Isolation Design Provisions
	[4.1.8.21.] 4.1.8.21.Supplemental Energy Dissipation
	[4.1.8.22.] 4.1.8.22.Supplemental Energy Dissipation Design Considerations
	[4.1.8.23.] ---Additional Performance Requirements for Post-disaster Buildings, High Importance Category Buildings, and a Subset of Normal Importance Category Buildings


	RATIONALE
	Problem
	Justification - Explanation
	Impact analysis
	Enforcement implications
	Who is affected
	Supporting Document(s)

	OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED PROVISIONS


	nbc15_divb_04.01.08.01._001403
	Proposed Change 1403
	PROPOSED CHANGE
	[4.1.8.1.] 4.1.8.1.Analysis
	[4.1.8.2.] 4.1.8.2.Notation
	[4.1.8.4.] 4.1.8.4.Site Properties
	Note A-4.1.8.4.(2) and (3) Site Designation.
	Note A-4.1.8.4.(3) and Table 4.1.8.4.-A Site Class.

	RATIONALE
	Problem
	Justification - Explanation
	Impact analysis
	Enforcement implications
	Who is affected
	Supporting Document(s)

	OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED PROVISIONS


	nbc15_divb_04.01.08.01._001451
	Proposed Change 1451
	PROPOSED CHANGE
	[4.1.8.1.] 4.1.8.1.Analysis

	RATIONALE
	Problem
	Justification - Explanation
	Impact analysis
	Enforcement implications
	Who is affected

	OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED PROVISIONS


	nbc15_divb_04.01.08.11._001430
	Proposed Change 1430
	PROPOSED CHANGE
	[4.1.8.11.] 4.1.8.11.Equivalent Static Force Procedure for Structures Satisfying the Conditions of Article 4.1.8.7.

	RATIONALE
	Problem
	Justification - Explanation
	Impact analysis
	Enforcement implications
	Who is affected

	OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED PROVISIONS


	nbc15_divb_09.04.01.01._001475
	Proposed Change 1475
	PROPOSED CHANGE
	[9.4.1.1.] 9.4.1.1.General
	Note A-9.4.1.1. Structural Design.
	[9.4.2.] 9.4.2. Specified Loads
	[9.4.2.1.] 9.4.2.1.Application
	[9.4.2.2.] 9.4.2.2.Specified Snow Loads
	[9.4.2.3.] 9.4.2.3.Platforms Subject to Snow and Occupancy Loads
	[9.4.2.4.] 9.4.2.4.Attics and Roof Spaces
	[9.4.2.5.] ---Seismic Design Parameter
	Note A-9.4.2.5. Seismic Design Parameter.
	Note A-9.4.2.5.(2) Determination of Site Class.

	[9.20.1.] 9.20.1. Application
	[9.20.1.1.] 9.20.1.1.General
	[9.20.1.2.] 9.20.1.2.Earthquake Reinforcement
	Note A-9.20.1.2. Seismic Information.

	[9.23.1.1.] 9.23.1.1.Limitations
	[9.23.3.1.] 9.23.3.1.Standards for Nails and Screws
	Note A-9.23.3.1.(2) Alternative Nail Sizes.
	[9.23.3.4.] 9.23.3.4.Nailing of Framing
	[9.23.3.5.] 9.23.3.5.Fasteners for Sheathing or Subflooring
	Note A-Tables 9.23.3.5.-C and -D Anchor Bolt Spacing.
	Note A-Table 9.23.3.5.-B Alternative Nail Sizes.
	[9.23.6.1.] 9.23.6.1.Anchorage of Building Frames
	[9.23.11.4.] 9.23.11.4.Joints in Top Plates
	[9.23.13.] 9.23.13. Bracing to Resist Lateral Loads Due to Wind and Earthquake
	[9.23.13.1.] 9.23.13.1.Requirements for Low to Moderate Wind and Seismic ForcesApplication Limitations
	[9.23.13.2.] 9.23.13.2.Requirements for High Wind and Seismic Forces
	[9.23.13.3.] 9.23.13.3.Requirements for Extreme Wind and Seismic Forces
	[9.23.13.4.] 9.23.13.4.Braced Wall Bands
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